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BbICIIETr0 00pa3oBaHus

Paboyast mporpaMmma JUCIHUTIIIUHBL (MOTYJIS)

BUOMEIAUIINHCKASA UH KEHEPUSA

buomarepuajioBenenue

3axperuieHa 3a Hopa3ieIeHHEM HayuHo-00pa3oBareabHbIH eHTp OMOMEIUIIMHCKON HHXEHEPUN

HanpaBneHHe IIOATOTOBKHA

15.04.02 TEXHOJIOITMYECKUE MAIIINHBI 1 OBOPYJOBAHUE

IIpoduns BromennuuHckas nHxeHepus 1 OrodadpuKaims
Keanmdukarms Maructp
Dopma 0OyueHHSA O4YHasA
OO01mas Tpy10eMKOCTh 53ET
Yacos 1o yueOHOMY TUTaHY 180 ®DopMBI KOHTPOJIST B CEMECTpPaX:
B TOM 4YHCIIE: 9K3ameH 1
ay TUTOPHBIC 3aHATHS 51
camocTosTenbHas padora 93
4acoB Ha KOHTPOJIb 36

Pacnpez[eJIeHne YacCoB JUCHMIIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1)
Kypee>) HUroro
Henenn 18
Bun zanstuii VI PII v PII
[IpakTnaeckue 51 51 51 51
Hroro ayn. 51 51 51 51
KonraktHas pabora 51 51 51 51
Cam. pabota 93 93 93 93
Yacsl Ha KOHTPOJIb 36 36 36 36
Hrtoro 180 180 180 180




IIporpammy cocraBun(u):
K.¢h.-.Mm.H., Ooy., Cenamog @.C.

Pabouas mporpamma
Buomartepuanosenenue

Pa3paborana B coorBercTBun ¢ OC BO:

CaMOCTOATETBHO YCTaHABIIMBAEMBIi 00pa30BaTeIbHBIIN CTaHAapT BBICIIETO 00pa3oBaHus - MarucTparypa OenepansHoe
TrOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTesIbHOE yupekaeHHe BbICIIero o0pazoBanus «HarmoHansHbIH HccIenoBaTe bCKui
texHosjoruueckuii yausepcurer «MUCHCy mno Hanpasnenuto noarorosku 15.04.02 TEXHOJIOTUHECKHWE MAIIVMHBI 1
OBOPYJIOBAHUE (mpukasz ot 02.04.2021 r. Ne 119 0.B.)

CocraBjeHa Ha OCHOBaHUH yqe6H0ro TIaHa:

15.04.02 TEXHOJIOTUYECKHWE MAIINHBI 1 OBOPYIOBAHUE, 15.04.02-MTMO-23-8.plx brnoMenuuuHckas HHXEHEPHUS U
6nodabpukanus, yreepxkaeHHoro YuensM coetoM HUTY MUCHUC B cocrase coorBercTBytomei OITOIT BO 22.06.2023,
nporoxon Ne 5-23

YrBepxaena B coctase OIIOIT BO:

15.04.02 TEXHOJIOTMYECKUE MAIIMHBI U OBOPYIOBAHUE, brnomemnunHcKas nHxXeHepHs 1 onodabpukarnms,
yrBepxkaeHHOH YuensiM coBetom HUTY MUCHC 22.06.2023, npotokon Ne 5-23

Pabouast mporpamma ogoOpeHa Ha 3aceJaHuH
Hay4yno-o0pa3oBaTe/bHbIH HEHTP 0MOMeIUIMHCKON HHIKEHEPUH

IMpotokon ot 21.06.2022 r., Ne11-21/22

PyxoBomurens nonpasnenenns  Camumon A



1. HEJIX OCBOEHUSA

1.1 | Lens kypca — chopMHUPOBATE TEOPETUIESCKUE NIPEACTABICHHS M PAKTHIECKHUE HABBIKI MIPU BEIOOPE ONTHMAITEHOTO
MarepHana pu KOHCTPYHPOBAHUH, PAllMOHATBHOTO BEIOOPA pabOUYHX MPUHIUIIOB U BO3MOXKHBIX KOHCTPYKTHBHBIX,
MaTepUaIOBE[UECKUX U TEXHOJIOTHUECKAX PELICHHH IIPU CO3AaHNH HOBOH TEXHUKHU, BBIOOPA MPUMEHEHUH 1 HanpaBIeHUI
Pa3BUTHUS MHHOBALIMOHHBIX NPOJYKTOB ISl HOBBIX MarepUaloB.

2. MECTO B CTPYKTYPE OGPA30BATEJIbHOI ITPOI'PAMMBbI

Bnoxk OIT: b1.B.01.11B.01

2.1 TpeGoBanus K l'lpe[[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.2 JucuuIuInHbL (MOLY/14) U NIPAKTHKH, VISl KOTOPBIX 0CBOCHHE JAHHOM JMCUMILINHBI (MOAY/Is1) HE00X0AMMO KAK
npeauecTByoniee:

