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1. Ileaun ocBOeHHS TUCHMILIMHBI

K ocHOBHBIM meJsM OCBOCHHA JHCHUIIIMHBI

MaTCpHUATIOBCACHUN CIICAYET OTHCCTH:

«MaremaTtuyeckoe MOACIIMPOBAHUC B

° q)OpMI/IpOBaHI/Ie OCHOBHBIX ITPUCMOB MO3HABaTEeILHOMN JACATCIIBHOCTHU CIICHHUAJINCTOB B
HaIlpaBJICHUU MOACIIUPOBaHUA CBOMCTB MaT€pHralioB,

. GbopMUpOBaHHE HABBIKOB,
MaTepUalioB U TEXHOJIOTHIA TIPOU3BOJICTBA.

HGOGXOI[I/IMBIX A ydacTuss B CO3JaHUHM  HOBBIX

K ocHOBHBIM 3agadaM OCBOCHHUS JHCHUIIIINHBI «MatemaTH4ecKoe MOZACIIMPOBAHUC B

MaTepuaIoBEICHUN» CIeNyeT OTHECTHU:
. pacuIMpeHre Hu
HEOPraHUYECKOM,

3aKpEIUICHHE TEOPETHUYECKUX M TMPAKTHUYECKUX 3HAHUM 110
OpraHWYeCKOH, (U3MYECKOM W KOJUIOWIHOM XHWMHH,

HEOOXOOUMBIX TSI

MMPOBCACHUA HAYUHBIX I/ICCHC,Z[OBaHI/Iﬁ U IIOCTAaHOBKH OIITHUMH3AallMOHHBIX 3a4a4,

® HN3Yy4YCHHUC CYHIHOCTH

(bl/ISI/IKO -XUMHNYCCKHX n

XUMHYCCKHX IIponeccos,

MMPOUCXOAAIIHNX B ITPOU3BOJACTBC PA3JINIHBIX MATCPHUAJIOB,

® q)OpMI/IpOBaHI/IC HpCI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3TaIax PCUICHUA 3aJa4u pCaIM3allun
KOHKPCTHOT'O HAITPABJICHUS B MAaTCPUAJIOBCACHUH,

® O3HAKOMJICHHUC C COBPEMCHHBIMHU OOCTHUKCHUAMHU 110 CO3JAaHHIO, IIPUMCHCHHUIO U

MEPCICKTUBAM Pa3BUTUA MATCPUATIOB.

OOyuenue no aucuuiuiuHe «MaTemMaTHUECKOEe MOJEIMPOBAHUE B MaTE€pHUAJIOBEIACHUN»
HAaIpasJIeHO Ha (hopMHUpOBaHHE y O0YJAIOMIMXCS CIEAYIONMX KOMIECTEHIINI:

Koa v HanmeHoBanue KOMIeTEH I NI

NHaukaTopbl J0CTHKEHHsT KOMITeTEeHIIUH

OIlK-1

CrnocoOeH pemarts 3agadd, OTHOCSIIHECS K
podeCCUOHANBHON AEATENIbHOCTH, IPUMEHSIS
METOJIbl MOJIEIUPOBAHUSA, MaTeMaTHYECKOro
aHaJM3a, eCTECTBEHHOHAYYHbIC U OOIICHHKe-
HEpHBIC 3HAHUS

HOIIK-1.1. Pemaer 3ama4yu, OTHOCSIIUECS K TPOPECCHO-
HaJIbHOM ACATCIIBHOCTH, MPUMCHIAA METOABI MOACIMPOBaA-
HUA, MAaTCMATUYCCKOI'0 aHajin3a, €CTCCTBCHHOHAYYHBIC U
oOmIenHKeHepHBIE 3HAHNS.

OIIK 2
CriocobeH y4acTBOBaTh B MPOEKTUPOBAHUH
TEXHUYECKHX OOBEKTOB, CHUCTEM M TEXHOJIO-
TUYECKUX TPOIECCOB C yYETOM JKOHOMHYE-
CKHUX, DKOJIOTHYECKHX WU COI[UAIBHBIX OIpaHU-
YeHUH

NOIIK-2.2. Bnageet HaBbIKaMH ONIEPATUBHOTO BBITTOIHE-
HUS TpeOOBaHMI PabovYero MpoeKTa.

OIIK 5

3a71a4M TP OCYLIECTBICHUH IPO(hecCHOHAIb-
HOM esTeNbHOCTH C IPUMEHEHNEM COBPEMEH-
HBIX HH(OPMALMOHHBIX TEXHOJIOTUH U NPU-
KJIIHBIX alnapaTHO- IPOIPAMMHBIX CPEICTB

CnocobeH peuIaTh HAYYHO-HUCCICA0BATCIBCKUC

NOIIK-5.3.CocTaBasieT OTY4ETHI IO HAYYHO-
MCCIIE0BATENbCKON 1EATEbHOCTH C TIPUMEHEHUEM
KOMITHIOTEPHBIX TEXHOJIOTHIA;

IK-1

Cniocoben pazpabaTbiBaTh HIU(POBBIE MO-
ACJIN TUIIOBBIX TEXHOJOTMYCCKUX IMPOLEC-
COB U TEXHOJIOI'MH MaTepHajoB

NIIK-1.2. Mopenupyet 1 pa3pabaTbIBaeT HTaIlbl
TEXHOJIOTUYECKHUX MPOIECCOB U COCTABbl MAaTEPUAIIOB
Ha OCHOBE aHAJIN3a yCIOBHUM UX 3KCIUIyaTalluU U C
Y4eTOM 3KOHOMHYECKHX (haKTOPOB;

2. Mecto mucuumiddbl B cTpyktype OOIl MmarucTparypsl

Jucommimuaa b1.1.13.3

«MaTtemMaTuyeckoe

MOACIIMPOBAHUC B  MAaTCPHUAIIOBCACHUUN >

OTHOCHUTCSI K 9acTH, (JOPMUPYEMOM ydaCTHUKAMHU OOpPa30BATEIBHBIX OTHOIICHWUN, MUCIMILIMHAM
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OCHOBHOM 00pa3oBaTeIbHOW TPOrpaMMbl Maructparypbl. Jucummimaa «Marematudeckoe
MOJCJIMPOBAHUE B MaTEPUAIOBEICHUM)» B3aUMOCBs3aHa JIOTHUYECKH M COJEPKATEIbHO—
METOJINYECKH cO cieayromumu aucuumianaamu OOl
B uacmu, gpopmupyemoii yuacmuuxamu obpazosamenvivix omuoutenuti (b1.2):

— TexHoIOTMK NOTUMEPHBIX U KOMIO3UIIMOHHBIX MaTEPHAJIOB.

— MoaenupoBaHue CBONCTB KOMITO3UTOB.

— @oTonoanuMepruzyemMbie KOMIIO3UIUH.

— MHdopManimoHHbIE TEXHOJIOTUHU U MPUKIIAIHBIE allITapaTHO-MIPOrPAMMHBIE CPEICTBA.

— YrpaBieHue KauecTBOM B POU3BOJCTBE MaTEPHAIIOB.

— OCHOBBI HAYYHOT'O TPOIPaMMHUPOBAHUS B MAaTEPHUATIOBEICHUU.

3. CTpyKTypa M cofep:kaHHe U CHNILTHHBI

OO6masi TPYJOEMKOCTh JTUCHUIUIMHBI COCTaBJISIET © 3ayeTHBIX enuHui, T1.e. 216
akajieMuueckux yaca (126 yacoB caMocCTosITelIbHasi paboTa 00y4Jaromuxcs).

JlMCIMIUIMHA W3y4YaeTcsl Ha MATOM M IIeCTOM ceMecTpe Ha TpeThbeM Kypce: Jiekiuu — 36
4acoB, MPAKTHYECKHE 3aHITHS — 54 dacoB. DopMa KOHTPOIIS — 3a4eT H IK3aAMEH.

CtpykTypa ® COACp)KaHHUE JUCHUIUIMHBI ~«MaremMaTHdeckoe MOJICIUPOBaHUE B
MaTepUaIOBEICHUN IO CPOKAM | BHJIaM pabOTHI oTpakeHb! B [Ipunoxernnn 1.

OO0BEM AUCUMILTUHEI IO BHIaM y4eOHbIX 3aHATHI (B 4acax) — ouHas Gpopma o0ydeHus

Bun yueGHoii paGoTs: Bcero ua- | CemecTpsl
COB 5 6

AyauTOpHBIE 3aHATHS (BCEro) 90 36 54
B ToMm uuce: - -
Jlekuun 36 18 18
[Ipaktuueckue 3ansatus (I113) 54 19 36
JlaGoparopubie padboTsl (JIP) - -
CamocrosiTesibHas padoTa (Bcero) 126 72 54
B toM ynce: - -
KypcoBoii mpoekT (pabota) - -
[TonroToBka K 3aHATUAM (M3ydeHHE JEKIIMOHHOTO Ma- 63 20 34
Tepuaa, JINTepaTypbl, MPAKTHIECKUX CUTYAIIUN)
ITonroToBka K KOHTPOJBHON PabOTE, TECTUPOBAHUIO 30 20 20
IlonroroBka k 3auery 33 32
Bun npomexyTo4HON aTTecTallly — 3a4eT 3a4er JIK3aMeH
OOmas TpyA0eMKOCTb Yac / 3a4. ell. 216 108 108

3.2 TemaTuveckuil MJIaH U3yYeHUS TUCHUILINHBI

1 |
R = 1 B 6 <
S 2 Hbl y4eOHBIX 3aHATHIL, BKJIIOYAs
Ne Pa3nen/Tema €5 y )
n/n JIMCIMIUTHHBI S X3y CcaMoOCTOSTEILHYIO paoory 00y-
Sl ol YA LIUXCS, YAC




KonTakTHast padora CaMoCTO-
TeJbHAas
Bcero npaktuye- | pabdora o0y-
JICKI[HH
CKHeE 3aHATHS | YAIOLINXCS

HAa TISTOM CEMECTpe

1. Tema 1. Beenenue. OCHOBHBIE ITOHS- 16 4 6 14
THsI, 337]a91 MOJICTTHPOBAHMUSI.

2. Tema 2. [Torarrne o MoIensax U MoIe- 16 4 6 14
mupoBanuu. Kiaccudukanus mone-
JIeH.

3. Tema 3. OCHOBBI MOJETUPOBAHUS Ma- 16 4 6 14
TEPHUAJIOB U MPOIIECCOB

4, Tema 4. OcHOBHBIE METOIBI MOJIEIH- 16 4 6 14
pOBaHMSL.

5. Tema 5. Metoabl MoJeIMpOBaHUSA B 16 4 6 14
MaTepUaIOBEICHUU
Ha IIIECTOM CeMeCTpe 14

6. | Tema 6. Moamenu CTPYKTYpbl MOJU- 16 4 6 14
MEPHBIX MaTEePHAJIOB

7. Tema 7. MoaenupoBaHue MexaHUYe- 16 4 6 14
CKHUX CBOWMCTB NOJMMEPHBIX MaTepua-
JIOB

8. | Tema 8. MonenupoBaHue NpoHUIAEC- 16 4 6 14
MOCTH IOJIMMEPHBIX MaTePHAIIOB

9. Tema 9. Maremarudyeckue MOJICIU 16 4 6 14
TEXHOJOTHYECKHX POIICCCOB.

Bcero 216 36 54 126

3a4erT

IK3aMeH

Hroro 216 36 54 126

3.3 Copaep:xkanue U CHUTLTHHBI

Tema 1. BBenenue. OCHOBHbIE MOHATHSA, 32Ja4M MOJAETHPOBAHUSA

Ucropuueckass cnpaBka pa3BUTHS MOJACIHUPOBAHUS W MOJCIUPOBAaHUS B 00JacTH
MaTepualoB M TEeXHOJOTMd. (OCHOBHBIE MOJENU, HCIOJNb3YEMBbIE [l ONUCAHUSA CBOWCTB
MatepuanioB. MojenupoBaHue TEXHOJOTUYECKHX TMpoieccoB. O003HaUYeHWE OCHOBHBIX IIEJeH U
OCHOBHBIX OOBEKTOB JIEKIIMOHHOTO Kypca. OrmpeneneHne OCHOBHBIX TEPMUHOB TUCITUILIMHBIL.
['paduueckuit Marepuan, pacKpbIBAIOIIMNA 3aJaud W BO3MOXKHOCTH MOJICIIMPOBAHUS CBOWCTB
MaTEepUAJIOB, B YCIOBUAX KOTOPBIE OTINYAIOTCSA OT PEKUMOB UCIIBITAHUN MaTEpUAJIOB.

Tema 2. ITonsiTHE 0 MOEAAX M MOACJTMPOBAHUY

Knaccudukanus wmojenedd, aHanu3 pa3iuuHbix (QopM  KIacCHPUKAMU  MOJETEH,
ompeNieJieHue ONTHUMAIBHOW KJIAaCCH(PUKAIMK MOJIEIe M MCXOJsi W3 BBIOPAHHON CHCTEMBI
KJIacCU(UKALIMU OIpeeJICHHEe OCHOBHBIX MOJXOJOB K HW3YYCHHUIO TUCIHHUIUIMHBL OnpeneneHue
npouecca MOACIUPOBAHUS, CTAAWd MOIEIUPOBAHUS W MX BIUSHUSA HAa TOYHOCTh MPUMEHEHUS
Mojiesniei Ha mpakTuke. ['paduueckuii MaTepuan mo Teme JeKIuu.

Tema 3. OcHOBBI MOI€JIMPOBAHUS MATEPHAJIOB U NPOLECCOB

OcHOBHBIE TOAXOABl K MOJCIMPOBAHMIO 33/a4 MaTepuajoBeACHUs. AHAJIOTOBHIE,
BHU3yaJbHbIC, MATEMATUUYECKUE U SMIUPUYECKHE MOJEIN MPOTHO3UPOBAHUS CBOMCTB MATEPHUAIIOB,
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UX 3aBUCHMOCTHM OT COCTaBa M TEXHOJOTMH NoJydeHHs. CpaBHEHUE pa3JIMYHBIX MOAXOAOB K
MOJICJIMPOBAHUIO CBOMCTB MarepuanoB. Crnai/ibpl, cOAEpKallie OCHOBHBIE MOJCIIA U UX YPAaBHEHHUS.
AHanM3 OCHOBHBIX MOJICNICH U OTPEACIICHHE OTPaHUYEHUN MOJIeIeH, IPUHITHIX MPU pa3paboTKe u
NPUMEHEHUS Ha TpaKTHKe. PaccMoTpeHmne rpaduyeckux MoJeleld W MX BO3MOXKHOCTEH, 0oOmue
CBEJICHHSI O IOCTPOCHHE TIpadHUuecKux 3aBHCHUMOCTEM M aHanu3a rpaduuecKkux 3aBUCHMOCTEH,
TEHJCHIIMM, BBITEKAOIINE U3 TpadUUIeCKUX 3aBUCUMOCTEH. DKCTpanmoysmus TrpaduuecKkux
3apucuMocTeil. Kommbriorepasie MeToasl 00paboTKu TpaduyecKuX 3aBHCUMOCTEH U MOTydyeHHUE
IMOUPHUUYECKUX Mojenei. [IpuHIUIBI, METOABl W MPOIEIyphl MOJCTHUPOBAHUS KaK (OPMBI
OTpaKeHHUsI, OMIMCAHUS U UMUTAIUH JEHCTBUTEILHBIX CUCTEM (0OOBEKTOB H MPOLIECCOB).

Tema 4. MeToabl MoJIeTMPOBAHNSI B MATEPHUAJIOBEIeHUMN

OcHoBHBIE MeTOAbl MojenupoBaHus. OIEHKA OTIENbHBIX METOJOB MOJCIUPOBAHUS,
CpaBHEHHME METOJIOB MEKy c000M, 000CHOBaHUS BBIOOpA ONTUMAILHOTO METO/1a MOJICTTMPOBAHUS B
3aBUCHMOCTH OT pelIaeMbIX 3a7a4 B OOJACTH NPUKIATHOTO MarepuaioBeneHus. OOpaboTka
SKCIIEPUMEHTANBHBIX  pe3yibTaroB. OOmue NPeACTaBICHUS O TMOTPEUIHOCTH U3MEpEeHH
HKCIIEPUMEHTANIbHBIX BEJIMYMH U pacuera (MpsMble U KOCBEHHBIE MOTPEUIHOCTH, BEPOSTHOCTHAsS
norpemHocTb). OCHOBHbIE METOJIbl pacueTa NOTPeIIHOCTH Ha mpakThke. KommbroTepHas
nporpaMMa IOCTPOSHUSI TpapUUeCKHX 3aBUCUMOCTEH C HCIOJIB30BAHUEM SKCIICPUMEHTATBHBIX
pe3ynbTaTOB W HAHECEHHE Ha KOMIIBIOTEpHbIE Trpagukud morpemHocTd. OCHOBHBIE BUJIbI
MOJICTTMPOBAHUS: KOHIICTITYAIbHOE, CTPYKTYPHO-(PYHKIIMOHAIBHOE, (PH3UIEeCKOe, MaTeMaTHIECKOe
U KomnbloTepHoe. OCOOEHHOCTH U BO3MOXKHOCTH MAaTEMaTHUYEeCKOrO0 U KOMIBIOTEPHOTO
MOJICJIMPOBAHUS HETIPEPHIBHBIX U JUCKPETHBIX CUCTEM.

