[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®K1O: Makcumos Anekceli bopucosuy

flomxocts: AupexTop ﬂempwﬁﬁ'@?x@d’?ﬁ?&%@ﬁ%@%%“ﬁmCHJEFO OBPA30BAHUSI POCCUICKOI ®EEPALIUN
[ata nognucanus: 09.09.2025 11:42:

Vimkansibii nporSEAERABRSOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPASOBATEJIbHOE YUPEXIEHVE BBICLUETO OBPASOBAHILS
8db180d1a3f02ac9e60521a56727427&ME@CKOBCKHUM MOIUTEXHUYECKA YHUBEPCUTET»

(MOCKOBCKMM ITOJIUTEX)

PakynpTeT MammHOCTPOEHUS

YTBEPXKJIAIO

KaH (PaKkyAbTeT: THHOC '
Jlekan dakyunre AMATIIHHOCTPOCHH S

V /7 ‘
[7H E.B. Cadonos

DA el S 2025

PABOYAS ITPOTPAMMA JUCHUITJIMHBI
Nuxenepusi 0MONOBEPXHOCTEH
Hampasnenue noaroroBku
22.04.01 MarepuaJjioBeJieHUE M TEXHOJIOTMU MATEPHAJIOB

[Tpodunn
TexHo10rust 0HOCOBMECTUMbIX MATEPHAJIOB

KBanudukanus
Maructp

dopMbl 00yUeHHUs
Ouynasn

Mocksa, 2025 1.



Paszpabdorunk(n):

JL.T.H, mpodeccop /B.B. OBunHHUKOB/

CorsiacoBaHo:
3asenyronmii kadeapoi « MaTepHaaoBeIeHHED,
JI.T.H, npodeccop

/B.B. OBunHHHKOB/

PykoBoiuresib 00pazoBaTe/IbHON IPOIPAMMBbI

JouenT kadepsl «MarepuanoBejieHHe», //
K.T.H. % /1O.C. Tep-Baransaun/



wn e

Conep:xkanue

Lenu, 3a1a4u ¥ MJIAHUPYEMbIE PE3YIIBTATHI O0YUCHUS MO JUCIUIIIHHE. ... .vveeeveeeiveesireesneees 2
MecTo AUCUMILIUHBL B CTPYKTYpPE 00Pa30BATEIBLHOM IPOTPAMMBDBI .....covvveiriasrieieresreesieeeneens 2
CTpYKTYpa U COJIEPIKAHUE JUCIIUIIITIHBL ...c..vveereenteesseeesseessseessessnseesneessneesneessneesseesneesnnesnseesns 3
3.1. Buasl y4eOHOU PAOOTHI Bl TPYIOCMEKOCTD .vvvvvreisrreessreeessreessssesssssesssssesssssesssssessnssessssnessnsees 3
3.2. TemarndecKuil TUIaH U3YUCHUS JTACTIHTIITHHDBI ....vvvveisveeessreesssreesssseessssesssssesssssesssssessssnesssees 3
3.3, COMCPIKAHUE JIUCIIUTIIIITHBL .. ..vvvesstreessteeesssesesssesessseeessseessssesssssesssssesssssesssssessssssssnsssssnssessnsees 3
3.4. Temarnka CEMUHAPCKHUX/TIPAKTHYCCKUX U JTAOOPATOPHBIX 3AHITHH] .vvvvvvvveeireesireesineennenas 5
3.5. Tematuka KypCOBBIX MPOEKTOB (KYPCOBBIX PAOOT) ...vveivveriiiiriiieenrieiesieesieesesieesieesre s e )
Y4e0HO-METOAUYECKOE U MHHOPMAITMOHHOE OOCCTICTCHUC ... veeeveeereanveerieeaseeesineaseesineeseennes 5
4.1, OCHOBHAS JIUTEPATYPA -.vervreanreerureareesureassesssntasseessseaseessssasesssssassesssssansesssnesssesssnsansesssnssnnes )
4.2. JIOTIOITHUTEITBHAS JIITEPATYPA +..vveuveenreseesseessesseesseaseassesseesseasseaseesseassesseesseasesssssseensesssessens )
4.3. DNEKTPOHHBIE OOPAZOBATEIIBHBIC PECYPCBI. . eeeuveeiriarreesireaseessreaseesseeaseessnesseesseesseesnnesnes 6
4.4, JIMueH3uoHHOE U CBOOOIHO PACIPOCTPAHIEMOE MPOTPAMMHOE O0CCIICUCHHE ........o..nee. 6
4.5. CoBpemenHble MpodeccruoHaIbHble 0a3bl JaHHBIX U WH()OPMALIMOHHBIE CIIPABOYHbBIE
(637 (65 {11 ST PP PR PRSPPI 6
MatepHraabHO-TEXHUUECKOE OOCCTICUCHIE . ... v.vverreerreseeteansesseesseessesseesseassesssesseassesseesseesesses 7
METOTUICCKIEC PEKOMEHTALIHM ....vvvesvveasteesureassesssseassesssseasessssssssessssesnsessssesssesssssansessssesnsesns 7
6.1. MeToanueckue peKOMEHANH JIJTsl IPETIOIaBaTENls TI0 OPTaHU3AINH OOYUCHHUS .............. 7
6.2. Meroamueckue yKa3zaHus Uit 00yJarOMIUXCSl 10 OCBOCHUIO TUCITUTUTHHB .......vvvveveennenn. 7
DOHT OLIEHOUHBIX CPEIICTB -+.-vveuveessreasseessneasseessseasseeasseassesssssassesasssassssaseessesansessssssnsesssseansesns 9
7.1. Metoabl KOHTPOJISI U OLICHUBAHUS PE3YIBTATOB OOYUCHHMSI ... vvevvveenveeineeeieesnreesseeeeeesieeennes 9
7.2. Ulkana v KPUTEPUH OLICHUBAHUS PE3YIIBTATOB OOYUCHUS ..ecvvveerierresnriesieesnreeseneenseesnnesnnes 9

7.3, OTICHOUHBIC CPEIICTBA -..cuuvrerveersreantesasreasseessseessesasseesseeasseaasesasseesssessseessssanseessessseessessnseenns 10



1. Henun, 3a1a4u ¥ IVIaHUPYeMble Pe3yJbTAThl 00y4YeHHs 110 JUCHUILTHHE

Lenu oucyunaunol:

— (opmupoBanue  mpencTaBieHHH O (DyHIAMEHTAJIbHBIX NPUHIMIIAX B3aUMOACHUCTBUS
JKMBOT'O OPTaHU3Ma C PA3JIUYHBIMH MaTepUalaMd W MEJAUIUHCKUMH U3JICITUSIMU,

— 3HAKOMCTBO  C OCHOBHBIMH IOJXOJAMH K CO3JIaHHIO OMOCOBMECTHMBIX MAaTEpUAIIOB U
OMOTOBEPXHOCTEM.

