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1. Ieian ocBoeHus AUCHUILIMHBI

K ocHoBHEIM oeJanM  OCBOCHHA  JHCIHILIHMHBI (<KOM1'ILIOfT6pH06 MOJACJHPOBAHHEC B
MaTCpHaAJIOBCICHHH» CIICAYCT OTHCCTH!
* (bOpMHpOBaHI/Ie OCHOBHLIX IIPHCMOB Mo3HaBaTe/IbLHOH JSATCIIBHOCTH CIICITHAJIUCTOB B
o0J1acTH MO/ICJIMpOBaHHuA CBOMCTB MaTepHAJIOB,
* (l)OpMHpOBaHHe HaBBIKOB. HeOGXOZ[HMLIX JJIA YHaCcTHA B CO3/JaHHH HOBBIX MATEPHAIIOB
H TeXHOIOTHH IPOH3BO/ICTBA.
K ocHoBHLIM jagavdaM oOCBOCHHA JHCIHILIHHBI <(KOMHBIOT€I)HO€ MOJACIUPOBAHHC B

MaTCpHAJIOBCICHHH» CIICAYCT OTHCCTH!

» pacoiupeHue H 3aKpCIUICHHE TCOPCTHUCCKHX H IIPaAKTHUCCKHX 3HAHHH 1o
HeopraHquCKoﬁ, OpFaHHIIeCKOﬁ, (I)HBHIIGCKOI\:I H KOJUIOHI[HOﬁ XHUMHH, HGOGXOZ[HMBIX PIRIE: |
IMPOBE/ICHHUA HaYYHBIX HCCHGHOB&HHﬁ H IIOCTAHOBKH OIITHMH3AIlHOHHLBIX 3a1ay4,

* H2IVUICHHC CYIIHOCTH (I)HSI/IKO-XHMHIIGCKHX H XHMHYCCKHU X [Iponcccon,
MMPOHCXOMMANIKX B IIPOHU3BOACTBE PA3JIMYHLIX MATCPHAJIOR,

» (bOpMHpOBaHI/Ie Hpe,[[CTaBJ'IeHHﬁ 00 OCHOBHELIX DTalax PEUICHHA 3aJa9d pecali3allHH
KOHKPETHOT O HAIIPABJICHHA B MaTCPHAJIOBCICHHUH,

* O3HAKOMIJICHHE ¢ COBPEMCEHHBIMH JNOCTHKCHHAMH IO COZJaHHIO, TIPHMCHCHHKY H

MepCreKTHBAM Pa3BHTHS MATEPHAIIOB &/[eHHS MOJTHMEePHBIX MATEPHATIOB.
Ob6yuenne mo uciuiimHe «KoMibloTepHOe MOJIETUPOBAHUE B MATEPHAJIOBEICHHH
HAIPABICHO Ha GOPMUPOBAHNE ¥ 00YVUAIOIHXES CISIVIONINX KOMISTSHITHH:

Koa u HauneHoBame KoMITIeTeHII

NHMKATOPHI TOCTHKEHHS KOMITe TeHITHI

OIK-1

CrocobeH pemaTtek 3aaadd, OTHOCAINHCCHA K
HpO(l)eCCHOHElJ'IBHOﬁ ACATCIIBHOCTH, TIPHMEHAA
MCTOABl MOJCTHPOBAHHA, MaTeMaTHYECKOTO
aHaJin3a, CCTCCTBCHHOHAYYHBIC H O6IJ.[6HI-DKG-
HCPHBIC 3HAHHA

HOIIK-1.1. Pemaer 3amayuu, oTHOCATHECT K TpodeccHo-
HAJIBHOH JCATC/IBHOCTH, IPHMEHSS METOBI MOJACIMPOBa-
HHMA, MATEMATHUECKOTO aHaJH3a, €CTECTBEHHOHAYUHBIE H
OOIICHHKCHEPHBIC 3HAHHSL

OIIK 2

CrocobeH y4acTBOBaTh B TIPOSKTHPOBAHHH
TEXHHUECKHX 00BEKTOB, CHCTEM H TEXHOJIOTH-
YECKHX MPOIECCOB ¢ YUETOM SKOHOMHUYECKHX,
HKOJIOTHYCCKHX H COLIHA/ILHBIX OIPaHHICHUH

HOIIK-2.2. Brnaacet HaBRIKaMH OTIEPaTHBHOTO BHITOIHE-
HUS TpeboBaHHH paboduero MpocKTa.

OIIK 5

CrocoOeH peliaTh HAYYHO-HCCIICA0BA TEIBCKHE
3a71a4H TIPH OCYIIECTBIIEHHH MPOdeCcCHOHAITE-
HOH JCATS/IBHOCTH ¢ IIPHMCHECHHEM COBPEMEH-
HBIX HHPOPMAITHOHHBIX TEXHOIOTHH H TIPH-
KJIaJHBIX AIIIAPaTHO- IIPOIPAMMHBIX CPSACTB

HOIIK-5.3.CocTaBmsaeT OTYCTLI IO HAYUHO-MCEIE/T0-
BATEJILCKOM JISATEIIFHOCTH ¢ IPHMEHEHHEM KOMIThIO-
TePHBIX TSXHOJIOTH,

ITK-1

Crocoben pazpabaThiBaTh 1THPPOBBIE MO-
JeITH THIOBLIX TeXHOJOTHUSCKUX IIPOLIec-
COB H TeXHOJIOTHH MAaTepHAJIOB

HIIK-1.2. MogemupyeT u pa3zpabaTbIBacT dTAIbl TeX-
HOJIOTHUYESCKHUX IIPOIECCOB H COCTABLI MATEPHAJIOB Ha
OCHOBE aHAJIU3a YCJIOBHHM MX HKCILTYATAIIMHA H C Yie-
TOM SKOHOMHY eCKHX (PaKTOpPOB;




2. Mecro gucunivinibl B crpykrype OOII marucrparypsbl

Juciiummina b1.1.11.3 «IKoMObloTepHOE MOACTHPOBAHHE B MATCPHAIIOBE/ICHUN» OTHOCUTCS K
JacTH, (QOpPMHPYEMOH YUYACTHHKAMH 0Opa3oBaTeNIbHBIX OTHONICHHWH, JMCITUIUIMHAM OCHOBHOM
oOpazoBaTellbHOH TporpaMMbel MarucTpatrypbl. Jluciuiuimna «KoMnbrTepHOe MOJSIHPOBAHHE B
MaTepPHAIIOBESHUN» B3aUMOCBS3aHA JIOTHYSCKH H COJIEPKATEIILHO—METO/IHYSCKH CO CISTYIOIMUMH
qucoummnamu QOI1:

B uacmu, popmupyemon yuacmuukam obpazosamenbislx omuouiennuti (b1.2):
— TexHoMornH MOMMMEPHBIX U KOMITO3HUITHOHHBIX MATSPHATIOB.
— MopemupoBanue CBOHCTE KOMIIO3UTOB.
— QOTONOIUMEPH3YEMbIE KOMITOZHITHH.
— HudopMarinoHHbie TEXHOJIOTHH H TIPUKJIA/IHBIE alllIApaTHO -IIPOTPAMMHBIE Cpe/ICTRA.
— VIpaBiieHHE KAaUSCTBOM B MIPOH3BOICTBS MATEPHAIOB.

3. CTpyKTypa U cojiep:RaHIe JUCITUILTHHBI

3.1 Bujasl yue6Hoii paGoThl H TPYA0EMKOCTh

O0mas TPYIOCMKOCTh THCIHIUIHHBI COCTABIKIST 4 3adeTHLIX COHUHHI, T.e. 144
akaJieMuueckux 4yaca (90 "acos caMocTosiTelbHAS paboTa 00yIarONIMXCS).

JIMCIUILTHHA W3yYaeTcs HA NIECTOM ceMecTpe Ha TpeTheM Kypce: JieKiuu — 18 uacoe,
npakTUiecKue 3aHATus — 36 yacos. GopmMa KOHTPOJIS —3K3aMeH.

CrpykTtypa H®  coaepikaHHe JUCHHMIUIMHBI  « KoMmMmObloTepHOS  MOASIHpOBAHHME B
MaTSPHANOBSASHUM» TI0 CPOKaM U BHIAM paboThl oTpazkeHsl B [lpunoxkenun 1.

OOBEM THCIMIUIMHLI 10 BHIaM VICOHBIX 3aHATHH (B Hacax) — ouHafl popMa 00OVICHHS

Buy1 yueGHoli padoThl Beero Centectp
YACORB 6
AymMTopHbIe 3aHATHH (BCET0) 54 54
B Tom uuncie: - -
Jlexiun 18 18
[IpakTrueckue 3ansatus (113) 36 36
CamocTofiTeTHhHAA padoTa (Bcero) 90 90
B Tom uunce: - -
[MonroToBka K nekiMoHHbIM 3aHaTHIM (Pedepar) 18 18
[loaroToBka K npakTHUYeCKAM 3aHsaTHsM (PIP) 18 18
[lonroTopka k nk3amMeny (K/P) 18 18
Bun npoMexyTodHON aTTeCTalldH — DK3aMEH 36 36
O0mas TpYToeMKOCTE Yac / 3ad. . 144 144




3.2 TemarnyecKuil JIAH U3YUYEeHUS JUCHUATNLINHBI

:é[ Buik1 yueOHBIX 3aHATHIL, BRIIIOYAS
E E —%\ CAMOCTOATEILHYIO padoTy 00yUalo-
No Paznen/Tema § % S e, Hac
o JAncipnmmnb .E w2 KonrakrHas padora CamocTo-
O TeJIbHAs pa-
Bceero NnpaKTuye- | 60Ta o0yua-
JICKIIHHI
CKME 3AHATHA |  IOIIMXCHA
1. Tema 1. Beemenne. OCHOBHLIE TOHSI- 12 2 4 6
THSL, 33J1a91 MOJISIIHPOBAHHS.
2. Tema 2. llomsiTHe 0 MOoge IIX H MOJe- 12 2 4 6
mapoeanuu. Kiaccudukaiusa moje-
Tei.
3. Tema 3. OCHOBBI MOACTHPOBAHHS Ma- 12 2 4 6
TEPHAJIOB W TIPOIIECCOB
4. Tema 4. OcHOBHBIE METOABI MOJCSIIH- 12 2 4 6
pPOBaHUSL
5. Tema 5. MeTojbpl MOJeTUpOBAHUA B 12 2 4 6
MaTepHAIOBE/[eHUH
6. | Tema 6. Mojenm cTpyKTYpbl HOJHMEp- 12 2 4 6
HBIX MATEPHAIIOB
7. Tema 7. MopnenmupoBaHHe MeXaHHYe- 12 2 4 6
CKHX CBOHCTE TIOJIMMEPHBIX MaTepHa-
JIOB
8. Tema 8. MojenupopaHHe TNpOHHUIAE- 12 2 4 6
MOCTH TIOJTUMEPHBIX MATEPHAIIOB
9. Tema 9. MaremMaTHUeCKHEe MOISIH 12 2 4 6
TEXHOJIOTHIECKUX MPOTECCOR.
Beero 108 18 36 54
IE3aMeH 36
Hroro 144 18 36 90




3.3 Coaep:xranue JUCHUILINHbI

Tema 1. Beeienne. OcHOBHBIE TIOHATHH, 32/1a4H MOeJTHPOBAHUH

HcTopuueckas cripaBKa pa3sBHTHA MOJCTUPOBAHUS H MOJICIIHPOBAHHSA B 00IACTH MATSPHATIOB
W TexHonorud. OCHOBHBIE MOJIeNIH, HCHOJIB3YeMble JUIS OINWCAHHS CBOWCTB MATEepHAJIOB.
Mojiempopanie TexXHOJOTHYECKHX TiporieccoB. OOo3HAUeHHME OCHOBHBIX IleJieH W OCHOBHBIX
0o0BLEKTOB JIGKITHOHHOTO Kypca. OmnpejlelieHHe OCHOBHBIX TEPMHHOB JUCIHILTHHLL ['paduueckuii
MaTepHall, PACKPBIBAIOIMIMKN 3a/au¥ M BOIMOMKHOCTH MOJCIMPOBAHHUSA CBOMCTB MaTepHajoB, B
YCIOBHSX KOTOPBIS OTIMYAIOTCS OT PIKHMOB HCIBLITAHUH MaTepHAJIOB.

Tema 2. IlousiTHe 0 MO/IEJIAX M MOAETHPOBAHUM

Knaccudukanuss wmojened, aHaim3 pas/MuHbiXx  QopM  KiaccuHKAHH  MoOJIelel,
onpejelieHHe ONTHMAJIBHOH KIAaccH(PHKAIIMM MOJeJed H HMCXOAS W3 BLIOPAHHOH CHCTEMBI
KJIACCH(PHKAIMM OTIpe/Ie/ieHHe OCHOBHBIX TOJIXOJIOB K M3VUCHHIO JIMCIUIUIHHBL. OrnpeseneHue
nporecca MOACIUPOBAHUS, CTAAUH MOJSIHMPOBAHUSA M WX BJIMSIHHS Ha TOYHOCTh IPHMESHSHHS
MojIe/IeH Ha TIpakTHKe. | paduduecKkuii MaTepHA MO TeME JICKITHH.

Tema 3. OcHOBBI MOJAE/THPOBAHUSA MATEPHAJIOB H IIPOIIECCOB

OcHoBHBIE TOAXOABI K MOASTHPOBAHHMIO 3aJad MAaTepHATIOBSICHHS. AHAJOTOBBIC,
BH3YAIILHBIS, MATEMATHUSCKHE H SMITUPHIESCKHE MO/ISIIH IIPOTHOZHPOBAHHS CBOHCTB MaTEPHAIIOB, HX
3aBHCHMOCTH OT COCTaBa M TeXHOJOIWW mnojyueHus. CpaBHEHHe pasIUYHBIX TONXOJI0B K
MOJCIMPOBAHHIO CBOMCTE MaTepHaioB. Cnaiapl, CoaepKaIie OCHOBHBIC MOJISIH U HX YPaBHSHUSL.
AHaJH3 OCHOBHBIX MOJICTICH M ONpeIe/cHHS OTPAHHICHHH MOJIC/ICH, TIPHHATHIX TpH pa3padoTKe H
MPHUMCHSHHS Ha TMpakTHKS. PaccMoTpeHHe rpadHUSCKHX MOASTICH W WX BO3MOXKHOCTSH, OOIIHE
CBEJICHHSA O TOCTPOCHHE rpadHvIecKUX 3aBUCUMOCTeH W aHalinza TpaHUeCKHX 3aBHCHMOCTEH,
TEeH/ACHIIHH, BBITCKAIONHE W3 TpadUUecKuX 3aBHCHMOCTeH. ODKCTpanosiusa Tpaduueckux
sapucuMocTei. KommbroTepHblie mMeTopl 00paloTku rpaduyecKuxX 3aBUCHMOCTEH H TOJIYUYSHHE
OMITHPHUCCKUX MofeiacH. [IpHHIUOBI, METONBI H MPOICSIYPRI MOJCIHPOBAHHS KaK (DOpMBI
OTPAKSHHS, OTTHCAHUS H UMHTAITHH ACHCTBUTSILHBIX CHCTEM (0OBEKTOB H IPOISCCOR).

Tema 4. MeToBI MOIC/IMPOBAHUA B MATE PUATIOBEIeHHU

OcHOBHBbIE MeTO/Ibl  MOjeiupoBanus. OIGHKa OTJIEJBHBIX METOJIOB  MOISIIHPOBAHMUS,
CpaBHCHHES MSTOMOB MEKIY CO00H, 000CHOBAHHS BRIOOpA ONTHMAILHOTO METOAA MOJICTHPOBAHUS B
3ABHCHMOCTH OT peIIAeMBIX 3a7ad B 00JacTH NPHKIAJHOTO MaTepHaloBeacHma. OOpaboTka
OKCTICPHMEHTAIBLHEIX  pe3yjbTaToB. OO0MmMHUe MpeACTABJCHHS O IOTPSITHOCTH H3MEpPSHHH
AKCIIEPHMEHTAJILHBIX BEJIHYWH W pacdera (MpsAMbIe U KOCBEHHBLIE TOTPENTHOCTH, BEPOATHOCTHAS
MOTPEITHOCTD). OCHOBHBIC METObI pacueTa MOTPLITHOCTH Ha MpakTHKe. KoMIbIOTepHAA IIporpaMMa
MOCTPOCHHUSA TPpapHUSCKUX 3aBHCHMOCTEH ¢ MCIIOJIL30BAHHEM DKCIICPHMEHTANILHBIX pe3y/JIbTaTOR U
HAHEeCCHHE HAa KOMIBKOTEepHBIE Tpadukud mnorpemHocTd. OCHOBHBIC BHJIBI MOJISIHPOBAHHSA:
KOHICTITYaIbHOE, CTPYKTYPHO-(PYHKITHOHAIBHOS, (PHIHUSCKOS, MATEMATHICCKOS H KOMITBIOTSPHOS.
OcoOSHHOCTH H BO3MOKHOCTH MaTEMATHISCKOTO H KOMIIBIOTSPHOTO MOICTHPOBAHUS HETIPEPHIBHBIX
W JTUCKPETHBIX CUCTEM.