Tema 5. MeToabl MOIeJIMPOBAHUS B MATEPHAJIOBEACHUH

Ornpenenenue 3aa4 MOJECIUPOBAHUS CBOMCTB MarepuaioB. CBs3b MEXIy CBOWCTBAMH M
Ha3HayeHreM MartepuanoB. OOIIMe MOHATHS O MaTepuaiax MOJUTrpadUuvecKoro U yrnakOBOYHOIO
HazHadeHus. OnpeneneHue oO0mero oO0beKTa W3YYCHHS, KOTOPBIMH SIBIISIFOTCS ITOJIMMEPHBIC
MaTepuaibl, BbIBICHUE TPEOOBAHUN K MPUMEHEHHIO MOJIMMEPHBIX MaTEepPHANOB MOIUrpapuu u
YIaKOBOYHOM ITPOU3BOACTBE. [IOHATHA MeXaHMYEeCKUE CBOMCTBA MAaTEPHAIIOB, M3MEPEHUS U pacyeT
Ta0yJIMpPOBAaHHBIX TOKa3aTeled MexaHuyeckux cBOMCTB. llonsarue ¢azoBoil u nuddysnoHHON
MPOHHUIIAEMOCTH TOJUMEPHBIX MaTEPHAIOB, METOABl H3MEPEHHS M pacuera IapamMeTpoB
MIPOHUIIAEMOCTH MOJMMEPHBIX MaTepHaloB. BiusHUe MOBEPXHOCTH MOJMMEPHBIX MaTEpPHAIOB Ha
(dbopMHUpOBaHKE YITAKOBKU, METObI PEIICHUSI MPOOJIEM TPEHHS MOJMMEPHBIX TUICHOK MO METaJLTy,
CIIMMAHUA TONUMEPHBIX TUIGHOK TIpU HAMOTKE PYJIOHOB OONBIIOrO0 JHAMeTpa U MAaccChl.
AHTHCTaTHUECKasg 00pabOTKa MOJIMMEPHBIX MJICHOK.

Tema 6. Moaenu cTpyKTypbl HOJTUMEPHBIX TeJl

Jlanel 00IIMe TpeACTaBICHUS O TMOJUMEPaX U CTPYKTYpE TOJMMEPHBIX MaTepHaJIOB.
AMopdHBIE ¥ KpHUCTaNIMYeCKUe TMoJuMepbl. PaccMoTpeHa pasHHMIIAa MEXAYy CTPYKTYpOi
MOJIMMEPHBIX U HU3KOMOJICKYJISIPHBIX Ten. [IpencraBiieHbl MaHHBIE O MPUMEHEHUH MOJICKYJISPHO-
KMHETUYECKOM TEPMOJIMHAMHYECKOW MOJENN CTPOEHUS BEIIECTB ISl ONMUCAHUS CBOMCTB HHU3KO U
BBICOKOMOJIEKYJISIDHBIX Tesl. lIpencraBieHbl MOJENH, OMPENETSIONNe XHUMHYECKOE CTPOCHHE
MaKpOMOJIEKYJ, KOH(POPMAIIMI0 MaKPOMOJIEKYJ M MX MPUMEHEHUE Ml MPOTHO3UPOBAHUS CBOWCTB
MOJIMMEPOB U U3MEHEHHUS CBOMCTB B Pa3JUYHBIX YCIOBUAX OKCIUTyaTalldd MOJUMEPHBIX
MarepuanoB. JlaHbl MOJENH, CBSI3bIBAIOIINE U3MEHEHUE CTPYKTYPhI MOJTUMEPHBIX MaTEPUATIOB IIPH
pa3IMYHON TemIeparype SKCIUTyaTani. BBeneHO MoHATHE (U3MUECKHE COCTOSHUE TOJIUMEPOB,
TEeMIEPaTypHbIE TPAHUIIBI IEPEX0a MEKAY BHICOKOATACTUYHBIM U CTEKIO00PAa3HBIM COCTOSTHUEM.

Tema 7. MoaeanpoBanue MEXaHH4YECKHX CBOMCTB MOJIUMEPHbIX MATEPHATIOB

3HayeHHEe MEXAHWYECKUX CBOWMCTB MOJMMEPHBIX MATEPUAIOB MPU WX HCIOJIb30BAHUH B
nonurpaduu U yrmakoBOYHOM MPOU3BOACTBE. McToprueckas CripaBKa UCCIIEIOBAHUS MEXaHUYECKUX
CBOMCTB. Pa3HOCTh MEXKly MEXaHUYECKMMHU CBOMCTBAMU HU3KO U BHICOKOMOJIEKYJISPHBIMHA TEJIaMU.
VYropyrue, minacTHUeCKUe U BI3KOYNpyrue Marepuanbl. Pa3paboTka Mojeneil MeXaHHYeCKHX
CBOICTB MOJUMEPHBIX MarepuanoB. [Ipocteiimme mexanmyeckue mojenu. [IpaBuino moctpoeHus
MEXaHWYECKUX Mojesed mnoauMepHbix Ten. Monens MakcBemna. Mogens KenbBuna-®@oiirra.
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[IpaBuna  MOCTpPOEHHMS  CJIOXKHBIX  MOJEJEH. [TapannensHOE€  COEOUMHEHHE  MOJECIEH.
[locnenoBarenpbHOe  coeauHeHue  monened.  [IpakTudeckoe  IpUMEHEHUE  IPOCTEHIINX
MEXaHUYECKUX Mojenel. MexaHndeckrne MOAENN MOJIMMEPHBIX Tell.

Tema 8. MoaenupoBaHue IPOHUIIAEMOCTH MOJTUMEPHBIX MAaTEPHAJIOB

QazoBas u audPy3uoHHAS TPOHUIAEMOCTH IOJUMEPHBIX MaTepHalioB. 3HAYECHUE
pPa3IMYHBIX TUIIOB IPOHUIIAEMOCTH ITOJIMMEPHBIX MATEpUAJIOB IO Tra3aM U KUIAKOCTAM JUIA
noJurpaUyecKoro U yrnakOBOYHOIO MPOHM3BOACTBA. MozenupoBanue (azoBOil MPOHUIIAEMOCTH
ra3oB M XUAKOCTEH B IIOPUCTBIX IOJIMMEPHBIX Marepuanax. JIMHEHHBI M HEJIMHEWHBIA 3aKOH
IApcu. MonenupoBanue nud@y3uoHHONW MPOHUIIAEMOCTH MOJMMEPHBIX MarepualnioB. [lepBblil u
BTOpOW 3aKOH DHKa COOTBETCTBEHHO JUIsl CTALIMOHAPHOIO U HECTALIMOHAPHOTO IEpEeHOca ra3oB U
KUAKOCTEH B TOJIMMEpPHBIX Marepuanax. [loaxompl K MoaenupoBaHuio aud@y3HoHHOM
MIPOHUIIAEMOCTH  NOJIMMEPHBIX MaTepHaoB. MaremaTudyeckue MOJEIN IPOTHO3HPOBAHUS
IPOHUIAEMOCTH  IOJIMMEPHBIX  MaTepUalOB. OMIIMPUYECKHE  MOJEIHU  IMPOTHO3UPOBAHUSA
b y3MOHHOW MPOHUIIAEMOCTH MOJUMEPHBIX MarepuanoB. CpaBHEHHE MAaTEeMAaTUYECKUX U
IMIOMUPUYECKUX Mozeel. OrpaHUUYeHUs] IPUMEHEHUS MOJIEIEH.

Tema 9. MaremaTn4yeckne MoieJIM TEXHOJIOTHYECKHUX MPOIECCOB

Janbl oOlIMe mMpeiCcTaBleHUsT O TEXHOJOTMYECKHX Ipolieccax, Kak OJIoKa CHCTEM,
OTHEIBHBIX I[IEXOB W  Olepaluid. YCTAaHOBJIEHbI OCHOBHBIE  33Ja4d  MOJCIHMPOBAHUSA
TEXHOJIOTHYECKUX TMPOIECCOB, KAaK YCTAHOBJICHUS CBA3€H MEXIYy OTACIbHBIMH OJOKaMu
IpOU3BOJCTBA. MoJienpoBaHue TEXHOJIOTUYECKUX OOBEKTOB BBINOJIHAETCS HA MUKPO-, MaKpo- U
MEraypoBHAX, Pa3JIMYAIOIIMUXCS CTENEHBIO ACTAIN3ALUU PACCMOTPEHMUS IPOLECCOB B paMKax
TEXHOJIOTHYECKOH cHUCTeMbl. MaTeMaTH4eCKOH MOJAENbI0 TEXHOJIOTHYECKOro oOOBbeKTa Ha
MUKPOYPOBHE SIBIISIETCS] OOBIYHO cucTeMa IudepeHnanbHbIX YpaBHEHUN ¢ 3aJaHHBIMU KPaeBbIMU
YCIOBUSIMH, HO TOYHOE pEIIEHUE MOJOOHBIX CHCTEM YJIAeTCsl MONYYUTh JHIIb JUIS YacTHBIX
Cly4yaeB, MO3TOMY IepBas 3ajada, BO3HUKAIOLIAs MPHU MOJEIUPOBAHUHU, COCTOUT B IOCTPOCHHUU

NPUOIMKEHHOM TMCKPETHON MOJIEH JUIsl YUCIIEHHBIX UCCIIEOBaHUM.

3.4 TemaTuka CeMUHAPCKUX/IPAKTUYECKHUX U JIA00OPATOPHBIX 3aHATHIA

Tewma 1. BBegenue. OCHOBHBIC IOHATHS, 3a1a491 MOJCIIUPOBAHUS.

Tema 2. [TonsTie o Mozesx U MoaenupoBanuu. Kinaccudukanuus moaenei.
Tema 3. OCHOBHBIE METO/1bI MOJICIIUPOBAHHUS.

Tema 4. OcHOBHBIE METO/IbI MOZEIINPOBAHHUS

Tema 5. MeToapl MOCIMPOBaHUS B MaTEPUATIOBEICHHH.

Tema 6. Moaenu CTpyKTypsl IOJIMMEPHBIX MATEPUAIIOB.

Tema 7. MopennpoBaHue MEXaHUYECKUX CBOMCTB IIOJIMMEPHBIX MATEPUAJIOB.
Tema 8. MoaenupoBaHre NPOHUIIAEMOCTH TIOJUMEPHBIX MaTEPUAJIOB.

Tema 9. MaremaTuuecke MOIEIN TEXHOJIOTUYECKUX MPOLIECCOB.

3.5 YueOHo-MeTOANYECKOE ODecTieYeHHe CAMOCTOSATEIbHOI padoThl N0 IMCUMILINHE

No Ne tembl Memoouueckue ykazanus
/T (pasnena) 10 8bINOJIHEHUIO CAMOCHOAMENbHOU paOombl
JAUCHUITIIMHBI
1. Bce tembr | [ToBTOpHUTH coaepkaHue JICKIHUH O €€ KOHCIEKTY. 3ydnTh pa3niesnsl u na-

parpadbl OCHOBHOU U JTOTIOTHUTEIBHON JIUTEPATYPhI, YKA3aHHBIX Mpernoia-
BaTeJeM Ha JeKIMH. V3yunTh TeoOpeTHYeCcKre pasaelibl U CONEpHKAHNUE DKC-
MEePUMEHTaIbHONW YacTH JIA0OPATOPHBIX paboOT MO paszieny IUCIUTUIHHEIL.
['OTOBUTBHCSI K BBITIOJIHEHHIO KOHTPOJIBHON PabOThI MO pa3zieny JUCIUTLUIH-
HBI, UCIIOJIb3YSl KOHCIEKT JIEKIUH, JINTEPATYPHBIE UCTOYHUKH, B TOM YHUCIIE
pecypcbl MaTepHeTa.




4.6

Ommbxka! 3akimanka He onpeaeieHa.

4.1 OmmOka! 3akiagka He onpeneeHa.

1. IIpodcrangapt 40.136 - Cnenmammuct B 00JacTH pa3paOOTKH, COMPOBOXKICHHS U
WHTETpali  TEXHOJOTMYECKMX  MPOIECCOB M  MPOU3BOJACTB B 00JACTH
MaTepUaIOBEICHUS M TEXHOJIOTUN MaTEPUAIOB.

2. TOCT P 2.106 Enmunas cuctemMa KOHCTPYKTOPCKOH JTOKYMEHTAIlMU. TEKCTOBBIC
JIOKYMEHTBI

3. TOCT P 7.0.3 Cucrema crangaproB 1o uHpopMmanuu, OUOJIMOTEYHOMY U
U3J1aTEIbCKOMY JIENY

4, TOCT P 2.105-2019. Enmnas cucremMa KOHCTPYKTOPCKOW mgokymeHTanuu. OOimme
TpeOOBaHUS K TEKCTOBBIM JJOKYMEHTAM.

4.2 Ommobka! 3aknajaka He onpeseseHa.

1. Tloramnukos, I1.d. MoaenupoBanue U ONTUMHU3AIMS MATEPUATIOB U TEXHOJOTUUYECKUX

npoueccoB B mnonurpaduu : yued. mocoOue ansi CTYIACHTOB BBICII. yuyeb. 3aBelleHUuH,
oOyuaromuxcst mno coer. 150601.65 — MarepuanoBeneHue M TEXHOJIOTUS HOBBIX
MaTepuaioB; U HampasiaeHuto; 150100 — MarepuaaoBeicHHE U TEXHOJOTHS MaTEPHAIIOB /
[1.®. [Toramnukos, B.U. Uckanuu, A.®. benna; M-Bo obpazoBanust u Hayku PO, ®I'bOY
BIIO "Mock. roc. yH-T neuatu uMmeHu MBana ®denoposa". — M. : MI'VII umenu MBana
®enoposa, 2012. — 162 c.

4.3. lonoJiHUTE/IbHASA JIUTEPaTypa.

1. Yucrsakosa, T.b. Maremaruueckoe MOJEIUPOBAaHUE XUMUKO-TEXHOJIOIMUECKUX OOBEKTOB C
pacripe/ieIEHHbIMU ITapaMeTpaMu : yued. mocodue A CTYIeHTOB BBICII. y4eO. 3aBeICHUIH,
oOyyaromuxcs 1o HampasieHuio 230100 "Wupopmatnka u BBIYHCIUTENbHAS TeXHUKA" /
T.b. Yuctaxosa, A.H. Ilonocun, JI.B. T'onbueBa; M-Bo o0pa3oBanus u Hayku PD, [OY
BIIO "Cankr-Iletep6. roc. TexHomu. uH-T, TexH. yH-T (CII6I'THU, TVY), Kad. CAITY. — CII6. :
ITpodeccus, 2010. — 240 c.

4.4 Ommubka! 3aknaaka He onpesescHa.

1. http://www.nanonewsnet.ru/ - caiiT o HaHoTexHoorusx #1 B Poccun
http://www.nanometer.ru/ - caiiT HaHOTeXHOJIOTHYECKOTo odmecTBa «HaHomeTp»

N

3. http://nauka.name/category/nano/ - Hay4HO-TIOMYJSPHBIAH MOPTal O HAHOTEXHOJOTHSX,

OMOreHeTUKE U MOJIYTIPOBOIHUKAX

4.5 Ommubka! 3aknaaka He onpesescHa.

PN E

1. Microsoft Windows 10 Pro
2. Microsoft Office 2007
3. KasperskyAnti-Virus

Omnbka! 3aknaaka He onpesescHa.

http://www.nanorf.ru / - xxypran «Poccuiickue HaHOTEXHOIOTUNY
http://www.nanojournal.ru / - Poccuiickuii 21eKTpOHHBINA HAaHOXKYpPHAI
http://www.nanoware.ru / - opumanbHbIi calT MOTpeOUTENeH HAHOTOBAPOB

http://kbogdanovl.narod.ru/ - «Yto MOTrYyT HaHOTEXHOJOTHUHU?», HAYYHO-TIOIMYJISPHBIHI
CalT 0 HAHOTEXHOJIOTUSX.



http://www.nanonewsnet.ru/
http://www.nanometer.ru/
http://nauka.name/category/nano/
http://kbogdanov1.narod.ru/

3) Ommbka! 3akiagka He onpeneseHa.

JlaGoparopHble 3aHATHUS TPOBOASTCS B CHELMATU3UPOBAHHBIX MOMEUICHHUSX, OCHAIIEHHBIX
npubopaMu, HEOOXOIUMBIMU JUIS BBIIIOJIHEHUS PabOT HW3 BCeX pasaenoB Kypca. [lepedeHs
OCHOBHBIX TPUOOPOB U 000PYIOBAHUS UCIIONIb3yEMbIX MTPU U3YYEHUH TUCIUIUINHBIL:

OnTryeckre MUKPOCKOIIBI;

ATOMHO-CHJIOBOM MUKPOCKOIT;

CkaHupylomumii 311eKTpoHHbIH Mukpockon JSM-7500F;

[Tpubop /1 HaHECEHHS] TOHKUX CIIOEB MOIYNPOBOAHNKA - CIIMHKOATHHT

JuddepeHnmanbHbIil CKAHUPYIOIIUN KaTOPUMETP;

Crexrpodoromerp — Spectro Eye Gretag Macbeth;

Cnekrpodoromerp CD-200;

4-X 30HJI0BOE YCTPOMCTBO AJISi U3MEPEHUS SIEKTPOIPOBOAHOCTH;

JlaboparopHas yCTaHOBKA JUIsl ONIPEICIICHHS KPaeBOTO YIia CMAaYHBaHUS.

JlaboparopHoe obGopyaoBaHue, Ka(bl I XpaHEHUS XHUMHUKATOB, IIKa(bl sl XpaHEHUs
00pa310B MaTepuaos.

B cnydyae oTcyTCTBUS HEOOXOAUMBIX TPUOOPOB OOYYAIOMIMECS UCIOIB3YIOT HHTEPAKTUBHBIIN
MaTepual.

3aHaTUss  00ECHEYMBAIOTCS  COBPEMEHHBIMM  TEXHHYECKUMH  CPEICTBaMU  OOYYEeHUS:
npogheccuoHanbHol ayouo u 6udeo annapamypou, npoeKmopoMm.

