MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.B.JIB.03.02 [OKYMEHT MNOAMUCAH
(uHOexc OucyuniuHot) SNEKTPOHHOWM MNOANUCHIO

Ceptuchukat: 1IFAE8300EFB127BC4BDCEDE758D3ED87
Bnapeneu: Enbuoe Banepuit BaneHtuHoBuy
[LevictButenen: ¢ 18.09.2024 no 19.06.2039

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Hay‘IHbIe HCCJICTOBAHUA H HHHOBAIIMM B MATCPHAJTOBCICHUHA
(HauMeHo8aHUe OUCYUNIUHDBL)

I10 HAINPaBJICHUIO MOATOTOBKH (CHEUAIILHOCTH)
22.04.01 MarepuasioBeieHHE U TEXHOJIOTMU MaTEPUAJIOB

HaIpaBJIECHHOCTH (MPOQUIIb)/CrIeIUaTu3 A
[TonMepHbIe MaTEpUAIBI U TEXHOJIOTHH

dopma 00ydeHus: ouHast
I'on Habopa: 2025
O6mas tpynoemkocts: 4 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 2

®opma KOHTPOJIs OK3. Hroro
Bun 3ansiTuit
Jlexumnm 16 16
JlaboparopHsbie 16 16
IIpakTHueckue
PykoB0oJCTBO: KypcoBbie paboThl (poekTsi) / PI'P
ITpomMexyTouHas aTTecTanus 0,35 0,35
KoHnrakTHas pabota 32,35 32,35
CamocTosTenpHas padora 76 76
KoHTpoan 35,65 35,65
Hroro 144 144




Pabouyto mporpammy coctaBui(u):

[Tpodeccop kapeapsr COM/IuPII, nonent, a.¢.-m.H. ['peizynosa H.H.

(OodicHoCcmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(OondcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Peneunsent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuuIuiHbl coctaBiena Ha ocHoBanuu @I'OC BO u yueGHOrO 1urana

HarpasieHus noarotoBku 22.04.01 MarepuanoBeieHue 1 TEXHOJIOTHH MaTEPHAIIOB

Cpoxk aeiicTBusi padoyeii mporpaMMsbl JMCHUILIMHBI 10 «31» aBrycra 2027 r.

YTBEPXIEHO

Ha 3acemanum xadenpsr «CBapka, 00paOOTKa METayUIOB JaBJICHHEM W POJICTBEHHBIC
TIPOIIECCHI»

(mpotoxoun 3acemanust Ne 2 ot «16» centsiops 2024 1)



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilenp OCBOGHHUS IUCHMIUIMHBI — CGOPMHpPOBATH 3HAHMA O TEKYIIUX MpodiIemMax

COBPCMCHHOI'O MATCpUaAJIOBCACHHA, a TAKXKC YMCHHA BBIABIATL HNPUYWHBI W aHAJIU3UPOBATH
HpOGJ’IGMBI B 3TOH HAyKE 1A KaYECTBCHHOT'O U 0e301IacHOTO ITPOU3BOACTBA HOBBIX MaTCpHaIOB.
33,[[3‘11/11 Hay4YuUTb IIPOBOJHTH aHaJIu3 COCTOsIHHUA B

KpI/ITI/ILIeCKI/Iﬁ COBPEMCHHOTI'O

MaTCpruaJIOBCACHUN, TCHCPUPOBATL HOBBLIC HWACU IIPU PCIICHUU  HUCCIICAOBATCIBCKUX U
MMPAKTUYCCKUX 3aJia4 B 3TOM C(bepe, NPUMCHATH HAa NPAKTUKE 3HAHUS CIICHUAJIBHBIX JUCHHUIIIMH JJIA

IMOHUMAaHHsI COBPEMCHHBIX npo6neM Pa3sBUTHUA MAaTCPUATIOBECACHUA

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUINHBI ¥ IPAKTUKU, HA OCBOCHUU KOTOPBIX 0a3upyercs JaHHas JUCLUIUIMHA: XUMUS
U COBPEMEHHBIE METOJbl CUHTE3a MOJIMMEPOB, KOMIO3UTHBIE MaTepuaibl Ha OCHOBE IOJUMEPOB,
KommbrotepHabie 1 ”HPOPMALIMOHHBIE TEXHOJIOTHH B HAyKe M IIPOU3BOICTBE.

JIMCUMIUIMHBL ¥ TIPAKTHKH, JJIS1 KOTOPBIX OCBOCHUE TAHHOW TUCIMILIMHBI HEOOXOAMMO Kak
IIPEILIECTBYIOLIEE: dopM s TepMOIUIacTaBTOMATA,

HpOCKTI/IpOBaHI/Ie JIUTBCBBIX  IIPECC

IToBrilIEHNE OKCIUTYaTalUOHHBIX  XapPAaKTCPUCTUK IOJUMEPHBIX MATCPUAIIOB, Texnonoruu

W3TOTOBJICHUS JIeTalicii M3 iacrTmMacce, ((HayllHO-I/ICCJICIIOBaTeJII)CKaﬂ pa60Ta», <<HpeIII[I/IHJIOMHa$I

IMMPpaKTHUKa», «HTtoroBas rocyaapCTBCHHAs aTTeCTalMsI» .