2.2.1 |BbnomexaHWKa M METOIBI (PU3NKO-MEXAHUUECKIX HCCIICOBAHUH

2.2.2 | Bbnodabpuxamms

2.2.3 |KommnbroTepHas CUMYJIALUSA UCIBITAHUI MaTepuaioB U KOHCTPYKLUN

2.2.4 | MeTozs! uccie0BaHUs MaTepUaioB

2.2.5 | MukpoGuomorus

2.2.6 | MUKpOCKOTIIHS M CIIEKTPOCKOITUYECKAE METOIbI

2.2.7 |IIpousBoacTBEHHAs MPaKTHUKA

2.2.8 | CXeMOTeXHHKa U AJIEKTPOTEXHUKA

2.2.9 | TexHOIOTHUHU NOJYUYEHUS MAaTEPUATIOB

2.2.10 | TkaneBast MH)KEHEPUS U PET€HEPAaTUBHAS MEIUIIMHA

2.2.11 | AumaparHble METOIBI B MEJULINHE

2.2.12 | ImmyHONOTUS

2.2.13 | Mertoas! uccienoBanus GU3NIECKIX CBOMCTB

2.2.14 | OCHOBBI MATHHHOTO 00yYEeHUS

2.2.15 | OcHOBBHI ynpaBiIeHHS MHEKPOKOHTPOJIICPAMH

2.2.16 |TexHonoruueckoe NpeanpuHIMAaTeIbCTBO

2.2.17 | Tokcukonorus

2.2.18 | OxcniepuMeHTaIbHas OHKOJIOTHUS

2.2.19 |3ammTa HHTEIIEKTYATEHOW COOCTBEHHOCTH

2.2.20 |IloaroToBKa K ITPOILEAYPE 3AIIUTHI M 3alUTA BBITYCKHOI KBATH(HUKAOHHOW pabOTHI

2.2.21 |IlpenauniaoMHas IpaKkTHKa

3. PE3YJIbTATBI OBYYEHMUSA IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMHA

OIIK-5: Cnoco0en paBpaﬁaTblBaTl) AHAIUTUYECKHNE U YUCJICHHBIE METO/AbI IIPHU CO3AAHUU MATEMATUYECKHUX Moaeseit
MalllvuH, IPUBO/I0B, 060pyz|013amzm, CHCTEM, TEXHOJTOTHYECCKHUX MPOLECCOB

3HaTh:

OIIK-5-31 mpukianHoe IporpaMMHOe o0ecTiedeHre sl MOJICIPOBAHUS

OIIK-5-31 mpuKIanHoe MporpaMMHOE 00eCTIeYCHUE TSl MOISITMPOBAHUS

OIIK-13: Cnocoben pa3padaTbiBaTh M IPHMEHSATh COBPeMeHHbIe HU(POBbIe IPOrPAMMbI NIPOCKTHPOBAHUS
TeXHOJIOTH4eCKUX MAIIMH H 000PY10BAHMS, AJITOPHTMbI MOJCTHUPOBAHUS UX PAGOTHI M HCIILITAHUS UX PAGOTOCHOCOGHOCTH

Ymerb:

OIIK-13-VY1 pa3pabarsIBaTh U IPUMEHATH COBPEMEHHBIE II(PPOBBIC TPOTPaMMBI IIPOSKTHPOBAHIS TEXHOJOTHIECKUX MAIINH U
00opyaoBaHuUs

IK-1: CnocodHOCTh OPraHM30BaTh U NPOBOAUTH HAYYHbIE HCCIEI0BAHUS, CBA3aHHbIE C pa3padoTKoii IPOEKTOB
TeXHOJIOTHYeCKMX MAIIUH U 000pYy10BAHUSA

YMmerb:

[IK-1-¥1 pa3pabareiBaTh TEXHOIOTHUECKIE IPOIECCHI

OIIK-13: CniocoGen pa3padaThIiBaTh U NPHMEHATH COBPeMeHHbIe IN(POBbIE MPOrPaMMbI POEKTHPOBAHUS
TEeXHOJOTHYeCKHX MAIIMH H 000PYA0BaHMs, AJITOPUTMbI MOICTHPOBAHMS HX PA0OTHI H HCNBITAHUA HX PA00TOCIOCOOHOCTH

YMmerb:

OIIK-13-V1 pa3pabarsiBaTh 1 IPUMEHAITH COBpPEMEHHBIE IU(POBBIE MPOTPaMMBbI TPOSKTUPOBAHMS TEXHOJOTHUECKAX MAIIHH U




00opyI0BaHus

OIIK-12: CnocobeH ocyliecTB/IATh MOAJIMPOBAHNE, AHAJIM3 M IKCIIEPUMEHTHI B 1eJISIX IPOBEJeHUS 1eTAIbHOI0
HCCJIeIOBAHNSA JJISl PellleHUs CJI0KHBIX 32/1a4 B NPo()ecCHOHATBHOI 00J1acTH, pa3padaThIBaTh COBPEMEHHbIE MeTO/IbI
HCC/IeIOBAHNS TEXHOJIOTHYECKNX MALIMH U 000PYI10BaAHNS, OEHUBATH U NMPEACTABIATH Pe3yJbTaThl BLINIOJIHEHHOH padoThI

YMmerb:

OIIK-12-Y1 ocymecTBIATs MOJAECTHPOBAHNE, AHATN3 U SKCIICPIMEHTEHI B IIENISAX MPOBEACHHUS ACTATHHOTO UCCIECIOBAHUS IS
pELICHNS CIIOXKHBIX 3a/1a4 B NPO(eCCHOHATBLHON 00nacTn

OIIK-12-Y1 ocymiecTBIATh MOJCITHPOBAHKE, AHATIM3 U SKCIICPUMEHTEHI B LIEJSIX POBEACHHS ACTATFHOTO UCCIICIOBAHMS IS
pEIIeHHS CIIOKHBIX 33/1ad B MPOGECCHOHATLHON 00JIacTH

