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1. Ilesm ocBoeHUS TUCHUIIITAHDI

K ocHoBHLIM HeJsM  OCBOCHHA  AHCITHUITIIHHEI ((KOMHLIOTGpHOG MOJSIIHpOBaHHE B
MaTEPHAJIOBCICHHH CIISAYCT OTHECTH:
€ (l)OpMHpOBaHHe OCHOBHBLIX IIpHCMOB MOZHABATEILHOU ACATC/IBHOCTH CIICLHHAJIMCTOB B
obmactu MOJACIIHPOBAHHA CBOMCTB MaTepHalloB,
® (l)OpMHpOBaHHe HaBBIKOB, HGOGXOHHMLIX A YHACTHA B CO3/IaHHH HOBBIX MaTCpHAJIOB
H TeXHOJIOrHH I[IPOHU3BOACTEA.
K ocHoOBHBIM jagavdaM OCBOCHHA JHCIHUIIIMHEI <<KOM1'[BI-0TepHOG MOJACJTHPOBAHHEC B

MAaTCPHAJIOBCIACHHHY CIICAYCT OTHCCTH!

® pacliupeHHe H 3aKpCILJICHHE TCOPCTHUYCCKHX H IIPAKTHUYCCKHX 3HAHHH TI0
HeOpFaHH[IeCKOﬁ, OpFaHH[IeCKOﬁ, (bHBquCKOﬁ H KOJUIOHHHOﬁ XHMHH, HGO6XOI[HMLIX AJIA
[IPpOBCICHHA HAYUHBIX HCCJ’IEHOB&HHI‘;I H IIOCTAHOBKH OIITHMH3AIIHOHHBIX 3444,

* H3YYCHHC CYIMIHOCTH (l)HBHKO-XHMH‘IeCKI/IX H XHMHYCCKHX HpoHeccoOB,
MNPOHCXOIAIIUX B IIPOU3BOJACTBS PA3JIHYHBIX MAaTCPHAJIOE,

® (l)OpMHpOBaHHe HpeI[CTaBJ'IeHHﬁ 00 OCHOBHBIX DTallaX PEeUICHHA 3aJa'd peaJli3allui
KOHKPCTHOI' O HAIIPABJICHHUA B MATCPHAJIOBCACHHH,

. O3HAKOMJICHHS ¢ COBpPEMCHHBIMH JOCTHXKCHHAMH 110 CO3JaHHIO, IIPHMCHCHHIO H

IIEPCIIEKTHBAM Pa3BUTHS MAaTEPHAJIOB €/IeHHUsI ITOJIMMEPHBIX MAaTEPHAJIOB.
Ob6yuenne mo auciuiuivHe «KommbloTepHoe MOJSTUpOBAHHE B MaTepHAIOBSACHUN»
HaIIpaB/ieHo Ha opMHpoBaHUe Y 00yUAIOMHXCS CIIAVIOIMUX KOMIIeTSHIHH:

KOI[ H HAHUMEHOBaHHe KOI\‘]]'[ETEI—I].[I/lﬁ

MummcaTophl Toc THZKeHM S KOMITeTeHITUH

OIIK-1

Crocoben PEIIaTh 3aJadH, OTHOCANIHECH K
HpO(l)GCCHOHﬂHbHOﬁ ACATCIIBHOCTH, IPHMCHAA
MCTOABI MOJICITTHPOBAHHA, MAaTECMaTHYCCKOTO
aHalIi3a, CCTCCTBCHHOHAYYHBIC H 06]J_[€HI—DKG-
HCPHEIC 3HAHHA

HOIIK-1.1. Pemaer 3ajjaun, oTHocANHeSd K TpodeccHo-
HAJIbHOH JeATS/IBHOCTH, NPHMEHAI METOAB MOJCTHPOBA-
HHSL, MaTeMaTHYECKOTO aHAJIH33, ECTECTBEHHOHAYYHBIC H
OOIIEHHKCHEPHBIC 3HAHHSL

OIIK 2

CrnocoOeH y4acTBOBATh B IPOEKTHPOBAHHH
TEXHHUESCKHX 00BEKTOB, CHCTEM H TEXHOJIOTH-
YECKHX IIPOLECCOB ¢ YUSTOM SKOHOMHYECKHX,
HKOJIOTHYECKHX H COHAJIBHBIX OTPaHHYCHHH

HOIIK-2.2. BnageeT HaBBIKAMH OIICPATHBHOTO BRIIOTHE-
HEA TpeboBaHui pabovero MpoekTa.

OIIK 5

CrniocoOeH peraTth HayqHO-HCCIIEIOBATETTbCKHE
3aJa4H IPH OCYILECTRICHHH PO(ecCHOHAB-
HOH JISATEIIBHOCTH C TIPHMCHEHHEM COBPEMCH-
HBIX HH(OPMAIIHOHHBIX TEXHOIOTHE H IPH-
KJIa/THBIX aliapaTHO- MPOTPAMMHBIX CPEICTR

HOIIK-5.3.CocTaBnsieT OTUETHI MO HAYYHO-HCCIE/T0-
BaTSJILCKOH JISATE/IbHOCTH C IIPUMEHESHUEM KOMITbIO-
TePHBLIX TSXHOIOTHH;

ITK-1

CriocobeH pazpabaTeiBaTh ITHPPOBBIE MO-
JISTTH THIOBBIX TEXHOJIOTHUYECKHUX TpOoIfec-
COB W TEXHOJIOTHH MaTePHAJIOB

HIIK-1.2. MogemupyeT u pazpabaThiBaeT TAIBI TEX-
HOJIOTHYCCKUX MIPOLIECCOB M COCTABBI MATSPUATIOB HA
OCHOBE AHAJIM3A VCIIOBUH WX AKCIUIYATALIMH H ¢ yUe-
TOM DKOHOMHYECKUX (PaKTOpOB;




2. Mecro qucuunimnbl B crpykrype OOII marucrparypsbi

Huctuimina B1.1.11.3 «KoMibloTepHOe MOJIC/IMPOBAHHE B MATSPHAIOB SIS HUU» OTHOCHTECS K
qacTH, (QOpMHpYeMOH yYacTHHKaMH o0pa30BaTeIbHBIX OTHOMISHHH, IHCITHILTHHAM OCHOBHOM
o0OpazoBaTeIbHOM TporpaMMbl MarucTpaTypel. Jluciuiumnaa «KoMIbIOTepHOS MOISIHPOBAHHE B
MATCPHAIIOBECHHHY B3AHMOCBAZAHA JIOTHUYSCKH H COJICPKATEILHO—METOIHYSCKH CO CICIYIONTHMH
gacrammEHaMH QOI:

B yacmu, opmupyemori yuacmuuxamu obpazosamenbHulx omuouienut (51.2);
— TexHO0JI0THH MOJIMMEPHBLIX H KOMITO3HUITHOHHBIX MaTCPHAJIOB.
— MojenaupopaHHe CEOHCTB KOMIIOZHTOB.
— DOTOMOJUMEPHIYEMbIC KOMITOZUIIHH.
— NndopManimoHHbIe TeXHOJIOTHH U MPHKIATHBIC aapaTHO-MPOT pAMMHBIC CPEICTRA.
— YrpapJjieHHE KaUeCTBOM B IPOH3BOJCTEE MATEPUAIOB.

3. CTpyKTypa H cojep:RafHue TUCIUNTHHDI

3.1 Bujabl yueGHoil padoThl U TPYA0€MKOCTh

O6mas  TPpyTOeMKOCTh THCITHIUIMHBI COCTaBJIsIeT 4 3aveTHBIX CIUHHUI, T.c. 144
akameMuueckux gaca (90 gacor caMocTosdTe/IbHAA paboTa o0yIaroNuxCs).

JIMCITUTITHHA U3yJaeTCs HAa NIecTOM ceMecTpe Ha TpeTheM Kypce: JeKIHH — 18 yacos,
MpaKTHYSCKHE 3aHITHS — 36 gacor. PopMa KOHTPOJIS —IK3aMeH.

CrpykTypa W cofiepiaHHe JUCHHUIUIHHBI  « KoMmbloTepHoe  MoAeNmdpoBaHHE B
MaTePHATIOBSICHHH» TIO CPOKaM H BHIaM paboTel oTpaskeHsl B [Ipunoskennn 1.

OOBEM JHCHHILTHHBI TT0 BHJIaM y4eOHBIX 2aHATHH (B Hacax) — ouHas (popMa oOyueHUd

Bun yueoHol padoThbl Beero Cemectp
JacoB 6
AYIUTOpPHBIE 3aHATHS (BCEero) 54 54
B ToM guerne: - -
Jlexmu 18 18
[Ipaktnueckue 3ausTus (113) 36 36
CamocrosTe/IbHas padoTa (Bcero) 90 90
B ToMm gucne: - -
IToaroToBka K JeKIHOHHLIM 3ausiTsM (Pedepat) 18 18
IToaroToBka kK npakTHUecKHUM 3augaTusM (PI'P) 18 18
Iloaroroeka k skzameny (K/P) 18 18
Bua npoMekyTouHol aTTecTalli| — dK3aMeH 36 36
O0mas Tpy/10eMKOCTh Hac / 3a4. e/I. 144 144




3.2 Temarnvecknii IVIaH U3y4eHUS JHCIANIINHBI

é[ Buan1 yueOHbIX 3aHATHIA, BRTIOYAS
E E _§§ CaAMOCTOSITETTHHYIO PadoTy 00ydaio-
Ne Pazper/TeMa § % S TN, e
I/ia Z[]/[c]_u/m.]]],]]ﬂ,l lg w2 Kouraxktnan paﬁoTa CamMocTo-
O TeJIbHASL pa-
Bcero npakTu4e- | Gora o0y4a-
JICKIHH
CKMe 3aHATHA |  IoIMXCcH
1. Tema 1. Beenenne. OCHOBHLIE TOHS- 12 2 4 6
THS, 33/TA9H MOJISTHPOBAHHSL.
2 Tema 2. TlouatHe 0 MOAEISIX W MO/e- 12 2 4 6
qupopanud. Kiaccuduramusa mone-
JICH.
3. Tema 3. OcHOBBI MOSTHPOBAHHS Ma- 12 2 4 6
TePHAIIOB H TPOTECCOR
4. Tema 4. OcHOBHBIE MeTOILI MOJIEC/IH- 12 2 4 6
pOBaHHSL
5 Tema 5. MeTtoasl MoJenupoBaHud B 12 2 4 6
MaTepHaIIOBE[eHHH
6. | Tema 6. Mojgemu cTpyKTYpbl IIOJIHMEP- 12 2 4 6
HBIX MaTCPHAJIOB
7. Tema 7. MopemupoBanue MexXaHHYe- 12 2 4 6
CKHX CBOHCTE TIOJHMEpPHBIX MaTepHa-
JIOB
8. Tema 8. MogesmpoBanue npoHuLAS- 12 2 4 6
MOCTH MTOJMMEPHBIX MaTEPHATIOR
9. Tema 9. Maremarudueckue MoOJIeiIH 12 2 4 6
TeXHOJOTHYECKHX TTPONECCOR.
Bceero 108 18 36 54
I3aMeH 36
Hroro 144 18 36 90




3.3 Coaepskanue JUCHATIHHBI

Tema 1. Brenenme. QOcHoBHBIE TTOHATHSA, 321aTH MO/ THPOBAHUSA

Hcropryeckast cripaBKa pa3BHTHS MOJARIHPOBAHKS H MOJICIIHPOBAHHUS B 00JIaCTH MAaTSPHAJIOB
W TeXHOJOrHH. (OCHOBHBIC MOJSIH, HCIOJIb3YEMbIe UL OINHCAHHA CBOMCTB MAaTepHAIOB.
MogenupoBanie TeXHOJOTHYSCKHX mpomeccop. O0o3HaueHHEe OCHOBHBIX IEJIeH M OCHOBHBIX
00BEKTOB JICKIIHOHHOTO Kypca. Ompelie/icHHe OCHOBHBLIX TEPMHUHOB JHUCIHILUIMHBL [ 'padmaeckuii
MaTepHall, PACKPHIBAIOIIMEA 3aJlaud W BO3IMOKHOCTH MOJCIIMPOBAHMS CBOHCTB MaTepHallOB, B
YCIIOBHSIX KOTOPBIS OTJIMYAIOTCS OT PEKHMOB HCIILITAHUH MATCPHAJIOB.

Tema 2. IlonarHe o MoJeJIAX U MOJETHPOBAHUN

Knaccudukamua Mopmenei, aHaau3 pazidudbeiX  GopM  KIACCHPHKAIIHH — MOJeJICH,
ONpEACIICHHS ONTHMAJIBLHOH KIacCH(HKAIIUM MOJCJCH M MCXOOd H3 BBHIOPAHHOH CHCTEMBI
KJTacCH(PUKAITAN OTpesiesieHHe OCHOBHBIX TOAXOJ0B K H3VUSHHIO JUCIHIUIMHBI. OmnpeneneHue
IpoIecca MOJICJMPOBAHMSL, CTAJAHH MOJACIMPOBAHHS W HMX BIMSHHSA HAa TOYHOCTL IPHMEHCHHS
Mojeneit Ha mpakTuke. ['paduueckuii MaTepHal Mo TemMe JSKIHH.

Tema 3. OcHOBBLI MOJe/IMPOBAHMS MATEPHAIOB U IIPOLIECCOB

OcHOBHBIE IIOAXOALI K MOJCJHPOBAHHIO 3ajlay MaTSpPUAJIOBSACHHs. AHAJIOTOBbLIE,
BH3yallbHBIE, MATEMATHUSCKHE H DMITUPHYSCKHUE MO/ICITH TPOTHOZHPOBAHNS CBOWCTE MaTEPHANIOB, UX
3aBHCHMOCTH OT COCTaBa H TEXHOJOTHH mMoaydeHHd. CpaPHEHHE pasIHYHBIX TIOAXOJOB K
MOJTETHPOBAHUIO CBOHCTR MaTepHuasioB. Cnal/el, cofiepiKalie oCHOBHBIC MOJIETH U UX YPaBHEHHSL
AHanM3 OCHOBHBIX MOJISIeH U OTpe/ieIeHHe OTpaHHICHHH Mo/ieIeH, TPUHATHIX TpH pazpaboTke U
MpUMeHEHHA Ha TIpakTHKe. PaccMoTpenne rpadHueckHX MoJened W HX BO3MOXKHOCTeH, obmme
CBE/ICHUSI O TOCTpOSHWE TpaHUecKHX 3aBHCHMOCTEH M aHaimM3a TpauuecKHX 3aBHCHMOCTEH,
TCHACHITHH, BBITCKAIOMUE M3 TpadHUISCKHX BaBHCHMOCTSH. DKCTpamouanus rpadHIecKHX
saBHCHMOCTeH. KommbioTepHble MeTo/bl 00paboTKH TpaHUYeCKHX 3aBHCHMOCTEH W IOJyYeHHE
SMIUPHYECKUX Mojeaed. [IpuHITUTIBL, MeTOaBl W TIPOHSAYPLI MOJCTHPOBAHHUA KaK (GopMBbI
OTpasKeHHS, OIMTMCAHHSI H HMHTAITHH JISHCTBHTEILHBIX CHCTEM (0OBEKTOR H IIPOIECCOB ).

Tema 4. MeToan1 MoIe TMPOBAHMS B MATePHATOBETeHUN

OcHOBHBIC MeTOAB MofaeTHpoBaHusa. OIeHKa OTHEITBHBIX METOJOB  MOJCITHPOBAHHMS,
CpaBHEHHE METOTOB MexTy coboi, 000CHOBAHHS BRIOOpA OMTHMATLHOTO METOA MOJICITAPOBAHHAS B
3aBMCHMOCTH OT pemaeMpiX 3ajad B o0JacTH MPHKIAHOTO MaTepHagopeneHus. OOpaboTka
AKCTIEPUMEHTANILHBIX ~ pe3ylbTaToR. QOOIMHMe TpeACTaBICHHSA O TOTPEMHOCTH — H3MEpeHHH
SKCTIEPUMEHTANLHBIX BeJIMUMH W pacueTa (MPSMBIE W KOCBEHHBIC TOTPEIIHOCTH, BEPOSITHOCTHAS
MOTPEITHOCTH). (JCHOBHBIS METO/BI pacieTa MOTPEITHOCTH Ha TIpakTHKe. KoMIILIOTepHAS TIporpaMMa
MOCTPOSHHS TpahUeCKHUX 3aBHCHMOCTEH ¢ HCIOJIB30BAHHEM SKCIIEPHMEHTAIBHBIX Pe3yJIbTaTOR H
HAHECCHHE HA KOMMBIOTepHBIC TpaUKH morpemuocTd. (OCHOBHBIC BHABI MOMCTHPOBAHUS:
KOHTENTYAIbHOE, CTPYKTYPHO-PYHKITHOHATBHOE, (PH3HUSCKOS, MATEMATHIECKOE H KOMITBIOTEPHOE.
Oco0eHHOCTH H BO3MOKHOCTH MATEMATHIECKOTO H KOMITBIOTEPHOT'0 MOJISIIAPOBAHHS HEIPEPHIBHBIX
H JHCKPSTHBIX CHCTEM.

