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JIner akTyaM3anHH NPOrpaMMBI

IIporpamMma nepecMoTpena, obcyxzieHa U onobpena s peamnzanu B 2020-2021 ygebroM
rofy Ha 3acefianuu Kadenpsl Texnonorui 06paboTku MaTepraios

ITporokon ot £ oY 2020r. Ne
3aB. xadenpoii A.B. Mosutep



1 Iles1u ocBOEHUSI AMCUMILTUHBI (MOZYJI51)

[ensaMu OCBOEHMS TUCHMILIMHBI «METOABI ONTUMH3AIMKWY» SBIAIOTCA (HOPMUPOBAHHINA
3HaHUI, YMEHUH M HaBBIKOB B OOJIACTH ONTHMHU3ALMHU TEXHOJOTMYECKHX MPOIIECCOB, a TAKXKe
dbopmupoBanne nMpodhecCHOHATBHBIX KOMIIETCHIIMH B COOTBETCTBHH ¢ TpeboBanusmMu ®I'OC BO
1o HanpasieHuto noarotoBku 22.03.02 Meramtyprusi.

2 MecTo quCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa30oBaTe/bHOM MPOrpaMMbl

JucuumuinHa «MeTopl ONTUMM3aLKKY BXOAUT B BApUATHBHYIO YacTh y4E€OHOTO IJIaHa
00pa30BaTebHOM IPOrPaMMBI.

Jis  u3ydeHus  AMCLUUIUIMHBL  HEOOXOAMMbI  3HaHMs  (YMEHHMs,  BIaJEHUs),
chOpMHUPOBAHHBIE B PE3YJIbTATE U3YyUCHHS JUCIUIUINH/ IPAKTUK:

MonenrpoBaHue IpoLEeccoB U 00BEKTOB B METAJLITYPIHH,

[InannpoBaHue FIKCIIEPUMEHTA,

Maremaruxa,

WNudopmarrka u MHGOpMaMOHHBIE TEXHOJIOTUH,

MaremaTnueckas CTaTUCTUKA B METAJLITYPIHH.

3HaHus (YMEHUS, BIaJIeHUs ), MOTyYEHHbIE IPU U3YUYEHUH JaHHOM JAUCUUIUIMHBI OYyIyT
HEOOXOIUMBI [Tl U3YyUYCHUS TUCIUILIINH/TIPAKTHK:

MeTobl ONITUMH3AIMH TPOLIECCOB 00PAOOTKH METAIUIOB AAaBJICHUEM,

HoBrle TexHOMOrNYeCKUE pelieHus B mpoueccax 00paboTKH METAIIIIOB aBJICHUEM,

IIpoekTHast 1€ATENBHOCTb.

3 Komnerenuun odyuawmerocs, opmMupyembie B pe3yJabTaTe 0CBOEHHS

AUCHHUILINHBI (MOAYJISA) U IIVIAHUPYEMBbIe Pe3yabTAThl 00y4eHH s

B pesynbrate OCBOGHHMS JIUCHUIUIMHBI  (Moayns) «MeToabl  ONTUMHU3ALUN
oOyyaromuiics 1oKeH 001aaTh CeAYOIIMMU KOMIETEHIIUSMHU:

CTpyKTypHBIi [Tnanupyemble pe3yabTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIINH
ITK-11 roTOBHOCTBIO BBISBIISITE OOBEKTHI JUIsl YIIyUIIEHUs! B TEXHUKE U TEXHOJIOTHU
3HaTh (byHIaMeHTaJIbHBIE OCHOBBI, ITOIX0/Ibl 1 OCHOBHBIE METOAbI ONTUMHU3ALIUU
YmeTb UCIIOJIb30BaTh 3HaHUS (DyH/IaMEHTAIbHBIX OCHOB, OJXO/IbI U METO/bI

MaTeMaTHUKU B 00y4YEeHUH U TPOPECCUOHATILHOMN 1eATEIbHOCTH;

OOBSICHATH ¥ aHAIM3UPOBATH CYIIIHOCTh U OCOOCHHOCTH OCHOBHBIX METOIOB
ONTHUMH3ALUH TEXHOJIOITMYECKUX MPOLIECCOB U CBOMCTB MaTEPUAJIOB;
BbIOMpPATh BO3MOXKHbIE U Hanbosee 3 (HEeKTUBHBIE METO/IbI ONTUMHU3ALIH
TEXHOJIOTMYECKHUX IPOLECCOB U CBOMCTB MaTEPUAJIOB

BJIH.Z[GTI: MAaTEMAaTUYCCKHUM alIiapaToM TCOpUN pPCIICHUA 3a4a4 OIITUMU3AIUU,
HaBbIKaMU BBIOOpA U MPAKTUYECKOTO MPUMEHEHUSI BO3MOKHBIX U Hanbolee
3(1)(1)6KTI/IBHI)IX MCTOAOB ONITUMHU3ALNH TEXHOJIOTHYCCKUX ITPOLCCCOB U
CBOMCTB MaTepuasos;