Tema 3. MeToabl MOJe/TMPOBAHIA B MaTe pHAIOBE TeHUN

Ornpe/iesieHne 3a/1a4 MOJISITUPOBAHHS CBOMCTB MaTepHalioB. CBsizb MEK/Y CBOHCTBAMH M
Ha3HAUCHHEM MaTepualior. OOMUe TMOHATHS 0 MaTepHAIaX MOJHUTpaGHISCKOTO H YIAKOBOUHOTO
HazHaueHHS. OmnpeneieHue oO0mero o0beKTa HIVUCHHS, KOTOPBHIMH SABJSIOTCS MOJMMEPHBIC
MaTePHANBI, BBRISABICHHES TpeOoBaHHH K NPHMCHCHHIO ITOJHMEPHBIX MaTepHATIOB IOJHIpadHH H
YHAKOBOYHOM TIpouzBoJicTBe. [JoHATHS MeXaHHIeCKHEe CBOHCTBA MATEPHATIOB, H3MEPEHHS U pacueT
Ta0yJIMpOBAHHBIX TOKazaTelled MexaHuueckux ceodcts. [lonsartue dazoroit u uddysnonHoM
MPOHHIIAEMOCTH TIOJMMEPHBIX MATepHAJIOB, METO/IbI HM3MEpeHHs M pacueTa MapaMmeTpoB
MPOHUITASMOCTH TOJHMEPHBIX MaTepHasiop. BiusHue MOBSpXHOCTH MOTUMEPHLIX MAaTepHAJIOB Ha
dopMHEpOBaHHE YIIAKOBKH, METONBI PSIICHHS TMpoOIeM TPSHHS MOJHMEPHBIX IUICHOK IO METaslly,
CIMITAHUS TIONHMEPHBIX IUICHOK TIPH HAMOTKES pPYJIOHOB OOJBIIOTO JHAMSTpA M MAacChI.
AHTHCTATHYECKAsT 00pabOTKa MOJUMEPHBIX TJICHOK.

Tema 6. MoJiesM CTPYKTYPhI NOJUMEPHBIX Tl



Jlanbl o0mHMe NPEJCTABICHHS © NOJMMEpax H CTPYKTYpe IOJHMEPHBIX MaTepHAJIOB.
Avopduple B KpHCTAJUIMUSCKMe IOAMMephl. PaceMoTpema pasHHIIA MEKIY CTPYKTYpoOH
IIOJIMMEPHBIX M HU3KOMOJISKYJIIPHBIX Tell llpeacTaBieHsl NaHHBIE 0 IPHMEHEHUH MOJCKYJIIPHO -
KHHETHYECKOH TepMOJUHAMUYESCKOH MOJEIH CTPOSHHS BEMIECTB JJISI OIIHCAHHUS CBOHCTB HH3KO H
BLICOKOMOJIEKYJISIPHBIX  Tell.  IIpejcTaBieHbl MOJICNH, ONPEICIBIIONHE XHMHUECKOe CTPOSHHE
MaKpOMOJIEKYJI, KOH(POpMAIIHIO MaKpOMOJICKYJI H WX IIPUMEHEHHE /U1 [IPOTHOZUPOBAHUS CBOHCTB
HIOJUMEPOB H U3MEHEHHS CBOHCTE B pA3JIMYHBIX YCIOBHSIX 3KCIUIYATAIIMH TIOJMMEPHBIX MATEPHAIIOB.
JlaHBl MOJeNH, CBAZBIBAIOIIHE H3MEHEHHE CTPYKTVPHI IIOJHMEPHBIX MAaTepPHAJIOB IIPH PA3IHYHOH
TeMIlepaType OKCIUTyaTalMu. DBpeaeno moHsTHe  (HUIHYECKHE  COCTOSHHS — MTONHMEpOB,
TeMIIepaTypHble TPaHUILI TepeXoaa MEXTY BLICOKOMIACTHUHLIM U CTEKIO00PasHBIM COCTOSIHHAEM.

Tema 7. MogeupoBaHie MeXaHHUECKHX CBOICTB MOJIMMEPHLIX MATEPHAJIOB

3HaueHHe MEXaHHYECKHX CBOMCTB TOJMMEPHBIX MATEepHAJIOB NMPH HMX HCIOJIL30BAHUU B
noyrrpaduu U yIakoBOUHOM Mpou3BoIcTBe. MeTopruueckas cipaBka HCCIIEIOBAHHS MEXaHHUISCKUX
cBOHCTB. PazHOCTE MEKIY MeXaHHISCKUMH CBOHCTBAMH HH3KO H BRICOKOMOJICKVIISIPHBLIMH TEITaMH.
Yrpyrue, MIACTHUSCKHE U BIA3KOYIIPYTHe MaTepHalibl. PazpaGoTka Mosesiel MeXaHUISCKHX CBOHCTB
MOUMEPHBIX  MaTepuayiioB. llpoctelimue wMexanuueckue wogenau. [lpaBuno mocTpoeHHsA
MeXaHHYeCKHX MoJlelied noauMepHbIXx Tell. Mogems Makcresma. Mojens Kensepuna-Qoiirra.
[paeuna noctpoeHus cAOKHBIX Mojienel. [lapannensHoe coenuaenne mojteneli. [locnenopateabHoe
coeluHeHne Mmojlened. IlpakTHdueckoe TpUMEHEHHE MPOCTEHINHX MEXaHHYECKHX MOJICIIeH.
MexaHHYeCKHE MOJISIH MOTUMEPHBIX TSI

Tema 8. MoesiMpoBaHMe IPOHUIIAEMOCTH MTOJTMMEPHBIX MATEPHATIOB

(azopast v UG yIHOHHAS IPOHUITASMOCTH IOJAMEPHBIX MATSPHATOB. 3HAUCHHE PA3THUHBIX
THTIOB TIPOHUIASMOCTH TOJIMMEPHBIX MATEPHAIIOB TI0 Ta3aM H 3KH/IKOCTSAM JIJI8 OJUrpadud eCKoro u
YHaKoBOYHOTO npouspojicTea. Mojemmpopanne ¢a3zoBol NPOHHIIAEMOCTH Ta30B W KHIKOCTEH B
MOPHCTHIX TTOJUMEPHBIX MaTepHanax. JIMHEeHHbIH W HellMHeHHbIH 3aKoH JApcH. MojemmpoBaHue
audpy3HOHHOH NPOHHUIIASMOCTH TMOJHMEPHBIX MaTepHaloB. llepBerit m BTopoif 3akon uka
COOTBETCTBEHHO Il CTAIMOHAPHOTO W HECTAIIHOHAPHOTO IIePeHOCa Ta30B W KHJIKOCTeH B
NoJIMMepHBIX  MaTepHanax. [loaxoasl K MofaenupopaHuto JUGQGYIHOHHOH TPOHHUIIAEMOCTH
MOIMUMEPHBIX  MaTepHaloB. MaTeMaTHueckue MOASIM MPOTHOZHPOBAHHS MPOHUIACMOCTH
MOIMMEPHBIX ~ MaTSPHATIOB.  DMIHPHUSCKHS  MOJCIH  IpOTHO3HpoBaHHS  JHGPYIHOHHOH
MPOHUIASMOCTH TMOJUMEPHBIX MaTepHaioB. CpaBHEHHE MATeMAaTHUSCKMX M OMIIHPHUSCKHUX
Mojieied. OrpaHHYeHHS TPUMEHCHHS MOJISICH.

Tema 9. MaTemaruiecKie MOJIe/IH TEXHOJIOTHYECKHX TTPOIIECCOR

Jlanbl o0IMHe MPeICTABIICHHS O TEXHOJIOTHUSCKHX Mpolleccax, Kak OJI0Ka CHCTEM, OTASNIBHBIX
IEXOB H Olepalvid. Y CTAHOBJIEHBI OCHOBHEIE 33/1a9H MOJISIIMPOBAHUS TEXHOJIOT HISCKH X MTPOIECCOB,
KaK VCTAaHOBJCHHS CBS3¢H MOKIY OTACIBHBIMH OJIOKAMH MPOHM3BOACTBA. MoIeTIHpOBaHHS
TCXHOJIOTHUSCKHX OOBCKTOR BEITIONHSACTCA Ha MHKPO-, MAKpPO- H METAypOBHSX, PasIHYaIONIHXCS
CTCIICHBIO JCTANM3AIMM PACCMOTPSHUS TIPOLECCOB B paMKax TeXHOJOTHUSCKOH CHCTEMEI.
MaTeMaTHISCKOH MOJCIBI0 TEXHOJOTHISCKOTO O0BCKTA Ha MHKPOYPOBHS SBJLICTCS OOBIYHO
cucTeMa TH(pPepeHITHATLHBIX YPaRBHSHUH ¢ 3aJaHHBIMH KPacBBIMH YCIOBHAMH, HO TOUHOS PeIICHHS
MOMOOHBIX CHCTEM VyOaeTCsl MOJYYHMTH JHIb I YAaCTHRIX CIVYacB, MOATOMY IIepBasl 3ajada,
BORHHUKAIOMIAA TIPH MOJCIHPOBAHHH, COCTOHT B MOCTPOCHUH NMPHOIKCHHOH JHCKPSTHOH MOJISITH

JUIST 9UCIICHHBIX HCCISTOBAHHIA,

3.4 TemaTHKka ceMHHAPCKUX/TIPAKTHYECKHX H J1a00paTOPHBIX 3aHATHH

Tema 1. Brenenue. OCHOBHBIE TTOHATHS, 33141 MOJISITUPOBAHHSL.

Tewma 2. [Tonarre o Mmofensax u mofenuposanni. Knaccudukanms mostenei.
Tema 3. OcHOBHBIE METOALI MO/ICJIHPOBAHMSL

Tema 4. OCHOBHBIC METONBI MO/SITHPOBAHUSA



Tema 5. MeTo/1pl MOJIEJIMpOBAHUA B MATEPHAIOBE/ICHUH.

Tema 6. Mogemm cTpYKTYPBI MOJHMEPHLIX MaTSPHAIIOB.

Tema 7. Moagenupopanue MeXaHUISCKHUX CBOMCTBE MMOMMMEPHBLIX MAaTePHATIOB.
Tema 8. MonemipoBanue NpoHUIIAEMOCTH ITOJTHMEPHBIX MaTePHATIOB.

Tema 9. MateMaTHueckHe MO/IEIH TEXHOJIOTHISCKUX MPOIECCOB.

3.5 TemaTHka KYPCOBBIX MPOEKTOB (KYPCOBBIX paldoT)

He mpenyemoTpeno

4 y‘leﬁHO-MeTOI[H‘IeCKOQ odecreueHHe CaMOCTOATEIbHOI paﬁDTbI o JTHCOHILIHHE

Ne Ne Tembr Memoouueckue yxazanus
o (paznena) 1O BLINONHEHIIO CAMOCIOAMENLHON padomsl
JUHCITHIUTHHBI
1. Bee temer | IlorTOpHTH cojiep:kaHue JIEKITHH 110 8 KOHCIIeKTY. U3yuuTh pasjiesnsl U na-

parpadgbl OCHOBHOH H JOMOJIHHTSILHON JTUTSPATYPhl, YKA3aHHBIX MIpemoaa-
BatesieM Ha JeKIuH. U3yuuTh TeopeTHUecKHe pas/ielbl H COJIep:KaHue dKC-
MepUMEHTAILHON YacTH TabopaTOPHBIX padoT Mo pazaeTy JUCITUILIAHEL [ o-
TOBHUTHECS K BBHITIOIHEHHIO KOHTPOJBHOH padoThl MO pa3fieTy JUCIHILTHHEL
HCTIOJIB3YST KOHCIIEKT JICKIIUH, TUTepATypHbIC HCTOUHHKH, B TOM YHCIE pe-
cypcel UaTepHera.

4.1 HopmatuBHbIe JOKYMeHTHI 1 ['OCTHI

1. Ilpodecrangapt 40.136 - Cnoemmanmmer B 00JacTH pa3zpalbOTKH, COMPOBOKICHHS H
HHTETPALMH TeXHOJIOTHUSCKUX MPOILIECCOB U MIPOU3BOACTE B 0OJACTH MAaTepHAIOBEISHHA
W TEXHOJIOTHHA MATEPHATIOB.

2. TOCT P 2.106 EjuHasg cHcTeMa KOHCTPYKTOPCKOM JOKYMEHTallMH. TekcToBbie
TOKYMCHTBI

3. TOCT P 7.0.3 Cuctema cTaHAAPTOR 10 HHGOPMAITHH, OHOIMOTSUHOMY H H3JATSIILCKOMY
ey

4. TOCT P 2.105-2019. Enunasi cucTeMa KOHCTPYKTOPCKOHM JoKyMeHTaruu. OOmue
TpeQOBaHHS K TEKCTOBBIM JIOKYMEHTAM.

4.2 OcHoBHas1 JiuTeparypa

L.

[Totamuuxor, II.®. MogenupopaHue W ONTHUMH3AIHAA MATSPHATIOB M TEXHOJOTHUSCKHX
nporeccoB B nomurpadguu @ yueS. mocoOue U1 CTY/IGHTOB BbIcHl. yued. 3aBe/ieHuMH,
obOyuaronmuxcs no cretl. 150601.65 — MaTtepuaioBe/ieHHe U TEXHOJIOTHS HOBBIX MATEPHAIIOB;
W HanpapieHuw, 150100 — MarepuanoBenenne W TexHolorus wmatepuasios / ILO.
[lotamuukor, B.1. Uckammn, A.®. berma; M-Bo obpazopanusa u Hayka P®, ®I'EOY BIIO
"Mock. roc. yu-T neuati nMeHd UBana @egoposa’. — M. : MI'VII nmenn MBana ®egopona,
2012. - 162 c.

4.3. JonosiHuTe/IbHAA JIUTEpaTypa.

1. qI/ICTHKOBa, T.B. MaTemaTHuecKoe MOOC/IHPOBAHHC XHMHKO-TCXHOJOTHYCCKHX 0OLEKTOB ¢

pacipeeIEHHBIMU TapaMeTpaMHu : yued. mocolHe IS CTYICHTOB BhICHI. yued. 3aBe/IeHHH,
obyuaromuxcs mo Hanpaeiaeuuto 230100 "HudopMaTiKa H BEIYHCIATENbHAA TeXHuka" / T.5.
Yuctaxosa, A H. Ionocun, JI.B. Tonsnera; M-so obpazopanus u nayku PO, 'OV BIIO
"Cankr-IleTeps. roc. Texnon. wH-1, TexH. yH-T (CIIGI'TH, TVY), Kad. CAITY. — CIIG. :
[podecens, 2010. — 240 c.




4.4 duiekTpoHHble 00pa3oBaTe/IbHbIE PeCypChbl
1. http://www.nanonewsnet.ru/ - caliT 0 HaHOTeXHONOruaX #1 B Poccun
2.  http://www.nanometer.ru/ - caliT HAHOTEXHOJIOTHUISCKOTO o0mecTBa «HanoMeTp»
3. http://nauka.name/category/nano/ - HayYYHO-TIONMYJISIPHEIH TIOPTall 0 HAHOTEXHOJOTHSX,
OHOTeHEeTHKE H TTOJTYIIPOBOTHHUKAX
4.5 Jlunensdonnoe M cBo0OJHO  pacHpocTpaHsieMoe  [pOrpaMMHOe

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

4.6 CopemMeHHblIe TpodeccHoOHATBHBIe 0a3bl JAaHHBIX H WH(OpMaIHOHHBIE

CIIpaBOYMHLIC CHCTEMbBI

http://www.nanorf.ru / - ;xypHan «Pocculickie HAHOTEXHOJIOTHIY
http://www.nanojournal.ru / - PoccHHCKHE SIIeKTpOHHBIH HAHOKYPHAI
hitp://www.nanoware.ru / - oHITHATBHLIN calT MoTpeOUTEICH HAHOTOBAPOR
http://kbogdanov].narod.ru/ - «4T0 MOTYT HAHOTSXHOJIOTHH ?», HAYIHO-TIONYJISIPHBIH CalT O

e R =

HAHOTCXHOJIOTHAX.

5 MaTeprIaﬂbHO-TeXHI/I‘—IeCKOe odeceueHne
JIaGopaTopHbIe 3aHATHS HPOBOJATCA B CHEIHAJM3HPOBAHHBIX IOMEIIEHHAX, OCHAINEHHBIX
npudopaMH, HeoOXOAMMBIMH UL BLIIOJIHSHHS padoT U2 BeeX pazeioB Kypea. llepeuens ocHOBHLIX
IpHOOPOB U 000pYIOBAHHS HCIIOIB3YSMBIX [IPH H3VUSHUH JUCIHIUIHHDL:
OnTHYecKHe MUKPOCKOIIEL,
ATOMHO-CHIIOBOH MHKPOCKOIL,
CraHMpYIONHH 31eKTpOHHBIH MHKpockon JSM-7500F;
IIpubop a1 HaHeCeHUsI TOHKHX CJI0eB MOIYyIpPoBOAHUKA - CIIMHKOATHHT;
JuddepeHnHAILHBIN CKAHUPYIOTIHH KaJTIOPHMETP;
Crextpodoromerp — Spectro Eye Gretag Macbeth;
Crextpodoromerp CO-200;
4-X 30HJOBOE YCTPOHCTBO JJIS U3MEPEHHS MJISKTPOIIPOBOIHOCTH;
JlaGoparopHas yCTaHOBKA J1J1s1 OIpe/IeJIeHHs KPAeBoro yrjla cMayHBaHHMsL.
JlaGoparopHoe oGopyaoBaHHe, IKadbl JJIs XpaHEHHS XUMHKATOR, IMKa(bl 18 XpaHeHHd
00pasIoB MaTepPHATIOB.
B ciyuae oTcyTeTBHA HeoOX0MMBIX IPUOOPOR 00yUaOIHECH HCTIOIB3YIOT HHTEPAK THBHBIH
MaTepHaL
3apatust  o0CCICUMBAIOTCS  COBPEMCHHBIMM — TeXHMUSCKMMH — CPEICTBAMH  OOVUCHMS:
npoeccuonanbholl ayouo 1 sudeo annapamypoti, NPoeKmopom.
OO0yuaromuMes Jo/bKeH ObITh obeceueH cBOOOAHLIN JOCTYII K cpeacTBaM HH(POPMAITHOHHBIX
TEeXHOJIOTHH.
JlaGopatopHble MOMEIIEHHs PACIIOIOKeHbl B YU4eOHOM Kopryce 1o ajpecy r. Mockea, yiI.
[psaaumunkora, 1. 2 a, ayu. 1207, 1209, 1303, 1202.
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6. Meroauueckne peroMeH Al

6.1 MeTomu4yecKkue peKoMeHIALMH IS IIPETNoIABATE IS M0 OPraHM3ALH 00 YUeHHs

B ocHoBe camocTosTenbHOMH paboThl 00yUarONUXCs JIeKAT: cojep:kanue pabouel yueGHOM
MPOrpaMMbl, BOIPOCHI JUISL TIOJIFOTOBKH K KOHTPOJIBHBIM paloTaM, a TaKKe caMOCTOSTEIIbHOE
uzyueHue HHTepHEeT-pecypcoB 10 BOIIPOCaM MOJISIIHPOBAHHS CBOHCTE MATEPHAJIOB.