3a0auu OucyuniuHbl — OCBOCHUE COBPEMEHHBIX METOJIOB IMOJYYCHHS W aHaJM3a CBOWCTB
OMOCOBMECTHMBIX MaTepPHAJIOB U METUITMHCKHUX M3JICIIHIA, a TAKXKe OMOIOBEPXHOCTEH.

IInanupyemvle pesyromamsl 00yyeHuss - NPUMEHEHHUE TIOJTYYCHHBIX 3HAHUW M HABBIKOB O
Onomarepuanax U OMOMOBEPXHOCTSAX B PEIICHUH MPO(ECCHOHATBHBIX 3a/1a4.

OOyuenue no nucruminae «MHxeHepus OMOITOBEPXHOCTEH» HAIPaBIICHO Ha (POPMHPOBAHUE
y o0ydaronuxcs ciieyromux komnereHnuii B cootBeTcTBUU ¢ PI'OC 22.04.01 «MarepuanoBeacHue
Y TEXHOJIOTUM MaTEpUajoB», YTBEPKAEHHBIM Npuka3oM MunobpHayku Poccun ot 24.04.2018 N
306:

Kox u HanMeHOBaHMe KOMIIETEH M NHaukaTopbl 10CTHIKEHUST
KOMIIeTEeHIHH
IK-2 Crioco6en pa3pabaTeiBaTh IUIAHBI U UIIK-2.1.
PEKOMEHIALUH MTPOBE/ICHNS HCCIEAOBaHNH, | 3HAeT HOPMATHBHYIO 0a3y, METO/BI U
cOOp ¥ aHaJIM3 HAYYHO-TEXHUUECKON CpelCTBa IUJIAHUPOBAHUS, OPraHU3AIINY,
UH(OPMALMH 110 TEME UCCIICI0BAHHIA IPOBE/ICHUS M BHEAPCHUSI HAYYHBIX
UCCIICJOBAHHM.
UIIK-2.2.

YMeeT NpuMEHATh aKTyalbHYIO
HOPMATHUBHYIO IOKYMEHTAIIUIO;
aQHAJIM3UPOBATH HOBYIO HAYYHYIO
npo0iieMaTuKy;

MPUMEHSATh METObI U CPEJICTBA
TUTAHUPOBAHMSI, OpTaHU3AINH, TPOBEICHUS U
BHEJIPEHUS HAYYHBIX UCCIICIOBAHUM.
UIIK-1.3 Bnaneer HaBBIKaMU aHAJIHN3a
BO3MOJKHBIX 00JacTeil MpUMEHEHUS U
OpraHu3aly BHEAPEHUS pe3yIbTaTOB
Hay4YHO-UCCIIEA0BATEIbCKUX padoT.

2. MecTO IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl

JlMcMIUIMHA OTHOCHUTCS K YHCIYy SJEKTHBHBIX AMCUUIUIMH Onoka bl «lucrumimebl
(MOmymH)».

JlucuMmiuHa B3aMMOCBSI3aHA JJOTHUECKH U COMIEPIKATEIbHO-METOIUYECKU CO CIENYIOLIUMHU
qucuunimHaMu U npaktukamu OOIT:

B o6s3arenbHoit yactu (b1.1):
— VIHHOBaIIMOHHBIE TEXHOJIOTUH 00pabOTKH (PYHKIIMOHAIBHBIX MaTEPUAIIOB;
— Tpubonorust GpyHKIIMOHATBHBIX MATEPHAIIOB.

B yactu, popmupyemoii yuactHukamu oopaszoBarenbHbIX oTHomeHui (b1.2):
— Mertamuuecknue MaTepuasl;
— Mertob! uccnenoBaHus (QYHKIIMOHAIBHBIX CBOMCTB OMOCOBMECTHMBIX MaTepHAalOB.



3. CTpyKTypa U cofep:KaHue TUCUUIIINHBI

OO0111ast TPYI0EMKOCTh JIUCIUILTUHBI COCTaBIsieT 4 3aueTHbie equHuib (144 yaca).

3.1

Ounas ¢opma oOyueHus

Buabl yueOHOM padoThI M TPY10EMKOCTh

N Koaunuecto | CemecTpnl
Buj yueOHoi padoThI
n/n 4acoB 3
AYyIUTOpPHBIE 3aHATHUS 36 36
B tom unciie:
1. Jlexiumn 18 18
2. CeMuHapcKue/mpakTHIeCKue 18 18
3aHATUS
CamocrosiTesibHas pa6oTa 108 108
B Tom uncie:
1. [ToaroroBka k 54 94
CEMHHAPCKUM/TIPAKTUYECKUM 3aHATUSIM
2. CaMOCTOATEIbHOE N3YUYECHHE 54 54
IIpoMeskyTOUHasI aTTeCTALUSA
3auet/aud. 3auer/>K3aMeH IK3aMeH JK3aMeH
Hroro 144 144
3.2 TemaTnuyeckuii MJjiaH U3yYeHHUs TUCHHNIHHBI

Tematuueckuii TIaH pa3MenIéH B mpuiiokeHuu 1 k pabodeil mporpamme.

3.3  Conepxanue TUCHUNINHBI

Tema 1. BBegenue

Tonsmue «buocosmecmumocoy mamepuaia U nO6EPXHOCMU. CneKmp mamepuanos,
UCNOJIb3YeMbIX 6 Meduuuﬂe. Ceaszb obnacmu 3HAHUA O mamepuanax Medub;uHCKOZO HA3HAYEHUA
C Opyeumu ducuunﬂuHaMu u peuiaemvle Hayurnvle U npaKkmuvecKkue 3a0ayu.

Tema 2. TeopeTnueckue 0OCHOBbI OHOCOBMECTHMOCTH MATEPUAJIOB U OMONMOBEPXHOCTEI.