HaBbIKaMU KOPPCKTUPOBKU TEXHOJOTUYCCKUC IMTPOLUECCCOB HAa OCHOBE
aHalIM3a pe3ysbTaToOB 3a7a4 ONTUMHU3AIMHN TEXHOJIOTHYECKUX IIPOLIECCOB U
CBOWCTB MaTepHaJioB




4. CTpyKTypa, 00bEM H coep:kaHNe TUCHUILIMHBI (MOAYJISA)
OO0wmast Tpy10eMKOCTh AMCLUIUIMHBI COCTaBIsAeT 3 3aueTHbIX enuHull 108 akan. gacos, B ToM

YHUCJIC:

— KOHTaKTHas pabdorta — 45,2 akaj. 4acoB:
—ayautopHas — 44 akaJ. 4acos;
— BHeayauTopHas — 1,2 akaj. 4acoB

— caMocCTosTeIbHAsI paboTa — 62,8 akaJ. 4yacos;

d)opMa aTTeCTaluu - 3a4€T

AynutopHas S e
o | xomraxTHas pabota E = dopma TeKyIero
X B
= 5] T KOHTPOJIS
Pasnen/ Tema 3 (B axan. uacax) £ A . P Kon
g & ©| caMocTosATENBHON | yCIIeBaeMOCTH H
JCIUTUTAHBL b S ., | xommerenn
@) g £ paboThI IPOMEKYTOUHON
nmal. | mpakrt. | 3 &
Tex. Z'Q aTTecTaluu
3aH. 3aH. | Q &
1. dopMynHupoBKa, CTPYKTYpa U
TIPUHITUTHATBHAS cxema
pelIeHHss  ONTHMH3AI[IOHHBIX
3a1a4
CamocTosTenbHoe
11 OcHOBHBIE o
U3yuYeHHe yueOHOU . [IK-11
OTIpEICIICHHSL. 3anmauu| 8 4 4,5 . YcTHBIH onpoc
Y HAYYHOU
MUHAMH3ALHH.
JIUTEPaTyphl
HUroro mo pazmeny 4 4,5
2. OyHKIUH OJJHOW TIepEMEHHOMN
CaMocTosTeNnbHOE
2.1 OnruMu3anus o
. u3ydyeHue yueOHon
¢byHKIMK OJIHOM N .
N Y HAYYHOU YcTHBI ompoc.
nepeMeHHoll. UucrneHHbIe IK-11
8 2 821 12 JUTEPaTyphl. JlaGopaTopHast
METOIBI MHUHAMH3AIHA
. IMoaroroBka k paboTta
(dbyHKIMIN OJTHOM
N nabopaTopHOMY
HepeMeHHON
3aHATHIO
Wroro no pazneny 2 821 12
3. DyHKIUH HECKOJIbKUX
IIepeMEHHBIX
CamocrosTenbHOe
3.1 OnTumMu3zanus o
u3ydyeHue yaeOHon
byHKIIMN HECKOJIBKHX N .
Y HAyYHOH YcrHBIi omnpoc.
HEepeMEeHHBIX. YHUCIIEHHbIE MK-11
8 4 421 12 JUTEPATYPHI. JlaGoparopHast
METOJIBI ONITHMH3ALUH
IMonroroBka k pabora
GbyHKIMN HECKOJIBKUX
abopaTopHOMY
MIepeMEHHBIX
3aHATHUIO
HWroro no pazneny 4 421 12
4. JIunetinoe
[IDOrDAMMHUDOBAHKE
CamocTrosrenbHoe
U3yudeHHe yueOHOU
4.1 TlocraHOBKa 3amayM. U Hay4- HOI VYcTHBIN onpoc. MK-11
I'padpuueckuii meroa.| 8 4 6/21 10 JUTEPATYPHI. JlaGoparopHast
CumIiekc-MeTon ITonroroBka pabora
nabopaTopHOMY
3aHATUIO
HWroro no pazneny 4 6/21 10
5. 3anaun HEJIMHEHHOTO

TIPOrpaMMHUPOBAHUS




5.1 TIlocranoBka 3amayu.

CamocTosTenbpHOoe
u3ydyeHue yueOHOU
Y Hay4YHOU

YerHbIl onpoc.

s IK-11
Mogenu HEJIMHEeIHOTro 4 4/21 10 JUTEPaTypPhL. Jlab6opaTopHas
IIPOTPaMMHUPOBAHUS IMoxroroBka K pabota

1abopaTopHOMY
3aHATHIO
HWroro no pazgeny 4 4/21 10
6. IlpaxTHueckoe NPHMEHEHHE
METO/I0B OITHMH3ALHN
6.1 ITpakTuyeckoe
HIpHMECHEHHE METOZIOB
ONTHUMU3ALIH pH
eIIEHHH 3KCTPEMATBHBIX Cavocrosrennroe
P u3ydeHue yaeOHon . IK-11
3aJad  Ho  pas3paboTke 4 14,3 N YcTHBI ompoc
U HayJHOH
TEXHOJTOTHICCKHX
JIUTEPATYPHI