PexoMenayeTcsi MOBTOPUTE COACPIKAHHE JICKIHMH IO &¢ KOHCHEKTY, M3VUHThL pasielbl U
naparpadbsl OCHOBHON M JTOMOJHUTEILHOH JHTepaTyphl, YKa3aHHbIS MpemoJaBaTe/ieM Ha JISKITHH.
I'oTOBUTHLCS K BHITIOJIHEHHIO KOHTPOJIBHBIX padoT Mo pa3e/iaM JUCIUILIAHEL, HCIIONB3YS KOHCIISKT
JCKUIMH, TUTepaTypHbIe HCTOUHHKH, B TOM 9Hcie pecypesl Mutepnera.

PekoMeHTOBaHO MHUPOKOE UCHOJIb30BAHHE AKTUBHBIX H HHTEPAKTHBHBIX METO/10B 00YUSHHS,
HAYUHOM M CHOpaBOYHOM JMTEpaTyphl HpH MOATOTOBKE VUSOHO-METOJAMUSCKHX MATepHATIOB,
BO3MOKHOCTEH COBPEMEHHBIX HH(OPMAITHOHHBIX TeXHOIOTHH.

JeMmoHcTpaniusi Ha JIGKITMOHHBIX 3aHATHAX BHACO(PPATMSHTOB HAVIHO-TIO3HABATSILHBIX
BHJIeO(HUIBEMOB U COJIepIKaHUs TeIeTPAHCISITHH, TOCBANIEHHBIX BOIIPOCAM HAHOTEXHOJIOTHH.

6.2. MeTomm4uecKkHe YKA3aHHUS TIH O0YUATOIIHXCA 110 0CBOSHHIO TUCITHILTHHEBI
[lomyuenue yriayOaeHHBIX 3HAHHH MO TUCITHIUIMHE JOCTUTACTCS 3a CUST aKTHBHOH CaMOCTOsI-
TeIBHOH paboThl odyuaromuxcs. Bermensemsie yackl CPC 1enecoo0pasHo UCMONB30BATL JJISI 3HA-
KOMCTBA ¢ yIeOHOH H HayuHOH JUTepaTypoi 1Mo mpodieMaM THCIHILUIHHLI, aHAJH3a HAYIHBIX KOH-
Heniuii, (PopMHPOBAHUS KOHCIIEKTOR JICKITHH M BLITIOTTHEHUS JIOMAITHUX 3aJaHUH.
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7 @oH/1 OLICHOYHbIX CPeJACTB

7.1. MeToabl KOHTPOJISI H OIIEHUBAHUS Pe3VJAbLTATOR 00YUeHNS
B nponecce OGy‘IGHHH HCITOJIB3YHOTCH CIICAYIOIMHKE OIEHOYHBIC (I)OprI CaMOCTOATEIILHOH
paGOTI:.I 06yan-OH_[HXCH, OLCHOYHEIC CpeacTBa TEKYHIETo KOHTPOJIA YCIICBAaeMOCTH H

MPOMENKYTOUYHEBIX aTTeCTaHHﬁZ
— INOATOTOBKA K BLIITOJIHCHHIO ITPAKTHUCCKHX p360T H HUX 3alllUTa.
MOJCIIHPOBAHHC B

— pepepar mo Teme: «KommbloTepHoe

(MHIHBHAYAIBHO I KasKI0TO 00YUAIOIMIeTOC ),

MaTCPHAJIOBCACHHH »

— IIPAUMCPHLIC BOIIPOCEI K DK3aMCHY.
OncHOYHBIS CpCACTBA TCKYIICT O KOHTPROJIA YCIICBaACMOCTH BEKITIOYAIOT KOHTPOJIGHEIC BOITPOCEI
BT KOHTPOJIA OCBOCHHA 06yllaIOH_IHMHC${ pazac/ioB JHCOHUILIHHEI H 3alllUTa pe(bepaTOB.

Obpasupl TeM pedepaToB U KOHTPOJIBHBIX BOIIPOCOB IS IPOBEISHHUS TEKYIIETO KOHTPOJIISL,
OHJISTHI, IPHUBEICHBI B IPHIIOKCHUH.
B pesyabTaTe 0CBOSHUS JUCIHILUTHHBI (MOIYII1) GOPMHPVIOTSS CISAVIONIHE KOMISTSHITHH:

Koa v HauMeHOBaHNe KOM- Numikaropsl gjocTHxe- Iransi gopvu-
neTeHIH HUA KOMIIeTeHIUH dopma koH- | poBaHH#A (pa3-
TPOJIsA JieJIbI JINCITH-
TTUHBI)
OIIK-1 HOIIK-1.1. Pemaer 3agaun,
CrmocobeH pemiaTh 3aJadH, OT- | OTHOCSIIHECH K TpodeccHo-
HOCHIIHECS K Mpo(ecCHOHANIb- | HATBHOH JEATECNBHOCTH, TPH- —_—
HOH JEATENBHOCTH, TIPHMEHSS | MCHAS METOIBI MOJCITHpPOBa-
3a4eT Temer 1-9
METO/Bl MOACTHPOBAHUS, MATe- | HHS, MATEMATHYSCKOTO aHa-
MaTHYECKOTO aHallM3a, €CTe- | M2a, eCTECTBCHHOHAYYHBIE U SEBAMER
CTBCHHOHAYYHBIC H OOLICHIDKS- | OGILCHHMKCHEPHDIC 3HAHHSL.
HEPHbIC 3HAHUS
OIIK 2 HOIIK-2.2. Brageet HaRHI-
Crnoco0eH y4acTBOBATh B IIpoeK- | KAMH ONMEPAaTHBHOTO BHIMOI-
THPOBaHHH TEXHHUYECKHX 00bek- | HEHHA TpeGopanmii pabouero TecT
TOB, CHCTEM H TEXHOJIOTHUCCKHX | TIPOCKTA. 3a4eT Tema 1-9
MPOTECCOB C YUSTOM HKOHOMH- 3K3aMeH
YECKHX, SKOJIOTHYCCKHX H COLH-
ANTBHBIX OTPaHHYEHHH
OIIK 5
Crnoco0eH pemarh Hay4HO-HC-
P o HOIIK-5.3.CocTaBisieT oT-
CITETOBATETBCKHE 33714 H TTPH
YeThl 110 HAYYHO-HCCIIE/0-
OCYIIECTBICHHH TIpodeccHo- o TECT
. BATENBLCKOH AeSITebHOCTH
HaTBHOH NEATETBHOCTH C TIPHME- 3a4eT Tema 1-9
P ¢ IPUMEHEHHEM KOMIIBIO-
HEHHEM COBPEMEHHBIX HH(pOPMA- .
p " p TePHBIX TeXHOJIOTHH; ahddMeH
TTHOHHBIX TEXHOIOTHH H TIPH-
KITaHBIX alMmapaTHO- TMPOTPaMM-
HBIX CPE/ICTB
ITK-1 UIIK-1.2. MoaenupyeT u
CrnocoOen pazpabatbiBaTh | pazpabaTbIBaeT HTAILI TeX-
UGPOBBIE MOJIEH THITIOBBIX | HOJOTHUYSCKHX IIPOLIECCOB oot
TEXHOJOTHYECKHX IPOIECCOB | M COCTABBI MATEPHAJIOB HA
” 3a4eT Tema 1-9
H TSXHOJIOTHH MaTePHAJIOB | OCHOBE aHAJIM3a YCIIOBUH R
HX SKCILIYATAIMH U C yUe-
TOM PKOHOMHYSCKHX (ak-
TOPOB;
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B mponecce 0CBOCHUA 06p3.30BaTeJ'[LHOﬁ mporpaMMbl JaHHBIC KOMIISTEHIIHH, B TOM HHCJIC HX

OTACJIBHBIC KOMIIOHCHTEI, (bOpMprI-OTCH IHOBTAIIHO B XO0A<C OCBOCHHA 06y11aI-OH_[HMHCH AHCIHILIIHH

(MoayJiel), IpaKTHK B COOTBETCTBHHM ¢ Y4YeOHBIM IUIAHOM M KaJleHJapHbIM TpadukoMm yueGHOro

mpornecca.

7.2 IIkana u KpUTEPUH OLlEHUBAHUS Pe3Y/ILTATOB 00yYeHus

IlokazaTeneM oIeHUBAHMS KOMIISTCHITHH Ha PA3JIHIHLIX >Tallax HX (l)OpMHpOBaHHH SABJBICTCA

TOCTIKSHHE 00YIAIOMUMHCA TTAHHPYEMBIX pe3yIbTaToB 00YUSHHSA MO JUCITUILTHHE (MOTYIIIO).

TTokazare/m

Kpurepuu onieHUBaHU S

2

3

4

5

OIIK-1. Crioco0eH pemiaTh 3a1a4H, OTHOCHIIHECH K IIPodecCHOHAILHOM 1esATe/ IbHOCTH,
MpHMeHSAS MeTOIbI MO/ POBAHUA, MATEMATHYECKOT0 AaHAJIN34, €CTeCTREHHOHAYYHbIE H
O0IIeHHIKEHE PHBIE 3HAHUSA

HOIIK-1.1.  Pe-
MIAeT 3aJ1a4H, OT-
HOCSIMecs K
npodeccHOHATb-
HOH JcATeIbHO-
CTH,  IPHMEHSIIL
METOJBI MOJIEITH-
POBaHHSA, MaTEMa-
THYECKOTO  aHa-
7H3a, €CTECTBEH-
HOHAYYHBIE H 00-
HICHHKCHEPHBIC

3HAHHSL

Obyuaronuiica  He
pemiaeT 3amauM, oT-
HOCSIIHECS K IIpo-
(peccHOHATBHOM Aes-
TETBHOCTH, TPHME-
HSSL METOABL MOJle-
JMPOBAHHS, MATCMa-
THYECKOTO aHAJH3a,
ECTECTBEHHOHAYY-
HEIE H OOIIEHHKE-
HEPHBIC 3HAHHUSL

O6yyaroruiics
HMEET IIpECTaBiIc-
HHC O PEIICHHH 3a-
JauH, OTHOCSTIHECS
K IpodeccHoHaIb-
HOH  JIeSITETBHOCTH,
NPHMCHSA ~ METOBI
MO/IETTHPOBAHHSL, Ma-
TEMaTHYSCKOTO aHa-
TH3a, ECTECTBEHHO-
Hay4HBIC H OOILCHH-
*KEHEPHbIC 3HAHHA.

Obyyaronuiicss B
o0IeM pernaer 3a-
JadH, OTHOCHIIIU-
ecsl K mpodeccHo-
HaJIBHOH JesATeib-
HOCTH, TPHMCHSS
METOABL  MOJICIIH-
POBAHHS, MaTeMa-
THYECKOIO  aHA-
JH33, ECTECTBEH-
HOHAVYIHEIE H 00-
TICHHKEHEPHBIE
3HAHHSL

Obyyaroruicss B
COBEpLICHCTBE pe-
HIAET 33141, OTHO-
csTIHecs K mpodec-
CHOHAJIBHOH  jJcd-
TEITBHOCTH, TIPHME-
HSISL METOIBI MOJIC-
JTHPOBAHHS, MAaTe-
MAaTHYECKOTO aHa-
JH3a, €CTECTBEHHO-
HayYHBIE W 00-
TIEHHKEHEPHBIE
3HAHHAL.

OlIK 2.CnocoGeH y4acTBOBAaThH B MPOCKTHPOBAHHN TeXHHYECKHX 00LEKTOB, CHCTEM H TEXHOJOTHY -
CKHX [IPOLECCOB ¢ YYeTOM PKOHOMHYEeCKHX, 3K0JI0I HYeCKHX H COUHAJIBHBIX OrPAHHYeHH

HOIIK-2.2. Bia-
JICET HABBIKAMH
OLICPATHBHOT'O
BBITIOTHEHHS TPe-
Gopanwuii pado-
YET0 MPOSKTA.

OOyuatonmiicss  HE
BIAJICET HABBIKAMH
OLICPATHBHOIO  BBI-

TMOMHEeHHS  TpeGoBa-
Huii pabouero mnpo-
eKTa.

Odyuaronics
HMEET MPE/ICTABIE-
HHE O BJIAJICHHH
HaBBIKAMH OTIEpa-
THBHOTO BBITIOTHE-
HHUS TpeOoBaHUiH pa-
GoUero mpoeKTa.

OO0yuatonuics
BIIA/ICET HABBI-
KaMH OIICPATHB-
HOTO BBITTOTTHEHHS
TpeboBanuii pabo-
Yero MPOeKTa.

OOyuaronuics B
COBEPITICHCTBE
BJIa/JCET HABBI-
KaMH OTICPATHB-
HOTO BBITOJTHEHHS
TpeboBanmii pabo-
YETO TPOSKTA..

OIIK 5.Cnoco0eH peniaTb Hay4HO-HCCJIeA0BATENLCKHE 321241 NPH OCYIIeCTBIACHHH 11 PodhecCHOH AN B-
HOH 1eATeJIbHOCTH € IPHMEHEeHHEM COBPeMEeHHbIX HH(pOPMALHOHHBIX TEXHOJIOMHIH H NPHK/IAIHBIX all-

IapaTHO- NPOrpaMMHLIX CPEACTB

HOIIK-5.3. Co-
CTABJBIST OT-
YeTEI 110
HayYHO-HCCIe-
JOBATeJILCKOH
JeATeJIEHOCTH ¢

OO0y4aronuiics He
COCTABIBIET OT-
YeThl TI0 HAYTHO-
HCCIIETOBATEND-
CKOH JesaTe/ILHO-

OO0 yyarolHiics Mo-
KET COCTABJIITE
OTYETHI IO
HAaYUHO-HCCIET0-
BATeJILCKOH Jies1-

OO0yuatonuHcs
COCTABJISIET OT-
9eThI 110 HAYYIHO-
HCCNIeA0BATEb-

OO0yuaronmics B
COBEPILCHCTBE CO-
CTABJIICT OTUCTHI
0 HAYYHO-HC-
CIIeIOBATEILCKON
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MPUMEHCHUSM
KOMITBIOTSPHBIX
TeXHOIOTHI;

CTH C IIpHMCHC-
HHEM KOMIILIOTED-
HBIX TGXHOHOFHﬁ;

TJILHOCTH € MPH-
MCHECHHEM KOMIIL-
OTEPHBIX TEXHO-
JIOTHI;

CKOH JeATeILHO-
CTH € TIPUMEHe-
HHEM KOMIbIO-
TEepPHBIX TEXHO-
JOTHH

JeATSNLIOCTH ¢
IpUMEHSHUEM
KOMIIBEIOTEPHBIX
TeXHOIOTHH

IIK-1Cniocoben pazpadaTniBaTth 1M¢PoBbIe MOIe/TH TUIIOBLIX TeXHOIOTHYECKHX IMPOLIECCOB
H TeXHOJIOTHUH MATEPHATIOB

HIIK-1.2. Mo-
JeTMpyeT | pas-
pabateiBaet
HTAIBI TeXHOJIO-
THYSCKUX MPO-
T1[SCCOB H CO-
CTaBLI MaTepHa-
JIOB Ha OCHOBE
aHaJIH3a YCIIo-
BHH HX DKCIUTY-
aTallHH H ¢ yue-
TOM DKOHOMH-
YecKux akTo-
POB;

Obyyaroruics He
MOACIHPYET U pas-
pabaThIBaeT STATIBI
TeXHOJIOTHYSCKHX
MPOIECCOB H CO-
CTABBI MATEPHAJIOR
HA OCHOBE aHaJIH3a
YCIIOBHH HX DKC-
IUTyaTaIlud | ¢
YISTOM PKOHOMH-
qecKuX GakTopoB;

O6yuaroriuiics ¢
TPYIOM MO/ICITH-
pyeT H pazpabaThbl-
BaeT 3TAIbl TEXHO-
JOTHYECKHX TIPO-
I[ECCOB U COCTABEI
MaTepHAIOB Ha Oc-
HOBE aHAJIM3a
VCITIOBWH HX DKC-
TUTYaTAIIMH U C
YUeTOM SKOHOMHU-
JecKuX (PaKTOpPOB

O6yuaromuiics
MOJCTIHPYET U
paspadaTbIBacT
STanbl TEXHOIO-
THYECKUX TIPO-
[[ECCOB H CO-
CTaBbI MaTepHa-
JIOB HA OCHOB®
aHAIH3a VCITo-
BHH HX BKCIITYa-
TaIlUH | C yUe-
TOM PKOHOMHYe-
CKHX (haKTOPOR

OOyyarorIHics B
COBCEPIICHCTBE
MO/ICIHPYET H
paspabaTbiBaeT
STaIbl TEXHONIO-
THUSCKHX TIPO-
IIECCOB U CO-
CTaBbI MaTepHa-
JIOB HA OCHOBE
aHaJM3a yCIlo-
BUH HX DKCIUTya-
TallU{ H € y4e-
TOM dKOHOMHYe-
CKUX aKTOpOB
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CTpyKTYypa M cojepRaHue JUCHUILINHBI « KoMIIbIOTepHOEe MO/ INPOBaAHIE B MATEPHAJI0BEAeHUI»
10 HATIPARJICHHIO MOAT0TOBKH 22.03.01 « MaTepnasioBe/jeHAE H TeXHOJIOTHA MATEPHATIOB» (0aKaJaBpHAT)

Buani yue6Ho#H padoThl, Dopm
= = 8 BRTIOYAS CAMOCTOATEIHHYIO Buani caMocTosITeTLHOI paGoThI BI AT-
Pasest o 5 E PadOTY CTYAEHTOB, CTYAEHTOB TecTa-
A E 5 E M TPY/I0eMKOCTh B Yacax 1AM
nn o =g T
J C Jlag | CPC | KCP | K.P. | KIL. | PI'P | Pedepar | Kip | D | 3
IIaTRI ceMecTp
Tema 1. Beenieare. OCHOBHBIE TOH -
1.1 a 6 12 |2 2 +
THS, 33/1a9H MOJISJIMPOBAHUA.
Hpaxmuueckoe szansmue: OCHOBHBIC 6
1.2 | TOHATHS, 3a/1a4H MOJISJIMPOBAHHUSL. 1,2 4 4 +
Briiaua zajianust Ha pedepar
Tema 2. [lonssTHe 0 MOJSIISIX H MOJC- 6
1.3 | mupopanuu. KnaccHdukamuss mome- 3.4 2 2 +
el
Hpaxmuuecroe zanamue «llonstue o 6
1.4 | Mmogenax u MoaeaupoBannn. Knacen- 3.4 4 4 +
dhukaius MoJiesien
Tema 3. OCHOBHLIE METOALI MOJEIIH- 6
1.5 FIREMOR 56 | 2 2 +
pOBAaHHS.
Hpaxmuveckoe zanamiue «OCHOB- 6
I 5,6 4 4 !
HbIE METOJIbI MOJASIHPOBAHHS.
Tema 4. OCHOBHBIE METOALI MOICITH- 6
1.7 ABL MO 78 | 2 3 &
pOBaHUS
Ipaxmuveckoe zauamue  «QOCHOB-
& 9P . 7.8 4 4 +
HbIE METOJIbl MOASIIHPOBAHHS
Tema 5. MeToanl MOIeIHPOBAHHS B 6
1.9 HpI MopsTIp 9,10 | 2 2 +
MATePHATOBECHUH.
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1.10

Hpaxmuqecr{oe SAHAMUE « MeTOI[LI
MOJACIHPOBAHHA B MAaTESpHAJIIOBEC-
HHH>>.