IIK-3: CnocodeH ocymecTBISTH U 000CHOBBIBATH PAIHOHAJIbHBINA BHIOOP MATEPHAJIOB U TEXHOJOTHYECKUX MPOIECCOB IJIsI
€03JaHHis 0MOCOBMECTHMBbIX MATEPHAJIOB M MeJULIMHCKUX H3/1eJIUH ¢ 3aJaHHOMH CTPYKTYPOIi U cBoiicTBaMu

Ymern:

[1K-3-Y1 ocyniecTBasTh 1 000CHOBBIBATh PALIHOHATBHBIN BEIOOP MAaTepPHUATIOB H TEXHOJIOTHYECKHUX TIPOLIECCOB JUIS CO3IaHMUS
06MOCOBMECTHMBIX MaTCPHAIOB

TIK-3-Y1 ocymecTBiIsITh U 000CHOBBIBATH PAlMOHATBHBIN BEIOOpP MATEPHAIOB U TEXHOJIOTUIECKHIX ITPOLIECCOB ISl CO3IaHUS
OMOCOBMECTUMBIX MarepuaoB

IIK-2: Cnoco0eH MIaHMPOBATH U OCYLLECTBJIATH IKCIIEPUMEHTAJILHbIE HCCIeJ0BAHUSI, KOMIbIOTEPHOE MOJeTUPOBAHME,
AHAJIM3UPOBATH U 00PAdATHIBATH PE3YIbTATHI, 1€J1aTh BHIBOJbI, COCTABJSTH U 0OPMISATH OTYETHI MO MPOBEIEHHBIM
HCCJIeIOBAHUAM B 00J1aCTH OOMAaTepUAaJIOBeeHUS

YMerhb:

ITK-2-Y1 onTuMH3HpOBAaTh MapaMeTPhl TEXHOJIOTHYECKUX OTePAInit

IIK-1: Cnoco6HoCTH OPraHM30BaTh U MPOBOAUTH HAYYHbIE HCCJIEI0BAHUSA, CBA3aHHBIE C pa3padoTKOii IPOEKTOB
TEXHOJIOTHYEeCKUX MAallIUH U 060py)10B2Hl/Iﬂ

Ymerb:

ITK-1-VY1 pa3pabarsiBaTh TEXHOIOTHYECCKHE TIPOIECCH

ITIK-2: Cnoco0eH m1aHMPOBATh M OCYLECTBJIATh IKCIIEPUMEHTAJIbHbIC HCCIEJ0BAHUS, KOMIIBIOTEPHOE MO/ IUPOBAHME,
AHAJU3HPOBATH U 00padaThIBATL Pe3yIbTAThI, 1e1aTh BLIBOJbI, COCTABJIATHL H 0)OPMJIATh 0THYEThI 10 NPOBEACHHBIM
HCC/IeIOBAHAAM B 00.J1acTH OMOMAaTepHAI0BeleHHsI

YMmerb:

[IK-2-Y'1 onTUMHU3HPOBATh HapaMeTPs! TEXHOIOTHUECKUX OIeparnit

OIIK-5: CnocodeH pa3padaTbiBaTh AaHAJMTHYECKHE M YMCJIEHHbIEe METOAbI IPU CO3AAHNU MaTeMAaTHYeCKUX MojieJiei
MALIUH, IPMBOJ0B, 000PY10BaHMs, CHCTEM, TeXHOJOTHYECKHX NPOLECCOB

YMmerb:

OIIK-5-Y1 wucmnosnap30BaTh HHCTPYMEHTApHi (hopMaTn3aliy HHKECHEPHBIX, HAYYHO-TCXHUYECKUX 33/1a4, TPUKIAIHOE IPOrPaAMMHOE
obecrieueHne Il MOJICITUPOBAHUS

OIIK-1: CriocodeH npuMeHsITh B MPo¢)eCCMOHAJIBLHOM TeATeJILHOCTH 3HAHUA QYHAAMEHTAJILHBIX HAYK, 3HAHHUSA B
MEKIUCHUTUINHAPHBIX 00/1aCTAX, JeKallie B 0CHOBE COOTBETCTBYIOIIEro Npoguisi NoAroTOBKYU, (POPMYJIHPOBATH 1ETU U
3a/1a41 UCCIIeJOBAHNS, BHISIBJSITH IPHOPUTETHI pellleHNs 32124, BLIOUPATH U CO31aBaTh KPUTEPUHU OLIEHKH Pe3yJIbTAaTOB
HCCJIETOBAHUSA

YMmerb:

OIIK-1-Y1 npumMeHsATH B IPOQECCHOHATPHON AEATEIBHOCTH 3HaHUA (YHIaMEHTATBHBIX HAYK

OIIK-1-Y1 npuMeHsTh B PO ECCHOHATHHON ACATCIBHOCTH 3HAHUS (DYHIAMCHTATEHBIX HAYK

OIIK-5: CnocodeH pa3padaTbiBaTh aHAJINTHYECKHE U YMCJIEHHbIE METObI IPH CO3AHUH MaTeMATHYECKUX Mo/leJiei
MAallUH, IPUBO/IOB, 000PY10BaHMS, CHCTEM, TEXHOJIOTHYECKHX NMPOIECCOB

Ymerb:

OIIK-5-Y1 wucmonp30BaTh HHCTPYMEHTapHil (hopMaTn3aIiii HHXEHEPHBIX, HAYYHO-TEXHUIECKUX 3a/1a4, MPUKIAIHOE IIPOrpaMMHOE
obecrieueHne Il MOICITUPOBAHUS

OIIK-6: CnocodeH Hcno0JIb30BaTh COBPeMeHHbIe HHPOPMANOHHO-KOMMYHHKALMOHHbIE TEXHOJIOTHH, IJ100a/IbHbIE
HH(}OPMaNHOHHBIE PECYPChl B HAYYHO-HCCJIe]0BATE/ILCKOI 1eATeTLHOCTH