3. IInanupyemble pe3yJbTaTbl 00y4eHHS

dDopmupyeMbie U

NuaukaTopsl 10CTHKEHUS

KOHTPOJIUpYyeMble ., IInanupyemsle pe3yJibTaThl
pO-THpY KOMIeTeH Ui Py pesy
KOMIIEeTeHI[UH o0yueHus
(K0l ¥ HANMEHOBAHUE)
(K0oJl 1 HAMEHOBaHUE)
ITK-1. Cnocoben ITK-1.1. YmMmeeT | 3HaTh: 3aKOHOMEPHOCTH BIUSHUS
MOHUMAaTh (PU3NYECKHE U | 0OOCHOBAHHO BBIOMPATh | CTPYKTYpBI HAa CBOMCTBA MaTepUaJIOB,
XUMHYECKHE MPOIECCHI, | METOMIBI UCCIIeIOBaHMS, | (PU3MUYECKYIO CYITHOCTD
IpOTEKAaroIue B aHau3a U MOJIETUPOBAHMS | B3aMMOACHCTBHS MaTEePUAIIOB C
IIOJIUMEPHBIX CBOMCTB MOJIMMEPHBIX | OKPYKAOIIEH CPEAO, MTOJISIMH,

MaTepuanax mpHu ux
MOJTy4YeHUH, 00paboTke
U MOJU(UKALINH,
HCIIOJIB30BaTh B
HCCIICIOBAHUAX U
pacueTax 3HaHHS O
METOJIaX UCCICIOBAHMS,
aHaJgn3a, JUAarHOCTUKHU 1
MOJICTTUPOBAHUS CBOMCTB
MOJIMMEPOB U

MAaTEepHAIOB B 3aBUCUMOCTH
OT TIOCTaBJICHHOH 3aJauu W
THUIIA MaTeprala.

YaCTULIAMU U U3JTYyYEHUSIMU;
XMMHYECKHUM COCTaB, CTPOCHUE U
CBOICTBA HOBBIX MaT€pUAJIOB;

YMeTb: HCIOJIB30BaTh HA MPAKTHKE
COBPEMEHHBIE ITPEICTABIEHUS O
BIIUSIHUU CTPYKTYpPHI HA CBOWCTBA
MIOJINMEPHBIX MAaTEPHAJIOB;

Brnanets: cnenmanbHONM TEPMUHOJIOTHEN

Y HaBBIKAMH pabOTHI CO CTICUATBLHON
CIIPABOYHOM JIUTEPATYpO

MOJIMMEPHBIX T Y 3
KOMTIO3HTOB, TIPOBOJTHTD -1.2. Halu3UpYeT | SHaTh: ¢du3nUecKre 1 XUMUYECKHE
KOMILICKCHEIC CTPYKTYpy U  CBOMCTBa | MPOLECCHI, IPOTEKAIOIINE B

MOJIMMCPOB C  NOMOIIBIO

MIOJIMMEPHBIX MaTEpHUAIaX IIPHU UX




®opmupyeMbie U
KOHTPOJIUpYeMble
KOMIEeTeHIIHH
(K01 1 HAMMEHOBAHUE)

NHaukaTopsbl J0CTHXKEHUS
KOMIIEeTeHIINH
(K01 1 HAUMEHOBAHUE)

IlnannpyemMble pe3y/bTaThl
o0yueHust

UCCJIEIOBAHMUS,
MIPUMEHSISI CTaHIapTHBIC
U cepTu(UKalMOHHbIE
UCTIBITAHUS

Pa3IMIHbIX
HUCCICI0BaHUA

MCTOAOB

MOJIYYeHHH, 00paboTKe U
MO (UKAITIU

YMeTh: pacno3HaBaTh (U3HUECKYIO
CYITHOCTh MIPOIIECCOB B TEXHOJOTHUSIX
MOJIYYCHHS, 00pabOTKH U
Moau(HUKAITIN MaTepPHAJIOB,
HCITI0JIH30BaTh OA30BhIC 3HAHUS B
Mpo1ecce MOJCITUPOBAHHS,
TEOPETUYECCKHUX U IKCIICPUMEHTATBHBIX
HCCJICIOBAHUIA;

Biiajgers: HaBbIKAMHU MCIIOJIb30BAHHS B
po(heCCUOHATILHOM e TeIbHOCTH
METOIUKH MTPOCKTUPOBAHHUS
TEXHOJIOTUYECKHUX MPOIECCOB,
TEXHOJIOTUYECKOr0 000pYy/10BaHHUS;
HOPMATUBHBIX U MCTOAUYCCKUX
MaTepHalioB MO TEXHOJIOTHUECKON
IOJITOTOBKE MIPOM3BOJICTBRA,

ITK-1.3. OcymecTBisier
TEOpeTUIecKoe 0000IIeHne
HAYYHBIX JTAHHBIX,
pe3yIbTaToB
HKCIIEPUMEHTOB "
HaAOJIFOIEHUN

3HaTh: TEXHOJOTNUECKHE CXEMBI
MMOJIY4YCHHA IMOJIMMCPHBIX MAaTCPHUAJIOB;
OCHOBBI CUCTEM YIIPABJICHUSA
TCXHOJIOTUYCCKUMH MTPOLECCaMn

YMeTh:  YCTaHOBUTb  B3aMMOCBS3b
MEXIY CTPYKTYpOH M CBOHCTBaMHU
MaTEepUAJIOB

Bnaners: HaBBIKAMU
KJacCU(UIMPOBAHUS  MEPCIIEKTUBHBIX
MTOJINMEPHBIX MaTepUasoB IS
MAIlMHOCTPOEHUs U OOOCHOBaHHO
BBIOMpATh MaTepUabl M CIOCOOBI HUX
00paboOTKM s  PalMOHATIBHOIO HX
WCII0JIb30BAHUS

IIK-1.4. Pemaer
3aKOHOMEPHOCTH
XAMHUHU
BBICOKOMOJICKYJISIPHBIX
COEIMHEHUH B MPUIIOKEHUU
150:4 K TEXHOJIOTUH
MOJIMMEPOB U TOJIMMEPHBIX
MaTepHuaoB

3a/1a4u
¢buzuko-

3HATh: OCHOBEI CUCTEM YHpaBJICHUA
TCXHOJIOTHYCCKUMHU ITPOLECCCaAaMU.