TIPOIIECCOB HOJTy4eHHUS
HepCIEeKTHBHBIX
MaTepHaoB
HWroro no pazaeny 4 14,3
HWroro 3a cemectp 22 | 22/8U 62,8 3a4uér
HWTOro no AMCUMILIIMHE 22 | 22/8U1 62,8 3a4er MK-11




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B uznoxxeHuu JEKUMOHHOTO MaTepuana M MpH MPOBEACHUH J1a00paTOPHBIX 3aHATUI
NPEIoNaraeTcsl Mepexo]] 0T PENpOIyKTHBHBIX METOIOB OOyUeHHsI K YaCTUYHO-TIOUCKOBBIM U
HCCJIEIOBATENILCKUM METO/aM, PA3BUBAIOIIMM JIOTUYECKOE, TEOPETUYECKOE MBILUICHNE, YMEHHE
apryMEHTHPOBATh U OTCTaMBaTh COOCTBEHHOE MOHMMaHue Borpoca. C 3TOH 1eIbi0 BO3MOXKHO
HCIIOJIb30BaHUE METO/I0B SBPUCTHUECKHUX BOIIPOCOB U OP3MHCTOPMUHTA (MO3TOBOM aTakm).

[Tpu npoBeneHun 1abOPaTOPHBIX PabOT MPEANONaraeTcsi UCIOIb30BaHUE TEXHOJIOTUU
MOJIyJIbBHOTO OOy4YeHHMs M KOJJIEKTUBHOTO B3anMMOOOydeHus (mapHas padoTa Tpex BHUIOB:
cTaTH4ecKas napa, JMHaMH4YecKas Iapa, BapualliOHHAas 11apa).

CamocTtosTenbHass paboTa CTYAEHTOB JOJDKHA OBITh HampaBlieHA Ha 3aKperieHHe
TEOPETUUECKOI0 MaTepuaia, U3JI0KEHHOTO IIPENoAaBaTesieM, Ha IPOpadOTKy TeM, OTBEJEHHBIX
Ha CaMOCTOSITEJIbHOE M3yuY€HUE, Ha IOATOTOBKY K JIaOOpaTOpPHBIM 3aHSTUSIM M HUTOTOBOM
aTTECTAallUU.

B xone 3ansaTHii npeamnongaraeTcs UCMOJIb30BaHNE KOMILIEKCA MHHOBAIIMOHHBIX METOJIOB
AKTUBHOTO 00YyYEHUS CTYJICHTOB, BKIIOYAIOIIETO B CEOS:

- co3JaHHe MpOOJIEeMHBIX CHUTyallud C TOKAa3aTeNbHBIM pEHICHHEM MPOOJIeMbl
IIPENoAaBaTeieM;

- CaMOCTOSITEJIbHYIO TIOHMCKOBYIO JESTEIbHOCTh B PELICHUH YYEOHBIX MpoOieM,
HaIpaBJIsIEMYI0 [IPENOJaBATENIEM;

- CAaMOCTOSITENIbHOE PellIeHUE MPO0IIeM CTYACHTaMU MO KOHTPOJIEM MPero1aBaTess.

Peanu3anusi MHHOBAIMOHHBIX METOJOB OOyYeHHS BO3MOXHA C HCIOJIb30BaHUEM
CJIETYIOIIHNX TPHEMOB:

- MHCTPYKTaX CTYAEHTOB IO COCTaBJICHUIO TAOJHIl, CXeM, IpadHKOB C MPOBEICHHEM
MOCTEAYIONIEr0 UX aHAIN3a;

- T[pPUMEHEHHE pEKOMEHJAMA [0 COCTaBJICHMIO TE3UCOB M KOHCIEKTOB IIO
MPOYUTAHHOMY MaTepuay;

- packpbITHE IIpernojaBaTesieM NPUYMH M XapaKTepa HEyAady, BCTPEHAIOLIUXCS IpH
pelIeHnu MpooieM;

- IEMOHCTpAaLUs aJIbTEPHATUBHBIX MOJXO0/10B K PEIIEHNI0 KOHKPETHOM MTPOOIIEMBI;

- aHAJIU3 TIOJTYYEHHBIX PE3yJIbTATOB U OTHICKAHUE TPAHUI] UX TIPUMEHUMOCTH;

- ICTIOJIb30BaHME 33/1aHUH JJIS1 CAMOCTOATEIBHOM paOOThI ¢ M30BITOUHBIMU TAHHBIMH;

- CAaMOCTOSITENIbHOE COCTABIIEHUE CTY/IEHTAaMH HECTaHIaPTHBIX 337124 U Jp.

6 YueOGHO-MeTOANYeCcKOe o0ecneyeHHe CAMOCTOSITe/IbHOI PadoThl 00y4aloIMuXCs
[IpencraBneHo B mpuioxxeHuu 1.

7 OueHOYHbIE CPeACTBA AJs MPOBeAeHHs POMEKYTOUHOI aTTecTaAlUN
[IpencraBneHb! B MPUIOKEHUH 2.

8 YueOHO-MeTOMMYecKOe H HH(POPMALIMOHHOE 00ecTeyeHrue TUCIIUTITHHBI (MOTYJIs1)

a) OcHoBHas IUTEpaTypa:

1. ArrexoB, A.B., 3apybun, B.C., KanmarnukoB A.H. Meroapl ontumMuzanuu
[anexTpoH-HBIN pecypc]: yueb. mocodue: - M.: UHDPA-M, 2019. - 270 c. - Pexxum gocrtyma:
https://new.znanium.com/catalog/document?id=354787 (nara oopamenus: 25.09.2020) . - 3ar.
c skpana. ISBN 978-5-369-01037-2.

