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7.1 ®OHJ] OIEHOYHBIX CPEJICTB JJI5 ITIPOBEJEHUS ITIPOMEXKYTOYHOM ATTECTAIIUA

Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu

Inanupyemvle
pe3yibmamul 00y4eHUs.

Oyenounvle cpedcmsa

CmpykmypHuviti
anemMeHm
obpazosamerns
HOt
npozpammbl

OBHIEKYJIBTYPHBIE KOMINETEHIIUN

OK-1 — crtocoOHOCTBIO UCTIONIB30BaTh OCHOBBI (PUIOCO(PCKUX 3HAHUH, aHAITM3UPOBATh IVIABHBIC ATAlbl M 3aKOHOMEPHOCTH UCTOPHUYCCKOTO Pa3BUTHS JIJIsl OCO3HAHHMS
COIIMAJIbHOM 3HAYNMOCTH CBOEH IEATEIHLHOCTH

3HaTH

OcHOBHBIE COOBITHSA, TIPO-
0JIeMBbI, TEPUOJBI, TCHICH-
IMH U OCOOEHHOCTH HCTO-
pHUECKOr0 Tpolecca

1.

RBOo~NoGOR~WN

12.

13.
14.
15.
16.
17.
18.
19.
20.

0.
11.

IK3ameHnayuonHble 6ONPOCHL:
Hctopust B cucteme couuanbHO-TYMaHUTapHBIX HayK. OCHOBBI METOJOJIOTHH HCTOPHYECKOM
HayKH.
I'ocymapcetBo u obmiecTBo B JlpeBHEM Mupe
CpenHeBeKOBbE KaK CTaJMsi BCEMUPHOI'O UICTOPUYECKOIO IIpoliecca
Pannee HOBOe BpeMsi: IEPeX0]] K HHAYCTPHAIbHOMY OOLIECTBY
Mup B XVIII — XIX Bekax: mombITkKu MOJEpHU3AINN 1 POMBIIUICHHBIH IEPEBOPOT.
Mup B Hauane XX Beka. [lepBas MupoBas BoiiHa.
Mup mMexy I1ByMsa MUPOBBIMH BoiHamu. BTopas MupoBas BoiiHa
[NocneBoennoe ycrpoiictBo mupa B 1946 — 1991 rr.
Muposoe coobmecTBo Ha pydexe XX - XXI Bekos.
Hpesuepycckoe rocyaapctso B I X — XII Ba.
Pycckue 3emnu B nieproa pasapobieHHocTH. bopsba pycckux 3eMenb ¢ HHO3EMHBIMH 3aXBaT4YH-
KaMH.
O0pa3oBaHue U CTAaHOBJICHHE PYCCKOTO IIEHTPAM30BaHHOTO rocyaapcTsa B XIV— nepBoii Tpetn
XVI BB.
WBan I'po3Helit: pe)opMbI U OIIPHYHUHA.
CwmytHoe Bpems B Poccum.
Poccus B XVII B.
Pycckas xkynmeTypa B IX — XVII BB.
[IpeoOpazoBanus TpaaumuoOHHOTO obmecTBa npu [lerpe 1.
[Bopuossie nepeBopotsl. [IpaBnenue Exatepunsi 1.
Poccus B mepBoit monosunae XX B.
Poccus Bo BTopoii mososuHe XIX B.

Hcropus
b1.b5.01
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oemMenm
Komneme
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Inanupyemvie
pe3ynvmamul 00y4eHus.
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CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

21.
22.
23.
24,

25.
26.
27.
28.
29.

30.
31.
32.

Pycckas kynbrypa B XVIII — Hayane XX BB.

[TepBas poccuiickas peBommoryst 1905-1907 rr. u ee TOCICACTBUS.

Poccusa B 1917 1.

CormanvcTiaeckass peBONIONHS U CTAaHOBIIEHHE COBETCKOW BiacTé (OKTsA0ps 1917 — mait 1918
IT.).

I'paxxnanckas BoliHa U UHTEpBEHIMS B Poccnn. BoeHHBI KOMMYHH3M.

O6pazoBanue CCCP 1922-1941 rr.

Buytpennss nonmutuka CCCP B 1920 — 1930-¢ rr.

CCCP B rogs! Benukoit OTeuecTBEHHOI BONHBI.

CCCP B 1945-1964 rT.: MOCIEBOCHHOE BOCCTAHOBJICHHE HAPOJHOIO XO3SIMCTBA U MOMBITKU pe-
(hopMHUpOBaHHUSL.

CCCP B 1965 — 1991 rr.

OCOOCHHOCTH Pa3BUTHUSI COBETCKON KYJIBTYPHI.

Buytpennsis nonuruka Poccuiickoit deneparuu (1991 — 2000-¢ rr.)

VYmeTh

AHanu3upoBaTh 3Tambl U
3aKOHOMEPHOCTH  HCTOPH-
YEeCKOro Ipolecca: ycTa-
HaBJIMBAaTh XPOHOJIOTHYE-
CKYIO 110CJIe0BATENb-
HOCTb, BBISBJISATH NPHYUH-
HO-CJIC/ICTBEHHbIE  CBSI3H,
CPaBHHBATh HCTOPHYECKHE
(hakThI

Cocmaenenue anaiumuyecKux ma6fum C 102U eCKUM 000CHOBAHUEM

1.2ransl 06pa3zoBaHus U pa3BuTHs I peBHEPYCCKOTO TOCYIapcTBa

Otan XapakTepucTrKa dTana:
CYIITHOCTh, OCHOBHBIE COOBITHS

Bropas nonosuna 1X-X BB.

1 sTan

2 oran
Komnen X - XI BB.

3 stan

Konen X| — nepBas moioBu-
Ha Xl| B.

2. Ortanbl CMyTHI

Oran Jlarta

Xapaktep

OcCHOBHBIE COOBITHSI

1 sTan




Cmpyxm CmpyxkmypHuviti
VPHbIL a/leMeHm
oNieMenm [nanupyenvie Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol
2 3Tan
3 oran
3. [porecc 3akpernoneHus: KpeCThsH
Hara JloKyMeHT Pemenue
1497 r. CyneOHuK
1550r CynebHuk
Hagano 80-x rr. XVI B. Vka3
1597 r. Va3
1607 1. Vnoxenue B. lyiickoro
1649 . CobopHoe YnoxeHue

4. Jlmnactus PoMaHOBBIX

Nmsa

Jatel xxku3am | JlaTel npaBiaeHus

KpaTkas XxapakTepucTHKa MpaBIeHUs

5 Tlepsrie gexpetsl COBETCKON BIACTH

Hexper

[aTa npunsarus CymHocTb

3HaueHue

6. OTansl rpa)1aHCKOM BOMHBI

Oran

XPpOHOJIOTUYECKHE

PaiioHs! 00eBBIX IENCTBUI
pamMKu

OCHOBHBIE COOBITUS

7. CpaBHUTENbHAS Ta0JIHIA TTOJUTHKH «BOEHHOTO0 KOMMYHM3Ma» i HOlla:

ITonoxeHus «BoeHHBII KOMMYHU3M» HOII
T'onwr
Ienb
OCHOBHBIE MEPOTIPHUSITHS
IIpombIIeHHOCTH

Cenbckoe X03SIUCTBO

Toprosmnst u puHAHCH

Cucrema ynpasineHUs




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

TpynoBbie OTHOIIEHUS

Utorn

8. Oramnel Benmukoit OTeuecTBEHHON BOMHBIY

Oran Jats

ButBbl U cOOBITHSA

HUtorn

9. Dranbl nepecTporKm»

1 ran

2 3Tan

XPpOHOJIOTUYECKHUE PAMKH

OreHka cuTyaruu

Lens

Junepst

OCHOBHBIE MEPOTIPUATHSA

Pesynbrar

10. OcuoBusIe dTansl BHeHER moutuku CCCP

Ilepuon

Llens u 3a7aun

BHEIITHEH ITOJIUTHKHA

OCHOBHBIE COOBITUSA

Pesyinbra

2. Yemanosume XPOHO102UHYECKYI0 HOC1€008AMETbHOCHLD COOBIMUIL:

1. YcTaHOBUTE XPOHOJIOTHYIECKYIO TIOCIEI0BATEIbHOCTD COOBITHIL:
1. mnanme Manungecra «O 1apoBaHUU BOJIBHOCTH W CBOOOJIBI BCEMY POCCUHCKOMY JBOPSIHCTBY
2. mpoBezieHHe TyOHOH pedopMbl
3. cTpouTensCTBO OenmokaMeHHOro MockoBckoro Kpemitst

4. napcrBoBanue bopuca ®enoposnya ['ogyHoBa

2. Pactipenienute coOBITHSI IO IEPUOAAM COTJIACHO XPOHOJIOTHUYECKOHN IOCIEI0BATENbHOCTH:
- B rpynny A — coObITus, cBsi3aHHbIE ¢ paBienueM [lasina I,
- B rpynny b — coObITHs1, cBS3aHHBIE ¢ TpaBieHneM Anekcangpa |:




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

o Nk W

. OTpaHUYEHHE CBOOOABI KHUTONIeYaTaHuUs

. mpaane Manudecra «O TpexTHEBHOW OapIInHE»

. o0pazoBanue B Cankt-IlerepOypre TaiiHoro oduiectBa «Coro3 craceHus»

. IPpUHATHE YHUBCPCUTCTCKOI'O YCTaBa, MPEAOCTABUBLICTO aBTOHOMHIO YHUBCPCUTETAM
. yIpa3THEeHHEe JBOPSHCKUX COOpaHMid B TYOepHUSIX

. Ha4aJI0 CO3/IaHMsI BOCHHBIX ITOCEICHHI

I'pynma A

I'pynna b

3. YCTaHOBUTE COOTBETCTBHE MEXKIYy TaTaMH U COOBITHUSIMHU:

1.1989
2.1945
3. 1857
4. 1863

A) oobsBienue CCCP Botinbl SnoHun

b) uznanve Ykasza 00 oTMEHE TEJICCHBIX HaKa3aHUH
B) Havano MTUKBHIAIINA BOCHHBIX MOCEIICHUN

I') mposenenue | cre3na Hapoaubix gemyratoB CCCP
) npunarue CCCP B Jlury Hanuii.

4. 3anumuTe UUQPHI COTTIACHO XPOHOJIOTHYECKON TOCIIEA0BATEIbHOCTH COOBITHI:
1. mpunaTue KOHCTUTYIIMHN «Pa3BUTOTO COLUATU3MAY;
2. wananue [Tocranosnennii LIK BKII(6), HUK u CHK CCCP o 6opsbe ¢ kKynakamu;

3. uznanue [locranosnenus LIK BKII(6) «O mpeogoneHny KyJibTa JIMYHOCTH U €0 TIOCIEICTBUIN;

4. uznanue [lexkpeta 00 ycTaHOBIEHUH 8-4acOBOro pabovero AHS;
5. nposenenne X1X Bceecoro3Hoit mapTkoH(epeHIH.
5. Pacmipenenute coObITHA 1O IEPHOAAM COTIIACHO XPOHOJIOTHYECKOH IOCIIEI0BATEIbHOCTH:
- B rpyny A — coObITus, CBA3aHHbBIE ¢ paBieHueM MBana IV
- B rpynny b — coObiTus, cBsi3aHHbIe ¢ paBieHueM [lerpa |

. yupexnenue CuHoma

NOTR WN —

. ocHoBanue [lerepOypra
. IPOBEICHUE ONIPUYHUHBI
. M3/1aHKe YKa3a 0 MPEeCTOJIOHACIEANT

. pasrpoM JIMBOHCKOTO OpJicHa
. oOpazoBanue «30paHHO pajb»

I'pynma A

I'pynna b




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

6. YCTaHOBUTE COOTBETCTBHE MEXKIy JaTAMH U COOBITUSIMHU:

1.1912r.
2.1905r.
3.1903 r.
4.1907 r.

7. Panee qpyrux npou3omuio:

A) m3nanne ManrudecTa 0 BEpOTEpIIMMOCTH B CBOOOIE Be-
poucHoBeaHus

b) nmposeaenue Broporo crezga PCIPIIL;

B) Jlenckwii pacctpen;

I') arpapras pedopma I[1.A. Crombimuaa

) oTMeHa moAyIIHON MTOIATH.

1. Hayano Bo3BeneHUs bepauHCKON CTEHBI;

2. KapuOckwuii kpH3uc;

3. 3aITyCK MepBOi B MUPE aTOMHOM AJIEKTPOCTAHITUH;
4. mpoBenenune XXVI crezga KIICC.
8. YKaxuTe OTBET C MPABUIIBHBIM COOTHOIIIEHNUEM COOBITHS U TO/A:
1. 1841 — uznanue «I"0po0OBOTO MONOKECHUSDY;
2. 1919 — u3nanue JlexpeTa o TUKBUJAIMHA HETPAMOTHOCTH;

3. 1918 — co3manne BUK;

4. 1917 — nposenenue V Beepoccuiickoro chesna CoBETOB;
5. 1870 — 3anpenieHne Mpoaaxu KPECThSIH B PO3HHUILY.
9. Pactipenienute coOBITHSI IO IEPHOAAM COTTIACHO XPOHOJIOTHUYECKOHN ITOCIEI0BATENbHOCTH:
- B Tpynmy A — coObITHS, CBi3aHHBIE ¢ TipaBienueM MBana lll;
- B rpynny b — coObITHs, cBA3aHHBIE ¢ TipaBieHueM VBana |V:

. «CtosiHUE Ha peke YTpey;

OOl W -

. myremectBue Adanacus Hukurtuna B UHMIO;
. mpoBezieHre Crornasoro cobopa;

. CO3/IaHUE TTPUKA3HON CUCTEMBI;

. CO3BIB IIEPBOT0 3eMCKOro codopa;

. IPUCOCANHCHHNE K Mockse IOro-3arajgHbIX PYCCKUX 3€MEJIb.

I'pymma A

I'pynna b

10. CoorHecuTe COOBITHS M TOJBL:
1. 1917 r.

A) co3nanue BpeMeHHOTr0 IpaBUTENHCTBRA;




CmpyxkmypHuviti

Cmpyxm
VpHblil anemMeHm
Inanupyemvie
neMeHm Oyenounvie cpedcmea obpazosameins
pe3ynvmamul 00y4eHus. -
Komneme HOU
HYuu npozpammbl

2.1918r. b) xondnukt Ha KBXK/;
3.1922r. B) Hauano nepBoii MATHICTKA
4.1928 . I') co3biB YupeauteapHOro coOpaHust

1) obpazoranue CCCP

11. B XV Beke KHSDKHIT:
1. Amutpwmii (JoHCcKOi);
2. Bacumuii Il (Temusbrit);
3. Usan Il (KpacHsrit);
4. Bacuwii 111,
12. Yxaxure cobObiTHE, Iponsotneamee 29 ampens 1881 rona:
1. yapexxnenrne KpecThsIHCKOTO IT03eMenbHOTo OaHKa,
2. BozoOHOBIeHHEe COr03a TPeX UMITEPaTOpPOB.
3. m3nanue Manugecra «O HE3bI0JIEMOCTH CaMOJICPKABUS;
4. npunstue [TonoxeHns 00 00s13aTENBHOM BBIKYIIE KPECThSHCKUX HAJICIIOB.
13. CobsITHE, TpOM3OLIEIIee paHee Apyrux B 1917 roay:
1. noxnucanue Hukonaem |l B [IckoBe akTa 00 OTpeueHUH OT MIPECTOIIA;
2. otkpertue [Ipeanapnamenra;
3. mposeaenue Ileporo Bcepoccuiickoro cbezna CoBeToB padOUYMX M CONAATCKUX JIEMYyTaTOB
[lerporpane;
4. Hayayno «xJeOHbIX OyHTOBY» B [leTporpane;
5. oTMeHa cMepTHOU Ka3HU Ha PpoHTe.
14. Ykaxure BapHaHT OTBETA C IPABUIBHBIM COOTHOLIEHHUEM (DaMUIIUH U TOJla PYKOBOJCTBA CTPAHOI:

1. bpexxues JI.U. A) 1954 .
2. I'opbager M.C. B) 1966 1.
3. Cranun U.B. B) 1969 .
4. Xpymes H.C. ') 1974 r.
15. CooTHECHUTE UMS U TOM KHSKEHUS

1. Urops A)970r.

2. Bnagumup Monomax B) 977 r.

3. Cesarocnas | B) 1113 .

4. Sdpononxk | 912 r.




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

16. 3anummre nupbl COTIACHO XPOHOIOTUYECKOH MOCIe0BATENILHOCTH COOBITHIA:
1. yupexxnenue Henpemennoro coBera
2. cpaxxeHue moja AycTepiuneM
3. 3aximroueHue TUIB3UTCKOTO MUpa
4. mpeoOpazoBanue «Coro3a criaceHus» B «Coro3 6I1arofeHCTBUD)
5. 3amena Korncrutynuu Lapctsa [lonbckoro «OpraHu4ecKuM CTaTyTOM»
17. Pactipenenute COOBITHS IO IEPUOIaM COTIACHO XPOHOJIOTHYECKOM MOCIIEI0BATEIbHOCTH:
- B rpyniry A — coOBITHS, CBSI3aHHBIE C MTpaBiieHueM [lapna I;
- B rpynmy b — coObiThs, cBsi3aHHBIE ¢ TpaBieHneM Exatepunst |
. M37anre YKasa o 3alpelieHH BB03a BCeX HHOCTPAHHBIX KHHT;,
. n3nanue YKajaoBaHHON rpaMOThI TBOPSHCTBY;
. 3aIpeT NPOoJaBaTh KPECThsH 0€3 3eMJIU C ayKI[UOHOB;
. Boccranue E.W. Ilyrauesa;
. CEKYyJIpu3anys ICPKOBHBIX U MOHACTBIPCKUX 3€MEJIb,
. 3aIPEeT OTCYTCTBUSI HA CIyk0e IBOpSIH, MPUIIMCAHHBIX K I'BapJICHCKUM HOJIKaM.

OOl W~

['pynna A I'pynna b

18. CooTHecuTe COOBITHE U TOJ:
1. u3nanue Ykaza IIpesugenta PCOCP o npuocraHoB- A) 1990 .

nenun aestensHoctd KIICC Ha Tepputopun Poccun b) 1996 1.
2. mpoBenenue BeiOopoB B Coser Denmeparuu u ['ocy-  B) 1989 .
JapCcTBEHHYIO J[yMy MepBOro co3biBa r)1991r.
3. m36panue M.C. I'opbauesa [Ipe3unearom CCCP ) 1993 r.

4. mpunsitue Poccun B unens! Coera EBpons
19. Opranusanusi, co31aHHas paHee IPYyTrux:
1. «Co103 60pbOBI 32 0OCBOOOXKACHHE paboUero Kiiaccay;
2. «CeBepHBIH COI03 PYCCKUX PabodImxy;
3. «3eMJis 1 BOJIS»;
4. «OcBOOOKIACHHE TPYIa».
20. 3anumure urugpbI COTIACHO XPOHOIOTUYECKOH MOCIeJ0BATENLHOCTH COOBITHIA:
1. «JIemoBoe moGoutmey» Ha Uyackom o3epe;




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
pe3yabmamol 00yYeHUs .
Komneme HOUl
HYuu npozpammol
2. CTPOUTEILCTBO OemokaMeHHOTO MockoBckoro Kpemurs;
3. kaspkenne Bacunus | JiIMurpreBnya;
4. xushxenue Auapest KOporeBuua (boromro0ckoro);
5. cve3n xusaseii B JIroOeue.
Bnagers | HaBeikamu Bocmpowu3Beje- 1. IToozomosums rcce no memam, ROCGAULEHHBIM MOUKAM OUDYpPKayuu 6 ucmopuu

HUS OCHOBHBIX HCTOpHYE-
CKUX COOBITHH, BBIpaKaTh
1 000CHOBBIBATH CBOIO I1O-
3HIUIO 10 BOMIpPOCaM, Ka-
CAfOIIUMCS  IEHHOCTHOTO
OTHOIIIEHHUSI K HCTOpHYe-
CKOMY TIPOIILJIOMY

B cxaroii ¢opme onucaTb OCHOBHBIC LIEIHM U 3aJa4d TEMbI, OTPa3uTh HauOoOJee CYIECTBEHHBIE
(akThl ¥ BBIABICHHBIC 3aKOHOMEPHOCTH pabOTHI; CIENOBAaTh XPOHOJOTHH HUCTOPUYECKUX COOBITHIL.
Kparko ucnons30BaTh OCHOBHBIC OMNpENENCHUS W HCTOPUUYECKYIO TepMHUHOJIOTHIO. OOHapyKHUBaTh
MIPUYUHHO-CIICJICTBEHHBIE CBSI3U U MCIIOIB30BATh IPUHIUI UCTOPU3MA B XaPAKTEPUCTHKE COLUAIBHBIX
siBNIeHUH. TeKcT NoKeH OBbITh CBA3HBIM; CTHIIb U3JI0KEHHUSI KOMIAKTHBIM U JTUHAMUYHBIM. TekcT noi-
eH OBITh JJAKOHMYEH W TOYEH, CBOOO/ICH OT BTOPOCTENICHHBIX JIeTajlel, TUITHUX clioB. CyMMHPOBaTh
MpeaenbHO TOYHO U MH(OPMATUBHO HanOoIee BasKHBIE Pe3yIbTaThl paboThI

2. Buipazume u obocHyiime c6010 no3uyuio no NPOOJIEMHBIM 60NPOCAM UCHIOPUUECKO20 PA3-
eumus Poccuu:

2.1 Touku 3peHus 0 BOIPOCY O MPOUCXOXKICHUH J[pEBHEPYCCKOTO rOCy1apcTBa:

A) [IpeBHEpycckoe rocyIapCcTBO BO3HHUKIIO B Pe3yJbTaTe CKIAIBIBAaHUS BHYTPEHHUX IMPEANOCHI-
JIOK: pa3BUTHE OOIIECTBA, COIUAIbHBIX M XO3SHCTBEHHBIX CIBHUIOB.

b) IN'ocynapcTeeHHOCTH OBLITa IpUHECEHA HA Pych U3BHe.

VYKaxuTe, Kak Ha3pIBAIOTCS 3TH TEOPUU, HA30BUTE UX CTOPOHHHUKOB. Kakast W3 Ha3BaHHBIX TOYEK
3pEHUs] BaM MPEACTaBIsICTCS 0oJiee MPEANOUTUTEIILHON U yoeauTeabHou. [IpuBequTe He MeHee Tpex
(hakTOB, MONOXKEHUH, KOTOPHIE MOTYT CIYXKHUTh apryMEeHTaMU, IMOATBEPKIAIONINMA U30paHHYI0 BaMHU
TOYKY 3pPECHUS.

2.2 B uem Bbl BuiMTE MON0KUTEIHHBIE H OTPHUIIATEIBHBIE CTOPOHBI MOJIMTUYECKON pa3poOIieH-
HOCcTH Pycu?

2.3 B ucropuorpadun olieHKa MOHTOJIO-TaTapCKOT0 Mr'a HEOJHO3HAaYHa. Ha3oBuTEe pa3HbIe TOUKH
3pEHHs Ha ero BIMSHHUE Ha pa3BUTHE pyccKoro rocynapcrsa. Kakas n3z Hux Bam kaxertcst 6omee o6oc-
HOoBaHHO#? [louemy?




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

2.4 Kaxosa onenka CmyThl B uctopuorpapuu? Kakas nz Hux Bam kaxetcs 6osnee o00cHOBaH-
Hoit? [louemy?

2.5 Upan ['posnsiit — pedopmartop Poccun unmm cymacmenmuii Tupan? MoXXHO T Ha3BaTh OTI-
puuHHHY pedopmoii? Uem oHa oTaMdYaeTcss OT Bcex APYrux npeodOpasoBanuii Mana IV? B yem Brr
BUJIMTE HECOOTBETCTBHE MeXIy pedopmamu MBana ['po3HOro M miaueBHBIM cOCTOsiHMEM Poccum k
KOHIIY €T0 IIapCTBOBAHMUS?

2.6 B o1leHKE MPEANOCHIIOK METPOBCKUX pe)OpM B JIMTEPATYPE CYIIECCTBYET JIBE OCHOBHBIC TOY-
KW 3pEHUSI.

1). IleTp HapymIMI €CTECTBEHHBIN X0 PYCCKOI HCTOPHH, HCKYCCTBEHHO IIPUBHECS €BPOIIEHCKIE
00pa3ibl B 9KOHOMHUKY, IOJUTUKY, KyJIbTYPY.

2). IIpeoOpazoBanus ObUIH MOATOTOBJICHBI BCEM MPEAIIECTBYIOIIUM XOJIOM UCTOPUYECKOTO pas-
BUTHUS CTPaHBI U HE O3HAYAIM PATUKAIHHOIO pa3phiBa C MPOILIBIM, a JIMIIL YCKOPHUIIN MPOIECCH, Ha-
yasmuecs B XVII B.

Kakas u3 Hux sBisiercs 6osee o00ocHOBaHHOU ¢ Baieli Touku 3penusn? CBoil BBIBOJ apryMeH-
TUpYUTE.

2.7 B oueHke ucropuyeckoro 3HadueHuss KpecTrsiHCKON BOWHBI M0 MpeaBoanTensecTBoM E. T1y-
rayeBa CyLIECTBYIOT JBa MOJSIPHBIX MHEHHMS.

1). KimaccoBast 60pr0a KpecThsIHCTBA - 3TO (haKTOp COLMANBHOTO mporpecca B GpeomgarbHOM 00-
nrectBe. ConmanbHasi aKTHBHOCTH KPECThSIH CO/ICHCTBOBAA OypiKya3HOMY pa3BUTHIO 00IIecTBa

2). KpectpsiHcKast BoliHa, M3HAYaIbHO OOpeUYeHHast Ha HeyJaudy, OTIIyTHYJIa POCCUICKUX pedop-
MaTOpOB W YyCHIMJA NO3MLUH KOHCEPBATOPOB. OTO Ha MAONTHE TOABl 3aTOPMO3HMIO COLHUAJIBHO-
SKOHOMHYECKOE pa3BUTHE CTPaHbI, CIOCOOCTBOBAIO TEHJEHIIMM K YCTAHOBICHUIO BOEHHO-
MOJIMLIEUCKOro pexuma B Poccuu.

Kakas u3 oneHok, Ha Bar B3ris, sBisetcsa 6onee 000CHOBAHHOM?

2.8 Uctopuk A. MUHAaKOB CUMTAET, YTO BHICTYIIJICHUE K€ JIEKaOPHCTOB HE TOJIBKO HE MOCIOCO0-
CTBOBAJIO ITPOBEACHUIO peOPM IO KPECTHIHCKOMY BOIIPOCY, HO, HAIIPOTHB, 3ameinio ee: «Mmnepa-
top IlaBen I cTan obser4ars nosiokeHUE KpeCThsiH; B IpaBiieHne Anekcanapa | ynpasaHeHue Kperno-
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CTHOM 3aBHCHUMOCTH IIMPOKO 00CYIAI0Ch Ha BbIcouaiieM yposHe. [locne coOpituii Ha CeHaTckon
IUIOINAAM paboTa HaJ NPOEKTAaMH 10 OTMEHE KPETIOCTHOIO paBa Oblila IpeAeIbHO 3acekpeueHa. [le-
KaOpHUCTHI OCIIOKHUIIM JAHHBIN MPOLIECC U CYIIECTBEHHO 3aTOPMO3HIIN €0, MOCKONBKY pyccKas Tocy-
JapCTBEHHAs, CAaMOJIEpKaBHAsl BIACTh C TOTO MOMEHTA BBIHYX/IeHa Oblia IeHCTBOBATh KpaifHe OCTO-
POXKHO.
Kax Bbl oTHOCUTECH K TaKO#l TOUKE 3peHUs?
2.9 B oreuecTBEeHHOIH MCTOPUYECKOHN JINTEPAType €CTh HECKOIBKO TOYEK 3PEHHS Ha XapakTep U
pe3yabTaThl U3MEHEHUH, IPOU30LIeNIINX B POCCUIICKOM TOCy1apcTBE B XOJ€ IEPBOIl PYCCKON PEBO-
monuu 1905 — 1907 rr. HazoBuTe 3TH TOukM 3peHMs, Kakas U3 HUX Bam kaxercs 0ojiee 000CHOBaH-
Hoi? Ilouemy?
2.10 KakoBbl TocTiKEHHE U TPOOIEMBI IIEpHo/ia epecTpoiiku ¢ Bameid Touku 3penns?
2.11 Yro siBNsieTcs raBHBIM HAIMOHAJIBHBIM MPpUOpUTETOM Poccrn Ha COBpEMEHHOM JTarie ¢
Bameid Touku 3pennsi? CBoi oTBeT 000CHYHTE.
3HaTh OcHoBHble  (unocodpckue | Ilepeuens meopemuueckux 60npoOCco8 K IK3ameny: dunocodus
kareropud W cnemuuky | 1. Yenosek U MU Kak JIBe YHUKAIbHbIE CUCTEMbL. DUIOCOPCKHIT Cpe3 MPOOIEMBI YETOBEKA B €TO MUPO- b1.5.03

WX TOHWMaHUs B Pa3iiud-
HBIX HCTOPUYECKUX THUIAX
¢unocopur m aBTOPCKUX
noaxonax. OcCHOBHEBIE Ha-
npaeienust uiaocodpun u
paznmuunua  QUIOCOPCKUX
LIKOJ B KOHTEKCTE HCTO-
pun. OcHOBHBIE
HanpaBJICHUS u
npodIeMaTuKy

coBpeMeHHOH (unocodhuun

BO33PEHYECKUX XapaKTePHCTHKAX.

2. BBITHHHOCTH MHPa KaK OCHOBA JIOTUKH €r0 TIOHMMAaHHSL.

3. Penurus Kak pelieHue BeYHbIX BOMPOCOB ObiTHsl. [IpoGiieMa COOTHOIICHUS YHUKATBHOTO, €IHHIIHOTO
Y TIOBTOPSIOIIETOCS, OOIIETO.

4. DK3uCTeHIHs U ObITHE YEIOBEKa.

5. Pa3yMHOCTH YesioBeKa 1 OCHOBHbIE (Gritocopckre mpodiaeMbl. KOHEYHOCTD CyIIECTBOBAHUS U MPO-
Onema GeccMepTHs AyLIH.

6. Crenuduka cONOCTABICHNUS CO3EPIATEIBHON, MATEPHATMCTUYECKOM, HICATUCTHIECKON U HAYIHOM
KapTHUH MHpa

7. Bo3nukHoBeHHE ,ZLI/IaHeKTI/I‘IeCKOﬁ HpO6J’I€MBI Pa3BUTUA U3 MeTa(bI/IBI/I‘leCKOFO IMOHHUMAHU MHUpaA.
8. OcobeHHOCTH MMPOCTPaHCTBECHHO-BPEMCHHOT O UBMEPCHUS UCJIIOBCKA U KPU3UC I'YMaHU3MaA.
9. ITo3nanme Kak IMyTh ABMKCHUA K UCTUHEC U OCHOBA OPHUCHTAIIMU B MHUPE.
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10.Yenorek kak npoussosiiiee cynectBo. OCOGEHHOCTH 00EKTHBHBIX 3aKOHOB Pa3BUTHS Y€JIOBEKA.
11.EcrectBennas npupoa co3nanus. MaeansHoe kak popma HHHOPMATHOHHOTO OTPasKEHHUSL.
12. Paznuuue eBpONEHCcKOro 1 BOCTOYHOTO MEHTAIUTETA KAK OCHOBA PA3HBIX UBUITM3AIIMOHHBIX MTyTEH.
13. ®enomen Pobunzona, Mayrim u nmpobiieMa corpansHoro. O6ImecTBo.
14. Sxonoruveckue pucku r06aTM3upOBaHHOTr0 Mupa. ColManbHbIe PUCKH KOMMYHHKAIHOHHOTO 001I1e-
CTBa.
15.TIpo6ieMbl COOTHOIIEHUS KyIbTYPbI ¥ [IHBHIM3AIHH.
16. CyGcTaHnMoHaIbHOCTD KaK IpoblieMa IpeieibHOCTH MUpa. MHOroo0pasue 1moxX0/10B K aHaJIu3y 1ie-
JIOCTHOCTH MHUpA.

VYmers | PackpeiBaTh cMbICH BbLIBU- | lIpumepnble npakmuueckue 3a0anus 01 IK3aMena:

raeMbIX HUJACH, KOPPEKTHO
BBIpaKaTh M apryMEHTHPO-
BaHHO OOOCHOBBIBAaTH IO-
JIOXKEHUSI TPeAMETHON 00-
jJactu 3HaHus. IIpencras-
NATh  paccMarpuBaeMble
¢unocodckue mpobIeMsbl B
pa3BUTHH.

CpaBHUBaTh  pa3nU4yHbIE
¢unocodckre KOHIETIIIUU
0 KOHKPETHOI 1pobieme.
YMeTb OTMETUTH HpaKTU-
YEeCKYI0 IIEHHOCTh OMpenae-
JIEHHBIX (QUIOCO(CKUX MO-
JIOXKEHUH W BBISIBUTH OCHO-
BaHUs HA KOTOPBIX CTPOMT-
csi ¢unocodekas KoHIEI-
LS UM CUCTEMaA

[IpouuTaiiTe 1 NPOKOMMEHTUPYHTE BBICKA3bIBAHUS, ATPYMEHTUPYHTE CBOU OTBET.

1. «M3 HUYero HUYTO HE MOKET BO3HUKHYTH, HU OJIHA BEIlllb HE MOXKET MPEBPATUTHCS B HUUTO» (deMok-
put). CrajkuBaeTcs 11 COBPEMEHHBIN 4eJI0BeK ¢ mpodiuemoit Obitusa? O6agaeT M BUPTYaJIbHOCTE OBITH-
em?

2. AGCOIIOTHOE OOJIBIIIMHCTBO UCTOPUKOB CUMTAET, uTO npucoeaunenne Hosropoma k MockoBckoit Pycu
SBJISIIOCH MPOTPECCUBHBIM SIBJIEHUEM: CO3[1aBaJIOCh LIEHTPAIM30BAHHOE PYCCKOE TOCYIapCcTBO, U BCE Clla-
BSIHCKHE 3eMJIM HaJ0 ObUI0 00beAnHUTh. C 3TUM MOXKHO cornacutheesi. Ho Benb 0MHOBpeMEHHO ¢ TeM Obl-
Jla TOXOPOHEHA PEecHyONMKaHCKas MOJENb MPaBJeHNs] — BaKHEHIee NeMOKPAaTHUECKOE JOCTHIKEHUE B
PYCCKHUX KHSDKECTBaxX M 3eMiisix. Kak cooTHOCHTCs 00lee M YHUKAJIbHOE B )KU3HU COBPEMEHHOT'O YeIoBe-
Ka?

3. «UT00BI HE TOBOPHIIN TIECCUMMCTHI, 3¢MJIS1 BCE K€ COBEPILEHHO NPEKpacHa, a Mo/ JIYHOIO U MPOCTO He-
noeropumay (M.Bynrakos). Pazym — 310 Benmuaiiniee 6y1aro uin Bennvaiiiee NpoKIsTHE YeIoBeKa?

4. «Beskuil TpyAALIMIACS HaXOQUTCS B COCTOSHUM BOWHBI C Maccoi W HeOJarokenaresieH K Hel B CHITY
JMYHOTO MHTEpeca. Bpad jxemaeT CBOMM corpaskaanam J00pBIX JIMXOPAIoK, a TOBEPEHHBIA JOOPBIX TSHKO
B KaX/IOH ceMbe. ApXUTEKTOpPY HYKEH JOOpHIi Mmokap, KOTOPHBIH MpeBpaTri OBl B Teren 100pyro 4acTb
ropoja, a CTEKOJBIIMK JKeJlaeT To0poro rpajaa, KOTopelii pa3omn Obl Bee crekina. [lopTHOH, canoXHUK
JKeNaloT MyOJIMKe TOJIBKO MaTepyuil HEMPOYHOH OKpacku U 00YBH U3 IJIOXOH KOXKH C T€M, YTOOBI U3 U3HA-
mIMBaiu BTpoe Oosble, panu Onara Toprosiam» (LL.Dypre) O kakoi 0011eCTBEHO-3KOHOMUYECKOH (op-
MaIuu uaeT peub? V3MeHnIHCh 1 HaMePEeHUsI COBPEMEHHOTO YeioBeka? YeM BhI3BaHBI ATH HAMEPEHUS —
«IypHOI1» PUPOOH YeIoBeKa UK O0BEKTUBHBIMHU 3aKOHAMH UCTOPUH?

5. «Xpomoii cnyTHHK MOXeT 00OTHaTh CKaKyHa Ha JIONIaau, eciau 3HaeT Kyaa unru» (P.bskon) YUro sto
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o3Havaet? Kakue npoOiieMbl B )H3HH COBPEMEHHOT'O YeJIOBEKa BO3HUKAIOT MPU OMPEICICHIUH TaKOTO ITy-

™?

6. «Ecnu 661 MaTepus Hee Obuta Obl BEUHOMU, JaBHO OBl BECh CYIICCTBYIOIIMH MUpP COBEPIICHHO B HUYTO

npeBpartwics (cropatoT aposa)» (Jlykpenwuii Kap). CBoOoeH I cOBpeMEHHBIN YeTIOBEK OT CyOCTaHIH?

MoskeT 11 HE3HaHHUE O €€ CYIIECTBOBAHUHU CIYKHUTh apI'YMEHTOM €€ HEHY>KHOCTH?

7. «HOTNA My4ImNii CrIoco0 MOTYOHUTh YeIOBEKa — 3TO MPEIOCTaBUTh €My CaMOMY BBIOpaTh cynb0y» (M.

Bynrakos). B ueM cnoHOCTb CBOOOBI TSI COBPEMEHHOTO UesioBeKa?

8. «3nanme ecTh TONBKO MyTh K cuie» (T.1'066c). B wem cuna dunocodcekoro 3Hanus?
Bnaners | HaBoikamu paGotel ¢ u- | Ilpumepnsiii nepeuens mem nucbMeHHbIX UHOUBUOYANbHBIX 3a0aHuil (Icce):

710cO(PCKUMHU UCTOYHUKAMU
U KPUTHYECKOW JIUTEparTy-
poii.

IIpuemamu noucka, cucre-
MaTH3allil U CBOOOJHOIO
U3JI0KEHUsT (HUIOCOPCKOTO
MaTepuaga ¥ METOAaMH
cpaBHEeHUsT (uIocodckux
uaeH, KOHIEHIIUM 1 I0X.
Criocobamu  000CHOBaHUS
pemieHus (MHIYKOMA, JAe-
OYKIHS, TI0  aHaJOTHH)
MpoOJeMHOW  CHTYyallHH.
Brnaners HaBbIKaMu BbIpa-
XKEHUsI ¥ O0OOCHOBAaHHWSA
COOCTBEHHOM IO3WIINH OT-
HOCUTENBHO COBPEMEHHBIX
COLMOTYMaHUTAapHBIX TPO-
0JeM ¥ KOHKpPETHBIX (uito-
CO(CKUX TTO3UIIHIA

RBOONoO~WNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,

OTHomIeHne K OBITHIO COBPEMEHHOTO YeJI0BEKa.

Posnp smucTeMosoruu B >KU3HH COBPEMEHHOTO YeJIOBEKa.

Bomnpockl 3THKH B IESTETLHOCTH COBPEMEHHOT'O YeJIOBEKA.

Ponb dhunocodum B coBpeMeHHOM 00ITIECTBE

Coductrka B COBpEMEHHOM MHPE.

Nneanusm IlnaToHa B COBPEMEHHOM MHUPOBO33PEHUM.

Teneonorust ApUcToTeNsI B COBPEMEHHOW TEOPHH Pa3BUTHSL.

[TpuHIUTIEL cTOMIIM3MA B )KU3HU COBPEMEHHOTO YEIIOBEKa.

[MpuHIHMITEL STHKYpEn3Ma B KHU3HA COBPEMEHHOTO YelIOBEKa.
[TpuHIUTIBI CKETITUIT3MA B )KU3HU COBPEMEHHOTO YEIIOBEKA.

Bepa u pa3ym B MUPOBO33pEHHH COBPEMEHHOT'O YEIIOBEKa.

[Mpuanmn «opuTBel OKKama» B COBpeMEHHOH Quiocodhuu 1 HayKe.
I'e0HN3M Kak OCHOBa COBPEMEHHOT'O MHUPOBO33PEHHUSL.

Kon¢ynnancTBO 1 MHAUBUYaH3M.

dunocodus Oyaau3Ma U 00IIECTBO MOTPEOICHUS.

Pannonanu3M 1 31paBelil CMBICIH B IOBEJIEHUH COBPEMEHHOI'O YEJIOBEKA.
Wnen nparmaTtusMa 1 yTUIMTapu3Ma B COBPEMEHHOM OOIIECTBE.
BnusiHue pycckoii puiiocopun Ha pa3BUTHE POCCHUICKOTO MEHTAINUTETA.
BinsHue nael 3K3uCTeHIMan3Ma Ha Pa3BUTHE COBPEMEHHOTO YEJIOBEKA.
PanronanbHas 1 uppaloHaIbHasl COCTABIISIOIIME [TOBEJCHNSI COBPEMEHHOTO Ye-TI0BEKa.
WHTynums v 30paBblid CMBICI B YCJIOBHAX ITOCTMOJEPHA.

CB000/12 1 OTBETCTBEHHOCTH JINYHOCTH.
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23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.

[Ipo6nema uenoBeka B COBPEMEHHOM OOIIIECTBE.
[IpoGnema onpenienieHns: CMbICIIa KHU3HU.

CMBICT CyIIIECTBOBAHUS YEIIOBEKA.

Ortudeckue MpoodIeMbl Pa3BUTHS HAYKH U TEXHHUKH.

[IpoGiiema camoakTyaaH3aIiK YeIOBEKa B OOIIECTBE MOTPEOIICHUSI.

ConmanbHble IPoOIeMbl Pa3BUTHS HAYKU M TEXHUKH.
[IpoGiieMa pa3BUTHS U MCIIOJIb30BAHUS TEXHOJIOTHIA.
ConuanbHOE U OMOJIOrHYECKOe BpeMs )KU3HHU YEJIOBEKA.
Konuenmus ycnexa B COBpeMEHHOM OOIIECTBE.
Kynbrypa u nuBuan3amnus.

JloBepue 1 COTPYAHUYECTBO B COBPEMEHHOM OOIIIECTBE.
Mu}orI0rn4HOCTE MUPOBO33PEHHUS COBPEMEHHOTO YEJIOBEKA.
Ponp mopsiaka u xaoca B )KH3HU COBPEMEHHOI'O YEJIOBEKA.
OHTOJIOTHS] COBPEMEHHOTO YEJIOBEKA.

ONUCTEMOJIOTHS COBPEMEHHOTO YEJIOBEKA.

OTHKaA COBPEMEHHOTO Y€JI0BEKa.

AKCHOJIOTHSI COBPEMEHHOT'O 00IIIeCTBa.

ITpobiieMa (peHOMEHA MHHOBAIIHH.

OK-2 - ciocoOHOCTBIO UCTIONB30BaTh OCHOBBI SKOHOMUYECKUX 3HAHUH MPH OIleHKe d(h(PEeKTUBHOCTH pe3yIbTaTOB AEATEILHOCTH B Pa3IMUHBIX chepax

3HaTh

OCHOBHBIE TEPMUHBI, OIIpeE-
JIeJIEHUs,, SKOHOMHUYECKUE
3aKOHBI M B3aUMO3aBUCH-
MOCTH Ha YpOBHE 3KOHO-
MHKH B [I€JIOM U Ha YPOBHE
OTZEJBHOrO NPEAIPUITHS;
METOABI HCCIEN0BaHUS
SKOHOMUYECKUX  OTHOLIE-
HUW Ha YPOBHE 3KOHOMMKH
B LICJIOM U Ha ypOBHE OT-
JeIbHOrO NPEANPUATHS,

a0 E

~No

Ilepeuens meopemuueckux 60npocog K 3auemy:
Ornpezenenne YJKOHOMUKY, OCHOBHBIE TIOHATHS U OTIPEICICHIS.
®DaKTOpHI MPOU3BOCTRA.

CTpyKTypa SKOHOMHUKH.
['paHuIB TPOU3BOICTBEHHBIX BOBMOXKHOCTEH 00IIIeCTBA.

CHpOC " MPECIJIOKCHUC. PaBHOBecHas ocHa. Focyz[apCTBeHHoe BMCHIATCIILCTBO B PIHOYHOC I_ICHOO6—

pazoBaHUe U er0 (OPMBI.

OIaCTUYHOCTH CIPOCa U MPEATOKEHUS.

OCHOBBI TOTPEOUTENHCKOTO MTOBEACHUS.

OcHOBBI TEOpHH TTPON3BOACTBA. [Ipon3BoacTBEHHAs PyHKITHUS.

DKOHOMHKA
b51.6.04
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METOJIMKHA pacyeTra Bax-
HEHIIMX  OKOHOMHMYECKHX
nokazaresned u xKodhpuim-
€HTOB Ha YPOBHE 3KOHOMH-
KA B LIEJIOM M Ha ypPOBHE
OTIEIBHOTO MPEAIPUSITHS;
TCOPCTUUYCCKUC TIPHUHIUIILI
BEIPa0OTKH  DKOHOMHUYE-
CKOU TOJIMTUKHU Ha YPOBHE
rocyzapcTBa U Ha YpOBHE
OTAEIBHOr0 NMPEANPUATHS.

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.

20.
21.
22.
23.
24,
25.
26.

27.
28.

29.
30.
31.

W3nep>kku mpoU3BOACTBA: MOHsITHE, BUABL. Boipyuka. [IpuObuis. PenTabensHOCTS.

Ormpezenenne 1eHbl B 00beMa IIPOU3BOACTRA.

PBIHOK pecypcoB: 0COOEHHOCTH MX IKOHOMUYECKOTO aHaJn3a.

Oco0eHHOCTH PhIHKA COBEPIICHHON KOHKYPEHIIHN.

Tpu Tuna peIHKOB HECOBEPIIEHHON KOHKYPEHIIMU. AHTUMOHOIIOJIBHOE PETYIUPOBaHHE.

Cucrema HanmoHanbHBIX cueToB (CHC) kak crocob eanHO000pa3HOro O MHUCaHMs Pa3IMYHBIX CTOPOH
MaKPO3KOHOMUKH.

OCHOBHBIE MAKPO3KOHOMHYECKHE TTOKA3aTENH.

COBOKYITHBIH CIPOC, COBOKYITHOE MPEAJIOKECHHUE.

Mozenn MakpO3KOHOMUYECKOTO PABHOBECHSI.

[uknudeckoe pa3BUTHE S3KOHOMUKH.

WnHdnsauus: cynHoCcTb, OLEHKA, IPUYMHBI BOSHUKHOBEHUS, (POPMBI, COLUAIBHO-3KOHOMUYECKUE T0-
clencTBUS. AHTUUH(ISIMOHHOE PEryIMpOBaHUE.

Bbe3paboruiia: cylmHocTh, (hOPMbI, OILICHKA.

®duHaHCcoOBas cucTeMa 1 (PMHAHCOBAas MOJIMTHKA rocyaapcTsa. Hamoru: cymHocTs, QyHKIHUH.
KpenutHo-nenexxHas cucrema rocyaapcTsa. TeopeTnuecKkue OCHOBBI KPeIUTHO-ACHEKHON OTUTHUKH.
[Ipenmpusitue B peiHOWHOHN cpene. Kiaccudpukamums mnpennpustuii. Dopmbl  00beTUHEHUS
NPEAIPUATHN.

OcHoBHbIe cpeacTBa npeanpusatusi. CocTaB U BUIBI OCHOBHBIX cpeAcTB. OLeHKa U Y4eT OCHOBHBIX
CpPEICTB.

W3Hoc u amopTH3anusi OCHOBHBIX cpenacTB. HopMbl amoptusanuu. CriocoObl HAUUCIECHHS aMOPTH3a-
UM

ITokazarenn 3pPeKTUBHOCTH HUCIONBb30BaHUS OCHOBHBIX CPEJACTB MPENNPUATHS W IIyTH UX MOBBIIIE-
HUSL.

Ob6opotHsie cpeacTBa. CocTaB U CTPYKTypa OOOPOTHBIX CPEJCTB MPEAIPHUSITHS.

ITokazarenu 3¢(eKTUBHOCTH HCHONB30BAaHUSA OOOPOTHBIX CPEACTB M IYTH YCKOpEHHS HX 0oOopauu-
BaEMOCTH.

TpynoBble pecypchl NPEANPUATHS: KOIUYECTBEHHAS! U KAYECTBEHHAS! XapaKTEPUCTHKA.

®Donapl padodero BpeMenu. [Tokazarenn nx UCIIONH30BaAHUS

IMTokazarenu 3 peKTHBHOCTH UCTIONIE30BaHHUS TPYIOBBIX pecypcoB. [Ipon3BOIUTENEHOCTE TPYAA.
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32.

33.
34.

35.

36.
37.

38.

39.
40.

OnnaTa Tpyna Ha OPEANPHUATHH: CYITHOCTh, GyHKUIMH. CUCTEMBI CACIBHON W MOBPEMEHHOU OIIATHI
TpyZza.
Pacxozpl 1 3aTpaThl NpeANPUATHS. DKOHOMUYECKHE JIEMEHTHI 3aTpaT U KaJbKYJIALUOHHBIE CTAThH.
Pacxonel u 3aTpatsl npennpustus. [locTosHHBIE U IepeMEHHbIE, MPSIMbIE X KOCBEHHBIE, OCHOBHBIE U
HaKJIaJHbIe 3aTPaTHL.
CebecTonMOCTh MPOAYKIUH NPEANPHUATHS U CTPYKTypa 3arpar. KanbkynupoBaHue ceOecTOUMMOCTH
IPOAYKLMHU IPEAIIPUATHSL.
Llens! u ienooOpa3oBanue Ha npennpusiTHd. CocTaB U CTPYKTYpa LICHBI.
[TpuObLIE KaK OCHOBHOM IMOKAa3aTeNb JNEATeIbHOCTH NPEANPHUIATHS. Buabl nmprObUIM 1 METOIBI €€ pac-
yera.
PenTabenbHOCTD MPOAYKIUU U o01as peHTa6eanOCTb NPENIPUATHSA: [TOKA3aTEIN U IIyTH UX ITOBBI-
MIEeHUA.
Touka 6e3yOBITOYHOCTH U 3a11ac HUHAHCOBOM MPOYHOCTH.
OCHOBHBIE 3KOHOMHYECKHUE IITKOJIbI

3aganus B TecTOBOH JopMe «BBIOOP OAHOI0 OTBETa U3 MPEIJI0KEHHBIX).

3anaHue 1 (ykaxure OJIMH BapUaHT OTBETA).

HeBo3MOKHOCTE YIOBJICTBOPEHUS MOTPEOHOCTEH BCEX WICHOB OOIIECTBA OJHOBPEMEHHO M B IOJHOM
o0Bpeme onpesensercss B 3KOHOMUYECKON TEOPUH Kak ...

BapuaHTs! OTBETOB:

1) orpaHMYEHHOCThH PECYpPCOB

2) 4pe3MEepPHOCTh MOTPEOHOCTEN

3) IOMHUHHUPOBaHKE MICEBIONOTPEOHOCTEM

4) OTCYTCTBHE IPUPOIHBIX PECYPCOB

3anmanue 2 (yxkaxwuTte OJIMH BApUAHT OTBETA).

HCXOZ[HOﬁ CTa,Z[I/Ief/i mpomnecca O6I]_[CCTB€HHOFO BOCITPOU3BOJACTBA ABJIACTCA ...

BapuaHTsl OTBETOB:

1) npousBoACTBO

2) pacmpeenenue

3) obMeH

4) notpebiieHne

3amanue 3 (ykaxwuTe OJIMH BapHaHT OTBETA).
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BzanMocBs3b 3KOHOMHYECKHX HUHTCPECOB NpPOJAaBIIOB H HOKyHaTeJ'IefI 00ecreuynBaeTCs BEITOIHECHUEM

PBIHKOM (hyHKIHH.
BapuaHTbl OTBETOB:
1) nocpeaHUUECKOi
2) CTUMYJIHPYIOIICH
3) neHoobpasyroeit
4) uH(pOpMAIIMOHHON

3amanue 4 (yxkaxwuTe OJTVH BapuaHT OTBETA).

PriHOUHBIEC Oapbepbl Ha PHIHKE COBEPIICHHON KOHKYPEHIIUH ...
BapuaHTb!l OTBETOB:
1) orcyTcTBYIOT
2) HHM3KHE
3) BBICOKHE
4) Henpeoa0IuMbIe

3aganue 5 (ykaxure OJINH BapHaHT OTBETA).

K ¢uznueckomy Kanutamy OTHOCATCS ...
BapuaHTbI OTBETOB:
1) 3panus, COOpyKEHHs1, MAITHHBI U 000PYI0BaHHE
2) JICHEeKHBIE CPEIICTBA, AKIMHU, OOIHralliK
3) peMETHI TPYAa, KOTOPBIE paHee He MOABEPTaInch 00paboTKe
4) HemaTepuabHbIC aKTUBBI (TOPrOBbIC MAPKH, TATESHTHI H JIP.)

3aganue 6 (ykaxure OJINH BapuaHT OTBETA).
CymMapHasi CTOMMOCTh BCEX PBIHOYHBIX W HEPBHIHOYHBIX MPOIYKTOB M YCIIYT, TPOU3BENIEHHBIX B CTPAaHE B

OTYETHOM IIEPHOJIE, B CUCTEME HAIIMOHAJIBHBIX CUCTOB MOJIyYHIa Ha3BaHUE ...
BapuanTts! oTBETOB:
1) BaoBOTO BHIMyCKa
2) BaIOBOTO BHYTPEHHETO MPOIYKTA
3) YHCTOrO BHYTPEHHETO MPOAYKTa
4) BayioBo# 100aBICHHON CTOUMOCTH

3aganue 7 (yxaxxuTe OJIVH BapuaHT OTBETA).

I/IHBCCTI/IHI/II/I, OCYIICCTBJIACMBIC C ECJIbKO BOCCTAHOBJICHUA M3HOMICHHOI'O KarinuTalla, Ha3bIBAKOT ...




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

BapuaHTsl OTBETOB:

1) MHBECTHITUAMH B MOZEPHHU3AIINIO (PEHOBALIHIO)

2) nopT(heIbHBIMA HHBECTULIUSMU

3) MHIYIUPOBaHHBIMU MHBECTHLIUSIMU

4) MHBECTULIUSIMH B JKUITHIIHOE CTPOUTETBCTBO

3amanue 8 (ykaxwuTte OJTVH BapuaHT OTBETA).
Wuadnsuus mpuBeaeT K ...

BapuaHTbl OTBETOB:

1) pocty 1ien

2) YBEIMYCHUIO PEAbHBIX TOXO0I0B KPSIUTOPOB

3) yBENMYEHHUIO IEHEKHBIX COePEKCHNI HaceIeH s B OaHKaxX

4) pocTy pealbHbIX JJOXOJOB HACEICHHS

3amanue 9 (yxkaxwuTte OJTVH BapuaHT OTBETA).
K 6e3paboTHBIM HE OTHOCHT ...

BapuaHTs! 0TBETOB:

1) HeneecnocoOHbIX rpaxaaH crapiie 16 ger

2) eecrocoOHBIX Tpaxaan crapiie 16 et

3) He UMEIOLIHUX PAOOTHI

4) uirynmx paboTy

3ananue 10 (ykaxuTte OJIMH BapHaHT OTBETA).
Bropket rocynapceTBa mpeacTaBiser coOoi ...

BapuaHTs! OTBETOB:

1) buHaHCOBBII TTaH, B KOTOPOM IPE/CTABICHBI JOXO/bI H PACXO/IbI FOCYIapCTBA

2) OpraHM3aIUi0 OI/PKETHBIX OTHONICHUH Ha Pa3InYHbIX YPOBHSIX TOCYJapCTBEHHOTO YCTPOMCT-
Ba

3) COBOKYITHOCTh 3KOHOMHMYECKMX OTHOIICHUH M0 00pa30BaHHIO W PACIpPEACICHHIO JCHEKHBIX
(G OHIIOB rocyaapcTBa

4) rocy1apcTBEHHOE MMYILECTBO, IPUHAJISKAIIEE TOCYIapCTBY Ha MpaBe COOCTBEHHOCTH, HE 3a-
KPEIJICHHOE 32 TOCYIapPCTBEHHBIMU NPEANIPUATHIMU U YUPEKISHUSIMU

3ananue 11 (yxkaxwuTte OJIVH BAPUAHT OTBETA).
®DakTopoM crpoca Ha JICHBI'H SIBJISETCS ...
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BapuaHTbl OTBETOB:

1) ckopocTh OOpaIeHust JeHET B 3KOHOMUKE

2) cocTosiHMe OanaHca EHTPATLHOro OaHKa CTpaHbI

3) mocTyImieHre HaJI0ToB M COOPOB

4) 3KCIIOPTHO-UMITOPTHOE CaJIhI0 TOPrOBOTO OaaHca CTPaHbI

3amanue 12 (yxkaxute oNIvH BapHaHT OTBETA).
I[HSI IIPOrHO3UpPOBaHUA JTUHAMUKU U3MCHCHUSA ﬂeHe)KHOﬁ MacCChbl BCJICACTBUC U3MCHCHHA HOPMBI PE3CPBU-
POBaHUsI, YCTAHABIMBAEMON I KOMMEPUYECKMX OAHKOB IIEHTPAILHBIMU OaHKaMH, TpeOyeTcs pacyeT Ta-
KOTO MOKa3aTens, Kak MyJIbTHILTUKATOP ...

BapuaHTb!l OTBETOB:

1) neHexHbI

2) MHBECTUIMOHHBIH

3) COBOKYITHBIX PacXxojioB

4) «11eHa/BBIPYUYKa

VYmeTh

OPHUCHTUPOBATLECA B THUIIO-
BBIX OJKOHOMHYECKHX CH-
TyalusiX, OCHOBHBIX BO-
npocax 3KOHOMUYECKON
MOJIUTUKY;

WCIONB30BaTh  3JIEMEHThI
SKOHOMHYECKOI0 aHaJIn3a B
cBoel mpodeccHoHaIbHON
JeSITENIBHOCTH;
palMOHAJIbHO  OPraHu30-
BaTh CBOE JKOHOMHYECKOE
MOBEICHUE B  KadyecTBe
areHTa PBIHOYHBIX OTHO-
IICHUH,

aHAIIM3UPOBATh U OOBEK-
TUBHO OIIEHUBATh IPOIIEC-
Cbl M ABJICHUA, OCYHICCTB-

IIpakTHYecKkue 3a1aHus
1. Mapss lBaHoBHa — noMpaboTHuia. OHa TpaTuT 1o 15 MHUH. Ha CTUPKY pyOamku u 1o 45 MuH. —
Ha MbIThe OKHa. HapucyiiTe nTHHUIO MPOU3BOJACTBEHHBIX BO3MOXHOCTEHl Mapbu VMIBaHOBHBI B pamKax 9-
TH yacoBoro padouero jaHs. Kak mamenurcs rpaduk, ecinu B pe3yiabTaTe COBEpPIICHCTBOBAHUS TEXHOJO-
TUU Ha MbITbe OKHAa Mapbs IBaHOBHaA cTaHeT TpaTuTh 20 MUH.?
2. B skonomuke npousBogautcs 200 Teic. T Mosioka U 300 ThIC. T MIIEHUIIBI. AJIbTEpHATUBHBIE W3-
JIEPKKHU MPOU3BOACTBAa MOoka = 5. HaliTu MakCMMalibHO BO3MOKHBIM BBIITYCK MIIEHUIIBI TIOCJIE YBEIHU-
YeHHs BBITycKa MoJsioka Ha 10%.
3. Oyuxims crpoca Ha 6maro Qd = 15 — P, dpyukums npemmoxenns Qs = -9 + 3P. Onpenenure pas-
HOBECHe Ha PBIHKE JIaHHOTOo Oara. YTo mpon3oiiieT ¢ paBHOBECHEM, eclii 00bEM CIpOCca YMEHBIITUTCS Ha
1 eguHUIY IpH JF0O0M ypOBHE LIEH?
4, 3aBHCHMOCTb CIIPOCa U MPEATIOKEeHUs BeipaxkeHa popmymnamu Qd = 94 — 7P, Qs = 15P — 38. Haii-
TH PaBHOBECHYIO IIEHY ¥ PaBHOBECHBI 00BEM Mpojiax. UeMy paBeH JeUIMT WIH H30BITOK TOBapa MpH
neHe 4 py6ss 3a eAuHUILy ToBapa?
5. B pesynbTare pocra 1iensl ¢ 4 o 7 pomit., o0beM crpoca Ha ToBap X ymain ¢ 1000 go 800 mryk.
Onpenenure KO3PPUIUEHT MACTUIHOCTH CIIPOCa I10 [EHE.
6. Ilena na ToBap A BeIpocna co 100 go 200 neH. ex. Cnpoc Ha sToT ToBap ynaia ¢ 3000 no 1000
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JAIOLIMECST B paMKax Ha-
LHAOHAIBHOW IKOHOMMKHU B
LeJIOM ¥ OTAEIBHOIO
npeanpuiaTrd B 4aCTHOCTH.
OPHUEHTHPOBATHCA B y4eO-
HOH, CIIPaBOYHOM U Hayy-
HOW JIUTEpaType

mryk. Cripoc Ha ToBap B Beipoc ¢ 500 mo 1000. Onpenenure ko3 HUIMEHTHI 2IACTUYHOCTHA TOBapa A U
B. O xaxux ko3¢ duImeHTax uaeT pedsb?

1. Koaddumuent nepekpectroii anmactuunoctr Ex/y = (-2). Ilena ToBapa Y pasua 100 y. e. Onpe-
JIenuTe CIpoc Ha ToBap X, eciu IieHa ToBapa Y yBenuuutcs Ha 10 %, a nepBoHava bHBIN COPOC Ha TOBAp
X paBeH 80 T.

8. Bnagener; HeOOIBIIOrO Mara3uHa €XKEroJHO IUIATHT 3 ThIC. Y. €. apeHbl, 20 ThIC. y. €. 3apaboT-
Ho# mnatel, 100 TEIC. y. €. 3a chIpbe, 10 THIC. y. €. 3a 37eKTpodHepruio. CTOMMOCTh YCTAaHOBIIEHHOI'O 000-
pynoBanus coctaBisier 200 THIC. y. €., Cpok ero ciayk0sl 10 er. Eciin OBI 5TH cpeacTBa OH HOJOKUI B
0aHK, TO €XKEroJHO Moiay4ai Obl 16 ThIC. y. €. moxoxa. Ompenenure OyXralTepcKue U SKOHOMHUYECKUE
W3CPIKKH.

9. UzBectHO, uTOo Tipn L = 30 mocTUraeTcss MaKCHMyM CPEIHETO MPOIYKTa TPYAd, U TAKOE KOIHIECT-
BO pecypca mno3sossieT pupme npoussectd 120 eaunnn npoaykuun. Kakum Oyaet npenenbHbli TpOIyKT
TpyIa, eciu 3aHsaTo 29 equHuI Tpyaa?

10.  ®upma maatur 200 TeIC. py0. B Mecsl 3a apenay oOopynosanus u 100 Teic. py0. 3apaboTHOM
I1J1aTHhI. HpI/I 9TOM OHa HUCIIOJIB3YCT TAKOC KOJIMYCCTBO TPpyda U KaluTajia, 4YTO UX MPEACIbHBIC IIPOAYKTHI
cootBercTBeHHO paBHbl 0,5 u 1. Mcnons3yer 1 pupMa onTHManbHOE coueTanue (pakTopoB MPOU3BOJICT-
Ba C TOYKH 3PEHUS MAaKCUMH3AINH TPHOBLITH?

11. ®upma paboraer MO TEXHOIOIMH, XapaKTEPU3YIOLIEWCS MPOM3BOACTBEHHOM (GyHKuuel . Bo
CKOJIBKO Pa3 YBEJIMYHUTCS BBINYCK MPOIYKIMH (UPMOHM, €CIIH OHA B 4 pa3a yBEIWYHMT UCIOJIb30BaHHE
00oux pecypcos?

12.  ®ynknusa oOmumx wsaepskek Gupmbl umeer Bug TC=30Q — Q2. Dra ¢Gupma peanusyer MpoIyK-
U0 Ha PBIHKE COBEPUICHHONW KOHKypeHIuu mo nene 90 py6. [loacuuraiitTe, Kakyr0 OHa TOIydYaeT
npuObLIb?

13.  Omnpexenure, Kakoit 00bEM JIydllle BHITYCKATh MPEANPUATHIO, IPOJAIOIIEMY TOBAp IO IEHE, PaB-
HOH 15 y. €., 1 UMEOIIEeMY CIIEAYIOIIHNE 3aTpaThl Ha MMPOU3BOICTBO U PEATH3AIIAI0 IPOIYKITUU (CM. Tab-
muiry). Onpenenute MaKCUMAIIBHYIO TIPUOBLIb.

Q 0 1 2 3 4 5 6 7 8 9 10 11

C 0 5 5 4 2 02 14 29 48 72 02 52
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Q, =50-P Qs=2P-1

14.  Cnpoc Ha POAYKIMIO KOHKYPEHTHOM OTPaciiid , @ IPEJJIOKEHHE
. Ecau y onHoO# GupMBbl OTpaciii BOCXOISMIIUN y4aCTOK KpUBO# mpeaenbHbix usgaepxkexk MC = 3Q + 5, To
NpY KaKuX IeHe 1 00beMe Mpor3BoACTBa (prupma OyIeT MaKCUMH3HPOBATH IPHOBLITH?
15. ®wupma no npousBoACTBY aBTOMOOMJIEH MPHOOpENa MPOKAT y CTANEIUTERHON (GUPMBI HA CyMMY
1500 TBIC. JOJII., MOKPBIIIKK Y IIMHHOTO 3aBojia Ha cyMMy 600 ThIC. 1OJUI., KOMILIEKTYIOIIUE Y pa3iny-
HBIX (pupM Ha cymmy 1200 ThIC. JTOJUI., BRIILIATHIIA 3apaOOTHYIO TUIATy CBOMM pabouum B pasmepe 1000
TBIC. A0JUI., oTpatuia 300 ThIC. TOJUL., HA 3aMEHY M3HOIIEHHOTO O0OpYIOBaHWS U MPOJalia U3rOTOB-
nernbie 200 apToMoOmIel Hiio 30 THIC. JOJI. KaXKIBIH, IPH 3TOM MPHOBLTE GUPMBI cocTtaBmia 400 ThIC.
nout. OnpenenuTs BENNIHHY 100aBIeHHONH CTOMMOCTH aBTOMOOMIIBHOM (PHPMBL.
16.  Eciu B 9KOHOMHKE CTPaHbl PACIIONAraeMbIi JIMYHBINA JOXO/ COCTABIAET 550 MIIp/. JOJLL., YUCTHIE
WHBECTUIIUU — 70 MIIpA. JOJUI., TOCYAapCTBEHHbIE 3aKyIKU TOBAPOB U yCIyT — 93 MIIpJ. M0JUI., KOCBEH-
HBIE HAIIOTH — 22 MIIpA. AOJJL., IUYHBIE cOepexeHus — 13 mupa. mor., amoptusanus — 48 Mupa. A0,
9KCTHOPT — 27 MIPI. AOJUL., uMIOPT — 15 Mapa. gomt. Onpenenuts BBILL
17. B pesynbrate pocta COBOKYNHBIX pacxojaoB HomuHaibHBIM BBII crpansr B 2009 1. cran paBeH
5250 mupa. gom., u Temn uaMeHeHuss BBII mo cpaBuenuto ¢ 2008 r. cocraBun 5%. M3BecTHO, 4TO B
2008 r. HomuHansHb BBIT 0611 paBen 4600 mapa. nosut., a gedusatop BBIT — 1,15. Onpenenure ¢a3y
rukia u temn uabIsn 2009 T.
18. Iotenmmmansasii BBIT cocraBiser 500 mupa. momn., pakruaeckuit BBIT — 455 mnpa. mom., a
¢bakTrueckuii ypoeHb 6e3padoTuibl — 10%. Korna gakrudeckuit BBII cokpatuics Ha 20%, ypoBeHb
6e3paboTuiisl Beipoc Ha 9,1%. Onpenenute BenmnunHy ko3 dupenta OykeHa 1 eCTECTBEHHbIH yPOBEHb
0e3paboTHIIBI.
19. Oynknus coepexxenuii umeer Bua S = -50 + 0.1Y, aBToHoMHbIe mHBecTUIMH | = 25, Kakum Oynet
PaBHOBECHBIN YpOBEHb HAIIMOHATHLHOTO IPOU3BOJICTBA U 1oxo/a Y? a) Ha ocHOBe 3TO# (yHKIIMU CO-
cTaBbTe PyHKIUIO ToTpeOieHus. 0) [loscHUTE B3aUMOCBS3b JIBYX METOJIOB ONpECIICHIS PAaBHOBECHS
JIOTUYECKH, aHATUTHYECKU U rpadrUeCKu
20. O06beM MPOM3BOACTBA B IIeXe B MpoIrioM Mecsie coctaBmi 6500 T. Best mpon3BeeHHas MpoayK-
1ust ObLIa po/IaHa B TOM ke Mecsile. L[ex BBImycKkaeT TONBKO OUH BUJI MPOIYKIINH.

Ilena eauHMIIBI BbIMyCKAaeMON IexoM mnpoaykiuu coctariser 14 000 pyo. CpemHecrnucodHas
YHUCIIEHHOCTh pa0OTHUKOB I1€Xa 3a MPOILIBIA MecsI cocTaBmia 524 genoseka. Onpenennurte mpou3BOIU-
TEIBHOCTH TPYJIA B JICHE)KHOM U HATYPaJTbHOM BHIPAKCHUHU.
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21. CpennerogoBasi CTOMMOCTb OCHOBHBIX IPOU3BOJACTBEHHBIX ()OHIOB coctaBuia 1200 TeIC.
py0. B TOM 4ucIe 3qaHus U coopyxenns 337 Teic. py0., 000opyaoBaHue U MamuHbl 743 ThIC. py0., Mpouue
¢dongst 120 toIc. py0. HopMma amopTH3aiiuy COOTBETCTBEHHO ompeeieHsl B 2,5%, 8% u 5%.

Paccuurath CTPYKTYPY OCHOBHBLIX INPOHN3BOJACTBECHHBIX (1)OHILOB U IOAOBBIC aMOPTU3ALMOHHBIC
oruncnenus. [1o 3qanusiM ¥ MpounM (HOHAOM aMOPTH3ALMS HAUUCIUIACh JIMHEHHBIM METOJIOM, a TI0 000-
PYIOBaHHIO M MAIlIMHAM METOJIOM YMEHBIIIAeMOTro ocTaTka (KO3 PHUIMEHT YCKOPEHHUS B3ATh PABHBIM 2).

22. CkopocTh 000poTa 0OOPOTHBIX CPEACTB COCTABIAET 6 00OPOTOB 32 TOf, 00BEM peaTn30BaH-
HOW MPOAYKIINY PEIIPUATHS 32 Tl COCTaBUI 8§54 ThIC. pyo.

OmpenenuTs CyMMy JICHEKHBIX CPE/ICTB, HAXOIAIIUXCS B 000poTe HUPMBI.

23. B pe3yabTare peKOHCTPYKIIMU HA TPEANPUATHH YBEIHUUTCS 00beM Mpou3BozcTBa Ha 20% u
coctaBut 25600 en. PaccuuTarh, Kak U3MEHUTCS CE0CCTOMMOCTh €IUHUIIBI MPOIYKIIMH, €CIIU 10 PEKOH-
cTpyKiuu oHa coctaBisia 1050 py0., YCIOBHO-TIOCTOSHHBIE PAacXoJlbl B CEOECTOMMOCTH COCTABIISIOT
60%.

° 24, PaccuuTaTh YUCTYIO MPUOBLIL OPraHU3aIl|K, €CJIU 1IHA PeaTU3alliy SIUHUIIBI POIYKIu — 267
pyo., B T.4. HJIC, o0mias cymma 3atpart 3a mecsiy — 15000 py6. O6bem npoussojcTea — 100 eanuHuIL POTyK-
ML

25. Belpyuka OT peanu3aiuu npoayKiuu coctapuina 219 miH. py6. [lonnas cedbecronmocts — 168

MJIH. py0. Onpenenure peHTadeIbHOCTh PeaIn30BaHHON POIYKIIUU

3agaHus KaK 3aKPbITOM, TAK U OTKPLITOI TecTOBOH GOpPMBI.

3ananue 1 (ykaxuTte OJIVH BAPUAHT OTBETA).
IIpenocTaBmnsist o0IIECTBY 3HAHHUSA O COLUAIBLHO-3KOHOMHUYECKOM TOBEIECHUH JIIOJEH U UX TPYII, SKOHO-
MHKa BBITIOJHSAET ¢$yHKIUIO.

BapuaHTbI OTBETOB:

1) TeopeTrdecKyio

2) MIPaKTHYECKYIO

3) METOI0IOTUIECKYIO

4) UIe0NOTHYECKYIO

3ananue 2 (yxaxkure OJIH BapUaHT OTBETA).
Ha panHuX 3Tamax 5KOHOMHYECKOTO Pa3BHTHs OOLIECTBA, KOT/A YEJIOBEK IOJHOCTHIO 3aBUCHT OT OKpPY-
KAIOILEH Cpesibl, UMEJI MEeCTO TEXHOJIOTHYECKHH CIOCO0 MPOM3BO/ICTRA.
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BapuaHTbl OTBETOB:
1) npucBanBarommit
2) mpocTtoi

3) mpousBoASIIHii
4) mOCTOSHHBII

3amanue 3 (yxaxwuTte OJTMH BapHaHT OTBETA).

Bosbliie Bcero ycaoBHsAM COBEPUICHHOW KOHKYPEHIIMU COOTBETCTBYET PBHIHOK ...
BapuaHTbl OTBETOB:
1) nmieHuIE!
2) cranu
3) yciryr mapuKMaxepeKux
4) aBTOMOOMIEH

3amanue 4 (BBIOEpHTE HE MeHee JIBYX BapHaHTOB).

OCOOCHHOCTSIMH PBIHKA ¢ MOHOIIOJIMCTHYECKON KOHKYPEHIIUEH SIBIISIOTCS . . .
BapuaHTs! 0TBETOB:
1) HanMYMe MHOXECTBA MPOJABIIOB U MOKYIaTeNeH
2) BIHMSIHUE HAa YPOBEHb II€H B JIOBOJIHO Y3KUX paMKax
3) oTCyTCTBHE TOBApOB-3aMEHHTEIICH
4) HecoBepIlIeHHAs HHPOPMHUPOBAHHOCTD MPOIABLIOB M MOKYIaTe el 00 yCIOBUAX PHIHKA

3ananue 5 (BBIOCpHTE HE MeHee JIBYX BapHaHTOB).
Ha rpadpuke mnokazana wmoneiab «AD-AS» (COBOKYIIHBIH CIHPOC — COBOKYITHOE MIPEIOKECHHUE).
Ecnu kprBas COBOKYITHOTO CIIPOCa MEePeCcekaeT KPUBYIO COBOKYITHOTO MPEUIOKEHHS HA TOPU3OHTAILHOM

y4acTKe, TO YBEINYCHHE COBOKYITHOTO CIIPOCA ...
BapuaHTbI OTBETOB:
1) yBennuuT peanbHblii 00beM MPOU3BOICTBA
2) HE U3MEHHUT YPOBHS LICH
3) He U3MEHHUT peajbHOro 00beMa MPOU3BOACTBA
4) MOBBICHT LICHBI

3aganue 6 (BBIOEpHTE HE MEHee JIBYX BapUaHTOB).

MuBecTuum B 3amachl ...
BapuaHTbl OTBETOB:




Cmpyxm CmpyxkmypHuviti
VPHbIL Manupyenvie /leMeHm
/lemMenm Oyenounvle cpedcmsa obpazosamerns
pe3yabmamol 00yYeHUs .
Komneme HOlL
Hyuu npocpammol
1) OCYIIECTBISAIOTCS € LENbI0 CIUIAKUBAHUS KOJICOAHHH 00BbEMOB MPOM3BOACTBA MPU HEU3MEH-
HOM 00BEME TIPOIAK
2) OCYIIECTBIISIIOTCS B CBSA3H C TEXHOJOTHUECKHUMHU 0COOCHHOCTSAMH ITPOU3BO/ICTBA
3) CBsI3aHBI ¢ PACXOIAMH JOMAITHUX XO3SMCTB Ha IPHOOPETEHHE TOMOB, KBAPTHP
4) cBsI3aHbBI C PACHIMPEHUEM MPHUMEHIEMOT0 OCHOBHOTO KaITHUTasIa
Brnagers | MeTomaMu W mpueMaMmu Keiic-3apanusi, cocTosiime U3 ONMCAHUS CUTYallMd M BONPOCOB K Heid.
aHalIM3a  SKOHOMHYECKUX Keiic 1

SIBJIEHUA M TIPOILIECCOB HA
YPOBHE 3KOHOMHKH B IIe-
JIOM U Ha YPOBHE OTAENb-
HOTO MPEANpHUITHS;
MPaKTUYECKUMHU HaBBIKAMHU
WCIONB30BaHUsI IKOHOMH-
YECKUX 3HAHMM Ha JPYTUX
JTUCHUITINHAX, HA 3aHATHIX
B ayJUTOPUHU U HA MPaKTH-
Ke;

Ha OCHOBaHUHM TeOpeTHde-
CKMX 3HaHMH NPUHUMAThH
pelIeHuss Ha YPOBHE 3KO-
HOMHKH B 1I€JOM M Ha
YpOBHE OTAENBHOTO TMpei-
MPUATHS,

CaMOCTOSITEIbHO MPHOOpe-
TaTh, yCBaMBaTh W TpUMe-
HATh SKOHOMHYECKHE 3Ha-
HUsl, HaOMIOaTh, aHAJIU3H-
poBaTh M OOBSACHATH KO-
HOMMUECKHUE SIBIICHUS, CO-
OBITHS, CUTYaLIH

B rocynapctee ApaeHust ypoBeHb HHGIISIIIMY 32 MOCTICTHIE TP T0Jla COCTAaBHI COOTBETCTBEHHO:
100 %, 130 % u mo uroram Tekymero roga — 150 %. PeanpHbIi ypoBeHs 00beMa MPOU3BOJICTBA 3a pac-
CMaTpUBAEMBIH MEPHOJ CHU3WJICS B ILSITh Pa3 U CTAaOMIM3MPOBANICS B 3TOW TOuke. BenmunHa rocynapcrt-
BEHHOTO JI0JIra Ha Havajo MOCJIeIHEro B paccMaTpuBaeMoM Ieproze roga pasHa 200 arpaM, HOMHHAJb-
Has CTaBKa MPOIICHTA o KOTOPOMY paBHa 35 %.
CocrosiHre OIOIKETa XapaKTepU3yeTcsl TakkKe TeM, YTO HOMHMHAJIbHBIE TOCYIapCTBEHHBIE pacxoisl 0e3
TuiaTexxeit o obcimyxuBaHuto gonra Beipocin Ha 100% u o mroram mociieaHero rojga cocrapuim S50 ar-
POB, HOMHHAJIbHBIE HAJIOTOBBIE TIOCTYIUICHHUSI CHU3HUJIMCh U COCTABUIIN 32 MocieHuid o 80 arpos.
3aganue 1:
HomMuHanpHast BeMMUMHA CabJ0 TOCYAAPCTBEHHOIO OI0JDKETa NAHHOM CTpPaHbl B TEKYLIEM TOIy
arpos.
3aganue 2:
OKOHOMHYECKas CUTyaltsl, CJIOKUBIIAsiCA B ApACHUH, Ha3bIBACTCA ...
1) crardnsmmeit
2) crarHanueit
3) crramom
4) ecrecTBeHHOU MHDISIIMEH
3ananue 3:
B m3mepeHnn UTOroB SKOHOMHYECKOH AEATEIILHOCTH 3@ TOT WM MHOW MEPHOJl BpEMEHH CYIIeCT-
BYIOT HOMHUHAJIbHBIE U peaJibHble CTOMMOCTHBIE BeJTMYMHBL. K mociesHuM OTHOCSTCS ...
VYkaxknTte oJiiH BapUAHT OTBETA
1) ypoBens 06e3paboTuiibl, TeMI HHGIALNY, 3HaueHHe K03 uumentsr OykeHa
2) ofmasi BenTMYMHA JOXOA0B TOCYJAapCTBEHHOrO OIOJDKETa, BEIMYMHA IPOLEHTOB, WAYIIUX Ha
00CITy>)KMBaHHE BHEUTHETO JI0JTa, N3MEHEeHNe 3apaboTHON TUIaThl HAEMHBIX paOOTHUKOB 0e3 yueTa u3Me-

paBHa




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
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HEHUS YPOBHS IICH

3) IOXO/BI TOCYIapCTBEHHOTO OI0JKETa OT TAMOXKEHHBIX MOIUIHH, YIUTAYMBAEMbIE IO BHEIITHEMY
JIOJITY TIPOIICHTHI, BBIILIATHI MATEPUHCKOTO KalKTaNa B OyayIieM, Ha IEPHOJ TPEX JIST

4) o61Ire pacxoapl rOCYIapCTBEHHOr0 OIOIKETa, MOCTYILICHUS OT YIIaThl KOCBEHHBIX HAJIOTOB,
WU3MEHEHHUE MEHCHIA W COIHATbHBIX MOCOOMH OTHOCHUTEIHHO MPOIUIBIX MEPHOIOB C YUETOM HMHICKCA WH-
hnsm

Keiic 2
Py =50-0Q,

Chnpoc ¥ TmpelioKeHHWEe Ha CHrapeThl OIUCHIBAIOTCS — YPAaBHEHHSIMU:
u B =10+ , toe Pd — mena cmpoca, Ps — nena mpemtoxkenns, Qd — oobem crpoca, Qs — 00beM
npeiokeHns. ['ocyqapcTBo, Mest BO3MOXKHOCTD PETYITUPOBAHUS PRIHOYHOTO IIEHOOOPAa30BaHMUS, PEIIIIIO
WCIIOJIb30BaTh KOCBEHHBI METO]I PETyJIMPOBaHUSI — BBECTH HAJIOT B pazMmepe 2 JIeH. SMHUIBI C KaXI0H
€MHHUIIBI POJJAHHOT'O TOBAapa.

3aoanue 1:

[Momo6HOE BMEMIATENbCTBO TOCYAAPCTBA B MPOIECC PHIHOYHOTO IIEHOOOpa30BaHMS MpecieayeT
1enb ...

YkaxxuTe OIMH BapUAHT OTBETA

1) yBenu4eHns: IPOM3BOICTBA U MOTPEOIEHUS CUTapeT

2) CHW)KEHUS IPOU3BO/ICTBA U MOTPEOIEHUS CUTapeT

3) momaepkath moTpeduTeNnel curaper

4) momnepxaTh MPOU3BOAUTENICH CUTAPET

3aoanue 2:

[Momo6HOE BMEIIATENHCTBO TOCYIAPCTBA B PHIHOYHOE IIEHOOOpa30BaHUE TIPUBEJIET K CABHUTY KpH-
BOM u PaBHOBECHOT'0 00beMa MPOJAXK.

BriOepute He MEeHee TBYX BapHaHTOB

1) cokparmienuo

2) npeAnoKeHUs BIPaBO BHU3

3) yBEIUYEHUIO

4) mpenoXeHHus BIEBO BBEPX

3aganue 3:
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B pesynbrare rocyiapcTBEHHOTO BMENIATEIBCTBA B MPOIECC PHIHOYHOTO IIEHOOOPA30BaHUS ITy-
TEM BBEACHHS HaIOra OropKeT OyIeT TMOMOTHEH Ha CYMMY JIEH. €OUHUII.

Keiic 3.
W3BecTHO, UTO B OOLICCTBEHHOM KU3HH SKOHOMUYECKIE OTHOIICHUS 3aHUMAIOT 0c000€ MecTo, (hopMHUPYs
CBOUM COJICPYKAHHUEM, B TOM YHUCIIE, THI SKOHOMHUYECKOW CHCTEMbI. DKOHOMHKA KaK XO3SUCTBEHHAs Jiesi-
TEJBHOCTH OOIIECTBA UMEET CBOM NMPUYUHBI U OCOOCHHOCTH, SIBIISIOIINECS PEAMETOM H3YUEHHSI MHOTHX
YUEHBIX Ha MPOTSKECHUN MOCTIETHUX TBICSYEIICTUH.
3ananue 1 (ykaxuTte OJIMH BApUAHT OTBETA).
OCHOBHOH MPUYMHOW BO3HHKHOBEHHS M Pa3BUTHS SKOHOMHYECKHX OTHOIICHHUH SBISETCS
OouplIel YacTu 0Jar, Ha3bIBaEMBIX SKOHOMUYECKHUMHU.

BapuaHTbl OTBETOB:

1) peaxoctsb

2) HEOrPaHUYEHHOCTh

3) ucuepmnaemMocTb

4) matepuanbHas popma

3anmanue 2 (BBIOEpUITE HE MEHEE IBYX BapHaHTOB).
ITpumepamu SKOHOMHYECKUX OJIar, KOTOPBIE OTJIMYAIOTCSI CBOMCTBOM PEIKOCTH, MOTYT CIY)KHUTh ...

BapuaHTsl OTBETOB:

1) mecHbIe pecypChl

2) KOHTUIIHOHEP

3) conHeYHBIH CBET

4) Bo31yx

3amanne 3 (yCTaHOBHTE COOTBETCTBHE MEXAYy OOBEKTaMHU 3aJlaHUSl W BapuaHTaMH OTBETA).

YcTaHOBUTE COOTBETCTBHE MEXIy Ha3BaHUSIMH CTaIUi OOLIECTBEHHOTO IMPOM3BOACTBA U UX COAEP)KAHU-
em.
1. IIpousBoacTBO
2. Pacnpenenenue
3. IloTpebnenune

BapuaHTbl OTBETOB:

1) npouecc co3panus MOJIC3HOTO MPOIYKTa
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2) ompeziesicHUE TOMH KaXI0T0 YeI0BEKa B MPOU3BEACHHOM MPOIYKTE

3) UCTOJIb30BaHKUE CO3MAHHBIX MATCPHATBHBIX M JyXOBHBIX OJIar M YCIYyT JJIsI YIOBJICTBOPEHHS
YeJI0BEUYECKUX MOTPEOHOCTEM

4) nporrecc 0OMeHa OTHUX MPOAYKTOB Ha IPyTHE

Keiic 4

Cpenusisi CTOUMOCTh  OCHOBHBIX CPEJIICTB MPEANPHUATHS IO TPYIIa B TEKYIIEM IOy COCTaBIsIa
(B MuH. pyO0.): 3gaHus — 25, COOpYKEeHHA — 5, MauHBI 1 000pynoBaHue 50, B TOM YUCIIE YCTAHOBJICHHOE
B Havasne roga - 10.

Hopma amoptu3aruu st TacCUBHOM YacTu cocTaBisieT 5%, it aktuBHOM — 15%. Metoa amop-
TH3anuu — JuHeWHBIA. J{ns HOBoro. Paboratomero 1 rox oOopymoBaHUS, MPUMEHSETCS METOA CyMMEI
YHCIIe JIeT.

UuciieHHOCTh pa0oTaIOIIMX HA MIPEINPUITAN IPUBEJICHA B TaOIHIIC:

Kareropus UmMCIeHHOCTD, CpennemecsiuHas 3apaboTHas Iula-
Yell. Ta, pyo.

OcHoBHbIE paboune 50 25000
BcnomorarenbHbie pa- 30 22000

ooune

PykoBomuTenu 10 40000
CrnenuanucTbel 12 35000
Crnyxarue 2 20000
CrpaxoBbi€ B3HOCY B TOCYJIapCTBEHHBIC BHEOIOKETHBIE colfuaibHbIe (oH bl — 30%.
I'onoBoit 06vem mponsBozacTBa coctaisier 1000000 equann npoaykiuu. Ha mpon3BoacTBo eau-
HUIIBI TIPOYKIIMH 3aTPAYCHO ChIPhs, MATEPHAJIOB B M SJHEPTETUUYECKUX PECYpCOB Ha cyMMy 152 py6. mpo-
YHe 3aTpaThl — B CTPYKType cebecToumocTu cocTaBistoT 20%.
Bces npoxykius 6p11a peann3oBaHa 1o cpennei mene 250 py06. 3a equHuUILy.
Paccuwnraiite hoHIO0THAYY, TPOU3BOAUTEIHLHOCTh TPY/a, CEOECTOMMOCTh €IMHUIIBI TPOYKIIHH,
MpHUOBLTH TPEANPUATHS, KPUTUIECKUI BBITYCK (JIOJI1 yCIOBHO-TIOCTOSIHHBIX pacxonoB — 25%), peHra-
0eNbHOCTh MPOAYKIINH.

3HaTh

OCHOBHBIC MECTOIbI HCCJIC-
ZLOBaHHﬁ, HCIOJIb3YCMBIC

Ilepeuenv mem 0na nodzomosku K 3auemy no oucyunaune «Ilpouzeoocmeennviit. menedsHcmenmy.
1. MeHemKMEHT KaK Teopwsi, IIPAKTUKA M MCKYcCTBO yrpasienus. CymHocTs yrpasienus. OcoO0eHHO-

IIpownsBoact-
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JUTSL OTICHKH TTPOEKTOR;
SKOHOMHYECKOE COIepxKa-
HUE, OTalbl, aJIrOPUTMbI
pacyeToB i TpeaBapu-
TEIBHOTO TEXHHUKO-
YKOHOMHMYECKOTO 00OCHO-
BaHUS IPOCKTO

10.

11.

12.

CTH YNPaBJIEHYECKOH AEATENLHOCTH B YCIOBHSX NMPOMBINUICEHHOTO Mpou3BoacTBa. [Ipenmer ympas-
JIEHYECKOH NEATENBHOCTH.

OOm1as xapakTepUCTHKa OpPTaHU3alluU U €€ PECYPCOB: JIFOH, TEXHOJIOTHS, MaTepUabl, KaluTal, WH-
¢dopmanus. [Ipocteie u cioxkHble opranu3anuu. GopmabHble M HeQopManbHbIe oprannzanun. Kom-
MepYeCcKHe 1 HEKOMMEPUYECKHUE OpraHu3aliHy.

OO6uire acnekTsl B paboTe PyKOBOAMTEIS: coAepKaHue, poid, GyHKIUHN ynpasieHus. Uupopmanu-
OHHBIE, MEKITMYHOCTHBIE POJIM PYKOBOJAUTEIS, POJIH, CBA3aHHBIE C IPUHSATHEM PEIICHHH.

CtpyKTypa U BHUIBI MIPOM3BOACTBEHHBIX MporeccoB. [IpocThie U CIOXHbBIE MPOU3BOJICTBEHHBIE MIPO-
LEeCChl. «Y3KHe» MecTa MPOU3BOACTBEHHBIX MPOIECCOB U METONBI UX ycTpaHeHus. [Ipon3BoacTBeH-
HBIC TIOTOKH ¥ IPUMEHEHUE METOJIOB JIOTUCTHUKHU JIJIsl UX OTNITUMH3ALINH.

OyHKIMS TIaHUPOBAHUSL. MeToapl SKOHOMUYECKOTO TUIAHMPOBAHUS U MIPOTHO3UPOBAHUS. AJIbTEpPHA-
THUBBI 1 BEIOOp CTpPaTETuH, BO3MOKHOCTH HCIIONB30BaHUS MATPUIIBI BOCTOHCKOW rpymIib.
Opranun3zanysi BHyTpru(GUPMEHHOTO TUIAHUPOBAaHUS Ha TIPEANPHATHN YepHOH MeTauTypriur. OCHOBHEIC
3JIEMEHTHI U MPOLEAyphl OM3HEeC-TuTaHupoBaHusl. Opranuzanus Ol0KETUPOBAHUS Ha MIPEIIPUSITHH.
Bu3Hec-11aH MTHBECTUIIMOHHOTO MIPOEKTA: CTPYKTYpa U TIOPSJIOK €r0 COCTABJICHHUS B YCIOBUAX YEPHOIH
Metainyprun. SWOT -ananms.

KanuranoBioxxeHusi Kak OCHOBHasl Pa3HOBHIHOCTb MHBECTHULMH B YCIOBHUSIX UEPHOW METaJUTypIHH.
[IpoexTrpoBaHUe KaIUTAJIOBIOKEHUI: HOBOE CTPOUTENBCTBO, PACIIUPEHUE, PEKOHCTPYKIIHS, TEXHH-
YecKoe NepeBoopyxeHne npoussoactsa. TIO mpoekTa.

Kommepueckas olieHKa HHBECTULIMOHHBIX MIPOEKTOB B YEPHOM METAJUTYPIHH B COOTBETCTBHUHU C METO-
mukoit UNIDO. Tlokazarenu (pUHAHCOBON YCTOWYHMBOCTH IMPOEKTa: peHTAOEIBHOCTh, 00OpauMBac-
MOCTb, TUKBHIHOCTb.

Kommepueckas olieHKa WHBECTUIIMOHHBIX MPOEKTOB B YEPHOW METAJUTYPIHH B COOTBETCTBHUHU C METO-
ko UNIDO. Tlokazatenu 3QeKTHBHOCTH MPOEKTA: MEPUO]] OKYNAaeMOCTH WHBECTUIIMN, YHCTHIN
JVCKOHTHPOBAHHBIN JJOX0/, BHYTPEHHSISI HOpMa NPUOBUTH MPOEKTA.

Opranun3zanysi BHyTpU(UPMEHHOTO TUIAHUPOBAHUS B LIeXaX YEPHOW METAJUTYyPrHH: TEKyIlee U orepa-
TUBHOE IJIaHUpoBaHue. [Ipon3BosicTBeHHAs nporpamma. [InaHbl-rpaduKu: moornepanroHHbie Tpadu-
KM, CKOJIB3SIILIUE U TIOCTOSIHHO JeHcTBytone rpadguku. JucnerunpoBaHue.

VYcnoBus 06e3yOBITOYHOCTH METAJUTyPrUYecKOro Mpou3BOACTBA. [IpoM3BOACTBEHHAs mporpamMma MU
rpaduk 0e3yOpiTouyHocTH. Touka 0e3yObITOYHOCTH. MeTo/ibl Map)KHHAILHOTO aHANW3a W OCHOBBI

BEHHEIN Me-
HEIHKMEHT
b1.b.16
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MPUHATHA KPATKOCPOUYHBIX YIIPABICHYECKHUX PelIeHHH 0 00beMaM MPOU3BOCTBA MPOIYKINH.
Ilposepounviit mecm:
1. OxoHomuueckas 3p(HEeKTUBHOCTh MHBECTUIIMOHHOTO MPOEKTA MPEATIONAraeT OleHKY:
a) 9Q(heKTUBHOCTH ISl OTACTBHBIX OTpacieil SKOHOMHUKH, (PMHAHCOBBIX MPOMBIIUICHHBIX TPy, 00beIu-
HEHUH ¥ XOJIJIMHTOBBIX CTPYKTYD;
0) 3 peKTUBHOCTH MPOEKTA IS KAKIOTO U3 YUYACTHUKOB (TIPEANPUATHIH-YIACTHHKOB, aKITMOHEPOB, OaH-
Ka, TN3UHTOBOM KOMITAHWH U JIp.);
B) 9 (GEKTUBHOCTH yJYaCTHs TOCYIapCTBa B MHBECTHUIIIOHHOM IPOEKTE C TOYKH 3PEHUS TOXOI0B H Pacxo-
JIOB OIOJIKETA;
T) 3 PEKTHUBHOCTH MPOEKTA C MO3UINN BIUSHHS HA SKOHOMHUKY pPErHOHa.

2. broxetHas 3G (EeKTUBHOCTH MHBECTHIIMOHHOTO IMTPOEKTA MPEOIaraeT OleHKY:

a) 9(p(peKTHBHOCTH MPOEKTA C MO3UITUH BIUSHUS HA SKOHOMHUKY PETHOHA.

0) s dexkTHBHOCTH TPOEKTa JUIS KAKJOTO U3 YYaCTHHKOB (IIPEANPHUITHH-YIaCTHUKOB, aKIIHOHEPOB, OaH-
Ka, TM3WHIOBOM KOMIIAHUH U JIP.);

B) 9 (GEKTUBHOCTH JUIS OTICIBHBIX OTpAcieil SKOHOMUKH, (PUHAHCOBBIX MPOMBIIIIEHHBIX TPYII, 00BeI1-
HEHUI U XOJJIMHIOBBIX CTPYKTYD;

T) 90 (}HEeKTUBHOCTH y4acTHsl TOCYJApCTBa B MHBECTHUIIMOHHOM MPOEKTE ¢ TOYKU 3PEHHUS JOXOA0B U Pacxo-
0B OFODKETA.

3. Kakue nokasareyiv HE0OXOAUMO PacCUMTaTh JII KOMMEPUYECKON OIICHKH 3()(h)EKTUBHOCTHU TIPOCKTa:
a) MPUTOK JICHEIKHBIX CPEJICTB;

0) caiplI0 peabHBIX JICHET;

B) KO3 PUIUEHT JUCKOHTUPOBAHUS;

T) IOTOK PEaJbHBIX JICHET;

) cajib/I0 HAKOIUICHHBIX PeabHBIX JCHET.

4. IIpUTOKOM JACHEKHBIX CPEICTB OT MHBECTUITMOHHON JAEATEIHPHOCTH HA3BIBAIOT:

a) CpeJ/ICTBa, MOYYCHHBIC OT Pealu3alliil WU POk OCHOBHBIX (DOHIOB HA MOCIIETHEM IIare MpOeKTa,
0) CyMMy HMHBECTHUIIHMHA, HEOOXOIUMYIO ISl IPUOOPETEHUSI OCHOBHOTO KamuTajga ¥ 00OPOTHBIX CPEJCTB,
HEOOXOMMBIX JIJIS 3aITyCKa MIPOU3BOJICTBA;
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B) HapaIlCHUE PE3yJIbTATOB CaJIbJI0 PEANIbHBIX JICHET I10 [IaraM MpOeKTa;
T') BBITUIATA MIPOIIEHTOB 10 0AaHKOBCKOMY KPEIUTOBAHHIO.

5. UTo OTHOCHUTCS K MIPUTOKaM (OTTOKaM) IEHEKHBIX CPEJCTB OT HHBECTUIIMOHHON JACSITCILHOCTH:

) MPOLCHTHI 110 TOJATOCPOYHBIM U KPATKOCPOUHBIM KpPEIUTaM;
0) KpaTKOCPOYHBIE KPEIIUTHI;

B) MOKYIIKa ¥ MPojaxa 000pyA0BaHHUS;

T) ITOKYTIKA 3eMJIH;

) OTallICHHE 3a10JDKEHHOCTH IO KPEeauTam;

€) HeMaTepuajbHbIC aKTHBHI;

’K) aMOpTHU3AIINS,

3) IPUPOCT OOOPOTHOTO KaIHTajA.

6. UTO OTHOCHTCS K MIPUTOKAM (OTTOKaM) IEHEKHBIX CPEJICTB OT OMEPAITIOHHON JESITeTHHOCTH:
a) KpaTKOCPOYHBIE KPEAUTHI, JOITOCPOYHBIC KPEIUTHL;

0) MPOLIEHTHI TI0 KPATKOCPOYHBIM H JIOJITOCPOYHBIM KPEIUTaM;

B) TIOKYIIKA U MPOJiaXka 000pyI0BaHUS;

T') IOCTOSIHHBIE U3EPKKH;

IT) TIOTallleHre 3a]J0JDKEHHOCTH TI0 KPEIUTaM;

€) HeMaTepualbHbIC AKTUBHI,

’K) aMOpTHU3AIINS,

3) IPUPOCT OOOPOTHOTO KarHTaja.

7. UTO OTHOCHTCS K MPUTOKAM (OTTOKAM) JICHEXKHBIX CPEJICTB OT (PMHAHCOBOM JEATEILHOCTH:
a) KpaTKOCPOYHBIE KPEANUTHI, OITOCPOUYHBIE KPETUTEI;

0) IPOLIEHTHI 1O KPATKOCPOUYHBIM U AONTOCPOYHBIM KPEAUTaM;

B) TIOKYIIKa ¥ TpoiaXka 000pyI0BaHUS;

T') IOCTOSIHHBIE U3EPKKH;

) OTalleHHUE 3a/10JDKEHHOCTH M0 KPEeauTaM;

€) HeMaTepUabHbIC AKTUBHI,

’K) aMOPTH3AIINS,




Cmpyxm CmpyxkmypHuviti
VpHbll [Thanupyemsie a1eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. -
Komneme HOL
HYyuu npozpammol

3) IpUPOCT OOOPOTHOTO KamuTaia.

8. IToTOK peanbHBIX JCHET ONpeeseTcs Kak:

a) TIPOU3BEJICHNE MPUTOKOB U OTTOKOB JICHEKHBIX CPEJCTB OT WHBECTUIIMOHHOW M OTEPAIlMOHHOW esi-

TENBHOCTH B KQKIOM MEPHOJIE OCYIIECTBICHHS ITPOCKTA;

0) pa3HOCTH MEXy MPUTOKOM M OTTOKOM JEHEKHBIX CPEJCTB OT HHBECTUIIMOHHOM, ONIEpaliOHHON U Gu-

HAHCOBOH JIESATETHLHOCTH B K&KAOM MEPHOJIE OCYIICCTBICHHUS MPOCKTA;

B) Pa3HOCTh MEXIy IPUTOKOM M OTTOKOM JICHEKHBIX CPEACTB OT ONEPALUOHHON U (PMHAHCOBOW JEATEIb-

HOCTH B K&)KJIOM IIEPHO/IE OCYILECTBICHHS TIPOCKTA;

T') CBOM BapuaHT OTBETA.

9. K OCHOBHBIM BHYTPEHHUM (PaKTOpaM, BIUSIONIMM HAa WHBECTHUIIMOHHYIO NIESTEIBHOCTh, MOXKHO OTHE-

cTH:

a) Pasmeps! (MacmTabbl) OpraHM3aluu

b) Crenens QpunancoBol yCTOWIMBOCTH TIPEAIPUATHS

C) AMOpTH3aUMOHHAsA, MHBECTHIIMOHHAS U HAYYHO-TEXHMYECKAS TOJTUTHKA

d) Opranumsanuonnas npasosas popma IpeaIPUATHS

e) lleHoBas cTparerus OpraHu3aluy

f) Opranuzamus Tpyaa ¥ MPOM3BOACTBA HA TIPEANPHATUH -

10 MaBecTUIINU B pacIIMPEHNUH AEHCTBYIOMIETO TPOMU3BOICTBA IPENOIaraoT:

a) pacIIMpeHUe 3aKyIKU ChIPbS M MaTEPUAJIOB Y TPAJUIIMOHHBIX ITOCTABIIHKOB;

0) 1OYKOMILIEKTOBAHKE IITaTa PAOOTHUKOB,;

B) BHECECHHE KOHCTPYKTHBHBIX U3MEHEHHUH B IMIPOAYKIHIO;

T') pa3BUTHE B paMKax (YUPMbI IPOM3BOJICTBA, PA3NUYAIOLINXCS BUJOM MPOAYKIHUH.
YMeTh | OpUMEHATH  DKOHOMHYE-

CKHC 3HaHWAg 0OpU M[MOoAro-
TOBKC TCXHHUKO-
SKOHOMHYECKOTO0 00OCHO-
BaHU ITPOCKTOB

Ilpakmuueckue 3a0anusn
1. OnpenenuTh 1MeNeCOO00Pa3HOCTh BIOKEHHS CPEJCTB B OPraHW3YEMBIH OW3HEC-TIPOCKT MPU 3aJaHHOM
CpOKe OKyIaeMocTu. MIcXoiHbIe JaHHBIC:




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

Hammenoranue nokazatens Bemuauna
1. HueecTunmn, TRIC. D2 3100
2. Jox0oZel 0T OpOJassH OPOIVELHHE, TEIC. 4.2
ldirozg 1200
2-firog 1300
3-Hrog 1900
diirog 2000
3. CTaEka IpoleHTa N0 OAHKOECKHM KPegHTaM:
lfirozg
2-dirog 10
3-firog 11
diirog 15
4 Hugexc pocTa ueH, Ko3ddHIIHEHT:
lfirog 14
2Hrog 1.5
3-firog 1.6
4 rog 1.7
5. Cpox oxvmaeMocTH, IeT 4

2. OmpenenauTh CPOKH OKYMaeMOCTH MPOCToil u nuckoHTupoBanubiit, Y/, ecim [I1 ot peanuzanuu npo-
eKTa yBeln4yuBaroTcs Ha 5% exeromno. Hamor Ha mpubsuts — 20%. ChaenaTs BEIBOJBI 00 IKOHOMHYECKOMH
1EJIeCO00Pa3HOCTH peasn3allii HHBECTUITMOHHOTO MTPOEKTa IO MOJIEPHHU3AINY 000Dy /TOBAHHMSL.

ITokaszaTens o monepHu3anuu Ilocne monepHHU3auu
BrIpyuka oT npogax 1000 1 500
Wznepkkw, B T.4. 500 600
-TIEpEeMEHHbIE 200 250
-IIOCTOSIHHEIE, B T.. 300 350

- - aMOpTHU3aIUs 150 170
CraBka nuckonTa (%) 12 10




Cmpyxm CmpyxkmypHuviti
VpHbLU Manupyenvie anemMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3ynvmamul 00y4eHus. -
Komneme HOU
HYuu npozpammbl
HNusectnnuun - 3000
CpoK 2KOHOMHYECKOH JKH3HH 7
TIPOEKTA (JIET)
No 3
[MpeanpusiTue paccMaTpuBaeT ABa ajlbTEPHATHBHBIX HHBECTHLIMOHHBIX MpoekTa. Cpok ux peanmzanuu 4
roma. UuB. 3arpats! coctaBisror 100000 p. O6mas cymma YJIIT 150000 p mo kaxmomy npoekty. [loTox
WHB. 3aTPAaT I10 TOaM PACIIpeNeseTCs CIEYIOIUM 00pa3oM:
— 1 mpoekt TpeOyeT enMHOBpeMEHHBIX HHBeCcTUIMI B cymme 100000 p.
— 2 npoekt TpebyeT nepBoHavanbHbIX nHBecTHIME 50000 p 1 50000 p B epBsIii TOI.
Y/IIT mo obonm mpoexTam (opMHUpyeTCs, HauWHAsI CO BTOPOTO T0/Ia paBHOMEPHO IO TOJlaM B TEUEHHE
cpoka peanm3zaruu. CtaBka auckonta mo mpoektam 10%. TpeOyetcst paccuurars Y1) mo mpoektam u
c(hOpMyIUpPOBaTh BHIBOJEI.
Bragetrs | HaBBIKaMH KOMIUIEKCHOTO

noaxona IpU NOArOTOBKE
TEXHHKO-IKOHOMHYECKOTO
00OCHOBaHUSI ~ TIPOEKTOB,
YUYUTBIBAIOOIETO TCXHUYEC-
CKHE, DKOHOMHYECKHE W
COIMAJIbHBIE MTOCIIEICTBHS;
crocobaMu JIEMOHCTPALIUU
YMCHUA AHAJIM3UPOBATH
CUTYaLHIO;

HaBBIKAMH M METOAMKAMHU
0000mIeHns  Pe3yIbTaTOB
peleHus, SKCHEPUMEH-
TaNbHOU AEATEILHOCTH;
crnocobaMu  OIIEHWBaHUS
3HAYUMOCTU U TIIpaKTHU4YEC-
CKOW NPUTOIHOCTH MOTY-
YEHHBIX PE3YIbTATOB;

3adanun Ha pewienue 3a0ay u3 nPogheccuoOHAIbHOU 001acmU, KOMHJIEKCHbLE 3A0AHUA

Nel Iponykuus npeanpustas N moib3yeTcst GOIBIIAM CIIPOCOM U 3TO Aae€T BO3MOXHOCTh PYKOBOJICTBY
paccMaTpuBaTh MPOEKT YBEIUYEHUS MPOU3BOJAUTEIBHOCTH TMPEIIPUATHS 32 CYET BBITyCKAa HOBOH IpoO-
IYKIMK yxe yepe3 Mecsil. C 3Tol 11e/Ibi0 HE00XO0AMMO CIISAYIOIICE:

1. JlomoHUTENBHBIE 3aTPaThl Ha TIPUOOPETEHUE TMHUU CTOUMOCTBIO = 425 ThIC. JTOJI.

2. YBenuueHre 000POTHOTO KanmuTaia Ha 94 ThIC. TOIT.

3. YBenuueHue SKCIUTyaTallMOHHBIX 3aTparT:

a) pacxoisl Ha OIUIATy TPy/Aa MepcoHaNa B MepBhIil Tog = 116 ThIC. TOJI1. ¥ B HaubHEHIIEM OYIyT YBEIH-
yuBaThcs Ha 10 THIC. TOJII. €KEr0IHO;

0) mproOpeTeHrne UCXOTHOTO CHIPhS JUIS IOTIOJIHUTEILHOTO BhIycKa = 137 ThIC. OJUL. U B JANBHEUIIIEM
OyIyT YBEIUYMBATHLCS 110 3 ThIC. AOJUI. HAa KaXAyI0 1 ThIC. TONOIHUTEIBHON IPOIYKIHH;

B) JAPYyTrue IOTOIHUTEIBHBIC €KETOIHbIC 3aTpaThl COCTaBAT 40 ThIC. IO

4. O0beM peasn3aliui HOBOU MPOYKIIMH 10 TOJ]aM COCTABHT (TBIC. IIT.):




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

BO3MOKHOCTBIO ~ MEX]IUC-
IUIUTMHAPHOTO  TIpUMEHe-
HUS;

OCHOBHBIMU METOAAMHU pPE-
LmIeHUs 3ajad B o00JacTu
MHBECTHUIIHOHHOTO Me-
HEIDKMEHTA,
Mpo(hecCHOHATBHBIM  SI3bI-
KOM TIpeIMeTHOW obiacTu
3HaHUA

lHirog
2Hrog
3dirog
d4iirog
Sdirog
6-it Tozg
T-firog

b | 2

o

[ B e I O N ]

LA ]| G| O

5. llena peanuzanuu npoaykiuu B 1-i rox 30 qosut. 3a enuHUIYY U OyIeT eXXeroJHO yBeTnInBaThes Ha 1,5
JOJLIL.

6. AMOpTH3aIUs TIPOU3BOIUTCS PaBHBIMH JIOJIIMU B TEUECHUE BCETO CPOKa CIIy:KObI 00opymoBanus. Yepes
7 neT peIHOYHAS CTOMMOCTH 000pYAOBaHMA COCTaBUT 14% OT ero nepBoHa4YaIbHON CTOUMOCTH.

7. 3atpaTsl Ha TUKBUAANMIO Yepe3 7 JeT cocTaBsT 10% oT peIHOYHON CTOMMOCTH 000pYIOBaHHUS.

8. Hns mpuobpereHust 000pyA0BaHUS HEOOXOAMMO B3ATH JOJITOCPOYHBIA KPEUT, PaBHBI CTOMMOCTH
o0opynoBanus, moa 13% ronoBeIX cpokoM Ha 5 nieT. Bo3Bpar OCHOBHOW CyMMBI OCYLIECTBIISIETCS, HAYH-
Hasi CO BTOPOro roJia (IUIaTeKu B KOHIIE T0/1a) PAaBHBIMHU IUIATEKaMH.

9. Hopma noxona na kamuran 30%. Hanor Ha npubsuis 20%. CraBka nportenTa (i) paBHa 21% u paccuu-
TBIBaETCs 10 (popMyIie:
i=a+b+c,
rzie a — pa3Mep BaIIOTHOIO JEHO3UTa;

b — ypoBeHs pricka TaHHOTO MPOEKTA;
C — YpOBEHb MHQIISALUH Ha BaJIOTHOM PBIHKE.
i=10+3 + 8 (o ycioBuio).

10. B xadecTBe mpoBepseMBIX Ha PUCK (PAKTOPOB BEIOMPAIOTCS:

a) JOTIOJTHUTENBHOE yBeIHUeHHE 0a30BbIX 00BEMOB NPOAYKUMH Ha 1% eXerogHo, HaunHas cO BTOPOTO
roja;

0) yBelHYeHUE IPOESKTUPYEMOT0o ypoBHS HHGIIsIMK 110 12%;

B) POCT BEITMYMHBI JOTIOJIHUTENFHBIX €KEroOAHbIX 3aTpart Ha 40 ThIC. JOIII.

Onpenenurb:

1. YucTyro TMKBUAAIIMOHHYIO CTOUMOCTh 000PY/TOBaHMS.




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

2. 3¢ dexT OT UHBECTUIIOHHOM, OTIepalliOHHON U (PMHAHCOBOW AEATEILHOCTH.

3. IToToK peanbHBIX JICHET.

4. Canpa0 peallbHbBIX JICHET.

5. Canbao HaKOTUICHHBIX pealbHbBIX ACHET.

6. OcHOBHBIE MTOKa3aTend YPPEKTUBHOCTH TIPOEKTA:

a) YHUCTHIN TPUBEACHHBIN JOXO/T;

0) MHICKC IOXOIHOCTH;

B) BHYTPCHHIOIO HOPMY JIOXOJHOCTH.

7. CnenaTh BBIBOJIBI O BO3MOXKHOCTH PEaM3alliK MPOEKTa M pa3paboTaTh MPEUIOKEHHS 10 TIOBBIIICHUIO
ero 3QeKTUBHOCTH.

No 2

Tpebyercst oneHUTH >(h(HEKTUBHOCTh WHBECTUIIMOHHOTO TIpoekTa. Paccunrars nokaszarenu 3dekTruBHO-
CTH MHBECTHUIIMOHHOTO TipoekTa (nHaekc perradensHocTH Pl, NPV, IRR, DPP), cnenats BbIBOI O Tiere-
c000pa3HOCTH €ro peanu3anud. AKIMOHEPHOE OOIIECTBO PAacCMaTPUBAET BO3MOXKHOCTH MPHOOPETEHUS
TEXHOJIOTHYECKON JTIMHHUH TI0 MPOU3BOJICTBY MPOIYKIIUU B KPEAUT. Y CIIOBHS JOTOBOPA KPEIUTA:
CTOUMOCTH MTPUOOPETAEMOTO UMYIIIECTBA COCTARISACT 15 MITH pyo

CPOK TIOJIE3HOTO UCTIOJIL30BaHUS 000PYIOBAHUS 5 JIeT

cpok moroBopa 3 roja, miata 16% romoBeIx

aMopTuUs3anusa HAYUCIIACTCA JIMHEWHBIM CHOCOGOM

pasmep craBku HAC 18%, Hanor Ha mpuObUTE 20%

craBka pedunancupoBanus LIb PD 8 %

[Mocne 3amycka B 9KCILTyaTalMio 000PY/IOBAHUS BBIPYUKA OT peai3aiyy NPOIyKIUH (C HIC) COCTABISET
19500 Thic.py0. /TOM., @ TEKYIIKME 3aTpaThl 0€3 yueTa IiaThl 0 KPpeauTy- 4,5 MJIH. py0./To.

B Tabnuiie npuBeIeHBI TaHHBIE ONICHKH TOXOAHOCTH KalUTala I JAaHHOW KOMITAHHUH:

VVVYVYVY

Bun xamurana CronmocTs KanuTtana, % Jons B 001mei cymMme Kanura-
na, %
BaHKOBCKMIT KpeaUT 20 0,3
CpejicTBa 4aCTHOTO HHBECTOPA 18 0,3
CoOCTBEHHBIC CPEJCTRBA 23 0,4

Ne3
B pe3ym>TaTe HpOBeZ[CHHBIX OpFaHI/IBaL[I/IOHHO-TeXHH‘leCKI/IX MGpOHpI/ISITI/Iﬁ B LI€XC




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

1. s3arparel Ha TOITUBO CHU3ATCS HA 5%.

2. T0/10BOM 00BEM MPOM3BOACTBA yBenuuuTCs Ha 15%.
I'omoBoi#i 00beM MPOU3BOJICTBA 10 PEKOHCTPYKLMUH - 2,5 MITH. T.
Onpenenurs:

1. mommyro cebectonMocTb 1 T MPOAYKIMH 10 PEKOHCTPYKIIHHL

2. moJNHYyH ce0ecTOMMOCTh | T MPOAYKIIMHU MOCTIEe PEKOHCTPYKIIUH;
3. TOJ0BOM YKOHOMUYECKHU# 23)DEKT OT M3MEHEHHS C€0ECTOMMOCTH.

70 PEKOHCTPYKIHH nmocJie PeKOHCTPYKIMHA J0JIs
HaumenoBanue crareii KOJI- eHa, | CyMM | KOJI-BO, | IleHa, cymMma, | mocT
BO, T pyo./e | a, T pyo./en | pyo. .
a. pyo. . pacx
(o)
I. 3amaHo B IPOM3BOCTBO: -
ChIpbe U OCHOBHBIE MATEPUAIIbI 1,164 | 4786,0 1,164 4786,0
Hmozo 3a0ano - - -
I1. OTxozp! 1 TOTEPH (-) 0,164 | 568,17 0,164 568,17 -
Hmozo 3a0ano (-) omxooet u no- | 1.000 - 1,000 - -
mepu
III. Pacxonp! o nepeneny -
3.1 [o6GaBouHbIE MaTepHAaIIbI - - 27,3 - -
3.2 TOIUIMBO TEXHOJIOTUYECKOE - - 44,63 - -
3.3 DHepreTuueCcKue 3aTPaTh - - 143, - -
56
3.4 ®oHp omnaTel TpyIa - - 112,7 - 0,7
1
3.5 Enuubiid conraabHbINA HaIor - - 29,31 - 0,7
3.6 CmeHHOE 000pyI0BaHKE - - 68,91 - 1,0
3.7 Texkymuii peMOHT U COJEpKa- - - - 0,8
HUE OCHOBHBIX CPEJICTB




Cmpyxm CmpyxkmypHuviti
VPHbIL /leMeHm
/lemMenm [nanupyenvie Oyenounvle cpedcmsa obpazosamerns
pe3yabmamol 00yYeHUs .
Komneme HoUl
HYuu npozpammol
776,2
7
3.8 PaboTa TpaHCIIOPTHBIX LIEXOB - - 53,67 - -
3.9 Amoptuzanus - - 119,8 - 1,0
2
Hmozo pacxodoe no nepeoeny - - -
4. OOIIenpon3BOACTBEHHBIC pPac- - - 62,45 -
XOIBI
5. Kommepueckue pacxombl 246,1
3
HToro moanas cedecrom-
MOCTD
Ne 4

I'-u C. — M0J10/10¥ 1 aMOUITMO3HBIN PYKOBOUTEIb, COBCEM HEJaBHO Ha3HAYCHHBIN Ha JODKHOCTH (prHAH-
coBoro nupekropa «Cmeracy, HEOOJbIIOW KOMIAHUH, UMEIOUIeH KOTHPOBKY Ha (oHmoBoi oupxke. C.
paccMaTpUBaeT 3TO Ha3HAYEHHE KaK BpEMEHHOE, KOTOPOE MO3BOJIUT €My HaOpaTh OIBIT, a IIOTOM MEPEenUTH
B OoJiee KpyIHYIO opranusauuio. Ero HamepeHune — nepeitu B Jpyryto KOMIIAHHIO yepe3 3 roja, YToOsl
Ha TOT MOMEHT akIWu KoMmnanuu «CMeTac» BBICOKO KOTHUpOBaluch. Benencteue storo, C. ocoOeHHO
BOJIHYET, YTOOBI OTYETHAS IPHOBLTH KOMITAHUU K 9TOMY TpeTbeMy (M MOCIeIHEMY /I Hero) rofay craia
KaKk MOHO Oostee Bbicokoi. Kommanus «Cmetacy HemaBuo MmobumuzoBana $300.000 ¢ moMoIibio BeImyc-
Ka aKIUi C JTOTHBIM pa3MElIeHUEM,  JUPEKTOpPa PacCMATPHBAIOT TPH BapHaHTa WCIIOJIb30BAHMS ITHUX
nener. PaccmarpuBarorest Tpu npoekta (A, b u B), 11 kaxI0ro U3 KOTOPBIX NOTpeOyeTcs: HeMe JIeHHAsI
3akynka obopynoBanus Ha cymmy $350.00. MOXHO OCYIIECTBHTh TOJIBKO OJUH MPOEKT, H 000pyI0BaHUE
M0 KaXJIOMY IPOEKTy MPOCITYKUT TOIBKO B TEUEHHE NMPEAHA3HAYEHHOTO €My Cpoka, 0e3 OCTaTo4HOI
croumocTr. C. OTHIAeT MpeanoYTeHNe MPOeKTy B, B CBSA3M € €ro MakCHUMalbHOW NMPHOBLIGIO B TEUCHHE
Tpersero rojga. OnHaKo, OH He X04YeT OOBSCHSITH PeajbHBIX MIPUYMH TOTO, TOYEMY OH OTHAeT MpearodTe-
HHE MPOeKTY B, u ,l03TOMY, B CBOEM OTUYETE OH PEKOMEHI0BAN MpeAceaaTeNto NpoekT B n3-3a camoii BbI-
cokoii BHyTpenHei craBku goxona (IRR). [puBoauTcs urorosas Tabimia U3 ero oT4yera.

IIpoekt  YUucCThIN MOTOK JEHEKHBIX CPEJICTB IRR

no rogam ($ TrIC.)
A (350) 100 110104 112 138 160 180 27,5




Cmpyxm CmpyxkmypHuviti
VpHbLU Manupyenvie anemMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3ynvmamul 00y4eHus. -
Komneme HOU
HYuu npozpammbl
b (350) 40 100 210 260 160 26,4
B (350) 200 150 240 40 33,0
[Ipencenarens KOMIAHUK MPUBBIK K TOMY, YTOOBI IPOEKTHI pacCMaTPUBAIUCH C TOYKU 3PEHHS CPOKa
UX OKYIaeMOCTH M YYETHOW CTaBKH JOXOJHOCTH KAaNMTAIOBIOKEHHM, U, COOTBETCTBEHHO, Y HETO BO3HU-
KarT moxo3perns oTHocutenbHO IRR kak meToma oTOOpa MHBECTHIIMOHHBIX MPOEKTOB. B CBsI3M ¢ 3TUM
TpeJIceIaTeNb MOPOCHII OATOTOBUTH He3aBUCUMBIH oT4eT. CTtomMmocTh Kanurtana - 20%, obopynoBanue
aMOPTHU3UPYETCS 10 MPSMONMHEHHOMY MeToy. HeoOxonumo:
a) HAWTH CPOK OKYIAeMOCTH MHBECTHIIHI /TSI KaKI0ro mpoekTa (5 6amioB)
6) maiitu ARR 111 Kaxoro nmpoekra. (5 6auioB)
(Utoro: 10 6ayos)

3HaTh CpenctBa u MeTOAbl CTU- | Teopemuueckue 60npocoi:

MyJHpoBaHus cObITa Tpo- | 1. [loHATHE M 9KOHOMHUYECKOE COAepKaHUe PE3ybTaTOB HAYYHOH W HAYYHO-TEXHHUUECKON e TCIbHOCTH.
nykmun. CucteMy ¢uHaH- | 2. DKOHOMHYECKUE TIOKA3aTeNH, XapaKTePU3YIOIIIe HAaydYHYIO JesTeNbHOCTb.

CHUpOBaHUS MHHOBAaIMOH- | 3. Knaccudukanus HayqHO-TEXHHYECKON MPOAYKIIUH MO0 IKOHOMUYECKAM KPUTEPHSIM.

HoOW nestenbHOCTH. [IpuH- | 4. McTOYHNMKN (DMHAHCHPOBAaHUS MHHOBAIIMOHHBIX TIPOEKTOB.

nunel, Gopmbl U MeTOnmI | 5. DopMbl PMHAHCHPOBAHHS WHHOBAIIMOHHOM JIEATEIIEHOCTH.

(vHAHCHpOBaHHUS HAy4YHO- | 6. DOPMBI TOCYIApCTBEHHON TOIEP)KKH HHHOBAIIMOHHON JESITEIHbHOCTH.

TEXHUYECKOM Npoaykiuu. | 7. HeTpaauiimoHHble MEPBI TOCYIaPCTBEHHON NOJIEPKKH.

Ymethb AHaM3UpoBaTh PBIHOK | [Ipakmuyeckue 3a0anus: TpoBrKeHHE
Hay4YHO-TEeXHUYEeCKoW Tpo- | [loaroToBka HOKIaM0B-TIPE3EHTAIMA HA TIPEASIOKEHHBIE UIIA CAMOCTOSATENbHBIE TEMATHKH: Hay4HOI TIPO-
nyknud.  Beimenares  oco- | 1) [lorsiTre HaydHOH NEATENBHOCTH, TIOKA3aTelu €€ XapaKTepU3yIOlIie, UCTOYHUKH (DMHAHCHUPOBAHMSL.

O0enHoct  mpojBwkeHus | 2) [IpobreMbl aHamM3a ppIHKA HAYYHO-TEXHUYECKOH MPOTYKIIHH. g}{K]gI/gé

TOBapa MW MyTH €ro COBep-
LIEHCTBOBAHUS B YCIOBHAX
Poccuiickoro pelHKa Hayd-
HOH NPOAYKIMH.

3) HayuHo-TexHn4eckas npoayKuus Kak TOBap 0co0Ooro poJa.

4) Ilpouecc MPOM3BOACTBA, peau3alliy 1 UCIIOJIb30BaHNs HAYYHO-TEXHHYECKON MPOIYKLIUH.

5) Knaccudukaiusi HayYHO-TEXHUYECKOH MPOYKIIHU 10 SKOHOMHUYECKUM KPUTEPHSIM.

6) Opranuzanys ¥ IUIAaHUPOBaHHUE MTPOIBMKEHUS TOBAapa U MTyTH €r0 COBEPIIEHCTBOBAHUSI.

7) CpenctBa 1 METOABI CTUMYJIMPOBaHUS COBITA IPOAYKLIUH.

8) [MpuHIIMTIBI, HOPMBI M METOABI (PHUHAHCHPOBAHHS HAYYHO-TEXHHUYECKON MPOTYKIIUH.

9) Ucrounnku (PMHAHCUPOBAHHUS HAYYHOH, HAYYHO-TEXHUYECKON Y MHHOBAIIMOHHOM JIESATEITLHOCTH.
10) ®opmbl rocyJapCcTBEHHON MOAJIEPKKH HHHOBALIMOHHOM JiesiTenbHocTH B Poccu.

11) [Ipon3BoaCTBEHHBIH MPOLIECC M OCHOBHBIE MPUHIMIIBI €r0 OpraHU3aLHH.




Cmpyxm CmpyxkmypHuviti
Hbll anemMenm
P Inanupyemvie
onemMeHm Oyenounvle cpedcmsa obpazosamerns
pe3yabmamol 00yYeHUs <
Komneme HOll
HYuu npocpammol
12) Iopsaok U 0COOCHHOCTH BHITIOJTHEHUS HAyYHO-UCCIICIOBATEIBCKUX PadOT 1O TOCYIapCTBEHHBIM KOH-
TpaKTaM.
Bunagers | MeTomamMu cTUMYyJIHpOBa-
Teopueckue 3a0anus.
HUSA COBITA TMPOIYKITUH. o o
1. Pa3paboTka koHIeNMA (METOAUKH) CTUMYJIHPOBAHUS COBITA KOHKPETHOW HAayYHO-TEXHUYECKOU TPO-
CrocobaMu  OLIEHUBAHHUS YKL
3HAUUMOCTU U TpPaKTHYe- Y ) N
. 2. Pa3paboTka KOHIENIUU (METOAUKH) OIICHHBAHUS 3HAYUMOCTH W MPAKTHUYECKON MPUTOJHOCTH KOH-
CKOM TPUIOJHOCTU HWHHO- N 9
N KpETHOW MHHOBAITMOHHON MPOIYKIIHH.
BallMOHHOHN MPOJTYKITUH.
3HaTh NOHSITHUITHO- [IepeueHb TEOPETUUECKUX BOMPOCOB K 3aUETY:
KaTerOpUaNbHBIA  amma- 1. CyIHOCTh U CBOMCTBA HHHOBALUI.
PAT Texnononmveckoro mpeAmpH- 2. Mopnenn MHHOBAIIMOHHOTO TIPOIIecca M UX XapaKTePUCTHKA.
wnvatensersa, CIELUQUKY H 2 E?Im, MPEANPUHIMATEI B IHHOBALMOHHOM MpoLiecee.
. accru(UKaITs HHHOBAITUI M UX XapaKTePHUCTHKA.
BO3MOXHOCTU €r0o HC- (uxan H P p
5. CyIIHOCTh U OCHOBHBIE pa3/ieNbl OM3HeC-TIIaHa.
MOJIb30BAHUS B Pa3Iny- N
6. OCHOBHBIC BHJIbI MAPKETHHIOBBIX UCCIICIOBAHUN, NX XapaKTEPUCTHKA.
HbIX C‘beQaX npodec- 1. MeTo/1bl MApKETUHTOBBIX UCCIIEAOBAHUMN.
CHOHAJIBHON  NIEATEIILHO- | g OueHKa phIHKa U 1IeJIEBOM CEIMEHT.
CTH;
5 9. Oco0GeHHOCTH MPOoJaXK WHHOBALMOHHBIX NPOyKTOB. TexHOTOrHYe-
10. Mertoap!l pa3pabOTKU U >KU3HEHHBIN UK POIYKTA.
CKOE Tperpe-
11. Konnenmms Customer development.
. . HUMAaTEIbCTBO
12. MeTo p1 MOIeTMpOBaHUS TOTpeOHOCTEH TOTpeOuTENEH. OTILB.03
13. [TonsiTve, METOAMKY U ATAIbI PA3BUTHUS CTapTara. A.B.
14. [TonsTne n ocobennoctu kommepueckoro HUOKP.
15. HcTouyHnKY 1 HHCTPYMEHTHI (PUHAHCUPOBAHUS MPEANPUHIMATEIHCKUX MPOSKTOB.
16. [ToHsiTHe M KpUTEPUH OLCHKH HMHBECTUI[MOHHOW MPHUBJICKATSIILHOCTUA MPEANPHHUMATEIBCKUX
MIPOEKTOR.
17. JleHe)KHBbIe TOTOKU NPEATNPUHIUMATEIHCKOTO MTPOEKTa.
18. [ToHsiTHE ¥ TUITOJIOTHS PUCKOB IIPEAIPUHAMATEILCKOTO MPOCKTA.
19. MeTo/1bI KOJIMYECTBEHHOTO aHaJIM3a PUCKOB MPEANPUHUMATEIBCKOTO IIPOSKTA.
20. WuHoBanMoHHas cpena u ee CTPyKTypa.
21. MHHOBaIMOHHBIN TOTEHIMAI IPEANPUHIMATEIHCKOTO MPOEKTa (KOMITAHUH).
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22. CyIIHOCTh U CTPYKTYpa HAIMOHATIBHBIX MHHOBAIIMOHHBIX CUCTEM.
23. [TonsiTHE M 3NIeMEHTH HHHOBAIIMOHHON MH(PPACTPYKTYPHI.
24, l'ocynapcTBeHHAss MHHOBAITMOHHAS TIOJUTHKA.
YmMmeTh omepupoBaTh  1o- | [[puMepHbIe MpakTUUECKUE 3a1aHUs ISl 3a4eTa:
HATUITHO-KaTeropuaibHbM | 1. [TosCHUTE, K KaKOH TMIOTe3e U K KaKOW MOJIEIM MHHOBAIMOHHOTO Ipoliecca — «push» mmm «pully ot-
anmapaToM TEXHOIIOTHYe- | HOCATCS TPOIIECCHI, CBSI3aHHEIE C CO3/TaHNEM:

CKOTO TpearpUHUMATENb-
CTBa;

ONpeNesiATh  CIe-
MUKy W BO3MOKHOCTH
HCIIONb30BaHUsl  ITOHSATUM-
HO-KaTeropHajbHOro amma-
para  TEXHOJIOTHYECKOI0
MpeaNpUHUMATENBCTBA B
pas3nuuHbIX cdepax Tpo-
(eccroHaNBbHON  AeATelNb-
HOCTH;

- CBETOAMOTHOTO (hOHAPS;
- HEP>KABEIOIIECH CTalH;

- KOHJTUIIHOHEPA;

- DVD-nuckos.

2. Wcnonb3ys cxemy, U300paKCHHYIO HUKE, PACKPOWTE UMIICPATUBHBIC OTIMYMS MPEANPUHUMATEIS OT
MeHe/DKepa, mpoMoyTepa U m3o0peratensa. Onpepenute, B 4eM pa3HUIA MEXIy HUMH IO CIEIYIOIIHM
HaIpaBJICHUSIM:

- MOTHBAIIMS UX JICHUCTBUM;

- METOJBbl pealin3allii HOBOM UJIEH;

- HCTIOJIb30BaHUE PECYPCOB, POPMBI M METO/IbI PUBJICUSHHUS HEOOXOJUMBIX PECYPCOB, OTBETCTBEHHOCTD;
-OTHOLIEHHUE K OPTaHU3allUOHHON CTPYKTYpE.

Puc. Marpuna «KpeaTHBHOCTB — yIpaBIeHYECKHUE HaBBIKI

3. [Ipoananm3upyiiTe U CpaBHUTE, KAKOE BIHMSHUE HAa CYIIECTBYIOIINE PHIHKH OKa3bIBAIOT PaUKaIbHBIE
(6a3zucHble) U yayulawomye (oIep KuBarolne) nHHoBauu. OxapakTepru3yiTe HHHOBAIIMY, TPUBEICH-
HBIE HIDKE, B 3aBUCUMOCTH OT ITyOHHBI BHOCUMBIX H3MEHEHUH:

- HOBas omepanuoHHas cuctema Windows 10, pacmmpsitoras BO3MOXKHOCTH TI0JIh30BaTENs], B TOM YHUCIIS
CETeBBIC, PA3BUTHE TEXHOJIOTHH 3aIIUThI U 0€30MaCHOCTH.

- KPHIITOBAJIOTA, MPEJCTABISIIOMAS COOOH MU(PPOBOH aKTUB, YYET KOTOPOTO JEIEHTPAIN30BaH, aKTHB
3AIUIICH OT MOAJICPKKU WM KPaKH 33 CYET UCTIOIB30BAHHS KPUNITOrpaduu U pactpe/IelIieHHOW KOMITbIO-
TEpPHOM CETH.
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4. Besicaute, Kakoi THI HHPOpMaAKH HEOOXOIUMO B IIEPBYIO OYEPEAb MMOMYyYUTh BO BPEMsI MApPKETHHTO-
BOT'0 HUCCJIEIOBAHUS, €CIINU:

- KOMIIaHUs, 3aHUMAIOIIAsCs pa3padOTKON MPHUIIOKEHHUS 110 JOCTaBKe €bl, HalllJla YHUKAJIbHYIO Ha PHIHKE
HULIY - IPATOTOBJICHUE U JIOCTaBKa JIOMAIIHEN €JIbl 110 3alIpOCy COCElEH;

- KOMIIAaHUS OLICHUBAET BO3MOXHOCTH OTKPBITHUS 3aBOJA U NIEPEHOCA MPOU3BOACTBA Ha JIOKAJIBHBIN PHIHOK
JUTSE OOJTBIIIETO €r0 OCBOCHHS.

5. B xoze moArotoBku OOOCHOBAaHWS MPEINPUHUMATEIHCKOTO MPOEKTa OBUIM PACCMOTPEHBI YCIOBHUS
CHa0KEeHUS MMPOU3BOJICTBA HEOOXOUMBIMH MaTepHajIaMu M yCJIOBUS cObITA TOTOBOM MpOAYKIMH. Marte-
pHalibl, UCTIOIB3yEMBIE B MPOM3BOJCTBE, OynyT omiadueHbl 60 % B Tekymiem Mecsie, 40 % — B cieayro-
ieM. 3amac ChIpbsl M MaTCPHAJIOB co3/aeTcst Ha Mecsil. [Ipoaykius OyaeT peaan3oBaHa B TOM Ke MECSIe
B KPEIUT C OIUIATOW MOKYMATENISIMU Yepe3 JBa Mecsa. MecsvHas MepHOIUIHOCTh 3aKyMOK MaTepUAIIOB U
BBIBO32 TOTOBOI MPOMYKIIMK COXPAHUTCS HA BECh MEPHOJ JKU3HU MPOCKTA. ExkeMecsuHbIi pacxo ChIpbs
u MatepuanoB coctapisieT 1 500 Thic. py0.; exXeMecsYHble POAAKU TOTOBOH npoaykiuu — 2 600 ThIC.
py0. Omnpenenute HEOOXOAUMYIO CyMMY (DHHAHCOBBIX CPEJICTB, HHBECTUPYEMBIX B IIPEICTOSIIEM TIEPUOJIE
B 00OPOTHBIN KamuTal.

6. Ouenute ypoBeHb 3()(OEKTHBHOCTH IPOCKTA, MPEAIOJIAraloIIero MpruoOpeTeHne 00O0pyaOBaHuUs, C
JIBYXJICTHUM CPOKOM pealii3ailii, UCHoNb3ys mokasatend NPV u Pl eciu MHBECTHIIMOHHBIE 3aTpaThl
coctaBisitoT 1500 tIC. py0., MucKOHTHAs cTaBka — 11 %, Beau4MHA YUCTOrO JEHEKHOTO TTOTOKA 3a Tep-
BbIi roj — 950 Thic. py0. U 3a BTOpoi rox — 600 ThIC. pyo.

Bnanets

poheCcCHOHAb-
HBIM SI3BIKOM TIPEIMETHOU
00J1acTH 3HAHHS,

HAaBBIKAMH  BBISIB-
JICHUS CHEIU(PUKA H BO3-
MOXHOCTEH  HCIIOJIb30Ba-
HUSA MMOHATUHHO-
KaTeropuallbHOTO armapara
TEXHOJOTHYECKOTO  TIpe/I-
MPUHUMATENIBCTBA B  pas-

KommekcHoe 3ajaHue 1o pa3paboTKe NpeJIpuHUMATEIbCKOIO IPOEKTa U €0 Pe3eHTalUY:
Pazpaboraiite u chopmupyiite PPT-npezenTaruro Bamrero ckBo3HOTo MpoeKTa Mo CIEAYIONUM ITyHKTaM:
- KHaNMEHOBaHME MPEANPUHUMATENHECKOTO TIPOEKTA, aBTOPBI»;

- «MapKeTHHT, OI[eHKa PhIHKa» (IIPOIaBaeMBblil TPOIYKT, IIeHa, KaHAJIbI TUCTPHOYITUH, TIPOIBHIKEHHE);

- «product development, pa3paboTka npoayKTa» (TpaAULMOHHBIE aHAJIOTH, HOBU3HA, IPEUMYIIECTBA, HH-
BECTHLMOHHBIE 3aTPaThl, IPOU3BOACTBEHHAS! CEOECTONMOCTE);

- «customer development, BbIBeJIeHHE TIPOIYKTa HAa PHIHOK» (NIepedeHb MEPONPUSITHI TIO BBIBOJLY MTPOIYK-
Ta Ha PBIHOK, UX CTOUMOCTb);

- KMHCTPYMEHTHI pUBJIEYEHUS (prHAHCHPOBaHU» (BHIbl HICTOYHUKOB (PMHAHCHPOBAHMS, UX MPEUMYIIe-
CTBa M HEJJOCTATKH);
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JUYHBIX cdepax mpodec-
CHOHAILHOU  ACATEIBHO-
CTH;

- «OIICHKA UHBECTUIIMOHHOW MPUBICKATEIHHOCTU MPOCKTAY;
- «PUCKHU TIPOEKTay (OCHOBHBIE PUCKH M HHCTPYMEHTHI HIX TPEOIOJICHUS).

OK-3 - cnocoOHOCTHIO K KOMMYHHUKAIIMH B YCTHON U MUCbMEHHOI (popMax Ha pyCCKOM U MHOCTPAHHOM SI3BIKAX JJISl PELICHUS 33124 MEKIMYHOCTHOTO
Y MEXKKYJIBTYPHOTO B3aUMOJICHCTBUSA

3HaTh 0a30BbIe JEKCUYECKHE €ITU-
HUIIBI TI0 W3y4YeHHbIM Te- | Use the phrases to write your own autobiography.
MaM Ha MHOCTPAHHOM si3bI- | | My name is ... Tam ... years old. I was born on ... in ... 2 We have ... people in our family. I live with
Ke; ... 3 My father’s name is ... He is ... years old. He is a ... and he works ... 4 My mother’s name is ... She
0a3oBble TpamMmaTHueckue | is ... years old. Sheisa ... 5 [ have a (younger / elder sister / brother). He / Sheisa ... 6 We liveina ...
KOHCTpYKUUH,  xapaktep- | There are ... rooms in our flat: ... ... ... and a ... We have all modern convenience: ... ... ... ... 7 L have
HBIE JUIsI YCTHOHM W mmch- | My duties about the house. I must ... I always help my ... about the house. 8 I finished school number ...
MEHHOW peuu; My favourite subjects at school were ... and ... Now I’'m a ... 9 I like reading. I like to read ... and I also
nuHrBocTpaHoBenueckue | like to read... 10 I like to listen to modern music. I like to listen to ... My favourite composer is... 111
COILIMOKYJIETYpHBIS oco- | like to watch TV. My favourite programmes are ... 12 Now I’m a student of ... We have many subjects at
OcHHOCTH CTpaH, wu3y4ae- | ... My favourite subjects are...
MOTO sI3bIKa

Ymerh YUTaTh W W3BJIEKAaTh WH-
S;If}ﬁ?;H;O:;HESTT; 2 Put the worgls in the proper order in the sentences lusually / at 10 o'clock / out of the garage / in the
cToB: morning / drives / hls bike / Fred _
Hena’Tb kpaTkue  coobime- 2a shovx_/er / after dinner / of_ten / Mrs Lewis / takes
s (npeserTammi)  Ha 3a parking place _/ near the Ilbrary_/ we / find / seldom
HHOCTAHHOM A3bIKE: 4to/ 1/ on/a/ night-club/ S(_)metlmes_/ Saturdays / go
odopMIATs  TH q)op;vlaul/no 5f|yj my parents / to Augtrallg / sometlmes /1/in winter / and

6enjoys / very much / swimming / in the pool / always / Mary

B BHJE NHCBMEHHOTO TEK-
cra

Bnaners | HaBbIKAMM YCTHOM M IHUCh-

MEHHOH pe4Yd Ha HHO-
CTPAHHOM SI3BIKE;
OCHOBHBIMU BHJIAMH YTe-

Answer the following questions:

What was George Stephenson?

HNuocTpanHbIii
SI3BIK
b1.5.02



http://newlms.magtu.ru/mod/glossary/showentry.php?eid=65938&displayformat=dictionary
http://newlms.magtu.ru/mod/glossary/showentry.php?eid=79457&displayformat=dictionary
http://newlms.magtu.ru/mod/glossary/showentry.php?eid=79460&displayformat=dictionary
http://newlms.magtu.ru/mod/glossary/showentry.php?eid=79460&displayformat=dictionary
http://newlms.magtu.ru/mod/glossary/showentry.php?eid=79460&displayformat=dictionary
http://newlms.magtu.ru/mod/glossary/showentry.php?eid=79460&displayformat=dictionary
http://newlms.magtu.ru/mod/assign/view.php?id=385931
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Hus (u3yuaromee, noucko- | Where and when was George Stephenson born?
BOC U [IPOCMOTPOBOE); When was the first public railway opened?
npuéMamu nepesosia anan- | How many children had George Stephenson?
THpOBAHHBIX  MHOABIMHBIX | \Nhere was a monument to father and son erected?
TEKCTOB;
HOPMaMHU PEYeBOr0 3TUKE-
Ta.
3HaTh CTPYKTYpY H conepxxaHue | Ilepeuens meopemuueckux 6onpocos K 3auemy:
MEXKYJIbTYPHOTO B3auMO- | 1. CTpyKTypa U cOCTaB KyJbTYPOJIOTHYECKOTO 3HAHMS.
JeHCTBYS; 2. CTpyKTypa COBPEMEHHOW KYJIBTYPOJIOTUHU: TEOPUS KYJIbTYpPhl, UCTOPUS KYJIbTYPHI, (GUIOCODUSI Kyib-
CyTh LHEHHOCTHO- | TYPBI, COITHOJIOTUS KYJIbTYPHI.
CMBICJIOBBIX OTHOIIeHUH B | 3. KynbTypanTpomnoaorus.
MEXJIMYHOCTHOM  KOoMMYy- | 4. TeopeTrnyeckas U NpUKIAIHAs KYJIbTYpPOJIOTHSL.
HUKAIVH, 5. MeTojibl KyIbTypOJOTHUECKOTO UCCIIEIOBaHMUS.
MaTepHalbHyl0 U JyXoB- | 6. [loHATHE KyIbTYpHI U €€ QYyHKINH.
HYIO POJIb KYJBbTYpHI B pa3- | 7. Kynbryporenes.
BUTHH COBpeMeHHOro 00- | 8. KynbTypa, npupo/ia u HHBHIIH3AIHS. Kynbrypoo-
IIIECTBA; 9. KynpTypa Kak MUp CMBICTIOB U 3HAKOB. SI3BIK M KOZBI KyJIbTYPHI. 'St 1 MEXK-
IOBIDKyIIHEe cuiibl U 3ako- | 10. @opMbl KynbTypbl: MUGOIIOTHs, PEJIUTHS, HCKYCCTBO, HAyKa. KYJIBTYpHOE
HOMepHOCTH KynbTypHOro | 11. KynsrypHas kapTuHa Mupa. B3aUMO/ICUCT-
mnporecca, MHOToBapuaHt- | 12. Mopdosnorust KynbTypbl: MaTepUalibHAs U TyXOBHAs KYJIBTYPHI. BHE
HOCTb KyJnbTypHOro mpo- | 13. CyOGKynbTypa U KOHTPKYJIbTYpA. B1.B.06
Lecca 14. MaccoBasi u 3uTapHas KyJIbTypa.
15. ®yHKIMH, IEHHOCTH U HOPMBI KYJIBTYPHI.
16. Tumomnorust KyabTypsl: AUX0TOMES «BocTok — 3amamy.
17. O6mectBenHO-ucTopudeckas mkona (H. 5. Jlanunesckwii, O. llInenrnep, A. ToitaOu u ap.).
18. Hatypanmuctuueckas mxona (@. Hume, 3. ®@peiin, K.I'. FOur, b.K. Manunosckuii u ap.).
19. Commmonornueckas mkona (T. 3mwor, I1. Copokun, A. Bebep, T. [Tapconc u mp.).

20.
21.
22.

CrpykrypHO-cuMBosmdeckas mkona (@. Coccrop, 3. Kaccupep, K. Jlesu-Ctpocc u ap.).
AHTpononoruveckas mkona (9. Toiinop, A. Jlanr, JUk. @peiizep, A.H. Becenosckuii u Ip.).
Konnenmus «urpoBsix kynsTyp» (M. Xeizunra, X. Oprera-u-I'accer, E. ®unku ap.).



http://newlms.magtu.ru/mod/assign/view.php?id=385931
http://newlms.magtu.ru/mod/assign/view.php?id=385931
http://newlms.magtu.ru/mod/glossary/showentry.php?eid=65493&displayformat=dictionary
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23. MeXKyNnbTypHble KOMMYHHUKAIUH.