OOyvaromumMcs  JODKeH  ObITh  oOecriedeH  CBOOOAHBIA  JOCTYN K CpeacTBam
WH(OPMAIMOHHBIX TEXHOJIOTHH.

JlabopaTopHble MOMEIIEHHUs PaCOIOXKEeHbl B yueOHOM Kopiryce mo aapecy . MockBa, yiI.
[TpstarHMKOBa, 1. 2 a, aya. 1207, 1209, 1303, 1202.

6. Ommobka! 3akmanka He onpeaeseHa.

6.1 OmmOka! 3akiiagKa He onpeIescHa.

B ocHoBe camocTosITeNTbHOM pabOTHI 00YYAIOIIMXCS JIEXKAT: coAepkaHue pabouel yueOHON
IpOTrpaMMbl, BONPOCH! Il MOJTOTOBKM K KOHTPOJBHBIM padoTaM, a Takke CaMOCTOSTEIbHOE
n3ydenue VHTepHET-pecypcoB MO BOIPOCAM MOJICIMPOBAHNUS CBOMCTB MaTEepHAJIOB.

PexomeHyeTcsl MOBTOPUTH COAEp)KaHUE JIEKIMU IO €€ KOHCIEKTY; M3YyYUThb pasfenbl U
naparpagpl OCHOBHOW ¥ JONOJHHUTEIBHOHN JIMTEPaTyphl, YKa3aHHBIE MPEoIaBaTeNieM Ha JICKIIHH.
["'OTOBUTHCS K BBINOIHEHUIO KOHTPOJIBHBIX Pa0OT MO pazesiaM JUCIHMIIIIMHBI, UCIIOJb3Ys] KOHCTIEKT
JIEKIWH, TUTEepaTypHble HCTOYHUKH, B TOM 4HCIIe pecypcel MIHTepHeTa.

PeKOMeHI[OBaHO IHAPOKOEC HCIIOJIB30BAHHUEC AKTHBHBIX WU MHTCPAKTUBHBIX MCTOJ0OB O6quHH$[,
Hay4YHOM M CHpaBOYHOM JIMTEpaTypbl MHpHU MOATOTOBKE Y4eOHO-METOAWYECKHX MaTepHalloB,
BO3MOXKHOCTEH COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTUH.

JleMoHCTpanyss Ha JIEKIMOHHBIX 3aHATHSAX BHUACO(PPArMEHTOB HAayYHO-TIO3HABATEIBHBIX
BI/I)IeO(bI/IJ'II)MOB " COACPKaHUA TeHeTpaHCHﬂHHfI, IMOCBAIICHHBIX BOIIPOCAM HAHOTCXHOJIOTHH.

7 DoH/I OLIECHOYHBIX CPEICTB
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B mporiecce o0yueHUsT MCTIOIB3YIOTCS CIEAYIONINE OLIEHOYHBIE (POPMBI CAMOCTOSITETLHOM
paboTel  OOydYarommXcs, OIICHOYHBIE CPEICTBA TEKYIIET0 KOHTPOJIA YCIEBAEMOCTH H
MIPOMEKYTOUHBIX aTTECTAIUH:

— MOJTOTOBKA K BHITIOJHEHHIO MPAKTUYCCKUX PAOOT M UX 3aIIHTA.

— pedepar mo Teme: «MaTeMaTHUYECKOE MOJCIMPOBAHUE B MAaTECPHAIOBEIACHHUM
(MHAMBUAYATBHO I KXKI0T0 00yJaromerocs);

— IPUMEpPHBIE BOPOCHI K IK3aMEHY.

OlLleHOYHBIE CPEJICTBA TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIBHBIC
BOIPOCHI /I KOHTPOJISI OCBOCHHMSI 00YYarOIIMMHKCS Pa3/Ie)ioOB JUCIHUILIMHBI U 3aIUTa pedepaToB.

OO6pasubl TeM pedepaToB U KOHTPOJILHBIX BOIPOCOB JJISl MPOBEACHUS TEKYIEro KOHTPOJIA,
OMJIEThl, IPUBEIEHBI B IPUIIOKEHHH.
B pesynbrare ocBOGHUS NUCIHUILINHBI (MOYIs) (GOPMUPYIOTCS CIETYIONUME KOMIETCHIIUU:

Koa u HaumeHoBaHue KoM- | MHAUKATOPBI 10CTHIKEHUS Aranbl pop-
neTeHuui KOMIIETeHI[ U dopMa KOH- MHUPOBaHMS
TPOJIst (pa3neJbl auc-
HUIJIMHBI)
OIIK-1 HUOIIK-1.1. Pemaer 3amauu,
CrniocobeH pemiath 3aJauu, OTHO- | OTHOCSIIMECS K TpoQeccHo-
csmuecss K HpoQecCHOHATBHOHN | HANBHOW JEATENbHOCTH, MpPU- TecT
IEATENbHOCTH, TPUMEHSSI METO- | MEHSs METOIbl MOJEIUPOBA-
Il MOJENUPOBAHUS, MaTeMaTH- | HUS, MATEMaTHYECKOrO aHalld- 3ader Temsr 1-9
YEeCKOr0 aHajM3a, €CTECTBEHHO- | 33, ©CTCCTBEHHOHAy4YHbIC H SK3aMeH
HaydHble U OOILEHHKEHEPHBIE | OOIIEHHKEHEPHBIE 3HAHMS.
3HaHUA
OIIK 2 HNOIIK-2.2. Biageer HaBBIKA-
CnocobeH yyacTBOBaTh B MPOEK- | MU ONEPATUBHOIO BBINOJIHE-
TUPOBAaHUU TEXHUYCCKUX OOBEK- | HUIL TpeboBaHuii pabovero TCCT
TOB, CUCTEM M TEXHOJIOTHYECKHX | MPOCKTA. 3a4eT Tema 1-9
MPOLIECCOB C YYETOM SKOHOMHU- JK3aMeH
YECKUX, IKOJIOTHYECKUX U COLH-
aJbHBIX OTPAHUYCHUN
OIIK 5
CriocobeH periaTh Hay9IHO- NOIIK-5.3.CocTaBnsier oT-
UCCIIEI0BATENBCKIE 3a/1a4 ITPU | YETHI IT0 HAYIHO-
OCYILECTBIEHUH MPO(ECCHOHANb- | HCCIIE0BATEIbCKON Aes- TECT
HOM JeSATENILHOCTH ¢ TIPUMEHEHH- | TEJIBHOCTU C IPUMEHEHUEM 3a4eT Tema 1-9
€M COBPEMEHHBIX HH()OPMAIMOH- | KOMIIBIOTEPHBIX TEXHOJIO- AK3aMeH
HBIX TEXHOJIOTHIA M IPUKIAIHBIX | THH;
arnrmapaTHO- IIPOrpaMMHBIX
CpEJICTB
IK-1 UIIK-1.2. Mogenupyet u
CrniocoOeH pa3pabaTbIBaTh pas3pabaTbIBaeT 3TaIbl TEX-
1M (POBBIE MOJIEIM TUTIOBBIX | HOJIOTMUECKUX MPOIIECCOB U TECT
TEXHOJOTHYECKUX MPOIECCOB | COCTaBbl MaTEPUAIIOB HA 3a4eT Tema 1-9
Y TEXHOJIOTHH MAaTE€pUaJIOB | OCHOBE aHAJIW3a YCIOBHUM UX JK3aMEH
JKCIUTyaTalMy U C YYETOM
HKOHOMHUYECKUX (PaKTOPOB;

B nmponecce OCBOCHUA 06pa3OBaTCHBHOﬁ nporpaMmMbl JaHHBIC KOMIICTCHIIUU, B TOM YHCJIC
X OTACIBbHBIC KOMIIOHCHTEI, (I)OpMI/IpyIOTC}I IIO3TAalTHO B XO0A€ OCBOCHUA O6y‘IaIOIJ_II/IMI/IC}I
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JUCLUIUIMH (MOAYJEH), MPaKTHK B COOTBETCTBHH C YUYEOHBIM IUIAHOM U KaJCHIApHBIM IpaduKOM

y4eOHOT0 Tporecca.

1.2

IlIkajia 1 KpUTEPUH OLIECHUBAHUSA Pe3yJIbTATOB 00y4YeHUSA

IlokazaTenem OLICHUBaHUA KOMI'IeTeHI_II/Iﬁ Ha PpPa3jIM4YHbIX JTallaX HuX (bOpMPIpOBaHI/IH

ABIACTCA OOCTHXKCHUEC O6y‘IaIOH_II/IMI/IC${ IIAaHUPYEMBIX PE3YJIBTATOB o6yqu1/I;1 1o JUCHIMIIINHEC

(Momyito).

IToxka3zarTenan

Kpurtepuu onenuBanus

2

3

4

5

OIIK-1. Cnioco0eH pemarthb 3a/1a4i, OTHOCSIIIIHECS] K MPOodecCHOHATbHOM 1esITeJIbHOCTH, MPH-
MEeHsIsl MeTOAbI MO/IETUPOBAHUS, MATEMATHYECKOT0 AHAJIN3a, €CTeCTBEeHHOHAYYHbIE U 00111e-
HHKeHepHbIe 3HAHUS

HOIIK-1.1.  Pe-
miaeT 3ajadd, OT-
HOCSIIIHECS K
npoeccuoHab-
HOM  JeATeNbHO-
CTH,  TIPUMEHS
METOABl MOAEIH-
poBaHuid, MaTeMa-
THYECKOTO aHalu-
3a, E€CTECTBEHHO-
Hay4YHBIE U 001Ie-
WH)XEHEPHBIE
3HAHUAL.

OOyyaromuiics  He
peliaeT 3agadd, OT-
HOCSIIIIUECS K  IPO-
(eccroHanbHON nes-
TEIBHOCTH, IPUMeE-
HSIS1 METOABI MOJe-
JTUPOBaHUS, MaTeMa-
THYECKOTO aHallu3a,
€CTECTBCHHOHAY Y-
HBIE H OOIICHHXKE-
HEpHbIE 3HAHUS.

OO0yyaromuicss uMe-
eT TPEICTaBICHHE O
peuieHnH  3a1add,
OTHOCSIIHECS K
npohecCHoHaTbHON

JeATeNIHOCTH, TpPH-
MCHSIS METOJBI MO-
JeIMPOBAaHUs, MaTe-
MaTHYECKOTO aHaJH-
3a, EeCTECTBEHHOHa-
YUHBIE ¥ OOLICHHXKE-
HEpHbIC 3HAHUSL.

OOyyaromuiics B
o0miem perraeT
3a]a4d,  OTHOCS-
mmecs K mpodec-
CUOHAJIIBHOU  JIesl-
TENILHOCTH,  TMPH-
MCHSA METOAbI
MOJIEITUPOBAHNS,
MaTeMaTHYECKOTO
aHalM3a, ecTecT-
BCHHOHAY4YHbIC u
oOIIenHKeHEPHBIC
3HAHMUSL.

OOyuaromuiics B
COBEpIIIEHCTBE  pe-
MIaeT 3a1add, oOT-
HOCSIIIMECS K TIPO-
(heccroHanbHOMN
JeITeIILHOCTH,
IMpUMCHAA MCETOJbI
MOJICIIUPOBAHUS,
MaTeMaTHIeCKOro
aHanm3a,  ecTrecT-
BCHHOHAY4YHBIC u
00IIeNHKEHEPHBIE
3HaHUSL..

OIIK 2.CnocofeH y4acTBOBATh B NMPOCKTHPOBAHUM TEXHHYECKHX 00BEKTOB, CHCTEM M TeXHOJIOIrM4Ye-
CKHUX IPOLECCOB C yYeTOM 3IKOHOMUYECKHX, IKOJOTHYeCKUX U COLMAIbHBIX OrPaHMYeHU

HOIIK-2.2. Bia-
JeeT HaBbIKAMHU
OMEePAaTHBHOTO
BBITIOJIHCHUS TPEC-
OoBaHmil paboue-
0 MPOEKTA.

OOyuatomuiics  He
BIIaJIeET  HaBBIKAMU
OTIEpaTHUBHOTO  BBI-
MOJIHEHUST  TpeOoBa-
HUl pabodero Impo-
eKTa.

OO0yyaroiuics uMme-
€T IPeJ/ICTaBICHHUE O
BJIaJICHUH HaBBIKAMH
OIEPATUBHOT'O BbI-
MOJIHEHUS TpeOOBa-
HUH pabovero mpo-
eKTa.

OO0yuaromuiics
BJIaJICET HAaBBIKAMU
OIIEPATUBHOT'O BbI-
MOJIHEHHS TPe0o-
BaHMIA pabovero
MPOEKTA.

OOyuaromuiics B
COBEPIICHCTBE
BJIaJICeT HaBbIKa-
MU OTIEpaTHBHOTO
BBITIOJIHEHHS Tpe-
OoBaHuUll pabovero
MPOEKTA..

OIIK 5.Cnoco0eH pemiaTe HaAYYHO-HCCJIEI0BATENbCKHE 3aa4M MIPH OCYIIECTBJICHHHN NMPodeccHOHATb-
HOIi 1esITeJILHOCTH ¢ TPUMEHEeHHeM COBpPeMeHHBIX HHGOPMAIHOHHBIX TEXHOJIOTUH ¥ MPHUKJIATHBIX all-

mapaTHO- MIPOrpaMMHBIX CPEACTB

HNOIIK-5.3. Co-
CTaBJIAET OTYE-
THI 110 HAYYHO-
HUCCIIEI0BATEID-
CKOH JesATelb-
HOCTH C IIpUMe-
HEHUEM KOMIIb-

OO0yyaromuiics He
COCTAaBIISIET OTYETHI
10 Hay4HO-
HCCIICIOBATEIb-
CKOH JIeATeIIbHOCTH
C IPUMEHEHHUEM
KOMIIBIOTEPHBIX

OO0yyaromuiicst MO-
)EeT COCTaBIATH
OTYETHI IO HAYYHO-
HCCIICIOBATEIIb-
CKOH JIeATeIIbHOCTH
C IPUMEHEHHUEM
KOMIIBIOTEPHBIX

OO0yuaromuics
COCTaBJISIET OTYE-
THI 110 HAYYHO-
HCCIIeN0BaTEIIb-
CKOM JIeATeIIbHO-
CTH C IPUMEHE-

OOyuaromuiics B
COBEPIIEHCTBE CO-
CTaBJISECT OTYCTHI
0 HAy4YHO-
HCCIEI0BATEIb-
CKOM JIesITeIbHO-
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FOTEPHBIX TEX-
HOJIOTHUI;

TEXHOJIOTH;

TEXHOJIOTHi;

HHUEM KOMIIBIO-
TEPHBIX TEXHOJIO-
TUH

CTH C PUMEHE-
HUEM KOMIIBIO-
TEPHBIX TEXHOJIO-
rui

IIK-1Cnoco6en pa3padaTbiBaTh HH(pPOBbIE MOJAEIH THIMOBBIX TEXHOJIOTHYECKHUX NMPOILECCOB U
TEXHOJOTUM MATEPHAJIOB

UIIK-1.2. Mo-
JeTUpPYeT U pas-
pabaTbIBacT
3TaIbl TEXHOJIO-
THYECKUX TIPO-
IIECCOB M COCTa-
BbI MaTEpHAJIOB
Ha OCHOBE aHa-
JIn3a yCIOBUH
UX JKCIUTyaTa-
[IUH U C YIETOM
IKOHOMHYECKUX
(baxTopoB;

OO0yyaromuiics He
MOJICJIUPYET U pa3-
pabaThIBacT 3TAIbI
TEXHOJOTUYECKHUX
MPOIECCOB U CO-
CTaBbl MAaTEPUATIOB
Ha OCHOBE aHAJIN3a
YCJIOBHUM HX JKC-
IJIyaTaluu U ¢
Y4ETOM YKOHOMH-
YeCKUX (haKTOPOB;

OO0yyaroimuiics ¢
TPYAOM MOJEIHPY-
€T U pa3pabaThiBa-
€T 3TaIbl TEXHOJIO-
TUYECKUX Mpoliec-
COB U COCTaBbI Ma-
TEpUAJIOB Ha OCHO-
BE€ aHaJIM3a yCJIO-
BUM UX DKCILTyaTa-
MU U C y4ETOM
SKOHOMHUYECKUX
¢dakTopoB

OOyuaromuiics
MOJEJIUPYET U
pa3pabaTbIBaeT
JTanbl TEXHOJIO-
ITMYECKUX IpPo-
LIECCOB U COCTa-
Bbl MaTEpHUaJIOB
Ha OCHOBE aHa-
JIM3a YCIIOBUM UX
JKCILTyaTaluu U
C Y4E€TOM HKOHO-
MHYECKUX (hak-
TOPOB

OO0yyaroruiics B
COBEPIIIEHCTBE
MOJICTIHPYET U
pa3pabatsiBacT
ATaIbl TEXHOJIO-
THYECKHX TIPO-
IIECCOB H COCTa-
BBl MaTepPHAIIOB
Ha OCHOBE aHa-
JIM3a yCIOBUHM UX
IKCILTyaTaIluy U
C Y4€TOM JKO-
HOMHUYECKHUX
¢bakTopoB
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CTpykTypa U conep:kaHue TUCHHUILIMHBI «MaTeMaTH4eckoe MOIeTUPOBAHNE B MATEPHAJIOBEAeHHI) 110 HANPABJIECHUIO

nNOoATOTOBKH
22.03.01 «MaTepuaioBejeHre H TEXHOJOTHM MaTEePUAIOB»
(bakanaBp)
Buabl yueOHoi padorhl, Dop-
= = S BKJIIOYAsl CAMOCTOSITEIbHYIO Buasl camocTosiTe/IbHOM padoThl | MBI aT-
Pasien 9 5 § paboTy CTYIeHTOB, CTY/IEHTOB TecTa-
5 @ = U TPYJI0EMKOCThH B 4acax U
an T
n/n o o I/
JI C Jlab | CPC | KCP | K.P. | K.IIL. | PI'P | Pedepar | K/p | D | 3
IsaTeIil cemecTp
Tema 1. Beegenue. OcHOBHBIE MTOHS-
1.1 | tus, 3aaa4u MOAECIUPOBAHUS. 5 4
Ilpakmuueckoe 3auamue:. OCHOBHBIE 5
1.2 | moHATHSA, 331a41 MOJAEIUPOBAHHS. 6 14
Brimaua 3aganus Ha pedepar
Tema 2. [lonstue o Moxensx u mo-| 5
1.3 | npenupoBanuu. Kiaccudukauus mo- 4
Jeneu
Ilpakmuueckoe 3anamue «llonsitue | 5
1.4 | o momensx u moaenupoBanun. Kiac- 6 14
cuduKanys MoIee»
15 Tema 3. OcHOBHBIE METOIBI MOIEH- 5 4
pOBaHMSIL.
16 IIpaxmuueckoe 3anamue «OCHOB- 5 6 14 +
HBIE METOJIbI MOJICTTUPOBAHUS».
17 Tema 4. OcHOBHBIE METOALI MOAEIIH- 5 4
pOBaHUs
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1.8

Ilpakmuueckoe 3aumsamue  «OCHOB-
HBIE METOJIbI MOJICTTUPOBAHUS»

14

1.9

Tema 5. Metoabsl MoaenMpOBaHUS B
MaTepUaIOBEICHUH.