YMmerb:

OIIK-6-Y 1 ncrons30Bars COBPEMEHHBIE HH(OPMAIIOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH

OIIK-11: Cnoco0en pa3padaTbiBaTh MeTO/bI CTAHAAPTHBIX HCNBLITAHMIA N0 oNpeaeJeHNI0 GU3UKO-MEeXaHHYeCKUX CBOICTB 1
TeXHOJIOTHYeCKUX NMoKAa3aTelleli MaTepHaJIoOB, HCIO/Ib3YeMbIX B TEXHOJIOTHYECKUX MAIIMHAX U 000pY10BaHHH

YMmerb:




OIIK-11-VY1 pa3pabarsiBaTh METOIBI CTAHAAPTHBIX UCIIBITAHUHN 110 ONPEIEICHUIO (PU3UKO-MEXaHUIECKUX CBOMCTB U
TEXHOJIOTUUECKHX TTOKa3arelieil MaTepuanos

OIIK-11-Y1 pa3pabarsiBaTh METOIBI CTAaHAAPTHBIX UCIIBITAHUH 110 ONPEICTICHUIO (PU3MKO-MEXaHHIECKUX CBOCTB H
TEXHOJIOTHYECKHX TOKa3aTelieil MarepruaioB

OIIK-6: Crioco0eH Ucno/ib30BaTh COBpeMeHHbIe HH(POPMAIIHOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH, 71002 IbHbIE
HHPOPMAIIMOHHBIE PeCypchl B HAYYHO-HCCIe0BATENbCKO 1eATeIbHOCTH

Ymerb:

OIIK-6-Y 1 ucnop30Barh COBpEeMEHHbBIE HH(POPMAITHOHHO-KOMMYHHKAIIMOHHBIC TEXHOJIOTHU

OIIK-5: Cnoco0eH pa3padaTbiBaTh aHAJINTHYECKHE U YMCJIEHHbIE METObI IPH CO3JaHUH MaTeMATHYECKUX Mo/ieJieid
MAalIUH, IPUBO/IOB, 000PY10BaHMSs1, CHCTEM, TEXHOJIOTHYECKUX NPOLECCOB

Baanernb:

OIIK-5-B1 Bnaners HaBbIKaMH caMOCTOSITEILHOTO aHATHU3a JINTEPATyPHI.

OIIK-5-B1 BnaneTs HaBbIKAMH CaMOCTOSITEIBHOTO aHATTN3a JINTEPaTyphl.

IIK-1: Cnnoco6HOCTH OPraHN30BaTh U MPOBOAUTH HAYYHBIE HCCIIEI0BAHUSA, CBA3aAHHBIE C Pa3paldoTKOii IPOEKTOB
TEXHOJIOTHYECKUX MAIlIMH U oﬁopyuonamm

Baagers:

ITK-1-B1 HaBBIKOM pa3pabOTKU TEXHOJIOTUYECKUX IIPOIIECCOB

[1K-1-B1 HaBbIKOM pa3pabOTKH TEXHOJIOTHIECKHUX MPOIIECCOB

4. CTPYKTYPA U COAEPKXAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumedyanue KM Beinosan
3aHATHHA TeM /BUJ 3aHATHS/ / Kypce HHIMKATOPBI H 3L sieMble
KOMITeTeH I i pecypcsl padoTsI
Pazgen 1. TpeOoBanus k
HHKeHEepPHbIM
KOHCTPYKIHSAM 1
cucTeMam.

1.1 TpeOoBaHUS K HH)KCHEPHBIM 1 2 OIIK-1-Y1 J1.1
KOHCTPYKUUSM U CHCTEMaM. OIIK-5-31 JI1.3J12.3J13.
OCHOBHBIE TPYIIIBI U OIIK-5-Y1 1
cBoiicTBa Marepuaios. /T1p/ OIIK-5-B1 €]

OIIK-6-Y1
OIIK-11-V1
OIIK-12-V1
OIIK-13-V1

[K-1-Y1 IIK-1
-B1 IIK-2-V1
IK-3-¥1

1.2 Br16op marepuanos, pacuér 1 2 OIIK-1-Y1 JI1.1J12.2
JKECTKOCTH U CTaTHYECKON OIIK-5-31 J12.3J13.1
MIPOYHOCTH C IOMOIIBIO OIIK-5-V1 21
nporpaMMHBIX cpeacts /I1p/ OIIK-6-Y1

OIIK-11-Y1
OIIK-12-V1
OIIK-13-Y1
MK-1-Y1 IIK-1
-B1 IIK-2-Y1
IK-3-V1

1.3 Br16op Marepuaios, pacuét 1 2 OIIK-1-V¥1 JI1.1J12.3J13.
YAEIbHOM HaKOIUIEHHOM OIIK-5-31 1
SHEPIUU U TEIUIOBBIX MOTEPh OIIK-5-V1 21
C TIOMOIIIBIO MPOTPAMMHBIX OIIK-6-Y1
cpencts /I1p/ OIIK-11-VY1

OIIK-12-V1
OIIK-13-V1
MK-1-Y1 IIK-1
-B1 IIK-2-V1
I[IK-3-V1




1.4

WnnuBunyanbHas pacueTHast
pabora /Cp/

37

OIIK-1-Y1
OIIK-5-31
OIIK-5-V1
OIIK-5-B1
OIIK-6-Y1
OIIK-11-¥1
OIIK-12-V1
OIIK-13-V1
MK-1-V1 IIK-1
-B1 IIK-2-V1
IIK-3-V1

JI1.1J12.3713.
1
€]