0) JlonmosiHUTEIbHAS JINTEPATypa:

1. ITanteneeB, A.B. Meroasl ontumm3anuu. [Ipaktruaeckuii Kypc: yuebHOe mocodue ¢
MysnbTUMenra conpoBokaenueM / A.B. [lanrenees, T.A. JletoBa. — M.: Jloroc, 2011. — 424 c.:
wi. - Pexumm gocryma: https://new.znanium.com/catalog/document?id=185911 (mara
obpamenust: 25.09.2020) .- 3aru. ¢ skpana. ISBN 978-5-98704-540-4.



https://new.znanium.com/catalog/document?id=354787
https://new.znanium.com/catalog/document?id=185911

2. PsbuukoBa, E. C. Meroasl u Teopun onTumuzanuu : yueOHoe mocoome / E. C.
Ps6uukoBa, C. M. AuapeeB, M. 1O. Ps6uukoB ; MI'TY. - Marauroropck : MI'TY, 2016. - 1
anektpoH. onr. jguck (CD-ROM). - 3Barn. ¢ turym.  9kpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2722.pdf&show=dcatalogues/1/1132
040/2722.pdf&view=true = (mata oOpamenus: 25.09.2020). - MakpooObekr. - TekcT
3NIeKTPOHHBIN. - CBeieHus noctynnsl Takxke Ha CD-ROM.

B) MeToan4yeckue ykazaHusi:

1. baxxenos, H. M. MeToab! 0AHOMEPHON 1 MHOTOMEPHOI ONTUMU3ALUY | TPAKTUKYM I10
nucturmuae "MopaemupoBanue cucteM" / H. M. baxkenos, E. C. Ps6uukoBa ; MI'TY, Kadenpa
IPOMBIIIJICHHON KHOEpHETHKM M CHCTEM ympaBieHus. - Maruutoropck : MI'TY, 2011. - 1
anektpon. onr. jguck (CD-ROM). - 3Barn. ¢ turym.  9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1344.pdf&show=dcatalogues/1/1123
747/1344.pdf&view=true  (mara o6pamienus: 25.09.2020). - Makpooosekt. - Tekcr
3JIEKTPOHHBIN. - CBefieHus: JocTyHbI Takke Ha CD-ROM.

2. Onrumuzanys yrpaBlIeHHs] TEXHOJOTHUYECKUMH Mporeccamu : npaktukym / b. H.
[Mapcynxun, C. M. Auapees, E. C. Ps6uukosa, T. I'. O6yxosa ; MI'TY. - Maruuroropck, 2013. -
177 c. : ui., rpad., CXEMBI, TadmI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=638.pdf&show=dcatalogues/1/11094
86/638.pdf&view=true (mara obpamienus: 25.09.2020). - MakpooOBbeKT. - TEKCT : 2IEKTPOHHBIH.
- ISBN 978-5-9967-0393-7. - MImeeTcs e4aTHBIN aHAJIOT.

r) [lporpammHoe odecneuenue u MHTEpHET-pecypehl:

IIporpamMmmHoe oGecnieueHue

Haumenosanue 10 Ne norosopa Cpok neicTBUS TUIIEH3UN
MS Windows 7
. 11-1227-18 oT
Professional (nnst 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
CBOOOTHO
FAR Manager pacnpoctpansemoe I10 6eccpodHo
7Zip CBOOOJTHO 0ECCPOIHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHBbIE CTIPABOYHbIE CHCTEMbI
HaszBanue kypca Cchlika

DnekTpoHHas 0aza mepuoanYecKux u3nanuit East
View Information Services, OO0 «MIBUC»
HammonansHas uHQOpMAIMOHHO-aHATUTHYECKAS
cuctema — Poccuiickuii wmuzgexc wHayunoro|URL: https://elibrary.ru/project_risc.asp
muruposanus (PUHIL)
IMTouckoBas cucrema Axamemuss Google (Google
Scholar)
Nudopmanmonnas cucrema - EnuHOoe OKHO
J0CcTyna K ”HPOPMAITMOHHBIM pecypcaM
OdenepalbHOE  TOCYNApCTBEHHOE  OIOIKETHOE
yUpEKICHUE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/
IPOMBINIICHHONW COOCTBEHHOCTI

https://dlib.eastview.com/

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

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



https://magtu.informsystema.ru/uploader/fileUpload?name=2722.pdf&show=dcatalogues/1/1132040/2722.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2722.pdf&show=dcatalogues/1/1132040/2722.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1344.pdf&show=dcatalogues/1/1123747/1344.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1344.pdf&show=dcatalogues/1/1123747/1344.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=638.pdf&show=dcatalogues/1/1109486/638.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=638.pdf&show=dcatalogues/1/1109486/638.pdf&view=true

9 MaTepuajibHO-TeXHHYECKOe o0ecriedeHue TUCIUIIHHBI (MOTYJIs1)

MarepranbHO-TEXHHUECKOE 00ecIIeYeHNe JUCIUIUINHBI BKIIIOUAET:

1.YuebHas ayauTopus A5 IPOBEACHUS 3aHATUH JIEKIIMOHHOTO THIIA OCHAIIICHA!