YMeTb: HCIOJIB30BaTh HA MPAKTHKE
OCHOBBI IIPOEKTUPOBAHUS
TEXHOJIOTUYECKUX MTPOLECCOB;
TEXHOJOTMYECKHUE CXEMBI TIOTYyUEHUS
MOJINMEPHBIX MaTEPHAJIOB; OCHOBBI
CUCTEM YIPaBIECHUS
TE€XHOJOTMYECKUMH MPOLIeCCaMH

Brnaners: MeTomamu HUCCICI0BaHUs,
aHaJIm3a, THarHoCTUKHU 1
MOJCIIMPOBAHUSA CBOICTB MOJIMMEPOB U
MMOJIMMEPHBIX KOMITIO3HUTOB




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Baniabl ®DopMbI TEKYLIETO
Bup yueonoi HaumeHoBaHue TeM 3aHATHI Oobem, HNuTepakTus, KOHTPOIA
Monayasb (pa3ae) . Cemectp (HaMMeHOBaHuUe
padoThI (yueoHoli padoThI) 4. BPC 4.
OI[€HOYHOI0
cpeacTsa)
Jlek 1.1. HaroTexHoyoru4eckast peBOJIIOIHSI. 2 8 4 VYcTHBIN onpoc
1. MinHoBatn B | jpa6 VilydnieHHBIE CBOMCTBA B HAHOMACLITA0E. 8 (cobecenoBanue)
MATCPHATIOBCACHIN | Cpy 1.2. JIByMepHbIE MaTEPUAJIEL. 38 BoIpockl K 5K3aMeHY)|
1.3. YMHBIC U aJIalITUBHBIC MAaTEPHUAIBI.
1.4. bBuocoBMecTMBbIC 1 ONOMUMETHYECKHE
MaTEpHAIBL.
1.5 YcroliunBbie MaTepUabl.
1.6 DHepreTnyeckne MaTepHabl.
2. 'maBHEIE Jlex 2.1 3D-neyath ¥ AU TUBHOE TIPOU3BOICTBO 2 8 2 VYcTHBIN onpoc
TEHICHIIUN B JIa0b 2.2 BBICOKOTIPOU3BOUTEIHLHBIC MATEPHAIIBI 8 (cobecemoBanue)
MaTepuanoseneHuu | Cp 2.3 Vcionb30oBaHNE KBAHTOBBIX TEXHOJIOTUI 38 Bompocs k 5x3ameny|
IMA 0,35
ITonroTroBka K
9K3aMEHY 35,65
Hroro: 144




5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B Hacrosimem Kypce HCHoIb3yI0TCS CleAyIore 00pa3oBaTeIbHbIE TEXHOIOTHH:

1. TexHonorus TpaAMLMOHHOTO OOyuYeHUs (IIOTOKOBOE KOHCYJIBTUPOBAHUE, NPAKTUUECKUE
3aHATHS, CAMOCTOSATENIbHAs paboTa).

2. IHTepakTHBHBIC TEXHOIOTHH (JIEKIHs — Oece/a, CeMUHAp — JAUCKYCCHSI)

6. MeToguyeckue yKasaHusi 110 OCBOCHMIO 1M CLHMIIJIMHbI

JlunakTuueckrue eIUHULbI, TPEelyCMOTPEHHbIE paboyeil MporpaMMoi Ha CaMOCTOSITEIIbHYIO
npopaboTKy, JOJKHBI OBITh M3YYEHBI CTYIACHTAMH B XOJE CaMOCTOSTENbHOW pabdoThl. B xome
CaMOCTOSITENIbHOM pabOThl KaXAbld CTYAEHT OOs3aH IPOYUTATh OCHOBHYIO U IO BO3MOXXHOCTH
JIOTIOJTHUTEIIBHYIO JINTEPATYPY 10 U3y4aeMOil TeME, JOMOJHUTh KOHCIEKTHI JIEKIIMI HEJI0CTAIOIIUM
MaTepuaaoM, BBIITMCKAMU U3 PEKOMEHJIOBAHHBIX MEPBOMCTOYHHKOB. KoHCIeKTHpOBaHue Hanbomee
CIIOXKHBIC JJIi TIOHMMaHUs TeMbl HEOOXOIMMO COYeTaTh C TOJYyYEeHHUEM IHUCbMEHHBIX, a MpHU
BO3MO>XHOCTH, ¥ OUHBIX YCTHBIX KOHCYJIbTALIUH MTpenoaBaTes.

[Ipy noAroToBke K 3aHATHSM, TEKYIIEMY KOHTPOJIO U MPOMEXKYTOYHOW aTTecTaluu
CTYJEHTBI MOTYT BOCIOJIb30BaThCS AJIEKTPOHHON Onbanorekoit BY3a, momy4yuts A0CTym K yuyeOHO-
METOJMYECKHMM MaTepuaiaMm Kak Oubnuoreku BY3a, Tak M MHBIX DIEKTPOHHBIX OMOIMOTEYHBIX
cucteM. [Ipu HEOOXOAUMOCTH CTYJEHTBI MOTYT B3SITh JIUTEpATypy Ha Kadeape Uiy Ha aDOHEMEHTE

By30BCKOI\/'I OUOJIMOTEKH B ITIEYaTHOM BHUJEC, a TAKXXC BOCIIOJIB30BaAThCA YNTAJIbHBIMU 3aJIaMU.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIM ee 4acTu) OLIEHOYHOI0 CPeACTBA
2 ITK-1 Bonpocwt k sxzameny No 1-19

7.2. TunoBble 3aJaHUSA WU MHbIE MATEPHAJIbI, HEO0OXOUMBbIE JJIfl TEKYIEro KOHTPOJIs

7.2.1. CoGecenoBanue

Tema 1. UHHOBauMM B MaTepuaJIoOBeleHUH

Yro Takoe «yMHBIE)» MaTepUAIIBI?