1.5

TpeOoBaHUS K HH)KCHEPHBIM
KOHCTPYKUHSIM M CHCTEMaM.
OCHOBHBIE TPYIIIIBI U
cBoiicTBa marepuanos. /T1p/

OIIK-1-Y1
OIIK-5-31
OIIK-5-Y1
OIIK-6-Y1
OIIK-11-¥1
OIIK-12-V1
OIIK-13-V1
IIK-1-V1 IIK-1
-B1 IIK-2-V1
IK-3-V1

2.3
€|

1.6

Monuduxarus
METAINYECKHX MaTepUaIOB.
OO0beMHbIE U TOBEPXHOCTHBIE
cpoiictna. /TIp/

OIIK-1-V1
OIIK-5-31
OIIK-5-Y1
OIIK-6-Y1
OIIK-11-V1
OIIK-12-V1
OIIK-13-V1
[IK-1-V1 IIK-1
-B1 IIK-2-V1
[K-3-¥1

J2.3
€

Pa3nmen 2. ATrecranus u
CBOIiCTBA MaTepUAJIOB.

2.1

MeToIbI XapaKTepHU3auu
00BEMHBIX CBOICTB
Mmarepuainos /TIp/

OIIK-1-V1
OIIK-5-31
OIIK-5-Y1
OIIK-6-Y1
OIIK-11-V1
OIIK-12-V1
OIIK-13-V1
[IK-1-V1 IIK-1
-B1 IIK-2-V1
[IK-3-V1

JI1.1J12.3J13.
1
€|

2.2

MeTozpl XapakTepu3aunm
MOBEPXHOCTHBIX CBOWCTB
Mmarepuainos /IIp/

OIIK-1-Y1
OIIK-5-31
OIIK-5-Y1
OIIK-6-Y1
OIIK-11-¥1
OIIK-12-V1
OIIK-13-V1
MK-1-V1 IIK-1
-B1 IIK-2-V1
IIK-3-V1

JI1.1J12.1
J12.3]13.1
€

23

Mertoasl Xapakrepusanuu
00BbEMHBIX CBOHCTB
Marepuaios /I1p/

OIIK-1-Y1
OIIK-5-31
OIIK-5-Y1
OIIK-6-Y1
OIIK-11-¥1
OIIK-12-V1
OIIK-13-V1
IIK-1-V1 IIK-1
-B1 IIK-2-V1
IK-3-V1

2.3
Ol

Pa3nen 3.
Hemerananueckue
MaTepHasbl




3.1

IomumepHsle u
KepaMHUYCCKUEe
Marepuais! /IIp/

OIIK-1-Y1
OIIK-5-31
OIIK-5-V1
OIIK-6-Y1
OIIK-11-¥1
OIIK-12-V1
OIIK-13-V1
MK-1-Y1 IIK-1
-B1 IIK-2-V1
[IK-3-V1

JI1.1J12.3713.
1
€]

32

Jlu3aiin mpubopoB n
YCTPOMCTB JUIsl pa3InyHbIX
npumeHenuii /TIp/

OIIK-1-V1
OIIK-5-31
OIIK-5-Y1
OIIK-6-Y1
OIIK-11-V1
OIIK-12-V1
OIIK-13-V1
[K-1-V1 IIK-1
-B1 IIK-2-V1
[IK-3-V1

JI1.1J12.3J13.
1
€|

33

Pedepar "npumeneHme
Mmarepuaios" /Cp/

20

OIIK-1-Y1
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
OIIK-6-Y1
OIIK-11-V1
OIIK-12-V1
OIIK-13-V1
[IK-1-V1 IIK-1
-B1 IIK-2-V1
[K-3-¥1

JI1.1J12.3J13.
1
€

34

[TonmumepHsbie u
KepaMU4eCKHe
Mmarepuaist /IIp/

OIIK-1-Y1
OIIK-5-31
OIIK-5-V1
OIIK-6-Y1
OIIK-11-¥1
OIIK-12-V1
OIIK-13-V1
MK-1-V1 IIK-1
-B1 IIK-2-V1
IIK-3-V1

J2.3
ol

KM1

Paznen 4. [Ipumenenue
MAaTepHaJoB

4.1

Br160p onTHMaTbHbIX
HanpaBJICHUH IPUMEHEHUS
HOBBIX Marepuainos. /I1p/

OIIK-1-Y1
OIIK-5-31
OIIK-5-Y1
OIIK-6-Y1
OIIK-11-¥1
OIIK-12-V1
OIIK-13-V1
MK-1-V1 IIK-1
-B1 IIK-2-V1
IIK-3-V1

JI1.1J12.3J13.
1
€

P1

4.2

CranpapTu3aiys 1 KOHTPOJIb
KadecTBa. [lepcriekTiBbI
passutus. /Ilp/

OIIK-1-Y1
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
OIIK-6-Y1
OIIK-11-¥1
OIIK-12-V1
OIIK-13-V1
MK-1-Y1 IIK-1
-B1 IIK-2-V1
IK-3-V1