OcHosnvie mpe606aHuﬂ K buocosmecmumvim mamepuaiam. Tlonsamue
eemocoemecmumocmu. Bozmoorcnuvie s¢hgpexmoul  83aumooelicmeus 4yxHcepoOHblX Mamepuaios ¢
Kposvlo. Daxmopul, onpeodenaouue npoYeccobl 83aUMOOCNUCMEUs UYHCEPOOHOU NOBEPXHOCU C
Kposbvio. Ponb xumusma u gusuveckux ceoiicms usoenus. Bausanue cpoxa sxcniyamayuu mamepuand.
Ponv  6enxos u knemouHvlx d1emMenmos Kposu, ceepmuléaroujeti U uOpUHOIUMULECKOU cucmem
Kposu, cucmembvl KOMNIeMeHma, KAJIUKPEUH-KUHUHOBOU CUCTEMbl.

Tema 3. Meroabsl HcCCIe0BAaHUSI CBOMCTB MATEPHAJIOB MEIMUMHCKOr0 Ha3HAYECHUS.
Memoovr  uccneoosanus — QuauKO-XumMuueckux U - QUIUKO-MEXAHUYECKUX  CBOUCME
MeOUYUHCKUX uzoenuu. AHanuz Xumuyeckoeo cocmasd, Xapakmepucmukd nO8epXHOCMU U30eUs]
u exo Mmexamuueckux ceoucme. OcobenHoCmu — AHANU3A  NOTUMEPHBIX, MEMANTUYECKUX,
Kkepamuueckux uzoeauti. I[lapamempolr u memooOwr uccredo8anus, npumensemvle Oisl aAHATU3A



buomamepuanos uz NPUPOOHLIX MAKPOMONEKYIL. Memoowl ucciedosanus 6UONIOSULECKUX CBOUCME
Mmeduyunckux uzoeauu. Cucmema OOKIUHUYECKUX Uccledosanuu. Memoowvl cmepunuzayuu.

Tema 4. TkaHeBasi peakuusi HA HMMIUVIAHTAIMIO MATEpPHAJIOB.

Bocnanumenvno-penapamusnasn peakyusi kak omeem HA UMNIAHMAYUIO HEAYMON0SUYHBIX
ouomkanell u opyeux mamepuanos. Kiemounvle u mesxckiemoynvlie snemenmol, yuacmeyiowue 6
mKaHesou peakyuu. Dazvl 60CnAIUMENbHO-PENAPAMUBHOL peakyuu. Acenmuyeckoe u cenmuyecKoe
socnanenue. CoeOUHUMENbHOMKAHNHAA KANCYyla 60Kpy2 UHOPOOHO020 mena. Paxkmopuwl, enusoujue
Ha npoyecc 6ocnanenus u  Kancyrooopaszosanue. OcobeHHOCMU  MKAHeBOU peaxkyuu npu
UMNIAHMAYUYU PA3TUYHBIX OUOMAMEPUATIOB.

Tema S. buoaerpagauuss u3aeJuii U3 MOJUMEPHBIX MATEPHUAJIOB.

THousamus Ouodeecpadayuu, OUOPEaAKYUOHHOU cnocoonocmu, oOuodecmpykyuu. Dusuxo-
Xumuueckue acnekmsi buodezpadayuu; NPoyeccyl, npomexaowue npu o6uodezpadayu NOIUMEPOS.
Jeepaoayus 6 nosepxnocmuom cioe u obveme — umniaumama. Hexnemouwnas 6uooecpadayusi:
Gepmenmamusnwiii cuopoarusz mamepuanos, aemookucieHue. Knemounas d6uooeepadayus, ponv
Maxpoghazos. IkcnepumeHmanbHoe ucciredosanue 6UOCMadUILHOCMU MAMEPUANO8.

Tema 6. bnocoBMecTUMbIE MAaTEPHUAJIbI B TKAHEBOW MHIKEHEPHH.

Buouckyccmeennvie mxanu u opeamnsi. Tpebosanus K Mampuxcam 0 MKAHeBOU UHIHCEHePUU.
Mamepuanvt 013 u320MO6NEHUSI  MAMPUKCO8 U  MemoObl  UX  NoAy4eHus.  3akpvimole
(UMMYHO3aWUMHbIE) CUCIEMbL:  MUKPOKANCYIbL,  IKCMPABACKVIAPHble U UHMPABACKYIAPHLLE
cucmemvl. OmKpoimovle cucmemsl: MNIEHKU, 2elu, 2YOKu. IDKCMPAaKopnopaibHvle CUCHEMDbL.
Cunmemuueckue u npupooHvle buodecpaoupyemvle Mamepuaivl NOaAy4eHus mampukcos. OcHogHbvle
HAnpasieHuss UCCied08anutl 6 0O1acmu co30anus OUOUCKYCCMBEHHbIX opeanos u cucmem. O630p
COBPEMEHHBIX KOMMEPYECKUX MKAHEUHHCEHEPHBIX NPOOYKMOS.

Tema 7. MatepuaJbl JJIs1 CHCTEM JO0CTABKH JIEKAPCTBEHHBIX CPEACTB.

Hymu 66e0eHUs JIeKapCmeeHHblx eeiecme 6 OpcaHu3mM 4ejl06eKd. Tp€606aH1/l}l K «UOeanbHOUY
cucmeme oocmaexu. Ocnoenvle gapmaxkokunemuyeckue napamempyl. Ilonamue abconiomnou u
OMHOCUMENbHOLL 6uodocmynHocmu. BMOMamepl/lCl]Zbl ons nepopalbHo2co 66e0enus J1eKapCcmeeHHblx
sewecms. Upesciuzucmovle u  mpancoepmanibHvle mepanesmuyeckue cucmemvl. Hanopasmepnovie
cucmemvl 0ocmasku. Buowl Hocumeﬂed, 0COOeHHOCMU  XUMUSMA U CmMpyKmypebl. Jlunocomui:
cmpyKmypa, Memoobl NOAYYeHUs U UCCAe008AHUS, QU3UKO-Xumuieckue ocobennocmu. Memoowl
yeeauderusl BpEMEHU  YUPKYIAYUU 6 Kpoeu u cneuuqbwmocmu Harovacmuy. Memoowt
KOHMPOIUPYEMO20 8bICEODOICOCHUSL 3A2PYAHCEHHO20 BEUeCmEd.