B uém npeumyiecTBa UCIOIb30BaHUS HOBBIX MAaTEepUAJIOB?
Kakune npumeps! yCrenHoTro BHEPEHUS HOBBIX MaTEPUAIOB?
Kakue BbI30BbI BOZHUKAIOT IPU BHEPEHUU HOBBIX MaTEpUAIOB?
Kakue nepcrieKTHBBI pa3BUTHSI MATEPUATOBEACHNUS ?

Kakue 3agaum cTodT nepes uccieaoBaTeasiMi MaTepUaIoB?

SourwdE

Tema 2 'maBHbIe TEHIEHIIMH B MaTepraIOBeleHUI

1. IlpuBenuTe npuMepsl UCIIOJIL30BAHUS HAHOMATEPUAJIOB.

2. I'ne HaxoAsaT MpUMEHEHUE KOMITO3UTHBIE MaTepHrabl? [TouemMy OHM Ha CETOHS SBIISFOTCS
OJIHUMU N3 CaMbIX BOCTpCGOBaHHI)IX MaTepI/IaJIOB B HpOMI)IIHJIeHHOCTI/I?.

3. I'ne ucnonw3yrorcst OuopasznaraemMbix MaTepuaiibl? [IpuBeauTe mpuMepbl

4 IlpuBeaute npuMepbl YMHBIX MaTepuanoB. [IpuBennre npuMepsl UX NPUMEHEHHUS.

5. B deM cyTh ammuTuBHOrO mpousBojcTBa? [IpuBeaute mpumepsl ucnonb3oBanus 3D-
Imeyatu 1 aJIUTUBHOT O HpOI/ISBO,Z[CTBa.

6. IlpuBenute npUMepbl pa3padOTOK MaTEPHAIOB, B KOTOPBIX COYETAIOTCS BBICOKAs
HpOIIHOCTB 1 MaJjiad IJIOTHOCTG.

Kpurepun onenkmn:
- OIEHKa «3a4Te€HO» IO pe3yibTaTaM coOeceOBaHUs BBICTABIIAETCS CTYIEHTY, €CIU PACKPBIT
BOIPOC MOJTHOCTBIO, OJYYEHBI OTBETHI HA YTOUHSIOLIUE U TOTIOJTHUTEIbHbIE BOIPOCHI;
- OILICHKA «HE 3aYTEHO)» CTABUTCS CTYJIEHTY, HE BHINOJIHUBILIEMY TpeOOBaHHUSA K OLIEHKE "3a4TeHO"

7.2.2. Ilpumepsl 3aaHuii NPoBepsieMbIX BPYYHYIO
Tema 1 UHHOBaLMH B MaTepHAJIOBEICHUH

1. Yto Takoe «yMHbIE» MaTepHabl?

OtBer: OTO MaTepHalbl, KOTOPbIE MOTYT MEHSTh CBOM CBOMCTBA B OTBET HA BHEIIHUE
pa3fpaXuTeln, TaKUe Kak TeMIIepaTypa, CBET WM JaBieHHe. [Ipumepsl: cIuiaBel ¢ NaMsTbIO
(b OpMBI, ANEKTPOIPOBOIHBIE TOJIUMEPHI, TEPMOXPOMHBIE MaTEPHAIIBI.

2. B uém npeumyIiecTBa UCIOJIb30BaHMUS HOBBIX MaTepUAJIOB?

Oter: K HHMM OTHOCSTCS YIydllIEHHbIE CBOWCTBA, YBEIMYEHUE IPOU3BOJUTEIBLHOCTH,
HKOJIOTHYECKasi 0€30MacHOCTh, MHHOBAIIMOHHBIE BO3MOKHOCTH M YKOHOMHYECKAas! BHITO/1A.

3. Kakue npumepbl yCEIHOro BHEAPEHUSI HOBBIX MaT€pPHaIOB?

OtBer: Hampumep, mpuMeHeHHE KOMIO3UTHBIX MartepuanoB B Boeing 787 Dreamliner,
ucnonp3oBanue 3D-mewatu 08 CO3AAHMS  MHAWBHUIYaJbHBIX HMIUIAHTATOB, NpPHUMEHEHUE
MaKpOHOPHUCTHIX METAIOB B (PMIIBTPAxX JJIsl OUUCTKU BOJIBI.

4. Kakue BpI30BbI BO3HUKAIOT IIPU BHEIPEHUU HOBBIX MaT€pHAIIOB?

OtBer: K HHMM OTHOCATCS BBICOKas CTOMMOCTb, HEOOXOIUMOCTb  W3MEHEHHS
MIPOM3BOJICTBEHHBIX MPOILIECCOB, OTCYTCTBUE CTAHIAPTOB U HOPMATUBHOM Oa3bl.



5. Kakue nepcreKkTuBbl pa3BUTHS MaTepUAIOBEICHHS ?

Otset: Cpenn HUX — pa3BUTHE AJJAUTUBHBIX TEXHOJIOIUH, CO30AHUE «YMHBIX» MaTepUAIOB,
pa3sBUTHE HAHOTEXHOJOTHA, (POKYC Ha IKOJIOTHYHOCTb.