24. KynbpTypa, THYHOCTD U OOIIECTBO: aKKyIbTYPAIHI U aCCUMUISIIHSL.

25. ConuanbHble MHCTUTYTHI KYJIbTYPHI.

26. MHKyaBTYpaIus ¥ COLUaIu3aIus.

277. Mopenu KylbTypHOU YHUBEPCATU3ZALIMH.

28. Mecto u poss Poccuu B nuanore KylnbTyp U MEPOBOU KYJIBTYypE.

29. HanimonansHOE cBOeoOpa3me pyccKOd KyIbTyphbl: MECCHAHCKOE CO3HAHUE.
30. CraHoBneHue u pa3Butue KynbTypsl Ha Pycu B IX — XVIII Bekax: u3 KynbTypHOW H30JSAINH K HHTE-
rpalyy ¢ eBpONEICKOI KyIbTypOH.

31. Ponb uuHOCTH B pycckoit KynbType XIX Beka.

32. Jlnanor KyJnbTyp B PyCCKOM HCKycCTBE «CepeOpsiIHOro BEKay.

33. KynbTypHast MOIEpHU3ALIHSL.

34. I'nobansHBIe IPOOIEMBI COBPEMEHHOCTH.

35. KynbpTypa B COBpEMEHHOM MUDE.

Tecr:

1. KyabTyposorusi Kak cucteMa 3HaHHUI 0 KyJbType U3y4aeT:

A) 00pa3 Ku3HU IIOJIeH;

bB) KynbTypHBI ypOBEHB JFOACIH;

B) meneBps! MEPOBOM KyJIBTYPHI;

I') cumBonN 3HaUeHNUs apTeaKToB.

2. IIpu ceMHMOTHYECKOM MOAXO0/e K H3yYEeHHIO KYJbTYPbI 0c000¢ BHUMAaHMe 00pallaeTcsi Ha:
A) IBWXKYIIIUE CUIIBI KYJIBTYPBI;

B) HOpMBI U caHKIINK;

B) cuMBOIIBI ¥ 3HAKH KYJIBTYPHI;

I') byHKIIMM KYyTBTYPHI B OOIIECTBE.

3. IIpenmMeToM U3y4eHHS KYJbTYPOJOTHH ABJISIOTCH:

A) Teopuu pa3BUTHS OOLIECTBA, KyJIBTYPHBIE AIIOXU;

B) B3auMoCBsI31 MeX 1y pa3IMUHBIMU HCTOPHUYECKHMU IIEPHOIaMHU;

B) Mozenu KynbTypbl, IEHHOCTH, HOPMBI, YeJIOBEUECKOE MTOBEICHUE;

I') MmupoBas Xy10’kecTBeHHasl KyJbTypa, MaHEphl TOBEJCHHUS YeJIOBeKa B OOIIECTBE.
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4. Ucnonb30BaHne HCTOPHYECKOT0 MeTOAA MCCIeI0BaHNsl KYJIbTYPhI MpeAnoJaraer 0co6oe BHUMAa-
HHE K H3Y4YCHHIO:

A) pony BBIIAIOIIUXCS JINYHOCTEN B UCTOPUH KYJIbTYPBI;

b) renesuca, pa3BUTHs 1 yracaHus KyJIbTypHBIX SIBJICHUI BO BpEMEHHU;

B) BO3MOXXHOCTH pecTaBpaliiy NaMSITHUKOB KYJIBTYPBI;

I') anTHYHOM KyNBTYpHI.

5. MeToa uccijie10BaHusl, NPUHATBIA QYHKIMOHAJIBLHON IIKOJIOH, — 3TO:
A) aHaJIN3 NPOAYKTOB KU3HEACITEIbHOCTH;

b) Benenne HabmoAeHMS 32 00pa30M KU3HU COOOIIECTBA;

B) Benenue sxcniepuMeHTa HaJ UCCIIETyEeMbIMH TPYIIIaMU;

I') pasMbiienne HaJ OOBEKTAMU MHUpa IMIPUPOABI H MUpa YeIIOBEKa.

6. K npeaMmeTHOMY [0JII0 KYJIbTYPOJIOTUM HE OTHOCUTCH...

A) KynmbTypOBEICHHE;

B) ncuxonorust KynpTypsl;

B) commororus;

I') 6orocnoBre KymbTYpBHI.

7. Ilosy4yeHHe LEHHOCTHBIX CY/KACHHMH SIBJsIeTCS I[VIABHON LeJIbIO METOJa MCCJIeOBAHUSA
KYJbTYpBI.

A) CTPYKTYpHO-(QYHKIIMOHAIEHOTO;

b) uctopuueckoro;

B) ¢unocodekoro;

I') koMnapaTHBHOTO.

8. B 3aBHCHMOCTH OT HeJedl KyJbTYPOJI0Tri4eCKOro nNo3HAHUs B NPeAMETHOH 00/1aCTH KYJIbTYPOJIO-
THM BbIIEJIAIOT TeOpeTHYecKuii, GyHIaMeHTAJBHBINA U YPOBHH.
A) KOMIIapaTUBHBIN;

B) smnupuueckuii;

B) nnaxponudeckuii;

I') mpuknagHO¥.

9. KyabsTypy 0011ecTBa U €ro Cy0beKTOB U3y4aeT:

A) commororus;

b) xynbTypHasi aHTPOIOJIOTHS;
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B) xynbTyposnorus;

I') dunocodust KyabTypEIL.
10. B cooTBeTCTBHH ¢ 3aJa4YaMH KYJbTYPOJIOTHYeCKOl HAYKH Bce e 3HAHUS MOAPA3NeNAIOTCS Ha
ABa BUAA — GyHIAMEHTAJIbHbIE U 3HAHUS.

A) puKIIaHEIE;

b) opunnueckue;

B) Texuuueckue;

I') memaroruveckue.

11. KyabTypoJsornueckoe 3HaHue BOCTPeOOBAHO:

A) sxonorueii;

b) Teopueii cucrem;

B) reorpadmuei;

I') monuronorueii.

12. N3y4yeHue HpaBOB U 00bIYaeB HAPOIOB HEOOXOAUMO JISA:

A) obecnieueHnE MEXKYIbTYPHONH KOMMYHUKALUH;

b) ocBOEHUS HOBBIX TEPPUTOPHH;

B) npocBemieHust oTCTaNbIX HAPOJIOB;

I') moBkIIeHNsST COOCTBEHHOTO KYJIHTYPHOTO YPOBHSI.

13. KyabTypoJiorusi onupaercs Ha JOCTHKEHUS HAYK.
A) UCTOPUYECKUX;

b) maTematnyeckux;

B) Guonorunueckux;

I') monuTHYecKuX.

14. CtaTyc KyJbTYpOJOTMU COBPEMEHHOM cucTeMe HAyK onpe/esisieTcs:
A) UCHOIp30BaHMEM €€ METO/IOB U BBIBOJIOB B PYTHX OTPACIISIX T'YMaHUTapHOI'O 3HAHUS;
b) Bxirouennem kypca «KynbTyponoruny» B 00pazoBaTenbHbINA IpoOLEece;
B) mponomxuTenbHOM neTopuei;

I') HpaBCTBEHHBIM M 3CTETHYECKHUM COJEPKAHNEM KYJIbTypOJIOTHH.

15. B3anmMocBsI3b KyJIBTYPOJIOTHH U COLMOJIOTHH MPOSIBJISAETCH B:
A) obmeit reneanoruu;

b) cxomHBIX METOAAaX MCCIETOBaHUS;
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B) ToknecTBe Hay4HBIX BBHIBOZOB;

I') ennHOM TEpMHUHOIOTHH.

16. K Haykam, ¢ KOTOPBIMHM KOHTAKTHPYET KYJIbTYPOJIOTHS, YIJIyOJisisi CBOM INpeICTABJICHHSA O
KYJbType, He 0THOCUTCH...

A) noruka

b) dunocodus

B) commonorus

I') atHOTpadus.

17. K HaykaM 00 001IUX acneKTax 4eJI0BeYeCKoi JesiTeJJbHOCTH, 0e3 OTHOCUTEJIBHO K eé mpeamMery,
OTHOCATCS HAYKH.

A) 5KOHOMHYECKHUE;

b) nckyccrBoBequeckue;

B) Texunyeckue;

I') xynpTyponorndeckue.

18. I'naBHoOe oT/IMYMe KYJIbTYPHOIi AHTPONOJOTHM OT KYJbTYPOJIOTMH 3aK/JII0YAaeTcsl B TOM, 4YTO
KYJIbTYPHAsl AaHTPONOJIOTMsl HOCHUT IO NMPEeUMYILIECTBY xapakrep.

A) TpaKTUYeCKHii;

B) o06o0miaromui;

B) perpocriekTHBHBIIA;

I') moruMmaromuii.

19. llpuknagHas KyJbTYpPOJIOTHA U3y4aeT:

A) 3BOJIIOLIMIO TEOPETUYECKON KOHLICIIINY;

b) 3axkoHOMEpHOCTH KyJIBTYpHOI'O IIPOLIECCa;

B) napogHOE TBOPUYECTBO;

I') moBcenHEeBHAs IpaKTHKA JIFO/ICH.

20. IlpeameToM MCTOPHYECKON KYJIbTYPOJIOTHH SIBJISIETCH:

A) IpOUCXOKACHNS YETOBEUECKOT0 pa3yma;

B) cTpykTypa coBpeMeHHO! KyJIbTypOJIOTHH;

B) nepcrniekTuBBI KyJIbTYPHOTO Pa3BUTHS;

I') aBomIOIMS KYTBTYPHBIX (hOPM.
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Vmers obmiarbess ¢ mpeacrtasure- | [IpakTuyeckune 3agaHus:

JSIMHM APYTHX KYJBTYp, HC-
MOJNb3ysl MPHEMBI  MEXK-
KYJbTYpPHOTO  B3aMMOJEH-
CTBUS;

pemaTh 3aJadd MEXIUIHO-
CTHOIro U MCXKKYJIbTYPHOI'O
B3aMOJCHCTBHSI;
aHAIIM3UPOBATh TPOOIEMBI
KyJIBTYPHBIX IIPOLIECCOB;
MPpUMCHATH MMOHSITUHHO-
KaTeropHaJlbHbII  anmapar,
OCHOBHBIEC 3aKOHBI KYJIbTY-
pojlorud Kak TIyMaHUTap-
HOW Hayku B mpodeccHo-
HAJIBHOW I€ATENbHOCTH;
aHAJIM3UPOBAaTh U OIIEHHU-
BaThb KYJIBTYpHBIE IIPOLEC-
Cbl M SIBJICHHS, IJIAHUPO-
BaTh U OCYIIECTBIISATH CBOIO
ACATCIbHOCTD C yue€ToM
Pe3yIbTAaTOB ATOTO aHAIM3A

1. [Ipounraiite ¢parment uz padborsl P. Utca u chopmynmpyiite cBoe OTHOMIEHHE K €T0 TOYKE 3pEHUSI.
OTBeThTE Ha BOMPOCHI.

JKu3Hb HamMX Aaiekux MpelikoB MpOoTeKala B OKCTPEMAabHBIX YCIOBHUIX, OOraThIX MHOXKECTBOM CITydaid-
HBIX COBIIAJICHUH, KOTOPBIE BOCIIPUHUMAJINCH IIEPBOOBITHBIM CO3HAHMEM KaK CJICACTBHUE MPOSBICHUS He-
BUAMMBIX U BCECHJIBHBIX «4ap». OHU MOPOKAAIOT BUAUMOCTH OOJBLION BEPOSTHOCTH CBSA3H HPOMCIIEI-
IIIMX C YSJIOBEKOM HECUACTHH C Z[GI‘/'ICTBI/I}IMI/I HaJI €ro q)CTI/IHIaMI/I W pCaJIbHOCTBIO HpOKHHTHﬁ, 3aKJINHa-
HUM, KonnoscTBa. Eciu eme 100aBuTh croza caM (axT MCUXOJIOTHYECKOTO OXKHUIAHUS Oellbl: YTO-TO CIIy-
YWJIOCH C TBOGHW UYPHHTOM, C TBOUM (DETHILEM U T. II., TO KOIIMIECTBO COBMAJACHNUN MIIN CITy9alHBIX CBS3EH
HCCBA3AHHBIX IPUYUH U CJ'IGILCTBI/If/i YBCIUYUTCA.

* [ToueMy Ha MEpPBBIX dTaNax pa3BUTHS YEIOBEUECKOTO OOIIECTBA MOSIBISIETCS Bepa B aOCOMIOTHYIO CBSI3b
¢eruma c cyap0oii yemoBeka?

* [Togkpersinace i 3Ta CBA3b OOMIECTBEHHBIM CO3HAHUEM MEPBOOBITHON STOXH?

* [Touemy nMogoOHBIE CUTYallMX YaCTO HAXOAMIN CBOE TIOATBEPXKICHNE B OKPY KaIOIIEM pealbHOM Mupe?

* [IpuBenuTe U3BECTHBIE BaM MPUMEPHL: a) Marun4eckoro oopsaaa; 0) TOTEMHBIX NpPEACTaBICHU; B) aHU-
MHUCTUYECKUX MPEACTaBICHHUH.

2. PaccMoTpuTE OCHOBHBIE MHUPOBBIE PEIUTHH IO TPEM OCHOBHBIM MOMEHTAM: PEIMTHO3HOE CO3HAHHE,
KYyJIbTOBasd ACATCIbHOCTb U PEJIMUTUO3HBIC OpraHu3alu. NwmeiiTe B BUIY, YTO OHMU TECHO CBsA3aHbI, B3au-
MOJEHCTBYIOT 1 00Pa3yIOT LEIOCTHYIO PEITUTHO3HYIO CUCTEMY.

3. OnumuTe KakoW-TMO0 U3BECTHBIM BaM OIMBIT MEXKKYJIbTYPHOT'O B3auMOJIeiicTBUS. bbbl mu B Barei
JKU3HH TpoOJIeMbl C MOHUMAHHUEM IOBEJICHHS TpeACTaBUTENeH JIPyroil KynbTypbl? Moxere U BBl UX
00bsicHuTH? OOpaTuTe BHUMaHUE IPU OOBSICHEHUH, YTO IIOBEICHUE YEIOBEKa CIEAyeT PaccMaTpuBaTh B
paMKax ero KyJlbTypbl, @ HE CBOEH, T. €. CIEeAYeT MPOSBIATH OOJIbIIE IMIIATUH, YeM cuMnaThHu. Cumnatus
MOJIpa3yMeBaeT, YTO YEJIOBEK MBICIEHHO CTaBUT ce0f Ha MECTO JAPYroro, CIEAYeT «30JI0TOMY HpPaBUITY
HPaBCTBEHHOCTH»: «IIOCTYIAH ¢ JIOJbMH TaK, KaK X0Tel Obl, YTOObI octynanu ¢ Todoi». Ho npu cumna-
THH UCTIOJIB3YIOTCS CBOM COOCTBEHHBIE CIIOCOOBI MHTEPIIPETALMH TOBEAEHH Apyrux mojeil. [Ipu obme-
HUU K€ C HOCUTEJSIMU APYTUX KYJIbTYP CHEAYET NPUMEHATh SMIIATUYECKUN MOAXOM, T. €. MPEACTABUTh
ce0st Ha MeCTe JAPYroro 4ejJoBeKa, MPUHATh €ro0 MUPOBO33PEHHE, MOHAThH €r0 YyBCTBA, JKENaHUs, TOCTYII-
KM, UCXOJUTh U3 PaMOK €ro KyJbTypbl. CyITHOCTh IMIATHYECKOTO MOAX0/1a OTPAXKAET «IIJIATHHOBOE Ipa-
BUJIO»: «TIOCTYTal C IPYTHMMH TaK, KAk OHH MOCTYTal ObI caMu ¢ co00i».

4. OnpenienuTe, B KaKOW UCTOPUKO-KYJIBTYPHBIM TIEpHO 1 OBUTH CHIEaHbl CIeyIoNIre BhICKa3bIBaHMsl (ec-
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JI1 BO3MOKHO, Ha30BUTE aBTOPA):

* «Kax mnogopozanoe nose 6e3 BO3[eNbIBaHUS HE 1AaCT ypoxasi, Tak U ayma. BozaensiBaHue Ay — 310 U
ecTb (uIocodusi: OHA BBHINATBIBAET B AYyIIE MOPOKH, IPUTOTOBISACT OYLIH K NPUATHIO TIOCEBA U BBEPSET
el — ceeT, Tak cKa3aTh, TOJIHKO TE CEMEHA, KOTOPBIE, BBI3PEB, MPUHOCAT OOMIBHEHIIINI ypoxKaii»;

* «HemoBek — 310 ciaboe, OECIOMOIIIHOE, TOCTOHHOE JKAIOCTH M yJacTus cymecTBo. Ho B cBoeit ciabo-
CTH OH OOHapyXHMBaeT OTPOMHYIO CHJIy. YIOBas Ha Bepy, OH MOXET cKa3aTh «Ia» XaOTHUYECKOMY H
CTpAIIHOMY MHUPY»;

* «Yenosek, 3a0bIBIIMI 00 WHTEpecax OOIIecTBa, ¥ MPaBHUTENb, 3a0BIBIINI 00 HHTEpecax rpaxiaH, — He
PUMJISIHE, @ BapBapbD»;

* «KynpTypa He BOoCIIUTaHHE MEpHl, TApMOHUHU U MOPAJKA, a MPEOJI0JICHNE OIrPaHNUEHHOCTH, KaK KyJIbTH-
BUPOBAHKE HEUCUEPIIAEMOCTH, O€3TOHHOCTH JIMYHOCTH, KaK €€ MOCTOSHHOE JYXOBHOE COBEPIICHCTBOBA-
HHEY;

* «Bce 311 cKazaHHBIE XyIOKECTBAa BEChbMa M BECbMa Pa3IM4HbI APYT OT APYra; TaKk YTO €CIU KTO UCIOJI-
HACT XOpPOUIO OAHO M3 HUX U XOYET B3ATHCA 3a APYTIU€, TO MOYTH HUKOMY OHU HEC YIAArOTCA TakK, KakK TO,
KOTOPOE OH HUCHOJIHSET XOPOILO; TOTAa KaK 5 U130 BCEX MOUX CHJI CTapajiCsi OIMHAKOBO OPYI0BATh BO BCEX
9THUX XYA0XKECTBaX; U B CBOEM MECTE 5 IOKAXY, UTO s AOOUJICS TOTO, O YeM 51 TOBOPIOY;

* « Torna gepes xaoc, uepes abCypAHOCTD, Yepe3 UyAOBHITHOCTD XKH3HH, KaK COJTHIIC Yepe3 Ty4H, TIISTHET
oko Boxbe. bora, KOTOPBIi IMEET JIMYHOCTH, ¥ IMYHOCTH, OTOOPKEHHYIO B KaXKIOH YEIIOBEUECKOH JINY-
HOCTHY;

® ((HOCTYHaﬁ Tak, YTOOBI ThI BCE€TAa OTHOCHIJICA K YCJIOBEYECTBY U B CBOEM JIMIIC, U B JIMII€ BCAKOT'O APYyTro-
IO TaK e, KaK K IeJIM, U HAKOTIa He OTHOCWIICS ObI K HEMY TOJIBKO KaK K CPEJICTBY»;

* «Hayvana nuBHiIM3aLuy OHOTO KYJIBTYPHO-MCTOPHUUYECKOIO THUIIA HE MEepeNaloTcst HapoJaM APYroro TH-
na. Kaxxnpiil Tun BeipabateiBaeT ee aist ceOs mpu OOJbIIEM MIIM MEHBLIEM BIMSHUM YYXAbIX, My Mpel-
IMECTBOBABIINX HUJIU COBPEMEHHBIX HHBHHH33HHﬁ)};

* «MHe X0Te0Ch OBl CIIOBOM «T'YMaHHOCTB)» OXBaTHTh BCE, YTO S JO CHX IOP FOBOPHII O YEJIOBEKE, O BOC-
NUTAaHUM €ro 0JIaropoJICTBa, pa3yMa, CBOOOIbI, BRICOKMX IIOMBICIIOB M CTPEMJICHHUH, CHII U 310POBbS, TOC-
IOJICTBA HaJ CUJIaMH 3eMJIN»;

* «Bce xopo1io, 4To ucxoaut U3 pyk TBopiia Bcex Bellel. B pykax uesoBeka BCE BBIPOKIAECTCSY;

* «Bocniuranue 4enoBe4EeCKOro pojia — 3TO MPOLECC U TEHETUYECKUI U OPraHUYECKUM; MPOLeCC NeHETH-
YecKuil — Onarofaps nepenade, TPAAWINAY, TPOIECC OPraHWYeCKHil — O6arogapsi yCBOCHHIO U MPUMEHE-
HUIO NIEPEAAHHOTO. MBI MOXKEM Kak YIroaHO Ha3BaThb 3TOT I'CHE3UC YCJIIOBEKA BO BTOPOM CMBICJIE, MBI MO-




Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu

Inanupyemvie
pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

JKeM Has3BaTh €ro KyJbTYpOi, T. €. BO3JIEIbIBAHUEM MOYBHI, 2 MOKEM BCIIOMHUTH 00pa3 CBETa M Ha3BaTh
€ro MPOCBELICHUEM, TOI1a LEb KYJIbTYphl U IPOCBEILIECHUS IPOTSIHETCS 10 cCaMOU 3eMiu. Paznuune Mex-
Iy HapoJaMH MPOCBEIICHHBIMH U HETIPOCBELIEHHBIMU — HE KaUECTBEHHOE, a TOJIbKO KOJTMYECTBEHHOEY;

* «...Urto Takoe yenoBek Bo Beenennoit? HeObiTHe B cpaBHEHNHU ¢ OECKOHEYHOCTBIO, BCE CYIIIee B CpaBHe-
HUU C HEOBITHEM, CpeTHee MEeX Ty BceM U HiuueM. OH He B CHIIaX Jaxe MPUOTU3UTHCS K TOHUMAaHHIO 3TUX
KpalHOCTEH — KOHI]a MUPO3/IaHUs U €r0 Hayalla, HEPUCTYIHBIX, CKPBITHIX OT JIFOACKOr0 B30pa HEMPOHU-
1IaeMOM TalHOH, U PaBHO HE MOXKET MOCTUYh HEOBITUE, U3 KOTOPOTO BO3HUK, U OECKOHEUHOCTh, B KOTOPOH
PacTBOPSIETCS;

* «[IpnunHa Bcex OeICTBUI M HECUACTHH JIO/IeH, — COCTOHT B HeBexkecTBe. [IpeomoneTs cBoe mevyansHoe
MOJIO’KEHUE, BBIMTH M3 HEro JIIOAM MOTYT TOJNBKO Yepe3 MPOCBELICHHE, a pOCT ero HeogoiduM. B ymax
UJIET CKpPBITasi U HEMPEPHIBHASI PEBOIIOLIUS H... C TEUCHHEM BPEMEHH CaMO HEBEKECTBO ce0sl TUCKPEAUTH-
pyeT»;

* «Bce, 9T0 BHE MEHs, — OTHBIHE UYX/I0 MHE. Y MEHS HET B 3TOM MUpPE HH ONU3KHX, HU MHE MTOJ00HBIX,
HU OpaTheB. Sl Ha 3eMJie, Kak Ha 4y»KOH IUIaHeTe, KyJla CBAJIMJICS C TOW, HAa KOTOPOH *kui mpexae. Ecnu
U pa3iin4aro, YTO BOKPYT ceOs, — TO JIMIIbL CKOPOHBIE W pa3IUpaOIIUe CepAle MPeaMETHl, U Ha BCe, U4TO
KacaeTcs U OKpYKaeT MEHs, He MOTy KMHYTh B3TJIsiga 06e3 Toro, 4ToObl He HAalWTH TaM KaKOTO-HHUOYb T10-
BOJIa K MPE3PUTEIHLHOMY HETOJIOBAaHHIO U YApYyYarolei 601my»;

* «Xo0J pa3BUTHUS KyJIbTYPHO-UCTOPUYECKUX THUTIOB BCETrO OJIMKE YMOM0OISIETCS TEM MHOTOJIETHIM OJTHO-
TUTOJHBIM PACTEHHSIM, Y KOTOPBIX TEPHO]] pOCcTa OBIBAET HEONPEAEIICHHO MPOJOIDKUTENEH, HO TEePHOJ
[BETEHUS U TUIOOHOIIEHHS — OTHOCUTENIFHO KOPOTOK M MCTOLIAET Pa3 M HABCET1a MX KU3HEHHYIO CHITY»;
* «Bcskas KynbTypa (naxke MaTepuanbHas) ecTh KyJIbTypa JIyXa; BCsKas KyJIbTypa UMEET IyXOBHYIO OC-
HOBY — OHA €CTh IPOJIYKT TBOPUYECKOH pabOTHI IyXa HaJl MPUPOTHBIMU YCIOBHUIMI).

Bnaners

HaBBIKAMH MEXKYJIbTYPHO-
0 B3aUMOJICHCTBUS,
KPUTHYECKOTO BOCTIPHSITH
KYJBTYpPHO 3HAUMMOU UH-
¢dbopmanuy;

HaBBIKAMH COITUOKYIIBTY]-
HOT'O aHaJIKM3a COBPEMEH-
HOH JIEMCTBUTEIBHOCTH;
HaBBIKAMM COIMAJIBHOTO

Biok TBopYecKUX 3aaHNU 1A BHISIBJIEHHS YPOBHA KPEeaTHBHOI0 MOKA3aTeJ sl TUIHOCTH:

1. Ilpoananu3upyiTe CymecTBYOMNE ONpPEAeNeHIs KyIbTyphl C TOYKH 3PEHHS MX OTHOIICHHS K YeJloBe-
Ky. SIBIsieTCs M KyJIbTYypa CUCTEMOM, TIO3BOJISIONIEH YEIOBEKY MPUCIIOCOOUTHCS K YKH3HU WM OHA BPaX-
JieOHa IS YelloBeKa, paspyliaeT ero, mojariser ero cBoooay? IIpemnoxurte coOOCTBEHHOE MMOHMMAaHUE
KYJIBTYPBI.

2. Beigaromutiics ¢puiocod XX B. JI. Butrenmretin 3assisut: «[Ipemensl Moero Mupa — npeaesibl MOero
si3pIKay. [1opa3sMBILUISHTE BCIyX HA 3Ty TEMY.

3. [IpounTaiiTe MOOYIO0 MOHPABUBIIYIOCS BaM CTaThiO, 3aTPArvBAOINIYI0 MPOOIEMBl CEMHOTHKH, JaiTe
€il OIIeHKY, BBIPa3HB CBOE COTJIAaCHe WM Hecoriacue u 06ocHoBaB ero. Hampumep, MOXKHO B3SITh pabOTHI
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B3aUMOJECUCTBYSL, COTPY-
HMYECTBA B MMO3UIUHN paco-
BOH, HALIUOHAJILHOM, penu-
THO3HOU TEPIIUMOCTH

HO.M. JlormMaHa, noCBsIILIEHHBIE CEMHOTHKE pycckoro Obita u nuteparypsl XVIII n XX BB.

4. TlompoOy¥iTe pa3o0paTh Kakoe-HUOYAb JIMTEpaTypHOE WM KHHeMaTorpadudeckoe MPOW3BEIeHHE C
TOYKH 3peHus ceMuoTuku. CornacHel 1 Bbl ¢ 00bsicHeHneM KO.M. Jlormana oTHomeHui mexay Tatbs-
Hoi, OnerunsiM U JlenckuM B pomane Ilymxuna «EBrenuit OHerun»? OTH NMEepCOHaXH HE MOHHMAIH
JpyT apyra NOTOMY, YTO OHM MCIIOJIb30BaJIM pa3Hble KyJIbTYPHbIE 3HAKOBBIE cUCTeMbl. OHETHH OBLT OpHU-
EHTHPOBAaH HAa aHTIIMHACKWN OallpOHMYECKHUH POMAaHTHU3M C €ro KyJbTOM pPa304apOBaHHOCTH B KU3HU H
TparusMoMm, JICHCKUI — Ha HEMELIKUH POMAaHTU3M C €TI0 BOCTOPKEHHOCTBIO U YYEHOCThI0, TaThsiHa, ¢ 0A-
HOW CTOPOHBI, HA AHIVIMHCKUM CEHTUMEHTAIN3M C €r0 4yBCTBUTEIBHOCTHIO, MOPSIIOYHOCTBIO M «XOPO-
IIMMHU KOHLIAMU», a C APYrol — Ha PYCCKYI0 HApOIHYIO KyJIbTypy (IIO3TOMY OHA M3 BCEX TPEX OKa3ajach
HaubOoJee THOKOH).

OK-4 - cniocoOHOCTBIO PabOTAaTh B K:

OMaHAC, TOJICPAHTHO BOCIIPUHHMAA COOUAIIbHBIC, 9THUYCCKHUC, KOH(I)GCCI/IOHaJ'ILHLIC U KYJIbTYPHBIC pa3JIndunsl

3HaTH

CYTb KyJIbTypHBIX OTHOIIIE-
HUH B 00IIIECTBE, MECTO
YEJIOBEKA B KYJIBTYPHOM
MIPOLIECCE U KU3HU  00IIIe-
CTBa;

coJiepKaHUE aKTyallbHbIX
KYJIBTYPHBIX U OOIIECTBEH-
HO 3HAYUMBIX MPOOIIEM CO-
BPEMEHHOCTH;

METOBI U IPUEMBI COITHO-
KyJIBTYPHOTO aHaju3a Ipo-
051eM COBpEMEHHOCTH, OC-
HOBHBIE 3aKOHOMEPHOCTH
KYJIBTYPHO-HCTOPHIECKOTO
mporecca

Ilepeuens meopemuueckux 6onpocos K 3auemy:

1. CtpyKTypa U cOCTaB KyJbTYPOJIOTMYECKOTO 3HAHMS.

2. CTpyKTypa COBPEMEHHOW KYJIbTYPOJIOTHU: TEOPHUSI KYJIbTYPhI, UCTOPUSI KyIbTYPhI, GUIOCODUSI KYyITb-
TYpBI, COLIUOJIOTHS KYJIBTYPBI.

3. KyapTypanTpomnonorusi.

4. TeopeTnueckas U MpUKIIaIHAs KyJIbTypOJIOTHS.

5. MeTojibl KylIbTypOJOTHUECKOTO UCCIIEIOBaHMUS.

6. lloHATHE KYTBTYPHI U €€ QYHKITUH.

7. KynsTyporenes.

8. KynbeTypa, npuposa u uBHIU3aIHS.

9. KynbTypa Kak MUP CMBICIIOB M 3HAKOB. SI3bIK M KOJBI KyJIBTYPBI.
10. ®opmbl KyIbTypBI: MU(OIIOTHS, PETTUTHsL, UCKYCCTBO, HAayKa.
11. KynapTypHas kapTiHa MUpA.

12. Mop¢onorus KynbTypbl: MaTepuagbHast U AyXOBHas KyJIbTYpHI.
13. CyOKkynbTypa U KOHTPKYJIBTYpA.

14. MaccoBas u dauTapHas KyJabTypa.

15. ®yHKIMH, IEHHOCTH U HOPMBI KYJIBTYPHI.

16. Tunonorus KyneTypsl: uxoToMus «BocTtok — 3anany.

17. O6mectBenHo-ucTopuueckas mkona (H. 5. Jlanunesckuii, O. lllnenrnep, A. ToitHOU u 1p.).

KynsTypono-
U U MEXK-
KYJIbTYpHOE
B3aUMOJICUCT-
BHE

b1.b.06
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18. Hatypanuctuueckas mkona (@. Hume, 3. @peiin, K.I'. FOur, b.K. ManunoBckuii u ap.).
19. Commonorudgeckas mkoia (T. Dmuor, [1. Copokun, A. Bedep, T. [Tapconc u mp.).

20. CtpykrypHO-cuMmBoaudeckas mkoia (. Coccrop, 2. Kaccupep, K. JleBu-Ctpocc u np.).
21. AuTpononorudeckas mkona (3. Taiinop, A. Jlanr, [Ix. @peitzep, A.H. Becenosckuii u ap.).
22. Konnenuus «urpossix kynsTyp» (M. Xeitsunra, X. Oprera-u-I'accer, E. ®unku ap.).

23. MexXKynbTypHbIE KOMMYHHUKALUU.

24. KynbpTypa, TMYHOCTh U OOIIECTBO: aKKYJIbTYPALHUSI U aCCUMUJISIIHSL.

25. CouunanbHble HHCTUTYTHI KyJIbTYPBL.

26. MHKyabTYypanusi U COLUAIU3aLINs.

27. Mogenu KyabTYpHON YHUBEpCATU3AIIH.

28. Mecto u pons Poccun B nuanore KyJibTyp B MUPOBOU KyJbType.

29. HanmmoHanmesHOE CBOEOOpa3ne PyCCKOM KyJIbTYpPhl: MECCHAHCKOE CO3HAHME.

30. CraHoBneHue u pa3Butue KynbTypsl Ha Pycu B IX — XVIII Bekax: u3 KynbTypHOW H30JSAINH K HHTE-
Tpalyu ¢ EBPONEHUCKOM KyJIbTypOil.

31. Poxp nmuaHOCTH B pycckoii KynbType XIX Beka.

32. Jlnanor KyJabTyp B pycCKOM UCKyccTBe «CepeOpsiHOro BeKa.

33. KynbpTypHasi MOICpHHU3AIIHS.

34. I'moGanpHBIE MPOOIEMBI COBPEMEHHOCTH.

35. KynbTypa B COBPEMEHHOM MUDE.

Tect:

1. Ilepeaaya oT NOKoJIeHUS K MOKOJEHUIO 3HAHMS, PUTYyaJia, apTedaKToB:
A) ecTecTBEHHBIM ITPOIIECCOM pa3BUTHsI 00IIECTBA;
b) npencraBnenneM Kakaoro 4eJI0BeKa;

B) dynkuueii KyneTypsl;

I') 00s13aHHOCTBIO TOCYIaPCTBA.

2. ®yHKIHUEH KyJbTYpbl IBJsETCA:

A) PYKOBOJCTBO MOJIMTHYECKUMU HHCTUTYTaMHU;

B) coznanne cMbICTIOB YeIOBEUECKON AEATENEHOCTH:
yIpaBJeHHEe 3aKOHAMH PUPO/IBI;

I') pa3BuTHE MPOM3BOJUTENBHBIX CHIL.
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3. KyabTypa onpeneJisieT:

A) cTemneHb pa3BUTOCTH OOIIECTBA;

B) oTrBeTcTBEeHHOCTH 00IIECTBA TIepel Oy AYIIM MOKOJICHUEM;

B) Mozenu noBeeHus yenoBeka B 00IIECTBE;

I') ypoBeHD KU3HU TOJEH.

4. KyabTypa ckiaabiBaeTcs U3:

A) IeHHOCTEe|, HOPM, CPECTB ACATENLHOCTH, MOJEJIeH TIOBS/ICHUS,
b) KynbTypHBIX TpaAWIUi U HOBAIH;

B) TBOpII0B M TOTpedUTENEH KyIbTYpPHI;

') My3bIKH, 1300pa3UTENHLHOTO U TEATPATBHOTO UCKYCCTBA.

5. KyasTypa npeacrasisieT co00ii:

A) 3TaJIOH TIOBEICHHS,

B) nposiBneHne TBOPUYECKUX CHIT YETIOBEKA,;

B) npaBunm npunnams;

I') acTeTHUecKuit 3TAIOH.

6. K ocHOBHBIM (popMaM KYJbTYpPbI He OTHOCUTCS KYJIbTYypa

A) anuTapHasi;

b) naponnas;

B) maccoBas;

I') oxoTHHKOB U cobupareneil.

7. YacTh MaTepHAILHON W JAYXOBHOW KYJIbTYPbl, CO31aHHAS MPONLILIMH MOKOJEHUSIMH, BbIIEp-
JKaBILAsI MCNBITAHME BpPeMeHeM M Iepelaloluasicsl caeIyIolUM IOKOJIeHHeM KaK HeuTo LeHHoe,
Ha3bIBaeTcsl KyJAbTYPHbIM

A) KOMIIOHEHTOM;

b) ynuBepcanusimu;

B) nacnenuem;

I') apeanom.

8. Pa3HOBH/IHOCTBHIO TYXOBHOI KyJbTYPbI BHICTYNAET KyJbTYpa.
A) XyI0KeCTBECHHAS;

b) sTHM4eCKas;

B) monuTHueckas;
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I') sxoHOMUUECKASI.

9. 3HaHue HHAMBH/IA 0 MHPe, B IEPBYIO 0Yepeab, ONpeaeaseTcs:

A) conManbHBIM TONI0KEHHUEM HHIUBHIA;

b) cpencrBamu MaccoBoii nHpoOpMaLny;

B) aktyansHOI KynbTypoii 001IIeCTBa;

I') mpupoHOI CIOCOOHOCTHIO HHANBHIA.

10. Cuctema HOpM mpeacTaBJisieT CO0OI:

A) HabOp 3aITpeToB, MOAABISIONINX BOIIO YEIIOBEKA!

b) Tunnueckoe B HOBeACHNH Y€TIOBEKA B Pa3HbIX )KU3HEHHBIX CUTYaLUsX;

B) noyuenue, HanpaBiieHHOE Ha 3aKpeIUICHUE B TIOBEACHUH YeJIOBEKa 00pa3IiOB XOPOIIETO TOHA;
I') xoekc conManbHOro MOBEACHUS, YCTAHOBJICHHBIH 00IIIECTBOM.

11. KyabTypHasi HOpMa npecTaBIseT coO0oii:

A) HOpMY TIpaBa, 3aKPEIJICHHYIO 3aKOHOAATEIbCTBOM;

b) npaBuo, o6s13aTenbHOE IS HCIIOTHEHHSI COIIMAIBHBIX POJIeH;

B) peduekc, BeipaboTaHHbI 00IIIECTBOM;

I') KoneKc cTpouTesis KauTalIn3Ma.

12. IlenHocTH Yea0Beka (POPMUPYIOTCSI:

A) Ha OCHOBE 3aKOHOB J100Opa U 371a;

B) B mpouecce conuanuzanumy,

B) 6narogapst HayYHOMY 3HAHHUIO;

I') BMecTe ¢ MOJIOKOM MaTepH.

13. Ilox HeHHOCTSAIMH MOHUMAETCH

A) mpenMeT KOHKypeHTHOH O0pbOBI B 0oOmiecTBe, 00nagaHne KOTOPHIM HO3BOJIIOT YEJIOBEKY M3MEHUTD
CBOM cOLIMAJIBHBIN CTATYC;

B) >xn3HeHHbI opueHTHp, MOOYKAAIOUINN YeT0BeKa K JEMCTBUIO M OCTYIIKaM ONpeIeIeHHOTO po/a;
B) BCE, uTo nOporo cTouT, NpUBIEKaeT BHUMAHHE U SBJISIETCS MOJHBIM;

I') apredakt, 1eMOHCTPUPYIONIHIA JOCTHKESHHUS YEIIOBEUECKOH MPAKTHKH B 00JIACTH HCKYCCTBA.
14. OnHUM U3 OCHOBOMNOJIOKHUKOB TEOPHHM LIEHHOCTell, B KOTOPOI OHM MpeACTABJIEHbI KaK (peHo-
MEeHBI KYJbTYPbI, sIBJISIETCH...

A) D. Kaccucep;

b) 3. ®peiin;
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B) P. Pukkapx;

I') K. fcmepc.

15. B ocHOBe BOCTO4YHOI KYJIbTYPbI J€XKHT (-aT)...

A) HOBaLuy;

b) ctpemnenwne k mporpeccy;

B) mpennpuHIMaTENBCTBO;

I') Tpagumust.

16. CpeacrBamy OpraHu3aluM 4ej0BeYeCKOH 1esiTeIbHOCTH, ONpeNe/IIIUMHE KaK OHA [J0JIKHA
CTPOUTHCS, SABJISIOTCH...

A) IIEHHOCTH;

b) uneansr;

B) mpaswua;

I') perynsaTus.

17. XapakTep 0:KH1aeMOro noBeAeHUs YeJI0BeKa, HAXOAANErocsl B 3aIaHHOM CONMAJbLHON MO3MIMHA
(PYKOBOAMTE /b, OKYIIATe/b, OTELl U NP.) ONpPelesi0T HOPMBI...
A) poinessie;

b) unnuBHYyanbHEIE;

B) rpymnmossie;

I') oOmexynbTypHBIE.

18. K yncay puHaIbHBIX IeHHOCTEH He OTHOCUTCH (-ATCH)...
A) cBoOO1a;

b) neneru;

B) cuactse;

I') m060Bb.

19. TekcTOM KyJIBTYPBI SIBJISICTCS:

A) Unrtepret-hopym;

b) BeIcTymIIEHNE OpaTopa Ha TeMY KYJIbTYpPHI;

B) kapTuHa Mupa, CBOMCTBEHHAs TaHHOW KYJIbTYpPHI;

I') moGoii onyOIMKOBaHHBIN B [I€4aTH TEKCT.

20. CuMBO.J1 IO3BOJISICT:

A) noay4unTh 00IIECTBEHHOE MTPU3HAHUE;
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B) noBeicuTh 3¢ (HEKTHBHOCTE;
B) moHATH 1OCTOMHCTBA CBOEH KyIBTYPHI;
I') OTIMYUTE CBOUX OT UyKHUX.
Vmers aHAJIM3UPOBaTh U OlcHU- | [IpakTHYecKHe 3aaHuUs:

BaTh COIMOKYJIBTYPHYIO
CHTYAIIHIO;
00BEKTUBHO OLIEHUBATH

MHOT000pa3Hble  KYJIbTYp-
HBIE ITPOLIECCHI U SIBIICHUS;
IUJAHUPOBATh U OCYIIECTB-
JIATh CBOIO JIEATENBHOCTD C
MO3ULIUA COTPYJHUYECTBA,
C Y4ETOM Pe3yJIbTaTOB aHa-
nM3a KyJbTYpHOU WH)OP-
Maluu

1. [lpuBeanTe MPUMEPHI MPOLIECCOB ACCUMWIISLIUY U TUBEPCUPHKAIINH.

2. KakoBo BnusiHUE CyOKyJIBTYp Ha pa3BUTHE KynbTyphl? IlpuBennTe mpuMepsl H3MEHEHUsI HOPM TOBEe-
HUSI B CBSI3U C JOCTYIHOCTBIO U TUPAKUPOBAHUEM Pa3IMUHBIX CYOKYIBTYP.

3. Onpenenurte, KOMY IPUHAIICKAT CICAYIONTUE BEICKA3BIBAHUS:

* «... Kaxaol Benukoil KynbType MPUCYII TaWHBIN SI3bIK MHUPOUYYBCTBOBAHHUS, BIIOJIHE MOHATHBIN JIUIIb
TOMY, Ybsl AyIlIa BIIOJIHE IPUHAMIEKHUT 3TOH KYIBTYpeE»;

* «Havana nuBuIM3aluy OAHOTO KYJIBTYPHO-UCTOPUYECKOTO THIIA HE MEPEatoTcsl HapoAaM APYroro TH-
na. Kaxxnprit Tin BeipadbaTeiBaeT ee ajsl ceOs mpu OOJbIeM WIIM MEHbBIIEM BIUSHHUU YYXKIBIX, €My Tpe[-
IIECTBOBABIINX WA COBPEMEHHBIX [IUBUIIH3ALHI»;

» «Takum oOpazom, [IpsiBoN 00peUeH Ha MPOUTPHINI HE TIOTOMY, YTO OH cOTBOpeH borowm, a motomy, 4To
oH npocuuTasncs. OH urpan pykaMu BoXbiMH, UCIIBITBIBAS 37I00HYIO YAOBIETBOPEHHOCTH OT BMEIIATEIb-
cTBa OOXKECTBEHHBIX PYyK. 3Hasi, yTo ['0croab HE OTBEPTHET WIIM HE CMOXKET OTBEPTrHYTh NPEAIOKEHHOTO
napu. [IpsBoa He BepaeT, 4yTo bor Moida u TepnenuBo KIET, 4To NnpeuiokeHue Oyaet cuenaHo. Ilomyuns
BO3MOXHOCTh YHHYTOXXUTH OJJHOTO M3 U30paHHUKOB bora, [IpsiBO B CBOEM JTMKOBAHUH HE 3aMEYaeT, YT
OH TEM CcaMbIM JaeT bory BO3MOXHOCTH COBEPIIUTH aKT HOBOTO TBOpeHHs. M Takum oOpasom OoxecT-
BEHHas LeJb IOCTUTaeTcs C MOMOIIbIo J[psiBoma, HO 6e3 ero Begomay;

* «Y KaXI0¥ KyJIbTyphl CBOSI COOCTBEHHAS ITUBUITU3AIINSY;

* «IuBrnm3anus ecTh HeU30eKHas cyib0a KyabTyphl. bymymmii 3anan He ecTh Oe3rpaHUdHOE JBIKECHHE
BIIEpEA U BBEPX, O JIMHUM HAIIKMX HealioB... COBpPEMEHHOCTh €CTh (pa3a HUBUIN3ALNY, a HE KyJIbTYphl. B
CBSI3M C 3TUM OTTMAJIAET PSIJI )KUZHEHHBIX COJEPKAHM KaK HEBO3MOXKHBIX... Kak TOJBKO 1eNTb TOCTUTHYTA
W... BCA TIOJHOTA BHYTPEHHHX BO3MOKHOCTEH 3aBEpIIeHa W OCYIIECTBIIEHA BOBHE, KYJIbTypa BHE3AITHO
KOYEHEET, OHa OTMHUPAET, €€ KPOBb CBEPTHIBAETCS, CUIIbI HAIAMBIBAIOTCSI — OHA CTAHOBMTCS LIMBHIIN3a-
nuei. 1 ona, orpomMHoOe 3acoxiiee AepeBo B IEPBOOBITHOM JIECY, €I€ MHOTHE CTOJIETHS MOXET TOIOp-
[IUTH CBOY THUJIBIE CYYBs;

* «HemuHyeMoCTb — M 3aKOHOMEPHOE HACTYIIJIEHNE, YEPEAOBAHUE 3TUX CTAANN — AETaeT NEPHOAbl Pa3BU-
THS BCEX KYJIBTYP aOCOIIOTHO TOXAECTBEHHBIMH, [UINTEIILHOCTH (a3 U CPOK CyILIECTBOBAHUS CAMOM KYJIb-
TYpBI — OTMEPEHHBIMHU, HEPYITHMBIMI;
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* «XoJ pa3BUTHUS KyJIbTYPHO-UCTOPUUECKUX TUTIOB BCEro OJMKE yMOn00IIeTCs] TeM MHOTOJIETHUM OJIHO-
IUIOJHBIM PAcTEHUSIM, Y KOTOPBIX NEPUOJl pocTa OBIBACT HEONPEAETICHHO MPONODKUTENCH, HO MEPHOX
LBETEHU U TUIOOHOLIEHHS — OTHOCUTENIBHO KOPOTOK U MCTOLIAET Pa3 U HABCEr1a UX KU3HEHHYIO CUITY»;
* «Hu oBnazeHue 4y»)oW HOBEHIIICH TEXHOJOIHMEH, HU PEBHOCTHOE COXpaHEHHE TPAJUIIMOHHOTO 00pasa
JKU3HU HE MOKET OBITH ITOJHBIM U OKOHYATEIbHBIM OTBETOM Ha BBI30B Uy I10M IUBUIM3ALIUNY.

4. llpeqmectBennuk H.f. JlanuneBckoro Hemenkuit mpodeccop I'. PIokkepT BIiepBbIe BEICKa3al MBICIB O
3aMKHYTBIX Ha ce0sl HCTOPHUECKUX 00pa30BaHUAX B padOTe «YUeOHUK IO MEPOBOM HCTOPHUU B OpraHuye-
ckom manoxxkeHum» (1857). Baymaiitech B Ha3BaHue ero pabOTHI U chOpMyIUpYyiiTe, UCCIEAOBaHUSI B 00-
JacTy Kakou cepbl HayKH MOBIHSUIN HA MO3ULMHA OOOMX MBICIUTENCH.

5. ComocrtaBbte Touku 3penust O. Ilnenrnepa u H.5. JlaHuieBckoro mo Bompocy o CTaausiX pa3BUTHUSA
KYJIBTYpPBI 1 UX cyabpbax. ChopMymupyiite, 4T0 0OLIETO B MX KOHUEMIHUSIX KyJIbTYPbI, YTO Pa3IndHO.

6. [IpounTaiite uTaTy U cPOPMYIHPYHTE, KAKYIO POJIbh B COBpeMeHHOH KynbType orBoaut O. lllnenrnep
KpecThIHCTBY: «KpecThsHCTBO, CBS3aHHOE KOPHSIMH CBOMMHM C CaMOil IOYBOH, )KMBYIIlee BHE CTEH OOJIb-
murux ropoaoB, KOTOPBLIEC OTHBIHE — CKCEITHYCCKHUC, MPAKTUYCCKHUEC, MCKYCCTBCHHLIC — OJHHU SABJIAIOTCA
MIPEICTaBUTENSAMH [IUBHIIN3ALUH, 3TO KPECTBIHCTBO TEMEPh YK€ HE UIeT B cueT. «Hapogom» teneps cun-
TAeTCs TOPOJICKOE HaceJIeHHe, HEOPraHUYeCKasi Macca, HeuTo TeKydee. KpecThsiHUH OTHIOAb HE JEMOKpAT
— Belb 3TO MOHATHE TAaKXE €CTh YacTh MEXaHHMYECKOTO T'OPOJCKOTO CYIIECTBOBAHHS — CJIEI0BATEIbHO,
KPECThIHMHOM TPEHEOPErarT, OCMEUBAIOT, MPE3UPAIOT U HEHABUIAT ero. [lociie MCUEe3HOBEHUS CTaphbIX
COCIIOBH, ABOPSIHCTBA U JTYXOBEHCTBA OH SIBJIAECTCS €IMHCTBEHHBIM OPTaHUYECKHM YEJIOBEKOM, €AMHCT-
BCHHBIM COXPAHUBHINMCS IMCPEIKUTKOM KYJIIBTYPBD).

Bnanets

HaBBIKAMU KOMMYHHKAIUH
B ipodeccHoHaBHOH cde-
pe, KPUTHKU B CAMOKPHTH-
KH, TEPIIIMOCTBIO;
HaBBIKAMH KYJIBTYPHOTO
COTPYIHUYECTBA, BEJICHUS
HEPEroBOPOB U pazpeliie-
HUS KOH(QJIMKTOB;
HaBBIKAMH TOJIEPAHTHOT'O
BOCTIPHATHS COLIUANBHBIX U
KYJIETYPHBIX Pa3iIHYMi.

BJok TBopUecKuX 3a1aHuUiil AJI5 BbISIBJIEHHS] YPOBHA KPeaTUBHOI0 MOKA3aTe/ s JHYHOCTH:

1. OG¢cynute ClaenyIonme TeMbI:

* Kakyto posb B COBpEeMEHHOM MHpPE UTPAET MPOLECC aKKYJIbTypaluu?

* Kakoli Tum 00111eCTBEHHOTO YCTPOICTBA JIeaeT YeloBeka 0oJiee CHacTIINBbIM?

» KakoBo cooTHOIIEHHE MAacCOBOM M 3IUTAPHON KyJIBTYPHI B coBpeMeHHOM obtectBe? Chopmymnupyiite
CBOE MHEHHE I10 BOIIPOCY O TOM, SIBJISIETCS JIM MAaccoBasi KyJbTypa SIBJICHUEM IOJOXKUTEIBHBIM HIIM Hera-
TUBHBIM.

e CornacHbl J1 BEI € TEM, YTO KPU3UC UICHTUYHOCTHU, I/IZIYIIII/Iﬁ B O6H.[eCTBaX, MEPEIKMUBAOIUX CUCTEMHYIO
e opManuio, NOPoXKIaeT HALIMOHAIN3M U SKCTPEMHU3M?

* BepHo 51 yOexneHue HEKOTOPBIX KyJIbTYPOJIOTOB B TOM, YTO PEJIMTHUS SIBISETCS OCHOBAaHHEM JIO0OH
KyJIbTypbI?
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* MOXHO cortacuThcs (He coriacuthes) ¢ MEeHUEM JI. Mamdopa, 4To B COBPEMEHHOM OOIIECTBE TyMa-
HU3M U COLMANbHASI CIPABEIIMBOCTh IPUHECEHBI B KEPTBY TEXHHUUECKOMY MPOTPECCY; MPOTPECC CTA
00XKECTBOM, HayKa U TEXHHUKA — PEJIUTUEH, YUSHBIC — COCIIOBUEM HOBBIX JKPEIIOB.

» Kak BBl OTHOCHUTECH K BRIPAKECHHIO: «XO0YECIIb OBIAICTh MUPOM — IIPUAYMal €My PEIIUTHION?

* COBpeMEHHBI YeTOBEK JOJKEeH OBITh IMMOXOXK Ha YeTOBeKa dMOXH BO3pOXKAeHUs — CIIOKHAS JIMIHOCTH,
TBOpEIl ce0s U KyIbTYPHIL.

* I cunraro (He CYUTAar0), YTO BO3MOXKHO JTOCTH)XKCHIE KOMMYHHU3Ma Ha 3eMIIe.

* «30J10TOE MPaBUIIO HPAaBCTBEHHOCTH» — OT KaHTa 1 10 HammMXx JHEH.

* S pazpensto (He pasgensto) maeHne O. [llnenriepa o TOM, 94TO €cli KyJIbTypa — 3TO «KHBOE TEJO JIy-
[IW», TO LIUBIJIM3AIIS — €€ MyMHUSL.

* Kak s monumaro agopusm A. ToitHOU: «CaMoe O)KUBJICHHOE JBM)KEHUE YacTO HAOIOMACTCS B TYNHUKAX
HUCTOPUM.

* [Ipaser 11 Opima O. Hlnenrnep u H.5. JlarnneBckuii, mpopoda rudens 3amaHoi KyIbTyphI?

* MOXHO JIM 3aMMCTBOBAaTh 4yX0e 0e3 yiepoa COOCTBEHHOMY KYJIbTYPHOMY HACJICIUIO U CTOUT JIM OCTa-
BaThCsl HA MO3ULIUAX TPAJIULIUOHAIN3MA, PUCKYS TEM CAMBIM OKa3aThCSl B U30JISILIUN?

* UemoBEYECKMMH ITOCTYIIKAMU B OOJIBIIEH Mepe IBIXKYT €ro CO3HATEeNbHbIC CTPEMJICHISI, a HE MO/ICO3Ha-
TeJbHBIE BIICUCHHS (MJIM HA000POT).

* B3risa Ha pa3BUTHE PyCCKOro HApOJa ¢ TOUKU 3peHMs Teopuu naccuonaproctu JI.LH. I'ymunesa.

» CoBpeMeHHast KyJIbTypa TepseT (MU YBEITHYUBAET) UTPOBOH 3JIEMEHT B )KU3HH YEIIOBEKA.

* Posib IcMX0aHaIM3a B COBPEMEHHOM KYJIbTYpE.

* Het 1 He MOXeT OBbITh €UHON 00LIEYET0BEYECKON [IMBUIIN3ALINH.

* COBEPILECHHYIO TUIIOJIOTHIO KYJIBTYPBbI CO34aTh HEBO3MOKHO.

* OnpenenstomuM AJi MOBEACHUS YeJI0BEKa SBIAECTCSA TUI €0 MEHTAIbHOCTH.

2. BeICKaXuTe CBOE MHEHHE I10 TTIOBOIY TOTO, HACKOJIBEKO BocTpebosans! unen ®@. Hurme nim K. Mapkca
B COBPEMEHHOM MHUpE.

3. CornacHsl 1 Bel ¢ MHeHHEM 3. Dpeiia 0 Hensix YelIOBeUEeCKUX CTPEMIICHUH, O HEBO3MOXKHOCTHU J10C-
TIKEHUS cYacThs? Hanmummre paccykaeHue Ha TaHHYIO TEMY.

4. Ha30BUTEe HECKOJIBKO TPOM3BEACHUN COBPEMEHHOM JMTEpaTypbl WM KUHO(MUIBMOB, B KOTOPBIX HC-
MOJIb3y€eTCsl ICUXOaHATUuTHUecKas Teopust Opelifa; npoaHalIu3UpyiTe OAHO U3 HUX, C TOUKHU 3PEHUS TE€O-
pUH TICUXOaHATN3a.




Cmpyxm CmpyxkmypHuviti
VDHbI Manupyenvie 91eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol

3HaTh OCHOBHBIEC OIIpENeNCHUs |

TIOHATHS  KOMaHI000pazo-

BaHUsA ® HaseiBaeT uX | Ilepeuenv meopemuueckux 60npocoe 01a no020mMoeKu K 3auemy

cTpyKTypHble  Xapaktepu- | 1. Komanna kak ocoOblil Bua Manoii rpynmnsl. Tumbsl koMaHz.

CTHKH; 2. OCHOBHBIE XapaKTEPUCTHKH KOJJICKTHBA KaK pa3HOBUIHOCTH MaJlOW TPYIIIIbI.

OCHOBBI  B3amMozelicTBus | 3. JIuaepcTBo B KOMaH/E.

JI0Aed B KOJUIEKTHBE, OT- | 4. DTambl KOMaHI000Pa30BaHMUS.

Hocsimpecss K Bompocam | 9. IIpuHIMIBI KOMaHAHOW pabOTHI.

IPYIIOBOM JUHAMUKH, Ko- | 6. Kareropuu komanz B 3aBUCUMOCTH OT 1ie1H (GOPMUPOBAHUSL.

MaHJ000pasoBanuss W ca- | /. IlyTu komannooOpa3oBaHusl.

MOpPa3BUTHS; 8. IlonsTue «ponby». Buabl v GyHKIUHN POIEH, BHIIONHAEMBIX YIaCTHUKAMH KOMaHIbI.

aHammsupyer gocrouncTsa | 9. PoneBas Monens GpyHkIMOHaNbHOM kKoManabl P. benbuna. Ee ucnone3oBaHue B IpakTHKe KOMaH1000-

M HEJOCTaTKH MOJECNCH | pa30BaHHUs.

B3aUMOJICHCTBHUS, umeer | 10. CtuxuitHoe u uejeHanpaBieHHOE GOPMUPOBAHNE KOMaHIBI. Texnonorus

yeTkoe mpejacTaBienne o6 | 11. YnpasineHue B3auMOOTHOLIEHUSIMU B KOMaH/Ie KOMaH1000pa-

0co0eHHOCTSIX nuuHOocTH u | 12. Onpenenenue oOiieHus. OyHKIUN 001IEeHUs. 30BaHUS U Ca-

B3aumogeiicteus moxaeil B | 13. IIpobnemsl, 6apbepsl, OIINOKH B OOIIEHHH. MOPA3BUTHS

KoJlekTHBe, oTHOcammxcd | 14. Orpaxenne npobieMbl OOLICHUS B TEOPETUIECKUX KOHLICIIIHAX. B1.B.07

K Bompocam rpymmoBoii | 15. VicTounMKM pacro3sHaBaHMs COCTOSHHM IapTHEpA.

JMHAMUKA U KoMaH1000pa- | 16. MuTepnperanus HeBepOalbHOTO NOBEICHUS TapTHEPA.

30BaHU, 17. T'engepHbIe 0COOCHHOCTH B JIETIOBOM OOIIIEHUH.

ucnone3yer Haubosee >¢- | 18. MHCTpyMeHTHI ynpaBieHHs KOMaHAHBIMU B3aHMOOTHOIIEHHAMH.

(exTuBHBIE cpencTBa ocy- | 19. Pabora ¢ KoHGIMKTaMU B KOMaHJE.

mectBieHust B3ammoyeiict- | 20. TpymHocTH paGoThl B KOMaHIE.

BHUsA, B T.4. Ha OCHOBE 3THHU- | 21. TpeHuHr KoMaHI000pa30BaHus: ColepKaHue U 0COOCHHOCTH MPOBEACHUSI.

YECKMX, COLMANBHBIX M | 22. BUIBI TpEHUHIOB KOMaHI000pa30BaHUs H 0OCOOEHHOCTH MX MPUMEHEHHS.

KyIbTYpHBIX pasimuuuii u | 23. TUM-OmauHr Kak cnocod GopMUpOBaHHs KOMaH/IbL.

ocobennocrell B3aumozei- | 24. BepeBouHBIl Kypc Kak croco0 GpopMupoBaHUs KOMaH/IBI

CTBUA JIOACH B KOJUIEKTH-
BE, OTHOCSIIUXCA K BOIPO-
caM TpynnoBOM JAMHAMUKHU




Cmpyxm CmpyxkmypHuviti
Hbll anemMenm

P Inanupyemvie

onemMeHm Oyenounvle cpedcmsa obpazosamerns

pe3ynvmamul 00y4eHus. -

Komneme HOU

HYuu npozpammbl
¥ KOMaH1000pa30BaHu
YmeTh BBIZICISITh M BRIOpaTh amek- | 1. IIpormecc menenanpaBieHHOT0 GOpMUPOBAHKSI 0cO00T0 crocoba B3aMMOICHCTBUS JIFONICH B OpraHU-

BaTHBIC CIIOCOOBI B3aUMO-
JEUCTBUA C KOJUIETaMH U
JETbMU B 3aBHCUMOCTH OT
npeacTaBieHus 00 ocobeH-
HOCTAX UX JIMYHOCTH, B T.4.
00 JITHHYECKHX, COLHAIb-
HBIX U KYIbTYPHBIX Pa3iiu-
4UsX;

oO0cykaaTh CrocoObl 3¢-
(heKTUBHOTO pemIeHus pa-
0OTBI B KOJUIGKTHBE C yue-
TOM COHHAJIBHBIX, KYJIb-
TYPHBIX U JIp. Pa3IHUUii;
criocobeH BbIOpaTh ajeK-
BaTHBIC CIOCOOBI B3aUMO-
JCHCTBUSL C KOJJICTAMH B
3aBUCUMOCTH OT O3THHUYE-
CKHX, COLIMAJIIBHBIX U KYJIb-
TYpHBIX pa3inIuidl U opra-
HU30BaTh KOMAaHIHYIO pa-
00Ty B JETCKOM KOJUICKTH-
BE 3aBUCHUMOCTH OT OCO-
OeHHOCTEH ayJIUTOPUH
(BO3pacTHBIE OCOOEHHOCTH,

TCHJEPHbIE pa3In4usi |
npod.);
pacno3HaBath  3pQPEeKTUB-

HOe pemieHre oT Hedhdhek-

30BaHHOM TpyIIIe, MTO3BOJSIONIET0 d3QPEKTUBHO PEaIn30BhIBATh UX SHEPTeTUUCCKUH, HHTEIUICKTYaIbHbIH
Y TBOPYECKHUI MOTCHIIUAT COOOPA3HO CTPATErMYECKUM IIETISIM OpTaHU3allH, Ha3bIBACTCS:

A) KoMaH1000pa30oBaHueE;

b) rpynmoBas criyioueHHOCTb;

B) neHHOCTHO-OpHEHTAIMOHHOE €TUHCTBO.

2. KomannooOpa3oBaHre Kak CIEIUATFHBIA BU JESTELHOCTH 3aPOIIIOCH:

A) B xoHIIe 19 Beka;

bB) Bo BTOpOIi Mos10BHHE 20 Beka;

B) B Hagane 20 Bexa.

3. B HacTosAmmMiA MOMEHT BBIACIISIIOT CIEAYIOIINE HANPABJICHUS B 001aCTH KOMaHI000pa30BaHM:

A) BOIIPOCHI KOMIUIEKTOBAaHHS KOMaHI;

B) dopmupoBaHre KOMaHAHOTO AyXa;

B) nuarHocTtuka 1eneBbIX IPYIIl C TOYKU 3PEHHUS HX COOTBETCTBHS HOHITHIO «KOMaHay;

I') Bce oTBeTHI He BepHBI.

4. CocrosiHue 3G(GEKTHBHOTO TPYIIOBOTO B3aUMOICHCTBHS B Mpoliecce paboThl COTPYAHUKOB OpraHU-
3alMH, YETKO OCO3HAIOIIMX B3aHMMOCBS3M MEXAY LENSIMH, METOAaMU paboThl U MPOLECCOM YCIEUIHOTO
BBITIOJTHEHUS 3aJ]a4, Ha3bIBAeTC:

A) CIUTOYEHHOCTB;

b) rpymnma;

B) komanpa.

5. Bun rpynmel, wieHsl KOTOPOW MOTYT HMOBBICHTH 3()(h)eKTHBHOCTH COBMECTHOM IESTENFHOCTH, HO HE
MIPWIATAOT K 3TOMY HU MaJICUIINX YCHUIUH, HA3bIBAETCS:

A) moreHIMaIbHAS KOMaH/a;

b) nceBnoxomManna;

B) pabouas rpymma.

6. HebGomnpias rpynmna jirofei, crpeMsinxcs K JOCTHKEHUIO OOIIEH ey, IOCTOSIHHO B3aUMOJAEHCT-
BYIOIIIMX ¥ KOOPJUHHUPYIOIIUX CBOM YCHIINS, HA3bIBACTCS:

A) KoMaHaa;




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

TUBHOTO B paMKaX Ipolec-
ca KOMaHI000pa30BHUS;
MOIOUPAET CIIOCOOBI U Me-
TOABI B3aUMOJCHCTBHA C
KOJIJIETAMH B 3aBHCHMOCTH
OT TMpPEICTABICHUS MpE.-
cTaBiacHHe 00 0coOeHHO-
CTAX WX JIMYHOCTH, B T.d.
00 JITHHYECKHX, COLHAIb-
HBIX U KYJBTYPHBIX pa3Jiu-
quiax

B) pabouas rpynma;

B) niceBnoxomanma.

7. UenoBek, KOTOPBIN BEJET IPYrux 3a cOOOH, 3a1aeT HAIIPAaBICHUE U TEMIT IBW)KEHUSI, 3apshKaeT dHep-
rHel, BOOAYIICBISCT, MOKa3bIBaCT MPUMED, MPHUBIEKaeT K cede JoAel, HalleleH Ha mpeoOpa3oBaHUe U
pasBUTHE — 3TO:

A) MeHeKep;

B) aunep;

B) pykoBonuTens.

8. B xonnenmuu P.M. benOnHa BBIAETSIOTCS CIIEAYIONIIE KOMaHIHBIE POJIH:

A) peanu3atop;

b) pykoBonuTens;

B) moTuBaTop;

I') opranmzarop;

J1) Bce OTBETHI BEpHBI.

9. CoBOKYNHOCTh OXKMIAHUH, CYIIECTBYIOLIAst OTHOCUTEIHHO KaKAOT0 WieHa KOMaH/bl, HA3bIBAETCSL:

A) poJb;

B) o0pas3;

B) ctpemnenue.

10. B Mmopenu ynpasineHdeckux poneit bazaposa T.1O., peanu3zanus faHHONM posiu peanoaaraeT onepa-
TUBHOE yTpaBlieHHUE, MOJIepKaHne OM3HEC-TPOIECCOB U OPraHU3aIIMOHHON CTPYKTYPHI B pekuMe PyHK-
[IUOHHPOBAHUS:

A) opraHuzarop;

b) ynpasnenerr;

B) agMmuHucTpaTop;

I') pyxoBoauTemns.

11. Ilo muenunro P.M. BenOuna, mpencTaBuTeNny NaHHOW KOMaHIHOW POJM aMOHMIIMO3HBI, a3apTHBI, 00-
proTcs 3a obexy oot 1ieHo, Oyaopaxar KOMaHJly W JIBUTAIOT €€ K [eNH, IPU 3TOM OTIHYAI0TCS pas-
JIPaKUTENTbHOCTHIO, HETEPIIEHHEM W HE BCEr/la CIIOCOOHBI TOBECTH 10 JIOTHYECKOTO KOHIA CBOIO aKTHB-
HOCTb — 3TO:

A) opraHuzaTopsl;

b) reneparops! uneii;




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

B) MmoTuBaTOpHI;

I') rapMoHH3aTOPHI.

12. K mexanu3Mam, 1o KOTOPbIM WIEHbl KOMaH/ IPUHUMAIOT CBOU POJIH, OTHOCST:

A) posieBoe caMOOIIpe/IeNIEHUE;

b) ponesas nunentudukanmys;

B) co3nanne ponu;

I') mpunsarue ponu;

) Bce 0TBeTHI BEPHBI.

13. ABropoM Moaenu «Koneco koMaHaAbD) ABISAETCS:

A) T.b. bazapos;

B) P.M. benbum;

B) Mapa:kepucon-MakKenH.

14. Ponu «uccnenoBaTenb—poMoyTep» B Moaenu Mapmxepucona-MakKeHHa cOOTBETCTBYET CleyIO-
[N THT 3a1a4:

A) KOHCYJIbTUPOBAHHUE;

b) nHoBaropcTBO;

B) pasButue;

I') opranuzarus;

) crumyaunpoBanue.

15. CrenanucTsl OAHOTO MPOQUIIS, PETYISIPHO BCTPEUAONINECs ISl COBMECTHOTO M3y4YeHHUsT pabounx
BOTIPOCOB:

A) BUpTyaJbHas KOMaHAA;

b) koMaHaa cnenUuaJINCTOB;

B) xomanna nepemes.

16. 3HaHKWe HOPM M IIPaBWJI, IPUHATHIX B KOMaHJIE, O3UTHBHOE WM KAK MUHUMYM HEWTpajIbHOE K HUM
OTHOIIIEHHUE U CJIEI0BAaHNE UM B IIOBCEIHEBHOM JKU3HHU, Ha3bIBACTCS:

A) TI0TBHOCTD;

b) 3akoHOMOCITYyIIIHOCTE;

B) unentnynocTs;

I') mpuBep:KeHHOCTB;

J1) Bce OTBETHI HE BEPHEL.




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie

a1emenm Oyenounvle cpedcmsa obpazosamerns
pe3yabmamol 00yYeHUs o

Komneme HoOU

Hyuu npocpammol
Bnagetrs | npakTHYECKUMH HaBBIKAMU

HCIIONBb30BaHMS JJIEMEHTOB
KOMaH1000pa30BaHus u
CcaMOpa3BUTHA Ha JPYIHUX
JUCLUIUIMHAX, Ha 3aHATHAX
B ayJUTOPHH U HA YIeOHOU
u MPOU3BOJICTBEHHOMN
MIPAKTHUKE;

NPUMEHATh Ha HPAKTHKE
n30paHHbIC CPEJCTBA Opra-
HU3alMd paboOThl KOJUIEK-
THBa, HEKOTOPHIE CIOCOOBI
CaMOperyJisiiuil U TPEHUH-
TOBBIE YIIPOKHEHUS, Ha-
MpaBJICHHBIE HAa BBIPAOOTKY
3¢ (HEeKTUBHOTO BIHSIHHUSA Ha
WHIUBUAYAIBHOE U TIpYII-
MOBOE TIOBEJICHUE CBsI3aH-
HOE C  OCOOCHHOCTSIMH
CPYIIIOBOM JUHAMUKH U
KOMaH000pa30BaHuUs;
COOTHOCHUT JOCTOMHCTBA H
HEIOCTATKH HCIOJIb3yEMBbIX
MOJEJIEH B3aUMOJECUCTBUS
C TOYKH 3pEHHs ydeTra co-
LHAIBHEIX, KoH(eccHo-
HAJIBHBIX, KYJIBTYPHBIX
pa3IM4Mii; MOXET COCTaB-
JIATh COOCTBEHHYIO TIPO-
rpaMMy CaMOPETYJSILIMU U
ITPOBOJIUTH TPCHUHI'OBBIC

IIpakTHueckoe 3ananue:

[IpencraBuTh OAHO MM HECKOJIBKO KOMAHIHBIX JIeN (3aBUCUT OT TPYIOEMKOCTH) JIF00OH HarpaBlIeHHO-
CTH: PO(EeCCHOHATBFHON, YIeOHOH, HAyYHO-MCCIIEA0BATENbCKOM, 00IECTBEHHO-TIONE3HOH, KYIbTYPHOMH,
0JIarOTBOPUTENHHOMN, CIIOPTHBHOM U JP. ITO MOTYT OBITh: KOHKYPCHI, (DJIEIIMOObI, aKIIUH, BBICTYIUICHHS,
COpEBHOBaHHMsI, CyOOOTHHUKH, KOH(DEPEHINH U JIp.

Komangnoe nieso MoeT ObITh IPEACTaBICHO B BUAE (POTO- Ml BUACONIPE3CHTALIHY.

TpeboBanus:

-TIPOJIOJKUTEIBHOCTD He Oosee 10 MUH.;

-y4acTre BCeX WICHOB KOMaH/BI (00s3aTENHHO);

-popma rmogaum — cBoOOTHAS;

-TIOHATHAS ¥ MHTEpecHast (hopMa MpecTaBIeHUs] MaTepraa




Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu

Inanupyemvie
pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

yIpaKHeHUs, HaNpaBJIeH-
HbIE Ha BBIPAOOTKY 3 dhek-
TUBHOTO BIIUSHUS HA WH]U-
BUAYaIbHOE U TPYIIIOBOE
MOBEJICHHUE, CBA3aHHOE C
0COOCHHOCTSIMH TPYIITIOBOI
JUHAMHMKH U KOMaHz000pa-
30BaHHUS

OK-5 - c1ocoOHOCTBIO K CAaMOOpraHU3aluy U caMo00pa30BaHUIO

3HaTh

OCHOBHBIE METOJIBI HICCIIe-
JIOBaHUH, UCIIOJIb3YEMBIX B
poliecce caMooopaszoBa-
HUS ¥ CAMOPa3BUTHUS;
ONpeAEIICHUS TTIOHATUI
«OKU3HEHHBIN TYTh», «OKU3-
HEHHas MO3UIU, «KU3-
HEHHAas MTePCIIEKTUBAY;
OCHOBHBIC TIpaBUJIA Opra-
HU3aIlUU MPOIIECCOB CaMo-
OpraHu3aluy ¥ caMoobpa-
30BaHUS;

OCHOBHBIEC METOJIBI UCCIIE-
JIOBaHUH, UCTIOJIb3YEMBIX B
Mpoleccax caMOOpraHu3a-
A ¥ CaMOOOpa30BaHUSI.

Teopernyeckne BONPOCHL:
— IlonsTHE )XKM3HEHHOTO Iy TH.
— Tlongarue >KU3HEHHOHN ITO3UIIUU.
— TloHATHE KU3HEHHOH NIEPCIIEKTUBBI.
— TloHsATHE )KU3HEHHOTO CIIEHAPUSL.
— JIM4HOCTB KaK CYyOBEKT KU3HEHHOI'O Ty TH.
— JIMYHOCTHBIA POCT U €r0 NaTOr€HHbIE MEXAHU3MBI.
— IlpusHaky 0CTaHOBKH JMYHOCTHOT'O POCTA.
— TloHATHE MHAUMBUYAIBHOTO KOYUYHHIA U YCIOBHSI €10 YCIEIIHOCTH.

YMeTh

o0CykaaTh CrocoObl 3¢-
(EKTUBHOTO peUIeHUs! Mpo-
07eM, CBSI3aHHBIX C Camo-
opraHuzanuei u camooopa-
30BaHUEM;

[IpakTuueckoe 3aganue:

1. ’)KuzHeHHbIH MyTh — 3TO ...

a) cyOBeKTHBHAs CTOPOHA PEATbHOM KU3HU;

0) IPOTUBOPEUMBHIN MPOIIECC, MPEATIONATAOIINN TOTPEOHOCTh K aKTUBHOCTH, CaMOPEaTH3aITiN
COOCTBEHHBIX YCTPEMIICHUI];

TexHonorus
KOMaH1000pa-
30BaHUS U Ca-
MOPa3BUTHUSA
b1.6.07




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

pacmo3HaBath  3PPEKTHUB-
Hoe perieHue oT Hedhdek-
TUBHOTO;

MPpUMCHATH IMOJTY4YCHHBIC
3HaHUSA B TPO(HECCHOHATH-
HOH  NeATCIBbHOCTH, MHC-
I10JIb30BaTh X HA MCXKIUC-
LUITUHAPHOM YPOBHE;
MproOpeTaTh 3HAHUSA B 00-
JAaCTH CaMOOPTaHU3aluu U
caM000pa30BaHMIO;
IUTaHUPOBAThH LIEJIN U yCTa-
HaBJIUBAaTh IPUOPHUTETHI
npu  BbIOOpe  crmocoOoB
NPUHATHS PELICHUH C yue-
TOM  YCIIOBHH, CpEACTB,
JIMYHOCTHBIX BO3MOXKHO-
CTEl U BpPEMEHHOH IIep-
CIIEKTHBBI JOCTHKECHUS;
OCYIIIECTBIICHUSI  JICSATEIb-
HOCTH;

(hopMHpOBaTL PHOPHUTET-
HBIE LU JeSTEeIbHOCTH,
JlaBasi MMOJHYIO apryMeHTa-
LUIO IPUHUMAaEeMbIM pellie-
HUSIM TIpH BBIOOpE CIOCO-
60B BBIIIOJIHECHUA O€ATCIIb-
HOCTH;

CTaBUTh L€ M OIpere-
JIATH POJIM B KOMaHJEC,
CTPOUTh

B) MHANBUAYAJIbHAS HCTOPHS JAYHOCTH, €€ COJePKaHNe 1 MHPOBO33PeHYeCKas CyTh;
T') BBIOOp TIpopeccry U KOHKPETHBIX KU3HEHHBIX TIJIAHOB.

2. ’KuzHeHHBIE OTHOIIEHUS, CIOCO0 WX pealln3alyi, OTBEYAoNil (MM HE OTBEYAIOIIUI) TO-
TpeOHOCTAM, IEHHOCTSIM JIMYHOCTH — 3TO ...

a) BHYTPEHHS J)KHU3Hb;

0) OuorpaduyecKuii MIaH eIMHCTBA BHYTPCHHEH M BHEITHEH KU3HU;

B) )KH3HENIEATEIILHOCTD YEJIOBEKA;

I) J)KU3HEHHAS TO3UIHSL.

3. TexHonorusi, NMO3BOJISIOMIAS TOCTUTATh MAKCUMAJIbHBIX PE3YJIbTATOB C MUHUMAaIbHO BO3MOXK-
HBIMH YCUJIMSIMH — 3TO ...

a) IMYHOCTHBIN POCT;

0) KOYUYMHT;

B) BEJIHEC;

I') yCTPEMJIEHHOCTb B Oynyliee




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
pe3yabmamol 00yYeHUs o
Komneme HoOU
Hyuu npocpammol

KOMMYHHUKATHBHBIC
TIPOTIECCHI

Bramers | mpakTHYECKUMH HAaBBIKAMH

WCTIONB30BaHMS AJIEMEHTOB
caMOOpraHu3alud U camo-
o0pa3oBaHHs Ha JPYTHX
JUCHUIITIMHAX, Ha 3aHATHAX
B ay/IMTOPHU U HA Y4COHOM
u MIPOU3BOICTBEHHOM
MPaKTHKE;

crnoco0aMy  JeMOHCTPALlUH
YMCHUA AHAJIU3UPOBATH
CUTyallMl0 W TPUHUMATh
pelIeHHS;

METOJIaMH  CaMOOpraHu3a-
IIUM ¥ CaMOOOPa30BaHMUS;
cocobaMy  OLIEHWBaHMS
3HAYUMOCTU W IIPaKTUYC-
CKOM TIPHTOJHOCTH TOJY-
YEHHBIX PE3YJIbTATOB;
BO3MOXKHOCTBIO ~ MEXKJHC-
MUITJTIMHApHOT O IIPpUMCHEC-
HUS TIOJTyYSHHBIX 3HAHUIA;
TEXHOJIOTUSIMHU opraHusa-
A TIpolecca camoobpa-
30BaHUS; MPUEMaMH Lelie-
MoJIaraHusi BO BPEMEHHOU
MEPCIEeKTHBE, CI0CO0aMu
TUIAHUPOBAHUS, OpraHu3a-
LUK, CAMOKOHTPOJIS M ca-
MOOIIEHKH JEATEIbHOCTH;

IIpakTrueckue 3ananus:

— IIpencraButh cOOCTBEeHHOE TOPT(OIHO, KOTOPOE OTpaxkao Obl BUAeHHe BamMu coOCTBEHHOTO pa3Bu-
THS B Oyaymieit mpodeccHoHATFHON e TeNFHOCTH, HAYIHO-HCCIIeI0BaTENLCKOM paboTe, OOIIEeCTBEHHOH,
KYJIBTYPHO-TBOPYECKOW, CIOPTHBHOMN | Ap. cepax (MOKHO BEIOpaTh Juist ceds mpuoputet). B moptdo-
JIMO MOTYT OBITh BKIIFOUEHBI CIIEAYIOIIUE MaTepPHaJbl: TPAMOTHI, CEPTHU(PHUKATHI, TUTIIOMBI, TTyOJIHKAIIHH,
pestoMe, CBHJIETENbCTBA, OJIarogapcTBEHHBIE TMChMa, PEKOMEH/IAINH U JIp.

— IloaroToBUTH U BBICTYNIUTH C MPE3EHTALUEH COOCTBEHHON KOMaHIBI.

ConepxaHye npe3eHTaln: Ha3BaHue, JeBU3 (MUCCHUS), JIOTOTHUII, aTpUOyThl KOMaH[a.

TpeboBanus K pe3eHTAINH:

-TIPOJIOJDKUTENBHOCTD He Ooitee 7-10 MUH.;

-y4acTre BCeX WICHOB KOMaH/BI (00s3aTENHHO);

-popma npencTaBneHus — ycTHasi;

-MO>KHO MCTIOJIb30BaTh Pa3IMuHbIE BCIIOMOTaTeNbHBIE CPECTBA (MYy3bIKa, TIAKAT U JIp.);




Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu

Inanupyemvie
pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

JEMOHCTPUPYET 3HAHHE
colepkaHusi W OCOOCHHO-
CTel MPOLECCOB camMoopra-
HU3AIlMd ¥ caMooOpa3oBa-
HUS, HO JIaeT HEMOIHOe
000CHOBaHUE COOTBETCTBUS
BBIODaHHBIX ~ TEXHOJIOTHIA
peanuzanuu MIPOIIECCOB
1essiM mpodeccnoHaIbLHOTO
pocra;

CUCTEMOM 3HAHMK O Co-
JIEepXKaHUH, OCOOEHHOCTSIX
MPOIIECCOB CaMOOPTaHM3a-
MU U camMoo0Opa3oBaHMUs,
apryMEeHTUPOBAaHHO 000c-
HOBBIBaTh TPUHATHIE pe-
IIEHUS] TIPH BBIOOpE TEXHO-
JOTMM HMX peanusanuu ¢
y4eToM 1eneil mpodeccuo-
HaJIBbHOI'O W JIMYHOCTHOI'O
pa3BUTH

3HaTh

crocoObl  cOopa HaAy4HO-
TEXHUYECKOW HH(OpMannu
[0 TEMAaTUKE HKCKYpCHUIl
JUIsl COCTABJICHUS OTYETA I10
MIPaKTHKE

OO01IyI0 XapakTEPUCTHKY METAJUTYPTUUECKOTO MIPEATPHUATHS TTOTHOTO ITUKIIA ¥ MPEATIPUITHA METU3HOU
OoTpaciu

YMeTh

cobupaTtb Hay4HO-
TeXHUUYECKyI0  HH(popMa-
IO TI0 TEMaTHKE DKCKYp-
CHH JJIs1 COCTaBJIEHHUS OT-
4eTa 110 MPaKTHKE

CoCTaBiATh M IUCATh OTYET 110 yqe6H0171 - O3HAKOMMTEIbHOM IMPAKTHUKCE.
CoaepmaHHe OTUCTa ONPCACIIACTCA NHAUBUAYAJIbHBIM 3aJIaHUCM, BbIIAHHBIM PYKOBOJUTCIICM IIPAKTUKU.

VuebHas - 03-
HAKOMUTCIIb-
Hast IPaKTHKa
B2.B.01(Y)




CJIOKHBIX TEXHOJIOTHM, Op-

Cmpyxm CmpyxkmypHuviti
VpHblil I anemMeHm
nanupyemvie
neMeHm Py Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
Bnagetrs | MeTomamu cOopa Hay4HO-
TEXHUYECKON MH(pOpManuH .
(opman ., | [ToaroToBKa K TEOPETUUESCKUM 3aHATHSIM MO OOIIEH XapaKTePUCTUKN METAILTYPTrHYECKOTO MPEeIIpPUsITHS
M0 TEeMaTHUKE DSKCKYypCHUid . .
MOJIHOTO LIMKJIA U MPEIIPUSTUH METU3HON OTpacin
JUISL COCTAaBIICHHSI OTYETA T10
MIPAKTUKE
3Hath crocoObl  cOopa HaAy4HO- YyeOHnas -
TeXHUUYECKON WH(pOpMaIUH IPAKTHKa I10
mo TemaTtuke dSKckypeuii | [IpaBuna 06paboTku v cucTeMaTr3any (pakTHIecKOro U TUTEpaTypHOro MaTepuana T1OTyYCHHUIO
IUISL COCTABJICHHS OTYETA I10 NePBUYHBIX
MIPAKTUKE
% p6 npogeccuo-
METh cobupartb Hay4HO- .
P q)yq CocCTaBisATh ¥ TUCATH OTYET 10 y4eOHO! - MPAKTHKE IO MOIYYCHHUIO IEPBUYHBIX IPOPECCHOHATBHBIX HAJIBHBIX yMe-
TEXHUYECKYI0  HH(pOpMa- . . . .
y P YMEHUI U HaBBIKOB, B TOM YHCJI€ IEPBUYHBIX YMEHUH U HABBIKOB HAYYHO-UCCIICAOBATEIbCKOM NeITENb- | HUM U HABBI-
LU0 110 TEeMAaTHKE 3KCKYp-
CHH JJIs1 COCTaBJIEHHUS OT- HOCTH: KOB, B TOM
[ToaroTOBUTH OTYET CAMOCTOSATEILHO TIOJ] PYKOBOJICTBOM IPEIOaBATENS. quCIIe IepBUY-
4eTa 10 MPAKTHKE
Brnanmers | MeTomamu cbOopa Hay4HO- HBIX yMCHIH 1
TEXHUYECKOW HH(OpPMALUK HaBBbIKOB Ha-
[0 TEMaTHKe OSKCKYPCHH | [Ipmemamu 006pabOTKU M CHCTEMATU3alKK (paKTHYECKOTO M JIUTEPATYpPHOro MaTepuaa. YHHO-
JUIs COCTaBJICHH: OTYETA 110 | PaGoTaTh ¢ HOPMATUBHBIM MaTePHAIIOM U JINTEPATYPHBIMUA UCTOYHUKAMH, a TAK)KE cCUcTeMaTu3upoBaTh u | UICCJICI0BA-
NPaKTHKE aHAM3UPOBATH (DAaKTUYECKHUI MaTepral U CAMOCTOSITEIbHO TBOPUYECKH €r0 OCMBICITHBATH TEIBCKOM Jiesi-
TEJIBHOCTH
Bb2.B.02(VY)
3HaTh — COICpKaHMEC IIPOLECCA | [[epeyeHb TEOPETUUECKUX BOIIPOCOB K 3a4ETY:
(hopmupoBaH¥s Henen 1. ®opmupoBaHue U pa3BUTHE KOMAH/bI. TexHOTOrHYe-
JUYHOCTHOTO U Tpodec- 2. KomangHblii muaep, THITBI KOMaHIHOTO JIMIEPCTBRA. cKoe Tpes
CHOHATLHOTO PasBUTHA, 3. busHec-uzes, OCHOBHBIE METO/IBI €€ TeHEPUPOBAHHSI.
CIOCOOBI €ro pealu3aluu HNpUHUMATEIb-
4. Bu3HEC MOJIETIb, DIIEMEHTHI OM3HEC-MOICIH.
MIPU peleHnH 3a/1a4 B che- . CTBO
5. TlonsTue u o0mas cTpykTypa 3P QeKTHBHBIX MPEe3eHTALH.
pe KOMMEpIHainu3anun . (I)TI[ B.03
6. Buapl npe3eHTanunii ¥ NX XapaKTEPUCTHKA. -
7.

raHu3anum T1ponecca TeX-

[Tousarue 1 0COOEHHOCTH TUTY-CECCUU.




Cmpyxm CmpyxkmypHuviti
VpHbILL [Thanupyemsie 91eMeHm
onemMeHm Oyenounvle cpedcmsa obpazosamerns
pe3ynvmamul 00y4eHus. 9
Komneme HOU
HYyuu npOSPAMMbL

HOJIOTUYECKOTO  MPEAIPH-

HUMATENIbCTBA U yIpaBJie-

HUS WHHOBAIIMOHHBIMU

MPOCKTAMU;

— ¢GOpMBI U BO3MOXKHBIC

OTPaHUYCHHS CaMOOPTaHH-

3alluK, CaMo00Opa30BaHUs U

CaMOIIPe3eHTAIINH,
Ymethb — (opmymuposaTs u pea- | [IpuMepHbIe IPaKTUYECKKE 3a1aHUs UIS 3a4€Ta:

JIN30BBIBATh LENH JIMYHO-
CTHOTO, Tpo(heccrnoHaIbHO-
IO Pa3BUTHA NPH PELICHUH
3ama4 B cepe KoMMepIra-
JU3alMN  CIOXKHBIX TEXHO-
JIOTHH, OpraHu3alud Ipo-
mecca  TEXHOJOTMYECKOIO
NpeaNpUHAMATENbCTBA U
yIpaBJieHUs] MHHOBALMOH-
HBIMHU [IPOEKTaMH C yYETOM
WHIMBUAYaIBHO-
JUYHOCTHBIX ~ OCOOEHHO-
CTeH, BO3MOKHOCTEH M OT-
paHMYECHUI caMOOpraHu3a-
UM, caMooOpa3oBaHUs H
CaMONpe3eHTALHH,

1. Komanaa u3 ceMu 4enoBEK TPYIUJIach HaJ BBIIOJHEHUEM OAHOIO 3akasa. [Ipu 3ToM KakIblil 3aTpaTui
40 yenoBeko-yacoB. 3aka3 npuHec kommanuu 2000 mitH. py0. Onpenenure Mpou3BOIUTEIIBHOCT TPYIa
Ka)KI0T0 COTpYAHMKA B pacueTe Ha 4eJI0BEeKO-4ac.

2. Mponymaiite «mpe3enranuto uaeu (ldea Pitch)» ans komnannu X, koTopas pa3paboTaina TeXHOIOTHIO
yIpaBlieHUs CKyTEPOM 0e3 y4acTHs 4eJIOBeKa.

3. YKaxuTe, Kakue W3 TPEICTABICHHBIX HIKe claiiioB PPT-npeseHTanmy npenprHHIMATEIhCKOTO TIPOEKTa
HapYIIAOT MPaBUJIa MUTY-CECCHUU. APIYMEHTHPYITE OTBET.

OBopyoBakie 1A MPOH3IBOACTEA
LUE!




Cmpyxm CmpyxkmypHuviti
HbllL a/leMeHm
P Inanupyemvie
oNieMenm Oyenounvle cpedcmsa obpazosamerns
pe3yabmamol 00yYeHUs .
Komneme HOl
Hyuu npocpammol
OGopynosanre: noucuce MO E! *.5554
e
- CTaoK ANA MHOTOKOHTAKTHOR CBAPO4HONO W OAHOrO PEAYWIErD
- PRy CTaNK CTaHKA HE A0NKHA ObiTs MeHslwe
Al-)é
I v \ 3 /‘nl Ny
VHBEC UM OKyNaemoc 1o,
oo oTE ot 81 o o
=
NJNAH MAPKETUHTIA.
Uenu Crpaterun Cpoxu OrsercrsenHbie
i [t et
Wisyuenne w fiposenenie Pa3 & ron Hagmrbie
PO TSIl onpoca Hacenenus PaBOTHMKM
AHANKI HYXA W {paamuuix
noTpebuacren KaTeropui)
norpeburenen
[T IO loosenenve akuvii  Pal s Mecay Tenepansbii
o6vemos W BBE/IEHNE CKMAIOK AupekTop
| TOBAPOB M yCayr
Brnagers | — npuemamu u TexHoIO0-

TUSIMH IIOCTAHOBKH IIeJIeH
JINYHOCTHOTO, TPOdeccHo-
HaJIBHOTO Pa3BUTUS M HX
peanu3anuy, KpUTUYECKOU
OIIEHKH PEe3yJIbTaTOB CaMo-
OpraHM3alid, camoo0pas3o-
BaHUS W CaMOIIPE3eHTAINN
MIpH pelieHuy 3a1a49 B cde-
pe KOMMEpIIUATH3aIHN
CJIOKHBIX TEXHOJIOTHA, Op-
raHu3aliyl TIpoIecca TeX-
HOJIOTUYECKOTO  TMPEAIIPH-
HUMATENbCTBA W yIIpaBJie-
HUS WHHOBAIIMOHHBIMU
MIPOSKTAMU.

Kowmmnexcuoe 3aJaHuC 110 pa3pa60TKe NpEANIPUHUMATEIILCKOTO IMTPOCKTA U €ro NMPE3CHTAIIUN:

Paspa6otaiite u copmupyiite PPT-nipe3enTarmio Barrero CkBo3HOIro MpoeKTa o CIICAYIOITAM ITYHKTaM:
- «KOMaH/Ia MPOeKTa» (HEOOXOIMMBIC POJTH, 000CHOBAHHE MX PACIPEICIICHHS MEX]TY YUaCTHUKAMH KOMAaH/IbI);
- «Om3Hec-uzes, Ou3Hec-MoIelb, OU3HeC-TUIany (LeNIeBOM MOTPEeOUTEIh, IIEHHOCTHOE TPEJIOKEHHE, TIePUOJ

pean3aIyy MpoeKTa).




Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu

Inanupyemvie
pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

OK-6 - crmocOOHOCTEIO HCIOJIB30BATh O6H_Iel'[paBOBBIe 3HAHUWA B PA3JIMYHbIX C(l)ean JACATCIIBHOCTHU

3HaThH

OCHOBHBIE MPABOBBIE MOHS-
THS,
OCHOBHBIE UCTOYHHUKH Ipa-
Ba;

MPUHLIMIIBI NPUMEHEHUS
IOPUANYECKON OTBETCTBEH-

HOCTH

RPN~ wWDE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Ilepeuens 6onpocoe 014 nOO20MOGKU K 3auemy:

[Tonsarue, npu3Haku rocygapcTBa

®dopma mpaBIeHUS: TTIOHATHE, BHJIBI

®dopma rocyJapCTBEHHOI'O YCTPOMCTBA: TIOHITHE, BHIIBI

[NocynapcTBeHHBIN pEeKUM: TTOHITHE, BUIIBL.

Koucrutynus Poccuiickoilt denepanuiyi — 0OCHOBHOHM 3aKOH IOCYAapCTBa.

®opwma npaBnenus Poccuiickoit @enepanyu.

Cucrema OpraHoB rocyAapcTBeHHOH Binactu B Pocculickoii @eaepanuu.

IIpe3unent Poccuiickoit denepanumn.

®denepanbaoe Cobpanue Poccuiickoii denepanuu.

[IpaButenscTBO Poccuiickoit deaepanuu.

Cucrema cyznoB B Poccuiickoit deneparui.

OcobennoctH (eaeparuBHOro yctpoiictsa Poccun.

ITonsiTHE M CYHIHOCTH IIpaBa.

Hcrounuku npasa.

Cucrema 3akoHonarenscTBa Poccuiickoit deneparuu. HopMaTUBHO-TIPAaBOBBIE AKThI, UX BUABL.
OTpacan poccUCKOTo Mpasa.

[IpaBoHapy1IeHNE: IOHATHE, TPU3HAKH, BUJIBL.

IOpunnyeckas OTBETCTBEHHOCTb, TOHSITUE U BUJIBL.

[IpeameT u MeTOA rPa’kJAHCKOIO IpaBa.

CyOBeKTHI 1 00BEKTHI TPaXKIAHCKOTO MpaBa.

[IpaBocmocoOHOCTH 1 A€eCTOCOOHOCTH (PU3MUECKUX JTHII.

IOpuanueckue muna: moHATHE, BUABI, 0COOEHHOCTH CO3J[aHMSI U IPEKPAIICHUS eI TEITHbHOCTH.
I'pak1aHCKO-TTPABOBBIC CICIIKK, X BUIbI, ()OPMBI U YCIIOBHUS ACHCTBUTEIILHOCTH.
[NonsiTue mpaBa coOCTBEHHOCTH. BenHble nmpasa Jinia, He SBISIFOIIET0Cs COOCTBEHHUKOM.
OcHoBaHUs TPUOOPETEHHS TTPaBa COOCTBEHHOCTH.

OcHOBaHUs MTPEKPaIICHHsI TpaBa COOCTBEHHOCTH.

IIpaBoBeneHue
b1.5.05




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

Bup! rpax1aHCKO-TIPAaBOBBIX IOTOBOPOB U CIIOCOOBI 00eCeUeHHsT X UCIIOTHEHUSI.
HacnenoBanue 1o 3akoHy U 110 3aBELIAHUIO.

3aknroueHue Opaka.

[Ipexpamenne O6paka. [Ipu3Hanue Opaka HeEHCTBUTEIHHBIM.

Nmy1iecTBeHHBIE TpaBa Cynpyros.

[IpaBa 1 00513aHHOCTH POAUTENEH U IETEH.

AnMMeHTHBIE 003aTeNhCTBa (CYOBEKTHI, YCIOBHUS U MOPSIOK BBHITLIATHI).

JInmenue POOUTCIIBCKUX IIpaB.

[IpeameT TpynoBOro mpasa.

TpynoBOii 1OTOBOP: YCIOBHSL, CTOPOHBI, IOPSIIOK 3aKIF0YCHUS.

[Nopsinok mpuema Ha padoTy. McpITaTenbHBINA CPOK.

ITonsiTHe ¥ BUABI paboOYEro BpeMeH!

Bpewms otapixa

TpynoBas AMCLUIIIMHA U OTBETCTBEHHOCTD 32 €€ HapyILlCHHE.

MaTepI/IEUIBHaSI OTBE€TCTBCHHOCTbH pa6OTHI/IKaZ MOHATHE, OCHOBAHUA U MOPAAOK IPUMCHCHHA.
MarepuanbHasi OTBETCTBEHHOCTh pab0TOAATENS: IIOHATHE, OCHOBAHUS U TIOPAJOK NPUMEHEHHS.
IIpekpatienne Tpya0BOro JOrOBOPA.

[IpenMer u MeTOT aIMUHUCTPATUBHOIO MPaBa.

CyOBeKTbl aIMUHUCTPATUBHOIO TIpaBa.

I'ocynapctBeHHas ciryxoa.

AJIMMHUCTpaTUBHBIC NPABOHAPYLICHNUS U aIMHUHHUCTPATHBHAS OTBETCTBEHHOCTh. COCTaB aJIMUHHCT-

PATUBHOTIO MMPOCTYIIKA.

48.
49.
50.
51.
52.
53.
54.

AJIMUHHUCTpaTHBHBIE B3bICKaHNA. HamoxeHne afMUHICTPATUBHOTO B3bICKAHMSL.
Omnpenenenre rocyapCTBEHHON TalHBI.

[IpenMeTt u METOJT YTOJIOBHOTO MpaBa.

ITonsTue npecrymienus. Kateropuu npecTyrieHui.

CocTaB npecTyIuIeHus.

Yrosi0BHasE OTBETCTBEHHOCTH 3@ COBEPUIEHUE MPECTYIUICHUI.

IIpenMeT 1 MeTo 3KOJIOTMUYECKOro Npasa.




Cmpyxm CmpyxkmypHuviti
Hbll anemMenm
P Inanupyemvie
onemMeHm Oyenounvle cpedcmsa obpazosamerns
pe3ynvmamul 00y4eHus. 9
Komneme HOU
HYyuu npOSPAMMbL

55. MCTOYHMKH HKOJOTHYECKOro Mpasa.
56. TlpaBo 00LIEro M CHEMAILHOIO IPUPOIONOIL30BAHUS.

YmMethb OPHEHTHUPOBATHCS B CHCTE- IIpuMepHbIe TECTHI:

Me 3aKOHOJIaTeIbCTBA;
OTIPEIENIATh COOTHOIICHUE
IOPUIIUYECKOTO  COZIepIKa-
HHUS HOPM C peajlbHBIMU
COOBITHSAMH OOIIIECTBEHHOM
KHU3HH;

pa3pabarhiBaTh JTOKYMEHTHI
MIPaBOBOI'0 XapakTepa;
MproOpeTaTh 3HAHUSA B 00-
JIACTH TIpaBa,

KOPPEKTHO BBIpaXaTh U
apryMEHTHPOBAaHHO 000C-
HOBBIBATh CBOIO FOpHIUYC-
CKYIO TTO3HIINIO

1. Opransl 3aKoHOAATENBHOM BIacTH B POCCHU MOPA3ACIAIOTCS HA JIBE KATErOPHU

— ¢enepanbHble U PETHOHATILHBIE

— (henepanbHBIC U MYHHLIUTIATILHEIE

— o0miye u crienyaibHbIe

— MOJTHOMOYHBIEC U PETHOHAIBHBIC

2. EnMHCTBEHHBIM KPUTEPHEM OTTPAHUYEHHS aIMHHHCTPATUBHOTO [IPABOHAPYLICHHUSI OT TPECTYILICHUS
SBIISIETCS

— CTEMNeHb OOIIECTBEHHOW ONaCHOCTU

— (popma BUHBEI

— 00BEKT MOCATATENLCTBA

— 00BEKTHBHAS CTOPOHA aJMUHUCTPATUBHOI'O IIPAaBOHAPYILICHUS

3. He sBisieTcst OCHOBaHHEM ISl OTKa3a rPaXKJaHUHY B JOIYCKE K TOCYAapCTBEHHON TallHe

— ero BpeMeHHask HETPYAOCIIOCOOHOCTD

— IPU3HAHHE CYJOM Ipa)IaHUHA HEJEeeCOCOOHBIM

— IPU3HAHHUE €r0 0CO00 OMACHBIM PELMINBHCTOM

— HAJIMYKE Y TpaXxIaHUHA CYIUMOCTH

4. 3a HapylIeHHe NUCIUIUIAHBI TPYa K PAOOTHUKY MOXKET ObITh MPUMEHEH (-0)

— BBITOBOP

— JIMIICHUE CBOOOIBI

— mrpad

— IpeaynpexIcHue

IIpumepHBbIe IPaKTHYECKHE 3aTaHUSI

Ucnons3ys crarbu Konctutynum Poccuiickoit denepaunu, cocuuTaiTe KOIMYECTBO CyOBEKTOB
Poccuiickoit @eneparuu: peciydmuk, Kpaés, obiiacTeil, aBTOHOMHBIX OKPYTOB, aBTOHOMHEIX OOJacTei,
ropojioB QeiepalIbHOTO 3HAUCHHSI.

VYkaxure, kKakue HOBble cyOBbeKkThl Poccuiickoii denepanny MosBUIUCH 32 TIOCIECAHEE BPEMSL.

ApryMeHTHpYITe CBOIi OTBeT €0 cchlIKOi Ha cTaTbil KoncTurynmnu P@.




(dbenepanpHOTO 3aKOoHa 00
WHHOBAIIMOHHOW JIE€SITEIb-

. OCHOBHBIE 1I€JIM U IPUHLIMIIBI TOCYIaPCTBEHHON HAYYHO-TEXHUYECKOU MOJIUTHUKH.
. DopMbI TOCYapCTBEHHOW MOJAEPKKA MHHOBAIIMOHHOM €S TEILHOCTH.

Cmpyxm CmpyxkmypHuviti
VpHbLU Manupyenvie anemMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3ynvmamul 00y4eHus. -
Komneme HOU
HYuu npozpammbl
Bnagers | mpakTHUYECKUMH HaBBIKAMHU
aHaM3a ®  pa3pemeHus
IOpUANYECKUX CUTYaLlUH;
MPaKTUYECKUMHU HaBBIKAMU
COBEPIICHUS FOPUINICCKUX
NEeHCTBHIA B COOTBETCTBHH C IIpumepHbIe NpaKTHYECKHE 3aJaHUS:
3aKOHOM,; CocTaBbTe TEKCT 3aBEIIaHNs, BKIFOYHB CIETYIOIINE YCIOBUS:
HaBBIKAMHU COCTaBJICHHS - HECKOJIBKO HacJIeIHUKOB
MIPETEeH3HIA, 3asiBIICHUM, - 0/IHOTO HACJIEJHHKA 0 3aKOHY JIMIIUTh HacleCTBa
Kanod 1o (akTy HEUCIOJ- - OTIPEJICIIUTh 3aBEIIATEIIFHOEC BO3JIOKEHHUE
HEHUS WK HeHaJJIeXKalllero - ONPEJEIINTh 3aBEIIATENbHBIN 0TKa3
WCTIONTHEHUSI TIPaB;
croco0aMu COBEPIIIEHCTBO-
BaHUS MPABOBBIX 3HAHUHN U
YMEHHHA TYyTEM HCIOIb30-
BaHUS BO3MOXXHOCTEH WH-
(hOpMaITMOHHOM CpeJIb
3HaTh OCHOBHbIE TOHATHA U OII-
peneneHust  QeneparbHOrO
3akoHa «O Hayke W ToCy- | Teopemuyeckue onpocul.
JApCTBEHHOU HayyHo- | 1. [ToHATHE U TpaBOBOE CofiepKaHKUE PE3YyIbTATOB HAYYHOM U HAYYHO-TEXHUYECKOH NEATEIbHOCTH.
TEXHUYECKOW TOJHUTUKEY. | 2. BUIIBI OXpaHHBIX JOKYMEHTOB HHTEIUIEKTYaIbHON COOCTBEHHOCTH.
Buabl oxpaHHBIX TOKyMeEH- | 3. BUbl HAyYHO-TEXHUYECKUX YCIIYT. [Mponsmwxenue
TOB WHTEJUIEKTyansHOH | 4. 300peTaTtenbeTBo. M300peTenue. HAY4YHOH Tpo-
cobctBerHoctr. OcHoBHEBIE | 5. M300peTarenscTo. [lone3nas Moaens. IYKIAU
MOHATHA M omnpeneneHus | 6. 'ocynapcTBeHHas perucTpanys HayqHbIX pe3yIbTaToB. B1.B.06
7
8
9

HOCTH U O TOCYIapCTBEH-
HOH WHHOBAIlMOHHOM IIO-
mutuke. OCHOBHBIE IIArd U

. HeTpa,Z[I/II_II/IOHHBIe MCPBI FOC}’I{&pCTBeHHOﬁ MMOAACPIKKH.




Cmpyxm CmpyxkmypHuviti
VDHbI Manupyenvie 91eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
MpaBujia TOCYJapCTBEHHOU
CHCTEMBl PEerucTpanuu pe-
3yNbTaTOB HAy4YHOH jesd-
TEJIHHOCTH.
Ymethb CocraBnare makeT JOKY- | [Ipaxkmuueckue 3adanus:
MEHTOB 111 peructpauud | [IoaroToBka goKIaqoB-NPe3eHTALNN Ha IPEUIOKEHHbIE WIIM CAMOCTOSITEIIbHBIC TEMAaTHKH:
nporpamMmmel 9BM. Coctas- | 1) IIpumep cocTaBieHus nakera JOKYMEHTOB JJIs perucTpanuy nmporpammsl OBM.
JNATh TMakeT JoKyMeHTOB | 2) [IpumMep cocTaBiieHUs MakeTa JOKyMEHTOB JJIsl pETUCTPALUN U300pETEHHS.
i peructpauu u3odpe- | 3) [Ipumep coctaBneHus nakeTa JOKYMEHTOB [UIS PETHCTPALIMM OJIE3HOIM MOIeu.
TEHUsI WIH H0JIe3H0H Moze- | 4) Opranuszauns 1 IVIAaHUPOBAaHUE MTPOABKEHUS TOBapa U IyTH €r0 COBEPIICHCTBOBAHUS.
u 5) ®opMEbI TOCYTAPCTBEHHOM MOAAECPKKA HHHOBAITMOHHON JesTENBHOCTH B Poccum.
6) Hayuyno-rexnuueckas noautuka Poccuu.
7) Iopsaok 1 0OCOOEHHOCTH BBIIIOJHEHUSI HAYYHO-HCCIIEI0BATENBCKUX PadOT MO0 TOCYAapCTBEHHBIM KOH-
TpaKTaM.
Brnagers |3HaHusMH O  Hay4HO-
TEXHUYECKOMN IIOJIUTUKE
Teopueckue 3adanusi.
Poccun. Cnocobamu aHa- . .
9 1. AHanuTugeckuii 0030p HaydIHO-TEXHHUYECKOH momTHKH Poccuun
Ju3a TATeHTHOW JOKyMeH- .
2. OdopmiieHne METOANKH aHaJIM3a MATeHTHON JOKYMEHTAIMY 1 [IPOBEICHHsI TATEHTHOTO ITOKCKA.
TaliM W TPOBEACHUS Ta-
TEHTHOT'O MTONCKA.
3HaTh o0IIenpaBoBble 3HAHUS B IIpownsBoact-
chepe TpymoBoi aestens- | [IpaBrina opopMiieHUs Ha IPAKTHKY B OTJIENIE TEXHUYECKOTO 00yUSHHS TIPEATIPHSTHSI BEHHas - MIPaK-
HOCTH THUKA T10 TOJTy-
Ywers :EIIZOH;;;);Z? ;621;?;2)0?5% IMomy4ath IPOITyCK Ha MPEAIPHATHE. ICHUIO 1IPO-
chepe siesTeBHOCTH ITpuMeHsTh MpaBuiia TEXHUKH O€301TaCHOCTH @eCCHOHaﬂI’V‘
HBIX YMEHUU U
Biagets OInbITa IIPo-
;)S;Jf{;r’ll};f;ommn [IpruemMaMy MHCTPYKTaXKa 1O TEXHUKE 0€30IaCHOCTH (beccuonans-

HOHU 1esaTenb-
HOCTH




Cmpyxm CmpyxkmypHuviti
Hbll 91eMeHm
P Inanupyemvie
aeMeHm Oyenounvie cpeocmea obpasosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
b2.B.03(IT)
3HaTL — HeﬁCTByIOIHHe HOpMa- Hepequb TCOPETUYCCKUX BOIIPOCOB K 3a4UCTYy:
THBHBIC JOKYMEHTHl U Me- | | IIOHATHS HHIenneKTyanLHoﬁ CO6CTB€HHOCTI/I U €€ OXPAHBI.
TOAMYECKHE — MATEpHAIbL, | 2- OOmmue cBOMCTBA MHTEIEKTYalbHON COOCTBEHHOCTH. MIHTEIEKTyabHbIE IIPaBa.
perymmpyomue  mpoueccs | 5+ 2ABTOPCKOE NPaBo U MATEHTHOE MPaBo.
KOMMEpLHATH3ALHH  CII0K- 4. ﬁI/ICTCMBI MIaTEHTOBAHUS.
HBIX TEXHOJOTHH, TEXHOJIO- 2 Cpoueﬂypa TaTCHTOBAHH.
rHYeckoro  mpemprHmMa- | O- CEKPETBI IPOU3BOJCTBA (Hoy-xay). 5
TeNbCTBA M yNPABIEHHS 7. IlpaBoBBbIE HHCTPYMEHTBI IPHOOPETEHHSI I KOMMEPIHATH3AMN HHTEIIEKTYIbHOW COOCTBEHHOCTH. 8.
WHHOBAIMOHHBIMH  TIPOEK- CpencTBa HHAWBUAYATU3ALNN FOPHTYECKHX JIMIL, TOBAPOB, pabor, yciyr.
TAMIL: 9. Turel TUIEH3NPOBAHUS HHTEIUIEKTYaIbHOW COOCTBEHHOCTH U UX MTPUMEHCHHE.
’ 10. PacueT 11eHpl IUICH3UU U BUJIBI JIUIICH3UNOHHBIX BO3HATPAXKICHHUIA.
YMeThb —  HACHTH(HUIHPOBATH IIpumepHBIe pakTUYEeCKHUE 3aJaHuUs I 3a4eTa:
KOPPEKTHbIE HOpMATHBHbIC | 1- B CBSI3H C BEITOTHEHHCM KOHKPETHOTO 3a/1aHHs! paboTronarens pabOTHUK-MHXEHEP B Hepaboyee BpeMs
JOKyMEHTHl M MeTommde- | 28 ceHTs0ps 2016 . paspaboTai yCTPOWCTBO [Isi CIIyTHUKOBOTO MOHUTOPHUHIA MECTONOJIOKEHHUS TPYII | Tex HOIOIHYE-
CKHe MaTepuaibl, peryiu- |1 OTACTBHBIX JIONEH, O YeM TUChMEHHO YBETOMUI paboronatens. PaboTomarens HU4Ero pabOTHUKY IO cKoe TIpe-
pylolMe MPOLECChl  Kom- | TOBOMLY OTOH pa3paboTku He coolran, a 24 ¢espans 2017 r. moxan B OTHONIEHUH Hee B PocmaTeHT 3asB-
_ |npuHUMaTENb-
MepUMATH3aMH  COKHbIX | KY Ha BbIIAY NaTCHTA Ha NOJIE3HYI0 MOJIEND, YKa3aB BI.)aGOTHI/IKa B KauecTBe aBGTopa ¥ BBIIUIATUB eMy BO3- | 1P
TEeXHOIOTHA, TexHomorHue- | HATPAKICHUE, OTOBOPEHHOE B TPYIOBOM JIOrOBOpPE. BrOC/IENCTBIM MATEHT PabOTONATENO Ha STy 1oJIe3- | CTBO
CKOrO  mpeanpuHHMaTess- | Y10 MOJeb ObLI BbIIaH, pabOTOAATENH NPHUHSUI HCKIIOYUTENLHOE TIPABO Ha Hee K Oyxrantepckomy yue- |OT/I.B.03
CTBA M ympaBieHms wmHo- | 1Y ¥ MPENOCTABUI NMPaBO €€ UCMONL30BAHMA CBOEMY NapTHEpY, KOTOPBII Hadan MPOM3BOJCTBO TAaKHUX
BALVIOHHBIMH  TIPOCKTAMH yCTpOMCTB. BrlsicHuTe, BIpaBe 1M HHXXEHEP OCMapHBaTh BblIAUy MAaTeHTa U TpeOOBaTh OT paboTomares
p > | KOMITEHCAIMi 32 HapyIIeHHne UCKITIOUNTENILHOTO NpaBa HHXEeHepa Ha JaHHYI0 pa3paboTKy.
MPUMEHSTH HX;
2. CoTpyznHUK, pabOTaIOIMil B KOMIAHWU 1O TPYJOBOMY JOTrOBOpPY, [0 CBOEH MHHMLIMATHBE B padouee
BpeMsI HapyCOBaJI JUI Hee JIOTOTUN (aBTOpCKoe Mpon3BeieHne — 00bekT rpadukn). Co3gaHne JOroTHIIOB
B TPYJOBbIe 00S3aHHOCTH COTPYJIHHMKA HE BXOJMIO. JIaHHBIA JIOTOTHIT KOMIAHHUS 3aperucTpupoBalia B
KadecTBE M300pa3UTENHLHOTO TOBAPHOTO 3HaKa M TMOJYyYMiIa COOTBETCTBYIOIIEE CBHUIETEILCTBO.
BrlsicHuTe, CMOXET Ju Tn3aiiHep TpeOOBaTh OTMEHBI PETUCTPAIIMH TJAHHOTO 3HAKA.
Brnagets | — wnaBeikamu  upentudu- | KoMiiekcHoe 3axanue no paspadorke npeAnpHHUMATEIbCKOI0 NPOEKTA H €r0 NMPe3eHTAllM:

Kanguu U MPUMCHCHUSA KOP-
PEKTHBIX HOPMATHBHBIX
JOKYMCHTOB MW MCTOAUYC-

Paspaboraiite u chopmupyiire PPT-mpe3enTaipto Baiiiero CkBo3HOro mpoeKTa 1o CASAYFOIMM ITyHKTaM:
- «HeMaTepualbHBIC aKTUBBl W OXpaHa MHTEJUIEKTYalIbHOU coOcTBeHHOCTI» (IP- cTpaTterus mpoekra — criocoObt




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

CKHUX MaTepHajioB, peryJyu-
PYIOIUX TIPOIECCHl KOM-
MEpLMATN3AIUN  CI0KHBIX
TEXHOJIOTHH, TEeXHOJIOTuYe-
CKOT0 TpelNpUHUMATEINb-
CTBa W YNpPaBJICHUS WHHO-
BaILlMOHHBIMH [TPOEKTAMHU

3aIUThI MHTEJUICKTYaJIbHON COOCTBEHHOCTH);
- «BBIOOP MOJIENM KOMMEPIHAIM3AINN — TpaHchep TEXHOJIOTHH U JIMIIEH3UPOBaHNEe, CTapTall, KOMMEPYECKUI
HHWOKP» (060cHOBaHME pallMOHAIEHOCTH BBIOOPA MOJICIN KOMMEPITHAITU3AIIHH).

OK-7 - ciocoOHOCTBIO OAACPKUBATH TOJKHBIN ypOBEHBb (PU3UUYECKOM MOATOTOBICHHOCTH /JIsi 00ECIeUeHHs MOJHOIIEHHON COIUaNbHOM U podec-
CUOHAJILHOHN JAEATEIHLHOCTHU

3HaTh

OcHOBHBIE cpencTBa U Me-
TOABI (PU3UYECKOTO BOCITH-
TaHW, aHaTOMO-
¢usnonornyeckue 0ocoOeH-
HOCTH OpraHM3Ma W CTe-
NIeHb BIUSHUS (HU3HYECKUX
ylnpaKHeHHH Ha pabory
OpraHOB U CHUCTEM Opra-
HHU3Ma.

OcHOBHBIE CpeicTBA U Me-
TOABl (PU3UYECKOTO BOCITH-
TaHHus1, OCHOBHBIC MCTOIU-
KA ITUIAaHUPOBAaHHS CaMo-
CTOSATENILHBIX 3aHATHHM TI0
(u3nyecKoil KyIbType C
y4ETOM aHaTOMO-
(u3M0I0rHYECKUX OCOOEH-
HOCTEW opraHusma.
OcHOBHBIE CpPEICTBa U Me-
TOIBl (PU3UYECKOTO BOCIH-
TaHHusI, OCHOBHBIC MCTOIU-
KM TIUJIAHUPOBAHUA CaMoO-

Ilepeuens meopemuyeckux 60npocog K 3auemy

1. JlaiiTe onpeenieHrue MOHATHIO «(DU3MUECKask KyJIbTypay U PaCKpOUTEe ero

2. JlaiiTe onpe/ielieHHe OCHOBHBIM TIOHITHSAM TEOPUH (HU3UUCCKON KYIbTYpPhI, €€ KOMIOHEHTAM.

3. Chopmynupyiite 11eJib, 3a1a41 U OIHUIIUTE HOPMBI OpraHu3aIuy GU3NYECKOr0 BOCITUTAHUS.

4. HazoBuTe 33124 (pU3UUECKOT0 BOCITUTAHMS CTY/ICHTOB B BY3€.

5. TlepeuncnuTe OCHOBHBIC KOMIIETCHITUH CTYACHTA, (JOPMHUPYEMBIC B PE3YJIbTATC OCBOCHUS TUCIIMILTHHBI
«Dusnueckas KyjabTypay.

6. [lepeunciuTe OCHOBHBIC TPeOOBAHHUS, IPEABSIBIIIEMbIC K CTYJICHTY B MPOILIECCE OCBOCHHMSI TUCIUILTUHBI
«Duznueckas KynbTypay.

7. llepeuuciute OCHOBHBIE TpeOOBaHMSI, HEOOXOAMMEIE JUISl YCIICITHOW aTTeCTAIlH CTYIeHTa (TIOTydYeHHe
«3aueray) no auciuininae «duzndeckas KyIbTypay»

dusznueckas
KyJbTypa U
CIIOPT
b1.b.23




Cmpyxm CmpyxkmypHuviti
VpHbLU Manupyenvie anemMeHm
onemMeHm Oyenounvle cpedcmsa obpazosamerns
pe3ynvmamul 00y4eHus. -
Komneme HOU
HYuu npozpammbl

CTOSATENBHBIX 3aHITHU IO

(m3nyecKoil KymnbType C

y4eTOM aHATOMO-

(u3noIOrHYECKUX OCOOCH-

HOCTEH OpraHusma W opra-

am3amu 30K, ¢ mensro

YKPEIUICHUS 370POBbS, I0-

BEIIICHUST YPOBHS (pU3NIe-

CKOM MOATOTOBJICHHOCTH
YMetb [IpuMeHATP  MOJyYEHHBIE

TEOpPETUYECKUE 3HAHHSA 10
opraHuM3alvid M IUIAHUPO-
BaHUIO 3aHATHHA 1O (HH3H-
YECKOUN KyJIbType aHaTOMO-
(u3noIOrHYeCKuX 0CcoOeH-
HOCTEH opraHuzma.
[IpumensTe TeopeTuuecKue
3HaHHdg 10 OpraHu3aluu
CaMOCTOSITEIbHBIX 3aHATUH
C Y4YeTOM COOCTBEHHOIO
YPOBHSI (PM3MUYECKOTO pas-
BUTHSL U (DU3UYECKOW MO/~
TOTOBJICHHOCTH.
WUcnonp3oBaTh TECTH IS
onpeneneHuss (PUINIECKOI
MOJATOTOBIEHHOCTH C  Lie-
JbI0 OpraHM3aluh  CcaMo-
CTOSATENILHBIX 3aHATHH TI0
OIIpEeICHHOMY BULY
CIIOpTa C 03JOPOBUTEIBHON
HaNpaBJIEHHOCTHIO, JUIst

Ilepeuenv 3a0anutl Ons 3auema:

. Kakue mMetoipl hr3rueckoro BoCIiuTaHus Bbl 3HaeTe? KpaTko onummre ux.
. B yem oTiimume 1BUTATENEHOTO YMEHUS OT IBUTATEIHHOTO HaBBIKA?

. [lepeuncnure ocHOBHBIE (pHU3MUECKHE KaUeCTBa, TaliTe UM OTIPEICTICHISL.

. Kakue popmel 3aHsTHIE GU3HMUECKUMH YIPAXKHEHUSIMU Bbl 3HaETE?

. Urto takoe ODII? Ero 3amaun.

. B uem otiimanie O®II ot crienmanbHON QU3NIECKOH MOATOTOBKH?

. Uro npencrasisier co0oii CIOpTUBHAS TOATOTOBKA?

. J1Jis 9ero Hy>KHBI [TOKA3aTeJId HHTEHCUBHOCTU (DU3NYECKUX HArpy30K?

. Pacckaxxute 00 3HeprozarpaTax OpraHm3Ma IPHU BHIMOJIHEHWH HArpy30K B 30HaX Pa3IUYHON MOIIIHO-
ctu?

O 00 1N DN B~ W —




Cmpyxm CmpyxkmypHuviti
VpHbIU Manupyemsie 971eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3ynvmamul 00y4eHus. N
Komneme HOU
HYuu npozpammul
MOATOTOBKU K mpodeccro-
HaJIbHOM NEATEIBHOCTH
Bnagers | CpencrtBamu u MeTOgaMu
(hU3NIECKOro BOCIIUTAHUSI.
MeTtonukaMu OpraHu3aluu
U IUIAaHUPOBAHUSA CaMO-
CTOSITENIBHBIX 3aHATUN 0 | 3adaHust Ha peuteHue 3a0ay U3 nPoPecCUOHATbHOU 001ACIU, KOMNLEKCHbIE 3A0AHUSL:
(hM3UYECKOI KYJIbTYpE. 1. [II1®IT B cuctemMe PpU3MUECKOr0 BOCITUTAHUS CTYICHTOR;
Meroaukamu opranuzauuu | 2. @akropsl, onpegensaromue [HIIPII ctynenTos;
(PM3KYIBTYPHBIX U CIIOP- 3. Cpenctaa [ITIDII cTyneHToB;
TUBHBIX 3aHATHI C yaeToM | 4. OCHOBBI METOJJMKH CAaMOCTOSITEIbHBIX 3aHITHH (PU3NIECKUMU YIPAKHEHHUSIMU;
ypOBHs Ppu3nueckor moA- | 5. UnaAuBUAyanbHBIN BEIOOP CIIOpTa MM CUCTEM (PU3MYECKUX yIpaKHEeHUH
TOTOBIIEHHOCTH U mipoec-
CHOHAJILHOMU JIESITETLHOCTH,
HaBbIKaMHU M YMEHHUAMHU
CaMOKOHTPOJISI
3Hatb OCHOBHBIEC HOHSTHSI U YHU- | Tecmogvie onpocul:
BepcaibHble yueOHBIE JIeH- 1. IToka3zaTenem XOpOIIEro CaMOYyBCTBHS SIBJIAETCS?
CTBUS (pEryJIATUBHBIE, TO- yKa3aHUE YUUTEIs
3HaBaTENbHbIE, KOMMYHH- JKeJaHUe 3aHUMAThCSL CIOPTOM
KaTUBHEBIE) B CIIOPTHUBHOM, AHKETHUPOBaHUE JJIeKTHBHEIE
(U3KYIBTYPHOH,  0370pO- yueOHas ycreBaeMOCTb Kypebl 110 (-
BUTEJIBHOH M COLMAJIBLHOMN 2. C BO3pacTOM MaKCHUMAJIbHBIE TIOKA3aTEIN YaCTOThI CEPJICUHBIX COKPALLCHUH: AIYECKOI
MIPaKTHKE; pacTyT
¢dbopMbl U BUABI (U3KYITb- HE MEHSIOTCS KyneType 1
TYpPHOW NEATENbHOCTH IS CHIDKAIOTCA CropTy
OpraHH3allid  370pPOBOTO b1.5.J1B.01.01

obpasa XW3HH, AKTUBHOTO
OTJbIXa U JIOCYTa;

3HaHUE TEXHUYECKUX
MPUEMOB W JIBUTATEIBHBIX

HU3MEHSIOTCS 110 BpeMEHaM Trozia
3. Kto B pyTO0NBHOI KOMaHAE MOKET UTPaTh pyKamu?
Oex

dopsapn

TOJIKHUIIEP




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

IefcTBUI 0a30BBIX BHIOB
CIIOpTa;

COBPEMEHHBIE TEXHOJIOTUH
YKpEIUICHHUSI U COXPaHCHUS
300POBbS,  MOANCPIKAHUS
paboTOCTIOCOOHOCTH, TIPO-
(UIAKTUKU TIpeayTpexie-
HHUsl 3a00JIeBaHMH, CBsI3aH-
HBIX C y4eOHOW W TIPOU3-
BOJCTBCHHOM  JIESITEILHO-
CTBIO;

OCHOBHBIE CIIOCOOBI Camo-
KOHTPOJISI ~ MHAMBUIYallb-
HBIX T[IOKa3aTeleu 310po-
Bbsl, YMCTBEHHOH M (u3u-
Yeckoil  paboTocrocoOHO-
CTH, (U3UYECKOTO pa3Bu-
THS ¥ (PUBNYECKUX KaYeCTB;
TEXHUKY BbINONHEHUs Bce-
POCCHIICKOTO (U3KYIBTYP-
HO-CIIOPTUBHOTO KOMILIIEK-
ca «['oToB Kk Tpyay u obo-
pore» (komrutekc ['TO)

xaBOeK

4. JIpDKHBIE TOHKH — 3TO:

Oer Ha JIbDKax 10 TUCTaHIHN

CITYCK C TOPBI Ha JIbDKax

Oer Ha JTBDKaX CO CTPebhOOi

KaTaHWe Ha JbDKax 32 OyKCHpOM

5. Kak onpenensite myianc?

MajbllaMH Ha apTEPUH Y JIyIE3aIsICTHOTO CyCcTaBa
TS/ Ha ce0sl B 3epKajio

I0JIO’KHB PYKY Ha COJTHEYHOE CILJIETEHUE

C)KaB MaJIbIIBI B 3aMOK

6. OzmopoBUTENbHAS] TPEHUPOBKA TTO3BOJIET JOOUTHCS:
MakcuManbHOTO pacciia0iieHus

VYiyuuienue Gu3nIecKux KayecTB

PexopaHBIX Ha MUPOBOM YPOBHE CIIOPTUBHBIX PE3YJIhTaTOB
CoxkpateHus pabovero JHs

7. C KaKoro paccTosiHus MPOOUBaeTCs EHAILTH B pyTOOIE?
0T3-X 710 5-TH METPOB

7 MeTpoB

11 metpos

ot 15-tu g0 20-tu MeTpoB

8. B kakue criopTUBHbBIE UTPBI UTPAIOT C MSTUOM?
OMITBSp

00JIBIIION TEHHHUC

0aIMUHTOH

KEpJINHT

9. I'mpeBoii CITOPT — 3TO BUJ CIIOPTA, HATIPaBJICHHBIN HA Pa3BUTHUE CICTYIONTINX KAa4eCTB:
CKOPOCTHBIE KauecTBa

CHJIOBBIE CLIOCOOHOCTH

KOOPIMHAIIMOHHBIE CITIOCOOHOCTH

THOKOCTh




Cmpyxm CmpyxkmypHuviti
VDHbI Manupyenvie 91eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol

10. Kakue neficTBus UTpoKa pa3pelieHbl IpaBuiiaMu dacketoona?

Oer ¢ MI90M B pyKax

nepeaayn u OpOCKH Msda

CTOJIKHOBEHMSI, yJIapbl, 3aXBaThl, TOTUKH, TOTHOXKKU

Pas3roBOpPbI C CyAbEH BO BPEMS HUI'PhI

11. KakoBBI OTIIMYUTENBHBIE YEPTHI COPEBHOBATEIBHOMN 1€ATEILHOCTH?

HaJIM4Yue TeJIeBU3MOHHOMN TPaHCISAILNU

BBISIBJICHHE CHJIBHEHIIIETO

npeaBapuTeabHoe HHPOPMHUPOBAHUE O COPEBHOBAHUSX B TazeTax

KpacuBasi ¢opMa Ha CHOPTCMEHAX
YnMmeTs UCTOJIB30BaTh ~ MEXKIIPE]I- | - BBINOJIHEHNUE HOPMATHUBOB 00111e(hN3NIeCKOi MOArOTOBICHHOCTH;

METHBIC TOHSATUS U YHHU-
BepcallbHbIe Y4eOHBIC Ieii-
cTBUA (pEeTyNISITUBHBIC, TIO-
3HaBaTEbHBIC, KOMMYHH-
KaTUBHEBIE) B CIIOPTHUBHOM,
(bM3KYIBTYpHOH,  0370pO-
BUTEJILHON U COLMAILHOU

MPaKTUKE;
BBIMOJIHATh  (DPU3UUECKHUE
YIPa)KHEHUS pa3Hoi

(YHKIIMOHANBHO  HampaB-
JICHHOCTH,  HCIIOJIb30BaTh
WX B pexnMe y4eOHOH u
MPOU3BOJICTBEHHOU nesi-
TENBHOCTH C ILEJbI0 IPO-
(WIaKTUKH ~ TIepeyTomiie-
HUSL U COXpAHEHUS BBICO-
Ko# paboTocnocobHOCTH;

UCTIONB30BaTh Pa3HO00pa3-
Hble (OpMBI ¥ BUJBI GU3-

- 3aI10JTHEHNE THEBHUKAa CaAMOKOHTPOJIA.

HamnpaBneHHoCTh TECTOB Kenmuab! | MyK4HMHBI
O1eHKa B OYKax
5 4 3 2 1 5 4 3 2
CKOpOCTHO-CHJIOBAsl TOJTOTOB-
JIEHHOCTh
Ber 100 m (cex) 15,7 | 16,0 | 17,0 | 17,9 | 18, | 13,2 | 13,8 | 14,0 | 143

7

CunoBast TOArOTOBICHHOCTD
[Moganmanue (cem) U OIMycKa-
HUE TYJIOBUIIA W3 TIOJNOXKEHUS | @( 50 40 30 20
JieKa, HOTH 3aKPEIUICHBI, PYKH
3a roJIOBO# (pas)

IloararvBanue Ha nepexkiIagnHe
(pa3):

10 80 xr

cBoiiie 80 kr




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

KYJIbTYPHOH AEATEIbHOCTH
IUISL OpTaHH3ALIH 370POBO-
ro o0pasa KU3HHU, aKTUBHO-
r'0 OT/ABIXa U A0CYTa;
UCTIONb30BaTh 3HAHMS TEX-
HUYECKUX TPHEMOB W JIBH-
raTrejbHbIX JelcTBUIl 0a30-
BBIX BHIOB CIIOPTa B UTPO-
BOH U COpPEBHOBATEIBHOMI
JeSITENIbHOCTHY;
aHaJM3UPOBAThH U BBIICISATH
3¢ (heKTUBHBIE TEXHOJIOTHU
YKPEIUICHUSI U COXPAaHECHUS
3I0POBbsl,  TMOJAJCPIKAHUS
paboTOCIIOCOOHOCTH, TIPO-
(GUIaKTUKU  TIpeayTpexie-
HUsL 3a00JIeBaHMI, CBsI3aH-
HBIX C y4eOHOH W TIpOu3-
BOJICTBEHHOW  JIEATEIILHO-
CTBIO;

aHaJM3UPOBATh HMHAUBUIY-
aJTbHBIC MTOKa3aTeIH 370pO-
BbSl, YMCTBEHHOH M (U3M-
Yeckoi  paboTocrnocoOHO-
cTH, (U3NYECKOro pa3Bu-
TUSI U (PU3NYECKUX KAaYeCTB;
CaMOCTOSITEJIbHO  BBITIOJI-
HATh W KOHTPOJHPOBATH
BBINIOJIHEHHE ~ Bceepoccuii-
CKOTO (U3KYIBTYpHO-
CIIOPTUBHOTO  KOMILIEKCa

15 12 9 7
12 10 7 4

OO0m1ast BEIHOCITUBOCTD

Ber 2000M (MuH.cek)

no 70 xr

cBeitie 70 kr 10,15 | 10,50 | 11,15 | 11,50 | 12,

Ber 3000m (MuH.cek.) 10,35 | 11,20 | 11,55 | 12,40 | 15

1o 80 kr 13,

cBoie 80 Kkr 15
12,00 | 12,35 | 13,10 | 13,50
12,30 | 13,10 | 13,50 | 14,40

HopMmatussr o0miedu3nieckoit moAroTOBICHHOCTH

IIpumepHasg TeMaTuka pedepaTton

1. I[I/Ial"H03 " KpaTKad XapakKTCPUCTUKA 3a00JIeBaHUs CTYACHTA.

2. Bousgaue 3a001eBaHus Ha JINYHYIO pa60TOCHOCO6HOCTL U CaMO4YyBCTBHUC.

3. MeaunuHCcK#re MPOTHUBONIOKA3aHUS [IPH 3aHIATUAX (PUIMUSCKUMH YIPKHEHUSIMU U TIPUMECHEHHE
JPYTUX CPeACTB PU3NUECKON KYIBTYpBI IPH TAHHOM 3a00JI€BaHNH (JHArHO3€).
4. CocraBnenue 1 000CHOBaHME MHAMBHUIYAJIBHOTO KOMIUIEKCa (U3MUYECKUX YIPAXHEHUH U JIOC-
TYIIHBIX CPEJCTB (PU3NUECKOH KyIbTYpHI (C YKa3aHHEeM IPUMEPHOHN JTI0O3UPOBKH).
5. dusnyeckas KyJabTypa B OOLIEKYIBTYPHOH 1 TpodeccHoHanbHOH MOJIrOTOBKE CIICIHAIICTA.
6. duznyeckas KyabTypa U CHOPT KaK COLHaIbHbIE (DEHOMEHBI 00LIeCTBa.

7. OCHOBBI 310pOBOT0 00pa3a KU3HH.

8. O0mas pusnveckas U crenraibHasl MOAr0TOBKA B CHCTEME (PU3NIECKOI0 BOCIIUTAHMS.

9. OCHOBBI 03/I0POBUTENLHON (PHU3NUECKOI KYJIBTYpHI.

10. O6mue noaoXeHus1, OpraHnu3alus U CyIeHCTBO COPEBHOBAHHIA.

11. JIoMHT ¥ aHTHIOTIMHTOBBIN KOHTPOJIb.
12. Maccax, KaK CpeJICTBO peaOHITNTAIINH.

13. JleueOHas pusznyeckas KyJabTypa: CPEACTBA U METOJIBI.

14. TloaBkHas Urpa, Kak CPEeICTBO U METOJ PU3NUYECKOI0 PA3BUTH.




Cmpyxm CmpyxkmypHuviti
HbI anemMeHm
P Inanupyemvie
neMeHm Oyenounvie cpedcmea obpazosameins
pe3ynvmamul 00y4eHus. -
Komneme HOU
HYuu npozpammbl
«l'oTtoB k Tpymy u o00po- 15. TectupoBaHue ypoBHS (PU3NUECKOTO PA3BUTHUS CTYICHTOB.
Hey» (komruteke I'TO) 16. CoBpemeHnHbIe TIPOOIEMBI HU3NIECKON KYJIBTYPHI U CIIOPTA.
17. Kommneke I'TO: uctopust 1 COBpeMEHHOCTh
Bragers | NPaKTHYECKUMH HaBBIKAMHU

HUCIIOIB30BaHUS peryis-
THUBHBIX, IIO3HABATCJIbHBIX,
KOMMYHUKAaTUBHBIX ﬂeﬁCT-
BUH B CIIOPTUBHOH, (¢u3-
KYJbTYpPHOH, 037J0pOBU-
TEIPHOM U  COLMAJIbHOUN
MIPaKTHKE;

HaBBIKAMHU HCIIOJIb30BAHUS
(m3nyecKkux  ymnpakHeHUH
pa3HOW  (QYHKIHOHAIBHO
HaIPaBIEHHOCTH B PEXHUME
yueOHOH W  IMPOU3BOICT-
BEHHON JIEATEIILHOCTH C
LEIbI0 TPOQUIAKTHKY TIe-
pEYTOMIIGHUSI M COXpaHe-
HUS BBICOKOH paboTOCIIO-
COOHOCTH;
MPAKTUYCCKMMU HaBbIKaMU
WCTIONIB30BAHUS  Pa3HO00-
pasHbIX ¢GOpM H BHJIOB
(U3KYIBTYPHOU  J€sATElNb-
HOCTH Uil OpraHU3aluH
3I0pOBOr0 00pasza KHU3HHU,
aKTHUBHOTO OTIbIXa U JOCY-
ra;

TEXHUYECKUMH pUEeMaMHU
U JIBUI'aTCJIbHBIMHA HeﬁCT-
BHSIMHU 6213OBBIX BUI0B

Hopwmarusst VI crynenn BOCK I'TO miast Mmy»unH

s wawcTepcTBO CTOPTA
POCCHACKON DEREFALII

HOPMATHES HCIWTAHWA (TECTOB)
o Ty P
VI. CTYNEHE
(sozpactHasn rpynna ot 18 ao 29 ner)*
MYKUYMHBI

Hopmamnew

ot 18 no 24 nev o125 po 29 ner

p MENBITakU (TecThl)
" @ | e | e e | da | e
|

OBA3ATEALHGIE HEMBITAKKA (TecTbl)
Ber wa 30 m (c) 48 4o 43 54 5.0 46
v Gier ua 60w (c) 30 B 73 55 a1 82
i Ger wa 100 m (0] 144 14,1 13,1 151 148 138
Bar Ha 3000 M {Mus, €] 14.30 1340 12.00 15.00 14.40 12.50

MogTArMaaHee U2 BHCE Ha
B4ICOKOA NEPERNAIMHE 10 12 15 7 9 13
{kanwsecTao pa3)

a

Wt CrNBSANE 7 padrvBEANE PyK
8 yriope Néwa k3 nony 8 32 44 12 25 39
{kanveecTE0 pas)
W PRIBOK THpH 16 KT
{kaneeiEcTED pas)

w

n 75 43 19 23 40

Haknow enepén, ua nancmermn
70 Ha MHMHICTHYECKDE CHaMEE “6 4B 413 +5 +7 +12
{aT ypoBHA Cramen - oo

Hcnwitanns (recto) no swGopy
5. |Yennounsin Ber 3x10 m [c) &0 77 71 8.2 79 T4

Mpeikok 6 ey ¢ pasbera (o) | 370 380 430 - - -

[ e

o eyt HOrows ) 210 215 240 205 220 235

Merar B
M N N A N

Hopmaruset VI ctynenn BOCK I'TO anst sxeHImn




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

CHOpTa, HABBIKAMH aKTHB-
HOTO PUMCEHEHHsSI UX B WT-
pPOBOI M COpEBHOBATENb-
HOU eI TEIbHOCTH;

HaBbIKaMH HCITIOJIb30BaHU
COBPEMCHHBIX TEeXHOJIOTUI
YKpEIUICHUsI U COXPaHEHMUs
300POBbS,  MOANCPIKAHUS
paboTOCTIOCOOHOCTH, TIPO-
(WIAKTUKY TIpeaynpexie-
HHUs1 3a00JIeBaHMH, CBsI3aH-
HBIX C y4eOHOW W TIPOW3-

BOJICTBEHHOH  OeSITENbHO-
CTBIO;
OCHOBHBIMU crocobdamu

CaMOKOHTPOJISI HMHAWBUIY-
albHBIX IIOKa3arened 3710-
POBBbsI, YMCTBEHHOH W (u-
3MYECKON  paboToCIoco0-
HocTH, (usnyeckoro pas-
BUTHS W (PH3MYECKHX Ka-
YeCTB;

HaBBIKAMHU TIOJITOTOBKH K
BBIMIOJIHEHUIO Bceepoccuii-
CKOT'0 (bU3KYIBTYPHO-
CIOPTUBHOTO  KOMILJIEKCa
«['oToB K Tpymy u obGopo-
He» (kommieke ['TO)

S wummcTERCTRD CrOPTA
POCCMACHOR QEMEFALHH

GHIKYNETYPHO-CIOPTHRHOM
«fovos x TpyRy M oBoposes (TTO)

V1. CTYNEHb
(sospacTsana rpynna ot 18 no 29 ner)®

JKEHLWWHbI

Hopmarmew

ot 18 a0 24 ner or 25 no 29 ner

/ol Henermanun (recto)

o | & -Eh
a a a a a

JBAIATENGHLIE KCNBITANKA [TeCThI)

Berwa 30 m () 59 57 5.1 64 61 4

st Ber wa 60 m [c) 109 105 95 112 107 99
i Ber na 100 m (e) 178 174 164 18,8 18,2 170
Ber Ha 2000 m (s, ) 1400

MogTAneaHiee W3 BHCS Néxa Ha
HH3KOH nepeknanuHe 0 e 10 12 18 9 11 17
[komwuecTan paz)

ra

1310 1130 10.50 1310 11.35

Ve CHGRANE 7 pear bR py
- | & ynope néw wa nony 10 12 17 9 11 16
fanecTeo paz)

Haknom enepén, u3 noncoeHms
CT0A Ha MMEACTHHeCKoR ciase | 4B +11
0T ypoie Cxami — C)

o

+16 +7 9 +14

Henbiranns (Tecroi) no swbopy
UenHouHeii Ber 3x10 m ic) 9.0 88 8.2 93 90 87
Mpsuias 8 anwny © pasbera (o) | 270 290 320 - - -

- [nam npeimok & anuny © mecta

TONUKOM ABYMA HOT3MH (CM)

MOgHMMEHAE TYNOBMILA W3

7. |roncoenna niwa wa crmme 32 35 43 24 29 a7
[(kammecten pas 3a 1 M)

o

@

170 1B0 195 165 175 150

TecThl MPOMEKYTOUHOTO KOHTPOJISI PU3MUECKON MOJATOTOBIEHHOCTH CTYJeHTOB 1-4 KypcoB crieluaibHO-
r0 MEIULUHCKOTO OTJENICHHUS (FOHOILN)

n/ KOHTPOJILHEE YIPakHEeHU Onerixa

I 5 4 3 2 1

1.Ber 30 M (cek) 5,5 5,9 6,3 6,7 7,1

2.|12-MmMHYTHEIL Ber (M) 2100 1950 1800 1500 1200

3 [IPEDKIM B AMMRY C MecTa) a5, 220 | 210 | 200 190
(cMm) mnu nDpmucenaHue Ha




Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu

Inanupyemvie

pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

2—-X HOTax IJId CTyIOeH-
TOB C OINyHMEeHMEM BHYT—
[PEHHMX OPIaHOB (KOJI—-BO
pas)

70

60

50

40

30

[looTarMBaHMe B BUCE
(kom-BO pas)

[logHMMaHMEe TYyJIOBMUIIA U3
[TOJIOXEHUS Jiexa Ha CIU-—
5.He, HOTM COTHYTH B KO-
JIeHAX, PYKM 3a I'OJIO-—
BOM (KOJI-BO pas)

40

30

20

10

HakJIOH BIepen, CTOA Ha
TVMHACTUUECKOM CKaMel—
Ke, HOI'M IIpsMble Ha WKM-—
PUHEe CTyNHM. I[lajblm
PYK HMWXe MJIM BHIIE
VPOBHA CKaMelku (cM)

+5

+10

+15

[Mpumedanue: ns cTyIEHTOB C 4epPEHO-MO3IOBOW TpaBMOW WM Muomnuel cebime — 8D ymp. 5

HCKITFOYACTCH, MIPBIKOK B AJIMHY C MECTA 3aMCHACTCS IPUCCAAHNUCM.

JlJis cTyIEHTOB ¢ MOPOKOM cepia ynp. 1 uckimouaercs, a ynp. 2 BeinoiHsercs B oo0beme 70% ot

IMIPUHATBIX HOPM.

TecThl MPOMCIKYTOYHOI'O KOHTPOJIA (1)I/ISI/I‘-ICCKOI>’I NOATOTOBJIICHHOCTU CTYJACHTOB 1-4 KYpCOB Cli€UAJIbHO-

0 MEIUIIMHCKOTO OTACICHUS (ACBYIITKH )

n/ KOHTPOJIbHEE YHIPaXHEHMS Ouerka
o p yrp : ; - . :
L.[fer 30 u (cex) 6,4 7,0 | 7,4 | 7,8 8,3




Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu

Inanupyemvie
pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

N

12-MuHyTHE Ber (M)

1200

1050

900

600

300

[lpEDXKM B OJIMHY C MecTa
(cMm) wmim

nprucenaHmMe Ha 2-X HO-
I'aX OJid CTYyIOeHTOB C
OIIylIEeHMEM BHYTPEHHUX
OpT'aHOB (KOJI—-BO pas)

160

150

140

130

120

50

40

30

20

10

CrubaHue u pasrubaHue
PYK B TIOJIOXEHUM Jiexa
Ha XMBOTe (KOJI-BO pas)

50

40

30

20

10

[logHMMaHMEe TYyJIOBMUIIA U3
[TOJIOXEeHMS Jiexa Ha CIu-—
He, HOI'M COTHYTH B KO-
JIeHAX, PYKM 3a I'OJIOBOM
(kom-BO pas)

30

20

15

10

HaxJjioH BIepen, CTOA Ha
TUMMHACTUYECKOM CKaMel-—
K&, HOI'M NpAMBE Ha WM-
PUHe cTynHm. Illanabis
PYK HMXE WMJIM BHIIE

VPOBHA CKaMeMku (cM)

10

+5

+10

[Mpumedanue: ns cTyI€HTOB C 4epPEIHO-MO3IOBOW TpaBMOW WM Muomnuel cBbime — 8D ymp. 5

HCKIIIOYACTCH, IMIPBILKOK B JJIMHY C MECTA 3aMCHACTCA NPUCCAAHNUCM.