J1.1
JI1.2J12.3J13.
1
o1




43 Pedepar "Marepuansl. 1 36 OIIK-1-Y1 JI1.1J12.3713.
CoBpeMeHHBIE TPEH/IBI 1 OIIK-5-31 1
nepcnekruBa passutusn” /Cp/ OIIK-5-Y1 €]
OIIK-5-B1
OIIK-6-Y1
OIIK-11-V1
OIIK-12-V1
OIIK-13-V1
[K-1-Y1 IIK-1
-B1 TIK-2-V1
IK-3-V1
4.4 Br160p onTUManbHBIX 1 4 OIIK-1-V1 2.3 KM2 P2
HarpaBJICHUH PUMEHEHUS OIIK-5-31 21
HOBBIX Marepuaios. /TIp/ OIIK-5-V¥1
OIIK-6-Y1
OIIK-11-V1
OIIK-12-V1
OIIK-13-V1
[K-1-Y1 IIK-1
-B1 IIK-2-V1
IK-3-Y1
5. ®OHJI OIEHOYHBIX MATEPUAJIOB
5.1. KouTpoJibHbIe MepONPUATHSA (KOHTPOJILHAS padoTa, TecT, KOJUIOKBUYM, 3K3aMeH H T.II), BOIPOCHI 115
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KonTtponsHoe rgl){offaizMHe B
KM MepOTpHATHE I pLl OIPOCHI AJIS IOATOTOBKU
KOMIICTCHITHH
KM1 Homework 1 To OIIK-13-V1;0IIK-  |IloctpouTs auarpammy DO Ui 3aJaHHON Mapbl CBOWCTB U TPYIIIBI
construct an Ashby’s |12-Y1;0I1K-11- MarepuanoB. BeimoaHuTs pabdoty ¢ ucnoas3oBanreM [10 CES Edu Pack
Chart Y 1;0IIK-6-Y1;0IIK |2013. IToxyuuts TpodiIs MaTepHAIOB C SIKCTPEMATbHEIMI 3HAYCHUSIMHA
-5-31;0I1K-5- CBOMCTB.
V¥1;0I1K-5-B1;0IIK
-1-YL;IIK-1-Y 1;I1K-
3-V;IIK-2-Y I;IIK-
1-B1
KM2 Homework 2 OIIK-13-¥Y1;0IIK- [TocTpouTh KOHLIETITyATBHYIO MOJIEIH 3JIEMEHTA — 0003HAYUTH

Translation of 12-¥Y1;0I0K-11- JIEHCTBYIOIUE CUIIbL, IOTOKYU TEIUIA, TPAAUEHTHl TEMIIEPaTyphl,
technical problem V1;0IIK-6-Y1;0IIK | crmoco0bl coennHeHus C [pYyTUMH dJIeMeHTaMH. BeIsiBUTh QyHKIHIO,
for performance -5-31;0IIK-5- yKa3arh JKECTKUE U KOMIPOMHUCCHBIE OTPaHHUUYCHHS, ONIPEIETUTDh LEb

index deduction

V1;0I1K-5-B1;0IK
-1-V1;ITK-1-V [;[TK-
2-V1;TIK-3-V I;[IK-
1-B1

BBIOOpA MaTepHaia Mpyu KOHCTPYUPOBAaHUH U CBOOOIHBIC IIEPEMCHHBIC.
BeiBecTn nHACKC GYHKIMOHATEHOCTH MaTepHana.

5.2. Ilepeuenn paGoT, BHINOJIHSIE

MbIX 110 TUCHHHIIJINHE (

KypcoBas pa6ora, KypcoBoii npoekt, PI'P, Pedepat, JIP, IIP u T.11.)

ITpoBepsiemblie
Kon Hassanue
WHIKaTOPbI Conep:xanue paboTHI
paboTHI paboThI N
KOMITETeHLIU I
P1 Homework 3 OIIK-13-Y1;0I0K- | Bemomauts paboty ¢ ucnons3zoanueM [10 CES Edu Pack 2013.
Screening, ranking 11-Y1;0IIK-6- OcyImecTBUTh 0TCEUCHHE HENPUEMIIEMBIX PEIICHNH, PAaHKUPOBAHNE
and documentation V1;0I0K-12- MPUEMJIEMBIX PEIICHHH M0 UHICKCY (YHKIHOHATEHOCTH U
for Materials V1;0I1K-5-31;0IIK- | nanpHeHMi aHanu3 MOJYUYEHHBIX PEIIEHUH C TOUKU 3pEHUS
Selection 5-V1;0IIK-5- TEXHOJIOTUYHOCTH
B1;0IIK-1-V1;IIK-1
-Y1;IIK-1-B1;I1K-2-
Y1;IIK-3-V1
P2 Homework 4 To OIIK-5-31;0I1K-5-  |IlocTtpouts AuarpaMmy ¥ noBepxHocTh [lapeTo asis 3amanHOTrO

construct a Pareto
Chart and surface

Y1;0MK-5-B1;01TK
-1-Y1;TIK-1-Y I;TTK-
2-V1;TTIK-1-B1;ITK-3
V1

CBOMCTBA U LEHBI JUIS 33laHHOr0 TEXHUYECKOTO yCTPOUCTBA.
BeimonHuTh padoTy ¢ ucnonb3osanuem [10 MS Excell u ganHbIx
Yandex Market. [ToryduTh ONTUMaTBHBIA MaTeprai Ui OJJHON U3
0OMEHHBIX KOHCTaHT.