6. Kakue 3a1aun cToAT nepen ucciaeroBaTeIsiMu MaTepUuaioB?

OtBet: K HUM OTHOCATCA STHUECKHE COOOpa)KEHUs!, BO3/IECHCTBUE HA OKPYXKAIOLIYIO Cpeny,
JNeQUIUT pecypcoB, HEOOXOIUMOCTb CO3AaHUS HAIEKHBIX MEXaHU3MOB PEryJIMPOBAHHUS.

Tema 2 I'/1aBHbBIE TeHIEHIIUN B MATEPUAJIOBEIeHUH

1. IlpuBenuTe npuMepsl UCIIOIL30BAHUS HAHOMATEPUAJIOB.

OtBer: Marepuansl €O CTPYKTYpOH HAHOMETPOBOrO MaciuTaba JIeMOHCTPUPYIOT
YHUKAJIbHBIE MEXAHUYECKHUE, JIEKTPUYECKHE U ONTHYECKue cBoiicTBa. Hampumep, uccienoBaHus
rpadeHa OTKPBIBAIOT HOBbIE OOJACTH MPUMEHEHUS: OT TMOKON SJEKTPOHUKH /10 BBICOKOIIPOYHBIX
KOMITO3UTOB.

2. [IpumeHeHre KOMITO3UTHBIX MaTEPHAIIOB.

OtBer: OHU NPEACTaBIAIOT COOOM COYETaHHME CTEKJIOBOJIOKHA WJIM YIJIEPOIHOTO BOJIOKHA,
KOTOpBIE€ MPOXOJAT CIEHUANbHYI0 00pabOoTKY, M MOIUI(UPHBIX WU SMOKCHIHBIX cMoul. U3nenus
U3 YIJIEPOTHBIX MMOJIMMEPHBIX KOMIIO3UTOB Ha OCHOBE SIOKCUIHONH CMOJIBI 00J1a/Ial0T TIPOYHOCTHIO,
CPaBHHMOM CO CTaJIbIO, HO MPU ITOM X Macca 3HAaUUTEIbHO MEHBIIIE.

3. Ucnonb3oBanne Oropa3naraeMbIX MaTepUAIOB.

OtBer: OHHM CHOCOOCTBYIOT PELICHUIO MPOOJIEMBbI 3arpsi3HEHUS OKPYXKaIoLIeH cpebl,
COKpaIasi KOJIMYECTBO TUIACTUKOBBIX OTXOJIOB.

4. IIpumeHeHNe YMHBIX MaT€pUAIIOB.

Ortsert: Takue Marepurajibl MOT'YT MCHATH CBOU CBOMCTBA B OTBET Ha BHEIIHHE pasapaKuTeiiu,
TakMue KakK TeMIeparypa, CBET WM JaBieHue. l[IpuMmepsl: CIIaBel € MHaMsITblO  (POPMBI,
SJICKTPOAKTUBHBIC MMOJIMMEPBI, TCPMOXPOMHBIC MAaTCPpUAJIbI.

5. Ucnonw3oBanue 3D-niedaty u alITUTUBHOTO MTPOU3BOJICTBA.

OtBer: DTOT MCTOJ IIO3BOJIACT CO3AaBaTb CJOXHBIC W HWHAUWBHUAYAJbHBIC MaTCpuajlbl U
KOHCTPYKIIUU CIIOH 32 CIIOEM.

6. Pa3paboTka maTepuasioB, B KOTOPBIX COYETAIOTCS BBICOKAs NPOYHOCTH U Majas
MJIOTHOCTb.

OrtBer: HpI/IMep TAaKOro mMarcpuajga — CIUIaB JUTUA W Mar"us, U3ACInsg U3 KOTOPOIo II0
COTPOTUBIICHUIO JeOpMAIH MPEBOCXOAIT KOHCTPYKIIMU U3 TUTAHA U CTAIM TaKOU K€ MacChl.

7.3. OneHo4Hble cpeacTBa AJs NMPOMEKYTOYHOM ATTECTAIMH IO HUTOraM OCBOCHHS
AUCHUTITUHBI

7.3.1. Bonnpochbl K IPOMeKYTOYHOI aTTeCTAlNH

Cemectp 2

Ne n/m Bomnpocsl K 3k3aMeHy

1. HaHoTexHonornueckas PECBOJIIOI U yJ'Iy‘IIJ_ICHHBIC CBOMCTBA B HAaHOMACIITa0e.

YMHBIC U aJalTHBHBIE MaTCpuajibl.

YcToiunBbIe MaTeprasl.

BLICOKOHPOI/BBOI[I/ITCJ'IBHLIC MaTCpHraJibl

3D-mevath 1 aJIMTUBHOE IMPOW3BOICTBO

S El I

CyIIHOCTh MPOLIECCOB MIJTAKOBAHMUS; POJIb IIJIAKOB U ()JIFOCOB B METAILTYPIUu (Ha mpumepe
JIOMEHHOM IJIaBKH).

7. Crans. CymHocTh Ipouecca MoJly4eHus CTald METOI0M MPSMOT0 BOCCTAHOBIJIEHHUS XKelle3a
u3 pyasl. [IpuBenure npuMepbl BOCCTAHOBUTENbHBIX XUMUYECKUX PEAKIMHA IPU IPIMOM
BOCCTAHOBJICHUM JKE€JI€3a U3 PYbIL.

8. CymHoCTb npolriecca nepeiena 4yrysa Ha craib. CpaBHUTENIbHAS XapaKTEpUCTUKA




Ne i/ Bonpocekl Kk hxk3aMeny
OCHOBHBIX CIIOCOOOB IPOM3BOICTBA CTAIM: B KOHBEpTEpax, MapTeHAX, MEKTPOIedax.