JlJ1s cTyIEHTOB ¢ MOPOKOM cepia yip. 1 uckimouaercs, a ynp. 2 BeinojiHsercs B o0beme 70% ot

IIPUHATBIX HOPM

3HaTL

OCHOBHBIE TIOHATUS U YHU-
BepcallbHbIe y4eOHBIE Ieil-
CTBHUS (pEryNsATUBHBIC, TIO-
3HABATEIbHBIE, KOMMYHH-

Tecmoesoble esonpocwl.
1. IlokxazaTeneM XOpOIIero CaMOYyBCTBUS SBISIETCA?

YKa3aHUu€ yYUTECIIA

JKCJIAHNUEC 3aHUMATLCS CIIOPTOM

AnanTuBHEIE
Kypchl 1o ¢u-
3UYECKOU




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
pe3yabmamol 00yYeHUs o
Komneme HoOU
Hyuu npocpammol
KaTUBHBIC) B CIIOPTUBHOM, AHKETUPOBAHUE KYJIBTYpE U
(M3KYIBTYpHOH,  0370pO- y4eOHas yCreBaeMOCTh CIOpTY
BUTEIBbHON U COLHAIBHOMN 2. C BO3pacTOM MaKCHUMaJIbHBIC TIOKA3aTeIIN YaCTOThI CEPJICYHBIX COKPAIICHUN: B1.5.JB.01.02

MPaKTHKE;
dbopMbl U BHUIBl (PHU3KYIB-
TYPHOU NEATENBHOCTH IS
OpraHu3alud  3JI0POBOTO
o0Opa3a JKW3HHW, aKTHBHOTO
OTJIBIXA U JIOCYTA,;

3HaHHE TEXHUYECKUX
MPUEMOB M JIBUT'aTEJNbHBIX
neiicTBuii  0a30BBIX BHUIOB
CIIOpTa;

COBPEMEHHBIE TEXHOJIOTUH
YKpETUIEHUSI M COXpPaHEHUS
3II0pOBBS,  TOJIEP KAHUS
paboTOCIIOCOOHOCTH, TIPO-
(WIAKTUKU TIpexyTpexie-
HUsl 3a00JICBAaHUI, CBS3aH-
HBIX C y4eOHOH W TIpOu3-
BOJICTBEHHOH  JI€SITEILHO-
CTBIO;

OCHOBHBIE CIIOCOOBI Camo-
KOHTPOJSI ~ MHAMBUIYallb-
HBIX TIOKa3aTeneil 310po-
Bbsl, YMCTBEHHOH M (u3M-
Yeckoi  paboTocrocoOHO-
CTH, (HU3NYECKOTO pa3BU-
TUS ¥ PU3NUECKUX KaYeCTB

pactyT
HE MEHSIOTCS

CHIDKAIOTCA
H3MEHSIOTCS TI0 BpeMeHaM Trojia

3. Kto B pyTOonBHOI KOMaHIE MOXKET UTPATh PyKaMu?
Oex

dhopBapa

TOJIKHUIIEP

xaBOeK

4. JIppKHBIE TOHKH — 3TO:

Oer Ha JIbDKAaX 10 JUCTaHIINU

CITyCK C TOPBI Ha JIbDKaX

Oer Ha JBDKaX CO CTPENbOOit

KaTaHHUE Ha JIbDKaX 3a OyKcupom

5. Kak onpenensite myiansc?

MajbllaMH Ha apTEPUH Y JIyIE3aIsICTHOTO CyCcTaBa

IS Ha ce0sl B 3epKajio

MOJIOKHB PYKY Ha COJIHEYHOE CILIETEHHUE

CKaB MasbIlbl B 3aMOK

6. OzmopoBUTENHHAS TPEHUPOBKA TTO3BOJISET JOOUTHCS:
MakcumManbHOTO paccira0IeHIs

VYnyumenue Gu3nIecKux KauyecTB

PexopaHBIX Ha MUPOBOM YPOBHE CIIOPTUBHBIX PE3YJIHTaTOB
Coxkparmenust pabodero THs

7. C KaKoro paccTosiHus MPoOHBaeTCs eHAILTH B pyTOOIE?
0T3-X 110 5-TH METPOB

7 METPOB

11 metpos




Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu

Inanupyemvie
pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

ot 15-tu go 20-tu MeTpoB

8. B xakue CITOpTHBHBIE UTPHI HTPAIOT C MITIOM?

OUIBsIpA

OONBIION TEHHHC

OaIMHHTOH

KEpJINHT

9. 'mpeBoii CrIOpT — 3TO BUJ CIIOPTA, HANIPABJICHHBINA HA Pa3BUTHUE CICTYIONINX KAaueCTB:
CKOpPOCTHBIE KauecTBa

CHJIOBBIE CLIOCOOHOCTH

KOOPIMHAIIMOHHBIE CTIOCOOHOCTH

THOKOCTh

10. Kakue nericTBuS UTPOKa pa3pelleHbl MpaBuiIaMu 0ackeTooma?
Oer ¢ MI90M B pyKax

nepeaayn u OpOCKH Msrda

CTOJIKHOBEHHS, YAAPbI, 3aXBAThI, TOMYKH, TOJHOXKKH

PasroBOPbI C CyAbEH BO BPEMS HUI'PbI

11. KakoBBI OTIIMUMTENbHBIE YEPTHl COPEBHOBATEIHHOM 1E€ATENBHOCTH?
HAJINYHE TeJICBU3HOHHON TPAHCIISIIH

BBISIBJICHHE CHJIBHEHIIIErO

npeaBapuTeNbHOe HHPOPMUPOBAHHE O COPEBHOBAHUSX B Ta3eTax
KpacuBasi popMa Ha CHOPTCMEHAX

VYmeTh

WCIIONB30BaTh  MEXKIIpea-
METHbIE MOHATHS W YHH-
BepcallbHbIe y4eOHBIE Ieii-
CTBHUS (pEryNsATUBHBIC, TIO-
3HABATEJIbHBIE, KOMMYHH-
KaTUBHBIE) B CIOPTHUBHOM,
(U3KYIBTYpHOH, 0370pO-
BUTEJILHOH M COIMAJILHOU
MIPaKTHKE;

BBHIMOJIHATh  (DU3UYECKUE

- BBIMOJIHEHHE HOPMATHBOB 001epU3HYECKOM MOIrOTOBICHHOCTH;
- 3aII0JIHCHUE JTHEBHUKA CAMOKOHTPOJISL.
[IpumepHas Tematuka pedeparon

1. JInarno3 u Kpartkas XapakTepUCTHKa 3a00JIeBaHHS CTY/ICHTA.

2. Bausnue 3a007eBaHus HA JIMYHYIO pa00TOCIIOCOOHOCTH U CAMOYYBCTBHE.

3. MeauuuHCcKUe MPOTUBONOKA3aHUS MIPH 3aHATUAX PU3MUECKUMH YIPKHEHUSAMU U IPUMEHEHHE
JIPYTHUX CpeAcTB (PU3MUECKON KyIbTYphI MPH JAaHHOM 3a00JIeBaHUH (IMarHO3e).

4. CocraBnenue 1 000CHOBaHME MHAMBHUIYAJIBHOTO KOMILIEKCa (PU3MUYECKHX YIMPAXKHEHUH U JTOC-
TYIHBIX CPEACTB (PU3NUECKOH KyIbTYpbI (C YKa3aHHEM IPUMEPHOH TO3UPOBKH).

5. dusnyeckas KyJabTypa B OOHIEKYIBTYPHOU 1 TpodeccHOHaTBHOM MOJITOTOBKE CIIEIUATTUCTA.




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

YIPaKHEHUS pas3Hou
(hYHKIIMOHATBHO  HANpaB-
JICHHOCTH,  HCIIOJb30BaTh
WX B pexuMe ydeOHOW H
NPOU3BOACTBEHHOM  Jesi-
TENBHOCTH C ILEJbI0 IPO-
(UIaKTHKH — TIepeyToMIIe-
HUSL U COXPaHEHUs BBICO-
KO paboTOCIIOCOOHOCTH;
KCIIOJIb30BaTh Pa3HOO0pas-
Hble (QOpMBI U BUIBI HU3-
KYJIBTYPHOM JAEATEIbHOCTH
IUIs. OpTaHU3aLUH 310POBO-
ro o0Opa3a >KU3HH, aKTUBHO-
IO OTABIXa U A0CYTa;
WCTIONb30BaTh 3HAHUS TeX-
HUYECKUX TPUEMOB U JIBU-
rarejbHbIX JIeHCcTBUIl 0a30-
BBIX BHJIOB CIIOpTa B UIPO-
BOI JIESATEIHLHOCTH,
aHaJM3UPOBAThH U BBIJCISATH
3¢ (heKTUBHBIE TEXHOJIOTHU
YKPEIUIEHUS] U COXpPaHCHUS
3I0POBbs,  TOJJICPIKAHUS
paborocrnocobHOCTH, TIPO-
(WIAKTUKY TIpeaynpexie-
HUs1 3a00JIeBaHMI, CBsI3aH-
HBIX C y4eOHOH W TIpOm3-
BOJICTBEHHOW  JI€SATENBHO-
CTBIO;

aHAJM3UPOBATh HMHIAMBUIY-

6. du3ndeckas KyJlbTypa U CIIOPT KakK COIMaIbHble ()EHOMEHBI OOIIEeCTBA.
7. OCHOBHI 370pPOBOTO 00pa3a KH3HH.

8. O6HIa$I (bPBPI‘IGCKﬂH n CIIClHajIbHas IMoAroToBKa B CUCTEME (I)I/ISI/I‘JGCKOI‘O BOCIIMTaHUA.

9. OCHOBBI 037I0POBUTEIBHON (YUZNIECKON KYIbTYPHI.

10. OO1mrme momoKeHus, OpraHu3aIlis U CyeHCTBO COPEBHOBAHUH.
11. lonuHTr ¥ aHTUIONUHIOBBIN KOHTPOJIb.

12. Maccax, Kak CpeJICTBO PeaOUIIUTAIIH.

13. JleueOHas pusnveckas KyIbTypa: CPEeACTBA U METOIBI.

14. TlogBmkHAs UTpa, KaK CPEACTBO M METOJT (PU3NIECKOTO PA3BUTHSL.
15. TectupoBaHue ypoBHS (PU3NUECKOTO PA3BUTHUS CTYICHTOB.

16. CoBpemeHHbIe TIPoOIEeMBbl (PU3NUECKON KYIBTYPHI U CIIOPTA.




Cmpyxm CmpyxkmypHuviti
Hbll anemMenm
P Inanupyemvie
onemMeHm Oyenounvle cpedcmsa obpazosamerns
pe3ynvmamul 00y4eHus. -
Komneme HOU
HYuu npozpammbl
aJBHBIC TI0KA3aTeNH 370P0-
BbS, YMCTBEHHOW W (Hhn3u-
Yeckoil  paboTocrocoOHO-
CTH, (PU3UYECKOrO pa3Bu-
TUS U PU3NIECKUX KAaYeCTB
Bragers | npakTHYeCKUMHU HaBbIKAMU TecThl TEKyILIEro ¥ UTOTOBOIO KOHTPOJIS (PU3UUECKOM MOATOTOBICHHOCTH CTYIEHTOB 1-4 (FOHO-

HCIIOJIb30BaHUS peryis-
THUBHBIX, IIO3HABATCJIbHBIX,
KOMMYHHUKATHUBHBIX JI€HCT-
B B CIIOPTUBHOH, (Hu3-

KYJIbTYPHOH, 03J10pOBH-
TEJILHOH MW COIMaJIbHOM
MPaKTHUKE;

HaBBIKAMU HCIIOJIb30BaHHS
(Gu3NUecKuX  yInpaKHeHUH
pasHoON  (DYHKIIMOHATHHO
HATPaBJICHHOCTH B PEXKUME
yueOHOH W  MPOU3BOICT-
BEHHON JICATENBHOCTH C
HENBI0 MPOPUIAKTHKH TIe-
pEYTOMIIGHUSI M COXpaHe-
HUS BBICOKOH paboTOCIIO-
CcOOHOCTH;
MPaKTHYECKUMHU
WCTIOJIb30BaHHUS
pa3HbIX (OpPM U BHUJIOB
(GU3KYIBTYpHOU — JeSATelNb-
HOCTH JUISi OpraHH3alluu
310pOBOr0 00pas3a >KHU3HHU,
aKTHBHOTO OT[bIXa M JIOCY-
ra,

HaBbIKAMH
pasHo006-

III¥) JJ151 JIAIA C HAPYIICHUsIMH ciryXa (TIyXue, ClIa0OoCIbIIIAaITie, TO3THOOTJIOXIIHE);

Tl x M Onenka
1/nKOHTpOJIbHBIE yTIpaKHEHUS ecsI 5 7 3 > 1
1, [L-MMHYTHEIA Oer ¢ uepenosa- | K, 2100 1950 | 1800 | 1500 1200
HHEM C XOI500H (M) Maii
FIppoickn B Ry € MecTa (M) |- 230 220 210 200 190
2. MM TIpUcelaHue Ha 2-X HOTax
MapT
(koi-Bo pas) 70 60 50 40 30
3 [MoarsruBanue B BUCe (KOJI-BO | CEHT, 8 6 4 5 1
az) (es
[TogHUMaHuE TyJIOBUILA U3 TTO-
4 [OXKEHHS JIeka HA CIIUHE, HOTH HOSO, 20 15 10 5 1
COTHYTHI B KOJICHSIX, PyKH 32 T'O- | arp
ImoBOH(K0I-BO pa3)
HaxnoH Briepen, crost Ha TMMHAa-
CTUYECKOM CKaMeNKe, HOTH IIpsi- OKT
5. Mble Ha mupuHe cTynHu. [lans- M ’T 5 0 +5 +10 +15
[IBI PYK HHMYKE WIJIH BBIIIE YPOBHS P
cKaMenkH (cm)

TecTnl TCKYWICTO U UTOIOBOI'O0 KOHTPOJIA (I)I/IBH'{CCKOﬁ MMOATrOTOBJICHHOCTHU CTYJACHTOB 1-4 (;[e—
BYIHKI/I) JJIs JIMIA C HApYIICHUAMU ClyXa (FJ'I XHE, CJ'Ia60CHLIH_IaH_[I/IC, HOSI[HOOFJ'IOXHII/Ie)

y K M OrieHka
/I OHTPOJILHBIC YIIPAXKHEHUS ecsIy 5 Z 3 5 1
1. 12-munyTHBIN Oer (M) JIeK, 1200 1050 900 600 300




Cmpyxm CmpyxkmypHuviti
VpHbLU anemMeHm
neMeHm [anupyenvie Oyenounvie cpedcmea obpazosameins
pe3ynvmamul 00y4eHus. -
Komneme HOU
HYuu npozpammbl

TEXHUYECKUMHU TPUEMaMH Mai

U JIBUTaTEJIbHBIMU JICHUCT- [TppDKKY B IITHHY C MecTa (CM) 160 150 140 130 120

BUsSMUA  0a30BBIX  BHUJIOB 5 [ OKT,

CIopTa, HaBbIKAMM AKTHB- ||~ [MpHCEIaHue Ha 2-X HOrax (KoJi- | MapT 50 40 30 20 10

HOTO NMPUMEHEHHUS UX B UT- BO pa3)

pOBOl M COpPEBHOBATENb- CrubaHue u pa3ruOaHue pyK B

HOM JIEATENLHOCTH, 3. [HOJIOKEHUH JIeXKa Ha KUBOTE COHT, 50 40 30 20 10

HaBBIKAMU HWCHOOJb30BaHUA (KOJI-BO pa3) CI)GB

COBpPEMEHHBIX TEXHOJIOTUH HO[[HI/IMaHI/Ie TYJIOBUIIA U3 MO~

YKpCIUICHUS U COXpaHCHUA 4 PIOEHHS JIEKa Ha CIIUHE, HOTA HOSI0, 15 10 5 3 1

3A0pPOBbs,  ITOAACPKAHUA " |ICOTHYTHI B KOJICHSIX, PYKH 3a I'0- | afp

paboTOCTIOCOOHOCTH, TIPO- noBoi#f (K071-BO pa3)

(pumakTHKE TpeRynpeKe- Hakson Briepen, cTost Ha TUMHA-

HUsL 3200JICBaHUHM, CBA3aH- CTHUYECKOH CKaMelKe, HOTH Tpsi-

HBIX C y4eOHOW M Mpou3- || 5 |\pre Ha mumprHe cTynHA. [lass- OKT 10 5 0 +5 +10

BOJICTBCHHOH  JIesITeIIbHO- [IbI PYK HUYKE WM BBILIE YPOBHS Mapt

CTbIO; CKaMelKH (cM)

OCHOBHBIMH crocobaMu

CaMOKOHTPOJISI MH/MBULY-
aJIBbHBIX IIOKa3aTeNled 370-
POBBbsI, YMCTBEHHOH W (u-
3MUYeCKO  paboTocmocon-
HOCTH, (PHU3MYECKOro pas-
BUTHS W (PH3MYECKHX Ka-
4eCTB

TecTpl TEKYIIETO W UTOTOBOTO KOHTPOJISI (PMU3MUECKON MOATOTOBIEHHOCTH CTYIeHTOB 1-4 (toHO-
M9 JJ1s1 JIAIL] C HAPYIISHUSIMHA 3pEHMsI (CIIeTibie, CIIa00BH/ISTIINE)

Il M Onenka
[I/IIIKNOHTPOJIbHBIC YIIPAKHCHUSL eCAL 5 4 3 2 1
1. Xoxs6a nepexozsimas B er (M) f;‘; 2100 1950 | 1800 | 1500 1200

9 [Mpucenanue Ha 2-xX HOrax (KOJ- | OKT,
" [BO pa3) MapT

70 60 50 40 30

3. HO}:[TSIFI/IBaHI/IC B BUCC (KOJ'I-BO CCHT, 8 6 4 2 1
pa3) den

TecThl TEKyIIEro ¥ MTOTOBOIO KOHTPOJIS (PM3MUECKOH MOArOTOBICHHOCTH CTyaeHTOB 1-4 (me-




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

BYIIIKH) JUIsl JIWI] C HAPYIICHUSIMH 3pEeHUS (ClIenble, C1a00BUASIIIE)

KourponbHble ynpaxaenus | Mecsi Onerka
5 4 3 2 1
. [Xoap6a nepexomsmas B Ger (M) fg; 1200 1050 900 600 300
[Mpucenanue Ha 2-X HOrax (KOJI- | OKT,
po pas) MapT 50 20 30 20 10
Crubanue 1 pasrudaHue pyk B ce
. [TOJIO’KEHUU JIe)Ka Ha )KUBOTE (b:;’ 50 40 30 20 10
(xom-Bo pas)

TecThl TEKYILEro ¥ UTOrOBOTO KOHTPOJI (PU3UUECKOM MTOATOTOBJICHHOCTH CTyIeHTOB 1-4 KypcoB
JUTSL JIUT] ¢ HapyIIEHUSIME OTIOpHO-IBUTarensHoro anmapata (1) npu moBpexaeHusIX HIKHUX KOHed-
HOCTEN

Ik M Onenka
1/TKOHTPOJIBHBIE YIIPaXKHEHHS ecsiIl 5 2 3 > 1
JIeK,
1. DKum rpyza nexa (/eBymikn) it 6 4 3 2 1
JIeK,
1. PKum rpy3a nexa (FOnommn) it 8 6 4 2 1

TecThl TEKYIIEro ¥ UTOrOBOTO KOHTPOIIS (PU3NIECKOHN ITOATOTOBIEHHOCTH CTyIeHTOB 1-4 KypcoB
JUTSI JIMI] C HAPYIICHUSIMU ONOpHO-ABHraTensHoro anmnapata (JLI1) mpu moBpexaeHNUsSX BEpXHUX KOHEY-
HOCTEN

Onenka
n/n|  KonTponbHble ynpakHenus:  |Mecsi 5 7 3 5 1
1 [Mpucenanue Ha 2-x HOorax (KOJI- | OKT, 40 30 20 10 5
Bo pa3) ([eBymikn) MapT
2 [Mpucenanue Ha 2-xX HOorax (KOJi- | OKT, 30 20 15 10 5
Bo pa3) (FOHomm) MapTt




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

OK-8 - roTOBHOCTBIO MOJIL30BAThCSI OCHOBHBIMH METOJIAMH 3aIUThI TPOU3BOICTBEHHOTO MTEPCOHAIA U HACEJICHUS OT BO3MOKHBIX TIOCJICICTBUI aBapuii, KaTacT-
pod, CTHXUHHBIX OCICTBHI

3HaTh OIpezeNeHNs IOHATHH O Teopernueckue BOIPOCHL:
TEXHOC(EPHBIX OmacHo- | 1, Tlepsas moBpayeGHasi IIOMOIIb [IPH MMOPAKEHUH DIICKTPHIECKUM TOKOM
CTAX, MX CBOHCTBAX M Xa- |2 [lepmas 10BpaueOHast IOMOIIb PH OTPABICHHH.
PaKICPUCTHKAX; XapaKTCPe | 3 - [[eppas noBpaueOHas MOMOIIL IIPH KPOBOTEUEHHH.
BOSACHCTBIA  BPCAHBIX M| 4 \ecrbie AIIEKTPOTPABMBL.
OTACHDIX qlaKTOpOB; PHC | 5 Cpcremmblii anamis Ge30MaCHOCTH.
MBI TIEPBOM TIOMOIIHU; Me-
TOJBI 3aIIUTHl B YCIIOBHUSX
YpE3BBIUANHBIX CUTYalLlUH,
Ha3bIBACT MX CTPYKTYpPHBIC
XapaKTePUCTUKH
YMmeTs obcyxnatb crnocoObl 3¢- | [IpakTHyeckoe 3axanue
(EeKTUBHOTO pEIICHUS B 1. Ha y4eOGHOM TpeHa)kepe MPOBECTH pPeaHMMAIMOHHBIE JIEHUCTBUS YEOBEKA MMOPAKEHHOIO DIIEK-
o0jacTi  MACHTU(DUKALUU TPUUYECKUM TOKOM.
OIIACHOCTEH Cpezbl 0bura- 2. Ha yueGHOM TpeHaXkepe MPOBECTH HAJIOKEHHUE IIMHBI Ha MIEPEJIOM B JIy4€3alsiCTHON KOCTH PYKH.
HUS YEIOBEKa, pHCKa HUX
peanu3anuy; BBIOMpATH
METOJIbI 3aIIUTBI OT OTlac-
HOCTEH M crmocoObI obecrre-
YeHus: KOM(OPTHBIX yCIo-
BHU KU3HEICATEIHHOCTH
Bnagets | cmocobamu orieHUBaHUS KommiekcHbIe 3a1aHus:

3HAYUMOCTH U NpaKkTH4Ie-
CKOW ITPUTOAHOCTH I10JTY-
YEHHBIX PE3yJIbTaTOB B 00-
JIACTH 3aIUTHI IPOU3BOJI-
CTBEHHOT'0 IIepCOHaJIa U
HACEJIEHHUS OT BO3MOXHBIX
MOCIIEACTBUN aBapui, Ka-

3AJIAHUE 1

B pesynprare cxona JlaBHHBI IMOTHOIN YETBEPO TYPHUCTOB. /[ByM y9JacTHHKAM TPYIIBI YIAIOCh
cnacTuch. VX MOMBITKA CaMOCTOSITETFHO OTKOIATh MOCTPAaBIIMX OKa3anch OesycrnemHbivu. [lo naH-
HbIM MYC, OpUEeHTUPOBOYHO B TOPHOM MaccuBe couwuio 2,1 ThiC. M cHera: LIMPUHA JIABUHBI COCTaBUiIa 7
METpOB, TyonHa — 3 metpa u auHa — 100 MeTpoB. Kak HazbiBaeTcst yayiibe, 00yCIOBIEHHOE KUCIOPO/I-
HBIM TOJIOZIAHMEM M M30BITKOM YIJICKHUCIOTHI B KPOBU M TKaHAX? YKa)XHUTe MOCJIEI0BATEILHOCTh OCYIIe-
CTBJICHUS TEPBOM METUITMHCKOW IMOMOIIH MPU CHIIBHOM 0OMOPOXKEHUH KOHeYHOCTel. Eciu ckopocTh Ja-

be3omacHocTh
JKU3HEees-
TEILHOCTH
B1.5.08




Cmpyxm CmpyxkmypHuviti
VpHbLU Manupyenvie anemMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3ynvmamul 00y4eHus. -
Komneme HOU
HYuu npozpammbl
TacTpod), CTUXUIHBIX Oe/- | BUHBI cocTaBiseT 200 kM/4, a TaTBHOCTh €€ BhIOpoca — 1 KM, TO BpeMs (B CEKyH/Iax), 3a KOTOPOE JIaBHHA
CTBUI COMIeT ¢ TOPHOT'O MAacCHBa, COCTABUT ...7
3Hath METOJABI CHIDKCHHUSI aHTpPO- Ilepeyenn BOMPOCOB K 3a4eTy
MOTEHHBIX BO3/ercTBUi, a| 1. I[lonstue 6uocdepsl 1 Hoochepbl. [00aTbHbIC H3MEHEHHUs OHOIOTHYECKOro pa3HOOOpasust
TaKkkKe TEepPCIeKTHBBl WX | 2. OmnpeneneHHe JOIMyCTHMOTO BO3JCHCTBUS Ha BO3AYIIHBIN OacceiiH. CaHMTapHO-3allUTHAS 30HA.
COBEPIICHCTBOBAHMS, CriocoObI U cpelICTBa 3alIUThI OKPYIKAIOIIEH Cpe/Ibl.
mMeponpuaTH 1o obecme- | 3, CrpyKTypa IIPOM3BOJACTBA M CXEMa BO3JIEHCTBHS €ET0 HA OKPYKAIOLIYIO CPELY.
YCHHUIO OKOJIOTHYECKO | 4.  CTpyKTypa OpraHoB, KOHTPOJHMPYIOLIMX COCTOSHHE OKpyXaromieil cpeasl. OCHOBHbIC 3aKOHO/A-
0€30IacHOCTH TEXHOJIOTHUI TEJIbHBIE AKTHI.
1 TCXHUYECKHX TIPOCKTOB; 5. Ponb npupoaHBIX pecypcoB B pa3BUTHH 00IIeCTBa. BO30OHOBISIEMOCTh IPUPOIHBIX PECYPCOB.
METOJIBI 3aIUThl atMoce- | 6.  CouuanbHble ¥ SKOHOMUYECKUE MOCIEACTBHIS M3MEHEHUH OKpYKaromen cpeabl. Oprausl, KOHTPO-
pol 1 ruapocdepsr. Cope- JTUPYIOIINE COCTOSHUE OKPYKAIOIIEeH cpefpl. JKOHOMUYECKUE aCTIeKThI SKOJIOTUH — JINIIEH3UPOBa-
MEHHBIC TCHJCHIIMH DKO- HUE, CTPaxOBaHKe, HAJIOTOBBIE JIBI'OTHI, TUTATEXH 32 TTPUPOIOTIOIH30BaHNE.
KOHTPOJIS 7. TlpuuuHBI 3arps3HEHMs] TOBEPXHOCTHBIX BOJ MPH pa3paboTKe U 00OTallleHHH TOJIE3HBIX HCKOTae-
MBIX
8. OxpanHa W panuoHaNbHOE HCIONB30BaHUE HeAp. CrocoObl COKpAIeHHs IUIOIMAACH, U3bIMaeMbIX | DKOJIOTHS
JUISL HY KT TIPOU3BOICTBA. b1.b.12
9. Tlokazartenu kayecTBa BOABL. MeTO/bI OYUCTKH CTOYHBIX BOJ, UX KJIacCH(PHUKAIIHSL.
10. 3emerbHbIC pecypchl M BO3/ICHCTBHE HAa HUX MIPEAIPHUITHI
VMeTh IPaMOTHO BeCTH OMOMHIM- | 3agaHust I KOHTPOJbHBIX padoT:
KalMOHHbIE HAOMONEHUA B| 1. CTpyKTypa IPOM3BOACTBA M CXEMA BO3JAEHCTBUS HAa OKPYKAIOLIYIO CPELY
CBA3U C 3aJadaMH 3KOJIO- | 2. [loka3aTein KauyecTBa BOJBI
TMYECKOr0 MOHUTOpPUHIA U | 3. dopMbl B3aUMOCBSI3HM TEXHOJIOIMUYECKUX MTPOLIECCOB C MPUPOAHOH cpenoii. [TokazaTenu, HCTOUHH-

JKOJIOTMYECKOIO  30HHUPO-
BaHUA OCBaMBAaC€MbIX TEP-
PUTOpPHI B CBSI3M C 3a/ada-
MH 3€JIEHOIO CTPOMUTEIBCT-
Ba M CO3JIaHUS yCTOMYMBBIX
9KOCHUCTEM;

rpaMOTHO OLICHMBATH

K¢ 1 (OPMBI BO3JCHCTBHS HA PUPOIHYIO CPEAY

4. OmpeneneHue AOMyCTUMOTO BO3JCHCTBHS HA BO3MYIIHEIN OacceliH. CaHU- TapHO-3aIIUTHAS 30HA
5. Kakwue opraHu3MbI BBIICISIOT 10 CIIOCO0y nmuTaHus B buochepe

6. Crpykrypa 6uochepsl CTpyKTypa U perjiaMeHTHPOBAaHUE BOJIOIIOJIb30BAHUS Ha IPEATIPUATHH

7. Ha uem ocHOBaHO (P)yHKIIHOHUPOBAHKE MTPUPOTHO-TTPOMBIIIUICHHBIX CHC- TEM, KaKHe ero (JOpMbI
BBIICTISIOT

8. Kakue nmokasarteiid yYUTBIBAIOTCS IPU pacyeTe KOHIICHTPALMHU 3arPs3HSIO- IIIMX BEIIECTB B BOJI-




Cmpyxm CmpyxkmypHuviti
VpHbIU Manupyemsie 971eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
comneme | Pesyremanbt 00yyeHus ol
HYuu npozpammul
BIUSHUE CBOeH mpodec-| HBIX 00BEKTaX MPH COPOCE B HUX CTOYHBIX BOJI
cHoHaANBHOU aesrensHOCTH | 9. Kak paccuMTBHIBAIOTCS KOHIIGHTPAIMU 3arpsI3HSIONIUX BEIIECTB B aTMO- cepe MpH BHIOpOCe U3 TO-
Ha BCE KOMIIOHCHTHI (JOHO- | UYEYHOTO HCTOYHHUKA
BEIX Teppuropuii, ypbacu-| 10. Kak B 6nocdepe hopmMupyroTcs menu muTaHus
creM u tuaHupoBouHBIX | 11. [lokasarenm kauectBa aTMocepHOro Bo3ayxa. UTo BKITIOYAET MOHATHE HEOIAronpusSTHRIX METEO-
o0pa3oBaHUii; yCIIOBUi
NPUMEHSATh METOHIBI  pa-
LHOHAIBHOTO MPUPOAO-
MOJIb30BAHUS JJIs1 CO3AaHUs
YCTONYMBBIX 3KOCUCTEM;
pacCuuThIBaTh ~ TEXHHYE-
CKHE pCLICHHUS IO yMEHb-
LIEHUIO TEXHOT€HHOT'O
BO3JICUCTBUSL Ha IPUPOJI-
HbIE KOMIIOHEHTHI
Bnagers | npakTHuecKMMM HaBbIKaMU | 3agaHus u3 npodeccuoHATbHOI 001aCcTH:
10 ONPEAEIICHUIO YPOBHEM
BO3JICUCTBUSI aHTpoTIoreH- | OmucaTh OCHOBHBIE TIOJIOKEHUS:
HBIX ()aKTOPOB HA IKOCH- - BU3yaJIbHBIX METOJOB 3KOKOHTPOJIS;
CTEMBI; - 3aKOHOB IPUPOJIbI, HA KOTOPBIX OCHOBAHBI 3T METO/IBI;
METOJaMH METOJIbI PAIHO- | - TEOPHH SKO3AIMUTHEIX METOI0B CHIDKEHUS TEXHOTCHHOU HATPY3KH;
HAaJIbHOTO IPUPOJOINOIB30- | - TEOPHUM CO3/1aHUS YCTOWUYUBBIX IKOCUCTEM
BaHMUS JUIsI CO3JAHUSL YyC-
TOWYMBBIX SKOCUCTEM Ha
JTane MIPOCKTUPOBAHUS
3€JIEHOIO CTPOUTENBCTBA
3HaTh OCHOBHbIE  MOHATH O Ilepeyenvy meopemuueckux 60npocos K 3auemy: DisecKas
pUEeMax MEePBOU IMOMOIIH; | |, OpranusMm. Ero ¢pyukiuu. B3zauMopeiictue ¢ BHelIHeH cpenoit. ['omeocras. KyIBTYpa I
OCHOBHBIC IMOHATHSA O TPa- | 2. Perynsuus QyHKIUA B OpraHU3Me.
BaX U O0s3aHHOCTAX IPax- | 3, JlBurarenpHast akTUBHOCTh KaK OMOJIOTHYECKast MOTPeOHOCTh OpraHu3Ma. ]CSI;O]I;) T2 3

IaH 10  O0eCIEYEeHUIO

4. OcobeHHocTH (PU3MYECKH TPEHUPOBAHHOTO OpraHu3Ma.




Cmpyxm CmpyxkmypHuviti
VDHbI Manupyenvie 91eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
Oe3onacHoctd  ku3Henes- | 5. KoctHas cuctema. Brnusinue Ha He€ pU3MUECKUX HArPY30K.
TEIBLHOCTH; 6. Meimeunas cuctema. CKelleTHBIE MBIIIIIBI, CTPOSHHUE, (VYHKITHH.
XapakTepUCTUKK  omacHO- | 7. HanpsbkeHue u cokpaienne Mot M30TOHnYeCKnii 1 H30METPUIECKUH PEKUM PabOTHL.
cTel mpupogHoro, TexHo- | 8. CepaeuHo-cocynuctas cucreMa. OyHkiun kpoBu. CUCTONMYECKUH M MUHYTHBIN 00bEM KpoBU. KpoBo-
TEHHOTO U COLMAJIBHOrO | oOpaleHue npu pu3ndeckux HarpysKax.
MPOUCXOXKICHHUS, 9. Pabora cepama, mysisc. KpoBsiHOe naBneHwe.
rocynapcrBeHHyto monutu- | 10. JlpixarensHas cuctema. [Iponecc apixanms. ['azooOmen. Perynsums apixaHus U ero 0COOCHHOCTH.
Ky B 00J1aCTH MOATOTOBKH H | [IpIxaHue mpu GU3NUECKUX HArpy3Kax.
3alIUTHI HacedaeHus B ycio- | 11. JKuznennasa éMkocth n€rkux. Kucnopoausiid 3anpoc 1 KUCIOPOIHBIM TOIIT.
BUSIX 4Ype3BbIYAHBIX cH- | 12. [Iumesapenue. Ero ocobeHHOCTH NpU PU3HUYECKUX HATPYy3Kax.
Tyanun 13. YTomienue u BoccTaHoBleHne. Peakiius oprannaMa Ha GU3NUECKUE HATPY3KH
VYmeTs BBEIETISITh OCHOBHBIE omac- | [lepeuens 3adanuii 014 3avema:
HOCTH cpeabl oOutanus | 1. Yro takoe 310pOBbE?
YCIIOBCKaA,; 2.Kakoe 310poBbe onpeeNsieT TyXOBHBIN MOTEHITHAT YeI0BeKa?
OLICHMBAThL PUCK MX pealin- | 3. Kakue GakTopbl OKpY>Karollei cpesl BIUSAIOT Ha 310pPOBbE YeTIOBEKa?
3aiuu 4. KakoBa HOpMa HOYHOTO CHa?
5. Ykaxute cpeiHee CyTOYHOE MOTPeOIeHNE SHEPTHHU Y JIEBYIICK.
6. YKaxuTe cpeiHee CyTOYHOE MOTpeOIeHne SHEPTHUH Y FOHOIIEH.
7. 3a CKOJIBKO BPEMEHH J10 3aHATHH (HU3NUECKON KyJIbTYPOH ClIeAyeT NPUHUMATh MUILYy?
8. YKaxuTe B 4acax MUHUMAJIbHYIO HOPMY JIBUTaTeIbHON aKTUBHOCTH CTY/AE€HTA B HEJEIIO.
9. YkaxuTe BaXXHBIN MPUHIUI 3aKaIMBaHUS OPTaHU3Ma
Brnaners | OCHOBHBIMU MeTOJAMH pe- | 3adanus Ha peuieHue 3a0ay u3 npogeccuonarbHol ooaacmu, KOMNIEKCHbIE 3A0AHUA:

LIEHHUA 3a7a4 B 00J1aCTH
3aIUTHI HACEIICHUS B YCIIO-
BUSIX UPE3BBIUANHBIX CU-
Tyauui

1. Jaiite ompernerneHre OCHOBHBIM IMOHATHIM: PabOTOCIIOCOOHOCTh, YTOMIICHHE, MIEpEeyTOMIICHHE, yCTa-
JIOCTh, PeKpealus, peyaKcamus, CaMOIyBCTBHE.

2. OnumTe U3MEHEHUE COCTOSHUS OpraHu3Ma CTYACHTA OJ] BIMSHUEM Pa3IUYHBIX PEKUMOB U YCIIOBHI
o0yueHus

3. Kak BHelIHUE U BHYTpeHHHE (PAKTOPHI BIMSIOT HA YMCTBEHHYIO paboTocnocoOHocTh? Kakue 3akoHO-
MEPHOCTH MOXKHO MPOCJICANUTh B M3MEHEHUH PabOTOCIIOCOOHOCTH CTYACHTORB B Mpoliecce 00ydeHus?

4. Kakue cpeactBa (GU3NUECKONW KYJIbTYPHl B PEryJIUPOBAHUM YMCTBEHHOH PabOTOCHOCOOHOCTH, MCHXO-
SMOIIMOHAJIBHOI'O " Q)yHKHHOHaHBHOFO COCTOSIHUSA CTYJJCHTOB BbI 3Haere?
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5. «®Dusndeckue ynpaxxHeHUs KaK CPEICTBO aKTHBHOT'O OTABIXa»,- PACKPOMTE 3TO MOJIOKCHHE.
6. «Mamnbie popMbD» HU3UUECKOHN KYIBTYPHI B p&XKHME YIeOHOTO TPy/ia CTY/ICHTOB.
7. YueOHBIE U CaMOCTOSTEIbHBIC 3aHATHS 0 (PU3UYECKON KYJIbType B peKUME Y4eOHO-TPYIOBOM Jiesi-

TCIBHOCTHU

OBLIENNTPO®PECCUOHAJIBHBIE KOMIIETEHIINU

OIIK-1 - roTOBHOCTBIO HCIIOIL30BaTh q)YHI[aMCHTaJ'IbHBIe O6H.[CI/IH)KCHepHBIC 3HaHUA

3HaTH

J *OCHOBHbBIE  IIOJIO-
KEHMs, TUIOTE3bl COMpPO-
THUBJICHUS MaTepUajioB, aHa-
JIUTUYECKHE U IKCIIEPUMEH-
TaJIbHBIE METOJIbl OIpesieNie-
HHS TepeMelIeHUH NpH U3-
rube; OLEHKU TPOYHOCTH
IIPU TPOCTHIX U CIIOKHOM

COMPOTHUBIICHUM,  TPOJIONb-
HOM H3rHoE;
. MEXaHWYECKHE  Xa-

paKTepuCTUKH ©  (u3uye-
CKUE CBOMCTBAa KOHCTPYKLIH-
OHHBIX Y UHBIX MAaTEPHAJIOB,;
. OCHOBHBIE TpeOOBa-
HUS U KPUTEPUH paboTOCTIO-
COOHOCTH U pacuera jJeTaneit
MallIiH;

Ilepeuens meopemuueckux 60npPocog K IKIAMEHY:

3agaun AUcHUIIMHBL «MeXaHNKa MaTepUaIoB U OCHOBBI KOHCTPYHPOBAHHUS.

[onsTre 0 HanpsDKeHUSIX, AeopMaIisx, IepeMeneHnsX. 3akoH [ 'yka.

CBs13b MEX Iy HANPSHKEHUSIMH U BHYTPEHHUMH CHJIOBBIMU (DaKTOPaMH.

BHyTpenHue cuiioBble (pakTOphl U METOJI MX ONPEICICHHUSI.

Huarpamma pacTspkeHus. MexaHHIecKHe XapaKTepUCTUKH MaTepuasioB. JomyckaeMble HapsHKeHHsI.
PacyeTsl Ha IPOYHOCTH U )KECTKOCTH NPH OCEBOM PACTSKEHHH - CKaTul. BHyTpenHue cuiel. Jlomyc-

KaCeMBbIC HAIIPSKCHUS.

[NorennuanbHas sHeprus aeopMaIMy PU OCEBOM PACTSHKEHUH - CKATHH.

I'naBHBIE MI0IAIKY U TTIaBHBIE HAIPSAKEHHUSL.

Buner HanpspkeHHOTO cocTostHUS. Teopru (TUITOTE3bl) MPOYHOCTH M UX TIPUMEHEHHE.

Hanpspkenus 1 teopMarivu mpu mioCKOM HANPsDKEHHOM COCTOSTHHU.

3akoH ['yka.

®opMyiia JijIsl KacaTelnbHbIX HAIIPSHKEHUH NPY KPYUYEHUU.

Hanpspkenus u neopMarivi mpy Kpy4eHHH.

Yca0BUA POYHOCTH U KECTKOCTH MIPU KpyueHun. [locTpoeHue 31mop KpyTAIero MOMEHTA.
IIpocreiinme BUbl CUCTEM PACTSIKEHUS - CKATHSL.

I'eoMeTpuueckue XxapakTepUCTUKU IJIOCKUX CEYEHUM. | JTaBHbIE OCH U IJIaBHBIE MOMEHTBI MHEPLIUH.
M3meHeHre MOMEHTOB UHEPIIUHU ITPU MTOBOPOTE U MapauIeTbHOM NIEPEHOCE OCEH.

I'eoMeTprueckue XapakTepUCTUKU MPOCTEUINX cedeHUd. Boruncienne riaBHbIX HEHTPAbHBIX MO-

MEHTOB MHEPITNH CIIOKHBIX QHUTYD.

Ornpezenienne BHYTPEHHUX CHJIOBBIX (PAKTOPOB MPH MPSIMOM IIONIEPEYHOM H3rHoe.

Mexanunka ma-
TEpUATIOB U
OCHOBBI KOH-

CTPYUPOBAHUS
b1.b.14
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. OcHoOBHBIE PaBJIa IOCTPOEHHUS U KOHTPOJISI IOCTPOSHHS SMIOP BHYTPEHHUX CHUIIOBBIX ()aKTOPOB TIPH

IPsIMOM TIOTIEPEYHOM H3TH0E.

. Hopwmanbsabie HanpspkeHunst pu u3rude. Boisos hopMyiisL.

. JuddepeHnmanpabIe 3aBHCUMOCTH Ty H3rude. BeiBox dhopmyi.

. Ycnorue MPOYHOCTH 1010)7 n3ruoe 1o HOPMAJTbHBIM HAIMPSDKEHUSIM.

ParmionanbHble ceueHns 0amok pH U3ruoe.

. KacatenbHple HANPsDKEHUS TIPY MOTIEPEYHOM H3TrHoe.

. HopmanbHble U kacaTenbHbIe HaPsDKEHHsI IPH H3THOE.

. Hopmanbhbie Hanpsokenust ipu m3ruoe. [lomHast mpoBepka MpoYHOCTH JBYTABpA.

J VYcnoBust MPOYHOCTH TIPU U3THOE.

J [epememenus npu nzrude. JuddepeHimansaoe ypaBHeHHE H30THYTON OCH OaJIKH.

. OnpenencHue nepeMeIeHUi Py U3rkuoe. Y CIIOBHE KECTKOCTH.

. OnpeneneHue nepeMeIeHui Py U3rude METOI0M HavaJIbHBIX TapPaMeTPOB.

° Mertoap! onpeneneHus nepemenieanii mpu u3rnoe. Murerpan Mopa. [Ipasuia ucmons30BaHns HHTE-

rpana Mopa asns onpenenenus nepemerienuid. [ lpumep pacuera.

. Mertobl onpenienieHus nepemMertennii npu u3rude. Criocod Beperaruna. Beisos Gpopmysiel. [Tpasuia

KCIIOJIb30BaHUs MIPH ONpeiesiecHnu nepementienui. [Ipumep pacuera.

. Kocoii n3ru. YcnoBust NpoYHOCTH U KECTKOCTH.

. Wzru6 c kpydenrieM. Onpe/enienne HapsHKeHUH U yCIIOBHE TIPOYHOCTH.
YmMmeTs ) OTIpeeNATh JIMHEH-

HBIE TIEPEMELICHHUS U YIJIbI
MOBOPOTa TIONEPEYHBIX Ce-
yeHNH B Oankax W paMax
npu  U3rude, HOpMaJbHBIE
HAlPSDKEHUST B CIIydasix
CIIO)KHOTO COTIPOTUBIICHUS U
TIPY TIPOIOTIHHOM H3THOE;

) NPaBWIBHO ONpese-
JSITh OCHOBHBIE TEXHOJIOTH-
YecKHe XapaKTEPUCTUKH

Ipumepnoe npaxmuueckoe 3adanue 05t IK3AMEHA:
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MEXaHHMYECKHX Mepeaay;

J NPaBWIBHO OIpese-
JISITH YCTIOBUS paboThI JeTa-
Jel W y310B MallluH IIpU
9KCILTyaTaluu

3agaval

[Nns 33aHHON CXeMbl KOHCO/IbHO 3aKpenneHHon HankyM nocTpomuTs 3Mpy
npogonsHon cunsl N (kH).

3apaua 2

MOCTPOUTL 3MKPsLlI BHYTPEHHMX CUNOBLIX dakTopos (BC®), anwpy Q, M ans
334aHHOM ABYX OonopHoi Banku

mw
£,

3apaua 3

MoCTPOUTL 3NKPsl BHYTPEHHUX CUNOBLIX dakTopoe (BC®), anwpy Q, M.
PaccuuTaTh Kpyrnoe, KBagpaTtHoe, MPRMOYrosibHOe W ABYTaBpOBOE reoMeTpuyecKkoe
ceueHue ANA HarpyxeHHoi 6anku u eibpaTts Haubonee paymoHansHoe. NMPUHATL
[c]=160 MNa.

~

P 1l I fLM
|
1

2a 2a

a

IIpHHATE a =mOCiIeTHAT HHPPA HOMEPA 3aTETHOH KHHIKKH
P=5 kH;
q=2 xH/
M= 10 xkH*M
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Bnanets | e HaBbIKAMH B  TIO-
Ipumeproe npakxmuueckoe 3a0anus O IK3AMEHA:
CTPOEHHH 3MIOP BHYTPEHHUX . N N
. . Juia 3amaHHON CXeMBI KOHCOJBHO 3aKpPEIUIEHHOW Oallkh MOCTPOUTH JITIOPY MPOAOIbHON crutbl N
YCWIHH, TIepeMEelIeHId B
CTAaTUYECKH  OIpPENEeTTMBIX (<H).
Oankax ¥ pamax Ipu u3ruoe, |/
B OIIEHKE TPOYHOCTH KOHCT- P AN D) l) I) g
pyKunit B CIydae TpOCTBIX S . /
nedopmarmii, CJIOYKHOTO , / - 5
CONPOTUBJICHUA, IIPU TIPO- ! -
//A‘—’ i | i i | —l ol
JOJIEHOM H3TrHoe; 2
o HaBBIKAMH  KOHCT- '
PYHpOBaHHUsI JeTalel U y3- a2 2 ! a2 |
JIOB MallIdH OOIIEro Ha3Ha- e m -
YeHUS
3agaua 2
[ocTpouTk 3MIOpEI BHYTPEHHHUX CHIIOBBIX (QakTopoB (BC®), smopy Q, M mns 3amaHHON JBYX
OTIOpHOH OaiKu
>
\ 4 Al
é- '
[ ]
a a a
7
3Hath ) HUMETh 0a3oBbIC Ilepeuens meopemuueckux 60npPoCo8 K IKIAMEHY:
P P P 4 HNundopmaruka

NpencTaBieHus B 00nacTu
UH(OPMATUKH M COBpPEMEH-
HBIX MH()OPMAIMOHHBIX

Hannsie n uagopmanmst. Equanist nadopmarmu. [lepeuncnure ocHOBHBIE cBOHCTBA HHPOPMALIUH.
VYKaxkuTe XapaKTEepUCTHKU MpoleccoB cOopa, mepenadn, oOpabOTKM M HAaKOIUIEHHs HMH(OpPMAaLuH.

YKaxuTe BUABI IaTYUKOB JUIsl cOopa nHpOopMaliu

u uHpopMmanu-
OHHBIE TEXHO-
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TEXHOJIOTUH; J Krnaccudukanus nporpammuoro obecrniedenus. CpaBHUTENBHBIA aHAIN3 COBPEMEHHBIX OIEPALHOH- | JIOTUH
. o0mme XapakTepH- | HBIX CUCTEM, OCHOBHBIC (DYHKIMH b1.b.15
CTHKH TIpoliecca cOopa, Iie- | e Wureprer. Ciryx0b1 1 Bo3MOKHOCTH. JIOKaibHBIE U TIIO0ATBHBIE KOMITBIOTEPHBIE ceTH. Tomnomornm
penadu, oOpaboTKU M HAKO- | ceTeid. YPOBHHU M NPOTOKOIbI Moziesu OSL
TUICHHS! MHOPMAIINH, . TenexoMMyHHUKAIOHHBIE TeXHOJIOTHH. CpeicTBa ¥ IPOTpaMMHOE 00ECTICUCHHE.
° OCHOBHBIC TEXHUYC- | @ OcHoBHEBIE prUeMbI 00PaObOTKN TEKCTOBOH HH(POPMALIH.
CKHC CPCIACTBA U IIPOrpaMM- | e OcHoBHBIE TIpHUeMbl 00PaOOTKH YHUCIOBON HH(DOPMAIIUH
HOe o0eCrieyeHue, MpuMe- | o TunoBbIe aNrOpUTMBI M MOJICITU PEIICHHUS MPAKTUYECKUX 3a]1a4 C UCTIONh30BaHUEM TPUKIIAJHBIX TIPO-

HSIEMOE TS PELICHUS 00IIIe-
WHXXCHEPHBIX 3a/1a4;

) OCHOBHbBIC npe-
CTaBJICHUS O JIOKATBHBIX U
rIo0adbHBIX  CeTIX, Web-
TEXHOJIOTHSIX;

) OCHOBHBIC CPE/ICTBA
MPENCTABICHUS W TPUEMBI
00pabOTKH TEKCTOBOW WH-
dopMai B COBPEMEHHBIX
O(UCHBIX MPUIIOKCHHS;

) OCHOBHBIC CPE/ICTBA
TIpe/ICTaBIeHus 1 00paboTKa
YUCNIOBOM WH(pOpPMAauu B
OpQUCHBIX  TMPUIOKEHHUSX,
aHaIM3a W BU3YyaJM3aLUH
JMAHHBIX JJI peieHus 00-
IIEHHKEHEPHBIX 3371a;

. THIIOBBIE ~ AJITOPUT-
MBI M MOJCIH PEIICHUS
MPaKTUYECKUX  OOLICHHXKe-
HEpHBIX 3a]a4 C WCIOJIB30-
BaHHEM TPHUKJIAJHBIX MPO-

TpaMMHBIX CpPEJICTB
Metoabl onnTUMU3AIAA

ABTOMaTH3MPOBaHHbIE CPEICTBA MPEICTABICHUS HHPOPMALIHH.

B yem ommuuue AIBY u SAITHY?

KakoB crHTaKcuC yrpapistolux KOHCTPYKIHi s3p1ka VBA?

HazoBute oTim4ms CTpyKTYpHOTO U 0OBEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMUPOBAHHSI.
CrpyKkTypHOE TIporpaMMHupoBaHye. Peau3aiiist TMHEWHBIX, YCIOBHBIX M [IUKIMYECKHX aJITOPUTMOB.
OOBEKTHO-OPUEHTHPOBAHHOE MPOrPAMMUPOBAHHE — OCHOBHBIE TIOHSTHSI.

OcHosHbIe anroputMbl. CTpykTypHOe nporpammupoBanne. OOIL. OCII.

UC. Knaccuduxariys, cocTaB, IepCIIeKTUBBI PA3BUTHS

OcHosuble 3Tans! npoektaposanust PBJI. IIpoextuporanne b/l metomoM «CyIITHOCTE-CBSI3bY.
OCHOBHBIE BHJIBI 3aIIPOCOB

OCHOBBI 3aIIMTHI HHPOPMAIIUH U CBEJICHUH, COCTABIISIONINX TOCYAapPCTBEHHYIO TAHY
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TPaMMHBIX CPEJICTB;

J OCHOBHBIE aJITOPUT-
MBI PELICHHSI HMHKEHEPHBIX
3a/1ay;

J OCHOBHBIE aJITOPUT-
MBI IPOrPaMMUPOBAHNS;

J OCHOBHBIE  METO[bI
npoektupoBanus bl mms
XpaHEeHUS;

J OCHOBHBIE  OTIpe/c-
JICHUsI ¥ TIOHATHS MHpOpMa-
I W WHOOPMAIMOHHON
0e30I1aCHOCTH, BO3MOYKHEIE

yrpo3bl

VYmeTh

) BBIOMpATh CHOCOOBI
3P PEKTUBHOTO MOTYICHHS U
XpaHeHusT HH()OPMAITHH;

o paboTarh B KauecTBe
KJIMEHTA Hurepner-
CEPBHUCOB;

. OLICHUBATh  JIOCTO-
BEpHOCTh, TIPUMEHSTh WH-
(dopmario, MoJyYeHHYIO B
TJ00ATBHBIX ~ KOMITBIOTEP-
HBIX CETAX IUId OOILIEHHXKe-
HEPHBIX PacUETOB;

o UCIIONB30BaTh
o(UCHBIE MPUIIOKEHHS IS
perIeHus O0IIeHHKEHEPHBIX
3a/1a4;

o HCII0JIB30BaTh CO-

Ilepeuens 3a0anuii K IK3AMEHY:

L4 VYMeTh COCTaBJIAThH alIl OPUTMbI PCILICHUA O6H_IeI/IH)KeHepHBIX 3a/lad U peajin30BaTh MX C NMOMOIIBIO
SI3bIKOB BBICOKOI'O YPOBHSI;

L4 VMers nucrons3oBath TexHoaoruo OOI1 IpH pCHICHUN 06HI€I/IH>KGHCpHBIX 3aaa4.

L4 VYmMers CO3JaBaTb OCHOBHBIC 00BEKTHI 0a3 JAaHHBIX, CO31aBaThb 3aIlIPOCHI I ITIOUCKaA I/IH(l)OpMaLII/II/I.

L4 VYMmerb MPHUMCHATH COBPEMCHHBIC I/IH(i)OpMaLII/IOHHLIe TCXHOJIOTUHU T pCHICHUA 3a1a4.

3apganue. CripoextupoBats U peanuzoBaTh b/l «bubimorekay, xpaHsuyo HHOOPMALHIO O KHH-
rax, MOCETUTENSIX U COTPYIHUKaX ONOITMOTEKH.
. OrnpeienuTh NepBUYHBIE KITIOYH. Y CTAHOBUTH CBSI3H.
J Co3natp 3armpochl: Ha BRIOOPKY C YCJIOBHEM, MTapaMETPUUECKHUI U TPYIIIIOBOH

3aganue. CrpoextupoBaTh U peann3oBaTh bJl «lIpogaka KOMIUIEKTYIOIIMX KOMITBIOTEPHON
CHCTEMBD», XPaHSAIIYI0 HHPOPMALIUIO O KOMIUIEKTYIOIINX, 3aKa34nKax U 3aKa3ax.
. OrnpeienuTh NepBUYHBIE KITIOYH. Y CTAHOBUTH CBSI3H.
J Co3natp 3ampochl: Ha BRIOOPKY C YCJIOBHEM, TapaMeTPHUUECKHUI U TPYIIIIOBOH
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Bpemennsle KT s pere-
HUS OOIIEHIKEHEPHBIX 3a-
nay;

J UCTIONB30BaTh  OC-
HOBHBIE CPEJICTBA IMPEJICTaB-
JIeHns] ¥ 00pabOTKH YHUCTIO-
BOii wmH(popMaiwH B oguc-
HBIX MPWIOKCHHUIX B 0OIIe-
WHXCHEPHBIX pacyeTax;

J NPUMEHATh OCHOB-
HBIE QJITOPUTMBI PEIICHUS
WH)KEHEPHBIX 3a/lad U pea-
JIN30BBIBATh UX C MOMOIIBIO
MPOrPaMMHBIX CPEIICTB;

. IIPOEKTHPOBaTh  b/{
1o OOIIEHH)KEHEPHBIM 3HA-
HUSIM; CO371aBaTh 3aIpOCHI
B/l nnst Beibopa mH(OpMa-
1u;

. pacrno3HaBath JIeH-
CTBHE BpEIOHOCHBIX TIPO-
rpaMM ¥ TIPUMEHSITH COBpe-
MEHHBIE AQHTHBUPYCHBIC
CpEJICTBA 3aIUTHI

Bnanets

. OCHOBHBIMM  HABBI-
KaMH TIOMCKa XPaHECHUsI, Tie-
pepaboTku  MH(pOpPMAIHH;
HaBbIKAaMH 0TOOpa HH(OP-
Marmu Uit 3P QPEeKTUBHOro
perIeHus O0IeHHKEHEPHBIX
3a1a4;

Ilepeuens 3a0anuii K IK3AMeEHY:
3aganue. 3aNI0HUATH JBYMEPHBIA MAaCCUB ClIy4aliHbIME 4yHciaMu. Haiitu cpennee apudmeTnyeckoe Io-
JIOKUTENBHBIX YETHBIX 3JIEMEHTOB U MAaKCHMAJIbHOE 3HAUEHUE CPEH OTPULATEIbHBIX.
3aganue. 3aMONHUT, MACCUB JaHHBIX: BUJ METAJUIONPOIYKIMH, BEC M CTOMMOCTh. HaliTu: Metamionpo-
JYKIMIO ¢ HA0OJIbIIEH IEHO; OOy CTOMMOCTh BCEX M3CINI METaJIONPOYKIIHH.
3aganune. 3aMoNMHUTL IBYMEPHBIA MAaCCUB CIIy4alHBIMH YMCJIaMU. BBIYUCINTE CyMMY 3JIEMEHTOB KaX/10-
ro cTosdua.
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HaBBIKAMU Pa0OTHl B TJIO-
0ambHBIX  KOMITBIOTEPHBIX
CeTsIX;

MPOTpaMMHBIMHU  CpeJICTBa-
MU peanu3anuu HHpopMa-
IUOHHBIX TPOIIECCOB IS
3(G(HEeKTUBHOTO  pEIICHUs
o0IIenHKeHePHBIX 3a/1a4;
TUTIOBBIMU aJTOPUTMaMHU U
MOJIEJISIMU PEelIeHus] o0ILe-
WH)KEHEpPHBIX 33a4 C HC-

MOJIb30BAaHUEM  MpPUKJIal-
HBIX POrpaMMHBIX
CPEACTB;

COBPEMEHHBIMH  TEXHOJO-

TUSMH  TIPOTPaMMUPOBAHHUS
M TPOrpaMMHBIMU CPEICT-
BaMH ISl pelleHus oOlie-
WH)KEHEPHBIX 33]1ay;
HaBLIKAMH COCTaBJICHMS
QITOPUTMOB M PEIICHUS
OOIIEHHIKEHEPHBIX 33724 ¢
MOMOIIBIO  SA3BIKOB  MPO-
rPaMMHPOBAHUS BBICOKOI'O
YPOBHS;

HaBBIKAMH TOMCKa HHOOP-
MaIliy B TI00AJLHBIX KOM-
MBIOTEPHBIX CETSX;
TEXHOJIOTHSAMH 00padOTKH
0a3 TaHHBIX;
MIPOrPaMMHBIMU  CPEJICTBA-

3anganue. /lana 0aza gaHHBIX «Boinyckaemas memanionpooyKyusy.

baza maHHBIX XpaHUT UHPOPMAIMIO O METAJUIONPOAYKIINH, XpaHAIIecs Ha cKiane, 00 MOoKyma-
TeJSAX, MPUOOPETAIOIIUX 3Ty TPOAYKIHUIO, O 3aKa3ax.

1) B ka0 Tabnuiie BEIOpaTh EPBUYHBIC KIFOUH. Y CTAHOBUTH CBS3H MEXKAY TaOIUIAMU.

2) CoznmaTh 3ampoc Ha BEIOOPKY C YCIOBUSMHU: BbiBecTn nH(MOpMAIUIO 0 MPOIYKINA C IIEHON B
nmuanazone [10000;40000] py6Oneit n Ha3BaHWE KOTOPBIX HaunHAETCs Ha OYKBY «LLD».

3) Co3znath 3amnpoc rpymnmoBoii 3ampoc: CKOIbKO 3aKka30B 0(hOPMUIT KaXKIABIN MMOKyIaTeNh?

4) CozmaTh 3ampoc rpymnmnoBoi 3ampoc: BreiBecTn gary mociieHero 3akasza Ha MPOIYKIHIO C KO-
oM «3745»
3ananmne. Co3naite Moyb30BaTEIbCKOE MPUIIOKEHUE ISl BBOJA U COXPAHEHUS JaHHBIX O BUIAX BBIMYC-
kaemoro metayuia. Coznath ¢Gopmy B VBA, KoTOpas 3aHOCUT Ha3BaHMS, BEC M CTOMMOCTh IIPOAYKIIMU Ha
pabounii uct Excel. Hazsanus u3nenuit BHIOUpACTCS M3 PACKPBIBAIOIIETOCS CIUCKA, CTOMMOCTD U3/IEIHS
peal30BaHa ¢ IOMOIIBIO CYETYHKA, YIUTHIBATh €CTh JIM CKUIKU (€CTh CKUAKH/ HET CKHIIOK), BEIYUCIHATH
[IEHY CO CKH/IKaMH.
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MU 3alUThl HHQOPMAIUU
ipu pabdore ¢ [1K, Brirogas
MIPUEMBI AHTUBUPYCHOH
3aIHThI

3HaTh

OCHOBHBIE OIPEACTICHUS H
MOHATHS 0a30BBIX 3HAHWUN
B 00JaCTH €CTECTBEHHO-
Hay4YHBbIX JAUCHUIIIINH.
@DyHIaMEHTaJIbHBIE OCHO-
Bbl E€CTECTBEHHOHAYYHBIX
JUCITUIIIINH, OCHOBHBIC
MCTOJbl PCUHICHHUA THIIO-
BBIX 3a[a4 110 U3BECTHBIM
AJIrOpuTMaM M IpaBuJIaM.
OcCHOBHBIE 3aKOHOMEPHO-
CTH TIPOLIECCOB Maccorie-
peHoca IPUMEHHUTEIBHO K
TEXHOJIOT'MYCECKUM po-
1eccaM, ONHMCHIBAaTh, pac-
CUMTHIBATh U AHAIU3HPO-
BaTh MPOIIECCH MEepeHoca
TCIJIa 1 MacCChbl, BBIACIIATH
(akTOpbI, ONpeeIsIoIre
UX MHTCHCHUBHOCTD.

Ilepeuenvy meopemuueckux 60npocoe K IKIAMeHy:
. TennonpoBoanocts. JJuddepennnansHoe ypaBHEHHE TEIUIONPOBOAHOCTH.
. TennonpoBOJHOCTh MPY CTALIMOHAPHOM U HECTAI[HIOHAPHOM PEXHUME.

. Temmnonepenaya. KOHBEKTHBHBIN TETIO- U MacCOMEPEHOC NPH CBOOOJIHOM U BBHIHYKJCHHOM TEUCHHH.

1

2

3

4. I'napoauHaMUYECKUN U TEIJIOBOM NOrPAHUYHBIE CIIOH.

5. PanuannoHHbIN TEMIO- U MaccorepeHoc. OCHOBHBIE MOHATHUS U 3aKOHBI.

6. Bunpl Iy4ucTBIX TOTOKOB.

7. CHOXHBIN TETII000MEH.

8. Teruorenepanus 3a cyeT CXUraHusi TomIrBa. OCHOBHBIE XapaKTEPUCTUKH TOIIIMBA.
9. OcHOBEI TCOPHU I'OPCHUA. PacueThbl MOTHOTO 1 HEMOIHOTO TOpCHUA TOILJIMBA.

10. YerpoiicTBa U1t CKUTaHUS TOIUIMBA. TersoreHeparys 3a C4eT IEeKTPOIHEPTUH.

YmeTh

OOBSICHITh TUITUYHBIE MO-
Jemd  3ajad B O0JIACTH
TerooOMeHa. 00CyXIaTb
3¢ (heKTUBHBIE  CHOCOOBI
peuieHns mpodaeM Terio-
oOMeHa CTPOUThH M aHaJIH-
3UpOBaTh  MaTeMaTH4e-

Ilpumepnoe npaxmuueckoe 3a0anue 013 IK3AMEHA:
1. IIpu Kakux 3HAUYCHUAX YHCIa bUo Temo SBISIETCS TEPMUIECKUA TOHKUM:

1. Bi »0;
2. Bi — o0;
3. Bi <0;
4. Bi <0,25.

Tennogpuzuka
b1.b.17
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CKME MOJeNu TermioMac-
conepenoca.  Pacro3na-
BaTh 3 (eKTUBHOE pele-
HUE OT HEd(PPEKTHBHOTO,
Opyd  pelleHud  3a1a4
CJIO’KHOT'O TEIUI0OOMEHa

2. Kakoe uncio monoOus siBsieTcst onpeessieMbIM MPU pacdeTax KOHBEKTUBHOTO TeTioooMeHa?
1. Pr:

2. Nu;

3. Re:

4. Gr.

3. Kakum ypaBHEHHEM MTOA00HS XapaKTePU3yeTCs BBIHYKICHHAS KOHBEKIINS?

1. Nu= f Gr,Pr ;

2. Nu= f Qe,Pr

3. Nu=f€oPr;

4. Nu=f@iPr

4. Kakue 3HaueHns Re cOOTBETCTBYIOT TypOyJIEHTHOMY PEXHUMY ABMKECHUS KUAKOCTH B TPyOax (KaHa-

1 Re >1300;
2. Re <9300;
3. Re >10300;
4. Re > 2300.
5. Uucno PeitHonbca onpenensercs o ¢popmyie
1. Re = wd 2. Re = wd

Y7, v
3. Re = v 4. Re = id

w

6. Kakoe 3Ha4eHME MOTTIOMATEIHFHON CIIOCOOHOCTH UMeeT aOCOIFOTHO YEPHOE TEIIO:

1. A<1;

A>1

Kakoii n3 MPUBCACHHBIX 3aKOHOB IMMPUMCHACTCA AJId PACUCTOB TEII000MEHA I/IBHY‘ICHI/ICM?

2.
3. A=1:
4,
7.
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ot
1 q=—A—
on
2, g=oa(t, —t )
— ok 4
3 q =& Co (1 O O)
8. Kakue ra3pl 001aaroT H3IIy4aTeNbHON U MOTIIOMIATENHHON CIIOCOOHOCTHIO?
1. He, Ar, Ne;
2. Nz, Oz, H;
3. HQO, COz, 802
Bnagers | cmocobamu  nemonctpa- | Ipumep 3adanus Ha pewienue 3a0au u3 npopheccuoHabHou 0oaacmu:
LMK yMeHUsl BhaaeTh c0o- | 3azada 2. B meus ¢ mocTosHHON TemmepaTypoi tag, °C, moMeraercs CTalbHOM MUIHHAP quameTpom D,
pom mHbopMaruu st Te- | M. HaganeHas Temnepatypa metaiia coctaBisieT tHad, °C KoadduiueHT TermmonpoBOAHOCTH CTATH Ay,
IIOTeXHHYEeCKMX  pacué- | Br/(M rpan); TeroemMkocts Cep, KJDK/(KT TPAL), IIOTHOCTB peT, Kr/M°. KOdQHIMEHT TermooT a4 ot
ToB. Cniocobamu cOopa W | meyHbIX razoB o OmnpenenuTs BpeMs HarpeBa T, 10 MOMEHTa JOCTIKEHUS TeMmmeparypbl ., 0C
aHaJyiM3a MHQOpPMAIMKU O | .TeMIEPaTypy HEHTPA l,.,; B MOMEHT BbIJayd MeTajuia u3 neud. Temiodu3nueckne napaMeTphbl CTaIH:
TEIUI0O0OMEHHBIX Tporec- | KOA((UIMEHT TEIUIONPOBOTHOCTH Acp, TETUIOEMKOCTh C.p, TUIOTHOCTH Pg;, CUUTATH HE3aBHUCAIINMH OT
cax KOHBEKIIMEH, U3jIyde- | TemIepaTypsbl.
HHEM W TEIJIOMPOBOIHO- 1
cThi0. MeTogaMu pacyeTa p . 0 _g r
MPOTIECCOB KOHBEKTHBHO- accuMTaTh TEMIIEpaTypHOE TOJIE HEOTPAaHWUYEHHOIO IWIIMHApA Ul 3HaueHui pammyca r=rQ r= ,
ro TEIIO- M Maccomepe- | p — Er
HOCa, nepeaadn TeIlia u3- 3 , =R o popmynam u cpaBHHUTE ¢ paCCUNTAHHBIMU O s, Opepry Lyernr 10 AHarpamMmam J1.B. Byn-
JYICHHCM W MOJICKYIIP- | pppa. BapuanTsl npeacTaBieHs! B Tadmuue 3. (Ipu. 3).
HO¥ TEIUIONPOBOIHOCTHIO
3Hath METO/Ibl U3YUYCHUsT (DU3MKO- Ilepeuens meopemuueckux 60npOCo8 K IKIAMEHY: MeToms! He
XUMHUYECKHUX  IIPOLIECCOB, | ® OCHOBBI (PM3UKH PEHTTEHOBCKOTO M3Ty4eHs. B3anmMoielicTBHe PEeHTT€HOBCKUX JTy4del ¢ BEIECTBOM. e LOBAHILH
JIEIOBAHUM
(pusuyeckux, XUMHYECKHX | 1.  (OCHOBHbBIE METOJIbI PEHTTCHOCTPYKTYPHOT'O aHAJIN3a. &




Cmpyxm CmpyxkmypHuviti
VPHbIL Manupyenvie anemMenm
onemMeHm Oyenounvle cpedcmsa obpazosamerns
pe3yabmamol 00yYeHUs <
Komneme HOll
HYuu npocpammol
CBOMCTB M JKCIUTyaTannoH- | 2. Meroast PCA — Jlays, Kocceunst. MaTepHUaIoB U
HBIX XapakTEPUCTHK Mate- | 3, Meroasl PCA — MeTO/ BpallleHHUs, OPOILKA. IIPOLIECCOB
pHaios, YCTpOﬁCIBa Ipu-| 4, OcHOBHBIE METO/BI PEHTICHOCTIEKTPAIbHOTO aHamm3a. OfIee yCTpoiCTBO CIEKTPOMETPOB. bl1.b.21
00poB ¥ M3NeTMH HA UX| 5 Merompr PEHTTEHOCTIEKPAILHOTO aHAIN3a — Ka4eCTBEHHBIMH, TTOJTyKOIMIECTBEHHBIN, KOJUYECTBEH-
OCHOBE HBIL
6. CraTuueckue METOIbI ONPEIEIEH s MEXaHUUECKUX CBOMCTB.
7. JluHAMHYECKHE METOJIBI ONPEeIeHHS MEXaHUYECKUX CBOMCTB.
8. Luknuyeckue METOAbI OMPEAEICHUS MEXaHUUECKUX CBOMCTB.
9. Hepaspymaromne MeTo bl KOHTPOJIS
YMetb OPUMEHATh  AU(PaKLUOH- Ilpakmuueckue 3a0anusn:
HBIE, CIIEKTPOCKOITUYCCKHE, Onucath METOJIUKY MTPOBEJCHHS UCCIICIOBAHUN:
PE30HAaHCHBIE W  Jpyrue - Ha [IOM;
METOJIBI P UCCIENO0BAHUN - Ha MPCA;
MaTeprajIoB - Hepa3pylIaIuX METO/IOB KOHTPOJISL.
Biragers | npakTU4YECKUMU HABBIKAMU | 3a0aHus HaA pewieHue 3a0ay u3 npogheccuoHaIbHoll 00a1acmu, KOMRIEKCHbLE 3A0AHUA:
HCIIOJIb30BaHUS 3JIEMEHTOB | BEIOpaTh MEeTOI U3MEPEHUS TBEPIOCTH:
METOOB WCCIIEJIOBAHUS | - ISl MATEPHUAJIOB HU3KOH TBEPIOCTH;
MaTepuajoB W TMPOIECCOB | - ISl MAaTEPHAJIOB CPETHEN TBEPAOCTH;
Ha JPYruxX JIUCIUIUIMHAX, | - ISl MATEPUAIOB BHICOKON TBEPIOCTH;
Ha 3aHATHIX B ayJUTOPHH U | - TSI MACCUBHBIX M3/ICIHI U CI0KHON QOPMEI;
Ha y4eOHO MpaKTHKe - JUT TOHKHX 00pa3IioB.
Bri6op meToa nccieoBaHus:
- JUIs OTIpEICJICHUS pa3Mepa 3epHa B KPYITHO3EPHHUCTHIX MaTepHaliax;
- JUTS OTIpEeIeNIEHUs pa3Mepa 3epHa B YIIBTPAMEIKO3EPHUCTHIX MaTepHaax;
- JUTS MCCJICIOBAHUS JUCIOKAIIMOHHON CTPYKTYPHI;
- JUT MCCJIEIOBaHUs MUKpOpeibe(ha TOBEPXHOCTH.
3HaTh OCHOBHBIE OMPEJICNICHUS U BOITPOCHI JJIA ITOAI'OTOBKU K 5K3AMEHY
Haueprarens-

MOHATHSI Hauyepra- Teib-
HOM TreoOMETpHH U MPOEK-
LIMOHHOTO YEPUEHUS;

1. Tlpeamer u Merton HavepTarelbHON reomerpur. LleHTpanibHOe W MapalulebHOE, KOCOYTOIbHOE U
OpPTOrOHAJILHOE NIPOCLIMPOBAHUE.
2.  Dmrop Monska (KOMIUIEKCHBIN YE€PTEXK) TOUKH, Er0 3aKOHOMEPHOCTH.

Hasi TeOMeTpuUs
U MHXKCHEpHas
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Komneme HOUl
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CHOCO0BI IIOCTPOEHUSA 3. AGCOMOTHBIE KOOPAUHATHI TOYKHU. [IpUBECTH IpUMEpP MOCTPOEHKS TOUKH, 3aJaHHOM a0COMIOTHRIMU | TpaduKa
H300paKeHHN TIPOCTPaH- KOOPIMHATAMHU. b1.B.03

CTBEHHBIX (HOpM Ha IJI0C-
KOCTH U CIIOCO- OBl peliie-
HUS 337124, OTHOCSIIMXCS
K 3TuM (opmam: MeTpH-
YeCKMX M O00O0OIIEHHBIX
103U~ IMOHHBIX;

MPaBUIa  BbIIOJIHEHUS
u  odopMmIeHHS Hep-
TEXEN B COOTBETCTBUU
C TpeOOBaHUSMHU CTaH-
naproB ECKJI

4. OTHOCHTETbHBIC KOOPAWHATHI TOYKH. [IpUBECTH MpPUMEp MOCTPOSHUSI TOYKH, 3aJaHHON OTHOCH-
TEJIbHBIMU KOOPAMHATAMHU.

5. TlpsiMble 00IIEro M YaCTHOTO TOJIOKEHHS: 3a[aHie Ha 31mrope MomHxKa.

6. BsauMmHOe MOJIOKEHHE MPAMBIX: M300paKEHUE HA uyepTexke MOHXKa, OnpeeieHie B3auMHOTO MO-
JIOKEHUS CKPEILMBAIOILMXCS MPSIMBIX C IIOMOILBIO KOHKYPUPYIOILUX TOYEK.

6. TLnockocTH OOLIEro MOJIOKEHHS: CIIOCOOBI 3ajaHus Ha uyeprexke Momka. [Toctpoerne npsMol B
TUIOCKOCTH, YCIOBHE MPUHAAIEKHOCTH TOUKH TUIOCKOCTH.

7. TIIOCKOCTH YaCTHOTO TOJIOKEHHUS: TIPOCIUPYIOIIHE, YPOBHS, HX H300pakeHne Ha yeprexe Momxa.
8  MHororpaHHUKH: 3aJaHue Ha uyepTe:ke MOHKa, ompeneleHHe BHAMMOCTH pedep Ha TUIOCKOCTSIX
MPOEKIIUH.

9. MHOrOrpaHHUKH: yCJIOBUE MPUHAAJICKHOCTH TOYKH [TOBEPXHOCTH MHOTOIPaHHUKA,

ornpeziesieHNe €€ BUANMOCTH Ha ITOCKOCTAX MPOEKIINH.

10. Ceuenne MHOrOrpaHHHKA IIIOCKOCTHIO. [IpUBECTH MpUMEp MOCTPOCHHS (GUTYPBI CEYESHHS TTPOCIIH-
PYIOLIEH TIOCKOCTHIO.

11. TloBepxHOCTH BpalieHHs: 3a/JaHue Ha YepTexe MomKka odepkamu. Y CIIOBHE MPUHAUICKHOCTH TOY-
KM IMOBEPXHOCTHU BpalllCHUA.

12. Ceuenmust mpsAMOro KPyroBOro IIHHAPA. [[pUBECTH PUMEp TIOCTPOCHHUS CEYEHUSI T10 HILTHIICY.

13. Kouwuueckue ceuenus. [IocTpOUTH TPU MPOEKIMU CEYEHHS KOHYCA I10 HIUTUIICY.

14. Ceuenue cdepsl. [TocTpouTh TPU NPOCSKIMHU CEUEHHUS CHEephI IPOSHHUPYIOMIEH IOCKOCTHIO.

15. Amnmapar BpaiieHusi TOYKH, €ro 3JIeMEHTHI. BpaleHne TouKr Ha KOMIUIEKCHOM YepTeKe BOKPYT TO-
PHU3OHTAIBHO-TIPOEUPYIOLIEN OCH.

16. Amnmapar BpalieHUs TOYKH, €rO 3JIEMEHTH. BpalleHre TOYKH Ha KOMIUIEKCHOM YEepTEekKe BOKPYT
(GPOHTAILHO-TTPOCIIUPYIOIIEH OCH.

17. Meron BpalllEHUs JIsl pEIEHH METPUUECKHUX 3aJ1ad HAXOXKJEHUS HATypallbHOW BEIMYMHBI OTpE3Ka
IpSMOM OOILEro MOJIOKEHMS U yIila ee HakiIoHa K [1;.

18. Meton BpalllEHUs JUIsl pEHIEHH METPUUYECKUX 3aJ1ad HaAXOXJEHUS HATypalbHOW BEIUYMHBI OTpE3Ka
NpSMOM OOILEro MOJIOKEHUS U yIila ee HakiIoHa K [1;.

19. Meron BpauieHus Uil HAXOXK/ICHHsI HATYPAIbHOM BEIMYWHBI OTCEKA TOPU30HTAIBHO- MPOCIUPYIO-




Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu

Inanupyemvie
pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

1€ TUIOCKOCTH.

20. Meron BpamieHust [UIsl HAXOK/ICHUS HATYPAJIbHOM BEIMYHUHBI OTCEKa (DPOHTATBHO- POCIHPYIOIICH
IUIOCKOCTH.

21. Anmapar 3aMeHbI IUIOCKOCTEH MPOEKIMI: MOCTPOEHHE TOYKH B HOBOM IUIOCKOCTH TIPOEKIMI Ha
KOMIUIEKCHOM UYEpPTEXKE.

22 .Meton 3aMeHBbI IJIOCKOCTEN MPOEKUUN ISl PELLICHUS METPUYECKUX TUIIOBBIX 3a/1a4 HaXOXKJICHUS Ha-
TypaJbHOHN BEIMYMHBI OTPE3Ka MPSMOM U YTIIOB €€ HAKJIOHA ¢, f§ K IJIOC- KOCTSM MPOCKITUH.

Meron 3amMeHBI IIIOCKOCTEW MPOECKLUUN I PELICHMs] TUIIOBBIX METPUYECKUX 3a7a4 HAXOXKICHUS HaTy-
pabHOH  BEJMYMHBI OTCEKOB T'OPH30HTAJIBHO-TIPOCHUPYIOMICH IUJIOCKO- CTH H  (POHTAIBHO-
MIPOCLUPYIOLIECH INIOCKOCTH.

24. TlepeceueHne MOBEPXHOCTEH BpamieHus. MeTo1 CEKyIMX IIOCKOCTEH sl MOCTPOEHHS TOYEK JIU-
HUU NIEPECECUCHUS.

25. YacTHble cily4au MepeceveHus: MOCTPOSHHE JIMHUH MIEPECEYEHHUsI COOCHBIX TIoBepXxHOCTei. [IpuBec-
TH TIPUMEDPBI.

26. YacTtHble Ciiyyad MepeceveHus: rnepecedyeHne mo reopeme Momka. [IpuBecTy nmpuMep MOCTPOCHUS
JIMHUY NIEPECEUEHUS KOHYCA C LUIUHAPOM.

27. OOwwmii ciydai mepeceyeHns MOBEPXHOCTEl BpamieHust. [[puBeCTH mpuMep MOCTPOCHHUS IMHUH T1e-
pecedeHus IBYX IPOU3BOJIbHBIX IIOBEPXHOCTEN BpaILlCHHUS.

28. PasBepTKHM MOBEPXHOCTEH, MX CBOWCTBA. Pa3sBepTKU IMOBEPXHOCTEN BpAIlCHWs, TIPUBECTH TIPUMEDP
MOCTPOEHUS PAa3BEPTKH MPSIMOTrO KPYrOBOrO KOHYCa METOIOM TPUAHTYJISILIUU C TOUKON Ha €r0 MOBEPXHO-
CTH.

22. PasBepTka MHOrOrpaHHHKa: [IpUBECTH HpPUMEpP MOCTPOEHHSI Pa3BEPTKU TPEYrOIbHON MUPAMHUIIBI C
TOYKOH Ha €€ MOBEPXHOCTH.

YMeTh

OTIPENENIATE TeOMEeTpHUe-
ckue (HopMBI MOZETH TI0 ee
KOMILUIEKCHOMY YEPTEXKY;
peuiate 0000IIECHHBIE I10-
3ULUOHHBIE U MET- pHue-
CKHE 33]1auW;

BBITIOJIHATh  M300paKCHHE

[IpuMepHBIe TpaKTUYECKUE 3aJaHUS:
1. Ilo HarnsnHOMY M300paKEHUIO TOCTPOUTH KOMIUIEKCHBIN YEePTEX ACTAIH.




Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu

Inanupyemvie
pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

MOJIETH Ha KOMIUIEKCHOM
YepTexKe;

HaHOCHUTB pa3Mepbl Ha yep-
TeXEe B COOTBETCTBUU CO
crangapramu ECK/I;
M10JIb30BATHCS
HU3MCPUTCIIbHBIMHA
HHCTPYMEHTaMHU

Bnaners

HaBBIKaMH TTOJTH30BaHUS
yueOHOM U cIipa- Bo4-
HOH JINTEpaTypoil U
crangaptamu ECK/I;
OCHOBHBIMU METOIaMHU
permieHus 3a1a4 B 00- jac-
TU WHXXEHEPHOU rpadukwy;
BO3MOKHOCTBIO MEXIHC-
UTTHHAPHOTO TPH-
MEHEHHSI OTYYEHHBIX 3Ha-
HUM;

IIprmMepHbIE PaKTUYECKUE 3a1aHUS:
1. ITo 3amanHbIM BUaM ocTpouTh 3D Monens aetanu, co3/1aTh aCCOIMATUBHBIN KOM- TIJICKCHBIN
YepTeX JeTalu B COOTBETCTBUU ¢ TpeboBanusmMu ECK/]

3HaTh

METO/Ibl aHAJIN3a JJIEKTPH-
YEeCKUX U MarHUTHBIX Iie-
HEH, MIEKTPOMArHUTHBIX
YCTPOWCTB;

OCHOBHBIE XapaKTEPUCTUKH
3NEKTPOMAarHUTHBIX yCT-

Ilepeuens meopemuueckux 60npocos K IK3Iamemny:
1. TloHsTHS DIIEKTPHUYECKOM, DJIEKTPOHHON ¥ MarHUTHOM Henei. Kiraccupukanus 1 npuMepsl LETe.
OCHOBHBIE 3aKOHBI 3JIEKTPOTEXHUKU U UX MPUMEHEHUE.
2. ®dusnyeckas U MaTeMaTHyecKas MOJEIHU Ienu. MCTOUHHMKY, TPOBOJHUKH M pUeMHUKH. W ieanu-
3UPOBAHHBIE ABYXIOJIOCHBIE 3JIEMEHTHI U UX CBOMCTRBA.
3. JluHeiiHble DIEKTPUUECKHE LIENHU TIOCTOSHHOIO TOKA. AHAJIN3 IIENH Ha OCHOBE 3aK0HOB Kupxroga

DIeKTpoTEX-
HUKA U DJIEK-
TPOHUKA
b1.B.04
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POKCTB 1 IpuOOPOB, dIie- u Oma.
MEHTHYIO 0a3y >JIE€KTPOH- 4. DKBHBaJEHTHbIE IPEOOPA30BAHMS YUACTKOB IETICH.
HBIX YCTPOKCTB 5. OCHOBHBIC METO/IbI AHAITM3A JINHEHHBIX 1ICTIEH.
6. CaoiicTBa JIMHEHHBIX dJIEKTPHUYECKHUX LETEH: CBOMNCTBO JTMHENHOCTH, TIPUHIIAIT HAJIOKEHUSI, TIPHH-
IIUT B3aUMHOCTH.
7. DnekTpuueckask MOIIHOCTh M 3HEPTHs MOCTOSHHOTO 3JICKTPUYECKOTO TOKA. 3aKOH COXPaHCHUSI
SHEPrUU B ANEKTPUUECKON LENMU C NOCTOSIHHBIMU TOKaMHU. banaHnc MolHoCTE.
8. OcHOBHBIE XapaKTEPUCTHKH M TMApaMeTPbl CHHYCOHMIAIBHBIX TOKOB M HampsbkeHui. CriocoObl
MIOJTYYEHUS] CHHYCOUAbHBIX HAMPSDKEHUH U TOKOB.
9. IlpezacraBieHne CHHYCOMIAIbHBIX TOKOB M HANPSKEHUH BEKTOPAMH M KOMIUIEKCHBIMH YHCIIAMHU.
3aKOHBI JICKTPUYCCKUX IIETIEeH B KOMIUIEKCHOM (hopme.
10. ®a3oBbIe COOTHOLICHHUSI MEK/y TOKAMHU U HANPSDKEHUSIMH B LIETIH TIPU CUHYCOUIAIBHOM TOKE.
11. ConpoTuBienus 3JIEMEHTOB ¥ Y4aCTKOB II€NEN IPU CHHYCOMIaIbHBIX TOKaX.
12. DnekTpuyeckas SHEPTHsl ¥ MOIIHOCTb B LETISIX C CHHYCOUIAIBHBIM TOKOM. AKTHBHAS, PEAKTUBHAS
Y TIOJTHAsI MOIITHOCTH. bataHc akTUBHBIX M PEaKTHBHBIX MOIITHOCTEH.
13. Tpexdasnas cucreMa HanpsHKEHHH, OCHOBHBIE COOTHOILIEHUS, CIIOCOOBI TOMYYEHHUS, HCTOYHUKH
Tpex(azHOTro HANPSHKCHUS U UX DKBUBAJICHTHBIE CXEMBI.
14. Tpexdasnas Harpyska. CAMMETpHYHAS 1 HECUMMETPHUYHAsL Harpy3Ka IPU COEAMHEHNH (a3 B Tpe-
YTOJIBHUK W 3Be3my. CXeMBbl W pacdeT SKBUBAICHTHBIX IMapaMeTpPOB HArpy3Kd B Tpex(asHbBIX
HETISX.
15. Tpexdasnas Tpex- U YETHIPEXIPOBOAHAS CETh C CHMMETPUYHOM HArpy3KOM, CXEMBI, PACYETHBIE
COOTHOIIEHWSI JUTS OTIpeCTICHHs TMHEHHBIX U (Pa3HBIX TOKOB M HATIPSKEHUIA.
16. Momnoctu TpexdasHoii ceTu. I3MepeHne akTHBHON U PEAKTUBHOM MOIIHOCTH.
17. Onnodasuslit TpaHCHOPMATOP CO CTATBHBIM CEPACYHUKOM.
18. CaoiicTBa 1 0COOEHHOCTH MOIYIIPOBOIHUKOBBIX JUOOB PA3IMYHBIX THIIOB.
19. Ha3HadyeHue u mpuMepbl MPOCTEHINNX CXEM BBIIPSIMUTENCH, IPUHITUIIBI MX PaOOThI
YmMmeTs BbIOMpaTh 3 EKTHUBHbIC
CMIOCOGE! aHATH3a HEKTDH- Ilpumepnivie npakmuueckue 3a0anus 014 IK3Iamena: B
4eCKHX 1 MATHHTHBIX 116~ . 1.0npenenuts conpotuBiaeHue pesuctopa R2, eciu: R1 =3 OwM, a mokazaHus aMIepMeTpoB yKa3aHbl
Ha CXeMe.

neﬁ, YUTATh SJICKTPUIC-




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

CKHE CXEMBI JICKTPOTEX-
HUYECKHUX U 3JIEKTPOHHBIX
YCTPOMCTB;
JKCIIEPUMEHTAIBHBIM ~ CITO-
coOOM W Ha OCHOBE IIac-
MOPTHBIX  (KaTaJOXKHBIX)
JAHHBIX OMPEACIATh IMapa-
METPBl U XapaKTEePHCTHUKU
TUTIOBBIX DIIEKTPOTEXHHUE-
CKUX U D3JICKTPOHHBIX YCT-
pOMCTB

. 2. Onpenenuts Hanpsprenue uctounnka U, ecu R=6 Owm, [=4A.

[ ]

. 3. OnpenenuTs colpoTHBIeHHE KoHAeHcaTopa Xc, ecnn: U=200B,1=4 A, cos ¢ =0,8.
(»)
&)

. L.
: s

J 4. OmpenenuTh TOKAa3aHUS aMIIEPMETPOB A; M A, W PEaKTHBHYIO MOIIHOCTH nermu Q, eciu:
U=120B.
[ ]
—Xc
[15.A
[ ]
. 5. JIvuHeliHbIe TOKU NPU COEAMHEHHUH Harpy3ku «3Be3noi»: Ia=lg = Ic =20 A. Omnpenenurs TOK B

HEWTpaJIbHOM MPOBOJIE, ECIH O, = (@ = @ = 30°.
o 6. OnpenenuTh nokazanue BoNbTMETpa, ecnu Z¢ = 10 Om, amnepmerp nmokaseiBaet 10 A.




Cmpyxm CmpyxkmypHuviti
HbllL a/leMeHm
P Inanupyemvie
oNieMenm Oyenounvle cpedcmsa obpazosamerns
pe3yabmamol 00yYeHUs .
Komneme HOTL
HYuu npozpammol
®
. 7. Onpenenuth JEHCTBYIOICE 3HAYCHHUE TOKA, HATIPSDKCHUS, CIBUT MO (pase W XapakTep HarpysKy,
€CJIM MTHOBCHHBIC 3HAYEHHS TOKa 1 HanpspkeHus paBHbL: 1 = 10 Sin ot, u = 141 sin (ot + 30°).
. 8. Kaxoii Tok MO)KHO M3MEPUTH aMITEPMETPOM, COTIPOTUBIEHHE KOTOPOro Ra=0,3 OM, N0, =150 mem.,
Cx=0,001 A/memn., ecnu BKITFOUHTH €r0 C IIYHTOM, COTIPOTHBIIeHHE KoToporo R,;=0,01 Om?
9. OnpeaenuTh IeHY JIEICHUS BOJIBTMETPA, UMEIOIEr0 HOMUHANBHBIC MaHHbIe: U,,,=50 B, n,,=100 nem.,
Ry=1000 Owm, Bki1tO4Y€HHOTO ¢ 100aBOYHBIM conpoTuBieHneM Ry;=3000 Om.
. [puBeauTe cxeMy BKITIOUYECHHS BOIBTMETPA C JOOABOYHBIM COMPOTHBIICHHEM.
. 10. [TpuBeaHTE MEKTPUUYECKYIO CXEMY, KOTOPOM COOTBETCTBYET BEKTOPHAS JHArpaMMa.
=
| _
. »U
Brnanmets | mpuemamu MPOBEICHHS
OKCHCPUMCHTAIIBHBIX — MC- | TTepeyens Tem J1a6opaTopHBIX padoT :
CIIEZIOBAHMH  DIIEKTpUYe-

CKHX LIENeH M JIEKTPOTEeX-
HHUYECKHUX YCTPOUCTB;
METOJIaMH BbIOOpa  3JICK-
TPOTEXHUUYECKUX, JJEK-
TPOHHBIX, 3JIEKTPOU3MEPH-
TEJIbHBIX YCTPONCTB

1. Dnexrpuyeckue NpUOOPHI U U3MEPEHHUS,
2. WccnenoBaHue CBOWCTB LEH TIOCTOSIHHOTO TOKa;
3. MHccnenoBanue 3IeKTPUYECKON 1IENU CHHYCOUIAIBHOTO TOKA,
4. Vccnenoanue Tpex(asHbIX HETCH.
. HccnenoBanve moynpoBOJHUKOBBIX BBIIPSIMUATEEH




Cmpyxm CmpyxkmypHuviti
VDHbI Manupyenvie 91eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
3Hath 3aKOHOMEPHOCTH  (OpPMHU- .
pOBAHHA  CTPYKTYpHl i Ilepeuens Meopemuteckux 60npocos K sauemy: § '
CBONCTE MCTAILIOB W ClLIa- [Tonsitre Tepmuueckoit o6pabotku. Harper depputHO-KapOMAHON CTPYKTYpHI: (a3oBoe MpEeBpaLICHUE B
ayCTEHHUT, POCT 3epHa aycTeHuTa. DazoBble NMpeBpaleHus NEPeOXIKICHHOTO ayCTEHUTA: HMEPIUTHOE,
BOB C MOMOIIBIO TEpMHUYe- . .
cKoil " MHKo- | MAPTEHCHTHOE, OerinnTHOe. KnHeTHKa mpeBpalleHus, CTPYKTypa U MEXaHHYeCKHEe CBOMCTBA IOCIIE Tpe-
TepMUYECKOH 0BpaBoTKH BpauieHus. [IpeBpaiieHuss MapTeHCUTa U OCTaTOYHOTO ayCTEHHTA IIPH HarpeBe
YnMmeTs BEIOMpaTh criocoObl Tepmu- | Ilpakmuueckue 3adanus:
YecKoil 00paboTKu U Tep- | Boibpamb cnocob mepmuueckoil 06pabomku 05t 00H020 U3 CLeOYIOUUX 8U008 NPOOYKYUL:
MO-MEXaHM4eCKon  obpa- | 1.  Tepmuueckas 0OpabOTKA CIIUTKOB.
OOTKH JUISL PA3IUYHOI IPO- | 2, Tepmuueckast 00pabOTKa MPYTKOB U MPOGUIICH.
KaTHOMU TPOyKIINH 3. Tepmuyeckas 00pabOTKa TOJICTOJIUCTOBON CTAJIH.
4, Tepmuueckast 00pabOTKa TOHKOJMCTOBOW CTAJTH. Tepmuueckas
5. Tepmuueckast 06pabOTKa JICHTHI. 00paboTKa B
6. Tepmuyeckast 06paboTka TpyoO. HPOKaTHOM
7. Tepmuueckast 00pabOTKa JKEJIE3HOIOPOKHBIX PEIIbC. IPOXU3BOJCTBC
8. TexHosorns TepMUIECKOi 00pabOTKK MPOBOJIOKH M T.II. b1.B.12
Brnaners | HaBblkamMu BblOOpa Mate- | 3adanusn Ha pewienue 3a0ay U3 nPOPEcCUOHANbHOU 001ACHU, KOMNIAEKCHbLE 3A0AHUA:
puana u crnocoba tepmude- | BeiOpaTs MapKy cranu uid ciutaBa. HasHaunTh BUI M peXXUM TEPMHUYECKOH 00pabOTKHU 11 TPOKATHOM
CKOW 00pabOTKH C YYEeTOM | MPOAYKIMH U3 CIEIYIOIUX THIIOB CTaJIe U CIIABOB:
TpeOOBaHUI  TEXHOJIOTWY- | - HU3KOYTJIEPOIUCTOM CTaIH;
HOCTH,  SKOHOMHYHOCTH, | - BBICOKOYTJIEPOANUCTOMN CTally;
HQ/IGKHOCTH U JIOJTOBEY- | - PECCOPHO-TIPY>KUHHBIX CTalel;
HOCTH IPOKaTHOW IPOAYK- | - MOAUIUITHUKOBBIX CTAJICH;
UH - OBICTPOPEKYLINX CTAJICH U CIJIABOB;
- KOPPO3UOHHOCTOMKHUX CILIABOB;
- ’KapOIPOYHBIX CILIABOB;
- TEIJIOCTOWKUX CIJIABOB U T.II.
3HaTh KJ1accu(UKaIHI0, OCHOB- Ilepeuens meopemuyeckux 60npoCco8 K 3auemy: Koppo3us 1
HBIC OIPECIICHUS 1 MTOHs- 1. OmnpeneneHne TEPMUHOB «KOPPO3HUSI METAILIOBY, «KOPPO3UOHHAS CPE/Iay. 3aH11)ETa Me

THA 3allUTHI MCTAJUIOB OT

2. TIpsmble U KOCBEHHBIE TIOTEPH OT KOPPO3HUH.
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Inanupyemvie
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91eMeHm
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KOppO3HUH;
OCHOBHBIE MEPHI U CITIOCOOBI
3aIUTHl METAJUIOB OT KOP-
po3un

©oOoN AW

10

KOPPO3HH.

11.
12.
13.
14.
15.
16.

KOPPO3HH.

17.
18.
19.
20.
KOPPO3UH
21.
22.
23.
24.
25.
26.
27.
28.

CKopoCTh KOppPO3HH.

Koppo3uoHHas cTOMKOCTh METAIJIOB U CILJIABOB.

BHyTpeHHMe 1 BHEIIHKE (AKTOPHI KOPPO3UH.

[Toka3zaTenu KOppO3HH.

[To xakuM MpU3HAKaM KIACCH(PHULIUPYIOT MPOLECCHl KOPPO3HH.

Kak knmaccupuiupyroTcsi METOIbI 3alIUTHl METAJIOB OT KOPPO3HH.

Kakwue cymecTByrOT METOIBI BO3ACHCTBHS HA METAJLI JIJIS 3AIIUTHI OT KOPPO3UH.

Kaxkue CYIIECTBYIOT METO/bI BO3IL€I/ICTBI/I$1 Ha CpCay U YCJIOBU:A SKCIUTyaTallur AJIA 3alIUTBL OT

Kakwue cymecTByroT KOMOMHHPOBAaHHBIE METO/IBI 3aITUTHI OT KOPPO3HHU.

B yem 3akirodaercss MEXaHU3M Mpoliecca XUMUYECKONH KOPPO3HH.

YTto Takoe razoBasi KOppO3usl.

KakoB MexaHu3M mpoiiecca ra3oBO KOPPO3UH

BryTpennue u BHemHUE (aKTOPHI Fa30BOH KOPPO3HH.

KaxoB MexaHu3M ¥ CTaJuM OKUCIICHUS XKejle3a U KeJe30yTIePOAUCTIX CIIJIaBOB IPH ra30BOU

Kakoii cocraB, cTpoeHne 1 CBOHCTBA OKAJIMHbI B 3aBUCMOCTH OT TEMIIEpaTyphl HarpeBa.
Kakwue cymecTByrOT METO/IBI 3aIIIUTHI METAJUIOB OT Ta30BOM KOPPO3UH.

Kakue cymecTBy0T METObI BO3ACHCTBHUS HA METAILT AJIS 3AILUTHI OT Fa30BOM KOPPO3UH.
Kakue cymiecTByIOT METO/IbI BO3IEHCTBHS Ha Fa30BYIO Cpely AJIS 3aIUTHl METaJlIa OT Ta30BOH

KaxoBbI NpUYMHBI M yCITIOBHSI BOSHUKHOBEHHS AIIEKTPOXUMUYECKON KOPPO3HH.

YT0 Takoe IEKTPOAHBIE NOTCHIIMAIIBI METAJUIOB B 3JIEKTPOJIUTAX.

Kakune peakuuu npoTeKaroT MpH JIEKTPOXUMUUECKOH KOPPO3HH.

Kunematuka aHOZHOTO Ipoliecca IpH AEKTPOXUMHUUYECKON KOPPO3HUH.

KunemaTtuka katogHOro mnpouecca npy 3JeKTPOXUMHUECKOH KOPPO3HH.

Kakue BHyTpeHHHE (aKTOPHI JJIEKTPOXUMHUYECKON KOPPO3UU METAILIIOB.

Kakwne BHemHIE (GakTOPhI JIEKTPOXUMHUECKONH KOPPO3UU METAIIIOB.

Kak nmpoucxomuT mporecc OKHCICHHMs] JKeIe3a H €r0 CIUIABOB 110 MEXaHU3MY IEKTPOXHMHYE-

TaJ1JIOB
B1.B.JIB.05.01
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CKOU KOPPO3HH.

29. Yo HassiBaeTCs aTMOCHEPHON KOPPO3HUEN.

30. Kakwue CymiecTBYIOT BUJIbI aTMOCHEPHON KOPPO3HH.

31. KakoB MexaHu3M aTMOC(HEPHON KOPPO3HUH.

32. ®axTopbl, BIUSIOIINE Ha CKOPOCTH ATMOC(EPHON KOPPO3HH.

33. Uro Ha3bIBaeTCA MOA3EMHOM KOPPO3HEN.

34. Kakue CyImecTBYIOT BHIbI IOA3€MHON KOPPO3HUH.

35. KakoB MeXaHW3M I0/I3€MHOI KOPPO3HH.

36. Kaxwue cymecTByOT Crioco0bl 3allUThI OT TOJ3E€MHON KOPPO3HUH.

37. KakoB MexaHM3M KOPPO3HH B BOJHBIX Cpeax.

38. Kak knaccupuuupyercst KOppo3ust B BOAHBIX Cpe/ax.

39. KakoB MexaHH3M KOPPO3HH B 3JIEKTPOJHTAX, B PACTBOPAX KHUCIIOT, B PACTBOpax IIENOYCii, B
pacTBopax coJieil.

40. KakoB MeXaHH3M KOPPO3UM B OPraHMYECKUX CPEIax: JJIEKTPONPOBOIAIIMX M HEIEKTPOIPO-
BOJISIIIIHX.

41. Yro Ha3pIBaeTCs JIOKAIBLHON KOPPO3KMEN, U KaK OHA KJIaCCH(DUIMPYETCS.

42. KaxoBbl 0COOCHHOCTH W MEXaHH3M TPOIIecca JIOKAIbHOM KOPPO3HUH.

43. Kax xnaccupuuupyrOTCs BCE METOJIbI 3aI[UThHl METAUIOB OT KOPPO3UU Ha CTAJUH TPOEKTUPO-
BaHUs1, CTPOUTENIBCTBA U DKCIUTYaTal[MH [IEXOB U 000PYI0BAHUSL.

44. Kaxue CyIIeCTBYIOT METOIbI BO3ICUCTBHS HA METAJLI IIPH 3aIIUTE METAIIOB OT KOPPO3HH.

45. Kak K1acCHpUIMPYIOTCS 3alIUTHBIC MOKPBHITHS HEOPraHMYECKOM M OPraHHYeCKON MPUPOJIBI
TIPH 3aIIUTE METAIUIOB OT KOPPO3HHU.

46. B ueMm 3aKII0YAETCS CYIIHOCTD KATOAHOM 3alIUTHI TIPU SIICKTPOXUMHUYECKOI 3alIUTE METAJLIOB
OT KOPPO3HH.

47. B 4eM 3aKII0YAETCs CYLMIHOCTh aHOMHOW 3AIUThI MPH JIEKTPOXUMHUYECKOH 3aIMTe METAILIOB
OT KOPPO3HH.

48. Tne HaxOAUT NPUMEHEHHE MPOTEKTOPHAS 3AIMTA PH HJIEKTPOXMMHUYECKOMN 3aIUTE METAIIOB
OT KOppO3UH

49. Kaxwue CyIIEeCTBYIOT METO/IbI BO3/ICHCTBHSI Ha KOPPO3HOHHYIO CPe/Ly IIPH 3aIl[UTe METAIIOB OT
KOPPO3HH.




Cmpyxm CmpyxkmypHuviti
VDHbI Manupyenvie 91eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
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50. Kakwue BemecTBa Ha3bIBAIOTCS HHIMOUTOPAMU KOPPO3HMH U KaK OHH KIACCU(DUIIUPYIOTCS.
51. Kakwe CymiecTBYIOT METO/bl HAHECEHHMSI METAJUTMYECKUX 3aIUTHBIX MOKPHITHI IPH 3aIUTe
METAJJIOB OT KOPPO3UH.
52. Kak moAroTOBHTH IOBEPXHOCTh META/UIA JUIS MOJTYYCHUS] KAYeCTBEHHOTO 3aIUTHOTO MOKPHI-
THSL.
53. Kak ocymiecTBasieTcs Ipoece MONyYeHHst 3aIllATHOrO METAUTMYECKOTO MOKPBITHS 3JIEKTPO-
JUTUYECKUM METOIOM.
54. Kakwe CymeCTBYIOT HCOPTaHHMIECKUE TIOKPHITHS MIPH 3aIlHTE METAUIOB OT KOPPO3UH, CIIOCOOBI
3aIIHTHI.
55. Kakwue CymIecTBYIOT OpraHMYeCKHe MOKPBITHS MPH 3allUTe METAUIOB OT KOPPO3HH, CIOCOOHI
3aIIHTHI.
56. Yto MOHMMAIOT TOJ KOHCEpBAlMEN METAIUIOW3JENINI MpU 3aluTe OT Kopposuu. Kakue
CYLIECTBYIOT CPEACTBA KOHCEpBALMU
YMetb BbIOMpaTh Marepuanl u Me- | Ilpakmuueckue 3a0anusn:
pBI €ro 3alIuThl, HCX0s U3 | [IpenoKuTh MephI 3aIUTHl METAJUIOKOHCTPYKIIUH M METANTHYECKUX U3/ICIHI OT:
YCIIOBUH €ro 3KCIDTyaTaluy | - aTMoc(hepHO# KOppo3uuy;
U KOMIUIEKCA HpeabsBIIse- | - TOA3EMHON KOPPO3uH;
MBIX TpeOOBaHUIA; - KOPPO3WH B BOJIHBIX Cpe/iax;
MPOTHO3MPOBATh KOPPO3U- | - KOPPO3HH B IIEKTPOJIHUTAX;
OHHBIE Pa3pyLICHHUS WU BbI- | - KOPPO3HUH B PACTBOPAX KHUCIIOT;
Ooupatb 3(ddexkTuBHBIE Me- | - KOPPO3HUH B pacTBOpaXx LIETOUEH;
TOJBI 3AIIUTHl METAJIION3- | - KOPPO3UH B PACTBOPAx COJICH H T.II.
JeNTUi U TEXHOJIOTHYECKOTO
0o0opyoBaHUS OT KOpPpPO-
3UH
Brnaners | NpakTUYECKUMH HABBIKAMHM | 3a0aHUsA HA pewieHue 3a0ay U3 npogeccuoHanbHou 001acmu, KOMNIEKCHbLE 3A0AHUA:

HCIIOJIb30BaHUs (yHIaMEH-

TaJbHBIX  OOIICUHXECHEp-
HBIX 3HaHUH NpU U3YYECHUU
OCHOBHBIX  3aKOHOMEPHO-

CTel mpolecca KOppo3uu, a

Hepe‘lI/ICHI/ITB OCHOBHBIC TEXHOJIOTUYCCKUEC OIICPALIUH TTPU:
- IIEKTPOJIMTHYCCKOM IIMHKOBAHUH;

- hocaTrpoBaHuH;

- OKCHUJUPOBAHWU U T.II.




Cmpyxm CmpyxkmypHuviti
VpHbLU [Thanupyemsie INeMeHm
oNieMenm Oyenounvle cpedcmsa obpazosamerns
pe3yabmamol 00yYeHUs 9
Komneme HOU
HYyuu npozpammol
TaKxKe MPOEKTUPOBAHUH
TEXHOJOTHYECKUX IPOLIEC-
COB U PEXKUMOB HU3TOTOBJIC-
HUSL METAJUIOM3ACIUNA, B
TOM 4YHUCJIe METalJIou3/e-
JUIA C 3alIUTHBIMU MOKPBI-
THSAMHU
3HaTh KJIACCU(PUKAITIIO u | Ilepeuens meopemuueckux 60npocos K 3auemy:
CBOICTBa METAIIOB 1. Knaccudukanys 4epHbIX METaLIOB.
2. Krnaccudukarius BETHbIX METaJIOB.
3. TemmoBbie CBOMCTBA METAJIIOB.
4, [TMOTHOCTH ¥ TEPMUYUECKOE paCcIIUpEHHE.
5. DJeKTpUUECKIE CBOWCTBA.
6. MarHuTHBIC CBOMCTBA.
7. XJ1aJ0CTOUKOCTb.
8. BBIHOCITHBOCTS.
9. M3HOCOCTOMKOCT.
10. XKapocToitkocTh dusznyeckue
11. Koppo3noHHas CTOHKOCTB CBOMCTBA Me-
YMers OPHEHTHPOBAThCSl B Tpak- | [Ipakmuueckue 3a0anus: TaJlJIOB
THYECKOM npuMeHeHud | [lpueecmu npaxmuyeckue npumepbl RPUMEHEHUsS. 8 MEXHUKE U NPOMBIUICHHOCMU CLEOVIOUUX C8OUCME b1.B.JIB.05.02
(U3UYECKUX CBOWCTB Me- | MEemanios:
TaJIoB - IIEKTPUYECKHUE ¥ MATHUTHBIC CBOWCTBA;
- BSI3KOCTh U IIOBEPXHOCTHOE HATSKCHHE METAJLIOB IIPU TEMIIEpaType IIaBJICHUS;
- YOpYIH€E CBOMCTBA;
- KOO GUITUCHT TPEHUS PA3ITUYHBIX METAIUIOB;
- TETUIONPOBOJTHOCTh
Brnagers | HaBeikamMum — ompeneneHus | 3a0anus Ha pewieHue 3a0au u3 npogheccuoHaIbHON 001aCmU, KOMIICKCHbLE 3A40AHUSL:
¢usnyeckux U QUMKO- | [lepeuuciums 0CHOBHBIE 9MANbL MEMOOUKU ONPEOeNeHUs PUIUYECKUX CEOUCE MEMANI08:
MEXaHUICCKUX cBoricTB | 1. HcnbiTanue Ha pacTshKeHUE.
MaTepuajoB  Pa3lUYHBIX | 2. HcnpiTanue Ha ABYXOCHOE PacTsHKEHHE.




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

KJIaCcCOB

HcneiTanus Ha cxartue.

HcnbrTanue Ha u3rud.

HcneiTanue Ha KpydyeHuHe.

HcnpITanus craHapTHBIX 00pa3iioB Ha U3THO.
OrnpezaeneHre AMHAMUYECKOW TBEPAOCTH U T.JI.

No gk w

OIIK-2 - TOTOBHOCTBIO KPUTUYECKH OCMBICTUBATH HAKOIUICHHBIN OIIBIT, H3MEHSITH IMPU HEOOXOAMMOCTH IMPOQHIIb CBOCH MPOodeCcCHOHATBHOMN IeSTeb-

HOCTH
3HaTh OCHOBHBIE XapaKTEPUCTHKH | TeopeTnyeckue BOIIPOCHI:
MPOJYKTOB 4epHOU u 1BeT- | 1. Poup yepHBIX MeTaIOB B cpepe denoBedecKoi NeITeTbHOCTH
HOW METaJUTyprHH: YyTyHa, | 2. Uro Takoe 4yryH?
CTaj, (eppocmaBos, 3. OOmas cxema Mpou3BOICTBA YEPHBIX METAIUIOB.
IIOMUHMS, MEIH, HUKEJIS; 4. OcHOBHOE pa3nu4Me 4yryHa U CTaau?
MECTO TNpPOM3BOACTBA uep-| 5 Uro Takoe cTaib?
HBIX METaJUIOB B cdepe ue- Kakwue craneriaBuibHbIe arperatbl MOT'YT HCIIOIB30BATHCS JJISI BHITUIABKU CTAIN?
JIOBEYECKOM JICSTENBHOCTH; | 6, Ha3zoBute mmxToBble MaTeprabl, KOTOPhIE UCTIONL3YIOTCS MPH BHIIJIABKE CTAU B KUCIOPOIHOM
TpeGoBaHus K MPopeccHo- |  koueprepe.
HAJIbHOH ACATCIBHOCTH | 7, HasoBuTte muUXTOBBIE MATEPHAIIBI, KOTOPBIE UCIIOIB3YIOTCS IIPU IIPOU3BOJICTBE AFOMUHUS, MEU, OCHOBBI Me-
pPabOTHMKOB YEPHOM Me- | Hukes. TaJuIypruve-
TaJTypruu 8. Kakue arperarsl HCTIOJIB3YIOT IIPY NPOU3BOACTBE LIBETHBIX METAIIOB? CKOTO TIPOU3-
9. B 4eM ocHOBHBIEC OTJIIMYHS METAJUTYPTUU YEPHBIX U IIBETHBIX METAJIIOB?
10. Tpebosanus K mpoheCCHOHATBHON JAeATeIbHOCTH PAOOTHIUKOB YePHOI METaJUTypruu BOACTBA
Ymets OLICHUBATh ¢buzuKo- [IpakTuyeckue 3agaHus: 51.5.19
MEXaHWYECKHE  CBOMCTBa - OTIPEZICITUTH OKUCIIUTENBHYIO CIIOCOOHOCTB aryioMepara, conepxarero 60 % Feys, u 15 % FeO.
MaTepUaIoB U TPOTYKTOB - OIPEICITUTH OKKCITUTEIILHYIO CIIOCOOHOCTh OKAITMHBI, coneprkartieit 70 % Feys, u 73 % FeO.
METaJJIyPrUYecKoro  mpo- - CKOJIBKO M3BeCTH, cozeprkanieii 85 % CaO, otpebyercs s ommakoarust 0,7 % Si B 300 T xumkoro
M3BOJICTBA; METalIa, €CJIM OCHOBHOCTH IIJIaKa-3,5 ?

paborats ¢ uH(pOpMarHen
0 Tporeccax M arperarax
MIPOU3BOJICTBA;

KPUTUYECKH OCMBICIINBATh
COCTOSIHUE W IIYTH pa3BU-

- Ha CKOJIHKO TTOBBICHTCSI OCHOBHOCTH IIJTIaKa, €cliv K 35 T nmuraka, comepskamiero 43 % CaO u 13 %
SiO, nob6asuth 7 T U3BeCTH, comepxariei 87 % CaO u 2 % SiO, ?




Cmpyxm CmpyxkmypHuviti
VPHbIL Manupyenvie anemMenm
oNieMenm Oyenounvle cpedcmsa obpazosamerns
pe3yabmamol 00yYeHUs <
Komneme HOll
HYuu npocpammol

THSI ~ METaJIypTUYECKOTO

MIPOM3BOJICTBA
Brmamers | HaBBIKamMm pPa0OOTBI ¢ co- | [IpakTHdeckue 3agaHus:

BPEMCHHBIMU  CPCICTBAMMU | — B cpejie JIEeKTPOHHBIX Tabmui EXcel paccunTaTh HCXOMHBIN COCTAB MIMXTHI /IS BHITUIABKH CTAIH

uHpopMa B 00JacTH | g KHCIIOPOTHOM KOHBepTepe (MCXOMHBIE JaHHBIE 10 BApUAHTAM);

METAJUTypTHA  YCPHBIX W | _ CPaBHHTH TEXHHKO-D)KOHOMMYECKHE IOKa3aTelH paboThl JoMeHHBIX meueil Ne§ (¢ B3Y) m Ne 4

HBETHBIX METAJLIOB, _ | (xoHyCHOE 3arpy304HOE YCTPOHCTBO);

cniocobamu cp aBHHT?m’HOH - ncronp3ys makeT «OnucaTenbHas CTaTUCTHKa» MpoaHAIM3UpoBaTh BEIOOPKY u3 1300 miaBok B

OIIEHKH TOKa3aTeNeil mpo- KKIL,

H3BOJICTBA;

KOMITBIOTCPHBIMH TCXHOJIO-

rusiMu 00paboTku uHMOP-

MaIliH
3HaTh OCHOBHBIE JTalbl MosBIe- | [lepeuens meopemuueckux 60npocos 0/ ROOZOMOGKU K 3auemy:

HUS METAJLUTyPrUUE€CKUX
TEXHOJIOTUM; BKJIaa BENy-
LUX POCCUICKUX U 3apy-
OCXKHBIX YYCHBIX B pa3BU-
THE METAJTYPTUHU; CYyIIECT-
BYIOILLIME B HACTOSAILIEE Bpe-
MsI KOHCTPYKLIMOHHBIE Ma-
TepUaibl;

B3aUMOCBSI3b MEXIY HCTO-
pHUYECKMM JTalloM W NpH-
MEHSIEMBIMU MaTepHuajaMu;
JIOCTOMHCTBA W HETOCTATKU
METALUTYPTUUYECKUX  IPO-
1IECCOB Ha OIPEIEIEHHBIX
JTanax pa3BUTHS YeEJIOBe-
4YecTBa; MPUHIUIBI BEIOOpa
KOHCTPYKLUMOHHBIX  Mare-

HcTopust HayKH ¥ TEXHUKH KaK TPEJMET HCCIIETOBAHMSI.

[onmy4yenue meau u3 pyn.

[Tomryuenue OpoH3bl. BpoH30BEI BEK.

[Nony4enue xene3a MPsIMbIM BOCCTAHOBJICHHUEM PY/IbI.

Kpuunsiit merog,.

[Nony4yenue OynaTHOW CTaNH.

IlepBbie MeTOBI 00PaOOTKH METAIIIOB JIaBICHUEM.

TurenpHbIN CIIOCOO MPOU3BOJICTBA CTAJIH.

KpymHeiinme TexHAYeCKHe JOCTHKEHUS U BHEJIPEHUE MAIIMHHON TEXHUKHU B TPOMBIIIIIICHHOCTb.
10 JlangmadT, KaKk BaKHEHIINA METaITypru4ecKuil pecypc.

11.TInaBka MeTaia B CHIPOYTHBIX U KATAJIOHCKUX TOPHAX.

12. llITroko(heHbI U OCMYHJICKHE TICYH.

13. PazpaboTka My UIMHIOBOIO TIPOLECCa.

14.TIpokarka MeTauia B IUTFOIIMIBHBIX MalinHax. [10sBICHHE IMCTONMPOKATHBIX U COPTOBBIX CTAHOB

CoNoGaRWDNE

Hcropus me-
TaJUIypruu
b1.B./1B.02.01




Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu

Inanupyemvie
pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

pUAJIOB B 3aBUCHMOCTH OT
0COOEHHOCTEH OIpemescH-
HOTO MCTOPHYECKOTO TIe-
puozaa

YmeTh

BBLJICNIATH 0c0OEeHHOCTH
UCTOPHYECKOTO  Pa3BUTHS
METaJUTypTUU CpPeAH HCTO-
pHYECKOTO pa3BUTHS  00-
IIECTBA;

aHAIN3UPOBATh XOJI HCTO-
pHYECKOTO pa3BUTHS  00-
miecTBa ¥ NMPUMEHEHHS Me-
TaJUTyPTUYECKUX TEXHOJIO-
Tdii; Ha OCHOBE aHaju3a
Hay4YHOH JIMTEpaTyphl ca-
MOCTOSITEJIEHO OIpENeNsTh
YPOBEHb DPa3BUTHS MeTall-
JIyprU4ecKoil OoTpacii Ha
JTanax UCTOPHYECKOTO
Pa3BHUTHS; apryMEHTHpPOBa-
HO JIOKa3bIBaTh JOCTOWHCT-
Ba W HEJIOCTATKH METaJJIOB
U CIUIaBOB Ha OJTamax HcC-
TOPUYECKOTO Pa3BUTHUS 4e-
JIOBEYeCTBa

Ilepeuenv mem ons npesenmayuu

- Mexanuka B [IpeBHel I'penuu, OTKPBITHS U TBOPLBL.

- Jleonapno na BuHuu — y4eHBIH, XyJ0KHUK, apXUTEKTOP, MBICTUTENb, HHKEHEP. OCHOBHBIC TEXHUYE-
ckue m3ooperenust Jleonapmo na Bunun.

- Benukuit pycckuii meramutypr I1.IT. AHOCOB.

- UsBectHBI pycckuit meTamutypr [1.M.O0yxoB.

- ’)Kuznb u nesrensHocTh [I.K.UepHoBa — ocHOBaTtemns Metauiorpadum.

- A.A. baiikoB — ocHOBaTeNlb COBPEMEHHOM TEOPUN METAJLUTYPTUUECKUX MPOIIECCOB.

- I'.B. KypZitoMOB — OCHOBAaTelb COBPEMEHHOM TEOPUH MAPTEHCUTHBIX NPEBPALICHUM B CTaU

Bnanets

OCHOBHBIMU METOIaMHU
aHajM3a HAay4yHOU JIHTepa-
Typsl B 00JacTH HCTOPUH
METaJUTypIuu;

npodeCCUOHANBHBIM  SI3bI-
KOM B 00JacTH HCTOpUH

Ilepeuens 3a0anuii K cemunapam:
Poccwuiickue ydeHbie B 001aCTH MaTepUAIOBEACHNS.
Hanpasnenus uccienoBaHuii MaTepruanoBeICHUS.
ITpuembl oboraieHust 0OJOTHBIX PY/I.
YHUKAIBHOCTh PYCCKON METAJLTypriu.
IITrokO(DEeHBI 1 OCMYHJICKHE TICYH.




Cmpyxm CmpyxkmypHuviti
VpHbLU anemMeHm
neMeHm [anupyenvie Oyenounvie cpedcmea obpazosameins
comneme | PE3yromanmal 00yyeHus or
HYuu npozpammbl
MeTaJUTyprun «Karanonckuii» TopH
MPAKTHYECKUMHU  HaBBIKA-
MM CaMOCTOSITEJIbHOM pa3-
pabOTKU U UCIOJIb30BAHUS
Hay4YHO-TEXHUYECKOU JIH-
Teparypel B oOjacth Me-
TaJTYypruut
3HaTh OCHOBHBIE J3Talbl Pa3BUTHS Ilepeuensy meopemuueckux 60npocoé 071 ROOZOMOGKU K 3auemy:
TEXHUKH M TEXHOJIOrMH; | 1. Poib HayKW W TEXHUKH B PAa3BUTHH 0oOIecTBa. VICTOpPUS HAyKW M TEXHHKH KaK MPEIMET HUCCIIeI0Ba-
0COOEHHOCTH BO3HUKHOBE- HUS.
HMS M Pa3BUTHA TEXHUKH H | 2. [IpoTOHAy4HBIE 3HAHUS IEPBBIX [MBUIM3AIIMIA.
TEXHOJIOTUH B PA3TMYHBIC | 3, OGiHe MpU3HAKH AHTHIHOM HAYKH.
TICPHOABL  MCTOPHUHCCKOIO | 4 Hayuuple 3nanuns Ha Jlpesnem Boctoke. Hayunbie 3nanns Kuras. Hayunsie snanus Vnuu.
passuTus  obliecTBa; 0C- | g ®dunocodus ectectBozHanus B [pesreii [ perum.
HOBHPIC TeH)'IeHHHH Pa3BH-1 6 Mexannxa B HpeBHeil I'pertn, OTKPBHITHS U TBOPLIBL.
EI;I;IHT;;((I:{;I;I::MemL[y passH- 7. OCHOBHBIE MPE/ICTABICHUS IPEBHUX TPEKOB O CTPOCHHUU 3eMITd U BCeelleHHOI.
THeM OGIIECTBA H YPOBHEM 8. Dmnoxa Bo3poskieHus, o01ias XxapakTepUCTUKA M €CTECTBEHHO-HAYYHBIE JTIOCTHKEHHUS.
DAIBUTHS  TEXHUKH, Ha- 9. .. Passurue texuuku B XVI—XVII BB. Hcropus Tex-
NpaBJje€HUs pPa3BUTHS TeX- 10. . Mexannka B XVII B. HUKH
HUKA U TEeXHOIOrHH Ha co- | 11. 3aposkieHue 2IEMEHTOB MAIIMHHON TEXHUKH b1.B./1B.02.02
BPEMEHHOM JTare 12. Hcropus yTBEp K eHHs BTOPOIO Hauala TEPMOANHAMUKH
13. Kpynneiimne TeXHHYECKUE JOCTHKEHUS U BHEAPEHUE MAITMHHOM TEXHUKH B TIPOMBIIIIIEHHOCT.
14. Hayunas peBosronust Haana 20-ro Beka.
15. Kpynseiimue nzo0perernst XX B. U IMHAMUKA Pa3BUTHS OTIEIBHBIX TUIIOB TEXHHYECKUX OOBEKTOB.
16. CoBpeMeHHbIE KOHIICTIMU TPOMCXOXKICHUSI JKM3HH M SBOJIIONUH Grocdepsl 3emin.
Ymethb MOJIb30BAaThCSI  COBPEMEH- Ilepeuenv mem ona npezenmayuu

HOW Hay4YHOW JuTepaTypou
JUTSE O0OTaIleHUs 3HAHUSMU
B 00JaCTH UCTOPUM TEXHU-
KH; BBIJCIATH OCOOCHHOCTH

— ApI/ICTOTeHL. Kuznp n Hay4dHas ACATCIbHOCTD.
— ApXI/IMC}_I. Kuzup n Hay4dHas ACATCIbHOCTD.
— EBK.]'II/I,I[. Kuznp n Hay4dHad JCATCIbHOCTD.




Cmpyxm CmpyxkmypHuviti
HbI1 anemMeHm
ail/gmenm Haanupyemvie Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal 00yyeHus or
HYuu npozpammbl

pasBuUTHs TCXHUKU Ha pas- — IItonemeii. JKu3Hp u Hay4dHas AESTENbHOCTb.

JIAYHBIX STarax uCTOpHHc- — Jleonapno na BuH4M — ydeHBIH, XyI0KHHUK, ApXUTEKTOP, MBICJUTENb, HHKEHED.

CKOTO  Pa3BHTIA, - TOJIb30- — OcHoBHBIE TexHUUEeCKHE H300peTenus Jleonapao na Bunym.

BaThCs TEPMUHOJIOTHCH B .

B S ——— — Tamuneo Nanuneii. Ero 6uorpagus.

JMCIITUTHH; — Xpucrtuan ['roiirenc — u3obperarens u ontuk. [Ipunnun [tolireHca — OTKPBITHE, MOJICPHU3A-

AHATM3MPOBATh  YPOBEHD 1S, COBPEMEHHOE HCIIOIb30BaHHE.

Pa3BUTHUS TEXHMKH Ha pas- — Huxkomnait KoniepHuk u ero cucteMa MUpO3JIaHUsL.

JUYHBIX JTarax HCTOpHYe- — JIxopnaHo bpyHo: Guorpadus, MUpOBO33pEHHUE, MECTO B UICTOPUH HAYKH.

CKOTO pPa3BUTHsI OOILECTBA;

apryMEHTUPOBAHO JOKa3bl-

BaTh JOCTW)KCHHE OTpee-

JIEHHOTO YPOBHS DPa3BUTHA

TeXHUKH B OIPEICICHHBIM

HMCTOPUYECKHIA TIEPUOJT pa3-

BUTHS 00II[eCTBa
Brnagets | ocHOBHBIMH METOJITaMH1 Ilepeuens 3ad0anuit Kk cemunapam:

aHalM3a Hay4HOH JIMTEpa- — OCHOBHBIE MTOHATHUS U 3aKOHOMEPHOCTH Pa3BUTHUSL TEXHUKH.

Typel B 00nacTu mcTopuu — CucreMa «4ellOBeK — TEXHUKa.

METAJLTYpTHH, — TexHHKa 1 HHXKEHED.

po(eCCUOHATIBHBIM  SI3bI-

KOM B OGNACTH WCTODHH — HHxeHepHas NesTenbHOCTb.

TEXHUKH; — BuinsiHue HayKU ¥ YYEHBIX Ha PA3BUTHE TEXHUKH

MPaKTUUYECKUMHU  HaBbIKA-

MM CaMOCTOSITEJILHOM pa3-

pabOTKH W UCTIONB30BAHUS

HayYHO-TEXHUYECKOH JIH-

TepaTypbl B 00JIACTH TeX-

HUKHA
3Hath TpeOOBaHUS K TOITrOTOBKE

OTYCTA II0 TIPAKTHUKE CO-

IIpuembl 006pabOTKK U CUCTEMAaTH3AIMK (PAKTHYSCKOTO U JIMTEPATYPHOTO MaTepuaja

YuebHas - 03-




Cmpyxkm CmpyxkmypHuli
HbI anemMeHm
P Inanupyemvie
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. -
Komneme HOL
HYyuu npozpammol
TJIACHO YTBEP>KACHHBIM HaKOMMUTEIIb-
hopmam Has MpaKTHUKa
VYmerp | cocraBmaTh  or4eT 1O | COCTaBIATH M MUCATh OTYET IO y4eOHOH - 03HAKOMHUTEIBHOHN MTPAKTHKE. 52.B.01(Y)
MpaKTUKe Pa30uparbest B TEOpETUUECKUX BOMPOCAX M30paHHON TeMBI, CAMOCTOSTEIBHO MPOAHATU3UPOBATh MTPAKTH-
4ecKuil MaTepua, pazo0paTb 1 000CHOBATH MPAKTUYECKHE TIPEIOKECHUS
Brnaners | mpaBWiaaM#  MOATOTOBKH
YCTaHOBJICHHOH OT4eTHO- | [[premamu cocTaBieHHs U HAMMCAHUS OTYETa 10 YUeOHOH - 03HAKOMHUTEIIBHOM MPaKTHKE:
CTH TO YTBEPXKICHHBIM | OTpa3uTh MaTepHall 0 COHOBHBIM nozpazaeneHusMm [TAO «MMK»
dhopmam
3HaTh TpeOOBaHUS K IIOATOTOBKE YyeOHas -
OTY4eTa IO TPAKTHUKE CO-
p [IpaBwuia 06paboTKH U crcTeMaTH3aNH (PAKTHIECKOTO U JINTEPAaTypHOTO MaTepraa TpaKThKa 1o
TJIaCHO YTBEPKACHHBIM HOJIyIIeHI/IIO
(opmam HEPBUYHBIX
YMeTh | COCTaBJIATL  OTYET 1O | COCTABIATH M MUCATh OTYET 10 YYEOHOM - MPaKTHKE M0 MOJyYEeHUIO NEPBUYHBIX TPO(ECCHOHATb- npodeccuo-
HPaKTHKE HBIX YMEHUH U HABBIKOB, B TOM YKCJIE€ IEPBUYHBIX YMEHUN U HABBIKOB HAY4YHO- HAILHBIX yMe-
MCCIIEIOBATEIIbCKON NEATEIIbHOCTH HHA ¥ HABEI-
Brnaners | npaBuiamu _TIOrOTOBKH KOB, B TOM
YCTAHOBJIGHHOHW  OTYETHO- YHCIIe TIEpBUY-
CTH TIO YTBEP)KIACHHBIM HBIX yMeHHT K
bopmam [MpaBunamu 06pabOTKK M cUCTEMaTH3aluK (DAKTUYECKOTO U IUTEPATyPHOTO MaTepHaa. HABBIKOB Ha
CopeprkaHne oT4eTa ONpeessieTcss MHUBUIYaIbHBIM 3aJaHUEM, BBIITAHHBIM PYKOBOJIUTEIIEM ITPAKTHKH.
Pa3060p TEOPETHUECKHUX BONPOCAX M3OPAHHON TEMBI, CAMOCTOSTE/IbHBII AHANN3 MPAKTHYECKOTO Mate- [ 1h0
pHana, 060CHOBATH MPAKTUIECKHE TIPE/TIOKEHHS uceienosa-
TEJbCKON nes-
TEIBHOCTH
b2.B.02(Y)
OIIK-3 - ciocoOHOCTBHIO 0CO3HABATH COMMANBHYIO 3HAYMMOCTh CBOCH Oyaymiel nmpodeccuu
3HaTh OCHOBHBIE OIIPE/CTICHUS H | ® Teopetnueckre BOPOCHI:
OcHoBBI Me-

IMOHATHA, HUCIIOJIB3YEMBIC B

1. OOmas cxema mpon3BOJCTBA YEPHBIX METAIIJIOB.




Cmpyxm CmpyxkmypHuviti
HblL 91eMeHm
ail/gmenm Haanupyemvie Oyenounvle cpedcmsa obpazosamerns

comneme | PE3yroman 00yyeHus oi
HYyuu npOSPAMMbL
METAUIyPIud  Y€PHBIX M| 2.  XWMHYECKHH COCTaB JKeIE3HBIX pya. TpeOoBaHUS K KAYECTBY JKEIE3HBIX Py U HEOOXOAMMOCTH | TAJUTypTHYe-
UBCTHBIX METAJIJIOB,; MOJITOTOBKH MX K JOMEHHOM TUIABKE. CKOTO IIPOU3-
MECTO MPOU3BOACTBA Me- | 3, Tunel kene3HbIX Py Mo pyaooOpasyroieMy MuHepanry. OCHOBHBIE MECTOPOXKICHUS KEIIC3HBIX BOJICTBa
TAUIOB B cepe uenoseve- | pyn, B1.E.19
CKOH JIeATELHOCTH 4,  ®mrochl JOMEHHOM MIIABKH, TEXHOTEHHOE CHIPHE.
5. Crioco0bl MOATOTOBKH P/ K TOMEHHOH TuiaBke. HasHaueHWe U XapaKTEpUCTHKA CIIOCOO0B OKY-
CKOBAHUS JKEJNE30PyTHBIX MATCPHAIIOB.
6. CyIHOCTh arfioMepaIioHHOTO Mporecca.
7.  TlpsmMoe u KOCBEHHOE BoccTaHOBIIeHHE OKCcUIoB. Ocobennoctr. ITokasarenn. CpaBHEHHE MTPSIMO-
IO ¥ KOCBEHHOTO BOCCTAHOBJICHHUSI.
8.  BoccraHoBieHHe KpEMHUs, MApraHila, BaHa s ¥ TUTaHa B JOMEHHOM MEYH.
9. O6pa3oBaHme YyTryHa B TOMEHHOM Mme4yr. BUIbI YyTYHOB, BHIIIABIAEMBIX B IOMEHHBIX eUax.

10. IlInakoobpa3oBaHue B JOMEHHOH meur. [lepBUYHBIN, TPOMEKYTOYHBIH, KOHEUHBIH nu1ak. CocTaB
KOHEYHOTO Iu1aka. TpeOoBaHMS K HIJTaKaM.

11. TloBenenwue u Gananc cepsl B IOMEHHOM Mieun. BHeqoMeHHas necynbhypanus 4yryHa.

12.  OcHoBHBIE ITyTH U CIIOCOOBI CHIKEHUSI PACX0/1a KOKCa TIPU BBITUIABKE YyTyHA.

13.  OOuuee ycTpoicTBO M COCTAB KOMIUIEKCA IOMEHHON MEYH.

14, Bsinyck 1 yoopka MpoayKTOB IUIaBKU. JINTEHHBIH ABOP.

15. Bwuasl ctanm mo CTENEHU PACKUCIEHHOCTH

16. Yro Ha3bIBAETCS PACKUCIICHUEM CTaH?

17. Kakue MaTepuanbl Ha3bIBAIOTCSA METAIUTMYECKOM IIIMXTON?

18. Kakue maTepuaibl Ha3bIBAIOTCS HEMETAJUTMIECKOW MIMXTOM?

19. U3 Kakux OCHOBHBIX KOMIIOHEHTOB COCTOUT CTaJICTIJIABHIIbHBIN MIIaK?

20.  YTto Ha3bIBaeTCS OCHOBHOCTBIO LILIAKA?

21. Kax Ha3bIBaeTcs CTANb C Pa3IMUHON CTENICHBIO JIETUPOBAHUS?

22. Kakwue craneriaBUIbHbIE arperaTbl MOTYT UCIIOJIL30BATHCS JIJIsI BBITIABKH CTaITN?

23. Hapucyiite cxemy npouis KUCIOPOJHOTO KOHBEpTEPA.

24. Ha3oBuTe MIMXTOBBIE MaTepHalbl, KOTOPBIE UCIOIB3YIOTCS MIPH BHIIIABKE CTAJIH B KUCIOPOJHOM
KOHBEpTEpe.

25. Kakwue n3BecTHBI pa3HOBWIHOCTH KOBIIEBOI 00pabOTKHU crann?




Cmpyxkm CmpyxkmypHuli
HbI anemMeHm
P Inanupyemvie
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYuu npozpammbol
26. Ilepeuncnute ocHOBHBIC pazHoBHAHOCTH MHII3.
27. Tlouemy omHa u3 pasHoBugHOcTe MHJI3 Ha3bIiBaeTcst pajananbHON?
28. Kakue npeumyniecTBa UMeeT HeNPEepbIBHAS pa3irBKa CTAIH Nepel Pa3IUBKON B H3JI0KHUIIBI?
YMetb KPUTUYECKH OCMBICIHBATh | IIpakTudeckue 3agaHus:
COCTOsSIHME W TyTH pa3Bu-| l. Iyt noBeimenus 3pPpekTHBHOCTH pabOThl TOMEHHOH meun?
A~ Mertammyprudeckoro | 2. Untencudukanus BeimuaBku ctamu B J{CII u JICA?
MIPOM3BOJICTBA
Brnagers | e uHpopMarmen ofe IIpaxTueckue 3a0anus:
CBIPBEBBIX M TEXHUYECKUX 1. Xumuueckuii cocTaB eJe3HbIX pya. TpeOoBaHMS K KaUuecTBY KEJE3HBIX Py U He-
0azax  METaLTyprHYecKOro 00XOAMMOCTh TIOATOTOBKU X K JJOMEHHOH TUIABKE;
IIPOHU3BOJICTBA; 2. Tumel sxene3HbIX pyz 10 pynooOpasyromeMy MuHepary. OCHOBHbIE MECTOPOXKICHHS
J HaBbIKAMH  ITOWCKA JKEJIE3HBIX PYI.
HAy4yHOH M TEXHUYECKOU 3. @rocel JOMEHHOH TUIABKH, TEXHOTEHHOE CBHIPhE.
undopMaluy 1o Hampasie- | 4. HazoBuTe mmxToBBIE MaTepHallbl, KOTOPBIE UCIIOIB3YIOTCS IIPH BBIIIABKE CTAJIA B KUCIOPOAHOM
HUIO «MeTtamtyprus» KOHBEpPTEpE.
5. J1g gero ncnosnp3yercs W3BECTh B KUCIOPOAHO-KOHBEPTEPHOM Iporiecce?
3HaTh Ponp merammyprum B pas-
BUTHM OOLIECTBA M 3KOHO-
MUKH CTPaHbI, PETHOHA WU
Teopemuueckue 6onpocoi:
ropoga. CoBpeMEHHOE Co-
1. Ponb 11 3HaueHHE METAITYPriM B OOILIECTBE.
CTOSHHE  METaJulyprude-
. 2. PazsutHe Metamnypruu B Poccun u 3a pyoeskoM.
ckoii otpaciu. IIpobremsr .
3. YepHble U IBETHBIE METAJUIBI, UX 3HAYEHUE B PA3BUTHHU MPOU3BOJICTBA U KUZHEACITEILHOCTH JIIOJEH.
W TEPCIEKTHUBBI Pa3BUTHUS Brenenue B
4. OCHOBHBIE METAJUTYPrHUECKHE TIPOLIECCHI.
METAITypTUH TOpOAa, pe- HallpaBJIEHNE
THOHA, CTpaHbl U 3apy0e- b1.B.J1B.01.01
HKBSl.
YmeTs Oco3HaBath  COUMANBHYIO | [Ipakmuueckue 3a0aHus:
3HaYUMMOCTh  mpodeccu | [ToAroToBKa JOKIaOB-TIPE3SHTAINI Ha MTPEUI0KEHHbIE WIIH CAMOCTOSTEILHBIE TEMATHKH.
METaJITypra. Boinensars | IloaroroBka IOKIag0B-IPEe3eHTALNN M KPATKUX COOOIIEHUH, PaCKPHIBAIOIIMX COLUAIBHYIO 3HAYHMOCTh
CBOE TIOJIOKEHHE CPeaH | MpodecCud METalypra; MOJOKEHHE METaypra Cpeau IpYyrux npodeccHii; BO3MOKHOCTb M3MEHEHHS
JIpYyrux npodeccuil. | mpodumns cBoet paboThI B mporiecce MpohecCHOHANBHOM e TEIbHOCTH.




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
pe3yabmamol 00yYeHUs o
Komneme HoOU
Hyuu npocpammol
Wamensars mpoduns croeli | OOCykICHUE POJIM M 3HAYCHHSI METAJLTYPTUU B OOINECTBE; pa3BUTHsI MeTautypruu B Poccun u 3a pyoe-
paboThI B Tporiecce | )KOM; 3HaueHUS YEPHBIX W IIBETHBIX METAJUIOB B Pa3BUTHH MTPOM3BOJICTBA U KU3HEIACATEITHHOCTH JIFOJICH;
npodeccuoHaIbHON O0COOCHHOCTEH OCHOBHBIX METaJLTyPIHUSCKUX MTPOIECCOB.
eI TELHOCTH.
Bnagers | MHdopMmalyei 0 ChIpheBbIX
M TEXHUYECKMX Oazax Me-
[IpakTryeckue 3a1aHus:
TAUTypPrudeckoro  Hpou3- . Ny
BOICTEA HaBbIKami [lonroroBKka MOKIAaMOB-TIPE3CHTAINNA U KPATKUX COOOIICHUH, COAEPIKAIIINX MHPOPMAIIHIO O CHIPHEBBIX U
HorcKa ’ HAVHOI 4 | TEXHIIECKHX 0a3ax METALTYpTrUIeCKOT0 POU3BOJICTBA.
o v INouck HAyYHOU M TEXHHYECKOW MH(OPMAIINYU 10 HampaBicHHI0 «MeTatyprus» (B paMKax COTjacoBaH-
TEXHUUYECKOH WH(OpMaIH .
HBIX 3a/TaHHH).
110 HaIPAaBJICHUIO
«MeTtamryprus».
3HaTH Ponps crrenmansaoctn «O0-
paboTKka METassIOB U CIUIa-
BOB JIABJICHUEM» B pa3BH-
THU O0IIEeCTBA U DKOHOMH-
Teopemuueckue sonpocwl.
KU CTpaHbl, pErHoHa W TO-
oma. COBpEMEHHOe  CO 1. Posb u 3HaueHue crenuaibHOCTH «O0paboTKa METAIJIOB U CIUIABOB JIaBJICHUEM» B OOIIECTRE.
E TOHI‘{I/IC 1?\/1 eIV DLHe 2. Pazurtne cnenmansHOCTH «O0paboTKa METAIUIOB U CILIABOB JaBieHneM» B Poccnn 1 3a pyOexoM.
o yp 3. YepHble ¥ IBETHBIC METAJUIBI, MX 3HAUYECHUE B PA3BUTHU MPOU3BOJICTBA U KU3HEACITCILHOCTH JIIOJCH.
ckoit otpacmu. [IpoGiemsr
4. OCHOBHBIE METAJUTYPTHUECKHE TIPOIIECCHI. Beenenue B
W TEPCIEKTUBEl Pa3BHTHUS
CHeuallb-
METAJIypruyd TOpoja, pe-
THOHA, CTpaHbl W 3apyoe- HOCTh
KDL, b1.B./IB.01.02
Vmers Oco3HaBath  COIUANBHYIO | [Ipakmuueckue 3a0anus:
3HAYUMOCTD npodeccuii | [ToaroToBka qOKIa0B-IPE3CHTAIIMI HA IPEUIOKEHHBIC UITH CAMOCTOSITEIbHbIE TEMATHKH.

METAJLTyPTUYECKOW CIIEITH-
anbHOCTU. Bplnensats cBoE
MOJIOKEHUE CPEeIU JPYTHX
npodeccuii. W3meHnsaTh
npodunbs cBoel pabOTHl B

IToaroTroBka MOKIIAAOB-TIPE3CHTAIINI M KPATKUX COOOIICHHMIA, PACKPHIBAIOIINX COIMAILHYIO 3HAYHMMOCTh
npoeccuii MeTauTypriudecKoil CIeNUaTbHOCTH;, IOJIOKEHHUE CIEIMAUCTOB M0 00pa0OTKEe METaJlIOB
JIABJICHUEM CPEIH JIPYrHX MpOoQecCHii; BO3MOXKHOCTh U3MEHEHHUS Mpoduiis cCBoel paboThl B Mpolecce
podeCCHOHATLHON IeITeTbHOCTH.