Tema 8. MeToabl peryJinpoBaHusi 0MOJOrHYeCKHX CBOMCTB MeTUIITHHCKUX U3eJTHil.

OcHogHble nymu yayduieHus 6U0Co8MeCmuMbIX CEOUCME MEOUYUHCKUX uzoenu. Xumuueckoe
Moouguyuposanue  mamepuanos.  Hmmoobunuzayusi — 8b1COKO2UOPOQDUILHBIX — NOJIUMEDOS.
Mooenuposanue nanoOomeHHoOU cmpyKmypsl nosepxHocmu. Moodenupoeanue 6uoI02UYECKOl
AKMUBHOCMU NPUPOOHLIX — coeOunenuti. Puzuueckue Memoobl MOOUDUYUPOBAHUS MAMEPUATOS.
Hmmobunuzayus bduonocuuecku axmusHulx sewecms. buoumumuposanue.

Tema 9. MeToabl peryJiupoBaHusi 0M0JOrHYeCKHX CBOMCTB MOBEPXHOCTH MeIMIMHCKUX
H3/1eHi.

Hsmenenue mopghonocuu nosepxnocmu u muxpouznococmotikocmu. Cesazo mukpopenvega
HOBEPXHOCU C UHMEHCUBHOCbIO OCMOUHMeZPAYUU KOCMHBIX MKAHEll, KPOBEHOCHbIX COCYO08 U
HEepBHbIX OKOHYaHul. Memoosl 00pabomku nOGEPXHOCMU MEMANIUYECKUX OUOCOBMECMUMbIX
mamepuanos. Memoowl obozawenuss 6UON0BEPXHOCMeEl UOHAMU MEMANL08 U HEMEMAIO8.



3.4 TemaTuka ceMHHAPCKHUX/MPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHH

3.4.1.CemuHapcKue 3aHATHS

Cemunapckoe 3anstue Nel. «b1OCOBMECTUMOCTh MAaTEPUAIIOB U ITIOBEPXHOCTEN».

Cemunapckoe 3austue Ne2. «Bo3moxHbIie 3P heKThl B3aUMOACHCTBUS YY)KEPOTHBIX
MaTepHUaJIOB C KPOBBIO»

Cemunapckoe 3anatue Ne3. «Metoabl uccienoBaHus  (U3UKO-XUMHUECKUX U (DU3HKO-
MEXaHUYECKUX CBOWCTB MEIULIMHCKUX U3JETUID)

CemuHapckoe 3ansiTue Ned. «®Da3bl BOCHAIUTEIbHO-PENApPAaTUBHON peaku. ACENTHYECKOE
U CENTUYECKOE BOCTIAIICHHEY

Cemunapckoe 3ansitue NeS. «lloHsTuss Omonmerpamanuu, OHOPEaKIIMOHHOM CIIOCOOHOCTH,
ononecTpykuu. OU3HKO-XUMHUYECKHE aCTIEKThI OO IeTpaIaIlii

Cemunapckoe 3ausitue Ne6. «buonckyccTBeHHbIE TKAaHU U OpraHbl. TpeOoBaHMs K MATPUKCAM
JUISl TKAHEBOW MH)KEHEpHH. MaTepuaisl 1Jisi U3TOTOBJICHUS MATPUKCOB M METOJBl UX TOJTYUYCHUS

Cemunapckoe 3ansitue Ne7. «Upescnu3ucrble W TpaHCACPMAJIbHBIE TEPANEBTUUYECKUE
cucteMbl. HaHopa3MmepHble cHUCTEMBI TOCTaBKH. Buabl HOcuTened, OCOOCHHOCTH XHUMHU3MaA H
CTPYKTYPBI»

Cemunapckoe 3anste Ne§. «MonenupoBaHue OHOJOTHYECKOW aKTHUBHOCTH HPHUPOJIHBIX
coenuHeHui. usnyeckre MeToapl MOAUPHUIIUPOBAHUS MATEPHATIOBY

Cemunapckoe  3aHstue  NeO. «3menenne  MOp(QOJOTMM  TOBEPXHOCTH  H
MUKPOM3HOCOCTOMKOCTH. MeTo/ibl 00pabOTKH MOBEPXHOCTH METAUIMYECKUX OHOCOBMECTHUMBIX
MaTepHaIoB)

3.5 TemaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)
KypcoBble paboTbI 10 JaHHOH AUCIHUIUIMHE HE IPEAYCMOTPEHBI.

4, YueOHO-MeTOoAM4YeCKOe U MHPOPMALIMOHHOE o0ecriedyeHue
4.1 OcHoBHas JquUTEpaTypa

1. bBuocoBmectumbie Matepuaibl: yued. mocooue /Ilox pen. B.U. CeBacthsinoBa, M.IL.
Kupnuunukosa. M.: OOO «3natensctBo «Meaunuackoe nHGOPMAIMOHHOE areHTCTBOY, 2011.

2. Xenu JI., [Ixouc JI. buomarepuansl, HICKyCCTBEHHbIE OpraHbl U MHXXKUHUPHUHT TKaHeH. M.
Texnocdepa, 2007.

3. ®usunomnorus yenoBeka: yueOHuk: B 3 1./[lummepman M., Eaur B., Bytke B., Baiic X.,

Enbxman B., Autonu X., Buipie6 3., Tesc I'., I'pote . T.2.M.: Mup, 2004.

4. HosukoB B.B., Jloopotnna H.A., baGaes A.A. HWmmyHomorus: ydeb. mocobOwue.
H.Hosropox: M3a-s0 HHI'Y, 2005.

5. Ilatrodusmnonorus / Bonoxun A.U., [lopsnun I'.B., BoitnoB B.A., borym H.JI., I'paues
I0.B,, [u op.]. T. 1. M.: U3xa. uentp "Axkanemus", 2006.

6. ltunsman M.U. Tlonumepsl MeTuKo-OMOIOrMYECKOro Ha3HaueHus: yuel. mocodue. M.:
Axanemknura, 2006.