9. JIutbe 1moj JaBiIeHHUEM: CYIIHOCTD Ipoliecca, 00J1acTh UCHOIb30BaHus. [IpuHIunanpHas
cxema (popMbl I IUThs 0] 1aBieHueM. [IpenMyiecTBa u HeJOCTATKH MPoLecca.

10. Kiaccudukanms oTaIuBOK U CITOCOOOB JIMTHS IO MAacIITa0y MPOU3BOJICTBA U
TEXHOJOTHYECKOMY MPUHIUIY (TIPUMEPHI JINThS B PA30BBIC U MOCTOSTHHBIE (JOPMBI).

11. Jluteiinble CBOMCTBA CIJIAaBOB: KHUAKOTEKYUECTh, yCaaKa, CMAaulBAEMOCTh, a30IIOTJIOIICHHE,
XUMHUYECKast aKTUBHOCTb, JINKBAIIHSL.

12. Jlutee B mecyanbie POPMBI: KOHCTPYKIHS (HOPMBI, JIUTCIHAS OCHACTKA, ()OPMOBOYHBIC
MaTepHalbl, 00J1acTh npuMeHeHus. [IpenMyiecTBa 1 HeOCTATKH JIUThSI B IECUAHbIE
(hopMmBI.

13. JIuthe B 0007109KOBBIC (HOPMBI. JINTHE IO BHITIABIIEMBIM MOJICIISIM.

14. LlenTpoOexkHOE TUTHE: CYIIHOCTh IpoIiecca, 0071acTh UCTIOIb30BAHUS, IPEUMYIIIECTBA U
HegocTaTKu. [IpuHnunuanbHas cxema HeHTPOOESKHOTO JINThS.

15. JIuThe B KOKHWIIb: TpeOOBaHUS K KOKWIIIO U OTJIMBKaM. [IpuHIMIIanbpHas cxema KOKHJIS.
[IpenmyriecTBa ¥ HEAOCTATKHU Mpecca.

16. JIByMepHbIE MaTEpUAIBL.

17. buocoBmecTrMbIe 1 OMOMUMETUYECKUE MATEPHAIIBI.

18. DHepreTuyeckue MaTepuabl.

19. Vcnonb30BaHne KBAHTOBBIX TEXHOJIOTHIA

7.3.2. Kputepuu 4 HOPMbI OLEHKH

®opma
NpoBeJeHUs
Cemectp . Kpurepuu u HOpMbI OLEHKH
NPOMEKYTOYHOM
aTTecTaluu
2 DK3aMeH BBICTaBIIIETCS CTYAEHTY, €CJIU OH

I71y0OKO, OCMBICIIEHHO, B TIOJTHOM 00beMe
YCBOWJI IPOTPAaMMHBIH MaTepHall,
U3JIaraeT €ro Ha BBICOKOM Hay4YHOM
YPOBHE, U3y4YHJ 0053aTEIbHYIO U
JIOTIOJTHUTENBHYIO JIUTEPaTypy, YMEIO
WCTIOJB3YyeT UX TPU OTBETAX; 3HAET
OTIpeIeNIeHUs], MOXKET YCTaHaBINBATh
MPUYUHHO-CJICICTBEHHBIE CBS3H MEXKITY
HUMH, a TaK)Ke B3aUMOCBS3b Kypca ¢
JIPYTUMH TUCIUTUTHHAMH U CTIOCOOSH
MPUMEHSATH UX B MPAKTHYECKOMN
COTITUIHOY JeSITeTbHOCTH; YMEET TBOPUECKH
MPUMEHSTh TEOPETUYECKHIE 3HAHUS B
pelIeHNH 33a1a4; TTOKa3bIBaeT
CIOCOOHOCTh CaMOCTOSITEIBHO
TIOTIOJTHATH U OOHOBIISATH 3HAHUS B
nporecce AaibHenel yueonl u
npodeccnoHanTbHOM e TEIbHOCTH.

He craBuTCcs B cirydasx
CHCTEMaTHYECKHX TPOITYCKOB CTYJEHTOM
CEeMHMHAPCKHX M JICKIIMOHHBIX 3aHATUI
10 HEYBAXHUTEIbHBIM IPUYNHAM,
OTCYTCTBHS aKTUBHOTO Y4aCTHS

Ha CEMUHApPCKUX 3aHATUSX, a TAKKE




Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arrecTaumu

Kpurepuu u HopMbI OLIEHKH

HEIIPABUJIbHBIX OTBETOB
Ha JOIIOJHUTCIIbHBIC BOIIPOCHL
IpernogaBaTciis.

«XOpOoIIo»

BBICTABJISICTCS CTY/ICHTY, €CJIH OH ITOJIHO
pacKpbIBacT CoepiKaHue Y4eOHOTO
MaTtepuasna B 00beMe , IPeayCMOTPEHHOM
HPOrpaMMOii, U3y4HJI 0053aTeILHYIO
JHUTEPATYpy MO KypCy; 3HAET
OIPE/ICTICHUS M KaTEeTOPHHU, YMEET
YBA3aTb TCOPUIO U MMPAKTHUKY, JOITYCTUIL
HE3HAYHUTENIbHBIC HETOYHOCTH MIPU
W3JI0KEHUU MaTepuala , He HCKaXarolue
Cojiep)KaHUE OTBETA IO CYIIECTBY
BOITpOCA.

He CTaBUTCS B CIIydasiX MPOIYCKOB
CTYACHTOM CCMHUHAPCKUX W JICKIMOHHBIX
3aHATHH 110 HEYBAKUTEIbHBIM TPUINHAM.