1.10

Ilpakxmuueckoe 3ansamue «MeTObI
MOJICJIMPOBAHUS B MaTepUagoBeie-
HUW.

14

1.11

Tema 6. Mogenu CTPYKTYphI IOJIH-
MEPHBIX MaTEePHAaJIOB.

1.12

Ilpakxmuueckoe 3anamue «Moaenu
CTPYKTYphl TOJIMMEpPHBIX MaTepua-
JIOB»

14

1.13

Tema 7. MogenupoBaHue MEXaHUYE-
CKMX CBOWCTB IIOJMMEpPHBIX Mare-
pHUAJIOB.

1.14

Ilpakmuueckoe 3ansamue «Monenu-
POBAaHME MEXAaHUYECKUX CBOMCTB IO-
JINMEPHBIX MATEPUAIIOBY

14

1.15

Tema 8. MonenupoBaHue NpPOHU-
1[aeMOCTH MTOJUMEPHBIX MAaTEPUAJIOB

1.16

Ilpakxmuueckoe 3ansmue «Mopnenu-
pOBaHUE MPOHUIIAEMOCTH MOJTUMED-
HBIX MaTepUATIOB»

14

1.17

Tema 9. MareMaTuueckre MOOEIIH
TEXHOJOTMYECKHUX MPOIECCOB.

1.18

[IpakTHueckoe 3aHsiTHE
3ammura pedepara

14

@Olel ammecmauuu

Bcero wacos mo aucIuIiInHe
Ha naroMm u mectom cemectpax

36

54

126
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[Mpunoxenue 1 k
pabodeii mporpamMme

MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHM S POCCHUIMCKOI OEJNEPAIIUN
OEJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHWE BBICIIEI'O OBPA3SOBAHIA

«MOCKOBCKHUI NOJJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH MOJIUTEX)

Hanpasnenue noarorosku: 22.03.01 MATEPUAJIOBEJEHUE U TEXHOJIOI'MM1 MATEPUAJIOB
OOII (mmpoduns): «l{udpoBeie TEXHOTOTUH MAaTEPUATIOBEICHHS»
®opma 00yueHus: OUHast

Tun HpO(bCCCHOHaHBHOﬁ JACATCIIBHOCTH Hay‘lHO'I/ICCJIC,HOBaTCJIBCKI/Iﬁ M TEXHOJIOTHYSCKHI

Kadenpa: IHHOBaniMoHHBIE MaTepHabl TPUHTMEIUANHTYCTPUN

®OH/I OHEHOYHBLIX CPEJICTB

MO JUCHUILIUHE

«MartemaTtuueckoe MOJICIIMPOBAHUC B MATCPUAIIOBCACHUN))

Cocrag: 1. [lacriopt poH1a OTIEHOUHBIX CPEICTB

2. OnucaHue OLEHOYHBIX CPEICTB!

Mocksa, 2024 r.
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MOKA3ATEJIb YPOBHSI C@OPMUPOBAHHOCTHU KOMIIETEHIIUI

MATEMATHUYECKOE MOJIEJIMPOBAHUE B MATEPUAJIOBEJIEHUN

dI'OC BO 22.03.01 «MaTepuaJjioBeeHHe U TEXHOJIOTHH MATEPHAIOB)»

B mpoliecce ocBoeHUs JaHHOM TUCHUIUIMHBI 00y4aronuiicss QopMUpPYeT U JEMOHCTPUPYET CIEAYIONINE KOMIIETEHIINHN:

KoMmeTeHuun Koa u uHAMKATOP AOCTHKEHUS] KOM- TexHoJiorust dopmMma oue- Crenenn yporHeii 0CBOCHHSI
mEeTeHIuH (opMHUpPOBAHUA |HOYHOIO Cpej- .
Kon DopmMyJIMpPOBKA Kon ®DopmyMpOBKa KOMIeTeHIHit CTBa KOMICTEHIIM
OIIK-1. | CmocobeH pemath NOIIK-1.1. | Pemaer 3agaum, OTHO- | JIEKIIUH, 13, Bba3oBblii ypoBeHb:
3a/1a4qi, OTHOCAIIMC- csuecst K podeccho- | mpaktuueckue 3a- | K/P, MIPUMEHSET 3HAHUS TIPHU pa3padoT-
Cs K HPCU)(PGCCHO' HATLHOH  IEATENBHOCTH, | ygTys, camocTos- | T, Ke Mojieniell (KapT) TeXHOJIoTude-
HaJIBHOH NCATCIBHO- TIPUMCHAN - MCTOZBL MO~ | renpgas paboTa P, CKHX TIPOIIECCOB B 00JIaCTH Mare-
CTHU, IPUMEHAA METO- ACINPOBaHUA, Mmarema- 3 pHAIOBENEHHS U TEXHOJIOTHH Ma-
Abl MOJCTINPOBAHUA, THYCCKOI'O aHaJnu3a, €C-
MaTEMATHYCCKOI'O TCCTBCHHOHAYYHBIC u 9 TepHaﬂOB. o
aHaJiu3a, CCTCCTBCH- O6].[ICI/IH)KeHepHLIC 3Ha- HoBbienHbIi yPOBeHb:
HOHAYYHBIE U OG- —_— IIPUMEHSIET 3HaHUA [IpU pa3palboT-
WHKeHePHBIE 3HAHNS Ke MOoJiesiel (KapT) TeXHOJoTHYe-
CKHX MPOILIECCOB B 00JaCTH MaTe-
pHAIOBEICHUS U TEXHOJIOTHH Ma-
TEpPHUAJIOB C BBICOKOM CaMOCTOSI-
TEJIbHOCTBIO.
OIIK 2. | CrocobeH y4acTBo- NOIIK-2.2. | Bnaneet HaBbIKaMH OIe- | JIEKIIHH, 13, ba3oBblii ypoBeHb:
BaTh B IPOCKTUPOBA- PaTUBHOTO BBINOJHECHUA | mipakTU4eckue 3a- | K/P, 3HaeT TpeOOBaHMs K MaTepraiaM
HUW TEXHIIECKUX TpeGoBaHuii paboyero HATHSA, caMocTosA- | T, JUISl palliOHAIILHOTO BBIOOpA Ma-
06’LCKTOB, CHUCTEM U IIPpOCKTA. TelbHas pa60Ta P’ TEpHAJIOB.
TCXHOJIOTHHECKIX 3 IloBbIlICHHBIN YPOBEHB:
:Eg;g;;?ig}(};zmha €] 3HaeT TpeOOBaHUS K MaTepHajIam
PKOTOIHUCCKIX 1 JUTSE paHI/IOHaJ'II)HOFOUBI)I6Opa Ma-
CONMATBHBIX OTPAHH- TEpUAJIOB C BHICOKOI caMOoCTOsI-
YEHHI TCIHHOCTBIO.
OIIK 5. | Cnocoben pemaTth HMOIIK-5.3. | CocraBisieT OTYETHI 110 | JIEKIIHH, I13, Ba3oBblii ypoBeHb:
HayvHO- Hay4HO- npaktuyeckue 3a- | K/P, 3HaeT TPeOOBaHMsI K MaTepraliaM
HCCICAOBATCIECKHE HUCCIIEA0BATEIbCKOM HATHS, caMocTosi- | T, JUISL palliOHAIILHOTO BBIOOpA Ma-
3ajatdu 1pH ocymie- JEATETbHOCTH C IPH- | TeJbHas pabora P, TEPHAJIOB.
CTBJICHUH Tpodhec-
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CUOHAJIbHOM Ies-

MCHCHHUEM KOMIIbIO-

IoBbIIEHHBIH YPOBEHD:

TEIBHOCTH € ITPHME- TEPHBIX TEXHOJIOTUI; 2 3HaeT TPeOOBAHMSI K MaTepHaliaM
HEHHEM COBpPCMCH- JUISL palliOHAIILHOTO BBIOOpA Ma-
HbIX HH(OPMALHOH- TEPUAJIOB C BHICOKON CaMOCTOSI-
HBIX TEXHOJOTUU N
CXHOJIO TEJIBHOCTBIO.
MPpUKIJIIAJHBIX alra-
paTHO- MpOorpamMm-
HBIX CpCIACTB
IK-1 NIIK-1.2. | Moaenupyer u pa3pa- | JICKIIHH, 113, ba3oBblii ypoBeHb:
Cri0coGeH paspaba OaTbIBaeT JTamnbl TeX- | mpakTuueckue 3a- | K/P, 3HaeT TpeOOBaHMs K MaTepraiaM
pasp HOJIOTHYECKHUX IIPO- HATHSA, caMocTosA- | T, JUTS PallMOHAIBLHOTO BEIOOPA Ma-
THIBaTh U(PPOBHIC
LIECCOB U COCTaBbI Ma- | TeJlbHas paboTa P, TEPUAJIOB.
MOJEJIN TUIIOBBIX .
TEpUATIOB HA OCHOBE 3 IoBbIIEHHBIH YPOBEHD:
TEXHOJOTUYECKUX N
aHaJIM3a yCIOBUU UX C) 3HaeT TpeOOBaHMsI K MaTepraiaM

IIpoIeCCOB U TCX-
HOJIOTHHU MaTCpHUa-
JIOB

OKCILTyaTaluy U ¢
y4eTOM SKOHOMUYe-
CKuX (haKTOpOB;

JUTSL palMOHATILHOTO BBIOOpA Ma-
TEPUAJIOB C BEICOKOH caMOCTOSI-
TEJIBLHOCTBIO.
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Hepeqeﬂb OLCHOYHBIX CPEACTB MO JUCHUIIJIMHE
«Marematuueckoe MOACIMPOBAHUC B MAaTCPUAIIOBCACHU

IIpunoxenue 2
K paboueii mporpamme

HaumenoBanue [IpencraBnenue
Ne |5 ienounoro cpes- KpaTkas xapakTepucTHKa OlEHOYHOTO OLIEHOYHOTO CpeJI-
OC CTBa CpeaCTBa crea B ®OC
CpenctBo npoBepkr yMeHH oOydatolie- WNHnuBunyanbHbIe
IIpakTHueckoe peA POBCEPKH ¥ yHarott FIBILILY
SALSTIE rocsi CaMOCTOSITENIBHO pellaTh MpaKkTuye- 3a/IaHMs TIPAKTUYe-
1 (IT3) CKHE 3aJ]aud ¥ OLEHKU YPOBHS OCBOCHHS CKOI1 HampaBJIeHHO-
00yJaromuMcs IPaKTHYECKUX HABBIKOB CTH
CpencrtBo mHpoBEpKM 3HAHUN U EHUM
KonTponbnas peal POBED M Kommiektsl BapraH-
MPUMEHATH TOJyYCHHbIE 3HAHUS IS pe-
2 pabora TOB KOHTPOJIbHBIX 3a-
IIeHHsI 3a]]a4 OINPEAEJICHHOr0 THUIA 0 Te- .
(K/P) TaHu’
M€ WIH DPa3aeny
Cucrema CTaHIapTU3UPOBAHHBIX 3aJlaHUM,
3 Tecr MO3BOJISIIONIAs. aBTOMATU3UPOBaTh Ipole- |POHJ TECTOBBIX 3a/a-
(T) Iypy U3MEPEHUS YPOBHS 3HAHUN U YMEHUU HUM
oOydarormierocs.
[IponykT camocrosTeNnbHON padoThl CTY-
JIeHTa, TpeACTaBIsAOmUi co00il KpaTkoe
M3JIOKEHUE B MUCHMEHHOM BHJIE TOJyYCH-
HBIX PE3yJbTaTOB TEOPETHUECKOrO aHaln3a
Pedepar . .
4 (P) ompeelIeHHON HayyHOU (y4eOHo- uccieno- | Temsl pedeparon
BaTEIbCKOM) TEMBI, T/l aBTOp PaCKphIBACT
CYTh HCCIIEAYyEeMOH MPOOIEMBI, MPHUBOIUT
pa3nUYHbIE TOYKU 3pPEHHs, a TakkKe coOcCT-
BEHHBIC B3TJISIBI HA HEE.
3auer dopma MPOMEKYTOYHOU aTTecTaluu o0y-
5 3) Yaromierocs, onpeaenseMas yueOHbIM mia- | Bompocs! k 3aueTy
HOM IOJATOTOBKH IO HAIPABICHUIO
CpencTBo KOHTPOJISI CaMOCTOSITENTLHOM pado-
Thl 00yYaroLIerocs, MmpeacTapistonee cooon
DKk3aMeH Kommnext sx3amena-
6 OTBET Ha BOINPOCHI, OXBAaThIBAIOIIME BCE pa3-
D) IIHOHHBIX OUJIETOB
nensl  (MOIYMAM) JUCIMIUIMHBL, TIO3BOJISIET
OIICHUTH YPOBEHb IPUOOPETEHHBIX 3HAHUI
MacmopT (poHIa OLEHOYHBIX CPEACTB M0 AUCHHUILINHE
«MaremaTnueckoe MOJEIUPOBAHNE B MATEPUAIOBEICHUN)
Kon
o KOHTpoJin- | HammeHoBanme
I /;1 KoHnTposmpyemsie pa3aesbl IMCHHILIHHBI pyemoii OLICHOYHOI'0
KOMIIeTEeH- CpeacTBa
100
1 Tema 1. Benenne. OCHOBHBIE TTIOHATHS, 3a4a41 MOJIE- OIIK-1, I13, T, K/P, P, 3,2
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JTUPOBAHUSI. OIIK-2,
IIPOLIECCOB OIIK-5
IK-1

2 OIIK-1, I3, T,K/P, P, 3, D
Tema 2. [lonarue o MozesIX U MoJienupoBanuu. Kiac- OIIK-2,
CU(UKAIHS MOJICIICH. OIIK-5
IIK-1

3 OITK-1, 3, T,K/P, P, 3,0
OI1K-2,
OIIK-5
TK-1

Tema 3. OCHOBHBIE METOJIbI MOJICIUPOBAHUS.

4 OITK-1, 3, T,K/P, P, 3,0
OI1K-2,
OIIK-5
TK-1

Tema 4. OCHOBHBIE METObI MOJICTIUPOBAHUS

5 OITK-1, 3, T,K/P, P, 3,0
OI1K-2,
OITK-5
TK-1

Tema 5. MeToabl MOJCIHUPOBAHUA B MATCPHUAJIOBCICHUU.

6 Tema 6. Moaenu cTpykTypsl oiuMepHsix marepuanon. | OIIK-1, 3, T,K/P, P, 3,0
OIIK-2,
OIIK-5
I1K-1

7 Tema 7. MoaenupoBaHrue MEXaHUYECKUX CBOMCTB I0- OIIK-1, 13, T,K/P, P, 3, D
JMMEPHBIX MaTEPUAJIOB. OIIK-2,
OIIK-5
IK-1

8 Tema 8. MoaenupoBanue npoHuaeMoctu nmoaumepasix | OITK-1, 13, T,K/P, P, 3, D
MaTepuaos. OIIK-2,
OIIK-5
IK-1

9 Tema 9. MaTemaTHuecKre MOACIH TEXHOJIOTHYECKUX OIIK-1, I13, T, K/P, P, 3,
OIIK-2,
OIIK-5
IK-1

1. IlepeyeHb KOMIIETEHIMI € YKAa3aHMEM 3TanoB UX (POPMHPOBAHHA B IpoLeEcce O0CBOCHHS
AUCHUILIMHBI. POPMBbI KOHTPOJIA (POPMUPOBAHUA KOMIIETCHIMI

rtansl dop-
Ko dop
MUPOBAHUS
Komnerenunus 1no DopMa KOHTPOJIS (pasmens! e
®roc P
IUTJIMHBI)
Crnocoben pemars 3anaun, otHocsaumecs: | OIK-1. | [IpoMe:KyTOYHBI KOHTPOJIb:
K podeCcCHOHATLHON IeATETLHOCTH, 3adeT, sK3aMeH
MIPUMEHSISI METOJbI MOJISITMPOBAHUS, Ma- Texymuii KOHTPOJIb:
TEMATHUYCCKOT'O aHaJin3a, CCTCCTBCHHO- BBIIIOJIHEHHOE I/IHHHBHI[yaHB' Bce paSILeHBI
Hay‘IHI)Ie nu O6III€I/IH)KCHepHI)Ie 3HAHUA Hoe 33}13HI/IG Ha HpaKTI/I"Ie-
CKOM 3aHSTHU;
KOHTpOJIbHAs paboTa.
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Cnocoben yuacTBoBath B mpoekTupoBa- | OIIK 2. | [IpoMeKyTOYHBIH KOHTPOJIb:

HHUH TCXHUYCCKUX 06’beKTOB, CHUCTEM U 38.‘-IGT, OK3aMCH

TEXHOJIOTUYECKHUX IIPOLIECCOB C YYETOM Texkyuuii KOHTPOJIb!