- TEXHWYECKHUMH CPEICTBaMU OOyUYEHUs, CIyXAI[UMH JUIS TMPEICTaBICHHUS y4eOHOI
uHpOpMauu OOJIBLION ayJUTOPUU: MYJIbTUMEAMHHBIMU CPEACTBAMHU XpaHEHUs, Meperadyu U
npeJcTaBiIeHNus yueOHON nH(pOpMaLnK;

- CIIeLMAIN3UPOBAHHON MEOEIIBIO.

2.YdeOHass ayAuTOpHUsS IS TPOBEACHUS JabopaTOpHBIX 3aHATHH «JlabopaTopus
UH(POPMALIMOHHBIX TEXHOJOTHI M0 MaTEepUAIOBEICHUIO» OCHAIIICHA!

- KOMITBIOTepHO# TexHHKOH ¢ maketoM MS Office, ¢ monkiroueHuem k cetn «MHTEpHET»
U C JIOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAITMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA;

- CHeMaIM3UPOBAHHON MeOebIO.

3.YuebHas ayauTopus Ui TPYNIOBBIX U MHAMBHIYAJIbHBIX KOHCYJbTAlUN, TEKYIIETO
KOHTPOJISL M TPOMEXKYTOYHOM aTTeCTallui OCHAILIEHA!

- KoMIbloTepHO# TexHuKoH ¢ makeroM MS Office, ¢ monkirouenuem k cetn «MHTEpHET»
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMaLIMOHHO-00pa30BaTEIbHY0 CPEely YHUBEPCUTETA,

- CHIIMATIM3UPOBAHHON MeOebo.

4 .TlomemieHue 11t CaMOCTOSITEIbHON pabOThl OCHAIIICHO:

- KoMIbloTepHO# TexHuKoH ¢ maketoM MS Office, ¢ monkirouenuem k cetn «MHTEpHET»
¥ C JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMaLIMOHHO-00pa30BaTeNbHY0 CPely YHUBEPCUTETA,

- CHIEMATM3UPOBAHHOM MeOebIo

S.Ilomemienne uig XpaHeHHs W NPO(UIAKTUYECKOTO OO0CIyXMBaHHUSI Y4eOHOTO
000py10BaHHUS OCHAILIEHO:

- CTICIIHATM3UPOBAHHON MEOETBIO.



Hpunoxenue 1

6. YueOHO-MeTOANYeCKOe 00ecnieyeHHe CAaMOCTOATEIbLHOH padoThl 00yyarommuxcst

[To aucuunIuHe MpeaycMOTpeHa ay IMTOpHAs U BHEAy IMTOPHAs CaMOCTOsATEIbHAas paboTa
o0yyaromuxcs, KOTopast IperoiaraeT BeIIOJTHEHHE J1a00paTOPHBIX paboT

JlaGopaTopnas pa6ora Ne 1 «MeTo1 30J10TOTO CEUCHUS;

Jlaboparopnas pabora Ne 2 «[IpumeHeHHE TIPOU3BOAHBIX MPH PEIICHUH ONTHMAIBHBIX
3a/1a4 C OJTHOM MEPEMEHHOI;

Jlaboparopuast pabora Ne 3 «IlonmuHOMHaNbHAS ANMMPOKCHUMAIHS U METOIBl TOYCUHOTO
OLICHUBAHUS;

Jlaboparopnas pabota Ne 4 «MeToabl IPSIMOTO TTOUCKAY;

JlaGopaTtopnas pabota Ne 5 «I"paduyeckoe pemenue 3aaaun JII1 ¢ 1ByMst nepeMeHHBIMEY,

Jlaboparopnas padota Ne 6 «CuMIuieKCHbIA MeTo peteHus 3aaa4 JIIDy

JlaGopatopnass pabora Ne 7 «be3ycnoBHBIH ASKCTpeMyM QYHKIUH C HECKOJIBKUMH
MIEPEMEHHBIMI.

BueayauropHas camocTosTenbHAsE paboTa 00y4aroImUXCs TAKXKE OCYIIECTBISETCS B BUE

U3Yy4YEHHs JIMTEpaTyphl IO COOTBETCTBYIOUIEMY pas3felly ¢ IpopaOOTKOM Marepuana Mo
OTJICIIbHBIM BOIPOCAM U3YUYaEMBIX TEM.