OO0cyXIeHre poJii M 3HAYeHHs crernuanbHoCcTH «O0paboTKa METaJUIOB M CIUTABOB JIaBICHUEM» B 00IIe-




Cmpyxm CmpyxkmypHuviti
HbI anemMeHm
P Inanupyemvie
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
mporecce MpodeccHoHaNb- | CTBE; Pa3BUTHUS crenuanbHoCTH «O0paboTka METaJIOB U CIUIaBOB JaBieHueM» B Poccun u 3a pyOeskom;
HOM JEATENbHOCTH. 3Ha4EeHUS YE€PHBIX U LBETHBIX METAIJIOB B PAa3BUTHH IIPOM3BOJCTBA U JKU3HEAEATENLHOCTH JIIOJEH; 0Co-
OCHHOCTEH OCHOBHBIX METAJUTYPIHYECKHX MPOIECCOB.
Bnagers | MHdopMmalyei 0 ChIpheBbIX
U TeXHHYECKHX 0azax Me-
[IpakTryeckue 3a1aHus:
TAJIypru4ecKkoro  Ipou3- . .
BOACTEA HapbIkam [MoaroroBka MOKIAIOB-TIPE3CHTAIIMN M KPATKUX COOOLICHUH, COAepKaInX WHPOPMAIHIO O CBIPHEBBIX U
HoHeKa ' HAVIHO | TEXHHUECKHX 0a3ax METaUTypru4ecKoro Mpou3BOJICTBA.
Jay ITouck Hay4HOW M TEXHHYECKOW MHYOPMALMK MO METAIUTypPru4ecKol CIeHHalbHOCTH (B paMKax corjia-
TEXHUYECKOM HH(OpMaLnU .
., | COBaHHBIX 3a/1aHUM).
o METaJUTyprUIeCcKOM
CHEIUAITBHOCTH.
3Hath CBOMCTBa M 00JIaCTH TpHU- .
Martepuan 3KCKypcHUid Ha MPeAnpHUsTUS:
MEHEHUSI MAaTepHajoB B . .
- [TIAO «MarHuToropckuii MeTaJLTypriuuecKiii KOMOHUHATY;
METaJUIypTuH, B T.4. HAHO- . .
- OAO «MarHuToropckuii METU3HO-KaJIMOPOBOUHBIN 3aBO» U AP.
MaTepraIoB U HAHOCHCTEM
YmeTh CaMOCTOSITEJIBHO  Ompene-
JNATh € HUCIIOJIb30BaHUEM
Hay4YHO-TEXHUUYECKOW Ju- | OOpabaTeiBaTh MaTepHral, MOIYYSHHBIH Ha SKCKYPCHSIX Ha MPEIIPUSITHA:
TepaTypsl ypoBeHb TexHH- | - [IAO «MarHuToropckuii MeTauyprudeckuii KOMOMHATY; VyeOHas - 03-
KH, UCMONIb3yeMoi B mpo- | - OAO «MarHuToropckuii METH3HO-KaTuOPOBOYHEIH 3aBOI» U JIP. HAKOMUTEIb-
Leccax METaJulypruu M Ma- Has MpaKkTHUKa
TepuanooopaboTKu B2.B.01(Y)
Bragets | TeopeTHuecKUMH 3HAHUSMHU
B 00JIACTH METaJTypruu, a
TaK)Xe MPAKTUYECKUMHU Ha- . o
.. | [IpaBUIaMu COCTABJICHUS U HATUCAHUS OTYETA 110 YU€OHOM - 03HAaKOMHTEIIBHON MTPaKTHKE.
BBIKAMH CaMOCTOSITENTEHOU
IToaroToBka oTyeTa CAMOCTOSITETHLHO IO PyKOBOACTBOM TIPEMO/IaBaTeNs
pa3pabOTKH W HCIIOIH30Ba-
HUS HAy4YHO-TEXHHYECKOU
JIUTEPATYPHI
3Hathb CBOHCTBa M obnactu mpu- | Martepuan SKCKypcHid Ha NPEANPHUTHS: VueBHas

MCHCHHUA MaTCpuajioOB B

-000 «CneumanbHble TEXHOJIOTHH,




Cmpyxm CmpyxkmypHuviti
Hbll anemMenm
P Inanupyemvie
onemMeHm Oyenounvle cpedcmsa obpazosamerns
pe3ynvmamul 00y4eHus. -
Komneme HOU
HYuu npozpammbl
METaJLTypruy, B T.4. HaHO- | - OO0 «Tepmoaedopm» u np. [IPaKTUKa [0
MaT€prajioB 1 HAHOCUCTEM IIOJIYYEHUIO
VYmerh CaMOCTOATENIbHO  Ompe/ie- HIEPBUYHBIX
JATh C HCIOJIb30BaHUEM npodeccro-
Hay4YHO-TEXHUYECKOW JH- | OOpabaThiBaTh MaTepHall, MOJyUYSHHBINH Ha SKCKYPCHSIX HA MPEITPHUSITHUS: HAJIBHBIX yMe-
TepaTypbl ypoBeHb TexHU- | -O00 «CnenuanbHble TEXHOJIOTUNY; HYIH ¥ HABBI-
KM, UCTONIb3yeMoit B mpo- | - OO0 «Tepmoaedopm» u ap.
KOB, B TOM
reccax METALTypruu U Ma-
TEpUaIo00pabOTKH R e
Bragets | TeopeTHueCKUME 3HAHUSMHU HBIX YMCHIHI 1

B 0o0yacTh MeTaLTypruu, a

IIpaBuiaMu cOCTaBICHUS U HAITMCAHUS OTYETA 10 y4eOHOU - MpaKTHKE MO MOIYYEHHUIO IEPBUYHBIX IPO-

HaBBIKOB Ha-

TaK)Ke NPAKTUYECKUMHU Ha- | PECCHOHATBHBIX YMEHUH U HABBIKOB, B TOM YHMCJIE IIEPBUYHBIX YMEHHI M HABBIKOB HAyYHO- Y4HO-
BBIKAMHM CaMOCTOSTEIIbHOM | UCCIIE0BATEIbCKOM AesITEIbHOCTH. HUccica0oBa-
pa3paboTKu U HMCIoJb30Ba- | Pa30op TeopeTuyeckux BOIPOCOB M30paHHOMN TEMBI, aHAIM3 IPAKTHYECKOr0 MaTepuaa, pazobop u 00oc- | TEIbCKOM nes-
HHUS  HAYYHO-TEXHUYECKOW | HOBAaHHE NPAKTUYECKUX MPEIIIOKEHHUIM TEJIBLHOCTU
JINTEPATyPHI b2.B.02(VY)
OIIK-4 - roTOBHOCTBIO COYETATh TEOPHIO U IPAKTUKY JJIS PEIICHUSI MHKEHEPHBIX 3a]1a4
3Hath OCHOBHBIC IIOJIOKCHHUSA TC€O- | Teopemuueckue 60npocyl 01: IK3IAMeEHA
pun HPEACIOB U HEUPEPLI- | 1 - dyukuus. Criocobsl 3ananus. O6aacts onpeernenus. OCHOBHBIE dIeMEHTapHbIe QYHKIUH, UX CBOM-
BBIX (QYyHKIWH, Tpaduku cTBa, rpaduKu.
OCHOBHBIX  SJICMCHTAPHBIX | 2 ' Tpenen dynkuuu B Touke. [Ipenen QyHKIuN B GeckoHedHOCTH. OXHOCTOPOHHUE IPEIEIIbL.
(byHKUWA 1 mX CBOMCTBA, 3. BeckoHeuHO Majibie U OeCKOHEYHO GOIbIHe (HYHKIMH, CBSI3b Meskly HUMH. CBONCTBA GECKOHEYHO
OCHOBBI YMCIIEHHOTO peliie- MATELX dbyHEIH. MaTemaTika
;II;I;[BHCHHTP'I;); AHCHCIICHTHRIX | 4 Teopemsl o nipeaenax. PackpeiTue HeonpeaeneHHOCTE. b1.5.09
OCHOBHbIE TEOpEMbI JHd)- 5. BameuarenbHbIE PEIEIBI. )
(bepeHIHMaNbHOr0 W HHTe- 6. CpaBHenne 6ECKOHEYHO MaNbIX (PYHKIHMHA. DKBUBAIECHTHbIE OECKOHEYHO MaJjible (PYHKIIMU U OCHOBHBIE
IPATBHOTO e —— TeopeMbl 0 HuX. [IpuMeHeHne K BBIYUCICHUIO IPEIEIIOB.
byHKuMit  OHOH M He- 7. HenpepsiBHOCTH QyHKIMH B TOUKe. TOUKH paspbiBa U UX KIacCHHUKAIIHS.
8. OcHoBHbIE TEOPEMBI O HENIPEPBIBHBIX (PyHKIHsIX. CBOMCTBA (DYHKIIMI HEMPEPHIBHBIX HA OTPE3KE.

CKOJIBKHX TNEPECMCHHBIX,




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

MeToAbl TudQepeHnnas-
HOTO HCUHUCIICHUS UCCIIEN0-
BaHUs (PYHKIHMH, OCHOBEI
YHUCJICHHBIX METOAOB BBI-
YHUCJICHHUS  OTPEIeNICHHBIX
MHTETPAJIOB;

OCHOBHBIC THITBI OOBIKHO-
BEHHBIX U dhepeHnnatb-
HBIX YPaBHEHUH M METOJBI
WX pELICHUS;

OCHOBHBI€ TIOHSITHS TEOPUU
BEPOSITHOCTEN U MaTeMaTu-
YECKOW CTaTHCTUKH

9. TlpousBoauas HYHKIMH, €€ TEOMETPHIECKUM 1 PUIMIECKUI CMBICIL.

10. YpaBHeHus kacaTeabHON W HOpMaIH K KpuBoi. [lnddepeHimpyeMocTs GyHKIMA B TOUKE.

11.TIpousBoaHast CyMMBI, pa3HOCTH, TIPOM3BEACHMUS, YaCTHOTO GyHKIHIA. [IpOM3BOIHAS CITOKHOU U 00-
paTHOH (PYHKIHH.

12. TudpdepennmpoBanne HESBHBIX U TApaMETPUYECKHU 3aIaHHBIX (YHKIHH. JlorapupMudeckoe
IudpepeHInpoBaHHE.

13.TIpou3BogHbIE BBICIIUX MOPSAIKOB.

14. Tudpdepentman dyukumu. I'eomerpudeckuii cmpicn muddepenimana. OCHOBHBIC TEOPEMBI O
muddepeHnmanax.

15.TIpumenenue nuddepenimana K IpuOIHKEHHBIM BEIYUCIEHHSM.

16. Ocuogusie TeopeMs audPepeHmanbHOro ucurcaenus: Pos, Jlarpamka u Komm.

17.TIpasuno Jlonuras.

18. Ycnoust MmoroTOHHOCTH (DyHKIMHIA. DKCTpeMyMbl GyHKIHiA. Heo0XoquMoe 1 T0CTaTOYHOE YCIOBHUSI
IKCTpeMyMa (QyHKIIHH.

19. Haubosnbinee u HanMeHblee 3HAYCHUSI QYHKIMH Ha OTPE3Ke.

20. Boiykiiocts rpaduka Gpyukimu. Touku nepern6a. Heo6Xoaumoe U JOCTATOUHOE YCIIOBHS TOYEK I1e-
peruba.

21. Acumirotsl rpadguka QyHKIUH.

22. TlepBooGpasHnasi. Heonpe ieeHHbINA HHTErpal U €ro cBoicTBa. Tabiunia OCHOBHBIX UHTETPAJIOB.

23. OCHOBHBIE METO/IBI HHTETPUPOBAHMS: 3aMEHA IEPEMEHHOM M HHTETPUPOBAHKE IO YACTSIM.

24. VluterpupoBaHue paliuOHAIbHBIX (yHKIIUA.

25. VHTerpupoBanie TPUrOHOMETPHIECKUX (DYHKIIHA.

26. UHTerpupoBanie HPpalMOHATBHBIX ()YHKIIHIA.

27. OnpeienieHHBIN UHTErPAl KaK NPeIeN MHTErPaIbHOM CyMMBI, €T0 CBOMCTBA.

28. ®opmyina Hetotona — Jleiibuuna. OCHOBHbIE CBOMCTBA ONPEIEIICHHOTO HHTErPaa.

29. BelunciieHHe ONPEENIEHHOr0 HMHTErpaia (3amMeHa MNEePEMEHHOM, HWHTErPUPOBAHME 10 YaCTAM).

WHTerpupoBaHre YETHBIX H HEUETHBIX (PYHKIMI B CHMMETPHUYHBIX Mpeesax.

HecobOcTBeHHbIE HHTETPAIBL.

I'eomerpuyeckne v GU3NIECKUE PUIOKEHUS ONPEIeTICHHOTO HHTErpaa.

30.
31.




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

32.

33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

53.
54.

55.
56.

Obnacte onpenenenuss OHII. [Ipenen, nenpepriBHOCTE. CBOICTBA (QYHKIHUIA, HETIPEPHIBHBIX B Orpa-
HUYEHHOW 3aMKHYTOH 00JIacTH.

YacTHble TPOU3BOAHBIE IEPBOTO MOPAIKA, X T€OMETPUUECKOE HCTOIKOBaHUE.

YacTHbIE TPON3BOAHBIE BBICIINX MOPSIKOB.

HuddeperunpyemMocTs U MONHBIN quddepeHnnan QyHKITNN.

[Mpumenenue monHoro aAuddepeHyaia K NpuONIMKeHHBIM BeIYuCIeHUIM. JuddepeHnnans BpICIIIX
MOPSIIKOB.

[MpousBoanas cioxxHol GyHKIMH. [TonHas mpon3BoIHAsL.

WuBapuantHOCTh popMbl otHOTO Auddepenunana.

HuddepenunpoBanue HeIBHON QyHKINH.

KacarenbHas mockocTs 1 HOpMaJib K TOBEPXHOCTH.

OkcrpeMyM GYHKLIUH OBYX ITepeMeHHbIX. Heo0Xxonumoe 1 J0CTaTOYHOE YCIOBHE SKCTPEMYyMa.
YcioBHbIM 3kcTpeMyM. MeToa MHOkUTeNnei Jlarpanxa.

Haubonbiee v HanMeHblee 3HaUeHNs (GYHKIMU B 3aMKHYTOH 001aCTH.

JIBOIHOM MHTErpa: OCHOBHBIE MTOHATHS U ONPEICIICHUS.

I'eomerpuyecknii 1 HU3NIECKUI CMBICIT JJBOWHOTO HHTETpaJa.

OCHOBHBIE CBOICTBA JIBOHOTIO HHTErpaa.

Brruncnenne ABOWHOT0 MHTETpaia B IEKapTOBBIX KOOPAMHATAX.

Brruncnenne ABOMHOr0 HHTETpaa B MOJISIPHBIX KOOPIUHATAX.

[IpunoxeHust ABOMHOIO UHTErpaja.

TpolHOM UHTErpaJl: OCHOBHBIC ITOHSTHS, CBOMCTBA.

Brruncienne TpoitHOro MHTErpaa B JEKapTOBBIX KOOPIUHATAX.

3ameHa repeMeHHBIX B TPOWHOM MHTErpase. Borancienne TpoitHOTo HHTerpaia B MUINHAPHIECKUX U
chepruiecKkux KOOpIuHaTax.

I'eomerprdecknii 1 HGU3NIECKUI CMBICI, TPHUIIOKEHHS TPOMHOTO UHTErpaa.

JuddepeHnmanpaple ypaBHEHUs: OCHOBHbIC TIOHATHA. 3a/1a4d, TPUBOJAIINE K TU(QepeHInaTbHBIM
YpaBHEHUSIM.

Teopema cyiiecTBOBaHMS U €AMHCTBEHHOCTH pelieHus A hepeHIHaIbHOT0 ypaBHEHHUSI.

YpaBHEeHHS C pa3IeISIFOIIUMUCS IEPEMEHHBIMH.




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

57.
58.
59.
60.
61.
62.

63.
64.
65.
66.
67.

68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.

79.
80.

81.

OpnoponHble TuddepeHnnansable ypaBHeHHs | mopsiaka.

JIunelinele ypaBHeHus. Y paBHeHUs bepHymin.

VYpaBHeHHe B MONHBIX AuddepeHnnanax.

JuddepenunanpHple ypaBHEHHS BBICIINX OPSIIKOB: OCHOBHBIE IIOHSTHS.

YpaBHeHus, JONMyCKAOIIKe TOHKEHNE TIopsIIKa.

Jluneiinble nuddepeHraibHble YpaBHEHUS BEICIINX MOPSIKOB. JInHeliHbIe 0THOpOAHbIe TU(QepeH-
[UaJIbHBIE YPaBHEHUS 2, N-TO TOPSIKOB.

Nurerpuporanue JIOJY ¢ nmocrosHHBIMU K03 DHULIMEHTAMH.

Jluneitabie HeomHopoausie 1Y. Ctpykrypa obmero pemenus JIHJY.

Meton Bapuauy MpONU3BOJIBHBIX TOCTOSIHHBIX.

Wnrerpuposanue JIHY ¢ moctossHEBIME K03 (UIIMEHTaAMHU U IPAaBOH YaCThIO CIIEIIMATBHOTO BU/IA.
Cuctemsl nuddepeHIranbHeIX ypaBHEHHH. TeopeMa CyIiecTBOBaHUS M €JUHCTBEHHOCTU PELICHHUS.
MeToa UCKITIOUEHUS TS PEHICHUS] HOPMAITBHBIX CUCTEM MU QepeHIINATLHBIX yPaBHEHUH.
UucneHHbIe METOIbI peIIeHuUs alreOpandecKuX U TPAHCIICHIEHTHBIX YpPaBHEHH.

UrcneHHbIE METOMIBI PELIEHUS OIPEIEIIEHHOT0 HHTErpaa.

DneMeHTbl KOMOMHATOPUKH: NTEPECTaHOBKH, pa3MEIIEHNUs, COUETAHUSI.

OCHOBHBIE MTOHATHUS TEOPUH BEPOSITHOCTEH: HCIBITAHUE, COOBITHE, BEPOATHOCTDH COOBITHSL.

[eiictBust Haj cOOBITHSIMH. AJireOpa COOBITHIA.

TeopeMsl CIIOKEHUS 1 YMHOKEHHSI BEPOATHOCTEH.

®opmyna noiaHoi BepositHocTu. Popmyna beiteca.

ITocnenoBarenbHOCTh HE3aBUCUMBIX UcHbITaHUN. PopMmyita bepHyun.

CryuaiiHble BEJIMYMHBI, UX BHUJIBI.

Psn pacnpenenenus. @yHkuus pacupeneneHus, ee cpoicrsa. IIIOTHOCTE pacnipeaeeHns, CBONCTBA.
UuncnoBble XapaKTEepUCTHKH CIy4YalHBIX BEITUYMH: MaTeMaTH4YEeCKOE OXKHUJaHUE, TUCIIEPCHUs, CPEHEE
KBaJIpaTHYECKOE OTKIIOHEHUE.

HopManbHblii 3aK0H pacipeiesieHus Cly4YaliHOW BEJIMUMHBI.

Cucremsl CIy4allHBIX BEIWYMH. 3aKOH paclpejeneHus. UYncioBbele XapaKTEPUCTHKU CHCTEMBI CITy-
YaifHBIX BEJTMYMH. 3aBUCUMOCTH CITyYaiHBIX BEJTNUHH.

[Ipenmer MaremMaTH4yecKOW CTAaTUCTHKHU. |'eHepasibHasi COBOKYITHOCTh M BBIOOpKa. BapmannoHHBIH




Cmpyxm CmpyxkmypHuviti
HbI anemMeHm
P Inanupyemvie
neMeHm Oyenounvie cpedcmea obpazosameins
pe3ynvmamul 00y4eHus. -
Komneme HOU
HYuu npozpammbl
psn. [Tonuron. ['mcrorpamma. DMmupudeckas QyHKIHS pacipeae/eHHs.
82. CrarucTrueckne OLEHKH apaMeTpOB pacipeieieH s TeHepaaIbHONU COBOKYITHOCTH.
83. Craructuueckas nposepka runote3. Kpurepuii cornacusi. Kpurepuii [Tupcona.
84. KoppesiMoHHbIi aHaIu3. IMIMPUYECKU KodpduIment koppensiun. Haxoxaenne ypaBHEHHUS JTH-
HEUHOU perpeccuy METOA0OM HaMMEHBIINX KBAPATOB.
YmMmeTs pewmiats 3ana4u 1o usydae- | Ilpumepnvie npakmuueckue 3a0anus 011 IK3AMEHA:

MBIM TEOPETUYECKH pasje-
naM;

o0cykaaTh CrocoObl 3¢-
(EeKTUBHOTO perieHus
muddepeHInaTbHBIX YpaB-
HEHUW U UX CHUCTEM; OIpe-
JeNATh 3P PEKTUBHOCTD
peuieHust 3ajadd, MOIy-
YEHHOTO C MOMOIIBI0 YHC-
JIEHHBIX METO/IOB; PacIio-
3HaBaTh APQPEKTHBHBIC pe-
3yJNbTaThl O00PaOOTKH 3KC-
NEePUMEHTAIBHBIX JTaHHBIX
oT Hed(HEKTUBHBIX

1. Beruuciaute npeaens:
1+4x-x*

a) lim : S m 3x-arcsin fx ' B) fim \/2x—1—\@.
oo X +3X° +2X x>0 COS X — COS~ X X3 x—3
dy 2 X =ctg2t,
2. Haiimure — i gynkumit: a) y = e . 6) L
dx g y=In€in 2t

3. Beraucmre: a) 3\/—\/§+i , 0) €— ijg.

4. Haiiti HeonpeenéHHbIA UHTErpal:  a) J-sin 3x-cos5xdx, 0) I 1-cosx

«B) I(2x+5)-e"dx.
(x—sinx)®

V20
_[ xdx _
2 \/x2+5

1
6. BeraucuTh onpeieNieHHbIi HHTErpat j Ay - arcsin Xdx -
0

5. Berancnuth onpezeneHHbIH HHTErpal

7. Haiiti 1uiomans (GUrypbl, OrpaHuveHHOM juHusMu: X =4, y2 =4x.

-1 0 0 0
8. I3MeHHTh NOPAT0K HHTErPUPOBAHUS J’ dy J’ fdx + J’ dy [fdx
-2 24y -1 -y

©

. Beraucnmte H dxdy

5 Xy’

D:x<y<+y1-x* x>0.
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_ / _ w2 _ y? _ 3
10. HaiiTi ¥ OCTPOUTH 00JIaCTh ONpeAeICHUS QYHKIMH U=y9-X"—y" +(x-Y) .

3 -
11. Haiitn nonusii muddepernmman pynxumn: 2= X" [Ny —sin2xy.
12. Halitn 9acTHBIE TIPOM3BOIHBIE TIEPBOTO MOPSAKA (YHKITHH:

z =5x%y® +In(x +4y).

13. Hanucath ypaBHEHHE KacaTeIbHOM IJIOCKOCTH M HOPMAIH K IIOBEPXHOCTU Z = 4/ x° + y2 B TOuKe (3,
4,5).

2 3
14. Uccnenosarh Ha skcTpemyM dyHkiuo Z = X~ — 2Xy+4y

15. Pemmnte 3anauy Komm: ycos? xdy = €2 +1ij, yQ:: 0.

16. Haiigure obmee petienne qudQepeHnnansHOro ypaBHEeHHS
17. Pemmuth 0THOPOIHYIO cucTeMY AuQepeHITHATLHBIX YPaBHEHUH:

x'=6x—y,
Yy =x+4y.
o 18. Ipu nmocraBke ¢ 3aBojaa Ha 6a3y 1000 paanONpPUEMHUKOB, y 55 BBIIUIM U3 CTPOs JiamIiibl. Haiitu

BEPOATHOCTH TOTO, YTO B3ATHII Hay/ady IPUEMHHK Oy/IE€T UCTIPABHBIM.

19. IlaTHaALIATH SK3aMEHAIIMOHHBIX OWJIETOB COJIEPXKAT MO 2 BOMPOCA, KOTOpPBIE HE MOBTOPSIOTCS, IK3a-
MEHYIOIINICS 3HaeT TOJIbKO 25 BorpocoB. HailTu BeposTHOCTH TOTO, UTO 3K3aMeH OyAeT cAaH, eciu Ui
3TOTO JOCTATOYHO OTBETHTH HA JBa BOIPOCA OJHOTO OueTa.

20. IfpuaMaeM BEpOSTHOCTH POKACHUS MalbylKa W JIEBOYKU paBHBIMH. HalTu BEpOSITHOCTH TOTO, YTO
cpeau 10 HOBOPOKIEHHBIX 6 OKAXYTCSI MAJTbYMKaMH.

21. laH 3aKOH pacupeneieHus JUCKPETHOHN ciydaiiHOH BeJTMYUHBL:

Xx: |10 |20 |130 |40 |50
p: 101 (02 |03 |02 |02
BEIUMCIIHT €€ MaTeMaTHYECKOe OXKHIaHKE, JUCIICPCHIO U CPeHEe KBAIPATHUECKOE OTKIIOHEHNE.
22. JlaHa QpyHKIHS pacpeieieHUs HeNPEPbIBHOM CITy4aliHOM BETUUMHBI X
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0 npu x<0
0,25x3(x+3) nmpu O<=x<=1
F(X)= 1 x>1
Haiitu mioTHOCTh pactnpenenenus f(X), moctpouts ee rpaduk, BEPOSTHOCTD MOMAAaHNSA B 3aaHHBIN HH-
o

X .

npu

tepsarn [0,5; 2], Mx, Dx,
24. 3anaHo pacrpeesieHHe BEPOSITHOCTEH TUCKPETHOM ABYMEPHOH cIy4aliHON BETUUMHBI:
Y\X 2 5 8

0, 0,15 0,30 0,35

4

0, 0,05 0,12 0,03
8
Haiitu 3aK0HBI pactipeneneHns COCTaBISIOMUX, KO3(GGUUUEHT KOppesIiun

25. Tlo BEIOOpKE NpH 3a1aHHOM ypoBHe 3Haunmoctn O = 0,05 mposeputs 1m0 kputepuro Iupcona rumo-
T€3y 0 HOPMaJIbHOM PACHpEAEICHUH TeHEPaIbHOW COBOKYIHOCTH. B cilyuae mpuHATHS TMIIOTE3BI O HOP-
MQJIBHOM DAacHpeieiIeHUN HAlTH AOBEpUTENbHBIE MHTEPBAJbl IJIi MAaTeMaTU4eCKOr0 OXUAAHUS ¢ H

CpEAHETr 0 KBaAPATHUICCKOT'O OTKIIOHEHUS ¢ IPU YPOBHE HAACIKHOCTH Y = 1-a

X; 4 7 1 1 1 1 2 2
0 3 6 9 2 5

1 4 2 0 3

26. VI3 HOpMasIbHO# TeHepaIbHOI COBOKYITHOCTH H3BIIeueHa BbIGOpKa obbema N =15
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.

Tpe6yercs npu yposse 3naunmoctu o = 0,05 nposeputs Hynesyo runoresy H,:0’ =0’ =55, npusss
B KauecTBE KOHKYPHPYIOIIEH TMIOTE3bI: a) H1 Lol # 55,6) H 1 :o?>55 wm H 1 10’ <55 B

2
3aBHUCUMOCTH OT ITOJIYYCHHOT'O 3HAUYCHUA O .

Bnanets

MPAKTUYCCKMMU HaBbIKaMU
HCIIOJIB30BaHUA MaTCMaTH-

IIpumepnvie npuxnadnvie 3a0auu u 3a0aHUA
3agaya 1. 3aBHCHMOCTD yTH OT BPEMEHHU NP NPSIMOJIMHEHHOM IBHKEHHH TOYKH 33/1a€TCSl ypaBHEHHEM
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YECKHX MOHIATUH U METO/IOB
(M3yuaeMbIX pa3lenoB Ma-
TEMaTUK{) TpPH PElIeHUH
MPUKJIAIHBIX 337134,

HaBBIKAMHU 0000IIEHUS pe-
3yNLTATOB pEUICHUs, pe-
3yJIbTaTOB OOpabOTKU CTa-

TUCTHYECKOTO IKCIIEPH-
MEHTA;
criocobamu OLICHUBAaHUSI

3HAYUMMOCTU H IPaKTUYC-
CKOM MPUTOJHOCTH IOJIY-
YECHHBIX PE3YyJIbTATOB

1
3 2
S = gt +2t° -3, rme s — myTh BM, a t — BpeMsl B C. Berancimre ee CKOpOCTh M YCKOPEHHE B MOMEHT

Bpemenn [ =4C.

3aganue 2. CocTaBbTe AITOPUTM PEIICHISI THHEHHOTO OTHOPOHOTO AU pepeHInaI-HOTO YPaBHEHUS C
MOCTOSTHHBIMU K03 prunmeHTamu.

3ananmne 3. [loaroroBsTe 0TBETH Ha BOmpOockl K MJI3 Ne §8: UTo 3HAYUT OLICHUTH T€HEpaIbHBIC apaMeT-
psI 1o BIOOpKE? ChopMynupyiiTe onpenerneHne ToueyHor oneHku. OnpenennuTe CMeleHHbIe U HecMe-
meHHble, 3pdekTuBHBIE U HE3)PEKTUBHBIE, COCTOATENBHBIE U HECOCTOSTENbHBIE OLEHKH T'€HEPAIbHBIX
napaMeTpoB. [IpomIIFOCTpUpyHTEe ONpee/ICHUsT TeOMETPUICCKH. 3alMIINTe pacueTHbIC (OPMYJIbI IS

CTPYIITUPOBAHHBIX W HECTPYNIIMPOBAHHBIX JAHHBIX: BEIOOPOUHOTo cperanero X (yKakHTe ero BeposT-
HOCTHBII cMBICH); BBIOOpouHOW aucnepcun Dp. Kak oneHUTh MareMaTHdeckoe O>KHIaHUE M0 BBEIOOpOU-
HOHl cpenHel? OLEHUTE TUCIIEPCUIO [0 UCIIPABICHHON aucnepcuu. Kakumu sBIsIOTCA TOYEUHBIE OLICHKU
MaTeMaTHYeCKOTr0 OXKHUAAHHA, JUCIEPCHU U CPEIHEro KBAJPATUYHOTO OTKIOHEHHS: CMEIICHHBIMH HIIH
HeT, 3ppekTuBHBIMU WK HEI(D(HEKTUBHBIME, COCTOSTEILHBIMHA WIIM HECOCTOATEIILHBIMU?

3agaua 4. J[nsg u3ydeHHss KOJIMYECTBEHHOTO Npu3Haka X W3 TCHEPaIbHOM COBOKYITHOCTH W3BJICUYEHA

BBIOOpKA X, -+, X,, oObema [1, umerommas JaHHOE CTaTHCTHYECKOE pacIipe/ie/ieHue.
1). ITocTpoiiTe MONUTOH YacTOT.

2). [locTpoiiTe SMIMPHIECKYIO (DYHKIIMIO pacIIpeaeIeHHS.
3). IlocTpoiiTe ruCTOrpaMMy OTHOCHUTENBHBIX YacTOT.

4). HaiinuTe BpIOOpOYHOE cpefHee X, BeIOOpouHylo aucnepcuto D, BeIGopouHoOe cpeHee KBaj-

2
PaTHYCCKOC OTKIIOHECHUC Gg , ICIIPABJICHHYIO JUCHEPCUIO S~ U HUCHOPABJICHHOE CpeaHEE KBaAPATUICCKOE

OTKJIOHEHHE s .

5). Ilpu naHHOM YypOBHE 3HAUYMMOCTHU ¢, MPOBEPHTE MO KpuTepuro IIupcoHa rumoresy o HOpMaiTb-
HOM paclpeieIeHNH FeHepalbHOM COBOKYITHOCTH.

6). B cmyuae nmpuHSATHS THIIOTE3BI O HOPMAIBHOM PACIPEIEIeHNH HaliAnTe JOBEPUTEIbHBIE HHTEP-
BaJlbl JJII MAaTEMAaTHYECKOIO OXKUIAHUS o U CPEOHETO KBAJAPAaTUYECKOTO OTKJIOHEHUS ¢ IIPU JAAHHOM

ypoBHe Hagesxnoctn Y =1— ot . (punsts oo = 0,01).

X 9 13 17 21

25 29 33 37
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n, 5 10 19 23 25 19 12 7
3HaTh OCHOBHBIE OIPE/ICICHHUS U
HOHSTHS MeXaHHKH, Mole- ITepedeHnb TeopeTHYECKUX BOMPOCOB K IK3aMeHY:
KyISIDHOH GU3HKH M Tep- |1, Mexannueckoe amkenne. Ckopocts. Yckopenne. HopMaabHOE H TaHIeHIHANbHOE yCKopeHHust. TIpsi-
MOJHMHAMUKH,  SJICKTPOAH- MOJIMHEITHOE PABHOMEPHOE ¥ PABHOYCKOPEHHOE JBUKCHUSI.
HAMHKH, ONTHKH, aTOMHOH |2 BpamarenbHoe ABHKECHHE aGCOMIOTHO TBEPAOro Tena. KuHeMaTHIeCKue XapaKTepHCTHKH
M SUICPHOM HU3HKY; BPAIATEIBHOIO IBIKCHUSL.
OCHOBHBIC THIBL| 3 Cpsi3p MKy KMHEMATHYECKUMHM XapaKTePUCTUKAMK MOCTYNATeIbHOTO U BPAILATENLHOTO IBUKEHHIA.
(usnaecknx sanaq PaBHOMEPHOE U PABHOYCKOPEHHOE JIBMKEHHS [0 OKPY/KHOCTH.
4. TlepBblii, BTopoii u TpeTuii 3aKoHbI HptoToHa. Crita 1 Macca. MexaHHYeCKHi IPUHIIHIT
OTHOCHTEITBHOCTH.
5. Mexannueckas sHeprus. Pabora. Kunernueckas v moTeHIMATbHAS SHEPTUSL.
6. 3aKOHBI COXpaHEHHUSI HMITYJIbCA i MEXAHMIECKON SHEPTHU B MEXaHHKE. 3aKOHBI COXPaHe-HUsI [IPH YII-
PYroM M HEyIpyroM yziape.
7. MowmeHT cuitbl. MomenT unepimu. Teopema Illteiinepa u ee mpuMeHEHHE. ®dusuka
8. OcHOBHOE ypaBHEHHE TMHAMUKH BPAIIATEILHOTO JIBIKEHHUSL. 3aKOH COXpaHeHus MoMeH-Ta ummyibea. |Bb1.5.10

9. KuneTnueckast 3HEprusi BPALIaTeILHOIO JABMKEHHs. PaboTa 1Ipu BpalaTeibHOM JBUKE-HUH.

10. MatemaTuueckuii u pusnueckuii MasTHUKN [(uddepeHnprans-Hoe ypaBHEHHE HE3aTyXa-FoUuX KoJie-
OaHuil. DHEprusi rapMOHMYECKHUX KOJIeOaHUH.

YpaBHeHHe 3aTyXarouux Kojnebannid. XapakTepUCTUKHU 3aTyXaroMX KojleOaHnil. Bel-Hy X 1eHHbIe
kosiebanusi. Pezonanc.

CrnoxeHue B3aMMHO-TIEPIIeHANKYIAPHBIX Konebanuid. durypsr Jluccaxy.

CroxxeHue KojiebaHuit OJHOTO HampaBlieHNs. buenws.

Ilonepe4dnsie ¥ NPOAOIBHBIE BOIHBIL. Y paBHEHNE TUIOCKOW BOJIHBEL. BonHoBoe ypaBHeHue. Crosiune
BOJTHBI.

Wneanpubiii ra3. [lapamerpsl coctossansa. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETUYECKON TEOpHUU
ra3os.

Pacnipenenenne MoseKy ra3a mo ckopoctsam (pacupeneneane Makcsemia, ['aycca). Pac-ipenenenue
BoapnmMaHa.

11.
12.
13.
14.
15.

16.
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17.

18.

19.
20.
21.

22.

23.
24,
25.
26.

217.
28.
29.
30.
31.
32.
33.
34.

35.
36.

Crenenn cBo6oabI MOJIeKyJ1. Pacipenenenue sHepruu mo creneHsM cBoOobl. BHyTpeHHss 2HEpTust
UJEAIBHOTO Trasa.

W3ompornecchl B ra3ax (M30XOPHBIHA, 1300apHbIi, n30TepMuieckuii). Pabora, coBepiiaemast ra3oM npu
Pa3IMYHBIX U30IIpOLECCaX.

IlepBoe Havan0 TEpMOIUHAMUKH, €0 IPUMEHEHHE K Pa3IMYHBIM U30MPOLIEcCaM.

AnunabaTHBIN ¥ IOTUTPOIHEIHA Mporiecchl. PaboTta nmpu aanadbatHOM mporecce. TemnoeM-KoCTh ra3oB.
Kpyrossie, oOpaTumbie 1 HeoOpaTuMbIe Iponecchl. [[puHIHIT qeiicTBHS TEIUIOBOH U XO-JIOJUIBHOM
marmmH. [ukn Kapro u ero KITJ.

Outponusa. CTaTUCTUYECKUN U TEPMOJUHAMHUYECKUI CMBICIIBI SHTponuu. Bropoe Havano
TEPMOINHAMUKH.

PeanbHeble raszel. YpasHenue Ban-nep-Baansca.

N3oTepMmel peanpHoro raza. Kputnueckue napamerpsl. Kputnueckoe cocTosiHue.

BuyTtpeHnHss sHeprus peanbHoro raza. Oddext xoyna-Tomcona. CxxrkeHne ra3oB. DH-TalbIHA.
Kunkxoctu. IloBepxHOCTHOE HaTsHKeHHE XUAKocTed. CMadnBaHue U He cMadrBaHue. Kanmmuisipreie
SIBIICHUSI.

SBnenus nepeHoca: 1uddysus, TEIONPOBOIHOCTb, BHyTpeHHEe TpeHHue. CBs3b K03((PU-LIUEHTOB
nepeHoca.

Teepaeie Tenna. Kpucrammmdeckas peleTka TBEpAbIX TeNl. BHIBI CBsA3el B KpUCTALIaX.
DnexTpuyecKuil 3apsa, cBOMCTBa 3apsana. 3akoH Kynona. DnexTpuyeckuil 3aps/ NpOTSKEHHBIX TE.
OnekTpocTaTuyeckoe noje. HampsskeHHOCTh, CUIIOBBIE TMHUH, TTPUHIIUI CYHEPIIO3UIINH AIEKTPOCTa-
TUYECKUX MOJIEH.

ONEKTPUUYECKUI TUTIOIB U €ro noJje. JIunons B 3JIeKTPUYECKOM TOJIeE.

Teopema ["aycca [1st 371€KTpPOCTaTHUECKHX TIOJIEH B BaKyyMe M ee IpuMeHeHHe (1ojie 0eCKOHEYHOTO
NPSAMOJMHEHHOTO TIPOBOIHUKA M LIMITMH/PaA, OECKOHEUHOM 3apsKEHHON TNIOCKOCTH U JBYX Mapai-
JIeNBHBIX TUIOCKOCTEH, chepbl)

Hupkymsiws BEKTOpa HAPSHKEHHOCTH 3JIEKTPOCTATUIECKOTO OIS,

[lorennman anekTpocTaTHIecKoro mosst. CBsi3p HANMPSHKEHHOCTH W TIOTEHIIMAJIA SIEKTPOCTATHIECKOTO
OIS

DNEKTPUUYECKOE MOJIE B BemlecTBe. aaeKTpukn. BEKTOp 3IeKTpHIecKoro CMEeHHS.

Teopema ["aycca aJist 3€KTPOCTAaTUUECKUX TI0JIEW B IUAJICKTPUKAX.
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37.
38.
39.
40.
41.
42.

43.
44,
45.
46.

47.
48.

49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

59.
60.
61.
62.
63.

VYcnoBue Ha rpaHulle pa3zena MeTaul-IUUIEKTPUK U TUIIEKTPUK-IUIIEKTPHUK.

Onextpuueckas emkocTs. Konnencaropsl. CoeanHeHNE KOHIECHCATOPOB.

OHeprus MEeKTPUYECKOTro MOJIs.

IToCTOSIHHBIN IEKTPUUECKUNA TOK U €r0 XaPAKTEPUCTUKU. Y PABHEHUE HEPA3PBIBHOCTH.
Croponnue cuisl. J./0.C.

3akoH Oma aj1s1 OTHOPOJHOTO U HEOAHOPOIHOTO y4acTKOB Lenu. ConpoTUBICHUE NPOBOJAHUKOB. 3a-
koH J[>oyns-JIeHua.

[Ipasuna Kupxroda nms pa3BeTBICHHBIX [IENe U UX MTPUMEHEHHE.

Teopus [dpyne 37eKTponpoOBOIHOCTH METAILIOB.

MarsauTHoe T0JIe U €r0 XapaKTePUCTHUKH.

3akon buo-Casapa-Jlamnaca. [IpuHIUn cyneprno3uiiny MarHUTHBIX ToJeil. HampsokeHHOCTh MarHuT-
HOTO TTOJIS.

3akoH Amnepa. BzaumoaeiicTBue IByX mapamieabHbIX IPOBOJHUKOB C TOKOM.

MarsauTtHOe TIoJie IBHXKYIIerocs 3apsaaa. JABIKyIrecs 3JeKTpUudecKue 3apsasl B MArHUTHOM TIOJIe.
Cuna Jlopenna. Oddexr Xoma.

3aKOH MOJIHOrO TOKa. MarHuTHOE MoJie COJIEHOUIa U TOPOH/IA.

IToTok BekTOpa MHIYKLIMK MAarHUTHOrO nouist. Teopema I"aycca [u1si MarHUTHBIX TIOJIEH.

PaboTa no nepemMenieHnIo MPOBOIHUKA C TOKOM B MAarHUTHOM TIOJIE.

OneKkTpoMarHuTHas MHAYKLuUs. OnbITh Gapanges.

WNupyxtuBHOCTh. CaMouHyKIMs. B3anMmHas nHayKIus.

TpancdopmaTopbl. IHEPTrHss MATHUTHOT'O TIOJIS.

Onexrpuueckue Konedanus. [lepeMeHHBIN 3TIEKTPUUECKHIA TOK.

Teopus MakcBeuta 1uis 3IEKTPOMAarHUTHOTO TTOJIS.

JIBoiicTBeHHas MpUpPOa CBETAa. 3aKOH OTPAKEHUS U TPEIOMIICHHUS CBETA.

Hntepdepenius ceera 1 yciuoBHUe ee nposiBieHus. Mero sl HaOmoaeHus uarepdepenun. Pacyer
KapTHHBI HHTEP()EPEHINH OT IByX HCTOYHHKOB CBETA.

Wutepdepeniins B TOHKHX TUIeHKaX. [1010CH paBHOTO HAKJIOHA U PaBHOW ITUPUHBI.

[Mpuanun [Nolirenca-Openens. Audpakuus ceera. Metoxa 300 Openernsi.

[IpsamonuneliHoe pacipocTpaHeHue cBeta. JAnudpakuns Ha KpyrioM OTBEPCTHU H JHCKE.
Judpaxnust OpayHrodepa Ha ey 1 JudpakmoHHON penieTke.

IMpoctpancTBenHas pemeTka. Paccesnue ceta. @opmyna Bynbha-bperros.
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64.

65.
66.
67.
68.
69.

70.
71.
72.
73.
74.
75.
76.
77.

78.
79.

80.
81.
82.

83.
84.
85.

86.

BonHOBBIE U KOPIYCKYJISIpHBIE CBOMCTBa cBeTa. [laBieHue, uMITybc, Macca potoHa. CBsi3b SHEPTHU U
UMITYJIbCA PENIATUBUCTCKON YaCTULIBI.

l'unotesa [Inanka. M3myuenue AUT. 3akon Credana-bonbiimana. 3akoH cMernienus Buna.
®doroaddext. Bumer hoTorddexra u Teopus BHemHEro Gporodddexra. PenstuBucrcknii hoTodPpdexT.
Oddext Komnrona. TopmMozHOE peHTTEHOBCKOE H3ITyUICHHUE.

Jnuna Bonuel ebpoits. [Ipunnun veonpeaeneHuoctei ['eizenbepra.

y-GbyHKIMST u ee cBoicTBa. YpaBHeHue lllpemuHrepa (BpeMeHHOe W cTarpioHapHoOe). JIBIkeHune
CBOOOTHOM YacTHIIBI.

Yacruia B MOTEHIMAIBHON siMe (O€CKOHEYHOMN M KOHEYHOM ).

KBaHTOBBIN TapMOHHYECKUH OCIIIILIATOP. TyHHENBHEIHA 3 (eKT.

Mogens ctpoenust aroma Tomcona. OmbiT Pezepdopaa. Monens atoma Pezepdopra u ee TpygHOCTH.
[octynater bopa. Pagmycst 60poBckux opouT u sHeprust aroma. OnsiT @panka u ['epra.

Nznydenne aroma Bogopoaa. ®opmyna baasmepa. CrieKTpalibHBIE CEPUH.

CryonrHo! U XapakTepUCTUYECKUI PEHTT€HOBCKHE CIIEKTPHI. 3aKOH Mo3H.

ATOM BOJOpOAA B KBAaHTOBOH (u3mke. KBaHTOBBIE Uncia.

OpOuTanbHbIi U COOCTBEHHBIH MOMEHTHI WMITYJIbCa D3JEKTpOHA. [ MPOMarHUTHOE COOTHOIICHHE.
Marneton bopa.

DNEeKTPOHHBIE CJIOU B 000J04KH. [[pUHIMIIBI TOCTPOSHUS NIEPUOIMUECKON Tabmuibl MeH eneena.
DopMupOBaHUE IHEPTETUIECKHUX 30H B TBEpJOM Tejie. CTpoeHne MPOBOIHUKOB, TIOTYIIPOBOAHUKOB U
JIUBJICKTPUKOB C TOUKU 3PEHUSI 30HHOI TEOPHH.

[TpoBOAMMOCTH COOCTBEHHBIX M MPUMECHBIX ITOTYTIPOBOTHUKOB.

Pacnipenenenns ®epmu-upaka, boze-Oitnmreitna, Makcsenna-bonasimana. Oneprus Gepmu.
SIBneHns Ha rpaHuLe ABYX MOJYNPOBOAHMKOB Pa3HOTO THNA MpoBoguMocTu. llpuHiun peWcteus n
Ha3Ha4YeHHE AMO/AA U TPUOJA.

CocTaB 1 XapakTepUCTUKN aTOMHOTO sA1pa. SaepHble cuiibl. Moaenu cTpoeHHs aTOMHBIX siIEp.
DHeprust CBs3M spa. Y enbHast JHeprus cBs3u. JleekT Macchl.

EcrecTBeHHas M MCKYCCTBEHHAs PaJIMOAKTUBHOCTH. XapaKTepUCTHKA O-, -, Y-U3Iy4eHUil. DPdeKT
Me¢éccbayapa.

Knaccudukanus snepapix peaknuii. CoctaBHoe siipo. IPPeKTHBHOE ceueHre. XapaKTepHOe saepHOe
BpeMsl.
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87. Peakuuu nenenus sapa. Lennrle suepubie peakiun. TepMosaepHble peakiuu. SepHble peakTophl.
88. Kiaccudukarus sneMeHTapHbIx gactuil. KocMudeckue aydu.

Ymern 00cyxmath crocodsl 3¢- | Ilpumepnvie npakmuueckue 3a0anus 0 IK3amena:

(dexTuBHOTO pemieHus Gu-
3WYECKUX 3a]1a4;
pacnio3HaBatb  3PQeKTHB-
HOE pemieHue oT Hedhdhek-
THUBHOTO

1. Touka nBmwKeTcst B IIIOCKOCTH XOY IO 3aKOHY: X=-2t;y=4t{—t . Haiitu ypaBHeHHe TpacKkTopuH
y = f(x) 1 1300pa3uTh ee rpauuecku; BEKTOp CKOpoCTH V U ycKopeHHs d B 3aBUCHMOCTH OT Bpe-

-

MCHH; MOMEHT BPEMEHH lo, B KOTOPBIH BEKTOP yekopermus d cocTaBisieT yroy m/4 ¢ BEKTOPOM CKOPO-

ctuV .
2. Onpenenuth HETOYHOCTh B ONPEAEICHUM KOOPAUHATHI AX JJIEKTPOHA, ABHKYIIErOCS B aTOME BOJO-
poJia CO CKOPOCTBIO — €CIIH JIoTycKaeMasi HeTOYHOCTb coctaBisieT 10% ot eé Benu-

YUHBI. YKa3aTh, NMPUMECHUMO JIH TIOHATHE TPAaeKTOpUU B JaHHOM ciydae. [locrosuHas Ilnanka:
, , Macca dIIeKTPOHa
3. Ha moBepXxHOCTh MeTailIa aJaeT MOHOXPOMATHYECKHH CBET C JUIMHOW BOJIHBI . Kpac-
Hast rpanuia Goroaddexra . HaiiTu 3HaueHue 3aepKuUBaroIiell pa3HOCTH TTOTCHIIUATIOB
, KOTOPYIO HY)KHO MPHIIOKUTH K (POTOIIEMEHTY, YTOOBI pekpatuTh GpotoToK. [locrosHHas [Inanka
, CKOpOCTh CBETa B BaKyyMe —, MOIyNb 3apsaa dIEKTPOHA

4. MaremMaTHueCKuii MasgTHUK THHOM 0,9 M OTKJIOHW/IM HA 5 CM M OTIYCTHJIM, HOCIE Yero OH Hayall
COBepILIATh 3aTyxaronue konedanus. Uepes 5 NOIHBIX KOJeOaHMH aMITUTYIa YMEHBIIMWIACH B 2 pasa.
Hanmcars ypaBHEHHE IBUKEHHS 9TOIO MasiTHUKA, €CIIM OHH COBEPIIAIOTCS 110 3aKOHY CHHYCA.

5. Ha Baronerky maccoii 800 Kr, KaTSIIIyIOCS 10 TOPH30HTAILHOMY IyTH CO CKOpocThio 0,2 M/c, HAaChI-
naym ceepxy 200 kr meOHs. Ha ckonbko mpy 3TOM yMEHBIINIACH CKOPOCTh BAarOHETKHU?

6. WMmynbe p pensTUBUCTCKON YacTHIlbl paBeH MoC (Mo-Macca mokost). Onpeenire CKOpoCTh YACTHIbI
V B JIOJISIX CKOPOCTH CBETAa M OTHOIIICHUE MACChI IBIIKYIIICICS YaCTHIIBI K €e Macce MoKosi M/My.

7. Tlo mpoBOJIOYHON pamMKe MMeroIed (GOpMy MPaBHUIIBHOTO MIECTHYTOJIbHHKA, HIET TOK CHIOH 1=2 A.
IIpu 3TOM B LIEHTpe paMKu 00pa3zyeTcsi MarHUTHOE TI0JIe C HanpsbkeHHocThio 33 A/m. Haittu anuny
IIPOBOJIOKHU, U3 KOTOPOH C/I€IaHa paMKa.

8. B marnutHOe moine, uHAYKIUs Kotoporo B = 0,05 Tu, momerieHa 3aMKHYTasi HAKOPOTKO KaTYIIKa,
cocrosauiag u3 N = 200 ButkoB npoBosnoku. Conportusienue karymwku R = 40 Owm, momanes nonepey-
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HOro ceuenust S=12c¢m’. KaTylka moMermena Tak, uto ee och cocTasiser yron o = 60° ¢ Hanpasnennu-
€M MarHuTHoro nois. Onpenenute 3apsaj, NPOLIENIINN 110 KaTylIKe IPU UCYE3HOBEHUH MarHUTHOTO
OIS
9. DJeKTpOH, YCKOPEHHBIN Pa3sHOCTHIO MOTEHIIUAIIOB TIONAIaeT B OJHOPOAHOE MArHUTHOE MOJIE C MHIYK-
uueir 9 MTn m aBwxeTcs mo BUHTOBOHM nuHuU ¢ paguycoMm 0,9 cm u marom 7,8 cMm. Onpenenuth
YCKOPSIOIIYI0 pa3HOCTh MOTEHIAIOB 3JEKTPUYECKOT0 TOJIS.
10. B pe3ynbTaTe HarpeBaHuWs YEPHOTO Tela JUIMHA BOJIHBI, COOTBET CTBYIOIIAs MAKCUMyMy OSHEPIUH
TEIJIOBOTO H3IIy4YEHHs, yMeHbIIWiaack oT 2,7MkM n0 0,9 Mkm. OmnpexpenuTe, BO CKOJIBKO pa3
YBEITUYWIIACh SHEPreTHYecKasi CBETUMOCTh Tena. Kakoi Oblla M Kakoil crana MOIIHOCTh M3Ty4YCHUS,
€CJIM U3JIy4arollasi IOBEPXHOCTh TEJIa paBHa 20cm??
Brnagers | HaBbIKAaMU M METOAMKA- | BiadeHue HA8bIKaMU 8bINOJIHEHUS. 1AO0PAMOPHLIX pabom

MU 00001IeHUsT pe3yib-
TaTOB PELICHMs], DJKCIIe-
PUMEHTAIIBHON JIESITENb-
HOCTH;

criocobaMy OLIEHWBAHUSA
3HaYMMOCTH M HPAKTHU-
YECKOU MIPUTOAHOCTH
MIOJIyYEHHBIX  pE3yJIbTa-
TOB;
po¢eCCHOHATBHBIM
SI3BIKOM TIPEAMETHON 00-
JIACTU 3HAHUA

3aoanusn Kk nabopamopnvim pabomam:
Jlabopamopnas paboma Nel

1 3amMKHYTBIe cucTeMbl. KOHCepBaTHBHBIC M TUCCUIIATUBHEIE CHITHI (ompesiesienne u npumepsl). Co-
OTBETCTBHE 3aKOHOB COXPAHEHUH U CHMMETPUU MPOCTPAHCTBA U BPEMEHHU.

2 Kunertnueckast sHeprus. [loTeHuuanbHas SHEPrusi pa3iuyHbIX CUCTEM. 3HAK MOTEHIHMAIBHOU
sHepruu. [lomHas MexaHnueckas SHEPTrHusi CUCTEMBI.

3 3aKOH COXpaHEHUs MOJHON MEXaHMYECKOM 3HEepPTruu CUCTEMBI. | paHHIIbl MPUMEHUMOCTH 3aKOHA U
MIPUMEDPBL.

4 3aKOH COXpaHEHUs] UMITYJIbCa CUCTEMBIL. | paHUIIbI MPUMEHUMOCTH 3aKOHA U IIPUMEPHI.

5 3aKOH COXpaHEHHUS! MOMEHTA UMITYJIbCa CUCTEMBI. | paHHUIBl MPUMEHUMOCTH U IIPUMEPHI.

6 3aKoHBI COXpaHEHMs IMpPH aOCONIOTHO YHOPYroM W HEYNpyrom yaapax. LleHTpanbHbli M He-
LEHTPaJIbHBIN yJIaphlL.

7 Pabora (momoxutenbHas, oTpunarenabHas, HyieBas). MomHocts. KIIJI. Breramcmenue paboTs

Ppa3INYHbIX CHJL.

JlaboparopHas padota Ne4
1 OCHOBHBIC TIOHATHS NTWHAMHUKHU TTOCTYIATEIHHOTO NBIDKCHHS (Macca, Chja, UMIYJhC). YeTwipe
OCHOBHBIX BUJa B3auMozeiicTeuil. CnenuanbHble BUbI CUJL.
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2 3akoH cioxenus ckopocteil. Ilepserit 3akon Hetorona. ITpumepst UCO u HUCO.

3 Bropoii 3akon Hetorona. UmnysnscHast popma 3ammcu 3axona. [lpuHImn cynepno3umnmm.

4 Tperuit 3akon Hetorona. Llentp macc cuctemsl. CKOpOCTh LIEeHTpa Macc cucTeMsl. Mmmynbse cuc-
TEMBI.

5 MoMeHT MHEpLUUHU CUCTEMBI M.T. ¥ TBEPAOIO Tesa. Beluncienne MOMEHTa HHEPLUH POCTHIX Tel
(xombI10, MUICK, MTMHAP. Ha BEIOOD)

6 MOMEHT CHIIbI, MOMEHT UMITYJIbCa TeJIa OTHOCUTEIHHO TOUKH.

7 OCHOBHO# 3aKOH IMHAMUKHU BPAIATEILHOTO IBUKECHUSL.

8 Teopema lllTeliHepa U ee IPUMEHEHUE.

JlaboparopHas padota No5, Ne7

1 Konebarensnoe nemwxenue. ['apmonnueckie u anrapmMoHnueckue koiaeOanus. OCHOBHBIE Xapak-
TEPUCTHKH (aMIUTUTY/a, IEPUOJ, YacToTa, (a3a). BUIbl MasTHUKOB.

2 CBoOoHbIe He3aTyxatolme kojebanus. JuddepernmanbHoe ypaBHEHHE U €r0 PEIICHUe JUIS Ma-
TEMaTU4eCKOro, U3NUECKOTr0 U MPY>KUHHOT'O MasTHUKOB.

3 3aryxamomye KoiieOaHUs, UX YpaBHEHHE M XapaKTEPUCTHKH (KOI(PQOUIMEHT 3aTyXaHus, JO-
rapupMHUYECKHIA IEKPEMEHT, BpeMsl peJlakCallii, 4acToTa, IOOPOTHOCTS).

4 Brinyxnennsle konebanus. AMIUIMTYAa U (a3a BBIHY)KICHHBIX KoneOaHuid. PezaHanc, ycnoBue
€ro BO3HUKHOBEHHS U XapaKkTepucTUKU. [IpumeHenue.

5 CKopocTh, YCKOpEeHHE, SHeprusi KojieOaTenbHOH cucTeMbl. lIpeBpalieHue SHEpPruu MpH KO-
ne0aTeIbHOM IBHXKEHHH.

6 CroxeHue B3auMHO-TIEPIICHANKYISPHBIX Konebanuit. durypst Jluccaxy. Croxxenue Kose-0aHuit
OJHOTO HallpaBlieHUs. buenus.

7 Ynupyrue BonHbL. YpaBHeHHE Oeryrieii u crosueld BoiiH. OCHOBHBIE TTapaMETPhI BOJIHEI.

Jlaboparophas padora Nel 1

1 MuUKpo- 1 MAKPOCHUCTEMBI U UX TTAPAMETPHI.

2 Oynknus pacrpenenenus Makcpeiia. Hanbonee BeposiTHas, cpeiHSS KBaJ[paTniecKasi, CpeIHss
apudMeTHYeCKass CKOPOCTH U UX BBEIYUCIICHHE.

3 Oyukuus pacnpenenenus ['aycca. bapomerpuueckas Gpopmyia.

4 OcHoBHble nnonoxeHns MKT. BeiBon ocHoBHOro ypaBHeHust MKT.
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5 Ypasuenue MenneneeBa-Knaneiipona. M3omnporieccs! B ra3ax, ux ypaBHCHHUS U TPaQUKH.
6 Crenern cBOOOIBI. 3aKOH paclpeAeIICHUs SHEPTUHU 10 CTETICHSIM CBOOOIEI.

Jlaboparopnas padota Nel2, Nel4, Nel5

1 IlepBoe Havano TEPMOAMHAMUKY U €r0 IPUMEHEHUE K U30IPOLIECCAM.

2 PaGora B TepMoanHamuike. Berarciaenne paboThl py pa3IMYHBIX U3oIponeccax. L{ukibl.

3 Temnoemkocts BemecTBa. IlomuTponHusiii npouecc. CBs3b MOJUTPONHOIO Ipolecca C H30-
TEPMUYECKUM, U30XOPHBIM, H300apHBIM M aAHa0aTHBIM MIPOLIECCAMH.

4 OHTpomnus, €e CTaTUCTHYECKUH M TepMOJWHAMHUYECKHH cMbICHbl. BTopoe Hawamo Tepmoau-
HaMUKH.

5 Peanbuble rasel. M30TepMbl peanbHbix razos. Kpurnueckue napamerpsl. TpoiiHas Touka. BHyT-
PEeHHsIs SHEPTHUS peanbHoTo raza. dddekt royms-TomcoHa.

6 [ToBepxHocTHOE HaTsbKeHue. CmauuBanue. Kanumnspasle sienus. [Jlasnenne Jlamnaca.

7 SAsnenus nepenoca. Koaddunuents! auddysnn, BI3KOCTH, TETIONPOBOJHOCTH U UX CBS3b.

Jlaboparophas padota Ne2 1

1 OneKTpocTaTHYeCKOe NoJe. DIEKTpUUeCKui 3apaa. 3akoH KymnoHa.
2 HanpsoxkenHoCTh 3nekTpocTaTiueckoro nois. [punnun cynepnosunuu.
3 ITorok BekTopa . Teopema I'aycca.

4 [ToreHMaNbHOCTH 3JEKTPOCTATUIECKOTO MoJIsl. Teopema 0 LUPKYIALUH.
5 CBsi3p MEXy HANPSHKEHHOCTHIO M MOTEHIINAIOM.
6 I'eomeTrprueckoe onncanue moiys. CUOBbIe TUHUH. DKBUIIOTEHINAIBHBIE IOBEPXHOCTH.

JlaGoparophas padota No24

1 Onekrpuyeckuit Tok. [I1OoTHOCTE TOKa. YpaBHEHHE HEIPEPHIBHOCTH.

2 3akon Oma 1 OJTHOPOHOTO ydacTka enu. ConpoTuBieHne npoBogHuKa. CoeIMHEHUE COTIPO-
TUBJICHUM.

3 3akon OMa 1715 HeOAHOPOAHOTO ydyacTka nenu. Croponnue cuisl. DJ(C.

4 [IpaBuna Kupxroda.

5 OnextpoemMkocTb. KoHIeHCaTOpH! (BUBI, YCTPOHCTBO, COEAMHEHNE)
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JlaGopaTtopHas pabota Ne27, 28

1 HcTouynnky MarHUTHOTO moJid. MarHUTHOE IoJie IBHXKYLIErocs 3apsiaa U MPOBOAHHUKA C TO-KOM.
3akoH buo-Cagapa.

2 IToTok M DUPKYIAMA BEKTOpPA MHAYKIMH MarHUTHOro nois. Teopema I'aycca u Teopema o mup-
KYJISLUH.

3 Cuna Jlopenna. JIBrkeHue 3apsyKeHHON YaCTHIIBI B MATHUTHOM II0JI€.

4 [IpoBonHMKM C TOKOM B MarHuTHOM moisie. Cuna Amnepa.

5 3akoH snexkTpoMaruuTHOM uHayKiuu Papanes. [Ipasuno Jlenma.

6 SBnenue camonnnykuuu. MTHAYKTUBHOCTH. COJICHOWUI.

7 OHeprus KOHTypa ¢ TOKOM U MarHUTHOTO TMOJIS.

8 BosaukHOBeHUE 3eKTprdecKuX KoneOanmii. KomebaTrenpHbIN KOHTYP.

9 [lepemennsiif anexTpudeckuii Tok. KonpeHcatop, KaTyIlka WHAYKTUBHOCTH, PE3UCTOpP B ILIEMH
MIEPEMEHHOT0 TOKa. AKTUBHOE, PEAKTUBHOE U ITOJIHOE COTPOTHUBIICHHS LIEITH.

10 Pe3oHaHC TOKOB M HATIPSHKEHUIA.

11 IIpuHuune! paguonepenayn.

12 OnexkrpomarauTHoe nojie. Cuctema ypaBHeHuit Makceia.

Jlaboparophas padota Ne32

QHCKTpOMaFHI/ITHBIe BOJIHBI 1 UX ITapaMETPBhI. IIIkana OJICKTPOMAriMTHBIX BOJIH.
KorepeHTHOCTh ¥ MOHOXPOMATHYHOCTH CBETOBBIX BOJIH.

WnTepdepenius ceera OT JBYX TOYSUHBIX HCTOUHUKOB.

Wurepdepenius cBeTa OT MI0CKONapalIeIbHON MTACTUHKH.

Hutepdepenius cBera OT MIIACTHHKY NepeMeHHoN TonmuHbl. Konbiia HeroToHa.
[TpuMeHeHne nHTEpHEPEHIINU CBETA.

OO0 WN P

JlaGoparopnast pabora Ne34

1 Ssnenvie qudpaknun. OcobeHHOCTh MUdpakiuu cBeToBbIX BoiH. Judpaxius Openens u dpa-
yHrodepa.
2 [Ipuanun I'oiireHca-@Ppenens. YIpoleHue BHIYUCIEHUN ¢ TOMOIIBI0 BEKTOPHON JUarpaM-Mal.

3 Hudpaxnus Openenst Ha KpyrinoMm orBepctui. 30HbI Dpenens.
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4 Hudpaxnus OpayHrodepa Ha y3KOH NPSIMOITHHEHHON IenH. Y cIoBUsS MaKCUMyMa M MUHH-MyMa.
3aBHCUMOCTh HHTEHCHUBHOCTHU CBETA OT yIila Au(paKuuu.

5 Hudpaxknuonnas pemerka. OCHOBHBIE XapakTEPUCTUKU IOU(PPAKIHMOHHON pEMIeTKH. Y CIOBUS
TJIaBHBIX MAKCUMYMOB 1 MUHUMYMOB U 100aBOYHBIX MUHIMYMOB.

6 Judpakums Ha TpexMepHOH perieTku. Y paBHeHne Bynbda-bperros.

Jlaboparophas padora Ne35

1 ITonsipusanus ceera. EcTecTBEHHBIN U NOJISPU30BAHHBIN CBET.

2 [onsgpusanus ceeta npu OTpakKeHUH U MpesoMIIeHnH. 3akoH bproctepa.

3 JBoiiHoe myuenpenomicHue. CBoiCTBa 0OBIKHOBEHHOTO U HEOOBIKHOBEHHOI'O JIYUeH .

4 [MomspuzaTops! (BUABI, yCTPOWCTBO, HA3HAYCHHE).

5 3akon Mamroca. AHamu3 ONSPU30BaHHOTO CBETA.

6 OnTtuyecky aKTHBHBIE BEIIECTBA. BpaleHue MIoCKOCTH NOJSIPU3aIUY CBETA.

Jlaboparophas padota Ne36, Ne41, Ne42

1 BosiHOBBIE M KOPILYCKYJISIPHBIE CBOMCTBA CBETA.

2 Hasnenue, uMmmysbe, Macca GoToHa. CBA3b S3HEPTUH U UMITYJIbCA PEIATUBUCTCKON YaCTH-1IBI.
3 I'unoresa Ilnanka. U3nyyenune AYT.

4 dotoaddexr. Bunsl potoadderra u Teopust BHemHero Gotorddexra. PensruBucrckuit horo-
s dekr.

5 O ¢ext Komnrona. TopMo3HOE PEHTI€HOBCKOE U3TyUEHHE.

6 Jnuna Bonusl ebpoitnsa. [Ipunnun neonpenenennocteii I elizendepra.

7 y-QYHKIHS U ee CBOHCTBA.

8 VYpasuenue llpeannrepa (BpeMeHHOE U cTalMOHAPHOE). [IBIKeHHE CBOOOAHOM YaCTHIIBI.

9 Yactuna B NOTEHIMAIBHON siMe (OECKOHEYHOH M KOHEYHOM).

10 KBanTOBBII TapMOHHYECKUH OCTIHILIATOP. TyHHENbHBIH 3¢ (eKT.

JlaGoparophas padota Nod4

1 Kak mpoucxoaut ¢popMupOBaHHE YJHEPTETHYESCKHUX 30H B TBEPJIOM Tejie? XapaKTeprCcTHKA KaKI0H
30HBI.

2 CrtpoeHue NpoBOJHUKOB, NOJIYIPOBOAHHUKOB U IUIEKTPUKOB C TOUKH 3pEHUS 30HHOM TEO-PHH.
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3 [IpoBoaMMOCTE COOCTBEHHBIX M TPUMECHBIX TONTYIPOBOIHUKOB.
4 Pacnpenenenns ®epmu-/lupaka, boze-Oitamrelina, Makcpema-bomsnmana. Dueprus ep-mu.
5 BrlpaxkeHue 3aBUCHMOCTH COMPOTHBIEHHS OT TEMIIEpPAaTyphl sl NPOBOAHHWKOB W MOIYIPO-
BOJTHUKOB.
6 SIBneHus Ha rpaHUIE paslena ABYX HOJIYHNPOBOAHMKOB Pa3HOrO THIA MPOBOAUMOCTH. lIpuHunn
JIeHCTBUS U Ha3HAYCHUE TUOAA U TPHOJA.
Jlaboparopnas padora NeS1, Ne53
1 CocraB 1 XapaKTepUCTUKU aTOMHOTO si/ipa. SIAepHbIe CHITBL.
2 Mopenu cTpoeHHsI aTOMHBIX sIIIED.
3 DHeprus CBA3M sAApa. Y nenbHas dHeprus cBs3u. Jledekt Macchl.
4 EcTtecTBeHHass m UCKyCCTBEHHAs! PaJIMOAKTUBHOCTH. XapaKTEPUCTHKA 0O-, (-, yY-U3IydeHud. DP-
dext Méccbayapa.
5 Knaccudpukanms snepHsix peakunuii. CoctaBHOe saiapo. DddexkrtuBHoe ceuenue. XapaKkTepHOeE
SJIepHOE BpEMsL.
6 Peakuuu nenenus snapa. LlenHble saepHble peakiuu. TepMosaepHble peakiuu. S1epHble peakTo-
pBIL.
7 Knaccudukanus snemenTapHbix yactun. KocMuueckue gy4u.
3HaTh OCHOBHBIE XUMUYECKHE Ilepeuens meopemuueckux 60npoco8 K IKIAMeEHY:
NOHATHSI, TIOJIOKEHHUS U 1. OcHOBBI XHMHYECKOW TEPMOJMHAMUKH: CHCTEMa, TEPMOIMHAMHYCCKHE IMApaMETPhl CHCTEMBI,
3aKOHBI; (GYHKIUHM COCTOSIHUS CUCTEMBL. [1epBBIii 3aKOH TEPMOJANHAMHUKH.
COBPCMCHHBIC HAIIPaBIICHUA 2. DHepreTHKa XUMHYECKHX IIPOIECCOB.
PasBHUTHSI HAyYIHBIX TCOPHI; 3. Duranenus. 3akoH [ecca U CIIECTBUS U3 HETO.
METO/IBI TEOPETUICCKOTO 1 4. Durponus. YpasHenue Bosbimana. Bropoit u TpeTHil 3aKOHBI TEPMOJANHAMUKH. Xumus
JKCIHCPUMCHTAIIPHOTO — HC- 5. Dmueprus ['m66ca. HanpasiieHuss XUMUYECKUX [IPOIIECCOB. b1.b.11
CIIE/IOBaHMs B 061acTH Xu- 6. Xwumuueckas kuHeTHka. CKOPOCTh XUMUUECKOM peakunu. CpeHsas U UCTHHHAS CKOPOCTH peak-
MHH nun. Kunernueckast Kpusasi.
7. CKOpOCTH PEaKiliu U METO/IBI €€ PEryIHpPOBaHHS.
8. BuimsiHue Temreparypsl Ha CKOpocTh peakimu. [Ipasuio Baut-I'odda.

9. Dmueprus akTuBanuu. AKTUBUPOBAHHBIN KOMIUICKC. Y paBHEHHE AppEeHHUycCa.
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10. Karanuzaropbl ¥ KATAIUTHYECKHUE CUCTEMBI. | OMOTE€HHBI KaTaius.

11. KaranusaTopsl ¥ KaTaJIUTHYECKUE CUCTEMBL. [ €TepOreHHbIN KaTajus.

12. Xumuueckoe paBaoBecre. KoHCTaHTa XAMHUYECKOTO PABHOBECHSL.

13. Cmemenne xumuueckoro pasaosecus. [Ipunimn Jle larernse.

14. PactBopbl. CriocoObl BeIpaKeHHsI KOHIIEHTPAIIMH PacTBOPOB.

15. PactBopbl snekrpoauToB. CTENeHb W KOHCTAHTA OSJIEKTPOJMTHYCCKONW JUCCOIMAIUH. 3aKOH
pazbasnenus OcTBanpiaa.

Jucconmanyst KUCIOT, OCHOBAHHUIA, cosiell. AM(OTEpHBIE 3JCKTPOJIHTHI.

PactBopumocTs. [Ipon3ssenenue pacTBOpUMOCTH. Y ClIOBHE 00pa30BaHUS U PACTBOPEHUS OCAIKOB.
Hucconuanus Boapl. lonHoe npousseneHue Boasl. pH.

I'uaponus coneit. CteneHb U KOHCTAHTa TUAPOIIU3A.

Hucnepcusie cucrembl. Knaccudukanus. JInopunbHbie 1 11oGOOHBIE KOIIOUIBI.

CrtpoeHune KOJUTOUAHBIX YacTHII.
Koarymsiuus KOJUIOMIHBIX PacTBOPOB.
OKHUCIIUTENTLHO-BOCCTAHOBUTEIILHEIE
BOCCTAHOBUTCIIbHBIX peaKuHﬁ.
DIIEKTPOXUMHUUYECKHE CUCTEMBI. 3aKOHbI Dapazes. DNEeKTPOAHbIA MOTEHIIUAIL.

lanbBannueckuii snement Janmams SIkoOu.

DNEKTPOXMMUYECKUE CUCTEMBI: AIIEKTPOJIU3 paciyiaBoB. [IpuMeHeHre 37eKTpoIn3a.

OnexTpoian3. AHOAHBIA M KaTOIAHBIM MPOLECCHl NMPU 3JEKTPOJU3e pacTBOpoB. lIpumeHenue
3JIEKTPOITU3A.

28. Koppo3ust. Bujisl koppozuun. Crioco6sl 3alUThl METAIUIOB OT KOPPO3HH.

16.
17.
18.
19.
20.
21.
22.
23. CBOICTBa Knaccudukanust

BCIICCTB. OKHCIIHUTCIIbHO-

24.
25.
26.
217.

YMeTb

pelaTh pacyeTHbIE 3aJaud
MIPUMEHUTEIHHO K MaTepua-
JIy TIPOTPaMMBT;
MIPOTHO3UPOBATh  BO3MOXK-
HOCTh TIPOTEKAHUS CaMoO-
MIPOU3BOJIBHBIX  TIPOIIECCOB
B Pa3iMYHBIX XHUMHUYECKUX
CHCTEMaX;

Ilpumepusie npakmuueckue 3a0aHUA 0N IKIAMEHA:
J 1. HarmucaThb 37eKTpOHHBIE YpaBHEHUsI AIICKTPOHBIX TPOIIECCOB, YPAaBHEHUE CYMMapHOH TOKOOOpa-
3yromiet peaknud, BerucauTh 3J]C rajgbBaHUUECKOTro AJIEMEHTA, €CIIH KOHIICHTPAIUA HOHOB METAJLIOB PaB-
ubr: [AI*]1=0,001 mois/1, [C0%*]=0,1 Mob/m1.
. 2. Hamucate MOHHBIE M MOJNEKYJSIpHbIE ypaBHeHHs peakiuil ruppommsa coneit: Ki3PO, Nap,SOy;
ZnCIQ.

3. 3aKOHYUTH ypaBHEHUS PEAKIINH, HATIMCAB X B MOJICKYJSIPHOW ¥ HOHHOW (opMax:
L4 AI(OH)3 + NaOH —, K2C03 + H2804 -, HQS + KOH —.
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coyeTaTb TEOPHUIO0 U Tpak-
TUKY Ul DELICHUS] HHXKe-
HEpHBIX 3314

. 4. B 2 n pactBopa ruapokcuna kaieims coaepxkxurcs 478,8 v Ca(OH),. IlnorHocTs pactBopa 1,14
r/mn. Paccuuraiite: ®(Ca(OH),); Cy; Cos Cry N(Ca(OH),) u N (H,0); T.
5. CocTaBbTe ypaBHEHUS OKACIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:
K,Cr,0; + FeSO, + H,SO, — , KMnO, + Na,SO; + H,0O —.

6. HamucaTh 35IeKTpOHHBIC YpaBHEHUS AJICKTPOJIHBIX MPOIECCOB, YpaBHEHUE CYMMapHOH TOKOOOpa-
3ylollel peakiuu, BeUCIUTh J/]C raapBaHHUYECKOro 3JEMEHTA, €CIM KOHLIEHTPAUUU UOHOB METAJJIOB
paBubl: [MNn?*1=0,01 moms/i1, [Au**1=0,1 Moms/11.

7. 3aKOHUYUTH ypaBHEHUS PEaKIUi, HATIMCAB X B MOJICKYJISIPHOH ¥ HOHHOU (opMax:

NH4OH + HN03 -, ZH(OH)Q + NaOH—>, A1P04 + NaQSO4 —.

8. HamucaTh ypaBHEHHs peakiuil THApOJn3a B MoJekymspHoM W uoHHOM Buzae: Aly(SOg,)s, KCI,
Na,SOs.

9. HamucaTh 3JIeKTPOHHBIC YPaBHEHUS AJICKTPOJIHBIX MPOIECCOB, YpaBHEHUE CYMMapHOH TOKOOOpa-
3ylollel peakiuu, BeUCIUTs J/]C raqpBaHMYECKOro 3JI€MEHTA, €CIH KOHIEHTPAUUU HOHOB METAJNIOB
paBHbI: [Zn°*]=0,01 mons/n1, [Cu*]=1,0 Monb/1.

J 10. Cynbat anmromunns Maccoit 36,4 r pactsopuiv B 100 r Boapsl. [IMOTHOCTE MOITy4eHHOTO pacTBopa
1,32 r/mi. Paccumraiire: 0(Aly(SO4)3); Cui; Co Crny N(AI(SO4)3) 1 N (H0); T.
J 11. Harmncats 251eKTpOHHBIE YPaBHEHUSI AJIEKTPOTHBIX MTPOLIECCOB, YPaBHEHUE CYMMapHOH TOKOOOpa-

3yromie peakuuy, BerucauTh 3/{C rajgbBaHUUECKOro 3JIEMEHTa, €CJIM KOHLUEHTPALUU HOHOB METAJLIOB PaB-
ubl: [Mn?1=0,01 mous/11, [Ag']=1,0 Moub/m.

12. 3akOHYNUTH YpaBHEHHS PEAKI[Hi{, HAIIMCAB UX B MOJIEKYJISIPHOM U MOHHOM BH/IE:
J MnS + H,SO, —, Fe(OH); + NaOH —, NH,Cl + KOH —.
. 13. Ompenennre TEPMOIMHAMUYECKYIO BO3MOXHOCTb NpoTekaHusi peakimn CaOgyy + 2 Cyy =
= CaC,; ) + CO), AH, = 460 xJIx pu cTaHIApTHBIX yCIoBUAX. Paccuuraiite TeMepaTypy Hadana peaKiyH,
ecrn S(Ca0)=38 Jlx/monb-K; S(C)=6 Trx/monb-K; S(CaCy)= 70 Lx/mMonsK;  S(CO)=197 T/monb-K.

14. CocraBbTe ypaBHEHHS OKUCINTEIIEHO-BOCCTAHOBUTENBHBIX PEAKIIMH:

L] KMnO4 + NaN02 + H2804 -, CI'2(SO4)3 + Brg + NaOH —.
J 15. Ompezenure TepPMOIMHAMIYECKYIO BO3MOXKHOCTB npoTekanus peakuun 2 Cl, ) + 2 H,O) =4
HCl) + O, y, AH, = 115,6 k/[x npu cTaHZApTHBIX yclIoBHsAX. Paccunraiite TemmepaTypy Hadaaa peakiuy,
ecru S(Cl,)=223 JTlxx/monb-K; S(H,0)=189 JTx/mons-K; S(HCI)= 187 x/moneK; S(O,)=205 JTx/Mons-K.
. 16. Hammcarp ypaBHEHUs peakiuii runponmsa B MosiekyiasipuoM u noHHoM Buzne: CrCl;, NaNOs,
KgCOg.
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17. CocTaBbTe ypaBHEHHSI OKUCIUTEFHO-BOCCTAHOBUTENLHBIX PEaKLINii:
L] Kgcr207 + N3.2803 + HQSO4 —, KMnO, + NaNOZ + H,0 —.
o 18. 'omoreHHas peakiysi IPOTeKaeT 1o ypaBHeHUo H; ) + |, ¢y = 2 Hl ). Hauansnas xoHneHTparms
Bogopona 2,1 Moib/, noga 1,5 Moins/i. Bo CkombKO pa3 M3MEHUTCS CKOPOCTh PEAKI|H, KOT/Ia TIPOpearupyeT
30% Bogopona?
. 19. B 640 M Boael pactBopmwn 160 1 xmopuna xkenesa (III). [ImoTHOCTE MOMydeHHOrO pacTBOpa
1,032 r/mn. Paccunraiite: w(FeCls); Cyi; Co; Cry N(FeCls) u N (H,0); T.
. 20. Ompenenure TepMOIMHAMUYECKYIO BO3BMOKHOCTB IPOTeKaHUs peakuh CS, () +3 Oyp= =CO;
+2 S0, (v, AH; = -1075 x/Ix npu cTaHIapTHBIX yclnoBHsX. PaccunTaiite Temneparypy Hadaaa peakiym, eClIi
S(CS,)=151 Ix/momsK; S(O,)=205 Jix/momsK; S(CO,)= 213 Ix/monsK; S(SO,)=248 Ix/MomsK.
. 21. Peakuus uzger no ypaBHeHuto: 2 H, ) + S, ) = 2 HyS(). HadanbHas koHIeHTparms Bogopoaa 2
MOJIB/J, cepbl 1,5 Moiw/n. Onpenenure Bo CKOIBKO Pa3 M3MEHUTCS] CKOPOCTh PEaKIUK K MOMEHTY, KOT/1a Tpo-
pearupyer 0,7 Moib/1 Bogopoaa?
J 22. Onpeznenure TEpMOAUHAMUYECKYIO BO3MOMKHOCTB IPOTEKaHMs peakuuu 2 ZNnS ) + 3 Oy =
=22n0 () + 2 SO, (), AH, = -890 x/Ix npu cTaHAapTHBIX ycIoBUAX. PaccuuTaiite TemnepaTypy Hadalia peak-
wn, ecmn S(ZnS)=58  Jhx/mons K, S(02)=205 Tx/monsK; S(ZnO)y= 44 JTx/momsK; S(SO,)=248
Jx/momsK.
J 23. HauanbHble KOHIEHTpALUM UCXOAHBIX BeIeCTB B peakuuu: 2 SO, ) + O, ) = 2 SO; () ObuH paB-
Hb! 1,8 Mose/n SO, u 2,4 Mons/n O,. Bo CKOMBbKO pa3 W3MEHHUTCS CKOPOCTh PEakMi K MOMEHTY, KOrzia Ipo-
pearupyer 0,8 Mosb/n SO,?
. 24. B pactBope optodocdopHoii kuciaotsl Maccoid 1200 r u miotHOCTBIO 1,153 1/™MI1 conmeprkutcst 312
r H3PO,. Paccunraiite: ®(H3PO,); Cyi; Csi; Cry N(HsPO,) N (H,0); T.

Bnanets

HaBBIKAMM MIPUMEHEHUS
OCHOBHBIX XHMHYECKHX
3aKOHOB B  mpodeccro-
HaJILHOM NTeATEIILHOCTH,

MPaKTUYECKUMH HABBIKAMU
TEOPETUUECKOI0 M JKCIIe-
PUMEHTAJIBLHOTO  HCCIIEN0-

BaHUA B 001aCTU XUMUU

Ipumepnvie npakmuueckue 3a0anus 014 IK3AMena:

1. Jna peakuuu CHy oy + CO; (y =2 CO (y + 2 H; ) onpenenuTe BO3MOXKHOE HAIIPaBJIEHHE CaMO-
TIPOM3BOJIBHOTO TEUEHHN PEAKITHH TIPH CTAHIAPTHBIX YCIOBUAX U pu Temmnepatype T =927°C, ecou Ten-
70BOH 3P deKT peakiuu 10 3alaHHOH TeMIepaTypbl HE U3MEHHUTCA. YKaKUTE: a) BbIAEIAETCS MM MOIJIOo-
IAETCs DHEPTHUs B XOJI€ Peakluy; 0) MPUUMHY HalJIEHHOTO U3MEHEHMs SHTponuH. PaccunTaiite Temnepa-
Typy HayaJjla peakiuH.

2. Belpa3ute yepe3 KOHIIEHTPALMH PEareHTOB KOHCTAHThl PABHOBECHS ClieyromMX peakiuuid Ny +
3 Hypy) = 2 NHsy, AH = -92,2 x/Ix. YkaxkuTe HanpapiaeHHE CMELIEHUS XMMHYECKOIO PaBHOBECHS ATHX
peaKluii: a) Npu MOHMKEHUU TEMIEPATyphl, €CIM JIaBJIEHHE ITOCTOSHHO; 0) IpH MOBHILICHUU JIABJICHHUS,
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€CIIi TeMIeparypa MOCTOsHHA.

3. CxompKO MIIDTHIUTPOB 96%-HOTO pacTBOpa CEPHOI KUCIOTHI ¢ TNIOTHOCTHIO 1,84 T/Mit moTpedy-
ercs juist npurotosienus 2 i 0,25M pactBopa?

4. Kakue u3 ciaemyronmx coneil moaseprarorcs ruapoinsy: Na,SiOz. Cu(NOsz),. KBr? CocraBsre
WOHHBIE ¥ MOJIEKYJISIPHBIE YPaBHEHHUS THAPOIN3a COOTBETCTBYIOMMX conelt. Kakoe 3nauenue pH (< nmn>
7) UIMEIOT PacTBOPHI 3TUX COJIEH?

5. 30516 TUAPOKCHIA MarHus mosy4eH myrem cmetmBanus 0,02 11 0,011, pactBopa MgCl, u 0,028 i
0,005 =. pactBopa NaOH. Onpenenute 3apsi 9acTUI] OTYYSHHOTO 30715 U HAMUIINTE POPMYITY €T0 MU-
EJUTBL.

6. PaccumnTaiiTe 3NeKTPOBIKYIIYIO CHITYy M ONPEJeNUTe HAalpaBIeHue CaMONPOU3BOIBLHOTO POTe-
KaHUsl peakluy NpU CTaHJAPTHBIX YCIOBHSX, MCIONB3Ysl 3HAYCHHS OKUCIUTEIBHO-BOCCTAHOBHTEILHBIX
IIOTCHIIMAJIOB HJ + H3PO4 — \]2 + H3PO3 + HQO

7. IlpuBemuTe CXeMBI SIEKTPOJHBIX TMPOIECCOB M MOJIEKYJISIPHBIC YPaBHEHHs PEAKIIHiA, TIPOTEeKaro-
HIMX [IPU DJICKTPOXUMHYECKON Koppo3uu ranbBaHonapbl Co/Ni: a) B kucioii cpejie; 0) BO BIaXXHOM BO3-
nyxe. OnpenenuTe yObBUTb MAacChl aHOIA TIPU KOPPO3UH B KUCIIOH cpefie 3a 20 MUH, eCIIH CKOPOCTh KOPPO-
3un coctasuia 0,01 r/4.

8. CocTaBbTe AIIEKTPOHHO-UOHHBIE YPAaBHEHUS AJIEKTPOIHBIX MPOIECCOB (aHOJ] HHEPTHBIH) U MO-
JICKYJIIPHOE ypaBHEHHUE PEaKIIUu, IPOUCXOIAIICH PpH ekTponu3e pacTBopa CoSO, Berunciure daxru-
YeCKOoe KOJMYECTBO MeTauia, mojydeHHoro Ha katojae mpu sekrponuse Co(NOs),, eciu 371eKTposu3
MPOBOIWIN B TeueHUU | 4. BeIxonm meTtamia mo TOKy cocTaBui 85%. YKaXKHUTE BO3MOXKHBIC MPUUIHHBI
YMEHBIICHUsI BBIX0JIa METAJLIA TI0 CPABHEHUIO C PACUYETHBIM.

3HaTh

OCHOBHBIE OIPEICICHHAS |
MOHATUSA 0a30BBIX 3HAHUI
B 00JIaCTH €CTECTBEHHOHA-
yT-IHBIX JUCITUIIIINH,
(byHIaMEHTATbHBIC OCHOBBI
€CTeCTBEHHOHAYYHBIX
JUCITUIIIINH, OCHOBHBIC
METOJIbI PEHICHUST THITOBBIX
3a4a4 [0  HU3BECTHBIM
aJII‘OpI/ITMaM 158 HpaBI/IHaM;

Crrcok BOMPOCOB ISl IPOBEACHUS UTOTOBOM aTTECTAIlNH (9K3aMeHa) TI0 TUCITUTUTHHE
1. Buapl TOmIMBA U UX COCTaB. Y CIIOBHOE TOILIUBO.
2. OCHOBHBIE XapaKTEPUCTUKH TOTLTUBA.
3. YerpoiicTBa ISl COKATAHUS TOTUTHBA.
4. ConepxaHue 1 OCIEI0BATEILHOCTh PACYETOB TOPEHUS TOIUINBA.
5. Harpes nyroBoii u nna3mennsiid. Hasznauenue, o6nactu 3 peKTHBHOIO TPUMEHEHHS.
6. Harpes nanyknnonnsiii. Haznauenue, oomactu 3 hekTHBHOrO nprMeHeHUs
7. HarpeB a1eKTpOCONPOTUBICHUEM U 3JEKTpOHHOIy4eBoi. Hasnauenue, o0nactu 3 QekTrBHOrO Npu-
MEHEHHUS
8. OCHOBHBIE 3aKOHOMEPHOCTH MEXaHUKH MEYHBIX Ta30B.

Meramnypru-
qecKast TEIIo-
TEeXHHUKA

b1.b.18
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OCHOBHBIE 3aKOHOMEPHOCTH | 9. CBOOOIHBIE W YaCTHYHO OTPaHUYCHHBIC CTPYHHbIC TCUCHHS.
mporieccoB Macconepenoca | 10. OrpannyeHHbIe CTpyHHBIE TeUeHUS. IHKEKTOp B 3KEKTOP.
MPUMEHHUTENBHO K TexHO- | 11. Buabl qBMKEHHS Ta30B B IEYaX.
Joru4yeckuM  mpoueccam, | 12. Ilotepu sHepruu npu ABMKEHUH Ta30B.
arperataMm u obOopyzaosa- | 13. KoadduimeHT TermonpoBofHOCTH cTanei u (aKTOphl, BIUSIONINE Ha HETO.
HUIO TiepepaboTku (oOora- | 14. BiusHAE yCI0BHI OXJTAXACHHUS METAJIa HA €T0 CBOMCTBA.
HICHUS1) MUHEPAILHOTO CBI- | 15. OCHOBBI TEOPUH MOJOOHS U MOJCTHPOBAHUSI TETNIOTEXHUUECKUX
pbsi, TpoM3BOACTBA 00pa-| M TEIIOIHEPIeTUUECKUX MPOLIECCOB U 000PYIOBAHMS.
0OTKM 4YepHBIX W [BeTHHIX | 16. HasHaueHme n knaccudukanus METaITyprudecKux neduei.
METaJIJIOB 17. Haznauenue u obmiasi cxema MpOMBIIIJICHHON TIeUH.
18. Mcnonp3oBaHNe BTOPUYHBIX dHEPropecypcoB. THUIIBI TEIUIOOOMEHHUKOB, X HA3HAYEHUE U CPaBHU-
TeJIbHAs OLICHKA.
19. OuncTka IBIMOBBIX T'a30B.
20. OcHOBBI TEXHOJIOTUH HarpeBa MeTajia. TUIOBBIE peKMMbI HarpeBa
"TOHKHX" U "MacCCUBHBIX" 3arOTOBOK
Ymets OOBSICHATH THUIHUYHbBIE MOZE
igpr?gg;:ﬁiiiﬁ:éxﬁ;?i 21. OcobeHHOCTH HarpeBa Ka‘Ie:ITBeHHL'I'X c;aneﬁ .
T 22. OcHOBBI pacueTa HarpeBa "TOHKUX' M "MAacCHBHBIX" 3aTOTOBOK.
23. Buzpl Opaka npu HarpeBe MeTajljla U IyTH CHIKEHHS TOTeph MeTaslia.
?ﬁ:;?iig;ig;}?;iiﬂgig: 24. Matepualibl, IPUMEHSIEMBIE B nedax 5
e npodeccHoHaTbHOI 25. OCHOBHBIE 3J€MEHTHI KOHCTPYKIUH meuei. }
i 26. OCHOBHBIC THITHI TUIABUIILHBIX, HATPEBATEIbHBIX U TEPMHUECKUX TTEUYCH.
ﬁ:gizzi’gggf’ sdderTrB- 27. OrHeynopHbIe MaTepuabl, UX OCHOBHBIE CBOHCTBA. §
Hoe permenne oT Hesddek- 28. Tennon30AIMOHHbIE MAaTEPHAJIbI, UX OCHOBHBIE CBOHCTBA.
ITMBHOTO, NPH pEIICHHH 29. BcnomorarenbHOE 000pyI0BaHKE IEYEH. 5
6- 30. CocraBiieHHE W aHAIN3 TEIUIOBBIX OAJAHCOB TeUeil, OCHOBHBIC TEIUIOTEXHHYECKUE MMOKA3aTelnH pa-
SAAAT CIOAHOTO TEINOOD= | 501 peyeit 1 MyTH SHeprocOepeKeHust
MeHa B paboueM IpocTpaH-
CTBE ME€YU
BHaI[eTB MNPAKTUYCCKHUMU HaBbIKaMU BapI/IaHTI)I 33.,[[21HHI71 JJIS1 BBIIIOJTHECHMS paCCUCTHOI'O 3aJaHMs

HCIIOJIB30BaHUs J3JICMCHTOB

TennoBoll pacueT HarpeBaTeNbHON eun
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MPOEKTHPOBAHMUS;
HaBBIKAMH U METOAUKAMHU
0000IIeHNsT ~ pe3yabTaTOB
MPOEKTHPOBAHMUSI;
croco0aMu COBEPIIIEHCTBO-
BaHUs IPOGeCCHOHANBHBIX
3HaHUM U YMEHUN IIPOEK-
TUPOBAHHUS IIyTEM UCIIOJIb-
30BaHUs BO3MOXHOCTEN
WHPOPMALTMOHHOHN Cpe/Ibl

Pa3mep 3ar0TOBKH, o de, d., tye, Tun

Mapxa crann 8)IZbX1,MM Cioe ¢ P, 1/a e | oM o°c rneyu

1 30X 120x1000x6000 1180 40 35 15 0 MT
2 Cr.40 100x150x4000 1190 40 25 30 10 T
3 XpoMoHHUKesIeBas D300x900 1180 50 24 20 10 1IC
4 Cr.40 D300x800 1200 30 32 15 20 MBP
5 XpoMoHHUKesIeBas 140x1000x6000 1180 0 20 9 20 1IC
6 30X D200x1200 1200 50 22 15 10 1IC
7 | XpomoHuKeneBas 100x100x4000 1180 50 30 10 12 aic
8 Cr1.40 120x120x6000 1200 70 30 20 0 1IC
9 30X D150x1500 1190 35 25 18 20 MBP
10 | C1.40 160x1000x4000 1200 45 10 12 15 LT
11 | 30X 120x1000x6000 1170 60 15 10 0 MT
12 | C1.40 140x100x4000 1180 70 20 11 20 LT
13 | C1.40 120x1000x6000 1200 45 15 7 20 MT
14 | XpomoHuKeneBas 120x100x4000 1190 50 20 10 10 IC
15 | 30X 140x1000x6000 1190 40 35 30 12 MT
16 | X18H98 D200x1800 1180 30 10 30 15 MBP
17 | C1.40 130x100x4000 1190 60 17 17 0 MT
18 | 30X 120x1000x6000 1200 45 30 30 20 MT
19 | 1X18H9T D120x6000 1180 50 22 22 10 11(®
20 | Crans c13 --- 720 caaka 40 20 9 60 OK

T
21 | O8km --- 720 cagka 110 | 22 15 60 TK
T
22 | Cr.40 70x150x4000 1190 30 25 30 10 11(®
23 | 30X 100x120x4000 1190 35 25 18 20 11(®
MMPUMEYAHUE: § - tonuuna 3arotoBku; b - mupuna 3arorosku; | - mmHa 3aroroBku.l1IC - meus ¢ mrararoimmm

oJ1oM, co cBo10BbIM oToruieHueM; T - meys ¢ mwararomumM nogom, ¢ TopuessiM otorieHueM; OK — konnakoBas
onnocronHasi; TK — tpexcronnas konmnakoBasi. MT - TonkatenbHast Meroauyeckas neub; MBP- meus ¢ Bpamaro-

mumMcst mogoM OK - ogHOCTOTHAS KoNmakoBas neub; TK - TpexcTomHas KoymakoBas rnevyb

Cocras TOIINBa
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Ne COCTAB CYXOI'O TA3A, ofsemssie % Kosg-ent | Temr. mo-
BapH- pacxoza Jorpesa
a”HTa BO31yXa,n BO3,I[yX3,OC
CO, | CO | H, | CH, | C,Hg | CsHg | CiHy | H,S | O, | N,
1 14 26 1 29 0 0 0 0 0 30 1,02 450
2 2,4 7 60 25 2 0 0 02 |06 | 28 1,1 400
3 10 21 19 37 0,6 0 0 01 |02 | 21 1,12 350
4 55 28 30 | 20,2 0 0 02 |02 | 159 1,1 400
5 0,1 96 2,7 0,8 0,4 1,1 400
6 0,3 36,3 17,1 29 0,3 17 1,12 350
7 0,1 93 4,3 1,9 0,7 1,15 375
8 9,5 17 15 38 0,5 20 1,05 400
9 20 10 28 38 0,3 03 ]109 | 25 1,06 350
10 93 0,6 0,6 1,1 4,7 1,1 350
11 0,3 88 1,9 0,5 9,3 1,15 300
12 7,3 1,5 85 3 1 2,2 1,15 400
13 65 0,2 14,5 7,8 12,5 1,15 450
14 89 9 2 0 1,12 300
15 1,3 38 51 55 0,2 4 1,05 450
16 98 2 1,2 300
17 20 34 43 02 | 28 1,1 350
18 7 17 44 32 1,05 400
19 7 17 15 29 32 1,08 400
20 0,1 96 2,3 0,8 0,8 1,05 0
21 0,3 36 17,1 29 0,3 17 1,05 0
22 2 7 58 30 0,3 1,7 1 1,08 400
23 4 94 0 2 1,1 300
3HaTh OCHOBHBIE  onpe-aeienys | [lepeuenb TeopeTH4YeCKHX BONPOCOB K IK3aMeHY
IUIAHAPOBAHUSL  OKCIEPU- | 1, CBeJeHHs U3 TEOPUH BEPOSTHOCTH M MATEMATHUECKOI CTATMCTHKH (TeHEpaIbHAsk COBOKYIIHOCTb, BbI- | [[TAHUPOBaHHE
MEHTa; OopKa CiydaifHBIX BEIWYHH, XapaKTEPUCTHKH BBIOOPKH). SKCIIEpUMEHTA
KIIaCCH(UKALMIO CIIOCO00B | 2. TloHATHE O BUAAX IUIAHAPOBAHMS MATEMATHUECKOTO U (PU3HUECKOr0 SKCIEPUMEHTOB, NpuHIumax reo- | 51.5.20

BBI60pa IJIaHa OKC-

METPUYECKOT0 U PU3NIECKOTO TOJOOUSI OOBEKTOB YITPaBICHUSI.
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IIEPUMEHTA, Teope-
THYECKHUE OCHOBBI pacyera
KO3 PHUIIMEHTOB 3MITUPH-
YECKMX YpaB-HEHHMM per-
peccuy;

OCHOBBI COCTaBJICHHUA Mart-

pHII TIOJHOTO W APOOHOTO
(hakTOpHOTO  IKCIIEPUMEH-
Ta;

METOJIUKY pacuera Ko3¢-
(urmenTa KOH-KOpAauu

3. Texymui KOHTPOJIb MPOIYKIHH.
4. IlpuHnunsl BeIOOpa KOHTPOJUPYEMBIX IIapaMETPOB U MX YPOBHS B CTAAAPTaX Ha METAJLIYyPrHUECKYIO
MPOAYKIIHIO.
5. Cratuctudyeckoe 000CHOBaHNE 00bEMa BEIOOPKH MPH KOHTPOJIE Y TIOCTABIINKA U IIOTPEOUTEISI.
6. KoHTpOnbHBIE KapThI.
7. O01mas cxema yrnpaBieHUs TEXHOJIOTHIECKUM OOBEKTOM C aIallTUBHBIM OJIOKOM.
8. TeopeTnueckuii MOIXO/, MATEMATUIECKOE CUMYJIHUPOBAHUE YCIOBUH SKCIIEPUMEHTA, (PU3N-UECKUH DK
MEHT.
9. YcnoBus mogo6ust pu3mueckoro 00beKTa U MaTepHaIbHON KOTIHH.
10. Beibop nHanbonee 3hHekTHBHOM cXeMbI SKCIIEPUMEHTA.
11. CocraBienue miaHa IpoBeIeHUs SKCIIEPUMEHTOB Pa3HbIX
YpoB-He# (OIBITHBIM, Ja0OpaTOPHBIN, MOMYNPOMEBINIICHHBIH, TPOMBIIUICHHBIH, W3TOTOBICHHUE Of
MIPOMBINIUICHHOW MTAPTHH).
12. Bujpl mapaMeTpoB ONTUMH3ANNHU, 0000IIEHHBIN apaMeTp ONTHMHU3AINH, QYHKIHS KeJIaTeIbHOCTH.
13. BeiOop THITa MaTEMaTHYECKOW TOTMHOMHUAIBHOMN U HHOM MOJIEITH.
14. IlpaBuia MOCTpOEHUS TUIAHOB — IPOOHBIX PETLIHUK.
15. Prcku npu MCMONB30BaHKH IJIAHOB C JIPOOHBIMH PETIMKAMU — BIMSHUE Ha TOYHOCTH TIPOTHO3WPOBA-
HUsI QYHKIIMN OTKIJIMKA.
16. Turbl MIAHOB SKCIIEPUMEHTA — JBY- U TpeX (aktopHble iansl Turma N = m” (N — Heo6xoaumoe Ko-
JIMYECTBO OIBITOB, M — KOJMYECTBO YPOBHEW BapbHUPOBaHUS CIYyYalHBIX (pak-TOPOB, N — KOJIHMYECTBO
(hakToOpOR).
17. KoadpunmenTt konkopaammu (ko3 PuimenHT cornacus) Npu dKCIEPTHON OIEHKE BIUSHUS (aKTOPOB
Ha (YHKIHIO OTKJIMKA (TapaMeTp ONTUMU3AINH ).
18. OcHOBHBIE CBOWMCTBa MaTpPHUIBI MAaTEMAaTHYECKH IUIAHUPYEMOTO JSKCIEPUMEHTa (OPTOrOHAIBHOCTD,
poToTabenbHOCTh, CHMMETPUY-HOCTh, HOPMHPOBKA IKCIIEPUMEHTAIILHON MaTPHULIbI).
19. Metoauka pacdera K03((HUIMEHTOB SMIIMPUIECKOTO YPaBHEHHUS 10 AaHHBIM MPOBEACHHOTO TUIAHU-
PYEMOT0 3KCIIEPHUMEHTA.
20. Css13b 2 dexra dhakropa ¢ K0dDPUIHMEHTAMU YpaBHEHHS.
21. Kpurepun onTHMaIbHOCTH IIJIAHOB DKCIIEPUMEHTA.
22. BBeieHHE B pEIIEHUE 110 TIOUCKY ONTUMAIBHOTO 3KCTPEMAILHOTO 3HAYEHHS TapaMeTpa ONTUMHU3AIIH

B o0yacTH onpejeneHusi QyHKIMU JIBYX U MHOTO(AKTOPHBIX YpaBHEHUH (METOJ KPYTOTO BOCXOXJICHHUSI
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Bboxca-Yuncona u np.)
VYmetrs | 3ddextuBHO npume-HATH | [IepeueHb TeopeTHUECKHX BOMPOCOB K IK3aMeHY
METOJIBI IUTa-HAPOBAHHUA | |. BpIOpaTh KOHTPOJIUPYEMBIE MTAPaMETPhl Ha METAJUTYPTUUYECKYIO TPOAYKIHIO.
9KCIe-PUMCHTA, 2. Cratuctudeckd 000CHOBAaTh 00beM BBIOOPKU IIPH KOHTPOJIE Y TIOCTABIIUKA U TIOTPEOUTEIIS.
HCIOJIB30BaTh  ME-TOAMKY | 3. [[pMeEHATh KOHTPOJIbHBIEC KapThI.
MaTeMaTH-4eCKOro IUiaHu- | 4. BeiOpats Hanbosee 3 PEeKTUBHYIO CXeMY SKCIICPUMEHTA.
pOBaHUs SKCIIEPUMEHTA; 5. CocTtaBuTh I1aH MMPOBCACHUA SKCIICPUMCHTOB Pa3HbIX ypOBHCﬁ.
COCTABIAT: MATPUILy MOJ- (OTIBITHBIH, J'Ia6(‘)’paTOpHLII\;I, MOy POMBIIUICHHBIH, }
HOTO 1 APOGHOrO (aKTop- MPOMBIIIICHHBIi, H3TOTOB/ICHHE OMBITHO-POMBIIILICHHOH ne}pmn).
i 6. BeiOpaTh THII MaTeMaTHYECKOHN MOJTMHOMHUATILHOM WIIM HHOM MOJIe-TTH.
HOTO SKCIC-PHUMCHTA, 7. IlocTponTh M1aH — APOOHBIX PEILIHK.
MPUMEHATE B PabOTE IKC- | 8 Jlcrionb30BaTh THIIBI [UIAHOB SKCIIEPMMEHTA — ABY- U Tpex (axrophbie miansl Tina N = m" (N — neo6-
HEPTHYIO OUCHKY 3HAYUMO- | xoqpmMoe KOJMIECTBO OMBITOB, M — KOJIWYECTBO YPOBHEH BAPbUPOBAHUS CITyYalHBIX (haK-TOPOB, N — KO-
cTH  (HaKTOPOB,  ONPENE- | yyyecTBo (axTopoB).
TAOMIX GYHKUMIO OTKIH- | g IMpumensite ko3 dureHT KoHKopaauK (K03(hGHUIHSHT COrIachsi) MPH KCIIEPTHON OIEHKE BIASHHS
Ka (bakTopoB Ha PYHKIIMIO OTKIHMKA (MapaMeTpP ONTUMH3AIHHN ).
10. TTomb30BaThCss METOMKON pacdeTa Kod(pPHUIIMEHTOB SMITUPUIEC-KOTO YPABHEHHS 110 JaHHBIM MPOBE-
JICHHOTO TUIAHUPYEMOTO 3KCIIEPH-MEHTA.
11. BecTn mMOMCK ONTHMAaIBHOTO 3KCTPEMAIBHOTO 3HAYCHHUS MTapaMeT-pa ONTUMHU3AIMY B 00JIaCTH OTpe-
JeneHns pyHKIMN JBYX U MHO-TO(GAKTOPHBIX ypaBHEHUH (METOA KPYyTOTO BOCXOXKACHUS bokca-YuncoHa
W 1p.)
Brnaners | npaktuueckumu Hapblkamd | [IpumepHbIii mepeuyeHs TeM ceMUHAPOB-pedepaToB

[0 TNPUMEHEHHIO METOja
IUIAHUPOBAHUSA  JKCIIEPH-
MEHTA;

MeToJIaMU (PU3U-YECKOTO U

TeOMET-PUYECKOT0  TOO0-
ous,
po(eCCHOHATIBHBIM  SI3bI-

1. OCHOBHBIE OHATHS U3 TEOPUU BEPOSTHOCTH M MAaTEMATHYECKOW CTATHUCTHUKH (T€HEpajbHasi COBOKYTI-
HOCTb, BEIOOpKA CITy4allHBIX BEIWYHH, XapaKTEPUCTUKU BHIOOPKH).

2. Ilonstue 0 BUAAX IUIAHUPOBAHHUA MAaTEMaTH4YEeCKOr0 M (PU3UUEC-KOr0 SKCHEPHUMEHTOB, MPHUHLMIAX
TeOMETPHUUECKOTO ¥ (PU3NIECKOTO NMOJ00HS 00BEKTOB YIIPABIICHHSI.

3. Texyuuii KOHTPOJIb MPOAYKLIUH.

4. IlpuHunns! BEIOOpa KOHTPOIMPYEMBIX NMapaMeTpOB M UX YPOBHS B CTaHAApTax Ha METaUTyprUYeCcKyIO
MPOAYKIIHIO.
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KOM TIpEJMETHOM o00nacTu
3HAHUSA

5. Cratuctuyeckoe 000CHOBaHNE 00BbEMa BEIOOPKH MPH KOHTPOJIE Y TIOCTABIIMKA U ITOTPEOUTENSI.
6. KoHTpONBHEIC KapTHI.
7. O0mias cxema ynpaBlieHHS TEXHOJIOTMYECKUM O0BEKTOM C aAalTHB-HBIM OJIOKOM.
8. TeopeTnyeckuii MOIXO/, MATEMATUIECKOE CHMYIUPOBAHUE YCIOBUH SKCIIEPUMEHTA, (PU3U-UECKUH DK
MEHT.
9. YcnoBus mogo0ust pu3nueckoro 00beKTa U MaTepHaIbHON KOTIHH.
10. Beibop Hanbonee 3hHhekTHBHOM cXeMbl SKCIIEPUMEHTA.
11. CocraBneHue miaHa MPOBEEHNUS SKCIIEPUMEHTOB Pa3HBIX YPOBHEH (OMBITHBIN, JTa0Opa-TOPHBIH, IO
MBILUICHHbIH, TPOMBILIUICHHBIH, H3TrOTOBJICHUE ONBITHO-IIPOMBILUICHHOLH TapTHH).
12. Buasl napamMeTpoB ONTUMHU3AINN, 000OLICHHBIN TapaMeTp ONTHMHU3ALUH, GYHKIUS Ke-TaTeTbHOCTH.
13. BeiOop THITa MaTEMaTUYSCKON MOJTUHOMUAIBHOMN UM HHOM MOJICIIH.
14. IlpaBria MOCTPOEHUS TIAHOB — IPOOHBIX PETLTHK.
15. Pucku mpH MCIONb30BaHUH IJIAHOB C APOOHBIMH PETIMKAMH — BIMSHUE Ha TOYHOCTH POTHO3UPOBA-
HUsI QYHKIIMN OTKIJIMKA.
16. Turbl MIAHOB SKCIIEPUMEHTA — JIBY- U TpexX (akTopHble iansl Turma N = m” (N — Heo6xoaumoe Ko-
JIMYECTBO OIBITOB, M — KOJMYECTBO YPOBHEH BapbHUPOBaHUS CIy4dalHBIX (pak-TOpOB, N — KOJIMYECTBO
(hakTopOR).
17. KoadpunmeHt konkopaanuu (KodpuIMeHT cornacust) MpH dKC-TIEPTHON OICHKE BIUSHUS (pakTopoB
Ha (YHKIHIO OTKJIMKA (TTapaMeTp ONTUMU3AINH ).
18. OcHOBHBIE CBOWMCTBa MaTpPHIbI MaTEMAaTHYECKH IIAHUPYEMOTO JSKCIEpPUMEHTa (OPTOTOHAIBHOCTH,
pOTOTabENBHOCTh, CHMMETPUY-HOCTh, HOPMHPOBKA IKCIIEPUMEHTAIILHON MaTPUIIBI).
19. Metoauka pacdera K03((UIMEHTOB IMIIMPUIECKOTO YPAaBHEHMS IO AAHHBIM IPOBEJCHHOTO IUIAHU-
PYEMOTro 3KCIIEpPUMEHTA.
20. Css13b 3¢ dekra pakropa ¢ KodhHUIIMEHTAMU YPaBHEHHMSL.
21. Kpurepun onTHManbHOCTH IIJIAHOB IKCIIEPUMEHTA.
22. BeeneHue B pelIeHUE M0 TOUCKY ONTHMAIBHOTO AKCTPEMAIBHOTO 3HAYCHUS TapaMeTpa ONTUMH3ALUH
B 00JacTu omnpezeneHns GyHK-IIMH IBYX U MHOTO(QAKTOPHBIX YpaBHEHUH (METOJ KPYTOTO BOCXOXK-JICHHS
Bbokca-Yuicona u ap.)

3HaTL

COBPEMCHHBIC MCTObI TCO-
PETUYCCKOI0O U IKCICpHU-
MCHTAJIBHOI'O nuccieaoBa-

KoHTpobHbIE BONPOCHI JIJIS IPOBEICHUS TEKYIIETO KOHTPOJIS U HTOTOBOM
aTTecTaluu B JOpME SK3aMeHa
Y10 Ha3BIBAETCI MOIEIIHIO?

MonaenupoBa-
HUE MIPOLIECCOB
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HUS TIPOLIecCOB M 00beKTOB | KakoBBl 0COOEHHOCTH MaTeMaTHYECKOH MOAeIH? 1 00BEKTOB B
B METAJLTYypPTUn Kaxue OpIBaroT MaTeMaTHYECKHE MOAEIH (IT0 LETH CO3AaHUs, TI0 IPUHITUITY TOCTPOEHHUS)? METAJLTYpTUH
B 4em cymHocTh OpMaIM30BaHHOTO MOIX0/1a TIPH MOCTPOSCHUN MaTEMaTHIECKON B1.B.22
Mozenu?
Ymethb MPOTHO3UPOBAaTh BO3MOXK- TemaTrka 1a00paTOpHBIX PAOOT MO MaTEMAaTHYECKOMY MOJIETUPOBAHUIO
HOCTh PELICHUS! WH)XEHep- METaJUTypIU9IeCKUX MPOLECCOB
HBIX 33]1a4 B METALTYPrun | MaTeMaTHUeCKOe MOCIMPOBAaHKE POIIecca BOCCTAHOBJICHHSI KOHBEPTEPHOT'O MUIAKA.
MaremaTHiyeckoe MOJICIIMPOBAHKE MPOLECca BAKYYMHOTO PACKHUCIICHHS METaJlIa.
Bnagetrs | MeTomamMu MCCICIOBAaHUS U JlaGopaTtopHas paboTa:
CIOCOOHOCTBIO  OOBSICHATH MaremaTrrndyeckoe MOJECTHUPOBAHUE IPOLECCa BaKYyMHOI'O packKuciieHuss Mmeraiia. CMonenupoBaTthb
€ro pes3yjibTaThl NPUMEHHU- | 3aBUCUMOCTH COAEP)KAaHHUsI PACTBOPEHHOI'O B METAJJIe KUCIOPOJa OT JaBJICHHUS B ra30BOM (ase HUPKYJIs-
TEJIbHO K Mpo(hecCHOHANb- | IMOHHOTO BaKyyMaTopa M COJICPyKaHus yriepoaa B MeTajlie mpu oopadboTke cramu mapku 08HO.
HOM AEATEIEHOCTH Heo6xonumble 11 pacyeToB AaHHBIE BBIOUPAIOTCS CAMOCTOATEIIBHO.
Pexomennyemas nurteparypa:
1. bureeB A.M., burees B.A. Metamnyprus ctanu. Teopus u TeXHONOTHA IJIaBKK CTald. — Maramro-
ropck: MI'TVY, 2000. — 544 c.
2. Konecuukos 10.A., bynanos b.A., CtonspoB A.M. MeTtamryprudeckue TEXHOJIOTHH B BBICOKOIIPOM3-
BOJIUTEIILHOM KOHBEPTEPHOM Iiexe: ydeOHoe mocobue. — Marautoropck: M3n-so MarHuToropck. roc.
TexH. yH-Ta uM. I'.I1. HocoBa, 2015. — 379c.
3HaTh OCHOBHBIE TIOHSITHS U 33aKO- OCHOBHBIE ITOHATHUS TEPMOTUHAMUKH.
HBI (PU3NIECKON XUMUH IlepBoiii 3akoH TepMonuHaMuku. [loHsiTre o TermoBoM 3¢ ¢ekTe, TeIoTh 00pa3oBaHus, rope-
HUsI, pacTBOpeHus, (pa3oBbIX mpeBpamieHnii. 3akoH ['ecca. Pacuers! no 3akony ['ecca.
Bnusinue TemniepaTyphl Ha TEIIOBOH 3¢ (deKT.
3axon Kupxroda. Pacuers! TermnoBsix 3¢ ¢dexToB no 3akony Kupxroda. ®
Bropoii 3ak0H TepMOAMHAMUKY. nsprecka
TepMmoauHamuueckre QyHKIIMM, XUMHUUECKUI MMOTEHIIHAN, OOIIHE yCIOBUSI PABHOBECHSI CHCTEM. El/ln\glg ’

Oueprust ['n66ca u sHeprust ['enbMroibiia Kak KpUTEPUH, ONpPECTISIONIUe HATPABICHUE U TIPE/ICN MPOTe-
KaHUsl IPOIECCOB B HEM30JIUPOBAHHBIX CHCTEMAX.

IMousitue 0 a3o0BOM paBHOBECHH, OCHOBHBIE ompesesieHus Ga3oBoro papHosecus. [Ipasuiio ¢as
I'n66ca, ero npuMeHeHHUE.

da3oBoe paBHOBECHE B OJHOKOMIIOHEHTHBIX cHcTeMax. YpaBHenue Kiaysmyca-KnaneiipoHa,
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pacueTsl OCHOBaHHBIE Ha TOM ypaBHEHHE.

VYcinoBrs XMMHYECKOTO PaBHOBECHS. 3aKOH JEHCTBYIOMMX Macc (TepmoanHammdeckuit). Kon-
CTaHTa XMMHUYECKOTO PaBHOBECHSI.

BI/II[LI KOHCTAHT paBHOBECH:. PaBHOBecus B TeTCPOrcHHBIX CUCTEMAaxX.

BrnusiHue Temneparypsl Ha KOHCTaHTY PaBHOBECHS.

HanpaBnenue peakuuii B 3aKpbITBIX CHUCTEMaX. YpPaBHEHUE H30TEPMbl XUMHUYECKOH peakUuu
Bant-I'odda, ee npakTryeckue MpUIOKEHUS. Y paBHEHNE N300apbI-U30X0phl peakiuu. MeTonbl pacueTra
KOHCTaHTHI PAaBHOBECHSI.

IIpaBuno Jle-lllatenbe, ero npakTuyeckoe NpUMEHEHUE. BiausiHue NaBieHUs Ha MOJOXKEHUE paB-
HOBECHH.

Omnpenenenue moHATHs “pacTBOp”’. COCOOBI BBIPAKEHHUS COCTaBa PACTBOPOB.

Bnusiaue paznuyHbIX GaKTOpoB HA PACTBOPUMOCTD.

Mopnenu pacTBOpPOB: HaeambHbIE (COBEPIICHHBIC) U OECKOHEYHO pa30aBICHHBIE PACTBOPHI, HX OT-
JINYME OT pealIbHBIX PacTBOPOB.

3axons! Payns u I'enpu. IlapuuanbHbie MOJISIpHBIE BETMYMHBL, UX OIIpeIe/ICHHE.

CBoiicTBa pa30aBIeHHBIX PaCTBOPOB HE HIEKTPOIUTOB. [laBneHne napa HajJ pacTBOPOM, TeMIlepa-
Typa KUTIEHHS U 3aMep3aHusL.

VYmeTh

ONnpeaAcIiATL TEpMOANHAMU-
YCCKHUEC XapaKTCPpUCTHUKHU
XUMHUUYCCKHUX peaKLIHfI

Breinosnenune nadoparopHoii padorsl Nel Omnpenenenne UHTETPaIbHON TEMIOTHl PACTBOPEHHUS
conu. BeimonHenne JjiaGoparopHoii pa6orbel Ne 2 II3ydeHune paBHOBECHS PEAKIMH B3aUMOJEHCTBUS
TBEPJOTO YTIEPO C €ro AUOKCUAOM. BeinotHeHne 1adopaTopHoii padotel Ne3 J[aBineHHe HACBIILIEHHO-
ro Iapa M TeIUI0Ta UCIIAPEeHUs] YHUCTOM KUJKOCTH

Bnanets

METOJaMHU npeacKa3zaHusa
MMPOTCKAaHUA BO3MOHBIX
XUMHUUYCCKHUX peaKL[HfI

JOMAIIHEE PACYHETHO-TPA®UYECKOE 3AJIAHUE Nel

Hccnenopanmne 1

JJis peakiiuy BBITIOJTHUTD CIIEIYIOIIEe:
1.1.CocTaBuTh ypaBHEHHE 3aBUCUMOCTH OT TeMIIepaTypsl BelnuuHbl TemnoBoro 3¢ dekra AH®, = f(T) u
usmenenus sHTporuu ,S°, = f(T).
1.2.Berunciuts Benmuuusbl 5Cp, AH®: 2S°;, AG°; 1 InK, mpu HeckonbKkuX Temreparypax, 3HaueHHUs! KOTO-
PBIX 3aJaI0TCSl TEMIIEPAaTYPHBIM UHTEPBAJIOM U IIAarom temrneparyp. [loiyueHHble 3HaUeHUs HCIIOb3YIOT-
cs ipu noctpoeHu rpaukoB B koopanHatax ACp— T; AH% —T; 4S° — T; AG° — T n InK,, — 1/T.
1.3.ITonb3ysck rpadgukom InK, — 1/T , BeiBecTH npubamkenHoe ypasHenue sujaa InK, = A/T + B, rzue A,
B — nocrosiHHBIE.
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Hccaenopanne 2
2.1. Ucnons3ys npaBuio (a3 ['mb6ca, mis paccMarpuBaeMol CHCTEMBI ONPEAeNTuTh KondecTa a3, He-
3aBHCUMBIX KOMIIOHEHTOB M YHCJIO CTeNIeHelH CBOOO/IBI.
2.2. OnpenenuTb BO3MOXKHOE HANpaBJICHUE MPOTEKAHUs UCCIEAYyeMOW peakluyu M PaBHOBECHBIH cOCTaB
ra3oBoi ¢asbl npu nasiennu (klla) u remmeparype (K). Ilpu pemennn 3amaun MCTIONh30BATh BEIBEICH-
Hoe B HccnefoBannu 1 ammupudeckoe ypasHeHue InK,=A/T+B u nanHble 00 HCXOZHOM COCTaBe Ta30BOM
¢azs
2.3. YCTaHOBUTH HANpPABJIECHUE CMEIIECHUS COCTOSIHUSI pABHOBECHS PACCMaTPUBAEMOM CUCTEMBI IIPU:
a) YBEIMUESHUH JaBJICHUS (IOCTOSHHAS TEMIIEpaTypa);
0) yBeIMYCHNH TeMIepaTypsl (IOCTOSIHHOE JAaBIICHHUE).
3HaTh OCHOBHBIE 3aKOHOMEPHOCTH 5 cemecmp
U sBJeHUS B ouare aedop- Ilepeuensy meopemuueckux 60npocos K IK3ameHy:
Maruu B nporeccax OMJI; 1. MexaHu3MBI IIACTHYECKO# 1eopMaIiun.
OCHOBHBIE XapaKTEPHUCTHKH 2.Yto TaKoe HAaKJIEN METa/lIa ¢ MO3UIUi Teopuu aucaokanuit? Ha 9ro on Biuser?
MHCTPYMEHTA I peajin3a- 3.3anummre 1 MOSCHUTE KPUTEPHHU TUIACTHYHOCTH MeTaiuia (B ToM uuciie U kputepuii B.JI. Koamo-
uu npoueccos OM/] ropoBa).
4. dusnvecKue SIBICHHU, JISKAINE B OCHOBE MOJISPU3AMHOHHO-ONITHIECKOTO METO/IA.
5. Tlonsitre «popMooOpa3oBaHue» MpU 00pabOTKE METAIIOB IaBICHHUEM.
Teopus o6pa-

6. [ousTue «popMOU3MEHEHUE) TIPU 00PAOOTKE METAILIOB JIABJICHUEM.
7.TlonsiTre «CBONWCTBOOOPA30BaHKe» MPH 0O6PAbOTKE METAJIOB JIABICHHEM.
8. [onsiTHe «CBONCTBOM3MEHEHHE» NIPH 0OPabOTKE METAJIIOB JIABICHHEM.
9.HazoBure npu3Haky KiaccupUKaIUK yCTPOICTB u crioco6os OM/I.

10. YcnoBue mocrosiHCTBa 00BEMA.

11. HepaBuomeproctsb nedopmarmu mpu OM/I.

12. Crioco6s1 popmoobpazoBanus mpu OM/I.

13. VcioBre HaMMEHBILETO COMPOTHBIICHUSL.

14. Haszoswure u oxapakrepusyiite crocoosl popmonsmenenust merasuia mpu OM/JI.
15. Cunbl BHemHero Tpenus B npoueccax OM/I.

16. Conporusnenue miacTuueckoi aedopManum.

17. Ponb cmasku B iporeccax OMJI.

OOTKHU MeTaJ-
JIOB JIaBJIEHH-
eM

b1.B.07
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18. TMepeuncnure u oxapakrepusyiite cioco0bl CBOWCTBOOOpasoBanus mpu OM/I.
19. Otnnumst ractudeckoit qehopMalmi MOJIUKPUCTAILIA OT TUIACTHYECKOM e)OpPMAIIMH MOHOKPH-
cTajia.
20. IlepeuncnuTe ¥ OXapaKTEPU3YHTe CIIOCOOBI CBOMcTBOM3MeHeHus Tipu OM/I.
21. Tekcrypa MeTaia.
22. Yto Takoe «IOJUTOHU3AIUD» U «PEKPUCTATUTU3AINS» C TIO3UIIMA TEOPUH TUCTOKAITHI?
23. MexaHn3Mbl 00pa30BaHKs JUCIOKAIIHH.
24. MexaHU3MBbI TOPMOKEHUS JUCIOKALIUM.
6 cemecmp
Ilepeuens meopemuueckux 60npocos K IK3IAMeHy:

®dakTUvecKuil oJar, BHEKOHTaKTHas JeopManus u kecTkue KoHIbI (DakTmueckuit ogar medopMarim.

B~ w

BHekoHTaKkTHast BBICOTHAS YTSDKKA 3aJIHETO KOHIIA MOJIOCHL. | MIIOTe3a >KECTKUX KOHIOB (TUIOCKUX cede-
HUIA))

. ®@a3er pokatku (IlepBoHavansHbi KOHTAaKT. Hauano 3axBara. OkoH4aHue 3axBara. DopmMupoBaHue

MEPEIHEr0 KECTKOTO KOHIA. Y CTAHOBUBINKICS Tporiecc. BriOpoc. YciioBre MOCTOSIHCTBA CEKYHAHOTO
o0Bbema)

. [IpunyurenbHeli 3aXBaT
. Koadunmenra tpenns npu npokatke 1 MeToabl ero onpeneneHust (OCOOCHHOCTH pacpeieNeH sl CHI

TpeHus 1o ayre KoHTtakra. CylmHOCTh KO HUIMEHTa TPeHHUs NpU MpoKaTke. MeTo]] MaKkCUMalbHOTO
yrina 3axBata. Merton mpeaenbHOro ooxkarus. Meron omepexenus. CooTHomeHHsT KO3QQHIIMEHTOB
TPEHUsI IIPH 3aXBaTe U yCTAHOBUBILEMCS IIPOLIECCE)

. Bnusnue daxropos npokatku Ha ko3 duuuent tpenus (BnusHue Matepuana nonockl. Binusiaue mare-

puajia 1 COCTOAHUA IMOBEPXHOCTHU BAJIKOB. BansHne TeXHOIOrHYecKnX cMa3oK. Bnusane TEMIICPATYPbI
IIPOKATKH. Bausaue CKOpOCTH HpOKaTKI/I)

. @usnyeckas cymHoOCTh HeTpanbHoro yria (HekoTopble 3aBUCMMOCTH ISl pacdeTa HEHTpaabHOro yr-

na. Onenka npuMeHumoctd Gopmyn OkenyHnaa-Ilapnosa u ®daitnOepra. Ilpenenbl U3MESHEHHS HEMH-
TPaJILHOTO yIJia MPH IPOCTOM IPOIECCe MPOKATKH. MeXaHU3Mbl U3MEHEHHSI HEHTPAJIbHOIO yrja Mpu
IIPOCTOM TIpOIIeCcCe MPOKAaTKU. HelTpabHbIi yroll Kak peryisTop Iporecca MpOKaTKH )

. HanpspxenHo-neopmupoBanHoe cocTosiHUEe MeTaia npHu npokarke (OCHOBHAsE MEXaHWYeCKas cxema

nedopManyu npu npokarke. JlomoJHUTeIbHbIC HAPSHKSHUS. U TpaHCQOPMAITUs CXeMbI HAPsHKEHHOTO
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coctosiHusl. OCOOEHHOCTH MPOJOIBLHOTO IBMKEHUS MeTajia B HU3KoM ovare aedopmannu. OcobeHHO-
CTH IPOJOJIBLHOTO HAIPSDKEHUS! B HU3KOM ovare nedopmarun. OcoOeHHOCTH NPOIOIbHOTO JBIKEHUS
MeTajula B BRICOKOM ouare aedopmannu. @opMa MomnepeyHoro ceueHus MOIOCH Moce MPOKaTKH Ipu
pa3nuuHbIX 3HaYeHusIx /h )

8. Bumer u cocraBmsiromue ymupeHus (YUIMpeHne W ero 3Ha4eHHe Ui TeXHOJIOTHH MPOKATKU. Bumer

ymupenus. CocraBismoniye ymupenus. PacueTHas BenmuanHa yIIUpeHus)

9. Biiusinue aktopoB nmpokatku Ha ymupenue (Bnusaue obxarus. Bnusaue nuamerpa Bankos. BiusiHue

WCXOIHOW NIMPHHBI MOJIOCHL. BrusiHue mmpuHel ovara nedopmanun. Briusaue ko3dduienta TpeHusl.
Buusinue ckopocTu npokatku. BiusiHue xumcocTtaBa ctanu. BnusHue HaTsbKeHUs U moAanopa. BiausiHue
npoOHocTH AedopMaryn)

11. KoHrtakTHBIE HANPsDKEHUSI M1 0COOEHHOCTH MX pacHlpe/eieHus BIoib Iyru 3axpara (KoHTakTHBIE Ha-
NpsDKEHHST IpU TpoKaTke. BapuaHThl pacnpesneneHus HOpMaJbHBIX KOHTAKTHBIX HampspkeHuil. Oco-
OEHHOCTH pacipe/ie/ieHus] KOHTAKTHBIX HanpspkeHuid mpu /h => 5. OcOOEHHOCTH pacpeIeICHUs
KOHTAKTHBIX HampspkeHuit mpu  /h = 2...5. OcoOeHHOCTH pactpeaeIeHns] KOHTAKTHBIX HarpsiKe-
muinpu /h =0,5..2u /h <0,5).

12. BiusiHue yclaoBUI MPOKAaTKU Ha KOHTakTHoe AasieHue (Brusiane xosddunuenta tpenus. Bnusaue
O6)KaTI/I$I Bimmsune AuaMeTpa BaJIKOB. Bmusune 3aJHCTrO HATSXKCHHA. Bimmsane NEPEAHETO HATAXKCHUSA.
CoBMecTHOE BITUSTHHE TIEPETHETO U 33THETO HATSIKCHUS).

YMeTh

BEIOMpaTh TapaMeTpbl HH-
CTPYMEHTA JIs pealin3aluu
3aganHoro npouecca OM/I;
aHAIIM3UPOBATh  TEXHOJIO-
rudyeckue mporeccel OMJ
C 1eNbl0 IIOMCKA OITH-
MaJbHBIX ITAPaMETPOB TPO-
mecca M BbIOOpa HaWIyd-
Iero 000PyA0BaHuUs

5 cemecmp
Ilpumepnvie npakmuueckue 3a0aHUA ONA IKIAMEHA

1. Tlepeuncnure mokaszarenu Gopmomsmenenust metaia npu OM/I. 3amumure GopMyIIsI TS UX OII-
peleseHHs.

2.TlpuBeuTe MPUMEPBHI MPOSBIEHHS HEPABHOMEPHOCTH Je(pOpMAIMKM NPH HAIMYUH KOHTAKTHOTO
TPEHUs]; TP HECOOTBETCTBHU (POPMBI HHCTPYMEHTa U Ae(opMUpyeMoro Tena; Ipyd HEOIHOPO-
HOCTH CBOMCTB aedopmupyemMoro Tteina. B dyeM 3akmroyaercsi 3aKOH JOTOJHUTEIBHBIX
HaNpsOKEeHUi?

3. M300pasure MexaHHYECKHE CXeMBbI Ie)OpMAIMH ISt IMCTOBOM MPOKATKH.

4.M300pasure MeXaHUYECKHE CXEMBbI JieOpMAaIiu [ist TIPECCOBAHHSI.

5. N300pa3ute MexaHUYIECKHUE CXEMBI JIe(hOPMAIIHH TSI BOJIOYEHHS.

6. M306pasuTe MeXxaHMIECKUE CXEMBbI JIehOpPMALIMH ISl OCAJIKH.




Cmpyxm CmpyxkmypHuviti
Hbll 91eMeHm
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6 cemecmp
Ilpumepnsie npakmuueckue 3a0aHUA O IKIAMEHA
1. OueHuTh BO3MOKHOCTH 3aXBaTa METAIUIA BAJKAMU [IPH 33 JaHHBIX YCIIOBHSIX.
2. OueHUTH yCTOWYHBOCTD MPOLECCA MPOKATKH TIPU 33/IaHHBIX YCIOBHUSIX.
Brmagers | MeTOgamMu aHanu3a TEXHO- 5 cemecmp
JIOTUYECKHUX IIPOLIECCOB U 3adanus na peuwienue 3a0a4 u3 nPogeccuonanIbHoIl oodaacmu:
WX BIMSHHUA Ha KayecTBO 1. BeiGpars 060pya0BaHUE TS XOIOJHON MPOKATKH JIUCTA TIPH 3aJAHHBIX HCXOIHBIX TapaMeTpax.
TIOJTY4aeMBbIX H3/ICIIHI; 2. BriOpaTh 000pyI0BaHUE I TOPSYEH IPOKATKH JIKCTA IIPU 3aaHHbIX HCXOIHBIX apaMeTpax.
YMCHHEM  aHAJIM3UPOBATH 3. BsiOpaTh 060pyI0BaHUE JUIS COPTOBON MPOKATKH JIUCTA MIPH 3aIaHHBIX MCXO/HBIX [IapaMeTpax.
TCXHOJIOTHYCCKUC PEKUMBL 4. Bribparh 060pyI0BAHKE JUIS BOJOYEHHUS TIPOBOJIOKH TIPH 3a1aHHBIX MCXOIHBIX [TapaMeTpax.
5. BsiOpaTh 060pyI0BaHKe JUIS IPECCOBAHUSI TIPYTKA PH 33/IaHHBIX UCXOJIHBIX [TApaMeTpax.
6 cemecmp
3aoanusn Ha peuwienue 3a0ay u3 nPOPeccuoOHanIbHOU obaacmu:
1. Onpenenuts BO3MOKXHOCTB TOPSUCH MPOKATKH JIUCTA TIPH U3BECTHBIX TEXHUYECKUX XapaKTePH-
CTHKax pabouell KJIeTH U IPUBOJAA.
2. OmnpenenuTth BO3MOXHOCTb IIPOKATKHM COPTOBOTO MPOQMIIS IPU U3BECTHBIX TEXHUUECKHX XapaK-
TepUcTHKax paboueil KIeTH 1 MPUBOJIA.
3. Omnpeznenuth BO3MOKHOCTh XOJIOIHON MPOKATKH TIOJIOCH IIPH H3BECTHBIX TEXHUYECKHUX XapaKTe-
pHUCTHKaX pabovei KIETH U PUBOJA.
3HaTh OCHOBBI MH(OPMAIMOHHBIX Teopernueckue BOIPOCHI:
TEXHOJIOTUI; 1. TloHATHS «CTATHCTHKA» U «aHAIM3)», KPUTEPHA ONITHMAIBHOCTH. Maremarude-
TEXHUYCCKNE H NPOTpaMM- 2. MeTo/ibl CTATHCTUYECKOM TPOBEPKH THIIOTES . ckas cTati-
HBIC CPEICTBA peAIM3aUU 3. Yo Takoe uenesas QyHKIHS. cThka B Me-
HH(OPMALMOHHEX  TIPO- 4. TIoHSTHS JIOKAIBHOTO H TJII00ATEHOTO ONTHMYyMa Tatyprinu
LIECCOB b1.B.JIB.03.02
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https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B3%D0%B8%D0%BF%D0%BE%D1%82%D0%B5%D0%B7%D0%B0
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YMmerp | paboTaTh ¢ COBpPEMEHHBIMU [IpakTuyeckue 3agaHus:
MPOrpaMMHBIMH  CPEJICTBA- 1. Poib ¥ MeCTO MaTeMaTHYECKOU MOJIEIH.
MH pacdeTa 2. 3ananue orpannueHuil (YCIOBHIA) BBEICHUEM 0aphepHOii, mtpadHol QyHKIUH.
3. T'paduueckuii METOI JTMHEWHOTO TIPOrPAMMHUPOBAHHUSL.
4. Cospmanue rpaduyecKix 00BEKTOB Ha JIMCTaX M JHarpaMmax 3JIeKTpOHHbIX Tadmi Excel.
5. Meroabl HenMHENHON ONTUMU3ALUN
Brnagetrs | MeTomamm aHanmza ¢Gu3n- [IpakTuueckue 3a1aHus:
YECKUX SBICHUN B TEXHH- 1. Poub 1 MeCTO MaTeMaTHYECKOI MOJIENH [IPH aHATIN3E JAHHBI3 METAILTYPIrHYCCKUX MPOIIECCOB
YeCKHX  YCTPOWCTBaxX W IPOLIECCOB.
CUCTEMAX 2. T'paduueckuii METOI JIMHEHHOTO IPOIPAMMUPOBAHHSL.
3. CuMIUIEKC METOJI JIMHEHHOTO IPOrPAMMHUPOBAHHMS
3HaTh TpeOoBaHUs K MOATroTOBKe | TpeOOBaHMUS K COCTABICHUIO, HAITMCAHHIO U O(OPMIICHHIO OTYETA 10 MPOU3BOJCTBEHHOH - PAKTHKE T10
OTYETa TI0 MPOM3BOJCTBEH- | MIOJTYYEHHIO NPO(YECCHOHATBLHBIX YMEHHH M OTIBITA TPO(ECCHOHATEHON JTEATENLHOCTH. Tpowussonct-
HOM TpPaKTHKE COIJIACHO | B mepuo/ mpakTHKK CTYICHTHI TO/DKHBI H3y4aTh CIIEAYIONIHE BOPOCHL: BCHHAA - IIpaK-
YTBEPKIEHHBIM (opMam By BBIyCKaeMON 3aBOJOM MPOIYKIMH, MCTOYHHKH II0Jy4aeMOro HCXOJHOIN0 Marepuaia, TOIuBa, | THKa II0 IIOJIy-
AJIEKTPOIHEPTUH, BOJIOCHAOKEHHS. TexXHOomorn4yeckas CBs3b OCHOBHBIX MPOU3BOJICTBEHHBIX 11€X0B. BHyT- | YCHHUIO IIPO-
pH3aBOJICKOH TpaHcnopt. Opranu3aiys yrpasieHns 3aBo10M. [1epCrieKTHBBI Pa3sBUTHS 3aBOJIA M €r0 3Ha- | PECCHOHATIb-
YeHHUe JIJIsl HAPOJTHOTO XO3SMCTBA | ISl JAHHOTO MPOMBIIIJICHHOTO palioHa HBIX YMEHUH U
Ymethb coctapiATh ~ oTyeT 10 | CoCcTaBiIATh, MUCATh U OGOPMIIATH OTYET MO NPOU3BOJCTBEHHOM - TPAKTHUKE 10 TMOIYYEHHUIO NPOpECCHO- | OTBITaA TIPO-
MPaKTHUKE HAJILHBIX YMEHHUH U ONbITa NPOPECCHOHATLHON IS TETbHOCTH. (eccronab-
Brazers, | npasuiiamu JOATOTOBKH Ipuemamu cGopa MaTeprana JUIs COCTABICHHS OTYETA I10 TIPOU3BOACTBEHHOM - IPAKTHKE 110 Tonyderuo | HOM ACHTEIb
YCTaHOBJICHHOW  OTYETHO- N . HOCTH
npodecCHOHATBLHBIX YMEHUH U ONbITa MTPOPECCHOHANTBHON IS TENNLHOCTH.
crH - TO - YTBEPAUICHHBIM CopnepxaHue OoT4eTa onpeesieTcs HHINBUAYaIbHBIM 3aJJaHHEM, BEIJAHHBIM PYKOBOAUTENIEM MTPAKTUKU b2.B.03(II)
dhopmam ’
OIIK-5 - cnocoOHOCTHIO TPUMEHSATH B TPAKTHUECKOH JAeITeTbHOCTH MPUHIIUITBI PAIMOHATFHOTO UCIIOJIB30BAHUS MIPUPOIHBIX PECYPCOB U 3aAIIHUTHI OK-

py’Karoleu cpebl

3Harth

OCHOBHBIE HCTOYHHKH U
(akTopbl ¢uznueckoro,
XMMUYECKOr0o W OHONOTHU-
YECKOTO  3arpsi3HEHUs] OK-

. TeopeTuueckue BOIpPOCHL:
HaszoBure 3rarmsl co3aanus 0€301aCHOI0 KU3HEHHOTO IIPOCTPAHCTBA
Kakue npakTrdeckue perreHus TPHOPUTETHBI TIPH PeATN3alii CUCTEM 3aIIUTHI OT OMacHOCTEH?

besomnacHocTth
KU3HEES-
TEILHOCTH




Cmpyxm CmpyxkmypHuviti
VDHbI Manupyenvie 91eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
pyXKaromen  Cpeibl, UX |e @DopMbI TPYIOBO#! ICSITEIFHOCTH U SHEPTETHYECKUE 3aTPATHI Ye/IOBEKA. b1.5.08
BIMsHUE Ha arMmochepy, | e JeiicTBrE napaMeTpOB MUKPOKJIMMATa HA YEJI0BEKA.
ruapocdepy, mouBy H He- | o Brnsaue ¢uznveckoii Harpy3ku Ha (YU3HOIOTHIO YeNIOBEKa.
JIOBEKa
YMetb pas3nu4arb ¢dusuueckue, | [IpakTuyeckoe 3a1anue
xuMmudeckue.  Ouonornde- | B momemenun, pasmepom 4x10x4 M, YCTaHOBJICHO TPH OJMHAKOBBIX KOMITBIOTEPA (CUCTEMHEIH OJIOK 1
ckue (akTopel MX mapa- | MOHUTOP, pa3MepoM 13 mroWMOB, IPH MOCTOSIHHOM BKJIFOUEHHH). 3a Ka)IbIM KOMITBIOTEpPOM padoTaeT
METpel M 00CYXKAaTh CHO- | OAMH ornepaTop (pu3nueckas Harpy3ka — Jierkas). Taxke B IOMEIEHUH HaXOAATCS: HACTONBHBIN J1azep-
COOBI 3aIlIUTHl OT HUX TeX- | HBIH MPUHTEpP, CKaHep, Pakc 1 OPUCHBIN KOMMPOBAIBHEIHN ammapar (B crstmeM pexkume). [Ipurouno-
HUYECKUMHM, OpTaHU3alH- | BBITSDKHAS €CTECTBCHHAS! BEHTHILLMS OCYILECTBIISICTCS YePe3 OKOHHBIE MPOEMBI (TeMIIepaTypa Hapy>KHO-
OHHBIMM U  yHIpaBjieHYe- | To Bo3ayxa 18 °C) u pemreTky BHITKHBIX MAaXT (3karo3u ¢ yriaoM otkpeitus 30°). [lepenax BeicOT mpu-
CKUMH METOAaMHU TOYHOTO | BBITSKHOTO OTBEPCTHUH 0KOJIO 1 M.
[TpuHMMAast, YTO ONTHMANBHBIM YCIOBHSIM PaOOTHI ONlepaTopa COOTBETCTBYeT TeMrepaTypa 22 °C, ompe-
JeNUTh: HE00XO0ANMYIO POU3BOIUTEIBHOCTD (PAacXol) NPUTOYHO-BBITSHKHON €CTECTBEHHON BEHTHJIISILINY,
IUIOIA/Ib BBITSDKHBIX IPOEMOB M KPATHOCTh BO3/IyX000MEHA.
Bnagets | MeTonmkamMu HU3MEpPEHUs KoMmjiekcHbIe 3aJaHusA:
pa3nu4HbIX  (PAaKTOpOB U PACYET HOJIMT'OHA TKO
cnocobamMyd  OLCHHBaHUS

3TuX (AKTOPOB Ha OKpY-
KAIOLYIO Cpeay

3aganue: PaccuuTarh MOJUMIOH TBEPABIX KOMMYHAJIBHBIX OTXOJOB 10 UCXOIHBIM JaHHBIM, IIPH-
BEJIEHHBIM B Ta01.3.

Tabnuua 3
Hcxoansie nanHble (BapuaHTHI)
No BapuanTa T, met Ny, gen N,, gen Hnl, M
1 20 350000 500000 20
2 20 1300000 2000000 40
3 25 280000 450000 25
4 18 630000 1000000 30
5 22 410000 800000 30
6 25 250000 520000 20
7 20 1100000 1800000 35
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comneme | PE3yroman o0Oyuenus oi
HYuu npozpammol
8 18 800000 1100000 30
9 19 425000 630000 30
10 22 370000 530000 30
11 23 1600000 2200000 40
12 25 1025000 1500000 40
13 20 220000 390000 20
14 18 420000 610000 25
15 18 550000 950000 25
16 22 1310000 2000000 40
17 22 355000 940000 20
18 25 820000 1300000 30
19 20 225000 475000 20
20 18 510000 975000 25
21 20 1400000 1900000 40
22 23 345000 420000 20
23 22 660000 1400000 25
24 25 1250000 2300000 40
25 25 440000 710000 25
3HaTh OCHOBOITOJIATAIONINE  3aKO- Bomnpochl Ha 3auer:
HBl TIPUPOMBI: TPHHIHITEI
OpraHu3alMd W Pa3BUTHS 1. PexynbTuBaIus HapyIIEHHBIX 3eMeb. BUAbl 1 OCHOBHBIE TEXHOJIOTHUYECKUE CXEMBI pe-
ounocdepsl, €€ CTPYKTYpy; KYJIbTUBAIIUH.
HPUHIHKIIEL  OpraHu3alyiy, 2. CpexactBa v METOJIbI CHUKCHHS BRIOPOCOB. METOJIBI M almapaThl OYMCTKH OTXOSIIAX
pa3BUTHS, YCTOWYMBOCTH, [230B. DKOJIOTHs
CTPYKTYPY 6I/IOFCO}IGHO3OB; 3. YTwimsamnus 0TX0JI0B IPOU3BOJICTBA. blL.5.12
3AKOHDI B3ANMOICHCTBHA 4.  OCHOBHBIC HAIIPABJICHUS BO3ACHCTBUS MPEAIPUITHI HA OKPYKAIO cpeny.
JKHBBIX OPTaHU3MOB M UX P a peip Py 1Yo cpelly .
COOBIIIECTE O Cpejol oH- 5.  Mertoasl ounCTKH HpOMI)IIHJ'IeHHBIXvBBI6pOCOB OT ra3000pa3HBIX 3arpsI3HUTEICH.
TAHWUSL, IPUHITAITE! PALIIO- 6. IIpuunHBI H3MEHEHHS OKPYXKAIOIICH CPE/IbI C pa3BUTHEM TEXHUYECKOTO Mporpecca.
7. 3arpsi3HeHue — onpejeneHue, KiaccuuKamus, IpuMephl.

HAJIbHOTO IPHUPOA0ITI0JIB30-




Cmpyxm CmpyxkmypHuviti
Hobl1l aneMeHm
;l/gMBHm Haanupyemvie Oyenounvle cpedcmsa obpazosamerns
commeme | Pe3yromanmst 0byueHus ol
HYuu npocpammbl

BaHMS M TIEPCIICKTUBBI CO3- 8. MexaHuuyeckue METObl OUUCTKU CTOYHBIX BOJ. VX 3)(heKTUBHOCTb.

JIaHHsI IKOJNOrHYECKH Oe30- 9. MeponpusaTtus Mo oxpaHe BO3AYIIHOTO OacceiHa OT BEIOPOCOB.

TIACHBIX TEXHOJIOTHH; 10. BuusH#e npeanpusTHi OTpaciu Ha BOJHBIC OOBEKTHI.

COBPCMCHHBIC TIPOTPAMMBL| 17 Bypr BO31eHCTBHS IPOM3BOCTBA HA OKPYKAIOILYIO CPENY M OCHOBHBIE (hAKTOPBI, X

U IPOEKTHI AKOJIOTHIECKOTO OTIpeIeIAIOIIHE,

f;;f;TOpHHra Cpeast 0bu- 12. Dxonorus u MHXKEHEpHAast SKOJIOTHUS (OTpeAeICHNs M OCHOBHBIC 3a/1a4H).