9KOHOMHMYECKHX, SKOJOTHIECKUX 1 CO- BBIIIOJTHEHHOE MHINBUIYJIb- Bce paznenbl
[MaBHBIX OTPAHNICHIN HOE 33/1aHue Ha IIPaKTuye-

CKOM 3aHSTHUU;
KOHTpOJIbHAs padboTa.

CnocobeH pelath Hay4HO- IIpomMe:KyTOYHBII KOHTPOJIb:
FCCJICIOBATEIILCKUE 33/1a9H IIPH OCYIIECT- 3auer, SK3aMeH
BJICHUU HpO(l)CCCPIOHEU‘IBHOfI OEATEIIBHO- TeKymp[f/i KOHTPOJIb!
OIIK 5.
CTH C NPUMEHCHUEM COBPEMCHHBIX HH- BBITMIOJIHEHHOE WH/IUBU 1yalb- Bce paznensi

(OopMaLMOHHBIX TEXHOJIOTUH U PUKJIaI-
HBIX alllapaTHO- IPOrPaMMHBIX CPEICTB

HOE 3aJ]JaHue Ha IIpaKTUye-
CKOM 3aHSITUH;
KOHTpOJIbHAs paboTa.

CriocobeH pa3pabaTsiBaTh UG POBHIE IIpomekyTOYHBIH KOHTPOJIb:

MOJICITH THITOBBIX TEXHOJIOTHUECKHX 3ayer, 3K3aMeH

IPOIIECCOB U TEXHOJOTHH MaTepHra- Texkymuii KOHTPOJIb:

JIOB ITIK-1 | BBINIOJHEHHOE WHANUBUIYaJIb- Bce paznensr

HOE 3aJ]aHUe Ha MPAKTHYE-
CKOM 3aHSITUH;
KOHTpOJIbHAs paboTa.

2. [Toxka3zaTenu u KPUTEPHUHA OLCHUBAHUSA KOMIIeTeHIIii NNpH U3YyYCHHUHN TUCHUIIJIMHBI, OIMUCa-
HHE IIKAJI OLICHUBAaHUA

2.1 ®opma NpoMe:KYTOUYHOM ATTECTAIMM: 3a4eT U IK3aMeH.

[TpomexyTouHas arrecrauus oOydaromuxcs B (opMe 3aueTa MPOBOJUTCS M0 pe3yabTaTaM
BBITTOJIHEHHUSI BCEX BUJOB YUEOHOW pPabOTHI, MPEIyCMOTPEHHBIX YUEOHBIM IUIAHOM IO JaHHOH
JUCLHUIUIMHE (MOAYII0), IPU 3TOM YUUTHIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TeueHne cemecTtpa. OIeHKa CTENEeHM JOCTHKEHHS OOyJaroIMMMCS IIAHUPYEMBIX pPEe3ylIbTaToOB
o0ydeHus MO AUCHMUIUIMHE (MOAYNII0) MPOBOJAMUTCA TMpENoJaBaTeseM, BEIYLIUM 3aHATHSA I10
JUCLHUIUTMHE (MOAYJII0) METOAOM SKCIEPTHOM olleHKH. [1o uToramMm nmpoMexyTouHoi arTecTaiuu 1mno
JUCIUIINHE (MOAYIIO) BBICTABIISIETCS OLICHKA «3aUTE€HO» W «HE 3aUTEHO.

K mpomexyTouHOH aTTecTaluu JIOMyCKaroTCs TOJBKO O0YYaroluecs, BBINOJIHHUBIINE BCE
BUJbl yuyeOHOW palboThl, NPETyCMOTpEHHblE pabouell MporpaMMod MO  JUCIHUILIMHE
«MaTemMaTu4eckoe MOJIECTHPOBAHNE B MaTEPUAIOBEACHUN» KaK B OyMa)KHOM, TaK U 3JIEKTPOHHOM
BUJIE, TPUKPEIUICHHOM B cucteme Lms Ha caiite CJIO yHuBepcurera.

IIxana oue-
Onucanne
HUBaHHUS
BoimonHensl Bce BHUAbI yuyeOHOW pabOThl, MPETyCMOTPEHHbIE Y4EOHBIM
wiaHoM. OOyvaroImuiicsi JeMOHCTPUPYET COOTBETCTBHE 3HAHWN, YMEHHH,
HaBBIKOB ~ TNPHUBEJACHHBIM B  Ta0nHWIaXx  ToOKa3areled, Oomepupyer
3auTeno NpUOOPETEeHHBIMU 3HAHUSIMH, YMEHHMSIMH, HABbIKAMM, INPHUMEHSET UX B

CUTYyalUsIX TOBBIIIEHHON CIOXKHOCTU. IIpu 3TOM MOryT OBITH TOMYIIEHBI
HE3HAYUTENIbHbIE OIMOKH, HETOYHOCTH, 3aTPYJHEHUS MPH aHATUTUYECKUX
omnepanusx, MEpPeHOCe 3HAaHMKW M YMEHUHM Ha HOBBIE, HECTaHIapTHbIC
CUTYaLUH.
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He BeimonneH oaus uiny 6osiee BUAOB yueOHOM pabOThI, IPEIYyCMOTPEHHBIX
yueOHBIM M1aHoM. O0yJaronuiicss AEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE
3HAHWW, YMEHWW, HABHIKOB TIPUBEJEHHBIM B TaONHIIAX TOKa3aTeNeH,
He 3aureno JIOMYCKAIOTCS 3HAYUTENIbHbIE OMIMOKH, MPOSBISETCS OTCYTCTBUE 3HAHUU,
YMEHUM, HABBIKOB IO Py IoOKa3areiaei, oOydaroIIMiiCsi HUCHBITHIBACT
3HAQUUTEIIbHBIE 3aTPYJHEHHUs IPU OIEPUPOBAHUU 3HAHUSIMHU U YMEHUSIMHU
[IPY UX MIEPEHOCE HA HOBBIE CUTYALIUU.

[IpomexxyTounasi arrectauusi oOy4amomuxcs B ¢GopMe -HK3aMeHa IPOBOAUTCS IO
pe3yJbTaTaM BBHIMOJIHEHUS! BCEX BUJOB y4eOHOM pabOThI, MPETyCMOTPEHHBIX y4eOHBIM TJIAHOM T10
JAHHOM JucHMIIMHE (MOAYINIO), NPU 3TOM YUMUTBHIBAIOTCA PE3YJNbTaThl TEKYLIETro KOHTPOJIS
ycIieBaeMOCTH B TeueHue cemectpa. OLieHKa CTEeNeHH AJOCTHKEHHs 00YJaroIUMHKCS TUIAHUPYEMBIX
pe3yabTaToOB OOy4eHHUs MO AMCLUUIUIMHE (MOJIYJI0) IPOBOAUTCS IpenojaBaTeieM, BeAyIIUM
3aHATHUS 110 JUCLMIUIMHE (MOAYJII0) METOIOM 3KCIEepTHOW oueHku. [lo uroram mpoMexyToqHOH
aTTecTallud MO0 JUCUMIIIMHE (MOIYJIO) BBICTABISAETCS OLEHKAa «OTJIIMYHO», «XOPOLIO»,
«YZOBJIETBOPUTEIILHO» UJIN «HEYJOBIETBOPUTEIBLHOY.

K mpomexyTo4HO# arTecTanuyu JOMYCKAIOTCS TOJBKO OOy4YaroIiuecs, BBHIOJHHUBIINE BCE
BUABl Y4eOHOH paboThl, MpPEeIyCMOTPEHHbIE paboyeil [porpaMMOl MO  JUCHUIUIMHE
«MareMaTH4ecKoe MOJEJIMPOBAHUE B MaTEpUaJIOBEIEHUN» (YKa3bIBAa€TCsl YTO MMEHHO — IMPOLUIN
TEKYILUI KOHTPOJIb, BBIIOIHWIIN JJaOOpaTOPHbIE pabOThI, BHICTYIIMIIM C AOKJIAJ0M U T.1.).

Illkana ouenueanus Onucanue

BoinonHeHs! Bce BUbl yueOHON paboThl, IPEAyCMOTPEHHBIE YUEOHBIM
wranoM. OOy4aromuiicss JeMOHCTPUPYET COOTBETCTBHUE 3HAHUH, yMe-
HUM, HABBIKOB NPHUBEICHHBIM B TaOJMIAX IOKa3aTelei, Omepupyer
0 NpUOOPETEHHBIMU 3HAHUSMH, YMEHUSMH, HaBBIKAMHU, TIPUMEHSET HX B
THHO CUTYyallUAX MOBBIIIEHHOHN ClI0KHOCTHU. [Ipn 3TOM MOryT GBITH JOmyIIe-
Hbl HE3HAYUTENIbHbIE OIINOKM, HETOUHOCTH, 3aTPYAHECHUS MIPU aHAIIH-
TUYECKHUX OIlepalysX, IEPEHOCE 3HAaHUI U YMEHUI Ha HOBBIE, HECTAH-

AApTHBIC CUTYAllUH.

BrimonHeHs! Bce BUBI yueOHOH paboThl, MPeayCMOTPEHHBIE YI€OHBIM
w1aHoM. OOydJaromuiics JEMOHCTPUPYET HETOJIHOE, MPaBUIILHOE CO-
Xopomio OTBETCTBHE 3HAHUH, YMEHHI, HABBIKOB NMPUBEACHHBIM B TaOMUIAX MO-
KazaTenei, 100 eclu MmpH 3TOM ObUTH JTOMYIIEHBI 2-3 HECYyIeCTBEH-
HbIE OIIHOKH.

BeinonHeHs! Bce BUIbI yueOHOM paboThl, IPEIyCMOTPEHHbIE Y4eOHBIM

wianoM. OOydaronuiics JeMOHCTPUPYET COOTBETCTBUE 3HAHUM, B KO-

Y 10BIETBOPUTENBHO
TOPOM OCBEIIEHA OCHOBHas, Hanbosee BakKHas 4acTb MaTepualla, HO

IIpH 5TOM JONYIICHA OJHA 3HAYUTCIbHAA omunOKa WM HETOYHOCT.

He BbImOIHEH OOUH WX Ooiee BUI0B y‘-IC6HOfI pa6OTBI, npeaycmoT-
HGYIlOBJ'IeTBOpI/ITeHBHO PCHHBIX y‘IC6HLIM IIJIAaHOM. OGy‘-IaIOH_II/II‘/’ICH ACMOHCTPUPYCT HCIIOJIHOC
COOTBETCTBHEC 3HaHI/II\/'I, YMGHPII;'I, HAaBbBIKOB NPUBCACHHLIM B Ta6nnuax
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MoKazareseu, TOMyCKalTCs 3HAUYNTENbHbIE OUINOKH, MPOSIBISIETCS OT-
CyTCTBHE 3HAHWMW, YMEHU, HABBIKOB MO PsAy MOKa3aresei, o0yJaro-
LIUICS UCHBITHIBACT 3HAYUTEIIbHBIC 3aTPYAHEHUS IIPU ONEPUPOBAHUU
SHaHUAMU U YMCHHAMMU IIPU UX MICPCHOCC HA HOBBIC CUTYAILIUH.

®DOoH/IbI OLICHOYHBIX CPEACTB NpecTaBieHbl B [Ipuiaoxkennn 1.
[Ipu wucnonp30BaHMM OATBHO-PEUTHHIOBOM CHUCTEMBI OIIEHKAa pPabOThl O0YyYaromerocs B
CEMECTPE OCYIIECTBIISAETCS B COOTBETCTBUHU C TEXHOJOTUUECKON KapTON AUCIUIUIMHBI.

2.2. Kpurepum OUeHKH BbINOJHEHUsSI OOYYAIOIIUMCH WHIAUBUAYAJIBHOIO 3a/JaHUsl Ha
NMPaKTHYECKOM 3aHITHH
(popmupoBanue komnerenimii OIK-1, OIK-2, OIIK-5, IIK-1)

— MHAUBHAYAJIbHOE 3a/]aHHe BBINMOJHEHO: pa3paboraH u odopmiieH pedepar mo Teme
3aHATHS, TOJTrOTOBJICHA IPE3CHTAIMS JOKJIaJa Ha 3aHATHH, IPOU3BEICHBI 0e3 OmMOOK BCe
HEOOXOIUMBIC PACUETHI U ClIeJTaHbl 000OCHOBAHHBIC BBHIBOJIBI;

— MHANBHUAYaJIbHOE 32/]aHie He BBITMOJHEHO: He pa3paboTaH u/wim He odopmileH pedepat
10 TeME 3aHATHUs, HE MOATOTOBJICHA MPE3CHTANNS JTOKJIa/a Ha 3aHSATHH, PacueThl MPOU3BEIACHBI C
OIIMOKaMHU ¥ OTCYTCTBYIOT 0OOCHOBAaHHBIC BHIBOJIBI.

2.3. Kpurepun oieHKH BHINOJHEHUS KOHTPOJIbHOI padoThl
(dpopmupoanue komnerenuii OIK-1, OMK-2, OIIK-5, [IK-1)

KonTponbHast paboTa BIMONTHIETCS 110 BapHaHTaM, BKIFOYAIOUIIM BOIIPOCHI 10 U3YYEHHOMY
MaTepuany. BbIIOJHEHHME KOHTPOJIbHOM paboThl OLIEHHWBAETCS B COOTBETCTBUU C IPOLIEHTOM
MIPaBUJIbHBIX OTBETOB.

— «OTJIMYHO» - CBbILIE 85% NMPaBUIBHBIX OTBETOB;

— «xopouio» - oT 70,1% 1o 85% npaBuIbHBIX OTBETOB;

— «yZOBJIETBOPUTENBHO» - OT 55,1% 10 70% npaBuiIbHBIX OTBETOB;

— «HEYJOBJIETBOPUTEIBHO» - OT 0 10 55% NpaBUIIBLHBIX OTBETOB

Kaxxapiii Borpoc KOHTPOJIBHOM padoThl OlleHUBaeTcs Mo MATHOabHOM mikane. Mtorosas
OLIEHKAa 110 KOHTPOJIbHON paboTe BBICTAaBIISETCS, UCXOJS U3 CyMMBbI OaijioB, MOJYYEHHBIX 3a TPU
3a/1aHusl.

«5» (ATh 6aJ110B): 00yUYAIOLIMICS IEMOHCTPUPYET CHCTEMHbBIC TEOPETUYCCKHIE 3HAHUS: Ha
TEOPETUYECKHUI BOIPOC KOHTPOJILHOM pabOThl OTBEYAeT IPaMOTHO M MOJHO, 3ajady pemaer 0e3
OLIMOOK ¥ ¢ HEOOXOIUMBIMH MOSICHEHUSIMHU.

«4» (uerpipe 0Oajia). OOydYarONIMICA C HEOOJBIIUMH HETOYHOCTAMH JEMOHCTPHPYET
CHUCTEMHBIE TEOPETUYECKHE 3HAHMA: Ha TEOPETHUYECKUI BONPOC KOHTPOJIbHOW pabOThl OTBEYAET
TPaMOTHO U TIOJIHO, 3aJ]a4y pemiaeT 0e3 rpyObiX OMmMO0K U ¢ HEOOXOAUMBIMH MOSCHEHUSIMU

«3» (Tpu 6anna); 00yJaKOIIHIACS HEe AEMOHCTPUPYET CHCTEMHBIX TEOPETHYCCKUE 3HAHMIA:
Ha TEOPETUYECKHI BONPOC KOHTPOJIBHOW pabOThl OTBEYAET YaCTMYHO U C CYIIECTBEHHBIMHU
olMOKaMH, 3a/1a4y pelaeT ¢ CyneCTBEHHbIMU OIIMOKaMU U HE JTaeT HE0OXOAUMBIX MOSICHEHUH.

«2» (n1Ba 6aJuIa). O0YJAIOIIUICS HE UMEET CHCTEMHBIX TEOPETHUYCCKHIE 3HAHUI: Ha BOIIPOC
KOHTPOJIbHOM paboThl OTBEYAET YAaCTUYHO M € TPyOBIMU OLIMOKaMU, 3ajady peliaer ¢ rpyobIMu
OLIMOKaMHU U He 1aeT HeOOXOJUMBbIX TOSICHEHHH.

«1» (ommH 6aswr): OOYYAIONIMICS HE HMEET CHUCTEMHBIX TEOPETHYSCKHE 3HAHH: Ha
TEOPETUYECKHI BOMPOC KOHTPOJIBHOM pabOTHl HE OTBEYAET, 33/1a4y HE pellacT.