[lepeuens BOMpPOCOB, BHIHOCUMBIX Ha CAMOCTOSATEILHOE U3yUCHHE:

1. IToHsiTHE ONTUMHU3ALMOHHON 3aJa4H.

2. CTpyKTypa ¥ NpUHLIMIHAIbHAS CXeMa PEIICHUs] ONTUMHU3alMOHHBIX 3a/1a4.

3. Knaccudukanusi onTMMU3allMOHHBIX 33/1a4.

4. Kitaccuukanuu METoI0B ONITUMHU3AIINH.

5. 3amaum nuHEHHOTO TporpammupoBaHus. OOmas xapakTepucTuka. PemeHue 3amau
JMHEMHOro nporpamMmmupoBanus Ha OBM.

6. Kpurepuu ontumanbHOCTH (PYHKITUH C OJTHON TIEPEMEHHOM.

7. IlppuMeHeHne POU3BOJHBIX IIPU PELIEHUN ONTUMAJIbHBIX 33/1a4 C OJJHOM IEPEMEHHOM.

8. MeTo 30J10TOro CeueHus.

9. [lonnHOMHMANIbHAS ANMPOKCUMAIIUS U METOJIbI TOUEYHOTO OLICHUBAHUSI.

10. MeToibl IpsIMOTO MOKCKA.

11. Meton MmHOxuTenen Jlarpanxa

12. T'paduueckoe pemieHne 3agad JMHEHHOTO TMPOTPAMMHUPOBAHUS C  ABYMS
NepeMEHHBIMHU.

13. CuMIuIeKCHBIN METOJT pelIeHus 3a]1a4 JTMHEHHOTO MPOrpaMMHUPOBaHUS.

14. Be3yciioBHBII SKCTpeMyM (HYHKITUU C HECKOJIBKUMHU TIEPEMEHHBIMH.

15. TlpakTyeckoe MPUMEHEHHUE METOJIOB ONTUMM3ALWU MPU PEIICHUH IKCTPEMaTbHBIX
3a/1a4 1Mo pa3padOoTKe TEXHOJIOTHIECKHIX MPOIECCOB MOIYYCHHUS MMEPCIICKTUBHBIX MATEPUAIIOB.



IIpnioxenne 2

7 OueHoYHbIE CPeCTBA /ISl IPOBeIeHHUs MPOMEKYTOYHON aTTeCTAlMHU

a) Ilnanmpyemble pe3yabTaThl 00y4eHHUsI M OLICHOYHbIE CPEeACTBA ISl IPOBEICHUS
NPOMEKYTOYHOM aTTeCTALMU:

CTpyKTypHBIi
JJIEMEHT
KOMIETEHIINU

[TnaHupyeMble pe3yIbTaThl
o0ydeHus

O11eHOYHbIE CpeACTBA

IIK-11: roroBHO

CTBIO BBISIBIISITH OOBEKTHI JUIA

YIYy4YUICHUA B TCXHUKE U TEXHOJIOTMHN

3HaTh — (ynnamenTtansubie | Ilepeuens meopemuueckux 6onpocos K zauemy:
OCHOBBI, TOAXOAbI U 1. I/ICTOpI/Iﬂ Pa3sBUTHUA METOAOB OIITUMU3ALIUHA.
OCHOBHBIE METOIbI 2. TlocTranoBka 3aJa4y ONTUMH3ALINH.
ONTUMM3ALINHI 3. Krnaccudukamms 3a1ad oNTUMHU3AINH.

4, CymHocTb n 0COOEHHOCTH 1101001 (14%0)
ONTUMU3ALMK W  YIPABICHUS TEXHOJIOTUYECKUM
MIPOIIECCOM.

5. Metoanl HCKITFOYCHUS WHTEpBaja
HEOIPEJCICHHOCTH.

6. HenuneitHoe nporpaMMHpOBaHUE.
Knaccudukanms 3anad.

7. OOmas 3a7a4a HEJIMHEHHOTO
MIPOrPaMMHUPOBAHUS.

8. Kpwurepuii onTumManbHOCTH.

9. Pa3znuunbie (OPMBI YCIOBHI ONTUMAIBLHOCTH B
BBITTYKJIOM MPOTPaMMHPOBAHUH.

10. ITocraHoBKa U cBOiicTBAa 3amad JIMHEWHOI'O
pOrpaMMHUPOBAHUSL.

11. TIpstMbie METO/BI B TUHEHHOM
pOrpaMMHUPOBAHUH.

12. Cumriuiekc-MeTo 1 pelieHus 3a1a4 JUHEHHOTO
pOrpaMMHUPOBAHUSL.

13. TpaucnopTHas 3a7a4a JUHEHHOTO
IPOrPaMMHUPOBAHUS U CIIOCOOBI €€ PEIICHUSI.

14. DneMeHTHI IBOMCTBEHHOCTH B JIMHEHHOM
MpOrpaMMHUPOBAaHUU U OCHOBHAs TeOpeMa
JIBOMCTBEHHOCTH.

15. YucneHHble METOJIBI O€3YCIOBHON ONTUMH3AIIHH.
16. OnTumuzanus B yCIOBUSIX HEOTPEICIECHHOCTH.
17. OcHOBHBIE = TOHSATUS  MHOTOKPUTEPHAILHOU
ONTHUMH3AIINH.