«YyOOBJICTBOPHUTCII
BHO»

BBICTaBJISICTCS CTYIEHTY, KOTOPBIN
BJIaJICCT MaTepPHAJIOM B TIpeesiax
pOrpaMMBbI Kypca, 3HaeT OCHOBHBIE
TIOHSTHS U KaTeropuu, o0amaet
JO0CTAaTOYHBIMHA 3HAHUSAMU IJIA
IPOJOHKEHUS 00ydeHUs U JambHelIen
npo¢eCcCUOHANTBHON EATEeTbHOCTH;
CIOCOOEH PEelIuTh MPAKTHUECKYIO 3aauy.

«HCYHOOBJICTBOPU
TCIIBHO»

BBICTABIISICTCA CTYACHTY, KOTOPBI NUMEET
npoOebl B 3HAHUSAX OCHOBHOI'O y4eOHOTO
Marepuana, He MOXKET 1aTh YETKOIrO
OIpEeEeICHUS OCHOBHBIX IIOHATUN U
KaTeropuil; He yMeeT penlaTh
IIPAKTUYECKUE 3a7a4U, HE MOXKET
YCIEIIHO ITPOI0JIKATh JajdbHENHIee
o0y4yeHHe B CBSI3U C HEJAOCTATOUHBIM
00BEMOM 3HAHM.




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, yueOHOe

KoJunyecTBO B HAay4YHOH

MaTepHasbl — KpaTKUi 0030p [ DIEKTPOHHBIN
pecypc] : yueb.- meton. mocobue / 0. C.

nocooue

Ne nocooue, yue0Ho- I'on
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) oudamMoTeke /
n/n MeToAnYecKoe mocooue, | HU3TaHUA
HaunmenoBanmne 9bC
NPAKTHKYM, AP.)

1 | Mapxkosa E. B. [lepcniekTHBHBIC HAMPABIICHUS PA3BUTHUS yuebHoe mocobue 2022 ISBN 978-5-9729-
MaTEepHAJIOB U METO/IOB X 00PabOTKH : 0952-0. — Texkcr:
yuebHoe nocobue / E. B. Mapkoga, O. B. ANEKTPOHHBIN //
Yeuyra. — 2-¢ m31. — Mocka, Bosorna : Hudposoii
Nudpa-NUnxenepus, 2022. — 148 c. o0pasoBaTeNbHBIN

pecypc IPR SMART

2 Comnaues 1O. I1. MarepuanoBeieHUE ClICIUAIbHBIX OTpaciiei yuebHoe mocobue 2022 AJICKTPOHHBIH //
MalIMHOCTPOeHUS : yueObHoe mocobue / FO. [udposoii
II. Connues, B. 0. Ilupaiinen, C. A. 00pa3oBaTeNbHBIH
Bonorkannna ; mon penmakumein FO. L pecypc IPR SMART :
ConnueBa. —  Cankr-IletepOypr [caiiT]. — URL:
XUMU3JAT, 2022. — 784 c. https://www.iprbooksho

p.ru/122438.html

3 | Uxmsp, M. . OCHOBBI HAYYHBIX UCCIIETOBAaHHUIA yueOHoe rmocodue 2020 3BC «IPRbooks»

8.2. lonotHuTEIBHAS JIATEPATYPa
Tun (yueOHHK, yueOHOE KOﬂ"quTEO B
HAY4YHOI
Ne nocodoue, yueoOHo-
ABTOpPBI, COCTABUTEHU 3ar/iaBue (3aroJjioBoK) Tox u3nanus oudamorexe /
n/n MeTOAUYECKOe mocodue,
IPAKTHKYM, 1p.) HaumeHoBanue
P » AP 3BC
1 10. C. Mapdwun [u mp.] [lepcriekTHBHBIE BEIIECTBA, TEXHOJIOTHUH U Y4eOHo-MeToIYecKOe 2015 ObC "Jlanp"




Tun (yueOHUK, ydeOHOE

KoaudecTBo B
HAY4YHOH

caMopacIpoCTPaHSIOMIETOCs
BBICOKOTEMIIEPATYPHOTO CHHTE3a
[DnexTponHBIii pecypce] : yued. mocodue / E.
A. JleBamos [u ap.]. - Mocksa : MUCuC,
2011. - 377 c. : un. - ISBN 978-5-87623-463-6

Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeTOoAMYEeCKOoe mocodue,
HpPAKTHEYM, Ip.) HaunmeHoBanue
P » AP 9BC

Mapdus [u np.] ; BaH. roc. XHUM.-TEXHOIL.
yH-T. - UBanoso : [MI'XTVY], 2015. - 99 c.

2 E. A. JleBamioB [u 1ip. ] IlepcniekTHBHBIE MaTepUAIIbI U TEXHOJIOTHUU YuebHOe mocobue 2011 ObC "Jlanp"




8.3. Ilepeuennr nmpodeccHoHAJBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX
cucTeM

e lccnenoBano B Poccun [DneKTpoHHBIN pecypc]: MHOTONPEAMET. Hay4. KypH. / MoOCK.
¢bu3.-TexH. UH-T. — ODNEKTPOH. XypH. — [onronpyausiii: MOTHU, 1998 — Pexum nocryma k
KypH.: http://zhurnal.mipt.rssi.ru.

e WebofScience[DnekTpoHHBIl pecypc] : MyJIbTUIUCIHUILUIMHAPHAS pedepaTuBHas 0Oa3a
JIAHHBIX. — Philadelphia: ClarivateAnalitics, 2016 . - Pexum JocTymna
: apps.webofknowledge.com. — 3ar. ¢ skpana. — 3. pyc., aHriL

e Scopus[DnekTpoHHBII pecypc] : pedepatuBHas 06a3a nannbix. — Netherlands: Elsevier,
2004— . — Pexxum jocTyma : SCOpUS.com. — 3ari. ¢ 3kpana. — S13. pyc., aHrd.