2.4 Kputepuu onieHKH 0JIAHKOBOI'0 TeCTHPOBAHMSA
(bopmuposanue kommnereniuu OIK-1, OIK-2, OTIK-5, IK-1)
bnankoBoe TeCTHpPOBaHUE OLIEHUBACTCA B COOTBETCTBUU C TPOLIEHTOM IPABUIIbHBIX
OTBETOB, JAHHBIX 00YYarOIIUMCSI Ha BOIIPOCHI TECTA.
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CranpmapTHas IIKaJla COOTBETCTBUS PE3YJbTAaTOB TECTUPOBAHUS BBICTABISIEMOM OAIBLHOM
OLICHKE:
— «OTJIMYHO» - CBbIIE 85% MPaBUIbHBIX OTBETOB;

— «xoporto» - oT 70,1% no 85% npaBuibHBIX OTBETOB;
- «YIOBJIETBOPUTEIBHO» - OT 55,1% 10 70% npaBUIIbHBIX OTBETOB;
- oT 0 10 55% npaBUIBHBIX OTBETOB — «HEYIOBIETBOPUTEIHHO)

PeriaMeHT TeCTUpPOBAaHUS BKITFOYACT:
- KOJIMYEeCTBO BONpocoB — 20;

- IMPOAOIKUTECIIBHOCTh TECTUPOBAHUA — 40 MUHYT,

«5» (0TJIMYHO): TECTUPYEMBI IEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKHUE 3HAHMSI, BIIAJECET
TEpPMUHAMHU U 00JIaZlaeT CIIOCOOHOCTHIO OBICTPO pearupoBaTh Ha BOIIPOCH! TECTA.

«4» (X0pomIo): TECTUPYEMBIN B 1IEJIOM JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHMUSI,
BJaJieeT OOJIBIIMHCTBOM TEPMUHOB M 00J1a1a€T CIIOCOOHOCTBHIO OBICTPO pearupoBaTh Ha BOIPOCHI
TEeCTa.

«3» (YAOBJICTBOPHTEJBHO): CHUCTEMHBIE TEOPETHYECKHE 3HAHUS Yy TECTUPYEMOIO
OTCYTCTBYIOT, OH BJIaJIC€T HEKOTOPHIMM TEPMUHAMU M Ha BOIIPOCHI TE€CTA pearupyer AOCTATOYHO
MEJIEHHO.

«2» (HeyIOBJIETBOPUTEJIbHO): CHCTEMHBIE TEOPETUYECKUE 3HAHUA Y TECTHPYEMOIO
OTCYTCTBYIOT, TEPMHUHOJIOTHEN OH HE BJIaJIEET U HA BOIIPOCHI TECTA PEArHPyeT MEIJICHHO.

HpaBI/IJIa NnpoBeACHUSA TEeCTOBbIX paﬁoT 10 JUCHUITIINHE «MartemaTuueckoe
MOACIINPOBAHUC B MAaTCPUATIOBCICHUN»

1. Tecthl mnuIIyTCSs WHIUBUAYAIbHO, 0€3 KOHCYIbTAallMii BO BpeMsl MPOBEACHUS TecTa C
IpenojaBaTesieM WIN C IPYTUMU CTYACHTaMU.

2. llpenonaBarento MOXHO 33/1aTh BOIIPOC BO BpeMs MPOBEICHUSI TECTa B TOM Cllydae, €clid eCTh
HESICHOCTU B BOIIPOCE TECTA.

3. Bpems BbImonHEHUS 3aJaHM TeCTa CTPOro orpaHuueHo — oO0bigHO 30-40 MHHYT, HO BIOJHE
JIOCTaTOYHO JUIsl CIIOKOMHOIO OTBETAa Ha BCE BOIPOCHL. BpeMms okoHuUaHUS TecTa cOOOIaeTCs
npernojaBaTesieM 10 Hadaja TecTa.

4. Ha xaxzaplii BOIpPOC TecTa HMEIOTCA HECKOJIbKO BapuaHTOB oOTBeTa. Cpeau HHUX €eCTh
MpaBWJIbHBIE M HEMTPABUIIbHBIE OTBETHI. 3a7a4a 00y4aroIerocs HailTH MpaBUIbHBIE OTBETHI.

5. Bompocs! Tecta nogo6panbl TakuM 00pa3oM, YTOOBI B Ka)KJIOM BapHaHTe ObLIM 0oJiee MpOoCThie
1 6oJiee CI0KHBIE BOMPOCHI.

6. Hekotopble BOmpoCHl TecTa conepXKaT HE OJWH MPaBUIBHBIA OTBeT. [l0J0XKHUTETHHBIM
pe3yabTaTOM OTBETA Ha TaKOM BOIMPOC SIBISETCS HAXO0XJIEHHE 00y4aroIMMCs BCEX MPaBHIbHBIX
oTBeTOB. Eciiu oTMeueHbl HE BCE MPaBUIIbHBIE OTBETHI WJIM OTMEUEHB! KaK MPaBUIIbHBIN, TaK U
HEMPaBUJIbHBIN OTBET, TO TAKOM pe3yJbTaT OTBETA HA BOIIPOC CUYUTAETCS HEMPABUIbHBIM.

7. OOyuaromuiicsi MOXKET HalKucaTh CBOM KOMMEHTAPUHU M JOTIOJHEHUS K JIIDOOMY BOIPOCY TECTa.
Ecnmu mpu sTomM Oyner NpoJeMOHCTPUPOBAHO XOpoIlee 3HaHME CYTH BOINpOca, TO TaKue
JIOTIOJIHEHHUSL SIBJIIIOTCSL OCHOBaHHWEM /il JOOaBJIEHMsI IMPENOJaBaTElIeM JIONOJHUTEIbHBIX
6asu10B K 0011el peHTUHIOBOI OIIEHKE 3a MPOX0oXkIeHHe TecTa. KoMMeHTapuu 1 JIOTOJIHEHHSI He
3aMEHSIOT CO00M O0TBETA HAa COOTBETCTBYIOIIHI BOTIPOC TECTA.

2.5. Kputepuu onenku pedepara
(bopmuposanue komnerenmuii OIK-1, OMK-2, OIIK-5, ITK-1)
Pedepar onennBaercs B nuamnazone ot 0 1o 40 6aios. bamisl 3a pedepat HauucsIrOTCS
CJIEAYIOIIUM 00pa3oM:
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Pe3ynbTaThl KOHTPOJIBHBIX MEPONPHATHH

KoanuectBo
0aJ1J1I0B

Koneunslii pe3yjabTat
110 KOHTPOJIbHOM TOYKe

B pedepare TeMa packpbiTa MOJTHOCTHIO; pad0Ta BBIMOJI-
HEHa B CPOK; opopMIICHHE, CTPYKTYpa U CTHIIb PadOTHI
COOTBETCTBYIOT ITPEIbSBISICMBIM TPEOOBAHHSIM K TEKCTO-
BBIM JIOKYMEHTaM; paboTa BBIMOJIHEHA CAMOCTOSTEIBHO,
MPUCYTCTBYIOT COOCTBEHHBIC 00OOIICHHUS, 3aKTIOUCHHUS 1
BBIBOJIBI; TIPABUIIbHBIC OTBETHI HA BCE BOMIPOCHI MPH 3a-
ITUTE pabOTEHI.

OOyyarommuiics Ha BBICOKOM YPOBHE BlIaJieeT HABBIKAMU
MOMCKa, aHaJIu3a MaTepraia B CBoei npodeccruo-
HAJIBHOM JIESITEIIbHOCTH

40

3a4YTCHO

Tema pedepara packpbiTa ¢ HE3HAUNTEIBHBIMH 3aMeda-
HHSMH, paboTa BEITIOJIHEHA B CPOK; B 0popMIICHHH,
CTPYKTYpE U CTHJIE pPabOThI HET ITPYOBIX OIHOOK; pabo-
Ta BBIMOJHEHA CAMOCTOSTEIBHO, IIPUCYTCTBYIOT COOCT-
BEHHBIE 0000IIIEHHNS, 3aKITFOUCHUS U BHIBOABL; TaHBI
MPaBHJIbHBIE OTBETHI HA BCE BOMPOCHI C TOMOIIBIO TIpe-
HO/IaBATENs IPH 3aIUTe PAOOTHI.

OOyyarormuiics BiIaJilceT HABbIKAMU IIOMCKA, aHAIU3a
Y UCIIOJIb30BaHUs 0030pOB, HOPMATUBHBIX JIOKY-
MEHTOB B CBOEH Mpo(hecCHOHAIBHON JesITeTbHOCTH

30

3a4TCHO

Tema pedepara packpsiTa HE MTOTHOCTEIO; paboTa BHI-
MOJTHEHA C HApYLICHUSIMH Ipaduka, B 0hOpMIICHHUH,
CTPYKTYpE U CTHIIE pabOTHI €CTh HEJIOCTATKH; paboTa
BBITIOJTHEHA CAMOCTOSITENBHO, TPUCYTCTBYIOT COOCTBEH-
HbIe 0000IICHYSI; IPH 3aIUTE PAOOTHI OJYUYSHBI OTBE-
THI HE Ha BCE BOTIPOCHIL.

OOyuatomuiicst Ha yAOBJIETBOPUTEIEHOM YPOBHE BIIa-
JleeT HaBbIKaMU IIOMCKA, AaHAIIM3a U UCII0JIb30BAHUS
HOPMAaTHUBHBIX JOKYMEHTOB

oT 22 1o 25

3a4TCHO

Paznennl pehepara BHINOIHEHBI HE TIOJTHOCTHIO WU BbI-
ITOJIHCHBI HETIPABUJIbHO,; OTCYTCTBYIOT WJIM CACJIaHbI HC-
MIPaBUIILHO BBIBOJIBI M 0000MIeHUsT; opopmiteHrEe pabdo-
Thbl HC COOTBECTCTBYCT PEABABIACMBIM Tpe6OBaHI/I$IM;
HET OTBETOB Ha BOIIPOCHI NPETIOIABATEIIS TIPH 3aIUTE
pabotel. OOy4Jaromnuiicss HE BJIAJCET HABBIKAMU IOUC-
Ka, aHalln3a U UCTOJIb30BaHUSI HOPMATUBHBIX J10-
KYMEHTOB B CBO€H Ipo(eCcCHOHAIbHON NesTeNIbHO-
CTH).

ot 0 no 21

HC 3a4TCHO

2.6. UToroBoe cooTBeTCTBHE 0AJLILHOI IKAJIBI OLIEHOK U YPOBHeii c()OPMHUPOBAHHOCTH
komuerennuii OIIK-1, OIIK-2, OIIK-5, IIK-1no aucuunimnHe:

YpoBennb
chopmupoBannocTu | OieHka IosicHenue
KOMIIeTeHIIM U

TEOPETHYECKOE COJIEP)KAHME MU IPAKTUYECKHE HABBIKM 110 AMCLUILIAHE
OCBOCHBI IIOJIHOCTBIO;

Bricoknii 3a4TEHO |BC€ TPEAYCMOTPEHHBIE MporpaMMoil oOydeHHus ydeOHBbIe 3aJaHHA
BBIIIOJIHEHBI HA BBICOKOM YPOBHE;
KOMIIETEHIIMU C(hOPMUPOBAHBI
TEOPETUUYECKOE COJECPKAHME W IPAKTUYECKHE HABBIKM 110 JAMCLMIUIMHE

Cpennunit 3a4TE€HO |OCBOEHBI IIOJHOCTBIO;
BCE MPEIyCMOTPEHHbIE NporpaMMol oOyueHHs Y4eOHblE 3aJaHus
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BBITIOJTHEHBI C HE3HAYUTEIHHBIMU 3aMCUaHUSIMU;
KOMITETEHIINHY B T1eJIOM C(hOPMUPOBAHBI

OCBOCHBI YaCTHU4YHO, HO HpO6CJ’IBI HC HOCAT CYHICCTBCHHOT' O XapaKTCpa,

BBITIOJTHEHO, HO B HUX UMEIOTCS OIINOKY;
KOMITETEeHIINH C(OPMUPOBAHBI YACTUIHO

TCOPETUYCCKOE COACPKAHHUE M IPAKTHYCCKHUE HABBIKU II0 AWCHUIIIIMHE

Y IOBIETBOPUTENBHBIN | 3a4TE€HO |OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoi 00yueHHs yueOHBIX 3aa4

OCBOCHBI,
OOJBPIIMHCTBO TPEAYCMOTPEHHBIX MPOTPaMMON OO0ydeHHS Y4eOHBIX
HeynosnerBopu- He 3AUTEHO 3aJlaHuil TM00 HE BBITIOJIHEHO, THOO COACPKUT TPyOBIC OIINOKY;
TEIbHBIN JIOTIOJTHUTEIIbHASL CAMOCTOSATEIbHAS pab0Ta HaJl MaTEpPUaIoM HE PUBOIUT

3aJIaHMNIM;
KOMIICTCHIINY HE C(HOPMUPOBAHBI

TCOPETUICCKOC COACPIKAHUEC U MPAKTHUYCCKNUEC HABLIKA MO0 JUCHUIIJIMHE HE

K KaKOMy-J'II/I6O 3HAYMMOMY NMOBBIIICHUIO Ka4YC€CTBA BBIITOJIHCHU A yTIe6HI>IX

[Mpunoxenne 3
K paboyeil mporpamMme

Bonpochbl TECTOBBIX 3aIaHUI 1JIs1 IPOBEIEHHS TEKYIEro KOHTPOJIsI
(xommerennuu OITK-1, OIIK-2, OIIK-5, ITK-1)

[IpuBen€HHBIN HUXE MEpEeYeHb KOHTPOJIBHBIX BOMPOCOB HCIIOJIB3YETCS B Ka4yeCTBE BO-
IMpOCOB IIpHU MMOATOTOBKE 06yqa}01111/1xc;1 K BBIIIOJTHCHUIO 3a1aHUSA B (1)0pMe 6HaHKOBOFO TECTHU-
pPOBaHUS JIJISl KOHTPOJISI OCBOCHUSI 00YYaIOMUMUCS Pa3/AesioB JUCIHMILIMHBI, & TAKXKE B KA4eCTBE
BOIIPOCOB OMJIETOB Ha 3a4eTe.

IIpumepHBbIe BONPOCHI 3a/IaHNUS JIS 3a4eTa

Uro noHuMaeTcs 1ojJ 00bEKTOM MOJIETUPOBAHUSA?

. Uro Takoe runoresa B MOJEIMPOBAaHUU?

. [laiiTe onpenenenre MoIeIu.

. Uro Takoe MaTeMaTHyeCKas MOJENb?

. [lpuBeute npumep aHamoruu B GU3NYECKUX MPOIIEccax.

. JaiiTe kiaccuukanmio mporeccoB Kak 00bEKTOB MOAETHPOBAHHUS.

. UeM OTIIMYarOTCsl CTOXaCTUYECKHUE MPOLIECCHI OT IETEPMUHUPOBAHHBIX?

. OnumuTe NOCTaHOBKY 3a7jaud MOJIEIMPOBAaHUS B OOIIEM BH/IE.

. Haiite oburyto kiaccu(uKanuo MaTeMaTHYECKUX MOJIENIEH.

10. KakoBa cTpykTypa MOJIeTTd MaTEMAaTHIECKOTO ITPOrpaMMUPOBaHUs?

11. YTro moHMMAIOT MO CTPYKTYPHO-TIApaMETPHUUECKUM OIMCAHNEM 00BEKTa MOAETHUPOBAHNUS?
12. B ueM cOCTOUT pa3auune MeX1y JUHEHHbIMUA U HEIMHEHHBIMU MOJIETSIMU?

13. B kakux ciydasx HCHOJb3yeTcsl KOPPENSLIUOHHBIH Ko3((UIMEHT, a B Kakux —
KOPPEISILIMOHHOE OTHOLIEHHE KaK KPUTEPUH a/IeKBaTHOCTH MOJeNn?

14. [aiiTe k1accupUKaIMO MOAEIUPYEMBIX IPOLIECCOB MO XapaKTepy UX MPOTEKaHMUS.

