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JIncer aktyaausanum padoyeil NporpaMmbl

Pabouast mporpaMmma niepecMoTpeHa, 00CyxkaeHa u ogodpeHa st peanmm3aryu B 2021 - 2022
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl TermIoTeXHUYECKHX W AHENTeTHYECKUX CUCTEM

[Tporokon ot 8 centsiops 2020 . Ne 5 d‘////

3aB. kadeapoi — 7/ E.B. Aranutos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena s peanmsanuu B 2022 - 2023
y4eOHOM roy Ha 3aceqaHuu Kadeapsl TermmoTeXHUYeCKHX U YHEPTeTUICCKUX CUCTEM

IIporokom ot 20 r. Ne
3aB. kadeapoii E.b. AranuToB

Pabouast mporpamma nepecMoTpeHa, oocyxJieHa u ofgoopeHa i peanusanuu B 2023 - 2024
y4eOHOM roy Ha 3aceqaHuu Kadeapsl TeroTeXHUIECKHX H YHEPTeTUIECKUX CUCTEM

IIporokom ot 20 1. Ne

3aB. kadenpoit E.b. AranuTtoB

PaGouast mporpamMma nepecMoTpeHa, 00CyskeHa U 0100peHa s peanuzamnuu B 2024 - 2025
y4eOHOM roly Ha 3aceaHuu Kadeapsl TerIoTeXHHYECKUX U YHEPTETHUYECKUX CUCTEM

IIporokom or 20 . Ne

3aB. xadenpoit E.B. Aranntos




1 Iles1u ocBOEHUSI AMCUMILTUHBI (MOZYJI51)

enbto ocBoenust quctumiuHbl «Temnodgusnkay sBiseTcs ulyueHue GyHIaMeHTaIbHbBIX
3aKOHOB TIEPEHOCA TETUIOThI, COBPEMEHHOM TEOPUHU TEIJIOOOMEHA U MPUMEHEHHUE UX B TETUIOBBIX
pacuerax HarpeBa M OXJKICHHUS Tel Pa3nuuHON (OPMBI C Pa3sNTUYHBIMU TEIIO(PU3NIECKIMHU
cBoiicTBamMu; (POPMUPOBAHUE y CTYJCHTOB, HA OCHOBE IOJIy9YCHHBIX 3HAHUA W YMEHUH, HABHIKOB
UX TIPUMEHEHUs B IPO(eCCHOHATFHOM IeATeILHOCTH MPH PelIeHus MpodeccuoHaNbHbIX 3a1ay.

2 MecTo TUCHMIJIMHBI (MOIYJIsI) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOorpaMmmMsbl

Huctunnuaa Temnodusnka BXoAUT B 0a30BYI0 YacTh y4eOHOTO M1aHa 00pa30oBaTeIbHOM
POrPaMMBI.

JUis ~ w3ydeHus  JUCHUIUIMHBI  HEOOXOJMMBI  3HaHWs  (YMCHHS,  BIJIAJICHUS),
c(hOpMUPOBAHHBIE B PE3yIbTATE U3YUCHUS TUCIUILTNH/ IPAKTUK:

dusuka

WNudopmaruka

l'unporazonunamuka

TexHonorus Npon3BoACTBa

TexHoIIOTHYECKHE TIPOIIECCH M 000PYI0BAHKE MIPEANPHUATHI TOPHO-METAILTY PrUIeCKOTro
KOMILIEKCa

3HaHus (YMEHUS, BIAJCHUS), MOTYYCHHbIE IPU U3YUYEHUH JaHHON JAUCHUIUIHHBI OYIyT
HEOOXOIUMBI JIJIS U3YUCHHSI TUCIIATLINH/TIPAKTHK:

Hane:xxHOCTh TEXHUYECKUX CUCTEM M TEXHOTE€HHBIN PUCK

Opranu3aiiys 1 yrnpasieHue 0e30MacHOCTHIO )KU3HEACATeIbHOCTH

DKOJIOTHYECKHE TPOOJIEMbI IPOMBIIUICHHBIX 30H

DKOJIOTHUS TPOMBIIIJIEHHBIX PETHOHOB

be3omacHOCTh B Upe3BbIUAHHBIX CUTYAITHSIX

[lepepaboTka 1 yTHIN3AIUS OTXOJI0B IIPOU3BO/ICTBA

3 Komnerenuuu odyyaromerocs, opMupyemblie B pe3yJabTaTe 0CBOEHHS

AMCHUIJIMHBI (MOYJIS) U IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHu st

B pesynbrare ocBoeHUS TUCIMITIHHBI (MOys) « Terutodusukay o0ydaromunics T0IKeH
o0agaTh CleAyOIUMU KOMIETEHIUSAMMU:

CrpyKTypHBII [Inanupyemsle pe3yabTaTel 00ydeHUs
JJIEMEHT
KOMIETEHINH
OIIK-1 TOTOBHOCTBIO UCTIOJIB30BaTh (PYHIaMEHTAIbHBIE O0IIENH)KEHEPHBIE 3HAHUS
3HaTh 0a30Bble 3HAHUS B 00JaCTH €CTECTBEHHOHAYYHBIX JUCIUIUINH; OCHOBHBIE

HpO6JI€MI)I CCTCCTBCHHOHAYYHBIX JUCHUIIJIMH, OCHOBHBLIC MCTOAbI PCIICHUA
HpO6JICM CCTCCTBCHHOHAYYHbIX TUCHUIIINH.

YmeTb BbIOpATh METOAMKH GAa30BbIX 3HAHHUH B 00J1aCTH €CTECTBEHHOHAYUHBIX
JUCLUIUIMH; TPaMOTHO MIOCTaBUTh 3aJ1auy, 10A00paTh METOIUKY
UCCIIEZIOBAHMS U PELICHUS TIOCTaBIEHHOM MPOOJIEMBL; IPaMOTHO OCTaBUTh
3ajaqy, 1oJo0paTh METOIMKY UCCIIEJOBAHMS U PELLIEHUS TIOCTAaBICHHON
poOJIeMbl M PELIUTh €€ pa3HbIMU CIIOCOOAMH.

Bmaners HaBbIKAMU MPOBEJICHUS aHAJIW3a MOCTABIICHHOMN 3a/1a4i; HaBbIKAMH
MIPOBEACHUS aHAIM3a MTOCTABICHHON 3a/1a4d, BIOOpA METOIUKHU PEIICHUS
MOCTaBJIEH-HOM 3a/1a4M; HABbIKAMU MIPOBEICHUS aHAIN3a TOCTABICHHOU
3a/1auu, BEIOOpA METOIUKH PEIICHHUS TOCTABICHHOM 3a]a4 M PEIIUTh €&
pa3HBIMH CIIOCOOAMHU.