e Elibrary[DnekTpoHHBIN pecypc] : HaydHas 3JIeKTpoHHas 0mbyimoTteka. — Mocksa : HOB,
2000- . — Pexxum goctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHriL.

e SpringerLink[Dnexkrponnsiii pecype] : [0a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum nocryna : link.springer.com. — 3ari. ¢ akpana. — 3. aHrJ.

e ScienceDirect[DnekTponnsiii  pecypc] : KOJUIGKIIUS ~ DJEKTPOHHBIX  KHHUT
uznarenscrBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum moctyma : sciencedirect.com. —
3ary. ¢ okpana. — f3. aHri.

e Cambridgeuniversitypress[ DIeKTpOHHBIH pecypc| : IKypHalbl U3JaTENbCTBA. —
Cambridge: Cambridgeuniversitypress, 2018— . — Pexum pocryma : cambridge.org. — 3aru. c
3KpaHa. — 3. aHr.

e NEICON[OnekTpoHHBId pecypc| : deKTpoHHas WHPOpMANMs : apXHB HayYHBIX
xypHasoB. — Mocksa : HOUKOH, 2002— . — Pexxum mocryma : neicon.ru/resources/archive. — 3ara.
¢ ’KkpaHa. — SI3. pyc., aHri.

8.4. Ilepeuenb NpOorpaMMHOro obecnevyeHus

Ne Haumenosanue IO PexBU3UTEI norongpa
n/n (naTa, HOMep, CPOK JAeHCTBHA)
1 | Windows: moroBop Ne 757 ot 04.07.2018r., cpok

NEeNCTBHUS — OECCPOUHO;
WinPro 10 RUS Upgrd OLP NL Acdmc
KOHTpakT Nel653 ot 14.12.2018, cpok
JIeUCTBUSI — OECCPOUHO;

2 | Office Standart: noroBop Ne 757 ot 04.07.2018r., cpox
JIeHCTBHS - OECCPOYHO;
Office Standart 2016 Russian

koHTpakt Ne 727 ot 20.07.2016, cpox
JeNCTBUS — OECCPOUHO;

3 | Mirapolis Human Capital Management noroBop Ne 1489 ot 28.12.2022-m0
30.06.2023 BKIHOUUTEIBEHO



http://zhurnal.mipt.rssi.ru/
http://apps.webofknowledge.com/
http://scopus.com/
http://elibrary.ru/
http://link.springer.com/
http://sciencedirect.com/
http://cambridge.org/
http://neicon.ru/resources/archive

8.5. Onncanne MaTepuaJbHO-TeXHUYECKOH 0a3bl, HEOOX0AMMOM /ISl OCYILIeCTBJICHUSI
0o0pa3oBaTeIbHOIO Mpouecca Mo JMCUUIINHE

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX
Ka0MHETOB, JIa00paTOPHii, MACTEPCKUX H

Ne Ap. 00bEKTOB /1JIsl IPOBEACHHUS
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/n | NPakTU4YeCcKUX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIeHUH JJI1 CAMOCTOATENbHOM
padoThl 00yYarommxcs (HoMep ayJAuTOPH)
Komnbrotepnsiit kmacc. YdeOHas ayautopus | CTOIbI yUeHHUECKUE ABYXMECTHBIE, CTOJIBI
JUIS TIPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIA. | YYCHHYECKHUE, CTOJ KOMIIBIOTEPHBIH, CTOJ
VYyeOHast  ayautopust Ui HIPOBEACHMS | IPENOJaBaATEIbCKUH, IIK, JI0CKa
3aHATUA CEMHUHApCKOTO THMHA. YueOHas | TPeXCeKIMOHHAs ayauTopHas (MeJoBas),
ayIUTOpHUsl JUIsl NPOBEJIEHUS JIA0OPATOPHBIX | CTYJ  IPENOAABATEIbCKUNM,  MPOEKTOP
1 pabot. YueOHas ayauTOpHs AN KypCOBOTO | MyJIbTUMEAUMHBIH,
MPOCKTUPOBAHUS  (BBIMIOJHEHUS KYPCOBBIX | 3KpaH JJIA MPOEKTOpa, TyMOa BhIKaTHAs
pabot). YuebHast ayuTopus ISl IPOBEICHUS
IPYIIOBBIX u WHIMBUTYTbHBIX
KOHCynbTallMii YueOHas ayauTopus JUis
MIPOBEJICHUS 3aHSATUN TEKYIIEro KOHTPOJI U
MIPOMEXYTOUHOI arrectaruu. E-214
Jlaboparopus «Metamtorpadpus. Cron  mpemojaBaTenbCKHi, CTOT  bI
VYyeOHast ayTuTOpus AJisl IPOBEACHHUS YUEHUYECKHUE ABYXMECTHBIE, CTYIIbS, JOCKA
2 | maboparopHsix padot. E-203 ayauTopHas (MelloBas, TpexcTBopdYaras),
CTONBI  J1a0OpaTOpPHBIE,  MHKPOCKOIIBI
MeTajsIorpaduyueckue.
[Tomemenue st caMOCTOATENbHONM paboThl | CTONBI-IAPTHI IBYXMECTHBIE, CTYNbs, CTOI
obyuaromuxcs E-403 MPETo/IaBaTeIbCKUIi-, CTYI
MpenoaaBaTeNbCKUA, MepeIBIKHAs TOCKa,
3 9KpaH, poLeccop, IPOEKTOP,

KOMIIBKOTCPHBIC CTOJIbI, KOMIIBKOTCPBI JIA
CTYACHTOB C BBIXOJOM B CCTb HMHTCPHCT,
KOMIIBIOTCP NPCTIOAaBaATCIIA.
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