9.10

2

1.11

Tema 6. Mopnenu CTpyKTYphI IOJIH-
MEPHBIX MaTEPHAIIOB.

11,12

1.12

Hpaxmuuecxoe zanamue «Mojenu
CTPYKTYPBI TOJUMEpHBIX MaTepHa-
JIOB»

11,12

1.13

Tema 7. Mosenupopanue MexaHHYe-
CKHMX CBOMCTB MOJMMEPHBIX MaTepHa-
JIOB.

13,14

1.14

Iipaxmuuecrkoe sanamue «Moaemm-
POBaHHE MSXaHHUYSCKHX CBOMCTB IIO-
JUMEPHBIX MATSPHATIOB»

13.14

1.15

Tema 8. Monenupopanne nmpoHHIae-
MOCTH TTOJIMMEPHBIX MATSPHAIIOB

15,16

1.16

lipaxmuuecroe zanamue «Mopaenu-
pOBaHHE TIPOHHUIIAEMOCTH TTOJIAMEP-
HBIX MaTSPHATIOBY

15,16

1.17

Tema 9. MartemaTHuecKHe MOISTIH
TSXHOJOTHUESCKHX MIPOISCCOB.

17,18

1.18

[IpakTHueckoe 3aHATHE
3aimura pedepara

17,18

Dopma ammecmayiiu

Beero wacor 1o JUCIHILUIMHE
Ha miaToM H mecTOM ceMecTpax

18

36

54
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IIpunoxenne 1 K
pabouell mporpamme

MHUHHUCTEPCTBO HAYKH U BEICIIETO OBPA3OBAHHS POCCHUCKON DOEINEPAITUH
QEIEPAJTIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE CBPA3SOBATEJIBHOE YYPEX JEHHE BBICIIIET O OBPASOBAHI A

«MOCKOBCKHH HOJIUTEXHHMUECKHH VHUBEPCUTET»
(MOCKOBCKUI1 NOJUTEX)

Hanpaenenune noaroroeku: 22.03.01 MATEPUAJIOBEJNEHHE U TEXHOJIOI'MH MATEPHAJIOB
OOII (mpoduns): «mKeHSPHS TOJAMESPHLIX MATSPHATIOB »
@opma oOyUeHHS: OUHAS

Tun HpO(bGCCHOHaHLHOﬁ JCATCILHOCTH: HAYTHO -HCCHGHOB&TGJ’ILCKHﬁ H TeXHOJOTHICCKHH

Kadenpa: MuHoBaIIMOHHBIC MATSPHABI TIPUHTMETHAHHIY CTPHH

®OH/I OLIEHOYHBIX CPEJICTB

no JIMCHUIIJIMHE
«KOMIIBPIOTEPHOE MO/ICITUPOBAHKEC B MATCPHAIIOBE ICHUH

Cocrag: 1. Ilacnopt doH1a OLIEHOTHBIX CPEJICTB

2. OnucaHue OIEHOYHBIX CPEJICTR:

Mockea, 2025 1.
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MMOKA3ATEJb YPOBHA CPOPMUPOBAHHOCTH KOMITETEHIIAHN

KOMIIBIOTEPHOE MOAEJTMPOBAHHE B MATEPHAJIOBEJAEHHUHU

OI'OC BO 22.03.01 «MarepuasioBe/ieHHe U TEXHOJIOIHM MATEPHATIOB)

B npornecce 0cBoeHHs JAHHOH JTMCHHIIMHBL 00 yuaomuics GopMHpPYET H JISMOHCTPHPYET CIEAVIONIHE KOMITeTeHIUM:

Koa u nnauxarop pocruxenus kom- | Texunosiorus dop-| Popma one- g
KommereHninm Crenenu ypoBHeii 0cBoeHUA
HEreH Iy MMPOBAHUA KOM- | HOMHOT'0 CpeI- CEONTERE G
Kona DopMyIpOBKA Kona DopMyIpOBKA TeTe I cTRa MITETCHIIHM
OIIK-1. | Cmocoben permiath HOIIK-1.1. | Pemaet 3amaun, oTHOCA- | JIEKIHH, 113, bazoBrbIii ypoBeHb:
3a4a4H, OTHOCAIIH- muces K npodeccHo- | npaktrueckue 3a- | K/P, HpHMeHSeT 3HaHHA [IPH paspa-
ecst K mpodpeccro- HaJIbHOH  ACATCIIBHOCTH, | ggrug, camoctosi- | T, BoTke MojIeneH (KapT) TeXHOJIOTH-
R TIpHMCHAA METOAB! MOAS™ | renpuasg paGora P, YSCKHX IIPOIECCOB B 06IACTH Ma-
CTH, IPHMCHSST Me- TUPOBAHHSA, MATEMATH- 3 TePHATOBETCHHS 1 TEXHOTOTHH
TOJBL MOJIC/THPOBA- YECKOI'0 aHAJIU3A, eCIe- 5 o —
HHSI, MaTEMaTHYS- CTBEHHOHAVIHEIE H 00- - P T
CKOTO aHAITH3a, eCTe- TIIEHHKSHEPHBIE 3HAHHS. CBEIICHHEITS PR
CTBEHHOHAYUHEIE H [pUMEHSCT 3HAHHS IPH pazpa-
OGIIEHHIKSHEPHBIS BoTke MojeneH (KapT) TeXHOJIOTH-
AHAHHSA YeCKHX MPOIECCOoB B 00IaCTH Ma-
TEPHATOBE/ICHUS U TEXHOIOTHH
MATEPHAJIOB ¢ BBICOKOH CaMOCTOS-
TeJILHOCTBIO.
OIIK 2. | Cmocoben y4acTBo- HOIIK-2.2. | BrnajieeT HaBBIKAMH OTle- | JIEKIHH, 113, ba3zoBbIii ypoBeHL:
BaTh B IIPOCKTHPOBA- PATHBHOTO BBIMOIHCHHS | ipakTHUSCKHE 3a- | K/P, 3HACT TpeOOBaHHA K MaTepHaTIaM
HHH TCXHHYCCKHX Tpebopanmit paGoucro HATHSL, caMocTosA- | T, JJI palliOHAIBHOT O BEIOOpa MaTe-
OOBEKTOR, CHCTEM H MPOSKTA. TeTbHast paGoTa P, PHAITOB.
:{e};}[(;ggggie“gim 3 lloBbIIEHHBIIT YPOBEHE:
pon v 2 3HAeT TpeOOBaHUS K MaTepHaiam
HKOHOMHYCCKHX, DKO- 6
FTOTHUECKHX H COIH- ZUL paLOHATILHOT O BbIGOpa MaTe-
ATBHBIX OTpaHHMEHHi PHAJIOB C BLICOKOH CaMOCTOSITENb-
HOCTBIO.
OIK 5. | Cnocoben pemats HOIIK-5.3. | CocTaBaseT OTUSTRI 0 | JIEKIIHH, 113, BazoBbIii ypoBeHh:
HaYYHO-HCC/IC0BA- HAYYHO-UCCIIC0BA- npakTHieckue 3a- | K/P, 3HaeT TpeOORaHUS K MaTepHaIaM
TETBCKHE 3a1a4H TTPH TeJIBCKOH JesiTeIbHO- | HaTHs, camocTrosi- | T, JULL pAallHOHAJIBHOTO BBIOOpA MaTe-
OCYMIECTRIICHHH TIPO- CTH ¢ IIPHMCHECHHEM TeJIbHAS padoTa P, pHAJIOB.
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(heccHOHATTBHOH Teq-
TC/ILHOCTH ¢ IIPHMC-
HEHHEM COBPEMEH-
HBIX HH$OPMALIHOH-
HBIX TEXHOTOTHH H
HPUKIAIHBIX alla-
paTHO- MPOTPaMM-
HBIX CpE/ICTB

KOMITBKOTEPHBIX TeX-
HONOTHIA;

W ow

IoBLNIIeHHBIH YpOBeHD:

3HAeT TpeOOBaHUS K MaTepraiaMm
JUTSL pallHOHAILHOTO BBIOOpa MaTe-
PHAJIOB C BLICOKOH CaMOCTOSITENDb-
HOCTBIO.

IK-1

CriocoGen paspaba-
THIBATH TTH(PpOBEIE
MOJISITH THIIOBBIX
TeXHOJOTHYSCKHX
IpPOIECCOB H TEX-
HOJIOTMH MaTepHa-
OB

HIIK-1.2.

Mojtenpyer u pazpa-
OaThiBaeT HTAIBI TEX-
HOJIOTHUYCSCKHX TIPO-
I[SCCOB M COCTABHI Ma-
TSPHAJIOB HA OCHOBE
AHAIH3A YCIIOBHH HX
IKCILTYyATAIlHH H C yie-
TOM HKOHOMHYCSCKUX
(dakTOpoB;

JIeKITHH,
HPAKTHYECKHE 3a-
HSITHSI, CAMOCTOSI-
TeIbHAs padoTa

bazoBbIit ypoBeHb:

3HaeT TpeOOBaHUA K MaTepHallamMm
JUIA paliHoHaNBLHOTO BEIOOpa MaTe-
PHAJIOB.

IHoBbIIIeHHBIIT YPOBEHb:

3HaeT TpeOOBaHUA K MaTepHallamMm
JUIs palfHOHaIbHOTO BhIOOpa MaTe-
PHAJIOB ¢ BEICOKOH caMOCTOSTENb-
HOCTBIO.
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Hepellem, OLHCHOYHLIX CPEACTB 110 THCITHILIHHE
(<KOMHLIOT6pHO€ MOOCIIHPOBAHHC B MATCPHAJIOBCACHHH »

[Tpunoxenue 2
K pabouel nporpamme

HammMenopanme [Ipencrasnecuue
Ne OL[EHOUHOTO CPe/I- Kpatkas xapakTepHCcTHKA OIICHOTHOT O OLCHOUHOTO CPe/i-
0C CTBa CpeacTea crea g QOC
CpencTBO IPOBEPKH YMeHHH oOvuarore- Hunueunvainbueie
[IpakTHYeCKOE p POBEPKH ¥ Y Y
AHSTTHe rocsi CAMOCTOSITENIFHO pemaTh MpaKTuye- 3a/IaHus TpaKTaYe-
1 (I13) CKHE 3a/I1aUH W OIICHKH YPOBHSA OCBOSHHS CKOH HalpaBJIcHHO-
00YIAIOMHAMCS IIPAKTHISCKUX HABLIKOB CTH
CpelIcTBO HIPOBEPKH 3HAHKH U YMEHHH [IpH-
Kontponbuas p posep Y P KoMIutek L1 BapHaH-
MEHATH TTOJYUSHHBIC 3HAHUSA JIJIS pelIeHUS
2 paboTa TOB KOHTPOJILHBIX 3a-
3aJa4 OMPSACICHHOTO THIIA IO TeMe HIIH .
(K/P) JIAHHH
paszaeny
CucremMa CcTaHJApPTH3UPOBAHHBLIX 3aaHUH,
3 Tect MOZBOJIAIONMAST ABTOMATH3HPOBAaTh IIpore- |DoHI TeCTORBIX 3aja-
(D) JIYPY U3MEPEHHS YPOBHS 3HAHUH H YMEHHH HHH
o0yuaronieroc.
[IpoaykT camocToATeIbHOH paloThl CTY-
JISHTA, TIPEACTABIBIIONIHE co00H KpaTKoe W3-
JIOJKCHHE B MHCLMSHHOM BHAS MOJYUISHHBIX
Pedp Pe3YILTATOR TEOPSTHUSCKOTO aHAIN3A OTpe-
edepat o P
4 (P? JIeNeHHOW HaywHoM (yueOHO- Hccleopa- Tembl pedepator
TeJILCKOM ) TEMBI, TS aBTOP PACKPBIBACT CYTh
HCCICTYSMOH MPoOIeMBI, TPHBOAUT PazIHY-
HbIC TOYKHM 3PSHHA, a TaKKe COOCTBEHHBIC
B3IJIAB] HA Hee.
o (®opma TPOMEKYTOUHOH aTTeCTallud 00y-
5 3) Yaromerocs, onpeaenseMas yaeOHLIM TLa- Bompocn! k 3ageTy
HOM HOJTOTOBKH 110 HAMIPABJICHHUIO
CpeAcTBO KOHTPOJIL CaMOCTOSITSIBHOM pa-
0oTeI o0yUaromerocs, MPeICTaBISIIOMIEe CO-
DK3aMeH " KomniaekT pkzaMeHa-
6 G0l OTBET HAa BONPOCHI, OXBATHIBAIOIHAE BCE
(D) I{UOHHBIX OUJIETOB

pazjielibl (MOJIYJIM) JUCIUILIIHHBL, MTO3BOJISIET
OIIEHHTH YPOBEHb NPUOOPETEHHBIX 3HAHUH
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IHacmmopT hoHIA OLIEHOUHBIX CPEACTE IO THCITHILTIHE
«KoMIBIOTepHOS MOJICTTUPOBAHHS B MATSPHAIOBEICHHE

KourpomipyeMbie pasaeibl THCIMILTHHEI

Kona
KOHTPOJM-
pyemoii
KOMIIeTeH-

M

Haymnvenosamie
OLICHOYHOT O
cpeacTBa

Tema 1. Bregenne. OcHoBHLIC HOHATHA, 3aaUH MoOJIe-
JTHUPOBAHHSL.
MpOIecCoB

OIK-1,
OIIK-2,
OIIK-5
TIK-1

T3, T, /P, P, 3, D

Tema 2. IousaTie 0 MOJICHSIX M MOACIHpoBanun. Imac-
cHpUKAITHA MOJIEeICH.

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

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

Tema 3. OcHOBHBIE METOALI MO/ICJIHPOBAHMSL

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

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

Tema 4. OCHOBHBIC METOBI MO/ISITHPOBAHUSA

OIK-1,
OIIK-2,
OIIK-5
TIK-1

T3, T, /P, P, 3, D

Tema 5. MeToapl MOJACIHPOBAHUA B MATCPHAIIOBE/IC-
HHH.

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

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

Tema 6. Monenmu cTpyKTYPhl HOTHMEPHBIX MATSPHAJIOB.

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

I3, T, K/P, P, 3, D

Tema 7. MoaenupoBanue MeXaHHUSCKHX CBOHCTB ITO-
JIUMEPHBIX MAaTSPHAJIOB.

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

I3, T, KP, P, 3, D

Tema 8. MonenupopaHHe POHHIIAEMOCTH TTOJMMED-
HBIX MaTepPHAJIOB.