ITK-4 TOTOBHOCTBIO HCIIOJIB30BATh OCHOBHEIC MOHATHS, 3aKOHBI U MOACIIN TCPMOANHAMUKM,
XHUMHYISCKOM KHMHCTUKHU, IICPCHOCA TCIJIA U MACChI

3HaTh

OCHOBHBIC OIIPCACIICHUA U ITOHATHA 0a30BEIX 3HAHMI B 00J1aCTH
CCTCCTBCHHO-HAYYHBIX NUCIIUIIINH. CDYHI[EIMGHTEUII:HBIG OCHOBBI
C€CTCCTBCHHOHAYYHBIX JUCHUIIIMH, OCHOBHBIC METOAbI PCIICHHA TUIIOBBIX
3aaa4 10 U3BCCTHBIM aJIFTOPUTMaM U IIpaBUJIAM. OcHoBHBIC 3aKOHOMCPHOCTHU
IMponeCcCOB MaCCONEPEHOCA MPUMCHHUTECIIBHO K TCXHOJIOTHYCCKUM
nponeccaM, OIMCbIBATh, PACCHUTBIBATh U aHAJIU3UPOBATH ITPOLCCChI
IEpEHOCA TCI1JIa U MACCHhI, BBIACIIATH (baKTopBI, OIMPEACIIAOIIHNE UX
WHTCHCHUBHOCTSD.

YMeTh

OOBSCHATH TUTUYHBIC MOJCIIM  3a7[a4 B 00JIaCTH TEINIO0OOMEHA. 00CYKIaTh
s¢(dheKkTHBHBIE CTIOCOOBI pElICHHS TPOOJIEM TEIIO0OMEHA CTPOUTH U
aHAJIM3UPOBATh MATEMAaTHICCKUE MOJICIIH TEIIOMACCOIIEPEHOCA.
PacnioznaBats 3¢ pexruBHOE pemerne ot Hea(hHeKTUBHOTO, IPU PELICHUN
3a/1a4 CJIOXKHOI'O TEIIOOOMEHA.

Bnanets

CIoco0amMu JIEMOHCTPAIIMY YMEHHUS BIIaJETh COOpOM HH(DOpMAIUu st
TEIUIOTEXHUYECKUX pacuéToB. Criocobamu cOopa v aHamn3a HHPOPMAIUHU O
TEIJI0-00MEHHBIX MPOIeccaX KOHBEKIIUCH, H3yYCHUEM U
TEIUIONPOBOAHOCTHIO. MeTo1aMu pacueTa MpoIeccoB KOHBEKTHBHOTO
TEIJIO- ¥ MacColepeHoca, epeIauu Teria U3 ayIeHHEeM U MOJICKYIISIPHOI
TEIUIOTPOBOIHOCTBIO.




4. CTpykTypa, 00bEM H coaepkaHue IUCUHUIIIMHBI (MO1YJIs1)
OO0wmast Tpy10eMKOCTh AMCLUIUIMHBI COCTaBIsAeT 3 3aueTHbIX enuHull 108 akan. gacos, B ToM

YHUCJIC:

— KOHTaKkTHas pabora — 54,15 akan. yacos:
— ayauTopHas — 51 akaj. 4acos;

— BHeayauTopHas — 3,15 akan. yacos

— caMocTosTenbHast pabora — 18,15 akan. 4acos;
— MMOATOTOBKA K 3K3aMeHy — 35,7 akaj. yaca

d)opMa aTTeCTaluu - SK3aMCH

AynuTopHas 3 s
o | KomTaKTHAA paboTta E 5 dopma TeKy1ero
=
5 B aKaJl. yacax o Bu KOHTPOJIA
Pazznen/ Tema 3 (B axaz. uacax) £ B A . P Kon
g & © | CaMOCTOSTENBHOM | ycrieBaeMoCTH U
JUCIHUITIIIMHBI [5) H o< o KOMIICTCHIIMU
@) g £ pabotsl IIPOMEKYTOYHOH
n1ab. | mpakT. | 5.3
Tlex. Z'S aTTecTanuu
3aH. 3aH. | O &
1. Paznen 1. [TonsiTne
TEeIIonepeayn
CamocrosiTensHOe
1.1 TepmomuHamMuka © U3yuYeHHe yueOHOH
MeXaHHUKa rasos. JIUTEPATYPHI;
OcHOBHBIE CBEIICHUSI. MIOJTOTOBKA K
OHTANBNHA TEIUIOTa. nabopaTopHOi .
’ 4 4 2 2 paTop Koncmekt nexmuii. | ITK-4, OITK-1
OcHOBHbIE ypaBHEHHS pabore.
TeyeHust raza. OCHOBHBIC [IpopaboTka
CBECHUS W3 MEXaHHKH COOTBETCTBYOLIH
razos. X BOIIPOCOB
pasnena 6.
1.2 PexuMbl JBHKCHUS
skuakoctu. Vcreyenue rasa
CamocrosiTebHO
gepes OTBEpCTHSL. o
u3y4deHHue yueOHOH
YpaBHeHne bepnymu.
N JIATEPaTypPhI;
CrpyliHOe IBIKEHHE Trasa.
IIOArOTOBKA K
Tenno- u MacconepeHoc. 1a6OPATODHOI
SIBnenus, 3aKOHBI ul 4 4 421 | 221 4 p§60TS Koncmexr nexmuii. | [TK-4, OIIK-1
AQBHEHUS nepeHoca )
yp P [IpopaboTka
BEILECTBA, Tera u
COOTBETCTBYIOLIH
UMITYyJIbCA!
X BOIIPOCOB
TEIIONPOBOHOCTb,
paznemna 6.
KOHBCKIMA, H3JTy4YCHHC,
i dysus.
CamocrosTensHoe
13 TennonpoBoIHOCTS. u3ydeHue yueOHou
JuddepennuanbHoe JIUTEPATYPHI;
ypaBHEHHE IIOJTOTOBKA K
TEIUIONPOBOAHOCTH. nabopatopHoi .
P 2 421 | 321 4 partop Koncnexr nexuuii. | [TK-4, OITK-1
TennonpoBOJHOCTh  MpHU pabore.
CTal[HOHAPHOM u [IpopaboTka
HECTalMOHAPHOM PEKHME. COOTBETCTBYIOLIH
Tennonepenaya X BOIIPOCOB
paznemna 6.