5.3. OneHoYHBIE MaTepuaJibl, HCNIOJIb3yEMbI€E JIfl JK3aMEHa (onncalme 6HJ'ICTOB, TECTOB H T.l'[.)

[TpumMep 5K3aMeHaMOHHOTO OnIeTa:

1Ha ocHOBe pac4eToB BEIITOJHEHHEIX B ceMecTpe (110 BEIOOPY)
1. IToctpoiite quarpammy A.M. DmOu B COOTBETCTBHH C 3a1adeii, HATpUMep, IPeIe TEKYIeCTH B 3aBUCHMOCTH OT ITIOTHOCTH
2. [lepeBeiuTe TEXHUUECKYIO poOIeMy B Hoie: (QYHKIHSI-LENIb-OrPaHUYEHUs - CBOOOIHA NIepeMeHHas. BriBeuTe HHIEKC
HPOU3BOUTEIIBHOCTH.
3. [IpoeMOHCTpUpY¥TE peleHue MpodIeMbl BEIOOpa MaTepUATIOB JIJIsl TOCTABJICHHOW 3a1a4H.
4. OueHnTe CKOPOCTH BHEAPEHHS JaHHOTO Marepuaa.

5.4. MeToauka olleHKH 0CBOEHUs JUCUMILINHBI (MoayJs, npakTuku. HAP)

[Ikaia orieHWBaHUS 3HAHUI O0YYAIOIIUXCSI HA DK3aMEHE:
OLeHKa «OTIMYHOY - 00yUaroNMiCs TOKa3bIBAET MIYOOKUE, NCUEPIIBIBAIOIIME 3HAHUS B 00beMe NPOIICHHOH IPOTrpaMMBl,
YBEPEHHO JICHCTBYET IO MPUMEHEHHIO TT0JTyYCHHBIX 3HAHMH Ha IPAKTHKE, TPAMOTHO M JIOTHYECKH CTPOHHO H3JIaraeT MaTepHal Ipu
OTBETe, yMeeT (hOPMYIIHPOBATH BEIBOJBI U3 M3JI0KEHHOTO TEOPETHIECKOTO MATEPHANIA, 3HACT HOMOTHUTEIFHO PEKOMEHJOBAHHYTO
JIUTEeparypy.
O1neHKa «XOpOoILIO» - 00YYaIOIINHCS MOKa3bIBACT TBEPABIE M IOCTATOYHO ITOJIHBIC 3HAHUS B 00bEME PO ICHHON IPOrpaMMBl,
JIOMyCKaeT He3HAYNTEIbHBIC OIIMOKY IIPH OCBEIICHNH 3aJaHHbIX BOIIPOCOB, MPABHIIFHO JIEHCTBYET 110 MPUMEHEHHIO 3HAHUI Ha
MpPAaKTHKE, YEeTKO U3JIaraeT Marepual.
O1eHKa «y0BIETBOPUTEIBHOY - 00yUatomuiics MoKa3bIBaeT 3HaHUS B 00beMe MPONHAEHHOM MporpaMMBbl, OTBETHI U3JIAraeT XOTS U C
OITMOKaMM, HO YBEPEHHO HCITPABISIEMBIMH TIOCIIE JOMOIHUTENBEHBIX ¥ HABOSIIIUX BOIIPOCOB, IIPABIIIBHO JCHCTBYET 110
IIPUMEHEHUIO 3HAHUH Ha IIPAKTHKE;
O11eHKa «HEYIOBJIETBOPUTEIBHOY - 00yUaroIuiics JomyckaeT rpyObie OUIMOKH B OTBETE, HE IOHUMAET CYLTHOCTH U3J1araeMoro
BOITIPOCA, HE YMEET IPUMEHATh 3HAHHs Ha IPAKTHKE, TaeT HEMOIHbIE OTBETHI HA JONOJHHUTEIbHbIE M HABOASAIINE BOIPOCHI.
OreHKa «HE SBKa» — 00yJalONIHICs Ha dK3aMeH HE SIBHJICS.

6. YHEBHO-METOJINYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENH

3araBue

Bubanorexa

WznarenscTBO, TOA

JI1.1 |HoBuxos A. A, Buo¢usnka n Gmomarepuansr: OnekTpoHHAs OHOTHOTEKA Omck: OMckuit
Herpos 1. A., MeXaHuKa: yueOHoe nocodue rOCYyJapCTBEHHBIIH
ITytunnes B. 10., TEXHUYECKUI YHUBEPCUTET
MyokoBa A. P. (OMI'TY), 2017
JI1.2 | TapraxkoBckuii 1. @., Mertponorus, craunaptuzauus | bubnuorexka MUCuC M.: Beicu. mk., 2002
Sctpedos A. C. Y TEXHUYECKHE CPEJICTBA
M3MEpeHUH: YueOHHK U1
CTYI. By30B
JI1.3 | bokmrreiin b. C., Dusnyeckas XUMHS: DnexrpoHHas OMOIMOTEKA M.: U3n-so MUCucC, 2012
Mengenes M. 1., TEpMOJVMHAMUKA U KUHETHKA:
IToxBucues 0. B. yaeOHHUK
6.1.2. lonoTHUTeILHAS JINTepaTypa
ABTOpBI, COCTaBUTENN 3arnasue bubnuoreka WznarenscTBO, rof
JI2.1 | KyxoBunxuii A. A., ®uznyeckas xumus: YueOHuk | bubmmoreka MUCuC M.: Meranyprus, 1987
[Bapuman JI. A. JUTSL CTY/I. METaLTYpr. CIIel.
BY30B
JI2.2 |Boxmreiin b. C., Juddysus aToMOB 1 HOHOB B bubmorexa MUCuC M.: U3n-8o MUCuC, 2005
SIpocnasues A. b. TBEPJIbIX TeJax
JI2.3 |JIeBOB B. A. [pakTukym mo DnexTpoHHas OMOIHOTEeKa M.: [MHCuC], 2020
npoekTupoBanuio 3D-moxeneit
U3JeNTUH MeAULIUHCKOTO
HazHa4YeHUS (MeIHKO-
WHXeHepHoe Hanpasienue) (N
4299): MeTo[. yKa3zaHHs
6.1.3. MeTtoanueckue pa3padoTKu
ABTOpBI, COCTaBUTENN 3arnasue Bubnmorexa WznarenscTBO, rof
JI3.1 |Tep3usu T. B. Ousnueckas ¥ KOJIOUAHAs DJekTpoHHas ONOIHOTEKa ExarepunOypr: M3narenscTBo