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

T3, T, K/P, P, 3, D

Tema 9. MaTteMaTHUYSCKHE MOJISIH TEXHOJIOTHUSCKHX

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

I3, T, K/P, P, 3, D
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1. IlepeueHn KOMITETEHIIMI € YKa3aHHMeM JTarnoB HX (GOpPMHPOBAHHA B TIpoliecce OCBOEHHSN

JHMCIILTMHBL. PopMBI KOHTPO/ 1A GOPMHMPOBAHUA KOMITETEHIHIT

K Jransl dop-
o MHPOBAHHS
KommereHiust o Popma KOHTPOISA
Proc (pazesbl II;IIf)[C—
1IILTHHB
Cnocoben pemats 3a1aus, orHocsmy- | OIIK-1. | IIpoMeskyTOUHBIH KOH-
ecd K mpodecCHOHATRHOH IEATETBHO- TPO.Ib:
CTH, IPHMEHAA MESTOABI MOJACITHPOBa- Baqu, NK2aMeH
HUSL, MaTEMaTHYCCKOTO aHAJIH3a, ecTe- TeKynnii KOHTPOJIb:
CTBEHHOHAYIHBIC H OOTIICHHKEHEPHbIE BLITIOHEHHOS HHABHIYAIL- Bee pazjiesr
SHAHMA HOS 3aJaHHe Ha IPaKTHIC-
CKOM 3aHsITHH,
KOHTpoJIbHas paboTa.
Cnocoben yyacTBoBaTh B IpockTHpoBa- | OIIK 2. | IIpoMekyTOUHBIH KOH-
HHH TCXHHYSCKUX 00BEKTOB, CHCTEM H TPOJIE:
TEXHOTOTHYECKHX MPOTECCOB C YUETOM 3auet, HKraMcH
OKOHOMU'CCKHX, DKOTOTHHCCKUX 1 CO- T exylpi KOHTPOJIB: Bive AR
OHA/ILHBIX OTPAHHICHHH BBITIOJIHEHHO® HH/TUBU/TYAlIb- pad
HOE 3a/laHHe Ha TIpaKTHY e-
CKOM 3aHsITHH,
KOHTpoOJbHas1 paboTa.
Crnoco0eH pemaTh HayYHO-HCCIISA0Ba- 1Ipome:kyTOYHLI KOH-
TETBCKHE 3a/1a4H TIPH OCYITECTBICHUH TPO.Ib:
HpO(l)eCCHOHaJ’H:HOﬁ ACATCIIBHOCTH C Baqu, NK3aMeH
TIPHMCHEHHEM COBPEMEHHBIX HHOpMa- | Tk 5. | Teryupiii KOHTPOJIb:
ITHOHHBIX TEXHOIOTHH H MPHKIATHEIX all- BLIIONHEHIOE HHABAAYAD- Bee pazmensr
HapaTHO- [POTPAMMHBIX CPEICTB Hoe 3ajafHe Ha TIpaKTHIe-
CKOM 3aHsITHH,
KOHTpOoJIbHAs paboTa.
Crocoben paszpabatsiBaTh 1HppO- IIpomexyToUuHbIi KOH-
BBIC MOJEIM THIIOBBIX TeXHOJIOTHYE- TPOJIb:
CKHX TIPOIECCOB W TeXHOJIOTHH Ma- 3ader, dK3aMeH
TopHallab TIK-1 S Bcee paznensi
BBIIIOJIHEHHOE HHIUBUIYAIIb-
HOE 3a/laHHe Ha MpaKTHI e-
CKOM 3aHSITHH,
KOHTpoOJbHas1 paboTa.

2. Illokazaremu KPpHTEpHH OLICHHBaAHWH KOl\‘]]'[ETE]-I].[I/lfI npM HU3yvIeHHH MTHCITHILIHHbI, OITHC a-

HHM¢ INIKAJ OI¢HHUBAHHUHA

2.1 dopma poMeKYTOUHOM aTTECTAIMH: 3a4eT M DK3aMeH.

[IpomerkyTouHAs aTTecTallusI oOyUalOMUXC B (popMe 3aueTa MPOBOAUTCS IO Pe3yiIbTaTaM
BBITIOJIHCHHUS BCeX BHAOB vueOHOM paboThl, MpeAyCMOTpeHHBIX VUeOHBIM IUIAHOM IO JaHHOH
TUCTHILTHHE (MOIYIIO), IIPH YTOM YUMTHIBAIOTCSA Pe3VIBTATHI TEKYIIETO KOHTPOS YCIICBACMOCTH B
TeueHHe ceMecTpa. OIeHKa CTeleHW JIOCTHIKeHHA OOYYAIONMHMHCS TUTAHHPYEMBIX pe3yIbTATOR
o0yueHHs 1O JIHCIUILUITAHE (MOJYIIFO) TPOBOJMTCS TIperojlapaTelieM, BeAYIIHM 3aHITHS T10
TUCHHUILTHHE (MOIYIIEO) METOIOM SKCIepPTHOH omeHKH. 1o HToraM mpoMexyTouHoH aTTecTaIlHH 10
TUCTIHILTAHE (MOJTYIIIO) BHICTABIISICTCS OIEHKA «2aUTSHO» HITH «HE 3aUTeHOY.
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K npomexyTouHO# aTTecTallHH JOIMYCKAKTCH TOJIBKO 00YYAIONIHECs, BHITIOJIHUBIIHE BCE
BU[BI yaeOHOH paboThL, IpeAycMOTpeHHbBIE pabouei nporpaMMoi o JuciuiuiHHe « KomnbioTepHoe
MOJCIUPOBAHHE B MATCpHATIOBEACHHM» KaK B OyMaKHOM, TaK H DJRKTPOHHOM BHIE,
MPHKpPEIUICHHOM B cHcTeMe Lms Ha calite CJIO vHuBepcHTeTa.

Ml kana oue-

I Omnucanue
Brimomensl Bce BUALI yueOHOH paboTbl, NpeaycMOTpeHHbIE YUSOHBIM
miaHoM. OOyuaroImuicss JeMOHCTPUPYET COOTBETCTBHE 3HAHHH, YMEHUH,
HABBIKOB  [IPHBEJIGHHBIM B Ta0lMIax  nokasarteliel,  onepHpyeTr
JaTeo NpUOOPETEHHBIMH 3HAHHMAMM, YMEHHAMH, HABBIKAMH, [PHMEHSET HX B

CHTYAIHAX TMOBBITNNIEHHONH CHOKHOCTH. HpH 3TOM MOIYT OBIThH JOITYTIEHBI
HEZHAUYHTEIIBHBIC 0H.IH6KH, HCTOYHOCTH, 3aTpYIHCHHA IIPH aHAJIHTHYCCKHX
OonepaluAx, IepPeHOoCce ZHAHHH M yMeHHﬁ Ha HOBbLIC, HECTAHIAPTHLIC
CHTValluH.

He BpimonmeH oquH WK Gosiee BHIOB YueOHOH paboThl, IpeqyCMOTPEHHLIX
yueOHBIM MIaHOM. O0YUAIONIHIcs 1eMOHCTPUPYET HEIIOJTHOS COOTBETCTBHS
3HAHWM, YMEHHH, HABBIKOB TIPUBEJEHHBIM B TalllMIlax TOKazaTeseH,
He zauteno JIOTYCKAIOTCA 3HAYMTENIBHBIC OMMOKH, NPOSBISICTCS OTCYTCTBHE 3HAHWM,
YMEHHH, HABBIKOB MO psjy MoKasareiel, oOyuaroIMUiCs HWCTBITHIBAST
3HAYHTELHLIE 3aTPYIHSHUS IPH ONIEPHPOBAHNH 3HAHUSAMH U VMCHHSIMH IIPH
UX [epeHOoce Ha HOBBIC CHTVAIUH.

ITpomexxyTouHas arTecTalis 00 yUaroIuXcs B GopMe SK3aMEHA IIPOBO/IUTCH 110 pe3yJbTaTaM
BBIIIOJIHEHUsT BeeX BWJIOB y4eOHOH paloThl, NpPeyCMOTPEHHBIX Y4eOHBIM IUIAHOM 110 JIAaHHOH
JIACITUILIHHE (MO/YJIIIO), IIPH 3TOM YYHTHIBAIOTCA Pe3yJIbTAThl TEKYIIETO KOHTPOJIS YCIIEBASMOCTH B
TeueHHe ceMecTpa. OIeHKa CTEIeHH JIOCTHXKeHHA OOYYArOIMMHUCH IJIAHHUPYEMBIX DPe3YJIbTATOBR
o0yueHHUss 110 JIMCHUILIMHE (MOJIYJIIO) NPOBOJMTCA NpelojapaTesieM, BeAYIIHM 3aHATHA 110
JIACIHILIHHE (MO/YJIFO) METO/IOM 3KCIIEPTHOHN olleHKH. 1o HToram nmpoMekyToYHOH aTTeCTalluu 110
JUCIUIUIHHE (MOAVJIIO) BLICTABILICTCS OLICHKA «OTIHYHO», «XOPOIIO», «YAOBISTBOPHUTEILHO» HIH
«HEYAOBJICTBOPHUTEIILHOY.

K npoMexyTouHOH aTTecTalluM JIOIYCKAKOTCS TOJIBKO O0YUAIOMHecs, BBHINOJHHBIIHE BCe
BH/IbI Y1eOHOH paboThl, nipeycMoTpeHHbIe paboueii nporpaMMol 1o JHcIUILIMHe « KoMnbloTepHOe
MO/IEJIAPOBAHHE B MAaTEPHAIIOBEACHHH» (YKa3bIBASTCS YTO HMEHHO — IIPOILIH TeKYIIHH KOHTPOJIb,
BBLITTOJTHIIIN JTabGopaTopHbIe paboTEL, BRICTYIIHIH ¢ JOKJIATOM H T.1.).

Hlxaaa onenueanun Onucanue

BeInoaHeHbl Bee BHJIBI YUeOHOH paboThL, NpelycMOTpeHHbIe YieOHbIM
Iw1aHOM. OOYy4aromMHCs JISMOHCTPHPYET COOTBETCTBHE 3HAHWH, yMe-
HHUH, HABBIKOB IIPHBE/ICHHBIM B TaOJMIIaX [MOKa3aTesIeH, OonlepupyeT HpH-
0 0OpeTeHHBIMH 3HAHHUAMH, YMEHHSMH, HABBIKAMHM, [IPUMEHSET HX B CHTY-
IO alUsX NOBbINIEHHOH CII0KHOCTH. IIpH 3TOM MOTYT OBITh JIONYINEHBI He-
3HAYMTENIbHEIE OIHOKH, HETOUHOCTH, 3aTPY/IHEHHS 1IPH AHATHTHUECKH X

omepanmsix, epeHoce 3HaHUKW W YMEeHUH Ha HOBBLIE, HECTAHIapTHLIE CH-
TyalHH.
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BrimosHeHbI Bee BHABI YucOHOM paboThI, MPeayCMOTPEHHBIC Ve OHBIM
mwiaHoM. OOyJaromMuHcs TeMOHCTPHPYET HEIOIHOS, IPABWILHOS COOT-
Xoporio BeTCTBHE 3HAHHH, YMEHUH, HABBIKOB TIPHBE/IEHHBIM B TabJIMIaxX T1oKa3a-
Tenel, TGO eciid TIpH 3ToM ObLIH JIOMYNIeHbI 2-3 HecymecTBeHHbIe
OIIHOKH.

BeimomnHeHbl Bee BHIBI YieOHOM paboThL, MpelycMOTpeHHbIe YIeOHBIM
wiaHoM. O6yaaromuiicsa TeMOHCTPUPYET COOTBSTCTBHE 3HAHUM, B KOTO-

Y AOBIETBOPHUTENBHO
pPOM OcCBellleHa OCHOBHAS, HauOoOJIee BalkHAS 9acTh MaTepHasa, HO IIpH
STOM JOMyIIeHA OHA 3HAUUTEIbHASL OMMOKA HJIH HETOYHOCTD.
He BeinosiHeH o/iuH win Soliee BUI0B yueOHOH paboThl, Ipe/lycMO TpeH-
HBIX Y4eOHBIM TUIaHOM. OOy4aronuics JIeMOHCTPHPYET HEMOIHOE CO-
OTBETCTBHE 3HAHHH, YMCHUH, HABBIKOB ITPUBEACHHLIM B TaOJIHUIIAX IIOKa-
Heynorneteopu- .
3aTelled, JOMYCKATC 3HAYUTENIbHbIE OIMUOKH, MpOsBISETCS OTCYT-
TeNbHO

CTBHC 3HAHHUH, YMCHHH, HABLIKOB I10 PAMY MOKazaTeICH, 00yIatoIUHCs
HCTIBITLIBACT 3HAYMUTE/NLHLIE 3aTPYAHCHHUS IPH ONSPUPOBAHHH 3HAHU-
SIMH M YMCHUSMH IIPH UX NEPEeHOCe HAa HOBbIE CHTYAIHH.

@oH/TBI OI[SHOUYHBIX CPEICTB MpeacTarieHsl B 1 puiomkenyu 1.
[Ilpu wcmonb30BaHUM OANTbHO-PSHTHHTOBOH CHCTEMBI OIGHKA paboThl oOvdalomerocs B
CeMECTPe OCYIECTBILISTCS B COOTBETCTBUH ¢ TSXHOJOTHUSCKOH KapTOH JUCIIHILIHHBL.

2.2. Kpurepun oOl¢eHKH BBIIOJHEHHA OOYYAIOLMMCH HHAUBHIYAILHOIO 33JAHHA Ha
NPAKTHYECKOM 3aHATHH
(dbopmuporanue komneteruid QOIIK-1, OIIK-2, OIIK-5, ITK-1)

— HHIMBM/IYAJIbHOE 3/IaHHe BBIIOJIHeHO: paspabotaH M odopmileH pedepar 1o teme
3aHATHA, TO/ITOTOBJIEHA [pEe3eHTAlMs JIOKJIa/la Ha 3aHATHHM, HpousBe/eHbl Oe3 omubok Bee
HeOOXOIMMBIE pacteThl H ¢/IeaHbl 000CHOBAHHBIE BBHIBO/IBI;

— HHMBW/ILYAJIBHOE 32/IaHMe He BBINOJIHEeHO: He pazpaboTaH /MK He odopmileH pedepar
110 TEME 3aHATHs, HE IIOJINOTOBJICHA IIPE3eHTAIMS JOKJIaAa Ha 3aHATHH, pacueThl IPOU3BE/ICHBI ¢
OMMUOKAMH H OTCYTCTBYIOT 0OOCHOBAHHBIE BBIBOJIBL.

2.3. Kputepyu olleHKH BHIIOTHEHHST KOHTPOJILHOIT paGoThI
(hopmuporanne kommeTeHui OIIK-1, OIIK-2, OIIK-S, IIK-1)

KontponbHas paboTa BHITONHSITSA IO BAPHAHTAM, BKIIOYAONTHM BOTIPOCHI IO U3YUSHHOMY
MaTepHaTy. BpImofHeHHEe KOHTPONbHON paboThl OICHHBASTCS B COOTBETCTBHH ¢ MPOLCHTOM
MPABUIILHBIX OTBETOB.

— «OTJIMYHO» - CBbINIE 85% IpPaBHIILHBIX OTBETOB;

— «xopotmoy - ot 70,1% o 85% NpaBUIILHEIX OTBETOB;

— «YIOBICTBOPUTEIBLHOY - OT 53,1% mo 70% npaBHJILHBIX OTBETOB,

— «HEVIOBJIETBOPUTENBHOR - 0T 0 10 55% IIpaBHILHBIX OTBETOB

Kaxaerit Bommpoc KOHTPOJNLHOH paboThl OIEHHBACSTCS MO MATHOALIRHOM mKaie. MToroast
OICHKA TI0 KOHTPOJILHOH paloTe BHICTABJISIETCS, HCXOJA W3 CYMMbI 0aJlioB, TIOJYUCSHHBIX 34 TpH
3a/TaHHA.

«5» (MATH 0AVI0B): 00YUAIOIIMICS JIEMOHCTPHPYET CHCTEMHBIE TEOPEeTHUSCKHE 3HAHUS: Ha
TEOPETHUSCKUH BOMPOC KOHTPOJIBHOW paboThl OTBEYaeT I'PAaMOTHO M TIOJNIHO, 33j/lauy pemniaer 0e3
OomMUOOK ¥ ¢ HeOOXOIUMBIMH TTOSICH SHHUSIMH.
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«4» (uernipe OasLia): obydaromuics ¢ HeOOIBITHMH HETOUHOCTIMH JIEMOHCTPUpYET
CHUCTEMHBIC TeOpeTHUSCKHME 3HAHMS: Ha TCOPCTHUSCKHUN BOIPOC KOHTPOJIBHOH paboThl OTBedaeT
TPAMOTHO H MOJHO, 3a/1auy pemaeT 0e3 rpyObIX omuboK H ¢ HeoOXOUMBIMHE MOSICHEHUAMH

«3» (TpH 6am1a): oOyUIAIOMHUKCS He JeMOHCTPUPYET CHCTEMHBIX TeOpeTHYSCKHE 3HAHUH: Ha
TEOPETHUSCKUH BOMPOC KOHTPOILHON padoThl OTBEYAST YACTHIHO H ¢ CYIECTBEHHBIMH OIMHOKaMHU,
3a/1avy pelaeT ¢ CYIeCTBeHHBIMH OMMUOKaMH U He JlaeT HeOOXO/IMMBIX TTOSICHEHU .

«2» (aBa da/LTIA): OOVUAIOMIMICS HE HMEST CHCTSMHBIX TCOPSTHUCCKHE 3HAHHH: Ha BOIIPOC
KOHTpONIbHOHM paboThl OTREUAST YACTHYHO H ¢ IPYOBLIMH OmMHOKAMH, 3a7a9y pemaeT ¢ TpyObIMHU
omHUOKaMH U He 1aeT HeOOXOUMBIX MOSCHSHHH.

«1» (oquH 6asLT): OOYUAKINMHHCA HE HMMEeT CHCTeMHBIX TEOPETHUSCKUE 3HAHWUH: Ha
TEOPETHUSCKUH BOMPOC KOHTPOJILHOH paboThl He OTBEYALT, 3341y He pelaer.