1.4 KOHBEKTHBHBIH TEILIO-

U MaccolepeHOC  IpH CamocrosTenpHOe
CBOOOTHOM u u3ydyeHue yueOHou
BBIHYXXJICHHOM  TEYCHHHU. JIUTEpaTyphl;
T'uapoanHaMuyeckuit u MOJIrOTOBKA K
TCTLIOBOM TOTDAHMIHbIC 2 5 | 4om | 415 | M@00PATOPHOH b ek sexiit, | TIK-4, OTTK-1
CJION. PasmanuoHHbIH pabote.
TEIJI0- M MAacCOIepeHoc. IIpopaboTka
OCHOBHBIE ~ TOHATHS  H COOTBETCTBYOIIH
3a-KOHBI. BHABI Jy4nCTBHIX X BOIIPOCOB
TIOTOKOB. CIOXHBIH pasnena 6.
TETII000MEH.
HWroro no pazgeny 12 | 17/414 | 11/61 | 14,15
2. Paznen 2. TerutoreHepanus
CamocrosiTeTbHOE
U3y4YeHUe y4eOHOit
2.1 Tenuorenepauusi 3a JMTEPATYPLL,
CUET CXKUTAHUS TOIUIMBA. MOATOTOBKA K
OCHOBHBIE 3 221 2 nabop gTOpHOH Koncmekr nexmuii. | ITK-4, OITK-1
XapaKTePUCTHKH TOILIHBA. pabore.
OCHOBBI TEOPHH TOPEHUSI. Ipopaborka
COOTBETCTBYIOIIIH
X BOIIPOCOB
pasznena 6.
CamocrosTenpHOe
U3yudeHHe yueOHOU
2.2 PacyeTl MOJHOTO H JIUTEPATYPBI;
HETIOJTHOTO TOpEHHs MIOJrOTOBKA K
TOIUTMBA. YCTPOWCTBA IS 5 4 2 abopaTopHOi Koerext nekuwii, | TK-4, OTK-1
COKUTAHHUS TOIUTUBA. pabore.
Teriorenepanus 3a cueT IIpopaboTka
JNEKTPOIHEPTHH. COOTBETCTBYOLIH
X BOTIPOCOB
pasnena 6.
HWroro no pazaeny 5 6/21 4
Hroro 3a cemecTp 17 | 17/41 | 17/8U 118,15 SK3aMeH
HToro 1o auciuminae 17 | 17/41 | 17/81 | 18,15 JK3aMeH I1K-4,0I1K-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlist perieHus npelyCMOTPEHHBIX BUI0B y4eOHON paboThl MPU U3YYEHUU TUCLUILIMHEI
«Temnodusuka» B KauecTBe 00pa30BaTEIbHBIX TEXHOJOTUI UCTIONB3YIOTCS KaK TPaJuIMOHHbIE,
TaK ¥ MOJYJIbHO-KOMIIETEHTHOCTHbIE TexHosoruu. Ilepenaua HEOOXOOUMBIX TEOPETUYECKHUX
3HaHUH © (QopMUpOBaHHE TMPEICTABICHHH IO Kypcy NPOHCXOAUT C NPUMEHEHHUEM
MyJbTUMEIUHHOr0 000pynoBaHMA. JIEKIMOHHBIA MaTepuan 3aKperuisieTcss Ha NPaKTUYEeCKUX
paboTax, I/ie NPUMEHSIETCSI COBMECTHAs JESITEIbHOCTh CTY/AEHTOB B I'pYyIIIE, HallpaBJI€HHAs Ha
pewieHre oOWIeH 3afauu IMyTeM CJIO0XKEHUs pe3yJbTaTOB WHAMBHUIYalbHOH pPabOThHl 4JIEHOB
rpynmnsl. s pa3BUTHS U COBEPIICHCTBOBAHHMS KOMMYHHUKATHBHBIX CHOCOOHOCTEH CTYIEHTOB
OpPraHu3ylOTCS NPAaKTUYECKHUE 3aHATHUSA B BUJE AMCKYCCHM, aHanM3a pealbHbIX MPOOJIIEMHBIX
CUTyallMii ¥ MEXIUCIMIUIMHAPHBIX CBSA3EH M3 pa3lM4YHBIX 00JacTeil B KOHTEKCTE pelraeMoit
3agaun. CamocTosTeNbHas padoTa CTUMYJIHPYET CTYICHTOB K CAMOCTOSITEIbHON IpopaboTKe
TEM B IIDOLIECCE ONTOTOBKU KOHCIIEKTOB.

6 YueOHO-MeTOIUYECKOE 00ecTiedeHHE CAMOCTOSITeJIbHOI PadoThl 00y4aroIIuXCcst
IIpencraBneno B npuioxxenuu 1.

7 OueHOYHBbIE CPeACTBA JAJsl IPOBEAeHHs POMEKYTOUHOI aTTecTAlUN
[IpencraBieHbI B IPHIOKESHUN 2.

8 YueOHO-MeTOAUUYECKOE U MH(POPMALMOHHOE 00ecnieyeHHe TUCHMIIMHBI (MOYJIsl)

a) OcHOBHas JIMTEpaTYypa:

1. Cemenos, 0. I1. OcHoBsl TemioMaccooOMena : yue0. mocooue / FO.I1. CemenoB. —
Mo-ckBa : MHOPA-M, 2019. — 246 c. — (Bricmee oOpa3oBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/textbook_5b4c72d22046e3.77590088. - ISBN 978-5-16-013601-1. -
Tekcrt : snekTpoHHbId. — Pexxum gocrtyma: https://znanium.com/catalog/product/945242 (mara
oOpatuenus: 25.09.2020)

0) lonotHUTEILHAS JINTEpPATypa:

1. Mupam, A.O. TexHuueckas TepMoJrHaMKKa. Teriomaccooomen / A.O. Mupam, B.A.
ITaBimenko - M. : UsmarensctBo ACB, 2017. - 352 c¢. - ISBN 978-5-93093-841-8 - Tekcr :
anek-tponubi /[ OBC  "Koucyaprant  crymenrta" @ [caiit] - URL
https://www.studentlibrary.ru/book/ISBN9785930938418.html (mata obparienus: 25.09.2020) -
Pexum noctymna : mo nojamnucke.

2. Munko, K.b. UuciienHoe penieHne 3ajad THAPOJHMHAMUKH M TEIIOMAacCOOOMEHa :
yueb6-Hoe nocooue / K.b. Munko, I'.I". fIupkoB. - M. : MBOU, 2020. - ISBN 978-5-383-01425-7 -
Tekcr : omextponusii // DBC "Koncymsrant crymenta" . [caiir]. - URL
https://www.studentlibrary.ru/book/ISBN9785383014257.html (mara o6pamienus: 25.09.2020)
Pexxum nocryna : 1o moAnucke.

3. Kyaunos, A. A. TermomaccoobmeH : yuebHnoe mocobue / A. A. Kyaunos. - MockBsa :
NH®PA-M, 2020. - 375 c. - (Briciiee oopazoBanue: bakanaspuar). - ISBN 978-5-16-011093-6.
- Teker : anexTponnsiii. - URL: https://znanium.com/catalog/product/1046937 (mata oOparieHus:
25.09.2020) — Pexxum gocTyma: mo moarnucKe.