18. OnruMmu3anus TMHAMHYECKUX CUCTEM.

YMeTh —  HCIOJIB30BATH Ilpumepuvie npakmuyeckue 3a0anus 0,14 3auema:
3HAHUS 1. Pemmute 3azauy JIMHEMHOT O
(l)y}[]:[aMeHTaJIBHbIX nporpaMMUupOBaHusd rcOMETPUICCKUM MECTOIOM
OCHOB, TOAXOABI M F = 4x; + 2x, - max
METOAbI MATEMATHKH B X, +2x, < 32
00y4YeHuu n 3x1 +2x, < 60
npogeccHOHATLHOI —3x; +x, <50
J1esITeJIbHOCTH; X1, Xy =0
—  OOBSCHSITH u | 2. Pemmts 3agady TMHEHHOrO MpOrpaMMHpOBaHUS
AHAIIN3HPOBATH METOI0M MOJU(DHUIIMPOBAHHBIX KOPAAHOBBIX HCKITIOUCHHIA
CYIHOCT - F = —2x; + 2x, - max




CTpyKTypHBIi
3JIEMEHT

IInanupyemMsle pe3yabTaTsl

OneHoYHbIE CpeIcTBa

KOMITETCHIINU 00yuenus
0COOEHHOCTH OCHOBHBIX X1 +2x; <30
METOIOB  ONTUMHU3AINN 3x; +3x, <60
TEXHOJIOTHYEeCKHX 3x; +x2 <50
MPOIECCOB M CBOICTB Xx1,%2 2 0
MaTepHAJIOB; . .
— BeiGuparth 3. Haiitn KPUTUYECKH Iy Th u ero
BO3MOJKHBIE M HauGonee | TPOAOTKATCIBHOCTD.
3 PeKTUBHBIE METOIBI y i 4
ONTUMM3ALINU 9 (®h 8, j : @\~
TEXHOJIOTHIECKAX O XDAG) .Y @
NMPOLECCOB U CBOICTB 2 (® 8 é®< gl i ‘;éD
MaTepUAJIOB. TR ,@ 3.
4. MuUHUMU3UPOBATH LEICBYI (YHKIHIO B
3aj1a4ue 0 HA3HAYEHUSIX JUTS MAaTpPUIIBI
3 1 1 4
5 6 2 4
8 1 4 7
6 9 2 9
5. Makcumu3upoBaTh IENEBYI0 (PYHKIUIO B
3a7a4€ O HA3HAYCHUSAX I MaTPULbI
2 3 6 8
7 5 7 4
2 5 7 1
3 1 10 8
6. PemmTh 3aKphITYI0O MOAETH TPAHCHOPTHOM
3a7a4u
20 26 16 38 20
40 2 3 6 8 7
35 5 7 4 2 B
45 7 1 3 1 6
7. PemmuTh OTKPBHITYIO MOJCIH TPAHCTIOPTHOM
3a7a4u
20 25 15 40 20
35 5 7 4 2 5
45 7 1 3 1 6
10 2 4 3 3 2
Bnanets —  MaTeMaTHYECKHUM Ilpumepul 3a0anuii na pewienue 3a0ay u3
anmapaToMm Teopun npogpeccuonanvnoii odonacmu:
peureHnst 3a1ay4 (lb (}:szzaﬁnpom]aoncma oTpeesIeTCs MPON3BOACTBEHHOM
ONTHMH3AIHH; Yy: SE 025 075 cToMMOCTD CAMHHUIIBI KATUTAIBHBIX H
~ HaBbIKamH BblGopa u TPYIOBBIX pECYPCOB OJMHAKOBHI U paBHEL: I =10, w=10 (Bce
TIPaKTHHCCKOro BEJIMYMHBI U3MEPSIOTCS B YCIIOBHBIX SIMHUIIAX).
HPUMCHCHHA [TpousBoacTBo umeet pecypcHoe orpanndenue C = 80.

BO3MOJKHBEIX M HamboJjiee

Tpebyercst onpeaenuTh, KAKUM J0JKHO OBITH




CTpyKTypHBIi
3JIEMEHT
KOMIIETCHIIUU

IInanupyemMsle pe3yabTaTsl
o0ydeHus

OneHoYHbIE CpeIcTBa

3¢ (HEKTHBHBIX METO/O0B
ONTUMU3ALNH
TEXHOJIOTHYEeCKUX
NMPOLECCOB U CBOIWCTB
MaTepHAJIOB;

— HaBBIKAMH
KOPPEKTUPOBKHU
TEXHOJOTHUYECKUE
IPOLIECCOB HAa OCHOBE
aHalM3a  pe3yJbTaToOB
3a7a4 ONTUMH3ALUU
TEXHOJIOTHYEeCKUX
NMPOLECCOB U CBOIWCTB
MaTepHAJIOB.

pacrpesielieHre pecypcoB, 00eceqnBaroIee
MAaKCHUMAaJbHBIN BBITYCK TPOIYKIIUH.