4.2  JlonoJIHUTeJbHAsS JUTEpaTypa
7. MeauuuHcKasi MUKPOOHOJIOTHSI, BUPYCOJIOTHSI U HIMMYHOJIOTHS: y4ue0. Ui CTyI€HTOB

mea. Byzos / BopooseB A. A., beikoB A. C., boituenko M. H., Hecsmxkckuit FO. B., [IpatBun C.
A., [u np.]. M.: Men. uadopm. areHTcTBO, 2006.



8. KpsokanoBckuit C.A. ®apmakosorua. B 2-x 1. T. 1. M.: M3pgarenbckuii UEHTp
«Axagemus», 2007.

9. TOCT P UCO 10993-1-2009. Uzgenust meaguimuackue. OreHKa OMOJI0rM4ecKoro
JIeHcTBUA MeIUIMHCKHUX u3aenuii. M., 2009

10. Hanoctpyktypsl B Omomenunuae / ArpaBan A., berarepu I'.B., Bimx6opn V.X.,
bxarrauapua C., ['oncansec K.E. M.: bunom. JIaboparopus 3nanmii, 2012.

11. Marepuansl xypHana «BeCTHUK TPpaHCIUIAHTOJIOTMH U UCKYCCTBEHHBIX OPTaHOBY

12. Marepuaisl xxypHana «Kierounast TpaHCIIAHTOJIOTHS M TKAHEBAsI HHXKCHEPUS

4.3  DiaeKkTpoHHBbIE 00pa3oBaTe/IbHbIE PecypChl

[TpoBencHue 3aHATHI U aTTECTAIMH BO3MOYKHO B TUCTAHIIMOHHOM (OpMATE C MPUMEHCHUEM
CHUCTEMBbI JUCTaHIIMOHHOTO oOyueHus yHuBepcutrera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii AMEKTPOHHBIX 00pa3oBarebHbIX pecypcoB (DOP) o BceM pasaenam mporpaMmbl:
Hazsanue 0P Ccpblka Ha Kypc

Wmxenepus ouonosepxHoctelt | https://online.mospolytech.ru/enrol/index.php?id=13174

44  JluueH3uOHHOe W  CBOOOJAHO  pacHpoCTpaHseMoe  MPOrpaMMHOe
o0ecrneueHue

Ne HaumenoBanue |Paspadoruux I10 | JocTynmHocTh Ccpuika Ha Equnblii peectp
(mpaBooOJagares | (IMUEH3MOHHOE, | POCCHICKMX MPOrpaMm AJisi
b) cB00OTHO 9BM u B/l (npu naanuuu)
pacnpocrpansiemM
oe)
1. MoitOduc OO0 "HOBBIE JIuueH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'" 75

45 CoBpemenHble npodeccuoHabHbIe 0a3bl TAHHBIX U UHGOPMAIMOHHbIE
CIIPABOYHbIE CHCTEMbI

Ccpuika Ha
Ne HaunmeHoBanue JocTtynmHocTh

pecypc

NHdpopManHOHHO-CIIPABOYHbIE CHCTEMBI

1. | UHdopmarmonHsie pecypest Cetu

http:// www.consultant.ru
KoncynbrantlInroc P floctynio
JIeKTPOHHO-0MOINOTEYHbIE CHCTEMbI
Jlanpb https://e.lanbook.c JlocTymHa B ceTH
1. om/ Wutepuer 6e3

OTpaHUYCHU N



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

IPR Books https://www.iprbo JlocTymHa B CETH
2. okshop.ru/ Unrepuer 6e3
OTpaHUYCHU N

IIpodeccuonaibHbie 6a3bl JAHHBIX

basa naHHBIX Hay4HOM http://www.elibrary.ru JlocTynHO
1. | snexrponnoii 6ubIHOTEKN

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JlocTymHO
MOJIUTEeMaTHYECKas peepaTUBHO-
2. | 6ubnuorpaduueckas
WHAYKOMETPHYECKas
(bubnmmomeTpuueckas) 0a3a TaHHBIX

S. MarepuajibHO-TEXHUYECKOe o0ecreyeHue
Howmep O6opynoBanme
AyIUTOPUHA
1316 HoytOyk, mpoekTop, sxpan
6. MeToanyeckue peKOMeHIaluu

6.1 Meroanyeckne peKOMeHAAIUN /ISl MPeNnoAaBaTeis N0 OPraHu3anuu
00y4eHus1

6.1.1. TlpenonmaBatenb OpraHW3yeT NPENOJABAHUE JWCIHUILIAHBI B COOTBETCTBHH C
tpeboBanusmu "llonoxeHuss 00 opraHuzanuu 00pa30BATENBHOTO Ipolecca B  MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U €ro (punumanax", yrBepKIEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2. Ha nmepBoM 3aHATUHU MperojaBaTesb JOBOAUT O CBEJCHMS CTYJIEHTOB COJEp)KaHHUE
paboueit mporpammbl auctuiuinHel (PII]) w mpemocTtaBisieT BO3MOXKHOCTH O3HAKOMIICHUS C
IIPOrpaMMoi.

6.1.3. [IpenonaBaTens ocoOeHHO OOpaIaeT BHUMaHUE CTYIEHTOB Ha:

- BUABl U (OpPMBI MPOBEACHUS 3aHATHM MO AUCHUIUIMHE, BKJIIOYAs MOPSIOK MPOBEIEHUS
3aHATUI C NMPUMEHEHUEM TEXHOJIOTUH AMCTAaHIMOHHOIO OOYYEeHHS U CHUCTEMBI TUCTAHIIMOHHOTO
oOyuenus ynusepcuteta (C/1O mocnonurexa);

- BHUJBI, COJIEpXKAHUE U IOPSAJOK IIPOBEACHMS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH B
COOTBETCTBUU C (POHJIOM OIIEHOUYHBIX CPE/ICTB;

- (hopMy, cojiepKaHue U MOPSAO0K IPOBEIECHUS IPOMEKYTOUHOM aTTeCTallil B COOTBETCTBUHI
¢ ()OHJIOM OLIEHOYHBIX CPECTB, MpeaycMoTpeHHbIM PIT/I.

6.1.4. JloBoguT J0 CBEOEHHMS CTYAEHTOB TpauK BBIIOJIHEHUS Y4eOHBIX paboT,
npeaxycMoTperHsix PIT/T.

6.1.5. Heobxonumo ¢ camMoro Havajga 3aHSATHH PEKOMEHJIOBAaTh CTYIEHTaM OCHOBHYIO U
JIOTIOJIHUTEJIBHYIO JINTEPATypPy M yKa3aTh MYTH JOCTYIA K HEH.