4. Temonepeaaya : yueoHoe mocodue : B 2 4. Y. 1. OcHOBBI Teopuu Termionepenaun / B.
C. Yepenanuenko, B. A. Cununei, A. WU. Amudepos, 0. U. Ilapos ; mox pen. B. C.
Yepenuuuenko. — MockBa | UHOPA-M, 2020. — 221 c. — (Beicumiee obOpazoBaHue:

bakamaBpuar). - ISBN 978-5-16-014715-4. - Tekct : oanekrponHbidi. - URL:
httns*//7znanitim caom/ecatalnn/nrodiict/T1NN1NRA  (mara  afdnamewauas 25 0020070 —  Pe-swun

B) MeToan4yeckune yKazaHusi:
1. Margeesa, I'. H. DkciepuMeHTaIbHOE HCCIIEIOBAHUE MPOIIECCOB


https://znanium.com/catalog/product/945242
https://www.studentlibrary.ru/book/ISBN9785930938418.html
https://www.studentlibrary.ru/book/ISBN9785383014257.html
https://znanium.com/catalog/product/1046937
https://znanium.com/catalog/product/1001086

teroooMeHa : yueoHoe mocobue / I'. H. Marseesa, 0. U. Taprakosckuii, b. K. Ceanukum. - 2-¢
u31., noarot. no ned. u3a. 2008 r. - Maraurtoropck : MI'TY, 2011. - 1 35eKTpoH. OMNT. AUCK
(CD-ROM). - 3arun. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/11191
53/989.pdf&view=true . - MakpooObeKT. - TeKCT : 3eKTpOHHBIN. - CBECHHS TOCTYITHBI TAKKe
Ha CD-ROM.

2. Aramutos, E.B. 'maporazoaunamuka: yueonoe mocooue [mist By3oB] / E.b. AramuTos,
M.C. CokonoBa. — Maraurtoropck: MI'TY um. I'. . Hocosa, 2019. - 1 CD-ROM. - ISBN
978-5-9967-1510-7. - 3ari. c TUTYJIL. JKpaHa. - URL.:
httos://maatu.informsystema.ru/uploader/fileUpload?name=3939.pdf&show=dcataloaues/1/1530

r) [Iporpammuoe o6ecneuenue u UnTepHeT-pecypcebi:

IIporpammHoe o6ecnneuenmne

HaumenoBanue .
1o Ne norosopa Cpok neicTBus TULIEH3UU

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Zip CBOOOJTHO 0OECCPOUHO
FAR Manager CBOOOIHO OECCPOTHO
Linux Calculate |cBoGomHO 0ECCPOYHO
Adobe Reader CBOOOIHO 0eccpoUHO
MS Windows 10
Professional (ms [/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

IMpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBbIE CTIPABOYHbIE CHCTEMbI
HasBanue kypca Ccblika

DOnekTpoHHass 0a3a TEPUOAUYECKUX W3AaHUN
East View Information Services, 000 «1IBUC»
Hanmonansuas
undopmanonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHAEKC HAVYHOI'O ITUTHUPOBAHUS
ITouckosas cucrema Axkagemus Google (Google
Scholar)
Nndopmannonnas cuctema - EanHoe oxHO
JI0CTyna K HKHPOPMAIIMOHHBIM pecypcaM
@denepalibHOE TOCYAAPCTBEHHOE OIOKETHOE
yUpexKICHUE «DenepanbHbIit uncturyt|URL: http://www1.fips.ru/
IIPOMBIIITICHHON COOCTBEHHOCTI
Poccuiickass T'ocymapctBeHHast OuOIHOTEKA.

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/catalogues/

Karayoru

IIeKTpOHHEIE pecypebt Oubmnotexn MITY uu. http://magtu.ru:8085/marcweb2/Default.asp
I".1. HocoBa

MexnyHaponHas HayKOMETpHUUIECKas

pedepaTuBHas U NOMHOTEKCTOBas 6asa nanubix|http://webofscience.com
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MarepuanbHO-TEXHHUECKOE 00ecIieYeHne JUCIUIUINHBI BKIIIOUACT:

VY4aeOHble ay TUTOPUU JUIS IPOBEACHUS 3aHATUI JICKIIHOHHOTO THTIA!

- MyJIbTUMEAUNHHBIE CPEJICTBA XPAHEHUS, IEpeAayy U IPECTaBICHU MH)OPMALUH.

VY4aeOHblE ayAUTOPUHM Ui TPOBENEHUS TPAKTHUECKUX 3aHATHHA, TPYIIOBBIX U
UH/IMBUAYAJIbHBIX KOHCYJIBTAllMH, TEKYIIIETO KOHTPOJIS M IPOMEXYTOYHOM aTTeCTalluu: - JOCKa,
MeEJL.

VY4eOHble ay TUTOPUH [T CAMOCTOSITEIbHON pab0Thl 00yUaroIuXCs:

- mepcoHaibHbIe KoMmbloTepsl ¢ makerom MS Office, Beixomom B MHTEepHET M €
JOCTYTIOM B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

[Tomemenne s XpaHeHHS M NPO(UIAKTHYECKOTO OOCTYXHBaHUS y4eOHOTO
000pyTIOBaHUS:

- CTeJUTaXH, cei(bl U1 XpaHeHUs! y4eOHOTro 000pyI0BaHHSI, HHCTPYMEHTHI JJIs pEMOHTA
1a60paTOPHOTO 00OPYIOBAHUS.



Ipnaoxenne 1

OIIeHO‘lHI)Ie CpeacTBa IJifl TEKYIIETr0 KOHTPOJIA YCIIEBAEMOCTH, HpOMe)KyTO‘lHOﬁ aTTeCTallMi 110
HTOraM OCBOCHMA TUCHUILIMHBI:

. OCHOBHBIE 3aKOHOMEPHOCTH MEXAaHUKH MEYHBIX Ta30B.
. CBOOOIIHBIE W YaCTHYHO OrpaHUYCHHBIE CTPYHHBIC TEUCHHS.
. OrpannueHHbIe CTpyiHBIE TeUeHUs. IHKEKTOp U 3KEKTOP.
. [lotepu sHepruu npu JBUKEHNHN Ta30B.
. Bunel nepenoca temnotrsl. OCHOBHBIE TOHATHUS U OIPEeTICHUS.
. AuddepennmanbHoe ypaBHEHHE TEIIONPOBOJHOCTH. [ paHMYHBIE YCIIOBHSI.
. KoapdurmmenT termmonpoBoIHOCTH cTajiei M (aKTOPHI, BIHSIONINE Ha HETO.
. CranmoHapHas 1 HeCTallMOHAPHAS TEIUIONPOBOIHOCTD
. KonBekTuBHBIH TemnooOMeH npu CBOOOJHOM U BBIHYKAESHHOM JIBU)KEHHH T'a30B.
10. KpurepuanbHble ypaBHSHUS KOHBEKTHBHOTO TEIIOOOMEHA.
11. TermmooOmeH u3nmydenneM. BuIbl Ty4HCTHIX TOTOKOB.
12. Oco6eHHOCTH U3TYUYEeHHS ra30B.
13. TemnooOMeH U3Iy4eHUEM MEKAY TEIaMH, IPOU3BOIBHO PACIIONOKEHHBIMH B IPOCTPAHCTBE.
14. YrnoBeie Ko UIHNEHTHI U3TydeHHsI.
15. TennmooOMeH U3Iy4eHUEM NPU HAJTHYNH YKPAaHOB MEXKAY IIOBEPXHOCTSIMHU.
17. OcHOBBI TEOpUH MONOOHMS M MOJIECIUPOBAHUS TEIJIOTEXHHUUYECKUX M TEIUIO3HEPreTUYEeCKUX
MPOIIeCCOB U 000PYIOBAHWS.
18. OCHOBBI pacueTa HarpeBa «TOHKUX» U «MACCHBHBIX)» 3aTOTOBOK.
19. XuMnueckas aHeprusl.
20. Pazpymenne n o0pa3oBaHre MOJICKYJIIPHBIX CBs3CH. BrInenenne u moromeHne YSHepTuu.
21. OcHOBHBIE YHEPTETUYECKHE PECYPCHl XUMHUECKNE PEAKIINU SHEPTETHKH.
22. OcHOBHBIE YCTPONCTBA FeHEPAIH 1 UCTIONb30BAHNUS XUMUYECKON IHEPTUH.
23. Pazpymienue u o0pa3oBaHue aTOMHBIX CBSI3€H.
24. BeleneHre U NOrIOUIEHUE SHEPTUH.
24. ConmHeuHOe U3Ty4YeHHEe. XapaKkTepuCTHKA.
25. AKKyMyJMpOBaHHeE Terwia. TUIIBI aKKyMYJISITOPOB.
26. TeroBas 3HEPrys OKpY KarolIel Cpebl.

O 00 1N DN B~ W —



[punoxkenue 2

OHeHO‘lHBIe cpeacTrsa AJid NpoBEACHUSA l'lpOMe)KyTO‘lHOﬁ aTrecralmmu

a) [lnanupyemble pe3yabTaThl 00yUeHUS U OLIEHOUYHbIE CPEACTBA JIsl POBeeHUsI MPOMEKYTOUHO aTTeCTAIMU:

CTpyKTYpHBIH 3J1€EMEHT
KOMIIETCHIIUU

[Tnanupyemsie pe3ynpTaThl 00yUeHUs

OneHOYHBIE CpeicTBa

OIIK-1. '0TOBHOCTBIO HCTIONB30BaTh (yHIaMEHTaJIbHbIE 00IIenH)KEHEPHBIC 3HAHUS

3HaTh: bazoBrie 3HAHUS B obnactu | [lepeyeHp TEOPETHUECKUX BOMPOCOB K SK3aMEHY:
€CTECTBEHHOHAYYHBIX nuctutoing; | 1. TepMoauHaMuka 1 MeXaHUKa Ta30B.
OCHOBHBIC MPOOJIEMbI €CTECTBEHHOHAYYHBIX | 2. DHTANBINS, TEILIOTA.
JUCLUUIUIMH; OCHOBHBIE MeTonAbl peluieHus | 3. OCHOBHbIE ypaBHEHUs TEUEHUS Tasa.
po0JIeM eCTEeCTBEHHOHAYYHBIX TUCIUTIINH. | 4. OCHOBHBIC CBEIICHHUS U3 MEXAaHUKH Ta30B.
5. Pe:XUMBI IBHKEHUS KUIKOCTH.
6. Mcreuenue raza uepe3 OTBEPCTHSL.
7. YpaBHenue bepnymnu. CtpyiiHoe JBM)KEHUE rasa.
8. Terio- 1 MmaccomnepeHoc.
9. JSlBneHus, 3aKOHBI W ypPaBHEHHs IIEPEHOCA BEIIECTBA, TeIDIa W HMITYJIbCA:
TEIUIONPOBOTHOCTh, KOHBEKIIHSI, N3ny4yeHue, 1uddysus.
YMeth: BreiOpats Meromuku 0a30BbIX 3HaHUWE B | [IpuMmepHOe mpakTHyecKoe 3aJaHue Il dK3aMeHa!

00J1acTH €CTeCTBEHHOHAYYHBIX AMCIUTUINH;
TpaMOTHO TIOCTaBUTh 3ajady, Monoodparh
METOAMKY  HCCIICOBaHHUS M  PELICHUs
MIOCTaBJICHHOH  TPOOJEMBI;  TPaMOTHO
MOCTaBUTh 3a/ady, MOA00paTb METOAUKY
WCCIIEIOBAHNS W PEMIEHHUS TOCTaBICHHOW
mpobyieMbl W pemuTh €€  pa3HbIMH
crocobamu.

1. B kakux eAUHUILIAX U3MEPSAETCA KOJIMYECTBO TEILIOTHI?
oC;

KI/M;

JUK;

H/m

. TeronpoBO{HOCTh KAKUX MAaTEPHAIOB HAUOOJbIIIAs?
Mertannos;

T"a30B;

TBepAbIX TEJ - TUAIEKTPHUKOB;

Kungkocreit.

. OT KaKkuX mapamMeTpoB 3aBHCUT KOI(DPHUIIMEHT TETIIOMPOBOIHOCTH?
OT BUJa IBMIKEHUS KHIKOCTH;

PwhodbdEDbDRLONDE




CTpyKTypHBIH 2JIEMEHT
KOMIICTCHIIUN

[Inanupyemsie pe3ynbTaThl 00yUeHUS

OneHoYHbBIE CpeIcTBa

Ot TemMnieparypbl ¥ (U3NISCKUX CBOWCTB BEIIECTB;

OT Macchl ¥ TUIOIIA M TOBEPXHOCTH Tea;

4, OT KoNnMYecTBa MTOABEICHHON TEIUIOTHI.

4. KaKOC nu3 ypaBHeHI/IC IINIOTHOCTH TCIIJIOBOT'O ITIOTOKA COOTBGTCTByeT HCpCHOCy TCIIJIOTHhI
TEIUIONPOBOIHOCTBIO Yepe3 OJHOCIONHYIO MIIOCKYIO CTEHKY:

o
1. q:z(tz—tl);

2.
3.

q =—Agradt;
q=aft, -t,);
A
4. g=—(t, -1, ).
5. ITo kakOoMy U3 YpaBHEHHI PacCUUTHIBACTCS TEILIONEpeaaya yepe3 CTeHKy?
1. q — /’i’(tcl _ ZL(:2 )
o
4 4
2 q — cl c(n+1)
PR
i=1 /1,‘
4 —17
3 q _ orcl orc2
1 o) 1
(o o,
6. VYkazaTe, KakOMy HWHTEpBaJlly 3HaueHWH Kod(pPHUIMEHTa A  COOTBETCTBYET

TETJIONPOBOJHOCTD CTAJICH.