2.4 Kputepun olleHKH OJIAHKOBOT'0 TeCTUPOBAHMS
(popmuporanne kommeTeHua OIIK-1, OIIK-2, OIIK-S, IIK-1)
braHkoBOe TeCTHPOBaHHE OISHUBACSTCS B COOTBETCTBHHU C TIPOT[EHTOM TIPABHIBHBIX OTBSTOB,
JAHHBIX 00VIAIOMIMMES HA BOTIPOCHI TeCTa.
Cran/lapTHasi [KaJIa COOTBETCTBUS Pe3YJIbTATOB TECTHPOBAHHUS BHICTABIISIEMOH OalUThHOM
OIICHKE!
- «OTJIMYHOY - cBbINIe 85% MIPABUJILHBIX OTBETOB;

- «xopomo» - o1 70,1% g0 85% NpaBHILHLIX OTBETOB;
- «YJTOBJICTBOPUTENBHO» - 0T 55,1% mo 70% npaBHILHBIX OTBETOB,;
- ot 0 10 55% npaBUIIbHBIX OTBETOB — «HEYIOBJIETBOPHTEIILHO

PernameHT TeCTHpOBAHUS BKIFOYALT:
- KOJIMUECTBO BompocoB — 20;

- MpOoIO/CKHTCIIGHOCTE TECTHPOBAHHA — 40 MHUHYT,

«5» (OTJIMYHO): TECTHPYEMBIH JIEMOHCTPUPYET CUCTEMHbIE TEOPETHUSCKHAE 3HAHHUS, BIIajieeT
TepPMHHAMH B 00J1a7aeT clIoco0HOCTRIO OBICTPO PearupoBaTh Ha BOIIPOCH TECTA.

«b» (XOpollo): TeCTHPYEMBIH B LEJIOM JeMOHCTPHPYET CHCTEMHBIC TCOPeTHUSCKHAS 3HAHMSL,
BlIajieeT GOJNLITUHCTBOM TEPMHUHOB W 00iaajiaeT crnocoOHOCThIY OBICTPO pearupoBaTh Ha BOTIPOCHI
TecTa.

«3» (YIOBJIETBOPUTE/ILHO): CHCTEMHBIE TEOpPETHUESCKHE 3HAHUS Y TEeCTHPYEMOTo
OTCYTCTBYIOT, OH BJIQJIeeT HEKOTOPHIMH TSPMHHAMH M HAa BOIIPOCHI TECTA pearupyeT JOCTATOYHO
Me/JISHHO.

«2» (HeyIOBJIETBOPUTE/ILHO): CHCTEMHBIC TEOPETHUCCKHE 3HAHUSA Y TeCTHPYEMOIO
OTCYTCTBYIOT, TEPMUHOJIOTHEH OH HE BIIQJIeeT H Ha BOIIPOCHI TECTa pearupyeT MeJIeHHO.

HpaBmIa MMpoBeIcHHA TECTOBLIX paﬁoT 1o JHCIUILIIIMHE (<KOM1'IBIOTepH06 MOJCIIHpOBAHHC
B MATCpHAJIOBCACHHUH

1. Tectsl nMImyTess HMHAMBHYAILHO, 03 KOHCYJIbTAlMH BO BpeMsl NPOBEJICHHS TecTa ¢
IpernojiapaTesieM HIH ¢ JPYTHMH CTYSHTAMH.

2. llpenomaBaTenro MOKHO 3aJaTh BOIIPOC BO BpeMsl NIPOBECHHS TeCTa B TOM ¢JIv4ae, €ClIH eCTh
HESICHOCTH B BOIIPOCE TECTA.

3. Bpewms BRINOJHEHHS 3a/]aHUH TecTa CTpOro orpaHuueHo — oObivHO 30-40 MHHYT, HO BIOJIHE
JIOCTATOYHO JUIsl CHIOKOHHOIO OTBeTa Ha BCe BOLpOChl. Bpemsi okoHuaHM:A Tecta coolmaercs
npeno/lapaTesieM /10 Hayajla TecTa.

4. Ha kakIplii BOTIPOC TeCTa HMEIOTCS HECKOJIBKO BapHAHTOB oTBeTa. Cpeay HUX eCTh IPaBU/ILHBIE
U HellpaBHJIBHLIC OTBETEL. 3a7ada oOydalomerocs: HAWTH NIPABHILHBIC OTBETLL.

5. Bompocnl TecTa mogo0patbl TAKUM 00pa3oM, YTOOLI B KaXTOM BapHaHTe OLLIH OoJiee IPOCThIe U
Oonee CIOMKHBIC BOIPOCHL.
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6. Hexoropele Bompocel TecTa coJlepkKaT He O/JHH IpaBWIBHbIH oTeBeT. [lonokHTeIBHBIM
Pe3yILTATOM OTBETA Ha TAKOH BOIPOC SIBJSIOTCS HAXOMKACHHE 00YUIAIOMKMCS BeeX MPAaBHILHBIX
OTBETOB. LECIIH OTMeueHBI He BCe IIPABUIIBHBIC OTBETHI MJIH OTMEYEHBI KaK MPaBHJILHBIM, Tak H
HeIIPaBUIBHBIM OTBET, TO TAKOH Pe3yJIbTAT OTBETA HA BOIIPOC CUMTASTCA HellPABHJILHBIM.

7. OOyuaronuics MOXKeT HAllMCaTh CBOH KOMMEHTAPHH H JIOTIOJHEHHS K JIFOOOMY BOIPOCY TecTa.
Ecim npu stom OyjieT MPOJEMOHCTPHPOBAHO XOpOIllee 3HAHHE CYTH BOINpOCa, TO TaKHe
JIOTIOJIHEH U SIBJISIFOTCH OCHOBaHHEM JUIs1 JI0OaBJISHUS [IPeIlo/laBaTesIeM JIOTIOJIHUTENILHBIX OaJUIoB
K oOmel peHTHHTOBOH olLleHKe 2a MpoXoxkIeHHe TecTa. KoMMEHTapHH M JOMOIHSHHS He
3aMEHIOT co0o0ll 0TBeTa HAa COOTRETCTBYIOMMH BOIIPOC TECTA.

2.5. Kpurepun ontenicu pedepara
(dpopmuposanue komneteniuii OIIK-1, OIIK-2, OIIK-5, ITK-1)
Pedepat onennractea B guanazone ot 0 go 40 Sammop. baumt 3a pedepaT HATHCIAIOTCS
CIEAVIOMHM 00pa3oM:

Ne PeszyabTarbl KOHTPOJIBHBIX MEPOIIPUATHH Konuye- Koneunslii pezyibrar
CTBO OaJI- | 10 KOHTPOJBLHOI ToYKe
JIOB

1. | B pedepate Tema packpbITa MOTHOCTHIO, paboTa BHITOI-
HCHA B CPOK; 0(hopMIICHHE, CTPYKTYpPa H CTHIIb paGOTHL
COOTBETCTBYIOT TIPETBABTSIEMBIM TPEOOBAHHAM K TEKCTO-
BBIM JIOKYMEHTAaM; paboTa BBIMOTHEHA CAMOCTOATEITBHO,
MPHCYTCTBYIOT COOCTBCHHEIC O0OOIICHHSL, 3aKTIOUCHHS H
BBIBOJTBI, TIPABHITBHEIC OTBETHI HA BCE BOMPOCHI TIPH 3a-
TS paboThL.

O6y1atonHica Ha BRICOKOM YPOBHE BIIAJICCT HABBIKAMHU
MOMCKA, aHAIHM3A MaTepHalia B cBoel npodeccuo-
HAJILHOU JIeSATEIILHOCTH

2. | Tema pedepata packpbITa ¢ HE3HAUHTETHHBIMH 3aMEYa-
HHSIMH; pa00Ta BBIIOIHCHA B CPOK; B 0()OPMIICHHH,
CTPYKTYPE H CTHIIE pabOTH HET TPYOBIX OMIMOOK, pa-
GoTa BBINOIHEHA CAMOCTOATE/IBHO, IPHCYTCTBYIOT CO0-
CTBEHHBIC 0GOOIICHHS, 3aK/IFOUCHHS H BRIBOIEL TaHBI
TPABUITBHBIE OTBETH HA BCE BOMPOCH ¢ TIOMOIIIBIO TIpe-
HOJABATEIIS IIPH 3aLHTE PabOTHL

O6yuatonuiicd BJIa/IeeT HABLIKAMH MMOKCKA, aHAJIH3a
U UCTIONL30BaHHA 0030pOB, HOPMATHBHBIX JIOKY-
MEHTOB B CBOEH npodeccHoHabHOH JIeaTelIbHOCTH
3. | Tema pedepata packpbITa HE TIOTHOCTHIO; paboTa BHI-
HOJIHCHA ¢ HAPYILCHUSIMY IpaduKa, B 0pOpPMIICHHH,
CTPYKTYPE U CTHIE PabOTH €CTh HEMOCTATKH; paboTa
BBIIOJIHEHA CAMOCTOSTE/ILHO, IIPHCYTCTBYIOT COOCTBEH-
HEIE 000OTIEHHST, TPH 3aNHTE PAGOTH TOTYIEHBI OT-
BETHI HE HA BCE BOTIPOCHL.

OGyualomuics Ha YIOBICTBOPHTEIIBHOM YPOBHE BJIa-
JiceT HABLIKAMH ITOMCKA, AHAJIN2A U UCIIONIL30BAHHUS
HOPMATHBHBIX JOKYMECHTOB

4. | Paspems pedepata BBIIOIHEHE HE ITOJIHOCTHIO HIIH BHI-
TIOTHEH BT HETIPABHITBHO, OTCYTCTBYIOT HITH C/ICTIAHEL HE-
MPABHIBHO BHIBOABI H 0000MIcHHS;, odopMIICHHE pa-
BOTHL HE COOTBETCTBYET TIPS TBABIASMBIM TPEOOBAHUAM,
HET OTBETOB Ha BOIIPOCHI IPEIIOAABATEIIS IIPH 3A1LHTE
paboThl. OGyUarONHIHCs He BJIa/leeT HABBIKAMH 110~

40 2a9TeHO

30 234TeHO

or 22 no 2a9TeHO
25

or0 o 21 He 3a9TeHO
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CTH).

HCKa, aHAJIM3a U UCIIOJIB30BAHHS HOPMATHBHBIX /10-
KYMEHTORB B CBOSH npodeccHoHaIbHOH JledTesIbHO-

2.6. IToroBoe cOOTBETCTBHE O0AJLTHLHOM HIKAJIBLI OIIEHOK H YPOBHEl c(hopMHPOBAHHOCTH
rkommeTenimii OITK-1, OIIK-2, OIIK-5, IIK-11mo mucoymnide:

Y posenb
copmuporantocTh | OneHka IosgcHenne
KOMIETCHIIHH

TCOPETHYECKOE COJCPHKAHHE H NPAKTHICCKHS HABBIKH II0 JHCLHILIHHE
OCBOEHHI ITOJTHOCTBED,

Bricokuii 3A4YTCHO |BCe IPCAYCMOTPSHHBIC IIpOrpaMMoH oOyucHHS YucOHbIC 3ajaHMs
BHIITOJTHEHHI HA BEICOKOM YPOBHE;
KOMIICTCHIHH c(hOpMHPOBAHBI
TCOPETHYECKOE COJCPKAHHE H IPAKTHICCKHS HABBIKH II0 JHCLHILIHHE
OCBOCHEI ITOJIHOCTBIO;

Cpeauui 3a4YTCHO |BCE IPEAYCMOTPSHHBIC IIporpaMMoH oOyucHHS YucOHBIC 3ajgaHMs
BHIITOJTHEHHI C HE3HAUMTEIBHBIMH 3aMESUAHHIMH,
KOMIICTCHIHH B Le/IOM chOPpMHPOBAHDI
TEOPETHUECKOE COASPIKaHHE M MPAKTHUYESCKHE HABBIKH II0 JHCIHITIHHE
OCBOCHBI YACTHYHO, HO IIPoOCIIbl HE HOCAT CYHICCTBCHHOTO XapaKIepa;

VY TOBTETBOPHTEBHBIH | 3aUTeHO |OONBITHHCTRO MPETYCMOTPEHHBIX MPOTPaMMOH 00yIeH s YIeOHBIX 3a/1a4
BBIIIOJIHCHO, HO B HHX HMCIOTCS OIIHOKH;
KOMIECTCHIHH chOPMHPOBAHBI YACTHYHO
TEOPETHUECKOE COACP)KaHHE H IIPAKTHUECKUE HABBIKH 110 JHCIHIUIHHE HE
OCBOCHEL,
OOTBIMHCTBO TIPEAYCMOTPEHHBIX TIpoTpaMMol  o0yueHHS YueOHBIX
Heyposnersopu- — 3aaHHH MO0 HE BBIIOIHEHO, JIMOO COACPHKHT IPYOBIC OIMOKHY,

TEIIBHBIA JOIIOJIHHTEIIbHAS CAMOCTOATE IbHAS Pad0Ta Ha/l MATCPHAJIOM HE IIPHBOHT
K KaKOMY-TTHOO 3HATHMOMY TIOBBIIICHHIO KAUeCTBA BHITOTHEHHS YUeOHBIX
3aaHHH,
KOMICTCHIIHH HE ChOPMHPOBAHEI

[Tpunomxenue 3
K paboueil mporpamme

Bonpockl TecTOBBIX 3aIaHMI /I TIPOBE/IEHUA TEKYIIEr0 KOHTPOJIS
(kommerennuu OIIR-1, OIIK-2, OIIK-S, IIK-1)

HpHBeHéHHBIﬁ HHIKE MICPCUCHE KOHTPOJILHLBIX BOIIPOCOB HCITQJIL3VECTCH B KAUYCCTBE B OIIpO-
COB IIPH IMOATOTOBKC OﬁyanOIJ_II/IXCH K BBIIIOJIHCEHHIO 3aJaHHUA B (bopMe OJIAHKOBOTO TCCTHPOBAHHA
JJII KOHTPOJIA OCBOCHHA 06y‘IaIOIJ_II/IMI/IC${ pa3gciioB JHCHHILIIMHAEI, 4 TAKKSC B KAYCCTBC BOIIPOCOB

OHJIETOB Ha 3adeTe.

Hpmiep}[ble BOIIPOCHI 3aJaHMA IJIA 3aYUeTa

Yro norumaeTes o)1 00BeKTOM MOJISJTUPOBAHHS?
2. Uto Takoe THIOTE3a B MOJICIUPOBAHUH 7

3. JlaliTe onpeaesaeHue MOCITH.
4. Y10 TaKOe MaTeMaTHUeCKasd MO/IeNh?

5. IlpuBenHTe MpHUMEp aHATOTHH B (PH3HUCCKHX MPOISCCax.
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6. Jlalite knaccuUKaIUIO MPOIECCOB KaK 00BEKTOR MO/ISIIHPOBAHHS.
7. UeM oTIMYaIOTCS CTOXACTHUSCKUS MPOIECChl OT ASTSPMUHUPOBAHHBIX?
8. OmUIIHTE MOCTAHOBKY 3a/1aUH MOJIC/THPOBAHHSA B 0OIEM BH/IC.
9. JaiitTe o0my10 KIacCHPHUKAITHIO MATEMATHICCKAX MOJTCTICH.
10. Kakora cTpyKTypa MOJIeJIH MATEMATHYSCKOTO TPOTPAMMHUPOBAHHA?
11. YTo MOHUMAROT MO/ CTPYKTYPHO-TIAPAMETPUISCKHM OITHCAHUEM O00BeKTa MO/IeIMPOBaHHA?
12. B yeMm COCTOHT paziiuuue Mex/1y JIHHEHHBIMH H HEJIMHEHHBIMHA MO/IJISMHA?
13. B Kakux CIOyYasx HCIONB3YETCA KOPPEITHOHHBIH Kod (D UITHEHT, a B KAKHX — KOPPEISIITHOHHOS
OTHOIIICHHE KaK KPUTSPHH aIeKBATHOCTH MO ?
14. JlafiTe K1accupHKAITHIO MOSIHPYSMBIX MPOISCCOB IO XapaKTepy HX MPOTSKAHHSL.
15. IlepeuncnuTe OCHOBHBIC 3TAllbl MOCTPOSCHHA MAaTSMATHICCKON MORIIH.
16. OnuniuTe MeTo/ | AKTHBHOTO H IMACCHBHOIO 3KCIepUMenTa. YeM OHM OTIIHYArOTCA?
17. Kakoll mMaTemMaTH4YecKHH anmapaT HCIONB3YETCA NPH CHHTE3e MATeMAaTHUYSCKHX MOJeNei
JeTePMHHHPOBAHHBIX MPOIECCOB?
18. Kakue cHCTeMBI OTHOCSIT K CHCTEMAaM C PAclpe/IelIcHHBIMU apaMeTpaMu?
19. Yro Takoe crjomHas cpena’?
20. KakuM ypaBHEHHEM B YACTHBIX MPOHU3BOIHBIX MOACIUPYLTCS Mpollece TRIUIoNepeHoca?
21. B yeM COCTOMT H/1es1 MeTo/1a AaHATOTHU?
22. ONHINATE SKCIePUMEHTATTLHO-CTATHCTHUSCKHI METO ] MO/ISIHPOBAHHSL
23. Mojienm Kakux MporeccoB OMUChIBarOTCs JIHpdepeHIHAILHBIME YPAaBHEHUAMHA?
24. ChopMyaupyHTe, B UeM 3aKITI0YASTCS 3aaUa PETPECCHOHHOT 0 aHATH3A.
25. Kakyo BeMMUHHY HA3BIBAIOT CAyUaiiHoKH? OMHUINMATE OCHOBHLIC THIILI CIYYAHHBIX BEIMYHH.
26. YUto Takoe 3aKOH paclpeIeicHus CIyIaiHON BeTHUAHLI?
27. HazoBHTE BH/IbI PETPECCHOHHBIX 3aBHCHMOCTEH.
28. Kakas xapakTepHCTHKA CJIY>KHT J1J151 OIICHKH KauecTRa JHHEHHON Mojlenn? Kakue oHa MOXKeT
MPHHHUMATh 3HAUCHHA?
29. OmumuTe cyTh METO/1a HAUMEHBIITNX KBAIPATOB.
30. Kakas xapakTepHCTHKA CJIYKHT JIJI51 OIIEHKH KayecTRa HellMHelHo# Mojtenn? Kakue oHa MoxKeT
MPHHHUMATh 3HAUCHHA?
31. Yto Takoe koppemsuusa? Kakne BHALI KOPPEJSITHA BLI 3HACTE?
32. Kak cTpoHTCA JIMHHS PeTrPecCHu?
33. OmumuTe METO MOCTPOCHHSI THCTOTPAMMEL.
34. B deM 3aKIII0YASTCS COASPKATEILHBIH aHAJIM3 OCTATKOB MOJISIIN?
35. ChopmymupyiiTe 3a0auy OS3YCIOBHOH OTITHMH3AITHH.
36. KakoBbl HeoOXoQHMbIe M JOCTATOYHBIE YCIOBHS ONTHMAJBHOCTH B 33Jadax OJHOMEpHOH
0e3YCIOBHON ONTHMHURAITHHI?
37. B 9eM COCTOHT CBOHCTBO YHUMOTATLHOCTH (PYHKITHIH?
38. ChopmymmupyiiTe VIBepKICHHE, Ha KOTOPOS OIMHPAIOTCS BCE METONBI  OJHOMSPHOMH
MHHHMH3AI[HH.
39. OnunmuTe ajIropuT™, MO3BOIAOIIHA HAHTH HAaYaJIbHBIH OTPE30K JIOKAJIM3AIHH MHHUMYMA.
40. HazoBute ipeuMyIiecTBa U HEJOCTATKH METOA0B UXoTOMUH, OUOOHATYH U 30JI0TOTO CEUSHHS.
41. B 4eM COCTOHT CYTh HHTEPIOSIIHOHHLIX METO/TOB MUHHMHU3AIINHT 7
42. JlaliTe onpenelieHHe HAMpaBIeHHa YObrIBaHUL. CHopMyMHpYHTE HEOOXOIHUMBIC H TOCTATOUHBIC
VCIIOBHST HATIPARJICHHS VOBIBAHHS.
43. B uem cocTouT 0o011ad Hesd METOMOB clycKa? YKaxKuTe XOTs1 Obl OJIHH METO/, SBJIAIOMHHCS
METOJIOM CITYCKa.
lIpuMe pHBIe BoNpochl I1A YK3aMeHa