6.1.6. Brauane unum B KOHLE CeMecTpa JaThb CIHCOK BONPOCOB MJIi IOJATOTOBKH K
POMEKYTOYHOM aTTecTanuu (3K3aMEeHY WK 3a4ETy).


http://www.elibrary.ru/
http://webofscience.com/

6.1.7. Pexomennyercs (akt o3HakomieHuss ctyaeHtoB ¢ PIIJl m rpadukom paboOThI
NUCHMEHHO 3a(hUKCHPOBATh MOAINKUCHIO CTY/IEHTA B JIMCTE O3HAKOMIIEHUS ¢ coaepxanue PII/I.

6.1.8. IlpenonmaBarenu, BeAyUIM JEKIMOHHBbIE W NPAKTHUECKHUE 3aHATHUS, JTOJIKHBI
COIJIACOBBIBAaTh TEMATUYECKHH IUIAaH TNPAKTHUYECKUX 3aHATHHA, HUCIONB30BaTh EIUHYIO CHCTEMY
0003Ha4YeHH, TEPMUHOB, OCHOBHBIX MOHSATUH AUCIUIUIMHBIL.

6.1.9. Ilpu MOArOTOBKE K CEMHHAPCKOMY 3aHSITHIO IO TEPEYHIO OOBSBICHHBIX TEM

MpernoaaBaTeNto HeoOXOIUMO YTOYHUTH IUIaH HUX MPOBEAEHHUs, NPOoAyMaTh (OPMYIHUPOBKH U
coJiep;kaHue yueOHBIX BOIIPOCOB, BBIHOCUMBIX Ha 00CYKIECHIE, 03HAKOMUTBHCS C IIEPEYHEM BOIIPOCOB
110 TEME CEMHUHApA.

B xone cemMuHapa BO BCTYIHUTEIBHOM CJIOBE PACKPBITh MPAKTUUYECKYI0 3HAYUMOCTb TEMBI
CEMHUHApPCKOI0 3aHATHUS, ONPEIEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 0OCYKJIEHUE Ka)J0Iro
yuebHoro Bompoca. [IpuMeHsis (QpPOHTaNBHBIA ONPOC JaThb BO3MOXHOCTh BBICTYIIUTH BCEM
CTyJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATUH.

B 3aximrounTensHON YacTH CEMHUHAPCKOTO 3aHATHUS CIIEAYET MOABECTH €r0 UTOTH: 1aTh OLIEHKY
BBICTYIUICHUN KaXKIO0T0 CTYJEHTa U y4eOHOM TPYIIIBI B IEJIOM. PaCKpBITh MONT0XKUTENbHBIE CTOPOHBI
U HEJIOCTAaTKU MPOBEIEHHOTO CEMHHAPCKOro 3aHATHS. OTBETUTh Ha BONPOCH! CTYAEHTOB. BbinaTh
3aJJaHus ISl CAMOCTOSITENIbHOM pabOTHI MO MOATOTOBKE K CIEAYIOLIEMY 3aHITHIO.

Bo3MoxHO npoBeieHNE 3aHATUI U aTTeCTallli B TUCTAaHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
CHCTEMBbI TUCTaHLMOHHOro o0yudeHus ynusepcutera (CJO-LMS). Ilopsnok nposeneHus padboT B
JTUCTaHIIMOHHOM (popMaTe yCTaHABIMBACTCA OTACIHHBIMH PACHOPSDKEHUSIMH TPOpPEKTOpa IO
yueOHoIi paboTe U/Uiu IEHTPOM yueOHO-METOINYECKO PabOTHl.

6.2 Meroanueckue yKa3aHus JAJIs1 00y4alOUIUXCsI M0 OCBOCHHUIO THCIUTIMHBI

6.2.1. CtyneHT ¢ camMoro Havajia OCBOCHHUS JUCIUILINHBI IOJDKEH BHUMATEITHHO O3HAKOMHUTCS
¢ paboueil mporpaMMoin JUCIUILTUHBL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH Ui ceOsi TpaduK BEHIOIHEHUS Y4eOHBIX padoT,
npenycMotpenHbslx PIIJI ¢ ydérom TpeGoBaHUM Ipyrux IUCHMIUIMH, HM3Y4ae€MbIX B TEKYIIEM
ceMecTpe.

6.2.3. Ilpu npoBeneHUH 3aHATHH U MpOLEAyp TEKyIIed M MPOMEKYTOUHOM aTTEeCTallMU C
UCIIOJIb30BaHUEM HHCTPYMEHTOB HH(POPMAIMOHHON 00Opa30BaTeNbHOM Cpelbl IHUCTAaHIMOHHOTO
oOpa3oBanus yHuBepcutera (LMS Mocnonutexa) kak BO BpeMs KOHTaKkTHOW pabOTHI ¢
npenojaBaTesieM, Tak U BO BpPEMs CaMOCTOSITENIbHOM pabOThl CTYIAEHT JOHKEH OOecCHeurThb
TEXHUYECKYI0 BO3MOXKHOCTb JAMCTAaHLMOHHOIO IOJAKJIIOUEHUS K CHUCTEMAaM JHUCTAaHLIMOHHOIO
oOyuenus. Ilpu OTCYTCTBUMM TakOM BO3MOXHOCTHM OOCYAMTH CHUTYalMI0 C IIPENojaaBaTeaemM
JUCLUTUINHBI.

6.2.4. CamocrosiTenbHass paboTa SBISETCS OIHWUM W3 BUIOB YYeOHBIX 3aHATHH. llenb
CaMOCTOSITENIbHOW pabOThl — MPAKTUYECKOE YCBOEHHE CTYAEHTaMH BOIPOCOB, PACCMATPUBAEMbIX B
IpoLecce U3y4eHHs! TUCHUTUIHHBI.