15. IlepeuncnuTe OCHOBHBIE ATAIIbl IOCTPOCHUS MATEMAaTUYECKON MOJIEIIN.

16. OnumuTe METOA AKTUBHOTO U TACCUBHOTO SKCIIEPUMEHTA. YeM OHM OTJINYAKOTCS?

17. Kakoii MareMaTH4yecKuil ammapaT HUCIHOJIb3YyeTCs IPH CHUHTE3€ MaTEMaTUYECKHX MOJENen
JETEPMUHUPOBAHHBIX IIPOLECCOB?

18. Kakue cucrtembl OTHOCAT K CUCTEMaM C pacipeeIeHHBIMU apamMmeTpamMu’?

19. Yro Takoe cruiontHas cpena?

20. KakuM ypaBHEHHEM B YaCTHBIX MTPOU3BOIHBIX MOJICTUPYETCS MPOIIECC TeIUIonepeHoca?
21. B ueM cocTouT uaes METO/1a aHAJIOTUiA?
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22. OnuuuTe 3JKCIEPUMEHTAIBHO-CTATUCTUYECKUIA METOJT MOJICTTUPOBAHHSL.
23. Mojienu Kakux MPOLECCOB OMUCHIBAIOTCS UG (epeHIHaTbHBIMU YPAaBHEHUSMU?
24. ChopmynupyiTe, B 4eM 3aKIII0OYACTCS 3aa4a PErPeCCUOHHOTO aHaIN3a.
25. Kakyto BeIMUMHY Ha3bIBAIOT cay4yaiiHOW? ONUIINTE OCHOBHBIE TUIIBI CIyYailHbIX BEJINYMH.
26. UTo Takoe 3aKOH pacrpeieICHUs CIIy4YaiHOW BEJTMYUHBI?
27. Ha3oBUTE BU/IbI pEIPECCUOHHBIX 3aBUCUMOCTEM.
28. Kakas xapakTepuCTHKA CIIYKHUT JUIsl OLIEHKH KayecTBa JMHEWHON Moaenn? Kakue oHa MOXKeT
IPUHUMATDH 3HAYCHUS?
29. OnuunTe CyTh METO/1a HAMMEHBIIINX KBAIPATOB.
30. Kakas xapakTepucTHKa CIYKUT ISl OLIEHKU KauecTBa HeIMHenHoM Moaenu? Kakue ona MoxeT
IPUHUMATDH 3HAYCHUS?
31. Yro takoe koppensuua? Kakue BUAbI KOPPESALNU Bbl 3HaeTE?
32. Kak cTpouTcs TuHuUs perpeccuu?
33. OnummuTe METOJ] TOCTPOCHUSI TUCTOIPAMMBI.
34. B yem 3akiro4aeTcs coJiep KaTesIbHbIA aHaJIU3 OCTaTKOB MOAENN?
35. Chopmynupyiite 3a1aqy 6€3yCIOBHOM ONTUMHU3AIIIH.
36. KakoBbl HEOOXOMWMBIC M JOCTATOYHBIC YCJIOBHSI ONTHMAIBHOCTH B 3aadyax OJHOMEPHOUN
0e3yCcIoBHOW ONTUMU3AIHH?
37. B 4eM coCcTOUT CBOHCTBO YHUMOJAIBHOCTH (PYHKIINI?
38. CdopmynupyiiTe yTBepXkKACHHE, HAa KOTOPOE OINUPAIOTCS BCE METOJbl OJHOMEPHOM
MUHHUMH3AIUH.
39. OnuummTe alIropuT™M, MO3BOJISAIOIINA HAUTH HaYaJIbHBIA OTPE30K JOKAIN3alud MUHUMYMA.
40. HazoBuTe mnpeuMyIecTBa W HEIOCTATKH METOJOB JuXoTomuw, DHOOHAYYM W 30J0TOTO
CEYCHMUS.
41. B ueM COCTOUT CYTh MHTEPIOJISIIMOHHBIX METOJJOB MUHUMHU3AIUHU?
42. Jaiite onpeneneHue HamnpasieHus yooiBanusi. Chopmynupyiite HEOOXOUMbIE U TOCTATOYHbBIE
YCJIOBHSI HAIIPABJICHUS YOBIBAaHUSI.
43. B yem cocTouT 00II1ast ujest METOJ0B citycka? YKa)HUTe XOTs Obl OJIUH METOJ, ABIISIOIIUNACS
METOJ/IOM CITyCKa.
IIpuMepHBIe BONPOCHI Il IK3AMEHA

1. YUro Takoe MOHO- U MyJIbTUMOAATbHBIE YHKIMH?

2. Ompenenute XOTs OBl OJJMH OTPE30K YHUMOAATHHOCTH PyHKImH f (X) =X — 2x2 + 0,2x5.

3. Munumusupyiite pynkumio f(x) = 3x2 + 12/x3 — 5 na orpeske 0,5 < x < 2,5, UCnonb3ys

a) METOJ| TUXOTOMHUHU, O) METOJ 30JI0TOTO ceueHusi, B) metoq dubonayuu, 1) Meton napadon. B
KaXJOM CiIy4ae IpOBEeIUTe IO 4YeTblpe BBIYMCICHUS 3HaueHUH QyHKuuu. CpaBHUTE
PE3YIBTHPYIONINE OTPE3KH JOKATH3AINA MUHIMYMa.

4. Chopmynupyiite 00111yIO 3a/1a4y ONTUMH3ALINN.

5. Jlaiite onpeneneHue caeAyOIUX MOHATHI: 11eaeBas GyHKIMS, TOIYCTUMOE MHOKECTBO,
JIOITyCTUMast TOUKa, pelIeHUe 3a/1a4l ONITUMH3ALHH.

6. [lepeuncimTe OCHOBHBIC ATAITBI PEATH3AIMH ONITUMH3AIIMOHHON 3a/1a4H.

7. OxapakTepu3yiiTe OCHOBHbIE HalpaBJI€HUs IPUMEHEHUSI METOJIOB ONTUMHU3AIMH B MHKEHEPHOH
NEeSITETTHHOCTH.

8. IlpuBeanTe npuMepsl ONTUMHU3ALMOHHBIX 33/]1a4 U3 MPAKTUKH.

9. KakoBa 11e11b mapamMeTpuaeckoi HACHTHPUKAITIN?

10. Yro Takoe ¢pyHKIHS JTOKATBHON HEBA3KH?

11. Jlatite knaccuuKamnuio 3a1a4 ONTHMUA3AIUH.

12. B ueM oTiMume JOKaJIbHOIO MUHUMYMa OT rio6ansHoro? Iponmoctpupyiite mpuMepom.

13. JlafiTe onpeneneHne CTpOroro MUHAMYMA.

14. Chopmynupyiite Teopemy BeliepiTpacca o cynecTBOBaHHH PELICHUS 3a/1a41 ONITUMHU3ALHH.
15. Yto noHumaeTcs noj XapakTepuCcTUKaMu 3ajaui ONTUMU3AINH?

16. B ueM cocTouT 001151 CYyTh BCEX KPUTEPUEB ONTHUMAIBHOCTH JOMYCTUMOM TOUKH?

17. YkaxuTe Bce r100alibHbIE U JTIOKAJIbHbBIE SKCTPEMYMBI (€CIIH OHU CYIIECTBYIOT) CIIEAYIOIINX
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byaknumii: a) f= (2 —x)(x + 1)2; 6) f=In(x2 + 1); B) f = x — 2sinx2.

18. ChopmynupyiiTe 001IyIO 33729y JIMHEHHOTO MPOTPAMMHUPOBAHHUSL.

19. Yem omnmmuaerca ocHoBHas 3axada JII1 ot oOmeir?

20. Yem otinyaercs obmas 3axava JIIT oT kaHOHHMYECKON?

21. Beerna nu o6myto 3amauay JIIT MoxHO mpuBecTH K KaHOHWYECKOU hopme? OnummTe MeTo
npuBeeHUs O0MIeH 3a1a4l K KAHOHMYECKOMY BH]TY.

22. Kakue orpaHU4eHHS Ha3bIBAIOT )KECTKUMU (HE)KECTKUMU)?

23. IIpuBeauTe mpUMephI CYIIECTBEHHBIX M HECYIIECTBEHHBIX OTPaHUYCHHH.

24. YUem oTiiyaeTCsl BHITYKIJIBIH MHOTOTPAHHUK OT BBIITYKJIOI0 MHOTOIPAaHHOTO MHOXeCTBa?

25. JlaliTe onpeneneHue yrioBOi TOYKU BBIMYKIOTO MHOTOIPaHHOTO MHOXECTBA.

26. ChopMynupyiTe OCHOBHYIO TE€OPEMY JIMHEHHOTO MPOTPaMMHPOBAHUS.

27. B yem 3akirogaeTcs neppas reoMeTpuieckas nareprperamus 3agaqdu JII1?

28. B ueM cocTouT njesi TeOMEeTpUIecKoro Meroia pemenus 3agaun JII1? s kakux 3ama4 o
puMeHUM?

29. B yem 3akiogyaeTcsi BTOpasi reoMeTpruecKkas mHTeprperanus 3aaaqun JII1?

30. JlaiiTe onpeneneHus CaeAYOUMX MOHATHI: ONOpHas TOYKa (OMOPHBII MJ1aH) AOMYCTUMOTO
MHOXeCTBa, 0a31C OMOPHON TOUKH, Oa3HCHbIE TEPEMEHHBIE.

31. MaiiTe onpenaenenue nBoricTBeHHOM 3aaaun JIIT.

32. KakumM CBOMCTBOM 00J1a1a€T OTHOIIICHUE JBOMCTBEHHOCTH?

33. IlepeuricnuTe OCHOBHBIEC CBOMCTBA Maphl ABOMCTBEHHBIX 337a4 (TEOPEMbI ABOMCTBEHHOCTH).
34. KakoBo mpakTHYECKOE 3HaYEHNE TEOPEM JIBOICTBEHHOCTH?

35. Kakas 13 TeopeM JABOMCTBEHHOCTH SBJIAETCS KPUTEpUEM ONTUMaIbHOCTH 171 3aaa4 JIII u B yem
ee CyTh?

36. MHaiitre comepxarenbHyi0 (OPMYIUPOBKY M MATEMATHMUYECKYIO IOCTAHOBKY TPaHCIOPTHON
3a1aun’?

37. Yto Takoe ycioBue O6anaHca U KaKoBa €ro PoJib B TEXHOJIOTUYECKUX 3a/1adax?

38. Chopmynupyiite 3a1aqy MEIOYUCICHHOTO THHSHHOTO TIPOTPaMMHUPOBAHUSI.

39. Chopmynupyiite 3agauy o prok3ake. K kakoMy kiiaccy 3a/1a4 leJTOYUCICHHOTO IPOrpaMMUPO-
BaHMs OHA OTHOCHUTCSI?

40. Chopmynupyiite 3agauy o CTpyKType MaTepuaioB. K kakomy kiaccy 3ajad 1eI0YHCICHHOTO
IIPOrpPaMMUPOBAHUS OHA OTHOCUTCS?

41. B yeM COCTOUT CYTh 3a/1a4M packpos?

42. ]I KakuX ONTHMH3ANMOHHBIX 33/1a4 MPUMEHSETCS] METO]] TMHAMHYECKOTO TPOTPaMMHPOBa-
HuA?

43. B yem 3aKiitoyaeTcsi CyTh METOJIa TMHAMHYECKOTO MTPOrPaMMHPOBAHUS?

44. ChopmynupyiiTe NpUHLIUI ONTUMAIbHOCTH bennmana.

45. JlaliTe NOHATHE UICHTU(UKALIMY B ITUPOKOM U Y3KOM CMBICIIE.

46. OnumuTe CTPYKTYpHYIO CXeMY Ipolecca HACHTUDHUKALMH.

47. YTo MOHUMAIOT MOJ CTPYKTYPHOH HIeHTU(UKAIUEN?

48. TlepeurcauTe METOABI CTPYKTYPHOU UACHTU(UKAIIMY U JaiiTe UX KpaTKoe ONUCaHHE.

49. B 4yeMm COCTOHT CyTh METO/Ia TTApaMETPHUECKON NACHTUPUKAIIN?

50. Oxapakrepusyiite 0coOeHHOCTH UICHTU(UKAIIUN CTOXAaCTUYECKUX U JMHAMUYECKHUX MOJIEIEH.
51. YUro siBAsieTCsl KpUTEPUEM UJIEHTUYHOCTH MOJENU U 00bekTa?

52. Yto Takoe ajanTUBHAS U HeaJanTUBHAS UACHTU(UKAIHS?

53. Yro siBNsieTCS MPEMETOM CTPYKTYPHOU HIeHTH()HUKAN?

54. Kakue 3a7auu HEOOXOMMO PEIIUTh MPH BBIOOPE CTPYKTYpPbI 00BEKTa?

55. Ilpu kakoM 3HAYEHHH OTHOCUTEIFHONW HEBSI3KM MOJIETTh CUYMTACTCS aJICKBATHOM?

56. Ilepeunciante UICTOUHUKH BO3SHUKHOBEHUS U PACIPOCTPAHEHUS MOTPEIIHOCTEH.

57. IlpuBeauTe MaTeMaTHIECKYIO MOJIEIIb MpoIiecca B 00IIeM BU/IE.

58. OnumuTe MOIeIH IPOTHO3UPOBAHHUS CTPYKTYPBI ITOJIUMEPOB.

59. OnummTe MOEIH TPOTHO3UPOBAHUS MEXAHUYECKUX CBOMCTB MOJIMMEPOB.

60. OnuiuTe MO/IEeIHM MPOTHO3UPOBAHUS IPOHUILIAEMOCTH MTOJIMMEPHBIX MaTepHUasoB.
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TemaTuka pedeparon

Tema pedepata ans kaxaoro oOyyarolerocsi yTBepKAaeTcs MpenojjaBaTeleM B UHIAUBUAY-
aJIbHOM MOPSIJIKE.

Llenp Hamucanus pedepata — NpUBUTHE 00YUaIOIIEMYCs] HABBIKOB KPATKOTO M JJAKOHUYHOTO
MIPEJICTaBICHHUS COOPAHHBIX MaTepUaIoB U (PAKTOB B COOTBETCTBUH C TPEOOBAHUSIMHU, MPEIbSIBIISIC-
MBIMH K Hay4HBIM OT4E€TaM, 0030paM U CTaThsIM.

[Tepeuncnure UCTOYHUKHU BOSHUKHOBEHHS M PACIIPOCTPAHEHHUSI IOTPEIIHOCTEH.
[TpuBenuTe MaTEMAaTUYECKYIO MOJIEIb IIpoliecca B OOIIEeM BH/IE.

Mopenu nporHo3UpOBaAHUS CTPYKTYPhI TOJUMEPOB.

Mogenu nporHo3upoOBaHUSI MEXaHUYECKUX CBOMCTB MOJIMMEPOB.

Mogenu nporHo3upoOBaHUS MPOHUIIAEMOCTH TTOJMMEPHBIX MAaTEPUATIOB.

O6yqa101u1/11/1c;1 CaMOCTOSITENIbHO U3y4YaeT JUTepaTypHble UCTOUHUKH (MOHOTpa(UH, HAyUHbIE
CTaThbU U T.J.) 0 KOHKPETHOM TE€Me, CUCTEMATU3UPYET MaTepHall U KpPaTKO €ro u3jaraer u mnpei-
cTaBJsieT B Bujie pedepara Ha 6-10 cTpaHunax.

GAwN e

l'[paBmIa NMPOBEACHUSA TECTOBLIX KOHTPOJIbHBIX pa60T IO JUCHHMIIIIMHE «Marematude-
CKOC€ MOJCIIMPOBAHUC B MATCPHUATIOBCACHUN»

TecTbl nuIIyTCS MHANBUAYAIBHO, O€3 KOHCYIbTALUI BO BpeMs POBEJICHNUS TeCTa C MPEro-
JlaBaTesieM WIN C APYTUMHU 00y4JaroIUMHUCS.

[IpenoxaBaTento MOXKHO 3a/1aTh BOIIPOC BO BpPEeMs MPOBEICHUS TECTAa B TOM CIIydae, €Ciu
€CTh HESICHOCTH B BOIIPOCE TECTA.

Bpewmst BbITOIHEHUS 3alaHU TECTa CTPOTO OrpaHUueHO — 00bHO 30-40 MUHYT, HO BIIOJIHE
JOCTATOYHO Ul CIIOKOWHOTO OTBETa Ha BCE BONPOCHL. Bpems okoHuUaHMs TecTa cooOImaercs mpe-
Hoj[aBaTeNeM J0 Havaja TecTa.

Ha kaxxiplii Bompoc Tecta MMEIOTCS YeThIpe BapuaHTa 0TBeTOB. Cpeay HUX €CTh MpPaBUIIb-
HBIC 1 HETIPABUIIbHBIC OTBETHI. 3a/1a4ya 00Y4JaroIIerocst HalTH MPaBUIbHBIE OTBETHI.

Bonpoce! Tecta mogodpanbl TakuM 00pa3oM, 4TOObI B Ka)KJJOM BapHaHTe ObUIM Oojiee mpo-
CTbIE ¥ 00JIee CJIOXKHBIE BOIIPOCHI.

HexoTtopbie BOIIPOCH TECTa COAEpKaT HE OJIWH NMPaBWIBHBIA OTBET. [10I0XKHUTENBHBIM pe-
3yJIbTaTOM OTBETa Ha TAKOIl BOIIPOC SIBJISAETCS HAXOXKAECHUE 00YJarOIMMCsI BCEX MPAaBUIIbHBIX OTBE-
TOB. ECIT OTMEYeHbI He BCE NPaBUIIbHBIE OTBETHI, I OTMEUEHBI KaK MPaBWILHBINA, TaK U HEMpa-
BUJIbHBIN OTBET, TO TaKOH pe3ysbTaT OTBETAa HA BOIIPOC CUYUTAETCS] HEMTPABUIILHBIM.

OOyuaronuiicss MOXKET HAIKCaTh CBOM KOMMEHTApUH H JIOTIOTHEHUS K JTF0OOMY BOITPOCY TecCTa.
Ecnu npu 3ToM OyAeT mpoAeMOHCTPUPOBAHO XOpOLIee 3HaHUE CYTH BOINpPOCA, TO TaKUe JOMOJHE-
HUS SIBIISTIOTCS OCHOBAaHUEM ISl TOOABIICHHS MPETIOIaBaTeNIeM JOTOIHUTENBHBIX 0aJIOB K OOIIei
PEUTHHIOBON OIIEHKE 3a MPOXO’KIeHHe TecTa. KoMMeHTapuu U JOMOJHEHUs HE 3aMEHSIOT cOO0M
OTBETa Ha COOTBETCTBYIONINH BOIIPOC TECTA.