Tema 5. MeToan1 Moie TMpOBAHMS B MaTepHATOBeTeHUN

OmnpenesieHre 3a7a4 MOAS/IMPOBAHHS CBOHCTE MaTepuasioB. CBsi3h MeKIy CBOHCTBAMH H
HasHaUeHHeM MaTepHasaoB. OOIMHe MOHATHA O MaTepHalaX MOJHTpadHISCKOrO H YIAKOBOTHOTO
HazHaueHHs. OnpeneneHde o0mero o0beKTa H3YUYSHHS, KOTOPBIMH SIBJISIOTCS IIOJIHMEpHBIE
MaTepHAJIbl, BBIARJIEHHE TPeOOBAaHHH K NPUMEHSHHIO IMOJHMEPHBIX MATepHAJIOB IOJHrpaduH U
YIAKOBOYHOM TIpOHzROjICTRE. [IOHATHS MexaHHYeCKHe CBOMCTBA MATEPHAIIOB, H3MEPEHHS B pacueT
TaOVJIMPOBAHHBIX IIOKazaTesiell MexaHuueckux cpodctre. llomstue ¢azopod u quddyzunonHOM
HPOHHUIAEMOCTH [OJHMEPHBIX MATSPHAIOB, METOMAbI HM3MEPECHHSI W pacuera I[apaMeTpoB
HMPOHHIIAEMOCTH IIOJHMEPHLIX MaTepHAJIOB. BIIHSHHE IOBEPXHOCTH MHOJHMEPHBIX MATEPHAJIOB HA
(popMHpOBAHHE YIIAKOBKH, METO/IbI PelIeHUS MpoOiieM TPeHHS MOJHMMEPHBIX IUIEHOK 10 MeTaJuly,
CIIMIIAHMST TOJUMCPHBIX IUIGHOK IPH HAMOTKS PYJIOHOB OOJBIIOTO [JHaMeTpa M Macchl.
AnTHCTATHUeCKAsd 00paboTKa MOJHMEPHBIX IIJICHOK.

Tema 6. Moaem cTPYKRTYPHI TOJTHMEPHBIX TeJT



Janpl o0mue npeacTaBieHHsT O NOMHUMeEpaX W CTPYKTYpE IOJIMMEPHBIX MaTepHAJIOB.
AMopdHBle W KpHCTAJUIMUECKHE TOJMMepbl. PaccMoTpeHa pazHHIIA MeXKIY CTPYKTYpOH
IIOJIAMEPHBIX M HUBKOMOJIEKY/ISIPHBIX Tell llpencrapiieHbl JaHHBIE O IIPUMEHEHUH MOJISKYJIIPHO -
KHHETHYECKOH TEpMOJAMHAMHYECKOH MOJICNIM CTPOCHUS BEINECTB JJIS OIMCAHUSA CBOMCTB HUBKO H
BBICOKOMOJICKYJIPHBIX Tell. llpeacrapieHsl Mojend, onpeleisilollHe XHMHYECKOE CIPOSHUE
MAaKpOMOJIEKYJl, KOH(OPMALHIO MAKPOMOJIEKYJI H HX IPHMEHEHHE JJISI IPOTHOZHPOBAHHS CBOHCTB
IIOJIAMEPOB Y U3MEHEHHSI CBOHCTB B PA3JIMYHBIX VCIIOBHSX HKCILIVATALIMH ITOJIMMEPHBIX MATEPHAJIOB.
JlaHbl MOJe/H, CBA3BIBAIOIIME W3MEHEHHE CTPYKTYPHI IIOJUMEPHBIX MATEPUAJIOB [IPU pazIMUHON
TeMIepaType OKCIUIyaTallid. BBejcHo 1oHATHe  (PH3MYESCKHE  COCTOSIHHE — IIOJIMMEpOB,
TeMIepaTypHbIE TPAHHUIILI TTEPEXo/1a MEIKTY BRICOKOATACTHUHBIM U CTESKII0O00PAZHBIM COCTOSHHUEM.

Tema 7. MonemmpoBaHue MeXaHHYeCKHX CBOMCTEB IOJIMMEPHBIX MATEPUAITOB

3naveHue MEXaHMUSCKMX CBOMCTB MOJHMMEPHBIX MATepHANioB MPH WX HCMONb30BAHWUU B
moJUTpadHH H YIaKOBOUYHOM TIPOH3BOJICTBE. MeTopHueckas cripaBKka HCCIeTOBAHHS MEXaHHISCKHX
CROMCTR. PazHOCThL MeX Ty MEXaHUUSCKUMH CBOMCTRAMH HH3KO M BHICOKOMOJEKYIISIPHLIMHU TEJTaMH.
VYrpyrue, miacTHUSCKHE H BA3KOYTIPYTHE MaTepuaibl. PazpaboTka Moenel MeXaHUISCKHX CBOHCTR
MOMAMEpPHBIX  MaTepHalioB. llpocTelimme Mexamwdeckue Mofenmd. llpaemmo mocTpoeHHd
MEXaHMYECKHX MOjeNel moauMepHbix Ten. Mopgens Maxkcpenna. Mogens Kenppuna-@olirTa.
IIpaBmuna mocTpoeHHS CIOKHBIX MoAeneH. [lapammensHoe coemuHene MoteneH. 1locnemopaTensHoe
coe/iIiHeHHe Mmojenei. llpakTHueckoe TNpHMEHEHHe TMPOCTEHNIMX MeXaHMYeCKHX MoJesen.
Mexanutieckue MO/ TTOTHMRPHBIX T

Tema 8. MoaesmpoBaHue NpOHHIIAEMOCTH IO IHMEPHLIX MATEPHAIOB

Qazopasa u quddy3HoHHAA IPOHHIIASMOCTH ITOJTMMEPHBIX MATEPHAJIOB. 3HAUCHHE PA3THYHBIX
THITOB TIPOHHITAEMOCTH TTOJTHMEPHBIX MATSPHAIOB TT0 TazaM H KHIKOCTAM JIJI TIONHTpadHIeCKoro |
YHAKOBOYHOTO MPOH3BoAcTBa. Mojearuporanne (pazoBol NMPOHHUIAEMOCTH T'az0B H JKHIKOCTEH B
MOPHCTHIX IIOJIAMEPHBIX MaTepHatax. JIHHeHHBIH H HEJIMHeHHBIM 3aKkoH JApcH. MoaeaupopaHue
JudGdy3HOHHOH TPOHHITAEMOCTH TOJHMEPHBIX MaTepHaioB. lleppelii W BTOpoH 3akoH DuHKa
COOTBETCTBEHHO JIJIS1 CTAIHOHAPHOTO M HECTAIHOHAPHOTO TIepeHOca Ta3oB M KHJAKOCTCH B
MOJUMEpHBIX MaTepHanax. lloaxombl K MojeaHpoBaHHi NHG(Y3HOHHOH TNPOHHITACMOCTH
MOJUMEpPHBIX ~ MaTepuasioB. MaTeMaTHUecKHe MOJIENTH  TPOTHORMPOBAHHUS  TPOHHUIIASMOCTH
MOJUMEpPHBIX ~ MATepHANOB.  ODMIHPHUSCKHE  MOJCIM  TpoTHozupoBaHus  aupdyzmoHHOH
TMPOHHITAEMOCTH TOJTUMEPHBIX MaTepHaioB. CpapPHeHHEe MaTeMaTHISCKHX H  HMITHpP HUSCKHX
Momenedt. OrpaHuueHHs TPUMEHEHHUS MO/ TeIICH.

Tema 9. MaremaTHuecKHe MOJEIH TEXHOJIOTHUECKHX MIPOLECCOB

JlaHbl o01He npeacTaBIcHUS O TEXHOJIOIHYECKHX TIPoleccax, Kak 0JI0Ka CHCTEM, OT/IeIbHBIX
LEXOB U ollepaliii. Y CTAHOBJICHBI OCHOBHBIC 3a1a9H MOACTUPOBAHMS TCXHOJIOT HUSCKHX IIPOLIRCCOB,
KAK YCTAHOBJICHHSI CBsi3ed MEKOY OTIeJbHBIMH OJIOKAMH [POH3BOACTBA. MoaeMpopaHue
TeXHONOTHUESCKHX OOBEKTOB BBHITIONHSACTCS HA MHKPO-, MaKpOo- M METaypOBHAX, PasIHUAONHXCS
CTENEeHbIO JIeTAlIM3allHH PACCMOTPEHHSI IIPOIECCOB B paMKaX TEeXHOJOTHUYSCKOH CHCTEMbI.
MaremMaTHUeCKOM MOACIBIO TEXHOJOTHYESCKOro 0ObeKTa Ha MHKPOYPOBHE SIBJBICTCS OOBIYHO
cHcTeMa T epeHITHANBHBIX YPaBHEHHH ¢ 3a/TAHHBIMH KPACBBIMH YCIOBHAMHE, HO TOUHOS PEIICHHE
MOJOOHBIX CHCTEM V/IAeTC IOJYYHTh JIMIIL JJIS YACTHBIX CJIyYaeR, IOITOMY IIepBasd 3ajada,
BOZHHKATOMNIAS TIPH MOJSITUPOBAHHH, COCTOUT B TIOCTPOCHUHN TPUOMKSHHON THCKPETHOH MOJIeITH

JAJIA YHCIICHHBIX HCCHeﬂOBaHHﬁ.

3.4 TemaTuka ceMHHAPCKUX/TIPAKTHYECKHUX H J1a60paTOPHBIX 3aHITHH

Tema 1. Bpegenne. OCHOBHBIC ITOHATHSA, 3a1aYH MOICIHPOBAHHSL

Tema 2. IToustte o MoAeNIx U MoaeIupoBaun. Knaccupukanus Momesnci.
Tema 3. OCHOBHBIC METO/IBI MOJIRJIHPOBAHMSL.

Tema 4. OcHOBHbBIC METOJIbI MOACIHPOBAHMS



Tema 5. MeTo bl MOCIMPOBAHHS B MATSPHAIOBEICHHH.

Tema 6. Mojenu cTpYKTYPhI OJTHMEPHBIX MAaTEPHAIIOB.

Tema 7. MonesmpopaHue MeXaHHYECKHX CBOHCTE I10JIUMEPHBIX MATEPHAJIOB.
Tema 8. MojaemupoBanye NpOHUIAEMOCTH ITOJUMEPHBIX MATEPHAJIOB .

Tema 9. MaTeMaTHUECKHE MOIIIH TEXHOJIOTHUSCKHX IIPOLIECCOB .

3.5 TeMaTHKAa KYPCOBBIX IPOEKTOB (KYPCOBBLIX pador)

He npejryemorpeno

4 Y‘IeﬁHO-METOﬂH‘IeCKOE o0ecreveHne CaMoOCTOATE ILHOI paﬁOTl)l o JMCHHIIJIHHEe

No No TeMEr Memoouueckue yxazanusa
/T (paznena) MO EbINOTHEHUIO CAMOCIOAMENLHON Pabombl
JHCIHILUIHHBI
1. Bee tembr | [ToBTOpHTE cofiepikaHue JIGKITUH Mo e& KOHCTeKTy. M3yauTs paziens! u na-

parpadsl OCHOBHOH H JIOTMOJHUTSILHOH JTHTSpaTyphl, YKa3aHHBIX MPeIoa-
BaTesIeM Ha JeKIUH. M3yunuTh TeopeTHUeckHe pa3/ienbl H CO/IepiKaHHE SKC-
MepUMEHTAILHOH 9acTH JabOpaTOPHLIX padoT Mo paz/ieay THCIUIUIHHEL [ o-
TOBHTELCA K BHITTOJHEHHIO KOHTPOJIbHOH paboThI MO pasey JHCITHILTHHBL,
UCTIONIB3YS KOHCIIEKT JISKI[UH, JIMTepaTypHble HCTOYHHKH, B TOM YHCIIE pe-

cypenl MaTepnera.

4.1 HopmatuBHble JokyYMeHTHI H 'OCThI

1. Ilpodecrangapr 40.136 - Coenmayuct B 00JacTH pazpabOTKH, CONPOBOKICHHUS H
HHTETPAITHH TeXHOJOTHUYSCKHUX TIPOIECCOB U TIPOU3BOICTR B 00JACTH MaTEpHATIOBESTCHHS
U TeXHOJIOTMH MATEPHAJIOB.

2. TOCT P 2,106 EpwnHas cHcTeMa KOHCTPYKTOPCKOH JOKYMEHTAITHH. TeKCTOBbIe
TOKYMEHTHI

3. T'OCT P 7.0.3 Cuctema cranapToB 1o HHGopMariuu, SUOGIHOTSUHOMY H H3/1aTeIILCKOMY
ey

4. TOCT P 2.105-2019. Eaunas cucTeMa KOHCTPYKTOpPCKOM moKyMeHTanuu. OOmHe
TpeOOBaHUA K TSKCTOBBIM TOKYMEHTAM.

4.2 OcHoBHasl IMTEpaTypa

L.

[Toramuukoe, I1.M. Mopgenupopanne H ONTHMH3ALMS MATSPHAIOB H TeXHOJOIHUYESCKHX
nporeccor B noiurpaduu ;. yued. mocobHe JUIM CTY/JASHTOB BBICII. Yy4eO. 3aBe/IeHHH,
oOyuaromuxcs 1o cret. 150601.65 — MateprajioBe/leHHe H TEXHOJIOT S HOBBIX MATEPHAJIOB;
u Hampasieauto; 150100 — Marepuanosenenue u texnosorust martepuaios / ILO.
[Toramnukoe, B.U. Mckanun, A.@. Benaa; M-po oGpazoeanus 1 Hayku P®O, @®I'EOY BIIO
"Mock. roc. yu-T nnedatd umend Hsana @epoposa”. — M. : MI'VII umenu UBana ®eoposa,
2012. - 162 c.

4.3. lonoJiHUTE/ILHASI JIATEPATYPA.

1. Hucrsikopa, T.B. MaTemarnueckoe Mo/IeJIMPOBAHAE XHMHKO -TEXHOJIOIHUSCKHX 00BEKTOB C

pacipeIe/IEHHBIME apaMeTpaMy : yuel. 1oco0ue Uil CTYIeHTOB BhIcl. yuel. 3aBe/icHul,
obyuatomuxcs no Hanpasiaenuio 230100 "UnadopmaTrka u BpraucmmtensHas texuuka" / T.6.
Uuctsakosa, A.H. Ilomocun, JI.B. lonbuera, M-Bo oOpazopanusi u Hayku PO, ['OY BIIO
"Cankr-Iletep6. roc. Texnon. uH-T, TexH. yH-T (CIIGI'TH, TVY), Kag. CAITY. — CII6. :
Lpodeccus, 2010. — 240 c.




4.4 DieKTpOHHBIEC 00pa3oBaTe/IbHbIE PeCypPChl
1. http://www.nanonewsnet.ru/ - caliT 0 HaHOTeXHOJIOTHIX #1 B Poccun
2. http://www.nanometer.ru/ - caiiT HaHOTeXHOJIorHUecKoro obmecTBa «HanomeTp»
3. http://nauka.name/category/nano/ - Hay4HO-IIONYJBIPHBEIH MOPTaJ O HAHOTEXHOJOTHIX,
OHOreHEeTHKE H IOJIYIIPOBOJHHKAX
4.5 JluneH3sHoHHOe MW CBO0OOJHO pacHpocTpaHsieMoe IIPOrpaMMHOe

o0ecrieveHue
1. Microsoft Windows 10 Pro
2: Microsoft Office 2007
3. KasperskyAnti-Virus

4.6 CopemMeHnHble 1npodeccHoHaJIbHbIe 0a3bl JAHHBIX H WHOPMAIHOHHBIE

CIIpaBOYHLIC CHCTEMbI
1. http://www.nanorf.ru / - sypuan «Poccuiickne HaHOTEXHOJIOTHH»
2. http://www.nanojournal.ru / - POCCHHCKHH AKX TPOHHBIH HAaHOKYpHAT
3. http://www.nanoware.ru / - opunuanbHeii caliT moTpebuTeNel HaHOTOBAPOR
4. http://kbogdanovl.narod.ru/ - «UTo MOTYT HAHOTEXHOJIOTHH ?», HAYIHO-TIOMYJISIPHBIN CalT O

HAHOTCXHOJIOI'HAX.

5. MaTepHaﬂbHO-TeXHquCKOe o0ecrievyeHme
JlaGopaTopHblie 3aHATHS TPOBOAATCA B CHECIMATMIUPOBAHHBIX MOMEMICHHUSX, OCHAMMEHHBIX
npubopamu, HeoOXOAMMBIMH IS BBIIOJIHEHHS paloT U3 Beex pa3uesioB Kypcea. [lepeuens ocHOBHBIX
npuGopoB B 000PYI0BAHUS UCTIOB3YSMBIX IIPH H3YYCHHH JUCIUILIAHDL:
OnTHYECKHE MUKPOCKOITBI,
ATOMHO-CHI0BOH MUKPOCKOIL,
Cranupyronuii 31eKTpoHHLIH MuKpockon JSM-7500F;
[TpuGop 1/t HaHECEHUST TOHKHX CJIOB MOJIYIIPOBOJAHUKA - CIHHKOATHHT,
JuddepennnaIbHbIH CKAHUPYIONTHN KAIIOPHMET];
CrektpodortomeTp — Spectro Eye Gretag Macbeth;
Crekrtpodoromerp CD-200;
4-X 30H0BOE YCTPOUCTBO I H3MEPEHUS HISKTPOIPOBOJHOCTH;
JlaGopaTopHasi yeTAaHOBKA JIJISL OIIpeJIe/ICHHS KPAeBOro yIjla CMAYHBAHHSL
JlaGopatopuoe oGopynoBanue, mkadbl U1 XpaHSHHS XHMUKATOB, INKAa(bl U1 XpaHEHHUS
00paz1oB MaTePHATIOB.
B ciyuae otcyTerBHs HeoOX0AMMbBIX IPHOOPOB 00YUAIOMIHECS UCHIOJIB3YIOT HHTEPAK THBHBIH
MaTepHall.
3amsitust  00eCIIeUHBAIOTC  COBPEMEHHLIMH — TeXHMYSCKHMH — CpelicTBaMH  O0yYeHHs:
NPOGECCUOHANLHO AYyOUO U 6UOE0 annapamypoll, NPOeKmopoM.
OO6ygaromuMes ToIuKeH ObIThH obecreueH CBOOOTHBIH TOCTYT K CpeIcTBaM HHPOPMATTHOHHBIX
TEXHOJIOTHH.
JlaGopaTopHble TIOMEIEHHS pachoJiokeHbl B yaeOGHOM Kopmyee mo aapecy . Mockpa, Vi
[psuumnukosa, A. 2 a, aya. 1207, 1209, 1303, 1202.
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6. Meroimueckne peKOMeH/1alun

6.1 MeTommecKkiie peKOMEHIALIMH VIS TIPeNoJABATE IS 110 0PI AHM3 AL 00 Y UeHHs
B ocnoBe camocrosiTesibHoi paboThl 00yYaIOIMUXCs JekKaT: cogepkanue paboued yueOHOMH
IPOTrPaMMBbl, BOIPOCHI JJIsI HOATOTOBKH K KOHTPOJBHBIM pafoTaM, a TaKKe CaMOCTOSITENILHOE
uzyueHre UHTepHET-pecypcoB o BOMpocaM MOJSTHPOBAHUS CROMCTB MaTePHAIIOB.
PekomeHayeTCsl MMOBTOPUTH COACPIKAHHME JIGKUHU II0 €€ KOHCHIEKTY, H3YUYUTh pas3jeibl U
naparpadpl OCHOBHOH W JTOTIONHHUTEILHOM JTHUTEpAaTYPhl, YKazaHHBIE TpernojaBaTesieM Ha JeKITHH.
['0TOBUTHLCA K BHIMOJIHSHHIO KOHTPOILHBIX paboT Mo pazfeaaM JUCITHTLIHHBI, HCTTOML3YS KOHCTISKT

JICKUUH, THTepaTypHBIe HCTOYHUKH, B TOM HHCIIe pecypchl MHTepHeTa.