13. H3MeHeHus OKpYyKarolel cpeibl, 00yCIOBICHHBIE TEXHUYECKIM IPOTrPeccoM. DKOJI0-
rMyecKas CUTyallusl B CTpaHe

VMerb | IpaMOTHO BECTH OMOMH/IH- 3agaHusi 1Isl KOHTPOJIBLHBIX padoT

KalMOHHbIC HAOIFOICHNUS B

CBAI3M C 3a[]a9aMU KOJI0- 1.  Kak paccuuThIBarOTCS] KOHIICHTPAIMH 3arps3HAIONINX BEIIECTB B aTMO- cepe MpH BbI-

TUYECKOr0 MOHUTOPUHTA ¥ | GpOce U3 TOYSUHOTO UCTOYHHUKA.

TPaMOTHO OLEHHMBATD I10- 2. Kaxk B 6uoctepe hopMUpyrOTCS HENH MTUTAHUS.

CIIeNICTBHA CBOEH Mpodec- 3. Tlokaszarenu KayecTBa aTMOC(EPHOTO BO3IYyXa.

;Eg:;g’;iﬂ H;’ézzzi?oc;z; 4. Yro BKJIIOYAET NOHATHE HEOIATONPUITHBIX METEOYCIOBUH.

LHOHATHHOTO  HPOJIO- 5. OB;IS;; :J;);};([)c;l;{;’;};ﬂ;{ IIPOM3BOJICTBA HA OKPYKAIOIIYIO CPEly U OCHOBHBIE (PAKTOPBI, UX

HOJIb30BAHUSI JUISL CO3aHMS

YCTOWUYUBBIX YKOCUCTEM HaA

rarne MPOEKTHPOBAHUS

3eNEHOT0 CTPOHMTENHCTBA
Bragers | npakTHuecKMMHM HaBbIKaMH | 3agaHus u3 npodeccuoHaIbHOI 001acTH:

10 OIpPEIEIICHUIO YPOBHEHN
BO3JICUCTBUSL aHTPOIOTEH-
HbIX (DaKTOPOB HA HKOCH-
CTEMBI,

METOJIaMH METOJIbl paIuo-
HAJIBHOTO NPUPOAONOJIB30-
BaHUs Ui CO3JaHUs ycC-
TOWYMBEIX JKOCHCTEM Ha

- OnpeneneHre ypoBHEH BO3ICHCTBUS aHTPOIIOTEHHBIX (PAKTOPOB HA 3KOCHUCTEMBI;

- MeTopI paiiOHATBHOTO MPUPOIOTIONBE30BAHMS IJIST CO3JAHUS YCTOMYUBBIX SKOCUCTEM Ha JTalle MPOoeK-
THPOBAHUS 3€JIEHOTO CTPOUTENHCTBA;

- Crioco0bl MUHMMH3AIMH HEOIArONpUsTHOTO BO3ACHCTBUS Ha OKPYKAIOIIYIO MPUPOAHYIO CPEAy H 3]10-
pOBbE




Cmpyxm CmpyxkmypHuviti
HbI anemMeHm
P Inanupyemvie
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
JTarne MIPOEKTUPOBAHUS
3€JIEHOTO CTPOUTEIIBCTBA;
cnoco0aMd  MUHUMHU3ALUH
HeONarompusTHOrO  BO3-
JEHCTBUS HA OKPYKAOLIYIO
IPUPOAHYIO Cpeny M 370-
POBbBE YeJIOBEKa
OIIK-6 - cnocoOHOCTBIO UCHIOIB30BAaTh HOPMATHBHBIE MIPABOBbIE TOKYMEHTHI B CBOEH MPO(heCCHOHATBLHOM NesITeNIbHOCTH
3Hath poIb MpaBoBOH HHpopMa- Hpumepuvie 6onpocwt k 3auemy
I B PA3BHTHH COBPCMCH- 1. Tlomsitue u CymHOCTH MpaBa.
HOTO 00I1ecTBa 1 mpodec-
- 2. VIcTouHuKM npaBa.
CHOHAJIbHOH NESITEIbHOCTH; N
3. Cucrema 3akoHogaTenbcTBa Poccuiickoit Menepanyn.
BUJIbI ICTOYHMKOB MIPaBa; 4 1
CHCTEMy 3aKOHOJIATENHCTEA 5 OpMAaTHUBHO HpvaBOBBIe aKTBI, UX BHJIBI.
Poccuiickoii deieparn . Otpacnu poccuiickoro mpasa
Ymets HaxXOJWUTh U aHAJTU3UPOBATH Ilpumepnsie npakmuueckue 3a0anus:
mpaBoByto uHpopmarmio; | [locne pacropxenus Opaka poaureneit Annpromnra XolnKuH OblT ocTaBleH Matepu | opaeeBoii B.. @akru-
HCIIOJIb30BaTh IIPABOBYIO YeCKH K€ OH MPOoXHBaJ ¢ 6a0dymkoi XonkuHoit P., rie Obu1 panee nponucan. Xosikuaa P. pemmna npo- N
BOBEJICHU
WHGOPMALIUIO TIPH peLe- JaTh CBOIO KBapTHPY M MONPOCHIa OBIBIIYIO CHOXY IPONHMCATh MajbuMKa Yy ce0Sl M 3aHATHCS, HAKOHEL, f a 8 CACHHUC
HUM KOHKPETHBIX )KM3HEH- | BOCIIMTAaHHEM ChbIHA, Ta HUKAK HE OTpearupoBaa. b1.b.05
HBIX CUTyalui [aiiTe npaBoBYyIO OIIEHKY CUTyalluu. APTYMEHTHPYITE CBOM OTBET CO CCBIIKOM Ha cTaTh yacTu 1 I'pax-
JIAHCKOro kojekca PO.
Brnagetrs | mpakTHYeCKUMH HaBBIKAMHU Ilpumepnvie npakmuueckue 3a0anus:

paboTbl CO  CIPaBOYHO-
MTOMCKOBBIMH  CHCTEMaMH
Koncynerant Ilntoc u I'a-
paHt

1. Hcnons3ys, nanuble cetd MHTEpHET HaljuTe OQUIMATbHBIE CAWTHI CIIPABOYHO-TIOUCKOBBIX CHC-
teM Koncynbrant [Imroc u I'apaHT;

2. Hcnonb3ysi, pecypesl CIpaBOYHO-IIOMCKOBON cucteMbl Koncynbrant Ihmoc naiinnte Koncrury-
uuto Poccuiickoii @eaepannu B MOCIeIHENH pelaKIny;

3. HUcnonb3ys, pecypehl CIPaBOYHO-TIOUCKOBOM cUcTeMbI ['apanT HaljuTe YTOIOBHbIN Kojgeke Poc-
cuiickoil degepanny B MOCIEIHEN pelaKIIu.




Cmpyxm CmpyxkmypHuviti
VDHbI Manupyenvie 91eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
3HaTh HOPMAaTUBHBIE  TPABOBHIC I[TpousBoacT-
JNOKYMEHTHI, cBsi3aHHbIEe c | [IpaBuia opopmieHns Ha NPaKTUKY B OTAEIE TEXHUYECKOT0 00ydeHHsI IPEAPHUATHUSI. BEHHAs - PAK-
JTaramu npoxoskaenus | [IpaBuia momydeHus mporycka Ha NpeanpHusITie THKA 110 1101y
[IPaKTHKM YEHHIO TPO-
YMetb HCIIONb30BaTh  HOPMaTHUB- beccronas-
HBIC TPABOBbIE JOKYMEHTHI .
. [TpuMeHsTh 3HaHUS, TOyYeHHbIE HA HHCTPYKTAXKE 110 TEXHUKE 0€30IMacCHOCTH HBIX YMEHHUU U
B CBOCi mpodhecCHOHATb-
HOW IeATENbHOCTH OIbITA HPO-
Brnagers | npaBoBod  MH(pOpMaImei, q)eECHOHaJH"
HeoOXoauMmoili B cBoeit HOM JIeATCIIb-
. [TpaBunaMu TeXHUKH 0€30MACHOCTH
npoeCcCHOHAIBHON  JIesi- HOCTH
TENBHOCTH b2.B.03(IT)
OIIK-7 - TOTOBHOCTBIO BEIOMpATh CPEACTBA U3MEPEHUH B COOTBETCTBHUH C TPeOyeMOl TOYHOCTHIO U YCIOBHSIMH KCILTyaTallun
3HaTh TEOPETUYECKUE OCHOBBI Ilepeuens 6onpocog
MeTpoJioTuH; MeToabl | 1. [oHsiTHE M OCHOBHBIE MPOOIEMBI METPOJIOTHH.
cpeactBa uaMepeHus ¢u- | 2. [TonsTne n3mepeHus.
3UYECKHX W XUMHYECKHX | 3. dusnyecKre BETMUUHBI U UX U3MEPEHHUSL.
BEJINYUH; 4. [Ixansl U3MEpEHUH.
METO/BI OLECHHBAaHUS TIO- | 5. CucteMbl (U3NIECKUX BEIUYNH.
IpeIHoCTe W Heompene- | 6. Knaccubukaryst n3MepeHui. Metposnorus,
JIEHHOCTEHN ¢ IpUMEHEHHEM | 7. [IpuHUUMIIBL, METOABI U METOJUKH U3MEPEHUMN. CTaHdapTHu3a-
COBpeMEHHbIX  WHpoOpMa- | 8. MeTtpuyeckas cuctema Mep. LU U CEPTU-
IUOHHBIX TEXHOJIOTUH 9. [Mpumepst cucteM equHAL PU3HYECKUX BETHUHH. bukarus
10. OTHOCHTENIbHBIE U JTOTapU()MUUECKUE BETHYHHEI. B1.E.13
11. Mexnynaponnas cucrema eauaut (CIH).
12. [TonsTre n KIaccubuKamnmms CPeACTB HIMEPEHHI.
13. Mertposorudyeckre XapakTepUCTUKN CPEICTB H3MEPEHUI.
14. Hcnonp3oBanue cpencTB U3MEPEHUH.
15. HopmupoBaHue norpemHsocTeil CpeicTB U3MEPEHUH.
16. Knacchl TounocTH U X 0003HaYEeHHUSI.




Cmpyxm CmpyxkmypHuviti
VDHbI Manupyenvie 91eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
17. OTaNoHBI U X UCIOIb30BaHUE.
18. IToHsITHE OTPELTHOCTH U3MEPEHUH.
19. Knaccugukanus norpemHocTeil H3MepeHHi.
20. Heo6xomumocTs mpaBoBoro obecreueHuss METPOIOTHIECKOH eI TeTbHOCTH.
21. OcHoBHEbIe onokeHns 3akoHa PO «O0 obecrieueHUN eTUHCTBA U3MEPEHHIDY
YMeTp | IPUMEHATH CPEelCTBa H3Me- Jlabopamopnvie sauamus.:
peHnii pasnuuHbIX pusnde- | OeHKa METPOIIOTHIECKUX XapaKTEPUCTHK U3MEPEHUH
CKUX BEJINYHH;
OCYIIECTBIISATh BEIOOD
CPENCTB U3MEPECHUU MO 3a-
JAHHBIM METPOJIOTUIECKUM
XapaKTePUCTUKAaM;  BBIOH-
paTh METOAUKHU HCIIBITAaHUN
Brnaners | OCHOBHBIMU NpHeMaMHu TO- | 3a0aHus Ha peuieHue 3a0ay U3 npogeccuonarbHol ooaacmu, KOMNIEKCHbIE 3A0AHUA:
nydeHusi, o0pabotku U | OleHKa COCTOSHUS METPOJIOTHIECKOT0 00ECTIeYeHUS] METAJUTYPrHYECKOTO 3aBOIa
MpeACTaBICHUs]  JaHHBIX
U3MEPEHUM, HCIBITAHUN U
KOHTPOJIS;
METO/IaMH TOBEPKH H Ka-
TUOPOBKHY;
METOAaMHU M3MEpPEHHH,
KOHTPOJISl U UCTIBITAHUM
3HaTh TEPMHUHOJIOTHIO, OCHOBHBIE | [IepeueHb TEOPEeTHIECKUX BOIIPOCOB K 3K3aMEHY:
OPUHOUIB U3MepeHus: na- | CyIIHOCTh CHCTEMHOTO MOIX0/1a CHCTEMEL
paMeTpoB NPOIYKLINHT OnpeneneHne CUCTEMBI yTIpaBIeHus
OO6mras xKaccu(pUKaus CHCTEM.
CBolicTBa cucteM rexHoore-
IIpu3Haky TEXHUYECKON CHUCTEMBI CKHMH TpO-
OmnpeneneHne TEXHNISCKOW CHCTEMBI HeccaMu
[NonsTHE HYHKIIMOHATBHOCTh TEXHUYECKON CUCTEMBI b1.B.JIB.11.01

CprKTypa TEXHUYECKON CHCTEMBI: OIMPCACIICHUC, DJICMCHTBI, TUIIbI.




Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu

Inanupyemvie
pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

[TonsiTue Hepapxuueckon CTPYKTYpPhl TEXHHUECKOU cucTeMbl. CBOMCTBA HEPAPXUUECKUX CUCTEM
TlonsiTue «opranuzaius TEXHUYECKON CUCTEMBIY.

CBs13b. Bunbl cBsi3eil B TEXHUYECKUX CUCTEMaX.

INonsiTue «cucteMHbIN 3D HEKT», «KCUCTEMHOE Ka4eCTBOY»: CYIIHOCTb.

OO0mure npu3HaKy KIacCH(PUKAIMHA CBOMCTB TEXHUIECKUX CHCTEM

3aKOH yBETMYCHUS CTETICHN U/I€aTbHOCTH CHCTEMBI.

3akoH S-00pa3HOT0 Pa3BUTHS TEXHUICCKUX CUCTEM.

3aKOH TMHAMU3AIUH.

3aKOH MOJHOTHI YaCTeH CUCTEMBI.

3aKOH CKBO3HOTO MPOX0/1a SHEPTUH.

3aKOH OMEPEKAIOIIETO PA3BUTHUS pab0Yero opraHa.

3aKoH mepexoa «MOHO — OM — ITOJIN.

3aKoH mepexo/a ¢ MaKpo- Ha MUKPOYPOBEHb.

CyIHOCTh MOJICIIH MpoIiecca Npeodpa3oBaHus. DIIEMEHThI CUCTEMbI IIPEOOPa30BaHHIA.
CyIIHOCTb MOHATHS «YEPHBIH SIIUKY»: MPEACTABICHHIE, YIEMEHTHI

Tunsl ¥ BUIBI OTHOIICHNWH B TEXHUYECKUX CHCTEMAX

OnepaHpl TEXHUYECKOTO (TEXHOJIOTMYECKOT0) TIpoIiecca

Tumnbl onepanuii B TEXHUUYECKHUX CUCTEMAaX

XapakTepUCTUKH M OIIEHKH TEXHHYECKOTO (TEXHOIOTUIECKOr0) mpoliecca.

YMeTh

MPUMEHATE  U3MEPHUTENb-
HbII MHCTPYMEHT B IIPAK-
THKE POMBILIEHHOTO
MIPOU3BOACTBA

Ornpeaenuth KIOYEBBIE MAPAMETPhl YIIPABICHUS TEXHOJIOTHYECKUM HPOLECCOM MPOU3BOACTBA METAILIO-
IIPOKATa C MOKPBITHEM.

Onpenenuts KIIIOYEBBIE MTapaMeTphl YIIPABIECHUS TEXHOJIOTHYECKHM POIIECCOM POU3BOICTBA METU3HOM
MPOAYKUHUH C TOKPBITUEM

Onpenennutp KIFOYEBHIE TAPAMETPHI YIIPABICHNS TEXHOIOTHIECKUM MTPOIIECCOM HAIBUICHHUS

OnpenennuTs KIFOYEBBIE TApaMeTPhl YIPABICHHUS TEXHOJIOTHYECKUM IPOIIECCOM BOCCTAHOBJICHUSA JeTajei
ra3oTepMUYECKUMHU METOAAMU

Bnanets

OCHOBHBIMU HMHCTPYMEHTa-
MU YIOPABJICHHUS TEXHOJIO-
TUYECKUMU IIpoLeccaMu

Amnanus COBPCMCHHBIX METOAOB YIIPABJICHUA TCXHOJIOT'MYCCKUMHU ITPOLCCCaMU
Amnanus HOpMaTHBHOﬁ AOKYMCHTAIMX 110 METOAaM YIIPABJICHUA TCEXHOJIOTHYECKUMU IIPOLECCaAaMU
HpI/IMeHeHI/Ie METOJia «YCPHOTI'O SAMMKa») IJId aHaJIn3a U IMOCTPOCHUSA TEXHOJIOT'MYECKOI'0 Imponuecca

OIIK-8 - ctocoOHOCTBIO ClIeIOBAaTh METPOJIOTHIECKIMM HOPMaM U TIPaBHIIaM, BBITIOHITH TPEOOBAHUS HAIIMOHAIBHBIX U MEXKIYHAPOIHBIX CTAaHAAPTOB
B 00y1acTu podheCCHuOHATHHON




Cmpyxm CmpyxkmypHuviti
VpHbll [Thanupyemsie a1eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. -
Komneme HOL
HYyuu npozpammol
3HaTh OPUHIMIBI W LETH CTaH- Ilepeuens 6onpocog
JTapTU3alid U TeXHUYEeCKo- | 1. Lenu cranapTU3aIyy.
IO pEerylupoBaHMs; CHUCTE- | 2, IIpuHUMIBI CTAaHAAPTU3ALIUH.
MBI CTaHAAPTOB 3. Opranuzamus paboT M0 CTaHIAPTHU3AINH.
4. JIOKyMeHTBI B 00JIaCTH CTaHAapTU3ALNH.
5. Busl cTaHaapToB.
6. Texuudeckue ycnosus. HasHaueHne, mpuMeHEHHE U pa3paboTKa TEXHHUCECKUX YCIOBUH. Mertponorus,
7. ITpumeHeHne JOKYMEHTOB B 00JIaCTH CTaHIAPTH3AIHMH. CTanJapTH3a-
YmMmeTh KCIIOJIb30BaTh CTAaHAAPTHI U Jlabopamopnule 3ansimus: HHs 1 CEpTH-
IpyTHe HOpMaTUBHBIE [0- | OleHKa TEXHUYECKOTO YPOBHSI OTPACIHM B 3aBHCHMOCTH OT CTETEHHW OOECIeuYeHHOCTH HOPMATHBHBIMH puxarms
KyMEHTBI TIPH OIIEHKE, KOH- | JOKYMEHTaMH b1.b.13
TpoJie KayecTBa M CEpPTH-
(bUKaIUK TPOAYKIIMU
Brnagers | MeTogaMum W cpencTBaMU | 3a0aHus Ha peuleHue 3a0ay U3 npoheccUOHanbHOU 00IAcmu, KOMIIEKCHbLE 3A0AHUL:
pa3pabotku u ohopmienus | [IoAroToBUTH MPOEKT CTaHAApTa MPEATIPUSTHSL
TEXHUYECKOM JIOKyMEHTa-
812071
3HaTB OCHOBHBIC OIIPEACICHUA U 1. MeTpOJ'IOFI/I?[ KaK HayKa, pa3acjbl METPOJIOTUH.
TIOHATHUA METPOJIOTHICCKUX 2. Obecrieuenue CAHUHCTBa PISMepGHPIﬁ, yciaoBus obecrieueHus CIHUHCTBA H3MepeHHI7I, rocyJapCTB€HHas1 CUCTEMa
HOPM U IIpaBUJI; obecrieueHus CAHUHCTBa HSMCpeHHﬁ.
OCHOBHBIC METOAbI UCCJIIEO0- 3.M€TpOHOFI/I‘I€CKO€ O6€CH€‘I€HI/IG, e METpPOJOTrH4eCKOro O6€CH€‘I€HI/IH, METPOJIOT'NYCCKOC obecIieueHHe KU3-
BaHWH, UCIIOJIb3YEMBIX B MC- HCHHOT'O HUKJIA MCTAJLITYPTHICCKOU NPOAYKIHH.
TAJUTYpTHH; 4. MeTponoruueckoe obecreveHne, edn METPOIOTNYECKOTO 00ECTIeYeH s, OCHOBBI METPOJIOTHIECKOTO obecreye-
NPaBHIIa OCHOBHBIX MCCIIEN0- | HHSL. VYnpasnenue
BaHU, Ha3bIBaTh UX IJIaBHbIE | 5. ['oCy/apCTBEHHBIN METPOJIOTMUECKUI HAA30P. Ka4yeCTBOM
XapaKTePUCTHUKH; 6. MeTposoruueckue CiIyO0bl ¥ OpraHU3aIluH, TOCYAapCTBEHHAS METPOJIOTHUYECKas CITyk0a. b51.B.J1B.04.01

OTIpEJICIICHNS TIPOIECCOB, 3a-
JIOJKCHHBIX B OCHOBy HUcCclJie-
JIOBaHHM;

7. MeTposoruueckas sKCrepTu3a J10KyMEHTalHH.

8. [ToBepka cpencTB U3MEPEHUIA.

9.AKKpeauTanus METPOIOTUIECKHX CIIY’KO Ha NPaBo MOBEPKU CPEICTB N3MEPEHHUH.

10. MeTozp! NOBEPKU CPEACTB U3MEPEHUH.

11. Kanubposka cpeactB n3mepeHuit. Poccuiickas cucrema KannOpOBKH.

Cucrema Bocnpousseenus eaunun OB u nepenada ux pasmepa. OTaJOHbL, BUJbI TAJIOHOB.




Cmpyxm CmpyxkmypHuviti
ypHolu Mranupyemie oN1emenm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3ynvmamul 00y4eHus. .
Komneme HoU
Hyuu npozpammol

12. ®usnueckas BenuurHa U ee u3mepenue. Pazmep u pazmeprocts OB.

13.11Ikanel U3MEepEHUH.

14. TTorpeurHocTr m3mepenuii. [lorpemuoctn CU. Knaccngukarus morpenHocTei.

15. Metpomnoruueckas arrectanus CH 1 HCIIBITaTeTFHOTO 000PYIOBAHMS.

Mertposormdeckne xapakTepucTuku. HopMupoBaHue METpOIOTHYECKUX XaPaKTEPUCTHK.

16.Kputepuu xkauecTBa U3MEPEHUH.

17. I3mepenue u ero ocCHOBHEBIE orepaiui. Kimaccupukamnms n3MepeHuit.

WJIbl, IPUHIMIIBI, METOABI U3MEPEHUI.

18. MeToauKu BEITOJIHEHUS U3MEPEHUH.

19.Cuctemsl enuHUL GU3NUECKIX BEITHIHH.

20. HopmaTuBHBIE JOKYMEHTHI B 00JIACTH METPOJIOTHH.
VYmers BBIJICNIATH OCHOBHBIEC HaIlpaB- IlepeueHb TECTOBBIX 3aJaHUH

JICHUS UCCIICIOBAHMIA;
00cyxnath crocobsl 3 pex-
THUBHOTO PELICHUs B 00JIacTH
METPOJIOTHH;

pacro3HaBathb d3PPEKTHBHOE
pemrenne ot Hed(h(HEeKTUBHO-
ro;

MIPUMEHSTH METPOJIOTHYECKHE
HOPMBI U MIpaBmiia B Ipodec-
CHOHAJILHOU JIeATEIbHOCTH;
HCIIOJIb30BaTh UX Ha MEMKINC-
LUUIIMHAPHOM YPOBHE;
mpuoOperaTh 3HaHUSA B 0OJac-
TH CTaHIAPTOB, IPUMEHIEMBIX
B METaJUTypTUH;

KOPPEKTHO BBIpaXkaThb U apry-
MEHTHPOBAaHO OOOCHOBBIBATH
TIOJIOKEHHUSATIPEIMETHON 00-
JIaCTH 3HAHMS.

1. OnuH QyHT paBeH:
A) 232,432 .

B) 585,122 1.

B) 453,592 1.

2. OCHOBHOM eIMHUIIEH N3MEpPEHHs TeMIIepPaTyphl ABISETCS:
A) KensBun

b) Llenscuit

B) ®apenreiit

3. OauH q10iM paBeH:
A) 3,281 cm.

b) 2,539 cwm.

B) 6,452 cm.

4. Kakast U3 IepeunCIIeHHBIX €IMHUI] He SIBIICTCS €AUHALICH (U3ImuecKor BeMnInHbI cucteMbr CU:

A) metp
B) xunmorpamMm
B) munyta
IlepeyeHb TECTOBBIX 3aJaHUI
Bapuant 1
IIpenmer, 3a1aun ¥ GYHKIUH YIIPABICHHUS KA4ECTBOM.
MexnoBepouHble HHTEpBaJIbl. [IoBEpOUYHBIE CXEMBI.
AKKpeanuTamyst MeTPOJIOTHUECKUX CITY>KO IOPUANIECKHX JIUII Ha IIPaBO MOBEPKH CPENICTB H3MEPECHUH.
Bapuanr 2




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
pe3yabmamol 00yYeHUs o
Komneme HoOU
Hyuu npocpammol
E)II/IHCTBO H3MepeHHI>i, JBa yCJIOBUA 06eCHe‘{eHI/IH CAUHCTBA H3MepeHHI>i.
Mertozbl TOBEPKHU.
KammnbpoBka cpencTB u3mepeHuii.
BJ]aHeTI, HpaKTI/IquKI/IMI/I HaBbBIKAMHAU OX&paKTepI/IBOBaTL CTaHAapTHBIC O6p331_[LI U1 CHCKTPAJIbHOI'O aHalin3a. VYkazarts , AJI1 4CTr0 OHHU NPUMCHAIOTCA.

HCTOJI30BAaHUS JJIEMEHTOB
CTaHZApPTOB HA  JPYyIrux
JUCHUIUIMHAX, HA 3aHATHSAX
B ayJUTOpPUM U HA IPOU3-
BOJICTBEHHOM NPAKTHKE;
croco0aMu JAEMOHCTpAIUH
YMEHUSA AHAJIU3UPOBATH
CUTyallifo B 00JacTu wHc-
CJIEIOBAaHUN U U3MEPEHUI;
METOJAaMM U3MEPEHHUH U HC-
CIIEJOBAHUI;

HaBBIKAMH M METOIHKaAMH
0000IIeHUST PE3yJIbTATOB pe-
IIEHUS], SKCIEPUMEHTAIBHON
JIeATEeIbHOCTH;

croco0amMy OIICHUBAHUs 3HA-
YUMOCTU M  IPAKTHUYECKOH
MIPUTroAHOCTH TOJTYUYCHHBIX
pE3yIbTaToB;

OCHOBHBIMHM METO/IAaMH HCCJIe-
JoOBaHMS B oOiacTu Merai-
JyprUH, TIPAKTUYECKHUMHU yMe-
HUSIMA M HaBBIKAMH HX HC-
TIOJIb30BaHM;

OCHOBHBIMU ME€TOJaMHU PEUIC-
HUS 337249 B 00JIaCTH METO/I0B
aHaM3a B METAJLTYyPTHH;
Po(heCCHOHATLHBIM ~ SI3BIKOM

UeM oTIHYarOTCsS OT AHAJIM3UPYCMBIX Hp06. B kaxom BUJC BBIITYCKAIOTCA.




Cmpyxm CmpyxkmypHuviti
VpHbLU Manupyenvie anemMeHm
onemMeHm Oyenounvle cpedcmsa obpazosamerns
pe3ynvmamul 00y4eHus. -
Komneme HOU
HYuu npozpammbl
MPEIMETHOM 00JIACTH 3HAHUS,
Crmoco0aMi  COBEPLICHCTBOBA-
HUS TPOQeCcCHOHATBHBIX 3Ha-
HUU U YMCHUU NIYTCM HCIOJIb-
30BaHUs1I BO3MOXHOCTCHU HH-
(hOopMaIMOHHOH CpeJbl.
3Hath BO3MOXKHBIE BapuaHTHl pe- | [lepeueHs TeopeTHdaecKux BOMPOCOB K 3K3aMEHY:
IICHHUS TOCTAaBJICHHOHW 3a- | 1. MeTouKa CONOCTaBUTEIILHOTO aHAIM3a U OOIICH OIICHKH TEXHUYSCKOTO YPOBHS U3IEIHS.
Jla4d, OLICHWBAas WX JOCTO- | 2. 3anauu ynpasicHHsS KAYECTBOM Ha CTaJMSIX )KU3HCHHOTO LUKJIA MPOMBIIIIJICHHOTO H3ICIIHS.
WHCTBA W HEJOCTATKH 3. Hcnonp3oBanne nHOOPMAITMOHHBIX TEXHOJIOTHI MTPH OI[CHKE MPOMBIIITICHHOHN MPOTYKITHH.
YMmeTh OCYIIECTBISIET TIOUCK WH- Ilpumepnoe npakmuueckoe 3a0anue 015 IK3AMEHA:
(opmarun 1o pasnUUHBIM OrneHuTe ypOBEHb KayecTBa KOKCA, 3HAUCHHsI OCHOBHBIX IMOKA3aTeNIe KauecTBa KOTOPOTO COOTBET-
THIlaM 3alIpoCcoB CTBYIOT TpeOOBaHUSIM TOCYIapCTBEHHOIO CTaHAapTa. 3a 0a30BbIC MPUMEM 3HAYCHHS ITOKa3aTelel Kade-
CTBa KOKCa, MPUMEHSEMOT0 B AHTIINH.
Hcxoanple TaHHBIC 1JIs pacueTa MpUBE/ICHBI B Ta0IHIIE:
HaumMmeHoBaHMe TTOKa- P; Piﬁ m; q Kpamumerpust
3aTeIs b1.B.JIB.04.02
Coneprkanue cepsl S, 0,7 12 |-200| 1,3
%
3oapHOCTE A, %0 11,0 9,8 -2,0 0,9
[lokazarens qpodbumo- | 78,0 | 70,0 | +1,3 1,1
CTH M40, %
[Tokazarenb ncTupae- 8,0 9,8 -3,0 | 11,2
MocTH Mg, %
Brnagers | nmpuemamu cOopa, o0pa- | [Ipumep 3amanus Ha pemieHue 3a1a4 U3 MpohecCuoHaIbHON 00JIacTH:

OOTKM M TpeACTaBICHUS
rH(pOpMaIuu

[HoaroroButh M 0GOPMUTH JOKYMEHTHI O pe3yjbTaTax OLEHKH TEeXHHYECKOTO YPOBHS NMPOMBILUICHHOM
IIPOJTYKLIHH.

OIIK-9 - cnocOOHOCTBIO UCIIOJIB30BAThH MPUHIUIIBI CUCTEMbI MCHC/[PKMCHTA Ka4CCTBA




Cmpyxm CmpyxkmypHuviti
YpHbl Manupyemsie onemMenm
aeMeHm Oyenounvie cpeocmea obpasosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYuu npozpammbol
3Hath HpOLENYyPbl OLEHKH, ILIa- Ilepeuenwv 6onpocos
HUPOBaHUS KadecTBa, ay- | [loHATHE MOATBEPkKAECHUS COOTBETCTBHS.
IuTa U cepTuduKanuu cuc- | [[pHHIUIBI TOATBEPKIESHUS COOTBETCTBHSL.
TEM KadeCTBa Ha COOTBET- | DOPMBI IOATBEPKIACHHS COOTBETCTBUS.
CTBUE MEXIyHapoIHbIM | JJ0OpOoBOIbHOE MOATBEPKACHUE COOTBETCTBHSL.
CTaHIapTam O06s3aTenbHOE TOATBEPKACHUE COOTBETCTBHSL.
CepTudukalys cucTeM 00eCIIeYeHHs KauecTRa.
3akoH PO «O 3amuTe mpaB noTpeOuTenei.
3akoH PO «O cepTudukanmu MpoayKIIHA U YCIIYT».
[TpuHIHMITEL, TIpaBUIIA B TIOPSIOK IPOBEACHUS CEPTUPHUKALINY MPOAYKIIUH. Mertponorus,
AKKpeauTanus OpraHoB 10 cepTU(UKAIMN U UCTIBITATEILHBIX JabopaTopuil. cTaHaapTu3a-
3HAKH COOTBETCTBUSL. ISt U CEPTH-
YmeTs IUTAHUPOBAaTh PAOOTHl 110 Jlabopamopnvie sauamus.: bukarms
ceprudukanuu U crangap- | [lonroroBka 1oKyMeHTOB i ipoBenieHus cepTudukaius B cucreme [OCT P B1.B.13
TH3aLUH; TIPUMEHATh JI0-
KYMEHTALHIO CHUCTEM Kade-
CTBa
Brnagers | MeTogaMu CTaHIApTH3ALMU | 3a0aHus Ha peulenue 3a0ay U3 npogheccuonanrbHol 001acmu, KOMNIeKCHble 3a0AHUA:
u ceprudukanuu marepua- | OueHka 3peKTUBHOCTH PYHKIIMOHUPOBAHUS KOHKPETHON CHCTEMBI CEPTUPHKAIINN
JIOB, TIPOLIECCOB M CUCTEM
MEHEDKMEHTa  KaydecTBa;
CcTpaTerueil MeEHEeIKMEHTa
KauecTBa
3Hathb TEPMHUHOJIOTHIO, OCHOBHBIE | ITepeuens meopemuueckux 60npocoe K IK3AMeHy:
IIPUMHLIMIIBL U OPraHU3aLH- 1. Tlonsitie kadectBa. CyIIHOCTD U poOIib KadecTBa. OCHOBHBIE TEPMHHBI M ONPE/IEIICHHUS CHCTEMbI Me-
OHHO-METOIUYECKHE MTO- HEJDKMEHTA Ka4yecTBa. VYmpasnenue
XOJIbI K YIIPaBIECHUIO Kaye- [TpuHIMITEL M QYHKIMH YIIPABICHUS KAYECTBOM. KA9CCTBOM
CTBOM Mogens kauectBa. Kiaccupukanus u xapakTepucTiKa MOZEJIe CHCTEM KayecTBa. B1.B.JIB.04.01

Hcropust co3nanns U pa3BUTHS CTaHIAPTOB KauecTBa. POCCUICKHN ONBIT yIIPABIECHUS KAYECTBOM.
®opMupoOBaHHUE U Pa3BUTHE aMEPHUKAHCKOH IIKOJBI YIIPABJIECHUS KAU€CTBOM.
OCHOBHBIE NOJIOKEHHS MOHCKOH IKOJBI YITPABJIEHUS] KAYECTBOM.

cukwd




Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu

Inanupyemvie
pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

7. CrpykTypa MEXIYHApOJHBIX CTAHIAPTOB IO CHCTEME MEHEMKMEeHTa KadecTBa. (OCHOBHbBIC
THIOJIO’KCHHSI.

8. Kparkas xapakrepuctka MC UCO cepuu 9000 (TOCT P ICO 9000).

9. IlpuHIMIIEI MEHEKMEHTAa KauecTBa. TpeOOBaHUsA K CHCTEME MeHeDKMeHTa kadectsa mo ['OCT P
NCO 9001. Obmme TpeboBaHwUS.

10. Knaccudukaiys METOIOB YIIPaBICHUS Ka4eCTBOM.

11. Conepxanre IPOIECCHOTO IMOAX0/1a K YIIPABICHUIO Ka4eCTBOM.

12. TIpomecchl )KU3HEHHOTO IUKJIA B CHCTEME MEHE/DKMEHTa KauecTBa.

13. ConepxaHre KOHLENIWU HAMOHAIBHOW MOJMUTHKK Poccuu B 00iacTh KavecTBa MPOAYKIUH U yC-
JIYT.

14. HarmoHanpHBIE PEMUH B 00JIACTH KayecTBa.

15. 3agaun ciyxObl CTAaHAAPTU3AIMH TPEATIPUATHS

16. MeTtposiorudyeckoe o0ecrieueHue. 3a/1auu U CTPYKTYpa METPOJIOTMYSCKOr0 00eCieueHusl.

17. Bunet paboT mpu IpoBeieHHH CepTU(HUKAITIH.

18. Yro moHMMaeTcs 1oJ| cXeMor cepTUUKaITIH.

19. OcHoBHBIE HANPABJICHUS U MIEPCIICKTHBEI PAa3BUTHS U BHEJPEHHsI COBPEMEHHBIX CUCTEM MEHEPKMEH-
Ta Ka4eCTBa METAJUTyPTUUECKOTO NPENPHUSITUS

YMeTh

MNPUMCHATb HHCTPYMCHTBI
IJIaHUPOBAaHUA, YIIpABJIC-
HHUA Ka4C€CTBOM NPOAYKIIUN

Ilepeuens meopemuueckux 60nPOCO8 K IK3IAMEHY:

OpraHu3aimoHHO-PACTIOPSTUTENIbHBIE METO/TBI YIIPABICHUS KA4ECTBOM.
NHxeHepHO-TEXHOIOTHIECKUE METOTBI YITPABJICHHS KAYECTBOM.

DKOHOMHYECKHE METOBI YIIPABIEHUS KAYeCTBOM.

ConnansHO-TICUXOJIOTHYECKUE METObI YIIPABICHHUS Ka4eCTBOM.

DKCIEPTHBIE METO/IbI YIIPABJICHUS KAUYECTBOM.

Mertoabl ayuTa U CAMOOLICHKHU.

TpeboBanus k cucteme MeHemkMmenTa kadectsa mo ['OCT P MCO 9001-2015. OTBeTCTBEHHOCTH
PYKOBOJICTBA.

8. Tpebosanus k cucteme MeHexMenTa kagectsa o I'OCT P ICO 9001-2015. MeHeKMEHT pecyp-
COB.

9. Tpebosauus k cucreMe MeHeKMeHTa Kadecta 1o ['OCT P ICO 9001-2015. TIpoueccsl xKu3HeH-
HOTO ITUKJIA TIPOYKITHH.

Nogobowne




Cmpyxm CmpyxkmypHuviti
Hbll 91eMeHm
;l/gMBHm Haanupyemvie Oyenounvle cpedcmsa obpazosamerns

pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
10. TpeboBanus k cucreme Meremkmenta kauectsa o TOCT P UCO 9001-2015. U3mepenue, aHanus.
11. Tpe6osanus k cucreme MenepkMenTa kadectsa mo 'OCT P ICO 9001-2015. Yiyumienwue.
12. ToxymeHTasoHHOE 00ECIeUeHHE CHCTEMHOTO YIIPABICHHS KAUYECTBOM.
13. Crpykrypa cucTeMbl MEHEPKMEHTA Ka4eCcTBa HA METAIUTYPIHYCCKUX MPEATPHSTHSX.
14. Tokyments! B o6sacTu cranaapTu3anui. Buabl crangapros. HalmoHaibHbIE CTAHIAPTHL
Bnagers | OCHOBHBIMU UHCTpYMEHTa- | Ilepeuens meopemuueckux 60npocos K IK3Iameny:
MU ynpasieHus kadectBoM | 1. Knaccudukanus u comepkaHue BUIOB KOHTPOJISI KAYeCTBA HA METAILTYPrHUECKOM MPENIPUSTHH.
MPOAYKLMH 2. Hcnonp3oBaHME CTaTUCTUYECKUX METOIOB B YIPABICHUU U KOHTPOJIS KAYECTBOM MPOAYKLHH U yC-
JYT.
3. Cucrema nokasaresieii Ka4ecTBa METALIONPOLYKIIMH M METOJIbI X OTPEICIEHHS.
4. Texumdeckoe perymupoBanne. OOBEKThl TEXHHYIECKOTO PEryIUpOBaHus. [IPHHIUIBI TEXHHIECKOTO
peryIrpOBaHUsL.
5. 3akoHomarenbcTBO PO 0 TeXHUYECKOM perynupoBaHuu. TexHudeckue pernamentsl. Llenn ux mpu-
HATHA U UX COJIEPXKaHME.
6. Cranpaprusaius. [lenu v npuHIMnbl cranaapTusaii. OObEKTH CTaHIAPTU3ALKH.
7. Ocuosuble nonoxerns cranaapra MCO/TY 16949,
8. TIpunuunsl GepexnuBoro npousoacTsa. CylmHOCTh METOAUKUA 8D Npu B3aMMOOTHOLIEHUSIX C TI0-
TPEeOUTEISIMU TTPOTYKIIUH.
9. KonunuecTBeHHas OLICHKA Ka4ecTBa MpoayKunn. KeainMerpust kadecTsa.
3HaTh OCHOBHBIE MTOHATHS
IlepeueHb TEOPETUYECKUX BOIPOCOB K AK3aMEHY:
KBaJIMMETPUH;
NPUHLMIIEL 1 METO- OOBEKT, IpEeAMET U CTPYKTYpa KBAITMMETPHHU.
/BT KBATHMCTPHH, B3anMocBs3b KBaTMMETPHH C APYTUMU HAYKaMH.
_ MCTOJIBI M3MepeHHs KamiMeTpus
CBOWCTB OOBEKTOB; MeToponorus onpeneieHus U OLEHUBAHHUS KauecTBa. B1.B.JB.04.02

3aKOHOAATCIbHBIC
1 HOPMATHUBHBIC IIPABOBLIC
aKkTHI B 00J1aCTH OICHKH H
YIpaBJIICHUA KaUCCTBOM

IIpuHIMIBI ¥ 33/1a4M KBATUMETPHUU.

KBaHI/IMeTpI/I‘-IeCKI/Ie IIKaJIbI.

© g &~ w Do

Buapl u MeToIbI U3MEPEHUH.




Cmpyxm CmpyxkmypHuviti
HbI anemMeHm
P Inanupyemvie
neMeHm Oyenounvie cpedcmea obpazosameins
pe3ynvmamul 00y4eHus. -
Komneme HOU
HYuu npozpammbl
7. OO0ecrieueHue JOCTOBEPHOCTH, aJICKBATHOCTH M TOYHOCTU U3MEPECHUMN U OIICHOK.
8. Teopwus orneHUBaHVS U €€ IPUHIIATIBL.
9.  DkcnepTHas KBaTUMETPHSL.
10. HunekcHas KBaIUMETPUS.
11. TaxcoHoMmYeCKasi KBaJIUMETPHSL.
12. BeposTHOCTHO-CTATHCTUYECKAsI KBATUMETPUSL.
13. TIpuHIUIBI ¥ IPOLEAYPHI OLICHKHA KaYeCTBA TEXHUYCCKUX U3JCINH.
14. JIuddepennmanbHbiii METOA.
15. Mertox KOMIUIEKCHOH OI[EHKH Ka4ecTBa.
16. CrocoObl HaXOXKIACHHS KOAPPUITMSHTOB BECOMOCTH NPU KOMIUIEKCHOM METOJIE OIEHKH Ka-
YeCTBa.
17. CMerraHHBIN METOJT OLIEHKH YPOBHS Ka4eCTBa PO IyKIIHH.
18. Mertox HHTETpATLHOW OIIEHKH YPOBHS Ka4eCTBA TEXHUUECKUX H3ICIIHIMA.
19. Orenka kadecTBa MPOIYKIUH 10 €€ YKOHOMUYECKOH 3D PEeKTUBHOCTH.
20. CrpykTypHas cxeMa 3KCIepTHON crucTeMbl. THCTpyMEHTaNbHEIE CPEeICTBA TIOCTPOSHHS IKC-
MEPTHBIX CHCTEM.
21. MeTtoq ollcHMBAHMS YPOBHS KaueCTBA Pa3HOPOIHOMN MPOIYKIUH.
22. BpIOOp HOMEHKIJIATYPHI MOKa3aTesel KauecTBa MPOMBIIIICHHON TPOYKIIUH.
23. Metoasl HaxoXkIeHHs HH(HOPMAIIUN O CBOWCTBAX TEXHUYECKOW MPOAYKIIUH.
24. dopmHUpoBaHUE IPYIITHI aHAJOTOB M yCTAaHOBJIEHUE 0a30BbIX 00pa3IoB.
25. HToroBpiii KOMILJIEKCHBIN IMOKA3aTeIb TEXHHUSCKOTO YPOBHS M3CIIHSL.
YmeTh HCTIOJIb30BAaTh

HOPMATHBHYIO JOKYMCHTA-

Ilpumepnoe npaxmuueckoe 3a0anue 011 IKIAMeEHA:




Cmpyxm CmpyxkmypHuviti
Hbll anemMenm
P Inanupyemvie
onemMeHm Oyenounvle cpedcmsa obpazosamerns
pe3ynvmamul 00y4eHus. -
Komneme HOU
HYuu npozpammbl
LU0 B UCCIICAOBAHUSX [lycTh Ka4ecTBO HEPABHOMOJIOYHOTO THYTOTO IIIBEIUIEpPA OMPEACISACTCS TPEMs MOKA3aTeNIIMU: OTKJIOHE-
YPOBHS Ka4eCTBa MPOAYK- | HUEM OT IIMPHHBI MEHBIIEH MOJIKH ADj, IpeaesoM TeKY4YeCTH G, U BEJIMYHHON CKPYyYUBAHUSA MPOQHIL
MM, IPOLECCa MK YCIIYTH; | BoKpYT mpoaoibHo# ocu f. [IpenenbHble 3HAUCHUSI [0 CTAHAAPTY M0 3TUM Tokaszatensam: Ab;™ = 0,75 mwm;
NPOBOJHUTH KBANK- | 5™ = 310 MIla; ™= 0,5 rpan/m; Ga3oBble (HOMHUHANBHbIE) 3HAYeHMs Mokasareneit: Ab,°=0; c,° = 380
METPUYECKUH aHaNN3 Ipo- | MIIA; f° = 0.
AYKIMH, IIPOLECCa WIN yC- | [TycTh Ha pa3HBIX 3aBOAAX MPOU3BOIAT HEPABHOIOIOYHBINA THYTHIN IIBEJUIEP CO CIEAYIONMMH 3HAYCHHU -
JIyIy; MU MTOKa3aTeNen:
[IPOBOANTE KOJIHM- Ab;'= 0,30 MMm; o,' = 320 MIIA; f'= 0,25 rpag/m;
HCCTBCHHYIO OLCHKY Kaqe- Ab;"= 0,65 Mm; 6," = 360 MIa; "= 0,30 rpan/m.
CTBA MPOAYKLHH, HPOUCCCA | OppenenuTh OTHOCHTENBHBIE TOKA3ATENIH KAYECTBA MO CBOHCTBAM MPOTYKITHH.
WM YCITyTH
Bnamers |- mnpuemamu cbopa, 06- Ilpumep 3a0anus na pewienue 3a0ay u3 npogheccUoOHAILHOU odnacmuU:

paboOTKH W TIpeACTaBICHHA
nHopmManuu s aHaIHM3a
W yIydIleHHs KadecTsa
MPOAYKIMH, TPOIIecca HIIH
yCIIyTH;

— METOJaMH OIICHKH Ka-
4ecTBa MPOAYKIUH, IPO-
1ecca Win yCIyrH;
KOMIbIOTEPHBIMH TEXHO-
JIOTHSIMM JUISI peleHust
3a/1a4 KBaJUMeTPUHU

CpaBHUTH UHTETPATHHBIE TIOKA3aTEIH JIBYX METALIOPEXKYIIUX CTAHKOB. VICXOIHbIE JaHHBIE PUBE/ICHEI B
Tadimue

o 3HaueHus MoKas3a-
HanmenoBanme moxkazaTeinei o
Teen
HOBOT'O | CTaHKa,
CTaHKa MPHHSI-
TOrO 3a
0a30BbIH
I'onoBas mpon3BOAUTEIHHOCTH 20 20
MIPH OTCYTCTBHH ITPOCTOEB U3-3a
OTKAa30B, TEIC. JIET.
Bpewmst mpocToeB H3-3a 0TKA30B, 3 6
%
CroumocTh craHka K, ThiC. pyoO. 200 50
I'onoBbIe 3aTpaTsl HA PEMOHT, 2 4
TEIC. PYO.
[Ipoune rogoBbIe FKCILTyaTALIN- 40 40
OHHBIE 3aTpaThl, THIC. PyO.




Cmpyxm CmpyxkmypHuviti
VpHbLU Manupyenvie anemMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3ynvmamul 00y4eHus. -
Komneme HOU
HYuu npozpammbl
| Cpox ciyx6bl t, et | 12 | 3 |
NPO®ECCHUOHAJIBHBIE KOMIIETEHIUU
JIIK-1 - ctocoOHOCThIO 00OCHOBBIBATH BHIOOP 000PYIOBAHUS AJISl OCYIIECTBICHUS TEXHOJIOTUYECKUX MPOLIECCOB
3HaTh KJIACCU(UKAINIO MaluH U | Teopemuyeckue 60npocul.
arperatoB TNPOKATHBIX Iie- 1. Yro Takoe riaBHas JUHHS MPOKATHOrO cTaHa? [lepeunciinTe OCHOBHBIE Y3IIbI, OTHOCSIIHECS K Iie-
XOB, OCHOBHBIE XapaKTepu- penaTodHbIM MexaHn3MaM. KakoBo nx HazHaueHue?
CTHKH TPOKATHOTO 000py- 2. llpuBemute cXembl MIABHBIX JJMHUHA ¢ OOIINM ¥ HHAWBUIYaTbHBIM TIPHBOIOM padodnx BaikoB. Ka-
JIOBaHHUS, KOBBI ITPEUMYIIIECTBA U HEAOCTATKH KKIOH U3 ITUX CXeM?
Ha3HAuCHHWE MAIlUH U arpe- 3. W3 xaKkuX OCHOBHBIX JIcTaJlell U Y3JIOB COCTOSIT PadOUKe KIIETH JIUCTOBBIX MPOKATHBIX CTAHOB?
raToB TMPOKATHBIX IIEXOB, 4. TlpuBenuTe MpUMEPHI BCIIOMOTATENBHBIX YCTPONCTB, KOTOPHIME OCHAIAIOTCS pabodme KIeTH JIHC-
B3aMIMOCBSI3b TEXHUYECKHX TOBBIX MIPOKATHBIX CTAaHOB?
XapaKTePUCTUK  000py/I0- 5. Kakue TpeOoBaHMs MPEIBSBISIOTCS K pab0OYMM BajIKaM MPOKATHBIX CTAHOB?
BaHUS C TEXHOJIOTHYECCKH- 6. Kakyro (yHKIHIO BBITIONHSIOT OIMOPHBIC BAIKH? OGopyIoBaHue
MU BO3MOXHOCTSIMH OCY- 7. KaxkoBa 00111ast KOHCTPYKIIHS pa00OYHX U OTIOPHBIX BAJIKOB JIMCTOBBIX IPOKATHBIX CTAHOB? 1IeX0B 06pa-
HIECTBIIIEMOT0  Tpoliecca 8. Tlpusenute OOMIMIT anrOpUTM BHIOOPAa OCHOBHBIX T€OMETPHUYECKHX Pa3MEpOB PabOUYMX BAIKOB JIHC- 6OTKI MeTall-
MPOKATKH; TOBBIX MPOKATHBIX CTAHOB?
KOHCTPYKITMIO MalluH | 9. B uem 3aKkmovaroTCs pacueT MPOYHOCTH BATKOB? 7IOB JaBJICHHU-
arperaTtoB MPOKATHBIX IIe- 10. B ueM 3aKII04aeTCS pacdeT YIpyroii aedopMaIin BAIKOB, H YTO TAKOE KECTKOCTh BAJIKOBOM CHC- | oM
XOB, TEXHUYECKHUE M TEXHO- TEMBbI? b1.B.13
JIOTUYECKHE pelieHus, 11. HazoBwuTe THITHI HOAIIUITHAKOB MTPOKATHBIX BAJIKOB.
o0ecreunBaronme  MOBBI- 12. KakoBbI MPEUMYIIIECTBA U HEOCTATKH TOIIINITHAKOB KUIKOCTHOTO TPEHHUS U IOJIIINITHAKOB Kade-
IIEHWE TOYHOCTH Pa3MepOB HUS?
MPOKAThIBAEMBIX  MPOPH- 13. B 4eM cOCTOHMT KOHCTPYKTHBHOE U (DYHKIIHOHAJILHOE OTJIMYME PAAHAIbHBIX, YIIOPHBIX, paHaIbHO-
nei. YIIOPHBIX M YIOPHO-PaIUAITHBIX MOJIITUITHUKOB KAUYeHHUS ?
14. 3adeM HY)KHO UCKaTh KOHCTPYKTHUBHBIN KOMIIPOMKCC MEXIy THaMETPOM LAr(bl K ee MPOYHOCTHIO,
C OJTHOI CTOPOHBI, U MOHT2)KHOM BBICOTOM MOJIINITHUAKA U €70 TPY30IOIBEMHOCTBIO — C IPYTOH?
15. HazoBuTe THUTIBI IPHUMEHSIEMBIX HAXKUMHBIX YCTPOCTB. KakoBbI MpenMyIiecTBa U HEAOCTATKU KaX-

noro tuma?




Cmpyxm CmpyxkmypHuviti
VDHbI Manupyenvie 91eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
16. HazoBwure THITBI ypaBHOBEIIMBAIOMIMX YCTPOUCTB. [IpuBeuTe BapraHThl X BO3MOKHOTO pa3Mellie-
HUS B KOHCTPYKLIUH KJIETH.
17. B 4em coCcTONT KOHCTPYKTUBHOE OTINYME CTAHUH OTKPBITOTO U 3aKPHITOTO THIIOB?
18. HazoBute OCHOBHBIE KOHCTPYKTHBHBIE DJIEMEHTHI M pa3Mephbl CTAHUHBI 3aKpbITOoro Tuna. HazoBute
OIIaCHBIE CEUCHUSI.
19. Ilpeumymmectsa u HenoctaTku JIIIA B cpapaennu ¢ [LICITL.
20. KommoHoBka u coctas o0opynosanust komnakTHeIX LIICITI.
21. CpaBHUTENBHBIN aHAN3 000PYIOBAHHS, TIPUMEHSIEMOTO IS PEAyIIMPOBaHUS CISIO0B IO IIMPHHE B
suanu HICTTL
22. KoMITOHOBKa M COCTaB 000pYAOBaHHS IS IPOU3BOACTBA IMPOKOIMOJIOCHON rOpsYeKaTaHoO! CTaH:
a) 10 TEXHOJIOTMH MOJTyOECKOHEYHOH MPOKATKHY; 0) IO TEXHOJIOTUH OECKOHEYHOM POKATKH.
23. TeHaeHIMU pa3BUTHS 00OPYIOBAHHS POKATHBIX IIEXOB.
24. Pornp 000pyI0BaHUS B OCYIIIECTBICHUH TEXHOJIIOTHYECKUX TTPOIIECCOB MMPOKATKH.
25. Kiaccugukariys mpoKaTHBIX CTaHOB U paOOUMX KIICTEH.
26. Crioco0Obl epeauu packarta OT 4epHOBOi B uncToByro rpymny LLICITI.
27. ObopynoBaHME U XapaKTepUCTHKa cTaHa CTEKKes.
28. TemIon30JSIIMOHHbBIE SKPAHUPYIOIIFE YCTAHOBKH POJIBI'aHTa MOJIOCOBOT'O CTAHA FOPSYCH MPOKATKH.
29. Crioco0ObI ¥ 000pya0BaHKeE IS yAaTeHHs OKAJIWHBI IPH TOpsTYel MPOKAaTKe JIMCTOB M TIOJIOC.
30. TexHonmornueckue OCOOCHHOCTH NMPUMEHEHHS! MPOMEXYTOYHOIO MEepeMOTOYHOro ycrpoiictsa Ko-
miooke B smHnu HICTTL
31. Twumsl 1 XapaKTepUCTHKA YCTAHOBOK yckopeHHoro oxnakaeHus At TJIC, LHCTTT u JITTA.
32. TexHnueckre U TEXHOJIOTMUECKUE PEIICHHUs IPOOIEMBI COBMELIEHHS IPOLIECCOB HENPEPHIBHOTO JIH-
ThsI ¥ IIPOKATKH.
33. KomrioHOBKa 1 cocTaB 000pyI0BaHUs JIMTEHHO-TIPOKATHBIX arperaros I IPOU3BOJICTBA TOpsYCKa-
TaHBIX TOJIOC.
34. Crioco0bl ¥ yCTpOICTBa PEryTUpOBaHUs IOTIEPEYHOM Pa3HOTONIIMHHOCTBIO JIMCTOB U TIOJIOC.
35. Crioco0bI ¥ yCTpOICTBa PEryTUPOBAHUS TIPOJIOITBEHOMN PA3HOTOIIMHHOCTBIO JIMCTOB U TOJIOC.
36. TexHWYecKHEe W TEXHOJOTHUECKUE PEIeHHs, 00eCIeUHBAONINE TOBBIINICHUE TOYHOCTH Pa3MepoB
MPOKATHIBAEMBIX IPOQHUIIEH.
YmMmeTs OPHEHTHPOBATLCS B BBIOO- | [Ipakmuueckue 3adanus:

pe o0opymoBaHUS IS

Bribepure THn m cnpoektupyiite ¢ ucnoib3zoBanueM KOMITAC-3D ypaBHOBemMBaroIee yCTPOHCTBO
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OCYILECTBIICHUSI KaK Tpa- | [uis paboyel KIeTH Oyo cTaHa JIMCTOBOW MPOKATKH (HOMUHAJBHBIN TuameTp BajkoB 320 mm, juinHa 004-

TUITAOHHBIX, TaK M HOBBIX | ki 320 MM).

TEXHOJOTMYECKHUX IpoLec-

COB TIPOM3BOJICTBA MeETall-

JIONIPOAYKTa B MPOKATHBIX

L[e€XaX, BBINOJIHITH CPaBHU-

TEIbHbI aHAJIN3 XapakKTe-

PHUCTHK 000pyIOBaHUS

IIPOKATHBIX IIEXOB
Brnaners | HaBbIKamMHu BBIOOpa U Ha- | T6opueckoe 3a0anue:

3HA4YeHUs OCHOBHBIX die- | 3agaua Nel. Crpoextupyiite ¢ ucnonbzoBanueM KOMITAC-3D BankoBbIi y3en ais pabodeld KIeTu ayo

MEHTOB 000pyI0OBaHMsl, | CTaHA JTUCTOBOW MPOKATKX (HOMUHAIBHBIN qraMeTp BaskoB 320 MM, uinHa 604kH 320 MM).

HaBbIKAMU koMmoHOBKH | 3agauya Ne2: Crnpoextupyiite ¢ ucnons3oBanueM KOMIIAC-3D y3en cranwn mns pabodei KIeTH Ayo

OCHOBHOTO ¥ BCIIOMOTa- | CTaHa JMCTOBOW MPOKATKK (HOMUHAJIBHBINA AraMeTp BajIkoB 320 MM, ;uyinHa 604ku 320 Mm).

TenpHOrO0  oOopynoBanus | 3amaua Ne3: Cnpoektupyiite ¢ ucnonbzopanneM KOMITAC-3D HaxxuMHON MexaHHU3M JJisl pabodelt Kie-

MPOKATHBIX IIEXOB; TH JIyO CTaHa JIMCTOBOU MPOKATKH (HOMUHANBHEIN TuaMeTp BaskoB 320 MM, mirHa 604Kku 320 MM).

HaBBIKAMHU OCYILECTBICHNUS | 3aJJaHHe HA KYPCOBOIi MPOEKT:

BoiOopa MatepuasioB uis | C nmpumenenneM CAD/CAE-cuctem KOMITAC-3D u DEFORM-3D paspa0oraiite KOHCTPYKIIUIO U BbI-

00OpYZOBaHMS W  Y3JIOB | IOJHUTE HEOOXOANMBIC HH)KEHEPHBIE pacyeThl padovell KJIETH AyO C 33JaHHBIM JHaMeTpoM BaikoB D =

pasznuuHOro HaszHaveHus ¢ | 320 MM u 3a7aHHON mupuHOW 60uku L = 320 MM 11 THCTOBOM XOJOJHON MPOKATKH METAJUIOB M CILIa-

YU4ETOM  3KCIUIyaTallMoH- | BOB. [IpH BHIMOIHEHUH KYPCOBOTO MPOECKTUPOBaHUSI HEOOX0AMMO mocTpouTh 3D cOopky paboueii knetu ¢

HBIX TpeOoBanuii u oxpansl | npuMeHerneM CAD-cuctembr KOMITAC-3D. Pabouas kiieTh JOMDKHA BKIIOYATH B ce0sl Kak OTICIbHEIC

OKpYy>KaroIei cpeasl cOOpOUYHBIE KOHCTPYKLHMH (BAJIKOBBIH y3€J, y3€JI CTaHWH, HAXMMHOM MEXaHH3M, YPaBHOBEIIMBAIOIIEE

YCTpPOMCTBO, pama CTaHa), TaK M OT/AEIbHBIE IETAJIN, BXOASIINE B KAKIYIO COOPKY

3HaTh oco0eHHOCTH 000pyaoBa- | MaTepua JeKIUNA U AKCKYPCHH IS TPAaKTUKAHTOB [IpousBocT-

HUS JUIS  OCYIIECTBJIEHUS | B meprnoa mpakTHKY CTyIEHTHI JOJDKHBI U3y4YaTh CIEAYIONINE BOIPOCHL: BEHHAs - TIpakK-

TEXHOJIOTMYECKUX TPOUCC- | TeXHOIOTHYECKOS M BCIIOMOTaTelIbHOEe 000py/IoBaHKE. Y CTPONCTBO, IPUHITUN JICHCTBHUS U KHHEMAaTHYe- | THKA IO nony-

coB OM/] CKHE CXeMbI 000py0BaHUs (IIPUBECTH CXEMBI, SCKH3BI MU YEPTEHKH) YEHUIO [IPO-
YMetb 000CHOBaTh BBIOOP 000pYy- | BeimonHeHATh 3a1aHns 1 paboTy HAa KOHKPETHOM paboyeM MecTe. deccronab-

JIOBaHUsSl JJIsl OCYIIECTBIIE-

BrinonHnensats WHIANBUAYAJIBHBIC 3aJaHUA 110 ITPAKTHUKE!

HBIX YMEHUH 1
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HUS TexHoNornueckux | Texnonornyeckuii MHCTPYMEHT U MHCTPYMEHTAILHOE X035CTBO. Marepuai, popMa u pasMepsl HHCTPY- | OIBITA IPO-
mporteccoB OM/] MCHTa (ICKH3bI, CXCMBI, YePTexKH). TEXHOIOrUs M3TOTOBICHHUS M PEMOHTA TEXHOJOTHYECKOTO HHCTPY- | hecCHOHANb-
MeHTa. [IpH4nHbI BBIXOJA HHCTPYMEHTA U3 CTPOsi IPH dKCILTyaTauun. IIpopunaktnieckuil yXol 3a HHCT- | yoji nesTelb-
pyMeHTOM. MeponpusiTHs 110 TOBBIIICHUIO CTOMKOCTH HHCTPYMEHTA HOCTH
Brnanmerp | HaBblkaMu  O0OCHOBaHHSA
A IIpuemamu cbopa MaTepuana, COrjlacHO 3aJjaHusl PyKOBOJUTEISL. b2.B.03(1I)
MeToJla BeIOOpa 000pyIO- 9
[Tpuemamu HaOFOACHUI:
BaHUSA IS OCYILECTBICHUS
XapaxTeprucTiKa 000pyI0BaHUS TIOTOTOBUTEIBHOTO OTAeeHus. [I[piMeHeHne MexaHu3aIiu 1 aBTOMa-
TEXHOJOTHUYECKUX Mpolec-
TH3aIlUU TIPOU3BOJICTBEHHBIX MTPOIIECCOB B MOJITOTOBUTEIHHOM OTICIICHUN
coB OM/J]
3HaTh o0opymoBaHue IJsl OCyIiie-
CTBJIECHHUSl  TeXHojormue- | Marepuan JeKUUN U SKCKYPCUH 7151 IPAKTUKAHTOB
ckux mpoueccoB OMJ]
YmMmeTh 000CHOBaTh BBIOOP 000OpPY- IIpousBojct-
BeimonHeHsTh 3a1aHusI U paboOTy Ha KOHKPETHOM padoveM MecTe.
JOBaHUS JUIsl OCYIIECTBIIE- BEHHAas —
BeImonHeHITh MHAUBH Ty albHbIC 3aaHus 110 IPAKTHKE:
HHA TEXHOJIOTHUYCCKUX o o HpeI[I[I/Il'IJ'IOM—
Texnomornyeckwuii mporiecc. [locneaoBaTebHOCTE BEIMTOTHEHUS TEXHOJIOTHIECKUX ONIEPAIIAN ¥ PEKUMBI
nponeccos OM/J] Has IIPaKTHUKa
Brnanmers | MmeTomamu BbIOOpa 060py- | [Ipuemamu cOopa MaTepuana, COrIacHO 3aJlaHUS PYKOBOAUTEIIS. B2.B.04(I1)
JoBaHUA ISl ocymiecTsie- | [Ipuemamu HaOrOIEHUT.
HUS TeXHoJOornueckux | TexHomormueckoe u BCIIOMOraTellbHoe 000pyIoBaHUe. Y CTPOMCTBO, MIPUHIIAI ACHCTBUS U KHHEMAaTHYIe-
npoueccos OMJ] CKHE CXeMbI 000py10BaHUs (IIPUBECTH CXEMBI, SCKH3bI WU YEPTEKH)
[TK-1 - cnocoOHOCTHIO K aHANIU3Y U CUHTE3Y
3HaTh OCHOBHBIE TMOHATHS W Me- | TeopeTHuuekue BOIpoChl:
TOMBI MaTeMaTrueckoro | 1. @opMyIHpOBKH OCHOBHBIX TEOPEM (CBOWMCTB, MPU3HAKOB U3yYaeMbIX IMOHATHH, HEOOXOAUMBIE M JOCTA-
aHaJM3a: TEOPUHU IPEJeIOB | TOYHBIE YCIIOBHS) B H3yYaeMbIX pasesiax Kypca.
U HENpepbIBHBIX (YHKIMA, | 2. MeTOIbI pACKPBITHS HEOPEIEIICHHOCTEH, BBISCHEHHSI HETIPEPHIBHOCTH (DYHKIMH OJIHOM epemennoii. | MaTemaTnka
¢ depeHInaIbHOTO u | 3. AnropuT™M NpUOIMKEHHOTO BBIYHCICHUST QYHKIMU € MTOMOINBI0 TuddepeHnuana; Hanucanus ypasae- |51.5.09
WHTETPAbHOTO  MCYHCIIe- | HUS KacaTeIbHOM MPSMOH (ITIOCKOCTH).

HUSl QYHKUIUA OZHOM M He-
CKOJIBKHX MIEpEMEHHBIX,

4. ANropHUTM MOJIHOT'O MCCIEe0BaHMS (DYHKINH.
5. MeToJibl BBISICHEHUSI KJIIACCOB MHTETPUPYEMBIX (DYHKIIMH, a TAKIKE METOJIbI HENOCPEJICTBEHHOTO UHTET -




Cmpyxm CmpyxkmypHuviti
VpHbILL [Thanupyemsie 91eMeHm
onemMeHm Oyenounvle cpedcmsa obpazosamerns
pe3ynvmamul 00y4eHus. 9
Komneme HOU
HYyuu npOSPAMMbL

TeOpUu OOBIKHOBEHHBIX | PUPOBAHUS U MHTETPUPOBAHUS OCHOBHBIX KJIACCOB (DYHKITHIA.

muddepeHInaTbHbIX ypaB- | 6. CIocoOBI BEISICHEHUST CXOAUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

HeHuil u cucrem audde- | 7. OOIIYIO CXeMy MOCTPOSCHUS KPATHBIX MHTETPAIIOB U CBEIICHUS MX K TOBTOPHBIM.

peHIMANBHBIX  ypaBHeHHIA; | 8. CIOCOObl HAXOXKICHUS MOTPEIIHOCTH MPHOIMKEHHBIX BBIYUCICHUN KOPHS YPAaBHCHHUS U OIPEICIICH-

OCHOBHBIC TOHSATHSI U Me- | HBIX HHTECTPAJIOB.

TONBI TEOPHU BEPOSITHO- | 9. OCHOBHBIE CITOCOOBI CTATHCTHYECKON MPOBEPKU THUIIOTE3, BHISICHEHUS JIOBEPUTEIBHBIX HHTEPBAJIOB IS

CTe M CTAaTUCTHUYECKOTO | HapaMeTPOB pacIpe/IeIICHus.

aHanM3a pe3ysbTaToB dKc- | 10. MeToabl MpoBepKU IOMYIICHUS OMIMOOK TIEPBOTO MM BTOPOTO poja MpPU MPOBEPKE CTATUCTUYCCKUX

MEPUMEHTA THIIOTE3.
Ymethb KOPPEKTHO BBIPAXAaTh U Ilpumepnoble npakmuueckue 3adanus u 3a0auu

apryMEHTHPOBaHHO 000c-
HOBBIBATH MOJIOKCHHS
MpeaMeTHON 00J1acTy 3Ha-
HHUA 1 METOJ0B MaTeMaTu-
YECKOro aHallM3a JUls 110-
CTaHOBKHU M PCIICHUSA KOH-
KPETHBIX TPHUKJIAIHBIX 3a-
na4

3aganue 1. CocTaBbTe QITOPUTM PEIICHHUS .. ... 3a]a4H.

3apanme 2. Boraucnure npuOIMKEeHHO Y = Ux? npu X = 1,03.

3agaua 3. Beriuucnure npenen no npasuiy Jlonurais lim w

x—>2 x2 4
3anganmne 4. ChopMmymupyiite HEOOXOIMMOE YCIOBHE IKCTpeMyMa (PYHKIIUH OTHOH ITepeMEeHHOM.
3apayva S. Vcenenosatb pyHKUMIO M IOCTPOUTH €€ rpaduk: y — 2 4 2172 .
X —4

3amaya 6. KakoB reomeTpudeckuii CMbICI OIIPEAEICHHOTO HHTETpala OT AaHHOH (YHKIMM B JaHHOM MHTEpBaJC B
JIEKapTOBOM cUCTEME KOOpAUHAT?
3amanue 7. YKaKuTe BEpHOE YTBEPKICHUE O (DYHKIIUH ABYX ITEPEMEHHBIX:
a). TPaANEeHT TEePICHIUKYISIPEH KacaTeIbHON INIOCKOCTH;
0). rpaMeHT SBISIETCS IPOU3BOAHOM 110 HANPABJICHUIO;
B). TPAJMEHT SIBIIIETCS KacaTeIbHON K IMHIH YPOBHS;
T). TPaIHEHT OIpeeIsIeT HallPaBJIeHNE MAKCUMAIbHOW CKOPOCTH M3MEHEHHS (DYHKITHH.
3ananmue 8. Yxaxure JIOXKHOE ytBepxnenue o QyHKIMH ABYX MEPEMEHHBIX:
a). HempephIBHAS GYHKIUSA Beeraa auddepeHunpyema;
0). pyHKIIMSA, HMEToIas Impeiei B TOUKe M, MOXKeT OBITh pa3phIBHA B ATOI TOUKE;
B). y auddepeHnupyemMoii QyHKINH CYIIeCTBYIOT YaCTHBIE IIPOU3BO/IHBIE;
T). U3 HEMIPEPHIBHOCTH YaCTHBIX IIPOU3BOAHBIX B TOUKe M cienyer quddepeHnnpyeMocTb QyHKIUH B 3TON TOUKE.
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3agaua 9. J/[BymMs MeToaMu MPOBEACHBI M3MEPEHHSI OTHON U TOH ke (u3mueckoi BenuunHbl. [lomydeHs! cienyro-
LI1€ PE3YJIbTATHL:
a) B mepBoM ciaydae 145, 133, 143, 121, 135, 132, 133, 148, 133, 134;
0) Bo BTOpOM cirygae 128, 120, 116, 115, 143, 115, 120, 138, 115, 120.
MoskHO TH CUyuTaTh, 4TO oba METOAa 00eCIIeYnBaroT OAWHAKOBYIO0 TOYHOCTbH H3M€peHPII>'I, CCJIM NIPUHATH YPOBCHb
3gaunmoctn & = 0,05 ? [peamonaraeTcsi, YTO PE3yabTaThl U3MEPECHUIN PaCIIPE/ICTICHBI HOPMAJILHO U BRIOOPKHU HE3a-
BUCHUMBI.
Bnagers | HaBBIKaMM HCIIOJIb30BaHus | IIpumepnule npakmuueckue 3a0anus
JIOTHYECKH BEpHO, apry- | 3apanme 1. [Topasmeinuisiire:
MEHTHPOBAHO U SICHO cTpo- | 1) BepHo m, 4T0 cymMMa, pa3sHOCTB M MIPOM3BEIEHUE IBYX YETHBIX (YHKIUN €CTh YeTHAs (yHKITHS?
UTh YCTHYIO U HUCbMeHHYI0 | 2) Kakoii, B cMbIciie 4eTHOCTH, OyneT QpyHKIHA, paBHas MPOU3BEACHUIO (CyMMeE) IBYX HEYETHBIX (PyHK-
pedyb Ha pPYCCKOM sI3bIKe, | IUH?
TOTOBUTH M penaktupoBath | 3) CymiecTBYIOT i QYHKIIUH, 0OpaTHBIE caMUM cebe (IIpH I0Ka3aTeNbCTBE BCIIOMHUTE TPEIOKEHUE O
TeXHUUYECKUE TEKCThI C Ma- | rpadukax oOpaTHBIX QPYHKIIUN)?
TEMaTUYeCKOi cUMBONMKOM |  4) Moxet i 4eTHas GyHKIUS ObITh CTPOrO MOHOTOHHOH?
i Gopmynamu, myonud- | 3aganue 2. CucreMaTH3UpyTe U 0000IINUTE BCE KITFOUEBbIE MMOHITHS U TIPUEMBI PEIISHUS TUTOBBIX 3a/1a4
HO TIPEeNCTaBIATH coOCT- | mo Teme «llpom3BomHas» u «lIpuMeHeHHWe MPOM3BOAHOW MpH WCCIeNOBaHUHM (QYHKIU». Pesymbrar
BEHHBIE M W3BECTHBIE Ha- | 0QOPMHUTE B BUJIE TAOIHIIBL.
YUHBIE PE3yNbTaThl, BecTH | 3aganme 3. CHUMHUTE BUICOPOJIMK Ha TeMY «S Hay4dy Bac pelaTh 3aJa4u [0 TEME. ...
JUCKYCCHUU; [IpumepHBIN CIIUCOK TEM:
HAaBBIKAMH U METOJIMKAMU 1) JleticTBus HaJl KOMIUIEKCHBIMU YHCJIAMU B pa3Hoii (hopMe.
000011IeHHS Pe3yJILTATOB 2) Beruncnenue npeaenos (GyHKIUU OJHON MEPEMEHHOM.
pEeIIeHNs, 3KCTIEPUMEH- 3) Pemenne 3aaa4 Ha UccIeOBaHUE HENPEPHIBHOCTU (YHKLUMH M XapakTEPUCTHKE TOYEK €€ pa3pbiBa U
TaJIbHOHN AESITEILHOCTH T.JI.
3Hath OCHOBHBI€ ONPEACICHAS | 1y .
epeYeHb TEOPETHYECKHMX BOIPOCOB K IK3aMeHYy:
U TIOHSTHUSA pa3zenoB ¢pu-
3UKU, 1. Mexanuueckoe qBUKEHHE. CkopocTts. Yckopenne. HopMaabHOE U TaHTCHITMATEHOE YCKOPEHUSL. Pusuka
OCHOBHBIC (pH3UUYECKHE ITpsiMoTMHENHHOE pAaBHOMEPHOE M PABHOYCKOPEHHOE JBHIKCHHS. b1..10

3aKOHBI

2. BpamaTeanoe JABHXXCHHC abCOIIOTHO TBEPAOIo TCia. Kunemarudeckue XapPaKTCPpHUCTHUKU
BpamaTCJIbHOIr0 ABMXKCHU.
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3. CBs3b MEKly KHHEMATHYECKMMH XapaKTEPHUCTUKAMHE TIOCTYATEILHOTO U BPAIIATEILHOTO JIBUKEHHIA.
PaBHOMEpPHOE U PABHOYCKOPEHHOE BIKEHHS IO OKPY’KHOCTH.

4. Tlepsblii, BTopoii u TpeTuii 3akoHbI HptoToHa. Crita 1 Macca. MexaHHYeCKHi MPUHIHIT
OTHOCHUTEIILHOCTH.

5. Mexanudeckas sHeprus. Pabora. KuneTnueckas v MoTeHIMAIBHAS SHEPT UL,

6. 3aKOHBI COXpPAHEHHUSI UMITYJIbCA ¥ MEXAHMYECKON SHEPTHU B MEXAHUKE. 3aKOHBI COXPAHE-HUS TIPH YII-
pPYrOM M HEYNIPYTOM yZape.

7. MowmenT cuitbl. MomenT unepimu. Teopema IllTeiinepa u ee npUMEHEHHE.

8. OcHOBHOE ypaBHEHHE JUHAMUKH BPALIATEILHOTO JBIKEHHUS. 3aKOH COXPAHEHHUS MOMEH-TA UMITYJIbCA.

9. Kunerndeckast s3HEprusi BpallaTelbHOTro ABIKeHHs. PaboTa pu BpalaTeibHOM JBUKe-HUH.

10. Matematuueckuii u pusnueckuii MasTHUKH [(uddepeHnransHoe ypaBHEHHE He3aTyXa-FoIuX KoJe-
OanHwmii. JHEPTUS TAPMOHUYECKUX KOJeOaHui.

11. VpaBuenue 3aryxaromux Konebanuii. XapakTepUCTHKH 3aTyXarOMnX KojleOaHuii. Bel-HyK1eHHbIE
konebanus. Pezonanc.

12. Crnoxenune B3anMHO-TIEPIIEHIUKYIISIPHBIX Kosebanuii. @urypst Jlnccaxy.

13. Cnoxenue kose0aHuil OJJHOTO HANPaBJICHUS. bueHus.

14. Tlonepeunsie U MPOJIOIBHBIC BOJIHBL Y paBHEHHE TUIOCKOM BOJIHBL. BoHOBOe ypasHeHue. Ctosture
BOJIHBI.

15. UneanbHsiii ras. [apamerpst coctosiaus. OCHOBHOE ypaBHEHHE MOJIEKY/ISIPHO-KHHETHYECKOU TEOPUH
rasos.

16. Pacnipezenenue MoIeKyJ1 ra3a 1o ckopoctsiM (pacrpenenenne Makcseina, [aycca). Pac-nipenenetue
boneumMana.

17. Creniern cB0GOIBI MOJIEKYJI. Pacmipesienienne SHEPTUy 110 CTENEHsIM CBOOO IbI. BHYTpEHHSISI SHEPTHs
UJEaBHOTO Trasa.

18. Msomnporiecchl B razax (M30XOPHBIN, H300apHbIii, H30TepMUUecKuii). PaboTa, coBepiiaeMast Ta3oM Ipu
pa3IM4YHBIX M30IIpoLECcCaXx.

19. IMepBoe Ha4aIO TEPMOIUHAMHUKH, €TO IPUMEHEHHUE K Pa3IMIHBIM H30IPOIIECCaM.

20. AmabaTHbIi M MOJNUTPOIHEI Tpouecchl. PaboTa npu aguabarHoM nporecce. TermoeM-KocTh ra3os.

21. Kpyrosbie, 00paTuMbie U HEOOPATHMBIE MIPOLECCH. [IPUHIIKIT ACHCTBHS TEIIOBOM U XO-JIOAMIbHOM
MamuH. [ukn Kapno u ero KII/I.
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22.

23.
24.
25.
26.

27.

28.
29.
30.

31.
32.

33.
34.

35.
36.
37.
38.
39.
40.
41.
42.

43.
44,

OHtponusa. CTaTUCTUYECKUN U TEPMOJUHAMMUYECKUI CMBICIIBI SHTponuu. Bropoe Havano
TEPMOIMHAMUKH.

PeanbHsble rassl. YpasHenue Ban-nep-Baanbca.

N3otepmel peanbHOro raza. Kputuueckue napamerpsl. Kputudueckoe coctosiHue.

Baytpennss sneprus peaigpHoro raza. Oddexr [xoynsa-Tomcona. CxxmkeHne ra3oB. DH-TaIbITHUS.
XKunkoctu. [ToBepxHOCTHOE HATSKEHHUE XKUAKOCTel. CMaynBaHue U He cMaurBanue. Kanmspasie
SIBJICHUSI.

SABnenus nepeHoca: mudQysusi, TEMIONPOBOTHOCTh, BHYTpeHHEe TpeHHne. CBsi3b K03 (OU-LIUEHTOB
nepeHoca.

Teepasie Tena. Kpucraminueckas pemieTka TBEpAbIX Ted. Buasl cBA3eil B KpucTayiax.
OnexTpuyecKuil 3aps, cBoMCTBa 3apsaaa. 3akoH Kynona. DnexkTpuyeckuil 3aps NpOTSKEHHBIX TE.
OnekTpocTaTuyeckoe noje. HampskeHHOCTh, CUIIOBBIE TMHUY, TPUHLUI CYIEPIIO3UIINH AIEKTPOCTa-
TUYECKUX MOJIEH.

DNEeKTPUIECKUN JUTIONH U €T0 ToJie. JIUImoih B 3JIEKTPUIECKOM TIOJIE.

Teopema ["aycca amst 31eKTpoCTaTUUECKUX TIOJIEH B BAKYyME U €€ TpUMeHeHue (11oj1e 0ECKOHEYHOTO
NPSAMOJMHEHHOTO IPOBOIHUKA M LIMJIMHIPA, OECKOHEUHOMN 3apsKEHHON INIOCKOCTH M ABYX Mapas-
JIENBHBIX TUIOCKOCTEH, cephl)

Hupkyssius BeKTopa HapsyKEHHOCTH 3JIEKTPOCTATUYECKOTO OIS,

ITorenuuman anexTpocTaTHYeCcKOro noiisi. Cesi3b HANPSHKEHHOCTH Y TIOTEHIMANIA 3IEKTPOCTaTHUECKOTO
TOJISL.

DNEeKTPUYECKOE TOJIE B BelecTBe. IM3IeKTpUKHU. BEKTOp 3/IeKTPHUECcKOTro CMEIeHHUS.

Teopema [Maycca a1t 3€KTPOCTaTUUECKUX TI0JIEW B IUDJIEKTPUKAX.

VYcnoBue Ha rpaHulle pa3zena MeTauI-IUUIEKTPUK U TUIIEKTPUK-TUIIEKTPHUK.

Onekrpuyeckas eMkocTs. Konaencaropel. CoeanHeHNEe KOHIEHCATOPOB.

DHeprus MEKTPHUIECKOTO MOJIS.

ITocTosTHHBIN SNEKTPUUECKUI TOK U €T0 XapaKTEPUCTUKU. Y paBHEHUE HEPA3PHIBHOCTH.

Croponnue cunsl. J./1.C.

3axon OMa 17151 OZHOPOAHOTO M HEOJHOPOJHOTO YHacTKOB 1iernr. COnpoTHBIEHHE MTPOBOHUKOB. 3a-
KoH JIxxoyns-Jlenna.

IIpaBuna Kupxroda amns pa3BeTBISHHBIX LENEH U UX IPUMEHEHHE.

Teopus [pyzne sneKTponpoBOAHOCTH METAIIIOB.
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45.
46.

47.
48.

49.
50.
51.
52.
53.
54,
55.
56.
57.
58.

59.
60.
61.
62.
63.
64.

65.
66.
67.
68.
69.

70.

MarauTHoe 1oJIe U €r0 XapaKTEPUCTHUKH.

3axon buo-Casapa-Jlammaca. [IpuHInn cynepno3unuyu MarHUTHBIX osel. HampshkeHHOCTh MarHuT-
HOTO TIOJIA.

3akoH Amnepa. BzaumoneiicTBie 1ByX mapaieNnbHbIX TPOBOJIHUKOB C TOKOM.

MaruauTtHOE ToJIe IBIXKYIIETocs 3apsaaa. JABIKyIuecs dJeKTPHYECKUE 3apsiabl B MATHUTHOM TOJIE.
Cuna Jlopenna. O¢ddexr Xomna.

3aKoH MOJHOr0 ToKa. MarHuTHOE MoJjie COJIEHOUIa U TOPOU/IA.

[ToTok BekTOpa MHIYKUKUK MAarHUTHOrO noust. Teopema ["aycca st MarHUTHBIX TOJIEH.

PaboTa o nepemMenieHuIo NPOBOIHMKA C TOKOM B MArHUTHOM IIOJIE.

DnekTpoMarHuTHas HHAYKIUS. ONbITH Qapanes.

NuayxtuBHOCTh. CaMouHyKIMs. B3anMHas nHayKuus.

TpanchopmaTopsl. JHEPTHSI MATHUTHOTO TIOJSL.

Onekrpuyeckue konebanus. [lepeMeHHbIN MeKTPUIECKHI TOK.

Teopus Makcsema 1J1s 3J1€KTPOMAarHUTHOTO I1OJISL.

JIBoiicTBEHHas IpUPOJA CBETa. 3aKOH OTPAXKEHHS U IPEIOMIICHHUS CBETA.

Wntepdepenius cBera 1 ycioBHue ee nposiBieHus. Meronsl Habmoaenus narepdepenun. Pacuer
KapTUHBI HHTEP(EPEHINH OT IByX HCTOYHHKOB CBETA.

Wutepdepeniius B TOHKHX TUIeHKaX. [1010CH paBHOTO HAKJIOHA U PAaBHOW IIUPUHEIL.

[puanun [oiirenca-Openens. udpakius ceeta. Meroxa 300 Openerns.

[IpsmonuHeliHOe pacrpocTpaneHue ceera. Judpakius Ha KPyriioM OTBEPCTHH U JTUCKE.

Judpaxnust GpayHrodepa Ha menu 1 JudpakoHHON peneTke.

[IpocTpancTBeHHas pemierka. Paccesnne ceeta. @opmyna Bynbda-bperros.

BostHOBBIE 1 KOPIYCKYJISIpHBIE CBOMCTBa cBeTa. JlaBneHue, ummyinsc, Macca (potoHa. CBsi3b 3HEPTHH U
MMITYJIbCa PENATUBHUCTCKON YaCTHIIBI.

I'unoresa [Inanka. U3nyuenne AUT. 3akon Credana-bonpumana. 3akon cmenenus Buna.
dortoadpdext. Buabl hporoaddekra u Teopus BHemHero Gpotordpdexra. PenstuBuctckuii hporoddhdexr.
Oddext Komnrona. TopMO3HOE PEHTTEHOBCKOE H3JTyUYCHHE.

Jimna Bonubl ebpoitns. [Ipunnun Heonpeaenennocreii [ 'eiizenbepra.

y-OyHKIIUA W ee cBoiicTBa. YpaBHenwe lllpemmnrepa (BpeMeHHOE W CTalpioHapHOE). J[BmkeHune
CBOOOHOM YacTHUIIBI.

YacTHua B NOTEeHIUAIBHOM siMe (0€CKOHEYHOH M KOHEUHOM).
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71. KBaHTOBBII TapMOHUYECKHUI OCHMILIATOP. TyHHETBHBIN 3D DEKT.
72. Mogens crpoenns aroma Tomcona. OnbiT Pesepdopaa. Monens aroma Pesepdopa u ee TpyaHOCTH.
73. Tlocrynatsl bopa. Paguycel 60poBckux opOuT 1 sHeprust aroma. Onbir @panka u ['epia.
74. Vznyuenune aroma Bogopomaa. ®opmyia baaemepa. CrieKTpaibHbIE CEPHUH.
75. CryIomHoM 1 XapaKTepUCTUUCCKUI PEHTITEHOBCKUE CIICKTPhL. 3aKoH Mo3H.
76. AtoMm BoIOpO/ia B KBaHTOBOM (pusrke. KBaHTOBBIE YKCIa.
77. OpburanbHBIi W COOCTBEHHBIH MOMEHTHI HMMITyJbCa DIEKTPOHA. [ MPOMarHUTHOE COOTHOIIECHHE.
Marueron bopa.
78. DieKTpOHHBIE CJIOM ¥ 000J0YKH. [IPHHIIKIIBI TOCTPOEHHUS IEPHOMIECKO Ta0 MBI MeHerneesa.
79. ®opMupoBaHKe SHEPreTUUCCKUX 30H B TBEpAOM Teine. CTpoeHre MPOBOAHUKOB, TOTYIIPOBOJAHUKOB U
JURIIEKTPUKOB C TOYKU 3pEHHUSI 30HHON TEOpHUU.
80. ITpoBOANMOCTH COOCTBEHHBIX M TIPUMECHBIX MOJIYIIPOBOIHUKOB.
81. Pacnpenenenns ®epmu-/upaka, boze-Diinmreiina, Makcsema-bonbimMana. JHeprus OepMu.
82. sIByenus Ha TpaHUIlE JBYX MOJYINPOBOJHUKOB Pa3HOTO THIIA TMPOBOAMMOCTH. [IpHHIMUI AEHCTBHS W
Ha3Ha4YeHHE ANOAA U TPUOJA.
83. CocTas u xapakTepuCTUKU ATOMHOTO sijipa. SIaepHblie cuiibl. Mojieu cTpoeH st AaTOMHBIX SIE.
84. DHeprus cBsi3u sizipa. Y penbHast SHeprust cBsi3u. JleexT Macchl.
85. EcrecTBeHHast M MCKYCCTBEHHAS PaJMOAKTUBHOCTH. XapaKTEPUCTUKA O-, (-, y-usnyuenuil. Ddpext
Méccbayapa.
86. Kiraccudukarms syepubix peakimii. CocraBHOe s11po. DdhekTrBHOE ceueHre. XapaKTepHOe sIepHOe
BpeMmsl.
87. Peakiuu nenenus siapa. Llenusie suepHble peakiuu. TepMosiIepHble peakiuu. SiepHble peakTophl.
88. Kiaccudukarms sremeHTapHbix yactuil. KocMudeckue jrydu.
YmeTs BBIIETISITH OCHOBHBIE (hH3H-

YecKHe SIBJICHWS TpU pac-
CMOTpeHHH  (pHU3HYecKHX
3aja4;

oOcyxaaTb crocoObl 3¢-
¢dexTuBHOTO pemeHus ¢u-
3UYECKHX 3a]a4

IIpumepHBbIe NpaKTHYECKHE 32JAHUA JJIS1 JK3aMEeHA:

1.

Touka nBuKETCSA B MIOCKOCTH XOY MO 3akoHY: X =-2t;y=4t{—t . Haiitu ypaBHeHue tpaekropuu
y = f(x) ¥ n300pasuTh ee rpaguyecKy; BEKTOp CKOpOoCTH V U ycKopeHus d B 3aBUCUMOCTHU OT Bpe-

MEHH; MOMEHT BPEMEHH 1o, B KOTOPBIi BEKTOP ycxoperust d cocraBisieT yroia /4 ¢ BEKTOPOM CKOPO-

ctuV .
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pacmo3HaBath  3PPEKTHUB-
Hoe perieHue oT Hedhdek-
TUBHOTO;

OOBSICHATD ¢buznueckue
SBJICHUS C TOYKH 3PCHUS
OCHOBHBIX 3aKOHOB (hH3H-
KH;
KOPPEKTHO BBIpaXaTb H
apryMEeHTHUPOBAaHHO 000c-
HOBBIBATHh IIOJIOKCHHUA OC-
HOBHBIX (DPU3UYECKUX TEO-
puit

10.

OmnpenenuTh HETOYHOCTD B OMPEICICHUN KOOPAMHATH AX 3JEKTPOHA, JABIIKYIIETOCS B aTOME BOJIO-
poJia co CKOPOCTBHIO — ecIli JionycKaeMasi HeTouHOoCTh  cocTaBisieT 10% ot e€ Benu-

YUHBI. YKa3aTb, NPHUMEHUMO JIM MOHATHE TPAEKTOpPUM B NaHHOM ciy4ae. [loctosnHas Ilnanka:
, , Macca JIeKTpOHa
Ha noBepxHOCTh MeTaJlIa agaeT MOHOXPOMATHUYECKUNA CBET C JJIMHON BOJIHBI . Kpac-
Has rpaHuna poroaddexra . HaiiTn 3HaveHune 3a7epKUBarOMIel pa3HOCTH OTEHITNAIOB
, KOTOPYIO HY>KHO IIPHUJIOKHUTE K ()OTO3IEMEHTY, YTOOBI pekpatuTh GpoToToK. [locTossnHas [Inanka
, CKOpOCTb CBE€Ta B BaKyyMe —, MOAYJb 3apsAa 3JIEKTPOHA

Marematuyeckuii MasTHUK JUIHHONW 0,9 M OTKJIOHWIM HAa 5 CM M OTITyCTHJIM, IOCJI€ Ye€r0 OH Haydal
COBepIIaTh 3aTyxaromire konedanus. Uepes 5 mMoMHBIX KoJIeOaHNH aMILTUTYAa YMEHBIINIACH B 2 pa3a.
Hanucats ypaBHEeHHE IBHKEHHSI 3TOTO MasTHUKA, €CJIM OHU COBEPIIAIOTCS 110 3aKOHY CHHYCA.

Ha Baronetky maccoit 800 Kr, KaTsIyrocsi 0 TOPU30HTATIBLHOMY ITyTH cO cKopocThio 0,2 M/c, HachI-
nanu cBepxy 200 kxr mebHs. Ha CKONbKO MpH 3TOM YMEHBIIIIACh CKOPOCTh BAarOHETKH?

Wmmysibe p pensiTHBUCTCKOM YacTHUIIBI paBeH MoC (Mp-Macca mokost). Onpenennre CKOpOCTh YaCTHIIbI
V B JIOJISIX CKOPOCTH CBETa M OTHOIICHUE MACChl IBUKYIICHCS YaCTUIIBI K €e Macce MoKosi m/my.

[To mpoBonoYHON paMke MMerIIel (GopMy MPABUIIEHOTO IMIECTUYTOIbHHUKA, UIET TOK CHIION =2 A.
[Ipu 3TOM B 1IEeHTpe paMKH 00pa3yeTcss MarHUTHOE TI0JIe C HamlpsbKeHHOCThIo 33 A/M. Halitu anmuny
IIPOBOJIOKH, U3 KOTOPOH! cliesiaHa paMKa.

B marnutHOe mosne, unaykuus koroporo B = 0,05 Tn, nomeniena 3aMKHyTass HAKOPOTKO KaTylIKa,
cocrosimas u3 N = 200 ButkoB npoBosoku. ComnpoTtusienue katymku R = 40 Ow, rutomans norme-
peunoro ceuenus S=12cm’. KaTymka moMeInena Tak, 9to ee och coctapiser yron o = 60° ¢ Hanpas-
JIEHMEM MarHuTHoro nojs. Omnpenenurte 3apsjl, NPOUIEAUINM MO KaTylIKe MpU MCYE3HOBEHHWU Mar-
HUTHOTO TIOJISI.

DNEeKTPOH, YCKOPEHHBIN Pa3HOCTHIO MOTEHIHATIOB MOMaAaeT B OJHOPOJHOE MAarHWTHOE TOJIe C WH-
nyknuend 9 mTi u aBmkeTcs o BUHTOBOM JuHMHU ¢ paanycoM 0,9 cm u marom 7,8 cM. Onpenenntsb
YCKOPSIOUIYIO0 Pa3HOCTh MOTEHIMAJIOB AIEKTPUIECKOTO TOJI.

B pesynpraTe HarpeBaHUs YEpHOTO TeNa JUIMHA BOJHBI, COOTBET CTBYIONIAs MAaKCUMyMy OSHEPTHUHU
TEIUIOBOTO M3JIy4eHHUs, yMeHplwiack oT 2,7MkM a0 0,9 MxMm. Ompenenure, BO CKOJBKO pPa3
YBEJIMYIIIACh DHEPreTudeckas CBeTUMOCTh Tena. Kakoi Obuta M Kako# cTajia MOUTHOCTh M3Iy4eHHs,
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Komneme HOU

HYyuu npOSPAMMbL
eCITH M3ITydarolas IOBEPXHOCTh Tela paBHa 20cM>?
Bnagers | cmocobamu nemoHcTpaumnu | Bradenue HABLIKAMU 8bINOIHEHUs. 1AOOPAMOPHBIX pabom

YMCHUA AHAJIU3UPOBATDH
¢u3nyeckue SBJICHUSA U
3aKOHOMEPHOCTH;
HaBbIKaMH MW MCTOJUKaMH
0000IIeHNsT  pe3ybTaToB
BEITIOJTHEHHUS ~ J1abopaTop-
HBIX paboT;

cnoco0aMy  OLCHHBaHUS

3HAYUMOCTH M MpaKTU4e-
CKOM MPUTOJHOCTH IOJIY-
YEHHBIX PE3yIbTaTOB

3adanun K nabopamoprvim pabomam:
Jlabopamopnas paboma Nel

1 3aMKHYThIe cucTeMbl. KOHCEepBaTHBHBIC M IUCCUIIATUBHBIC CHUJIBI (ONpenencHue u npumepsl). Co-
OTBETCTBHE 3aKOHOB COXPAHEHUI U CUMMETPHUU MPOCTPAHCTBA U BPEMEHHU.

2 Kunernueckas sHeprus. IloTeHimanbHas 3HEprusi pa3ivuHBIX CUCTEM. 3HAK MOTEHIMATbHOU
sHepruu. [lonHas MexaHu4decKas SHEPTUsl CUCTEMBI.

3 3aKOH COXpaHEeHUs OJHON MEXaHUYECKOH S3HEPIUU CUCTEMBI. | paHUIbI IPUMEHUMOCTH 3aKOHA U
MPUMEPBI.

4 3aKOH COXpaHEHHsI UMITYJIbCA CUCTEMBI. |"paHuUIIbI IPUMEHUMOCTH 3aKOHA U IPUMEPBHI.

5 3aKOH COXpaHEHHsI MOMEHTA UMITYJIbCa CUCTEMBI. | paHHIIBI IPUMEHUMOCTH U IPUMEPBHI.

6 3aKOHBI COXpaHEHHUs TpH aOCONIOTHO YNPYroM M Heynpyrom yaapax. LleHTpanabHBIH U He-
LEHTPAJIbHBIN yJIapBbl.

7 Pabora (momoxurenbHas, orpunarenbHas, HyneBas). MomHocts. KIIJI. Breraucnenne paGoTh

Ppa3INYHbIX CHJL.

JlaGoparophast pabota Ned

1 OCHOBHBIC TIOHATHS NWHAMHUKHU TTOCTYNATEIHHOTO JIBIDKCHHS (Macca, cuja, UMIYJhC). YeTwipe
OCHOBHBIX BU/Ia B3auMoiecTBUI. CriennaibHbIe BUABI CHJL.

2 3akoH cnoxenus ckopoctel. Ilepseorit 3akon Herorona. ITpumepst UCO nu HUCO.

3 Bropoii 3akon Hetotona. UmmynbscHas ¢popma 3anucu 3akoHa. [IpuHIun cyneprno3uuny.

4 Tpetwmii 3akon Herorona. LlenTp macc cuctembr. CKOPOCTh IIEHTPa MacC CUCTEMBI. VIMITyiIbC crc-
TEMBI.

5 MoMeHT MHEpIMH CHUCTEMBI M.T. U TBEPAOI0O TeNa. BrluricieHne MOMEHTa HHEPIUHU MTPOCTBIX TeEI
(xoubI10, AUCK, HMMHAP. Ha BEIOOD)

6 MOMEHT CHITbI, MOMEHT UMITYJIbCA T€JIa OTHOCUTEIHHO TOUKH.

7 OCHOBHOM 3aKOH JUHAMUKH BpaIaTEIbHOTO IBHKEHMUSL.

8 Teopema lllTeitHepa u ee nprMeHEHHE.
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JlaGopaTtopnas pabota Ne5, No7

1 Konebarensnoe nemxkenue. ['apmoHnueckie u anrapMoHnueckue koiaedanus. OCHOBHBIC Xapak-
TEePUCTUKH (aMILTUTY/a, IEPUOJ, YacToTa, ¢a3a). BHasr MasTHHKOB.

2 CBobOoansie HezaTyxaromue koiebanus. JnuddepennuansHoe ypaBHEHHE U €TO pellieHne I Ma-
TEMaTU4eCKOro, (PU3NUECKOTO U MPYKUHHOTO MasTHUKOB.

3 3aryxamomye KoieOaHus, UX YpaBHCHHE M XapaKTEPUCTHKH (KOX(POUIMEHT 3aTyXxaHus, JO-
rapu(MUYIECKUI JEKPEMEHT, BpEeMs peJaKcalliy, YacToTa, JOOPOTHOCTE).

4 Brinyxennsie koneOanus. AMIUIMTYAa U (a3a BEIHYXICHHBIX KoneOaHuid. PezaHaHc, ycnoBue
€ro BOZHUKHOBEHUSI U XapaKTepuCcTUKU. [IpuMeHenue.

5 CKkopocTh, YCKOpEHHe, JHeprusi KoyedarenbHOW cucteMbl. l[IpeBpaieHwe SHepruu Mmpu KO-
ne0aTeIbHOM IBHXKECHHH.

6 CroxeHue B3auMHO-TIEPIICHINKYISIPHBIX Konebanuit. durypsl Jluccaxy. CroxxeHune Koie-0aHuit
OJHOTO HallpaBlieHUs. buenus.

7 VYnpyrue BoiHbL. YpaBHeHHE Oeryiiel 1 cTtosuell BoiH. OCHOBHbIE TapaMETPhI BOJIHBL.

JlaGoparophas padora Nell

1 Mukpo- 1 MakKpOCHCTEMBI U MX TTapaMeTPBI.

2 Oyukius pacnpenencHus Makcseiuia. Haubonee BeposiTHas, cpeHsisi KBajpaTHieckas, CpeIHsIst
apudMeTHYeCKass CKOPOCTH U UX BBEIYUCIICHHE.

3 Oynkuus pacnpenenenus I'aycca. bapomerpuyeckas dpopmyna.

4 Ocnosuele nonoxenns MKT. BeiBox ocHoBHOro ypaBHeHust MKT.

5 VYpaBuenune Menzeneepa-Kianeiipona. M3zonporiecchl B ra3ax, uX ypaBHEHUS U TpaduKH.

6 Crenenu cBoO0BL. 3aKOH paclpeAesICHUs SHEPTHU IO CTEIICHSAM CBOOO/BI.

Jlaboparophas padota Nel2, Ne14, Nel5

1 [lepBoe Havaa0 TEPMOJAMHAMUKH U €r0 IPUMEHEHHE K N30IPOIIECCAM.
2 PaGota B TepmoimHamuike. Berarcnenue paboThl pu pa3IMdHbIX U3omponeccax. LIuKib!.
3 Temmoemkocts BemiectBa. [lomuTpomubiii mponecc. CBs3p HMOTUTPOIHOTO TIpoIlecca C H30-

TCPMUUCCKUM, U30XOPHBIM, I/I306apHLIM n aI[I/Ia6aTHLIM npoueccaMu.
4 3HTp0HI/I$I, €€ CTAaTHCTHYCCKUU M TepMO,I[I/IHaMI/ILIGCKI/Iﬁ CMBICJIBI. BTOpOC Ha4aJIO TEpMOaU-
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HaMHKH.
5 Peanbuble ra3el. M30TepMbl peanbHbIX razos. Kpurnueckue napamerpsl. TpoiiHas Touka. BHyT-
PEHHsIs HEpTHs peanbHoro raza. dddext Ixoyna-Tomcona.

6 [ToBepxHocTHOE HaTspKeHue. CmauuBanue. Kanumspasle sBnenus. Jasnenue Jlamnaca.

7 SAnenuns nepenoca. Koaummentsr quddysun, BI3KOCTH, TEIUIONPOBOTHOCTH U HX CBS3b.

Jlaboparophas padota N2 1

1 DJIIEKTPOCTATHYECKOE NOJIE. DIEKTpUUecKuil 3apsa. 3akod Kymona.
2 HanpsixkeHHOCTB AnekTpocTaTuyeckoro noid. [[puHiun cynepno3uuuu.
3 ITorok Bektopa . Teopema I'aycca.

4 [ToTeHManbHOCTH 3IEKTPOCTATHIECKOT0 MO Teopema 0 HUPKYIIALUH.
5 CBsi3p MKy HANPSYKEHHOCTHIO M MOTEHIIMAIOM.
6 I'eomeTrprueckoe onncanue moiys. CUIOBbIE TMHUHA. DKBHIIOTECHIUAIBHBIE IOBEPXHOCTH.

JlaGoparophast pabota Ne24

1 Onektpuyeckuil ToK. IITOTHOCTH TOKa. Y paBHEHNE HENIPEPBIBHOCTH.

2 3akon Oma s OMHOPOIHOTO yuacTKa menu. ConpoTuieHne npoBoaHuka. CoequHEeHNE COMpo-
TUBJICHUH.

3 3akoH OMa a1 HeomHOpoaHOro yyacTtka uenu. Ctoponnue cuibl. DJ(C.

4 [Ipasuna Kupxroda.

5 OnextpoemMkocTb. KoH/IeHCaTOph! (BUBI, YCTPOHCTBO, COEAMHEHNE)

Jlaboparophas padota Ne27, 28

1 HcTOYHUKH MarHUTHOTO TIOJISl. MarHWTHOE TOJI€ JBMXKYIIETOCs 3aps/ia ¥ MPOBOJHUKA C TO-KOM.
3akoH buo-Casapa.

2 [ToTox 1 HMpPKyISALMS BEKTOpa MHAYKIMK MarHuTHoro nois. Teopema ['aycca u Teopema o nup-
KYJISITUH.

3 Cuna Jlopenna. [IBukeHue 3apsKeHHOM YaCTUIIBI B MArHUTHOM IIOJIE.

4 [IpoBonHUKM C TOKOM B MarHuTHOM mosie. Cuna Amnepa.

5 3akoH tekTpoMarauTHON nHAyKu Dapazes. [Ipasuio Jlenma.
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6 SBnenue camonHaykuuu. MHAyKTUBHOCTH. CONEHOU.

7 DHeprus KOHTypa C TOKOM U MarHUTHOTO TOJIS.

8 BoznukHOBeHME dneKTpuieckux Konedbanuii. KonebaTenbHbI KOHTYD.

9 [lepemennsiif anexTpudeckuii Tok. KonmeHcaTop, KaTyIka WHAYKTUBHOCTH, PE3UCTOpP B ILIEMH
NEPEMEHHOTO TOKA. AKTUBHOE, PEAKTUBHOE H ITOJHOE COMPOTUBIICHUS LETIH.

10 Pe3oHaHC TOKOB 1 HANIPSKEHMIA.
11 [Ipuntune! paguonepeaayn.
12 OnexTpomarauTHoe none. CucremMa ypaBHeHHH MakcBelnia.

Jlaboparophas padota Ne32

DJIeKTpOMAarHUTHBIC BOJHBI H UX TapaMeTpbl. [1Ikana 3eKTpOMAarHUTHBIX BOJTH.
KorepeHTHOCTh ¥ MOHOXPOMATHYHOCTH CBETOBBIX BOJIH.

Wntepdepenius ceera OT ABYX TOYSUHBIX UCTOUHUKOB.

Wurepdepenius cBeTa OT I0CKONapalIeIbHON MTACTUHKH.

Wurepdepeniust cBeTa OT INIACTHHKH TIepeMeHHo# Tosmiabl. Kobiia HeroToHa.
ITpumenenne naTEpPEPEHIINN CBETA.

OO WN PR

JlaGoparophast pabota Ne34

1 Ssnenvie qudpaknun. OcobeHHOCTh Tudpakiuu cBeToBbIX BoiH. Judpaxus Openens u dpa-
yHrodepa.

2 [Ipuanun I'olireHca-@penens. YIpoIleHue BHIYUCIEHUH ¢ TOMOIIBI0 BEKTOPHON JUarpaM-Mal.

3 Hudpaxnus Openens Ha KpyriioM oTBepcTUH. 30HbI DpeHerts.

4 Hudpaxnus OpayHrodepa Ha y3KOH NPSAMOIHHEHHON menn. Y CIOBHSI MaKCHMyMa U MUHU-MYyMa.
3aBHCUMOCTHh HHTEHCHUBHOCTHU CBETA OT yrila AU(paKiuu.

5 Hudpaxnuonnas pemerka. OCHOBHBIE XapaKTEPUCTUKU IU(PPAKIMOHHOM pEIIEeTKU. Y CIOBUS
TJIaBHBIX MAKCUMYMOB M MUHIMYMOB H JJ00aBOYHBIX MUHUMYMOB.

6 Hudpaxnus Ha TpexMepHOil peweTku. Y pasHenue Bynwsga-bperros.

Jlaboparophas padora Ne35
1 [Tonsipuzanus ceera. EcTrecTBeHHBIN U NOISPU30BAHHBIN CBET.
2 [Tonsipusanus cBeTa npu OTPaXKEHUU U IpeJoMIIeHUuU. 3akoH bprocTepa.




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

JBoiiHoe myuenpenomienne. CBOMCTBa 0OBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JTY4CH .
[MomspuzaTops! (BUABI, yCTPOKWCTBO, HA3HAYCHHE).

3akoH Mamtoca. AHaIIM3 TONSAPU30BAHHOTO CBETA.

OnTHYECKY aKTUBHBIC BEIIECTBA. BpallieHre MI0CKOCTH MOJSPU3AIUY CBETA.

o Ol hWw

Jlaboparophas padota Ne36, Ne41, Ne42

1 BonHOBBIE U KOPIYCKYJISIpHBIE CBOMCTBA CBETA.

2 Hasnenue, ummysbc, Macca GhoToHa. CBA3b S3HEPTUH U UMITYJIbCA PEIATUBUCTCKON YaCTH-1IBI.

3 l'unoresa [nanka. M3nyuenne AUT.

4 dotoaddexr. Bunmsl potoraddexra u Teopus BHemHero Gotordpdexra. PensruBucrckuit dhoro-
s dexr.

5 O¢ddexr Komrrona. TopmMozHOE peHTTEHOBCKOE H3ITyICHHUE.

6 Hmuna Bonabl Jebpoitns. [Tpunnun Heonpenenennocrei [eiizenbepra.

7 y-QYHKIHS U ee CBOHCTBA.

8 VYpaBuenue lpeannrepa (BpeMEeHHOE U cTalMOHAPHOE). [IBIKeHHE CBOOOAHOM YaCTHIIBI.

9 Yactuna B HOTEHIMAIBHON siMe (OECKOHEYHOH M KOHEUHOM).

10 KBaHTOBBII TapMOHMYECKHN OCIIHILIATOP. TYHHENBHBIH P PEKT.

JIabopaTopHas pabota Ne44

1 Kak mpoucxoaut ¢popMupoBaHHE YJHEPTETHYESCKHUX 30H B TBEPJIOM Tejie? XapaKTeprCTUKa KaKI0H
30HBI.

2 Crtpoenue NpoBOJHUKOB, TIOTYITPOBOJAHUKOB U IUAIEKTPUKOB C TOUKH 3PEHHS 30HHOM TEO-PUH.

3 [IpoBoaMMOCTE COOCTBEHHBIX M MPHUMECHBIX TIOIYIPOBOIHUKOB.

4 Pacnipenenenns ®epmu-/upaka, boze-OitHiureitna, Makcsemta-bonsimana. Oueprus dep-mu.

5 BrIpaskeHne 3aBHCHMOCTH COINpPOTUBIEHHS OT TEMIIEpaTypbl JUIsl MPOBOAHHUKOB M IOJYNpPO-
BOJ/IHUKOB.

6 SIBneHus Ha rpaHMIE pas3zena ABYX IMOJYNPOBOJHUKOB Pa3HOTO THIAa MpoBOAMMOCTH. IlpuHiun

ﬂeﬁCTBHH 1 Ha3HA4YCHUC JUOJa U TpUoaa.

JlaGoparopnast padora Ne51, Ne53
1 CocTaB 1 XapakTePUCTUKU aTOMHOTO si/ipa. SlaepHble CHIIBL.




Cmpyxm CmpyxkmypHuviti
VDHbI Manupyenvie 91eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
comneme | PE3yromanmal 00yueHus ol
HYyuu npocpammol
2 Monenu cTpoeHHs aTOMHBIX S7Ep.
3 OHeprus cBs3M supa. Y aenbHas 3Heprus cBsa3u. Jlegext macchl.
4 EctecTBeHHAas M MCKYCCTBEHHAs! PaJlMOAKTUBHOCTH. XapaKTEPUCTHKA -, -, y-M3IydyeHud. D-
dext Méccbayapa.
5 Knaccudukamus spepubix peaknuil. CoctaBHOE sapo. DPPEeKTUBHOE ceueHHme. XapaKTepHOe
AJIEpHOE BPEMsL.
6 Peakuuu nenenus snpa. LlenHble saepHble peakiuu. TepMmosaepHsle peakuuu. nepHele peakTo-
938
7 Knaccudukanus snementapHsix gactun. KocMuueckue gydu.
3HaThb OCHOBHBIE OIIPENEIICHUS U BOITPOCHI JIA ITIOATOTOBKU K 3AUETY
HNOHATHSA HWHXE- HEPHOM 1. PessOoBbie  coemuHEHMsA.  DjeMeHTH  pe3bObl.  Tumbl  pe3sb.  M3oOpaxkenwe
rpadukwy; 00o3HaUYeHNE Pe3bOBI.
OCHOBHBIC IIpaBUJIa BBINIOJI- 2. Caapusle coequHeHust. TUIIbI CBAPHBIX COEAMHEHHI. M300paxkeHne 1 0003HaYECHUE UX HA Yep-
HCHUA YCPTCIKCHU, TEXKE.
OCHOBHBIC TOJIOKCHUA 3. COopouHbBIi  dYepTek, Yepresk OOero BHAd. YCIOBHOCTH W YHPOIIEHHS  TIPH
ECK/I; BeIinmonHenun CY.
HOPMAaTHUBHBIC W PYKOBO- 4. OcobeHHOCTH H300paKeHHUsI Ha COOPOYHOM YEPTEkKE COSMHEHHMI CTAHIAPTHBIMU M3~ ICITHSIMH.
AAMKUe  MaTrepualibl,  Ka- 5. Crangaprubie uzaenus. CoelMHEHNs GOJITOBOE, BUHTOBOE, IIITUIEYHOE. Haueprarens-
Catolmecs  BBIHOTHACMBIX 6. TOCT 2.401-68. Crieundukanus. Paznenst crienndukanuu. [Iopsaok cocTaBiIeHus. Hasi TEOMETPUS
THIIOB HCPTEHEH 7. DCKM3MPOBAaHME MALIMHOCTPOMTENBHBIX JeTaleii. BHIOOp KOJIMYECTBA M300PaKEHHUIA. U HH)KEHEepHast
OcobeHHOCTH N300pa’keHNs OTJETIbHBIX JeTalleH. rpaduxa
8. KommbrorepHas rpaduka. BeinonHeHne deprexeil cpeactBamu KomibioTepHoi rpadu- xu u |51.B.03
CAIIP.
9. KommbrorepHas rpaduka. BbIONHEHHE YepTEKEH CPEACTBAMH KOMITBIOTEPHOU Tpadu- Ku u
CAIIP. OcHOBHBIC METOIBI M KOMaHIBI CO3IaHIS TPEXMEPHON MOJICTH | MOJIy4e- HAE YepTekKa.
10. KommbrorepHast rpaduka. BbimonHeHre ueprexeil cpelcTBaAMH KOMIIBIOTEPHOM rpadu- KU U
CAIIP. OcHOBHBIE METO/IbI ¥ KOMaH/Ibl pelaKTHPOBaHus yepTexked u 3D Mozeneil.
YmeTh o0Cy)K1aTh CrocoObl 3¢- IIpumepHbIe MpaKTUYECKUE 3a/IaHUS:
(heKTUBHOTO pelre- HU 1. Tlo unauBuayansHBeIM BapuanTaM co3aath 3D Mozenu neranei snesaropa, cosnarts 3D cO0pKy

3amad (2D wm 3D mo-

3JICBATOpPA.
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CTpOCHHUS);

OOBACHATh (BBIABIATH U
CTPOUTH) TUIUYHBIE MOJIE-
nu 3anad, yeprexeit u 3D
MOJEIIEH;

MIPUMEHATH 3HAHHUSA YTCHUS
U TIOCTPOCHUS YepTexKeil B
mpoecCHOHaNbHON  Jiesi-
TEIHHOCTH;

WCTIONB30BaTh 3HAHUS YTe-
HUSL U TIOCTPOCHHS 4epTe-
xeit m 3D wmopenmedt Ha
MEXTHCITUTLIH- HapHOM
ypoBHE

Bnangets

MPAKTUYECKUMU  HaBBI-
KaMH HCIOJIb30BaHUs dJie-
MEHTOB JAMCLHUIUIMHBI IS
pelIeHrs 3aaa4 Ha JAPYyTux
JUCLMITIINHAX, HA 3aHATH-
SIX B ayAUTOPUU M Ha TPO-
W3BOJICTBEHHOM IPAKTHKE;

METOJIaMHU HCIIOJIb30BaHUS
MIPOrPaMMHBIX CPEICTB
Ul PEIIEHUs] IpaKTH4de-
CKHX 33]1a4;

OCHOBHBIMH METOJaMHU HC-
ClleZIoOBaHUs B 00- J1acTH
WHXXEHEPHOM U KOMIIbIO-
TepHOi rpadu-

KM, IPaKTHYECKUMH yMe-
HUSIMU ¥ HABBIKAMH HX HC-

ITpuMepHBIe TPAKTHYECKHE 3aTaHUS:
ITo acku3am netaneii coopounoro y3na co3aark 3D monenu, 3D coopky mo Bapuantam. Co3aathk acco-
[UATHBHBINA COOPOYHBIN YepTex U crierudukanuo. OhopMUTE COOPOUYHBII Yep- TEX B COOTBETCTBUH C
tpedoBanusimMu ECK/I.




BOACTBA. I/IHHOBaHHOHHBIG

. Pa3HOBI/I}1HOCTI/I nmpounecca nmpoKaTKu.

Cmpyxm CmpyxkmypHuviti
VDHbI Manupyenvie 91eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme Holl
HYyuu npocpammol
I0JIb30BaHUsA
3HaTh [lonsTust aHanu3a u cunre- | Teopemuueckue ONPocyl.
32 MpUMEHHTENbHO K Me- | 1. CTpyKTypa MeTaulyprudecKux NpeaupusITHH.
TaJUIypruueckoMy Harpas- | 2. [Ipoliecc BBIIIIABKY YyTyHA B JOMEHHOM MEYH.
nernto. OcHOBHI MPou3BO- | 3. [Ipon3BOACTBO CTaK B KUCIOPOJAHOM KOHBEPTEPE.
cTBa 4yryHa u ctanu. Oco- | 4. [Ipou3BoACTBO CTaIM B ANEKTPOCTAIEIIIaBUIBHOM MTEUH.
OCHHOCTH  COBpPEMEHHBIX | 5. Bujipl craell mo Ha3HAYEHHUIO U XUMHUYECKOMY COCTaBY. Beenenue B
arperatoB ® TexHoyorui | 6. PaznoBuaHOCTH miporieccoB OM/] 1 copTaMeHT MoTydaeMbIX U3AETHil. HarpasJICHUE
CTaJICIIABUIIBHOTO MPOM3- | 7. OCOOEHHOCTH yNPYroil U MIacTUYecKOi 1 nedopMalu MeTasia. b1.B./IB.01.01
8
9

TCXHOJIOTHMHM B CTaJICIlIa-
BUJIBHOM MMpOU3BOJCTBC.
OcCHOBEI IMPOKATHOI'O U MC-
THU3HOT'O ITPOU3BOJICTBA.

. TexHomornyeckre CXeMbl IIPOU3BOJICTBA MPOKATA.

10. COCTaB, KOMITIOHOBKA 1 OCHOBHBIC XaPAKTCPUCTUKH COBPECMCHHBIX IIPOKATHBIX CTAHOB.

11. lHHOBanMM B IPOKaTHOM NPOU3BOJICTBE.
12. JIuTeiiHO-IPOKATHBIE arperaTkl.




Cmpyxm CmpyxkmypHuviti
VDHbI Manupyenvie 91eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
OcobenHocti  coBpeMeH- | 13. BonounnbpHOE TPOU3BOACTBO U OCHOBHBIE BHIBI METHU30B.
HBIX arperaTtoB U TexHoJO- | 14. TexHomornueckue cxeMbl METU3HOTO IPOU3BOACTBA.
Uil mpokatHoro M Metus- | 15. IlpeccoBaHne MeTaioB U OCHOBHBIE BU/IbI IPECCOBAHHBIX U3JENNH.
HOro npousBoacTBa. UHHO- | 16. TexHomOrHueckrne cxeMbl IPeccoBOro MPOMU3BOCTBA.
BallMOHHbIEe TexHoJoruu B | 17. KoBka, ITaMIOBKa M OCHOBHBIE BU/IbI KOBaHbIX (LITAMIOBAHHBIX) M3EINH.
NpoKaTHOM ©  MeTH3HOM | 18. TexHomornueckue cxeMbl Ky3HEYHO-IITAMIIOBOYHOTO IIPOU3BOACTBA.
MIPOM3BOJICTBAX. 19. IIpouzBoaCTBO TPYO Pa3IUIHOTO HA3HAYCHUSI.
20. IToHsiTHE O MOPOIIKOBOM METAJUTYPTUH K OCHOBHBIE BUBI U3AECTUN U3 METANINYECKUX TOPOIIKOB.
21. CrtocoObI 1 CXeMBI TIOTYYEHHUS IIBETHBIX METAJIOB.
YMetb HaBath  xapakTepucTuky | [Ipakmuueckue 3a0anus:
OCHOBHBIM MeTaJuTyprude- | J[aTh XapakTepUCTHKY MPOLECCY BHIIJIABKU YyI'yHa B TOMEHHOM MedH.
CKUM TmpoueccaM. Beine- | JlaTh XapakTepuUCTHKY MpOLECCY MPOU3BOICTBA CTATH B KUCIOPOIHOM KOHBEPTEpE.
JSTHh TJIaBHBIE M BTOpOCTe- | JlaTh XapakTepHCTUKY MPOLECCY MPOU3BOACTBA CTAIU B 3JIEKTPOCTAICIIABHIILHOM I1eUn.
MEHHBIE JJIEMEHTH MeTal- | JlaTh XapaKTepUCTUKY MPOLIECCY MPOKATKH.
JyprUYecKoro mnpoiiecca Ha | JlaTh XapaKTepHCTUKY JINTEHHO-TIPOKATHBIM arperaTam.
OCHOBE ux aHanm3a. | laTe XapakTepUCTUKY BOJIOYMIBHOMY IIPOU3BOJICTBY.
0O600mmate pasnuusele | J{aTh XapaKTEpUCTUKY MIPOLIECCY NPECCOBAHMS METAIIIOB.
CXEeMbl MeTaJUTyprudeckux | JlaTh XapakTeprUCTHKY MPOIECCOB KOBKH, IITAMITOBKH.
MPOLIECCOB HAa OCHOBE HX | JlaTh XapaKTepHCTHKY HPOLECCY MPOU3BOACTBA TPYO Pa3IMuHOIO Ha3HAYCHUSI.
CHHTE3A. JlaTb XapakTeprucTHKY MpoleccaM MOPOIIKOBON METaJUTypIrHu.
JaTp xapakTepHCTUKY TpolieccaM MOIY4YEeHHS [[BETHBIX METaJIOB.
[IpoBenenne aHanM3a METAJUTYPrUYE€CKOro Mpollecca C BBIACICHHEM IIaBHBIX M BTOPOCTETEHHBIX 3Jie-
MEHTOB.
IIpoBeaeHme cuHTE3a METATYPTHYECKUX MTPOIECCOB C 0000MIEHNEM UX PA3ITUIHBIX CXEM.
Bnagers | CrtocOOHOCTBIO COCTABISATH

o030pHBIE pedepaTsl 10
METaJULypruyecKoi Ha-
MpPaBJIEHHOCTH Ha OCHOBE
aHann3a U cuHTe3a. HaBwI-
KaM{d MOATOTOBKH 3CCE IIO
Hay4HO-TEXHUYECKOU TIpO-

CocraBienue 0030pHBIX JOKIAJ0B-TIPE3CHTAIMH 10 METAJUTYPrHYecKOi HallpaBJIeHHOCTH Ha OCHOBE aHa-
JM3a ¥ CUHTE3a.

[loxroroBka 3cce M0 HAYYHO-TEXHUUECKOW poOIeMaTrKe.

Hamnucanue pykonuceil HayuHbIX cTaTel 10 METAUTyprUUECKOM TeMaTHKeE.




Cmpyxm CmpyxkmypHuviti
VDHbI Manupyenvie 91eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
onemaruke. HaBbikamu Ha-
MHACaHUS PYKOIHUCEW Hayd-
HBIX CTaTeil Mo MeTayryp-
TUYECKOU TEMaTHKeE.
3Hath [lonsaTusa ananuza u cuHTte- | Teopemuyeckue 60npocwl.
3a mpuUMEHHTENbHO K Me- | 1. [loHATHs aHanu3a ¥ CHHTE3a MPUMEHUTEIBHO K METAJUTyPIHYECKOM CIIEIIMaNbHOCTH.
TaJulypruueckoil  cmenu- | 2. CTpyKTypa METalTypruyecKux MpeanpusaTuil.
anpHOCcTH. OCHOBBI Tpous- | 3. Ilporiecc BhIMIaBKK YyryHa B IOMEHHOI Me4H.
BOJACTBa 4yryHa u cTanu. | 4. [Ipou3BOJACTBO CTany B KUCIOPOAHOM KOHBEPTEPE.
OcoGenHoct  coBpeMeH- | 5. [Ipou3BOACTBO CTaIM B AIEKTPOCTAICTIABIIIBHOM ITeYH.
HBIX arperaToB M TeXHOJO- | 6. Buasl cTaneil o Ha3HaAUEHUIO U XUMHUYECKOMY COCTaBY.
rumt cTajermIaBwibHOTO | 7. PaznoBuaHocTy mpouieccoB OMJL 1 cCOPTaMEHT MOTyYaeMbIX H3ICIIHM.
mponsBozAcTBa. MHHOBamm- | 8. OCOOEHHOCTH YIPYTO# U IITACTHYECKOH U ieopMarid MeTalIa.
OHHBIE TEXHOJOTWH B cTa- | 9. Pa3HOBUAHOCTH MpoIiecca MPOKATKH.
JIETUTaBUIIBHOM  TTpou3BOJ- | 10. TexHomornueckue cxeMbl MPOU3BOJICTBA MTPOKATA.
crBe. OcHoBbl mpokaTHOro | 11. CoctaB, KOMIIOHOBKA M OCHOBHBIE XapPAKTEPUCTHKH COBPEMEHHBIX IPOKATHBIX CTAHOB. BBeenne B
W METH3HOTO NpPOM3BOACT- | 12. IHHOBaluM B MPOKaTHOM MPOHU3BOACTBE.
Ba. OcobeHHoctu coBpe- | 13. JIuTeiitHO-IpOKaTHBIC arperaThl. crelHaIe-
MEHHBIX arperatoB u Tex- | 14. BonouniabHOE MPOU3BOJACTBO U OCHOBHBIE BU/IBI METH30B. HOCTR
Hojorui  mpokatHoro M | 15. TexHonornueckue cxeMbl METU3HOTO POU3BOACTBA. b1.B.JIB.01.02
METH3HOTO TMpOou3BOACTBA. | 16. [IpeccoBanne MeTaIoB 1 OCHOBHBIE BU/IbI IPECCOBAHHBIX U3JENNH.
NnnoBanmonusie TexHoio- | 17. TexHomornueckrne cxeMsl IPeccoBOro MPOM3BOCTBA.
MM B IPOKaTHOM W MeTu3- | 18. KoBka, ITaMrnoBKa 1 OCHOBHBIE BU/IbI KOBaHbIX (IITAMIOBAHHBIX) M3JEJINH.
HOM TIPOU3BOJICTBAX. 19. TexHONMOrMYECKUE CXEMBI Ky3HEUHO-IIITAMIIOBOYHOTO ITPOM3BOCTBA.
20. IIpou3BoACTBO TPYO Pa3IMUHOrO HA3HAYCHHUS.
21. IloHsATHE O MOPOIIKOBOM METAJUTYPIHH U OCHOBHBIE BUABI U3ACIUI U3 METANINYECKUX TTOPOIIKOB.
22. CriocoObl U CXeMBbI MOJIyYESHHUS [IBETHBIX METAJLIOB.
YmeTs HaBatp  xapakTepuCTHKY | [[pakmuyecKkue 3a0aHus:

OCHOBHBIM MCTAJLTypruyde-
CKMM TIIpoLecccaM. BBI,I[C-
JIATh TJIAaBHBIC W BTOPOCTC-

JaTh XapaKTepUCTUKY MPOIIECCY BHIIUIABKU Yyr'yHa B JOMEHHOH MEYH.
JaTe xapakTepucTUKy IpOLECCy MPOU3BOACTBA CTAIM B KUCIOPOAHOM KOHBEPTEPE.
JaTh XxapakTepucTUKy IpoLeccy MPOU3BOACTBA CTANIM B ANEKTPOCTAICINIABUIILHOM MEUH.




Cmpyxm CmpyxkmypHuviti
VpHbILL [Thanupyemsie 91eMeHm
onemMeHm Oyenounvle cpedcmsa obpazosamerns
pe3ynvmamul 00y4eHus. 9
Komneme HOU
HYyuu npOSPAMMbL
MIEHHBIC 3JIEMEHTHI MeTal- | JlaTh XapaKTepUCTUKY MPOLECCY MPOKATKH.
JYpPrUYecKoro mporiecca Ha | JlaTh XapakTeprCTUKY JIUTSHHO-TTPOKATHBIM arperaram.
OCHOBE ux aHanmza. | [laTh XapaKTepUCTUKY BOJOYMIEHOMY TIPOU3BOJICTBY.
0060061aTh pasnuunbie | [laTh XapaKTEPUCTUKY MPOIIECCY MPECCOBAHUS METAILIOB.
CXEMBl METATyprudeckux | JlaTh XapakTEpPUCTHUKY MPOIECCOB KOBKH, IITAMITOBKH.
MPOIIECCOB HAa OCHOBE HX | JIaTh XapaKTepHCTHKY MPOIIECCY MPOU3BOJICTBA TPYO Pa3TUUHOIO HA3HAYCHUSI.
CUHTE3a. JlaTh XapaKTepUCTUKY TPOIIecCaM OPOIIKOBON META/UTyPrHH.
JlaTh XapaKTEepUCTHUKY MPOIECCcaM TOTyUSHHS [IBETHBIX METAILIOB.
[MpoBeneHre aHaIM3a METAILUTYPTUYECKOTO MPOIECCa C BBIICICHUEM TIABHBIX M BTOPOCTEMCHHBIX 3ie-
MEHTOB.
IIpoBeneHre CHHTE3a METALTYPTHYSCKUX MTPOIECCOB C 0000IIEHUEM HX PA3JIUYHBIX CXEM.
Bnagers | CoCOOHOCTBIO COCTABIIATh
o030opHBIE pedepaTsl 10
cnenuanbHOCTH «O06pabot-
Ka METAUIOB U CIUIaBOB
naBieHreM» Ha ocHoBe | CocTaBiieHHe 0030pHBIX JOKIAJAO0B-TIPE3CHTAINN M0 crenuansHocTH «O0paboTka METallioB U CILIaBOB
aHanM3a U cHHTe3a. HaBbl- | JaBlieHHEM» HA OCHOBE aHAIU3a M CHHTE3a.
KaMH TIOJATrOTOBKM 3cce 10 | [loaroTroBka scce 1o HayYHO-TEXHHUUECKOH mpoliieMaTuke.
HAYYHO-TEXHUYECKOW mpo- | Hamucanue pykonuceil HAyYHBIX CTATEH MO METAITYPrUUCCKOW TEMATHKE.
onemaruke. HaBpikamu Ha-
MACAaHUS PYKOIIUCEH Hayd-
HBIX CTaTed M0 MEeTaJulyp-
TMYECKON TEMaTHKe.
3Hath B3aMIMOCBSI3b MEXIY UCTO- | Ilepeuenv meopemuueckux 60npocos K 3auemy:

PHYECKUM 3TalioM W TpH-
MEHSeMbIMA  MaTepuaia-
MH; JOCTOMHCTBA U HEJOC-
TATKA METAJLTYPrHYECKUX
MPOIIECCOB Ha OTNpeJIeieH-
HBIX JTamnax pa3BUTHs ye-
JIOBEYECTBA;  NPHHLMUIIBI

1. Poub HAyKu ¥ TEXHUKHU B PA3BUTHH OOILECTBA.

2. TIpyHUMIIBI TIEPUOAM3AINK HAYKH U TEXHUKH. OCHOBHBIE TIPOTHBOPEYHUS M 3aKOHOMEPHOCTH B Pa3BH-
THUU HAYKU U TEXHUKHU.

Mexanuka . HetoToHa. 3akoH BceMHPHOTO TATOTEHUA. CYITHOCTh U UCTOPHUS OTKPBITHSL.
[Ipeanochuiku BOZHUKHOBEHUSI TEXHUYECKUX HAYK.

OO6mrast XxapaKTepUCTHKA MIPOMBIIIIEHHOTO M TeXHU4YecKoro nepeBopora konma XVIII — xmagama X1X

FOs~®

Hcropus me-
TaJTypruu
b1.B./1B.02.01




Cmpyxm CmpyxkmypHuviti
Hbll anemMenm
P Inanupyemvie
onemMeHm Oyenounvle cpedcmsa obpazosamerns
pe3yabmamol 00yYeHUs <
Komneme HOll
HYuu npocpammol
BHIOOpPAa  KOHCTPYKIMOH- | 6. IlepCHeKTHBBI Pa3BUTHS METALTYPIHUYECKON OTPaCII»
HBIX MaTepuajoB B 3aBH- | Bs3amMmocBs3p Haykum W TeXHHKH. [IpeBpamieHne HayKd B MPOW3BOAMTENbHYIO cuiy. OCHOBHBIE
CHMOCTH OT 0COOEHHOCTEH | HanpaBJIEHUs HAYYHO-TEXHUYECKOTO IPorpecca
OTIPEICTICHHOT'0 UCTOpUYE-
CKOTO MepHroja
YMeThb aHAJIM3HPOBATH XOA HUCTO- | Ilepeuens mem 013 npezenmauuu:
pUYECKOr0 pasBuThsi 00- | — Benukue yueHsle aHTUYHOCTH: ApucToTeinb, Apxumen, Esxkiaua, [ltonemei.
mMCCTBa ¥ IPUMCHEHMA ME- (__ Bakneiimue oTkpbiths CpeJHEBEKOBbS B 00JaCTH HAYKH U TEXHUKH. AJIXUMHS.
TaJUTyprUYECKAX TEXHOIIO-
. — Onoxa Bo3poxaeHus, 001as XxapakKTepUCTHKa H €CTECTBEHHO-HAYYHBIC JOCTHXKCHUS.
TUH; Ha OCHOBE aHaIM3a . N
N — Hcropudeckas 1eHHOCTh Ul U JOCTH)KEHUH YUEHBIX CPEIHEBEKOBBS M JMOXH Bo3pokaeHus B
Hay4YHOW JHUTEpaTyphl ca-
00JIaCTH €CTECTBCHHBIX HayK.
MOCTOSITENIbHO OTIPEICIISTh
TexHnka Bo BpeMeHa aHTHIHOCTH. OOIIas XapaKTeprucTUKa
YPOBEHBb Pa3BUTHUSI METal-
JIyprUUecKOl OTpaciu Ha
aTamnax HUCTOPUUYECKOTO
pa3BUTHUS;  apTYMEHTHPO-
BaHO JIOKa3bIBaTh JOCTO-
WHCTBA M HEJOCTATKH Me-
TaJJIOB W CIUTABOB Ha JTa-
Max HCTOPUYECKOTO pas-
BHUTHS YCJIOBEUECTBA
Brnagers | mpakTHuecKMMHU HaBbIKa- | Ilepeuens 3a0anuii Kk cemunapam:
MH CaMOCTOATENbHON pa3-| [louemy MarHuToropck Ha3eIBarOT «cTaimbHOE cepie PoauHbn?
pabotku u ucnons3zoBanusi | Jokaxkure MI'TY — Ky3HHIIa METAJUTYPrHYECKHUX KaJIpOB
Hay9HO-TeXHUYeCKOH JH-| Jlokaxkwute: He Bce BemecTBa MOTYT CITYy)KHTh MaTepHUAIOM IS YEIOBEKa IS TOMyUeHHS HEOOXOIu-
Teparypbl B 00JacTH Me- | MbIX €My BEIICH.
TaJUTyprUn Knaccudukanus MeTaurypruaecKkux mMpearpusiThi.
MucTtuyeckoe uucio 7
3Hath B3aUMOCBSI3b MEXKIYy pas- Ilepeuenv meopemuueckux 60npocoe 011 HOO2OMOGKU K 3aueny:

BUTHEM OOIIECTBA U YPOB-
HEM pa3BUTHA TEXHUKH;

1. TIpuHIHUITB! IEPUOU3AIINN HAYKH U TEXHUKH.
2. OcHOBHBIC IPOTUBOPEYHSI M 3aKOHOMEPHOCTH B Pa3BUTUH HAYKH M TEXHUKH.

Hcropus Tex-
HUKU




Cmpyxm CmpyxkmypHuviti
VDHbI Manupyenvie 91eMeHm
aeMeHm Oyenounvie cpeocmea obpasosameins
comneme | PE3yromanmal 00yueHus or
HYyuu npocpammol
HAMpaBJCHUs  Pa3BUTHS 3. Texuuka Bo BpeMeHa aHTUYHOCTH. OOIIast XapaKTepUCTHKA. b1.B./1B.02.02
TEXHUKU M TEXHOJOTH Ha 4, ®unocodckue u HATYPHHIOCOPCKHE HIEH CPETHEBEKOBbS.
COBPEMCHHOM JTaIle 5. Baxneiimue oTkpbITHst CpeTHEBEKOBbS B 00JIACTH HAYKH U TCXHUKH.
6. Hcropuyeckas LEHHOCTb HEH M JOCTHKEHUM YUEHBIX CPEIHEBEKOBbS U DIIOXHM BO3poXkaeHus B
00J1aCTH €CTECTBCHHBIX HAYK.
7. . CBsi3b PEBOIIONNH CONMATBLHON M PEBONIOIMHN Hay4dHOU (Ha mpumepe passutus Gpusuku B XVI
—XVII BB.).
8. . OcHosHble 4epThl, Xxapakrepusyronme Hayky XVI—XVII Bs.
9. TIpennochuIKy BO3HUKHOBEHHS TEXHUYECKHUX HAYK.
10. O6ast xapakTepruCTHKa MPOMBIIIIEHHOTO U TeXHHYecKoro mnepesopora konmna XVIII — navana
XIX B.
11. BzaumocBs3bp Hayku W TeXHHKH. [IpeBpalleHre HayKH B MPOU3BOMUTEIbHYIO cHiy. OCHOBHBIC
HanpasJICHHsI HAYYHO-TEXHHMUYECKOI0 IIporpecca.
YmeTs aHaJM3UPOBATh  YPOBEHb Ilepeuens mem ona npesenmavuu
pasBUTHA TCXHUKH Ha pas- — Horann Kennep: Ouorpadust 1 ocHOBHBIE Hay4yHble JOCTHXeHHs. Ponb 3akonoB Keruepa B 3kc-
JINYHBIX STallaX NCTOpUYC- MEPUMEHTAIIBLHOM MOATBEP:KIeHNH Teopuu KonepHuka.
CKOTO PasBUTHs OOIIECTBa; — Mexanuka . HeroroHa. 3akoH BceMUPHOTO TsroTeHus. CYIHOCTh H HCTOPHUSI OTKPBITHSI.
ApryMCHTHPOBAHO ~ JlOKa- — M. B. JlomoHocoB. bruorpadus u HampaBieHus Hay4dyHBIX ucciiegoBannii. M. B. JlomoHOCOB U
3bIBaTh JOCTHKEHUE Ompe- npocsemerse 5 Poccu,
JIeNICHHOTO YPOBHSI pa3Bu- .
THT TEXHMEH B OIDEe- — PyCCIfI/Ie u CVOBeTCKPle ¢u3nku — naypearsl HoOeneBckux npemuid.
JIeHHELI HCTOPHYECKHIA — A. DUHIUTENH U TEOPHS U3ITy4EHUsI.
HepHOJl Pa3BUTHsS OOIIECT- — k. K. MakcBeit u ctatuctudeckast (pu3mka.
Ba — JIx. I'u60c. I maBHBIE HayYHBIE JOCTHKECHHUS.
Bnanmerh | mpakTUYeCKUMH — HaBBIKa- Ilepeuens 3a0anuit k cemunapam:

MM CaMOCTOSITEJILHOM pa3-
pabOTKH U UCTIONB30BAHUS
Hay4YHO-TEXHUYECKON JIM-
TepaTypsl B 00JIACTH HCTO-
pUH TEXHUKHU

My3eit ICTOPUH BEIYHCIUTETHbHON TeXHUKH (MOCKBa)
[Monurexunueckuit Mmysei (Mocksa)
Myzeit «MuaTtemexryc» (Y da)




Cmpyxm CmpyxkmypHuviti
VpHbll [Thanupyemsie a1eMeHm
aeMeHm Oyenounvie cpeocmea obpasosameins
pe3yibmamul 00y4eHUs. -
Komneme HOL
HYyuu npozpammol
3HaTh OCHOBHBIE NIPUHLUIILI CUH- | Ilepeuens meopemuyueckux 60npocos K IK3ameHy:
Te3a W aHanIM3a cucteM Ka- | 1. CozmeprkaHue IMPOLECCHOTO MOAX0aa K YIPABICHHIO Ka4eCTBOM.
4yecTBa 2. Tlpoueccel )KM3HEHHOTO LIMKJIa B CHCTEME MEHEPKMEHTA KauecTBa.
3. CopeprkaHue KOHICTIMH HAIIMOHAIHHON MONUTHKK Poccun B o0macTH KauecTBa MPOMYKIMU U yC-
JYT.
4. HarmmoHanbHbIE IPEMHUH B 00J1aCTH Ka4eCTBa.
5. 3anmauu cmyxObl CTaHIAPTH3ALWH MTPEIIPUATHS
6. Merponormueckoe obecriedeHue. 3a1auu U CTPYKTYpa METPOJIOTHUECKOTO 00ECTICYeHNS.
7. Bwunpl paboT npu npoBeieHNH cepTH(HUKAINN.
YMeTh | HpUMEHSATH CYLECTBYIO- Ilepeuens meopemuueckux 60npocos K IK3ameHy:
IMe METO/IbI aHauu3a, CuH- | 1. TpeGoBauust Kk cucteMe MeHemkMenTa kadectsa mo ['OCT P MCO 9001-2015. OTBeTCTBEHHOCTH
TE€3a U KOHTPOJISA KAUECTBA | pPYKOBOJCTBA.
[IpOAYKIHMH 2. TpeboBanus K cucreMe MeHemkMeHta kadectBa mo ['OCT P MCO 9001-2015. MeHemKkMeHT
pecypcos. VYnpasnenue
3. TpeboBanuss K cucreMe MeHeKMeHTa kKadectBa mo ['OCT P MCO 9001-2015. Ilpoueccs! | kauyecTBOM
JKM3HEHHOTO IMKJIa TIPOAYKIIHH. b1.B.JIB.04.01
4. TpeGosanust k cucreme MeHeKMenTa kadectsa mo 'OCT P CO 9001-2015. M3mepenue, aHau3.
5. TpeGoBanus k cucreme MenepkMenTa kadectsa mo 'OCT P UICO 9001-2015. Ynyuiienue.
6. JIokyMeHTalMOHHOE 00ECIIEYEHHE CHCTEMHOTO YIIPABIEHHS KAUECTBOM.
Bnaners | OCHOBHBIMU MHCTPYMEHTA- | Ilepeuens meopemuyueckux 60npocos K IK3ameHy:

MU aHanu3a GyHKIUOHUPO-
BaHUsI CUCTEM KauecTBa

1. Hcnonp3oBaHrE CTaTHCTUYECKHX METOJOB B YHPABICHUH W KOHTPOJIS KA4ECTBOM NMPOAYKLHUH U yC-
TyT.

2. Cucrema nmokasaTeiel KauecTBa METAIUIONPOAYKIIMH M METOJIbI MX OTPEIEIEHHUS.

3. Texuuueckoe perymupoBanre. OObEKThI TEXHHYECKOTO PEryIUpOBaHus. [IPUHIMIBI TEXHHYECKOTO
PEryJIUpOBaHHUS.

4. 3akoHomareabcTBO PD 0 TEXHUUECKOM pEryIMpOBaHHH. TeXHUUECKHE pernameHTsl. Llemn ux mpu-
HATUA U UX COLEPIKAHUE.

5. Cranmaprusarms. Llenn v npuHnuns: cranaaptuzaui. OObEKThI CTaAHIAPTH3AINH.

6. Ocnosuble nonoxenuns crangapra MCO/TY 16949,




Cmpyxm CmpyxkmypHuviti
HbI anemMeHm
P Inanupyemvie
neMeHm Oyenounvie cpedcmea obpazosameins
pe3ynvmamul 00y4eHus. -
Komneme HOU
HYuu npozpammbl
3narp — HOMEHKJIATypy MoKa3a-
. Ilepeuensy meopemuueckux 60npocos K IK3IamMeny:

TeJel KauecTBa MPOayK-

MM, TPOLIECCA UIIH YCITYTH; 1. Krnaccudukanus mpoMBIIUIEHHOW MPOAYKIIMU U ITOKa3aTeNel ee CBONCTB.

PCKOMCHAALHH pOCCHH- 2. Cnoco0bl mony4eHust IpUBEICHHBIX 3HAUCHHUI TTOKa3aTeNeil CBOMCTB.

CKUX U MEXITyHAPOIHBIX

CTaHAapTOB Mo obecreve- | 3-  OLEHKA KauecTBa MPOAYKLKH [0 €€ BXKHEHIIEMY [OKA3aTeIO.

HUIO Ka9€CTBA POAYKIHH, | 4 Openka kayecTBa 110 0600IEHHOMY IIOKA3aTeN IO TPYIIIbI CBONHCTB MPOIYKIIUH.

Tpolecca WiK yCIyru

5. 3apyOexHble KBaIMMETPHUUECKHE IKCTIEPTHHIE CHCTEMBI.
6. OredecTBeHHBIC KBAIUMETPHUECKUE IKCTIEPTHBIC CUCTEMBI.

YMeTh — MpoBOIUTH 00OCHOBA- Ilpumepnoe npakmuueckoe 3a0anue 0141 IK3AMEHA:

HUE HOMEHKJIATyphl TOKa- | YCTaHOBJIEHO, YTO C N3MEHEHHEM 3HAYCHNH OCHOBHBIX TIOKa3aTeJiell KadecTBa KOKCa MEHSIETCS ITPOU3BO-

3aTeNen, XapaKTEPU3YIO- | NUTEILHOCTh IOMEHHOM MeYH B CIEIYIOUIUX COOTHOIICHUSIX:

HIMX KayeCTBO NMPOAYKIHMH, | IpU yBEIUYEHHH COJEPkKaHH cepbl S Ha 1% NPOU3BOAMTENBHOCTH IeuH cHIKaeTca Ha 20%;

npo1uecca UM yCiiyTHu, MIPU YBEITUYECHUH 30JbHOCTH A, Ha 1% NpOU3BOAUTENBHOCTh IEUH CHUXKAETCs Ha 2% KBamumerpus

— paspa0aTelBaTh M CO- | IPU YBEIUYCHUH APOOUMOCTH KOKCca Myo Ha 1% MpOU3BOAMTENBHOCTD NIeUH MoBbIiaeTcst Ha 1,3%; b1.B.J1B.04.02

BEPILIEHCTBOBATE METOIUKU | IPHU YBEITMUCHUN UCTUPaeMOCTH Mjy Ha 1% Ipou3BOANTENBHOCTH NT€YH yMeHbIaeTcsa Ha 3%.