IIpuMepHBI nepeYeHb TECTOB

1. Pacder mpou3Bo/IcTBa MPOAYKTa (HallpuMep, MeTaHoja) — 3TO MpUMep pacuéra Ha
A) MUKpPOYpPOBHE HEPAPXUU CUCTEM XMMHUUYECKON MPOMBIIUIEHHOCTH

b) ypoBHe koMIaHuu WM 0OBEAMHEHUS

B) ypoBHE XUMHUECKOTO MTPOM3BOICTBA

') MakpoypoBHE UEpApXUU CUCTEM XUMUYECKONU TPOMBIIIIIEHHOCTH

J1) ypoBHE nipeanpuaTus

2. B coorBercTBHUM ¢ TPHUHIMIIAMHA TOCTPOCHHS (PUIUKO-XMMHUYECKUX OIOYHO-CTPYKTYPHBIX
mozaenen XTII cnenyromue ypaBHenust HE BkimtodaroTcst B ypaBHEHUS MaTEMATHYECKOTO OMTMCAHUS
MOJIEIIU:

29



A) YpaBHeHuUe TerIoBoro 6anaHca;
B) YpaBHenue 6ananca uMIyInbca;
B) YpaBHeHHe MOKOMITOHEHTHBIX 0aJaHCOB;

3. KoHieHTpanuy HEKIIOUEBbIX KOMIIOHEHTOB XUMUYECKON PEaKLUu. . .

A) He paccuutsiBaroTcs npu peanusauuu matemarnueckoil moaenu XTII Ha komnbroTepe

b) CoBnagaroT ¢ KOHLEHTPALMSIMH KIIFOYEBBIX KOMIIOHEHTOB

B) PaccunrtsiBatoTcst 6€3 NpUMEHEHUsI CTEXMOMETPUIECKUX COOTHOIICHUI

I') PaccunThiBatoTCs 0 KOHLEHTPALUAM KIFOUEBBIX KOMIIOHEHTOB

J1) PaBHBI MakcHUMaJbHOMY IOpPSIKY MHMHOpPa MAaTpHIbl CTEXMOMETPUUYECKMX KO3(duuueHToB
peakuuu, OTIIMYHOMY OT HYJIS

4. Pacuét nokanbHON MHTEHCUBHOCTH TEILJIONIEPENAYN — ITO IIPUMEpP pacyéTa Ha

A) ypoBHE NpennpuaTus

b) ypoBHE KOMIIaHUH WK O0BETUHEHHUS

B) MukpoypoBHe nepapXuu cUCTEM XUMHUYECKON IMPOMBIIIJIEHHOCTH

I') MakpoypOBHE UEPAPXUU CUCTEM XUMUYECKOW IPOMBIIIIIEHHOCTH

J1) ypoBHE XMMHUYECKOI'O IIPOU3BOJICTBA

5. MareMarnueckast MOJIEIIb XMMUKO-TEXHOJIOTHYECKOI 0 IIpOoIiecca — 3TO:

A) cuctema ypaBHEHUH MaTeMaTHYECKOTO ONMUCAHM XMMHUKO-TEXHOJIOIMYECKOro Impoliecca

b) Gnok-cxema anropuTMa pemieHHsl CUCTEMbl YpaBHEHHH MaTeMaTHYECKOTO OIHCAHUS XUMHKO-
TEXHOJIOTHYECKOr0 IpoLecca

B) xommnbroTepHas nporpamma pelIeHUs CHCTEMbl YpaBHEHUN MAaTeMaTH4YeCKOro OINHUCaHUs
XUMHMKO-TEXHOJIOTHYECKOI0 IIpoLecca

') neficTByromIass MOJIENIb XMMUKO-TEXHOJIOTUYECKOTO MPOIIECCa B YMEHBIIEHHOM MaciTade

J1) Het npaBmiibHOTO OTBETa

6. UcIo KIIF0YEeBbIX KOMIIOHEHTOB XUMHUECKON PEaKLUu. ..

A) PaBHO KOJIMYECTBY UCXO/IHBIX KOMIIOHEHTOB

b) PaBHO KOIMUECTBY NPOIYKTOB PEeaKLUU

B) PaBHO uncity cTOIOIOB MaTPHIIBI CTEXHOMETPHUYECKIX KOd(PPHUIIMEHTOB peakiuu
') PaBHO 4ncity cTpOK MaTpHIlbl CTEXMOMETPUUECKUX KOAPPHUIIMEHTOB PeaKkLiuu

/1) PaBHO paHry MaTpHIibl CTEXHOMETPUUECKUX KOAIPPUIIUEHTOB PeaKuu

7. B cooTBeTcTBUM C NPUHLUIIAMU TOCTPOEHUSA (PUUKO-XUMUYECKUX OJOYHO-CTPYKTYPHBIX
mozenen XTII nmpu nocrpoenun moaenu HE ucnons3yrores:

A) YpaBHeHUsI TOKOMIIOHEHTHBIX 0alaHCOB

b) YpaBHeHue ob1iero MarepuanbHOro oanaHca

B) YpaBuenue oOuiero remnoBoro 6ananca

I') YpaBHeHue Oananca UMITyJbca

/1) Her npaBunsHOro oTBeTa

8. Hucio KIr04eBbIX KOMIIOHEHTOB XMMHUECKOH peaklty. . .

A) PaBHO KOJIMUYECTBY MCXOTHBIX KOMIIOHEHTOB

b) PaBHO KoNM4ecTBY MPOAYKTOB pEeaKIIUU

B) PaBHO paHTy MaTpHIibl CTEXHOMETPHUECKUX KOI(PPHUIIMEHTOB peakliuu

') PaBHO uncity cTO0110B MaTpULIbl CTEXMOMETPUUECKUX KOIPPHUIIMEHTOB peaKINU
J1) PaBHO 4MciTy CTPOK MaTpPHUIbl CTEXUOMETPUUIECKUX KOI(P(PUIIMEHTOB PeaKkInu

9. Uncno creneHen CBO60,I[BI CHUCTCMBI ypaBHCHI/Iﬁ MAaTEMaTUYCCKOI'0 OMMUCAaHUA OIIPCACIIACTCA KaK

Pa3HOCTb. ..
A) Uucia BXOTHBIX IEPEMEHHBIX U YMCIIA BBIXOTHBIX TEPEMEHHBIX
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b) Yucna skcrneprMeHTaIbHBIX JaHHBIX TACCUBHOTO SKCIIEPUMEHTA U YHCiIa SKCIIEPUMEHTATbHBIX
JAHHBIX aKTUBHOTO HKCIIEPUMEHTA

B) Uncna He3aBUCUMBIX YpaBHEHUN 1 YHCIIa TIEPEMEHHBIX

I') Yncnia BBIXOJIHBIX TIEPEMEHHBIX M YHCIIA BXOJIHBIX IEPEMEHHbBIX

1) Het npaBmiibHOTO OTBETA

10. ITpu peanuzanuu UTEPAITMOHHOTO ATOPUTMA BBIYUCICHUN Ha KOMITBIOTEPE MOCIIE 3aJaHHs Ha-
YaJbHOTO MPUOJIMKEHUS U BRIYUCIICHHUH 110 pacYETHRIM OJI0KaM HTepaIloHHAs TIepeMEHHas:

A) bosbIie He HCTIONB3YyeTCs B pacyeTax

b) Bcerna Bo3Bpamaercs 1uisl CIeAYIOICH UTepaiiu

B) Ucnonw3yercs uist OLIEHKU MOTPEITHOCTU pacueTa

I') Bo3Bpamraercst i1t yTOUHEHHS ONTUMAIBLHOTO 3HAUYCHUS KPUTEPUS ONTUMHU3AIIT

11. KiroueBble KOMIIOHEHThI XUMHUECKON peaKIUy BbIACISIOT AJIs TOTO, YTOObI:
A) JIuneapu3oBaTh ypaBHEHUE PETPECCUU

b) CokpaTtuth KOJIMYECTBO YpaBHEHH TEIJIOBOTO OaaHca

B) CokpaTuth KOJIM4YECTBO IKCIIEPUMEHTOB

') Orpannunth 061aCTh (PAKTOPHOTO MPOCTPAHCTBA

1) CoxpaTuTh KOJIMYECTBO KHHETUYECKUX YpaBHEHUM

12. KiroueBble KOMIIOHEHTHI — 3TO. ..

A) IlpoayKThl 1I€TI€BOM XUMUYECKON PEAKINH;

b) KoMnoHeHThI, 0AHO3HAYHO XapaKTEPU3YIOIINE COCTOSHUE PEaKIINH;
B) KoMmmioHeHTbI, B35ThI€ B HEJJOCTATKE;

') KomnoHeHTHI, B35IThIE B U30BITKE;

/1) Her npaBunpHOro oTBeTa.

13. OnpenensemMble IEpEMEHHbIE CUCTEMbI YPaBHEHUI MAaTEMaTUYECKOIO OMMCAHUSI — ATO. ..

A) KoadpunmeHTsl, KOHCTaHTbI, 3HAYEHUSI KOTOPBIX O€pYTCsl U3 CIIPABOYHOM JIUTEPATYpHI

b) DxcniepumeHTaIbHbIC TaHHBIC

B) JltoOble nmepeMeHHblE M KOHCTAHTBI, OTHOCUTEJIIBHO KOTOPBIX peIlaeTcs CUCTeMa ypaBHEHUH
MaTeMaTUYECKOI0 ONKUCaHUs OBEIEHUS 00BEKTa

I') Het npaBuibHOrO OTBETA

14. MaTtemaTnueckas MoJiesib Oy/ieT aJjleKBaTHa peabHOMY OOBEKTY, €CIH

A) nMeeTcs KOJIMYECTBEHHOE COOTBETCTBUE MAaTEMATUYECKON MOJIENN peaJbHOMY OOBEKTY

b) wuMeercs KayecTBEHHOE WJIM KOJUYECTBEHHOE COOTBETCTBHE MAaTEMaTHYeCKOH MOJAETH
pealbHOMY OOBEKTY

B) nmeetcst kaueCTBEHHOE COOTBETCTBUE MaTEMaTUYECKON MOJIENTU pealbHOMY OOBEKTY

I') Het npaBuibHOrO OTBETA

15. Cratuueckas mojaeib X 11 onucwiBaer:

A) CranmoHapHBIN PEKUM JIBHKEHHUS TOTOKOB CUCTEMBI;
b) HecrannonapHsiii pexxuM ABUKEHUS TOTOKOB CUCTEMBI,
B) Her npaBunbHOTO OTBETA

16. B cooTBeTCTBMM C NPUHIHUIAMU MHOCTPOCHUS (PU3UKO-XMUMUYECKUX OJOYHO-CTPYKTYPHBIX
moaener XTI ypaBHeHuUs TEMIOBBIX OataHCOB MOTOKOB X T'C TOJKHBI OBITH JOTIOTHEHBI:

A) IHTEHCHBHOCTSIMU UICTOYHHUKOB BEILIECTBA;

b) lHTeHCUBHOCTSAMU UCTOYHUKOB TEILJIa;

B) HTEHCMBHOCTSAMHU NCTOYHUKOB BELIECTBA U TEIIA;

I') Het npaBuibHOrO OTBETa
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17. Kakue ypaBHEHHUS CIEAYET UCKII0YATh U3 CUCTEMbI YPABHEHU MAaTEMATHYECKOTO OMMMCAHUS
XTII?

A) YpaBHEHUS ¢ COBIAJAIONIMMH PA3MEPHOCTSIMHU JICBOM M MPAaBON YacTEH;

b) 3aBucumsle ypaBHEHUS;

B) YpaBHeHus orpannueHrui Ha KOHCTPYKIIMOHHBIE MTapaMeTPhl alllapaToB;

I') Het npaBuibHOrO OTBETA

18. Pacuét peakTopa ¢ MEIIAIKON — 3TO MpUMep pacuéra Ha

A) MHUKPOYpPOBHE HEpapXUU CUCTEM XMMHUYECKON MPOMBIIUIEHHOCTH
b) ypoBHe npeanpustus

B) ypoBHE XUMHUYECKOTO MMPOU3BOJICTBA

I') ypoBHE KOMIIaHUU WK 00BEAMHEHUS

) Het npaBuiibHOrO OTBETA

19. KomnbroTepHas Mozieib polecca — 3To:

A) TexHOJIOTHYecKas cxeMa peajlbHoro mpoiecca

b) peanuzoBaHHBIM Ha KOMIIBIOTEPE AITOPUTM PELIEHUS CUCTEMbI YPABHEHUIM MaTeMaTH4YECKOIO
OIMCaHus IIpouecca

B) neiictByroias nuiioTHasi yCTaHOBKA MPOIIECCAa B YMEHBILIEHHOM MacliTade

J1) Het npaBmiibHOTO OTBETa

20. dunamuyeckas moaenb X TII onuceiBaer:

A) TonpKo cTalMOHAPHBIA PEXUM MPOTEKAHUS TEXHOJIOTHUECKOro MPoLiecca;

b) HecranronapHslii pexxuM NpOTEKaHUSI TEXHOJOTUYECKOTO MPOLIECCa;

B) Her npaBunsHOTO OTBETA
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buaersl

MUWHHCTEPCTBO HAYKU U BBICILIEI'O OBPA30BAHIS POCCUUCKON DOEJEPALIMI
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXJIEHWE BBICILIEI'O OBPASOBAHU S
«MOCKOBCKHUM MOJIUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHM INOJIUTEX)

[Tonurpaduyeckuii ”HCTUTYT

Kadenpa nHHOBaIIMOHHbBIE MaTepUaIbl IPUHTMEUANHYCTPHN

Jucuummna «MaremaTHuecKoe MOJCTUPOBAaHUE B MAaTEPHATIOBEICHUN
HampaBnenue moarotoBku «MaTepuaioBeieHHe U TEXHOJIOTUU MaTepHAaIOB»

Kypc 3, dopma oOyuenus ounas

BUJIET Ne 1

1. OcHoBHBIE THIBI MATEMATUUYECKUX MOJEIIEN.
2. MopenupoBaHue MPOYHOCTHBIX XapaKTEPUCTHK MOJUMEPOB.
3. MonenupoBaHue TeIOPU3NICCKUX XapaKTEPUCTHK TIOTMMEPOB.

MMHHMCTEPCTBO HAYKH 1 BBICILIET'O OBPA30BAHMS POCCUCKOM ®EJIEPALINA
®EJIEPAJILHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/IEHUE BBICILIET'O OBPA3OBAHUS

«MOCKOBCKHI HO.JII/ITEXHICI‘IECKHFI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

[Tonurpaduueckuit UHCTUTYT

Kadenpa nHHOBAIIMOHHBIC MaTEPHAIIBI PUHTMEIUANHTYCTPHH

Jucuunnmza «MareMaTuyeckoe MOJIEIMPOBAHUE B MATEPUAIOBEACHUN
Hanpasnenue noarotoBku «MaTepruanoBeIEHUE U TEXHOJIOTUU MATEPUATIOBY

Kypc 3, dopma 0Oyuenus ounas

BUWJIET Ne 2

1. dusnueckue moaenu aeGopMalMOHHBIX XapaKTEPUCTUK MTOJIMMEPOB.
2. OcCHOBHBIE CITOCOOBI MO/IETTUPOBAHUS CBOWCTB MOJIUMEPOB.
3. ®akTophl, ONIpeNeNIONNe TOYHOCTh MOJICTUPOBAHNS CBOMCTB TIOJIMMEPOB.
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YT1Bep:kaaw

3aemyromuii kadenpoit «KMIMID»
K.(].-M.H. I'.O. PeiTuxoB
« _» 202 r.

MeToauveckue yKasaHusl
I10 HpOBe,Z[CHI/II-O 9K3aMCHa 110 JUCHHUIIJINHEC
«MaTCMaTI/I‘IeCKOC MOI[GJ'II/IpOBaHI/IC B MaTepI/IaHOBCI[eHI/II/I»

Hamnpasiienue moarotoBku: MartepuanoBeiecHUe U TEXHOJIOTHH MaTepPHAaJIOB
[Tpoduns «{udpoBbie TEXHOIOTHH B MATEPUATIOBEICHU)
dopma o0yueHus - OUHas

1. Dk3ameHn sBusercs (HOpPMOH MPOMEKYTOUHOH aTTeCTAllMH IO HMTOraM BBIOJHEHUS
0oOy4JaroImMMHUCS BCEX BHUJOB KOHTPOJIBHBIX MEPONPUATUN, MPEAYCMOTPEHHBIX paboueit
nporpaMMoﬁ JUCHUITIINHBI «MaTteMaTHuecKkoe MOJCIMPOBAHUC B MATCPUAJIOBECACHUI .

2. DK3aMeH MOXeT ObITb BBICTABJIEH TOJbKO OOYYAIOIIMMCS, BBIIOJHHMBIIUM BCE BUIbI
y4ueOHOM paboThl, MPEITyCMOTPEHHOM pabouell mporpaMmMoll MO MUCHMIUIMHE: BBIMOJHWIM Ha
MOJIOKUTEIBHYIO OIEHKY KOHTPOJIbHBIE pPa0OThI, BBINOJHUIN HWHAMBHAyaJIbHbIC 3aJaHHs Ha
MPAKTUYCCKUX 3aHATUAX.

3. DK3aMeH NpHUHUMAeT NpenojaBaTeib, MPOBOAMBUIMKA JIEKIMOHHbIE U IPAKTUYECKUE
3aHATHA C aTTCCTYCMbIMH O6y‘IaIOHII/IMI/IC$I, U TOJBKO B ayaAuTOpUaX HIU KaOHHeTax
[Tonurpadruyeckoro MHCTUTYTA.

4. B cny4yae HesBKH OOY4YalOlIerocs Ha SK3aMEH B 3aU€THO-3K3aMEHAIMOHHOW BEIOMOCTHU
MIPENO0/IaBaTesIeM 3allUChIBACTCS — «HE SIBHIICS.

5. Ilocme »sk3amena mnpenonasarenb o005f3aH OQOPMHUTH 3aU€THO-3K3aMEHALIMOHHYIO
BEJJOMOCTh YCTaHOBJIICHHON (DOpPMBI U cIoaTh €€ B Y4eOHYIO YacTh MHCTUTYTa B JIEHb MPOBEICHUS
3a4era.

MeTtoauueckue ykazaHUs OOCYKIEHBbl Ha 3acedaHuu Kadeapbl « » 202
roaa, npotokos Ne .
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JOIMOJIHEHUS U UBSMEHEHUS B PABOYEM ITPOT'PAMME
HA 202 -202 YYEBHBIHN I'OJl

B pabouyto mporpaMmy BHOCSITCS CIAEAYIOUINE U3MEHEHHUS:

3aBenyroumii kapenpoit « THHOBaIIMOHHBIE MAaTEPUAIIBI IPUHTMEAUANHTYCTPHID)
/T'.O. PoITHKOB/

Hupexrop 111
/ N.B. HaropuoBa/
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