1. 20-50B1/(m°C)

2. 0,07-4B1/(mMm°C)

3. 0,007 -0,07 Bt/(m °C)

7. B xakux enuHULAX u3MepseTcs K03Q(UIUEHT TeIIONPOBOIHOCTH?
1 Bm

2
M




CTpyKTypHBIH 2JIEMEHT
KOMIICTCHIIUN

[Inanupyemsie pe3ynbTaThl 00yUeHUS

OneHoYHbBIE CpeIcTBa

Bm
m>epad’

Bm
M-2pad’
4. Bm.

3.

8. KoadummeHT Teronepenayn xapakTepu3yeT HHTCHCUBHOCTD MTepeIad TETUIOTHI:
OT oaHOM cpeabl K Ipyroi;

BryTpr TBEpIBIX CTEHOK;

OT 0ZTHO# Cpenbl K IPYTOH depe3 pa3aeIuTeIbHYI0 CTCHKY;

OT XHUIKOCTEH K TBEPIBIM CTCHKAM.

9. Yucno dypee onpenenser:

Pexxum nBUKEHHS KUIKOCTH,

TepMuUyeCcKyI0 MACCUBHOCTD TElT;

BespasmepHoe BpeMs Harpesa;

du3nveckne mapaMeTphl BeIecTBa.

Eall A

el NS>

Bnanets:

Hagsikamu IIPOBEICHUSA aHAJINA3a
MIOCTaBICHHON 3aJa4H; HaBBIKaMH
MIPOBEJICHNS aHAJIN3a IOCTABIICHHON 3a1a4H,
BBIOOpa METOJIMKM PEIIeHHUs] TIOCTaBICHHON
3aJlauM; HaBBIKAMU TIPOBEJEHUS aHaIH3a
MOCTaBJICHHOHN 3a7a4M, BbIOOpa METOIUKH
pelIeHus] OCTaBICHHOW 3a/1a4il W PEIIUTh
e€ pasHbIMU crioco0amMu.

[Ipumep 3amanus Ha pelieHne 3a1a4 U3 NpoQeccHoHATBFHON 00acTu:

3amaua 1. Ilmockas medHass CTEHKa COCTOUT W3 CIOS OTHEMOPHOTO MarepHuala
TOJNIMUHOW Si1, M W TEIUIOM3OJIIMOHHOTO cJIosS TommuHoH Sy, M. Koaddummentsr
TEIUIONPOBOAHOCTH CJI0eB paBHbl: mepsoro A, , Br/(m K), Broporo A, , Br/(m K).
TemnepaTypa ra3oB OMBIBAIOIINX BHYTPEHHIOIO MOBEPXHOCTH CTEHKH tr, C; KO3 pHuunueHT
TEIUIOOT/Iauu K BHYTPEHHEH cTenke «,, Br/(M-K); oT HapyXHON CTE€HKHM K BO3NYXy f,,

Bt/(m-K). Ilmomane cren f, m. Temmeparypa BO3ayxa, OMBIBAIOIIETO HApY>KHIOKO
ITOBEPXHOCTH CTEHKH tz, °C.

HeoOxoaumo omnpenenurs:

a) oOIIee TEIIOBOE CONMPOTHUBIICHHE OT Ta30B U BO3AYyXY - R, O0mmii ko3 dunment
terionepeaayn K, mIOTHOCTh TEIIOBOTO MOTOKA M KOJUYECTBO TEIUIOTHI Q, TepsieMoe
CTEHKOM MpY TpeX BapUaHTaX yKa3aHHBIX B TaOnuIe 2;

0) HalTH TeMIepaTypsl B CThIKE ciioeB tl, t2 ,t3 a7s TeX ke BapHaHTOB;




CTpyKTypHBIH 2JIEMEHT
KOMIICTCHIIUN

[Inanupyemsie pe3ynbTaThl 00yUeHUS

OneHoYHbBIE CpeIcTBa

B) TIOCTPOUTH AJISl TPEThEro BapHaHTa rpaduKd paclpenesieHUus TeMIlepaTyphl B
KoopauHatax t-S 1 t-R; cpaBHUTH C TeMIlepaTypaMu, HOJTy4EHHBIMH aHAJTUTUIECKUM Iy TEM
( mo dhopmymnam);

I) ONpEeNeNuTh CHWKEHHE MOTeph Teljla BO BTOPOM M TpPEThEM BapHaHTax IO
CPaBHEHHIO C NepBbIM (B mpoueHTax). [loTepu mpu mepBoM BapuaHTe MPUHUMAIOTCS 3a
100%;

II) pe3yJpTaThl pacdeToB mnpenctaBuTh B Buae Tabmuisl | (Ilpun. 1.) u choemats
BBIBOJIBI O POJIM TEILIOBOM M30JIAIMHM [T CHIDKEHUS TIOTeph TeIula yepes3 Kilaaky. BapuaHTsl
3amaun ganbl B Tadumie 2 ([lpu. 2).

IIK-4. '0TOBHOCTBIO HCITOIB30BaTh OCHOBHBIC IIOHATHSA, 3aKOHBI 1 MOJCIIN TCPMOJIUHAMUKH, XHMHYECKOH KMHETHUKH, IIEPEHOCA TCIJIa U MAaCChI

3HaTh: OcHoBHBIE  ompeneneHuss W TOHATHA | [lepedeHb TeoOpeTHIECKNX BOIPOCOB K IK3aMEHY:
0a30BbIX 3HaHMH B obacrH | 1, TemnonpoBoanocts. Auddepennmanbaoe ypaBHEeHNE TEIUIONPOBOIHOCTH.
CCTCCTBCHHOHAYHBIX AUCHHAIIIAH. | 5 TennonpoBOJHOCTh NPH CTAMOHAPHOM M HECTALIMOHAPHOM PEKUME.
dyHIaMeHTabHbIE OCHOBBI .
3. Temnonepenadya. KOHBEKTHWBHBIM TemjOo- W MAacCONepeHOC TPH CBOOOAHOM U
€CTECTBEHHOHAYYHBIX JTUCTIUTIIINH,
OCHOBHBIE METOJ[BI PEIICHHS THIOBBIX 3agay | BPHYAACHHOM TCHCHUH.
[0 M3BECTHBIM AITOPUTMAM H IIPABHIAM. 4. l'unpoaHAMUYECKUH U TETTOBOM MOTPaHUYHbIE CIIOU.
OCHOBHBIE  3aKOHOMEPHOCTH  Hpoleccos | 5. PaauanvonHbIi TeMno- 1 MacconepeHoc. OCHOBHBIE NOHATUS ¥ 3aKOHBI.
MaccolepeHoca NIPUMEHUTEIBHO K | 6. BUabl Ty4UCTBIX TOTOKOB.
TEXHOJIOTHYECKUM TIPOLECCaM, OMHCHIBATS, | 7. CloKHLI TEMI006MEE.
pacCUUTBIBATE M aHATHSNPOBATE MPOLUCCCH| g Tennorenepanus 3a cyeT cKUraHus TOMIHBA. OCHOBHBIE XapAaKTEPHCTHKH TOTLIHBA.
MepeHoca TeIla W MacChl, BBIIEIATH
9. OcHOBBI TeOpHH TOpeHHsl. PacueTsl MOJTHOrO M HETOJIHOTO TOPEHUS TOIUINBA.
(daxTopsl, oTIpe/ieTIsIIoIINe ux 10, . T
MHTCHCHBHOCTS. . YcTpoiicTBa i COKUTaHMs TOIUTUBA. TeruioreHepanys 3a cueT 3JIeKTPOIHEPTUH.
Ymers: OOBACHATH THIMYHBIE Mojaenu 3anad B | [IpumepHoe nmpakTHyeckoe 3amaHue AT SK3aMEHa:
obmactn TEII000MeHa. 00cyxaTh | |, TIpn KaKuX 3HAYEHUAX urcia BHo Teno ABNAETCS TEPMUIECKH TOHKHM:

3¢ peKTHBHBIE CITOCOOBI pelIeHus TPodIIeM
TemmooOMeHa CTPOUTh M aHAJM3MPOBATH

MaTeMaTHYeCKHe MOJIEITU
TEIIOMaccomepeHoca. Pacmno3znaBatb
a¢hexkTuBHOE perieHue oT
HeahpeKkTUBHOTO, TpH pelIeHHH 33734

CIIO)KHOTO TEILI0OOOMEHa.

1. Bi »>0;

2. Bi — oo;
3. Bi <0;
4. Bi <0,25.

2. Kakoe uncno noio0us sSBisieTcst OnpeiessieMbIM IIPU PacdeTax KOHBEKTHBHOTO
TerroooOmena?




CTpyKTypHBIH 2JIEMEHT
KOMIICTCHIIUN

[Inanupyemsie pe3ynbTaThl 00yUeHUS

OneHoYHbBIE CpeIcTBa

1 Pr;

2 Nu ;

3. Re:

4 Gr.

3. KakuM ypaBHEHHEM MTO00MS XapaKTepPHU3yeTCs BBIHYKICHHAS KOHBEKIINS?
1 Nu = f(Gr,Pr);

2 Nu = f(Re,Pr);

3 Nu = f(Fo,Pr);

4. Nu = f(Bi,Pr)

4. Kakue 3Ha4eHns1 Re COOTBETCTBYIOT TYpOYJIEHTHOMY PEXKUMY JIBHIKSHUS )KUAKOCTH B
Tpybax (kaHamax)

1 Re >1300 ;
2. Re <9300 ;
3. Re >10300 ;
4 Re > 2300 .
5. Yucno PeitHonpaca onpenemnsiercs o Gpopmyie
1. Re= W—d 2. Re= W—d
y7; 14

3. Re= ﬁ 4, Re = Ll

w w
6. Kakoe 3Ha4eHune MoriomaresHOl CIOCOOHOCTH UMeeT aOCOFOTHO YEPHOE TEJO:
1 A<I;
2. A=0;
3. A=1;
4 A>1
7. Kako#i 13 npuBeICHHBIX 3aKOHOB MTPUMEHSETCS JIJIsl PACUETOB TEIUNIOOOMEHA U3ITyueHHEeM?
L g__a0




CTpYKTYpHBIH 31€MEHT
TPYKIYP [TmarnpyemMsbie pe3yabTaThl 00yIeHUS OneHoYHbBIE CpeIcTBa
KOMITETCHLIUU
=a(t. —t
2. g=at,—t, )
— o~k T 4
S ATk
8. Kakue ra3pl 00J1aJar0T U3Ty4aTeNIbHOW U TIOTJIOIIATEIEHOW CITOCOOHOCTHIO?
1. He, Ar, Ne;
2. Nz, Oz, H:
3. H>O, COo, SO,
Brnaners: Criocobamu 1eMoHCTpaIu yMeHus Biaaets | [IpuMep 3amanus Ha pemreHue 3a1a4 u3 npodeccnoHaIbHON 00IacTu:
cbopom HHpOpMALIHH 1A 3amaua 2. B meuyr ¢ mocTostHHOW Temmeparypoir tad, °C, momemmaeTcs CTaabHOM
TeIUIOTEXHUYEeCKUX pacyéroB. Crnocobamu |mumuuap amamerpom D, M. Hauanemas Temmeparypa Meramia cocTaBiseT tHadu, °C
cbopa u  aHanmuza  uHGOPMALMH O |Kod((UIMEHT TEIIONPOBOJHOCTH CTalH Ac, BT/(M rpanm); Termoemkocts Cer, KJDK/(Kr
TEIUIOOOMEHHBIX  MPOLECCaX KOHBEKLMEH, | rpay), mnoTHOCTS peT, Kr/Me. Kod(dUIMEHT TemIooT a4y OT MeyHbIX Ta30B o OnpeenuTh
H3JIy4CHHEM u  TCIUIONIPOBOTHOCTEIO. | BpeMsl HarpeBa T, 10 MOMEHTa JOCTHIKEHUS TEMIIEPATYPHI tuos, 0C .TEMIIEpATYpy LEHTPA tycur
Meronamu pacucTa NPOIIECCOB | B MOMEHT BBIJAYM MeTajula U3 neuyd. Temnopusnueckue napaMmeTpsl cTain: Koddduuuent
KOHBCKTUBHOT'O TCILIO- M MAacCCONCPCHOCA, | TeIIOMPOBOMHOCTH Acr, TEIIOEMKOCTh Cer, IIOTHOCTH Per, CUNTATh HE3ABUCAIIUMH OT
nepeaaqyun TCIlJIa H3IIYUYCHUEM u TEMIIEPATYPBHI.
MOJIEKYJIAPHOMN TeILIONPOBOJHOCTBIO. PaccuurtaTte TeMmepaTypHOE IOJIE HEOTPAHMYEHHOIO LIWIMHApPA [Js 3Ha4eHUH
1 2
Sror==r
paauyca r=r0 r= 3, 3 , =R 10 ¢opmynam u CpaBHUTH C PACCUNTAHHBIMU o,
Oueur, tueur 10 quarpamMmam J1.B. Bynpuna. Bapuante! npencrasienst B Tadbmuiie 3. (ITpw. 3).
[Tpunoxxenue 1
Temneparypa, °C
Bapuanrs! 3agaun R K q Q PaTYpe,
tr tl t2 t3 tB
1 be3 TemnoBoit n3onsImm
TEIJIOBBIE IOKA3aTENN