OIICHKH ¥ TUIAHUPOBaHUS

KauecTBa MPOIYKIMHU, TPO-

11ecca Wil YCIIyTH
Bnaners |-~ npuemamm opranuza- Ilpumep 3a0anun na pewrenue 3a0ay u3 npogheccUOHAIbHOU odnacmu:

MU ¥ TpoBeleHus pPado-
ThI 110 OLIEHUBAHHUIO Kaye-
CTBA IPOAYKIIMH, Ipoliecca
WJIHA YCIIyTH

OneHNTh CMENIaHHBIM METOAOM YpOoBeHb KauecTBa rpoxora ['I[JI. MicxonHble qaHHBIE TTPUBEIESHBI
B Ta0IHIIE

3HaueHus eau- OTtHOCH-
Ne | HammeHoBaHwue eau- HHYHBIX TTOKAa3a- TEIIbHOE
HUYHBIX [IOKa3aTenei Tenen 3HAYCHHUE
I'poxo- | ba3oBo- | mokazarenen
Ta ro 00-
I'JI pasua
1 | [Ipon3BOAUTEIILHOCTD 630 700 0,9




Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu

Inanupyemvie

pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

W, /4

Cpoxk ciryx05I 10
MEPBOr0 KaIUTAIbHO-
ro pemonra 7,,, Mec.

10,5 11,0 0,95

Hapabotka Ha oTKa3
T, d

550 500 1,10

Cp.Bpems BoccTa-
HOBJICHUS T,,4

3,5 4,0 1,14

KonnuectBO 0TKa30B
7,

12 14 1,17

Koaddumment tex-
HUYECKOTO MCIIONb-
3oBanu K,

0,984 0,990 0,99

OrmroBas 1iena Cy,
pyo.

3200 3500 1,13

CpenHsisi CTOUMOCTh
OJTHOTO Yaca JKC-
mwiyatauu Cy, pyo.

0,40 0,45 1,14

CpenHsisi CTOUMOCTh
OJTHOTO TIPOCTOS U3-
3a pemonTa Cs, pyoO.

500 560 1,12

10

OTHolIeHue mioma-
JI TIPOCENBAIOLIEH
MIOBEPXHOCTH K 00-
el MI0IIaaAu TPOX0-
Ta Ky

0,9 0.8 1,12

11

Yposens myma K,
nb
(KHI J0I1 = 90)

87 84 0,97

3HaTh

OCHOBBI HMH(OpMAaTH3ALINU
Ha METaJIITyprUYeCKUX

IIepeyeHs BOpOCOB!

WNndopmanu-




Cmpyxm CmpyxkmypHuviti
HbI anemMeHm
P Inanupyemvie
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
NpENpUATUAX; OCHOBBI | —  HMudopmarusa. Onpenenearne. CUTHAIBI U JaHHBIC. OHHOE obecre-
nocTpoenne  MHQOPMALW- | _  Cpojictea HEMOPMALMH U HX 0OCOGEHHOCTH. YCHHE METa-
OHHO-
— Onepanuu ¢ JaHHBIMU B UX OMTUCAHUE. Jypru4eckoro
aBTOMATHU3UPOBAHHBIX CHC-
i P — HMudopmaTrka 1 KuOEpHETHKA ONIPECICHUS U 001aCTh ICSTEIbHOCTH. IIPOU3BOACTBA
TE€M; OCHOBBI (DYHKIIMOHH- B1.B.JIB.08.01
POBaHHs  KOPIOPATHBHBIX | ~ [Ipenmer nHpOpPMATHKH U OCHOBHBIC HANIPABJICHUS Pa3BUTHSI. -D.ADVO.
MH(POPMALOHHBIX CHCTeM | — Y IIPABICHHE U aBTOMATH3UPOBAaHHAA MH(POPMALMOHHAS CUCTEMA, BU/IbI TAKMX CHCTEM.
YIIPaBICHUS — UT xpanenus gannabix, CYBJI, OCHOBBL.
— IlpaBuia HOArOTOBKHM anmpuOpHON MH(GOPMAaLUH Uil OPTaHU3alMU CTPYKTYPhl 0a3bl JaHHBIX TEXHO-
JIOTUYECKOTO TIporiecca (PEKUMOB).
— PensuumonHast Mofenip mocTpoeHust 0a3bl JaHHbIX.
YMetb UCIONB30BaTh  MH(OpMa- Jlabopamopuuvie 3anamus:
[IMOHHBIC TEXHOJIOTHH | —  Co3maHue CTPYKTYPHI 0a3bl TaHHBIX JIJIS TEXHOJIOTHUECKUX PEKUMOB COPTOBOM MPOKATKH.
DJNEKTPOHHBIX TAOMHMIL, 633 | _  Cospanme cTpyKTypbl 6a3bl JAHHBIX VIS TEXHOJIOMHYECKHX PEKUMOB JUCTOBOI POKATKH.
JaHHBIX, a TaKXe Mpo- 3 .
— 3amonHeHue 0a3bl JaHHBIX JJIs1 TEXHOJIOTUYECKUX PEKUMOB COPTOBON TPOKATKH.
rpaMMHPOBaHKE JJIsl pellie- .
— 3amonHeHue 0a3bl JaHHBIX JJIS1 TEXHOJIOTHUECKUX PEKUMOB JINCTOBOH MPOKATKH.
HUS MH)KEHEPHBIX 3324
Bnagers | ocHoBaMH HH(GOPMAIUOH- 3aoanusn Ha peuwienue 3a0ay u3 nNPOPeccuUOHANIbHOU 001acH U, KOMRIEKCHbIE 3A0AHUA:

HBIX TEXHOJOTHHA i pe-
IICHUS] WH)KEHEPHBIX 337184
B METaJTypPrUuH € TTOMOIIBIO
AJNIEKTPOHHBIX TaOmuI (Ha-
npumep, MS Excel), ¢ mo-
MOIIbIO TIPUMEHEHHS TeX-
Hoyloruii 0a3 nmaHHBIX (Ha-
npumep, MS Access), c
MOMOIIBIO  MCTIOJIH30BaHUS
Cpea  TMPOrpaMMHPOBaHUS
(mampumep, MS VBA wunu
Delphi)

CHpoeKTUpOBaTh CTPYKTYpPY MH(OPMAIIMOHHON CHCTEMBI ISl 3aBOJIA IO MPOU3BOJCTBY MPOAYKIIUN

(mo BapmaHTam).




Cmpyxm CmpyxkmypHuviti
Hbll 91eMeHm
P Inanupyemvie
aeMeHm Oyenounvie cpeocmea obpasosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
3HaTh ocHoBbl umH(popMmaru3anuH | [lepeyeHs BOpocos:
Ha METAUTyPIU9eCKUX | —  Wudopmauus. Onpenenenue. CUTHANBI U JaHHBIE.
UPCAUPHATHAX, —  OCHOBBL| _  CpojicTBa MH(GOPMAIUK U UX OCOOEHHOCTH.
[IOCTpOEHHE  MH(pOpMaIH-
P (popmanu- | _ Omnepaunu ¢ JaHHBIMHU U UX OIUCAHUE.
OHHO-
— HWHudopmarnka u kubepHeTHKA OnpeieNieHus 1 001IacTh AesITeTFHOCTH.
aBTOMAaTH3UPOBAaHHBIX CHC-
TeM; OCHOBbI YHKUMOHH- | [Ipenmer napOpMATHKH U OCHOBHBIC HAIIPABJICHUS Pa3BUTHUS.
pOBaHMS  KOPHOPATHBHBIX |~  YTPABICHUE U ABTOMATH3UPOBAHHAS MH(POPMALMOHHAs CUCTEMA, BUIBI TAKHX CUCTEM.
nHpopMarmonHeix cucteM | — UWT xpanenus nansaeix, CYBJI, oCHOBBI.
yHpaBJICHNA — IlpaBuia HOArOTOBKM anmpuOpHON MH(pOpPMaLWU U OPraHU3alMy CTPYKTYPBl 0a3bl JaHHBIX TEXHO-
JIOTHYECKOT0 Tpoliecca (PeKUMOB).
— Pensunmonnast Mosiens moctpoeHust 0a3bl TaHHBIX.
YmeTs WCTIONB30BaTh  WHQOpMa- Jabopamopnvie 3anamusa: "
o HpopMaLu-
[IMOHHBIC TEXHOJIOTHH | —  Co3maHue CTPYKTYPHI 0a3bl TaHHBIX JIJIS TEXHOJIOTHUECKUX PEKUMOB COPTOBOM MPOKATKHU. (hopman
. OHHBIE TEXHO-
DJMEKTPOHHBIX TaduMll, 023 | _  Cospanme cTpyKTypbl Ga3bl JAHHBIX JUIS TEXHOJIOTHYECKHX PEKUMOB JIUCTOBOH POKATKH.
JaHHBIX, a TakKXKe TMpo- . JIOTUH B Me€-
— 3amonHeHue 0a3bl JaHHBIX JJI51 TEXHOJIOTHYECKUX PEKUMOB COPTOBON IPOKATKH.
rpaMMHpPOBaHUE JJIS pere- . TAJUTYPrUun
— 3amonHeHue 0a3bl JaHHBIX JJIS1 TEXHOJIIOTHYECKUX PEXKUMOB JINCTOBOH MPOKATKH.
HMs MH)KEHEPHBIX 33144 b1.B./1B.08.02
Brnagetrs | ocHOBamu wH(MOpMaIMOH- 3adanusa na pewienue 3a0a4 u3 nPOPeccuoOHaIbHON 00aacmu, KOMNIAEKCHbIE 3A0AHUA:

HBIX TEXHOJOTUM MJis pe-
IICHUST WH)KCHEPHBIX 3ajau
B METAJLTYPTUU C TIOMOIIBIO
AJIEKTPOHHBIX TaOmuI (Ha-
npumep, MS Excel), ¢ mo-
MOIIBI0 TIPUMEHEHHS TEX-
Hoyloruii 0a3 nmaHHBIX (Ha-
npumep, MS Access), c
[TOMOIIbIO HCIIOJIb30BAHUS
cpel  MpOrpaMMHUPOBaHUS
(manmpumep, MS VBA wiu
Delphi)

CrpoeKTHpoBaTh CTPYKTYPY MH()OPMALIMOHHOM CHUCTEMBI ISl 3aBOJIA 110 MPOU3BOACTBY MPOLYKIMU

(mo BapmaHTam).




Cmpyxkm CmpyxkmypHuli
HbI anemMeHm
P Inanupyemvie
neMeHm Oyenounvie cpedcmea obpazosameins
pe3ynvmamul 00y4eHus. -
Komneme HOU
HYuu npozpammbl
3Hath OCHOBHBIE CBOMCTBa CO-
BPEMEHHBIX  KOHCTPYKIIH- | MaTepras TEOpeTHYECKUX 3aHATHH 10 00IIel XapaKkTepUCTHKE METAJLTyPrHIECKOTO MPEATIPHUITHS TOI-
OHHBIX MAaTepHUalioB U 00- | HOTO IUKJIA U MPEANPHUITAN METU3HON OTpaciu YyeOHas -
JIACTH WX MPUMEHEHHUS MPAKTUKA 10
Ymethb BECTH HamOojee paiuo- MOJTYYEHHTO
HQJIBHBIM CIIOCOOOM IIOMCK MIEPBUYHBIX
HAYYHO-TEXHUYECKOW  JIU- . -
Y CoCTaBIATh M IIUCATH OTYET MO y4eOHOI - TIPAKTHKE 110 MOTYYEHHIO TIEPBHYHBIX MPO(ECCHOHANBHBIX npodeccro
Teparypel B 0OjacTH Me- . . N HATLHEIX VME-
YMEHHI U HABBIKOB, B TOM YHCJIE TIEPBUYHBIX YMEHHUI 1 HABBIKOB HAYYHO-MCCIIEA0BATENBCKON ICATEb- w
TaJUTyprHw; MIPaBUIBHO o
( ) o6 HOCTH: HUU U HABBI-
JIOTUYHO) 0OOCHOBHIBATH .
HpUMEHEHHE  KOHCTPYKIL Oo6mas xapakrepuctuka OAO «MMK-METH3y», ero HazHaueHHWE B HAPOJHOM XO3SHCTBE CTpPaHBI, BbI- | KOB, B TOM
OEHHX MaTEpHAOB I:{ }; or | TIYCKaeMast TPOAYKIHS. OcHoBHBIE 1E€Xa, TPAaHCIOPTHPOBKA MeTama. OpraHu3allMOHHAs CTPYKTypa | 9HCIIC MePBUY-
TIpaBJIcHUs 3aBOJIOM. PaboTa 1o SKOHOMHHM MaTepualloB, SHEpropecypcoB. Pa3Burue 3aBoaa i
PEIENEeHHBIX ATamax HUCTO- yip A p » SHEpropeeyp A HBIX yMCHUH 1
PUYECKOTO pa3BUTUS  00- HAaBBIKOB Ha-
IIeCTBa YYHO-
Biragers | npakTU4ECKUMH HABBIKAMHU HACCJICIOBA-
CaMOCTOSITETHHOH ~ pa3pa- TEJIbCKOM Jesl-
O0oTkM M ucnojib3oBanus | [[pueMaMu MoAroTOBKH K TEOPETUUYECKUM 3aHATUSAM IO 00IIeN XapaKTEPUCTHKNA METAJUTYpruie- | TEbHOCTH
HAy4YHO-TEXHUYECKON  JIU- | CKOTO MPEANPUATHS MIOJTHOTO [UKJIA U IPEINPUATUN METU3HOU OTpaciu B2.B.02(VY)
Teparypel B oOnactu Me-
TaJUTyprUH
3HaTh OCHOBHBIE onpeeneHust U | Ilepeuens 60npocoe 0na no020moeKu K 3auenty
MOHSITUS UH)KMHUPHHTA; 1. cocraB MeponpHATHI MHKUHUPHUHTA; .
OCHOBHBIC METOJIbI aYJIUTA; 2 i . CoBpeMEeHHBIN
Abl Ay IUTA; . 0YepeIHOCTh MEPONPHUITUH HHKXUHUPUHTA,;
OMpE/esCHHE NPE/NPOCKT- 3. MozepHHM3aLKS; WHXAHUPUHT
HOI CTa/IMM HHKHHUPHHTa, 4. TeXHONOrMUECKHH OOBEKT; METaJIypru-
TIPOCKTHOM CTAZIMH 1 I'a- 5. rapaHTHpyeMble OKa3aTeln TOYHOCTH; HIECKOro IMpo-
AQHTUHHOTO CONPOBOXKIE- .
p P A 6. 0COOEHHOCTH MEPOTIPUITHI UHKUHUPHUHTA M3BONICTBA
HuA, OT/.B.02

TIOHATHUE PCUHXXUHUPHHTA,
IIOCICA0BAaTCIbHOCTD U OC-




Cmpyxm CmpyxkmypHuviti
VpHbILL [Thanupyemsie 91eMeHm
onemMeHm Oyenounvle cpedcmsa obpazosamerns
pe3ynvmamul 00y4eHus. 9
Komneme HOU
HYyuu npOSPAMMbL

HOBHBIE TIPaBUIIa MPOBEJIC-

HUS ayJTUTa;

OTIPEICIICHHSI TPOLIECCOB

pa3paboOTKH TEXHHUYECKOTO

3aJ]aHUsl, TEXHUKO-

KOMMEPYECKOTO TIPEIIIO-

JKEHHS M COTIPOBOXKICHUE

TEHJICPHOU MPOLIETyphI
YMeTh BBIICJIATE IYHKTBl UHXU- | [lepeuens 60npocoe 01s no02omosKku K 3aueny

HUpPUHTA  [PEANpPOEKTHOU
CTaguH, CTaIlHd TPOCKTHU-
pOBaHUs, aBTOPCKOTO Haj-
30pa, IyCKOBOTO MEPHOAA,
CTaJuu BbIXOAAa Ha pabo-
9yI0 MOIIHOCTh, OCBOCHHUS
HOBBIX BHJIOB TPOYKIIHH,
rapaHTHHHOTO O0O0CITyXHBa-
HUS, yTUIIN3AIAH;
MPUMEHATh 3HAHHUA TIpe-
METHOW 00JIacTH B mpodec-
CUOHAILHOU JIEITEILHOCTH;
WCTIONB30BaTh MX Ha MEX-
TUCIUTLTNHAPHOM YPOBHE;
MPOTHO3WPOBATh  BIHSHUEC
MPUMEHSIEMbIX OCHOBHBIX U
BCIIOMOTATEJbHBIX arpera-
TOB Ha PE3YJIbTAaTUBHOCTh
WH)XAHUPUHTOBBIX PadoT;
pa3pabaTeIBaTh TEXHOJO-
THYECKYIO OCHACTKY;
pa3pabaTeIBaTh MPEIIIOKE-

1. Tlpennoxuth MEpONPHATHS TMPEANPOCKTHONW CTAJANH PEKOHCTPYKIMH MPOKATHOTO I€Xa MeTal-
JIyPTUYECKOTO MPeaNpUITHUS.

2. CruiaHupoBaTh MPOBEICHUE TEXHUYECKOTO ayINTa TEXHOJOTHIECKOrO YYacTKa II0 MPOU3BOICTBY
KaTaHKU




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
pe3yabmamol 00yYeHUs o
Komneme HoOU
Hyuu npocpammol
HUS 10 COBEPIICHCTBOBA-
HUIO TEXHOJIOTHYECKUX
MPOLIECCOB U 00Opya0Ba-
HUSA
Bnaners | mpaktuueckumu HaBbIKaMu | Ilepeuenb 60npocoe 01 NOOZOMOBKU K 3auemy

HCIIOJIb30BaHMs METOIOB
WHXUHUPHUHTA TPY BBINOJ-
HEHUH BBIITYCKHOMN KBaJH-
(hKanOHHOHN pabOTHL;
MIPAKTUYECKAMHU HABBIKAMU
WCIIOJIb30BaHUs METO/I0B
PEUH)XUHUPHUHTA IIPH BbI-
[TOJIHEHUH BBIITYCKHOM KBa-
JU(UKAITMOHHOMN pabOTHI;
CIEeLMAIN3UPOBAHHOMN TEp-
MHUHOJIOTHEH B 00sacTu
VHXVHHUPUHTA, AyAUTa U
MOJIEpHH3AIINH;
croco0aMu COBEPIIEHCTBO-
BaHUsI IPO(eCCHOHANBHBIX
3HAHUM ¥ YMEHUN IIyTeM
WCIIOJIb30BAaHUS BO3MOXKHO-
cTeit nH(OPMAITMOHHON
CpeJib

1. Pa3paborarh MoCIEI0BATEIBHOCTh HHKHHUPUHTOBBIX PAa0OT MPU MOAEPHU3AIMH [IeXa [0 TPOU3-
BOJICTBY KaTaHKH;

2. Pa3paborarh KOMIUIEKC HHXKHHUPHHTOBBIX MEPONPHUSTHI JUI PEKOHCTPYKIUU COPTONPOKATHOTO
nexa

[TK-2 - ciocoOHOCTBIO BEIOMPATh METOABI UCCIIEAOBAHNUS, TUTAHUPOBATH U IPOBOJAUTH HEOOXOIUMBIC HKCIIEPUMEHTHI, UHTEPIPETUPOBAThH PE3YIbTAThI
U JIeJI1aTh BBIBOJEI

3HaTL

METOIBI TUTAHUPOBAHUS
9KCIIEPUMEHTOB  Pa3HOro
YPOBHS;

CITOCOOBI COCTaBJICHUS

IlepedyeHnb TeopeTHYeCKHX BONMPOCOB K IK3aAMEHY

1. CBeneHusi U3 TE€OpPUN BEPOSTHOCTH M MAaTEMATHYECKOW CTATHCTUKU (T€HEepajbHasi COBOKYITHOCTb, BbI-
OopKa CiyuailHbIX BEJIMUMH, XapaKTEPUCTUKH BEIOOPKN).

2. IlonsiTue 0 BUAAX IJIAHUPOBAHHUA MAaTEMAaTUYECKOTO M (PU3NUECKOT0 SKCIEPUMEHTOB, IPUHIHIIAX T€O0-
METPUYECKOT0 M (PU3NIECKOTr0 MoJ100HsI 00BEKTOB YIPaBICHHUSI.

[InanupoBanue
JKCIEPUMEHTA
b1.5.20




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

IJIaHOB MaTeéMa-THYCCKOI'O
OKCIIC-PUMCHTA,

MpoLEeAYypsl  IOMCKa  OIl-
THUMAJIBHBIX PEIICHUI

3. Texymui KOHTPOJIb MPOIYKIHH.
4. IlpuHiunsl BeIOOpa KOHTPOJUPYEMBIX aPaMETPOB U UX YPOBHS B CTafapTax Ha METaUIyprUuecKyro
MPOAYKIHIO.
4. CratrcTiueckoe 000CHOBaHHE 00beMa BEIOOPKU TIPH KOHTPOJIE y MOCTABIINKA M IOTPESOUTEINS.
5. KoHTpOsnbHBIE KapThI.
6. OOmras cxema ympaBlIeHUS TEXHOJIOTHYECKUM OOBEKTOM C aJalTUBHBIM OJOKOM. TeopeTHYecKHid I
MaTeMaTHYECKOe CUMYJIHPOBAaHUE YCIOBUHN SKCIIEPUMEHTA, (PU3N-UECKUH SKCTIEPHUMEHT.
7. YcioBus mogooust pu3MuecKkoro 00beKTa U MaTepHaIbHON KOTIHH.
8. BeiOop Hanboee 3 PeKTHBHON CXEMBI SIKCIIEPUMEHTA.
9. CocrapneHue IMiaHa MPOBEACHUS SKCICPUMEHTOB pa3HBIX ypOBHEH (OMBITHBIH, J1aOOpa-TOPHBIH, MO
MBIIIIEHHBIH, TPOMBILUIEHHBINA, U3TOTOBJIEHHE ONBITHO-TIPOMBIIIJIEHHON apTHH).
10. Buapl mapamMeTpoB ONTHMHA3AINN, OOOOIICHHBIH MapaMeTp ONTH-MHU3AINH, QYHKITUS JKeTaTeTbHOCTH.
11. BeiOop THIIa MaTEeMaTUYESCKON MOJTUHOMHUAIBHOMN U HHOM MOJCIIH.
12. IIpaBuita NOCTPOEHUS IIAHOB — IPOOHBIX PETLIHK.
13. Pucku npH UCIIONb30BaHUM IJIAHOB C APOOHBIMH PEIIMKAMU — BIMSHUE Ha TOYHOCTH IPOTHO3UPOBA-
HUs QYHKINMU OTKIIMKA.
14. Tunbl MIIAHOB SKCIIEPUMENTA — ABY- U Tpex (akropusie mianbl Thra N = m" (N — neoOxoaumoe Ko-
JIMYECTBO OMBITOB, M — KOJU-YECTBO YPOBHEH BapbUPOBaHMS CIIyYaiHbIX (ak-TOPOB, N — KOJU-YECTBO
(hakTOpOB).
15. Koadpurment konkopaaruu (KO3pGUIIMSHT COTacksi) MPH KC-MIEPTHON OIICHKE BIMSHUS (PaKTOPOB
Ha (pYyHKIHIO OTKIIHMKA (TTapaMeTp ONTUMH3AIUH ).
16. OcHOBHBIE CBOWCTBA MaTpPHIbI MaTeMaTHUYECKH IIAHHPYEMOTO SKCHEPUMEHTa (OpTOTrOHAJIBHOCTD,
poTOTabENbHOCTh, CHMMETPUYHOCTD, HOPMHUPOBKA SKCIIEPUMEHTAILHON MaTPULIBI).
17. MeTonuka pacdera KO3(QQPHUIMEHTOB SMITUPUIECKOTO YPAaBHEHUS 110 JIAHHBIM MPOBEJACHHOTO TUIAHU-
PYEMOT0 dKCIIEPUMEHTA.
18. Ces3b 3¢ dexra hakropa ¢ K03 PUIIMEHTaAMU YPaBHEHHS.
19. Kpurepun onTHManbHOCTH TUTAHOB 3KCIIEPUMEHTA.
20. BBenenue B pemieHne Mo MOUCKY ONTUMAIBHOTO 3KCTPEMAILHOTO 3HAYEHHS TapamMeTpa ONTUMHU3AIIH
B o0sacTu omnpezaeneHus] QyHKUMU OBYX U MHOTO()aKTOPHBIX YpaBHEHHH (METOJ KPYTOrO BOCXOXKAE-HUS
bokca-Yusncona u ap.




Cmpyxm CmpyxkmypHuviti
HbI anemMeHm
P Inanupyemvie
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
VYMers | OpuMeHATh, MeToabl Iula- | [IppmMepHbIe mpakTHYecKHe 3aJaHus /ISl IK3aMeHa
HUPOBAHUSA 3KcIiepuMeHTOB | 1. BeiOpaTs KOHTponupyeMble napaMeTpbl Ha METAJLTYPIHYECKYIO IIPOIYKIIHUIO.
Pa3HOTO YpOBHS; 2. Craructryecku 000CHOBaTh 0OBEM BEIOOPKHM MPH KOHTPOJIE Y TIOCTABIIUKA U TIOTPEOUTESI.
COCTABIISTH TUIAHEI MaTeMa- | 3+ IIPUMEHSATh KOHTPOJILHBIE KapThL.
. | 4. BpiOpatp Hanbonee 3pGEeKTUBHYIO CXeMY IKCIIEPUMEHTA.
TUYECKOT'0 HKC-TIEPUMEHTA; .
5. CocTaBuUTh TJIaH MPOBEICHUS SKCIIEPUMEHTOB Pa3HBIX YPOBHEH.
HaXOMUTe  ONMTHMAMBHBIC | 5y irypii, 1aGOpaTOPHBIIL, MOTYIPOMBIIIICHHBIH, IPOMBIIUICHHEIH, H3TOTOBICHHAE OIBITHO-POMBIILL]
PCIICHUS M3BECTHBIMH ME- | apTyy).
ToAaMu 6. BeiOpaTh T MaTeMaTHIeCKOH MOMMHOMUAIFHON WITK UHOW MOJIEIH.
7. IlocTpouTh M1aH — APOOHBIX PETUTHUK.
8. Mcrosb30BaTh TUIIBI IIAHOB DKCIIEPMMEHTA — ABY- U TpeX (akropubie mwiansl Tuma N = m" (N — neo
MO€ KOJINYECTBO OIBITOB, M — KOJIMYECTBO YPOBHEH BapbUPOBaHMSA CIIydallHbIX (paK-TOpOB, N — KOJIH
(hakTOpOB).
9. lpumensaTs K03 GUIMEHT KOHKOpAAUH (KO3(DOUIIMEHT coriacus) P SKCIEPTHONW OIIEHKE BIIUSHH
TOpPOB Ha (PYHKIMIO OTKIIMKA (apamMeTp ONTUMH3ALIUH).
10. INonp30BaThCst METOAMKOM pacueTa K03()(HUIHMEHTOB 3MITUPHUIEC-KOI'0 YPAaBHEHHS 110 JAHHBIM IPOBE/I(
TUTAHUPYEMOTO SKCTIEPUMEHTA.
11. Bectu moOMCK ONTUMAJIBHOIO 3KCTPEMAIBHOIO 3HAYCHMS HapamMeT-pa ONTHMHU3ALUHM B 001acTH
nenenns GYHKUUHM JBYX U MHO-TO(AKTOPHBIX YpaBHEHHH (METO KpyToro BocxoxaeHus bokca-Yuncona
BrazeTs | MeTofaMK  IUIaHU-POBAHUS | [[pumepHbIii IlepeueHb TeM ceMHHAPOB-pedepaToB

OKCIICpUMEHTAMH PAa3HOTO0

YPOBHSI;
METOIUKOM  MOJHOTO H
JIPOOHOTO Mate-
MaTH4YECKOTO JKCIIe-
PUMEHTa;

METOJIaMH1 OTpEICIICHUS

SKCTPEMAJIbHBIX 3HAYEHUU
MpU TIOMCKE ONTUMAIbHBIX

1. OcHOBHBIC MOHSATHS U3 TEOPHU BEPOSITHOCTH M MAaTeMaTHYECKOH CTATHCTHKH (TeHepalbHasi COBOKYII-
HOCTb, BEIOOpKA CITy4ailHbIX BEJIMYHH, XapaKTEPUCTUKU BHIOOPKH).

2. IlonsiTue 0 BUAAX IJIAHUPOBAHHUA MAaTEMAaTUYECKOTO M (PU3NUECKOT0 SKCIEPUMEHTOB, IPUHIHIIAX T€O0-
METPHYECKOT0 M (PU3NIECKOTr0 MOI00HsI 00BEKTOB YIIPaBICHHUS.

3. Texymuii KOHTPOJIb MPOIYKIIHH.

4. IlpuHUMOB BEIOOpA KOHTPOJIMPYEMBIX MMapaMeTPOB M UX YPOBHA B CTAHAAPTAaX HA METALTypPrUUECcKyIO
NPOIYKIIHIO.

5. Craructudyeckoe 000CHOBaHHE 00bEeMa BLIOOPKH MPH KOHTPOJIE Y TIOCTABIIMKA U IIOTPEOUTEIISI.

6. KoHTponpHbIe KapThI.

7. O6H.[a§[ CXEMa ynpaBJICHUA TCXHOJIOTMYCCKUM 00BEKTOM C aJallTUB-HBIM OJIOKOM.




Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu

Inanupyemvie
pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

3HA4YCHUN

8. TeopeTnueckuii MOAXO0, MATEMATUYECKOE CHUMYJIMPOBAHHE YCIOBUH IKCIIEPUMEHTa, (PU3UUECKUI IK
MEHT.
9. YcnoBus momobusi pu3ndeckoro o0beKTa U MaTepUaIbHON KOIHH.
10. Beibop Hanbonee 3hHekTHBHOM cXeMbI SKCIIEPUMEHTA.
11. CocraBneHue miIaHa TPOBENCHUS OKCIEPUMEHTOB pPa3HBIX YpPOBHEW (OMBITHBIH, J1a00Opa-TOPHBI
JYTIPOMBIIIICHHBIN, TPOMBIIIJICHHBIH, H3TOTOBJICHUE ONBITHO-IPOMBIIIICHHON MapTHH).
12. Buasl mapaMeTpoB ONTUMH3AINH, 000OIIEHHBIN MTapaMeTp ONTHMHU3AINH, QYHKIHS KeJIaTeIbHOCTH.
13. BeiOop THITa MaTEMAaTHYIECKON MTOTMHOMHUAIBHOMN U HHOM MOJIEITH.
14. IlpaBria MOCTPOCHUS TUIAHOB — IPOOHBIX PETLTHK.
15. Pucku mpH MCIONb30BaHUH IJIAHOB C APOOHBIMH PETIMKAMH — BIMSHUE Ha TOYHOCTH IPOTHO3HWPOBA-
HUsI QYHKIUN OTKIIKKA.
16. TUnbI MIAHOB SKCIEPUMEHTA — ABY- M Tpex (akrtopuble mwiansl Tuna N = m" (N — Heo6Xoaumoe Ko-
JIMYECTBO OIBITOB, M — KOJMYECTBO YPOBHEH BapbHUPOBaHUS CIyYalHBIX (pak-TOpOB, N — KOJHMYECTBO
(hakToOpOR).
17. Koaddumment koHkopaauu (ko3 OUIUEHT Coriacus) Ipy SKC-TIEPTHON OIEHKe BIUSHYS (aKTOPOB
Ha (YHKIHIO OTKJIMKA (TTapaMeTp ONTUMHU3AIINH ).
18. OcHOBHBIE CBOWMCTBa MaTpPUIbI MaTEMAaTHYECKH IUIAHUPYEMOTO JSKCIEPUMEHTa (OPTOTOHAIBHOCTH,
pOTOTabENBHOCTh, CHMMETPUYHOCTh, HOPMUPOBKA SKCIIEPUMEHTAITLHONH MaTPHUIIBI).
19. Metoauka pacdera K03((HUIMEHTOB SMIIMPUIECKOT0 YPaBHEHUS 0 AaHHBIM MPOBEACHHOTO IIaHU-
PYEMOTO SKCIIEPUMEHTA.
20. Css13b 3¢ dekra dakropa ¢ KodhHUIIUESHTAMU YPaBHEHHUSL.
21. Kputepuu onTUMaabHOCTH IJIAHOB 3KCIEPUMEHTA.
22. BeeneHue B peIICHHUE 10 TIOUCKY ONTHMAIBHOIO SKCTPEMAIBHOTO 3HAYEHUsI TapaMeTpa ONTUMHU3ALH
B 00JacTH omnpezeneHns GyHK-IIMH IBYX U MHOTO(QAKTOPHBIX YpaBHEHMH (METOJ KPYTOTO BOCXOXK-JICHHS
Bokca-Ywucona u ip.)

criepu-

M, 1o-

3HaTh

KJ1acCU(UKAIIMIO OCHOBHBIX
METOJIOB HCCIEI0OBaHUH
MaTeprasos;

OCHOBBI INIPOCBEUYMBAIOIIEH
U CKaHUpYyIOUIEW  2Jek-
TPOHHOW, 30HJOBOM, TYH-

Ilepeuens meopemuueckux 60npocos K IK3IAMeny:
e Onrudeckast MUKpocKorust. OCHOBHBIE TIOHATHS — Pa3pelaroiias CliocOOHOCTh, Ipeies pa3penieHus,
J(PaKIMOHHBIA TIpeJiesl. Y CTPOMCTBO ONITHYECKOTO MUKPOCKOTIA.
. MuUKpOCKOITHST KOMOMHAITOHHOTO PACCEsHIS CBETa — KOHCTPYKIIHS, PHIMEHEHHE.
. Muxkpockorus ¢ HackimeHneM JiromuHecteHn (STED) — KoHCTpyKIus, MprIMEHEHIE.
. Kondokanpaass MEKPOCKOIIHSI — KOHCTPYKITHS, IPUMECHEHHE.

MeTtonp! nc-
clIeIoOBaHUM
MAaTepHaAJIOB U
IIPOLIECCOB
b1.b.21




Cmpyxm CmpyxkmypHuviti
VDHbI Manupyenvie 91eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
HEJIbHOU u aTOMHO- | ® [IOM. OcHoBBI IpocBeunBaroILel AMeKTpoHHOM MuKpockormuu. Konetpykuus [I9M. dopmuposanue
CHJIOBOM MUKPOCKOIINHI Jy4a.
. Bosmoxkaoctn m mpumenerrne [1OM. OObeKTHI mccinenoBanus. JIOCTOMHCTBA M HEOCTATKA METOAa
[IOM. O6mactu npumerneHus [IOM.
. POM. ®usnueckue ocHoBbl POM. YerpoiicTBo 1 pabota POM.
. Texunueckue BozmoxHocTd POM. Konerpykimsa POM. [Ipumenenne. MPCA.
. C3M. Ckanupyromias TyHHeIbHass MUKPOCKOTIUS — YCTPOMCTBO, MIPUHIIUITBI pa0OThI, TPUMEHEHHE.
J C3M. ATOMHO-CHIIOBasi MEKPOCKOIIUSI — YCTPOKCTBO, MPUHIMITEI PaO0ThL, IPHMEHEHHE.
J C3M. DneKTpocHIoBas MUKPOCKOIHS — YCTPOMCTBO, IPUHLIUITBL paOOTHI, PUMEHEHHE.
. C3M. MarauTHO-CHII0Basi MEKPOCKOITHSI — YCTPOHCTBO, IPHHIIMIEI Pab0Thl, IPIMEHEHHE
YMeTb BBIOpAaTe METOA HCCIEHO- Ilpakmuueckue 3a0anusn:
BaHUS JJS  OIpeJeNeHus Onucatb METOIUKY MTPOBEJCHUS UCCIIEJOBAHUMI!
rapaMeTpoB  MaTepHasoB - Ha ONITUYECKOM MHUKPOCKOTIE;
IIpH PEUIEHUH KOHKPETHOU - Ha POM;
MPaKTUYECKOU 3a7a4H; -Ha ACM;
MOJIEPHU3UPOBATH METOIH- - ompeJiesieH st Oasia 3epHa;
KU NOJY4EHHs 1 00paboTKH - OIIpeliesIeHUs] AMCIIEPCHOCTH NEPIINTa;
9KCHEPUMEHTAIbHBIX JaH- - OIIpeIeJIEHHs] KOIMYECTBA HEMETANTMIECKUX BKITFOUCHUH;
HBIX; - U3MepeHHne TBePAOCTH 1o Bukkepcy;
BBIOMpPATh U MCIOJIB30BAThH - U3MepeHue TBepAocTH 1o Poksemty;
MeToAbl W 000pylnOBaHUE - U3MepeHue TBEPAOCTH 1o bpunenso;
Ui aHanu3a  (PU3MKO- - U3MEpEeHNe MUKPOTBEPIOCTH;
MEXaHHYECKUX CBOIICTB - oTIpefieNieHue YAApHO! BA3KOCTH METAJUIOB.
HOBBIX MaTEpUAJIOB U U37e-
JIUA U3 HUX
Brnaners | NpakTUYECKUMH HABBIKAMHM | 3a0aHUA HA pewieHue 3a0ay U3 npogeccuoHanbHol 001acmu, KOMNIEKCHbIE 3A0AHUA:

MIPOBEJEHHS SKCTIIEpUMEHTA
Cc ydeToM BbIOOpa oONTH-
MaJIBHBIX METOAMK U 000-
PYIOBaHUs Ul UCCIIEI0BaA-
HUH, paliOHaIBHOTO OIpe-

Br1Opath MeTo1 i3MepeHus: TBEPIOCTH:

- U1 MaTepUaoB HU3KON TBEPAOCTH;

- JUI1 MaTEpUANoOB CPETHEN TBEPIOCTH;

- JUTA MaTepUaIoB BEICOKOI TBEPAOCTH;

- JJ1sl MACCHBHBIX M3/ICTMI U CI0KHOU (OPMBI,




Cmpyxm CmpyxkmypHuviti
Hbll 91eMeHm
;l/gMBHm Haanupyemvie Oyenounvle cpedcmsa obpazosamerns
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
JeTICHHUs YCIOBUM U Uamna- | - UIsl TOHKUX 00pas3IioB.
30Ha DKCIIEPUMEHTOB, 00- | BEIOOp MeToma nccieToBaHus:
paboTKH, cucTeMaTH3alMH | - AT ONpeAeICHUS pa3Mepa 3epHa B KPYITHO3EPHUCTHIX MaTepuanax;
W aHalmM3a TIOJYYEHHBIX | - U OIpEeNIeHUs pa3Mepa 3epHa B YIbTPaMeNIKO3epHHUCTHIX MaTepuaax;
pe3yIbTaToB - JJIS1 MCCIE0BAHMS JUCIOKALMOHHOM CTPYKTYPBI;
- JJIs1 MCCIE0OBAaHMSI MUKpOpenbeda MOBEPXHOCTH
3HaTh OCHOBHBIE  TNAapaMeTphl | ® Teoperuueckue BOIPOCHI:
POBCACHNUA ¢uznko- | o OCHOBHBIE OHATHA XUMHYECKOW KUHETHKH.
XMMMYCCKHUX  HMCCICNOBA- | o CnocoObl onpezeneHust ckopocT peakuun. PopmarnbHas KUHETUKA TOMOT€HHBIX PEakiuil. 3aKoH
HU JICACTBYIOILIUX MacC.
. Ilopsinku peakuuii 1 X MOJIEKYJISIPHOCTb.
J Peaxmu nepBoro, BTOporo 1 n-ro mopsaKoB.
J Kunernueckue ypaBHEHUS 711 peakIMil pa3iINYHbIX ITOPSIIKOB.
. Ilepron nosynpeBpaleHus.
J KoncTaHnTa CKOPOCTH peakIyy, ee CBOHCTBA, PA3MEPHOCTH U OTPEIeTICHHSI.
J Meroib! onpe/ieNieHst MOpsIIKa PeaKIiH.
IToBepxHOCTHOE HATSKEHUE, METO/IBI €T0 H3MEPEHUSI. dusnueckas
AncopO1us, OCHOBHBIE ITOJIOKEHHS U YPAaBHEHHUS aicOPOLIUH. XUMHUS
VYpaBuenue ['n60ca. E1.B.02
YpaBuenue Opelinanuxa. YpaBHenue JIeHrmopa.
3aBHCUMOCTb aICOPOLIMH OT TEMIIEPATYPBHI.
Ymets BbIOpaTh mapaMeTpsl Ipo- N N -
— derspKo- Beinosnenue naﬁopaTopHmUJ pa6oTsl Ne3 TpeTuit KOMIIOHEHT B IBYXCIOWHOM KUAKOCTH 5
Beinosnenne nadoparopHoii padotsl Ned BinusiHue TemMnepaTypbl Ha CKOPOCTh XMMHUYECKOM peakiiun
XUMHYECKUX  HCCIeI0Ba- .
i BroinosiHenue JadopaTopHoii padoTsl NeS A ncopOrus
Bnanets | HaBbIKaMu MIPOBEACHUSA JOMAIIHEE PACYETHO-TPA®UNYECKOE 3AJJAHUE Ne2
(U3UKO-XMMUYECKUX  HC- «XUMHYECKasi KHHETHKA»
CIIeTOBaHUN DopMyTHPOBKA 3aTaHUS

Uccaenosanue 1
Jns peakiun A+B — TpoJyKTHl peakiyy, HadaJbHBIE KOHIIGHTpanuu (c,) BemecTB A u B paBHBI u




Cmpyxm CmpyxkmypHuviti
VDHbI Manupyenvie 91eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
COCTaBIISIOT: Co(A)=co(B)=c,=.... MOJIB/ M.
M3MeHeHne KOHIICHTpAIMi BemecTB (Cj) BO BpeMeHH (Tj) mpu pasauyubix Temmeparypax (T;).
Haiitu snepruto akruBanuu (E), npeadkcnoHeHManbHbIil MHOXUTEH (Ko) 1 Bpems (Ts), 3a KoTopoe ... %
BeniecTB A U B mpu Temmnepatype Ts = ... K mpeBpaTutcsi B MpoAyKTHl pEaKIiyy.
3HaTh OCHOBHBIE METOIBI HCCIe- | [lepeuens meopemuueckux 60npocos K 3auemy:
JOBaHUHM, HCHOJb3yeMble | MeTobl HecaeA0BaHUM KOPPO3UOHHBIX MPOLIECCOB:
MpU 3allUTe METAJIOB OT | - 1aOOpaTOPHEIE;
KOppO3UHu - IKCILTyaTallMOHHBIE;
- BHeabopaTopHBIe
YMetb BbIOMpaTh MeTonbl HUchbl- | IIpakmuueckue 3a0anusn:
TaHWUW; aHaMM3UpPOBaTh U | OmucaTh METOMABI ONIPEACIICHUS MTOKa3aTeNle KOPPO3UHU: Kopposust u
00pabaThIBaTh PE3yJbTAaThl | - MACCOBBIN; 3alluTa Me-
WCCIIEIOBAHUNA W W3Mepe- | - TIIyOWHHBIH; TaJlJIOB
HUM - 00BEMHBIH; b1.B.JIB.05.01
- MEXaHWYECKHH U T.11.
Bnaners | NpakTUUECKUMM HABBIKAMHM | 3a0aHUA HA pewieHue 3a0ay U3 npogeccuoHanbHou 001acmu, KOMNIACKCHbLE 3A0AHUA:
MpOBEeNEHUsI  KOPpO3uOH- | [IpogeMOHCTpUpOBaTh HABBIKU B O ONPEAETICHUH KOPPO3HOHHON YCTaOCTH, MEXKKPHUCTAIUIMTHONH KOPPO-
HBIX MCIBITAHUH U TpUMeE- | 3UM, KOPPO3UH IIPU TPEHHH, KAPOCTOUKOCTHU U T.II.
HEHHS METOJIOB 3allUThI
METAJIJIOB OT KOPPO3UHU
3HaTh MeToabl ompeneneHus Gu- | Ilepeuens meopemuueckux 60npocos K 3auemy:
3UYECKHX CBOiicTB Mmare- | 1. Cr10co0bI OLIEHKH XJIaJHOJIOMKOCTH (XJIaZOCTOMKOCTH).
pHanoB 2. [{uknryeckre CIBITAaHUST MEXaHHYECKUX CBOMCTB.
3. HcnpiTanus Ha ®KapOCTONKOCTH.
4, HcnpITanus Ha KOPPO3HIO. q)H%quCKHe
5. HcnpiTanus Ha ©3HOCOCTOMKOCTh IPU TPEHUH. CBOMCTBA MC-
6. MeTop! oTIpeieTIeHHs KAPOCTOHKOCTH. Tajios
7. MeToabl U3MEpEeHHsl TETIONPOBOJHOCTH. b1.B.JIB.05.02
8. Mertobl u3Mepenust ko3 uipienTa JMHEHHOTO pacuIupeHus
YMetb oopmiATh, TpeAcTaBIATh | [Ipakmuueckue 3a0anus:

U aHAJIM3UPOBATHPC3YJIbTA-

HpeZ[CTaBI/ITB PE3YJIbTAThl OAHOI'0 U3 3aJaHHBIX NIPCNOAABATCIICM UCIIbITAHUA (1)1/131/1%01(01" 0 CBOICTBa Me-




Cmpyxm CmpyxkmypHuviti
VpHbll [Thanupyemsie a1eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. -
Komneme HOL
HYyuu npozpammol
THI UCTIBITAHWI MaTepualioB | Tajuia B «KypHalle HCIIBITAaHUIY, IPOBECTH aHATIN3 TTOTyYCHHBIX 3HAUYCHUN
Brnaners | cmocobamu BbIOOpa UCHBI- | 3adanus Ha pewtenue 3a0ay U3 nPoPeccuoOHaNbHOI 001acmu, KOMNIAEKCHbIE 3A0AHUSL:
TaTeNbHBIX MAallMH W TpH- | Hazeamsv ocHogHble npunyunsl 66100pa UCHHIMAMETbHBIX MAWUH U HPUOOPOE 0151 NPOBEOEHUSL:
OOpOB il OmpelesieHNs | - TMHAMUYECKUX UCTIBITAHUIA;
(hm3nUecKUX CBOICTB - ICTIBITAHUH CTaHIAPTHBIX 00pa3IOB HA U3THO;
- XJIaIHOJIOMKOCTH;
- HUKJINYECKUX UCTIBITAHUH;
- TPELIMHOCTOMKOCTH;
- JKapOCTOUKOCTH;
- KOPPO3UOHHOM CTOMKOCTH;
- I3HOCOCTOMKOCTH H.T.II.
3HaTh TpeboBanus K moxarotoBke | [IpaBuia coctaBieHus, HanucaHus ¥ 0(OPMIICHHS OTYETA TI0 MPOU3BOACTBEHHOM — MPETUIUIOMHOM
OTYeTa MO NMPEATUIIOMHON | TIPAKTHKE.
MPaKTUKE COTJIACHO YTBep- | Bum BhIyckaeMol 3aBOJOM MPOJYKIWH, UCTOYHUKH IOJYy4aeMOT0 HCXOJHOrO MaTepuala, TOIUIHBA,
KICHHBIM (hopMam AIIEKTPOIHEPTHH, BOTOCHAOKeH . TeXHOIOTnYecKast CBA3b OCHOBHBIX MPOMU3BOJICTBEHHBIX 11€X0B. BHYT-
pH3aBOJCKOM TpaHcropT. OpraHu3amus yrnpasieHHs 3aBoJoM. [IepcriekTHBEI pa3BUTHS 3aBOJia U €ro 3Ha-
YeHHUe JIJIsl HApOJIHOTO XO3SMCTBA | ISl IAHHOTO MPOMBIIIIJICHHOTO palioHa
Ymethb coctaBisATh  oTder 1o | CoCTaBisATh, MUCATh U OQOPMIISTH OTYET MO TIPOU3BOICTBEHHON — MTPEUIMTUIOMHON NPAKTHUKE. ITpousBoxnct-
MPaKTHKE XapakTepHuCTHKa BBIITYCKaeMOH MPOAYKIMU (HOMEHKIIATypa, CEpHHHOCTh, COPTAMEHT BBIITyCKaeMoOU Npo- | BEHHAs —
JDyKIUH, Mapku ctainu). TexHudecKrne ycaoBHs M CTaHIApThl Ha BBITYCKAaEMYIO MPOIYKIHI0. CBA3b ¢ ApYy- | IPEAIUIIIIOM-
rumu nexamu. Cxema ynpasieHus 1exoM. TeXHUKo-5KOHOMUYECKUe nmokasarenu nexa. [lyTu ynydienns | gas npakTuka
TEXHUKO-IKOHOMHYECKHX ToKasaTeneid. [lepcriekrnBel passutys nexa. Ilpusectn mmaH nexa, cxemy 1ex- | 52.B.04(IT)
HOJIOTHYECKOT'0 MPOIeCcca, OCHOBHBIE OT/ICJICHHS [1eXa, CXEMY IPY30II0TOKOB
Bnaners | npaBwiamu  moarotoBkd | [Ipuemamu coctaBnenus, HanucaHus 1 0QOPMIICHHsI OTYETA 110 MPOU3BOICTBEHHON — MPEAIUITIOMHON
YCTaHOBJICHHOW  OTYETHO- | IIPaKTHKE.
CTH 10 YTBEpXJIEHHBIM | MeTpOJIOrHYecKHid KOHTPOJb BBITYCKAeMOW NMPOAYKIMHU B Iiexe. Opranuzanus paboThl oTJena TeXHuYe-
¢dbopmam CKOT'0 KOHTPOJISl. MeTo bl KOHTPOJISI TOTOBBIX MeTH30B. OCHOBHBIE BUBI e()eKTOB, MPUYMHBI 00pa3oBa-

HUA, MCTOABI X BBIABJIICHUA U MCPONPUATHUS 110 UX YCTPAHCHUIO

IT1K-3 - rOTOBHOCTBIO HCIIOJIB30BAThH (pH3HKO-MaTCMaTquCKHﬁ arrmapar IJid pelcHud 3a1a4, BOSBHUKAOIIUX B XO¢C HpO(i)CCCI/IOHaJ'ILHOI‘/’I ACATCIIBHOCTHU




Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu

Inanupyemvie
pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

3HaThL

OCHOBHBIE ITOJIOKEHHUS TEO-
PHH IIPEIENIOB U HETIPEPHIB-
HBIX ()YHKITHIA;

OCHOBHBIE TEOpeMbI IU-
(hepeHIMaNbHOTO W WHTE-
IPaJbHOTO HCYHCIICHUS
¢yHKUMH oOAHOM W He-
CKOJIBKUX MIEPEMEHHBIX,
MeTonel g dhepeHnrnatb-
HOTO MCUYHUCIICHUSI HCCIIE0-
BaHUS (QyHKIMT;

OCHOBHBIE THIIBI OOBIKHO-
BEHHBIX UG depeHnnatb-
HBIX YpaBHEHUH U METOJBI
UX peLIeHuS;

OCHOBHBIE ITOHATHUSI TEOPUH
BEPOATHOCTEN U MaTeMaTH-
YECKOU CTATHUCTHKHU

Cwmotpu ¢atin — «Criucok Borpocos k [1K-3-3»

YMeTh

NPUMEHSTH METOIbl JUd-
(bepeHIMaTBHOTO HCYHUCIIe-
HUS  JUISL  HMCCIIeIOBaHHs
GyHKUMH omHOW M JBYX
NepEeMEHHBIX (B TOM YHCIe
Ha JKCTPEMyM, IOBEICHHE
Ha TpaHuIle o0JacTu 3afa-
HUS U T.IL);

BBISIBJIATh, CTPOUTH U pe-
[IaTh MAaTeMaTHYECKUE MO-
JeJM PUKIIAIHBIX 3a/1a4;
o0cykaaTh CrocoObl 3¢-
(DeKTHBHOTO pelIeHus 3a-

Ilpumepnvle npakmuuecKkue 3a0aHUA U 3a0a4u
. X—COSX
lim ———

3apanue 1. [Toxaxure, uto npenen *~~ X+COSX ge MoxkeT ObITH BBIUKCIIEH O npaBuiry Jlonurans. Haii-
b
JIMTE 3TOT MPEJIEIT IPYTUM CIIOCOOOM.

a2 _ .
3anaua 2. K rpaduxy ¢pyHKIuN F()=3-%" 5 ero touxe ¢ abcrpccoit*0 =~ Imposenena kacarensras. Haii-

TH TUIOMIAb TPEYTOIBHUKA, 00Pa30BaHHOTO KAacaTEIbHOW M OTPE3KaMU, OTCEKAaEMBIMHU €F0 Ha OCSAX KOOp-
JIMHAT.

3agaya 2. Haiitu neHTp Macc OJHOpPoOJHOro Tema ¥ =1, OTrpPaHUYEHHOTO IOBEPXHOCTSMU

Y2 +2° <x<2.

7=5x%+8y—-2x+1

3anaua 3. Haiitu HauOosnblee 1 HanMeHblIee 3HaUeHUsT (DYHKIIUU B 3aMKHYTOH 00-

Maremarnka
b1.5.09




Cmpyxm CmpyxkmypHuviti
HbI anemMeHm
P Inanupyemvie
neMeHm Oyenounvie cpedcmea obpazosameins
pe3ynvmamul 00y4eHus. 9
Komneme HOU
HYyuu npOSPAMMbL
- . 2
f1ad, pacrosnasath dGEK- | yaery 1 OrpaHHYCHHON MuHUAMHE X =4, Y~ =4X.
THUBHBIE PE3YNILTAThI OT HeE- N
3aganue 4. [Togymaiite ¢ TOMOIIBIO CPEIICTB KAKOTO pasjieia MAaTEMAaTUKA MOXHO PEIIMThH CISAYIOUIYIO
3¢ GEKTHUBHBIX
3amaqy.
«Jlns yOOpKM cHera Ha yJHIaX TopoJia UCIONB3YIOTCS CHeroyoopouHble MamuHbl. OHE paboTaloT B Te-
YCHHE CBETIIOT0 BPEMEHH CYTOK C 6 10 18 4acoB ¢ IIOCTOSHHOMN CKOPOCTBIO YOOpKH cHera 400 (m%/4). W3-
MEHEHHE 00beMa CHera, BBINAJAIOINIETO Ha YJHUIBI TOPOJia B TOPOJC B TCUCHHE CYTOK, MOXKHO OITUCATh
das 2
ypasHemuem 4! rae — 06beM cHera (B M°), BBIMABIIEro 3a Bpems t (B wacax), 0<7<24.
B moment Bpemenu! =0 Ha yauuax ropoxa nexur 1000 M® cHera. YCTaHOBHTE COOTBETCTBHE MEXIY
F(t).
BpeMeHeM t 1 00beMOM CHera, JIeXKAIEro Ha YIIUIax ropoja () »
CocTaBbTe MAaTEeMAaTUYECKYIO MOJICTb ATOU 3a/1a4u U PEIINTE e€.
Bnaners | HaBblkamu moctpoeHus W | [IpuMepHble MpakTHYECKHE 3aaHUs M 3a1a4YH

pelIeHnsT MaTeMaTHYECKUX
MOJENEH NPUKIAIHBIX 3a-
nad;

crocobaMu  OILIEHWBaHUS
3HAYUMOCTH H TIpaKTHYe-
CKOM IPUTOJHOCTH IIOJIY-
YEHHBIX Pe3yIbTaTOB

3anayva 1. [{ng pemenns 3a1a4u cAeIaiTe CXeMaTHUECKUH YePTEeX U MOyunTe (PyHKIMOHAIIb-
HYIO 3aBUCHMOCTD IO YKa3aHHIO K 3a1aue. Haiinure obnacts onpeaenenus 3Toi QyHKIUH 1O
CMBICITY 3371aui. BeruucnuTe 3HadueHust 3TOH (yHKIMY NPU TPeX pa3indHbIX 3HAYCHUSX apryMeH-
ta. Uccnenyiite QyHKIMIO HA HAaUOOJIbIIIEE ¥ HAaMEHbIIee 3HaYeHus. OTBEThTE Ha BOIIPOC 3ajia-
YH.

«Ceuenne ToHHENS UMeeT GopMy MPSIMOYTOIBHUKA, 3aBEPIIEHHOT0 Mmolykpyrom. [lepumerp ce-
yenus 18 M. [Ipu kakom pajuyce Mosykpyra Iuiomaab ceueHus OyaeT HanooIbIIen ?»

0O0603HaubTE paguyc Moykpyra yepe3 I' u BeIpasuTe IIIOLIAIb S cevenms xax ¢byHKLuio ot I

S=5(r)

3anaua 2. Ha xakoif BbICOTE I Hal LIGHTPOM KPYIJIOr'O CTOJIA paidyca a cleayeT MOMECTUTh JIaM-
Iy, 4TOOBI OCBEIICHHOCTh Kpasi CToa Oblia Hauboubiei? (CaMoCTOsSTEIHO MTPOaHAIM3UPOBATh
cpencTBa (3HAHMS, METOBI) KaKOTO pa3Jieia MAaTeMAaTHKHU TOTPEOYIOTCS M1 peIIeHUS TaHHON
3a/1a49n).

X =190 r HSHCHHﬁ, HU3TOTOBJICHHBIX Ha IICP-

y =180

3agaua 3. Ilo BeIOOpKEe 0OBEMa n=35 HaWJeH CpeIHU BeC

m =40

BOM CTaHKE; IO BEIOOpKE 00BeMa HailJIeH CpeHUi Bec T M3JCIUM, N3rOTOBIICHHBIX Ha




Cmpyxm CmpyxkmypHuviti
HbI anemMeHm
P Inanupyemvie
neMeHm Oyenounvie cpedcmea obpazosameins
pe3ynvmamul 00y4eHus. -
Komneme HOU
HYuu npozpammbl
~ 2 ~ 2
DK =7 DY =
BTOPOM CTaHKe. | 'eHepanbHble TUCTIEPCHU W3BECTHBI: « =102 , (/ 80 . Tpebyercs mpu ypoBHE
< -
a=001 H,:M& =M .
3HAYUMOCTHU MPOBEPUTH HYJIEBYIO TUIIOTE3Y - - IpU KOHKYPHUPYIOILIEH TUIIOTE3e
< -
a) H, .MQ(}M(ﬁ
< N
5) H, .MQ(/>M(/.
3Harp OCHOBHBIE METOABI pe-
IlepeyeHb TeopeTHYECKUX BOIPOCOB K IK3aMEHY:
IIeHUsT (U3UYECKUX 3a-
Jiad; 1. Mexanuueckoe apmxenue. CKopocth. Yckopenue. HopMmaabHOE ¥ TAHT€HIIMATLHOE YCKOPEHUS.
OCHOBHBIE 3aKOHBI [IpsiMonmHEHOE paBHOMEPHOE W PABHOYCKOPEHHOE IBIKEHHUSL.
obmeit hu3uku 2. BpamarensHoe JBKeHHE aOCOIMIOTHO TBEPAOro Teaa. Kunemarnueckue XapakTepuCTUKH
BpaliaTeIbHOTO ABUKCHUS.
3. CBA3b MEK/Iy KHHEMATHYECKUMH XapaKTEPUCTUKAMH MOCTYATELHOIO U BPAIIATELHOTO JIBHYKEHHH.
PaBHOMEpHOE M paBHOYCKOPEHHOE JIBIDKEHUS 110 OKPYKHOCTH.
4. Tepsblii, BTopoii u TpeTrii 3aKoHbI HptoToHa. Crita 1 Macca. MexaHH9IeCKHi IPUHIIHIT
OTHOCHUTEIILHOCTH.
5. Mexanunueckast sHeprusi. Pabora. Kunernueckas ¥ OTEHIMAIbHAS SHEPTHS.
6. 3aKOHBI COXpPAaHEHHUS UMITYJIbCA M MEXAHMYECKON DHEPTMH B MEXAHHKE. 3aKOHBI coXpaHe-Hus npu yn- | PU3uka
b1.b.10

PYrOM M HEYNIPYTOM yZAape.

7. MowmeHT cuitbl. MomenT unepimu. Teopema Illteiinepa u ee mpuMeHEHHE.

8. OcHOBHOE ypaBHEHHE JMHAMUKH BPALIATEILHOTO JIBIKEHHUSL. 3aKOH COXPAHCHHUSI MOMEH-Ta HMITYJIbCA.

9. KuneTnueckast 3HEprusi BpAIIaTeNLHOIO JABMKEHHs. PaboTa 1Ipu BpalaTeibHOM JBUKE-HUH.

10. MatemaTuueckuii u puznueckuii MasTHUKN [TuddepeHnran-Hoe ypaBHEHHE HE3aTyXa-FoInX KoJe-
OaHuil. DHEPrusi rapMOHMYECKHUX KOJIeOaHUH.

11. YpaBuenue 3aTyxaromux kojueGanuii. XapakTepUCTUKH 3aTyXalOIIHX KoJeOaHuil. BoI-HyK1eHHbIE
konebanus. Pezonanc.

12. Crnoxenune B3anMHO-TIEPIIEHIUKYIISIPHBIX Kosebanuii. @urypst Jluccaxy.

13. Cnoxenne xoaebanuii OHOTO HANpaBiIeHUs. buenns.

14. Tonepeunslie 1 POJOIIbHBIE BOJIHBL. Y paBHEHHUE IUIOCKO# BONHBL BoHOBOe ypaBHeHue. Crosiume
BOJIHBI.




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.

33.

Wneanpnbiii ra3. [lapamerpsl coctosHrs. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KUHETHYECKON TEOpUU
ra3os.

Pacnpenenenue Momeky:n ra3a mo ckopoctsm (pacnpenenenue Makcseiua, ['aycca). Pac-mpenenenue
bonsumana.

Crenenu cBo6oabl MoJieKyJ1. Pacipenenenue sHepruu 1o creneHsM cBo0o1sl. BHyTpeHHsAs sHEprust
UJ€aIBHOIO Ia3a.

Nzonporieccr! B razax (M30XOpHBIA, H300apHbIH, H30TepMudeckuii). PaboTa, coBepiraemast ra3oM npu
Pa3IMYHBIX U30IIpOLECCaX.

IlepBoe Hauano TEpMOJIMHAMUKH, €T0 IPUMEHEHHE K pa3IMYHbIM H30MPOIIEcCaM.

AmabaTHBIA U TOMUTPOITHBIN Tporiecchl. Pabota mpu agnabatHoM mporecce. TermmoemM-KocTh ra3oB.
Kpyrossie, o0patumble 1 HeoOpaTuMble poliecchl. [IpuHIMN 1efcTBUS TEIUIOBON U XO-JIOJMIEHON
mammH. [ukn Kapro u ero KITJ.

OHrponusa. CTaTHCTUYECKHI U TEPMOJUHAMHUYECKUI CMBICIIBI SHTponuH. Bropoe Hagano
TEPMOAMHAMUKH.

PeanbHeble raszsl. Ypasaenue Ban-nep-Baansca.

N3otepMmel peanpHoro raza. Kputnaeckne napametpsl. Kputnueckoe cocTosHHE.

BuyTpeHnHss sHeprus peanbHoro raza. Opdext xoynsa-Tomcona. CkmKeHUE ra30B. DH-TabIHA.
Kunxoctu. IloBepxHOCTHOE HaTsKEHHE )KkUAKOcTed. CMaunBaHuE U He cMadnBaHue. KanmuisipHele
SIBIICHUSI.

SBnenus nepeHoca: qudQy3us, TEIIONPOBOJHOCTD, BHyTpeHHEE TpeHHe. CBsi3b K0 OU-IIUEHTOB
MepeHoca.

Teepasie Tena. Kprucrannudeckas pemieTka TBEpAbIX Tel. BUapl cBA3el B KpUcTaiax.
DIIeKTPUIECKUN 3apsil, CBOMCTBA 3apsiaa. 3akoH KymoHa. DIeKTpHIecKuii 3apsT MPOTHKEHHBIX TEI.
OnekTpocTaTuueckoe nosje. HanmpsskeHHOCTh, CHIIOBBIE IMHUY, TPUHLUI CYIIEPIIO3ULIMH IEKTPOCTa-
THYECKUX IOJIEH.

DIeKTPUIECKUN U0 U €T0 ToJie. J{MIonh B 3JIEKTPHIECKOM TIOJIE.

Teopema ["aycca ans 31eKTpocTaTUUECKUX TOJIEH B BAKYYME U €€ IpUMeHeHue (11oj1e 0€CKOHEYHOT o
NPSAMOJMHEHHOTO TIPOBOIHUKA M LIMIIMH/PA, OECKOHEUHOMN 3apsKEHHON TNIOCKOCTH U ABYX Mapai-
JIENBHBIX TUIOCKOCTEH, cepr)

IupKyssiyst BEKTOpa HAPSPKEHHOCTH 3JIEKTPOCTATUYECKOTO MOJISI.
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34.

35.
36.
37.
38.
39.
40.
41.
42.

43.
44,
45.
46.

47.
48.

49.
50.
51.
52.
53.
54,
55.
56.
57.
58.

59.

[lorenuman anekTpocTaTHuecKoro noss. CBs3p HANPSHKEHHOCTH U MOTEHIMANA 3IEKTPOCTaTHYECKOT 0
OIS

DNEeKTpUUYECKOE MOJIE B BeleCTBE. JIM3IEKTPUKH. BEKTOp 3/IEKTpHUUEcKOTro CMEIIEHHUS.

Teopema ["aycca niig 3n€KTpOCTaTUYECKUX MOJIEH B IUAJIEKTPUKAX.

VYcnoBre Ha rpaHULE pa3fesa METAUT-AUIIEKTPHK U AUAIEKTPUK-IUIEKTPHK.

Onektpuyeckas eMKocTb. KonaeHncaTopsl. CoequHEHUE KOHACHCATOPOB.

OHeprus MEeKTPUUECKOTo MOJIs.

[ToCTOSIHHBIN AIEKTPUUECKUNA TOK U €r0 XapaKTEPUCTUKU. Y PaBHEHUE HEPA3PHIBHOCTH.
Croponnue cunsl. J./0.C.

3axon OMa 17151 OJHOPOAHOI'O M HEOJHOPOJIHOTO Y4acTKOB 1enu. ConpoTUBIEHUE TPOBOAHUKOB. 3a-
koH J[>koyns-JIenua.

[Ipasuna Kupxroda nms pa3BeTBICHHBIX [N U UX MIpUMEHEHHE.

Teopus [dpyne 37eKTponpoOBOIHOCTH METAILIOB.

MarauTHOE TI0JIE U €r0 XapaKTePUCTHUKH.

3akoH buo-Casapa-Jlamnaca. [IpuHiun cynepno3unuy MarHATHBIX nosield. HanpskeHHOCTh MarHuT-
HOTO TTOJIA.

3akoH Amnepa. BzanmoneiicTBie 1ByX NapaieNnbHBIX TPOBOJIHUKOB C TOKOM.

MarsauTtHOe ToJie IBIXKYIIerocs 3apsaaa. ABIKyIIrecs 3JeKTpUYecKUe 3apsa/Isl B MAarHUTHOM TOJIE.
Cuna Jlopenua. Oddexr Xoma.

3aKoH MOJHOr0 ToKa. MarHuTHOE ToJIe COJIEHOU 1A ¥ TOPOU/IA.

IToTok BekTOpa MHIYKLIMK MarHUTHOrO nosist. TeopeMa I'aycca [u1si MarHUTHBIX HOJIEH.

PaboTa o nepemMenieHuIo NpoBOIHMUKA C TOKOM B MAarHUTHOM TIOJIE.

OnekTpoMarHuTHas MHAYKUuUs. OnbITh apajaes.

WNnayxtuBHOCTH. CaMoMHIyKIWsL. B3anMHas nHAyKIHS.

TpancdopmaTopbl. DHEPrys MArHUTHOTO TIOJIS.

Onexrpuueckue Konedanus. [lepeMeHHBIN TEKTPHUECKHIA TOK.

Teopus Makcsemia 1Jis 31€KTPOMarHUTHOTO T1OJISL.

JIBoiicTBeHHas MpUpOa CBeTa. 3aKOH OTPAKEHHS U TPEIOMIICHHUS CBETA.

Hutepdepeniius ceeta U ycioBHUe ee nposiBieHus. Merosl HaOmoaeHus uarepdepenun. Pacyuer
KapTUHBI HHTEPPEPEHIINHN OT IBYX NCTOYHUKOB CBETA.

Wuatepdepeniins B TOHKHX TUIeHKaX. [1010Ck paBHOTO HAKJIOHA M PAaBHOW ITUPUHBIL.
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60.
61.
62.
63.
64.

65.
66.
67.
68.
69.

70.
71.
72.
73.
74.
75.
76.
77.

78.
79.

80.
81.
82.

83.
84.

[Mpunnun Iolirenca-Openens. Audpakuus ceera. Metoa 300 Openensi.

[IpssmonuHeliHOE pactipocTpaneHue ceera. Jndpakius Ha KPYTJIOM OTBEPCTHH H JUCKE.

Hdudpaxuust OpayHrodepa Ha menu 1 AuGpakHOHHON peneTKe.

[MpoctpancTBennas pemetka. Paccesnue ceta. @opmyna Bynwsga-bperros.

BonHOBBIE 1 KOPITYCKYTISIpHBIE CBOMCTBA cBeTa. JlaBieHne, mMiynbce, Macca (potoHa. CBA3b SHEPTUH H
UMITyJIbCa PENIATUBUCTCKOMN YaCTHIIBI.

I'unoresa [Inanka. M3nyuenne AUT. 3akon Credana-bonpumana. 3akon cmemenns Buna.
®doroaddext. Bumer hoTorddexra u Teopus BHemHEro Gporodddexra. PenstuBucrcknii hoTodPpdexT.
Oddext Komnrona. TopMO3HOE PEHTTEHOBCKOE HU3TyUCHHUE.

Jmuaa Bomast ebpoits. [puanmn vHeonpenenennoctei ['eizenbepra.

y-GOyHKIHST W ee cBoicTBa. YpaBHeHue lllpemuHrepa (BpemMeHHOe W cTammoHapHOe). JIBIkeHne
CBOOOTHOM YacTHIIBI.

YacTuiia B NOTEHIMATBHOM siMe (OCCKOHEYHOH M KOHEUHOH ).

KBaHTOBBIN rapMOHUYECKUH OCIIMILISATOP. TyHHEIBHBIH 3G (eKT.

Mouenb crpoeHust aroma Tomcona. OnbiT Pesepdopaa. Mojens atoma Pesepdopa u ee TpyHOCTH.
IToctynarel bopa. Paguycel 6opoBckux opout u sHeprus atoma. OnbiT @panka u ['epua.

Nznydenne aroma Bogopoaa. ®opmyna bansmepa. CieKTpalibHBIE CEPUH.

CHnomHoN 1 XapakTepUCTHUECKUI PEHTTEHOBCKHE CIIEKTPBI. 3aKOH Mo3iu.

ATOM BOJIOpPO/Ia B KBAaHTOBOHW (u3rke. KBaHTOBbIC UnCIA.

OpOuTanbHbIi U COOCTBEHHBIH MOMEHTHI WMITYJIbCa D3JIEKTpOHA. [ MPOMarHUTHOE COOTHOIICHHE.
Marneton bopa.

DNEeKTPOHHBIE CJIOU B 000J0UKH. [[pUHINMIIBI TOCTPOEHUS NIEPUOIMUECKON Tabmuibl MeH eneena.

®opMHUpOBaHUE YHEPTETUUECKHX 30H B TBEPAOM Tese. CTpoeHHe MPOBOHUKOB, TOIYIPOBOJIHUKOB H
JIUDIIEKTPUKOB C TOYKU 3PEHUS 30HHOH TEOPHHU.

IIpoBoaMMOCTH COOCTBEHHBIX W TPUMECHBIX TTOIYIIPOBOTHUKOB.

Pacnipenenenns ®epmu-upaka, boze-Oitnmeitna, Makcsenna-bonasimana. Oneprus Gepmu.
SIBneHuns Ha TpaHUIE ABYX MOJIYMPOBOJHHUKOB Pa3HOTO THIIA NMPOBOAMMOCTH. [IpuHIMI neicTBUS U
Ha3Ha4YeHHE AMOAA U TPUOJA.

CocTaB 1 XapakTepUCTUKN aTOMHOTO sA1pa. SlaepHble cuiibl. Moaenu CTpoeHHs aTOMHBIX siAep.
DHeprus cBsi3y siypa. Y nenbHast 3Heprusi cBs3H. JleekT Macchl.
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85. EcrecTBeHHass U MCKYCCTBEHHAs! PAJHOAKTUBHOCTH. XapaKTEPUCTUKA O-, f3-, y-u3nyueHuil. Ddpext
Méccbayapa.
86. Knaccudurkanus snepubix peakiuii. CocraBHoe sipo. DPhekTuBHOE ceucHre. XapakTepHoe SIepHOe
BpeMSI.
87. Peakiuu nesnenus siapa. Lennble sieprbie peakiuu. TepMosIepHble peakiuu. S aepHble peakTophl.
88. Knaccudukanus snemenTapubix yactul,. KocMuueckue nydu.
VMeTh | BBLAEIATh OCHOBHBIE (u3u- | [IpuMepHbIe NpakTHYECKHe 3aaHusl /I JK3aMeHa:

YecKHe SBJIICHWS TpU pe-
IeHUH (PU3MYCSCKUX 3a]1aY;
KOppPEeKTHO  (hopMynupo-
BaTh U apryMEHTHPOBAHHO
00OCHOBBIBATh HEOOXOIH-
MOCTb HpI/IMeHeHI/IH OCHOB-
HBIX (DU3UYECKUX 3aKOHOB
MpU PelIeHUH (pU3nIecKux
3a7a4

1.

Touka OBHXKETCS B IUIOCKOCTH XO0Y MO 3aKOHY: X =-—2t; y=4t(—t:. Haiitn ypaBHEHME TpaeKTOpUU

y = f(x) 1 1300pa3uTh ee rpauuecku; BEKTOp CKOpoCcTH V U yckopeHHs d B 3aBUCHMOCTH OT Bpe-

-

MCHH; MOMEHT BPEMEHH 1o, B KOTOPBIA BEKTOP yekopermus d cocTaBisieT yroy m/4 ¢ BEKTOPOM CKOPO-

ctuV .
OnpefenauTs HETOYHOCTh B OMPEACICHUH KOOPAMHATBI AX 3JICKTPOHA, IBUKYIIETOCSI B aTOME BOJO-
poja co CKOPOCTHIO

— eclid JOIycKaeMasi HETOYHOCTh coctaBisieT 10% ot e€ Benu-

YMHBL. YKa3aTh, NMPUMEHUMO JIH TOHSTHE TPAaCKTOpUU B JaHHOM ciydae. [locrosnHas Ilnanka:
, , Macca 3JIeKTPOHa

Ha moBepxHOCTh MeTaia MnajiaeT MOHOXPOMATHYSCKUN CBET C JUTMHOW BOJHBI . Kpac-

Has TpaHuna GpotodrpdexTa . Haiitn 3Hauenue 3aaep kuBaroieil pa3HOCTH MOTEHIIHAIOB

, KOTOPYIO HY>KHO TPUJIOKHTB K (POTO3JIEMEHTY, 4TOOBI npekpatuth (HoToToK. [locTosHHas [Tnanka

, CKOpOCTH CB€Ta B BAKYyMC —, MOAYJIb 3apsaa 3JJICKTPOHA

Maremarndyeckuii MassTHUK AAuHOW 0,9 M OTKIOHMIM Ha 5 CM M OTIIyCTWJIH, IOCJIE YEro OH Hayall
coBepIIaTh 3aTyxaromie kojaedanus. Yepes 5 mOMHBIX KoJeOaHNi aMIITUTya YMEHBIINIIAch B 2 pasa.
Hanmcars ypaBHEeHUE IBUKEHHS 9TOIO MasTHUKA, €CIIM OHM COBEPUIAIOTCS 110 3aKOHY CHHYCA.

Ha Baronerky maccoii 800 Kr, KaTsIIylocs 0 TOPU30HTAIBHOMY IIyTH cO cKOpocThio 0,2 M/c, HAaCHI-
namu cBepxy 200 kr meOHs. Ha ckombko nmpy 3TOM yMEHBIINUIIACh CKOPOCTh BATOHETKH?

Wmitysibe p pesiiTHBUCTCKOW YacTHIBI paBeH MoC (Mo-Macca mokost). OnpenenuTe CKOpoCTh YaCTHIIBI
V B JIOJISIX CKOPOCTH CBETa U OTHOLICHUE MACChI IBIIKYIIIEICS YaCTHUIIBI K €e Macce MOKost M/M.

[To mpoBOIOYHON pamMKe MMEIOIIeH (hopMy MPaBHUIHLHOTO MIECTHYTOJILHUKA, HIET TOK cuiioi 1=2 A.
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[Ipu 3TOM B LIEHTpe paMKu 00pa3zyeTcsi MarHUTHOE TI0JIe C HanpshKeHHOCThio 33 A/m. Haittu anuny
IIPOBOJIOKH, U3 KOTOPOH CAEIaHa paMKa.

8. B marnutHOE moJjie, MHAYKIUA KOTOPOIo B= 0,05 TJ'I, noMenICHa 3aMKHYTasl HAKOPOTKO KaTyIlIKa,

cocrosmias u3 N = 200 ButkoB npoBosioku. Conpotusienue karymku R = 40 Owm, miomans nonepey-
HOTo cewenmst S=12¢m’. KaryIka moMermena Tak, 9to ee och coctaisier yroa o = 60° ¢ HanpaBieHn-
€M MarHuTHoro nojs. Onpenenute 3apsj, TPOLIEININA 0 KaTylIKe NPU HCYE3HOBEHHH MarHUTHOTO
HOJIA.
9. DieKTpoH, YCKOPEHHBIN Pa3HOCTHIO MOTEHIIHAIOB TOMA1aeT B OJHOPOAHOE MArHUTHOE ITOJIE C HHIYK-
nueit 9 MTn u aBMKeTca Mo BUHTOBOM JIMHUU ¢ paauycoMm 0,9 cM u marom 7,8 cMm. OnpenenuTs
YCKOPSIIOILYIO Pa3HOCTb IIOTEHIUAIOB MIEKTPUYECKOro MOJIs.
B pesynbrare HarpeBaHHs YEPHOTO Teja IJIMHA BOJHBI, COOTBET CTBYIOIIAs MAKCHUMyMYy SHEPTUH
TEIUIOBOTO M3Iy4YeHMs, yMeHbIInWiaach oT 2,7MkM a0 0,9 Mxm. Omnpenenute, BO CKOJBKO pa3
YBEIUYWIIACH SHEPreTHYecKasi CBETUMOCTh Tena. Kakoi Oblla M Kakoil craja MOIIHOCTh M3Ty4YCHUS,
eCIIM M3JTYYaKoIIas IOBEPXHOCTH Tena paBHa 20cm™?

10.

Bnaners

crocobaMu  IEMOHCTpPAIIUU
YMEHUS aHAJTN3UPOBATh
MIPUPOTHBIC SIBICHUS,
METOJIaMHU peleHus: (hpuzu-
YECKHX 3a7aY,

HaBbIKAMH M METOJIMKaMHU
0000IIeHNsT  pe3yNIbTaTOB
penreHus, JKCTIIEPUMEH-
TaJILHOU JIESITETLHOCTH;
criocobamMu OllCHUBAHUS
3HAUUMOCTU M TpaKTHye-
CKOM MPUTOJHOCTH TIOJIY-
YEHHBIX PE3yJbTaTOB

Branenne HaBbIKaMU BBITTOJTHEHHS JIAOOPATOPHBIX paboT
3aganus k JabopaTopHbBIM padoTam:
Jlaboparophas padora Nel

1 3aMKkHyTbIe cucTeMbl. KoHCepBaTHBHbIE U AUCCUIIATUBHBIE CUIIBI (OmpeesieHne u npumepst). Co-
OTBETCTBHE 3aKOHOB COXPAaHEHUH U CUMMETPUH MPOCTPAHCTBA U BPEMEHH.

2 Kunernueckas sHeprusi. [loTeHnmanbHas SHEpPrusi pa3iMyHBIX CHUCTEM. 3HAaK MOTCHIUATBLHON
sHepruu. [lomHast MexaHHUYECKasi SHEPTUsl CHCTEMBI.

3 3aKoH COXpaHEHUs [TOJTHON MEXaHWYECKOW SHEPTUH CUCTEMBI. | 'paHuUIIbl IPUMEHUMOCTH 3aKOHA U
MPUMEPBI.

4 3aKoH COXpaHEHHsI UMITYJIbCa CUCTEMBIL. [ paHUIIbI MPUMEHNMOCTH 3aKOHA W TPUMEPBI.

5 3aKoH COXpaHEHHsI MOMEHTa UMITYJIbCa CUCTEMBI. | paHHIIBI IPUMEHUMOCTH U IPUMEPHI.

6 3aKoHBI COXpaHEHMs IMPH aOCONIOTHO YHOPYroM W HEYNpyrom yaapax. LleHTpanbHbIi M He-
LEHTPAJIbHBIN yJIapBbl.

7 Pabora (monoxkurenbHas, orpuuartensHas, HyseBas). MomHocts. KIIJ[. Brruncnenue pa®otsr

Pa3JINYHBIX CHJL.

JlaGoparophast paborta Ned
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1 OCHOBHBIE TOHATUSI IWHAMUKH TOCTYNATEIbHOTO IBIKEHHs (Macca, cuiia, UMITyJbc). YeTbipe
OCHOBHBIX BHJa B3auMozeicTBui. CrieriuaabHble BUABI CUIL

2 3akoH cinoxeHus ckopocteil. Ilepserit 3akon Hetorona. ITpumepst UCO nu HUCO.

3 Bropoii 3akon HetoToHa. MmynbcHast popma 3amucu 3aKoHa. [IpruHIUN Cynepio3uiny.

4 Tpertuii 3akoH Hetorona. Llentp macc cucteMpl. CKOpOCTh LIEHTpa MacCc CUCTEMBbL. MIMIyIbC cuc-
TEMBI.

5 MoMEeHT MHEepIMH CUCTEMBI M.T. U TBEPAOIo Tena. BrlurcieHne MOMeHTa WHEPIUU MPOCTHIX Tel
(xombI10, HUICK, NMIHHLP. Ha BEIOOD)

6 MoOMEeHT CHJIbl, MOMEHT UMITYJIbCa TeJla OTHOCUTEIBHO TOUKH.

7 OCHOBHOI1 3aKOH TUHAMHKH BpaIlaTeIbHOTO IBUKEHHUS.

8 Teopema Ll TeitHepa u ee mpruMeHEHHE.

JlaboparopHas padota Ne5, Ne7

1 Konebarensnoe nemxkenue. ['apMoHnueckie u anrapMoHnueckue kojebanus. OCHOBHBIE Xapak-
TEPUCTHUKH (aMIUIUTYa, IEPUOA, YacTOoTa, (a3a). BUibl MasTHUKOB.

2 CBoOoHbIe He3aTyxarolme kojaedanus. JuddepernmanbHoe ypaBHEHHE U €r0 PEIICHHe JUIS Ma-
TEMaTU4YeCKOr0, (PU3NUECKOTO U MPYKUHHOTO MasTHUKOB.

3 3aryxaromue KoneOaHus, UX YpPaBHEHHE M XapaKTePUCTUKU (K03((UIMEHT 3aTyxaHus, JO-
rapupMHUECKUNA TIEKPEMEHT, BpEMSl peJIakCallly, 4acToTa, J0OPOTHOCTB).

4 BrinyxenHble koneOanus. AMIUIMTYAa U (a3a BEIHYXJIEHHBIX KolieOaHuid. PezaHaHc, ycioBue
€ro BO3HUKHOBEHHSI U XapaKTepuCTUKU. [IpumeHenue.

5 CkopocTh, YCKOpEeHHE, SHeprus KojeOaTenbHOM cucteMbl. llpeBparieHue SHEpTUU NpH KO-
nebaTeTbHOM JIBHIKEHHH.

6 CrnoxxeHue B3aUMHO-TIEPIICHIUKYJIAPHBIX KosieOanuid. durypsl Jluccaxy. CioxxkeHue Koye-0aHui
OJTHOTO HarpajeHus. bueHus.

7 Ynpyrue BonHBL. YpaBHEHHE Oeryiieii u crosaerd BoH. OCHOBHBIE TTapaMETPhI BOJIHEI.

JlaGoparopnas padora Nell

1 MHWUKpO- ¥ MAKPOCUCTEMBI M UX TIApaMETPBI.

2 Oyukius pacnpenencHus Makcseinia. Haubonee BeposiTHas, cpeiHsisi KBajpaTHiecKas, CpeHsIst
apudMeTHYeCcKas CKOPOCTH U UX BBIUUCIICHHE.
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3 Oyuknus pacnpenencuus ['aycca. bapomerpuueckas popmya.

4 Ocnosable nonoxxennss MKT. BeiBox ocHoBHOTO ypaBHeHUss MKT.

5 VYpaBuenue MenaeneeBa-Knaneipona. Mzonpornecchl B ra3ax, uX ypaBHEHUS U Tpa(uKH.

6 Crenenu cBOOOIbI. 3aKOH pacrpeAeeHUS SHEPTUH 10 CTEIICHSIM CBOOO/IBI.

Jlaboparophas padota Nel2, Ne14, Nel5

1 [IepBoe HavaI0 TEPMOAMHAMUKH U €r0 IPUMEHEHHE K H30IPOoIIecCaM.

2 Pabora B TepmoanHamuke. Berauciaenne paboThl Ipy pa3iMyHbIX U3omponeccax. LIukisl.

3 TemmoemkocTs BemiectBa. IlomuTponsbiii mponecc. CBsi3b HMOJUTPOIHOTO IIpoliecca € H30-
TEPMUYECKUM, H30XOPHBIM, U300apHBIM M aIHa0aTHBIM MPOLECCAMH.

4 OHTponus, €€ CTATUCTUUYECKUHA U TEPMOJMHAMHYECKUN CMbICIBL. BTOopoe Haudano TepMonau-
HaMHKH.

5 Peanbnble ras3sl. M30Tepmbl peanbHbIX ra3oB. Kputnueckue mapamerpbl. TpoiiHas Touka. BHyT-
PEHHsIsl SHEPTHs peaibHoro raza. dpdext Ixoynsa-Tomcona.

6 [ToBepxnoctHOe HaTspkeHue. CmaunBanue. Kanuisipasle sinenus. Jasnenue Jlannaca.

7 SAsnenus nepenoca. Koaddunuents! auddysnn, BI3KOCTH, TETIONPOBOJHOCTH U UX CBS3b.

JlaGoparophas pabora Ne21

1 DIeKTpOCTaTHUECKOE TToJIe. DIeKTpruaeckuii 3apsia. 3akod Kymona.
2 HanpskeHHOCTB 2IeKTPOCTaTHUECKOT0 Tous. [IpuHIMI cyneprno3uimy.
3 IToToxk Bektopa . Teopema I'aycca.

4 [loreHMaNBbHOCTH 3JEKTPOCTATUIECKOTO MOoJIsl. Teopema 0 LUPKYIALUH.
5 CBsI3p MEXKIY HANPSKEHHOCTHIO M TOTEHIIMAJIOM.
6 I'eomeTpuyeckoe onvcanue mois. CHIOBbIe TMHUHA. JKBUITOTEHIINATHHBIE TIOBEPXHOCTH.

JlaGoparopnast pabota Ne24

1 Onextpuyeckuii TOK. [TOTHOCTH TOKa. Y paBHEHNE HETIPEPHIBHOCTH.
2 3akon Oma 1 0JHOpPOJHOrO y4acTka nenu. ConpoTusieHne NpoBogHNKa. COeIMHEHUE COMPO-
TUBJIEHUH.

3 3axon OMa i1 HeOTHOPOIHOTO y4yacTKa 1enu. Ctopornaue cmibl. DJIC.




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

4 [IpaBuna Kupxroda.
5 OnexTpoeMKocTb. KoHIeHCaTOPHI (BUIBI, YCTPOHCTBO, COSAMHEHNE)

Jlaboparopnas padorta Ne27, 28

1 HcTouHMKHM MarHWTHOTO Mojsl. MarHuTHOE 1ojie ABMKYLIETocs 3apsAAa U NPOBOAHUKA C TO-KOM.
3akon buo-Casapa.

2 [ToTok M LUPKYIALMS BEKTOpAa MHAYKIIMM MarHUTHOTO mojisi. Teopema ["aycca u Teopema o up-
KYJISILUH.

3 Cuna Jlopenna. JIBrkeHue 3apsyKeHHON YaCTHIIBI B MATHUTHOM II0JI€.

4 [IpoBoaHMKH ¢ TOKOM B MarHuTHOM Toje. Cuna Amrepa.

5 3akoH anekTpoMaruuTHol nHaykuuu @apazes. [Ipasuino Jlenua.

6 SBnenue camounaykuud. MTHAYKTUBHOCTD. COJICHOUI.

7 OHeprus KOHTypa ¢ TOKOM U MarHUTHOTO MOJIS.

8 Bo3HukHOBeHue aekTpudeckux konedanuii. KonebareapHbINH KOHTYP.

9 Ilepemennslii anexkTpudeckuii Tok. KoHgeHcaTop, KaTyIika MHAYKTUBHOCTH, PE3HUCTOP B LIEMH

TMEPEMCHHOI'O TOKA. AKTI/IBHOC, PCAKTUBHOC U IMOJITHOE COIMMPOTUBJIICHUSA LCIIN.

10 Pe3onaHc TOKOB W HaIPsHKEHUH.
11 [IpunNIHMIEI pagroniepeaayn.
12 OnekxTpomarauTHoe nojue. Cucrema ypaBHeHHH MakcBena.

JlaGoparophast paGora Ne32

OneKTpoMarHuTHBIE BOJTHBI M UX mapameTpsl. [1Ikana anekTpoMarHUTHEIX BOJTH.
KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTH CBETOBBIX BOJIH.

WnTepdepenuus ceera OT ABYX TOUYEUHBIX UCTOUHUKOB.

WnTepdepenuns csera OT IIIOCKONApaiieIbHON MIIaCTHHKH.

NnTepdepennms cBeta OT MIIACTHHKY NepeMeHHo# TonmmHbl. Konpia HeioToHa.
[Ipumenenune naTepdepeHInH cBeTa.

OO WN P

Jlaboparophas padota Ne34
1 SAsnenue gudpakuun. OcobeHHOCTh Tudpakuun cBeToBbIX BoiH. Judpaxnus Ppenens u Opa-
yHrogepa.




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

2 ITpunnun I'oitrenca-@Openens. YIpoLeHUe BBIYUCICHUN ¢ ITOMOIIBIO BEKTOPHOM 1UarpaM-Msl.

3 Hudpakums OpeHenst Ha KPyTIoM OTBepCTHH. 30HBI DpeHes.

4 Hudpaxnus OpayHrodepa Ha y3KOH NPSIMOITHHEHHON MIenH. Y cIoBUsS MaKCUMyMa M MUHH-MyMa.
3aBHCUMOCTh HHTEHCHBHOCTH CBETA OT yria Au(paKiuu.

5 Hudpakumonnas pemerka. OCHOBHBIE XapaKTEPHUCTHKH MUGPAKIIMOHHOW PEHIETKH. Y CIIOBHSA
IJIABHBIX MAaKCUMYMOB 1 MUHUMYMOB U J100aBOYHBIX MUHHUMYMOB.

6 Hudpaxnus Ha TpexMepHOi pemeTku. Y pasHenue Bynbsga-bperros.

Jlaboparophas padora Ne35

ITonspusanus ceeta. ECTECTBEHHBIN U MOJSPU30BAHHBIN CBET.

[Tonsipusanus cBeTa npu OTPaKEHUU U IpesIoMIIeHUU. 3akoH bproctepa.

JBoitHoe myuenpenomienne. CBOCTBa OOBIKHOBEHHOTO W HEOOBIKHOBEHHOTO JTy4eH .
[MonsipuzaTops! (BUABI, yCTPOICTBO, HA3HAYCHHE).

3akon Mamoca. AHaIU3 MOJIIPU30BAHHOTO CBETA.

OnTuyecky aKTHBHBIE BEIlECTBA. BpalieHue MI0CKOCTH NOJSIPU3aluY CBETA.

OO WN P

JlaGoparopnast pabota Ne36, Ne41, Ned?2

1 BonHOBBIE U KOPITYCKYJISIpHBIE CBOICTBA CBETA.

2 Hasnenne, uMmysbe, Macca potoHa. CBsi3b SJHEPTHUH U UMITYJIbCA PEIATUBUCTCKON YaCTH-IIBL.

3 l'unoresa [nanka. M3nmyuenne AUT.

4 ®oroaddext. Bunsr porosddexra u Teopus BHemHero dorodddexra. PensruBucrckuit poto-
s dekr.

5 O¢ddexr Komnrona. TopMo3HOE PEHTTEHOBCKOE H3JTyUYCHHUE.

6 Hmuna Bonusl debpoitns. [Ipunnun HeonpeaenenHocrteii [ eiizendepra.

7 y-QyHKIHSA U ee CBOHCTBA.

8 Ypasuenue llpeauarepa (BpeMEeHHOE U CTallMOHAPHOE). JIBIKeHHE CBOOOTHOM YaCTHITHI.

9 Yactuna B NOTEHIMAILHON siMe (OECKOHEYHO! M KOHEYHOM).

10 KBaHTOBBII TapMOHUYECKUH OCIIHILISATOP. TyHHENBHBIH 3¢ (eKT.

JlaGoparopnast pabota Ned4
1 Kak mponcxoaut ¢opMupOBaHHE YJHEPTETHIESCKHUX 30H B TBEPJOM Tese? XapaKTepHCcTHKA KaKIOH




Cmpyxm CmpyxkmypHuviti
VpHbLU Manupyenvie anemMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3ynvmamul 00y4eHus. -
Komneme HOU
HYuu npozpammbl
30HBI.
2 CrpoeHue MpoBOJHUKOB, TIOTYITPOBOJHUKOB U TUAIEKTPUKOB C TOUKH 3PEHHS 30HHOU TEO-PHH.
3 [IpoBoaMMOCTb COOCTBEHHBIX M MIPUMECHBIX TONTYIPOBOIHUKOB.
4 Pacnpenenenus depmu-upaka, boze-Oitamreiina, Makcpemia-bonsumana. Dueprust Gep-mu.
5 BripakeHne 3aBHCHMOCTH COIPOTHUBICHHS OT TEMIIEPATyphl UIsl MPOBOJHHUKOB M IOIYIPO-
BOJIHUKOB.
6 SIBneHus Ha TpaHUIIE pasjieNa ABYX HOJIYHNPOBOJHWUKOB Pa3HOTO THIA MPOBOIUMOCTH. [IpuHIMI
JIEHCTBYSI ¥ HA3HAYCHUE TNO0/Ia ¥ TPHOJIA.
Jlaboparophas padota Ne51, Ne53
1 CocTaB 1 XapaKTEepPUCTUKH aTOMHOTO sapa. SaepHbIe CHITBL.
2 Mopnenu cTpoeHUs aTOMHBIX SITIep.
3 OHeprus CBA3MU AApa. Y aelibHas 3Heprus cBszu. Jledekt Macchl.
4 EctecTBeHHas M MCKYCCTBEHHAs PaIMOAKTUBHOCTH. XapaKTEPUCTHKA -, -, y-M3IydeHud. -
ekt Méccbayapa.
5 Knaccudpukanus snepHbix peakunuii. CoctaBHOe saiapo. DddexrtuBHoe ceuenue. XapaKTepHOE
SJIEpHOE BpEMSI.
6 Peakunu nenenus sinpa. Llenneie saepHble peaknuu. TepMosiiepHble peakiui. SnepHbie peakTo-
PBL
7 Knaccuduxkanms snemeHTapHbIX yactuil. KocMudeckue Jyyu.
3HaTh OCHOBHbIE ompejeneHus U | [lepedeHb TeOpeTHUECKHX BOMPOCOB K IK3aMEHY:
MOHATHSL TCOPUH BJICKTPH- 1 Onnodasublii TpaHCHOPMATOP CO CTAIBHBIM CEPACYHUKOM.
YEeCKHMX ILEMeH M 3IeKTPo- 2 Tpexdasuble TpanchOpPMATOPHI: HA3HAYEHUE, KOHCTPYKIIUS, IPUHIIUI JICHCTBHS, OCHOBHBIE DKC-
MarHUTHBIX yCTPOHCTB. IIJIyaTallHOHHBIE ITapaMETPBI. 3
. JIEKTPOTEX-
3 TlonyueHue BpaIIAIOMIErocss MATHUTHOTO MOJISL B TpeX(a3HOM [emH. S —
4 AcMHXpPOHHbIE IBUTAaTEIIM: HA3HAYCHNUE, KOHCTPYKIHS, IPUHIIHI IEHCTBHS.
5 Croco0bl IycKa ¥ peryIMpOBaHus CKOPOCTH aCHHXPOHHBIX JBUTaTeIEH. E};Ogvgza
J JlBurareny NOCTOSIHHOTO TOKA: HA3HAUYEHUE, KOHCTPYKIIMS, CIIOCOObI BO30YKACHNS1, OCHOBHBIE XapaK- .
TEPHUCTHUKH.
Ymerhb OIUCHIBATh JJIEKTPHYECKOE Ilpumepnisie npakmuueckue 3a0anus 011 IKIAMEHA:

COCTOSIHME Ieleil U DJJIeK-

1. Jano: Uy, =220 B, Uy;=127 B, S;,,=1100 BA.




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

TPOMArnuTHBIX yCTpOﬁCTB.

OnpenenuTs HOMHHANBHBIE TOKU IEPBUYHON M BTOPHYHON 0OMOTOK TpaHchopMaropa u
kod(urmenT tpanchopmanmm K.
[Toyemy HOMUHAIIEHBIE TOKH HE PaBHBI 110 BETHYHHE?
2. Onno(asublil TpaHchOpMaTOp HOMUHAIBHON MOIIHOCTEEO SHOM=600 KBA BKJIIOYEH B CETh C Ha-
npspkeaueM U ,,,=10 000 B. Hampspkenre Ha 3aknMax BTopuaHO#H 00MOTKH U,y =400 B. Ompene-
JIMTh YKCJIO BUTKOB MepBU4HON 00MOoTKH W1 1 K03 durmeHt Tpanchopmanuu K, eciii 9ucio BUTKOB
BTOpHYHON 00MOTKH W,=25.
3. Bo BropuuHoit o6MoTke Tpanchopmaropa HaBoautcs DJIC E,=100 B ¢ wacroroii =50 I'i.
Omnpenemuts SJC E,, ecnun aMIuinTyna HanpsHDKEHUS HA TIGPBUYHON OOMOTKE HE H3Me-
HUTCS, a 9acToTa Bo3pacret 10 400 ['u?
4. Tpanchopmarop UMeET ClIeAyIonue naHHbie: S,,,—10 000 BA, P¢=200 BT, P,.=400 Bt. Onpenenuts
KI1/[ rpancdopmaropa mpu cose=0,8 u f=0,5.
5./IBurarens MOCTOSHHOTO TOKA MapauIeThHOTO BO30YKIEHUS IMEET NacIOpTHRIC JaHHbIe: Pyoyn=10
KBT, UHOM:220 B, I;[HOMZSO A, nH0M=10()0 O6/MI/IH, R;[:(),4 Om.
OnpenenuTs 9acTOTy BpAIIEHUS SIKOPS JBUTATENS MTPHU UACATEHOM X0JIOCTOM XOJIE.
6. JIBurarens MOCTOSHHOTO TOKa HE3aBHCUMOT0 BO30YXK/ICHUSI UMEeT HOMUHAIBHBIC TaHHbIe: Prom=55
KBT, UHOM:44O B, IHHOM:14O A, R;[:(),l Owm.
Onpenenuts potuBo - /1C U 37eKTpOMarHuTHYIO MOIIIHOCTh ABUTATEIS.
7. ABurarenp MOCTOSSHHOIO TOKA MapalIeIbHOr0 BO30YK/ICHUS MMEET HOMUHAJIbHBIC JaHHbIC: Pyoy=10
000 BT, UHOM:220 B, IHOM:55 A,
Nom=1000 06/MuH, Rg=0,4 OM, Rg=44 Om.
Onpenenuts KI1/1 | 1 MOMEHT BpallieHus ABUTaTeNsl.
8. JlpuraTens mapaienbHOTO BO30YKISHN UMEeT HOMUHAIbHBIE AaHHbIe: Pyom=1,5 kBT, Uyom=110 B,
IHOMZIS A, nH0M=3OOO O6/MI/IH, RB:104 OM, R;[:O,47 Om.
Onpenenuts npotuBo — D/IC aBuraTens 1 HOMUHAJIBHBIA MOMEHT Ha Bally.
9. HomuHasbHBIC TaHHBIC ABUraTells napamuienbHoro Bo30yxaeHus: Uyon=110 B, lyom=14 A, Puom=1,5
kBT, Rg=0,50M, Rg=220 Om.
Omnpenenuts npotuso — IC npu Harpyske paBHOH lg=1,51y0m.
10. TpexdasHblii acCHHXPOHHBIH JIBUTATENh HMEET HOMUHAILHBIE JIAHHBIE:
Prom=10 xBt, Unom=220/380 B, nHomM=950 06/mMuH, n=85%, cosp=0,681.
Omnpenenuts HOMMHAIBHYIO MOLTHOCTh OTPEOJICHHsI SHEPT UM U3 CETH M MOMEHT Ha Baly




Cmpyxm CmpyxkmypHuviti
Hbll 91eMeHm
;l/gMBHm Haanupyemvie Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal 00yueHus ol
HYyuu npocpammol
JIBUTATEs], €CIIM OOMOTKA CTaTopa COCTMHEHA «3BE37I0M.
OnpenenuTs HOMMHAJIBHYIO MOIIHOCTb IOTPEOICHNS 3HEPTHH U3 CETH U IIOJIHbIE IOTEPU SHEPTUU B
neurarene, eciu: paom=4,5 kBT, k.m.a. 1=90%.
12 MakcumalibHbIi MOMEHT acuHXpoHHoro Asurarens 13Hwm npu Ul=UlHomM. Uemy OH paBeH mpu
U1=0,8Unom, eciin R2=const?
Brnagers |Mmeromamm ananm3a 1po- | [lepedens Tem 1a00paTopHBIX PadoT :
CTBIX aJyekTpuueckux 1ie- | 1.MccaenoBanue onHogasHoro Tpanchopmaropa;
nel, HaBbIKaMH u3MepeHus | 2.MccnenoBanue qBurareneid NoCTOSIHHOTO TOKa;
JIeKTpUYIEeCKUX BennumHbl. | 3.MccaenoBanne acCHHXPOHHBIX IBUTaTeliel ¢ pa3sHbIM POTOPOM
3HaTh METOZBI pacuera Hampsi- 5 cemecmp
XKEHHO-1€()OPMUPOBAHHOTO Ilepeuens meopemuueckux 60npPoCco8 K IKIAMEHY:
COCTOSIHMS MeTaiia, kuue- | 1, BnusiHne MexaHu4ecKoi cxembl 1eopMalii Ha MIIACTHYHOCTh 1ePOPMUPYEMOTO METallIa.
MaTU4CCKHUX U CUJIOBBIX 2. OxapakTepu3yiTe yCIOBHA 00pa30BaHUS PA3NIMYHBIX BAPUAHTOB 3ITIOP KOHTAKTHBIX HAMPSKEHHHA
XapaKTCPUCTHUK TIPOLCCCOB npu ocajike (0T Kakux (pakTopoB M KakK 3aBUCUT MPOTHIKEHHOCTh 30H CKOJIBKEHUS, TOPMOKECHUS U
oM MpUIUIaHNuA?).
3. ®eHoMeHoONoruyeckass Teopust paspyuenuss wetramia no B.JIL Konmoropomy. [duarpamma
TUTACTUYHOCTH.
4. DKCIEPUMEHTAILHBIE METOIbI HCCIIEN0OBAHMS HAMPSHKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUS MeTal- | Teopus obpa-
na B porieccax OM/I. 00TKH MeTa-
S. WnxeHepHBIN METOJ OoNpeneeHrs] KOHTAKTHBIX HAMpsKEHUI MpU OcaJlKe MOJIOCHl HEOTPaHWYEH- | JIOB JaBJICHH-
HOW JIJIUHBI. eM
6. DHepreTH4ecKoe yCIOBUE IIIACTUYHOCTH. B1.B.07
7. BrnvisiHne MexaHu4eckoi cxeMbl JieopMallii Ha ycuiie 1e(opMUpOBaHUs METaIDIA.
8. Oco0eHHOCTH METO/IOB MccenoBaHus: (poToynpyrocty, GoTOmIacCTHIHOCTH, ONTUYECKH YyBCTBU-
TEJIBHBIX TOKPBITHH.
9. Oxapakrepusyiite cieayromue GakTopbl, BIUIIONUE Ha TUIACTHYECKIE CBOWCTBA METAIIIOB: XHMHU-
YeCKUI COCTaB, MUKPO- U MaKpOCTPYKTYpa, (a30BbIi COCTAB.
10. ®akropsl, BIHUSAIONINE HA BETMINHY KOHTAKTHOTO TPEHHUSI.
11. Tpocnemure KHHETHKY TIpoIiecca 1eHOPMUPOBAHUS M PA3PYIICHHS METAIIIA.
12.  Omnpenenenust HANPSHKEHHO-1EOPMUPOBAHHOTO COCTOSHUSI METOJIOM H3MEPEHHS TBEPIOCTH.




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

13. Cnoco6sl yrpo4HeHus: MeTalia.
14. Oxapakrepusyiite HhopMooOpa3oBaHKE METAUTMIECKOTO MOPOIIKA METOIOM IPECCOBAHMS M CIIEKa-

HUSL.
6 cemecmp
Ilepeuens meopemuueckux 60npocos K IKIAMEHY:
1. I'eomerpuyeckuii ouar qeopMariy U ero napamerps! (J{1rMHa KOHTaKTHOW MOBEPXHOCTH.

JnnHa reomerprdeckoro oyara aeopManun. Yron 3axBara. CpeqHue 3HaYCHHs TOJIIUHBI U ITUPUHBI
MOJIOCHI B o4are feopMariii. XapakTepUCTHKH (POPMBI odara edopMaIiim)

2. I'eomerpust ouara nedopmManuu ¢ ydeToM ciuntonuBaHus BankoB (DPaktuyeckas Gopma
JMHUY KOHTaKTa. TeopeTnyeckas cxema ovara jedopMaiuy ¢ y4eToM CIUTIOIIMBAaHHS BAIKOB. BenmuunHa
panuanpHOro CokaTHs Bajka. [nHa ovara nedopMariy ¢ yuyeToM CIUIIOIIMBAHMS BalKa. YTOJ 3aXBaTa C
YUYETOM CIUTIOIIMBaHKS Basika. [Ipobinema rmiacTudeckoro 00xatus moJIOCkl IIPY XOJI0JHOM POKATKE)

3. [Inomane KoHTakTHOM moBepxHOcTH (PacueT miomianayu KOHTAaKTa MpH MPOKATKE MOJIOCHI
NPSMOYTOJIFHOTO CEYEeHHUs] B LIWIMHAPUUYECKUX BajikaXx. MeToa npuBeieHHOH mojockl. MeToa cooTBeT-
CTBEHHOM MOJIOCHI)

4. Pacyer onepexeHns U ero U3MEHEHHE B CBSI3M C YCJIOBUSAMH NpokaTku (Teopernueckoe
oTpezieNieHHE OTIEepeKEHUs IPU MPOKaTKe Ha Triaakoi Oouke. BiusgHue Ha omepe)keHue TuameTpa Ball-
ka. BimsiHue oGxxaTust Ha onepexeHne. BirsiHIe HATSKeHUS Ha OoNepexeHre. SIBieHne Npunnanus npu
npokaTke. COOTHOIIEHHE MEXy CKOPOCTSIMH BaJIKOB U TOJIOCH! IPH HAJIMYUH 30HBI IpUIMnanus. Bius-
HUE NPWINIAHUA Ha (HOPMY KPUTHUECKOT'O CEUCHHS)

Teopernueckoe onpeaeaeHne cBOOOIHOTO YIIUPEHUS

5. ITonsiTHE 00 PHEPrOCHIIOBBIX HapamMeTpax NpoKaTku (DHEProcuiIoBbIE MTapaMeTPhl B CHC-
TeMe «BaJKu-110J0cay. Harpyska Ha fBurareiis IpuBoja 4epes EeCTEPEHHYI0 KIIETh)
6. Ycunne mpokaTKu U cpefHee KoHTakTHOoe namineHue (IloHsTns o6 ycunmu mMpoKaTtku U

CpelHEM KOHTaKTHOM JaBieHHU. CBS3b YCWINA NMPOKATKU M CPEAHETO0 KOHTAKTHOIO JIABJIEHMS C KOH-
TaKTHBIMH HATIPSDKEHUSIMH)

7. Pacyer cpennero koHTakTHOTO AaBiieHUs! (PaKTOPbl KOHTAKTHOTO NABJICHHS. BiusHUS
LIMPUHBI TOJOCHI Ha CpPEAHEE KOHTAKTHOE JaBlicHHE. BiMsdHNE BHEIIHMX 30H Ha CpeAHEE KOHTAKTHOE
JlaBieHHe. BiusHNe HaTsOKEHUS Ha cpellHee KOHTAKTHOE JaBieHHE. BiusHMEe KOHTAKTHOTO TPEHUS Ha
cpeliHee KOHTaKTHOe AaBiieHus. OCOOCHHOCTU pacueTa CPEeAHEro KOHTAKTHOI'O AABICHUS U YCHUIMA XO-
noaHoM nucToBoi mpokatku. OcobeHHOCTH pacueTa KoddduimeHTa HanpsHKEHHOTO COCTOSIHMS TPH




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
pe3yabmamol 00yYeHUs o
Komneme HoOU
Hyuu npocpammol
MPOKATKe B KarOpax)
8. Pacder momenTa npokatku (MomeHT aedopMariii Kak MOMEHT CHJI KOHTAaKTHOTO TPEHUSI.
MowmeHT aedopmanuy Kak MOMEHT YCWJIMs MPOKATKH. 3aKOHOMEPHOCTH HM3MEHCHHUS KO3(PQHUIMECHTA
rieya. MOMEHT NIPOKATKU C HATSKCHHUEM).
YmeTh COCTaBJATb ~ MaTeMaTH4e- 5 cemecmp

CKOE€ OIMCAaHWE JJIs pacue-
Ta nedopMaruii, CKOpoCTen
nedopMaIvii, HanpsHKEHHH,
KHMHEMAaTUYeCKUX XapaKTe-
PUCTHK JBIKCHHS MeTauia
U HMHCTPYMEHTA, CHJIOBBIX
napameTpoB Il Pas3iuy-
HEIX nIporieccoB OM/I;
OLIEHMBATh NPaBUIBHOCTD
WCIONB30BaHUs  THUIIOTES,
JIONYIIEHUN TIPU COCTaBJIe-
HHU MaTEMAaTUYCCKOI'O
OIIMCAHUS;

JenaTh TPOTHO3 paspylie-
HUS B Tporieccax oOpabort-
KM METaJJIOB JAaBJICHUEM;
paccunthiBath  Jnedopma-
U W HaIPsXKCHUSA, CUJIBI,
paboTy M MOIIHOCThH IUIa-
cTHYeCcKOH Jaedopmanuu c
npuMmeneHueM OBM

Ilpumepnuie npakmuueckue 3a0AHUA O IKIAMEHA:
1. 3anumure ypaBHEHHE MJIACTUYHOCTH METaja AJsl YCJIOBHH JTMHEHHOTIO HANpPsDKEHHOTO COCTOSHHSA,
IUIOCKOTO HAIIPSHKEHHOTO COCTOSHUSL, 00bEMHOI'0 HANPSKEHHOTO COCTOSHHUA.
2. BroIpasute rpaHuuHBIC YCIOBHS IDIACTHYECKOTO COCTOSHHSA METalla Yepe3 COOTHOIICHHE CKOPOCTEH
Pa3BUTHS U 3aJICUUBAHUS MHKPOJIEPEKTOB.

3. 3anummre U nosicHuTe (GopMyiy AJSl ONpeAeseHHs CONPOTHUBICHUS MeTaja IJIacTHIecKor aedop-

MaIii METOJIOM TEPMOMEXaHUIECKUX KOIPPHUIIHESHTOB.

4. 3anumuTe ypaBHEHHS CBSI3U MEXK]Y HANPSHKCHUSIMHU U JiehopMaIisIMK JIjIs 00J1acTh ynpyrou e op-

MaIuu, Juist 00JacTH TUIACTHYECKOH edopMaIim.

5. 3anummre ypaBHEHHUS CBSI3U MEXIY HaNpsDKEHUSIMU U AedopManmsaMu aisi obsactu ynpyroit negop-

Malluu, JUis 00JacT ynpyrou aeopmaiiuu.
6. 3anmmmre ypaBHEHUS CBSI3M MEXIY HAIPSHKSHUAMH U IeopMalusMu U 00JacTu yrnpyrou aedop-
MaIuu, Juis 00JacTH yIpyro-TIacTHIeCKol nedopMaiiim.
6 cemecTp
Ilpumepnoie npakmuueckue 3a0anua 014 IK3amena
1. Banmmmre U 060CHYHTE YCIOBHE €CTECTBEHHOIO HadalbHOro 3axBarta (EcTecTBEHHBIN 3aXBar MpsMo-
YrOJILHOM TMOJIOCHI TIaJKUMH BaJIkaMu. EcTecTBeHHBIN 3axBaT B KalMOpax MpH IMepBOHAYATBHOM KOH-
TaKTe 10 BEPTUKAIHHOU OcH Kainuopa. OO600IMEHHOE YCIIOBUE HAYAILHOTO 3aXBaTa)
2.3anummTe ¥ 000CHYHTE YCIOBHE 3aXBara MPH yCTaHOBHBIIEMCs nporecce (Cxema CHl TP yCTaHO-
BHUBIIIEMCS TIpoliecce. Y paBHEHUE PaBHOBECHS TMOJOCH M BEJIMYUHA HEUTPAIbHOTO yria. MakcuMmalb-
HBIN BO3MOXKHBIN yTOJI 3aXBaTa MPU YCTAHOBUBIIIEMCS TIPOIIECCe)
3. 3anummTe U 06OCHYHTE COOTHOIICHHE CKOPOCTEH MeTallla M BAJKOB B PasiMYHBIX 30HAX Odara Je-
dhopmaruu (Onepexenne u ero uaeHTudukaius. COOTHOIMEHNE MEXKIY CKOPOCTSIMHU BaJIKOB M TIOJIOCHI
B ouare JedopMariin)
4. BeiBeute quddepeHnnanbHoe ypaBHEHHE HOPMAIBHBIX KOHTAKTHBIX HanpsvKeHui (DieMeHTapHbIN




Cmpyxm CmpyxkmypHuviti
HbI anemMeHm
P Inanupyemvie
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
o0beM odvara aedopmanuu U BO3AEHCTBUS Ha Hero. lIpononbHBIE CHIIBI, MPHUIOKEHHBIE K DIIEMEHTY
ouara nedopmaruu. [uddepennnanbHoe ypaBHEHHE paBHOBECHS JJI€MEHTa odara JedopMaIiii.
Pemenne nuddepeHunansHoro ypaBHEHHsS PaBHOBECHS 3J€MEHTa oyara JeopManuu. YpaBHEHHE
Kapmana)
5.Bocnpoussenute penienre ypaBuenus Kapmana A.W. LleaukoBeiM (PacueTHas cxema M JOMYIIEHHS
AN. LenukoBa. I'paHuYHbIEC YCIOBUS U MOCTOSHHBIE UHTETPUPOBAHMS. YPABHEHUSI KOHTAKTHBIX J1aB-
nenuit no A.U. IlenukoBy)
Brnanets | HaBBIKAMH CAMOCTOSITEIBHO 5 cemecmp
puoOpeTaTh, YCBauBaTh U 3adanusn Ha peuwienue 3a0ay u3 nPoPeccuoOHanIbHOU obaacmu:
NPUMCHATh ~ 3HAHHUA  JUJIS 1. Omnpenenuts ycunue aehopMamiy mpu XOJIOJHON MPOKATKE JIHCTA.
aHanu3a U OODBSCHCHHUS 3a- 2. Ompenenuth ycunue nehopMaiuy Ipu ropsiyeil IpoKaTKe JIMCTa.
KOHOMEPHOCTeH  Jepopmu- 3. Ompenmenuts ycuue aedopMariiy Ipu COPTOBOM IPOKATKE.
pOBaHWS MCTajla, KNHEMa- 4. Onpenenuts ycunue aehopMaiy Ipy BOJIOYEHUH POBOJIOKH.
THEH JABIDKCHI MCTajlia 1 5. Omnpenenuts ycunue n1eopMaiy Py MPECCOBAHUU KPYTIIOTO MPOQHIISL.
MHCTPYMEHTA, BO3HUKHO- 6 cemecmp
BCHIL M paclipeIc/IcHHi 3adanusa na pewienue 3a0ay U3 nPogheccuonanvHoll odnacmu:
Harpy3ok B ouare aedop-
1. Onperenuts mapamerpsi ouara AeOpMaIliK MPU 33JaHHBIX YCIOBUSIX MPOKATKH.
MalMuyd B PpPa3jIN4YHbIX IIPO-
neccax OMJ 2. Onpenenuts Ko3QOHUIMEHT BHITSHKKH TIPH 33/IaHHBIX YCIOBHIX MIPOKATKH.
3. OnpenenuTs CKOPOCTh BAJIKOB, KOTOpask 00ECHIEYHT TPEOYEMYIO CKOPOCTh MOJIOCHI IIPH 3aJaHHbIX yC-
JIOBHSL.
4. OnpenenanTts CKOPOCTh NOJIOCH! IPH 33JAHHOM CKOPOCTH BaJIKOB.
3HaTh OCHOBHBIE MaTeMa- TeopeTrueckre BOMPOCH K IK3aMEHY
THUYCCKHUEC MOICIIHN, SABJIC- 1. Yka3arb Tpe6OBaHI/I$[, NIPEABABIIACEMBIC K O6Op}IIIOBaHI/HO IMPOKATHBIX LEXOB.
HUSI, COITPOBOKAAIOLIHE 2. V3 nedopmanmy Kakux 3JIEMEHTOB CKIabIBacTCs ymnpyras nedopmanusi BalkoBoi cuctemsl | O0opynoBaHHe

TEXHOJIOTHYECKHE MPOIiec-
cet OM/]

METOJIBI ITOCTPOE-
HUA MaTeMaTUYECKUX U
(hm3uIecKuX MOJCIeH sB-
JIEHUW U TEXHOJIOTHIECKUX

JIByXBaJIKOBOW KJIETH?

3. MeponpusTHs NOBBIMIAOIINE TOYHOCTh Pa3MEPOB MPOKATHIBAEMBIX MTPOQUIICH.

4. Kaky1o 10110 B IPOIIEHTaX OT JiepopManuu pabodei KIETH COCTAaBIsET JeQopMalius BaTKOBOH
CUCTEMBI?

5. Yka3atp HanpaBJeHHs, CIIOCOOCTBYIOIINE TIOBBIIIEHUIO Ka4eCTBAa IPOKATHON POAYKITHH.

6. N3 nedopmanuu Kakux 3JEMEHTOB CKIIQJIBIBACTCS yIpyras neopMalysi BAIKOBOW CHCTEMBI

1exoB 00paboT-
K1 MCTAJIJIOB
JIaBJICHUEM
b1.B.13




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

npoueccoB OM/]

CYIITHOCTH (pu3nde-
CKUX 3aKOHOB H SIBJICHUH,
BO3HHUKAIOIIUX B 00J1aCTH
00pabOTKH METaIIOB J1aB-
JICHUEM

YeThIPEXBAIKOBOI JTUCTONPOKATHON KIeTH?

7. OnpeneneHue MPOKaTHOrO CTaHa.

8. OcHoBHBIE Ae()eKThI MPOKATHBIX BAJIKOB U CIIOCOOBI MX YCTPAaHECHHUSI.

9. CTpyKTypHBIE CXeMBI TJIABHBIX TUHUHN pabouel KIETH.

10. Ycnoust paboThl 1 TpeOOBaHUSA, IPEIBSIBIIEMbIE K TPOKATHBIM BaJKaM

11. IlepeuncauTh MEXaHU3MEI B YCTPOUCTBA, COCTABIIIONINE TIIABHYIO JIMHUIO PadoUeil KIIeTH.

12. B Kakux KJIETAX, IPEUMYIECTBEHHO, IPUMEHSIOTCS CTaJIbHbIE BaJIKN?

13. O6miee ycTpoiicTBO pabodeii KIeTH.

14. B Kakux KJIeTsX, IPEeUMYLIECTBEHHO, IPUMEHSIOTCS YyTyHHbIC BAJIKU?

15. Ha3sHaueHue yHUBepCaANbHBIX HIMUHETEH.

16. Kitaccugukaiiys IpoKaTHBIX BaJIKOB 110 Ha3HAYCHUIO.

17. Ha3zHaueHue peayKkTopa, BXOIAIIETO B COCTAB TJIABHOM JTMHUH pabodeii KIeTH.

18. OcHOBHBIE KOHCTPYKTHBHEIE 3JIEMEHTHI pa00YHX BAJIKOB.

19. Ha3HaueHue mecTepeHHOMN KIIeTH, BXOASIICH B COCTAB INIaBHOM JIMHUK pabouei KIeTH.

20. Kak BbiOupaeTcss MOLTHOCTD TJIaBHOTO JBUraTeNsl Uil PEBEPCUBHBIX CTAHOB?

21. IlpokaTHbI# PO, COPTAMEHT CTaHA M UX OTPEIeIICHUSI.

22. Kak BbIOMpaeTCss MOLTHOCTD TJIABHOI'O JBUTATEIIS JJis HEPEBEPCUBHBIX CTAHOB?

23. Kakue mpokaTHbIe MPOQHIN OTHOCSTCS K KPYMHBIM 3arOTOBKaM M Ha KakoM 000pyJOBaHUH
OHHM ITPOU3BOAATCA?

24, MoMeHT JBUratesisi, HeoOXOIUMBIH JIJIs PUBOJIA BAJIKOB padoueii KIIeTH.

25. Ha kakuie rpynibl nopasfensieTcsi ToToBas MPOIYKIUS B 3aBUCHMOCTH OT ()OPMBI Monepey-
HOT'O CEYEHHUSI?

26. Kak onpeaenseTcss MOMEHT IPOKATKH IIPH MIPOCTOM MPOLECcCe MPOKATKU?

27. Pa3HOBUIHOCTH JIUCTOBOT'O MIPOKATA 110 TONIIUHE.

28. Kakue aBa cwiioBbIX (hakTOpa HEOOXOAMMO 3HATH MPH MPOSKTUPOBAHUH TTIABHOM JIMHUMU pa-
Ooueit knetu?

29. Pa3HOBHJHOCTH COPTOBOTO IMPOKaTa B 3aBHCUMOCTH OT CJIOXXHOCTH (DOPMBI TOTIEPEYHOTO Ce-
YEHHUSL.

30. O6opynoBaHue, MpUMEHSIEMOE AJIsl IPOU3BOJICTBA 3aTrOTOBOK.

31. [IpeumyriecTBa rHYTHIX TPOQHIIEH B CPABHEHUU C TOPSICKATAHBIMH MTPOPIIISIMH.

32. YkazaTh OCHOBHOM MapaMeTp COPTOBBIX M JUCTOBBIX CTAHOB, KOTOPBIH XapaKTepHU3yeT UX TH-




Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu
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pe3ynvmamul 00y4eHus.
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rnmopasmep.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

[To xakum mpu3HaKaM KiIaccu(PpUIMPYIOTCS paboume KIIeTu?

Kakwne npokatHble cTaHbl OTHOCSITCS K CTaHAM y3KOTO Ha3HAYeHUs?
O6nacTe NpUMEHEHHS OJJHOKJICTEBBIX CTAHOB.

Knaccudukanus pabounx kiaeTel 1o HAMMEHOBAHUIO IPOLIECCa MPOKATKH.
VYkazaTb 0cOOEHHOCTH IpoLecca MPOKAaTKH Ha HENPEPHIBHBIX CTAHAX.
Knaccudukarus padouux KieTel 1Mo pacioioKECHUIO BAJIKOB.,
Knaccudukamms pabounx KieTed o 4uciay BaJIKOB.

OO6macTh MPUMEHEHNUS JINHEHHBIX CTAHOB.

Kakwne paboune kiieTH Ha3bIBAIOTCSI YHUBEPCAIBHBIMU?

O6nacTe MPUMEHEHHS TTIOCJIEAOBATEIbHBIX CTAHOB.

Knaccugukanys npokaTHEIX CTAaHOB 110 HA3HAUYEHHIO.

O06macTh MPUMEHEHHUS IBYXBAITKOBBIX KIIETEH.

Ha kakue msith Tpymm mopasaensoTcsi IPOKaTHbIE CTAHBI B 3aBUCUMOCTH OT PaCIONOXKEHHUS

pabounx Kierei?

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

TaTKH.

56.
57.
58.
59.
60.

O06macTh MPUMEHEHHS TPEXBAIKOBBIX KIIETEH.

HasnaueHne yHUBEpCAJIBHBIX IIITUH/EIEH.

O051aCTh MPUMEHEHHUS Y€ THIPEXBAIKOBBIX KJICTEH.

Kaxk onpenensiercss MOMEHT MIPOKATKU IIPU MPOCTOM IPOLECCE IPOKATKU?

O01aCTh MOJYHETIPEPHIBHBIX M HENIPEPHIBHBIX CTAHOB.

HasnaueHwue 1mecTepeHHOM KIETH, BXOJSIIEH B COCTaB TJIaBHOW JIMHUU pa00Yel KIICTH.
O06macTh MPUMEHEHNSI MHOTOBAITKOBBIX KJIETEH.

Tumel NOAMKUITHUKOB, IPUMEHSEMBIX B ONOPAX MNPOKATHBIX BAJIKOB.

Kakoe BiusiHHe OKa3bIBaeT )KECTKOCTh KJIETH Ha Pa3Mephl MPOKATHIBAEMbIX PO UICH?
[NoAMMIHUKNA CKOIBXCHUS ¢ HEMETAIUIMYCCKMMU BKJIAJBIIIAMH, UX JTOCTOMHCTBA W HEJIOC-

[IpuBectu ypaBuenune Cumca-I o10BHHA U yKa3aTh, YTO OHO XapaKTEPHU3YeT.

OcCHOBHBIE JeTaNy TOAMUITHIKA KUAKOCTHOTO TPEHUS.

UYro Takoe )KEeCTKOCTh KJIETH M KaK OHO ONpeAensieTcs?

[IpuHUIHNT pabOTHI MOANINITHAKA XUAKOCTHOTO TPEHUS THAPOAMHAMUYECKOTO THITA.

[TpuBecTr U 00BSICHUTH rpadUK YIPYTo# eopMaIiuy KJIETH B 3aBUCUMOCTH OT YCHIIHSI TIPO-
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KaTKH.

61

81

. HemocTaTkn moamummHuKa KUAKOCTHOTO TPSHHS THAPOIUHAMUYICCKOTO THITA.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
MPOYHOCTb.
77.
78.
79.
80.

U3 nedopmanmm kakux 3J€MEHTOB CKIaAbIBACTCS yOpyras aedopmanus padbodeii kiaeTu?
Oo0iacTh MMPUMCHCHUS MMOAIIHUITHUKOB )XUJKOCTHOI'O TPCHHUA THAPOANHAMUYCCKOI'O THIIA.

Jis yero HE0OXOAMMO 3HATH YIPYTYIO HedopMaliio pabodeit KireTu?

Hasnauenue mecTepeHHOHN KIIETH.

Oo0iacTh MMPUMCHCHUSA IMMOAIIHNITHUKOB CKOJIBKCHUA C HEMCTAJUIMYCCKUMU BKIIAJIbIIIIAMH.
[TpuHun paboThl NOAIIMITHUKA KUAKOCTHOTO TPEHUS THAPOCTATUYECKOTO TUIIA.

OO01ee yCTpoiCTBO MIECTEPEHHON KIIETH.

HpI/IHHI/IH pa6OTI)I MOAIIUITHUKA ) XUAKOCTHOI'O TPCHUA THAPOCTATOAUHAMNYCCKOI'O TUIIA.
Haznauenue mmunaenen.

[opsimox BeIOOpA MOALIMITHUKOB KUIKOCTHOT'O TPEHUSI.

Tumnel mnuHAenel, NPUMEHSIEMBIX IS IPUBOJIA BAJIKOB.

HOI[HH/IHHI/IKI/I KauCHU BaJIKOBBIX OIIOP MPOKATHBIX CTAHOB, UX TUIIBI U 00J1acTh IIPUMCHCHHH.
CyurHocTs pacyera paboueil KJIeTH Ha ONPOKUbIBAHHE.

[lepeuncnuTh OCHOBHBIE MEXaHU3MBI, KOTOPBIMH OCHAIAETCs paboyasi KIeTh.

VYkazaTh omacHble CEUYEHHS B CTAaHHHE 3aKPBITOTO THMA, KOTOPBIE MPOBEPSIOTCS PacyeToM Ha

Hasnauenne mexanusma YCTAHOBKH BAJIKOB.

O6nacThb IMPUMCHCHUA CTAaHUH 3aKPBITOI'O0 U OTKPLITOI'O THUIIOB.

Turbel MEXaHU3MOB IJI1 YCTAaHOBKH BAJIKOB U 00J1aCTh MX IIPUMCHCHHH.
OcHOBHEBIE KOHCTPYKTHUBHBIC 3JICMCHTBI CTAHUHBI OTKPBITOI'O THIIA.

. Haznauenne mexann3ma J1st 0CEBOM yCTAaHOBKHU BAJIKOB.
82.
83.
&4.
85.
86.
87.
88.

Tune! cTaHnH, TPUMEHAEMBIX B pa0OYMX KIIETSIX MPOKATHBIX CTAHOB.

Ha3nauenne MexaHn3Ma ypaBHOBEIIMBAHHSI BEPXHETO BaJKa.

OCHOBHbIE KOHCTPYKTHUBHBIE 3JIEMEHTHI CTAHWHBI 3aKPBITOTO THIIA.

MexaHu3MBI U YCTPOUCTBA JJIsl CMEHBI BAJIKOB.

HasnaueHue BaJIKOBOM apMarTypsl.

Tumel MeXaHM3MOB YPaBHOBELIMBAHUS BEPXHETO BajKa U 00JIaCTh UX NPUMEHEHHS.
OCHOBBI METOJIMKH PacyeTa XKECTKOCTH CTAHWHBI 3aKPHITOTO THIIA.




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie

a1emenm Oyenounvle cpedcmsa obpazosamerns
pe3yabmamol 00yYeHUs o

Komneme HoOU

Hyuu npocpammol
Vmers pacro3HaTh OCHOB- Teopernueckue BOIPOCHI K AK3aMEHY

HbIe (U3HYECKHE SBIICHUS
MIPUMEHSIEMBIC ITPH MPOCK-
TUPOBaHHUU 000PYIOBAHHUS
mexoB OM/I;

MIPUMEHATH (HU3H-
KO-MaTeMaTUYECKUM amnma-
paT U1 peleHus 3aaad,
BO3HUKAIOIIUX TIPH KC-
IIyaTauu 000pyI0BaHUS
nexoB OM/I;

BBIIETUTH (hr3mde-
CKUe SIBJICHUS U TIPOBECTH
HE0O0XOIUMbIE MAaTEMATH-
YECKUE PacueThl COOTBET-
CTBYIOIIIETO TEXHOJIOTHYe-
CKOT'0 mpoiiecca

1. Yka3arp TpeboBaHus, IPeabsIBIsEMbIE K 000PYJOBAaHHIO IIPOKATHBIX LIEXOB.

2. V3 nedopmManmu Kakux 3JIEMEHTOB CKJIAABIBACTCS yIpyras IedopMalus BAIKOBOW CHCTEMBI
JIByXBaJIKOBOU KJIeTH?

3. MeponpusTHs MOBHIIAOIINE TOYHOCTH Pa3MEPOB MPOKATHIBAEMBIX MPOhUIEH.

4. Kakyro 10110 B IpOIIeHTaX OT nedopMaIiui pabodeld KIETH COCTAaBISAET Ae(opManis BaIKOBOK
CUCTEMBI?

5. Yka3arb HanpasleHHs, CIIOCOOCTBYIOILINE MOBBILICHUIO KAYeCTBA MPOKATHOW NPOIYKLUH.

6. 13 medopmanru Kakux 3J€MEHTOB CKJIQABIBAETCs yrpyras nedopMaiusi BaIKOBOH CHCTEMBI
YeThIPEXBAIKOBOH JIUCTONPOKATHON KIeTH?

7. Onpenenenue NpoOKaTHOTO CTaHa.

8. OcHoOBHBIE Ae(hEKThI MPOKATHBIX BAJIKOB U CIIOCOOBI MX YCTPAaHECHUSI.

9. CTpyKTypHBIE CXeMBI TJIaBHBIX JTUHHA padoUeii KIeTH.

10. YcioBust paboTHI ¥ TPEOOBAHMS, TIPEABSIBISIEMbIE K TPOKATHBIM BaJIKaM

11. [lepeuncants MEXaHU3MBI M YCTPOHCTBA, COCTABIIAIOLIME TTIABHYIO JIMHUIO Padoveil KIeTH.

12. B Kakux KJIeTsX, IPEeUMYLIECTBEHHO, IPUMEHSIOTCS CTaJIbHbIE BAJIKU?

13. O0miee ycTpoiicTBO paboUeii KIeTH.

14. B xakux KJIETAX, IPEUMYIECTBEHHO, IPUMEHSIOTCS YyT'YHHBIE BaJIKU?

15. HazHaueHue yHUBEPCATbHBIX IIIUHACIECH.

16. Kinaccugukaiiys IpoKaTHBIX BaJIKOB 110 Ha3HAYCHUIO.

17. HazHaueHnue penykTopa, BXOIAIIEr0 B COCTAB TJIaBHOM JTMHUU pabodeil KIeTH.

18. OcHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI paO0uuX BaJIKOB.

19. Ha3zHaueHue mecTepeHHOl KIIeTH, BXOIAIIEH B COCTaB TIIaBHOM TMHUH paboueil KiIeTy.

20. Kak BeIOMpaeTcst MOIHOCTH TJIABHOTO ABUTATEIIS TSI PEBEPCUBHBIX CTAHOB?

21. IIpokaTHblil Ipoduib, COPTAMEHT CTaHA U UX ONPEEIICHHS.

22. Kak BbIOMpaeTcs MOLUIHOCTD TJIABHOTO JBUraTeNIsl Uil HEPEBEPCUBHBIX CTAaHOB?

23. Kakue mpokaTHbIe MPOQHIN OTHOCITCS K KPYIHBIM 3arOTOBKaM M Ha KakoM 00OpYyJO0BaHUH
OHU TIPOU3BOISITCS?

24. MoMeHT aBUraTessi, HeoOXOJUMBIH AJIS IPUBOAA BAIKOB paboueil KIeTH.

25. Ha kakue TpymIibl MoApa3AessieTcsl TOTOBas MPOAYKLIMS B 3aBUCHMOCTH OT (JOPMBI morneped-
HOT'O CEYCHHS !
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26.
27.
28.

Kak OnpeACIACTCI MOMCHT IIPOKATKHU IIPHU IPOCTOM IIpOLECCe HpOKaTKI/I?
PaSHOBI/I,Z[HOCTI/I JINCTOBOI'O ITpOKaTa 110 TOJIIHUHE.
Kakue JBa CHUJIOBBIX q)aKTopa H606XOI[I/IMO 3HAThb MPU MPOCKTUPOBAHUN IJIaBHOW JTUHHUU pa-

Ooueil kietu?

29
YEHWUS.

30

31

32
ropasmep.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

Pa3HOBHIHOCTH COPTOBOrO MpPOKaTa B 3aBUCHMOCTH OT CJIOXXHOCTH (DOPMBI TIOTIIEPEYHOr0 Ce-

O6opynoBaHue, IpUMEHsIEMOE JIJIs TPOU3BOJICTBA 3aTOTOBOK.
[IpeumymiecTBa rHyTHIX IpOQUIIEH B CPAaBHEHUH C TOPSUEKATAHBIMH MPOPHIIIMH.
YKazaTb OCHOBHOMW MapaMeTp COPTOBBIX U JIUCTOBBIX CTAHOB, KOTOPBIH XapaKTepU3yeT UX TH-

[To kakuM npu3HaKaM KiIacCH(PUIMPYIOTCSA paboyre KIIeTU?

Kakwue npokaTHble CTaHbl OTHOCSITCS K CTaHAM y3KOTO Ha3HAYCHUS?
O0nacTh NPUMEHEHHST OJTHOKJICTEBIX CTAHOB.

Knaccudukanms pabounx kieTeld 1o HAaMMEHOBAHHUIO TPOIIEcca MPOKATKH.
Ykazatb 0COOEHHOCTH TIpoIlecca MPOKATKA Ha HETTPEPHIBHBIX CTaHAX.
Knaccudukanus pabounx KiIeTel Mo pacioioKEHUIO BATKOB.
Knaccudukarus padouux KieTer 1o YHCIy BaJIKOB.

O6nacTe NMPUMEHEHHS JINHEWHBIX CTAHOB.

Kakwue paboune KJIeTH Ha3bIBAIOTCS YHUBEPCATBHBIMU?

O6nacTs MPUMEHEHHS TIOCIIEA0BATEIBHBIX CTAHOB.

Knaccugukanms npokaTHBIX CTAaHOB 110 HA3HAYEHHIO.

O0macTh MPUMEHEHHUS IBYXBAIKOBBIX KIIETEH.

Ha kakue nmsath rpymnn moapa3aensoTcs MPOKATHBIE CTAHBI B 3aBUCUMOCTH OT PACIOIOXKECHHUS

padoumx Kierei?

46.
47.
48.
49.
50.
51.
52.

O05acTh MPUMEHEHUS TPEXBATKOBBIX KIIETEH.

Hasnauenue yHuBepCalbHBIX IIMUH/CICH.

OO6acTh MPUMEHEHNS Y€ THIPEXBATKOBBIX KIIETEH.

Kax ompenensieTcsi MOMEHT ITPOKATKH IIPH MPOCTOM TIPOIIECCE IPOKATKHU?

O0acTh MONYHETPEPHIBHBIX M HEMPEPHIBHBIX CTAHOB.

Hasnauenwne mecTepeHHON KIETH, BXOISIIEH B COCTaB TJIABHON JIMHUH paboueil KIeTH.
O061acTh MPUMEHEHNS MHOTOBAJIKOBEIX KIICTEH.
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53.
54.
55.
TaTKH.
56.
57.
58.
59.
60.
KaTKH.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
MPOYHOCTb.
77.
78.
79.
80.

Tumbl MOAMIUITHUKOB, MPUMEHSIEMBIX B OMOPaX MPOKATHBIX BAJIKOB.
Kaxoe BimsiHrE OKa3bIBa€T )KECTKOCTH KIIETH HA Pa3MepHI MMPOKATHIBAEMBIX PO UIe?
[ToAMUITHKUKY CKONMBKEHUSI ¢ HEMETAJUIMUYECKUMH BKJIAJBIIIAMH, UX JOCTOMHCTBA M HEIOC-

IIpuBectu ypaBHenune Cumca-I'010BUHA U YKa3aTh, YTO OHO XapaKTEpU3YeET.

OcHOBHBIE JeTaIH NOAHUITHUKA )KUAKOCTHOTO TPEHHS.

Uro Takoe KeCTKOCTb KJIETH U KaK OHO OIpefemseTcs?

[IpuHiun paboTsl MOAIIMITHUKA KUAKOCTHOTO TPEHUS THAPOIMHAMUYECKOTO THIIA.

IIpuBecTr 1 00BSICHUTH rpadUK yIpyroi nedopManuy KJIETH B 3aBUCUMOCTH OT YCHJIUS IIPO-

Henocratku noAmIMnHUKAa )XUAKOCTHOTO TPEHUSA TUAPOIUHAMUYECKOTO THUIIA.

W3 nedopmarmn Kakux 37IEMEHTOB CKIIaIbIBaeTCs yrnpyras aedopmarus padodeit kietn?
O0nacTh NPUMEHEHHS TOANTUITHAKOB XKHIKOCTHOT'O TPEHHS THAPOJUHAMUYECKOTO THIIA.

Jlyis 9yero He0OXOMMO 3HATh YIPYryo nedopmMaliuio padoueit KieTu?

Hasnauenue mecTepeHHOH KIETH.

O0nacTh MPUMEHEHHS TOIIUITHAKOB CKOJIBXECHUS ¢ HEMETATMYCCKUMHU BKIIA IBIIIIAMH.
[MpuHmn paboThl MOANIMITHUKA KHUIKOCTHOTO TPEHHS THAPOCTATHIECKOTO THUIIA.

OO11iee yCTpOMCTBO IIECTEPEHHOM KIICTH.

[MpuHIHn paboTh MOANIMITHUKA XUJAKOCTHOTO TPEHHS THPOCTATOAMHAMHYECKOTO THTIA.
Haznauenue mmungenen.

ITopsimok BEIOOpA MOANTUITHUKOB KUAKOCTHOT'O TPEHUSI.

Tumnel mmuHAEeH, MPUMEHSIEMBbIX JUTS TPUBOJIA BAJIKOB.

TMoaIMMTHUKY KAYESHUS BAJIKOBBIX OMOP MPOKATHBIX CTAHOB, X TUIIBI M 00IaCTh MPUMEHEHHSI.
CymHoCTh pacdera pabodeil KIeTH Ha OIPOKHIGIBAHHUE.

[lepeuncnuth OCHOBHBIE MEXaHU3MBI, KOTOPBIMH OCHAIIAETCS pabodast KIeTh.

VYka3arh oInacHbIe CEUSHHsI B CTAHWHE 3aKPBITOTO THITA, KOTOPHIE MTPOBEPSIFOTCS PacuyeToM Ha

Ha3znauenmne mexanmu3Ma YCTaHOBKH BAJIKOB.

O06nacTb MPUMCHCHUS CTAHUH 3aKPBLITOI'O U OTKPBLITOI'O THUIIOB.

THIBl MEXaHU3MOB IJI YCTAaHOBKH BAJIKOB U o0nacTh ux IIPUMCHCHMHS.
OcHOBHEBIE KOHCTPYKTHUBHBIC 3JICMCHTBI CTAHWHBI OTKPBITOI'O THIIA.
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pe3ynvmamul 00y4eHus. -
Komneme HOU
HYuu npozpammbl
81. Ha3Hauenue MexaHn3Ma AJ11 0CEBOI YCTAaHOBKH BaJIKOB.
82. Tunpl cTaHWH, MPUMEHIEMBIX B pa00YNX KIIETSIX MPOKATHBIX CTAHOB.
83. Ha3naueHne MexaHn3Ma ypaBHOBEIIMBAHUS BEPXHETO BAJIKA.
84. OcHOBHBIC KOHCTPYKTHBHBIC AJIEMEHTHI CTAHUHBI 3aKPBITOTO THIIA.
85. MexaHu3MBbI U yCTPOICTBA 711 CMEHBI BAJIKOB.
86. HazHaueHue BanKkoBOU apMaTyphl.
87. Tumnbl MEXaHU3MOB YPaBHOBEUINBAHMSI BEPXHET0 Bajlka U 00JacTh UX MPUMEHEHUS.
88. OCHOBBI METOJIUKH pacyeTa >KECTKOCTU CTAHUHBI 3aKPBITOrO THUIA.
B METOJAMHU pelle- 3amaun 1o pacdery 000pyaOBaHU
JMAAeTh | HUS THIOBBIX MPAKTHYE-

CKHUX 3a71a4 000py10BaHUs
nexoB OM/]

HaBBIKAMH II0CTa-
HOBKU U peH_[eHI/IH TCXHH-
YeCKHUX 3a7a4 B 00J1aCTH
00pabOTKH METaIOB J1aB-
JIEHHEM

BJIAACTh HABBIKAMU
MPUMEHEHUST PU3HUECKUX
METOJIOB K PEIICHHIO He-
CTaHIAPTHBIX 3a]1a4 00pa-
OOTKM METAIJIOB JIaBJICHH-
eM

1. [Tonocy TonmmaOM 40 MM IIpOKaTaay HA CTAHE 332 OJUH MPOXOJ IO TOMMHUHEI 32 MM. Or-
peAeIUTh a0COIIOTHOE M OTHOCUTEIBLHOE 00KaTHE MOJIOCHI 3a MPOXO/I.
2. [Tomoca mocne mepBoro Mpoxoaa B YNCTOBOH KJIETH TOJICTOJIMCTOBOTO CTaHA MIMEJa TOJI-

mmHy 58 MMm. OrnpenenuTh abCOoNMOTHOE 00)KaTHE MOJIOCKHI, TONIUHY €€ JI0 MTPOX0J1a, €CIH U3BECTHO, YTO
OTHOCUTEIBFHOE 00KaTHe 3a mpoxoa paBHsioch 10,8 %.

3. 3aroToBKy ¢ HadanbHBIMU pazMepaMu 640x800x3200 MM mpokaTtany 3a OJUH NPOXOA Ha
omomunre 1150. AGcomtoTHOe oOxatue B poxojie cocTaBisuio 70 M, a moJioca crana mupe Ha 20 M.
Onpenenuts OTHOCUTENBHOE 00KaTHe U KOHEUHBIE Pa3Mephl CIIUTKA.

4. Ha mectukinereBoM moryHEnpepbIBHOM MOJI0COBOM cTane 810 ropsiueid mpokaTKu NpoKa-
Tanu nojyocy TommuHoi hl = 1,5 MM. OrnpeienuTh TONIUHY MOJOCH TIepe ToCeIHeN KIeThlo, a0co-
JIOTHOE W OTHOCHTENBHOE 00XKaTHE MOJIOCHI, €CIM M3BECTHO, 4TO KO3(D(UIIMEHT BBITSDKKMA OBUT paBeH
1,12.

5. Juct Tonmuuoi 48x1250x10660 MM mpokaTtanu B Bankax auameTpom 900 MM 3a onuH
MPOXO/I, P ATOM KOA(PGUIMEHT yITUpeHHs U K03 OUIMEHT BBITSDKKY ObUTH paBHBI 1 1 1,25 cooTBeTcT-
BeHHO. OnpeIenuTh pa3Mephl odara jiehopMaii U TeOMETPUIECKHE pa3MephI JINCTA JIO MPOX0/Ia.

6. Onpexpenuts pa3Mepsl ovara JeOopMaliy U yroj 3aXBaTa MpH MPOKaTKE MOJIOCH! TOJIH-
Holt 50 MM B Bankax auamerpoM 800 MM, TONIIMHA U IIUPHUHA MOJOCHL A0 Ipokatku 75 MM u 1500 mm
COOTBETCTBEHHO.

7. Onpexnenuts BIUSHUE O0XKATHsI HA JUIMHY odara aeopMaluy IpU HNPOKAaTKe MOJIOCH! B
Bajkax nuamerpom 300, 600, 900 u 1200 mm, eciu 0OxaTusi IPUHUMAIOT cienyromue 3Hauenus 0,5; 1,0;
2; 4 u 8 mm. [TocTpouTh rpadiki 3aBUCUMOCTH JJTUHBI ovara JeopMaliy U yria 3axBara oT 00KaTHs 1
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JMaMeTpa BaJIKOB.