PexoMeHToBaHO MMHPOKOE HCTIONB30BAHHE AKTHUBHBIX M HHTEPAKTHRHBIX METOTOB 0OYICHHS,
HAYYHOH M CHpaBOYHON JMTepaTyphl TIPH MOATOTOBKE YYeOHO-METOAUUSCKHX MAaTepHAIIOB,
BO3ZMOMKHOCTEH COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOIOTHH.

JleMOHCTpalisad Ha JIEKIIHOHHBIX 3aHATHAX BHACO(PpPaArMEHTOR HAYTHO-TIO3HABATENHHBIX
BH/ACO(UILMOB U COJIePIKAHUS TeNeTPaHCISIIIUH, OCBSIIEHHBIX BOIIPOcaM HAHOTEXHOJIOTHH.

6.2. MeTomr4deckue yKazaHHs ISl 00 VUAIONAXCS TIO OCBOEHWIO TUCTMILTHHBT
[Tomyuenue yrnyOiaeHHBIX 3HAHUH MO JUCIMIUIHHE JOCTHTASTCA 3a CUST aKTHBHOM CaMOCTOS-
TeIBHOH paboThl oOyuaromuxcd. Beimemembie wacel CPC nenecoobpazHo HCMOIB30BATh I 3HA-
KOMCTRBA ¢ y1eOHOH H HAYUHOH JHTepaTypol mo mpodiaeMaM JUCIUIUIMHBL, AHAJIM3a HAYYHBIX KOH-
HSTIHH, GOPMHPOBAHHS KOHCIICKTOB JICKITHH H BRITIOJTHCHHS JOMAITHHX 3aTaHHH.
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7 ®DoH/1 OLICHOYHBIX CPe/ICTB

7.1. MeToabl KOHTPOJSI M OIIeHUBAHUS Pe3Y/IbLTATOB 00yUeHHusl

B Hponecce OquBHHH HCIIOJIB3YIOTCA CJICAVIOUIKME OLCHOYHLIC (l)OprI CaMOCTOATEILHOHU
pa6011,1 06}/1121,101_[[1/1}(05[j OIIECHOYHEIC CpeacTBa TEKVIIETO KOHTPOJIA YCIIEBACMOCTH %1
MMPpOMCKYTOYHBIX aﬂeCTaHHﬁ:

— IMOATOTOBKA K BREIMTOJIHCHHIO MPAKTHICCKHX pa60T H HUX 3allidTa.

= pe(bepaT 110 TCME! ((KOMIILIOTGPHO@ MOIC/IHPOBAHHC B MaTCpHAJIOBCIACHHH »
(MHAUBHIYATLHO JJIST KAJKTOTO 00VYatomerocs ),

— IIPHMCPHEIC BOIIPOCHI K 3K3aMCHY.

OHeHOIIHLIe CpeacTBa TCKYIICI'O KOHTPOJE VCIICBACMOCTH BKIIIOUAIOT KOHTPOJIbHBIC BOIIPOCHI
A KOHTPOJIA OCBOCHHA 06y11aIOI_HHMHCﬂ PasaciioB JHCIHILIIAHLI H 3alllHTa pe(pepaTOB.

OO6pasupl TeM pedepaToB H KOHTPOJIBHBIX BOIIPOCOR JIIS IIPOBEICHUS TEKYIEr 0 KOHTPOJI,
OHJICTDI, IPHUBECHDBI B IIPHJIOIKCHHH.
B pezynpraTe OCBOCHHSA AUCHHUILTHHLI (MOAY/I) (DOPMHPVYIOTCS CIISAYIONUIHE KOMIISTEHIHU:

Koa u HaummveHoBaHue KOM- HumkaTopsl JocTIRKe- Iramni popvu-
e Te i HUS KOMITETEHITHH Pdopma koH- | poBaHu#A (pa3z-
TpoJas JTeJThI ICIH-
TIJTIHHBI)
OIIK-1 HOIIK-1.1. Pemaer 3amaum,

Crooco0cH pemaTh 3aJauyd, OT- | OTHOCSIIHESS K TpodeccHo-
HocSIIIMEC K TpodeCcCHOHATb- | HAJTBHOW JCSTE/ILHOCTH, MPH-

HOH JISTEIIBHOCTH, NPHMCHSS | MEHAS METOAB MOASTHPOBA- eet

METOABl MOACTHPOBAHHUS, MaTe- | HHS, MATEMATHYCCKOI'O aHa- — Tensr 1-9
MaTHYECKOTQ aHaJIH3a, €CTe- | JIH3a, €CTECTBEHHOHAYYHBIE H RIGEMEH

CTBCHHOHAYYHBIC H OOIICHIDKS- | OOICHHKCHEPHBIC 3HAHHSL.

HEPHBIC 3HAHUS

OIIK 2 HOITK-2.2. BiageeT HaBbI-

Croco0eH y4acTBOBATh B IPOEK- | KAMH OLCPATHBHOTO BBIIIOJI-

THPOBAHMH TEXHHYECKHX 00beK- | HEHHS TpeboBaHHH paboyero TeCT

TOB, CHCTEM H TEXHOJIOTHUSCKHX | IIPOCKTA. 3aveT Tema 1-9
MPOIECCOB ¢ YYETOM 3KOHOMH- 3K3aMeH

YECKHX, SKOIOTHYSCKHX H COIH-

AJTHHBIX OTPaHHUCHH i

OIIK 5

Criocoben pemiath HAYMHO-HC- | proyTIC 5 3 CocTaBseT OT-

CIIC/IOBATEILCKHE 33144 H TIPH 4eTHI [0 HAYHO-HCCIENO- e

OCYIIECTBICHHH IpodeccHo- ]
BaTEeIbCKOH Je ITENLHOCTH

HaJIBHOH JCATEIILHOCTH C TIPHME- 3a4eT Tema 1-9
¢ IpHMeHeHHeM KOMIIbIO-

HCHHEM COBPEMEHHBIX HH(pOpPMa- .
P . Gop TePHBIX TEXHOJIOTHH; RN
IMHOHHBIX TEXHOJIOTHH H IIPH-
KJIATHBIX aNIAPaTHO- TPOTPAMM-
HBIX CPCACTB
IIK-1 HIIK-1.2. MogemupyeT
Crocoben pazpabateiBath | paspadaTblBaeT STallbl TeX-
MH(PPOBBIC MOJCTH THITOBBIX | HOJIOTHYECKUX IIPOLECCOB oot
TEXHOJIOTHYECKHX TIPOIIECCOB | H COCTABBI MATEPHAIIOB Ha
. 3a4er Tema 1-9
H TeXHOJIOTHH MAaTCPHAJIOB | OCHOBE aHAJIM3A VCJIOBUH
DK3aMeH

HX DKCILIyaTal[HH U C y4e-
TOM PKOHOMHYECKHUX (hak-
TOPOB;
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B Iponccce OCBOCHH 06paSOBaTe.]'[BHOﬁ IIpOorpaMmMbl JaHHbIC KOMIICTCHIIHH, B TOM YHCJIC HX

OTACIIBHBIC KOMITOHCHTEI, (l)OpMI/II)YIOTCF[ IIOSTAIMHO B XO0AC OCBOCHHS 06yllaIOH_II/IMI/IC$I JHUCITUTIIIHH

(MojyJielt), TPaKTHK B COOTBETCTBHM ¢ YVueOHBIM IUIAHOM W KaJieHJapHbIM TpadukoM yueOGHOTro

Iponecca.

7.2 Ilkaja n KpUTEPHH ONEHUBAHNSI Pe3YJILTATOB 00YUeHHS

IlokazaTenem OLICHHBAaHH KOMHCTGHI_[I/Iﬁ Ha pa3JIMYHBIX 3TallaX HX (lJopMIprOBaHHH JABJBICTCA

JIOCTHIKSHHE 00yIAIOMHUMHCH TIIAHUPYEMBIX Pe3yIbTaTOB 00YICHHA TIO THCITHTLTHHE (MOJTYITIO).

TToxaszarein

Kpurepuu oreHMBaHms

2

3

4

3

OIlIK-1. Crioco0eH peliaTh 3a1a4M, 0THOCAIIECH K IMPodecCHOHAIIBHOM TeATe IbHOCTH,
TIPUMeHSAS MeTO/ThbI MO/Ie;THPOBAHHS, MATEMATHIECKOTO AHATH34, eCTeCTBeHHOHAYYHBIE U
OOlIeNHKeHe PHBIE 3HAHUS

HOIIK-1.1. Pe-
IIAET 3aJIa4H, OT-
HOCSIIIHECS K
mpodhecCHOHAITB-

HOH JIESTEIIBHO-
CTH, IPHMEHSI
METOJBI MOJIEITH-
POBaHHSI, MaTeMa-
THYECKOTO  aHa-
733, ©CTECTBEH-
HOHAYYHBIE H 00-
MICHHKCHEPHBIE

3HAHUL

Obyuaronuiicss  He
pelaeT 3agaduu, oT-
HOCSIIIMECST K TIPO-
(eccuoHaTRHOM Nes-
TSIIBHOCTH, TPHME-
HISI METOABI MOJE-
JTHPOBAHHSL, MAaTEMa-
THYECKOIO aHaJIM3a,
€CTECTBEHHOHAYY-
HEIE H OOIICHHIKE-
HEPHBIE 3HAHHS.

O6yuaromHiCS
HMECT MpE/ICTaBIIC-
HHE O PCINCHHH 3a-
Ja4yH, OTHOCSIIHECS
K mpodeccHOHAT-
HOM  JICSTEIbHOCTH,
TIPHMEHSST  METO/IBI
MOJIC/THPOBAHHSL, Ma-
TEMATHUCCKOTO aHa-
7M3a, ECTECTBEHHO-
HAYYHBIC H OOIICHH-
JKSHEPHbIE 3HAHHSL

Obyuaronuiica B
o0IIeM peraer 3a-
JIauH, OTHOCSIIH-
ecsl K mpodeccHo-
HATBHOH JEATETh-
HOCTH, TPHMCHSS
METOJBl  MOJEITH-
pOBaHHS, MaTeMa-
THYCCKOTO  aHa-
JH3a, €CTECTBCH-
HOHAYYHbIE H 00-
ICHIDKEHEPHbIS
3HAHHSL

OO6yuaromuiicss B
COBEPINCHCTBE  pe-
HIAET 33)[a4H, OTHO-
csmmecs K npodec-
CHOHAJIbHOH  Jef-
TEITBHOCTH, MPHME-
HSISI METOIBI MOJE-
JHPOBAHHS, MaTe-
MaTHYCCKOTO aHa-
JH3a, ECTECTBEHHO-
HAy4HBIC W 00-
IICHIDKSHEPHEIE
3HAHUSL.

OIIK 2.CnocoGeH y4acTBOBATH B IIPOEKTHPOBAHHH TeXHHYECKHX 00LEKTOB, CHCTEM H TEXHOJIOTHY e-
CKHX NPONECCoB € Y1eTOM YKOHOMHUYECKHX, IKOI0OT HIECKAX H COMHAIBHBIX OTPaH HYeHH

HOIIK-2.2. Bna-
ACET HABBIKAMH
OTIEPATHBHOTO
BBITIOITHCHHS TPE-
GoBaHwui pado-
YEro MpOeKTa.

OGyuaroruiicss  He
BIIAJICET HABBIKAMH
OTMIEPATHBHOTO  BHI-

noyHeH|st  Tpebopa-
HUH pabodyero mpo-
CKTa.

O6yuaroruics
HMECT NPEACTABIIC-
HHE O BIIa/ICHHH
HaBBIKAMH OTepa-
THBHOTO BBHITIOJIHE-
HUS TpeOOBaHKH pa-
0GoYero mpoeKTa.

OGyyaronmics
BIIAJICCT HABEHI-
KaMH OTIePATHB-
HOTO BBIMOJTHCHHS
TpeboBaHui pabo-
Yero mpoeKTa.

OGyuaroruiicst B
COBCPIICHCTBE
BJIa/ICET HABHI-
KaMH OIICpaTHB-
HOTO BHITTOJTHEHUS
TpeCoBanHH pabo-
4Ero MPOeKTa..

OIIK 5.Cnocoben pemars Hay4HO-HCCIe0BATEILCKHE 32/1a49H NMPH OCYIeCTBICHHH T podeccHOHAIb-
HOH J1eSITeJIbHOCTH € IPHMEHEHHEM COBPeMeHHbBIX HH(pOPMAHOHHBIX TEXHOJIOT Hii H NPHKJIAHBIX all-
napaTHO- NPOrpaMMHBIX Cpe/CTB

HOIIK-5.3. Co-
CTaBJIILeT OT-
YETRI 1O
HAYYHO-HCCIIC-
JIoBaTeIbCKOH
JIeSITEMLHOCTH C

OOy1aIOIIHIHCS HE
COCTABJIIET OT-
9eThI IO HAYTHO-
HCCIIEOBATEIIb-
CKOH JIesaTesIbHO-

O0yyaronuics Mo-
JKET COCTABJISTE
OTYETHI IO
HAYYHO-HUCCIICI0-
BaTeJIbCKOH Jesi-

Obyyaromiics
COCTABJISIET OT-
YeThI I10 HAYYHO-
HCCIIe/IOBATEIb-

OOGyuaromuiics B
COBEPILEHCTBE CO-
CTaBJBIST OTYETHI
Mo HaY4YHO-HC-
CIIEIOBATEILCKON
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MPUMEHEHHEM
KOMITBIOTEPHBIX
TEXHOJOTHIA,

CTH C IIpHMCHEe-
HHCM KOMIIBEOTED-
HBIX TGXHOHOFHﬁ;

TEJILHOCTH C IIPH-
MEHEHHEM KOMIIb-
FOTEPHBIX TEXHO-
JIOTHH,

CKOH JedTeILHO-
CTH ¢ TIpUMEHe-
HHEM KOMIILIO-
TEPHBIX TEXHO-
JIOTHH

JIeSITEJILHOCTH ¢
MpAMEHEHHEM
KOMIIBIOTEPHBIX
TeXHOJIOTHH

IIK-1CniocoGen pazpadaTbiBaTh 1) pOBLIE MO/ THIIOBBIX T€XHOJIOTHYECKHX ITPOLIECCOB
H TeXHOJIOTHH MaTepHAJIOB

HIIK-1.2. Mo-
JIMpYET U pas-
pabaTbIBaeT
STAIbl TEXHOJIO-
THYECKUX [IPO-
IIECCOB U CO-
CTABBI MATEPHA-
JIOB HA OCHOB&
aHaIM3a yeIio-
BHH HX DKCIUTY-
aTaI|H | C yUe-
TOM YKOHOMH-
YeCKUX (aKTo-
POB;

O6yuaronuiics He
MOJISTHPYET H pas-
pabaTeIBaeT ATAIBI
TeXHOIOTHUSCKHUX
MPOIECCOB U CO-
CTaBbl MATEPHAJIOB
Ha OCHOBE aHau3a
VCIIOBUH UX 3KC-
IJIyaTAlUU U ¢
YIeTOM SKOHOMH-
qecKHX (haKkTOpOB;

OGyUaroIIHiics ¢
TPYAOM MOJIEITH-
pveT u pazpabaThi-
BaeT STanbl TEXHO-
JIOTHYSCKHX TPO-
IIECCOB U COCTABBI
MaTepHaJIOB Ha OC-
HOBE aHaJIH3a
YCIIOBHH HX BKC-
TTyaTAllHA | ¢
YUE€TOM 3KOHOMH-
YeCcKHX (aKTOPOB

O6yuaronmicy
MOJIRTTHPYET H
pazpabaTeiBaeT
ATATBI TEXHOIO-
THISCKHX TIPO-
IIECCOB H CO-
CTaBbLI MaTepHa-
JIOB Ha OCHOBE
AHAJIARA VCIIO-
BUH UX 3KCIUTYa-
TAIHH U C Yie-
TOM PKOHOMHYE-
CKHX haKTOPOB

O6yuaronmuiics B
COBCPHICHCTBC
MOJCIHPYET U
pazpabaTbiBaeT
ATAIbl TEXHOJIO-
THYECKUX IIPO-
TI[ECCOB U CO-
CTaBbI MaTepHa-
JIOB HA OCHOBE
aHaTH3a yCIo-
BUH MX DKCILTYa-
TaITHH| | ¢ yde-
TOM PKOHOMHIE-
CKUX (aKTOPOB
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Crpykrypa u cogepzkanue JUCHUILINHBL « KoMIIbIOTepHOE MO/Ie/INPOBaHHe B MATEPUAJIOBE/1eHI I
1o HampaBJaeHH0 oAroToBKU 22.03.01 « MaTepuaioBe/ieHHe W TeXHOJIOTHH MaTePHAIOB» (0aKaJaBpHAaT)

Buapi yueoHoit paGoThl, dDopm
= g g BIJTIOYASI CAMOCTOATEIHLHYIO Buapl caMocTOATE IHHOM PAadOThI BI AT-
Pasnen o < § padoTy CTYIEHTOB, CTVAeHTOB TecTa-
E @ E H TPY/IOEMKOCTh B Yacax MU
nn - =g I
JI C Jlab | CPC | KCP | K.P. | KIL | PI'P | Pedpepar | K/p | D | 3
lIaTL0i ceMecTp
Tema 1. Beeaenue. OCHOBHBIE TOHSI-
1.1 2 6 12 | 2 2 +
THSL, 33)1a94 MOJISJIMPOBAHUA.
Ilpaxmuuecxoe zanamue: OCHOBHbBIS 6
1.2 | OHATHA, 3aJa4H MOJCJIHPOBaHHA. 1.2 4 4 +
Bbijaua 3ajnanud Ha pedepat
Tema 2. IlousiTHEe 0 MOACIIAX H MOIC- 6
1.3 | mupopanuu. Knaccudukamust Mome- 3.4 2 2 +
JeH
Ipaxmuuecxoe zanamue «lloHsTHE O 6
1.4 | Mmogemax u Moaenuposanu. Kiaccu- 3.4 4 4 +
dhukanus mojiesein»
Tema 3. OcHOBHEBIE METOILI MOJIEIIH- 6
1.5 PRI 56 | 2 2 +
pPOBAHUSI.
[paxmuueckoe 3anamie «OCHOB- 6
1.6 |7 5.6 4 4 i
HBIE METO/IbI MOJISTTHPOBAHHS.
Tema 4. OcHoBHBIE METOALI MOJIEIIH- 6
1.7 ABL MO 78 | 2 2 +
pOBaHUsA
Hpaxmuueckoe zauamue  «OCHOB- 6
i& |F 7.8 4 4 ¥
HBIE METO/IbI MOJICTTHPOBAHHS
Tema 5. MeToapl MOJeIMPOBAHHUA B 6
1.9 HRE MORSITIE 9.10 | 2 2 +
MaTepHAIIOBE/[CHHH.
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1.10

Hpar{muuecr{oe SAHAMUE ((MBTOI[LI
MOACIIHPOBAHHA B MaTEPHAJIOBE/IC-
HHH».