1. Uto Takoe MOHO- U MYJbTUMOAAILHBIC GYHKITHH?

2. Onpegenute XoTs ObI OJHH OTPE3OK YHHUMOJATRHOCTH GYHKITHH f (X) = x — 2x2 + 0,2%5.
3. Munumuzupyite pyukmuuio f(x) = 3x2 + 12/x3 — 5 nHa orpeske 0,5 < x < 2,5, ucnoib3ys
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a) MeTOJ1 JJUXOTOMHH, 0) MeTO;] 30JI0TOro ceueHHus, B) Metoy Oubonauuu, r) meton napabon. B
KUKAOM Ciydae TMPOBSIUTe IO UeThbIpe BRIUMCICHHUS 3HaueHHUH ¢yHkimu. CpaBHHTE
PERVIILTUPYIOIIHE OTPE3KH JIOKAIHM3AIHH MUHUMYMa.

4. ChopMymupyHTe 00IIYIO 3a1a9y ONTHMH3AIHH.

5. JlaliTe onpe/iesieHne CIEAYIONIMX MOHITHI: 11esiepast (PYHKITHS, JOMYCTHMOE MHOXKECTBO,
JIONYCTHMAs TOYKA, pelleHHe 3a/TaYd OIITHMH3AIHH.

6. IlepeurcianTe OCHOBHEIE ATAllbl peajiA3alliH ONITHMHUZAIMOHHOH 3a/1a9H.

7. OxXapaKTepH3VHTe OCHOBHBIC HalPABJICHUA [IPUMEHEHHS] ME TOJI0B ONITUMH2ALUN B HHKESHEpHOH
IeATeIbHOCTH.

8. [IpuBeanTe IpHMephl ONITUMH3AIMOHHBIX 3404 U3 [IPAKTHKH.

9. Kakoga 11e1s napaMeTpHUSCKOH HACHTH(UKAITHH ?

10. Uto Takoe GyHKITHS JIOKATBLHOH HEBAZKU?

11. Jlatite kiaccudpuKammio 3a/1a4 ONTHMH3AITHE.

12. B yem oTiHIHE JOKAJILHOTO MHHUMYMA OT rJ100aiibHoro? [IpoHILrocTpupyiTe IPpUMEpOM.

13. JlaliTe onipe/ieneHHe CTPOTOTO MUHUMYMa.

14. Copmynupyiite Teopemy BelieprTpacca o cyniecTBOBAHHH PeNISHUS 3a/1aUd OIITHMH3AIHH.
15. YUto moHuMaeTes MO XapaKTepUCTHKAMHU 3aJaUH OITUMH3ALHH Y

16. B yem cocTonT 00Mas CyTh BCEX KPUTEPHEB ONTHMAIILHOCTH JTONYCTUMON TOUKH?

17. YkaxuTe Bee robaibHble W JIOKAIBHBIE SKCTPEMYMBI (€CJIH OHH CYHNISCTBYIOT) CIISYIOIIHX
dyakmmii: a) f=(2 — x)(x+ 1)2;6) f=In(x2 + 1); ) = x — 2sinx2.

18. CopmymmpyiiTe 00MIyI0 3a7aUy JHHSHHOT O IPOTPAMMHPOBAHHS.

19. Uem oTmuuaercs ocHorHAaA 3agada JIII ot obmeit?

20. UeMm oTimuaerest obmast zamada JIII oT kaHoHMYecko?

21. Beerna s obmryto 3ajgauy JIIT MokHO NpHBECTH K KaHOHHYeCKOH dopMe? OnUIHTe METO)
npuBeAeHH 00MeH 3a/1a4H K KAHOHHYSCKOMY BH]TY.

22. Kakue orpaHHYeHHS HA3bIBAKOT JKECTKUMH (HEKECTKUMH)?

23. llpuBenute pUMepE! CYIISCTBSHHBIX M HECYIeCTBEHHBIX OTpAHHYESH Ui,

24. Yem oTaH4aeTCA BBITYKJIBIH MHOTOIPAHHUK OT BBIIYKJIOTO MHOTOTPAHHOTO MHOXKECTBA?

25. JlaliTe onpeieNieHHe YriIoBOH TOYKH BEITYKJIOTO MHOTOTPAHHOTO MHOKECTRA.

26. ChopMyaupyHTE OCHOBHYIO TCOPEMY JIMHSHHOTO TIPOT pPAMMHPOBAHHS.

27. B 4eM 3arimiovaeTcs nepBasi reoMeTpuuecKas HHTeppeTaus 3aqagn JIII?7

28. B 4eM COCTOHT Hesd TeOMEeTPHISCKOr 0 MeToAa pemenus 3aaaun JIII? JIns kakux 3amad oH
IPHMEHHM ?

29. B 4eM 3armovaeTcs BTOpas reoMeTpHUecKas HHTepIpeTalus 3agagu JI117

30. Maiite onpeneneHus cleAVIOMMUX MOHATHH: OIIOpHAsA TOYKA (OIMOPHBIN ILJIaH) JOIYCTHMOIO
MHOKeCTBA, OazHc oMopHOH TOUkH, OasHCHbIS TepeMeHHbIE.

31. Maiite onpenenenue aBoicTeennon 3agaun JII.

32. KakuM croiicTROM 00Ja1aeT OTHOIICHHE BOHCTREeHHOCTH?

33. IlepeunciiiTe OCHOBHBIE CBOHCTBA NIAphl JIBOMCTBEHHBIX 33/1a4 (TeOpEMBI JBOHCTBEHHOCTH ).
34. KakoBo NpakTHYECKOE 3HAYEHHE TSOPeM JIBOMCTBEHHOCTH ?

35. Kakas uz TeopeM JIBOMCTBEHHOCTH SABJIASTCS KPUTEPHEM ONTUMaIIbHOCTH Ui 3a7a4 JIIT u B uem
ce CyTh?

36. Jaiite comepikaTelmbHyI0 (OPMYJIMPOBKY M MAaTeMATHUSCKYIO IMOCTAHOBKY TPAaHCIOPTHOM
zamaqam’?

37. Uto Takoe ycnopHe DajlaHca W KAKOBA €0 POJIb B TEXHOJIOTHUECKHX 3a/1auax?

38. ChopmynupyiiTe 3a7a9y METOUHCICHHOTO JIMHEHHOTO MPOTPAMMHPOBAHHUSL.

39. ChopmynmpyiiTe 3a71auy o prokzake. K kakomy kiaccy 3a/1au 11eJ09HCISHHOTO TPOTPAMMHPO -
BAHUsI OHA OTHOCUTCS?

40. ChopmyaupyiTte 3a7a9y 0 CTPYKTYpe MaTepHalioB. K kakoMy KJIaccy 3a7ad IeTOUHCISHHOTO
MPOrpaMMUPOBAHHS OHA OTHOCHUTCS?

41. B 4eM COCTOHT CYTh 3aa9H packpos?

42. Jima KakuX ONTUMH3ALHOHHBIX 334 [IPHMeHAeTCA MeTO ] JUHAMHUYECKOT O IIPOr pAMMHPOBA-
HHUsT?
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43. B uem zai0vaeTcsi CyTh MeTO/Ia JIMTHAMHUISCKOTO IPOrpaMMHUPOBAHUsA?

44, ChopMyaupyHTE TPHHITHIT ONITHMAJLHOCTH bernMana.

45. JlaliTe MOHATHE WACHTH(PHKAIIMN B MTHPOKOM H Y3KOM CMBICTIC.

46. OnUImHATe CTPYKTYPHYIO CXeMy Tpollecca HASHTH(DHKAITHH.

47. Uto MOHUMAIOT T10/1 CTPYKTYPHOH WICHTHDHKAITHEH?

48. Ilepeunciute MeTOJIBI CTPYKTYPHOU WIeHTH(UKAIIMH U JalTe HX KPaTKOE OITUCAHHE.
49. B uem COCTOMT CyTh METO/Ia TIapaMEeTPHISCKON WeHTUDHKAITAN?

50. OxapakTepu3viiTe 0cOOCHHOCTH HASHTH(HUKAIIMH CTOXACTHUSCKHX U JHHAMHYICCKHX MOISIeH.
51. Uto gpmsieTCst KPUTSPHEM HICHTHUYHOCTH MOJSIH H 00BeKTa?

52. Uto Takoe aJallTHBHAS U HEAJAITHBHAS HICHTHDHKAITAA?

53. Uto gpsieTCs IPeAMETOM CTPYKTYPHOH HACHTHQHKAITHNA?

54. Kakwue 3aj1aun HeoOX0THMO PENIHTh TIPUA BHIGOpe CTPYKTYphI 00beKTa?

55. Ilpu KaKkoM 3HAYEHHH OTHOCHTEIILHOH HEBS3KH MO/IEJ)Ib CUHTAESTCA a/leKBaTHOH ?

56. IlepeuncianTe MCTOYHUKH BOSHUKHOBEHHUS H PACTIPOCTPAHEHHUS TTOTPEITHOCTEH.

57. llpuBeuTe MaTeMaTHUSCKYIO MOJIETH TIpoTIecca B 00IeM BH/TE.

58. OnumuTe MOJEIH NPOTHO3UPOBAHUS CTPYKTYPhI MOJIAMEPOB.

59. OnumuTe MOACIH NPOTHOZUPOBAHUS MEXaHHUSCKHX CBOMCTB MOJIUMEP OB.

60. OnMmuTe MOJISITH TPOTHO3UPOBAHUS TIPOHHIIAEMOCTH TTOJIMMEPHBIX MAaTEPHATIOB.

TemaTtnka pedepatoB

Tema pedpepata Ui Kask/10r 0 00 YUAROIIETOCH YTBEPAK/IATCs NPEIo/[aBaTesieM B HHIMBH/1yallb-
HOM IOpsKe.

Llens nanucanus pedepata — MpUBUTHE 0OYUAIOMEMYCS HABLIKOB KPaTKOTO U JIAKOHHYHOTO
IpeICcTAaBICHHS cOOpaHHBIX MAaTePHAJIOB H (DAKTOB B COOTBETCTBHH ¢ TpeOOBAHHIMU, NPeILABIIIC-
MBIMH K HAYUHBIM OT4&TaM, 0030paM H CTaThsIM.

[TepeurciTe HCTOYHHKH BOZHHKHOBEHHS H PACIIPOCTPAHESHHS IIOTPEIIHOCTEH.
IIpuBennTe MaTeMaTHUYSCKYIO MOJeMD IIpoliecca B o0meM BHE.

MojieM nporHo3upoOBaHUA CTPYKTYPhI OJHMEPOR.

MojieM nporHo3HpoBaHUA MEXaHHYECKHX CBOHCTE ITOJIMMEPOB.

Mojie/M nporHo3upoBaHUs MPOHHIIAEMOCTH HOJIMMEPHBIX MATEPHAJIOB.

OGyIIaIOLLIHHCﬂ CAMOCTOSITS/IBHO HRYUAeT TUTepaTypHLbIe HCTOUHUKH (MOHOTpadHH, HayUHbIE
CTAThH M T.)1.) 10 KOHKPETHOH TeMe, CHCTeMATH3HPYeT MaTepHall H KPaTKO ero U3JIaraeT H MpeJIcTaB-
nsieT B BUjIe pedepara Ha 6-10 cTpaHHIax.

o e e

HpaBH.]Ia MpOoBEIeHUA TECTOBLIX ROHTPO/ILHBIX paﬁoT Mo JUCHHIIIIHHE <(KOMHBIOTepH06
MOJACJHPOBAHHC B MATCPHAJIOBEICHHH>

TecThl MUNTYTCH HHAHBHYATBHO, Ge3 KOHCYIBTAITHH BO BpeMs MPOBe/IeHHs TecTa ¢ Nperno-
naBaTesieM HIIH C JIPYTHMH 00YYaIONAMHCS.

[IpenogapaTesTio MOKHO 334aTh BOIPOC BO BpeMsI MPOBEICHIS TeCTa B TOM CJIyUae, eCiIH eCcTh
HESSICHOCTH B BOIIPOCE TECTA.

BpeMs BHITOMHSHHSA 3aJaHAH TeCTa CTPOTO OTPaHHICHO — 0OBITHO 30-40 MHUHYT, HO BIIOJHE
JOCTATOYHO JJIsl CIIOKOMHOTO OTBETA HAa BCE BOMPOCHL. BpeMs OKOHUAHHA TecTa coolmaeTcs mpemno-
JaBaTesieM /IO Hadajia TecTa.

Ha kax/p1ii BOnpoc TecTa UMEROTCS YeThIpe BapHaHTa 0TBeTOR. Cpe/li HUX eCTh MPaBHUIbHBIE
U HeTpaBHJIbHBIC OTBETHI. 3a/1aua o6yUaromerocss HAMTH MPaBUIbLHbIC OTBETHL

Bompock TecTa mogoOpaHsl TAKHM 00pazoM, 9TOOBI B KasKIOM BapHaHTe ObLIH OoJee Tpo-
CThIS ¥ Oolee CIOKHEBIS BOMIPOCHI.
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HeKOTOI)LIe BOINPOGHEI TeCTa COJACP}KAT HE OJHH HpaBHJ’IbeIfI oTeeT. [TodoKHATETRHBIM pe-
3YJIbTaTOM OTBCTa Ha TaKkoH BOIIPOC ABJFCTCH HAXOMKICHHC 06y11aIOI_LII/IMC${ BCCX ITpaBHJILHLIX OTB -
ToB. EC/IH oTMeueHRI He BCe MMpaBHILHLIC OTBCTLI, HIIH OTMCUCHLI KaK HpaBHJ’ILHLIﬁ, TaK H HCIIpa-
BHILHBIN OTBET, TO TaKoH PE3VILTAT OTBETA HA BOIPOC CHHTACTCA HEIIPaBHIILHBIM.

OGyIIaIOHlHﬁCH MOKET HAITUCATh CBOH KOMMEHTApUH H JIOIMOJIHCHHA K J'II-O6OMy BOIIPOCY TeCTa.
Ecom I[pH 3TOM 6y):[eT MpOASMOHCTPHPOBAHO XOpOIIee SHAHUE CYTH BOIIPOCA, TO TaAaKHE JJOIMOJIH CHHA
ABJIAKOTCA OCHOBAHHCM JJIA ,[[0621B.HGHHH npenoaaparesieM JOIOJIHHTSIIEHBIX OaiIoB K 06H_[eﬁ peﬁ-
THHTOBOH OIICHKC 3a MMPOXOAJACHHEC TCCTA. KOMMGHTapHI/I H OJOIIOJIHCHHA HS 3aMCHAKOT coboit oTBeTA
Ha COOTBGTCTByIOH_[I/Iﬁ BOIIpOC TECTa.