XUMUS: yaeOHoe mocodue

VpanbCcKoro yHUBEPCUTETA,
2012




6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHOH ceTn « AHTepHET»

51 VHTYUT (HaunoHanbHBIN OTKBITHIN yHHBepcuteT) | http://www.intuit.ru

6.3 IlepeueHb NPOrpaMMHOro odecrneyeHust

II.1 | Microsoft Office

1.2 |MS Teams

JInnersun 110 Windows Server CAL ALNG LicSAPk MVL DvcCAL, TTO WinEDUA3 ALNG SubsVL MVL PerUsr n

I3 PerUsr

1.4 |ESETNOD32 Antivirus

I1.5 |CES EDUPack

1.6 |LMS Canvas

1.7 | Koncynbrant [Tnroc

I1.8 | Microsoft Excel

6.4. Hepe!{eﬂb I/IH(l)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM U l'lpO(l)eCCl/IOHa.]'lebIX 0a3 JaHHBIX

n.1 | YHUBEPCAPUYM (oTKpbITas cucTeMa 3JIEKTPOHHOTO 00pa3oBaHMs) https://universarium.org

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE

MPOBCACHUSA MMPAKTUICCKUX 3aHATHUI:

Ayn. | Hasnauenue | OcHatteHue
JIro6oit kopmyc VYuebHast aymuTopust UL TPOBEICHUS | JOCKA, KOMIUIEKT yaeOHOI MeOenu Ha 30 moCcaIoIHbIX MECT
VYuebHas ayauTopus 3aHATHH JIEKIMOHHOTO THINA W/WIK JUIS

| Xomn 6ubnuorexu (b) | | 25 KOMIBIOTEPOB, KOMILJIEKT CIIEHATA3UPOBAHHON MeOenn

A-311 KomrsroTepHsIit Ki1ace KOMIUIEKT ~ydeOHOH Mebenmnm Ha 15 paboumx
OCHAIIICHHBIX KOMIBIOTEpaMU C MNOAKIIOYCHUEM K

JIOCKa, TPOCKTOP

MECT,
CETH

«uteprer»(14 mwT) W JOCTYyNOM B 3JICKTPOHHYIO
HHPOPMAIIMOHHO-00Pa30BaTeNFHYI0  CPey YHHBEPCHUTETA,

8. METOAUYECKHUE YKA3AHUA J1JIs1 OBYYAIOIIIUXCA

IIpoBeneHne NpakTUIECKUX 3aHATHI OCYIIECTBISICTCA B Ay IUTOPHSIX, 00ECIEUCHHBIX MyIbTHMEANITHEIM 000pyJOBaHUEM, C
BO3MO>KHOCTBIO [TOKa3a MpEe3eHTAIHH.

[IpoBeneHre ayAUTOPHBIX 3aHATHH ITPeLyCMaTpUBACT UCIIOIB30BAaHNE B Y4€OHOM Kypce aKTHBHBIX M HHTEPaKTUBHBIX TEXHOJIOTHIL:
TPOBEICHHE JICKIIUH C HCTIOJIF30BaHNEM HHTEPAKTUBHBIX U MYJIBTHMEINHHBIX TEXHOJIOTHIA (Tipe3eHTarms B popmare MS
PowerPoint); ucronap3oBaHue Npu IPOBEICHUH 3aHATHH aKTUBHBIX (opM 00ydeHUs.

Jucuuminna TpeGyeT 3HaYUTEIbHOr0 00beMa caMOCTOATENbHOH paboThl. OTAeIbHbIE Y4eOHbIE BOIIPOCHI BBIHOCSTCS Ha
CaMOCTOSITENBHYIO TPOPA0OTKY 1 KOHTPOJIHMPYIOTCS IIOCPEICTBOM TEKyIIeH arTecTanni. KadecTBeHHOE 0CBOCHHE TNCIIUTLTIHEL
BO3MOYKHO TOJIBKO TPH CUCTEMAaTHIEeCKOH CaMOCTOSTENLHON paboTe, YTO MOAICPKUBACTCSI CUCTEMOM TeKyIeH U pyOeKHOM
arTecTaluu.

ITo xypcy npenycMOTpeH 2K3aMeH.

Marepuans! Kypca (Ipe3eHTanH K 3aHsATHSAM U 1Ip.) BBUIOXKEHH! B cucteme LMS Canvas.

PexoMeHIyeTcs TakoKe NCIOIb30BaTh AOMOHUTEIbHYIO JINTEPATy Py

- Biomaterials: The Intersection of Biology and Materials Science, Prentice Hall, 2008.

- Biomaterials: An introduction. Park J, Lakes RS (Eds) 3rd edition. Springer, 2007.

- Design of biomedical devices and systems. King PH, Fries RC (Eds) Marcel Dekker, 2003.

- Biomaterials Science (An Introduction to Materials in Medecine), Eds. B.D. Ratner, A.S. Hoffman, F.J. Schoen and J.E. Lemons,
Elsevier Academic Press, 2nd edition, 2004

- An Introduction to Tissue Biomaterial Interactions. Eds. K.C. Dee, D.A. Puleo, R. Bizios, WileyLiss, 2003.