9.10

2

1.11

Tema 6. Mopnenmu CTpyKTYpbl IOJIH-
MEPHBIX MaTEPHAJIOB.

11,12

L.12

Ipaxmuuecxoe szanamue «Monenu
CTPYKTYpPBI IIOJIAMEPHBIX MaTepHa-
JIOBY

11,12

1.13

Tema 7. Mogenupopanue MexaHH4Ye-
CKHUX CBOMCTB MOJMMEPHBIX MaTepHa-
JIOB.

13,14

1.14

Hpaxmuuecrkoe sanamue «Moaemu-
pOBaHHE MEXaHHUYSCKHX CBOMCTB IO-
JIAMEPHBIX MATSPUAIIOBY»

13,14

L.15

Tema 8. Monemipopanue npoHuLae-
MOCTH ITOJIMMEPHBLIX MAaTSPHAIIOB

15,16

1.16

Hpai{muqecxoe SAHAMUE «MOIIG.TII/I-
POBaHHE [IPOHUIACMOCTH ITOJIHMED-
HBIX MATCPHAJIOB»

15,16

1.17

Tema 9. MateMmMaTHUeCKHE MOJEIIH
TeXHOJOTHIESCKUX ITPOIISCCOB.

17,18

1.18

[IpakTHdeckoe 3aHATHE
3amurTa pedepara

17,18

Dopma ammecmaviiu

Beero yacop 1o IUCIHILUIMHE
Ha msiToM M mmecToM ceMecTpax

18

36

54
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IIpunoxenne 1 k
paboueii nporpamme

MHWHHCTEPCTBO HAVKHM W BBICIIIET'O OBPA3OBAHHWS POCCHUHACKOH OEJIEPAIIMH
DEEPAIIBHOET OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIEHOE YUPEX JIEHIHE BEICTIIEI'O OFPA3OBAHHA

«MOCKOBCKHUH NOJJUTEXHUYECKUN YHUBEPCHTET»
(MOCKOBCKHIA MTOJIUTEX)

Hanpaenenune noaroroeku: 22.03.01 MATEPHAJIOBEJIEHHUE U TEXHOJIOTMA MATEPHUAJTIOB
OOII (npoduis): «HKeHEpHS MOJTUMEPHBIX MATSPHAIIOR »
Mopma oOyueHus: ouHas

Tun HpO(I)eCCHOHaHLHOﬁ ACATCIIEHOCTH: HAYTHO -I/ICCJ’ICI[OB&TCJ'II:CKHﬁ H TEXHOJOTHUSCKHH

Kadenpa: UHHOBAITHOHHBIE MaTepHAIIBI TPHHTMETHAWHTY CTPHH

®OHJA OHEHOYHbIX CPEACTB

MO JMCUUILINHE
((KOMHBIOTepHOC MOIOCITHPOBAHHUEC B MaTCPHaIOBC ICHHAH»

Cocrag: 1. IlacmopT hoHTa OIEHOTHBIX CPEICTR

2. Onucanmne oIeHOTHBIX CPeCTR!

Mockpa, 2025 1.
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MMOKA3ATEJIb YPOBHS CO@OPMHUPOBAHHOCTH KOMITETEHITAA

KOMIIBIOTEPHOE MOJAEJIMPOBAHHE B MATEPHAJIOBEJIEHHHA

OI'OC BO 22.03.01 «MaTepHa/IOBeieHHE H TeXHOJIOTHH MATE PHATIOB»

B nportecce 0CBOCHHS JIAHHON JIMCIMIIMHBL 00ydaromuics GopMUpPYeT U JIEeMOHCTPHPYET CIIe)

HMHAC KOMIICTCHIUMH

K Kog u nnauxarop pocruzxenus kom- | Texuosorus gop-| Popma onre- g
OMITe TeHLH CTenenu ypoBHeH 0CBOECHHSI
neTeHI\HH MHPOBAHUS KOM- | HOYHOT0 Cpe- e <
Kopn DopmyMpoBKa Kox DopmyMpoBKa TeTeHIi CcTBa MIETeHIHN
OIIK-1. | CrocobeH pemiath HOIIK-1.1. | PemaeT 3ama4un, oTHOCS- | JICKIIHH, I13, bazoBboi ypoBeHb:
3aaqdM, OTHOCHIIM- muces K npodeccno- | npaktuueckue 3a- | K/P, IPHMEHAET 3HAHUS [IPH paspa-
ecst K MPodheccHo- HaJIbHOW JACATCHABHOCTH, | gyayws camocros- | 1 OoTKe MOJIeJIeH (KapT) TeXHOJIOTH-
3. il TPHMCEEIMCTIOABL MOIS | Tenrmas pabors P, YeCKHX IIPOLECCOB B 001aCTH Ma-
CTH, IPUMEHSAST M- JTHPOBAHHSA, MaTEeMaTH- 3 TCPHATIOBETCHHS H TEXHOOTHH
TOAbI MOAC/IHPOBA- HCCKOI'0 aHa/Iu3a, CCTC- e} MATEDHAIIOR
HHA, MaTEMAaTHYC- CTBCHHOHAaY4YHBIC H 00- I p ) G
CKOTI'0 aHaJIH3a, ecCTe- MICHHKCHCPHBIC 3HAHHA. OBERIIEE LY ToBEE
CIBCHHOHAYMHBIC 1 PHMEHSET SHAHH TIPH pa3pa-
OBTICHHIKEHEPHBIE OoTKe MoJIeJIeH (KapT) TEXHOJIOTH-
IHAHHS YeCKUX IIPOIECCOB B 00JIaCTH Ma-
TePHAIOBE/ISHUSA U TEXHOJIOTHH
MaTepHAJIOB ¢ BEICOKOH caMOCTOS-
TEJIbHOCTBIO.
OIIK 2. | CmocobeH y4acTBo- HOIIK-2.2. | Bnageet HaBBIKaMH OTIe- | JISKI[HH, 113, bazoBbIii ypoBeHD:
BaTk B IIPOCKTHPOBA- PATHBHOTO BBIIOIHCHHS | mpakTHUeckue 3a- | K/P, 3HaeT TpeOOoBaHHs K MaTepHaliaM
HHH TCXHHYICCKHX TpeboBanuii pabouero HATHSL, caMocTosa- | T, JUIST pallHOHAJILHOTO BRIOOpA MaTe-
06’BGKTOB, CHCTCM H MPOCKTa. TelbLHAS pa60Ta P, PHAJIOB.
:[einjzggiieCKgi)M 3 lloBbnueHHBI YPOBEHE:
pott v & 3HaeT TpeOoBaHUs K MaTepHaiam
SKOHOMHYCCKHX, DKO- 6
TOTHHECKHX H COIH- AU PAlHOHAJLHOTO BbIGOPa MaTe-
A/IBHBIX OTpaHHYCHH PHAJIOB ¢ BEICOKOH CaAMOCTOSITE -
HOCTBIO.
OIIK 5. | Cnocoben pemats HOIIK-5.3. | CocTaBiaseT OTUSTEI 10 | JICKIHH, 113, BazoBblii ypoBeHb:
HaYYHO-HCCIIEN0BA- Hay4YHO-HUCCIIe0Ba- mpakTHdeckue 3a- | K/P, 3HaeT TpeOOBaHUS K MaTepHallaM
TETBCKUE 33Ja4H TIPH TeJILCKOH JIesiTelIbHO- | HATHS, camocTost- | T, JUIS pallHOHAJILHOTO BRIOOpa MaTe-
OCYLICCTB/ICHHH 11pO- CTH ¢ IPHMEHEHUEM TelibHas paborta P, PHAJIOB.
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(peccHOHATTBHOH Jes-
TC/ILHOCTH ¢ IIPHME-
HEHHEM COBPEMEH-
HBIX HH(}pOpMaLHOH-
HBIX TEXHOIOTHH U
IPUKIAIHBIX aIlla-
paTHO- IPOTpaMM-
HBIX CpE/ICTB

KOMITBIOTEPHBIX TeX-
HOJIOTHH;

IloBbNIeHHBII YPOBEHD:

3HaeT TpeOoBaHUs K MaTepHaiam
JUISL pAallHOHAJILHOTO BhIOOpa MaTe-
PHAJIOB ¢ BBICOKOH CaMOCTOSITE/Ib-
HOCTBIO.

ITK-1

Crnocoben pazpaba-
THIBATH IIH(POBLIE
MOJISITH THIIOBBIX
TeXHOJIOTHIECKUX
IPOIECCOB U TEX-
HOJIOTHH MaTepHa-
JIOB

HIIK-1.2.

Motenmpyer u pazpa-
GaThiBaeT HTABI TEX-
HOJOTHYECKHX TIPO-
IIECCOB U COCTABHI Ma-
TePHAJIOB HA OCHOBE
aHaJIN3a YCIIOBHH UX
AKCIUTYaTAIHHA H C Yue-
TOM SKOHOMHYECKHX
(hakTOpOR;

JIeKITHH,
NpaKTHYECKHE 3a-
HSITHS, CAMOCTOSI-
TenbHas paboTa

ba3zoBbIii ypoBeHb:

3HaeT TpeOOBaHUA K MaTepHaJlaM
IJI1 pallHoHaIBLHOTO BEIOOpa MaTe-
PHAJIOB.

IoBbnIEHHBI YPOBEHD:

3HaeT TpeboBaHUA K MaTepHaJlaM
JUIA pallHOHAJILHOTO BBIOOpA MaTe-
PHAJIOB € BBICOKOH caMOCTOATE b~
HOCTBIO.
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Hepel[e}[b OUCHOYHBIX CPeICTB IO JUCHHILIMHE
((KOMHLIOTepHoe MOOCIIHpOBAHHE B MATCPHAJIOBCICHHH »

IIpunoxenne 2
K paboueil porpamme

Hawumenoranme IIpencTarnenue
Ne  |omenoumoro cpen- KpaTkas xapakTepucTHKa OT[EHOTHOTO OI[CHOTHOTO CPei-
oC cTBa CPCACTRA ctBa B ®OC
CpeacTBo MPOBEpKH YMEHHH o0yuarome- HunusuayaaeHble
IIpakTHUeckoe P POREPIH ¥ Y Y
HSITHC rocsl CaMOCTOATENBHO peImaTh MpakTHUe- 3a/TaHus TIpaKTHU -
1 (I13) CKHe 3a/Taud W OIEHKH YPOBHSA OCBOCHHSA CKOH HamlpaBlieHHO-
00yUalOMUMEST TIPAKTHUSCKH X HABBIKOB CTH
CpeJIcTBO IPOBEPKH 3HAHUH H YMEeHHH IIpH-
Kontponsuas p pOBEp Y P Kommmexk s BapHuaH-
MEHATh TMONYUICHHbIC 3HAHUS JUTA pelieHus
2 pabota TOB KOHTPOJILHBIX 3a-
33744 OLPEJEJIeHHOIO THIIA 110 TeMe WM .
(K/P) JTAHAH
pazzeny
CHcreMa CTaHJAPTH3UPOBAHHBIX 3aJaHUH,
3 Tect MO3BOJISTIONIAs aBTOMATH3HPORAThL Tiporie- |MoHa TeCTOBBIX 3a/1a-
(T) JYPY H3MCPCHHS YPOBHSI 3HAHHN M YMCHHM HHMH
00y4Jalomerocs.
[MponykT camocTosiTensHOM paboThl CTY-
JISHTA, TIPS/ICTABIBTIONIHH CO00H KpaTKoe U3-
JIOJKEHHE B IMMCBMEHHOM BH/E IOJIYYSHHBIX
Pedh Pe3yILTATOB TEOPETHUSCKOTO aHATTH3a OTIpe-
eepat 5 3
4 (Pﬁ) JlelleHHoM HayuHo# (yueOHo- umccieposa- | Tembl pedepaton
TeJILCKOH ) TeMBL, 1€ ABTOP PACKPBIBAET CYTh
HCCIIeAyeMOoi poGIieMbl, IPHBOAUT pa3iiny-
HBbIE TOYKH 3PCHHs, a TaKKe cOOCTBEHHBIC
B3IJIbl HA Hee.
Hiasien DopMa IPOMEKYTOUHOH aTTecTanuu o0y-
8 3) JaIoMerocs, onpeaessiemMast yueOHBIM I1a- Bomnpocs k 3auety
HOM IIOATOTOBKH 10 HALIPABJICHHUIO
CpeJIcTBO KOHTpPOJIA CaMOCTOSATENILHOM pa-
GoTel 00yUaromerocs, npeAcTaB/BIoIee Co-
DK3aMeH . KomrmmekT sk3aMeHa-
6 6ol OTBeT Ha BOIPOCH], OXBATHIBAIONTHE BCE
¢6)) ITHOHHBIX OUJIETOB

pazjeibl (MOIY/IM) JUCIUILIMHBL, ITO3BOJISIET
OIICHHUTDH YPOBCHDb IIPHOOPSTEHHBIX 3HAHWH
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IacmopT doHIa OIIEHOUHBIX CPEACTR MO THCIHILTHHE
«KoMIIBIOTEpHOE MOJSIIMPOBAHHE B MATEPHAJIOBSSHUM »

Ne

Konrposmpyemblie pasiesibl JHCIHILIMHBI

Kox
KOHTPOJIH-
pyemMoii
KOMIIeTeH-

I

HaumenoBamie
OLICHOYHOI'0
cpeincrsa

Tema 1. Beeacnne. OcHOBHEIE IIOHATHSL, 3aJaTH MO e-
JIUPOBAHHSL
IIPOIECCOB

OIIK-1,
OIIK-2,
OIIK-5
ITK-1

II3, T, K'P, P, 3, D

Tema 2. IloudaTHe 0 MOJTeNAX U MOASTHpOBaHHH. Knac-
cupUKAITHSI MOJTeIeH.

OIIK-1,
OIIK-2,
OITK-5

TIK-1

13, T, K/P, P, 3, D

Tema 3. OCHOBHBIC METO/IbI MOJCIIHPOBAHMSL.

OIIK-1,
OIIK-2,
OIIK-5
IIK-1

I13, T,K/P,P,3. D

Tema 4. OcHOBHBIE METO/IHI MOCTUPOBAHHS

OIIK-1,
OTTK-2,
OITK-5
TIK-1

13, T,K/P, P,3. D

Tema 5. MeToubl MOJIC/IMPOBAHMS B MaTCPHAIIOBE IS
HUH.

OIIK-1,
OIIK-2,
OIIK-5
I1K-1

I3, T, K/B, B, 3,3

Tema 6. MoJenu cTpyKTYphl IOJIMMEPHBIX MATSPUAIIOB.

OIIK-1,
OIIK-2,
OIIK-5
ITK-1

113, T,K/P,P,3. D

Tema 7. MogemupoBaHHe MeXaHHISCKHX CBOMCTE MO-
JTUMEPHBIX MATEePHAIIOB.

OIIK-1,
OTTK-2,
OITK-5
TK-1

113, T,K/P, P, 3. D

Tema 8. MogenmupoBanue NPpOHUIIAEMOCTH TTOJHMED-
HBIX MAaTEePHAJIOB.