2. [Inanupyercs BBITYCTUTH J1Ba BUIa METU3HOU
MPOAYKIHH. J{J151 MPOU3BOACTBA €MHUIIBI POy KITHH
mepBoro Bua Tpedyercs 2 Kr ChIpbs IEPBOTO BUAa, 1 KT
CBIPBSI BTOPOT'O

BHja. [ mpou3BOACTBA €AMHUIIBI TPOAYKIIUK BTOPOTO
Buza TpeOyercs | Kr coIpbs MepBOro Buza, 1 KT ChIpbs
BTOpOro Buaa. Hanuuue coipbsa nepsoro Buaa —10 kr;
BTOpOro — 17 kr. [IpuOBLIL OT peanu3anuu eIuHUIIBI
MIPOIyKIINU TIepBoro Buaa — 80 pyoueit; Broporo suma — 90
pyomeit.

Pa3paboTaTh onTHMaIbHBIHN IUTIAH BBITYyCKA ITPOIYKIIHH.

3. Ilpu co3gaHuu cIjiaBa Jijisi HOBOM MPOAYKIIMK KOMIIaHUS
HCIIOJIB3yeT

KEJIE3HYI0 pyaY, MOJIy4aeMyIo ¢ YeThIpeX pa3IMyHbIX
maxT. Kak nokazan anamus,

YTOOBI OJTYYHUTh CTANb C 33JaHHBIMH TEXHOJIOTHIECKIMH
CBOMCTBaMH, HY’KHO 00ECIIEYUTh CO/IepKaHUEe OCHOBHBIX
xumuyeckux 31eMeHToB A, B, C B HCXOIHOM ChIpbe
OneMeHT MuHuManbHOE
colepkaHue,

KI/T

A 15
B 90
C 30

Pyna ¢ kax o 1maxThl COJCPKUT BCE TPH JIEMEHTA, HO B
Pa3HBIX KOJIMYECTBAX.
CocTaB py/ibl IPUBEJICH B TA0JIUIIE HIKE

DNeMeHT IlaxTa (comepkaHue JIEMEHTOB, KI/T)
1 2 3 4

A 15 4 15 9

B 80 120 45 85

C 45 100 60 35

3amaueii MEHEKEPOB KOMIIAHUH SIBJISICTCS COCTABIICHUE
TaKOM J0MYCTUMOU CMECU COCTaBJIEHHOMN U3 PYJbI C
Pa3IMYHBIX IIAXT, 9YTOOBI B OJIHOM €€ TOHHE COACPKAIIOCh
MUHUMAIIbHOE KOJIHYECTBO HEOOXOAUMBIX XUMUYECKIX
3JIEMEHTOB MPU MUHUMAJIbHOW CTOMMOCTHU
HCIIOJIb30BAHHOTO CHIPBsI. CTOUMOCTE OJHOU TOHHBI PYIBI C
A3JMYHBIX IIAXT NPHUBE/CHA B TAOIUIlE HUXKE.
[TaxTa CTOMMOCTb PY[IBL, Y.€J.
1 500
2 300
3 450
4 420




0) llopsaook npogedenusn npomescymouHoi ammecmayuu, NOKa3amenu u Kpumepuu
OUeHUBaHusl.

MPOBOJIUTCS B YCTHOM QopMe 1o OwmieraM, KaXIbli M3 KOTOPBIX BKJIIOYAET 2
TEOPETHUECKUX BOIMPOCA U OJJHO MPAKTHUECKOE 3aJaHUE.

Ilokazamenu u Kpumepuu OUeHUBAHUA 3auema:

Ha OLICHKY «3@umeH0» CTYJICHT JIOJDKEH MOKa3aTh BBICOKHM ypPOBEHb 3HAHUSI MaTepHalia
[0 JMCUUIUIMHE HE TOJIbKO HAa YPOBHE BOCIPOU3BEACHUS U OOBSICHEHHS HHPOpPMAIUH, HO U
MPOACMOHCTPHUPOBATH UHTCIIJICKTYAJIbHBIC HABBIKH PCILICHUA HpO6JIeM, HaXOKACHU YHUKAJIBbHBIX
OTBETOB, BBIHECEHUS KPUTUYECKUX CYXKICHHI; MPOJEMOHCTPUPOBATh 3HAHHME M IOHHMAaHHE
3aKOHOB JIUCIHIUIMHBI, YMEHHE ONEepUpOBaTh STUMH 3HAHUSAMHU B TPOo(ecCHOHANTBHOM
NESITENIbHOCTH;

Ha OIICHKY «He 3aumeHo» CTYACHT HE MOXET I[I0Ka3aTh 3HAHMS Ha YpPOBHE
BOCIIPOM3BEJCHUSI M OObSICHEHUs UHGPOpPMAlMM TO JUCIHHUIUIMHE, HE MOXET II0Ka3aTh
HHTCIUICKTYAJIbHBIC HABBIKW PCHICHUA IIPOCTHIX 3a4ad, YMCHHC KPHUTHUYCCKU OLCHUBATHL CBOU
JUYHOCTHBIE KauecTBa, HaMedaTb IyTH U BbIOMpATh CpeJCTBAa pa3BUTHUSA JIOCTOMHCTB U
YCTpaHEHHS HEJOCTATKOB.