IIpume pHBII IIepevyeHb TECTOB

1. PacueT npou3Bo/ICTRA MPOJIYKTA (HAIPUMEP, METAHOJIA) — 3TO [IpUMep pacudra Ha
A) MHKPOYPOBHE HEPAPXHH CHCTEM XHMHYECKOH IPOMBIIIIIEHHOCTH

B) ypoBHe KOMIIAHHH HJIH 00heTHHSHUS

B) ypoBHEe XMMHYECKOIO [IPOU3BOJICTRA

I') MakpOypoBHE HEpapXUHU CHCTEM XMMHYECKOH MPOMBINUIEHHOCTH

JI) YpOBHE nipeInpHsATHSA

2. B cooTBeTcTBHM ¢ MPUHITHIIAMH TOCTPOSHUS (UBHKO-XHMHIESCKUX OJIOUHO-CTPYKTYPHBIX
moaeaei XTII cnenyromue ypapaenusi HE BrmovaloTca B YpaBHESHHS MATEMATHUCCKOT O OTTHCAHUS
MO/ICJTH:

A) YpapHeHHS TRILIOBOTO OajlaHca,

b) Yparnenue Gananca UMIyJibca;

B) YpaBHeHHe MOKOMIIOHSHTHBIX GalaHCOB;

3. KonnenTpanuy HEKII0UEBbIX KOMIIOHEHTOB XHMHUUYECKOH peaKkIuu. ..

A) He paccunthiBatorcs npH peaiMzanui MaTteMaTHYecKord Moaend XTI Ha koMmnbroTepe

b) CornajlatoT ¢ KOHIEHTPAIUAMH KIIFOUEBBIX KOMIIOHEHTOB

B) PaccuntniBatorcst Oe3 MpUMEHSHHSI CTSXHOMETPHYSCKUX COOTHOICHHH

I') PaccunThIBarOTCs IO KOHIISHTPAIHAM KII0UEBBIX KOMIIOHEHTOB

JI) PapHBI MaKCHMAaJILHOMY IOPSIKY MHHOpPA MATPHIBI CTEXHOMETPHUCCKHX KOD(GHIHCHTOB
PeaKIMH, OTJIIMYHOMY OT HYJIS

4. PacuéT nokanbHOM HHTEHCHRHOCTH TIIJIONEPEaaUuH — 3TO IpUMep pacuéTa Ha

A) YpoBHE IPSATIPHATHS

b) ypoBHe KOMIAHHUH WIH 00LeTHHSHHUS

B) MEKpOVpOBHE HepapXUH CHCTEM XMMHICSCKOH MPOMBINICHHOCTH

I') MakpoypOBHE HepapXUH CHCTEM XUMHUSCKOH TTPOMBINIEHHOCTH

J1) YpOBHE XUMHYECKOT O IIPOH3BO/ICTBA

5. MaremaTuueckast MoO/IeJIb XHMHKO-TEXHOJIOTHISCKOTO TIPOIecca — 3TO:

A) cucTeMa YpaBHSHHH MaTeMAaTHUSCKOTO OIMUCAHMS XUMHUKO -TEXHOJIOTHISCKOT O IIpolecca

b) Gmok-cXeMa aJTOPUTMA PLIICHHs CHCTEMBI VpPaBHEHHH MATEMAaTHUSCKOTO OMHCAHHS XUMHKO-
TeXHOJIOTHUECKOTO Mpoliecea

B) xomIbOTEpHAS IpOrpaMMa pellieH s CHCTEMBI YPAaBHEHUH MaTeMATHISCKOTO OITMCAHHS XHMHKO -
TeXHOJIOTHUECKOTO Mpollecca

I') neficTeyromas Mo/Iellb XHMHUKO-TeXHOJIOTHYECKOTO MPOoTlecca B YMeHbIIIeHHOM Mactitabe

J1) HeT mpaBuiaLHOTO OTBETA

6. Uncio KITHOUCBRIX KOMIIOHEHTOR XUMHUCSCKON PeaKITHH. ..

A) PaBHo KOMHYECTBY HCXOHBIX KOMIIOHEHTOR

b) PaBHO KOoMHMYEeCTBY MPOAYKTOB PeaKITHH

B) PapHO YHCITY CTONOITOB MATPHUITHI CTCXHOMETPHUSCKUX KOX(PQHITHESHTOB PeaKIIHH
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I') PaBHO 9uciy CTPOK MATPHIBI CTEXHOMETPHUECKH X KOP(DPUIIMEHTOR peakiiu
J1) PaBHO pairy MaTpuibl CTeXHOMETPHUSCKHX KON ((PHUITHEHTOR PeaKIUU

7. B COOTBeTCTBUH ¢ IPHHIMIAMH IOCTPOSHUS (PHIMKO-XUMHUISCKHX OJOUHO-CTPYKTYPHBIX
moeneit XTI npu nocrpoennn mosesn HE uenonesyrores:

A) YpapHeHHs TOKOMIIOHEHTHBIX OallaHCOB

b) Yparuenue obmero Matepuali-HOro Oananca

B) YpasHen#re ob11ero TeILTOBOTO OajlaHca

I') Yparuenue Oananca HMITYJIbCA

J1) HeT mpaBuiLHOTO OTBETA

8. UHcoo KIHYEBbIX KOMIIOHEHTOB XMMHYECKOH PeaKiliH. ..

A) PapHO KOJTMYECTBY HCXOHBIX KOMIIOHEHTOB

b) PaBHO KoJIMUECTRY NPOJYKTOR peakIiHA

B) PapHO panTy MaTpHIBI CTEXHOMETPHUSCKHX KOA(DPHITUSHTOB peakITin

I') PapHO gnciy cTonOIOB MATPHITEI CTEXHOMETPHISCKHX KOR(DPHUITHEHTOR peakIiun
J1) PaBHO YHCITY CTPOK MATPHITEI CTEXHOMETPHUSCKUX KOXDPHITHSHTOR PeaKITHH

9. Hucno creneHed cBob0/ bl CHCTEMBI YPABHEHHH MaTeMaTHYECKOTO OITUCAHUS ONpe/lesseTcs Kak
pPa3HOCTh. ..

A) Uncra BXOAHBIX IEpEeMEHHBIX U YHCTIA BBIXOHBIX IIepeMeHHBIX

b) Uncna skclepHMEHTaJIBHBIX JAHHBIX ITACCHBHOT O DKCIIEPHMEHTA U YHCIIAa SKCIepUMEHTAJILHBIX
JAHHBIX aKTHBHOT O KCIIEPUMEHTA

B) Uncna He3aBHCHMBIX YPABHEHHH W YK CIIA IEPEMEHHBIX

I') Uncoia BEIXO/IHBIX IEPEMEHHBIX W YHCIIA BXOJIHBIX IIEPEMEHHBIX

JI) Het npaguiibHOr0O oTBETA

10. Tlpu peanuzaiiii UTEPAITMOHHOTO AJITOPHTMA BRIYHCIIGHUH Ha KOMITBIOTEpE TIOCIIe 3a/[aHHs
HAYAJIBHOTO NPUOJIMIKSHHS U BBIYHCIICHHH 110 pacuETHRIM OJIOKAM MTepAI[dOHHAS TIepeMeHHAs:
A) Doabiie He HCMONB2YETCA B pacueTax

b) Beeraa Bozspamaetest ST CASAYIONSH HTSpaITHH

B) HenonbayeTes A5 OICHKH MOTPRITHOCTH pacueTa

I') BozspamaeTcest /i1 yTOYHEHHS ONTHMAILHOT O 3HAYCHHS KPUTEPHSI O THMHUBAIINH

11. KimroueBbie KOMITOHSHTHI XUMHISCKOM PeaKIIHH BBIICIISOT I TOTO, YTOORI:
A) JluneapnzoBaTh ypaBHCHHE PETPECCHH

b) CokpaTHTh KOJHMYCCTBO YPABHSHHH TCILJIOBOTO OaJlaHca

B) CokpaTuTh KOMHYECTBO 3KCISPHMEHTOB

I') OrpanuunTth 061acTh GaKTOPHOTO IPOCTPAHCTBA

JI) CokpaTHTL KOJIMYECTBO KHHETHYSCKHX YPABHEHH H

12. Knrouerble KOMITOHEHTHI — 3TO. ..

A) IIpoaykThI 11eIeBOH XHMHUUESCKOH Peakiiu;

b) KoMmonenTsl, 0JHO3HAYHO XapaKTepU3VIONIHE COCTOSHHE PEaKIIUH,
B) KoMnoHeHTBI, B3SITbIE B HEJTOCTATKE,

I') KoMITIOHEHTEI, B3AThIe B U30BITKE;

JI) Het npaguiibHOrO OTBETA.

13. OmpenesieMble NepeMeHHBIE CHCTEMBI VPAaBHSHUN MAaTeMAaTHISCKOT O OITUCAHUS — DTO...

A) Kosdunnentsl, KOHCTAHTEI, 3HAYSHHS KOTOPLIX OepyTCs H3 CHpaBOYHOH JTUTEPATYpPhI

b) DkcniepuMeHTATIBHBIC AAHHBIC

B) Jlio0bie mepemeHHble M KOHCTAHTLI, OTHOCHTEIBHO KOTOPBIX peHIACTCsl CHCTEMa VpaBHeHHH
MATEMATHUSCKOTO OMHCAHHS MOBEISHIS 0OBeKTa

I Her npaBsunsHOrO OTBETA
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14. MaTtemMaTHUecKasi MOACEL OVIeT afeKBaTHA peabHOMY 00BEKTY, ecii

A) UMeeTes KOMNISCTReHHOS COOTBETCTBHE MATeMAaTHUSCKON MOICITH peaibHOMY 00BLeKTY

b) uMeeTcs Ka4ecTBEHHOS HIIH KOJIMYSCTBEHHOE COOTBETCTBHE MATeMATHISCKOU MOJIENH pealbHOMY
00BeKTY

B) umeeTcs KauecTBEHHOE COOTBETCTBHE MATEMATHYESCKOH MOJIe]IH pealbHOMY 00BeKTY

I') Her npaeunsHOrO oTBETA

15, Cratuueckasa monens X111 onucripaet:

A) CranimoHapHBIH PSIKAM JIBHIKCHUS MOTOKOB CHCTEMBI;
b) HecTarmoHapHbiil peiKUM ABHIKESHHS ITOTOKOB CHCTEMBI,
B) Her npasuiibHOro oTBeTa

16. B coOTBeTCTBUM ¢ MNPHHITUIIAMH TIOCTPOSHHS (PUIHKO-XUMHUSCKUX OJIOUHO-CTPYKTYPHBIX
moeneit XTI ypapHeHUS TeTIOBBIX OaNaHcoB MOTOKOB X ['C MOILKHBI OBITE TIOTIOTHEHBI:

A) UHTEeHCHBHOCTSIMH HCTOYHHKOR BeIlECTRA;

b) MHTeHCHBHOCTIMH HCTOUHHKOB Tella,;

B) UHTEeHCHBHOCTAMH HCTOYHUKOR BEIISCTBA H TeIUIa;

I') Her nparunbHOrO 0TRETA

17. Kakue ypaBHECHHS ClIeAVeT HCKII0OUATh H3 CHCTEMBI VPABHCHHHM MaTeMaTHUYECKOTO OMMMCAHHS
XTI1?

A) YpaBHECHHS ¢ COBIIAJAIOMHUMH Pa3MEPHOCTIMH JSBOHM H MIPaBOH YacTel;

b) 3apuCHMEBIe YpaBHEHHS;

B) YpaBHeHus orpaHdueHHH Ha KOHCTPYKITHOHHBIE TTapaMeTphl allllapaTos;

I') Her npaeunsHOrO oTBETA

18. Pacuér peaktopa ¢ MEIAIKOH — 3TO IpUMEpP pacuéra Ha

A) MHKPOYPOBHE HEPapXUH CHCTEM XHUMHUYESCKOH MPOMBIIIIIEHHOCTH
b) ypoBue ipennpusaTHs

B) ypoBHEe XMMHYECKOTO [IPOU3BOICTBA

I') ypoBHE KOMIIAHHH HWIH 00beIHHSHUS

JI) HeT npaBuiibHOTO 0TBETA

19. KoMneroTepHas MOZEIb [IpoLecca — 3To:

A) TeXHOJOTHYSCKAS CXeMa pealIbHOTO Mpoliecca

b) peannzopaHHBIH Ha KOMITBIOTEPS AJITOPUTM PEIISHUS CHCTEMbI YPaBHEHU M MaTeMAaTHUSCKOTO
OTIMCAHMS TIpoIlecea

B) AeiicTeyiomas NUJI0THAs! YCTAHOBKA MIPOIlecca B YMEHBIIEHHOM MacinTabe

JI) Het npaguiisHOr0O oTBETA

20. Nuaamuadeckas Mogenb X 1] omuchBacT:

A) Tonbko cTallMOHAPHBIM PEIKUM MPOTEKAHUS TSXHOJOTHISCKOTO MPOIlecca;

b) HecTanuonapHbIii peuM MpoTeKaHUA TEXHOJIOTHISCKOTO MpoIecea;

B) Het npasunsHOro oTBETa
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MUHHHCTEPCTEO HAYKH W BLICIIETO OBPA30OBAHUS POCCHHCKOH OEJIEPAITUHA
QEJEPAJILHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATE/ILHOE YYPEX JEHHE BRICIIMET'C OBPA3OBAHI

«MOCKOBCKHU HOJII/ITEXHI/}‘IECKI/IFI YHUBEPCHTET»
(MOCROBCKHH ITOJINTEX)

Kagenpa «MHHOBaIMOHHBIE MaTepHaIIbl IPHHTMEIHAHH/TYCTPHH »
JucnurmimHa « KoMImbsroTepHoe MOJeJIMPOBAHHE B MATEPHAIIOB S/ICHUH»
HamnpasiieHne moarotoBku «MaTepHaloBeAeHUE H TSXHOJIOTHU MaTEPHAJIOB»

Kyvpc 3, popma oOyueHHs ogHAA

BHJIET Ne 1

1. OcHoBHBIE THIILI MaTeMATHYSCKHX MOJS/ICH.
2. MojenupopaHie NPOYHOCTHLIX XapaKTEPHCTHK MOJTUMEPOB.
3. Mojgemipopanue TeIOQH3INISCKHX XapaKTePHCTHK TTOJIHMEPOR.

MHWHUCTEPCTBO HAYKH M BREICIIETQ OBPA3ROBAHMS POCCHHUCKOHN OEAEPALIMHA
QEJEPATILHOE I'OCY JAPCTBEHHOE AB TOHOMHOE OBPA3OBATEILHOE YUPEXKJEHHE BLICIIET O OBPASOBAHH S

«MOCKOBCKHU HOJII/ITEXHILI‘IECKI/II‘/JI YHUBEPCHTET»
(MOCROBCKHH ITOJINTEX)

Kadenapa «luanoBanuoHHbie MaTSpHAIBI TPUHTMSTHAHHTYCTPHUI»
Jucnuminia « KoMOpioTepHOS MOASIHPOBAHHS B MATSPHATIOBSICHUT »
Hanpapsienue moAroToBKH «MaTepHaioBe/leHHe H TEXHOJIOTHH MAaTePHAIIOR»

Kype 3, popma obyuennst ounas

BHJIET Ne 2

1. Ouzpueckue MoaemH AeopMAIHOHHBIX XapaKTePUCTHK MOJTUMEPOB.
2. OcHoBHBIE CIIOCOOLI MOJCIHPOBAHUS CBOMCTB IIOJIUMEPOB.
3. @akTopsl, ONpe/eIsoNHe TOYHOCTE MOJISIMPOBAHUS CBOHCTB ITOJIMMEPOB.
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VYrBepxaar

Saseyronmi kadeapol « THHOBAIIMOHHBIE
MaTepHAJIbI IPUHTMETHAWH/TYCTPHH »
K.(b.-M.H., JTOTleHT T.O. Peitukor
« » 202 r.

Mertoanyeckne yRazaHHAS
10 HpOBe,[[eHHIO SK3aMceHa 110 JUCITHITIIINHS

(<KOMHLIOT6pHO€ MOICIIHPOBAHHC B MATCPHAJIOBECACHHH »

HampapneHue moAroToBKH: MaTepHalloBeIcHHE H TSXHOIOTHH MATSPHAJIOB
[Ipoduns «HHxkeHepHs TOTUMEPHBIX MATSPHATIOB»
@opma oOVUCHHA - OUHAS

1. DxzaMen sBisieTess (popMoOH MPOMEKYTOUHOH aTTeCTALIHH IO MTOTAM BBIMOJIHEHHS
00yJaIOMUMHCSI BCeX BUOB KOHTPOIBLHLIX MEPONIPHITHH, IpeAYCMOTPEHHEIX pabodei nnporpaMMoit
TUCIUIUTHHEL «KOMIIBIOTEPHOE MOACSIUPOBAHHE B MATEPHATIOBEICHHUH Y.

2. Dx3aMeH MokeT ObITh BBICTABIEH TOJNBKO OOYYAOIIMMCS, BBINOJIHHUBIIHM BCE BH/IBI
yvuebHOH paloThl, npeaycMoTpeHHOH paloueH IporpaMMol IO JIMCIMIUIMHE: BBINOJIHHUIM Ha
HOJIOKHTENBHYH OICHKY KOHTpOJIbHBIE pPalbOThl, BBINOJIHWIM WHAMBHIYAJILHBIC 3a/IaHUSA Ha
IIPAKTHYECKUX 3aHITHIX.

3. DkzaMeH NIpHHHMaeT IIpelojapaTeNib, IPOBOJHMBINUN JIGKIMOHHBIE H IPAaKTHYECKHE
3aHSITHA

4. B ciyuae HesdBKH o0yYarOIIerocs Ha HK3aMeH B 3a4€THO-PK3aMEHAIIMOHHOH BEIOMOCTH
IIpeIIo1apaTesIeM 3alIUChIBASTCSA — «HE SABHIIC.

5. Ilocie ok3aMeHa MpenogaBaTeab oQOpMISIeT 3aUeTHO-DK3AMEHAITMOHHYIO BEIOMOCTD
YCTAHOBJIGHHOH (hOpMBL.

MeTou1ueckre ykazaHUsi OOCYK/ICHBI Ha 3acelMaHWH Kadenpel « » 202
rojia, npotokon Ne .
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JONOJTHEHHS 1 H3SMEHEHUS B PABOYEH ITPOI'PAMME
HA 202 -202 YYEBHBII I'OJ

B pabouyio nporpaMMy BHOCATCS CIAVIOMHE H3IMCHSHHST:

Zapenyromuii kageapoi «HHOBAIMOHHBIC MATSPHANIBI IPUHTMSTHAUHTYCTPHI»

/I".O. PriTukos/
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