8. [Tomocy TtommmuaON 60 MM MpoKaTaau B HEMPEPHIBHOM JBYXKIETEBOM CTaHE B pado-
ynx Baykax nuamerpom 900 MM, Ha BXole B NEpPBYIO KJIeTh monoca uMmena pasmepsl hOxbOxL0 =
200x1400x10000 MM, a Ha Beixozae hl = 100 mm. Onpenenuts pa3Mepsl odara, Ko3QQUIMeHTh Aedop-
MallMy B KJIETAX CTaHA M KOHEYHBIE pa3Mephl IOJIOCHIL.

9. Onpenenuts CKOPOCTh IBIKEHHS MOJOCHI HAa BXOAE, BBIXOAE M3 BAJIKOB U CPEIHIOI
CKOpOCTh JepopMalii mpy MPOCTON MPOKaTKe METajlla Ha cTaHe ¢ padounMu Bankamu nuamerpom 300
MM. YCJIOBHS TpoIiecca XapaKTepu3yrTcs cinenyromumMu qanasiMi: h0 = 2 mm, hl = 1,5 mm, f= 0,05,
Vip =5 m/c.

10. Onpenennuts cKOpocTh poibranra Omxromuura 1500 mociie BbIXOJa M3 BAIKOB CIUTKA C
nonepeuHbiM cedeHueM 760x1030 mm u3 ctanu 08 K1, €cii U3BECTHO, YTO CKOPOCTh POJIbTaHTa JOJKHA
OBITH paBHA CKOPOCTH MONOCHL. CKOPOCTH MPOKaTKH 2,86 M/c, abcomoTHoe obxaTtre 60 MM, TeMIepaTypa
ciautka 1240 0C.

11. Onpenenuts CKOPOCTh MPOKATKHU B KieTH Ne8 HenpepsiBHOTO 14-TH KitereBoro crana 320
ropsiuey MpOKaTKH, €CIM U3BECTHO, 4TO M3 KieTH Ne 9 ¢ Bankamu auamerpoM D9 = 330 MM npu uncie
00opoToB BankoB N9 = 450 00/MUH BEIXOAUT TOJI0ca TOMMMHON h9 = 7 MM U mmpuHOH b9 = 82 mm.
Tonmaa nosnock! Ha Beixoae u3 ket Ne 8 h8 = 9 mm. [IpokaTka uaet 6e3 HaTsHKEHUS. YUeT yIIUpeHHs
o0s13aTeleH.

12. ITonmoca BeIxoAWT U3 nepBoi kieTn uynuctoBoil rpynmsl HILIC ropsaueil mpokatku co cko-
poctbio 2,28 m/c, uTo Ha 5,5% Ooiblie ckopocTH BaKOB. ONpenennuTh CKOPOCTh MPOKATKHA (CKOPOCTh
BAJIKOB) B MOCJIETHEH KIIETH, €CITH U3BECTHO, YTO CKOPOCTH BO BCEX KIIETSAX COTNIACOBaHBI M KO3 duiueHt
0011ei BBITSDKKY paBeH 9,26.

13. [Tonoca ¢ nonepeunsiM ceueHueM 2,8x2350 MM BBIXOJUT U3 MPEANOCICAHEN KIETH YUC-
toBoit rpynmbel HILIC ropsiaeit npokatku co ckopocts 14,96 m/c, uto Ha 4,4 % OoJble CKOPOCTH Bal-
koB. Koaddunuent HaTsbkeHHs Mexny nocineaneid n mpennocneanedt kinereto K = 0,91. Onpenenutsb
CKOPOCTb MPOKATKX M MOCTOSHHYIO IOCIIEIHEH KIIETH.

14. W3 BankoB kietu Ne 7 4ucTOBOM TPy KileTell mupokonoiocHoro ctana. 2000 ropstueit
MPOKATKH CO CKOPOCTHIO 23,1 M/C mpoKaTasy MoJocy TONIIMHON 2,5 MM ¥ upuHO# 1650 MMm.
15. Onpenenuts U MOCTPOUTH TpadUKH BIMSHUS NMEPEAHEr0 HATSDKEHHS Ha ONEpeXeHUe U

CKOPOCTB BBIXOZIa TIEPEAHEr0 KOHIA MOJIOCHI U3 JIMCTOBOTO CTaHA, MMEIOIIETo AuaMeTp pabodnux BaJIKOB
520 mm. Tonmaa nonocel 10 npokatkd 2,07 MM, nocie mnpokatkd 1,8 MM, K09 (GHUIMEHT KOHTAKTHO-
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ro tpenust f= 0,05, npenen TekydecTu moaockl nocne npokarku 375 Mlla , Banku BpamaroTcsi co CKOpo-
cTbi0 VB = 24 M/c. IlepenHee ynenbHOE HAaTSHKEHHE M3MEHSETCS M MOXKET NIPUHUMATH CIIEIYIOLIUE 3Ha-
yenus: 0,05; 0,1; 0,15; 0,20.

16. Ha toncromuctoBoM ctane 4220 ¢ quaMmeTpoM padbounx BaiakoB 930 MM mpokataiu mpo-
KaTaJli JJUCT TONIKHON 8 MM u3 ctanu 20. OnpenenuTs CKOPOCTh MPOKATKU, €CIH U3BECTHO, YTO OTHOCH-
TEJIbHOE 00KaTHe B MOCJIEAHEM MPOXOAe cocTaBisuio 22,3 %, a cpeaHss CKOpPOCTh AedopManuy paBHs-
nachk 40,35 c-1.

17. [Tonoca TonmuHOM 3 MM BXOAUT B MOCIEAHIOW KJIeTh uncToBoM rpymnmnsl HIIIC 1700 xo-
JIOJHOM MPOKATKU co CKOpocThio 14,5 m/c, uto Ha 15,2% MeHbIe, 4eM CKOpOoCTh BajikoB kieTu. Onpene-
JUTH CKOPOCTH JeopManyu, TONIUHY TOJIOCH B HEUTPAIbHOM CEUYEHHH U BEJIMYMHY OTNEPEKECHUS, €CIIH
W3BECTHO, YTO TOJIIIMHA MOJOCH Ha BBIXOJE U3 MOCNIEAHEH KieTr paBHa 2,5 MM. Pabouune BaJku BO Bcex
KIIETSX NUTH(OBaHHBIE U3 OTOEICHHOT0 UyyryHa AuamerpoM 500 mm.

18. OnpeaenuTts AIUHY NO0JOCH, HAXOAAIIYIOCS MEXIY TpeThbeil n ueTBepTon kietbto HIIC
X0JI0[IHOM TpoKaTkH, ecii h3 = 1,05 mm u h4 = 0,75 MM, ckopocTh ipokaTku V3 = V4 | a iiMHa MEXTy
kietramu 6 M. Ilpokarka et 6e3 HaTSHKEHUS.

19. ITonoca TomumHOM 25 MM npokaTteiBaeTcs B mepBoii unctoBoi ket HIIC 2500 ¢ aGco-
TIOTHBIM oOatueM 9,2 MM u koddduumentom tperus 0,478. [lepen BTOpoil KIIEThIO TIOJIOCa HUMEET CKO-
poctb 7,84 m/c. Iuametp BasikoB B oboux kiersix 800 mMM. Onpenenuts CKOPOCTh MPOKATKH B MEPBOM
KJIETH CTaHa.

20. [Tomocy TommuHoM 2,5 MM npokatanu B nmociennen ket HIIC xomo01HO#M TPOKaTKU cO
cKopocThio 15,63 M/c u oTHOCcHTEIbHBIM OOxatueM 13,8%. Banku u3 koBaHOU craiu, HMUIM(OBAHHBIC
muamerpoM 710 mm. IIpokaTka mpoxonuia 6e3 HaTsHKEHUs ¢ oxyaxaeHueM BajkoB 10% smynbcueit (Km
=0,98). OnpenenuTs CKOPOCTH IMOJIOCH HAa BHIXOJIE U3 MOCIEAHEN KIETH CTaHa.

21. Onpenenuts K03QOUIMESHT HATSDKEHHUS MEXIY TpeThelt u uetBeproi kierkio HILIC 2500
NpY IPOKAaTKe TOHKOH TOJIOCHI, €CIIM N3BECTHO, KOHCTaHTHI KieTel paBHbl 52551750 u 62561607 mm3/c
COOTBETCTBEHHO.

3HaTh

OCHOBBI HMH(OPMAIMOHHBIX
TEXHOJIOTHA;

TEXHUUYECKHE U IMPOrpamMm-
HBIE CpEJICTBA pealn3alnun
MH(OPMAITMOHHBIX po-

Teopernueckue BOIPOCHI:

1. Tlonstre «aHaIM3», KPUTEPHUI ONTUMAIBHOCTH.
2. MeTo/Ibl CTATHCTUYECKOI TIPOBEPKH TUIIOTES .
3. Uro Takoe 1eneBas GyHKIHA.

4. TloHsTHsI JIOKATBHOTO ¥ TJIODATBHOTO ONTHMYMa

Anann3 un-
CIIOBOI MH-
dbopmaruu
b1.B.JIB.03.01
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LIECCOB
YmeTh paboTaTh ¢ COBPEMECHHBIMH [IpakTryeckue 3a1aHus:
OpOorpaMMHBIMM  CPCIICTBA- 1. Poub 1 MECTO MaTeMaTHYECKOM MOJIEIH.
MH pacdera 2. 3ananue orpaHuveHUil (YCIOBHIT) BBeeHHEM GapbepHOH, ITpadHOi (YHKIHH.
3. T'paduueckuii METO JIMHEHHOTO TIPOrPAMMHUPOBAHHSL.
4. Cosnmanue rpapuyecKix 00OBEKTOB Ha JIMCTaX M AHarpaMMax >JIeKTPpOHHbIX Tabmui Excel.
5. MeTo/ibl HETMHEHHON ONTHMH3AINH
Bnagetrs | MeTomamu aHanuza (uU3M- [IpakTryeckue 3a1aHus:
YECKUX SBICHUH B TEXHU- 1. Poab u MecTO MaTeMaTHYECKOM MOJICIH TIPU aHATN3E JAHHBI3 METAJUTYPrUUECKUX MPOLIECCOB
YeCKUX YCTpOHCTBaxX H IPOLIECCOB.
cucremax 2. T'padpuueckuii METOI JIMHEHHOTO POrPAMMHUPOBAHHUSI.
3. CuMIUIEKC METO] JIMHEHHOTO MPOrPAMMHPOBAHUSI
3HaTh OCHOBBI WH()OPMAITMOHHBIX TeopeTnyeckue BOMPOCHI:
TEXHOJIOTUH; 5. TIOHSATHS «CTATUCTHKAY M «QHAIU3», KPUTEPHI ONTHMAIEHOCTH.
TCXHUYECKUC W IPOrpaMM- 6. MeToibl CTATUCTHYECKOM POBEPKH TUIIOTES .
HBIC CPCACTBA pCalli3alini 7. Yro Takoe 1esnesas GyHKIHS.
HH(OPMAIMOHHEX  TPO- 8. TIoHsSTHS JIOKAJIBHOTO U TI06AIBHOTO ONITUMyMa
1[ECCOB
Marematuue-
YmeTh paboTath ¢ COBpEMEHHBIMHU [TpakTrueckue 3a1anus: CKAasl CTATH-
porpaMMHBIMH  CPEACTBA- 6. Pousib M MECTO MATEMATHYECKON MOJIEIH. THKA B ME-
Mu pacdera 7. 3ananue orpannueHui (YCIOBHIl) BBEICHHEM 0apbepHOii, mrpadHol GyHKIUH. iann —
8. T'paduueckuii METO JIMHEHHOTO TIPOrPAMMHUPOBAHHSL. Bl ByJ?[B 03.02
9. Cosnanue rpaguyeckux 00OBEKTOB Ha JIMCTAX M JUarpaMMax 3JIEKTPOHHBIX Tabimi Excel. T
10. MeToas! HEMUHENHON ONTUMU3AINH
Brmamers | Meromamm aHammza (Gu3M- [TpakTrueckue 3a1aHus:

YeCKUX SABJICHUH B TEXHH-
YECKUX  YCTpOMCTBax U
cucTeMax

4. Poib ¥ MECTO MaTEMATHUYECKON MOJIEITH [IPH AaHAJTN3€E JIAHHBI3 METAJUTYPTHYECKUX MPOIIECCOB
IIPOLIECCOB.
5. T'paduueckuii METOI JIMHEHHOTO MPOTPAMMUPOBAHHSL.
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6. CuMIuieKc METO| JIMHEHHOTO MPOrPAMMHPOBAHUSI
3HaTh 3a/1auu perraeMeie B oOpa- I[TpousBoacT-
OOTKE METalIOB JABJIEHH- | MaTepual NOoCeIeH s JIEKIMI U SKCKyPCHH JUIs IPAKTUKAHTOB BEHHAs - IIPaK-
eM (OMJT) THKa I10 I101Y-
YMeTh 000CHOBaTh BBHIOOp 3a/1ad | BRIMOMHATE 3aaHUs U pabOTHI HA KOHKPETHOM pabodeM MecTe. YECHHUIO IIPO-
pemaeMbix B OM/J] BrInonHATS HHAMBUAYaATbHBIE 3aJaHUS 10 TIPAKTHKE: dbeccruoHab-
Texuonoruyeckuit nporecc. [locaenoBaTenbHOCTh BBITIOTHEHHUS TEXHOIOTHYCCKHUX ONCPAINA U PEKUMBI. | HBIX YMEHUN U
MeponpusaTrs IO COBEpPIICHCTBOBAHHUIO M HHTCHCU()UKAIINY TEXHOJIOTHIECKOTO MPOIIecca M PEXKUMOB OTIBITA TIPO-
Braneth | HaBbIKaMH  MPUMEHEHHS | [[pyevamu cGopa MaTepuaa 0 HaGMIOICHHUl: beccnonab-
(hu3nKO-MaTEMATHICCKOTO | TemmepaTypHbIi peXHM HArpeBa, Ae(eKThl Harpesa. MexaHu3alys ¥ aBTOMATH3AIMs Ipoliecca Harpepa | HOM JIesTeb-
amnmapara MCIOJIb3yeMOro B | M HarpeBaTeIbHBIX YCTPOoHCTB. CIIOCOOBI COKpAIeHnsT OKHCIEHHS MeTallia, MPeIypekIeHne 00e3yrie- | HOCTH
OMJI POXXUBaHUS, TIPENYTPEKICHUE MTOSBICHNS TOBEPXHOCTHBIX U BHYTPEHHUX JIe(hEKTOB B2.B.03(IT)
[1K-4 - TOTOBHOCTBIO UCIOJIB30BATh OCHOBHBIE MOHATHS, 3aKOHBI M MOJEIH TePMOJAMHAMUKH, XUMHUUYECKON KUHETHKH, TIEPEHOCA TeTlIa M MacChl
3Hath OCHOBHBIE OTIpEJeNICHHUS 1 IlepedyeHb TeopeTHYECKUX BOMPOCOB:
HOHATHS MOJEKYISPHOU 1. Uneansueiii ras. [lapamerpsl coctosiams. OCHOBHOE YpaBHEHHE MOJIEKYISAPHO-KUHETHIECKOM TEOPUH
GU3UKY ¥ TEPMOAUHAMUKH rasos.
2. Pacnipeiesienre MOJIEKYJT Tasa o cKopocTsaM (pacnpenenenne Makcsenia, [aycca). Pac-nipenenenne
Bonermana.
3. Crenenu cBo6O/IbI MOJIEKYII. Pacripe iesieHre SHEPTHH N0 CTENEHAM CBOOOIbI. BHYTpEeHHs s SHEPrHs
UJEaBHOTO Trasa. ®dusuka
4. V3omiporiecchl B ra3ax (M30XOPHBIN, H300apHBbIii, n30TepMUYecKuii). Pabora, coBeprmaemast rasom mpu |B1.5.10
Pa3IMYHBIX H30IIPOIIECCaXx.
5. IlepBoe HAYAIO TEPMOJAUHAMUKH, €T0 IPUMEHEHHE K PAa3INYHBIM U30TIPOLIECCAM.
6. AnuaGaTHbIM ¥ IOJMTPOIHBIN Mporiecchl. PaboTa npu agnabaTHOM Tporecce. TemioemM-KocTh ra3os.
7. Kpyrossle, oOpaTiMble 1 HeOOpaTHMbIe TPoLecchl. [IpUHIHUIT NEHCTBUS TEIUIOBOM U XO-JIOIHIBHON
mammH. [{ukn Kapro u ero KIIJI.
8. Durponust. CTaTUCTUYECKHI ¥ TEPMOIMHAMMIECKUI CMBICIIBI SHTPOIHHU. BTopoe Havaio




Cmpyxm CmpyxkmypHuviti
VDHbI Manupyenvie 91eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
TEPMOJIUHAMUKH.
9. Peanbneble Tasel. YpasHenue Ban-nep-Baanbca.
10. Uzotepms peanbroro rasa. Kpurnyeckue napamerpsl. Kpurudaeckoe coCTOsHHIE.
11. Buyrpennsis sHeprus peanbHoro rasa. Dddexr Jxoyis-Tomcona. CKMKEHUE Ta30B. DH-TAIBITH.
12. )Kunxoctu. [ToBepXHOCTHOE HATSKEHHUE sKUAKOCTe. CMayMBaHue U He cMaunBaHue. KanuuspHble
SIBIICHUSI.
13. SBnenus nepenoca: auddysus, TEMIONPOBOAHOCTD, BHyTpeHHEE TpeHHe. CBsi3b KO3 PH-IIMEHTOB
nepeHoca.
Ymethb KOPpPEKTHO BbIpaxarb U | [IpuMepHble NpaKkTHYECKHE 32IaHUS 1JIs IK3aMeHa:
apryMeHTHpoBaHHO 00oc- |1. Tlpu M306apM4ecKOM paclUIMpPEHUH JBYXaTOMHOTO rasa Obuia coBepuieHa paborta B 157 Jx. Kakoe
HOBBIBATh ITOJIOKEHUSA MO- KOJIMYECTBO TeIIa OBLIO COOOMIEHO razy?
JEKYJSAPHO-KMHETHYCCKON |2,  VneanbHsblil ra3, 3aHUMAIONIMIT 00beM 2 J1 U HaxXosmumiics noa nasinenuem 3,0 MITa Mpy TeMIepary-
TeOpUH U TEPMOJIUHAMHUKHU; pe 27°C, Harpesu MpH OCTOSTHHOM 00beMe, a 3aTeM pacIuupuiIn u3obapuiecku. Paborta pacmmpenus
peuate 3agaun no MKT, rasa npu 3ToM okazanachk pasHoi 200 [[x. M300pa3uts npouecc Ha auarpamme PV. Ha ckomnbko Ha-
TEPMOJIUHAMUKU H TCILIO-, rpesu ra3 B u300apHoOM nporecce?
MaccoNCpeHOCY 3. Ompenenure, Mpu KaKoi TeMIepaType rasa, COCTOSIIETO U3 CMECH a30Ta M KHUCIOpPOa, HauboJee Be-
POSITHBIE CKOPOCTH MOJIEKYJI a30Ta U KUCIOpoAa OyAyT OTAMYaThes ApYT oT Apyra Ha Av = 30 m/c?
4. WneanbHbIi IByXaTOMHBIN ra3 00bEMOM 5 J1 U JaBJIEHHEM 10° ITa HU30XOPUYECKHU HATPENIH, B PE3YJIIb-
TaTe Yero CpeAHssi KHHETUYECKAasi SHEPTrusl ero Mojekyl yeeaunuuiack oT 0,0796 3B no 0,0923 53B. Ha
CKOJIBKO TIPH 3TOM M3MEHHUThCS JaBiieHHe ra3a? B manmbHelineM ras M30TepMHUYECKH PACIIMPHIIHN J10
HavaJgpHOTO AaByeHus. Onpenenure o0beM rasa B KoHiie nporecca. Oteer: yeenuuurtes Ha 0,16 MIla;
5. ToHkast MeTaJUTHYECKas! IPAMOYTOJIbHAsS TUTacTHHA Maccoi 50 T pasmepom 20x30 cM magaeT B BOJC B
BEPTUKAIBHOM IIOJIOKEHUU C YCTaHOBHBLICHCS CKOPOCThIO 6,9 M/c. CunTast, 4TO MOBEPXHOCTHIO ILIa-
CTHHBI YBIIEKAeTCSl B JBIDKEHHE CIIOW BOJBI TOJIIMHON 2 MM, OIIEHUTDH 110 3TUM JaHHBIM, THHAMUYE-
CKYIO BSI3KOCTB BOJIBL.
Brnanetrs | ocHOBHBIMU MeTOfamu pe- | BianeHue HaBbIKaMU BBITOIHEHUS JTa00paTOpHbIX padoT Nell, Nol12, No14,Nel5

IIeHHS 3a]1a4 B 00JIacTH
MOJICKYJIAPHOUW (PU3HUKH U
TEPMOANHAMUKH;
POo(heCCUOHATBHBIM SI3bI-

3ananus K JJaOOpATOPHBIM PabOTaM:

Jlaboparopnas padorta Nel 1

1 MUuKpO- 1 MAKPOCHCTEMBI U UX TIaPAMETPHI.

2 Oyukims pacnpeaencHns Makcsemna. Haubonee BeposiTHas1, Cpe/iHssS KBAAPATUUECKAs, CPEHSIS




BBIX 3a4a4 I10 U3BCCTHHBIM
aJIropuTMaM M IpaBuIaM.

. TCHJ’IOFCHCpaL{I/IH 3a cueT CokuraHus Tomina. OCHOBHEIC XapaKTCpUCTHUKHU TOILIMBA.
. OCHOBBI TCOPHU T'OPCHUA. PacdeTsl mOTHOTO 1 HETIOJTHOTO rop€HUs TOILIMBA.

Cmpyxm CmpyxkmypHuviti
VDHbI Manupyenvie 91eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
KOM MIPEeIMETHON 00acTH | apudMeTHUecKasi CKOPOCTH U MX BBIYHCIICHUE.
3HAHUSA 3 Oynkuus pacnpenenenns ['aycca. bapomerprudeckas Gpopmyna.
4 OcHosHele nonoxxenns MKT. BeiBon ocHoBHOTro ypaBHeHust MKT.
5 VYpaBuenue MenaeneeBa-Kianeiipona. Mzonporecchl B razax, UX ypaBHEHUsI U Tpa(UKH.
6 Crenenn cBoOObI. 3aKOH pacpeAesieH!s] SHEPTUH 110 CTEMEHSIM CBOOO/IBI.
Jlaboparophas padota Nel2, Nel4, Nel5
1 IlepBoe Havano TEPMOAMHAMUKY U €r0 IPUMEHEHUE K U30IPOLIECCAM.
2 PaGora B TepMoanHamuike. Berarciaenne paboThl Mpu pa3IHyHBIX U3omponeccax. L{ukibl.
3 TemmoemkocTs BemiectBa. IlomuTponubiii mnponecc. CBsi3b HMOJUTPOIHOTO IIpollecca € H30-
TEPMUYECKUM, U30XOPHBIM, H300apHBIM U aAHa0aTHBIM IIPOLIECCAMH.
4 OHTponus, €€ CTATUCTUYECKUHA U TEPMOJMHAMHYECKHUN CMbICIBL. BTopoe Hadano TepMmMonau-
HaMUKH.
5 Peanpnble ra3pl. M30Tepmbl peanbHbIX Ta3oB. Kputnueckue mapamerpbl. TpoiiHas Touka. BHyT-
PeHHss 3HEprus peanbHoro raza. Iddext Ixoyna-Tomcona.
6 [ToBepxHocTHOE HaTspKeHue. CmaunBanue. Kanumsprsle sBienus. Jlasnenne Jlamnaca.
7 Ssnenust nepeHoca. Koaddunpents! auddys3nn, BI3KOCTH, TEMIIONPOBOTHOCTH U UX CBSI3b.
3Hath OCHOBHEIE onpesienieHus U | Ilepeuens meopemuueckux 60npocos K IK3amMeny:
noHsATHs 6a30BbIX 3HaHuMi | 1. TemmonposoanocTs. AuddepennmnansHoe ypaBHEHUE TEIUIONPOBOIHOCTH.
B 00JaCTH eCTeCTBEHHO- | 2. TerIonpoBOAHOCTD MPH CTAIIHOHAPHOM U HECTALMOHAPHOM PEXKHUME.
Hay4YHBIX mucnumuH. | 3. Termionepenavya. KOHBEKTHBHBIN TETJIO- ¥ MacCONEPEHOC PU CBOOOIHOM U BBEIHYKJCHHOM TEUCHHH.
@dyHaMeHTanbHble OCHO- | 4. I'mapoauHaMU4ecKUi U TEIJIOBOM MOrPaHUYHBIE CIOU.
Bbl E€CTECTBEHHOHAYYHbIX | 5. PanmanuoHHBIN Temio- u MacconepeHoc. OCHOBHBIE MOHSTHUS U 3aKOHBI.
TUCHMIUINH,  OCHOBHBIE | 6. BHABI TydHCTHIX MMOTOKOB. Tennoduzuka
MeToAbl pemieHust Turo- | 7. CIOXHBIN TEIOOOMEH. b1.b.17
8
9
1

OcCHOBHBIE 3aKOHOMEPHO-
CTU HPOLECCOB Maccolle-
peHoca IPUMEHUTENIBHO K
TEXHOJIOT'MYECKUM I1po-

0. YcTpoiicTBa s COKUTaHHS TOTIMBA. TeIuIoreHepanys 3a C4eT JEeKTPOIHEPT HH.




Cmpyxm CmpyxkmypHuviti
VpHbILL [Thanupyemsie 91eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3ynvmamul 00y4eHus. 9
Komneme HOU
HYyuu npOSPAMMbL
1eccaM, OMKCHIBAaTh, pac-
CUMTHIBATh W aHAIM3HPO-
BaTh MPOIIECCH MEpeHoca
TEIUIa ¥ MacChl, BBIACTATh
(hakTOpHI, omMpenensronre
WX WHTEHCHBHOCTb.
YnMmeTs OOBSACHATH TUNHYHBIE MO- | IlpumepHoe npakmuueckoe 3a0anue 011 IK3AMEHA:

Aenu  3agad B oOsactu
TerooOMeHa. 00CyXIaTh
a¢ekTHBHBIE  CHOCOOBI
peteHus npobieM Terio-
oOMeHa CTPOUTH U aHAJIH-
3UpOBaTh  MaTeMaTH4e-
CKME MOJIeN TeryioMac-
conepeHoca.  Pacno3na-
BaTh APEKTUBHOE pelle-
HUE OT Hed((HEKTUBHOTO,
Opyd  peuleHHH  3a1ad
CIIOYHOTO TETUI00OMEHa

1. HpI/I KaKHUX 3HAUCHHUAX uKcia bro Temo aBusgercs TCPMUYCECKHU TOHKHM:

5. Bi —>0;

6. Bi — o0;

7. Bi <0;

8. Bi <0,25.

2. KaKOC quciio HO,HO6PI$I SAIBIIACTCA OHpeHeHHeMLIM HpI/I pacquaX KOHBCKTHUBHOI'O TCHHOO6M€H3?
5. Pr:

6. Nu;

7. Re:

8. Gr.

3. Kakum ypaBHEHHEM 000U XapaKTEPU3yeTCs BBIHYKICHHAsST KOHBEKIIHs?
5. Nu= f Gr,Pr ;

6. Nu=f@ePr;

7. Nu=f €o,Pr;

8. Nu=f@iPr

4. Kakue 3HaueHNst Re cOOTBETCTBYIOT TypOyJICHTHOMY PEXHUMY ABHKEHHS JKUAKOCTH B TpyOax (kaHa-

Jax)

5. Re >1300;
6. Re <9300;
7. Re >10300;
8. Re > 2300.




Cmpyxm CmpyxkmypHuviti
Hbll anemMenm
P Inanupyemvie
onemMeHm Oyenounvle cpedcmsa obpazosamerns
pe3yabmamol 00yYeHUs <
Komneme HOll
HYuu npocpammol
5. Hucno Peitnonbaca onpeaensiercs nmo Gopmyse
wd wd
1. Re=— 2. Re =—
7] 1%
wd VI
3. Re=— 4, Re =—
w w
6. Kakoe 3HadeHune MOTIomaTensHOl CIOCOOHOCTH UMEET a0COFOTHO YE€PHOE TEJIO:
5. A<1;
6. A=0;
7. A=1;
8. A>1
7. Kakoit u3 npruBeCHHBIX 3aKOHOB IIPUMEHSETCS JIJIS1 pACYETOB TEIJI000MEHa H3ITydeHUEM?
ot
4. qgq=—A—
on
5. q=o.—t )
T
— o~k 4
6. g=&%c,(—=)
100
8. Kakue ra3pl 001aaroT H3IIy4aTebHON U TOTIIOMIATENBHOM CIIOCOOHOCTHIO?
4. He, Ar, Ne;
5. N21 021 H2
6. H,O, CO,, SO,
Brnagetrs | cmocobammu  nemonctpa- | Ilpumep 3adanus na pewienue 3a0au u3 npogheccuoHabHol ooaacmu:

UM yMEHHs BiajgeTh cOo-
poM uHbOpMAIHMU JUTSL Te-
IJIOTEXHUYECKUX  pacyé-
toB. Criocobamu cOopa u
aHanuza uHpoOpManuM o

3agaua 2. B meus ¢ nocTossiHHOM Temneparypoii tag, °C, moMeriaercst cTalbHON HWIMHAP AuameTpoM D,
M. HauansHas Temneparypa meramia cocrasisieT thad, °C Koaddunument TermionpoBoIHOCTH CTAIH Ay,
Br/(m rpax); temnoemkocts Cer, KJK/(Kr rpaj), WIOTHOCTE peT, Kr/M°. KoshuimenT Temmooradn ot
neuHslx razoB o Omnpenenutbs Bpemsi HarpeBa T, A0 MOMEHTa JOCTHXKEHHS TeMIeparypbl the,, 0C
.TeMIreparypy HeHTpa tye, B MOMEHT BbLIauu MeTauia u3 nedd. Ternopusnueckie napaMeTpsl CTalu:




Cmpyxkm CmpyxkmypHuli
HbI anemMeHm
P Inanupyemvie
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. -
Komneme HOL
HYyuu npozpammol
TEIUIOOOMEHHBIX Tpomec- | KO3()(UIUEHT TEMIONPOBOTHOCTH Acp, TEIIOEMKOCTh C.p, TIIOTHOCTB Py, CUMTATh HE3ABUCALIMMU OT
cax KOHBEKLHEH, M3Iyde- | TeMIIepaTyphl.
HUEM U TEIJIONPOBOAHO- 1
cTer0. MeTomamu pacyera p . -0 _3 r
[POIIECCOB  KOHBEKTHBHO- acCUMTATh TEMIIEpaTypHOE MOJIe HEOTPAaHWYEHHOrO HWJIMHIpA Ul 3Ha4eHWW pamuyca r=r0 r=9 |
ro TEmIO- M Maccomepe- | p — E r
HOCa, TIepeaiayn TeIia u3- 3, r=Rmo (bopMynaM U CPaBHUTB C PACCUMTAHHBIMU o, Oyery tienr 10 THarpammam J1.B. by -
JYHCHUEM W MOJCKYJIAP- | nypa. Bapuantsl npejacrasiens! B Tadbmuie 3. (Ipu. 3).
HOH TEIJIONPOBOTHOCTHIO
3HaTh OCHOBHBIE 3aKOHOMEPHOCTH
MPOIIECCOB MaccoliepeHoca
MPUMEHHUTENILHO K TEXHO-
JOTWYECKHM  mporeccam, | [IpaBuia cocTaBieHus U HAMCAHUS OTYETa MO Y4eOHOH - 03HAKOMUTEIHHOW MPAKTHKE:
OIMCHIBATh, PACCUUTHIBATH | TeMIepaTypHbIi peKUM Harpepa, neeKTsl HarpeBa. MexaHu3alus 1 aBToMaTh3alys nporecca HarpeBa
W aHaJIM3HPOBaTh IMpOIIEC- | U HarpeBaTeNbHBIX ycTpoicTB. CIocOObI COKpaIlleH!sI OKHCICHHUS MeTallia, peaynpexaeHe ooe3yrie-
CBI TIEpeHOCa TeIUla ¥ Mac- | POYKMBAHUS, IPEAYIPEKICHHE MOSBICHUS TOBEPXHOCTHBIX U BHYTPEHHHX 1e()EKTOB
CBbl, BBIACIATH (DaKTOPEL,
OTIPEIEIISIONINE WX WHTEH-
peal m VYuyebHas - 03-
CHBHOCTb
HAKOMUTEIIb-
YmMmeTs pacnio3HaBath 3 QEKTHUB-
o . Hasl IPaKTHKa
Hoe perieHHe OoT Hedpdek- | OOpadaThIBaTh M CHCTEMATU3UPOBATh (DAKTUIECKUH U JTUTEpaTypPHBIH MaTepHa: B2 B.OL(Y
TUBHOTO, Tpu pemenuu | O0mIee yCTPOUCTBO M pabOTa TEPMUUECKUX T€UYEH, NX OCHOBHBIE pa3Mephl. XapaKTEpPUCTHKA OTHEYIOp- B.01(Y)
33724 CJIOKHOTO TEIUI000- | HBIX MaTepHAaIOB U MIPUMEHSEMOTO TOILTBA
MeHa
Brnaners | MeTomamu pacdera mporec-

COB KOHBEKTHBHOI'O TCIIJIO-
U MaccoIlepeHoca, epea-
YM TEIUIa U3ITYYEHHUEM U
MOJIEKYJIIPHOM TEIIonpo-
BOJHOCTBIO

[Ipuemamu cocTaBineHHs U HAMMCAHUS OTYETA IO YUEOHOH - 03HAKOMUTEIILHOM MPaKTHKE:
Texnonorunueckuii npouecc. IlocienoBarebHOCTh BBITTOJIHEHUS TEXHOIOTUYECKUX OINEpalliid U PEKUMBI.
MeponpHsThs 110 COBEPIIICHCTBOBAHMIO M HHTCHCU(DHUKAIIMY TEXHOJIOTHYECKOTO IIPOIIecca U PEKUMOB




Cmpyxm CmpyxkmypHuviti
HbI anemMeHm
P Inanupyemvie
neMeHm Oyenounvie cpedcmea obpazosameins
pe3ynvmamul 00y4eHus. -
Komneme HOU
HYuu npozpammbl
ITK-5 - cnocoGHOCTHIO BEIOMPATh M MPUMEHSATHh COOTBETCTBYIOLTHE METOIbI MOJICIUPOBAHUS (DU3NIECKUX, XUMHUECKUX U TEXHOJIOTHUECKHUX MPOIIEC-
COB
3Hath METOJIbI MaTEeMaTUYECKOTO KoHTpoibHBIE BONIPOCHI JIJIS IPOBEICHUS TEKYIIETO KOHTPOJISI U UTOTOBOM
MOJICTTUPOBAHUS METAJLTYP- aTTecTanuu B JOpMe SK3aMeHa
TUYECKHX OOBEKTOB W TeX- | UTO Takoe MOJIENb THIIA «IEPHBIH SIIHK»?
HOJIOTHYECKHX MPOLEccOB | B ueM 0COOEHHOCTh CTAaTUYECKUX MOJIENIEH?
Kakue 0COOCHHOCTH UMEIOT TUHAMUYECKHE MOJICIN?
B deM cymHOCTB COIEPKATEIBHOTO OIX0/1a PU MOCTPOESHUU MAaTEMATUYECKON Moaenu?
YMmeTs Temartnka 1a00paTOPHBIX pabOT MO MaTEMATHYECKOMY MOJISITUPOBAHUIO
KCIIOJIb30BaTh METOJbI Ma- METaJUTyPTUYECKUX MPOIECCOB
TEMaTHYEeCKOT0 MOJCIUPO- | MaTeMaTHYeCKOe MOJISITMPOBAHUE TIPOIIeCcCca UCTCUCHUS AyThs M3 BEpXHEU KUCIOPOAHON (QypMBbl B KOH-
BaHUS METALTYPTUYECKHX | BEpTepe. MozeupoBa-
00BEKTOB W TexHoNoruve- | MaremaTnieckoe MOJeIMPOBaHUE MPOIIecca OKUCICHHS MapraHIla B KHCIOPOTHO-KOHBEPTEPHOH IIaBKe. HIle TIPOTIECCOB
CKHX IIPOIIECCOB MatremaTtudyeckoe MOJCIMPOBaHUE Tpolecca (GOPMHUPOBAHUS MAaKPOCTPYKTYPhl HEIIPEPHIBHOIMTOM 3aro- 1 OGBEKTOR B
TOBKH.
METAJLUTYPTUU
Bnagets JlabopaTtopHas paboTa: ELE2 2yp
Marematrdeckoe MOJAEIMPOBAHKE TMPOIECCa OKHCICHHs MapraHiia B KHCIOPOJIHO-KOHBEPTEPHOU “
miaBke. CMOJENMUpOBaTh 3aBUCUMOCTh OCTATOYHOT'O COJIECP)KaHHS MapraHiia B METaJlIe OT COACpKaHUS
HaBBIKAMHU HCIIOJIH30BAHUS N
Maprasiia B YyryHe ¥ OCHOBHOCTH MIIaka ais yciaosuid MMK.
CTaHJIAPTHBIX  MPOTPAMM-
Heobxomumblie st pacdeToB NaHHBIE BEIOUPAIOTCS CAMOCTOSITENBHO.
HBIX CPEJICTB AJIEKTPOHHBIX
Pexomennyemas nureparypa:
tabmui «EXcel» mist paspa-
SoTKN MATeMATHICCKIX 1. KonecuukoB FO.A., bynanos b.A., CromsipoB A.M. Mertamryprudeckue TEXHOJIOTHH B BHICOKOIIPOM3-
. BOJIUTEIPHOM KOHBEPTEPHOM Iiexe: ydeOHoe mocobue. — Marnutoropck: M3a-so MarHuToropck. roc.
Mojene
TexH. yH-Ta uM. [.. HocoBa, 2015. — 379c.
2. bureeB A.M., burees B.A. Mertamnyprus cranu. Teopust ¥ TEXHOJOTHS IUIAaBKH CTald. — MarHuTo-
ropck: MI'TY, 2000. — 544 c.
3Hath OCHOBHBIC CBOICTBa Me- IlepevyeHb BOMPOCOB 51 MOATOTOBKH K 324eTy: } TTpoexTHpOBa-
TaJUIOB; 1. Buasl MoieTMpOBaHUs U ONIPEICIICHUE TIOA00HS SIBIICHHIA.

OOIIETTPUHATYIO KJTacCH(pu-
KallMI0 COBPEMEHHBIX Me-
TaJJIOB

2. Onpenenenne MOENN U 00J1aCTh IPUMEHEHUS TEOPUN TIO00USI.
3. Kinaccudukanust MogenupoBaHus U moao0ust.
4. HarnsinHoe, CMMBOJIMYECKOE Y MaTEMaTHYeCKOe MOJICIIMPOBAHUE.

HHUE TEXHOJIO-
U U IpolLec-
COB IIPOKATHO-




Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu

Inanupyemvie
pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

OCHOBHYIO  Kiaccuguka-
M0 BHJOB MOJEIHPOBA-
HHUS;

OCHOBHBIE TEOPEMBI TEOPUH
noo0usl.

onst.

5. Harypnoe, ¢huznveckoe U aHAIOrOBOE MOJICIMPOBAHHUE B POKATHOM IPOU3BOJICTBE.

6. [TepBas Teopema moao0usI.

7. Ilpeobpa3oBanue KpuTEpHEB MOJOOHS.

8. Bropas teopema nomobusi. [IpaBuino onpeneneHus: KOMUYeCTBAa HE3aBUCHMBIX KPUTEPHEB TO0-

9. Tpetbs Teopema moao0usl.

10. TTopsitok perieHus 3a1a4 ¢ UCIOJIb30BaHUEM aHAIN3a Pa3MEePHOCTH (MAaTPUYHBIN METO).

11. Ilopsinok perieHust 3aa4 ¢ UCIOJIb30BAHUEM aHAIN3a Pa3MEPHOCTH.

12. TOYHOCTH MOJEIUPOBAHUS U BUIBI IOIPELUIHOCTEH.

13. Bunpl 3anay4, pemraemMble ¢ IPUMEHEHUEM aHAJN3a pa3MEPHOCTEH.

14. Ha)IC)KHOCTL 1 IOCTOBCPHOCTDH ypaBHeHI/Iﬁ 3aBUCHUMOCTH, MMOJTY4Ya€MbIX MaTPUIHBIM METOAOM.
15. Bompocsl, n3ydaeMbie MOICTHPOBAHIEM Ha OCHOBE TEOPHH ITOT00MS.

16. MeToauka pacueTa CHIIOBBIX MapaMeTpoB Iporiecca AeopMainy, OCHOBaHHAs Ha 3aKOHE Ia-

CTHYECKOT0 moao0us 110 "moaxoasamuM" 1aHHbIM" .

17. 'eomeTpudeckoe mopoodue.

18. Mexannueckoe mogooue.

19. ®usuueckoe noxodue.

20. YcioBust MpUOIMKEHHOTO MOJICITUPOBAHHSL.

21. IlpuHIUIBI TPUOIMKEHHOTO MOJIEITUPOBAHUSI.

22. OpHEHTHPOBOYHOE MAaCHITA0MPOBAaHHWE TPU MOJCITUPOBAHUH Pa0OTHl Pa3IMYHBIX MPOKATHBIX

OECXOB.

23. Beibop mMarepuana st MOAeTnpoBaHus (XoJogHas nedopMartus).
24. Beibop Marepuana ajs MOAeTupoBaHus (Topsyas aeopmanus).
25. IlpuMeHeHHe MOICITMPOBAHUS IIPH ONPEACICHHH TPOYHOCTH 000PYA0BaHUS.

YmeTh

OIIpENeNsATh  (PUINUECKHUE
CBOICTBA METAJUIOB IIpH
CTaHIapPTHBIX BUAAX HCIIbI-
TaHUH;

OIpeNeNsATh  (UINUECKHUE
CBOICTBA METAJUIOB IIpH
Pa3NUYHBIX BHUAAX UCHBITA-

Bonpoce! 1J11 cCaMONIPOBEPKU:
[Ipeanoxutb MEponpUATHS PEKOHCTPYKLHUUA COPTOMPOKATHOIO I[€Xa METAJLTyprU4ecKOro mnpen-
MIPUSITUS. HA OCHOBE MCCJIEA0BAaHUA MOTYyYaeMbIX 3KCIUTyaTal[MOHHBIX MTOKa3aTeNel KauecTBa Npo-
JYKIAH.
CrmaHupoBaTh NPOBEACHUE CTATUYECKUX M JMHAMUYECKHUX HMCIIBITAHUN 00pa3lioB MeTallia, mpo-
HU3BOAMMOTIO Ha COPTOIPOKATHOM CTaHE.
[TprMeHNUTh METOMKY pacueTa CHJIOBBIX MTApaMETPOB Iporiecca aedhopMaliui, OCHOBaHHAs Ha 3a-

ro IPOU3BOJ-
CTBa
b1.B.JIB.09.01




Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu

Inanupyemvie
pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

HUI;
ONPEIEHAITh MEXaHHUYECKHE
CBOWMCTBAa METAUVIOB IMpH
pa3IMYHBIX BUAAX UCIBITA-

HUN

KOHE IIACTUYECKOT0 MOA00HUs 10 "HoAXoaquM"” 1aHHbIM" .

Bnanets

MPAaKTUICCKUMH HaBBIKAMHU
WCTIONB30BaHUS ~ METOJIOB
KJIACCU(PUKAIIUN BUIOB MO-
JEeIUPOBAHUS €  LIEJbIO
IUTaHUPOBAHUS HCCIIEN0BA-
TEJIHCKOW paboTHI, BKIFOYAS
BBIIYCKHYIO  KBanuguka-
[IMOHHYIO padoTy;
HaBBIKAMH  ONPENEJICHUS
¢usnyeckux W (UBHKO-
MEXaHUYECKUX CBOWCTB
METaJIIOB Pa3INIHBIX
KJIaCCOB;
CIIELUAJIU3UPOBAaHHOU
TEPMHUHOJIOTHEH B 00nMacTu
MOJIETTUPOBAHUS MTPOIECCOB
MIPOKATHOTO MTPOU3BO/ICTBA;
Croco0aMu COBEPIIEHCTBO-
BaHUs MPOQPECCHOHATBHBIX
3HAaHUH WM YMEHHUH IyTeM
WCTIONB30BaHMs BO3MOKHO-
creit UHPOPMALTUOHHON
cpeasbl.

1.

Bonpoce! 1151 caMONIPOBEPKU:
PaccunraTs ycunue poKaTKy U yAEeTbHOE JaBJICHHE JUIA Imporiecca e opMaiii MeTauia B yCIIo-
BUSX COPTOMpOKaTHOro ctaHa 370, OCHOBBIBAsACh Ha 3aKOHE IUIACTHYECKOTO MOA00HS 1Mo "ToaX0-
asuM" TaHHBIM';
Pemmth 3amauy mo OINpeneNieHHI0 TEXHOIOTHYECKOW LeNeco00pa3sHOCTH PEKOHCTPYKLIUHUIIPOU3-
BOJCTBEHHOM JINHUY, BBITYCKAIOIIEH MPOKAT C UCHOIb30BAHUEM aHAIN3a PA3MEPHOCTU
Pemmnth 3amavy ¢ mpuMeHEHHEM METOJIMKH pacyeTa CHIIOBBIX IapaMeTpoB Tpolecca aedopmaruy,
OCHOBaHHas Ha 3aKOHE TUIACTHYECKOTrO MOA00Ms M0 "HoAX0oAsIIUM" TaHHbIM"

3HaTh

METOJIbI U MOPAIOK TOWCKA
Hay4YHO-TEXHUYECKON u
MaTeHTHON  MH(pOpManun
10 BOIIPOCaM MOJAEIMPOBa-

Hepeqenb meopemudecCKux 60npocoe K sauemy:

1)

MCTOAbI UCCICAOBAHUSA — TCOPCTUUCCKUC, IKCIICPUMCHTAJIbHBIC (J'Ia60paTOpHBI€ HJIn TpOU3BOJACT-

BCHHEIE).

2)

MAaTEMATUYCCKOC MOACIIMPOBAHUC,

Kypcosas Ha-

YYHO-
HCCIeI0Ba-




Cmpyxm CmpyxkmypHuviti
VpHbll [Thanupyemsie a1eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. -
Komneme HOL
HYyuu npozpammol
HUsL (PU3HYCCKHX, Xumude- | 3) (usngeckoe MoeIHPOBAHHE; TeNbCKast pa-
CKUX M TEXHOIOTHYECKHX | 4) HATypHOE MOIEIIUPOBAHUE oota
MPOLIECCOB MeTaTypruye- B1.B.J1B.09.02
CKOT'0 IPOM3BOCTBA
YnMmeTs OCYLIECTBIATE cOOp Hayu- | [Ipakmuueckue 3a0anus:
HO-TexHH4Yecko  wmH(Op- | [IoAroTOBUTH CTaThIO W/MITH TOKJIA] U/¥WTH 0(DOPMUTH 3asBKY Ha N300pETeHHE WIIH PAIMOHAITN3aTOPCKOE
MaIlf{ 110 TeMaTHKE DKCIIe- | PeIoKeHUE
PUMECHTOB JJ11 COCTaBJICHUA
0030pOB, OTYETOB W HAyd-
HBIX MyOJIMKannui
Bnanmers | ywactue B cocTaBlieHUH | 3adanus Ha pewieHue 3a0ay U3 npogheccuoHanbHoil 061acmu, KOMNIAEKCHbLE 3A0AHUA:

OTYCTOB 110 BBIIIOJIHCHHOMY
3aJaHHUIO

Bosmooicnvie memwvl kKypcosoti pabomwi

1. HccnenoBanue npon3BOICTBA TOJICTOTO FOPAYEKATAHOTO JIUCTA.

2. HccnenoBanne TEXHOJIOTHH MPOW3BOJICTBA TEPMOYIPOUYHEHHOW apMaTyPHOM CTajld C LENbIO pac-
mupeHus copramenTa B ycnoBusax [TAO « MMKy.

3. HccnenoBanne KalMOPOBKH BAIKOB B 00KMMHOI M YEPHOBOH IpyIax KJIETeH COPTOBOrO CTaHa C
LENbI0 CHUKEHHS SHEPrOCHIIOBBIX 3aTparT.

4. HccnenoBanne TEXHOIOTHYECKOTO TPOIIECCa MPOM3BOACTBA KPYTJIOTO COPTOBOTO Mpodwils aua-
MeTpoM 20 MM U3 HEMPEPBIBHO-IUTOM 3aroToBKH B ycnoBHsX ITAO «xcTanby.

5. HccnenoBanre TeXHOJOTHH MIPOU3BOICTBA TPYOHO! cTaiu B ycioBusx [TAO «MMK».

6. Pa3zpaboTka TEXHOJIOTHUECKMX PEKUMOB KOHTPOIUPYEMOW MPOKATKH TPYOHOM CTamM € KJIAacCOM
npouHocti K65 (X80) B ycnoBusix ITAO «MMK».

7. AHanu3 MOZeNMpPOBaHus MPOIIECCa XOJIOAHOM MPOKATKH MTOJIOCHI.

8. HccnenoBanne TeXHOIOTUH TPOU3BOACTBA JEHTHI B yclioBUusIX OAO «MMK-METH3».

Q. HccnenoBanne TEXHOJMOTHM TMPOM3BOJCTBA apMaTypHOH MPOBOJIOKHM Kiracca mpouHoctrn B500C

nuametpoMm 8,0-10,0 MM ¢ 1IeTTBI0 TTOBBIICHHSI KA9eCTBA.

10. TloBblmieHHe KayecTBAa BBHICOKOIPOYHOW apMATypHOM CTajid HA OCHOBE CTATHCTHYECKOW MOJIEINH
YIpaBJIeHHS KAUeCTBOM COPTAMEHTA B CKBO3HBIX TEXHOJIOTHSIX.

11. HccrnemoBanne TEXHOJOTHH MPOU3BOJACTBA OIMHKOBAHHOW IMPOBOJIOKHA B YCIIOBHSIX CTAJEIPOBO-
noysoro nexa OAO «MMK-METH3» ¢ uespio yly4iieHus 5K0J0rHYeCKOH 00CTaHOBKH.




Cmpyxm CmpyxkmypHuviti
VpHbLU Manupyenvie anemMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3ynvmamul 00y4eHus. -
Komneme HOU
HYuu npozpammbl
12.  HccrnenoBaHue TEXHOIOTUH TPOU3BOJACTBA TOPOMIKOBOW MpoBOJIOKU B ycioBusix OAO «MMK-
METU3».
13. HccnenoBaHue TEXHOJNOTHH MPOW3BOJCTBA BHICOKOMPOYHOrO (MIAHIIEBOTO KPEIeEka Ha MpUMEpe
6onTa M10.
14, HccnemoBanne TEXHOJIOTHH IITAMIIOBKM BUHTa CAMOHAPE3AIOIIETO C MIOTAHOM MOJIOBKOM C LIENBIO
pacuIpeHus: COpTaMeHTa.
15. HccnemoBanne TEXHOJIOTHYECKOTO MPOIECCa MPOU3BOJICTBA HOBOIO BHJIa MAIIMHOCTPOMTEIBHOIO
Kpemexa.
16. HccnemoBanue XOJOMHOW HITAMIIOBKA KOPOTKHMX OOJITOB MOBBINIEHHON TOYHOCTH B YCIOBHUSIX
OAO «MMK-METU3».
17. HccnemoBanue mporiecca XOJMOAHON BBICAIKH OOJITOB IOBBIIIEHHOTO KJIacca MPOYHOCTH M3 HAaHO-
CTPYKTYPUPOBAaHHBIX CTaJIEH.
18. MouenupoBaHue Mporecca BOJOYEHUS U TIPOTHO3UPOBAHME MEXAHUYECKHUX CBOMCTB MPOBOJIOKH W3
HAHOCTPYKTYPHPOBAHHON YTIIEPOJIUCTON CTAIIH
3HaTh METOJIbl U NOPAJIOK IIOUCKA
HAay4YHO-TEXHUYECKOMN 51
MaTeHTHOH  MH(pOpMauu
o BoIpocaM Mozenuposa- | [Tocenienne neKuuil ¥ 3KCKypCcui i1l MPaKTUKAHTOB.
HUS ¢Qu3ndeckux, xumude- | Coop marepuana. HabnromeHus
CKAX M TEXHOJIOTUYECKHX
IIpownsBoact-
MPOLIECCOB  METAILTyprude-
CKOT'0 TIPOM3BOJICTBA BOHHA —
Ymethb OCYIIECTBIISITE cOOp Hayd- | BeimonHeHue 3a1anuii U paboT Ha KOHKPETHOM pabodeM MecTe. TPEIHILIOM-
HO-TeXHHYECKOH  HMH(Op- | BoinonHenne HANBUAYaTBHBIX 33aHUH 110 MPAKTHUKE: Haj TpaKkTHKa
MalMM 10 TeMaTHKe 3Kcrie- | M3yueHne MaTepralioB Mo MIaHHPOBAHUIO, TEXHUYECKOMY HOPMHPOBAHHUIO M OPraHU3alllH TPy/Aa B LiEXe. 52.B.04(ID)
PUMEHTOB Jisi cocTaBieHus | O3HaKOMIIEHHE ¢ paObOTOH TIAHOBO-3KOHOMUYECKOH TPYIIIBI, C METOJIaMH yUeTa BHIMOJHEHHS IJIaHa OT-
0630pOB, OTYCTOB W Hay4- | ACJIbHBIMU NPOU3BOACTBECHHLBIMU Yy4YaCTKaMU W arperaraMu. MepOHpI/ISITI/ISI I10 TMOBBINICHUIO MIPOU3BOAU-
HBIX yOnuKauuit TEJBHOCTH TpyAa. TeXHUKO-?KOHOMUYECKHUE MOKa3aTeIH
Bnazers | ysactue B cocrabienuu | CocraBieHue, HalMcanue 1 0hOpMIICHHE OTYeTa 1o TMPOU3BOICTBEHHONW — IIPEITUTIIIOMHON MPAKTHK:

OTYECTOB 110 BBIIIOJITHCHHOMY

ConepxcaHI/Ie OTYCTa ONPCALCIIACTCA MHAUBUAYAJIbHBIM 3aJTAaHUEM, BBIJIAHHBIM PYKOBOJUTCIIEM IIPAKTUKU:




Cmpyxm CmpyxkmypHuviti
Hbll anemMenm
P Inanupyemvie
onemMeHm Oyenounvle cpedcmsa obpazosamerns
pe3ynvmamul 00y4eHus. -
Komneme HOU
HYuu npozpammbl
3aJJaHUI0 XapakTepUCTHKA BITYCKaeMOW MPOIYKIMK (HOMEHKIIATYpa, CePUIHHOCTh, COPTAMEHT BBIITYCKAEMOU MPO-
KW, MApKHU CTaN). TeXHUYIEeCKHe YCIOBUS U CTAHAAPTHI Ha BBITYCKaeMyI0 POAYKIuio. CBA3h C Ipy-
rumu rnexamu. CxeMa ynpaBJieHUs HeXoM. TeXHUK0-9KOHOMUYECKHUE TTOKa3areiy nexa. [yt yinydmeHus
TEXHHMKO-3KOHOMHYECKUX IMoKa3atesied. [lepcriekTuBbl pa3BuTus 1iexa. [IpuBecTH 1iaH mexa, CXeMy TeX-
HOJIOTHYECKOTO TpoIlecca, OCHOBHBIE OTACICHUS 1IeXa, CXeMY IPy30TI0TOKOB
[TK-10 - crtocoOHOCTHIO OCYIIECTBIATH M KOPPEKTHPOBATH TEXHOIOTHIECKHE MTPOIIECCH B METAJLUTYPTHH U MaTeprariooopadoTke
3HaTh o OCHOBHBIC  3aKOHO- | ® TeopeTndeckre BOIPOCHL:
MEPHOCTU (PM3UYCCKUX, (HU- I'openue yriepona y ¢hbypM 1 cocTaB Tasa 1o JuiHe GpypMeHHOro ouara. Mi3aMeHeHue cocTaBa rasa 1o
3UKO-XUMHUYECKUX M TEIUIO- BBICOTE TICUH.
BBIX POLIECCOB; 2. 1IpoTHBOTOK MaTepHajoOB U Ta30B B JOMEHHOH Neur. [ [pUuiHbI OMyCKaHUs MaTepHaioB B JOMEHHOM
J OCOOCHHOCTH ~ KOH- Teun
CTPYKIIMH arperatroB, cpel-| 3. [Ipsimoe u kocBeHHOE BoccTaHOBIeHHE okcHIoB. OcobennoctH. [Tokaszarenu. CpaBHEHHE TPSIMO-
CTBa KOHTPOJISI U YIpaBiie- | 'O M KOCBEHHOT'O BOCCTAHOBJICHMSL.
HUS 4, BoccraHoBienre kpeMHusI, MapraHiia, BaHa/IUs U TUTAHA B IOMCHHOM I1€YH.
5. OOpasoBaHue 4yryHa B JJOMEHHOM HEYH.
o OcHOBBI Me-
6. [ImakooOpa3zoBaH¥e B JOMEHHOW TIEYH.
N N o TaJUTypruve-
1. [TepBUUHBI, IPOMEKYTOUYHBIH, KOHEUHBIH ITUIaK. COCTaB KOHEYHOTO IITaKa.
N CKOT'O IIPOU3-
8. W3 kakuX OCHOBHBIX KOMITOHEHTOB COCTOUT CTaJIeTUIaBMUIIBHBIH IILTaK OlICTEA
N BOJCTB
9. KoHCTpyKIus: TOMEHHOH 1eYr U aBTOMATH3allks JJOMEHHOTO TIpoliecca 5 lHB 19
10. KoHCTPYKIMs CTAICIUIABUIBHBIX arPEraToB U MPUHIIUIILI MX PAOOTHI. o
YmeTs o [IpakTrueckue 3agaHust:

J OCYILIECTBIISITH  TEX-
HOJIOTUYECKHE TPOLECCHl B
METaJUTypruy;

. BBIOMpATh  yIIpaB-
JISIFOIIKE BO3JCHCTBHS,
° KOPPEKTHUPOBATh

TEXHOJIOTUYECKHE TapaMeT-
jusi

1. [yTeeBoii pexkuM B JOMEHHOH NIeUH;
2. Pexxumbl ofauu AyThsl B KUCIOPOJHOM KOHBEPTEPE;
3. Omnexrpuueckuii pexxim padotst JICII.




Cmpyxkm CmpyxkmypHuli
VpHblil I anemMeHm
nanupyemvie
neMeHm Py Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
Brnagets | e HaBbIKaMK pacuera | [IpakTuyeckue 3ananus:
napaMeTpoB  TexHosorude- | OnpeaenuTh pacxoa TEXHUYECKH YMCTOTO KUCI0POa Ha POITYBKY METAJUIOMMUXTEL, cocTosmen u3 100 T
CKOT'O IIPOIIECCa; noma 1 300 T )KUAKOTO YyTryHa, MIMEIOLIET0 XUMUYECKAN COCTaB OMM3KHUIA K CpEIHUM 3HAYCHUSIM COCTaBa
. uHpopmanmeil o | uyrynoB ITAO «MMK», npu BblIUIaBKe B KOHBepTepe aBTOKy30BHOU ctanu tuna 0810. Bce nemocrato-
COBPEMEHHBIX METaJUIypru- Iye JaHHBIC IIPUHATH CAMOCTOATEIBHO
YeCKHX TEXHOJIOTHAX U CIIO-
co0ax KOPPEKTUPOBKH TEX-
HOJIOTMYECKHX IIapaMeTPOB
Bonpocsl 115 3auéTa:
1. Jlutke B KOKWIb
— OCHOBHBIE TEXHOJIOTH-
2. Jlutbe mox naBieHHEM
YeCcKHUe MPOLECCHl B Me- N
3HaTh 3. LentpobexxHOE THUTHE
TAIyprud U MaTepHa-
) 4. Jlutbe B 000J0UYKOBBIC (POPMEI
J1000paboTKe;
5. Jlutbe no razupunupyemMbIM MOIEIAM
6. Jlutbe Mo BBIILIABISIEMBIM MOAEIISIM
—  KOpPPEKTHUPOBATh TEXHO- N .
OMIYECKIE TIDOLECCLL B IIpuMepHBIii NepeyeHb NPAKTHYECKUX 3a1aHUI:
YMmeTh MeTATTY DRI pHIl e 1. HapucoBath cxemy kinaccudukaimu 1eGpeKToB OTIUBOK OcHoBBI 111~
yp 2. KonTpoimb kadecTBa OTIUBOK. BUbI 1eeKTOCKOITNHU, METO bl UCIIPaBIEHUS 1e(hDEKTOB OTIIMBOK TCHUHOTO IIPO-
puanooOpadoTKe W3BOICTBA
IIpumepHbIii epedeHb NPAKTHYECKUX 3aIAHUI: B1.B.08
HABLIKAMH  OCVILECTE 1. Omnwucars nporecc U3roToBieHue GopM Ha aBTOMATHIECKUX (POPMOBOUHBIX JTMHHUSIX
yut 2. lleckomyBHBIH U MECKOCTPEIBHBIN CIOCOOBI YINTIOTHEHHS cMech. CXeMa yCTaHOBOK.
JeHUs  TEXHOJIOTHuYe-
3. OOpyOka oTimBOK. PacnmcaTh TeXHOJIOTHIO
Bnaners CKHX TIIPOIIECCOB B Me-
4. Oumnctka OTIIMBOK. PactincaTs TEXHOIOTHIO.
TATypTUl U MaTepua-
H00GpaGoTKE 5. Bakyym-muienounas ¢popmMoBka. Paccunrars ocraTouHOE 1aBieHHE.
p 6. XomnomHoTBepaeromme cMecu. PaccunraTs peuentypy.
7. JKunmkocTekonpHBIE cMecH. PaccuuTaTh perentypy.
8. Tepmuyeckas o0paboTka oTimBoK. HapucoBats rpaduk pexuma.
3HaTh OCHOBHBIC OIIPEENICHUS | [lepeyeHnb BONMPOCOB 15 MOATOTOBKH K IK3aMEHY: o L—

IIOHATHA TCXHOJIOTHYCCKO-




Cmpyxm CmpyxkmypHuviti
HbI anemMeHm
P Inanupyemvie
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
ro mporecca  COPTOBOM 1. OO6uwue nonoxeHus: KATUOPOBKH BAIKOB. DIEMEHThI KATHOpa. IIPOMU3BOICTBA
MIPOKATKH; 2. 3amaun kanuOpOBKM M KiacCH(HKANWs KaauOpoB 1Mo (GopMe, HA3HAYCHHIO W BUIY pa3beMa | COPTOBOTO
OCHOBHBIE METOABI pacueTa BAJIKOB. poKaTa
1 KOPpEKIMH pEKUMOB Jie- 3. HepaBHoMepHOCTB JedopMari MeTasuia B kanuopax. OcobeHHOCTH AedopMari. B1.B.09
opmarmy meTamia B Ka- 4. CucreMa BBITSKHBIX KaJHOPOB, MX XapaKTEPUCTHKA (SLMIMYHBIE, AII-TagKas 00YKa, KBaJapat-
mubpax; 5 OBaJl, POMO-KBaIpar).
TIOHATHC HCTIPCPEIBHOH 5. Cucrema BBITSUKHBIX KaJIHOPOB, HX XapakTEpPUCTHKa (OBaJI-peOpOBOi OBa, OBaJI-KPyT, KBa-
IpyIIBl KIETEeH; mocieno- PAT-IIECTHYTOTBHIK).
BaTENbHOCTh U OCHOBHBIC
6. OOuas 1 YaCTHBIE BBITSDKKU.
MpaBUiIa TMPOEKTHUPOBAHUS o
P P p 7. BbITsDKHAs CIOCOOHOCTH KATMOPOB HA PA3IMYHBIX CTAHAX [0 BCEM TPYIIaM KJIETEH.
TEXHOJIOTHH MPOKATKHU; 8 I 5
. SJJOK pacyera BBITSDKHBIX CHCTEM KalHOpOoB.
OIIpEleNICHUsT  MPOLIECCOB 9 op 20 pactcta . cuere an6 po
TOATOTOBKH K TPOKATKE | . Kanubposka yrinoBoii cranu. Buasl kanuOpoBKU.
OT/IENOYHBIX OTepaIHii 10. KanuOpoBKka JBYTaBpOBbIX OAJIOK.
11. CopramenT copTOBOro IMpoOKara.
12. TIpokarusIii cTan. Kiaccudukaiys npoKaTHbIX CTAaHOB.
13. KpynHOCOpPTHBIE CTaHBI.
14. CpenuecopTHbIe CTaHBL.
15. MenkocopTHO-IIPOBOJIOYHBIE CTAHBI.
16. TenneHuuu pa3BUTHs KPYIHO U MEJIKOCOPTHOTO TIPOU3BOJICTRA.
17. Metoauka npoeKTHPOBaHHUSI HOBOT'O COPTOIIPOKATHOTO CTaHa.
18. MeTtoauka npoBeieHUst PEKOHCTPYKIIMH COPTOIPOKATHOIO CTAHA C U3MEHEHUEM COPTAMEHTA.
YmeTh MPUMEHATh 3HAaHUSA TIpell- Bonpoce! 1J11 cCaMONIPOBEPKU:

METHOW 00JIaCTH COPTOBOMU
MpoKaTKu B Tpodeccro-
HaJbHOU JESITEIILHOCTH;
WCIIONIb30BaTh UX Ha MEX-
JTUCIUTLTUHAPHOM YPOBHE;
MIPOrHO3UPOBATh  BIIMSIHHUE
MIPUMEHSEMBIX OCHOBHBIX U
BCIIOMOTaTeNbHBIX arpera-

IIpennoxuTh MEPONPUATUS PEKOHCTPYKIIMHM COPTONPOKATHOTO II€Xa METALTyprHYECKOro Mpes-
MPUATHSL.

CHHaHI/IPOBaTB IIPOBEACHUC TEXHUYSCKON M TEXHOJIOTHIECCKOM MOACPHU3aINU TEXHOJIOTHYCCKOI'O
y4acCTKa I10 IMMPOU3BOJICTBY KaTaHKH.




Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu

Inanupyemvie
pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

TOB Ha PE3yJbTATUBHOCTh
TEXHOJIOTHH TIPOKATKH COp-
TOBBIX IpoQuiIei
pa3pabareiBaTh  TEXHOJIO-
THYECKYIO IIETIOYKY IPOH3-
BOJICTBa COPTOBBIX MPOQH-
nei mpocTol u (hraHUEeBOR
thopmer;

pa3pabaTeIBaTh TpeIIIoKe-
HUS TI0 COBEPLICHCTBOBA-
HUIO TEXHOJIOI'MYECKHUX
MPOIIECCOB U 00OpyI0Ba-
HUSI

Bnanets

MPaKTUIECKUMH HaBBIKAMU
WCTIONB30BaHHUS ~ METOJIOB
MPOEKTUPOBAHMS TEXHOJIO-
THU TIpY BBITIOJIHEHUH BBI-
MyCKHOW KBalM(pHUKAINOH-
HOM paboThI;
NPAaKTHYECKUMH HaBBIKAMU
WCTIONB30-BaHUSl  METOJIOB
TUTAHUPOBAHUSI ~ PEKOHCT-
PYKIMH TPH  BBITOJHEHUH
BBIITYCKHOHM KBaJTU(HKAIIU-
OHHOI pabOoTHI;
CHELNAIN3UPOBAHHON Tep-
MUHOJIOTHEH B  oOxacTu
COPTOBOHM IIPOKAaTKH, B TOM
Yuclie B KAIHOPOBKE COp-
TOBBIX IPOQHIICH;
croco0aMu COBEPIIEHCTBO-

Bonpoce! 1151 cCaMONIPOBEPKU:
3. Paspaborars N0OCIIEI0BATENLHOCTD PA0OT IIPU MOJIEPHU3AIINH 1I€Xa [0 POM3BOJICTBY KATAHKH;
4. Pa3paboTaTh KOMIUIEKC TEXHOJOIHYECKHX MEPOIPUATHIA ISl PEKOHCTPYKIUH COPTONPOKATHOTO
nexa




Cmpyxm CmpyxkmypHuviti
Hbll 91eMeHm
P Inanupyemvie
aeMeHm Oyenounvie cpeocmea obpasosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
BaHUsI MPOQEeCCHOHANBHBIX
3HAHUM U yMEHHM IyTeM
HCIIOJIb30BAaHUSI BO3MOKHO-
cTeit WHPOPMAITUOHHON
cpeapl
3HaTh TEXHOJIOTHUECKHE OIepa- Ilepeuens meopemuueckux 60npoCco6 K IKIAMEHY:
MM, TOCIEN0BATENBHOCT | 1. Vcxo/HbIe 3arOTOBKH ISl IPOU3BOICTBA KPYITHOraOAPHTHBIX JICTOB.
UX OCYWIECTBICHHA U 3Ha- | 2. Harpes MeTajia U TEMIIEPATypHbIA UHTEpBai 00padotku Ha TJIC.
YCHMA  KJIIOYEBBIX  KOH-| 3 QcobGennocTH mpouecca npokarku Ha TJIC.
TPOJIBHBIX — [APAMETPOB | 4 Tpaguuuonnsle cxeMbl pokatku Ha TJIC u ux cpaBHEHHE.
pn - MPOMSBOJACTBC  Pas-| 5 Hoppre cXeMbl M CIIOCOOHI IPOKATKH TOJNCTHIX JHCTOB.
JIUYHBIX BUJIOB JIUCTOBOTO .
6. Ilyrtu obecrieuenus 3a1aHHbIX CBOMCTB MeTasia Ha TJIC.
MpoKaTa, a TaKKe NPHYH-
7. Tepmuyeckast 06pabOTKa TOJICTHIX JIUCTOB.
HBI 00pa30BaHUSI U METO-
8. Konrpomupyemas npokarka na TJIC.
Ibl TIPEIOTBpAICHUs Je- o I 5 .
. VMEHEHHE PEryIUPYeMOro OXJIaKACHHS U1 00eCIeueHUs] CBOWCTB TOJICTHIX JIUCTOB.
dbexToB MpoayKITHH p perypy XJTDIICHIA 1 TexHonoruu
10. TIpomecchl TepMOMEXaHHIECKOW MPOKATKH TOJICTHIX JIUCTOB. HpOU3BOJICTEA
11. Cenexims mIaBoK ¢ y4eTOM XHMCOCTaBa CTAM KaK Crocob obecredeHus: TpeOyeMbIX CBOWCTB TOJI- JHCTOBOIO
CTBIX JIUCTOB.
. pokara
12. Harpes meraiia u TeMreparypHbiii naTepBan oopadorku ua [LICTTI. BI; B.10
13. OcobGennocty 4epHOBOH U urcTOBOM mpokarky Ha IIICTTI. "
14. TIpo6nema popmupoBaHus NIUPHHBI packata B yepHoBoii rpyrme [ICITI 1 myTH ee pemeHus.
15. CnocoGs1 iepenaun packara ot yepHoBoii rpymisl LIICTTI k 4ncTOBO#, HX CpaBHEHHE.
16. ®akTopsl, onpeaeNsAIONIMe CBOWCTBA MeTa/LIa TIpu npokatke Ha IIICTTI.
17. Bsibop TemriepaTypbl KoHIa unctoBoil mpokarku Ha ILICTTI u ee oGecnieyenue.
18. Bwribop TemmepaTypbl cMoTku npu nipokaTke Ha IIICTTI u ee obecrieuenue.
19. Kourponupyemas npokatka u ocodenHocTr ee peanusaiuu Ha IICITL
20. Hcxoanble 3aroToBKyU s npokarku Ha [IICTTL
21. Vicxonuast 3arotoBKa (MOJIKAT) U €€ BJUSHUE HA KAUECTBO XOJIOJAHOKATAHOM JIMCTOBOM CTAIIH.
22. TloarotoBKa MeTAJUIA K XOJIOIHOM MPOKATKE.




Cmpyxm CmpyxkmypHuviti
HbLl a1eMeHm
;l/gMBHm Haanupyemvie Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yroman 00yueHus oi

HYyuu npozpammol
23. XonoaHas IpoKaTka.
24. TIpuMeHeHHe TeXHOJIOTHYSCKIX CMa30K M OXJIKIAFOIINX KUIKOCTEH MPH XOJIOAHOM POKATKE.
25. PeKpHUCTAIUTM3AIMOHHBIA OTXKUT KOHCTPYKIIMOHHOM XOJIOJHOKATAHON JIMCTOBOM CTAIU B KOJIIAKO-
BBIX IeYax.
26. HenpepbIBHBI PEKPUCTAIUTU3AIMOHHBIM OT/KUT  KOHCTPYKIIMOHHOM XOJIOJJHOKATaHOM JIMCTOBOM
CTaJH.
27. OcoOEHHOCTH PEKPHCTAILTU3AIMOHHOTO OTKUTA KECTH.
28. JIpeccupoBKa Mpu NPOM3BOJICTBE XOJIOHOKATAHON JIMCTOBOM CTaJIH.
YMeTb BBIOMpATh  TEXHOJIOTHYE- Ilpumepnvie npakmuueckue 3a0anus:

CKHE oOIepalud W Ha3Ha-
4aThb IOCIEI0BATEILHOCTD
HUX OCY-LICCTBICHUS IS
MPOU3BOJICTBA  JIMCTOBOTO
MpoKaTa pas3iu4yHbIX BH-
noB. OOOCHOBEIBATH pa-
[MHOHAIBHBIE  MapaMeTPBI
HCXOOHBIX 3arOTOBOK W
PEXKUMBI  OCYIIECTBICHHUS
TEXHOJIOTHYECKUX ~ Olepa-
1805078 Bri6upats
KOPPEKTHPYIOIIHE
JIEUCTBHUS
MPEIOTBPAIICHHUS
ne(QeKTOB MPOAYKLIH

JUTS

6. Cxema npou3BOJICTBA M COCTaB 000PYIOBAHMS CIEIHAIN3MPOBAHHBIX TOJICTOMMCTOBBIX cTaHoB (TJIC).

7. CoBpeMEHHOE COCTOSHHE M TIEPCIICKTUBBI Pa3BUTHsI TEXHOIOTHH W 0OOPYIOBAHUSI ISl TIPOU3BOJICTBA
TOJICTBIX JIUCTOB.

8. TexHonmornyeckuii Mporecc U COCTaB 0OOPYIOBAHHUS HIMPOKOIOIOCHBIX CTAHOB TOpsYeH IPOKATKU
(LLICITD).

9. TTpou3BOACTBO HIMPOKOIOIOCHOM TOpAYEKaTaHOM CTAJIM Ha CTaHAX

10. Crekkenst.

11. Tpou3BOACTBO HIMPOKOMOIOCHON TOPSYEKATAHOW CTAIM Ha TOHKOCISIOOBBIX JIMTCHHO-ITPOKATHBIX
arperarax.

12. CoBpeMeHHOE COCTOSIHIE M IEPCIIEKTUBbI PA3BUTHS TEXHOJIOTHU W 000PYIOBaHHS JUIs TIPOU3BOJICTBA
ropsiaeKaTaHbIX MOJIOC.

13. Tunbt 1 OCHOBHBIE OCOOCHHOCTH CTAHOB XOJIOJIHOM MPOKATKH.

Ilpumepnuie npaxmuueckue 3a0anus 01 IK3AMeHA

1. Beibpats pasmepsi ciisioa st mpokatku Ha [LICTTLL

2. BoiOpath pa3Mepsbl POMEKYTOYHOTO packara rpu npokarke Ha IIICTTL

3. OnpeenuTh TEMIEPATyPHBI KJIWH NPH MEPEaUe MPSIMOro packaTa Mo OTKPLITOMY IIPOMEKYTOYHOMY
ponsranry HICITI.

4. O6GoCHOBATH 3HAYEHHS TEMIIEPATYP KOHIA MPOKATKH M CMOTKH JIsl 0GecIieueHus: TpeOyeMbIX CBONCTB
Metasuta mpu npokarke Ha LIICITI.

5. BeiOpath pazmepsl mojkara Jjisi IPOU3BOICTBA KOHCTPYKIIMOHHON XOJIOJIHOKATAHOM JINCTOBOM CTaJIN




Cmpyxm CmpyxkmypHuviti
Hbll 91eMeHm
;l/gMBHm Haanupyemvie Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal 00yueHus or
HYyuu npocpammol
Brnangers | mMeTomamMu pacdera OCHOB- 3adanun Ha peuienue 3a0ay u3 npogheccuoHaIbHOU odaacmu:
HBIX T1apaMETPOB TEXHOIIO- | 1. Pa3paboTarh pexnM 4epHOBOI POKATKH B TOPU30HTANBHBIX Bajkax [LICTTI
THYECKUX TMIPOLECCOB JIH- | 2. Pa3paboTaTh pexuM 00KaTHiA TPU YMCcTOBOI npokatke Ha IIICTTI
CTOIPOKATHOr0 MPOM3BOM- | 3, Pa3paboTaTh PEKUM HATSHKEHHH B yrcTOBOM rpymme IIICITI.
cTBa 4. BeiOpath BapHaHT ¥ ITapaMeTPhl CKOPOCTHOTO pexKrMa YicTOBOM npokarku Ha [IICTTI.
5. Pa3paboTath peskuM 00XKaTHil IPH XOJIOAHOM MPOKATKE HA HEMIPEPHIBHOM CTaHE.
6. Pa3paboTarh pesKMM HATSHKEHHI TP XOJIOIHOM MPOKATKE HA HEMPEPHIBHOM CTaHE.
7. Pa3paboTaTh CKOPOCTHOM PEKUM XOJIOTHOM MPOKATKH Ha HEMPEPHIBHOM CTaHEe
3HaTh - coco0BI OCyIIeCTBIIe- Ilepeuensy meopemuueckux 60npocoe K IK3amMeHy:
HUS TIPOU3BOJCTBA Ka- 1. KanuOpoBanHas cTalb: olpeneieHne, 00JIacTh MPUMEHEHUSI.
MHOPOBAHHOM CTAH 1 2. KanubpoBaHHasi CTajlb: COPTAMEHT, KIIaCCU(DUKALIHS.
HM3/ICITIA 13 Hee 3. KannbOpoBaHHas CTallb: UICXOIHBIA MaTepHall U PEAbIBIIsIEMbIe K HEMY TPeOOBaHUSI.
B aﬁi?i;;::g;g: }; ;_ 4. ecturpannas kanuOpOBaHHAs CTajb: 001aCTh MPUMEHEHUSI.
IMGPOBaHHOI CTAH 1 5. KanuOpoBaHHas cTalib: 00111as TEXHOJIOTHs H3TOTOBJICHHUSI.
W3JIeTUS U3 Hee 6. Mertoauka pacyera nedopManny KaTuOpOBaHHOM CTalH.
7. KBanpaTHas KanuOpoBaHHas CTallb: 00JIaCTh IPUMEHEHHS. TTpon3BOACTBO
8. Kpyrnas kanuOpoBaHHasi cTalib: 00JacTh TPUMEHEHHSL. . KaTuOpoBaH-
9. OcHOBHBIE XapaKTEPUCTUKH KaTUOPOBAaHHOM CTalu. HOM CTaIu U
10. KannOpoBaHHast CTalib: TapaMEeTPhI MIEPOXOBTOCTH. A3EIUN U3
11. KanubpoBaHHas cTajib: CMa304HBIA MaTepuall . Hee
12. CraHbl It IPOU3BO/ICTBA KaTMOPOBAHHOW CTaITH. b1.B.11
13. BcmomorarensHOE 000pyT0BaHNE JIS TPOM3BOACTBA KATHOPOBAHHOM CTaIH.
14. Tlopsimok 3amycka KaTmOPOBOYHOTO CTaHA.
15. KapeTouHslii CTaH JyIs IPOU3BOICTBA KaIMOPOBAHHOM CTaJIH.
16. TpakoBbIi cTaH Ui IPOU3BOACTBA KaTMOPOBAHHOM CTAJIH.
17. Ctas ¢ TyCeHUYHBIMHU LETISIMH TS TPOU3BOICTBA KaTHOPOBaHHOM CTaIIH.
18. Peeunble cTaHbI JIsl IPOM3BOACTBA KATMOPOBAHHOM CTaIH.
19. [loTouHble TUHUN KATMOPOBKH.




CmpyxkmypHuviti

Cmpyxm
Hbll anemMenm
P Inanupyemvie
onemMeHm Oyenounvle cpedcmsa obpazosamerns
pe3ynvmamul 00y4eHus. -
Komneme HOU
HYuu npozpammbl
20. BoytounibHbIE IETTHBIC CTaHbI JIJIS IPOU3BO/ICTBA KATMOPOBAHHOMN CTaJIH.
YmMmeTh - IPUMEHSTh CIIOCOOBI
OCYIIECTBJICHHS MTPOU3-
BOZICTBa KaJTMOPOBAHHOM
CTaJli 1 U3NCIIMA U3 HEE IHpumepnvie npakmuueckue 3a0anus Ona IKIAMEHA:
- OCYIIECTBIISATH METO- . _
-1. InameTp UCXOHO 3aroTOBKM 10 KanubpoBanue dy = 18 Mm. [Tonyuaemast KaTuOpoBaHHAs CTATb
JIbI KOPPEKTUPOBAHUS _
nuametpoMm d, = 16 mm. Onpenenutsh KO3QGHUIUCHT 00KATHSI 3@ TPOXOJ] U CPABHHUTH C JAOMYCTUMBIM. .
MIPOM3BOCTBA KATMOPO- M _ .
. 2. Tnametp KamubpoBaHHoM ctamu o, = 12 MM OnpeaenuTs AuaMeTp UCXOAHOM 3ar0ToBKU Oy eciu
BaHHOW CTaJIA U U3CTHS o
3 Hee KO3 GUITMEHT 00XKaThs 332 IPOXO COCTAaBUT 2 %o.
U3 H .
S exHO 3. JluameTp UCXOHOMU 3aroTOBKH 1Mo KaauOposanue dy = 25 mm. [Toaydaemas KaauOpOBaHHAS CTasb
- TBISITH TEXHO-
ym nuametpoMm d, = 22 mwm.. OnpeieTuTh H3MEHEHHE Tpe/ieia TEKYIEeCTH | POYHOCTH MOBEPXHOCTHOTO
JIOTHHCCKHC HPOUECERL | ¢4 nocie KanMOPOBAHMSL..
MPOM3BOJCTBA  KaJIUOpO-
BaHHOW CTaJIM U U3JIENUS U3
Hee
Bnagers - HaBbIKAMU MPUMEHE-

HHSI CIIOCOOOB OCYIIIECT-
BJIEHHUS IPOU3BOJICTBA
KaJIMOPOBAHHOM CTAIN U
U3JIENNS U3 Hee
- HaBbIKAMH KOPPEKTH-
POBaHUS TPOU3BOJICTBA
KaJIMOPOBAHHOM CTaJId U
U3JICTHS U3 Hee
- HaBBIKAMH TIPOBeE-
JEHHsT TIPOM3BOJCTBA Ka-
JTUOPOBAHHOM CTamM U HU3-

JCIINA U3 HEC

IIpumMepHBbIii NepeyeHb TeM JJIsl YCTHBIX OPOCoOB-0ecen:

- o0m1as XapakTepUCTHKA ITPOU3BOJICTBA KATMOPOBAHHOM CTaH;

- TEXHOJIOTUS ITPOU3BO/ICTBA COPTOBOIO MPOKATA;

- TEXHOJIOTUS BOJIOYMJIBHOTO IPOU3BOJICTBA;

- TEXHOJIOTHS MTPOU3BOICTBA KaTHOPOBAHHOU CTaIIH;

- TEXHOJIOTUS ITPOU3BO/ICTBA METU3HBIX W3J/IEIINN;

- MOJICpHH3AIIHS TEXHOJIOTHI KaTuOpPOBaHUS CTaIIH.

- Knnaccudukaius kainOpoBOYHBIX CTAHOB.

- TexHOMOTHYECKU MpOLIECC MPOU3BOACTBA HA KAPETOUHOM CTaHE.

- TexHOMIOTHYECKUI MTPOLIECC MPOU3BOACTBA HA TPAKOBOM CTaHE.

- TexHosoruueckuii npouecc NpoM3BOICTBA HA CTAHE C TYCEHUYHBIMU LIETISIMHU.




Cmpyxm CmpyxkmypHuviti
VDHbI Manupyenvie 91eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
- TexHONOrMYECKU MpoLecC MPOU3BOJICTBA HA BOJIOYUIHLHOM CTAHE.
- TexHomoru4eckuii MpoIecc NPOMU3BOICTBA HA PEEUYHOM CTaHE.
- TexHOMOrHMYECKUil MPoLIeCC MPOU3BOJICTBA HA TOTOYHBIX JIMHHUSAX.
- TexHOMOTHYECKUI MPOIIECC MPOU3BOJICTBA CIIEIUATBHBIX TTPOQUITEH.
3HaTh OCHOBHBIE TTOJIOKEHUSA Teo- | Ilepeuens meopemuueckux 60npocos K 3auemy:
pHH TEPMUYECKOH U TepMoO- | Buibl TepMudeckoii 00pabOTKH: OTKUT, HOpMallM3allys, 3aKajika, OTHycK. HasHaueHue, TexHOIOTHYE-
MEXaHMYECKOW W XUMHKO- | CKHE CXEMBbI M PEXKHMBI TEPMUYECKON 00paboTku. Da3oBbie MPEBpaIlCHHS;, KOHEUHAs CTPYKTypa U CBOM-
TEPMHUUECKON  00paboTKHU | CTBA MaTEpHAIIOB.
METAJUIOB U CIIJIABOB Buasl Xxumuko-TepMuyeckoil 00paboTKH CTaJIH.
YnMmeTs BEIOMpATh peXuUMBbl TepMH- | Ilpakmuueckue 3a0anus:
Yeckoil  00paboTku  miis | Beibpams cnocobd mepmuueckoii 06pabomru 0isi 00H020 U3 CAeOVIOUUX U008 NPOOYKYUL:
HPOKAaTHON npoxykimu | 1. Tepmuueckast 00pabOTKa CIUTKOB U3 BHICOKOJIETUPOBAHHBIX CTaJICH.
pasinIHOrO HasHA4YCHUA 2. Tepmuueckast 00padOTKa CIMTKOB M3 IBETHBIX CIJIABOB — aJFOMHHHUEBBIX, MEIHBIX, TUTAHOBBIX,
MarHUEBbIX.
3. Tepmuueckast 00pabOTKa HHCTPYMEHTAJIbHBIX CTAICH. Tepmuueckas
4. Tepmuueckast 06paboTKa MPYTKOB U npod el o01ero Ha3HaueHHS. 06paboTKa B
5. Tepmuueckast 00pabOTKa NPYTKOB U NMpoduiIel U3 HEPKABEIOLINX U KAPOCTOMKUX CTaJIEH. NMPOKATHOM
6. Tepmuueckast 00pabOTKa NPYTKOB U NMpoduiel U3 IBETHHIX CILIABOB. MPOM3BOJICTEE
7. Tepmuueckast 00pabOTKa MEKTPOTEXHAUECKON CTaITH. ElB.12
8. Tepmuyeckas 00paboTka TpyO auist JoObIYH HE(TH U Ta3a. o
9. Tepmuyeckas 00paboTKa TpyO A TETUIOIHEPTETHKH.
10.  Tepmuueckas o0paboTKa CBapHBIX TPYO JJIsl MATUCTPATBLHBIX T'a30- U HEQTEPOBOIOB.
11.  TexHonorus TepMuyYecKOil 00pabOTKN IPOBOJIOKH.
12.  TexHonorus TepMHUYECKOH OOpaOOTKH NPYXKMHHOW, KapAaHHOW, WTOJBHOH, WHCTPYMEHTAIBHOM,
MOAIINUITHUKOBOX ITPOBOJIOKH.
13.  TexHosnorus TepMudYecKoi 00pabOTKH MPOBOJIOKH U3 KOPPO3UOHHOCTOWKOW CTAIIH
Bnanerr | HaBbIKaMU Ha3HA4YECHUs pe- | 3adanun Ha peuienue 3a0a4 U3 npogheccuonanbHoll 061acmu, KOMNIEKCHblE 30aAHUA:

JKHMOB HarpeBa, BBIACPKKA
U OXJIAKJICHUS JJISI TEPMHU-
4ECKOM 5 TEPMO-

Hasnauuth pexxuM AJIs OJTHOTO U3 CIEIYIOIINX BHJIOB MPOIYKIIMH TEPMHUYECKOWO OpabOTKH:
- PEKPHUCTAIN3AIIMOHHOTO OT)KHTa,
- 1 Gy3UOHHOTO OTHKUTA,




Cmpyxm CmpyxkmypHuviti
HbI anemMeHm
;l/ 5 eHm Inanupyemvie 0 5 6
yeHouHble cpedcmea obpazosamens
pe3ynvmamul 00y4eHus. 9
Komneme HOU
HYyuu npOSPAMMbL
MEXaHUYECKOW 00pabOTKH | - OTXKUTA JIJISl CHATHUS HANPSHKCHU;
- TIOJTHOTO OT)KUTa;
- HETIOJIHOTO OT/KHTa;
- HOpMaJIU3alluy;
- TIOJTHOM 3aKaJIKH;
- HETIOJTHOM 3aKajIKu,
- IATCHTHPOBAHHS,
- HU3KOTO OTITyCKa;
- Cpe/IHeTO OTITyCKa;
- BBICOKOT'O OTITYCKa H T.II.
3HaTh OCHOBHBIC OIpENeNCHUs | Ilepeyenn BONMPOCOB 1151 MOATOTOBKH K IK3aMeHY:
MOHSTHSA OTeparuii TexHo- | 1. [IpoBonoka. TpeboBanus. Knaccudukarms.
JIOTMYECKOro mporecca u3- | 2. DaxTOpHI, ONPENENIOIE KOHKYPEHTOCTIOCOOHOM MTPOBOIIOKH.
T'OTOBIEHHS IPOBOTOKH; 3. OCHOBHBIE TTOHATHS, OTIPEJICIICHUsI U TPpeOOBaHUS, TPEAbIBISIEMbIe K COBPEMEHHOH TEXHOJIOTHH.
4, CTpyKTypa IpOU3BOICTBEHHOTO MTPOIIEcca H3TOTOBIICHHUS TIPOBOJIOKH.
OCHOBHBIC METOJBI HCCIIe-
5. BrnusiHe OCHOBHBIX BJIEMEHTOB IPOU3BOJICTBEHHOTO MpoIlecca Ha KOHKYPEHTOCIOCOOHOCTh
AOBAHWS,  MCMONB3YEMBIC | for oy
pH pa3paboTKe TEXHOO- | 6 CTpyKTypa TEXHOJOTHYECKOTO MPOIeCCa U3rOTOBJICHUS POBOJIOKH. TeXHOTOTHS
MU TPOU3BOJICTBA TPOBO- | 7, Brnusinue croco6a 00paboTKH METAIOB JaBlicHHEM Ha YPOBEHb U 3P PEKTUBHOCTh TEXHOJIOTHYC- IPON3BO/ICTBA
JIOKH; CKOT0 Tiporiecca. MPOBOJIOKH 1
OIIPEJICCHHe  TEXHOIOrH- | S- TexHonmorn4yeckne 0COOEHHOCTH CIIOCO0a BOJIOUEHHUS TIPOBOJIOKH B MOHOJIMTHOM BOJIOKE. W3 TeNHs 13
4ECKHX TPOIECCOB  H3TO- 9. Karanka. TpeOoBaHus Kk Hell peIbsABIISIEMbIE. § Hoe
10. CoBpeMeHHbIC HAMPABICHUS POU3BOJICTBA BHICOKOKAYECTBEHHON KATaHKH.
TOBJICHHUS IIPOBOJIOKH. b1.B.14
11. IToaroroBka MeTaia K BOJIOYEHUIO. i
12. [MoaroToBka MOBEPXHOCTH METAJJIA K BOJIIOUEHHIO.
13. Tepmuueckast 00pabOTKa 3ar0TOBKH, EPEIEIbHON U TOTOBOM MPOBOJIOKH.
14. Knaccugukanuys BUoB TepMUIeCKoii 00padoTKH.
15. ITatrenTupoBaHue.
16. Knaccugukanus cioco00B 0OYHCTKU TOBEPXHOCTH.
17. XVWMUYECKHE METO/IbI OUNCTKHU MOBEPXHOCTH KATAHKHU U TTPOBOJIOKH.
18. KoMmOnHMpOBaHHBIE METOJIBI OYHUCTKHU MOBEPXHOCTH KATAHKH U TIPOBOJIOKH.




Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu

Inanupyemvie
pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

19. Hanecenne nogcmaszounbix nokpeituil. Liens. OCHOBHBIE BUIBI.

20. [ToncmaszouHble HOKPBITHS IPY IPOU3BOACTBE YIICPOIUCTON IPOBOJIOKH.

21. Pacuer pexxuMoB 003kaTHsI IPY BOJIOUYEHUH (OCHOBHBIC IPUHLIUIIBI K METO/BI).

22. AJNTOPUTM pacueTa pexMMOB 00KaTHH IPH CYXOM BOJOYEHUH 0€3 CKObKCHUSI.

23. AJNTOpUTM pacdera pexKMMOB 00XKATHS ITPH MOKPOM BOJIOUEHHH CO CKOJIBKEHUEM.

24, BrusiHue xapakTepuCcTHK BOJIOYIIIEHOTO 000pyIOBaHMS Ha BEIOOp MapIIpyTa BOJIOYCHUSI.
25. Brnmsinue reoMeTpun BOJIOYMIIBHOTO HHCTPYMEHTA Ha BEIOOP PEKUMOB O0KATHIH.

26. WHCcTpyMeHT A71sl BOIOYEHHS TPOBOJIOKH, TPEOOBAaHUS K HEMY NPEAbSBISIEMBIC.

217. OcHOBHbBIE KOHCTPYKLMM BOJIOK. Marepuansl, IpUMEHsIeMbIC ISl U3TOTOBJICHHS MOHOJIMTHBIX
BOJIOK.

28. TexHomorn4yeckne cMa3ku, IpUMEHsIEMbIe IPU BOJIOUYEHUH MPOBOJIOKH.

29. Crioco0sI ojaun CMa3Ky B ovar AeopManny Ipy BOJIOYEHUH B MOHOJIUTHOM BOJIOKE.
30. TemmepaTypHble yCIOBHUS BOJIOUEHHS IPOBOJIOKM B MOHOJIMTHBIX BaJIKaX.

31. Pexumebr nedopmaruy pu U3roTOBICHUH MPOBOJIOKH (DAaCOHHBIX U MIEPHOTUIECKUX CCUCHHH.
32. 3alyuTHEIC U JEKOPATUBHBIC TOKPHITUS IIPOBOJIOKH.

33. TexHomornst NPON3BOACTBA MPOBOJIOKH U3 HU3KOYIJIEPOIUCTHIX CTAIEH.

34. TexHoJIorus NPOU3BO/ICTBA BEICOKOIIPOUYHOU apMaTypHOI ITPOBOJIOKH.

35. TexHoMOTHsI MPON3BOJICTBA MTPOBOJIOKU M3 JIETUPOBAHHBIX CTAJICH.

36. [Ipon3BOACTBO HUZKOYTIIEPOAMCTON apMaTYPHOU MIPOBOJIOKH.

37. [Tpou3BOACTBO MPOBOJIOKH U3 XPOMOHHUKEJIEBBIX CILIABOB.

38. [Tpou3BOACTBO OITMHKOBAHHOMN KaHATHOM MPOBOJIOKH.

39. IIpou3BoACTBO CBETIION KAHATHOU MPOBOJIOKHU.

40. [Ipon3BOACTBO NPYKMHHON POBOJIOKH.

41. Knaccudukamms craipHBIX KaHATOB.

42. O6nactu NIpUMEHEHNUs CTAIbHBIX KAHATOB.

43. CriocoOBl M3rOTOBJIEHUS CTAIBHBIX KaHATOB.

44, I'eomeTpuyeckne 1 TEXHOJOTHIECKHE TTAPAMETPhI CBUBKH CTAIBHBIX KAHATOB.

45. HanpsokeHHoe cocTosiHME TIpH CBUBKE M CHIJIOBOW 00pa0OTKEe M AKCIUTyaTalusl CTalbHBIX
KaHaTOB.

46. TexHoMoTHs MPOU3BOJICTBA APMATYPHBIX KAHATOB.

47. TexHoJIorus NPon3BOJICTBA KAHATOB JABOMHOMN CBHUBKH.
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48. TexHomoTHs MPON3BOJICTBA KAHATOB TPOWHON CBHUBKH.

49. TexHOMOTHS IPOU3BOJICTBA TF00ENIEH, TBO3/IEH, IIYPYIIOB.

50. TexHonorus Npon3BoaAcTBa OOJITOB U TaeK.

51. TexHomorus Npou3BOICTBA NPY>KUH XOJIOJHON HAaBUBKOU.

52. TexHOMOTHS IPOU3BOICTBA TKAHHBIX CETOK.

53. TexHOMOTHS MPOU3BOJICTBA CETOK M3 pU(IEHON MPOBOJIOKH U IMIEIEBBIX MMPOBOJIOK.
YMeTh: | BBIAENATH OCHOBHBIE olle- | 3aganue mo Tematuke - «CHpOEKTHPOBATh TEXHHYECKUH IPOIECC MPOM3BOJCTBA METAILTMYECKOTO

pauuM Ipolecca M3roToB-
JICHHS TIPOBOJIOKH;
o0CyXJaTh CHocoObl 3¢-
(ekTHBHOTO BEIOOpa pe-
KMMOB OCHOBHBIX OIlepa-
M,

CTPOUTH TUIHYHBIC MOJICTH
pacdera PexXUMOB nedop-
MaIVu;

proOpeTaTh 3HaHUSA B 00-
JIaCTH Pa3pabOTKH TEXHO-
JIOTHYECKHUX MPOIIECCOB
HU3TOTOBJICHHS IIPOBOJIOKH.

mnenus... mo 'OCT .... nmameTrpom ... mMm. J{iis gero:

1. Onpenenuts TpeOOBaHMS K TOTOBOM MPOIYKINH (B COOTBETCTBHH C JIEHCTBYIONIEH HOPMATHBHO-
TEXHUYECKOW JOKYMEHTAINEH ).

2. Bri0paTh u 000CHOBATH 3arOTOBKY JJIsS M3TOTOBJICHUS METAJLTMUECKOro u3aenus (pasmep, popma,
MapKa CTajH, COCTOSIHHE MTOCTABKH).

3. BriOpate 1 000CHOBAaTh NPUHLUUIMATIBHYIO CTPYKTYPY IPOEKTUPYEMOTO TEXHHYECKOT'O IpoLiecca.
4. Omnpenenuts 1 000CHOBATH CTPYKTYPY TEXHOJIOTMYECKOTO Iporecca (BUJ, Ha3HAYCHHE WU
MOCIIE0BATEIbHOCTh OCHOBHBIX M BCIIOMOT'aTeIbHBIX OTepariuii).

5. PaccunTarh pexxrMbl HOATOTOBKH CTPYKTYPHI M IIOBEPXHOCTH MeTaJlIa K AedopMmanuy.

6. BriOpath 11 000CHOBATH CIIOCOO OCHOBHYIO OTIEPAIIHIO.

7. Paccuntare pexuMbl 00pabOTKM (KOJMYECTBO TIEPENECIIOB M IPOXOJOB) WM PEKUMBI

nedopManiy (KaaMOpOBKH BaJKOB) IPU NPUMEHEHUWH POJIMKOBOTO BOJOYEHHS, XOJOAHOH COpPTOBOM
MPOKATKH U T.IN.

8. PaccuuTarte reomerpuueckue IMapaMeTphl TEXHOJIOTHUYECKOTO WHCTPYMEHTa, BBIOpATh €ro
KOHCTPYKIMIO ¥ MaTeprabl IJIs1 H3TOTOBJICHHUS.

9. BriOpath BUI TEXHOJIOTHUECKONW CMa3KH U CIIOCO0 MoAayH ee B ouar AedopMaruy.

10. BriOpaTte THT, KOHCTPYKIMIO W TapamMeTphbl TEXHOJIOTHYECKOro 000pyIOBaHUS AJIS pealn3aiuu

npuHATOrO0 criocoda OM/I.

11. BrImonHuTh IPOBEpOYHBIE PACYETHI PEXUMOB 00pabOTKHU (PEKUMOB eOopMaLInn).

12. [IpoBecTr KOPPEKTUPOBKY (110 HEOOXOIUMOCTH).

13. Bri6paTh 1 060CHOBATH HEOOXOIUMEBIE OTICIIOYHBIC OTICPAIINH U PEKUMBI UX PEATH3AITHH.

14. Onucarb CIPOEKTUPOBAHHBIN TEXHOJIOTMYECKHI TIpOIIECC.

15. OdopMHTh MOSICHUTENBHYIO 3aIIMCKY B COOTBETCTBHH C JeHcTBYommMu TpedoBanusivu K BKP.




Cmpyxm CmpyxkmypHuviti
HbI1 anemMeHm
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comneme | PE3yromanmal 00yyeHus or
HYuu npozpammbl

Brnaners: | HaBelkamMu ¥ Meronukamd | [IpumepHblii nepeuens 3agaHuii 1J1s1 IOATOTOBKHU K YCTHBIM ONPOCaM U cofece10BaHUIM.

0600IeHNsT  SKCIIepUMEH- | 1- AHanu3 eHCTBYIONNX CTaHIAPTOB Ha BUBI TPOBOJIOKU M TPEOOBAHMS K HEH MpEAbIBIIsEMBIC.

TATTBHBIX JAHHBIX; 2. [Nouck cnennanbHON HAYYHO-TEXHUYECKOH MAaTeHTHO-TUTEPaTypHOH HH(OPMAIUK TEMAaTHYECKUX

L — HHTepHeT-pecypcoB, CICHUAIN3UPYIOIUXCS B 00IaCTH TEXHOJOTHHA MPOU3BOJCTBA MPOBOJIOKH U METH-

30B.

3HaTHMOCTH ¥ TpaKTHHe- | 3 W3yveHrne oCHOBHBIX MPUHIIUIIOB MPOSKTHPOBAHUS TEXHOITHI C Y4eTOM pa3Mepa u (GOpMBI TIPo-

CKOM  HPUTOMHOCTH IOy~ | gojjoKH, MAPKHU CTAJH, TUIIA 000PYIOBAHUSL.

YEHHBIX pPE3yIbTAaTOB I | 4, VYcranoBienue MEXKIUCIUILUTNHAPHBIX cBs13eli, HEOOXOAUMBIX JJIS aHAIn3a U pa3pa60TKH omnepa-

NPOMBIIIJIEHHOTO  TPOM3- | LM TEXHOJIOTMYECKHUX MPOLECCOB U3TOTOBIEHUS IPOBOJIOKH CO CTPYKTYPaMH PAa3IMYHON MEPHOCTH.

BOJICTBA; 5. ITouck HayyHO-TEXHHYECKON MH(OpMAIMM M aHAIM3a AITOPUTMA BBIOOpA TEXHOJOTUH IOIyde-

OCHOBHBIMH  MeTOuKamy | HFA TTPOBOJIOKH JUjist paboThl B 3aJaHHBIX YCTOBHAX OKCIUTYaTalluH.

pellteHns 3aza49 B 06AACTH 6. [Touck HaydHO-TEXHWYECKOW WH(OPMAIMH TI0 BBISABICHHUIO W aHATN3y (aKTOPOB TEXHOIOTHYE-

CKHX IIPOIIECCOB MU3TOTOBIEHHUS MTPOBOJIOKH, OKA3BIBAIOIINX BPEAHOE BIUSHUE HA OKPYKAIOMIYIO CpEAy H

onpenenenuss HJC B ouare 3/I0POBbE HeOBEKA.

nedopmarliuu;

mpo(hecCHOHATBHBIM  SI3bI-

KOM OIIEHKHA OTIepaIlyid,

WHCTpYMEHTa, 000pya0Ba-

HUS I W3TOTOBJICHUS

MPOBOJIOKH;

Croco0aMu COBEPILIEHCTBO-

BaHMS 3HAHUK U yMEHUH

MyTEM HCIOJIb30BAHUS KO-

HEYHO-3JIEMEHTHOTO MOjie-

JUPOBAHUS TIPOIIECCOB W3-

TOTOBJICHUS IIPOBOJIOKH.
3uarn TPHUHIHIIBT OCHOBHBIX TeX- Ilepeuens meopemuueckux 60npPOCo8 K IKIAMEHY: TexHonoruu

HOJIOTHYECKHX IPOLECCOB
rTyOoKO# nepepaboTKu
METaJUIOB,;

1. CoprameHT POAYKIIUH, TOTYIEHHON BOIOUECHHUEM.
2. CopraMeHT IPOYKIIUH, [IOIYYCHHOU IPECCOBAHUEM.

ri1yOoKoii me-
pepaboTKu Me-
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ycTpoiictBa U 000opyaoBa-
HHE ISl OCYIIECTBICHHS
TEXHOJIOTHYECKUX MpoIec-
COB TJyOOKoOl mepepaboT-
K{ METaJUIOB;

OCHOBHBIE CXEMBI, Omepa-
o, pEXHUMbl TCXHOJIOTH-
YECKUX IPOIECCOB TIy0o-
KOH TmepepaboTKu MeTal-
JIOB

RBOONO AW

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

CopTaMeHT NpOIyKINH, TOTYYEHHOH JTMCTOBOH IITaMIIOBKOH.
CopTaMeHT MPOTyKITNH, TOTYYSeHHONH 00bEMHOM MITAMITOBKOM.
CymHOoCTb Npolecca MPecCOBaHUS U €0 Pa3HOBUIHOCTH.
TexHoIOrHA MpoIecca MPecCOBAHMS.

CymHoCTb Ipolecca BOJIOYESHHUS.

VYipasieHue KauecTBOM MPOAYyKIHH, morydaemoit OM/I.
TexHoMOrNA NMpoIecca BOJIOYEHUS.

BonounnsHoe 000pynoBaHueE.

IlepcrieKTHBBI pa3BUTHS MPOIECCa BOIOYEHUS.

OO0mast xapakTeprCTHKa Ky3HEUYHO-IITAMIIOBOYHOTO [TPOU3BO/ICTBA.
OCHOBHBIE Ky3HEUHBIE ONIEPALHH.

OO0mast xapakTepUCTHUKA BOJIOYMIBHOTO POU3BOACTBA.
IlepcriekTHBEI pa3BUTHS MpOIIEcca MPECCOBAHMUS.
Crieniuaan3upoBaHHbIE TPOLECCHl 00BEMHON I TAMITOBKH.
Cy1mrHocTh nporecca 00beMHON IIITAMIIOBKH.

CymHOCTS Mpornecca JUCTOBOW MITAMITOBKH.

Pa3nenurensHbIe Onepannuy JIUCTOBOM MTaMIIOBKH.

Bubl ucnipiTaHUN METAIONPOAYKIIHH.

I'nbxa nucToBOrO MaTepuaia Mpy JUCTOBOM MITAMIIOBKE.

BeITsKKa IIpU JIMCTOBOM IITaMITOBKE.

JIucTomraMnoBOYHBIE IPECCHI.

Oco0ble BUBI INCTOBOH ITAMITOBKH.

Knaccudukanus NOKpbITHIA METAIIONPOYKIIHH.

TexXHOJIOTMN HAHECEHUS 3aIUTHBIX MOKPBITUH.

TeXHOIOTHs POU3BOJICTBA COPTOBBIX THYTHIX TIPOQHICH.
CopTaMeHT THYTBIX TPOQHIIEH.

OcHoBHOE 000pyIOBaHKE JUI IPOU3BOACTBA COPTOBBIX THYTHIX MPOQUIIEH.
OcHoBHbIE J1e(heKThl METAIONPOAYKIIHH.

OcHoBHOE 000pyI0BaHKE U1 HPOU3BOACTBA JMCTOBBIX THYTHIX NPOdUIIeH.

TaJ1JIOB
51.B.JIB.06.01
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32. TeXHOIOTUsI TIPOU3BOJICTBA JIHCTOBBIX THYTBIX MPOQUIIEH.
33. [lepcneKTUBEI pa3BUTHS Ipolecca GOPMOBKH.
34. TIpou3BOCTBO THYTHIX MPOGHIIEH C TIOKPHITHAMU.
35. TexHOIOrHs MPOU3BOICTBA CBAPHBIX TPYO.
36. CoprameHT Tpyo.
37. CymHocTh nporecca KOBKH.
38. T'opsiyast 06beMHast IITAMITOBKA.
39. XXunkas mTaMIoBka.
40. Xonoanast 00beMHas ITAMITOBKA.
VYMeTh | BBIOMpaTh  palnyoOHaIbHEIC
CHOCO0BI MPOU3BOJICTBA
f;;g‘g EZ;?;/Z;%OHTE:;MH Ilpumepnvle npakmuueckue 3a0aHus 0131 IK3AMEHA
PACCUNTHIBATH  MaTCPHAITb- 7. Ormpenenenue yCUsus BOJIOYECHHUS. §
Hble GANAHCH TeXHOMOM- 8. Ompenenenue ycuius npu cBOOOJHOM KOBKe.
4ECKUX TIPOTECCOB X TPo- 9. OmpeneneHue yCUITUsI IPU TPECCOBAHUH.
. 10. Onpenenenue conpoTHBICHNS MeTaIa AeGopMaIyH.
I(/)Iz;(;f;:::ﬁﬂb H KOppeK- 11. Onpenenenue ycuiaus npyu 00bEMHOM IITaAMIIOBKE.
12. Onpenenenune ycuiaus npopuiInpoBaHusl.
THUPOBATh TEXHOJIIOTHYECKUE
npouecchl IIyOOKoW mepe-
pabOTKH METAJIIOB
Bnagers | TexHosoruei riry0okoi

nepepaboTKH METaJlIOB;
BOIIPOCAMH PETyJIUPOBAHUSL
TEXHOJIOTHUYCCKHUX pe>1<1z1-
MOB;

YMEHHUEM YIIPABIIAThH TEX-
HOJIOTUYCCKUMU Hpouec-
caMH JIsT 00eCIIeUeHNs
TTOJTyYEHUS POJTKITUH C

3adanun na pewienue 3a0ay u3 nPogeccuoOnanIbHO odaacmu:

1. Pacyer npou3BOAUTENBHOCTH 000PYIOBAHHSI.
2. Pacuer pacxoza Meraiia ajis onpeaesaeHsoro mpouecca OMJI.
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Komneme HOU
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3aJJaHHBIMU CBOWCTBAMHU
3HaTh OCHOBHBIC TEPMH-
Ilepeuens meopemuueckux 60nPOCO8 K IKIAMEHY:
HbI U TIOHSATHUS TCOPUU CHC-
TEM U METOJbl CUCTEMHOI'0 CyIIIHOCTb CHUCTEMHOTO TIOAX0/1a
a”aimsa, HCIOIB3YCMBIC OrnpepesieHne CUCTEMBI
IIPH UCCIICAOBAHUU CUCTEM, O61mas xiaccudUuKaIys CUCTEM.
OCHOBHBIC ITOJIOKEHUS TEO- OmpesiesieHrEe TEXHUUECKOU CHCTEMBI
pUU YIpaBIEHHS] TEXHOJO- INousaTre GYHKIIUOHAIHLHOCTh TEXHUUECKOU crcTeMbl CyIITHOCTh MOJIEJIN Ipoliecca mpe-
TUYECKUMHU CHCTEMaMHU. oOpazoBaHUsl. DJIEMEHTHI CUCTEMBI ITPe0Opa30BaHUH.
CyIIHOCTD MMOHATHUS «UEePHBIH AMIUK»: IIPE/ICTaBJIeHNe, 3JIEMEHThI
3aK0H yBENIMYCHHS CTETICHH UICaTbHOCTH CHCTEMBI.
3aKkoH S-00pa3HOro pPa3BUTUS TEXHUYCCKHX CHCTEM.
3aK0oH JUHAMH3AINH. 5 CHCTeMbI
3aKO0H ITOJIHOTHI YaCTEeH CUCTEMBI.
yIIpaBJIECHUSA
3aK0H CKBO3HOTO MPOX0]1a SHESPTHH.
TEXHOJIOTHYE-
3aKOH OTeperkaroero pa3BUTHs pabovyero opraHa.
3aKoH mepexo/ia «<MOHO — OU — TTOJTH». CKHMH I1pO-
3aKOH Mepexo/1a ¢ MAKpO- HA MUKPOYPOBEHb. HeccaMmu
YMmeTs OTIPEETSATh OCHOBHEIE CTa- OnpenenuTs KIFYEBbIe XapaKTePUCTUKH MPOIecca MOMyYeHHsI METAIIONPOKATa C MKPBITHEM b1.B./IB.11.01
TUYECKUE U JUHAMUYCCKHUE OnpenenuTh KIHYEBbIE XapaKTEPUCTHKHU TPOIecca MOJYyYCHHsST METU3HOM MPOIYKIIUH C ITOKPBI-
XapaKTePUCTUKUA TEXHUYE- | THEM
CKUX OOBEKTOB; OnpenenuTs KIFYEBhIe XapaKTePUCTUKH MPOoIecca IMOMyYeHIs U3IeHiA METOIaMH HaITbLTSHUSI.
BBIOUpATh  PaIno- BriOpats u kinaccuduimupoBath Biustonye HakTopbl TEXHOJIOTHIECKOTO MpoIiecca MPOU3BOJICTBA
HaJIbHYI0 CHUCTEMY PEryJIH- | METAJIJIONPOKATA C IIOKPHITHEM
POBaHHS TEXHOJOTHYECKO- Bri6pats u k1accuduimpoBaTh BIHAOMNE (AKTOPHI TEXHOJIOTHYECKOTO IpoIiecca MPOrU3BOICTBA
o mporiecca. METH3HOW MPOAYKIIUHU C MIOKPHITHEM
Bnanets 06a30BEIMU CyIIHOCTh ¥ OCHOBHBIE IPUHIUIIBI (DYHKIIMOHAIBHO-CTOMMOCTHOTO aHanu3a (DCA) mis ananusza
METOIaMHU CHUCTEMHOTO | TEXHOJOTHYECKHX CHCTEM
aHaym3a [TocTpoeHrEe TEXHUYECKHUX CUCTEM C ITOMOIIIBIO BEIIOJIEHOTO aHaK3a

HpI/IMCHCHI/Ie 3aKOHOB pa3BUTHUA TCXHUYCCKUX CUCTCM JJid MOCTPOCHHA TCXHOJIOTHYCCKOI'O IPo-
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necca 1o U3roToBJIICHHUIO q)YHKLII/IOHaIH)HI)IX MCTCPUAJIOB

3HaThH

NPUHLOUIE  TPOEKTHPOBA-
HUS ¥ (QYHKIIMOHUPOBAHUS
THUTIOBBIX CHUCTEM aBTOMa-
TU3ALUH U YIIPABICHUS;
croco0bl  OLEHKH 3 dek-
TUBHOCTH  (YHKIMOHHPO-
BaHMS CHCTEM aBTOMAaTh3a-
UM TEXHOJIOTHYECKUMHU
mpoleccaMy TONyYSHHS |
00pabOTKH METaIIOB;
METOJBl pacueTa CHCTEM
aBTOMATHU3allU W YIpaB-
JICHUST;

CTPYKTYpY ¥ (pYHKIUH TH-
MOBBIX CpEACTB aBTOMATH-
3alluK, TEXHHUYECKHE Cpel-
CTBa U3MEPEHUs] U KOHTPO-
T8,

TEXHUYECKHE BO3MOKHOCTH
COBPEMEHHBIX HHTEIUICKTY-
aJIBHBIX CHCTEM aBTOMAaTH-
YecKoun OIITHUMM3AIUHN
yIpaBJIEHUs] TEXHOJIOTHYE-
CKMMH TapamMeTpaMu Ipo-
W3BOJICTBEHHBIX MPOIECCOB

Ilepeuens BompocoB

— OCHOBBI aBTOMAaTH4ECKOr0 YIpaBieHUs, (PYHKIMOHUPOBAHUS U NMPOEKTUPOBAHUS CUCTEM aBTOMATHU-
KH.

— MeTtonpl pacyéTa cCUCTEM aBTOMATU3ALIMH.

—  @YHKIUHU CUCTEM aBTOMATHU3ALUU

— IIpumensiemsie cpeacTBa H3MEPEHUS U KOHTPOJIS

— HutennexkryanbHble CUCTEMBI IS YITPaBICHUS

— TenaeHnuu u TUHAMUKA Pa3BUTHS CHUCTEM aBTOMATHKU

VYmeTh

UCTIONIb30BaTh COBPEMEH-
HbIe MH(QOpMAIIMOHHbIE
TEXHOJIOTHH AJIS1 COBEP-
LIEHCTBOBAHUS IIPOIIECCOB

Jlabopamopnuie 3anamun:
— M3ydeHus CTpyKTypbl CUCTEMBbl aBTOMaTU3UPOBAHHOTO YIIPABICHUSI POKATHBIM CTAHOM.

— CoznaHue Ha OCHOBE TEXHOJIOTUHU MPOEKTa CUCTEMbI aBTOMATU3UPOBAHHOTO YIIPABICHUS
MaTtemaTHueckoe o0ecreueHre CUCTEM aBTOMATH3aIuU

OCHOBEI aBTO-
MAaTH3aIAN
TEXHOJIOTHYE-
CKHX TIpOIIeC-
COB
b1.B.Z1B.11.02
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ynpaBieHHs 00bEKTaMH;
CO3aBaTh M aHATHM3UPO-
BaTh MaTEMAaTUYECKUE MO-
JICJIU TIPOIIECCOB M 00BEK-
TOB YIIPABJICHHS; TIPOBO-
JMTh CHHTE3 M aHAJIN3 CHC-
TEM aBTOMATH3AIIUU TEX-
HOJIOTUYECKHX MIPOLIECCOB
Y IPOM3BOJICTB; (hOpMyITH-
pOBaTh LIEH U TPpeOOBaHUS,
MpeabsaBIsieMble K aBTOMa-
THU3HPOBAHHBIM CHCTEMaM
YIIpaBJICHUS TEXHOJIOTHYE-
CKUMH TIPOIIeCCaMH MOy~
YeHHs 1 00pabOTKH MeTall-
JIOB; YMETh aHAJIM3UPOBATh
paboTy cucTeM aBTOMATH-
3allu¥l U YIpaBJICHUs

Bnaners

paboTHI ¢ TEXHUIECKUMHU
CpeICTBaMH aBTOMAaTH3a-
LUK, yIIPaBICHAS TEXHOJIO-
THYECKHMU TPOLIECCaMu
MOJTy4eHus u 00paboTKH
METaJIJIOB; OIICHKH 3 dek-
TUBHOCTH ()YHKIIMOHUPO-
BaHUsI CUCTEM aBTOMAaTH3a-
81401

3adanusa na pewienue 3a0a4 u3 nPoPeccuonaIbHOol 00aacmu, KOMHIEKCHbIE 3A0AHUA:
CrpoekTHpoBaTh CUCTEMY aBTOMAaTHU3aLUK [IPOKATHOTO CTaHa (110 BapHAHTaM)

3HaTh

OCHOBHBIE THIILI TEXHHUYE-
CKHX CPEJICTB UL M3Mepe-
HUS U KOHTPOJII OCHOBHBIX
MapaMeTpPoOB TEXHOJIOTHYe-

ITocemenye nEKIUNA U IKCKYPCUH 17151 IPAKTUKAHTOB.
Coop marepuana. HaGmronenus

IIpownsBoact-
BEHHAas —
MPEIUTIOM-
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Komneme HOU
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CKHX TIpPOLIECCOB TMOJIyde- Has NPaKTHUKa
HUS METAION3IEIHI b2.B.04(I1)
YnMmeTs MPUMEHATh HAaBBIKH  HC- N
Brimonnenue 3aganuii 1 paboT Ha KOHKPETHOM paboueM MecTe.
MIOJTH30BAHUSL TEXHUYECKUX S
BrimonHeHNe HHAVNBUIYATBHBIX 33/IaHAN TI0 TIPAKTHKE:
CPEICTB ISl M3MEPECHHS U
KOHTDONS OCHOBHLLX TIADA N3yyenne maTepualioB Mo INIAHUPOBAHUIO, TEXHUYECKOMY HOPMUPOBAHUIO U OpraHU3allUU TPYya B IEXeE.
P P3| Ospakomente ¢ paboTOl MIaHOBO-3KOHOMUYECKOM TPYIIIBI, C METOJAaMH Y4€Ta BBITIOJHEHUS TUIaHA OT-
METPOB TEXHOJOTUYECKUX
JIETBHBIME TIPOM3BOJICTBEHHBIMH YYacTKaMH M arperaramM. MeponpHsATHs MO TMOBBIIIEHUIO TTPON3BOJIH-
MIPOLIECCOB TOJIYYECHHUS Me-
N TETBHOCTH TpyHa. TeXHUKO-9KOHOMUYECKUE TTOKA3aTENH
TaJUTON3 AU
Bragets | cnocOOHOCTRIO TPHUMEHSTh N .
CocraBienue, HanmucaHue 1 0OQOPMIICHHE OTYETA IO IIPOMU3BOICTBEHHON — MPEIIUIIIIOMHON TPAKTHK:
HaBBIKH WCTIONTB30BaHUS
CopaeprxaHue 0T4eTa ONPEeIICTCS] MHIMBUIYIBHBIM 33]JaHUEM, BBIITAHHBIM PYKOBOJAUTEIIEM MTPAKTUKH:
TEXHUYECKUX CPEACTB IS N . N
HIMCDCHHA H  KOHTDOJA XapakTepruCTHKa BBITYCKaeMOW MPOIYKINH (HOMEHKIIATYPa, CEPUIHOCTh, COPTaAMEHT BBIITYCKAEMOM MPO-
OCHOBHBIX mapamMeTpoB JYKITMH, MapKU CTali). TeXHUYeCKHe YCIOBUS U CTaHAAPThI Ha BBITYCKaeMY0 POAYKIHio. CBS3b C Ipy-
rumu 1examu. Cxema ymnpapiieHus nexoM. TeXHUKO-dKOHOMHYECKHe oka3arenu nexa. [lyTu ymydmeHus
TEXHOJOTHYECKHUX IpOoLec- N
TEXHUKO-PKOHOMHUYECKHX ToKa3aTenen. [lepcekTuBel pa3Butus 1iexa. llpuBecTu miaH mnexa, cXemy TeX-
COB TIONyYEHHS MeETaJJIo-
O HOJIOTHYECKOTO TIpoIlecca, OCHOBHBIE OTACIICHUS 1IeXa, CXeMY IPy30TI0TOKOB
3Hath - OCHOBHBIE TEPMHHBI U Ilepeuens 60npocoe 0131 N0020MOEKU K 3auemy:
omnpesieneHuss B 00iacTu [MoxpsiTus. OcHoBHbIe MOHATHS. Llenn Hanecenns. @yHKIUU MOKPHITHH. CBOMCTBA MOKPHITHH.
TEOPUH U TEXHOJOTHUHU TIO- [MokpeiTus. Knaccugukaiys BUIOB MOKPBITHH.
KpBITUH; DU3HKO-MEXaHUYECKUE CBOICTBA OKPHITUH.
- BHJBI U CBOMCTBa TIOKPHI- dusnyeckrie CBOHCTBA TOKPBITHH. Texunomornn
THH, TEXHOJOTHIO 1 000py- DUBHKO-XMMHUYECKUE CBOMCTBA MOKPHITHI. mpou3BOACTA
noBaHue IS (GopmupoBa- CaHUTApHO-TUTHEHUYECKUE CBOMCTBA MOKPBHITUH. METaJUIOU3e-

HUS TIOKPBITUIL B HeEMpe-
PBIBHBIX JIMHUSIX;

- OCHOBHBIE 3aKOHOMEPHO-
CTH B3aHMOCBSI3E€H XUMHUYE-
CKOTo M (ha30BOTO COCTaBa,
COCTOSIHHSI, CTPYKTYphl H
CBOMCTB MaTEpHaJIOB,;

OKCIUTyaTallMOHHBIE XapaKTEPUCTUKN OKPBITHH.

TexHosornyeckre CBOMCTBA OKPHITUI.

JlexopaTHBHBIE CBOWCTBA IOKPBITUI

0. 3amwutHble cBoicTBa NOKpbITUH. Cnenuduka 3amMTHOTO AEHCTBUS IMOKPHITHI.
AHOJTHBIE TIOKPBITHA.

11. Merton rops4ero norpyXeHus, HAHOCHMBIE MaTepHabl, CBOHCTBA TOKPBITHI.

12. DnexTposuTHYECKHH METOJ HOJIy4eHHs] HOKpbITHH. CTpyKTypa M CBOMCTBA 3JEKTPOJIMTHUECKUX

Boo~Noor~LNOE

Karonnele u

JIUH C TIOKPBI-
TUSMHU
OTI.B.01




Cmpyxm CmpyxkmypHuviti
VpHbIU Manupyemsie 971eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3ynvmamul 00y4eHus. N
Komneme HOU
HYuu npozpammul
- CIOCOOBI OCYIIECTBIICHUS | TOKPBITH.
U KOPPEKTHUPOBKH OCHOB- | HaHeceHne MOKPHITHIH BATKOBBIM METOIOM. TEXHOIOTHIECKHE 0COOCHHOCTH. MaTepHaiTbl IIOKPHITHA.
HBIX TEXHOJIOTUYECKHE
MIPOLIECCOB HAHECEHUs IIO-
KpBITUH Ha JIMCTOBOH MpO-
Kart;
- TpebOBaHUS HOPMATHUB-
HBIX JOKYMEHTOB IO KOH-
TPOJIFO KAauecTBa MOKPbI-
THUH.
YMets - KOPPEKTHO HHTEPIIPETH-

pOBaTh OCHOBHBIEC HaIlpaB-
JICHUs. Pa3BUTHA TEXHOJIO-
Uil HAHECEHUS IOKPBITUI
Ha JIUCTOBOM IIPOKAT;

- npuoOperath 3HAaHHUA B
00J1aCTH TEXHOJOIMH HaHe-
CEHUS TOKPBITHUIL;

- AHAJIN3HPOBATH CYIIECT-
BYIOIIIMIE TEXHOJIOTWU Ha-
HECEHHUs TIOKPBITUI HA JINC-
TOBOH IIPOKAT;

- C HUCHOJb30BAHMEM 3Ha-
HHUHA TEOPETUYECKUX OCHOB
OCYIIECTBIATh BBIOOP TeX-
HOJIOTUYECKUX  ONepanui
JUTSL TAITMYHBIX TEXHOJIOTUI
HAaHECEHHs IOKPBITUH Ha
JIUCTOBOM MpOKAT;

- BBIOMpATH 000PYZOBaHUE
s (opmupoBaHHsS  TIO-

Ilepeuens 3a0anuii 013 npuodpemeHus HAGLIKOB 8 PeUleHUU 3a0ay
6 npeomemuoli oonacmu:

1. 3yuenue ocoOEHHOCTEM ITMHKOBAHMSI IIPOBOJIOKH B TICEBIOKHUIISIIEM CIIOE.

2. zyueHne 0coOCHHOCTEN IEKTPOTUTHIECKOTO METO I MOTYUSHHUS IEKOPATHBHBIX OKPBITHI.
3. 3y4yeHue ocoOCHHOCTEH MOTy4eHUsI CynepruipooOHBIX TOKPBITHIA BATKOBBIM METOJIOM.

4. Metonuka BbIOOpa MTOKPBITHH.




Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu

Inanupyemvie
pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

KPBITHH, OLIGHUBATH d-
(DEeKTUBHOCTb TEXHOJIOTHH
HAaHECEHHsI IOKPBITUH B
HETPEPHIBHBIX JIMHUSAX C
Y4eTOM TEXHHUKO-
TEXHOJIOTHYECKUX  Mapa-
METPOB U 3KOJOTHYECKOU
0€3011aCHOCTH;

- IPOTHO3MPOBATh HAa OCHO-
BE€ WH(POPMAIMOHHOTO TO-
HCKa KOHKYPEHTHYIO CIIO-
COOHOCTP M  JKOJIOTHYE-
CKyI0 0€30MacHOCTh Mare-
pUAJIOB M TEXHOJOTHHA Ha-
HECEHUS OKPBITHH Ha JIHC-
TOBOM IIPOKAT.

Bnaners

- NPaKTUYECKUMH HaBbIKa-
MU UCTIOJIb30BaHHs 3HAHUM
00 O0COOEHHOCTSIX HaHece-
HUSl TIOKPBITMA B Hempe-
PBIBHBIX JIMHHUAX HA JIUCTO-
BOH IIPOKaT;

- Ipo(heCCHOHATIBHBIM SI3bI-
KOM B IIpeIMEeTHOW obiac-
TH TEOPUH W TEXHOJIOTUU
HaHECEHUsI TOKPBITHIA;

- crnoco0amMH COBEPILIECHCT-
BOBaHUS MpPO(dhecCHOHaTb-
HBIX 3HaHUH U yMEHUH Iy-
TEM HCIOJNb30BaHMUS BO3-
MOXKHOCTeH  mH(pOpMaIm-

Ilpumepnotii nepeuens 3a0anuil 011 NOOZOMOBKU K COOECe006AHUAM U YCHIHBIM ORPOCAM.

1. AHanu3 IeWCTBYIOINX CTaHIAPTOB Ha TEPMUHBI M OIPEJIEIeHNs] B 00JIaCTH HAHECSHHS TIOKPHI-
THH.

2. Iouck crienuanbHON HAyYHO-TEXHUYECKON JINTEPATyphl, TATEHTHOW WH(POpPMAIINH, TeMaTHde-
ckux VHTEpHET-pecypcoB, CeUATU3UPYIOIUXCS B 001aCTH BUJIOB TIOKPBITHH.

3. I/I3yquI/Ie OCHOBHBIX METOJ0B N3MCHCHUA CBOMWCTB IOBEPXHOCTH.

4. YCTaHOBJICHHE MEXIMCIUIUIMHAPHBIX CBs3eH, HEOOXOIMMBIX IS aHajliu3a CYIIECTBYIOIIUX
BHJIOB IIOKPBITHH.

5. Tlouck Hay4HO-TEXHWYECKOW MH(DOPMAIMK W aHAIHU3 AJTOPUTMA BBIOOpA BUAOB MOKPBITUH C
Y4ETOM YCIIOBHI SKCILUTyaTaIlH U3/ISIIUS.

6. Ilonck HaydyHO-TEXHUYECKON MH(POPMAIINH U aHATTU3 BPEIHBIX M OMACHBIX ()aKTOPOB PA3IMYHBIX BUIOB
MOKPBITHH, OKa3bIBAIOIINX BIUSHUE Ha OKPY’KAIOIIYIO CPELy U 3J0POBbE YEIOBEKA.
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VPHbIL
oemMenm
Komneme
HYyuu
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pe3ynvmamul 00y4eHus.
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91eMeHm
obpazosamerns
HOU
npOSPAMMbL

OHHOHM cpenbl, y4eOHOW U
Hay4HOM JIUTEpaTyphl IO
BOIIPOCAM  3KOJIOTUYECKOU
0€30I1acHOCTH TEXHOJIOTUI
HAaHECEHUsS IOKpBITUH B
HENPEPHIBHBIX JTUHUSAX;

- OCHOBHBIMH MCETOIAaMH
HCCIICIOBAHUSL  CTPYKTYPBI
U CBOMCTB MOKPBITHUHA C
MIPUMEHEHUEM  COBpPEMEH-
HOTO HCCII€ZI0BAaTEIbCKOIO
000pyIOBaHMUS;

- HaBBIKAMH M METOAUKAMHU
0000IIeHNsT  pe3yIbTaToB
peleHus, IKCTIIEPUMEH-
TaNbHOW JESTENbHOCTH B
00JIacTH TEXHOJOTHI HaHe-
CEHUS ITOKPBITUIL;

- NPaKTUYECKUMH HaBbIKa-
MU pPa3pabOTKH U KOppEeK-
TUPOBKH THUIIOBBIX TEXHO-
JIOTHYECKHUX MPOLIECCOB
HAaHECEHHsI TOKPHITUH Ha
JINCTOBOM MpOKAT.

[1K-11 - rOTOBHOCTBIO BBEISBIISTH OOBEKTHI JJIg yIIydIICHHA B TCXHUKE U TCXHOJIOTUHN

3HaTh

3¢ (eKTUBHBIE  BapUaHTHI
YCTpAaHEHHUS  HEJOCTaTKOB
KOHCTPYKIIUH METaJUTypIrii-
YECKOT0 arperara U COBep-
IIICHCTBOBAHUS TEXHOJIOTH-

KonTponbHbIE BOIPOCH! 71 MPOBEIEHUS TEKYIIETO KOHTPOJIS U UTOTOBOM
aTTecTaluu B popMe SK3aMeHa
KaxoBa cymHoCTb CTaTHYECKUX MOJIENEN B METAJUTYPTHH?
KakoBbl 0c00€HHOCTH AMHAMUYECKOTO MOJICIMPOBAHMS B METAILTYPrHH?
B 1yem ocoOeHHOCTD MOJIeNIel ¢ pacnpeie/IeHHBIMY TapaMeTpaMu?

Mopenuposa-
HUE TIPOILIECCOB
U 00BEKTOB B
METaJUTYPTHH




Cmpyxkm CmpyxkmypHuli
HbI anemMeHm
P Inanupyemvie
neMeHm Oyenounvie cpedcmea obpazosameins
pe3ynvmamul 00y4eHus. -
Komneme HOU
HYuu npozpammbl
YECKOro mporecca [Touemy mapaMeTpbl MOJICITH MOTYT OBITh paclpeaeICHHBIMU? b1.5.22
KakxoBa 0cOOEHHOCTh HIMHUTAITIOHHBIX MOJIEIIEH?
B uem cymHOCTb pa3ianyHbIX YUCIEHHBIX METO/I0B?
UeM OTIMYAIOTCS PA3IUYHBIE METO/IbI ONTUMH3AIMN?
YnMmeTs TemaTrka 1a00paTOpHBIX PAOOT MO MaTEMAaTHYECKOMY MOJIETUPOBAHUIO
BBLSIBIISITHE 3 (ekTuBHBIE
METAILTYypPTUYECKUX TPOIIECCOB
BapHaHThl YCTpaHEHUs He- N
OCTATKOB  KOHCTDYKLIHH MaremaTtndyeckoe MOJIEIMPOBaHKUE Tpolecca MUIakooOpa3oBaHWs B KOHBEPTEpPE C KOMOMHHUPOBAHHOM
pyK MIPOAYBKOMN KHUCIOPOAOM CBEPXY M aprOHOM CHU3Y.
METAJLTyPTUYECKOTO  arpe-
MaremaTrueckoe MOISTHPOBAHNE TPOIlecca PACKUCICHHS CTaIH.
raTa ¥ COBEpILIEHCTBOBAHUS N
MaremaTtrueckoe MOISTHPOBAaHUE TpoIlecca BAKYYMHOM 00paboTKy MeTasia
TEXHOJOTHYECKOTO  TIpo-
Hecea MatemaTtrdeckoe MOJeIMpPOBaHUE Mpoliecca MPOTyBKH MeTalla B KUCIOPOAHOM KOHBEPTEPE CBEPXY
MaremaTtniyeckoe MOJISIMPOBaHUE Mpoliecca OKucieHust ocdopa B IyroBoii cTajenaaBuiIbHON MeYH.
Bnagets Jlabopatopnas paboTa:
MaremaTtndyeckoe MOJAETHpOBaHHE Tporecca OKucieHus ¢ochopa B JAYroBOM CTaleIuIaBUILHON
HaBbIKAMH BHIABICHUS 50 neun. CMOJIeTMpoBaTh 3aBUCUMOCTh OCTaTOYHOTO cojiepkanusi hocdopa B MeTaluie mepe]] BEITYCKOM U3
arperara oT cojiepxkanus ¢ocopa B JoMe M OCHOBHOCTH Iijiaka mpu padore ¢ 30 % jgoMa B MeTayuiAye-
(EeKTHBHBIX BapHaHTOB -
CKOH IuXTe.
yCTpaHeHHs HEIOCTAaTKOB
HeoOxonumele [1st pacd4eToB JaHHBIE BHIOUPAIOTCS] CAMOCTOSITENHHO.
KOHCTPYKITUH METaJUTyprH-
Pexomennyemas nureparypa:
YEeCKOro arperara U COBep-
1. bureeB A.M., bureeB B.A. Meramnyprus cranu. Teopuss 1 TEXHOJIOTHS IUIABKU CTald. — MarHuro-
[IIEHCTBOBAHUS TEXHOJOTH-
4eCKOTo TpoLecca ropck: MI'TVY, 2000. — 544 c.
p 2. Konecuukos 10.A., bynanos b.A., CtonspoB A.M. Merannypruyeckue TEXHOJIOTHH B BBICOKOIIPOU3-
BOJIUTEIFHOM KOHBEPTEPHOM Iiexe: ydeOHoe mocobue. — Marnutoropck: M3a-Bo MarHuToropck. roc.
TexH. yH-Ta uM. I'.1. Hocosa, 2015. — 379c.
3Hathb MOHSATUHHBIA anmapar npo- | TeopeTuueckue BOIpocCkL:
€KTHOU JIeSITENIbHOCTH; 1. Onpenenenne Hayku. Kinaccudukanus HayK.
TUIBI NTPOEKTOB M X MPO- | 2. MeToa0I0rH4ecKie OCHOBBI HAYYHOT'O TIO3HAHHS. ITpoexTHas
€KTHBIC TTPOAYKTHI, 3. MeTozap! HAy4HOTO TIO3HAHUS. JeATENBHOCTh
ATaIbl BHITIOTHEHUS MPOEK- | 4. [IpUHITUIIBI OpraHU3auy U dTalbl HAYIHO-UCCIICIOBATEIHCKON paOOTHI. B1.B.01

Ta; CTPYKTYPY IPOEKTA;
KpUTEpUHN odopmieHus

5. TeXHOJIOTHH U CpENICTBA IOMCKA HH(OPMAIINH JUIS BHITTOTHEHHUS TIPOCKTA.
6. Posib 1 MECTO TPOEKTHOM JESTENLHOCTH B PA3JIMYHBIX OPraHU3alUsAX.
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oemMenm
Komneme
HYyuu

Inanupyemvie
pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

MUCHMEHHON YacTH IMpOeK-
Ta;

KPUTEPHHU OLICHKH MPOEKTa,;
TpeOOBaHUs, TPEIbsIBIsC-
MBIE K 3allUTe MPOEKTa,
pedepara, KypcoBoil U BBI-
MYCKHOH  KBaJIM()UKAIHOH-
HOU pabOTHI;

[paBUIa MOCTAHOBKH Lie-
JIeh W 3a7a4 MpOEKTa; Mo-
JeTd  JKA3HEHHOTO IIMKJIa
MIPOCKTA;

o0JacTH TpPUMEHEHUs COo-
BPEMEHHBIX I10JIX0JIOB IIPO-
EKTHOH JEATENILHOCTH H
yIpaBJIeHHUs] IPOEKTAMU;
OCHOBBI MCTOAOJIOTHUU IIPO-
€KTHOM M HCCIEI0BATENb-
CKOM AEATEeIILHOCTH;
XapaxkTepHbIe MPU3HAKU
MPOEKTHBIX W HCCIIe0Ba-
TENbCKUX PadoT;

3Talbl MPOEKTHPOBAHUS U
HAYYHOT'O HCCIIE/IOBAHNS;
(OpMBI U METOJIBI TIPOEKTH-
poBaHUs, y4EOHOTO U Hay4-
HOT'O MICCIICJIOBAHUSI

7. OCHOBHEIE 3Tarnbl pa3paboTKH MPOEKTA.
8. IlosiBeHNE U pa3BUTHE HOHITHS «IIPOEKTY.
9. Llenenonaranue v MIaHUPOBAaHHUE TPOEKTA.

10.
11.
12.

13

15

OTanbl MPOEKTHOH PadOTHI.
TexHonoruu reuepaluuy UAei npoexTa.
Pa3BuTue uaeu B mpoexT.

. Pecypchbl IpOEKTHOW J€ATENbHOCTH.
14.

[IpuHIUIBI IPOEKTHOM AEATEIBHOCTH.

. [IpHIATIBI TPOEKTHOH PaOOTHI.
16.
17.
18.

Knaccudukarms mpoexToB.
O1eHKa PUCKOB B IPOEKTHOM padoTe.
Cucrema ynpaBieHHs IPOEKTHOH EATEIbHOCTBIO

VYmeTh

(bopMyJIMpOBaTh BEIYIIYIO
npobiaeMy, HaXOAUTh MYyTH
ee peLIeHus;

BBIOMpATh LENM W 3aJa4dd

BapuaHThI IpaKTUUECKUX 33]IaHUIN:

- llenHocTH HaY4YHOH STHKH.

- ['unoresa. Hayuynas unes. [Tapagokc.
- CTpyKTypa MpOEKTHOM JesITeTbHOCTH.




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

MIPOEKTAa;
BIaJE€Th METOJaMU IIpo-
EKTHOH JIeSITeIbHOCTH;
BBIMOJTHATD  JICSATENLHOCTD
[0 TIPOEKTY B Mpeaenax
30HBI OTBETCTBEHHOCTH;
MPOBOJHTH caMoaHaJH3
YCIEITHOCTH W pe3yJbTa-
TUBHOCTH pEIICHHUS IIpo-
OJIeMbl TIPOEKTa; OIpeJe-
IITh W aHAJM3MPOBATh
PHCKH TIPOEKTHBIX OIepa-
Ui

(hopmynHpoOBaTH TEMY IPO-
eKTHOW W WCCIIeI0BATEIb-
CKOM pPalboThl, JOKa3bIBaTh
€€ aKTyaJIbHOCTb;
COCTaBJISITh WH/AWBUAYaIlb-
HbI IJIaH MPOEKTHOU U
HCCIIeIOBATEIbCKOM  Pabo-
THI, BBIICTATH OOBEKT U
IpeIMET UCCIIE0BaHUS;
paboTaTte ¢ pa3IUYHBIMU
HUCTOYHUKAMH JTUTEPATYPHI,
IrPaMOTHO HX IMTHPOBATH,
oopmisaTe GubnMorpadu-
YeCKHe CCBUIKH, COCTaB-
nsTh  Oubnmorpadudeckuit
CIIHCOK 10 Mpo0JieMe;
BBIOUpATh ¥ MPUMEHATH Ha
MPaKTUKE METOJIbl HCClIe-

- OOBEKTHI ¥ CyOBEKTHI TPOCKTOB.

- MeTroasl U TUIBI HAYYHBIX UCCIEAOBAHUM.

- MeTonbl Hay4HOTO MTO3HAHUSL.

- O6pa3zoBaTeNbHBIE POCKTHI.

- OCOOEHHOCTH 3TAINoB KU3HEHHOTO [IUKJIA TIPOEKTA.

- UcTtounnku napOpManuy 1 mpaBuiia pabOTEl ¢ HUMH.
- OCOOCHHOCTH HAyYHOTO CTHJISL PEYH.

- OCHOBHBIE IPHEMBI TOATOTOBKH IIPE3CHTALNY.

- 3amuTa npoekTa
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oemMenm
Komneme
HYyuu

Inanupyemvie
pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

JI0BAaTEIbCKOM paboThI,
aJleKBaTHBIC 3aJadaM WC-
CIICIOBAHHUS;

0(pOpPMIIATh TEOPETHUECKUE
U DKCIICPUMEHTAIBHBIE pe-
3yIbTAThl  MCCIIEI0BATEINb-
CKOM M MPOEKTHOH paboThI;
PELICH3UPOBATh HCCIIEOBa-
TENBCKYI0 WIIM HPOEKTHYIO
paborty;

oQOpMIISITE  PE3yNbTATHI
MPOEKTHOM M UCClIenoBa-
TeIhCKOW paboThl (co3ma-
BaTh TMpe3eHTaluH, BeO-
caiiTel, OyKIIETBI, MyOIuKa-
un);

pabotaTh ¢ pasTUYHBIMU
WHPOPMALTUOHHBIMH  pe-
cypcamu;

paspabaTeiBaTh W 3alld-
IIaTh MPOEKTHI Pa3UIHBIX
THUIIOJIOTHI;

ohopMIIATH W 3alIMINAThH
y49e0HO-NCCIIEI0BATEIbCKIE
pabotsl (pedepar, Kypco-
BYIO W BBIIYCKHYIO KBaJU-
(ukanmoHHyI0 padoTy);
BBITIOJTHSTh MPOEKTHO-
KOHCTPYKTOPCKHE paboThI
B ABTOMAaTH3UPOBAHHOM
pEeKHUME;
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oemMenm
Komneme
HYyuu

Inanupyemvie
pe3ynvmamul 00y4eHus.
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91eMeHm
obpazosamerns
HOU
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OpraHu30BbIBATh  MPOEKT-
HYIO JEATEIbHOCTb IS
penieHus npodeccuoHab-
HBIX 3ajad.

Bnanetb

cnoco0aMd  TIOCTaHOBKH
nenn u (HopMyIHpOBaHUS
THIIOTE3bI UCCIIEIOBAHNS;
OCHOBHBIMH crnocobaMu
MoNcKa HEe0OXOIUMON HWH-
(dhopmarumy;

HaBBIKaMU  (OPMYIHPOBa-
HUS TEMBl HCCIIE/IOBATEIb-
CKOI1 M TPOEKTHOW PabOTHI,
HaBBIKAMHU OCYIIECTBICHUS
cbopa, msydenuss u oOpa-
00TKH MHpOPMAIIHH;
OTBITOM cOOpa, 00paboTKH
WHPOPMAIIUH, €€ XpaHEeHNUS,
NPe/ICTAaBICHHS, Tepeaadn
Y HAaKOTUICHHUS;

OIBITOM OTIpE/ICIICHUsT Ka-
4yecTBa MPOCKTHBIX Ollepa-
LW

OIIBITOM OTIPE/ICIICHUS] PHUC-
KOB IIPOEKTHBIX OIEPALINi;
MpUeMaMH aHaji3a CUTya-
LM U €€ ONMCAHNS; HaBbI-
Kamu cbopa uHpopmaImu.

Ilpumepnutii nepeuens 3a0anuil 01 HOOZOMOBKU K COOECe008AHUAM U YCHIHBIM ORPOCAM.

1. M3y4yenne ocoOCHHOCTEH TPOSKTHOM ACATEIEHOCTH.

2. llouck crienMabHON HAyYHO-TEXHUYECKOH JIUTEpaTyphl, MaTEeHTHONH WH(pOpMaIum, TeMaTnieckux VH-
TEPHET-PECYPCOB, CIICLUATU3UPYIOIINXCS B 00JIACTH BUIOB IPOEKTOB.

3. I/I3yqu1/Ie OCHOBHBIX MCTOJI0B HAYYHOT'O UCCJICAOBAHUA.

4. YcraHOBJICHHE MEKIUCIUILIIMHAPHBIX CBA3€W, HEOOXOMUMBIX sl Pa3pabOTKHU MPOEKTOB PAa3TUYHBIX
BUJIOB.

5. Ilonck HaydHO-TEXHUYECKONH MH(POPMAIINY U aHATIN3 allTOPUTMA Pa3pabdOTKU MIPOEKTa.

6. M3ydeHue cyniecTBYOIMX HCTOYHUKOB HAYYHO-TEXHHUYECKOH HH(POpMAIUU

3HaTh

[Mopsimok ¥ 0COOEHHOCTH
BBIMOJTHEHHUS HAYYHO-
HCCIIEIOBATENBCKUX PaboT

Teopemuueckue 6onpocuwi.
1. [lokazarenu, XapakTepU3yIOIKE HAYIHYIO AESITEIbHOCTb.
2. Kinaccudukanusi HayyHO-TEXHHYECKOH MPOAYKIIHH.