Busl BHEayAUTOPHON CAaMOCTOSITENTbHON paOOTHI:

- CaMOCTOSTEIbHOE U3YUYEHUE OTJENbHBIX TEM AUCLIUIIINHBL

- IOATOTOBKA K JIEKIIMOHHBIM 3aHATHSAM;

- IOATOTOBKA K CEMUHApaM U MPaKTUYECKUM 3aHATHIM;

JUi1st BBIIOJTHEHHUS JII0OO0T0 BHJIa CAaMOCTOATENbHOM paboThl HEOOXO0AUMO IPOUTH CIIEAYIOIINE
STarbl:

- OTIpe/ieIeHUE eI CaMOCTOSITEIbHON paboThl;

- KOHKpEeTHU3allys Mo3HaBaTeIbHOM 3aauu;

- CaMOOIIEHKa TOTOBHOCTHU K CaMOCTOSITENIbHON paboTe;

- BBIOOP aJIeKBaTHOIO criocoba JeiCTBUS, BEIYIIETO K PEICHUIO 33/1a4U;

- INITAHUPOBaHUE PabOTHI (CAMOCTOATENBHOM MM C TOMOILBIO PENOaBaTes) HaJl 3a/1aHUEM;



- OCYLIECTBJICHHE B IPOLIECCE BBINOJHEHHUS CAMOCTOSTEIbHOM pabOThl CAMOKOHTPOJIS
(MpOMEKYTOYHOI'O U KOHEUYHOT'0) PE3YJIbTaTOB padOThI, U KOPPEKTUPOBKA BBIIIOJIHEHUS PAOOTHI;

- pednekcus;

- IPE3CHTAIUS CAMOCTOSITEIBHON paboTHI.

1. DoH/1 OLIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISI U OLIECHUBAHMS Pe3yJbTATOB 00yUYeHUsI
I[HH KOHTPOJIA YCIICBACMOCTH U KQ4YC€CTBAa OCBOCHHA NUCIUIIIIMHBI HaCTOSIH_[eﬁ HpOFpaMMOI\/JI

IIPEyCMOTPEHBI CIEAYIOINE BUAbl KOHTPOJIS:
- KOHTPOJIb TEKYLIEH yCrieBaeMOCTH (TEKYLIUIl KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTeCTalus (IK3aMEH).

7.2 lllkana u KpUTEPHUHN OLlEHUBAHUS Pe3y/JIbTATOB 00yUeHHs NPH
NpOBe/IeHUH NPOMeKYTOYHOM aTTeCTANNHU

IlIkana ouenueanus Onucanue

BremonHens  Bce  BuUAbl  yuyeOHOH  paboOTHI,
MpPEeIyCMOTPEHHbIE ~ y4eOHBIM  IJIaHOM.  MarucTtpaHt
JEMOHCTPUPYET COOTBETCTBHE 3HAHUM, yMEHUH, HABBIKOB
MPUBEICHHBIM B  TaOMuIax I[oKa3aTesieil, Omepupyer
0 HpI/IO6p€T€HHI)IMI/I 3HaHUAMHU, YMCHHUAMU, HaBbIKaMH,
THEHO IIPUMEHSAET UX B CUTyalUsAX MOBBIIEHHON ciokHOCTU. [Ipn
O9TOM MOT'YT OBITH JOMMYIICHBI HE3HAYUTCIbHBIC OIHI/I6KI/I,
HETOYHOCTHU, 3aTPYAHEHUS MPU AHATUTHUYECKUX OINEpalUsX,
MepeHOCe 3HAaHUM M YMEHUHW Ha HOBBIC, HECTaHJAPTHHIE

CUTyalllu.

BremonHenst  Bce  BUABI  yuyeOHOW  paboOTHI,
MpEeIyCMOTPEHHbIE ~ y4eOHBIM  MIAaHOM.  MarucTpaHT
X JEMOHCTPHUPYET  HEMOJHOE, TPAaBHILHOE COOTBETCTBUE

OpotHo 3HaHWUW, YMEHUH, HABBIKOB MPHUBEACHHBIM B TaOIHIIAX
MoKasaresei, U0 eciau TpPHU ITOM OBUIM JOMyIIeHB 2-3

HECYIIECTBEHHBIEC OITHOKH.

Beimonnensl  Bce  BuAbl  yueOHOH  paloThl,
NPEeyCMOTPEHHbIE  Y4eOHBIM  IJIaHOM.  MarucrpaHt
VY 10BNETBOPUTENBHO | IEMOHCTPUPYET COOTBETCTBUE 3HAHMM, B KOTOPOM OCBEIlleHa
OCHOBHasi, HauboJiee BakHasl 4acTh MaTepuasia, HO MpPU 3TOM
JIOTyIII€HA OJTHA 3HAYUTEIbHAs OIINOKA UM HETOYHOCTb.
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He BbmonHeH oauH wiau Oojee BUIOB Yy4eOHOMH
paboThI, MPEAYCMOTPEHHBIX YU4€OHBIM IJIAHOM. MarucTpaHT
JIEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHWM, YMEHUI,
HAaBBIKOB  TNPUBEJACHHBIM B  Ta0NWIAxX  TOKa3aTeleH,
HeynoBneTBOpUTENbHO | IOMYCKAIOTCS  3HAYUTENbHbIE  OMIMOKH,  MPOSBISETCA
OTCYTCTBHE 3HAHUI, YMEHUI, HABBIKOB 10 sy IOKa3aTesei,
MarucTpaHT HUCHBITHIBAET 3HAYUTENIbHBIC 3aTPYAHEHUS IpHU
ONEPUPOBAHNHU 3HAHUSMU U YMEHUSMH MPU UX MEPEHOCE HA
HOBBIE CUTYallHUH.

7.3  OueHo4YHBIE CpeCTBA

7.3.1. Texyuwmii KOHTPOIIb

Bun pabotsl @PopMa OTYETHOCTH U TEKYLIETO KOHTPOJIS
Komnoksuym OTrmeTka B JKypHale IIPENOJaBaTelIeM O
IIPUCYTCTBUU u AKTUBHOM Y4aCTHH

oOyuyatomierocss  Ha  OOCYXAEHUH  TEMBI
KOJUIOKBHYMa. Bompockl I KOJUIOKBHYMOB
IpEJCTaBIeHbl B TNPUWIOKEHUU 2 K paboueit
nporpamMme

Pedepat OdopmiteHHBII pedepar C OTMETKOM
OpEenoJiaBaTessl «3auTeHO», IOATOTOBJIEHHAs
npe3eHTanyss o TeMme pedepara, OTMETKa
IpernojiaBaTesieM B JKypHaJe O BbBICTYIUICHUH
oOyuaromierocsi Ha 3aHsATHH. Tembl pedeparoB
NpEJCTaBICHbl B MPWIOKEHUH 2 K paboueit
nporpamme

7.3.2. IIpomexxyTouHas aTTecTanus

[TpomexxyTouHasi arTecTaisi - (9PK3aMeH) MPOBOJMTCS MO OwieTraM B YCTHOH (opme.
PermameHT npoBeeHUs aTTeCTAlN:

- BpeMmsl JUIs IOJArOTOBKM OTBETa Ha BONpPOCkl He Oosee 40 MUH.;

- BpeMsi Ha OTBET Ha 3a/IaHHbIe BOIIPOockl He Oosee 10 MuH.

buner cocTouT U3 Tpex TEOPETHUECKUX BOIPOCOB.