OIIK-1,
OI1IK-2,
OIIK-5
ITK-1

113, T, K/B, B, 3, 3

Tema 9. MaTeMaTHUSCKHE MOSTH TEXHOJIOTHUSCKHX

OTTK-1,
OI1K-2,
OITK-5
TK-1

13, T, K/P, P, 3, D
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1. Hepelle}[b KOM]'[ETCHI[I/IfI ¢ YKazaHHeM I3TalmoB HX (l)OpMIIpOBElI{[’[ﬂ B IIpouecce oCBOCHUA

AUCIMILTHHEL. PopMBI KOHTPOIIS (pOPMHPOBAHMS KOMITeTeHITHI

Kox JTansl gop-
MHPOBAHHA
Kovmerenimus 1o dopmMa KOHTPOJIS
PTOC (pasnesibl I[lf)[C—
I IHHEL
Cnocoben peniath 3agaut, otHocsanm- | OIIK-1. | IlpoMeskyTOUHBII KOH-
ecsl K po)ecCHOHATBHOH JIeSTETbHO- TPOJIb:
CTH, TIPUMCHAA METOJBI MOJCITHPOBA- Baquj nK3aMEeH
HUS, MATEMATHYCCKOTO aHATH3a, eCTe- TeKyIIMii KOHTPOJIb:
CTBEHHOHAYYHBIE H OOMISHHKSHEPHEIE BBITIOJIHEHHOE HH/IMBH/IY Al b- Bee pazenst
SHAHUA HOE 3a/IaHHe HA IIPAKTHYE-
CKOM 3aHATHH;
KOHTPOJIbHAs paboTa.
CnocobeH yuacTBoBaTh B poekTHpora- | OIIK 2. | IIpoMeskyTouHbIi KOH-
HHUH TCXHHYCCKHX 00BEKTOB, CHCTEM H TPOJIh:
TEXHOIOTHYCCKUX IPOISCCOB ¢ YIETOM 3avert, PK3aMeH
SKOHOMIECKHX, SKONIOTHHECKHX H CO- TeKyptii KOHTPOJIb: 5
ITHAJTBHBIX OTPAHHICHHH BBITIOJTHEHHOE HHIUBH/TYATTh- S PARaTEL
HOE 3aJJaHHe Ha NIpaKTHYe-
CKOM BaHATHH;
KOHTPOJIbHAs paboTa.
CrocoeH pelaTh HayuHO-HCCIeI0Ba- IIpomeskyTOUHBIH KOH-
TEJILCKHE 33/a4YH TIPH OCYIIECTRIICHHH TPOJIh:
leO(l)eCCHOHaJILHOf{ ACATCIIBHOCTH C Baqu’ SK3aMeH
NPHMEHEHHEM COBPEMEHHBIX HH(OPMA- | OTTK 5. | Tekynmii KOHTPO.Th: N
LUOHHBIX TEXHOJIOTHH M IIPHKJIaJHBIX all- BBITIONHEHHOS HHTHRH/TYATh- ¢e pas/ielibl
NAPaTHO- IPOTPAMMHBIX CPE/ICTRB HOE 3a/IAHHe HA TIPaKTHIE-
CKOM 3aHATHHY;
KOHTPOJIbHAS paboTa.
CrocoGeH pazpabatbiBaTh TUPPO- IIpoMeKyTOUHEIH KOH-
BBIE MOJICJIH THITOBBIX TEXHOJIOTHIC- TPOJIb:
CKHX IPOIECCOB H TEXHOJIOTHU Ma- 3auer, DK3aMeH
TR TTK-1 L Bee pazgenst
BBIIIOJIHEHHOE HHIHBH/TYAIIb-
HOE 3aj/laHHe Ha TTpaKkTHI e-
CKOM 3aHATHH;
KOHTpOJIbHAs paboTa.

2. llokazaTem 1 KPpUTE€PpHH OLIeHHBAHHA KOWGT&M IMpH H3YY€HHH THCIHHMILTHHBI, OTTHC a-

HHME IIIKAJT OII¢eHUBaAHHUA

2.1 PopMa MPOMEKYTOUHOM aTTECTAINMH: 3a4eT U IK3aMeH.

[TpomerkyTouHast aTrectanusa oOyuaromuxcd B popMe 3auera IPOBOJUTCA 110 Pe3yJibTaTaM
BBIIIOJIHCHHSI BCEX BHIOB VUeOHOH paGoThl, HPeIyCMOTPSHHBIX YYeOHBIM IUIAHOM IO JIAHHOM
TUCITATIITHHE (MOJTYITIO), TIPH STOM VUHTLIBAIOTCS Pe3yIbTaThl TEKYIMETO KOHTPOJS YCIIeBAEMOCTH B
TeueHHe cemecTpa. OILCHKA CTCICHH NOCTHIKEHHSI O0YUYAIOMMMECS IIAHUPYSMBIX PE3VIIbTATOB
o0yueHHs1 MO UCHUIUIMHE (MOAVIIO) MPOBOMMUTCS MpPEIofaBaTesieM, BSIYIIAM 3RaHATHS IO
JTUCTIMTLIHHE (MOYJTIO) METOIOM DKCIEPTHOH olleHKH. [lo uToram npomMekyTouHoOH aTTeCTAIUH 110
JAUCHUILIMHE (MOAYJIIO) BHICTABIICTCS OLICHKA «3aYTEHO» UJIH «HE 3a4TECHO.
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K mpoMe)kyTOUHOH aTTecTAllMM JOIYCKAIOTCsl TOJIbKO 00VYAIOIMHECs, BBLIIOJIHHUBINHE BCE
BH/IbI VIeOHOM paboThL, Ipe)lVCMOTPEeHHbIe padouel IporpaMMoH 1o JTHCHUILTHHE « KoMIBIOTepHOS
MOJ&IHPOBAHHE B MATepHAJIOBENSHHUH» Kak B OVMaKHOM, TaK H DIRKTPOHHOM BHIE,
NpUKpeILIeHHOM B cucteme Lms Ha caiite CJH{O yuupBepcurera.

HIxaaa ome-

—— OmnmHcanme
BhbilloJiHeHBl BCe BH/IbI yueOHOH paboThl, NpPEAyCMOTpPEeHHbIE YueOHBIM
miaHoM. OOyvaromuicss JTeMOHCTPHPYET COOTBETCTBHE 3HAHHH, YMEHHH,
HABHIKOB  TIPHBEJCHHBIM B TaOiHIlaX  MokasaTeleH,  oOmepHpyeT
JauteHo NpUOOPETEeHHBIMH 3HAHUSAMH, YMEHMSIMM, HABLIKAMH, IIPHMEHSET MX B

CHTYalHAX MOBLIMICHHOH CIIOKHOCTH. HpH 3TOM MOI'VT OLITh AO0IIYIICHBI
HC3HAYHUTCIbHBIC OH_IH6KH, HSTOYHOCTH, 3aTPpYAHCHHA 1IPpH AHAJIMTHYCCKHX
OolcpalrAx, IICPpCHOCC 3HAHHH H yMEHHfI Ha HOBBIC, HeCTAaHIAPTHBIC
CHTVallHH.

He BrimonHeH ouH UK Gosiee BUAOB yueOHOW paboThl, MPeycMOTPEHHBIX
yieOHBIM naHoM. OOYYarOMHUHCS JeMOHCTPHPYET HeTIOJIHOE COOTBETCTBHE
3HAHWH, YMEHMHM, HABLIKOB TpPHBEACHHBIM B TalnuIax MokazaTesei,
He zauteno JTOTTYCKAIOTCST 3HATUTEILHBIC OIMMHOKH, TIPOSIBISASTCS OTCYTCTBHE 3HAHHMH,
YMEHHH, HABBIKOB TO DTy TMOKasaTeneH, oOyUArONHHCS WCTBITHIBAET
3HAYUTENLHBIC 3aTPY/THEHUS MPH ONICPUPOBAHUH 3HAHUSIMH H YMEHUAMH TIPH
HX MEPEHOCE Ha HOBBIE CHTYAITHH.

[IpomerxkyTounast arTecTanus o0yyalomuxes B popMe DK3aMeHa IPOBOIUTCS 110 Pe3yJIbTATAM
BRITIOIHEHHA BCEX BHOB VIeOHOH paboTHI, MPeNyCMOTPEHHBIX YUeOHBIM TUIAHOM IO JTAHHOH
JUCUHUILIMHE (MOJYJIIO), IIPH 3TOM YUHTBIBAOTCS Pe3y/bTaThl TEKYIIEr0 KOHTPOJIA YCIEBAEMOCTH B
TeueHue cemectpa. OIeHKa CTETCHH JOCTHIKSHHS OOYUAIONIHUMHCS TIIAHUPYEMBLIX pPe3yIhTaToR
oOydueHHs] TIO0 JUCIHUIUIMHE (MOJIVIIIO) TPOBOJIMTCH TPENoaBaTesieM, BeIYIAM 3aHSATHS 110
JUCHHUILIMHE (MOJYJ/IH0) METOIOM DKCIEPTHOH oLeHKH. [1o uToraM npoMexyTo4HoH aTTecTanuu 1o
JIUCITHTIITHHE (MOTYITIO) BRICTABIIASTCS OIEHKA «OTIMTHOY, «XOPOIIO», «YIOBISTBOPUTEILHO» HWITH
«HEYIOBJIETBOPUTEIILHOY.

K mpoMexyTouHol aTTecTalldH AOMYCKAIOTCS TOJbKO OO0VHUAlOIMHUecs, BBHIMOJHHUBIIME BCE
BH/IBI VIeOHOM paboThI, MpeTyCMOTpEeHHBIe pabotel porpaMMoi Mo THCIHTUTHHE « KoMTbloTepHOS
MO/IE/IMPOBAHHE B MATePHAIOBEISHHN» (YKA3BIBASTCS YTO HMEHHO — IIPOLLIH TeKVIIHH KOHTPOJIb,
BBITIOJIHKIIY JIA00paTOpHBIE paboThI, BBICTYIHIIM € JIOKJIAI0M H T.J1.).

IIxkana oyenneanun Onucanue

BeinonHeHb! Bce BHIBI YIeOHOMH paboThl, NIPelyCMOTPEHHBIE YieOHBIM
wiaHoM. OOy4alomMHCs] JeMOHCTPHPYET COOTBETCTBUE 3HAHHM, yMe-
HHH, HABBIKOB MPHUBE/ICHHBIM B TaOJIHIIAX TTOKa3aTeNIeH, OepHp VeT MpH-
0 00peTeHHBIMH ZHAHUAMH, YMEHHSIMH, HABBIKAMH, IPUMEHSIECT HX B CUTY-
IO AIUSX MOBBIMEHHON ¢NoskHOCTH. [TpH ToM MOTYT OBIThH TOTYTISHBLI He-
SHATHTENTbHBIC ONMMTHOKH, HETOTHOCTH, 3aTPYAHSHHS ITPH AaHATHTHTSCKHX

olepaIHsX, IePCHOCE 3SHAHUH H YMSHHUM HA HOBBIC, HECTAHIAPTHBIC CH-
TYaIlHH.
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Boinosinenbl Bee BUbI yueOHOH paboThl, IpelycMOTpeHHbIE YueOHbBIM
wianoM. O6yYalonMics JEMOHCTPHPYET HETOIHOE, MPABHILHOS COOT-
Xopotro BCTCTBHE 3HAHHH, YMEHUH, HABBIKOB MTPHUBETCHHBIM B TAOIHIIAX TTOKaza-
Tesied, THO0 eCM TP HTOM OBUTH JTOMYIIEHBI 2-3 HeCyINeCTBeHHBIS
OIHOKH.

BrinosiHeHs! pee BU)bL yueOHOH paboTel, IpelycMOTpeHHEIe YueOHBEIM
mwiaHoM. O6yJatoNHiics TeMOHCTPUPYET COOTBETCTBHE 3HAHUH, B KOTO-

VY 10BJIeTBOPHTE/IBHO
POM OCBellleHa OCHOBHasl, HauboJee BaXKHas 4acTh MaTepHalia, HO [IPH
HTOM JOIYIIECHA 0JHA 3HAYUTE/IbHAs OIMHOKA WM HETO YHOCTb.
He poinosen oauH WM OoJlee BUAOB YueOHOH paboThl, IIpeyCcMOTpeH-
HBIX yUeOHBIM IMTaHoM. OOyUalonuics: 1eMOHCTPUPYET HEeIoIHOe COo-
OTBETCTBHE 3HAHUH, YMEHHH, HABBIKOB IIPHBE/ICHHBIM B TabJIMIaX 1OKa-
Heynosnetsopu- .
3aTe/IeH, JOIYCKAIOTCsd 3HAYMTEJIbHbIC OMMOKM, NPOSBILICTCH OTCYT-
TeJILHO

CTBHE 3HAHUH, YMEHUH, HABBIKOB 110 PSAy IOKazaTeNel, o0yJaomuics
HCTIBITBLIBACT 3HAYMTEIILHBIC 3aTPYHSHHS TIPH OMEPUPOBAHHH RHAHH-
AMHU H YMEHHSAMH TIPH X TIepeHOCe HA HOBBIE CUTYAIIHUH.

DonIbl OLICHOYHBIX CPEACTB NpecTaBieHbl B Il pitoxenu 1.
[Ipu ucrmoap30BaHHM OaUTLHO-PSHTHHTOBOM CHCTEMBI OIeHKa paboThl obyuwaromerocs B
CEMECTpPE OCYIISCTRISICTCS B COOTBETCTBHH ¢ TeXHOJOTHUSCKOH KapTOH THCTIHILTHHEL

2.2. Kpurtepuu olleHKH BBIIOJHEHHS OOYYAIOIMMCS WHIMBHAYATLHOTO 3aJaHMA Ha
MMPAKTHYECKOM 3aHATHH
(popmuporanue komnereniuii OIIK-1, OIIK-2, OIIK-5, I1IK-1)

— HHMBHAYAJIbHOE 3aJaHHe BBIIOJIHeHO: paspaboran ¥ odopmien pedepar 1o TeMe
3aHATHsL, NOATOTOBJICHA IIpe3eHTalMs [O0KIaJa Ha 3aHsITHH, I[pPoM3BedeHbl Oe3 omuOoK Bee
HeOOXOIMMbIe PACUeThl U c/e/laHbl OOOCHOBAHHBIE BBIBO/IbI,

— MHIHMBIWIYAJILHOE 3aJaHHe He BLITIOJIHeHO: He pazpabotaH u/nuim He odopmieH pedepar
Mo TeMe 3aHITHSI, He TOATOTORJICHA TPE3CHTAITHS JOKIaa Ha 3aHITHH, PACUSThl MPOU3BEICHBI C
ONIHOKAMH H OTCYTCTBYIOT 0OOCHOBAHHBIE BHIBO/IBI.

2.3. KpurepHH OLIEHKH BBIIOJIHEHUS KOHTPOJILHOIL padoThl
(popmuposanue komnerenuuii OIIK-1, OIIK-2, OIIK-S, IIK-1)

Kontponsnaast paboTa BEITONHSISTCS MO BapUaHTaM, BKITFOUAIOMHUM BOTIPOCHI IO H3YUSHHOMY
MaTepHuany. BpimosHeHHe KOHTPOJIBHOH paboThI OIEHHUBACTCS B COOTBETCTBHH ¢ TPONEHTOM
IIPAaBH/ILHBIX OTBETOB.

— «OTJIMYHO» - CBBIME 85% MpaBHUILHBIX OTBETOB;

— «xopotioy - oT 70,1% m0 85% npaBHIBHBIX OTBETOB;

— «YIOBJIETBOPUTEIBHO» - OT 55,1% mo 70% MpaBHILHLIX OTBETOR;

— «HEY/TOBJIECTBOPHTEIBHO» - OT O /10 55% npaBHILHBIX OTBETOR

Kax/piit Bompoc KOHTPOIRHOH paboThl ONEHHBASTCS MO MATHOALTEHOH mkaie. MTorosas
OIleHKa TIO KOHTPOJLHON paboTe BBICTABISRTCS, MCXOMS M3 CYMMBI OasuioB, MOJYUSHHBIX 3a TPH
3a/1aHHUs.

«S» (MATH dAJLI0B): 00YUAOIMIMKCSH JIEeMOHCTPUPYET CHCTEMHBIE TEOPETHUECKHE 3HAHKA: HA
TCOPETHUCCKUH BOTIPOC KOHTPOILHOH padoThl OTBEUYAET TPAMOTHO M TMOJHO, 3aAady pemaer Ge3
ontMOOK U ¢ HEOOXOIUMBIMH MOSCHEHHAMH.
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«4» (dernipe OaiLIa): oOyualomuiicss ¢ HeOONBIIMMH HETOUYHOCTSIMH JeMOHCIPUPYET
CHCTEMHBIE TEOPSTHUSCKHE BHAHHA. HA TEOPETHUECKUH BOIPOC KOHTPOILHOH paloThl OTBEYaeT
IpaMOTHO H IIOJIHO, 33Ja4y pemaeT 6e3 rpyObixX omuOoK U ¢ HeoOX0IHMBIMH MMOSICHSHHUSIMH

«3» (Tpu dasLIa): oOyuaromuiics He TeMOHCTPHPYET CHCTEMHBIX TCOPSTHUSCKHE 3HAHKH: Ha
TEOPETHUECKHUH BOIIPOC KOHTPOJIEHOH paboThl OTBEYAST JACTHIHO H € CVIIECTESHHBIMH OITHOKAMH,
3a/1auy pelacT ¢ CYISCTBCHHBIMU OMMMOKaMH U He J1aeT HeOOX0IMMBIX OSICHEHHH.

«2» (aBa da/wa): o0yJalOIUKC He HMeeT CHCTeMHBIX TeOpeTHUYSCKHE 3HAHUH: Ha BOIPOC
KOHTPOJIbHOHM paboThl OTBEYAeT YACTHYHO M ¢ IpyObIMH omuOKaMu, 3a7auy peumaer ¢ rpyObIMu
onmMOKaMH M He JJaeT HeOOXOTUMBIX TIOSICHEHHH.

«1» (omuH dawT): oOyUarOMMICSd HE HMMeeT CHCTCMHBIX TCOPSTHUCSCKHES 3HAHWH: Ha
TCOPETHUCCKHAH BOTIPOC KOHTPOILHOM paboThl HE OTBEYACT, 3a]]aUy HE permacT.