TeMIepaTyphl MOJTydeHHBIE

AHAJIMTHYCCKH

rpadudyecku

2 C TeIu1oBoil U30IAuen

TCIIJIOBBIC ITOKA3aTCIIN

TEeMIIEPATYPHI NOTYy4YECHHbIE

AHAJTUTUYCCKHA

rpadudecKu

3 C y/IBOSHHOU TEIJIOBOH M30JIsIHEH

TCIIJIOBBIC ITOKA3aTCIIN

TEeMIIEPATYPhI NOTYy4YECHHbIE

AHAJTUTUYCCKHA

rpaduuecKu

4 CHIDKeHUe MNOTCPb TCIJIOTHI IO CPABHCHHIO:

C ICPBLIM BAPHAHTOM

C BTOPBIM BapUaHTOM

C TPE€THUM BapHAaHTOM

[Ipunoxxenue 2

Ne

Jannsie ycnoBus 3agauun Nel

BapHaHTa SNi SN‘:‘ BTZ\‘MK BT}/:/IK (EE: ‘;[BC a1, Br/mM?K a2, Br/mM?K f
1 0,23 0,115 1,0 0,1 1000 15 100 20 15
2 0,23 0,23 1,2 0,1 900 10 120 20 12
3 0.46 0,065 0,9 0,3 1200 20 80 19 18
4 0,46 0,115 1,3 0,2 1350 5 150 18 15
5 0,345 0,23 1,2 0,4 850 10 120 20 11
6 0,23 0,115 1,1 0,3 850 8 110 21 10
7 0,345 0,065 1,4 0,2 900 20 130 17 14
8 0,46 0,10 1,6 0,1 1200 30 100 15 17
9 0,23 0,130 1,1 0,15 900 10 120 15 13
10 0,46 0,23 1,0 0,3 1300 15 140 16 12
11 0,46 0,13 0,9 0,35 1200 10 130 17 15
12 0,46 0,10 1,0 0,25 1250 5 115 20 18




13 0,23 0,23 11 0,3 800 15 100 19 10
14 0,23 0,115 0,9 0,3 800 20 110 15 12
15 0,345 0,10 1,2 0,1 1000 30 115 15 14
16 0,345 0,23 1,0 0,2 1100 10 110 18 10
17 0,345 0,115 13 0,2 1000 10 125 20 11
18 0,46 0,23 11 0,1 800 5 100 20 18
19 0,46 0,115 1,3 0,2 1000 20 15 17 20
00 0,23 0,23 11 0,1 800 5 100 20 18
[Ipunoxxenue 3
Ne t3<1) D tHa‘l )\fCT CCT Per o tnos
1 1300 0,24 14 30 0,54 7820 250 1200
2 1200 0,17 20 28 0,50 7840 200 1120
3 1100 0,15 40 35 0,63 7800 180 1040
4 1400 0,30 60 28 0,61 7850 310 1250
5 1400 0,25 12 25 0,57 7810 350 1100
6 1400 0,28 50 29 0,54 7800 340 1200
7 1300 0,32 10 30 0,52 7780 300 1150
8 1300 0,23 20 25 0,62 7820 280 1200
9 1300 0,20 25 33 0,60 7850 270 1250
10 1250 0,24 24 35 0,55 7850 260 1150
11 1250 0,18 20 27 0,51 7800 250 1100
12 1250 0,19 10 29 0,54 7790 255 1050
13 1200 0,30 17 25 0,60 7800 240 1080
14 1200 0,35 15 30 0,52 7850 250 1100
15 1200 0,23 20 20 0,61 7820 240 1120
16 1150 0,19 30 18 0,53 7830 200 1060
17 1150 0,15 25 23 0,55 7840 210 1050
18 1150 0,20 14 24 0,60 7800 220 1080
19 1200 0,30 24 28 0,63 7850 240 1100
20 1400 0,25 12 25 0,57 7810 350 1100
21 1200 0,30 15 25 0,60 7800 240 1080
22 1150 0,20 14 24 0,60 7800 220 1080




0) [Topsimok mpoBeACHUS MPOMEXKYTOUHOM aTTECTAINH, TTOKA3aTEeITN M KPUTEPUH OIICHUBAHHUS.

J1st monydeHus 3K3aMeHa MO TUCHUIUIMHE CTYJEHT JOJKEH M0KAa3aTh CICAYIOIINE 3HAHUS, YMEHUS U HaBBIKH TI0 MCIOJIB30BAHUIO U BHEPEHUIO PE3YyJIbTAaTOB
00pa30oBaTeIbHOMN NEATENHHOCTH:

— HA OIICHKY «OTIUTHOY:

CTyneHT J0JDKEH T0Ka3aTh YPOBEHb 3HAHUH HE TOJIBKO Ha YPOBHE BOCIPOU3BECHHS M OOBSICHEHUS MHPOPMAIIUY, HO U UHTEIUICKTYaIbHBIC HABBIKY PEIICHUS
mpo0JieM U 3a/1a4, HaXOXICHUS YHUKAIBHBIX OTBETOB K MpoOIeMaM, OLIEHKUA W BBIHECEHHS KPUTHYECKHUX CYXIACHUH; CTYICHT JOKEH MPEJOCTABUThH BBHIMOJIHEHHOE
3a/laHue, B KOTOPOM OBUTH OBl OTPa)KEHBI IPOOIEMBI, KACAIOIINECS BCEX aCIEKTOB N3y4aeMOU JUCIIUILINHEIL.

— Ha OIICHKY «XOPOIIO»:

CryneHT BIajieeT TEPMHUHOJIOTHENW M3ydaeMOW JUCIUILIMHBL, CTYJSHT MOXET IOKa3aTh 3HAHHWS Ha YPOBHE BOCIPOU3BEACHHS U OOBSCHEHHS HWH(MOpPMAIUU
H3y4aeMOU TUCUUIUIMHBL, MOXKET IOKa3aTh UHTEJVIEKTYaIbHbIC HABBIKU PELIEHUS IPOCTHIX 3a1a4.

— Ha OIICHKY «yIIOBJICTBOPUTEIHHON:

CTyleHT BIaJiceT TEPMHUHOJIOTHEH M3ydyaeMOW JUCIUILUIMHBL, CTYJCHT MOXET IOKa3aTh 3HAHHMS HA YPOBHE BOCIPOU3BEIACHHS U OOBCHEHHS HH(GOPMAIUU
M3y4aeMOU TUCUUIUIMHBL, HE MOXKET MOKa3aTh UHTEJUIEKTYaJbHbIE HABBIKU PEUICHUS MPOCTHIX 3a]a4.

— Ha OLIEHKY «HEYJIOBJIETBOPUTEIBHON:

CTyleHT BlIaJieeT TEPMUHOIOTHEH U3ydyaeMON JUCIUILIMHBL, CTYJCHT HE MOXET MOKa3aTh 3HAHMS HA YPOBHE BOCIPOU3BEICHHS U OOBICHEHUS WH(POpPMALIUN
M3y4aeMOU TUCUUIUIMHBL, HE MOXKET MTOKa3aTh UHTEJUIEKTYaJIbHbIE HABBIKU PEUICHUS MPOCTHIX 3a]a4.