[IponBuxenue
Hay4HOH IIpO-




Cmpyxm CmpyxkmypHuviti
YpHbl Manupyemsie onemMenm
aeMeHm Oyenounvie cpeocmea obpasosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYuu npozpammbol
[0 TOCYAAPCTBEHHBIM KOH- | 3. Bubl MpoABMKEeHNST HAYYHOM MPOIYKIIUN HA PHIHKE. TyKITAN
TpaktaMm, (opmbl rocynap- | 4. 'ocymapcTBeHHas! perucTpanus HayqHbIX Pe3yJIbTaToB. B1.B.06
CTBEHHOW MOAJIEPKKH HH- | 5. OCHOBHBIE LIEH U IPUHIHIIBI TOCYJapCTBEHHON HAyYHO-TEXHUYECKOH MOJUTUKH.
HOBAallMOHHOW  JIesATeNbHO- | 6. ICTOUHMKN (UHAHCUPOBAHHUS MHHOBAIIMOHHBIX MIPOEKTOB.
ctu B Poccun. 7. @opmbl GUHAHCHPOBAHUS HHHOBAIIMOHHOW JeSITETFHOCTH.
8. @opMbI TOCYTaPCTBEHHOM MOAACPHKKH HHHOBALIMOHHOU JEATEIbHOCTH.
9. Iopsanok U 0cOOEHHOCTH BBHITIOJIHEHUSI HAYYHO-UCCIIEAOBATEIbCKUX PA0OT MO TOCYAapCTBEHHBIM KOH-
TpakTam
10. HeTpaauunoHHbIE MEpPBI TOCYJAPCTBEHHON MOAJIEPKKU.
YMmeTs [IpuobperaTs 3HaHUS B 00- | [Ipakmuyeckue 3a0anus:
JIACTH TPOABMKEHHUs Hayd- | [loAroToBKa AOKIaI0B-TIpE3EHTAIMIM Ha TPEI0KEHHBIE WM CAMOCTOATEIbHBIE TEMAaTHKU:
HOoM mponykuun. Ompene- | 1) HayuyHo-TexHu4ecKast IpOAYKIMS: TOHSITHE, BUIBIL.
7tk d¢dexTuBHbIe MyTH | 2) OcOOEHHOCTH OLIEHKH KadecTBa I HAyYHO-TEXHUIECKON TPOIyKITHH.
MIPOJBMKEHUS HayyHo# | 3) [Iporiecc mpon3BoACTBa, peaTu3allii U UCTIOIH30BAHNS HAYYHO-TEXHUYECKON TPOIYKITUH.
MPOAYKIMK C TpuMeHeHH- | 4) KuzHeHHBIH KT HOBOBBeAeHUH. HaydHO-TIpOM3BOACTBEHHBIN ITUKII.
eM coBpeMeHHBIX uH(op- | 5) Kinaccudukauns HaydHO-TEXHUYECKOH MPOAYKIUH.
MalMOHHO- 6) Opranu3zanyus 1 IIaHUPOBAHUE TPOABHKEHUS TOBApa U MYTH €r0 COBEPIICHCTBOBAHMS.
KOMMYHHKAIIMOHHBIX ~ TeX- | 7) CpelncTBa U METObl CTUMYJIMPOBAHUSI COBITA IPOTYKIIHH.
HOJIOTHH, T100anbHBIX HH- | 8) [IpuMeHeHne coBpeMEHHBIX MH()OPMAlMOHHO-KOMMYHHKALIMOHHBIX TEXHOJOIMH M TJIOOAIBHBIX WH-
(hOopMaLMOHHBIX PECYPCOB. | (HOPMAIIMOHHBIX PECYpCOB ISl MOMCKa 3G PEKTUBHBIX ITyTel MPOABMKEHNS HAYYHOH NPOIYKINU
9) lpuHnumne!, GOpMbI U METOIBI PUHAHCHPOBAHUS HAYYHO-TEXHUUECKOW TPOTYKIIHH.
10) Ucrounuku puHaHCHpOBaHHS HAYYIHOW, HAYYHO-TEXHHUYECKONH 1 MHHOBAIIMOHHON JIEATEILHOCTH.
11) Hayuno-texamueckas noiautuka Poccum.
12) IMopsiiok pa3zpaboTKH KOHKYPCHOM JOKYMEHTAIINH.
Brnaners | Knaccuduxauueil HaydHo- | Téopueckue 3a0anusi:

TEXHUYECKON TMPOIYKITHH.
[IpodeccnonanbHbIM — A3b1-
KOM TIpEAMETHOM o00jacTu
3HaHus.  [IpakTHueckumu
HaBbIKAMHU OLIEHKH KayecT-
Ba JUIs Hay4YHO-

1. CocTaBuTh KiIaCCU(PHUKAIMIO HAYIHO-TEXHUYECKOW MPOAYKIIMHU OIPENEIEHHOMN TPYTIIIHI.

2. CocraBuTh TI0ccapuil mpogecCHOHANBHBIX TEPMUHOB MPEIMETHON 001aCTH 3HAHHS.

3. BoIMOTHUTH OIEHKY KadecTBa I KOHKPETHOW HAyYHO-TEXHUYECKON TPOIYKITHH.

4. CocTaBUTh YIPOIIEHHBIA MAKET KOHKYPCHOHM TOKyMEHTAIUH JUIsl BRIOPAaHHOTO KOHKYypCa.

5. Pa3paboTtaTh MPOEKT HCIIOIB30BAHUSI COBPEMEHHBIX MH(OPMAILIMOHHBIX TEXHOJOTHH B 00JacTH HpO-
JIBUKEHHSI KOHKPETHON Hay4YHO-TEXHUYECKOH MPOAYKLIUH.




Cmpyxm CmpyxkmypHuviti
VPHbIL Manupyenvie /leMeHm
/lemMenm Oyenounvle cpedcmsa obpazosamerns
pe3yabmamol 00yYeHUs .
Komneme HOlL
Hyuu npocpammol
TEXHUYECKON TMPOIYKITUHU.
Haprikamu COCTaBJICHUA
KOHKYPCHOM  JIOKyMEHTa-
nuu.  Crnocobamu  coBep-
IIEeHCTBOBAaHUS  Tpodec-
CHOHAJIPHBIX 3HAaHUH W
YMEHUH IIyTEM MCIOIb30-
BaHUA BO3MOKHOCTCH WH-
(hopMaImoHHOM CpeJIbI
3HaThb - OCHOBHBIC OII- [Tepeuens BOITPOCOB [1si TOATOTOBKH K 3K3aMEHY:

peneneHuss W TOHATHUA,
BOIIPOCHI pa3paboTKu
HOBBIX TEXHOJOTUYECKUX
pPELIEHHI C BBISIBICHUEM
OOBEKTOB YIy4IICHUS B
TEXHUKE U TEXHOJIOTHH;

- OCHOBHBIE Me-
TOJBI UCCIIEIOBAHUI, HC-
MOJI3YEMBIX TIIPHU paspa-
OOTKE HOBBIX TEXHOJIO-
TUYECKUX pElIeHUuN B
npoueccax OM/J] Ha oc-
HOBE BBISBIICHUSI OOBEK-
TOB JUIA YJydIIEHUS B
TEXHUKE U TEXHOJIOTUH;

- ompeneneHus
MPOIIECCOB, OCHOBAHHBIX
Ha HOBBIX TEXHOJIOTHAX U
MIPUHIMIIOB  BBISIBJICHUS

Ponb TeXHOJIOTHHN B COBPEMEHHON METAJUTYPruu.

OcHOBHbIE HaNPaBICHUS PA3BUTHSI COBPEMEHHBIX METAJITYPIUUECKUX TEXHOJIOTUH.

TexHonmOrMuecknii ypoBeHb AEHCTBYIOLIETO METATyPrUYeCcKOro Mporu3BOACTBA U (HaKTO-
PBI €r0 OTNpeAesIoLIue.

CriocoObl OIIEHKH YPOBHSI TEXHOJIOTHYECKOTO MpoLecca.

OneHka TEXHOJIOTMYECKOTO YpPOBHS JAEUCTBYIOUIMX TEXHOJOTMYECKHX IMPOLECCOB M3IO0-
TOBJICHHUS METU3HBIX U3JIENUi (Ha MpUMepe MPOBOIOKH).

KoHKypeHTOCIOCOOHOCTh, METO/IBI M CITOCOOBI OIIEHKH.

Kpurepun nporao3upoBanus pa3BUTHS METAILUTYPTUYECKUX TEXHOJIOTHUM.

CoBwMmelieHHbIE (MOIYIHHBIC) TEXHOJIOTUH B METAILTYPrUuH (00N OAX0).

HanpaBiieHus: IpoeKTUPOBAaHUS COBPEMEHHBIX TEXHOJIOTHYECKUX IPOLIECCOB MPOU3BO-
CTBa METU3HBIX U3JEIINH.

[Ipon3B0oCTBO MPOBOJIOKH POJIMKOBBIM BOJIOUYEHUEM.

W3roTtoBneHne npoBOIOKH THAPONPECCOBAHUEM.

N3roroBneHne NpoBOJIOKH COBMELIEHHBIM IPOLIECCOM «IIPOKATKA-IIPECCOBAHUEN.

BBoa pononHUTENbHON 3HEPrUM B o4ar JgedopManuu — croco0 MOBBIIIEHUS YPPEKTUB-
HOCTH TEXHOJIOTMUECKOTO MPOLIECCA U3TOTOBIEHUS IIPOBOJIOKH.

Bomnodenue ¢ cumoBeIM BO3eHiCTBUEM HA ovar AedopMaliiu.

HanpaBiieHus: MOBBIIEHUS TEXHOJIOTUYECKON TIIACTHYHOCTH XOJIOAHOAe()OPMUPOBAHHOM

Hossie TexHoO-
JIOTHYECKHE
pelIeHUs B
nporieccax 00-
paboTku Me-
TaJIJIOB JaBJI-
HUEM

b1.B.15




Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu

Inanupyemvie
pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

OOBEKTOB MJIs yiydlle-
HUS B TEXHUKE M TEXHO-
JIOTHUH.

IPOBOJIOKH.

[oBpienue 3¢(GeKTUBHOCTH MPOU3BOJICTBA MTPOBOJIOKH MPUMEHEHHEM JedopMaIiy 13-
ru0a, KpyueHUsl, PacTSHKEHUS M UX KOMOMHALUH.

[lonydyeHnne npoBoJIOKK METOJaMH ObICTPO 3aKalKu U3 paciuiaBa.

be3BonokoBas nedopmanys IpOBOJIOKH.

[Tonyuenue mpoBOJIOKU XOJIOAHOM (TEIION) TPOKATKOM.

IToBbiienue 3((HeKTHBHOCTH MPOU3BOJCTBA IMPOBOJOKH HAa OCHOBE INPHUMEHEHHUS MO-
JyJIbHBIX (COBMEILIEHHBIX ) TEXHOJIOTMYECKUX MPOIIECCOB.

Kputepun 3¢ (eKTHBHOCTH HOBBIX MaTepUaJIOB.

TexHosorus nMpou3BOJICTBA MPYTKOB U MPOBOJOKH U3 BBICOKOIPOYHOI'O YyryHa C LIapo-
BUJHBIM IpaUTOM.

TexHosorus Npou3BOICTBA NPYTKOB U IPOBOJIOKH U3 ....... MaTepUasoB.

HoBble TexHOMOrHYecKne Mporecchl NPOM3BOJICTBA METH3HBIX M3/EHH, pazpabaTbiBae-
Mble yueHbIMH Kadeapsl TOM.

YMeTs:

- 00CcyX/aaTh cro-
cOOBI 3¢ (HeKTUBHOTO
pereHus pa3paboTKu
HOBBIX TEXHOJIOTUYECKHX
peuieHui Ha  OCHOBE
nporieccoB OMJI ¢ BbI-
SBJICHUEM OOBEKTOB MJIS
VIy4IICHUS] B TEXHUKE U
TEXHOJIOTUH; PACHO3HA-
BaTh d(hdexTrBHOE pe-
HnieHue oT Hed(p(eKTuB-
HOTO;

- TIPUMEHAThH 3Ha-
HUS TpU pa3paboTKe HO-
BbIX TEXHOJIOTUH U BBI-

Ilepeuens pedeparos.

TexHonornyeckuii ypoBeHb OT€YECTBEHHON METAJLTYPTHH.

KoHKypeHTOCTIOCOOHOCTh METAJUTYPIrHUECKON MPOAYKIIUHN U (PaKTOPBI €€ ONpeAestoIIne.

Hamnpasnenue pa3BUTHSA TEXHOJIOIMYECKUX MPOLECCOB METU3HOIO Iepesesia YepHOu Me-
TaJUTyprHH.

MopynpHbIE TEXHOJIOTUHN B TPOKATHOM IPOU3BOJICTBE.

MoaynbpHBIE TEXHOIOTUU B IIPOLIECCAX ITPOU3BOICTBA IIPOBOJIOKHU.

MopynpHbIE TEXHOJIOTUN B KAHATHOM ITPOU3BO/ICTBE.

MopynbpHBIE TEXHOJIOTUU B IIPOLIECCAX ITPOU3BOICTBA Kperexka.

Hanpasnenus noBeimieHust 3¢ ()EeKTUBHOCTH MPOU3BOJCTBA MPOBOJIOKM BOJIOYEHHEM B
MOHOJIUTHBIX BOJIOKAX.

[IpuMeHeHne poIMKOBOTO BOJIOYEHHS B IPOU3BOACTBE KPYIJIOW ITPOBOJIOKH.

[IpuMeHeHne POTMKOBOIO BOJOYEHHUS NMPHU MPOU3BOJCTBE MPOBOJOKH (PACOHHOTO M Ie-
PHUOMYECKOTO CEUCHHS.

[Tpon3BOICTBO MPOBOJIOKH XOJOAHOM (TEMI0H) COPTOBON MPOKATKOM.




Cmpyxm CmpyxkmypHuviti
HbLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

sIBJICHHE OOBEKTOB I
yIy4IIeHUS] B TEXHUKE U
TEXHOJOTHH;

- mpuobperartb
3HaHUS B 00JaCTH paspa-
OOTKH HOBBIX TEXHOJIO-
THYECKUX PEIICHUH |
BEISIBIICHHC 00BEKTOB
JUIS YITydIlleHus. B TeX-
HHUKE U TEXHOJIOTUH.

T'YHOB.

[IpuMeHeHue rugponpeccoBaHmsl B Ipolieccax Mponu3BOACTBA IPOBOJIOKH.
CriocoObl HENTPEPHIBHOTO ITPECCOBAHUS B IIPOLIECCAX U3TOTOBJIEHUS MPOBOJIOKH.
bezdunbpepHblie criocoOb! NOIYYEHUS TPOBOJIOKH.

ITomyyenue NpoBOJIOKU U3 PacILIaBa.

DneKTpoIiacTu4eckas IpoKaTka.

DNEeKTPONIACTUYECKOE BOJIOYEHHE.

[IpumeHeHue yapTpa3ByKa B IPOLIECCaX MPOU3BOJCTBA METHU30B.
BubpoBonoyenue.

HoBble MaTepuanbl B METAJLTYPruH.

Pecypcocbeperaroniyie TEXHOIOTUH METU3HOTO TIepeena.

MeToabl MHTEHCUBHOM IIaCTHYECKOM aedopmanuu.

[Nonmyyenne kanMOPOBAaHHOM CTAIM U MIPOBOJIOKK C HAHOCTPYKTYPOH.
TexHonOrMs MPOU3BOJACTBA KAIMOPOBAHHOM CTaIM M MPOBOJIOKHU M3 BBICOKONPOYHBIX UY-

CoBpeMeHHbIE TEXHOJIOTUU ITPOU3BO/ICTBA MPOBOJIOKH M3 HU3KOYIJIEPOIUCTHIX CTaJeH.
CoBpeMeHHbIE TEXHOJIOTUN TIPOU3BOCTBA IPOBOJIOKH U3 BBICOKOYTTIEPOAUCTBIX CTAJIEH.
CoBpeMeHHbIE TEXHOJIOTUN IPOU3BOICTBA POBOJIOKH U3 BBICOKOJIETUPOBAHHBIX CTaJEH.
HanpagieHus pa3BUTHsI KAHATHOTO NPOU3BOICTBA.

Bnanets

- cmocobamu fe-
MOHCTpAIH, YMEHUS
aHaJIM3UpPOBaTh  CHUTYa-
U0, pa3paboTKe HOBBIX
TEXHOJIOTUYECKHUX pellle-
HUH W BBIIBICHUS O0D-
€KTOB JJIsl yIy4IIeHUs B
TEXHHUKE U TEXHOJIOTHH;

- MeToJlaMu pas-
pabOTKM HOBBIX TEXHO-
JIOTUYECKUX DEIICHUN |

ITpumepHbIii epedeHsb 3aaHui 71 MOATOTOBKHU K YCTHBIM OIpOcaM M coOeceI0BaHUSM.
AHanu3 AeMCTBYIOUIMX CTaHAAPTOB HA BHUJbI IMPOBOJIOKU U TpeOOBaHMS K HEHl MpeabsiB-

JIAACMBIC.

[Touck crennanbHON HaAyYHO-TEXHUYECKOW MAaTEHTHO-IUTEPATypHOU nHbOpMauu TeMa-

THYCCKHUX I/IHTepHeT-pecprOB, CIICHHUAIIN3UPYIOIIHUXCS B 00JIaCTH TEXHOJIOTHI MMpOnU3BOACTBA
ITPOBOJIOKH 1 METHU30B.

I/I3y‘-ICHI/IC OCHOBHBIX TIPUHIHUIIOB IMPOCKTUPOBAHUA TEXHOJIOTHH C YUCTOM pasmMepa U

(GhopMBI TTPOBOJIOKH, MAPKH CTAJTH, THIA 000PYIOBAHHUS.

YcranoBieHue MCKIAUCHUIITIMHAPHBIX CBH3CI>1, HCO6XOI[I/IMBIX I aHalIn3a 1 pa3pa60TI<1/1

ONEpPALMI TEXHOJIOTMYECKUX MPOLECCOB U3TOTOBIICHUS MPOBOJIOKH CO CTPYKTYpaMU Pa3aIudHOU
MEPHOCTH.




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

BBISIBJICHUS 00BEKTOB
JUIsL YJIyYIIEHHUS B TeEX-
HUKE U TEXHOJIOTHH;

- criocobamu
OLICHUBAHUS 3HAYUMOCTH
U IPAKTUYECKOH IpHU-
TOJHOCTH  TOJYYEHHBIX
pe3yiapTaToB 10 paspa-
O0O0TKE HOBBIX TEXHOJIO-
THYECKUX PELICHUH |
BBISIBJICHUS 00BEKTOB
JUISL YJIyYIIEHHUS B TeEX-
HUKE U TEXHOJIOTUH;

- OCHOBHBIMHU Me€-
TOJaMU PEIICHMS 3a/1a4 B
obiacTi  MaremaTuye-
CKOr0  MOJEIMPOBAHMS
TEXHOJIOTHYECKUX  IPO-
LIECCOB, MPAKTHYECKUMU
YMEHHUSIMHM M HaBbIKaMH
MX UCIOJIb30BAHUS;

- OCHOBHBIMHU Me-
TOJAaMU PEIICHMS 3a/1a4 B
obyacTi pa3paboTKu HO-
BBIX  TEXHOJOTHYECKHUX
peuieHUN B Ipoleccax
OM]] u BbIsABIICHHE O0B-
€KTOB JJIsl YJy4IIEHUs B
TEXHUKE U TEXHOJIOTHH;

[Tonck HayyHO-TEXHHUYECKON MH(pOpMAIMU M aHaIu3a ajlropuTtMa BbIOOpAa TEXHOJOTUHU
MOJTy4EHUS IPOBOJIOKHU 11 paOOTHI B 33JJaHHBIX YCIOBUSX IKCILTyaTaIlUH.

[Tonck HayyHO-TEXHUUYECKON MH(POpPMAIMK MO BBISBICHHUIO U aHATU3y (AKTOPOB TEXHO-
JIOTUYECKHUX TPOLIECCOB M3TOTOBJICHUS MPOBOJIOKU, OKA3BIBAIOIIMX BPEAHOE BIUSHUE HA OKPY-
YKAIOIYIO CPey U 3JI0POBbE YEIIOBEKA.




Cmpyxm CmpyxkmypHuviti
Hbl1l anieMeHm
;l/gMBHm Haanupyemvie Oyenounvle cpedcmsa obpazosamerns

comneme | De3yromano obyuenus ol
HYuu npozpammul
- crmocobamu co-
BEpIUICHCTBOBAHUS IIPO-
(beccruoHaIbHBIX 3HAHHM
U YMEHHM IIyTeM MHC-
M0JIb30BaHUSI BO3MOXKHO-
CTE€d METOJOB MarTema-
TUYECKOTO0 MOJEINPOBa-
HUs 175 pa3paboTKu HO-
BbIX  TEXHOJOTMYECKUX
MPOIIECCOB  BBISIBJICHUS
OOBEKTOB MJIs yIydlle-
HUS B TEXHUKE U TEXHO-
JIOTHH.
3HaTh OCHOBHBbIE MeToJbl uc- | 1. [lenecooOpa3HocTh BeIOOpa c€0ECTOMMOCTH KOHEYHOW MPOAYKIIMM B KaueCTBE KPUTEPUs OII-
CJIEIOBAHUSI, HCIONb3Yye- | THUMHU3ALMHA MHOTOMApPaMETPUUYECKUX CUCTEM
MBbIE€ B TEXHOJIOTHH; 2. TToHSITHS TOKAJIEHOTO ¥ TIO0ATEHOTO ONITUMYMA.
OCHOBHBIE TmpaBuna wuc-|3.CTaHIapTHHIN BU 3314l ONTHMH3AIUH.
cieIoBaHusl poreccoB. | 4. MeTo/1bl HEMMHEMHOW ONTUMU3AIIHH.
Ymets | hopMynupoBaTh OrpaHu- 1. ChopmynurpoBaTh OTpaHUYCHHS , TPEIETbl YINPaBISIEMOCTH U LEIEBYIO (PYHKIIHIO
YEHUS U TIPENIETIOB MIPU TTOCTAHOBKH 33J1a4M JISTUPOBAHUS CTAIH C UCTIOJIB30BAHUEM JIUTATYP. Mertonsl on-
YIPaBIIEMOCTU OTAEIL- | ® 2. MiccnenoBath BIIMsSHUE U3MEHEHHUs ITAPaMETPOB JIOMEHHOro mnporiecca Ha TOIT 1oMeHHOH MIIaBKU. | THMU3AITUN
HBIX TeXHUYECKHX KOM- | OOBbsCHUTD 3P ()EKTHBHOCTh MPUHUMACMBIX PEIICHHIA. b1.B.JIB.07.01

ITIOHCHTOB;,

pacrno3HaBaThb  3(dek-
TUBHOE pEIIEHUE OT He-
3¢ (HeKTUBHOTO;

Bapuant 27.1 217. 27.3 27.4 217.

Pacxon 475 450 460 455 47
KOokca B 0a30BOM 0

[TpowusBo- 5500 600 7500 100 30
IUTEIBHOCTE  JI0- 0 00 00

4 3




Cmpyxm CmpyxkmypHuviti
HbLl I/1eMeHm
;l/gMBHm Haanupyemvie Oyenounvle cpedcmsa obpazosamerns

comneme | De3yromano 06yueHust ol
Hyuu npoepammol
MEHSIEMBIE 1:, E €B Mn] 25,
Bnanets | HaBpikamu ¥ MeToauka- | 1. TloctaButh B 00lieM BUJIE 33a/1a4y ONTUMHU3AIUN PACX0/a TOILJIMBA B MPOIIECCE arjOMEpPalliH.
MU 00001IeHUsT pe3yib- CdopmynupoBaTs U 3anMcaTh OTpaHUYCHUA U 1ieNeByio GyHKIUI0. BeiOpaTh MeTox pere-
TaTOB PEIIEHUSA, 3KCIIe- HUSI.
puUMeHTaNbHON JnesTenb- | 2. [loctaButh B 0011eM BUE 3a/1a4y ONTHUMH3AIMH ra30IPOHUIIAEMOCTH arionXThl. BeiOpaTh
HOCTH; U3MeHseMble mapameTpbl. CHOpMyTUPOBAThH U 3aITUCATh OTPAHUYCHHUS U TIEJIEBYIO () YHKITHUIO.
croco0aMu  OIICHUBAHMS Br16path MeTo penieHus.
3HAYUMOCTH M mpakTu- | 3. [locTaBUTH 3a/1ady ONTUMHU3ANMH pacxoaa (eppoCIUIaBOB Ha PACKHUCIICHUE U JICTUPOBAHUE
YEeCKOM MPUTOAHOCTH ctanu B o0iem Buae. ChopmynupoBaTh U 3anucaTh OTpaHUYEHUS U 1IeNIeBYIO () YHKITHIO.
MOJYYEHHBIX  PE3YJIbTa- Bri6pats MeTon peteHus.
TOB; 4. B cucreme 3JIeKTPOHHBIX TAOJIHII C UCIIOIb30BaHUEeM BKIaAKU «IIoMCK pemeHus» cocTaBUTh
OCHOBHBIM  MHCTPYMEH- MporpamMmy IJIaHa MOCTaBKH CTAJIA OT TPEX KUCIOPOAHBIX KOHBepTepoB msitt MHJI3 ¢ mu-
TApPUEM PEILICHUS TEXHHU- HUMU3alKel o0I1el CTOMMOCTH MEPEBO30K AJIs CIEAYIOIINUX YCIOBUI: KOHBEPTEPHI BHITLIAB-
YECKUX 3aJlady B CHUCTEME JISIIOT B CYTKH COOTBETCTBEHHO, 24, 18 u 21 koBmieit co cranbto. s MHII3 tpebyercs, co-
ANEKTPOHHBIX TaONHUIl C OTBETCTBEHHO, 15,17,9, 12 u 10 koBuie ctanu B cyTku. CTOMMOCTb NEPEBO3KUA OAHOTO
HCMOJIb30BAHUEM BKJIAJI- KOBIIIA CO CTaJIbI0 OT KoHBepTepa kK MHJI3 npencraBnens! B Tabmuiie.
ku «[louck pemeHus».
[Toct [Torpeburenu
aBIIUKH 1 2 3 4 5
1 2 6 5 3 1
2 1 4 3 0 2
3 1 2 2 3 1
3Hathb KiroueBsle TepMuHBI U TI0- | Teopemuueckiie 60npocul. Mertonp! on-
HSTHS TEOPUU ONTUMU3A- 1. PackpoiiTe OHITHE MOACIIA TEXHOJIOTHICCKON CHCTEMEI. TUMU3AIUU
. OCHOBHBIE METOBI 2. OxapakTepu3yiTe CyIHOCTh U 0COOEHHOCTH (PU3NUECKUX MOJICIICH CHCTEM. HPOLIECCOB 00-
ONTUMHM3AIUH TeXHOJOTH- | 3. OXapakTepu3yiTe CyIHOCTh K 0OCOOCHHOCTH MaTEMAaTHYECKUX MOJICIICH CUCTEM. paBOTKH Me-

yeckux npoueccoB OM/JI.
ITocnenoBarenbHbIE 3TAIbI

4, PaCKpOﬁTe IMMOHATHSA OITUMHU3ALNU U ONITUMAJIBHOI'O PCIIICHH.

5. MaTtemaTtudeckast HOCTAaHOBKA 3aJ1a4M ONITHUMU3AIINH.

TaJ1JIOB AaBJIC-




Cmpyxm CmpyxkmypHuviti
VDHbI Manupyenvie 91eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
peanuzanuu ontTuMuzany- | 6. Kiaccudukanust MeTozoB pemeHus 3aja4 ONTHMHU3ALHH. HUEM
OoHHBIX 3a1a4. O0mue an- | 7. IuddepeHuranbHbie METOABI PEIIEHHS 3a0a4 ONTUMU3AIHMH. b1.B.Z1B.07.02
TOPUTMEI pelIeHus 3a1a4 8. Meton HeomnpeneneHHbIX MHOXKUTeNEH Jlarpanxa.
ontuMH3aluy quddeper- | 9. BapuanmoHHBIH METO ISl pelIeHUs 33424 ONTHMHU3AIHH.
nuanbHbeIMH U unciieHHbIMA | 10. TloHsiTre QyHKIMOHANA BapHallMOHHOTO HCYHUCIICHUSL.
MeTroaamMu. TUIIOBbIE 11. IlonsiTHE 3KCTpEMAK B BAPUALUOHHOM HMCUYHUCIICHUU.
3aJlauy ONTUMaIbHOTO 12. BapuaninoHHOe HCYHCIEHHUE B 33/]a4aX ONTHMU3AIHH.
MPOU3BOJACTBEHHOIO 13. IIpsimble METOABI BAPUALTUOHHOT'O UCYUCIICHHUS.
IJJAHUPOBAHUS U 14. YucneHnHble METOABI PEIICHHS 3aa4 ONTHMHU3ALNH.
yIpaBICHHUS. 15. MeTton TMHEWHOTO MPOrPaMMUPOBAHUS JUTSl pEIICHUS 3a1a4 ONTUMHU3AIIH.
16. T'eomeTpuueckuii ciocod penieHus 3a1a4 JMHEHHOTO MPOTPaMMHUPOBAHUSI.
17. Iloctpoenue O3JIII. Jonmyctumble u ontuMainbHble pemienuss O3JIIL
18. Cummiekc METOJ pelIeHUs 3aa4 JIMHEHHOrO NIpOrpaMMUPOBaHUSL.
19. Otamnbl pa3paboTku MOAETEH TUHEHHOTO MPOrPaMMHUPOBAHUSI.
20. lunamuueckoe NporpaMMHUPOBaHKE AJISl PEIICHHS 33124 ONTUMH3ALNH.
21. Dransl pa3pabOTKu MOAENEH TMHAMHYECKOTO ITPOrPaMMHUPOBAHUS.
22. OnTuMaiabHOE MPOU3BOJACTBEHHOE IJIAHMPOBAHKE U YIIPaBJICHUE.
23. OcHOBHBIE HaNPaBJIEHHA TPUMEHEHHUS METO/I0B ONITUMH3AINH B MHKEHEPHON JESITEIHHOCTH.
24. Metonbl 0€3yCIIOBHON ONTUMH3AIIHH.
25. IlpuHIUIBI pelieHns OCHOBHBIX 33/1a4 YCIOBHOM ONTHMHU3ALINH.
Ymethb BousiBisATe  00BEKTHI AN | [Ipaxkmuueckue 3a0aHus:

VIYYIICHUS] B TEXHHUKE U
TexHoinoruu. OOOCHOBAaHHO
BBIOMpPATh METOABI peIIe-
HMS 3a7a4  ONTHUMH3ALMHU
JUIs KOHKPETHBIX TEXHOJO-
THYECKHX MPOLIECCOB
OM/I. OOBSICHAT U aHAJIH-
3UpPOBATh CYLIHOCTb U OCO-
OCHHOCTH OCHOBHEIX METO-
JIOB OITHMU3ALMM TEXHO-

. IIpuBeguTe mpuMep TEXHOJIOTUYECKONW CUCTEMBI.

. [lpuBeiuTe mpumep HU3NIECKON MOJIEITH CUCTEMBI.

. [IpuBenuTe npuMep MaTEMaTUYECKOU MOJEIIN CUCTEMBI.

. IlocTpoiiTe anropyuTM MoMcKa ONTUMAIBLHOTO PELIEHHUS.

. OnuiuTe OCHOBHBIE 3TAIlbl MAaTEMAaTUUYECKOU MTOCTAHOBKU 337]a4K ONTUMU3ALINY.

. [loctpotite knaccupuKauio METOJOB PEIISHHUS 32,124 ONTHMH3AIINH.

. Omumute auddepeHnranTbHbIe METOIBI PEIICHIS 3a1a9 O THMHU3AIHH.

. IlocTpoiiTe anropuT™M NMPUMEHEHUS METOJa HEOIpeAeNICHHbIX MHOXUTenel Jlarpanxka s perieHus
3a/1a4 ONTUMU3ALUU.

9. IlocTpoliTe aNropuT™M MPUMEHEHUS BAPHUAITMOHHOTO METO/1a JUTSI PEIICHUS 3a7a9 ONTHMHU3aINN.

01NN W —




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

JIOTHYECKHUX MPOIIECCOB
OMU. DopMyIHpPOBaTH
OrpaHWYEHHS TpU MOCTa-
HOBKE M pCIICHUH 337134
YCJIOBHOM  ONTHMH3ALHUU.
Pewate 3agaun ontummuza-
i JuQQepeHInaTbsHbIMA
W YHUCJICHHBIMU METOIAMHU.
BreiOupats BO3MOXHBIE U
HauOonee  APQPEKTUBHBIC
METOAbI OIITUMHU3AIIUU TCX-
HOJIOTHYECKHX IPOLECCOB
OM/. Omnpenenarbs Kojau-
YECTBEHHYIO  XapaKTepu-
CTHKY LEJH, KOTOPYIO He-
00X0MMO JOCTHYb B IIPO-
1ecce ONTUMHU3AIMH (IIese-

BYIO (GyHKIUIO).
DopMyIHpOBaTh
COJIep>KaTeNIbHYIO u
MaTeMaTHYECKYIO
COCTABJIISIOIINE npu
MIOCTaHOBKE 3a7aun
ONITHMH3AINH.

10. IIpuBenure nmpuMmep NpuMeHeHHs (DYHKIHOHATAa BApUALIMOHHOTO HMCYMCICHUS U PELICHUsS 3aJadu
ONTUMM3ALIUY.

11. IlpuBenuTe nmpuMep NPUMEHEHHS YKCTPEMAIH B BApHALIMOHHOM UCUUCIICHHH.

12. OnumuTe 00K MPUHIUI MPUMEHEHUS BAPHALIMOHHOTO HCYHUCIICHHUS B 33]ja4aX ONTHMH3AIUH.

13. [lpuMeHeHre NpsIMBIX METOI0B BAPUALIMIOHHOTO UCUUCIICHUS IS PEIIeHHs 3a7a4 ONTHUMU3ALHH.

14. OxapakTepu3yiTe YUCICHHbBIE METObI PEIICHUS 3a4a4 ONTUMHU3ALUU.

15. B uéM 3akimtouaeTcsi CyIHOCTh METOJIa IMHEHHOTO MPOrpaMMUPOBAHMS U KaKHE CYIIECTBYIOT CIIOCO-
OBI pemeHusl TaKUX 3a/1a4?

16. OnummTe reoMeTpUYECKHi CITOco0 pereHus 3a1a4 TNHEHHOTO POrpaMMHPOBAHUS.

17. Kak nmpaBunbHO noctaButh O3JII1? CpaBHUTE JOMTyCTHMBIE U ONITUMANIBHBIE PEILIEHUs TaKOH 3a1a4u.
18. ITocTpoiiTe alNropuT™M NPUMEHEHNU CUMIUIEKC METOAA JUIsl PelIeHHs 3a/1a4 JIMHEHHOro MporpaMMupo-
BaHUSL.

19. IIpumeHeHue MoeIel TMHEHHOro NPOrpaMMHUPOBAHUS AJIs PELICHUS 3a1a4 ONITUMHU3ALUH.

20. OcHOBHBIE CIIOCOOBI PELICHUS] THITOBBIX 33/1a4 JIMHEHHOTO MPOrpaMMHUPOBAHHSI.

21. Kak ocyuiecTBisieTCs pellieHne 3aa4 JMHEMHON ONTUMU3ALNU C UCIIONIb30BaHUEM HalcTporku «llo-
HCK pelIeHHs» B 3JIeKTPOHHBIX Tabsmiax MS Excel?

22. B uyém 3aKkiiovaercs CyHUIHOCTh METOJa PelIeHrs 3a[a4 JWHAMHYECKOro mporpammupoBanua? Omnu-
muTe OOIIMIA aNTOPUTM PEIICHUS TaKUX 3a71ady.

23. HazoBuTe M 0XapaKTepHU3yiTe OCHOBHBIE 3TAIbl Pa3pabOTKHU MoJiesiel TMHAMUYECKOT0 POrpaMMHUpO-
BaHUS.

24. J1ns KaKuX ONTHUMHU3ALMOHHBIX 33]1a4 MPUMEHSIETCS] METO/I JMHAMUYECKOTO MIPOrpaMMHUPOBAHUS?

25. [aiite conepxarenbHy0 (GOPMYIUPOBKY U MaTEMaTUIECKYIO IOCTAHOBKY TPAHCIOPTHOW 3a1a4H.

26. B uém 3akiroyaeTcs CyIHOCTh M 0COOEHHOCTH PELICHUs 3a1a4i POU3BOICTBEHHOIO TNIAHUPOBAHUS?
27. B 9eM COCTOWT CyTh ¥ OCHOBHBIE IPUHIIHIIBI PEIICHUS 33a91 PAIlMOHAIBHOTO PacKpos?

28. B uéM 3akimoyaeTcs NpUHIUNI onTUManbHOCTH P. bennmana?

29. B 4éM COCTOHT CYLTHOCTh M OCHOBHBIE MIPUHLIMIIBI PEIIEHMS 3a1a4M O KpaT4allleM MapupyTe?

30. [MocTpoenue neneBoit GyHKIMEH B 3aaue 0 KpaTdaifieM MapiipyTe.

31. IlpuBeaure mpuMep MPUMEHEHUSI METOAOB ONTHMHU3AIINU B HHKEHEPHOU JesITETbHOCTH.

32. Ilepeuncnure OCHOBHBIE 3TAIBI IOCTPOEHUS U pealn3allii ONTUMHU3ALMOHHON 3aJauH.

33. [IpuBeauTe mpuMep MPUMEHEHHUS METOAa 0€3yCIOBHON OTITHMU3AITHH.

34. OnumuTe AITOPUTM pellieHNs] OCHOBHBIX 33]1a4 YCIIOBHOH ONTHMH3AIINH.




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
pe3yabmamol 00yYeHUs o
Komneme HoOU
Hyuu npocpammol

35. B uém cocTouT mouck 3kcrpemyma nudepeHnupyemMon GyHKIIMH MHOTUX TIEPEMEHHBIX IIPH OTCYT-
CTBHH OTPAHUICHHI?

Bmamets | [IpodeccuonansHoit  Tep-

MUHOJNIOTHEH B oOxacTu
ONTUMHU3ALUN TEXHOJOTH-
yeckux mpoueccoB OMJI.
MarematuueckuM anmnapa-
TOM TE€OPUH PELICHUS 3a]1a4
ontumuzauuu. Ilpaktuye-
CKAMH HaBBIKAMH PEIICHUS
3aja4 ONTHUMM3AIUU C HC-
[IOJIb30BAaHUEM  KOMIIBIO-
TepHBIX nporpamm. Hapbl-
KaMH  CaMOCTOSITEIILHOTO
MIPUMEHEHUSI, PACITUPESHUS
W yriayOlleHus 3HaHWHM s
IIOCTAHOBKA W  pEIIeHUs
3a/1a4 ONTHUMH3AINH C yde-
TOM pa3BUTHS MaTeMaTH4e-
CKAX METOJIOB, a TaKkKe
TEXHUKA M TEXHOJOTHM.
HaBbikamu BbIOOpa 1 TIpak-
TUYECKOTO MPUMEHEHUS
BO3MOXXHBIX M Hamboiee
3¢ (HeKTUBHBIX METOIOB
ONTHUMH3ALMU TEXHOJOIHU-
yeckux mpoueccoB OMJI.
HaBpikamMu ~ KPHUTHIECKOTO
aHanu3a pe3ylbTaToB pe-
LIEHUSI ONTHUMM3ALUOHHBIX
3amad. HaBelkaMM Koppek-

3amaHus ¥ pa3oOpaHHbIE MPUMEPBI PEHICHUS 3a1ad K3 NPOPECCHOHAIBHON 001aCTH 1O JIUCIUILINHE
«Meronpl onTuMuzanuu mpoieccoB OM/I» omy0auKoBaHbI B CIEAYIONIEM YYeOHO-METOAMYECKOM 00ec-
neyenun: B.M. Canranuk, B.B. XKnynos. K peurenuto 3agau onTuMu3aiui TEXHOJIOTHYECKUX IPOLIECCOB
u cucteM: Metoanueckue ykasanusa. — Marauroropck, 'OY BIIO «MI'TY», 2007. — 45 c.




Cmpyxm CmpyxkmypHuviti
VpHbIU Manupyemsie aj1emenm
/lemMenm Oyenounvle cpedcmsa obpazosamerns
pe3yabmamol 00yYeHUs o
Komneme Hou
HYuu npocpammol
TUPOBKU TEXHOJIOTUYECKUX
MpOIECCOB Ha OCHOBE aHa-
JIn3a pe3yJbTaToOB PEIICHUs
3aJlad ONTHUMH3AIUH TeX-
HOJIOTHYECKUX IMPOLECCOB
OM/]I.
3HaTh OCHOBHBIC CIIOCOOBI U Tipa- | [IpaBuia:
BUJa Pa3pabOTKH HOBBIX | - OOPabOTKH M CUCTEMATH3AIUH (PAKTHUECKOTO M JIMTEPATyPHOTO MaTepHaa.
TEXHUYECKUX PELICHUI - CocTaBieHus, HAMMCAHUS U OPOPMIICHHUS OTYETa IO TIPAKTHKE.
TexHonornyeckuii npouecc. IlocaenoBaTeTbHOCTh BBIOJHEHNS TEXHOJIOTHYECKUX ONEpaluil U peKUMBL.
MeponpusTus 10 COBEPIICHCTBOBAHUIO Y MHTCHCU(UKAIIMN TEXHOJOTHYECKOT0 MPOIIecca M PSKUMOB
YMets KOPPEKTHO  BBIp@XAaTb U
apryMEHTHUPOBAHO OOOCHO-
BBIBATL 0a30BBLIE IIOJIOXKE-
HUS B OOJIACTH MaTepHalIo- O06paboTka u cucreMaTr3anus PakTUIECKOro U INTEPaTypHOro MaTepraa.
BEJIEHUS, CAMOCTOSITENLHO CocrasiieHue, HalMcaHue U 0QOPMIICHHUE OTUYETA 110 MPAKTUKE: [IpousBoscT-
OIIPEIENATh 1O MATCHTHOI MeTponornyeckuii KOHTPOJIb BHITyCKaeMOi MPOAYKIMHU B mexe. OpraHusamus paboThl OTAeNa TEXHUYCe- | geHHAS —
" Hay4YHO-TEXHMYECKOH | CKOTO KOHTPOJIA. MeTo/bl KOHTPOJIS TOTOBBIX MeTH30B. OCHOBHBIE BH/IbI Je(EKTOB, IPUUMHBI 00pPa30Ba- HPETUITIIOM-
I/IH(bOpMaHHI/I YPOBCHb TCX- | HUSI, METOABI UX BBISIBICHUSA U MEPOIIPUATHS 110 UX YCTPAHECHUIO Has IIpaKTHUKa
HUKHM, HCIOJIb3yeMON B 52.B.04(IT)
TEXHOJIOTMYECKUX MpoLec-
cax
Baagers | cmocobamu orneHuBanus | [Ipuemamu:

3HAYUMOCTH M TIpaKTHYe-
CKOMl TpPUTOAHOCTH TMOIy-
YeHHBIX pPe3yJbTaTOB aHa-
JM3a HAYYHO-TEXHHUYECKOU
JIUTEPATYPHI

O06paboTka u cucreMaTu3anus PaKTUIECKOro U JIMTEPaTypHOro MaTepuaa.
CocraBienue, HanMcaHue 1 0pOpMIIEHUE OTUYETA 110 IPAKTHKE:

Nzydenne maTtepraioB Mo IUIAHHPOBAHUIO, TEXHUIECKOMY HOPMUPOBAHHUIO M OPraHU3aIluH TPyaa B
nexe. O3HakoMIIeHHE ¢ PabOTOH MIAHOBO-9KOHOMUYECKOH IPYMIIbI, ¢ METOAaMH y4eTa BBIITOJHEHHUS IU1a-
Ha OTAEJIBHBIMU MPOU3BOJCTBEHHBIMU y4acTKaMH U arperataMu. MeponpusaTus 10 HOBBIIIEHUIO MTPOU3-
BOJUTENBHOCTH TPpyZAa. TeXHUKO-3KOHOMHUYECKHE TMTOKA3aTeNH

[1K-12 - cniocoGHOCTBIO OCYIIECTBIATH BEIOOP MaTepHAIOB JUIs U3/IENUI pa3IMYHOro Ha3HAYEHUS C YUETOM HKCIUTyaTallMOHHBIX TpeOOBaHUN 1 0Xpa-
HBI OKPYXKaIOIEen Cpesibl




Cmpyxm CmpyxkmypHuviti
VpHbll [Thanupyemsie a1eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. -
Komneme HOL
HYyuu npozpammol
3HaTh METOAMYECKHE, HOPMAaTHB- TeopeTnyeckue BOMPOCHI:
HBIC ¥ PyKOBOJAIINE CTaH- 1. Mukpoxkmumar. JleificTBre mapaMeTpoB MEUKPOKIMMATA Ha YeIOBEKa
JAPTHI X IOKYMEHTHI B 00- 2. HopmupoBaHue napamMeTpoB MUKpOKIiuMara. HopMupoBaHue TEIIoBOro 06y eHust
71acTH OXpaHbl OKPYKaro- 3. Crioco6bl HOpMANTH3aLKMH MUKPOKINMATA IPOU3BOACTBEHHBIX HOMEILEHHUI
IUCH CPeAET 4.3ammra OT TEIIOBOrO 00IyYeHHs
5. TIpuuuHBI ¥ XapakTep 3arps3HEHUs BO3AyXa pabodeil 30HbI
6. JlelicTBrEe BpEIHBIX BEIIECTB HA OPTaHU3M YEJIOBEKA
7. HopMupoBaHue BpeIHBIX BEIECTB. 3aIllUTa OT BPESIHBIX BELIECTB
8. Bentusiiusi. EcrecTBeHHast BeHTHIISAIMS. MexaHuUecKast BEHTHIISIHS
. ITpombInuIeHHBIN N1yM. XapakTEpUCTUKH IIyMma. /[eiicTBre nyMa Ha OpraHu3M
YMetb o0CykIaTh CriocoObI 3¢h- 3apanme: OnpenenuTs Kiacca OMACHOCTH OTXOJa PACUETHBIM METOAOM II0 CyMME IOKazaTeiei
(hEKTUBHOTO pEIlICHHS B OTMaCHOCTH COCTAaBHBIX BEIIECTB
o0xacTu BeIOOpa MaTepua- Tabnuma 13.3
JIOB JUTS M3JIENTUH pa3iind- Crenenp onmacHocTH KOMIoHeHTOB oTx01a (KO — xitace onacHOCTH) besonacrocts
HOTO Ha3zHa4yeHus ¢ yuetoMm || N Crenens [lepBrYHBIE TOKA3aTENIN OMACHOCTH KOMIIOHEHTA KU3HENCS-
AKCIUTyaTallMOHHBIX TpeOo- || /I OTIaCHOCTH  TI0 1 2 3 4 TCILHOCTH
BaHMI U OXPaHBI OKPY- KOMITOHEHTaM b1.5.08
YKArOIIIeH CpeJIbl 1 AK, (OAK), <1 1-10 11-100 >100
MI/KT
2 KO B mouse 1 2 3 HE YCTAHOB.
3 INAK, (O4Y, <0,01 0,01-0,1 0,11-1 >1
OBYB), mr/n
4 KO B 1 2 3 4
XO03/TIUTHEBOM
BOJIE
5 IAK, « <0,001 0,001-0,01 0,011-0,1 >0,01
(OBYB), mr/n
6 KO B pnIO/x03 1 2 3 4
BOJIE
7 MOK, . <0,01 0,010,1 0,11-1 >1




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

(ITAKm.p.,
OBYB), mr/m®

8 KO B 1 2 3 4
aTMocgepe

9 AK,, (MAY, <0,01 0,01-1 1,1-10 >10
M/IC), mr/kr

10 |Lg (S, wmr/n >5 5-2 1,9-1 <1
/M AK,, Mr/m)

11 |Lg (Cuae, MI/M° >5 5-2 1,9-1 <1
/MK, 5, MI/1)

12 |Lg (CHac, >7 7-3,9 3,8-1,6 <1,6
Mr/m°
MK,

MK,

13 Lg >4 4-2 1,9-0 <0
Kow(okT/BOSIR)

14 |LDsp, MI/KT <15 15-150 151-5000 >5000

15  [LCsp, Mr/M° <500 500-5000 5001-50000 >50000

16 LCs — <1 1-5 5,1-100 >100
Mr/1/964

17  |BA=BIIKs/XI1 <0,1 0,01-1 1-10 >10
K 100%

18 |IlepcuctentHo |OOpa3zoBanue |OOpazoBanue |OOpasoBanue |OOpazoBaHKE
CTh Ooyiee TOKCHY-|TIPOJYKTOB C|IPOYKTOB, MeHee TOKCHYHBIX
(Tpanchopmarn |[HBIX  TPOLYK-|0Ojee BBIPAXKEH-| TOKCHYHOCTh  |[[IPOAYKTOB
us B OIIC) TOB, B T.4. [HBIM BJIHMSIHUEM|KOTOPBIX OJH3-

o0JNaJafoluX |APYrHX  KpHUTE-|Ka K TOKCHYHO-
OTJaJICHHBIMU |PUEB OMACHOCTU [CTH  HCXOJHO-
s dexkramu r'o BEILEeCTBa

NN HOBBIMHU
CBOMCTBaMHU




Cmpyxm CmpyxkmypHuviti
VDHbI Manupyenvie 91eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
19 buoakkymyns- |BeipaxxeHHoe |Haxoruienue B HakomeHnue Her
nusi  ([oBele- | HAKOIUIEHHE | HECKOJIBKUX B OJHOM U3 HaKOIJICHUS
HUE B MHUIIEBOMH | BO BCEX |3BEHBAX 3BEHBEB
LIETIOYKE) 3BEHbSIX
bann 1 2 3 4
Bnagers | coco0aMu olieHUBaHUS 3AJJAHUE 2
3HAYUMOCTH U MPaKTHYE- B paitone asponopra morepmen karacTpody maccakupckuii camonet. 44 genoBeka morudmuo, 1 —
CKOW NPUTOIHOCTH MoNy- | moctpagan. OduuumansHoe pacciefoBaHue KatacTpodbl HpoBed MeXrocyliapcTBEHHBIH aBHAIIMOHHBIHA
YEeHHBIX pe3yibTaToB B 00- | komuteT (MAK). HemocpencrBenHol mpuianHOM KatacTpodbl Ha3BaHa omuOKa muiotupoBanus. Kak Ha-
JIaCTU BBIOOPA MAaTEPUANIOB | 3bIBACTCSI YMEHBLICHUE AABJICHUS B CAalOHE caMojieTa? YKaKuTe IOCIeI0BATENbHOCT ACHCTBUM YeloBe-
JUTSL U3AEIUNA Pa3IuyHOrO Ka B Clly4ae BO3HUKHOBEHUsI aBapuiiHOM cuTyanuu B camodere. Eciu B 2011 rony B Poccun B aBuakara-
Ha3HAYCHHS C YYETOM 3KC- | cTpodax morubiao 120 yenorek, uTo coctaBiseT 24 % OT 0O0IIero KOJIWYecTBa BCEX MOTHOIINUX, TO BO
IUTyaTalMOHHBIX TpeOOBa- | BCEM MHpE 3a 3TOT I'OA B pPe3yJIbTaTe aBUaKkaTacTpod morudo ... 4YeIoBeK.
HUH U OXpaHbl OKPYKako-
EN cpejibl
3Hath OCHOBHBIE OIpeNeleHus U IlepedyeHb TeopeTHYECKHX BOMPOCOB K 3a4eTy (4 ceMecTp):
MOHATHSL ~ MaTepuaoBese-
Hus, 1. Crpykrypa u cBOlicTBa MaTepHaioB. AMOP(HOE U KPUCTAJUINYECKOE COCTOSIHUE MaTepHrala.
OCHOBHBIC MCTOZBL MCCIIC-| 2 MeToabl H3y4eHHs CTPYKTYPhl MATEPHAIIOB.
AOBAaHHUM, HCIOJB3YEMBIX B| 3 Kppcranmmueckas penrerka. OCHOBHbIE THITHI PEIIETOK METAILIOB.
MaTCpHATIOBCACHIH, 4. Tlomumopdusm. [ToaumopdHbie mpeBpanieHus.
CYLIOCTD M SAKOHOMEPHO= | g JedekTbl KpHCTAIIIMYECKOTO CTPOSHUSI. Marepuanose-
CTH TIPOIIECCOB TPH KpHU-
6. Anusorpomnus. IIEHUE
crajummzanuy,  aedopma-
WM, Harpese aedOPMHPO- 7. DHepreTHYecKue YCIOBHS KPHUCTAUTH3AIMH. BIMsHME CKOPOCTH OXJaxIeHus Ha kpucrammsa- | b1.B.05
BaHHBIX METAJUIOB; THHIO.
CYIIHOCTD M 3aKOHOMEPHO- 8. Mexanusm Kpucrammm3anuu. IlapaMeTpsl KpUCTAIUIU3AI|H.
ctd (ha3oBBIX U CTPYKTYp- 9. TomorenHoe (camMONpOM3BOJNILHOE) 00pa30BaHWE IIEHTPOB KPHCTALTH3AIMH. KpuTHYecKuii
HBIX NIPEBPAILEHUH B CILIA- 3apOJIbIHL.
BaX IMpPH TEPMHYCCKOM, 10. Tereporennoe (HECaMOTIPOHU3BOIILHOE) oOpazoBaHue LIEHTPOB KpUCTAJUTH3AIIHH.
TEPMO-MEXaHUYECKOM U Mozuduumposanue.
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XUMHKO-TEPMUYECKOM BO3-
JIEHCTBHSX

BIIUSTHUE CTPYKTYPHBIX Xa-
PaKTEPUCTUK Ha CBOMCTBA
MaTepHargoB M UX HU3MEHe-
HUS TIOJ, BIUSTHUEM YCIIO-
BUH TPOW3BOJICTBA, 0OOpa-
OOTKH U 3KCIUTyaTaluH;
OCHOBHBIE THUIIBI KOHCTPYK-
LMOHHBIX W HWHCTPYMEH-
TaJbHBIX MaTepUANIOB IS
W3AEIUNA  pa3InyHOrO Ha-
3HAYEHUsS] C Y4YETOM OKC-
IUTyaTalMoOHHBIX —TpeboBa-
HUH W OXpaHBbl OKpYXKaro-
el cpenbl

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

22.
23.
24,
25.
26.
217.
28.

=

w

JlennpuTHas KpUCTaIUIU3ALKS.

Kpucramnudeckre 30HbI CTUTKA. Y CajiKa.

Buap! nukBanuu.

Buner nedopmarym. MexaHn3m MIacTHYECKOH e opMaIium.

Haknen npu mnactuyeckoii Aepopmanmu. Posb TUCIOKAIUi B YIPOUYHESHUH.

Paspymienue meTtaios.

Mexanundeckue cBOiicTBa MeTaII0B. KOHCTpYKTUBHAS IPOYHOCTD.

MexaHndeckue XapakTepUCTUKH, OIIpeiesieMble PU UCIIBITAHNU Ha pacTsKEHHE.

TBepmocTh U criocoObI ee onpeneneHus..

MexaHn4yeckue XapaKTepUCTUKH, ONpeaessieMble Py AMHAMUYECKUX UCHBITaHUIX (yOapHas Bs3-
KOCTb, TEMIIEpATypa XJIaJHOJIOMKOCTH).

OCHOBHEBIE TIOHSTHS TEOPHH CIIABOB: KOMIIOHEHT, CIIaB, cucTema, ¢asa. [Ipasumo da3 (mpasuiio
I'u06ca).

Tumbl TBEpABIX (a3 B METATUIMYECKUX CHCTEMAX.

[IpaBuno peryara (IpaBUJIO OTPE3KOB).

OcHOBHbIE TUITBI TBOMHBIX AuarpaMM. @opMUpOBaHUE CTPYKTYPhI TBOMHBIX CILIIABOB.
OBTEKTHUYECKOE MpeBpalleHue. [lepurekTuueckoe npeppaiieHie. IBTEKTONIHOE PeBpalleHHE.
XapakTepucTHKa U BH/I MOJTHOH (a3oBoii quarpammel Fe — C.

XapakTepucTHKa KOMIIOHEHTOB H (pa3 cucremsl Fe — C.

[IpeBpamenns u GopMupoBaHUE CTPYKTYPHI B cTalsiX (OeNbIX 4yryHaX, CephIX Yyr'yHax) B paBHO-
BECHOM COCTOSIHUHU

IlepeyeHb TeopeTHYECKHX BONIPOCOB K IK3aMeHy (5 cemecTp):

CBsI3p MEXIY CTPYKTYPOH U CBOMCTBAaMH CEPBIX UYyTYHOB.

Knaccudukamnms, MapKupoBKa ¥ MIPUMEHEHUE CEPBIX YYT'YHOB (JIMTEHHBIN, BHICOKOTIPOYHBIN, KOB-
KHi, 0TOeJIEHHBIH, aHTU(PUKLIUMOHHBIN).

Biisinue yriieposia ¥ IOCTOSTHHBIX IPUMECE Ha CBOKCTBA CTaJIM.

Knaccudukarys, MapkKUpOBKa U IPUMEHEHHUE YTIIEPOJHUCTHIX cTajel (0OOBIKHOBEHHOI'O KayecTBa,
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No o

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

KayecTBEHHON KOHCTPYKLMOHHON, NHCTPYMEHTAIBHOM).

[IpeBparenns mpu HarpeBe CTajH.

Pocrt 3epHa aycteHuTa npu Harpese.

NzoTepMudeckuii pachaa MepeoxIaXAeHHOTO ayCTeHUTa. M30TepMHuUuecKue AuarpaMMbl pacraia
MEePEOXIIAKIEHHOTO ayCTEHUTA.

[IpeBpatenns npu HEMPEPHIBHOM OXJIAXKICHUU CTANU. TepMOKHHETHYECKHE THArpaMMBbl pacraga
MEePEOXIIAKIEHHOTO ayCTEHUTA.

BrusiHue nerupyrommx 3eMeHTOB Ha YCTOMYMBOCTh I KHHETHKY paciapa MepeoxXIaKIeHHOTO ay-
CTEHUTA.

[IpeBparmienns mpu Harpese (P OTIYCKE) 3aKATCHHOMN CTaH.

Knaccudukanus, MapkupoBKa U IPUMEHEHHE KOHCTPYKLIMOHHBIX JISTHPOBAHHBIX CTajel (cTpou-
TeJIbHAs, MAIIUHOCTPOUTENbHAS AJISl XOJIOAHOM IITAMITOBKH, yIydlllaeMasi, pECCOPHO-TIPY>KUHHAS,
[IapUKOTIOIIMITHAKOBAS, cTanu 1t 3akainku TBY, cramu st XTO).

OCHOBHBIC MOHATHS U KJIacCU(DUKALINS TEPMUYECKON 00pabOTKH.

OTXUT CTaH.

3akanka craiu.

Otnyck ctanu. CtapeHue.

XUMUKO-TepMHUYecKas 00padoTKa.

Tepmo-mMexannveckas 00paboTka CTaju.

CrutaBel Ha OCHOBE MeaH (OpOH3BI, TATYHH).

CraBbl Ha OCHOBE ATFOMUHUSL.

CraBbl Ha OCHOBE TUTaHa. baOOUTHI.

[ToporuikoBbIie, KOMITO3ULIMOHHBIE, aMOP(HBIE MAaTEPHATILI.

CBoiicTBa M IPUMEHEHUE OCHOBHBIX TPYIIT HEMETALITMISCKHX MaTepHAIIOB.

YMeTh

AQHAIU3UPOBATh JAHHBIE O
CTPYKTYpe M CBOMCTBax,
TEXHOJIOTHYECKUX IIPOIec-
cax TPOU3BOJCTBa, 00pa-
00TKM W  MOAUUKAINH

Ilpumepnivie npaxmuyueckue 3a0anus onsa 3auema (4 cemecmp):

1. KaxoBbI pa3Mepbl CTPYKTYPHBIX 3JIEMEHTOB, KOTOPBIE MOXHO YBHJETH (pa3pelrTh) ¢ TIOMOIIBIO
OIITHYECKOTO (CBETOBOr0) MuKpockomna? Kak BeIOpaTh mose3Hoe yBenmdenne Mukpockona? Kakosa
OCHOBHasi OCOOEHHOCTb IIPUTOTOBJICHUS] 00BEKTa AJIs1 MUKPOCKOITMYECKOTO UCCIICIOBAHUS?

2. OObBSICHUTD, 3a4e€M HEOOXOIAMMO HCCIEIOBAaTh MAKpOCTPYKTYpy? Kakumu MeTomaMu 3TO MOXKHO
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MaTE€pUaIoOB M TOKPBITUI
MPUMEHUTENBHO K pele-
HUIO MOCTaBJICHHBIX 33]1aY;

— TpuoOpeTarh 3HAHUS B
o0JacT  MaTepualioBeie-
HUA;

;
— IMPUMCHAITH marepua-
JOBeTYECKHE 3HAHUS B
nmpoecCHOHaNbHON  fes-
TCIBHOCTHU, HMCIIOJIB30BaTh
HUX Ha MCXKIUCHUILINHAP-
HOM YpOBHE

~

10.

11.

12.

13.

14.

15.

16.

17.

crenarb? UTo MOXKET CITyHTh OOBEKTOM MaKpoaHasi3a’?

KakyM MeTomoM MOKHO YCTAaHOBHUTBH THII KPUCTAJUIMUECKON PELIETKH MeTalla U €€ MapameTpbl?
Kakue tumsl pemerok BeTpeyatotes: y MetayuioB? [lodeMy oHM Has3bIBalOTCS IUIOTHOYIIAKOBAaHHBI-
mu?

[lpuBeauTe mpuMep BIMSHUS TUNA CBS3U (TUMA KPUCTAJUIMYECKON PEILIETKH) Ha CBOMCTBA MaTe-
puasa.

[ouemy cBoiicTBa KPHCTAIIMYECKOTO MaTephajia, U3MEPEHHBIC B Pa3HBIX HAIMPABICHHUSX, MOTYT
omM4aThes? B kakux MaTtepranax 3To sSBJIeHHE He HaOMIOAaeTCs U modemy?

[louemy mpu XonomHOW ITaCTHIECKON AedopMaliu (IITaMITIOBKE WM BBITSDKKE) MOTYT 00pa3o-
BaThCs (PECTOHBI IO KPOMKE (Kparo) u3aenus?

OOBSICHUTB, 4eM Pa3ITMUYAIOTCS 0-XKETIe30, Y-JKEeNe30 1 O-)Kene30?

[Nouemy mpu XONMOAHOH TIACTHYECKOH JedopMali BO3PACTAIOT POYHOCTHBIE XapaKTEPUCTUKU?
Kak 310 siBneHue Ha3biBaeTcsA? B KakuX Cilydasix 3TO SBJICHUE HEXENATEIbHO?

Uro 03HauyaloT TepMHUHBI Ae()OpPMALMOHHOE YIPOYHEHHE, 3ePHOTPAHUYHOE YIPOUHEHHE, TUCIep-
CHOHHOE YIPOYHEHHE, TBEPJOPACTBOPHOE YIPOUHEHHE?

[osicauts rpaduyieckn GU3NUECKUIT CMBICI TOHSTHS «PaBHOBECHAS TEMIIEpaTypa KPUCTANTN3AIUH
(nmnaBnenus)». Kakoe ycioBue HEOOXOAMMO BBINOJHHUTH, YTOOBI HAYAJICS MPOLECC KPHCTAILIN3A-
un?

OOBSICHUTD, B YeM OTIHYNE KPUBBIX OXJIXKICHUS KPUCTAUTHIECKUX U aMOP(HBIX Ten? MoxHO Jn
TIOTY9UTh aMOP(HBIN MeTallT (METAIITMIECKOE CTEKIIO)?

Ilouemy 3epHa 3aKpPHUCTAUIM30BABLIECIOCS METATIMYECKOT0 MaTepHaia He UMEIOT TeOMETPHUYECKH
MpaBHILHOH (POPMBI?

Kaxkyro nens npecneytor np BBEIeHUH B paciuiaB (KUIKUHA MeTasun) Moxudukaropos? [Ipusectu
MPUMEPBI ISUCTBUSI MOITU(PHUKATOPOB.

OOBSICHUTB, B KaKOW OTIIMBKE 3€PHO 3aKPHCTAINTN30BABIIErOCS MeTauia OyeT Oolblie: TpH pas-
JIMBKE HUIKOTO METAILIA B ITECYaHyI0 (GOpMY HJIH B METAJUTIYECKYIO?

OOBSCHUTB, K YeMy MOJKET NPUBECTH MEPETPEB paciuiaBa Mpes pasiuBKOW ero B (Gpopmbl (M3I10%K-
HUIIBI)?

OOBsICHUTD, 3a4eM TPOBOIAT OMEPAIMIO MOJACTYKUBAHM IIPY MOMydeHHH OTInBOK? Kak ee ocy-
LIECTBUTh

OOBSCHUTB, IPU KaKOH eopMalii MOXKHO HEOOpaTUMO M3MEHHUTH (OpMY, pasMephl U CBOMCTBA
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18.

19.
20.

21.
22.
23.
24.

25.

26.

27.

28.

29.

30.

MaTtepraa — ynpyrou Wi iacTHYecKon?

OOBACHUTH MOHSTHE TEOPETUYECKAsi MPOYHOCTh KprcTaia. Kak oHa n3MeHseTcs npu W3MEeHEHHH
TUIOTHOCTH TUCITOKALIIN?

OOBSCHUTB, YTO MIPOUCXOAUT NPH POPMHUPOBAHUN TEKCTYPHI B Ie)OPMHPOBAHHOM MaTepuaie?
3aueM TpeOyeTcsi BOCCTAHABIMBATH TUIACTUYHOCTh XOJOTHOAS(OPMHUPOBAHHOTO JIMCTa (KaIHOpO-
BaHHOM 3ar0TOBKH, BOJIOYEHOH MpoBoiokn)? Kakoit 00paboTKo# 3T0 MOXKHO clienaTh?

OOBSICHUTB, KAKOE CBOWCTBO MaTepuaja XapakTepu3yeT TBepAoCcTb. Ha ueM OCHOBBIBAIOTCS METO-
IIbl U3MepeHus TBepaoctu? B uem ux otnuune?

Kak mpoBoasT ucnbiTaHue Ha yaapHyto Bsi3kocTh? Kakosa ero nemns?

C Kaxoil 1esnbio MPOBOAT YCTAIOCTHBIE UCTIBITAHMA?

Ha mpumepe IBYXKOMIOHEHTHOH CHCTEMBI TOKa3aTh, KaKyl0 WH(OPMAIMIO MOKHO IOIYYHTH,
TIOJTB3Y$ICh TIPABHIIOM phrdara (TIpaBUIIOM OTPE3KOB).

CxeMaTn4HO M300pa3nTh TUarpaMMy JBOHHOW CHCTEMBI C OTCYTCTBHEM PACTBOPHUMOCTH (C TIOTHOM
PacTBOPHMOCTBIO, C OTPAaHUYEHHON PACTBOPHMOCTBIO) KOMIIOHEHTOB B TBEPIIOM COCTOSIHUH, JIaTh
XapaKTEPUCTHKY TOUEK, JINHUM Tuarpammel, (a3 1 6e3BapuaHTHBIX PEBPAILEHUH CHCTEMBI.
Paccunrare OTHOCHTENIFHOE KOJMMYECTBO CTPYKTYPHBIX COCTaBJISIOIIMX CIUIaBa NPH KOMHATHOM
TeMIlepaType U CXeMaTHYHO M300pa3uTh CTPYKTYpPY CIlIaBa IBOWHON CHCTEMBI C OTCYTCTBHUEM pac-
TBOPUMOCTH (C TIOJTHOW PacTBOPUMOCTBIO, C OrPaHMYEHHON PacCTBOPUMOCTHIO) KOMIIOHEHTOB B
TBEPJOM COCTOSTHHH.

Onurnte oOpazoBanue JjieneOypura. B kakux cruiaBax oH 00pa3yeTcs, KaKOBbI YCJIOBHS €ro 00pa-
3oBanus? Kakoli jnene0ypuT Ha3bIBaKOT HpeBpaiieHHbIM? CXeMaTH4HO U300pa3uTh CTPYKTYPY Jie-
neOypuTta Ipy KOMHATHON TeMIepaType.

Omumnre oOpa3oBanue nepianTa. KakoBel ycnoBust 00pa3oBaHHs U XapaKTEPUCTUKH 3TOH CTPYKTY-
pp1? CxemMaTHIHO M300pa3uTh CTPYKTYpPY HEpIUTa MpH KOMHATHON TemrepaType. KakoBbl pa3Ho-
BUJHOCTHU 3TOU CTPYKTYpHI?

HazoBute kpuTHYeCKHEe TOUKH CTAIM U MX 0003HaueHue. Kak oHn onpenenstores? Ykasarh UX MO-
noxeHne Ha auarpamme Fe-C.

N300pasuth uarpaMMmy COCTOSIHUS XKeJIe30 — KapOH[ »ejie3a, ykazaTh (ha3bl BO BCEX 00J1aCTIX
JarpaMMbl, PacCCMOTPETh TIpeBpaiiienus B ciiase, conepxariem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3;
4,7) % C. Kak Takoii cruiaB Ha3biBaeTcs? PaccunTaTh OTHOCHTEIBHOE KOJMYECTBO CTPYKTYPHBIX
COCTABJISIFOIIMX B 3TOM CIUIABE M CXEMAaTHYHO M300pa3uTh €ro CTPYKTYpPY NMPU KOMHATHOM TeMIle-
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parype.

31. OOBSICHUTB, YeM AuarpamMma Keiie30 — IpaduT OTIHYACTCS OT JAUArpaMMBbI JKejIe30 — IIEMEHTHT.
N300pa3uTh cXeMaTH4YHO CTPYKTYPHI CEPHIX YYT'YHOB C Pa3HOH METAILIMUECKOW OCHOBOH ((eppHT-
HOH, QeppUTHO-TIEPIUTHOM, TIEPIMTHOMN) U ¢ pa3HON (HOpMOH TpadUTOBBIX BKIIIOUCHHUH (TLIACTHH-
4aToH, mapoBuaHON). OOBACHUTH, KaK MPOUCXOAUT Mporecc rpaduTu3anii U (HOpMHUPOBAHUSL
CTPYKTYPBI B 3THX CIUIaBaX.

IIpuMepHble NpaKTHYECKUE 3aJaHUS 1JIS1 IK3aMeHa (5 cemecTp):
N306pa3uTh monHyo AuarpaMmMy COCTOSIHUS JKEJIe30 — YTIIepo, yKazaTh (a3l BO BceX 00IacTsIX Jua-
IpaMMBI, pacCMOTPETh NIPEBPAIIICHHS B CIJIABE CUCTEMBI JKEJIe30 — KapOwuj xkenesa, coneprkamem 0,01
(0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii cruiaB Ha3zeiBaeTcsi? PaccunraTh OTHOCHTEIBHOE KO-
JIMYECTBO CTPYKTYPHBIX COCTABJISIFOLIMX B 3TOM CIUIABE M CXEMaTUYHO M300pasuTh €ro CTPyKTypy Ipu
KOMHATHOMW TemreparType.
N300pa3uTh NONHYIO AUarpaMMy COCTOSIHHS JKelle30 — yIJepojia, ykaszaTh (a3bl BO BCeX 00JacTsIX
JMarpaMMbl, PaCCMOTPETh NPEBPAILEHHUS B CIIJIABE CUCTEMBI XKene30 — rpadur, cogepxkamiem 2,5 % C,
C pa3HOl MeTaTMYECKOi OCHOBOH ((heppUTHOMH, (heppUTHO-TIEPIUTHOM, IEPIIUTHON) U C pa3HOH (op-
MO TpauTOBBIX BKIFOUECHHH (IIaCTUHYATOMH, MapoBuaHOH). Kak Takoii cruiaB HaseiBaetcs? Cxema-
THYHO M300pa3UTh €ro CTPYKTYpPy IPH KOMHATHOHM TeMIEpaType.
PacimdpoBate Mapku craiy, yKa3aB COAEpKaHHUE YIIIEPOJa, BU U COIEP)KAaHUE JIETHPYIOLIMX dIEMEH-
TOB, KQUeCTBO, HA3HAUYEHUE U TIPHIMEPHBIE CBOHCTBA.
PacimdpoBats MapKy ceporo (JIMTEHHOro, BEICOKOIPOYHOT0, KOBKOT'0) YyTyHa, YKa3aB €ro CTpyKTypy U
YCIJIOBUS TIOJTyIEHHS
HazoBute kpuTHIeCKHe TOUKU CTaIH U nX obo3HaueHue. Kak oHm onpenersiroTesa? Yka3arh UX MMoJIoxKe-
Hue Ha nuarpamme Fe-C.
Kaxkoii aycTeHUT M oueMy HasbIBalOT HepeoxiaxaeHHbIM? Kak onpenenuTs cTeneHb ero nepeoxiax-
nenust?
[Novemy B 3akaJleHHO¥ CTaJIU BCET/Ia MPUCYTCTBYET OCTATOYHBIN ayCTCHUT?
Kak MO>XHO MCITI01530BaTh Ha MPAKTHKE N30TEPMUUYECKUE THAarpaMMBbl paciana MepeoxIaxIeHHOro ay-
cTeHuTa?
Kak m3MeHsITCS CBOMCTBA CTAIM TMPU YBEIWYCHUH CKOPOCTH OXJIKICHWS B INEPIUTHOM WHTEpBaie?
OOBSCHUTB, TOUEMY?
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10. BriOpats Hanbosee AUCTIEPCHYIO CTPYKTYPHYIO COCTAaBISIOUIYIO, (POpMHUPYIOLIYIocs TpH AU Py3HOH-

HOM pacnac NepeoxyIaXXaI€HHOI0 ayCTCHUTA.

11. Yro oO1wero u B 4eM OTJIMYHS B CTPYKTYpax MEpIUT, COPOUT U TPOOCTUT?

12.

13.
14.

15.

16.

17.

18.
19.

20.

21.
22.

OOBSCHUTD, TOYEMY MAPTEHCUT UMEET BBICOKYIO TBEPAOCTh. 3a4eM CTajlb CO CTPYKTYPOH MapTeHCHTA
HAaJI0 [IOABEPraTh OTILYCKY?

OOBsICHUTD, B KaKOH cTain Oy/IeT BBIIIE TBEPAOCTh MpH 3aKaike: B cTaimu 45 wmu 30XT'C?

OOBSCHUTD, Y KaKoi cTajau OyAeT OOJibllie MPOKAINBAEMOCTh — YIJICPOAWUCTON WIIH JIETHPOBAHHOW?
3aueM HeOOXOMMO 3HATH MMPOKATMBAEMOCTh CTaITH?

Kaxk BbIOpaTh CKOPOCTH OXJIAXKACHHS IIPU 3aKaJIKe ISl TOMY4YEHUSI MAPTEHCUTHONW CTPYKTYpPBI IO BCE-
MY CEYEHHIO U3/IENHs?

1 Kakoil ctamu — JOABTETOMIHON WM 3a3BTEKTOMAHON — HYXKHO IPUMCEHSATH HETIONHYIO 3aKaIKy?
[osicauTs, ucnone3ys auarpammy Fe-C.

CpaBHHTE CBOICTBA CTay ¢ OSHHUTHON CTPYKTYpOH M MAapTEHCUTHOW CTPYKTYpOH, ¢ OSHHHUTHOHU W
TPOOCTUTHOU CTPYKTYpOi. OOBSICHUTE Pa3IHUMSL.

Iouemy npu oTIycKe 3aKajleHHOM CTaIi BBIOMPAIOT Pa3IMiHbIC TEMIIEpaTypbl Harpesa?

Kaxkas crans nocne ymydmienus: Oyaer uMeTb 0ojiee BEICOKYIO TBEpAOCTh: cTaib 45 win crans 30XI'C,
€CJIM OTITYCK MIPOBOIMIIN TIPY OTHOM U TOM ke TemriepaType?

[Nouemy pexyIiuii THCTPYMEHT M3 YIJIEPOANCTON CTajli MO/IBEPraroT HU3KOMY OTITycKy. Kakast Oyner
CTPYKTYpa U CBOHCTBA TAKOT'O MHCTPYMEHTA?

B uem ocHOBHast 0COOEHHOCTB U MPEUMYIIIECTBA TEPMOMEXaHHIECKOH 00pabOTKH cTam?

C KaKxoil 1esTbI0 HACKIIAIOT ITIOBEPXHOCTh HU3KOYTIIEPOIMCTON CTalTH YIIIeposioM?

Bnanets

po(eCCHOHATIBHBIM  SI3bI-
KOM B 00JIaCTH MaTepuaio-
BEJICHUS;

MPAKTUYECKUMU HaBbIKaMH
HCTIONb30BaHKUS OCHOBHBIX
METOJIOB HCCIICJOBaHUS B

o0jacTn MaTepualioBesie-
HUS;
BO3MOXHOCTBIO ~ MEXIHC-

IUITJTIMHAPHOT' O IMPUMCHEC-

IIpuMepHble MpaKkTHYeCKHe 3a1aHNs JUIA 3a4eTa M0 pPellleHHIo0 3a/1a4 U3 npodeccuoHAILHON 001ac-
TH (4 cemecTp):

1

2.
3.
4

Kak mpoBectn makpoanann3? KakoBsl ero memm, MeTozp1?

KaxwuM MeTomoM MOYKHO HCCIIEeI0BaTh PacipeiesiCHHEe Cephl B CITUTKE (OTIIMBKE, 3aTOTOBKE)?

Kak npoBectu rimy0okoe TpaBieHHe cTalibHOro o0pasia. Kakosel ero nienu?

Kaknm MeTo1oM MO>KHO BBISIBUT TIOPBI, TPEIIMHBI, PAKOBUHBI, KPYITHBIE HEMETAJUTUUECKHUE BKITFOYCHIIS
B OTJIMBKE (CIIMTKE, OTIIMBKE, TOKOBKE, ITPOKaTe)?

[Tpu MakpoaHanm3e CIHUTKa BBISIBIICH JIMKBAIIMOHHBIN KBajpat (I10[yCa0YHas JIMKBAIUS, OCEBas I0-
PHUCTOCTb, CKBOPEUHHK, KAMHEBUTHBIN U3JI0OM, (pJIOKEHBI, IH(epHbIN 1310M, paccioeHne). OObICHUTD
TIPUYHHEI TTOSIBJICHHS 3TOTO Je(heKTa M BO3MOXKHBIE CIIOCOOBI €T0 UCTIPABIICHUS (IIPEIOTBPAITICHIS).




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

HUS MaTepUaJIOBEICHNUS;
HABBIKAMHU OLICHKH TEXHO-
JIOTHYECKUX U CIYKEOHBIX
Ka4yeCcTB MaTepUalloOB IIy-
T€M KOMIUIEKCHOTO aHallu-
32 KX CTPYKTypel H
CBONCTB, a TaKXe pe3yib-
TaToB ¢nzuko-
XUMHUYECKHX, KOPPO3HOH-
HBIX U JPYI'UX UCIIBITAHUN

~

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Kak oTm4uTh ycTanocTHBIA W3/I0M OT MPOYMX BUIOB U3toMa? KakoBbl IPHUMHEI IPOSIBIEHUS TAKOIO
n3noma?

Kak oTmuuuts Bsi3Koe pa3pylieHue OT XpyIKoro?

Kak npoBecTi MUKpPOCKOITUECKOE HCCIIEI0OBaHNE METAJUTYeCKOro MaTeprana? YTo MOYKHO BBISIBUTH
C ITOMOUIBIO TAKOTO HUCCIIENOBAHUS?

Kak MOX@HO MOBIUATH Ha BENWYMHY 3€pHA IPH KPUCTAILTM3aIUK MeTaa? Kakue Mepsl MOXKHO Npes-
JIOXKHTh JJIs1 TOTO, YTOOBI 00SCIICUUTD IMOTyYSHUE MEJIKOTO 3¢PHA MPY KPUCTAIUTU3AINN?

OOBSICHUTB, B YeM pa3liiuie MEXIY XOJIOIHOW M Topsuell miactideckor aedopmanusivu? [logemy
P XOJIOAHOM IJIACTUYECKON AedopMaly HaOII0AaeTCsl YIPOUHEHHE METallIa, a IPH ropsiueid 3Toro
HE MPOUCXOTUT?

Kak BOCCTaHOBUTH TIACTHYHOCTH XOJOAHOAE(HOPMHPOBAHHOTO JIMCTa (KATMOPOBAHHON 3arOTOBKH,
BOJIOYEHOH MPOBOIIOKH)? Kak OCyIIeCTBUT ONEpaniio PEeKPUCTAUTU3ANMOHHOTO OTKUTa?

Kax onpenenuts mpenen ynpyroctu (Iipeznes TeKy4ecTH, mpees MPOYHOCTH, OTHOCUTENIBHOE YATINHE-
HHE, OTHOCUTEIIFHOE CYKEHHUE, TBEPAOCTh, yAapHYIO BI3KOCTh) MaTepraia’?

Kaxk onpenennTs oTHOCUTENBEHOE KOIMYIECTBO (ha3 (CTPYKTYPHBIX COCTABILSIIOLINX) IIPH 3aJaHHOHN TeM-
nieparype B IBOWHBIX ciuiaBax? [loscHuth rpadudeck.

[pn xakWxX yCIOBHSIX B METANIMYECKUX CIUIaBaX MOXKET 00pa3oBaTh TBEPIbI pacTBOp 3aMEIICHUS
(TBepABIiA PacTBOp BHEIPEHHS, XUMHIECKOE COeIMHEHNE, MEXaHHUeCcKas cMech KOMIOHeHToB)? Kaxk
BBITJBIIAT 00JIaCTH 3THX (a3 Ha IUarpaMmax COCTOSTHUS?

CxemMaTH4YHO M300pa3uTh KPUBYIO OXJIAKACHHS U CTPYKTYPY JIFOOOTO CIUIaBa JIByXKOMITOHEHTHOMH CHC-
TeMbI (C OTCYTCTBHEM PAaCTBOPUMOCTH, C IMOJHOM PacTBOPHUMOCTBIO, C OTPaHMYEHHON PacTBOPUMO-
CTHIO KOMIIOHEHTOB B TBEPZOM COCTOSIHUH) IIPY KOMHATHOW TeMIleparype.

CxemMaTH4HO M300pa3uTh CTPYKTYpY JIFOOOrO CIUlaBa JBYXKOMIIOHEHTHOM CHCTEMBI IPH KOMHATHOM
TeMIlepaType, pacCYNTaB OTHOCHTEIFHOE KOJTMIECTBO CTPYKTYPHBIX COCTABIISIOIIIHX.

[Ipn MUKPOCKOITMYECKOM HCCIIEJOBAaHUH B CIIaBe HAOMIOAat0TCs 3epHa (hepputa 1 HeOONBIIOE KOJIH-
4ecTBO leMeHTuTa. Kak HaszpiBaeTcst Tako# criaB? KakoBbI ero cBOMCTBa U 001aCTH IPUMEHEHUS?
[pu MUKPOCKOTIMYECKOM HCCIIE/IOBAHUH B CIUIaBe HAOII0jat0Test 3epHa (heppurta u niepiuT. Kak Hazbi-
BaeTcs Takoi cruiaB? KakoBbl €ro CBOMCTBA M KaK OHH 3aBHCAT OT KOnu4ecTBa nepnuta? KakoBbl 00-
JIaCTH NPUMEHEHUS 9THX IUTaBOB?

[py MHKPOCKOIIIYECKOM HCCIIEIOBAHNN B CIUIaBe HaOMrojatoTcss nepiut. Kak HasbIBaeTcsi Takod
criaB? KakoBbl pa3HOBHIHOCTH TaKOM CTPYKTYPHI M Pa3INyMsl B UX CBOMCTBAx?




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

20. IIpyr MHUKpPOCKOTIMYECKOM HCCIIEIOBaHUHU B CIUIaBE HAOJIONAIOTCS MEPJIUT U CETKA LIEMEHTHTA 110 Tpa-
HuaM 3epeH. Kak Ha3piBaeTcs Takoi ciuraB? KakoBEI ero CBOMCTBA M 00JIACTH TIPUMEHEHHS ?

21. IIpu MHUKPOCKOITMYECKOM HCCIIEZIOBaHHM B CIUIaBe Habmromaercs neneOyput. Kak HazpiBaeTcs Takoi
croiaB? KakoBbl ero cBolcTBa M 00JaCTH IPUMEHEHVs?

22. Ilpn MAKPOCKONIMYECKOM WCCIIEJIOBAHWH B CIUIaBe HAOFOMArOTCS 3epHA (heppuTa W BKIIFOYCHUS Tpa-
¢ura. Kak Ha3pIBaeTcst Takue criaBbl? KakoBbl pa3sHOBUAHOCTH CIUIABOB € TAKMMH CTPYKTYPHBIMH CO-
CTaBJIAIOIINMHM, KaKOBEBI Pa3jiniusd B UX cBoMcTBax?

23. Ilpn MUKPOCKOITMIECKOM HCCIIEIOBAaHUHY B CIUIaBE HAOIOAAIOTCS 3epHa (eppuTa, IEpIUT U BKITFOUe-
Hus rpagura. Kak Ha3piBaeTcs Takue cruiaBbl? KakoBbl pa3HOBUIIHOCTH CIUIABOB C TAKMMH CTPYKTYP-
HbIMH COCTaBJIAIOIIMMHU, KaKOBbI Pa3jInyusd B UX cBoiicTBax?

24. Tlpu MHKPOCKOITMUECKOM HMCCIICIOBAaHHUHU B CIUIABE HAOJIFOMAIOTCS TIEPIIUT U BKIFOUeHHUs rpadura. Kak
Ha3bIBaeTCs Takue cruiaBbl? KakoBbl pasHOBHOHOCTH CIUIABOB C TAKUMU CTPYKTYPHBIMU COCTABIISIIO-
[IVMH, KaKOBBI pa3JIN4ys B MX CBOMCTBaX?

25. Kak uaeHTH(UIMPOBATh B CTAM BUIMAHIITETTOBYIO CTPYKTYpY? [IpH Kakux ycIOBHSIX OHa MOYKET
00pa30BaThCs U KaK 3TO MOBJIUSET Ha CBOMCTBA CTaIH?

26. IIpy KaKMX yCIOBHUSIX B CTaJlM MOXKET 00pa30oBaThcsl MepechilieHHbi Gepput? Kak oH moBmuser Ha
cBolicTBa cTaim. Kak npenoTBpaTuth ero oopasoBaHue?

27. TaKoro 4yryHa M ero CBoicTBa?

[ ]
IIpumepHble MpaKTHYeCKHE 3aJaHUS AJI51 IK3AMEHA 10 PelIeHUI0 32124 U3 NMpPoecCHOHAIbLHOMN 00-
Jactu (5 ceMecTp)
1. OOwbsicHHTB, KaK BHIOpATH COJEPIKaHUE Yriepo/ia B CTAIM JUISl M3TOTOBJICHUS AT MAaIlIuH, KOHCTPYK-
LMW WK COOPY>KEHUSL.
2. OOBSICHHUTB, KaK BBIOpaTh COEpKaHKE yriepoJa B CTAJIM Il U3TOTOBJICHUS PEXKYIIEro (IITaMIIOBOIO)
WHCTPYMEHTA.
3. Kak no cTpyKTypHOMY NpU3HAKY MOKHO OIPENENUTh CTallb (Oemblii YyTyH, Cepblii YyTyH, MOJIOBHHYA-
TBIN YyTYH, KeJe30 TEXHUIECKOH YUCTOTHI)?
4.  OOBSACHUTH, MOYKHO JIA MCTIONTL30BATE OCITBIA IyTYH B KAYECTBE KOHCTPYKITHOHHOTO MaTepHaa.
5 OOBSCHUTH IPENMYIIIECTBA CEPOTO YyT'yHA TI0 CPABHEHHUIO CO CTAIIBIO.
6.  OOBSICHHUTB, MOYKHO JIM UCIIOJB30BATh OEJIbI YYT'yH B KaUueCTBE KOHCTPYKLIMOHHOTO MaTtepHana?
7 OO0BsicHuTh, Kakas (opma rpadura B MEHBIIEH CTEIEHH OCTA0JSeT METAUIMYECKYI0 OCHOBY UyryHa?




Cmpyxm CmpyxkmypHuviti
VDHbI Manupyenvie 91eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
Kax nomyunts Takyio ¢opmy rpadura B OTIUBKE?
8.  Kax momy4nts OTIIMBKY CO CTPYKTYpOW KOBKOTO uyryHa? KakoBBI pa3sHOBHIIHOCTH CTPYKTYPBI TaKOTO
YyTyHa U €ro CBOWcTBa?
9.  Ilouemy He IPOMCXOANT YIPOUHEHHMS CTAIH TIPHU TOpsTIeH rractTuaeckoi nedopmanmn mpu 1050 °C?
10. Tlouemy medopmarms ceuana (T = 327 °C) npu KOMHATHOM TeMIlepaType sIBIsieTCst ropstaeit nedop-
marueit?
11. Tlpu pekpucCTaIUIM3aHOHHOM OTKUTE XOJIOAHOKATAHOH JIeHTHI 13 cTany 08K oXJakIeHre B MHTEpBae
temriepatyp 680 — 370 °C BeayT ¢ Masioli ckopocTthio. [ToueMy 310 HE0OX0IUMO?
12. Ha3HauuTh pexuM PEKPUCTALTM3ALMOHHOTO OTKUTa ISl HUKOYTJICPOANCTON XOJIOTHOKATAHOH JIMCTO-
BOM CTaJIH.
13. Kak onpenensroT CKIIOHHOCTb CTallk K POCTY 3¢pHA MpH Harpese?
14. Ha3HauuTh PEKUM IMOJTHOTO OTXKUTA JJIS CTAIH MapKH 45,
15. Ha3zHauuTh peXUM HOPMAITU3AIAH YIS CTATTN MapKH 45.
16. BeiOpars TepMuuecKylo 00paOOTKY A UCTIPABICHUS] BUAMAHIITETTOBOM CTPYKTYpPBI B CTAIBHOM OT-
JIBKE.
17. BeiOpars TepMudecKyro 0OpabOTKy A MCIIPABJICHUsS] KPYIHO3EPHHUCTOW CTPYKTYpPbI IOpsSUeKaTaHON
CTaJIH.
18. BriOparth 3aKanovHyto cpely, 00eCIIeuMBAaIONIyI0 HAUOOBIIYIO MPOKATMBAEMOCTh YTIIEPOIUCTOM CTaIIH.
19. BnIOpath 3aKaJI0UHYIO CPEIY VIS 3aKAIKH JISTUPOBAHHOHN YIIIEPOUCTOMN CTAJIH.
20. BoIOparh pexuM OTIyCKa 3aKJICHHOH CTali, 00eCIeUrBarOLINI COXPaHEHHE BEICOKOH TBEPIIOCTH.
21. BroiOparh pexxuM OTIyCKa 3aKaJICHHOH CTalli, 00eCTIeYNBAIOIIHI BBICOKUE YIIPYTHE CBOWCTBA
22. BroiOparh pe:kiM OTITyCKa 3aKaJICHHOM CTal, 00eCTIeYMBAIONINI COYETaHHE BEICOKOM MPOYHOCTH, TBEP-
JOCTH, TNTACTUYHOCTH U YIAPHOH BSI3KOCTH.
23. Cranb 45 ObUIa IOBEPTHYTA HArPEBY TOJ 3aKalKy 10 Temreparypbl 740 u 840 °C. Kakoii pexxiM Ha-
rpeBa BbIOpaH MMpaBWILHO U MOYeMY?
24. Cranp Y10 Obl1a noaBeprayTa HarpeBy oJ 3akaiky Ao temmeparypsl 740 u 900 °C. Kakoii pexxum Ha-
rpeBa BIOpaH MpaBWIGHO U MOYeMY?
3HaTh MPUHLUIB OCHOBHBIX TEX- Ilepeuens meopemuueckux 60npocog K 3auemy: L ——
HOJIOTUYCCKHX IIPOLECCCOB 41. CopTaMeHT METAIION3ACINi, TIOTyIEHHBIX BOJIOUYESHUEM.
IpOMU3BOACTBA MCTAJLIOM3- 42. CopraMeHT METAIUIOU3/IENHH, TIOIyYEHHBIX TIPECCOBAHHUEM. EE gﬁigﬁgTBa

Nenuil; ycrpoiictBa u 000-

43. CopTaMeHT METAIION3ACINH, TIOTyUYEHHBIX JTUCTOBOU IIITAMIIOBKO.




Cmpyxm CmpyxkmypHuviti
Hbll /leMeHm
P Inanupyemvie
/lemMenm Oyenounvle cpedcmsa obpazosamerns
pe3yabmamol 00yYeHUs .
Komneme HOlL
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pyAaoBaHue AJjist OCyLICCTB- 44, CopTaMeHT MEeTAIION3ACIIUMN, TOTYyUYEHHBIX 00BEMHOMH IITAMIIOBKOIA. JUTHH
JCHUA  TEXHOJOTHYECKHX 45. CymHoCTs mporiecca MpecCoBaHus U €r0 PasHOBUIHOCTH. b1.B.JZ1B.06.02

MPOIIECCOB IIPU TPOU3BOJI-
CTBE METaJLIION3/ICIIN;

OCHOBHBIE CXEMBI, OIllepa-
WU, PEKUMBI TEXHOJIOTH-
YECKHUX IPOIIECCOB TPOMU3-
BOJICTBA MCTAJIJION3ICITHH.

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

70.
71.

TexHonorus npouecca NpeccoBaHus MpH MPOU3BOJICTBE METATIIOU3ICIINH.

CyLHoCTb Ipolecca BOIOUYEHHS.

VYipasieHue KauecTBOM MPOAYyKIHH, morydaemoit OM/I.

TexHonOrHs Mpolecca BOJIOYCHUS MPH MPOU3BOJCTBE METAIIION3ICIIHIA.

BonounneHoe 060pynoBaHUE TP IPOU3BOACTBE METAIIOU3ACIIHA.

[epcnieKTHBBI pa3BUTHS MPOLIECCa BOIOYCHUSI.

OO0mast xapakTeprCTUKa Ky3HEUHO-IITaMIIOBOYHOTO ITPOU3BO/CTBA.

OcCHOBHBIE KY3HEUHBIE OTIEPAIlH MTPU POU3BOICTBE METAIUION3/ICITHH.

OO01mast xapakTepUCTHUKA BOJIOYMIBHOTO MPOU3BOACTBA.

IlepcneKTUBbI pa3BUTHUS MPOLIECCca IPECCOBAHUS.

Crienuaan3upoBaHHbIE MPOIECChl 00BEMHOMN IITAMITOBKH MTPU TIPOU3BOICTBE METAJUION3/ICITHH.
CymHocTb mporecca 00beMHOM ITaMIOBKH IPU MPOU3BOJICTBE METAJUION3IEIINH.

CyIHOCTb Mpoliecca JUCTOBOH MTAMITOBKH MTPU TIPOU3BO/ICTBE METAIUIOM3/ICITHH.
PaznenurenbHble onepauy JUCTOBOM MITAMIOBKU IPH MIPOU3BOJACTBE METAJIOU3 AU,

Buovl ucnvimanuii memanionpooykyuu.

T'ubka nucmogo2o mamepuana npu IUCmMoBol WMamnosxe.

Buimsoicka npu nucmosoii wimamnogke.

JlucmowmamnosouHsle npeccvl npu NPOU3EOOCMEE MEMALIOUIOENU.

Ocobvie 6U0bl TUCMOBOU WMAMNOBKU NPU NPOU3BOOCINEE MEMATIOUIOETUL.

Knaccugpurayusa noxpeimuii memanionpooykyuu.

Texnonoeuu naneceHus 3auWUMHbIX NOKPLIMULL NPU NPOU3B0OCIMEE MEMANIOUOETU.
Texnonoeust npou3800CmMEa COPMOBbIX SHYMbIX NPOQpuIel.

Copmamenm enymulx npoguiei.

OcnosHnoe 06opydosanue 05t NPOU3BOOCTNEA COPMOBLIX ZHYMBIX NpOPuieli npu npouzsoocmee
Memaniouzoenui.

OcHognbie 0eghexnmovl MemanionpooyKyuu.

Ocnosnoe 0b6opydosanue 0asi NPOU3BOOCMEA JUCHOBbIX SHYMbIX npounell npu npoussoocmee




Cmpyxm CmpyxkmypHuviti
VpHbLU Manupyenvie anemMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
comneme | PE3yromanmal 00yyeHus or
HYuu npozpammbl
Memaniou30enul.
72. Texnonoaus npouze00cmea IUCmMossix 2Hymvlx npoguetl.
73. TlepcrieKTHBBI pa3BUTHS IpoLecca POPMOBKH.
74. TIpou3BOJCTBO THYTHIX TPOQUIIEH C TOKPHITHAMH.
75. TexHOIOTHs TPOU3BOICTBA CBAPHBIX TPYO.
76. CoprameHT TpyO.
77. CymHoCTh porecca KOBKH IPH IPOU3BOJICTBE METAILION3ICITHA.
78. Topsiuast 00beMHas IITAMIIOBKA IIPY POU3BOACTBE METAILIOU3IEIHA.
79. XKukast IITaMIIOBKa IIPH TPOU3BOICTBE METAIUIOM3IEIHIA.
80. XonoxHast 00beMHas [ITAMITIOBKA TIPH TIPOM3BOICTBE METAIOM3IEIHIA.
YmMmeTh BBIOMpaTh pallMOHAILHBIC
CHOCOOBI MIPOU3BOICTBA Ilpumepnvie npakmuuecKkue 3a0aHus 013 3auema:
METAIUTHYUCCKUX U3JSIIHIA; 13. OmnpenienieHre yCuitMst BOJIOUEHUS TIPH TPOU3BOICTBE METAIOU3ACIIHIA.
paccunThiBaTh Marepuaib- | 14. Onpenenenue ycuius Ipu cBOOOIHON KOBKeE.
Hble OamaHchl TexHoJoru- | 15. OnpeneneHue ycunus nmpu mpeccoBaHUU.
YEeCKUX TpoIeccoB ux Mpo- | 16. OnpeneneHre conpoTuBieHns MeTaia qedopMaIiu Py MPOU3BOACTBE METAIION3 SN,
WU3BOJICTBA; 17. Onpenenenne ycuus mpyu 00bEMHOM IITAMITOBKE.
OCYIIECTBIATh M Koppek- | 18. Onpenenenne ycunus npoduiInpOBaHHUS.
TAPOBaTh  TEXHOJOTHYe-
CKHE MPOIECCH POU3BOJI-
CTBa METAJIOU3 NN,
Bnangers | TexHonoruel mnpoU3BOACT-

Ba METAJJIIOU3ENINN;
BOIIPOCAMM PETYJINPOBAHUS
TEXHOJIOTUYECKUX  PEKU-
MOB;

YMEHUEM yNPaBIATH TEX-
HOJIOTMYECKUMU IIpoLec-
camH aJ1si obecneyeHus

3aoanusn na peuwtenue 3a0ay u3 nPoPeccuoOHaIbHOU obaacmu:
3.Pacuem npoussooumenvHocmu 000py008aHUsl NPU NPOU3E0OCMEE MEeMAanLoU30eUl.
4.Pacuem pacxooa memania 011 onpedeieHnozo npoyecca OM/I] npu npouzsoocmee memaniousoe-
S,




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
pe3yabmamol 00yYeHUs o
Komneme HoOU
Hyuu npocpammol

MOJTyYEHUS MPOTYKITUH C
3aJaHHBIMHA CBOMCTBaMH.

3HaTh OCHOBHBIE TE€PMUHBI U NO- | Ilepeuens 60npocoe 0ns n0020MOBKU K 3a4emy:

HATUSL B 00J1acTH HaHOMa-
TEpUAJIOB U HAHOCUCTEM;
ONpEeNEICHUsT  MPOLECCOB
HAHOTEXHOJIOTHH;
OTJIMYUTCIIBHBIC TPU3HAKN
HAaHOTEXHOJOTMH A Mo-
Jy4YEHUsS HaHOMAaTEpUATIOB
Pa3IMYHOU MEPHOCTH;
XapaKTepHbIE 0COOCHHOCTH
MPOLIECCOB MOJyYEHUs Ha-
HOMAaTEPHAJIOB Pa3JIMUHON
MEpPHOCTH C YYE€TOM D3KC-
TUTyaTallMOHHBIX  TpeboBa-
HUA U OXpaHbl OKpYKaro-
EN Cpebl;

MIPUHLMIIBI BHIOOpA TEXHO-
JIOTUYECKUX PEXKUMOB
MPOIIECCOB TIONyYCHHUs Ha-
HOMAaTEpHUAJIOB C YYETOM
SKCIUTYaTallMOHHBIX Tpebo-

BaHMM M OXpaHbl OKpYy-
YKaIoIIeH cpebl;
TEXHOJIOTUYECKHUE  OIlepa-

UM U TEXHOJIOIMYECKUE
PEKHMBI TIPOLIECCOB IOITY-
YEHUsT HAHOMATEpPHUAIOB C
Y4eTOM  DKCILIyaTallMOH-
HBIX TPeOOBaHUN U OXPaHbI

1. BemectBo, ¢ha3a, Mmatepuain. Mepapxuueckoe cTpoeHUe MatepuaioB. HaHomarepualibl, TEepMHUHBI U OII-
penenenust, knaccupukanusi. Heopranndeckue n opranndeckre QyHKIMOHATbHBIE HAHOMAaTepHaibl. [ no-
puaHbIe (OpraHO- HEOPTAHWYECKIE W HEOPTaHO-OPTaHUYECKUE) MATEPUAITHI.

2. Uctopust BOBHUKHOBEHHSI HAHOTEXHOJIOTHI W HAYK O HAaHOCHCTeMax. MeXIUCIUIUTMHAPHOCTD U MYJIb-
TUANCUUIUIMHAPHOCTD. [IpuMepsl HAHOOOBEKTOB M HAHOCHCTEM, MX OCOOCHHOCTH M TEXHOJOTHYECKHUE
npuiokeHus. OOBEKTHl M METO/IbI HAHOTEXHOJIOTUH.

3. OcHOBHBIC PUHIHIEI (GOPMUPOBAHUSA HaHOCUCTeM. Du3ndeckue u XuMudeckne mMetonabl. lIpomeccsr
MOJTY4YeHUS] HAHOOOBEKTOB «CBEPXY — BHU3Y.

4. Ipoueccel MOTydYeHUsI HAHOOOBEKTOB «CHU3Y — BBEPX).

5. KBaHTOBBIC TOUKH, KBAHTOBEIE SIMBI. [ [pHHIHIIBI pa3paOOTKH TEXHOIOTUN TIOTYICHHUS.

6. Kitactepsl. MeTo/bI ONMy4YeHUs KIACTepoB. TEeXHOIOTHUECKHE IPUEMBI H 000PYI0BaHHE.

7. TeXHOJOTUN «CBEPXY-BHU3» MONydeHUs1 HaHOYacTHIl. O0Ias XapaKTepuCTHKa U CIeU(pHUIECKHE 0CO-
oernocTH MeTo10B. O0OpyI0BaHKE AJIS IOTYYSHHUS HAHOYACTHI] METOJIAMH «CBEPXY-BHU3Y.

8. TexHonorum «CHU3y BBEPX» MoNydeHHsI HaHOYacTUIl. O0Ias XapaKTepUCTHKA U CHEIUPUIECKIE 0CO-
O6enHocty MeToa0B. O0OpyOBaHKE /ISl TOMYYECHUS] HAHOYACTHUI] METOAAMHU «CHU3Y-BBEPX)».

9. 3omb-Tenb METOA: JOCTOMHCTBA, HeocTaTKu. [[prMeHeHue 301b-Teh METOo A IS TTOyYeHs] HaHOMa-
TepualioB. TeXHOIOTHYECKHE TPUEMBI 1 000pYIOBaHHE.

10. Texnonoruu u 060pyAOBaHKE AJIS TIOTYUIEHHS YTIEPOIHBIX HAHOCTPYKTYP.

11. TexHonoruu u 00opyaoBaHHE GUINIECKUX METOJIOB MOTYUECHUS HAHOTUICHOK.

12. TexHonornn 1 00OPyAOBaHNE XUMUIECKIX METOAOB TOTYUYCHHS HAHOIIJICHOK.

13. INonyyenune HaHOIUIEHOK MeToaoM JleHrmiopa-biomkert. TexHoornueckue npueMbl ¥ 000pyI0Ba-
HUeE.

14. IloBepXHOCTHOE MUKPOJIETHPOBAHKE.

15. MoHHas UMILTaHTALIHSL.

16. TexHONOrMM MOTYYCHUST HAHOKEPAMHUKH.

17. HenpepbIBHBIE METOBI HHTEHCUBHOM TUIACTUYECKOH edopmManuu.

18. MeTobl HHTEHCUBHOM TIACTHYECKOH NedopMarin. TeXHOIOTHYeCKre MPUeMbl 1 000pyI0BaHHE.

19. Texnomornu camocOopku. [Iporiecc caMOCOOPKH, MOYNPOBOJTHUKOBEIE OCTPOBKOBEIE CTPYKTYPBHI,

OCHOBEBI HAaHO-
TEXHOJIOTUN
b1.B.JIB.10.01




Cmpyxm CmpyxkmypHuviti
VDHbI Manupyenvie 91eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
OKpY>KaroIle cpeapl; MOHOCIIOH.
OCHOBHble M Bcriomora- | 20. Camoopranuzanus Kak IIpUeM HOJIy4eHHs HaHOCTPYKTYp. TexHomorndeckue npueMsl 1 000pynoBa-
TeNbHBIE MaTepuaibl | | HHE.
obopynoBanue aist moiy- | 21. Texnomorunueckre 0coOOEHHOCTH M 000pyJOBaHUE MOTYUCHUSI aMOP(HBIX METAILIOB.
YeHHsI HAHOMATEPHAaJIOB 22. Jlutorpadus. TexHonormaeckre npruemMsl ¥ 000pyIOBaHNUE.
23. bUOHaHOTEXHOJIOTHH.
24. CynpaMoyeKyIsapHas OpraHu3aius Mojiekysl. MosekysapHoe pacrno3HaBanue. IlomumMepHbie Makpo-
MOJIEKYJIbI, METOABl UX MoaydeHus. CaMoOpraHu3alys B MOJIMMEPHBIX cucTeMax. CynpaMmolieKysipHbIe
HOJIMMEPBI.
25. dusuka HaHOYCTPOICTB. MeTo bl COo3/1aHusl HAHOYCTPOIMCTB. MexaHndecKkue U 3JeKTPOMEXaHUYECKUe
MHUKpPO U HaHOYCTpoHcTBa. CEHCOPHBIE ANEMEHTHl MUKPO- U HAHO-CUCTEMHOM TEXHUKH.
26. HaHOKOMIO3UIIMOHHBIE MaTepHalbl, 0COOEHHOCTH CTPYKTYPHI, CBOHCTBA, METOIbI TTOTyUESHHSI.
27. HaHOTIOpHUCTEIE CTPYKTYPBI, 0COOCHHOCTH CTPYKTYPHI, CBOMCTBA, METO/IBI ITOTyISHUSI.
28. [lepcnieKTUBBI MPUMEHEHUS] HAHOTEXHOJIOTHI JIJIsl CO3/IaHHS MAaTEPHAJIOB M CTPYKTYP C 33JJaHHBIMU
CBOMCTBaMHU.
29. DKOJIOTUYECKHE ACTIEKTHl HAHOTEXHOJIOTUH.
30. ObecrieueHre OXpaHbl OKPYKAIOIICH CPEIbl ¥ 37J0POBbs YeJIOBEKa MPH pa3paboTKe HAHOTEXHOJIOTHIA,
MTPOM3BOICTBE U SKCILTyaTallMi HAHOMAaTEePHAJIOB U HAHOCTPYKTYP
Ymets o0CcyXJIaTb COBpeMeHHoe | BapuaHThl npakTHuecKux padoT:
COCTOSIHME HAHOTEXHOJO- | - OnpenesneHne 0coOOEHHOCTEH CTPYKTYPHOTO COCTOSIHUSI HAHOMATEPHAJIOB Pa3IMYHON MEPHOCTH.
rui; - MeTroas! U3y4eHUs COCTaBa U CBOMCTB HAHOCTPYKTYP U HAHOMATEPUAJIOB Pa3INYHON MEPHOCTH
OTIpeeTATh OCHOBHBIE | - TexHOoJOrHYeCcKre 0cOOeHHOCTH monTydeHus 0D-HaHOCTPYKTYp METOIOM MOPOIIKOBOW METAJLTyPTHH.

TEHJCHIINN pa3BUTHSA Ha-
HOTEXHOJIOTUA C Y4YE€TOM
9KCIUTyaTallMOHHBIX Tpebo-
BaHMH M OXpaHBl OKpY-
JKaloILEel Cpepl;

npuobperaTh 3HaHUS B 00-
JIaCTH TIPOILIECCOB IMOJTyYe-
HUSL HAHOMAaTEepHaJOB U3
pa3IMYHBIX  WCTOYHHKOB

- TexHONOTMYECKNE OCOOCHHOCTH TpuMeHeHUs 1 D-HaHOCTPYKTYp AT MOTUGBUIIMPOBAHUS KOHCTPYKITH-
OHHBIX MaTEPHUATIOB

- TexHONOrMYECKUE OCHOBBI (POPMHUPOBAHMSI HAHOILJICHOK U HAHOMOKPBITHIMA

- TexHoaorn4ecKkue OCHOBBI MOTYUYEHUSI METAJJIOB U CILIABOB C YIBTPAMEIIKO3EPHUCTON CTPYKTYpOU Me-
TOaMU 00Pa0OTKH JJaBICHUEM

- [Ipobnembr HaHOTEXHOIOTHI. OXpaHa OKPYKAIOIICH CPEeIbl U 3M0POBhs UEIOBEKa IpH pa3paboTke Ha-
HOTEXHOJIOTUH U UCITIOIb30BAaHUU HAHOMATEPUAJIOB Pa3IUYHON MEPHOCTH.




Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu

Inanupyemvie
pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

HAYYHOHM WHpOpMAaLUH;
HCIOJIb30BaTh CyIIECT-
BYIOIIME MCTOYHHUKH Hayd-
HOW WH(OpPMALUKN IS TO-
HCKa pelIeHud Ipu paspa-
00oTke »IIeMEHTOB 3 dek-
THUBHBIX HaHOTCXHOHOI‘Hﬁ;
pemate 3amaum  mpodec-
CHOHAJIBHON [JEATEIBHOCTH
pu pa3paboTKe MPOLECCOB
MOJIy4Y€HUA HaHOMaTepua-
JIOB C Y4Y€TOM 3KCILIyaTa-
[IMOHHBIX TpeOOBaHWUU W
OXpaHbl OKpYyKarollen cpe-
Jbl

Bnaners

po(hecCHOHATBHBIM  SI3bI-
KOM B 00JacTH TPOIECCOB
MOJIydeHUST HaHOMaTepua-
JIOB;

MNPaKTUYECKUMH HABBIKAMU
pa3paboTKu 3JICMEHTOB
HAHOTEXHOJIOTUM C  HC-
MOJIb30BAHUEM PA3TUUYHBIX
HCTOYHMKOB HAy4HON WH-
dbopmar ¢ y4eToM 3KC-
IUTyaTallMOHHBIX  TpeOoBa-
HUA U OXpaHbl OKpYyKaro-
EH cpeibl;

METOAMKaMU  0000LIeHUs
uHpopmMamu B 0obOJacTtu
HAHOTEXHOJIOTUI;

Ilpumepnutii nepeuens 3a0anuil 013 NOO20MOEKYU K YCHIHBIM ORPOCAM U CODECEO08AHUAM.

1. AHanu3 AEWCTBYIOIIMX CTAHJAPTOB HA TEPMHHBI M ONpeNesIeHUsI B 00J1aCTH HAHOTEXHOJIOIMH U HAaHO-
MaTepuasoB.

2. llonck crenuanbHON HAYYHO-TEXHUYECKON JTUTEPaTyphl, IAaTeHTHOW MH(OpMAInY, TeMaTiHaeckux WH-
TEPHET-PECYPCOB, CIICHUATU3UPYIOIINXCSA B 00JIACTH HAHOTEXHOJIOTHUI M HAHOMAaTEPHAJIOB.

3. H3yuyeHne OCHOBHBIX NMPHUHIIUIIOB KOHCTPYUPOBAHUS TEXHOJIOTHNA 1 UX alanTainus Ui pa3paboTKH Ha-
HOTEXHOJIOTHH C Y4ETOM MEPHOCTH HAaHOCTPYKTYP U HAHOMAaTEPHUAJIOB.

4. YcraHOBIIEHHE MEKAMCLUIUIMHAPHBIX CBs3eH, HEOOXOAMMBIX IJISl aHAM3a W Pa3pabOTKU 3IIEMEHTOB
HAHOTEXHOJIOTUN AJIS IOJTYYeHU HAaHOMATEPHaJIOB M HAHOCTPYKTYP Pa3IMdHON MEPHOCTH.

5. Touck Hay4HO-TEXHHYECKOH MH(OpMAIIMK M aHAIW3 AITOPHTMa BHIOOpa HAHOMATEPUAIIOB U HAHOCT-
PYKTYp pa3iuIHON MEPHOCTH [T paOOTHI B ONPEAETICHHBIX YCIOBUSIX IKCILTyaTallH.

6. Ilouck Hay4YHO-TEXHMYECKOH MH(OpMAMU M aHAIW3 AITOPUTMa BHIOOpAa HAHOMATEPUAJIOB U HAHOCT-
PYKTYp pa3inIHON MEPHOCTH JUISI BEIOOPA TEXHOJIOTUU HX MOTyYCHUSI.

7. Ilonck HayYHO-TEXHUYECKOW MH(POPMALIMN U aHAJIN3 BPEIHBIX M OMACHBIX (PaKTOPOB HAHOTEXHOJIOTHH,
OKa3bIBAIOIINX BIMAHUE HA OKPY)KAIOLIYIO CPENY H 3/I0POBBE UEIIOBEKA.




Cmpyxm CmpyxkmypHuviti
VpHbLU Manupyenvie anemMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3ynvmamul 00y4eHus. -
Komneme HOU
HYuu npozpammbl
OCHOBHBIMH METOAaMH pe-
IIEHUST 3a71ad  pa3padOTKH
MPOLIECCOB TIONYyYEHHs Ha-
HOMaTEpUaJIOB Pa3IM4YHON
MEpPHOCTH C YyYETOM D3KC-
IUTyaTallMoOHHBIX  TpeOoBa-
HUM W OXpaHbl OKpYXkaro-
el cpesl;
BO3MOXKHOCTBIO HCIOJIB30-
BaHUS MEKIAMCIUTUTHHAD-
HBbIX 3HAHUHN NI pElICHUS
3amaq B o0mactu pazpaboT-
KH TIPOILIECCOB TIONTYYCHUS
HAaHOMATEPHAIOB
3Hath 1. Ilomsruiinbli annapat | Ilepeuens 60npocoe 0nsa nOOZ0MOBKU K 3a4emy:
Teopuun mporieccoB | 1. HanorexHonorum u HaHoMarepuaibl. O0mue cBeneHns. OCHOBBI KiTacCU(DUKAIIMN U THUITBI CTPYKTYP
nedopMaImOHHOTO HAaHOMAaTEPHAJIOB.
HaHOCTPYKTYPHPOBAHUSL. 2. OcCoOEHHOCTH CBOMCTB O0OBEMHBIX HaHOMAaTepUasioB. DHU3NUECKHUE MPUYHUHBI CHEIHU-(DUKA CBOWCTB
2. OcHOBHBIE TOIXOABI K | HAHOMAaTEPHAJIOB.
MTOJTyYEHUIO o0bemMHBIX | 3.  OrpaHW4eHus U 00JIACTH MPUMEHEHUST 00hEeMHBIX HAHOMATEPHAJIOB. OCHOBHI Jie-
HaHOMAaTepHAaIOB u|4.  OcCHOBHBIE MMOAXOABI H METOJIBI OJTYYCHUSI 0OBEMHBIX HAHOMATEPHAJIOB. (bopMarmoH-
KJ1accu (UKo 5. TlIpoueccbl MHTEHCHBHOM TIacTU4eckoi gedopmanuu. CylniHOCTb, 0COOCHHOCTH, TPEOOBAaHUS U OC- HOTO HAHOCT-
OCHOBHBIX METOJIOB | HOBHBIE TIpaBHJIa 0OPAOOTKH.
nehopMamoOHHOTO 6. OCOOCHHOCTH HAINpPSHKEHHO-ACPOPMHUPOBAHHOIO COCTOSIHHUS MaTepuajia B MPOLECCe MHTEHCHBHOU PYKTypHpoBa-
HAHOCTPYKTYPUPOBAHUSI. TUTACTHYECKOH JIeOpMAITUH. HUS
3. OcHoBubie Metoasl | 7.  Kmaccudukanusi COBpeMEHHBIX HPOLECCOB APOPMALOHHOIO HAHOCTPYKTYPHUPO-BaHHsI 00bEMHBIX b1.B.JIB.10.02
e OpMaHOHHOTO MaTepUaoB.
HAHOCTPYKTYpPHUPOBAHUS 8.  JluckperHble criocoObl AedopMaliMoHHOr0 HaHOCTPYKTypupoBaHus. CiocoOb!l Je-hopMalimOHHOTO
MaTepuasoB, WX | HAHOCTPYKTYPHUPOBaHUS 3aTOTOBOK KPYUEHHUEM.
0Cc00EHHOCTH, 9.  JluckpeTrHbIe CIOCOOBI JeOPMAIIMOHHOIO HAHOCTPYKTYpUpOBaHUS. TpaJulMOHHBIA U MOACPHU3U-
TEXHOJIOTHYECKHUE pPOBaHHBIE CXEMBI ITPOIlecca PABHOKAHAIBHOTO YIIIOBOTO MPECCOBAHMS 3aT0TO-BOK.




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm
P Inanupyemvie
a1emenm Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal o0Oyuenus or
Hyuu npocpammol

OTpaHUYCHUS "
MIEPCTIEKTHBHI TIPUMEHEHHS.
4. 3aKOHOMEPHOCTH H3Me-
HEHUSA CTPYKTYPBL U KOM-
TIeKca (n3uko-
MEXaHUYECKUX CBOICTB
METaJUIOB W CIUIABOB B
mporieccax  AaegopMannoH-
HOTO HAHOCTPYKTYPHPOBa-
HHA.

S. TpeboBanwus,
MIpeIbSBISEMbIS K
rporeccam
nehopMaIMOHHOTO
HaHOCTPYKTYPUPOBaHUS H
mpaBuia  (popMHpPOBaHUSA
CYOMUKPOKPHUCTAITHYECKO
51 U HaHOCTPYKTYPBI
00BEMHBIX MaTepHajioB B
mpolieccax 00paboTKH
JIaBIICHUEM.

6. Teoperndeckne OCHOBBI
MpoIeccoB  AeopMannoH-
HOTO HAHOCTPYKTYpPHpOBa-
HUSL.

7. DKOJIOTNYECKHE aCTIEKThI
mporeccoB  AedopMaIioH-
HOT'O HaHOCTPYKTYPHUPOBa-
HUSL.

10. JluckpeTHble CcrocoObI JeOpMAIIMOHHOTO HAHOCTPYKTypupoBanus. CrocoObl ne-(popMairnoHHOTO
HaHOCTPYKTYPHPOBAHUS 3arOTOBOK B IIPOLIECCE IPOKATKU

11. JluckpeTHble CrocOoObI JeOpMAIIMOHHOTO HAHOCTPYKTypupoBanus. CrocoObl ne-(popMairnoHHOTO
HaHOCTPYKTYpPHPOBAHUS 3aTOTOBOK B MPOILIECCE IKCTPY3UH WUITH OCAJKH.

12. HemnpepbiBHBIE CIOCOOBI Ae(OPMAIIMOHHOTO HAHOCTPYKTYPHUPOBAHHS 0OBEMHBIX MaTEPHAJIOB.

13. IlpakTudeckoe MpUMEHEHHE MPOIECCOB AePOPMAIIMOHHOTO HAHOCTPYKTYPHUPOBA-HUS: TTPOOIEMBI U
INEPCICKTUBHLIC HAIIPABJICHUA PAa3BUTUSA.

14. 3akOHOMEpPHOCTH M3MEHEHHS MUKPOCTPYKTYPBI U MEXaHMYECKHE CBOWCTBA YIJIE-POAUCTBIX KOHCT-
PYKLHMOHHBIX CTaJiell B poLecce AehOpMalMOHHOTO HAHOCTPYKTYPHPOBA-HHUS.

15. TepMOCTaOMILHOCTh YTIIEPOAUCTHIX KOHCTPYKIIMOHHBIX CTaliel, MONydYeHHBIX B mpomecce aedop-
MAalMOHHOI'0 HAHOCTPYKTYPUPOBAHUS.

16. IlpumeHeHHE HETIPEPHIBHBIX CITOCOOOB Je(hOPMAaIlMOHHOTO HAHOCTPYKTYPHUPOBAHUS IS TTOTYIEHUS
KOHCTPYKIIUOHHOH CTaJIbHOM IPOBOJIOKH C 3aJaHHBIMU CTPYKTYPOU U CBOMCTBaMHU.

17. JlocTOMHCTBa HEMPEPBIBHBIX METOJIOB 1e(hOPMAIIMOHHOTO HAHOCTPYKTYPUPOBAHHUSL.

18. Cymnocts npouecca PKY-«koHpopm» npeccoBanusl.

19. CxoxncTBO M pa3iuyue NPOLECCOB KPYUYEHHUS IO/ BBICOKMM JIaBJIEHHEM C OTKPBITHIMH OOHKaMH U
Kpy4eHHs B 00MKax C MOJOCTHIO.

20. HemocTaTku TUCKPETHBIX METOJIOB Je(pOPMAIIMIOHHOTO HAHOCTPYKTYPHUPOBAHUSI.

21. Cytp paBHOKaHaJIBHOTO yrioBoro npeccoBanus (PKVYII).

22. MonaepHU3UpPOBaHHBIE CXEMBI TPAAUIIMOHHOTO Tiporiecca PKVYIIL.

23. Pacyer mnpwuparieHus creneHu aedopMaldd B IPOIECCe MHOTOKpaTHOW 0O0pabOTKU 3aroTOBOK
criocobom PKVIIL.

24. CymHocTb Ipo1iecca BCECTOPOHHEN KOBKH.

25. CymHocThb nporiecca IMUKINYeCKon 1eopMallii «0caka — SKCTPY3HS - 0CaTKay.

26. CymHocTh criocoda BUHTOBOM SKCTPY3HH.

27. Cymnoctb «Conshearing» mporecc.

28. CylecTByIONME CXEMbl HMHTECHCHBHON IUIACTHUYECKOM nedopManuu Uit  J1ehOpMAIHOHHOTO
HAaHOCTPYKTYPHUPOBAHUS JIMCTOBOI'O IIpOKATa.

29. DKONOrUYecKre acreKThl METOI0B 1e(hOpMALIOHHOTO HAHOCTPYKTYPUPOBAHHSL.

30. OGecrieueHue OXpaHbl OKPY)KaloIIel Cpebl ¥ 3I0POBbs YellOBEKa MPH Pa3paboTKe HOBBIX METOJIOB
JeOpMaIMOHHOTO HAHOCTPYKTYPUPOBAHUSI.




Cmpyxm CmpyxkmypHuviti
HblLU /1emMenm

P Inanupyemvie

a1emenm Oyenounvle cpedcmsa obpazosamerns
pe3yabmamol 00yYeHUs o

Komneme HoOU

Hyuu npocpammol
YMmeTs 1. IlpuoOperaths 3HaHUs B | BapuaHThI MpakTHUECKUX paboT:

obmactu MIPOIIECCOB
nehopMaIMOHHOTO
HaHOCTPYKTYPUPOBaHUsA
00BEMHBIX MaTEPHUATIOB.
2.KoppeKTHO BbIpaxkaTh U
apryMEHTUPOBAHHO
00OCHOBBIBAThH ITOJIOKEHUS
MpeIMeTHON 001acTn
3HaHUA IPUMCHUTCIIBHO K
00JIaCTH HAHOMH/YCTPHH.
3. OOBSACHATH CYIIHOCTH H
0COOEHHOCTH
MIPUHIUIIMATIBHBIX CXEM
MIPOIIECCOB
nedopMaImOHHOTO
HAHOCTPYKTYPUPOBAHUsA
00BbEMHBIX MaTEPHAJIOB.

4. IlporHo3upoBaTb I€O-
METpUYECKHE TapaMeTphl U
KOMILIEKC JKCILTyaTaInoH-
HBIX XapaKTEPUCTHK KO-
HEYHOH TMPOIYKIIMH Ha OC-
HOBE 3HAaHUM TeopeTHye-
CKMX OCHOB MpOIIECCOB 00-
paboTKH, a TakXke 3aKOHO-
MEpHOCTEM W3MEHEHHUS
CTPYKTYpbl M KOMIUIEKCA
(U3MKO-MEXaHMYECKUX
CBOMCTB METAJUIOB U CILIa-
BOB B mporieccax jaedop-

- XapakTepHble 0OCOOCHHOCTH METOAOB 1e()OPMALIMOHHOI'O HAHOCTPYKTYPUPOBAHUS

- OCOOCHHOCTH MPOEKTUPOBAHMS JUCKPETHBIX METOJOB 1e(hOPMALIMOHHOTO HAHOCTPYKTYPHUPOBAHHS.

- OCOOCHHOCTH MPOEKTUPOBAHUSI HEMPEPHIBHBIX METOJOB /1e(hOPMALIMOHHOTO HAHOCTPYKTYPUPOBAHUS
MPOBOJIOKH.

- OcOOEHHOCTH MUKPOCTPYKTYPBI M1 MEXaHUYECKUX CBOMCTB, (POPMHUPYIOLIMXCS B IPOLIECCE PABHOKA-
HaJIBHOT'O YTJIOBOI'O MTPECCOBAHMS YIIEPOIUCTHIX KOHCTPYKIMOHHBIX CTaleH.

- Oco0eHHOCTH TPOSIBICHUS TEPMOCTA0MIFHOCTH YTIIEPOAUCTHIX KOHCTPYKIIMOHHBIX cTaneid ¢ YM3
CTPYKTYpOH, chOpPMUPOBAHHON B MPOLIECCE PABHOKAHAIBHOTO YITIOBOTO IPECCOBAHUS.

- IIpobnembr pa3paboTKK UM NMPHMEHEHHST METOJIOB JAe(OpMAIlMOHHOTO HAHOCTPYKTYPHPOBAaHHSI WU HX
BJIMSIHUE HA OKPYXKAIOLIYIO CpeNy.




Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu

Inanupyemvie
pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

MallMOHHOTO  HaHOCTPYK-
TypUPOBaHUSL.

5. IlpuMeHsITh Ha IIPaKTUKE
3HaHHA O COBPEMEHHBIX
MeToAax WHTEHCUBHOU
mIacTudeckor  nedopma-
LIMd WU 3aKOHOMEPHOCTSIX
W3MEHEHUSI CTPYKTYpPBl H
CBOICTB MAaTrepualoB B
nporeccax  Aeopmanuon-
HOTO HAHOCTPYKTYpHpOBa-
HUSl TIPH NPOEKTUPOBAHUHU
TEXHOJIOTHYECKUX TPOLec-
COB TIOJIYYEHHS MeETalJIo-
u3genuii ¢ TpedyeMbIM
YPOBHEM (hnzuko-
MEXaHUYECKUX CBOMCTB.

6. IlpoBomuTe  aHaAMU3
BIMSIHUSL TIPOLIECCOB  Je-
(hOpMaIMOHHOTO  HAHOCT-
PYKTYpHpOBaHHA Ha OKpY-
KAIOLIYIO Cpeay.

Bnaners

1. [IpodeccrnonanpHBIM
A3BIKOM pEeAMETHON
00J1aCTH 3HaHUSL.

2. Cnocobamu
JEMOHCTpaLuU YMEHMUS
aHAJIM3UPOBATH CUTYAIHIO
pu U3yYEHUHN u
MIPOEKTHPOBAHNU
TEXHOJIOTHYECKHUX

Ilpumepnutii nepeuens 3a0anuil 013 NOO20MOEKU K COOECe008aAHUAM U YCHIHBIM ORPOCAM.

1. Ananu3 IeWCTBYIOIIMX CTAaHAAPTOB Ha TEPMHHBI U OIPENENeHNs B 00JaCTH HAHOTEXHOJIOTHH M HaHO-
MaTepuasoB.

2. Ilouck crienuanbHON HAyYHO-TEXHHYECKOH JIMTEPaTyphl, MaTEHTHOW MH(pOpManuu, TeMaTudeckux H-
TEPHET-PECYPCOB, CIICHUATU3UPYIOMIUXCSA B 00JIACTH HAHOTEXHOJIOTH M HAHOMAaTEPHAaJIOB.

3. H3ydeHue OCHOBHBIX MPUHIMIIOB KOHCTPYHPOBAHUSI HAHOTEXHOJIOTHH M WX aJarTaius Ui pa3padoT-
KH METOJI0B J1e(POPMALIIOHHOTO HAHOCTPYKTYPUPOBAHUSI.

4. YcTaHOBJICHUE MEXIUCUUIUTMHAPHBIX CBS3€H, HEOOXOAUMBIX AJISl aHAJIM3a U pa3pabOTKU METOJIOB Jie-
(hOpMaIIMOHHOTO HAHOCTPYKTYPHUPOBAHHSI.




Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu

Inanupyemvie
pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

MPOIIECCOB
nedhopMaOHHOTO
HAHOCTPYKTYpPHUPOBAHUS
00BEMHBIX MaTEPHAJIOB.

3. Crocobamu OTIEHWBaHUS
3HAYUMOCTH M TIpaKTHYe-
CKOM IPUTOAHOCTU IIOJIY-
YEHHBIX Pe3yIbTaTOB.

4. [IpakTnueckumu
HaBBIKAMH HCIIOJIB30BAHUS
COBPEMEHHBIX IOJIXO/I0B M
METOJIOB K TIOJYYEHHIO,
HICCIIETOBAHUIO "
o0OpaboTke
HaHOCTPYKTYPHBIX
MaTepuaioB B  0ObeMe,
HEO0XO0IMMOM JUISL
JAJIbHEHIIIer0 O0y4YeHUs U
npoeccnoHaIbHON
JeSITEIbHOCTH.

5. HaBblkamMu IPOEKTHUPO-
BaHHUs TpoleccoB aedop-
MaIlMOHHOTO  HaHOCTPYK-
TypUPOBAaHUS C  YYETOM
o0ecriedeHus]  IKOJIOTHYe-
CKO# 0€3011acCHOCTH.

5. [louck HayYHO-TEXHUYECKOW WH(pOPMAIMK U aHAJIU3 AJITOPUTMA BBEIOOpa METOO0B JIe(OPMAIIMOHHOTO
HAHOCTPYKTYPHUPOBAHUS IS TIONYICHUS U3JIeNNi 3aJaHHOH (POPMBI 1 pa3MepoB.

6. [lonck HayYHO-TEXHUYECKOH MH(DOPMAIMU U aHAJIU3 BPEIHBIX M OMACHBIX (PAKTOPOB METOJOB jaedop-
MallMOHHOTO HPAHOCTPYKTYPHUPOBAHUS, OKa3bIBAIOIINX BIWSHHUE Ha OKPYKAIOIIYIO CPEIy W 3I0pPOBBE
YeloBeKa.

3HaTh

MmpaBWiIa TEXHUKH 0e30-
[IaCHOCTH, MIPOU3BOICT-
BEHHOM CaHUTapuu, Io-
XKapHOH 0e30MacHOCTH U
HOPMBI OXpaHbI TPyJia

OdopmieHne Ha TPaKTUKY B OT/AENE TEXHUYECKOT0 00YUEeHUS TPEATIPUSITHSL.
[Tonydenue npomycka Ha NpEANPUATHE

[IpousBoact-
BCHHAsA —
MPENIUIIIIOM-
Has HpaKTI/IKa




Cmpyxm
VPHbIL
oemMenm
Komneme
HYyuu

Inanupyemvie
pe3ynvmamul 00y4eHus.

Oyenounvle cpedcmsa

CmpyxkmypHuviti
91eMeHm
obpazosamerns
HOU
npOSPAMMbL

YmeTs

OPUMEHSTH HaBBIKU  HC-
MOJIb30BAaHUSI  TEXHOJIOTH-
YeCKUX orepanuid, obopy-
JOBaHMHsI, HOPMATHUBHBIX
MaTepruajoB IO TEXHOIO-
TUYECKOM MOATOTOBKE
MIPOM3BOJCTBA, KauecTBY,
CTaHIAPTHU3ANUNA M CePTH-
(hMKaM OCHOBHBIX THITOB
MaTepHajoB C Y4eTOM Ipa-
BWJI TEXHHUKH Oe30macHo-
CTH,  INPOU3BOACTBEHHOU
CaHUTapHH, MOXKAPHOM
0e30macHOCTH ¥ HOPM OX-
paHBbI Tpyia

W3ydenue nmpaBuil TEXHUKH O€30MACHOCTH.
WHCTpyKTaX 110 TEXHUKE OE3011aCHOCTH

Bnaners

CIIOCOOHOCTBIO TTPUMEHSTH
HaBBIKU HCII0JIb30BaHHS
TEXHOJIOTHUECKUX  Orepa-
M, o0OpyIOBaHUS, HOP-
MaTHUBHBIX M METOUYE-
CKHX MaTepHaJiOB IO TeX-
HOJIOTHYECKOHN ITOJATOTOBKE
MMPOM3BOJCTBA, KAadeCTRBY,
CTaHAAPTHU3AINN W CEPTH-
(1)I/IKaIH/II/I OCHOBHBIX THUIIOB
MaTepUaOB a TaKXKe U3Je-
JINH Ha UX OCHOBE

Odopmienune Ha MPAaKTUKY B OT/IETIE TEXHUUECKOTO O0yUEHUSI PETPUSITHSL.

WHCTpyKTaX 10 TEXHUKE OE30MaCHOCTH

B52.B.04(IT)

I1K-13 -

TOTOBHOCTHIO OLICHUBATH PUCKHU U ONIPCACIIATH MEPHBI 110 o0ecrneyeHNUI0 OC30IMaCHOCTH TEXHOJIOTHYSCKUX nmponeccoB

3Harth

MCETOAUYCCKUEC, HOPMATHB-
HBIC U PYKOBOAAIIUC CTAH-

Teopernueckuii BOnpoc:

1. Puck xak xonmdyecTBeHHAs OIICHKa OIIaCHOCTH. OCHOBHBIE TOJIOKCHUS TCOpHU PUCKA. KOHI_ICHLII/IH

besomnacHocTth




Cmpyxm CmpyxkmypHuviti
Hbll 91eMeHm
;l/gMBHm Haanupyemvie Oyenounvle cpedcmsa obpazosamerns
comneme | PE3yromanmal 00yueHus ol
HYyuu npocpammol
JapThl U JOKYMEHTBI B 00- | MPHEMIIEMOTO PUCKa. XKU3HEenes-
JaCTH TEXHHMKH Oe30macHo- | 2. [IpuHuumsl obecrieueHus 6e30nacHocT. MeToIbl U cpesicTBa 0becreyeHust 6e30MacHOCTH. TEINHHOCTH
CTH,  MPOU3BOACTBEHHOU | 3,  [IpuumHBI OMHUOOK M HAPYIIEHH YeJI0BeKa B IIPOLIECCe TPY/IA. b1.5.08
caHuTapuu, TOXAPHOH | 4, [Ipon3BOACTBEHHAS CPEIA U YCIOBHS TPYHA.
0e30MacHOCTH M OXPaHbl | 5 TgxecTh M HAPSKEHHOCTD TPY/IA.
Tpyna 6. OcHOBHbIE IPUYUHBI TIOPAKEHHS YETIOBEKA IIEKTPUUECKMM TOKOM. J[eiiCTBHE TOKA Ha YesIoBEKa.
7.  ®akTOpbl, ONPEICISIOIIIE ISHCTBUE EKTPUYCCKOTO TOKA HA OPraHU3M YeJIOBeKa
YMmeTs o0CcykaaTh crmoco0sl (- 3AJJAHUE
(hEKTUBHOTO pEIICHHUS B BamauaNel
obmacti B 00NACTH TEXHHU- I[TycTh, YnciI0 PabOTAIOIMX B XUMHYECKOH IPOMBIILIEHHOCTH cocTaBiuseT 300 Thic. yen. Exe-
K1 0e30macHOCTH, MPOU3- o 6
BOI[CTBGHHOﬁ cannTapHH, TOAHO Ha NpCANPUATUAX XUMUYCCKOU NPOMBINIJICHHOCTH B PE3YJIbTATC HECUACTHBIX CIIy4acB IIOruoacT B
MOAPHOH GE30MACHOCTH H cpeaneM 150 uen. Onpenenure BEIUUUHY UHAUBUIYATBHOTIO pucKa. [IpeBhIIaeT 1M pacueTHOE 3HAUCHUE
OXpaHbl TpyJia BEJIMYMHY NIPUEMIIEMOT0 PUCKA IS Pa3BUTHIX CTPaH.
3amaua Ne2
B HaceneHHOM IyHKTE B pe3yJibTaTe 3eMIIETPSCEHHs ObUIO pa3pylueHo okono 20% 31aHuii U3 KaM-
Hi, TIOJTYYHWIIA TOBPECIKACHUSA cna60171 CTEIEHH JKeJIe300€TOHHBIE U KUPHOHUYHBIC CTPOCHUS.
Bormpocsr.
- IIpennonoxure cuily TOJTYKOB IPOU3OILEALIETO 3EMIICTPSCCHHUS.
- Kakwue ceiicMuieckue BOJIHBI BO3HUKAIOT TP 3eMJICTPSICEHUSIX M KAKOBBI MX OCOOCHHOCTH?
- YKaxuTe MEpONpUATHS N0 00ecTiedeHUI0 0€30MaCHOCTH HACEIEHHUS BO BPEMsI 3eMJIETPSICEHUS
- VYkaxwure npoduinakTHyeckue MEpONpHUsITHS N0 oOecreueHu0 0e30MacHOCTH HAaCelIeHUs B celic-
MOOIACHBIX pailOHaX.
- PaccumTarh ypoBeHb pHCKa Pa3pyLICHUs] KHUJIOTO 3AaHUS U1 JAHHOW MECTHOCTH.
Brnaners | cmoco0aMu OLeHHBaHUS KommuiexcHble 3a1aHus:

3HAYUMOCTH U MPAKTHYIC-
CKOM MPUTOAHOCTHU MOJTY-
YEHHBIX Pe3yJIbTaTOB B 00-
JIACTH TEXHUKHU O€301TacHO-
CTH, ITPOU3BOJICTBEHHOM

3amanueNel

B 30 kM OT Bamero mocTOsHHOTO MECTa KUTEIbCTBA MPOU30IIIIA aBaApHUs HA XUMHUUECKH OMAaCHOM
oOnekTe. Bo3nukina yrposa 3apaxenns mozeit u mectHocTH AXOB (ximopom). Onpenennure mopsAaoK Jei-
CTBUH.




Cmpyxm CmpyxkmypHuviti
VDHbI Manupyenvie 91eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
CaHUTapHH, OKAPHOI 3ananueNe2
0e3011aCHOCTH U OXPaHbI ITo cucreme onosewmenust PCUC 6bL1 1oydeH cUrHaia 00 OMacHOCTH OOLIMPHOrO MOATOIUICHUS
TpyAa TEPPUTOPHUH B paiioHe Ballero MpoXkuBaHus. 3 cooOmIeHus MOHITHO, YTO Balll IOM TMOMAJeT B 30HY MO/I-
ToruieHust. Onpenennure NopaIoK ASHCTBUI B CIOKUBLICICS CUTYallUU.
3HaTh IpaBWIa TEXHUKH 0e30-
MacHOCTH, MIPOU3BOJCT-
BEHHOM caHHWTapuu, 10- | M3ydyeHue mpaBuil TEXHUKH O0€30MaCHOCTH
JKapHOH 0e30MacHOCTH U
HOPMBI OXpaHbl TpyAa
Ymethb MNPUMEHSTh HaBBIKA  HC-
MOJIb30BaHUSI  TEXHOJIOTH-
YEeCKHX OIepalii, 00opy- IIpownsBoact-
JOBaHMsI, HOPMATHUBHBIX BEHHas - IIpak-
MaTepuajgoB IO TEXHOJO- THKA T10 TIOJTY-
THYECKON noaroroske | O6paboTka u cucreMaru3anys GaKTHUECKOT0 U JIUTEPATYPHOro MaTepHaia: YEHHUIO TIpO-
MPOM3BOJCTBA, KAadecTBY, | MI3ydueHne MaTepraioB Mo MJIaHUPOBAHHUIO, TEXHUYECKOMY HOPMHUPOBAHHUIO U OPTaHU3alUU TpyJa B LIEXe. (beccronas-
CTaHIApTH3alMU U cepTu- | O3HaKOMIIeHHE ¢ paboToi TIIaHOBO-9KOHOMHUYECKOH TPYIIIEI, C METOaMH y4yeTa BBITIOJTHEHUS TUIaHa OT- o
(UKaIM OCHOBHBIX THIIOB | IENILHBIMU TIPOM3BOJICTBEHHBIMU y4acTKaMH U arperaramu. MeponpHsaTHs 10 MOBBIIIEHHIO MPOU3BOJIU- HBIX YMCHHH 1
MaTEpHaJIOB C yYETOM Mpa- | TEIbHOCTH TpyAa. TeXHUKO-9KOHOMHUYECKHE TIOKA3aTeIH OTIBITA TPO-
BUI TEXHMKH O€301acHO- q)eSCHOHam"
CTH,  HPOU3BOJCTBEHHOM HOM CATEIIb-
CaHUTapuy, MOXKapHOU HOCTH
0€30IacHOCTH U HOPM OX- b2.B.03(IT)
paHbl Tpya
Bragets | cnocoOHOCTBIO TPHUMEHSATH

HaBBIKM  HCIIOJIb30BaHUS
TEXHOJIOTMUECKUX  Omepa-
i, 000pyIOBaHUSA, HOP-
MaTUBHBIX H METOJHYC-
CKMX MAaTepHaJIOB IO TeX-

W3y4enue npaBuil TEXHUKH O€30MIaCHOCTH.

WHCcTpyKTaXK 10 TEXHUKE OE30MaCHOCTH.

MeTposioru4ecKuii KOHTPOJIb BBITYCKaeMOU MPOAyKIUH B 11exe. Opranu3anus padoThl OTeNna TeXHUYe-
CKOT'O KOHTpPOJISi. MeTOIbI KOHTPOJISi TOTOBBIX MeTH30B. OCHOBHBIE BHJIBI Ie()EKTOB, IPHYUHBI 00pa30oBa-
HUA, METOABI UX BBIABIICHUA U MCPOIIPUATHUSA 110 UX YCTPAHCHUIO




Cmpyxm CmpyxkmypHuviti
VDHbI Manupyenvie 91eMeHm
neMeHm Oyenounvie cpedcmea obpazosameins
pe3yibmamul 00y4eHUs. .
Komneme HOU
HYyuu npocpammol
HOJIOTHYECKOW TOATOTOBKE
IIPOM3BOJCTBA, KadecTBY,
CTaHJapTHU3aLUd U CepTH-
(uKau OCHOBHBIX THIIOB
MaTEepHaJIOB a TaKXKe Me-
TaJUIOM3AEIUI Ha UX OCHO-
BE
3HaTh Mepbl 1o obOecneuenuto | [Tocemenne NeKuii U SKCKYPCHA AJ1sl IPAKTUKAHTOB:
0e30IacHOCTH TEXHOJIOTHU- | Bun BhIIycKkaeMoOil 3aBOAOM MNPOIYKLUH, MCTOYHUKH IIOJYy4aeMOro HCXOIHOIO MaTepuana, TOIUIMBA,
YECKHX MPOLIECCOB 3NIEKTPOIHEPTHH, BOIOCHAOKEeHUS. TexHomornyeckas cBs3b OCHOBHBIX IPOM3BOICTBEHHBIX 1IEX0B. BHYT-
pu3aBojcKoi TpaHcropT. Opranu3zanus ynpasieHUs 3aBoA0M. [lepcrekTuBbl pa3BUTHS 3aBOJa U €ro 3Ha-
YeHHe JJI HapOJHOT0 X03sICTBA U /Il JAHHOTO MPOMBIIIUIEHHOT0 paifoHa
YmMmeTs OIIEHWBAaTh PUCKH 10 oOec- | COop marepuana. HabmoneHws.
nedeHnto  Oe3onacHoctH | CocTaBieHue, HaNMcaHue U 0(OpMIICHHE OTYETA 10 MIPAKTHKE!
TEXHOJOTHYECKUX MpOIec- | XapaKTepHCTHKA BHITYCKAEMO# MPOIYKIHH (HOMEHKIATYPA, CePHITHOCTE, COPTAMEHT BBITyckaeMoii npo- | [Ipon3BoacT-
COB JTYKIIMH, MapKHu CTaiu). TeXHUYeCKUe YCIOBUS U CTaHIapThl Ha BBITyCKaeMylo Mpoaykiuio. CBs3b ¢ Jipy- | BEHHAA —
rumy nexamu. Cxema ynpapiaeHus nexoM. TeXHUKO-2KOHOMHUYECKHe MokaszaTenu uexa. [lytu ymydinenus | mpeIauIioM-
TEXHUKO-IKOHOMUYECKHUX TMoKasareneil. [lepcnekTuBbl passutus 1exa. [IpuBectn maH uexa, cCXxeMy TeX- | Hast IPaKTHKa
HOJIOTHYECKOT0 TpoIlecca, OCHOBHBIE OTAEIEHHS 11€Xa, CXEMY IPY30II0TOKOB B2.B.04(IT)
Brnagers | cmocobamu  ompezeneHus | BemmonHenue 3aganuii 1 paboT Ha KOHKPETHOM pabodueM MecTe.
Mep 1o obecreueHuro | BeinoiaHeHne HHANBUAYaTBHBIX 334aHUI 110 MPAKTHKE:

0€30IIaCHOCTA TEXHOJIOTHU-
YEeCKHX MPOIECCOB

Opranu3zaius IpUEeMKH, y4eT, XpaHEHHe M OTIYCK MeTajuia co ckiaaa. MapkupoBka. [IpueMsl pa3rpy3ku
MeTajuia u ero ykianaku. [loarotoBka metamia mepeq oOpabOTKOl JaBieHHeM. XapaKTepuCTHKa 000py-
JIOBaHMS TIOJIrOTOBUTENBHOTO OT/eNneHus. [[puMeHeHne MexaHu3auy U aBTOMATH3AIMH TPOU3BOJICTBEH-
HBIX MPOIIECCOB B MOJI'OTOBUTENBHOM OTAeIeHNH. CriocoObl 0OHApY)eHHs U yAalleHus JeeKTOB Ha 3a-
roroBke. OTOpakoBKa U COPTHPOBKA