2.4 Kputepus olleHKH 0JIAHKOBOTO TeCTHPOBAHHA
(popmupopanue kommerennuu OIIK-1, OIIK-2, OIIK-5, ITK-1)
brankoroe TecTUpoBaHKE OT[EHHBASTCA B COOTBETCTBHH € TIPOIIEHTOM TIPaBUITLHBIX OTBETOB,
JIAHHBIX 00yJaIoNTUMCs Ha BOTIPOCHT TeCTa.
CranmapTHasi 1IKaja COOTBETCTBHUS Pe3yIbTATOB TECTHPOBAHHS BLICTABIISIEMOH OalTLHOM
OIleHKE:
= «OTIHIHO® - CBBITIE 85% MpaBHILHLIX OTBETOR;

— «xopommo» - oT 70,1% no 85% npaBUIBHBIX OTBETOR;
— «YTOBJIIETBOPUTENLHO» - OT 53,1% m0 70% mpaBUILHBIX OTBETOB;
~ o1 0 10 55% NpaBUILHBIX OTBETOB — «HEY/IOBJICTBOPHTEILHON

PernmamMeHT TecTHpOBaHHS BKTIOTACT:
— KOJTHIECTBO BomipocoB — 20);

— MpOoAOJEKUTCIBHOCTE TCCTHPOBAHHA — 40 MHHYT,

«5» (OTJIMUYHO): TeCTUPYEMBLH JeMOHCTPUPYET CHCTEMHBIE TeOPEeTUYSCKHEe 3HAHMS, BIIaeeT
TepMHHAMH H 00Ja71aeT CocOOHOCTRIO OBICTPO pearupoBaTh Ha BOTPOCH! TeCTa.

«4» (XOpOoIIo): TECTHPYEMBIH B IEJIOM JIEMOHCTPHPYET CHCTEMHBIE TEOPeTHYSCKHE 3HAHMS,
BIajeceT OOIBIMMHCTBOM TePMHHOB M 00MafaeT cnocoGHOCThIO OLICTPO pearupoBaTh Ha BOMPOCH
TecTa.

«3» (VIOBJIETBOPUTE/ILHO): CHCTEMHBIE TEOpeTHYSCKHE 3HAHHMSL Y TeCTHPYEMOro
OTCYTCTBYIOT, OH BJaJIeeT HEKOTOPLIMH TePMHHAMH M Ha BOTIPOCHI TeCTa pearupyeT JO0CTATOTHO
MEJIJIEHHO.

«2» (HeYJIOBJICTBOPUTE/ILHO): CHCTEMHBIE TEOPETHUSCKHE 3HAHHS Y TeCTHPYEMOro
OTCYTCTBYIOT, TS PMUHOIOTHEH OH He BJIa/IeeT W Ha BOTIPOCHI TECTa pearupyeT MeJIEHHO.

HpaBI’I.T[a MpoBEeTCHHA TECTOBBIX pEIﬁOT 10 JHCITHIITTHHS ((KOMHBI-OTGI)HOG MOICIIHPOBaHHUEC
B MaTCpHAJIOBC/ICHHUH

1. TecTsl mTHIIYTCS WHIAMBHAVAIBHO, ©€3 KOHCYJIBTAIIMH BO BpeMs TIPOBEJSHHA TecTa C
nperno/apaTesaeM WITH ¢ APYTUMHU CTYISHTAMH.

2. llpenmogaBaTemo MOXHO 3a/laTh BOIIPOC BO BpeMsdA MPOBEJCHHUA TecTa B TOM CIydae, eCiH ecTh
HEACHOCTH B BOIIPOCE TECTA.

3. Bpewmsa BpmonneHus 3aJaHHH TecTa CTpoOro orpaHuueHo — obvraHo 30-40 MHHYT, HO BTIOJIHE
JIOCTATOTHO JNIsi CMOKOMHOTO OTBETa Ha BCE BOMPOCHL. BpeMs OKOHYAaHHS TecTa CooOIaeTcs
[IpeIIoaBaTesieM J0 Hayala TecTa.

4. Ha xa:xpIH BOTIPOC TECTa HMRIOTCS HECKOJIBKO BapHMaHTOB 0TBeTa. Cpe/TM HUX €CTh IPaBUIIbHBIC
U HellpaBWJIbHBIC OTBeTHL. 3a/1aua o0y4aronerocs HalTH NpaBUuIIbHbIE OTBETHI.

5. Bompocsl Tecta 110100paHbl TAKUM 00pa3zoM, 4ToOBI B KaX10M BapHaHTe ObLIIM GoJiee IPOCThIe U
Gonee CMOKHBIS BOTIPOCHI.
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6. Hexoropble BOIpOCEI TecTa cojep:KaT HE OJUH NpaBWIbHBIM OTBeT. [losoiKKTEIBHBIM
Pe3VIILTATOM OTBETAa HA TAKOH BOIPOC SIBJISSTCS HAXOKASHHE 00YUalOMMUMCs BCeX IPaBHIBHBIX
orBeToB. EciiM oTMeueHbl He Bce IIpaBUIIbHBIE OTBETHL WM OTMEUYeHB! KaK IPABHJILHBIM, TaK H
HEIPABUIBHBIH OTBET, TO TAKOH Pe3VJIbTAT OTBETA HA BOIPOC CUUTASTCA HENPABHIILHBIM.

7. OOyuarouuics MOKeT HAIIHCATh CBOH KOMMEHTAPHH U JOIOIHEHHS K JH0OOMY BOIPOCY TecTa.
Ecimm npu osrom OyaeT IpoASMOHCTPHPOBAHO XOpOUIee 3HAHHE CVIH BOIpPOCA, TO TakKHe
JTOTIOJTHEHUS SIBJISTIOTCS] OCHOBaHWEM TSI ToOaBICHUS NpermoiaBaTeIeM JOMOTHUTENBHBIX Gamon
K o0miel peHTHHIOBOH oOlLleHKe 3a NpoXoxaeHue TecTa. KoMMeHTapHu W JONOJHEHHUS He
3aMeHsIIOT 000l OTBETa HA COOTBETCTBYIONIMM BOIPOC TeCTa.

2.5. Kpurepuu oneHku pedepara
(popmuporanne komnetennuit OIIK-1, OIIK-2, OITK-5, IIK-1)
Pedepat onlennpaetcs B quanazone ot 0 go 40 Sannor. Banisl 3a pedepaT HaUHCTIIOTCS
CIIeAYIOMHUM 00pa3oM:

Ne Pe3yabTaThl KOHTPOJIBHBIX MepONpAATHIT Konnye- KoHeuHblii pezynbTat
CTBO GaJI- | N0 KOHTPOJLHOI TouKe
JI0B

1. | B pedepate Tema packppiTa MOMHOCTBIO, paboTa BHIIOI-
HEHA B CPOK; 0popMIICHHE, CTPYKTYPA H CTHIb PaOOTHL
COOTBETCTBYIOT IPEIBABISIEMBIM TPEGOBAHHM K TEKCTO-
BEIM JTOKYMEHTaM; paboTa BHITOMHEHA CAMOCTOATEIBHO,
NPHCYTCTBYIOT COOCTBCHHBIC 0000IICHHS, 3aKMIOYCHHS H
BBIBOABL, TIPABH/IBHEIC OTBSTHI HA BSC BOIMPOCHI IPH 3a-
THTE paboTHL.

OO8yuaromuics Ha BHICOKOM YPOBHE BiiaJiceT HaABBIKAMH
IIOKMCKA, AHAJIM3A MAaTepHalla B ¢BoeH npodeccuo-
HAJILHOH JesITeIbHOCTH

2. | Tema pedepaTta pacKpbITa ¢ HE3HAYHTEITBHBIMH 3aMeda-
HHSIMH; PaboTa BBIMOIHCHA B CPOK; B 0hOPMIICHHH,
CTPYKTYpE H cTHiIC paboThl HET IPYOBIX olMOOK; pa-
60Ta BBIMOTHEHA CAMOCTOATENTBHO, IPHCYTCTBYIOT COG-
CTBEHHBIC 0GOOIICHHS, 3aKTIOUCHHS H BHIBOJIBI; JIAHBI
NPaBHIBHBIE OTBETHI HA BCE BOMPOCH ¢ MOMOIIBIO TIpe-
HOABATEIIS TIPH 3aIHTE PAGOTHL

OGyyaromuics BJIa/leeT HABbIKAMH ITOMCKA, aHAJIU3A
H HCIIOJIb30BAHHS 0030pOB, HOPMATHBHEIX JJOKY-
MCHTOB B cBOCH NpoheCcCHOHAIBLHOH AesITe/IbHOCTH
3. | Tema pedepaTa packpbiTa HE TTOTHOCTHIO; paboTa BbI-
MOTHEHA ¢ HAPYIIEHHAMHE TpadpHKa, B opopMIeHHH,
CTPYKTYPE H CTHIIC PabOTHI €CTh HEJ[OCTATKH; paboTa
BBIIIOJTHECHA CAMOCTOSATENBHO, TIPHCYTCTBYIOT COOCTBEH-
HbIe 0000IIEHHST;, TIPH 3aIHTE PAGOTHI MTOyYEHBI OT-
BETHI HE HA BCE BOIIPOCHL

OGyHaromuHes Ha Y[OBJICTBOPHTEIBHOM YPOBHE BJIa-
JIeeT HaBbIKAMHU TTOMCKA, aHATM3a W UCTIOMB30BAHH
HOPMATHBHBIX JJOKYMEHTOB

4. | Pazmems! pedepata BEIIOIHEHBL HE TOTHOCTHIO HITH BhI-
HOJIHEHBI HETIPaBHIIBHO, OTCYTCTBYIOT HITH CJICIIAHBI He-
NPaBHILHO BBIBOJABI H 0000IICHHS;, 0(hopMIICHHE pa-
GOTHI HE COOTBETCTBYET IIPEIBSIBISIEMBIM TPEOOBAHUSM,
HET OTBETOB Ha BOIPOCH MPEMOJABATEIIA TIPH 3aILHUTE
paGotel. O0yuarompics He BIaJeeT HABLIKAMH TO-

40 3a9TeHO

30 3a9TeHO

oT 22 10 3AYTEHO
25

ot 0 mo 21 HE 2aUTeHO
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CTH).

MCKA, AHAJIM3a U UCIIOJIb30BAHUS HOPMATHBHBIX [0~
KYMEHTOB B CRBOCH IIpodeccHoHATLHOM NesATe b HO-

2.6. UToroBoe coOTBETCTBHE OAJLIHHOI LIKAJIBI OLICHOK H YPOBHEi ¢(hopMMPOBAHHOCTH
xovmeTenipuii OIIK-1, OIIK-2, OIIK-5, IIK-1mmo apcuynnie:

Yposenb
cpopmuporannoctu | Onenka IlosicHenne
KOMIIETEeHIIHH

TEOPETHUECKOE COMEPKAHHE M IMpPaKTHUECKHE HABBIKH 1O JHCIHIUIHHE
OCBOEHBI ITOJTHOCTBIO,

Bricokwuit 3a4TEHO |BCE IIPSAYCMOTPEHHBIE MpOTpaMMoH oOyueHHS V4eOHBIE 3aJaHHA
BHIIIOJIHEHBI HA BHICOKOM YPOBHE;
KOMIICTCHITHH C(hOPMHPOBAHBI
TEOPETHYECKOE COJEPKAHHE H MpaKTHUECKHE HABBIKH 1O JHCIHIUIHHE
OCBOEHBI ITOJTHOCTBIO,

Cpennuii 3aYTCHO |BCC IIPSAYCMOTPCHHBIC MNPOrpaMMol  o0ydeHHS y4eOHBIC 3a/[aHHs
BHIIIOTHEHEI ¢ HE3HAUHTC/IBHBIMHU 3aMCUAHHAMH;
KOMIIETCHIIHH B [IENIOM C(hOPMHPOBAHBI
TEOPETHYECKOE COAEPKAHHE W NMPAKTHYSCKHE HABBIKH 110 TUCIHIIIHHE
OCBOEHBI YACTHYHO, HO MPOOEIBl HE HOCAT CYILECTBCHHOTO XapaKTepa;

VIOBJICTBOPHTENBHBIH | 3a4TCHO |CONBIIHHCTBO MPEAYCMOTPCHHBIX MPOTPAMMOi 00yUCeHHS YICOHBIX 3a1a4
BBITMOJTHCHO, HO B HHX HMCIOTCS OIIHOKH;
KOMIICTCHIHH CHOPMHPOBAHBI YACTHUHO
TCOPETHUECKOES COASKAaHHE H MPAKTHYCCKHE HABBIKH IO JHCIMIUIMHE HE
OCBOCHBI,
OOBIIMHCTBO IIPEAYCMOTPEHHBIX IporpaMMOH 0OYUCHHS V4YCOHBIX
Heynoenerpopu- E— 3a/1aHi i THOO HE BBIIOIHEHO, MO0 COAEPKHT rPyObie OmHOKH,

TEITBHBIH JOTOTHUTETbHAS CAMOCTOSATETbHASA paboTa Ha/T MaTEPHAIIOM HE TPHBOIHT
K KAKOMY-THOO 3HAUHMOMY TTOBBIIICHHIO KAYECTBA BBITOIHECHHS YISOHBIX
3a/1aHHH;
KOMIICTCHIHH HE C(hOPMHPOBAHEL

TIpunoxenne 3
K pafoueii nporpamme

Bomnipockl TecTORBIX 3a/faHMIT /I TIPOBEAeHUA TeKYIIET0 KOHTPOJIA
(xomnerennuu OIIK-1, OIIK-2, OIIK-5, IIK-1)

IlpuBenEHHBIH HUKE NTepeueHb KOHTPOIBHBIX BOIIPOCOR HCIIOJIB3YETCs B KauecTBe B OIIPO-
COB IIPH MOATOTOBKE 00YYAIOMUXCS K BBIIOJHEHHIO 3a4aHus B popMe GJIaHKOBOTO TeCT HPOBAHHS
TUTST KOHTPOJIISI OCBOSHHS 06YIAIONTUMUCS Pa3eOB TUCIHIIHHEBL, a TAKIKE B KAUSCTBE BOMPOCOR

OHJISTOB HA 3aUETeE.

IIpume pHEIe BOIIPOCHI 3aJAHUA /1A 3a4eTa

Yro moHUuMaeTCs 110 00beKTOM MO IMPOBAHUA?
2. YTo Takoe THMOTe3a B MOJACITHPOBAHUH?

3. Jlakite onpe/iesieHUe MOJISIIH.
4. Uro Takoe MaTeMaTHYeCKast MOJIeJIL?

5. llpupeiuTe MpUMeEp AaHAIOTHH B (PH3HYSCKHX TIPOIIeccax.
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6. JlakiTe Ki1accUUKAIUIO MIPOLECCOB KaK 00BEKTOB MOICIMPOBAHHSL
7. UeM OTIMYAOTCH CTOXACTHUECKHE MIPOIECChI OT IETEPMUHUPOBAHHBIX?
8. OnunmMTe MOCTAHOBKY 33/1a9H MOJIRITUPOBAHK B 00IeM BH/IE.
9. Hakite o0myto KIacCHpUKAIMIO MATCMATHISCKHX MOJICIICH.
10. Kakopa cTpykTypa MOJEIH MaTeEMaTHISCKOTO IIPOr pAMMHPOBAHHA?
11. YTo MOHUMAIOT IMOJ] CTPYKTYPHO-TIAPAMETPHICCKUAM OITUCAHHEM 00beKTa MOICTAPOBAHUS?
12. B 9eM COCTOMT paziimure M1y THHSHHLIMA W HEJIMHCHHBIMH MOSISIMH 7
13. B Kakux cIydasix HCHOJIb3YeTes! KOPPEJLIITHOHHBIN KO3 HITHSHT, a B KAKHX — KOPPeJSIITHOHHOE
OTHOIIICHHUE KAK KPUTEPHH aJICKBATHOCTH MOJCIIN?
14. Jlatite knaccupUKAITHIO MOJICTUPYEMBIX TIPOIIECCOB MO XapaKTepy X MPOTEKaHHUs.
15. IlepeancnnTe OCHOBHBIC ATATIHI TOCTPOSHUS MAaTEMATHIECKOH MOJTEITH.
16. OnumUTe MeTOo/] aKTHBHOTO H MTACCHBHOTO dKCMepuMeHTa. YeM OHHM OTITHYAIOTCS ?
17. Kako#i MaTeMaTHHYecKHWH ammapaT HCMOIB3YETCS TPH CHHTE3e MaTeMaTHIeCKHX MojeneH
JeTepMHUHHPOBAHHBIX MIPOIECCOR?
18. Kakue cucTeMBI OTHOCAT K CHCTEMAM € pactpe/ieIieHHLIMU TapaMeTpaMu?
19. Urto Takoe cmjiomHas cpema’?
20). Kakum ypaBHEHHEM B YACTHBIX MPOH3BOHBIX MOJISIIMPYETCS MPOIECe TeIuonepeHoca?
21. B ueM coCTOHT HAEST METOJa AHAJIOTHH?
22. OUUNTATE SKCTIePHMEH TATHhHO-CTATHCTHISCKHI METO/T MOJTETHPOBAHHSL
23. Mojeau KaKHX [IPOIeCCOB OMMHAChIBaIOTCS MU G depeHIIUATBHBIMEA YPABHSHHIMH ?
24. ChopMymHpyHTe, B UeM 3aKTFOTATCH 3a0a9a PETpeccHOHHOT O aHaTH3A.
25. Kakyr BelIMUHHY HA3LIBAKOT CyYaiHOH ? ONUIIATE OCHOBHBIE THIIBI CIIYUYAHHBIX BeJIATHH.
26. Uro Takoe 3aKOH pacupelesIeHus CIIyYaiHOH BeJIMIUHbI?
27. HazoBHTe BUJIBI peTpecCHOHHBIX 3aBUCHMOCTEH.
28. Kakas xapakTepHCTHKA CIVKHT JJI1 OLIEHKH KauecTBa JIMHeHHoH Mogean? Kakue oHa MOKeT
HMPUHHMATDL 3HAYCHHS?
29. OnuniuTe cyTh METO/1a HAUMEHLIMHX KBAPATOB.
30. Kakas xapakTepHCTHKA CITYKHT /ISl OTIEHKH KauecTBa HeNnWHeHHoH Moenu? Kakue oHa MomkeT
MPHHHMATEL 3HAYeHHS?
31. Uro Ttakoe xkoppemsua? Kakue BUIBI KOPpETSIITHA BLI 3HACTE?
32. Kak cTpoHTCsa THHUA perpeccuin?
33. OnUnmuTe MeTO/ MOCTPOSHHS THCTOTPAMMBI.
34. B 1ueM zaxmodaeTcs co/iepKaTeNbHBIH aHalli3 0CTaTKOB MOJIen?
35. ChopmymmpyiiTe 3anaay 6e3yCTOBHON ONMTHMH3AITHH.
36. KakoBbl HeOOXOQMMBIE H JOCTATOYHBIE YCJIOBHS ONTHMAJIBHOCTH B 32aJadaX OJHOMEpHOM
6e3yCIOBHOH ONTHMH3AIHH?
37. B 4eM COCTOHT CBOMCTBO YHHMOJAAIBHOCTH (PYHKITHHA?
38. CdopmyimpyiiTe YTBEpKISHHS, Ha KOTOPOE OIHPAKTCI BCe METOMbl  OJHOMEPHOM
MHHHMH3AITHH.
39. OnunuTe ajropuT™, O3B OJIAOIIMHA HANTH HaTaIbHEIH OTPe30K JIOKAJIH3AIMHH MHHHMYMA.
40. HazoBuTe IPESHMYIISCTBA H HETOCTATKH METO0B IHXOTOMHH, (DHOOHAYYH H 30JI0TOTO CCUCHHSL.
41. B yeM COCTOHUT CYTh HHTEPHOJIAITHOHHBIX METOA0B MHHHMH3AITUHA?
42. laiite onpenenenne HanpaeiaeHus yopipanua. Chopmynupyiite HeoOX0JHMbIE H JOCTATOYHBIE
YCJIOBHS HATIPABJICHHS YObIBAHHSL.
43. B yeM cocToHUT 00MIas uaes MeTOIOR CIycKa? Y KaKHTe XOTS Obl OJUH METO/I, SABJISFOIIHHCS
METOJAO0M CITYCKA.
IIpyMe pHBbIe BOTIPOCHI JIJIA YK3aMeHA

1. YTo Takoe MOHO- H MYJIbTHMOAAJIbHbIC (DVHKITHHU ?

2. Onpenenute XoTst ObI OTUH OTPE3OK YHUMOTATLHOCTH (GyHKITHH f (X) = x — 2x2 + 0,2%5.
3. Munumusupyiite pynkuuio f(x) =3x2 + 12/x3 — 5 na orpeske 0,5 < x < 2,5, uenospsys
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a) MeToJ JUXOTOMHUH, ) MeTo[ 30J0TOTO ceueHus, B) MeTon Pubonawuwm, r) meton napadon B
KQKIOM  CJIyuae IpoBeAMTe 110 UeTblpe BHIYHCICHHS 3HadeHWUH d¢yHkumu. CpapHuTte
PE3VIBTHPYIOIHE OTPE3KH JIOKAIH3AIUH MHHAMYMA.

4. ChopmynmpyiiTe o0NIyIO 3aa9y ONTHMH3AIIHAH.

5. Jaiite onipenesieHHe CIISAYIOIIMX IOHATHIL: LeneBas PYHKIHUA, JOIYCTHMOE MHOKECTBO,
JOIYCTUMAs! TOUKA, PEIleHUe 3a/1a9y OITHMH3ALUU.

6. [lepeuncnute OCHOBHBIE HTATIHI PeaIM3aIliN ONTHMH3AIIMOHHOM 3a7aUH.

7. OxapakTepH3yiTe OCHOBHBIE HAIIPABJICHHS [IPUMEHEHHS METOA0B OIITHMH3ALHH B HHIKEHEePHOH
e TEIHOCTH.

8. IlpuBeuTe MpuMephl ONTHMM3AITHOHHBIX 327129 U3 MPAKTHKH.

9. Kakora 11e)1h MapaMeTpHUIeCKOH WTeHTHQHKATTHH?

10. Uto Takoe PyHKITHA JOKANLHOMW HERS3KA?

11. JladiTe k1accHPUKAITHIO 38,127 OTITHMH3AITHH.

12. B 9eM oTIIHTHE JTOKaJIbHOTO MHHUMYMa OT TJobamsHoro? IIponumocTpHpyHTe MPHMEpOM.

13. JlaiiTe onpeeaeHne CTPOroro MUHAMYMA.

14. ChopmymmpyiiTe Teopemy BeliepmTpacca o CymecTROBAHHH pEMeHAS 3a/1aTH O THMH3AITHH.
15. YUto moHHMaETEeH MO/ XapaKTePHCTHKAMH 3aJa91 OTITHMH3AIAH 7

16. B uem cocToHT 00Mast CyTh BCSX KPUTSPHER OTITHMATILHOCTH TOTTYCTHAMOM TOUKH?

17. YKaskuTe Bce TI00aNbHbIe U JTOKATLHBIE SKCTPEMYMBI (€CITH OHH CYIIECTBYIOT) CISTYIONTHX
dyakmumi: a) =2 —x)(x+1)2,6) f=In(x2 + 1); B) f = x — 2sinx2.

18. ChopmymmpyiiTe o6myro 3aa9y JHHSHHOT O TPOTPAMMHPOBAHH AL

19. Yem oTmuaeTes ocHorHAad 3aa9a JII ot obmeit?

20. YeMm oTimuaeTes odmad 2agaua JIII oT KaHOHHYeCKOH?

21. Beeraa mu obmyro 3agaqy JIIT MoxkHO IpHBECTH K KaHOHHYeCKOH hopMe? OMHIMHTE METOT
HpUBeeHus o0leH 3aaUu K KAHOHHIECKOMY BHY.

22. Kakue orpaHHYeHHS HABBIBAIOT KECTKHMHU (HEIKECTKUMH )?

23. IlpuBeyuTe pUMEpHI CYIISCTRBEHHBIX M HECYIECTBEHHBIX OI'PAHHYEH Wi

24. YeM oTIHTIASTCA BRITYKIBIH MHOTOTPAHHHUK OT BBITTYKIIOTO MHOTOTPAHHOTO MHOMKECTRA?

25. JlaliTe onipenieieHHe YIIOBOH TOUKH BHITTYKJIOTO MHOTOTPAHHOTO MHOKECTBRA.

26. ChopmymupyiTe OCHOBHYIO TEOpEMY JHHEHHOTO MPOT PAMMHPOBAHHS.

27. B 1eM zakimovaeTcs Meppas reoMeTpHIeckas HHTepIpeTarusd saqaan JI1I?

28. B 1ueM COCTOHUT Hjiesd TeoMeTpHIeCKOTo MeToAa penteHus 3ajaun JI1I? JIng kakux 3aj1aq oH
MpAMEHHM ?

29. B 1eM zakimovaeTcs BTopasd TeoMeTpHIeckas HHTepHpeTanid 3adaqau JIII?

30. Jlalite onpenesieHUs CISAYIOIMX MOHATHI: OITOPHAs TOYKA (OIMOPHBIN MJIaH) JOIYCTHMOTO
MHOKeCTBa, Oa3uc OMOPHOH TOUKH, Oa3HCHBIE TIepeMeHHbBIe.

31. Jlaiite onpenenenue ABoiicTBeHHOM 3aMauu JI11.

32. Kaxum ceoiicTBOM 001aaeT OTHOIIEHHE JROUCTBEHHOCTH ?

33. llepeuncnnTe OCHOBHBLIE CBOMCTRA MAphl JBONCTBEHHBIX 3a7a1 (TSOpPEMEI IBOHCTBEHHOCTH ).
34. Kakoro npakTuuecKoe 3HAUSHHE TeOPeM JBOHCTREHHOCTH?

35. Kakas u3 TeopeM ABOHCTBEHHOCTH SIBJISIETCSL KpUTEPHEM ONTHMaIbHOCTH uist 3aaa4 JIIT u B uem
€e CyTh?

36. Jlaiite comep:KaTebHVIO (OPMYJMPOBKY H MATEeMATHUYSCKYH) IIOCTAHOBKY TPAHCIIOPTHOM
zagaun?

37. Uro Takoe yciopHe OajlaHCca W KAKOBA €TI0 poJib B TEXHOJIOTHISCKHX 3a/1adax?

38. Chopmynupyiite 3a1a9y HEJIOUHCICHHOTO JHHSHHOTO IPOrpaMMHPOBAHHSL.

39. Chopmynupyiite 3anaay o prokzake. K kakomy Knaccy 3aJad HeJOUUCISHHOTO IPOTPAMMUPO -
BAaHMS OHA OTHOCHTCS?

40. Chopmynupyiite 3aj1a9y 0 CTpYKType MarepuaioB. K kakoMy Kiaccy 3aJa4 HEJIOUHCICHHOT O
MPOTPAMMUPOBAHUS OHA OTHOCHTCSA?

41. B ueM COCTOHT CYTh 3aJa4H PacKposi?

42. JIy1a KaKuX ONTHMHA3AIAOHHBIX 33124 IPUMEHSASTCSI METO JUHAMHUYSCKOTO IIPOr pPAMMHUPOBA-
Hus?
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43. B 4eM 3aKJI09aeTCsi CYTh MeTo/1a JUHAMHYSCKOIO IIPOrpaMMHPOBAHUA?

44. ChopmyHpyiTe MPUHIHI ONTHMAIBHOCTH belmMaHa.

435. JlaiiTe nmouATHe WACHTH(HUKAIIAH B IIHPOKOM H Y3KOM CMBICIIE.

46. OnumuTe CTPYKTYPHYIO CXeMYy Ipoliecca UeHTH(UKALIHH.

47. YTo MOHHMAFOT IO CTPYKTYPHOH HeHTH(HKAITHSH ?

48. IlepeuncanTe MeTO/IbI CTPYKTYPHOU HACHTH(PHKAITHH U JIAHTS HX KPATKOS OIHCAHHE.
49. B yeM coCTOUT CYTh MeTo/1a TapaMeTpuaeckoi uieHTupUKanuu?

50. OxapakTepu3syiiTe 0cOOCHHOCTH HASHTH(MHKAIIUH CTOXACTHUSCKUX H JHHAMHUYSCKHX MOJCIIeH.
51. Uro siBisieTesl KpUTEPHEM HACHTHYHOCTH MOJIeJ B o0beKkTa?

52. Uro Takoe aJanTHBHAS U HeaJaNTHBHAS WACHTH(HUKAITHA?

53. Uto spyIsIeTCH MPeAMETOM CTPYKTYPHOH HASHTH(PHUKAITHH?

54. Kakue 3aiaun HeoOX0MUMO PeMUThH MPH BRIGOPE CTPYKTYPhI 0ObekTa?

55. llpm kakoM 3HAYEHHH OTHOCHTEILHOH HeBSI3KH MOJIEIhL CUNTASTCS aJeKBRaTHOH?

56. llepeuncanTe MCTOTHHKHM BORHUKHOBSHHA U PACTIPOCTPAHEHHS MOTPEIMHOCTEH.

57. llpupeuTe MaTeMaTHUCCKYIO MO TIpoIiecca B obIIeM BH/TE.

58. OnumuTe MOJAeTH MPOTHOZHPOBAHHUA CTPYKTYPHI MOJHUMEPOB.

59. OnuniMTe MOJISIH TPOTHO3HPOBAHHA MEXaHHYSCKHX CBOMCTE MOJIMMEP OB.

60. OnmunIuTe MOSIH MPOTHOZUPOBAHUS TIPOHHUITASMOCTH TTOTHMEPHBIX MaTepHATIOB.

TemaTuka pedeparon

Tema pedepaTa U1 KasKA0r0 00YUAIOMIET0CA YTBEPKAASTCS IIPEIIOIABATEIeM B HHAHBH/TYallb-
HOM TIOPSITKE.

Ilesis Hanucanus pedepata — NPUBUTHE OOYUAIOIMEMYCS HABBIKOB KPATKOTO M JIAKOHHYHOTO
IpeICTABICHHA COOpAHHBIX MATEPHAJIOE H (PAKTOB B COOTBETCTBHH ¢ TpeOOBAHHAMHM, NPeIbsIBIIIe-
MBIMH K HAYTHBIM OTIETaM, 0030paM H CTaThsIM.

IlepeunciinTe HCTOUHHKH BOZHUKHOBEHHS H PACIIPOCTPAHEHHUS IIOIPEIHOCTEH.
[IpuBeuTe MaTEMATHISCKYIO MOJIEITL TIpOTIecca B 00IeM BH/IE.

Mojes M porHo3UPOBAHUS CTPYKTYPHI TTOJTHMEPOR.

Mojte NporHo3UPORAHNS MEXaHUIECKHX CBOMCTB TTONUMEPOB.

Moje i nporHo3upoOBaHHsA POHUITAEMOCTH MOJTUMEPHBIX MaTEPHAIIOB.

O6yqa101uHHc>1 CaMOCTOATELHO H3YYALST JIUTEPATYPHBIC HCTOUHUKH (MOHOTpaduu, HayUHbIC
CTaThH U T.J1.) TTO KOHKPETHOH TeMe, CHCTEMAaTH3UPYeT MaTepHall H KPaTKO ero W3araeT U Mpe/IcTaRp-
JseT B BHJIE pedepara Ha 6-10 cTpaHHIax.

S ol

HpaBmIa NMpoBEICHHH TECTOBLIX KOHTPOJ/ILHBIX paﬁDT 110 JUCHHUILJIHHE ((KOMHLIOTepH()e
MOJCITHPOBAHUE B MaTCPHAIIOBEACHUH

TecTs! THITYTCSI HHMBHIYATLHO, 663 KOHCYIBTAIHH BO BpeMs TIPOBENICHHS TeCTa ¢ Mperno-
JlaBaTeNieM WM C IPYTHMH 00YTatOMHMHCH.

[IpenogaBaresnio MOXKHO 3a/1aTh BOIIPOC BO BPeMs IIPOBEICHUS TeCTa B TOM CJIy4ae, eCIH eCTh
HESICHOCTH B BOMPOCE TECTA.

BpeMs BHITTOJTHEHHS 3a/TAaHHH TeCTa CTPOro OTpaHH4IeHO — 0ObITHO 30-40) MHHYT, HO BITOJHE
JOCTATOYHO TSI CMIOKOMHOTO OTBETA HA BCE BOMPOCHL. BpeMst OKOHYAaHHS TecTa coolImaeTcs mpermno-
JlaBaTeNeM JTO Havada TecTa.

Ha xasx/ierii Bompoc TecTa MMEIOTCA HeThIpe BapHaHTa 0TBeTOB. CpeTH HUX €CTh MPaBHIbHbIS
U HETIPABHJIBHLIC OTBETHL. 3a/1aa 00y9aronerocs HAHTH NMPaBHIbHBIC OTBETHL

Bonpockl TecTa moio6paHbl TakuM 06pazoM, 9TOOBI B KaXKIOM BapHaHTe OBLUTH GoJiee TIpo-
cThie B GoJiee CJIOKHBIC BOIIPOCHL.
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HeKOTOPI)Ie BOIIPOCHI TeCTa COACpIKaT HE OJHH HpaBHJ’IbeIﬁ oTBeT. I1oNMOKHTEILHBIM pe-
3VIBTATOM OTBETA HA TaKOH BOIIPOC ABJECTCA HAXOKICHHUC 06yllaI-OH.[I/IMC$I BCEX IIpAaBHJIBHBIX OTB -
TOB. ECIH OTMedYeHEI He BCe [IpaBHWJIbHbIC OTBCTLI, HJIM OTMCYCHBI KAK HpaBHJ’IbeIﬁ, TakK H Hellpa-
BHJILHLIN OTBLT, TO TaKOH PE3VIILTAT OTBCTA HA BOIIPOC CHHUTACTCH HCIIPABHJIBHBIM.

OquaIOHIHﬁCﬂ MOXKET HAIIHCATh CBOH KOMMCHTAPHH H JOIIOJIHCHHA K J'II-O6OMy BOIIpOCY TeCTA.
Ecm IIpH 5TOM 6y,ne’r NIPOACMOHCTPHPOBAHO XOpOIICC 3HAHHUC CYTH BOIIpOCa, TO TAKHE JOIIOJJIH CHHS
SBJBIFOTCH OCHOBAHHCM IS ,[[OﬁaB.]'IeHHH nmpenogaBaTeieM JOIMOJIHUTEILHBIX Hamnnor K 061116171 peﬁ-
THHTOBOH O CHKE 34 IPOXOXICHHEC TCCTA. KOMMEHT&pHH H JOIIOJIHCHHS He 3aMCHAIOT cobol oTBeTA
Ha COOTBeTCI'ByIO]]IHﬁ BOIIPOC TCCTA.

IIpuMe pHbIii nIepeydeHb TECTOB

1. PacueT mpouzpo/icTRa MPOIYKTA (HAIPUMEp, METaHONA) — DTO MPHMEp pacdéTa Ha
A) MMKpOYPOBHE HEpapXHH CHCTeM XHMHYECKOH MPOMBIIIIEHHOCTH

b) ypoBHE KOMIIAaHHH HIIH 00BETHHCHUS

B) ypoBHe XMMHYECKOTO IPOU3BO/ICTBA

I') MakpoypOBHE HEPAPXHH CHCTEM XHMHYECKOH MPOMBINLIEHHOCTH

J1) ypoBHE TipeIpHSTHS

2. B COOTBETCTBHHM ¢ NpPUHIUIAMH [OCTPOSHHS (HIUKO-XHMHISCKHX OJI0YHO-CTPYKTYPHBIX
monened XT1I cneqyromue ypapHennus HE BimouaroTess B ypaBHeHUS MAaTEeMaTHISCKOTO OMTHCAHUS
MO/IeJIH:

A) YpapHeHHe TemioBoro Oajanca;

b) YparHenne GamaHca HMITYJIbCa;

B) YparHeHHE TOKOMIIOHEHTHBIX OAJIAHCOR;

3. KoHlleHTpanuu HeKIH0UeBbIX KOMIIOHEHTOB XUMHYECKOH PEaKIHH. . .

A) He paccunTtbiBatoTes IpH peaH3aliii MaTeMaTHUeckol monenu XT1I Ha koMnbioTepe

b) CornaiaroT ¢ KOHIIEHTPAITUAMH KITFOUEBBIX KOMITOHEHTOR

B) PaccunutniBatotces 6e3 NIpUMEHEHHS] CTEXHOMETPHUSCKHX COOTHOIICHUH

I') PaccunTthiBatoTCs MO KOHIIEHTPAITHAM KJIFOUEBBIX KOMITOHEHTOR

J1) PaBHBI MakCHMMaJbHOMY TIOPSJIKY MHHOPAa MaTpHIlbl CTEXHOMETPHUYECKHX KO3(HIHEHTOR
PeaKI|H, OTIIMTHOMY OT HYJIS

4. Pacuét JIOKaJIbHOM HHTEHCUBHOCTH TeILIONepeaut — 3TO [IPUMEp pacuéra Ha

A) YpOBHE NIpeATIPUATHS

b) ypoBHe KOMIaHWH HITH O0beTHHSHUA

B) MHKpOYpOBHE HepapXHU CHCTEM XHMHYESCKOH IIPOMBIILISHHOCTH

') MakpoypOBHE HEpPAPXHH CHCTEM XMMHYECKOH MPOMBITILIEHHOCTH

J1) YpoBHE XUMHYECKOI'0O IIPOU3BOACTBA

5. MaTtematuyeckas MoeIb XUMHKO-TEXHOJIOTHYSCKOrO [poLecca — dTo:

A) cucTeMa YpaBHEHHH MaTEeMaTHUECKOTO OITUCAHUA XMMHUKO-TEXHOJIOTHYECKOT O Mpollecca

B) Giok-cxeMa aaropuTMa pelleHHsI CHCTeMbl YPABHEHHH MATEeMATHUSCKOIO OINHCAHUSA XUMHKO-
TEXHOJIOTHYECKOT O IpoLecea

B) koMIIbIOTEpHAs IpOrpaMMa pellleHUs CHCTEMbl YPABHEHHH MATeMATUISCKOIO OIIMCAHUS XUMHUKO -
TEXHOJIOTHYECKOTO IpoLecea

I') neficTBy1omas MOA/Ib XUMHKO-TEXHOJIOTHUSCKOTO MPOIlecca B YMEHbLIMEHHOM MacmTabe

JI) Het npaBwibHOTO OTBETA

6. Uncio KIMOYeBHIX KOMIOHSHTOR XHMHUYESCKOH PeaKITHH. ..

A) PaBHO KOJIMYECTBY HCXOAHBIX KOMIIOHEHTOB

b) PaBHO KOJIMYeCTBY MPOAYKTOB PEAKIIHH

B) Pagno unciy ¢TonOIIOB MATPHUITLI CTEXHOMETPHUSCKUX KOd(PPHUITHEHTOB peakIuu
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I") PaBHo unciy CTPOK MATPHUIBI CTEXHOMETPUUYCSCKUX KOd((UIIUESHTOB peaKUK
J1) PapHO paHry MaTpHLEI CTEXHOMETPHUSCKUX KOA((PUIIHEHTOR peakiiuu

7. B cooTBeTcTBHM ¢ NpPHUHIUNAMHU MOCTPOCHHUST (H3UKO-XHMHYSCKHX OJIOYHO-CTPYKTYPHBIX
moaeneii XTII npu noctpoenun moaenu HE uenonssyroTed:

A) YpaBHeHHS TOKOMIIOHSHTHBIX OaJIAHCOB

B) Yparuenue obiero MmarepuaanHoro Gananca

B) Ypasuenune obmero terioporo Sajanca

I') Yparuenue Gamanca HMITYJIbca

J1) Het npaBuianHOTO OTBETA

8. Uncnmo KNH0UeBhIX KOMITOHEHTOR XUMHUSCKOH PeakiliH. ..

A) PaBHO KONMHYECTRY HCXOAHBIX KOMITOHESHTOB

b) PapHO komHMUecTBY MPOAYKTOR PEaKITHH

B) PapHo panry MaTpHIhl CTEXHOMETPHUICSCKUX KO PHUITHEHTOR peakiiuu

I") PapHO 9HCITY CTOIOIOB MATPHITHI CTEXHOMETPHISCKHX KO (DOHITHEHTOR peakITHH
J1) PaBHO 9HCITy CTPOK MATPHIIBI CTEXHOMETPHISCKHX KO(POHITHSHTOR peakIil

9. Yncno cTenmeHel cBoOO/TBI CHCTEMBI YPABHEHHH MAaTeMAaTHISCKOTO OMMHCAHUA OTIpereliieTed Kak
PazHOCTE. ..

A) Uncna BXOHBIX TIEPEMEHHBIX W THCJIa BRIXOTHBIX MePEeMEHHBIX

b) Yucna skcrepuMeHTallbHBIX JAHHBIX TACCHBHOT O HKCIIEPHMEHTA H YUCIIa 3KCTISPHMEHTAJIBHBIX
JIAHHBIX AKTHBHOTO 3KCIIePUMEHTA

B) Uncna HezaPHCHUMBIX YPaBHEHHH H THCTIA TIepEMEHHBIX

I") Yncia BEIXOAHBIX IIEPEMEHHBIX U YUCIIA BXOIHBIX [IePEMEHHBIX

1) Het npaBwibHOTO OTBETA

10. IIpu peamuzaniiyi UTEPAITHOHHOTO ANTOPHTMA BRITHCIICHHH Ha KOMIBIOTEPE MOCIe 3a/TaHHs
HAaYaTbHOTO MPHOIHIKCHHS W BBITHCIICHHH 110 PAcUETHRIM OITOKaM HTepalHoHHas TepeMeHHAsT:
A) Bonbiie He HCTTOB3YETCS B pacdeTax

b) Beera pozepamaetes I cIAeMyOIeH HTepaIiui

B) HenonkayeTes NI ONEHKH MTOTPEITHOCTH pacdyeTa

I') BosppamaeTcst 17151 YTOUHSHHS ONTUMATLHOT O 3HAUCHHS KPUTEPHS ONTHMH3AITHH

11. KiroueBble KOMIIOHEHTHI XUMHUYESCKOH PEaKI[UH BBIISIISIOT I TOTO, YTOOBL:
A) JluneapHzoBaTh YpaBHEHHE PETPECcCHH

b) CokpaTHTh KOJHYSCTBO YPaBHEHHH TEIUIOBOTO OajlaHca

B) CokpaTuTh KOJMYECTBO SKCIIEPHMEHTOR

') OrpaHHaHTH 061aCTh (PAKTOPHOTO MPOCTPAHCTRA

1) CoxkpaTHTh KOJMYESCTEO KHHETHYESCKHX YPABHEHH U

12. KiiroueBble KOMIIOHEHTBI — 3T0. ..

A) IIpoayKTHI 11eJIeBOH XUMHUYECKOH peakIlhu;

Bb) KoMIoHeHThI, OJHOZHAYHO XapAKTEePH3YIOIIHE COCTOSHUE PeaKIUH;
B) KoMnoHeHTbI, B35TbIE B HETOCTATKE;

1) KoMIioHeHTEL, B3siThbIe B H30BITKE;,

J) HeT npaBHjIbHOTO OTBETA.

13. OnpejeisieMble IepeMeHHbIe CHCTEMBl YPABHEHHH MAaTEMAaTHYECKOI O OIIUCAHHA — HT0. ..

A) KoodduupenTsl, KOHCTAHTHI, 3HAYSHUSI KOTOPBIX OepyTest U3 CLPaBOYHOM JIUTEpATypPhl

b) DxenepumenTanbHble JaHHBIS

B) Jioble nepeMeHHble M KOHCTAHTBI, OTHOCHTEJIBHO KOTOPBIX PEIIAeTCs CHUCTEMa YpaBHEHUI
MaTeMaTHUeCKOTO OIMCaHHsI OBeIeHU 0ObeKTa

I') Het npaBunsHOrO OTBETA
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14. MaTtemaTHUecKast Mo/1e/b Oy/IeT a/ieKBaTHA peabHOMY O0LEKTY, €CIH

A) uMeeTCs KOTHYSCTBEHHOE COOTBETCTBHE MaTEMAaTHIECKOH MO/TETH pealbHOMY 00BEKTY

b) uMmeeTcs KaueCTBEHHOE UM KOJIMYeCTBEHHOE COOTBETCTBHE MATeMaTHIECKOH MOJISIIH peaIbHOMY
00BeKTY

B) uMeeTcs KaueCTBEHHOE COOTBETCTBHE MATEMATHUSCKOH MO/IE/IH PeallbHOMY 0OBEKTY

I') Her npaBuiibHOrO OTBETA

15. Cratnueckasa moaeys XTII onucriBaeT:

A) CranuoHapHbId PeKUM JABHIKEHHS IOTOKOB CHCTEMBI,
b) HecrauuonapHblil peskuM ABUKESHHUS IOTOKOB CHCTEMbI;
B) Her nnpaeunsHOrO 0TBETA

16. B cooTBeTCTRUM C TPHHITUNIAMH TOCTPOSHHUS (PHURHKO-XHMHUYIECKHX ONOUYHO-CTPYKTYPHBIX
mozenied XTII ypapHenust TemioBeiX 6aancoB noTokoB XTC qoKHEL ObITh JOTIOIHEHDL:

A) HHTEHCHBHOCTSIMH UCTOUYHHUKOB BELECTBA,

) UHTCHCHBHOCTSIMHA HCTOUYHHKOB TeTLIIA;

B) UuTeHCcHBHOCTSIME HCTOUYHHKOB BEIECTBA U TEILIA;

I') Het npaBuisHOTO OTBETA

17. Kakue ypaBHEHHs CIeyeT UCKIOYATL U3 CHCTEMbl YPABHEHUH MAaTEMATHYESCKOIO OIIMCAHUS
21117

A) YparHeHUs ¢ COBMAJAIONAMH Pa3MEPHOCTIMH JISBOH U MPaBoOH JacTel;

B) 3apucuMEIe YpaBHEHHST,

B) Ypapuenus orpaHudeHUH Ha KOHCTPYKIIHOHHBIC MMapaMeTphl anmapaTos;

I') Het npaBryibHOTO OTBETA

18. Pacuér peakropa ¢ MEHIAIKOH — 5TO pUMep pacuéTa Ha

A) MHKPOYPORHE HEPAPXHH CHCTEM XHMHYSCKOH MTPOMBIIIICHHOCTH
B) ypoBue npenupusitust

B) ypoBHe XMMHYECKOI'0 IIPOU3BOICTBA

I') ypoBHE KOMTIAaHUH HITH 00HETHHEHUS

J1) Het npaBuiibHOTO 0TBETA

19. KoMnproTepHas Mo1eIh TIpoIecca — HTo:

A) TeXHOJIOTMYECKasl CXeMa pealibHOTO Mpolecca

b) peamizopaHHBIM Ha KOMITBIOTEPE ATITOPUTM PENISHUS CHCTEMbI YPAaBHEHU N MaTeMaTHISCKOTO
OTIUCAHMS TIpoIlecca

B) nelicTryromas MUI0OTHAS YCTAaHOBKA Mpoliecca B YMEHbIIIEHHOM MacmiTabe

J1) Het mpaBuibsHOTO OTBETA

20. Tmnamugeckasd moaeab X 11 omichipaeT:

A) Toabko cTarHOHAPHBIH PEIKUM MIPOTSKAHUS TeXHOJIOTHUSCKOTO Tpollecca;

b) HecTarmuonapHsiit peskuM MpOTEKaHHUS TEXHOJIOTHUSCKOTO TIpolecca;

B) Her nipagunsHOTrO 0TBETA
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bujernl

MMHHHUCTEPCTBO HAYKH Y BLICIIETIO OBPA30BAHHWS POCCUMCKOHN OEJAEPAITUA
QEJAEPAJIbHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YYPEX JEHHE BBICIIIETI'O OBPA3SOBAHIIA

«MOCKOBCKHI HOJII/ITEXHIf‘I‘IECKI/II‘/‘I YHHUBEPCHTET»
(MOCROBCKHH ITOJINTEX)

Kadenpa « MTHHOBaIIMOHHBIE MaTepHAIIbl IPUHTMETHAHH/TYCTPHH »
JucnummmHa « KoMieploTepHOE MO/ISJIMPOBAHHE B MATEPHAIIOBE/ICHUH»
Hanpagienue noarotoBku «MaTepHasioBeeHHE H TEXHOJIOTHH MaTePHAJIOB »

Kypc 3. popma oOyueHHs 0UHAas

BHJIET Ne 1

1. OcHOBHBIE THIIBI MATEMATHIECKHX MO/IEJICH.
2. MojenupoBaHHe IPOYHOCTHBIX XapaKTePHUCTHK MTOJUMEPOB.
3. MojenupoBanue TIUIOPU3HYECKHUX XapaKTePUCTHK TOJIUMEPOB.

MHUHHUCTEPCTBO HAYKHU U BEICHIETO OBPA30OBAHMUS POCCHUHUCKON OEJAEPAIIMA
@EJEPATILHOE TOCY JAPCTBEHHOE AB TOHOMHOE OFPA3OBATEIBHOE YUPEXJEHHE BEICIIEIO OBPA3ZOBAHILT

«MOCKOBCKHI HOJII/ITEXHI‘/'FIECKI/II‘/‘I YHUBEPCHUTET»
(MOCKOBCKHH ITOJINTEX)

Kagenpa « MTHHOBAITHOHHBIC MATEPHAIILI IPHHTMESTHAHHTYCTPHH
Jucuummza « KoMIIBIOTepHOS MOICITHPOBAHNUE B MATCPHAJIOBSICHUH
Hanpagnenue nororopku « MarepralioBe/ieHHE H TEXHOJIOTHH MaTe PHAJIOB»

Kype 3, popma obyuenust ounast

BHJIET Ne 2

1. Duzpdeckue MoICTH qehOPMAITMOHHBIX XAPAKTSPHCTHK IOTUMEPOB.
2. OcCHOBHBIC CIIOCOOBI MOJICTTHPOBAHHUS CBOHCTB MOJAMEPOB.
3. @akTopbl, ONpeJIeISoNHe TOYHOCTh MOJIEJIHPOBAHHUS CBOMCTE MOJIMMEPOR.
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YTRep:KIaI0

SaBenyronuii kadgenapoi «MHHOBAIIMOHHBIE
MaTepHAJIbl IPHHTMEIHAHHAYCTPUH »
K.(p.-M.H., TOTICHT I".O. PriTukOR
«  » 202 r.

MeTtoanueckue yKa3aHUA
1o HpOBeHeHHI-O SK32aMEHa IO JUCHHUILIIHHC

((KOMHLIOTGpHOG MOJACJIHPOBAHHUE B MaTCPHATIOBCICHHH

Hanpapsienne noaroropku: MarepruaioBeieHHe H TSXHOJIOIHH MaTEPHAJIOB
[Mpoduns «HMmxenepus MoIMMepHBIX MaTepHATIOBY»
Dopma 0OyueHus - 0UHAs

1. Dxzamen sBistercs (OpMOH IPOMEKYTOUHOH ATTECTALMHM 110 UTOIaM BbIIOJIHEHMS
00yUaIOMHUMHCS BCEX BUAOB KOHTPOJILHBIX MEPOTIPUSITHH, MPeTYCMOTPEHHLI X pabodel TiporpaMMoit
JUCITUIUIHHB] « KoMTIBIOTEpHOE MO/ISTTHPOBAHHE B MaTePHAIOBSICHHH .

2. Dx3aMeH MOKeT OBITH BBICTaBJIGH TOJIBKO OOYYAIOIHMCS, BBINOJHHMBIIHM BCE BH/BI
yueOHOH paboTLl, MpeAyCMOTpeHHOH pabodel mporpaMMoM MO JMCHHIUIMHE: BLINOJIHHIN Ha
MOJOXKHTENLHYIO OIEHKY KOHTPOJIbHBIE padoThl, BHITIOJHWIM HMHIWBHAValIbHBIC 3a/laHHS Ha
NPAKTHYSCKUX 3aHSITHSIX.

3. Dk3aMeH NpHHHMAaeT MpernoaBarelb, MPOBOJHBINHH JIGKITHOHHBIC H TIPAKTHYCCKHE
3AHATHSL

4. B cnyuae HesABKM 00ydYalomerocs Ha SK3aMeH B 3aUeTHO-DK3aMEHAIIMOHHOH BEJOMOCTH
IIPEII0aBaTe/IeM AU ChIBASTCS — «HE SBHIICSY.

5. Tlocme »kzamena mpemnojaBaTe/h O(QOPMISIET 3a4eTHO-DK3aMEHAIMOHHYIO BE/IOMOCTDL
YCTAHOBJICHHOH (opMBL.

MeTonnuueckne ykazaHusl oOCYAICHB HA 3acedaHHH Kadeapbl « » 202
rofa, mpoTokom No .
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JIOIIOJTHEHUSI U H3MEHEHHSI B PABOUEI ITPOTPAMME
HA 202 -202 VUEBHBII I'OJ1

B paGouyio nporpaMmy BHOCSITCS CJICAVIOIUES H3MCHEHHSL

Zasenyromui Kadenpol « THHOBAITHOHHBIC MAaTEPHAIIBI TIPUHTM €THAMH TYCTPHH

/I".O. PrrTHkOB/
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