[lepedyeHp BOIPOCOB K 3aUeTy NPUBEACH B IPUIOKEHUH 2 K pabodeil mporpaMMme.



(marucrp)

[Tpunoxenue 1
TemaTuyeckui mjiaH JUuCHUIINHBI «MHKeHepusi OMONOBEPXHOCTE» 110 HANIPABJIEHHUIO TOATOTOBKHU
22.04.01 «MaTtepuaJioBegeHre U TEXHOJIOTHHA MATEPHATOB)

n/n

Pasznen

CemecTp

Henensn
ceMecTpa

Buabl yueOHoii padoThl,
BKJII0OYAsl CAMOCTOSITEIbHYIO
padoTy CTy1eHTOB,

U TPY10eMKOCThb B Yacax

Buabi camocTosiTeJIbHOM PadoThI
CTY/JE€HTOB

®opm
bl
arrecT
anuu

1 1(1:/ Jla6 | CPC | KCP

K.P.

K.II.

PI'P

Pedepar

K/p

2| 3

Bropoii cemecTp

1.1

BBenenue.

ITonsTHe «OHOCOBMECTHMOTIO
Marepuana U noBepxHocTH. CHekTp
MaTepI/IaJ'IOB, I/ICHOJ'II)SyCMI)IX B
Megunude. CBg3b 007aCTH 3HAHMSA
(0] MaTepHanaX MCAUITUHCKOTO
Ha3HAYECHHUS c IpYTUMHU
JUCHUIIJIMHAMHN nu pemaeMme
Hay4yHbI€ U MPAKTUUYECKUE 3aAUU.

1-2

C@MuH(lpCKOQ 3aramue
«buocosmecmumocmo mamepuanoe
u I’lOGépXHOCWl@IZ))

1-2

1.2

TeopeTuueckue OCHOBBI
0MOCOBMECTMMOCTH MaTEePHAJIOB U
OMOMOBEPXHOCTEI.

OcHoBHblE TpeOOBaHUS K
06MOCOBMECTUMBIM MaTepHalaM.
[TonsiTue reéMOCOBMECTHMOCTH.
Bo3moxHbIe 3 PeKTHI
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B3aMMOJECHCTBUSA 4yKEpPOIHBIX
MarepuaioB ¢ KpoBblo. DakTopsl,
OIPEIEIIAIOIINE IIPOLIECCHI
B3aUMOJCUCTBUSA YyXXEpPOJHOU

IIOBEPXHOCTH €  KpoBblO. Pouib
XUMH3Ma W (DUBNYECKUX CBOICTB
U3J€eIus. Bnusaue CpOKa
JKCIUlyaTauuu  marepuana. Poub
OEIKOB M KJIETOYHBIX JJIEMEHTOB

KPOBH, CBEPTHIBAIOILIECH "
(GUOPUHOIUTUYCCKON CHCTEM KPOBH,
CUCTEMBI KOMIUICMEHTA,
KaJUTMKPEUH-KUHUHOBOM CUCTEMBI.
Cemunapckoe 3auamue
«Bozmooicnvie aghghexmul 3-6 12
83aUMO0elcmaus YYIHCEPOOHBIX
Mamepuanos ¢ Kpogvioy
MeTtoabsl HCCJIEIOBAHUS CBOWCTB
MaTepuajoB MeTUI[HHCKOT0
HA3HAYEHUSsI.
Metoasl  ucciaenoBanus — (pusmKo-
XUMHYECKUX " busuko-
MEXaHUYECKUX CBOMCTB
MEOUIIMHCKUX W3AeIud.  AHamus

13 |Xummieckoro COCTaBa, 7.8

' XapaKTepPUCTHKA MTOBEPXHOCTH i

U30eIusd M ero  MEXaHUYEeCKUX
ceorictB. (OcCOOEHHOCTH  aHaiW3a

MOJIUMEPHBIX, METAJUTNYECKUX,
KEPAMUYECKUX 15631 (112078
[TapameTpsl u METO/IbI

HCCIICO0BaHWsA, NPUMCHACMBIC  IJIA
aHaJInu3a 6I/IOM3.TCpI/IaJ'IOB nu3
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MIPUPOAHBIX MaKpOMOJIEKYII.
Metonasl HCCIIEIOBaHUS
OHOJIOTUYECKUX CBOICTB

MemumuHCKuX u3neaui. Cucrema
JOKIHMHUYECKUX HCCIIETOBaHHH.
MeTo1bl CTEPUIN3ALINY.

Cemunapckoe 3anamue «Memoovl
uccneo08anus  QQuU3UKO-XUMUYECKUX
U U3UKO-MeXAHUUeCKUX CBOUCME
MEOUYUHCKUX UZ0eULL»

12

1.4

TrkaneBas peakums Ha
UMIUIAHTAIMI0 MAaTepHuaJIoB.
BocnanurensHo-penapariuBHas
peakuus KaKk OTBET Ha UMILJIAaHTALIUIO
HEayTOJIOTUYHBIX  OMOTKaHEeW U
Ipyrux marepuanoB. Kiierounele u
MEXKJIETOYHbIE DJIEMEHTHI,
Y4acTBYIOIIHME B TKAHEBOW PEaKIIUU.
®da3bl BOCHAJIUTEIBHO-
penapaTuBHON peaKIum.
AcenThyeckoe M CENTHYECKOE
BOCIIAJICHUE.
CoenMHUTENBbHOTKaHHAS Karcyna
BOKpYI' MHOPOJHOTO Tena.
@akTophl, BIMAOIIME Ha MpPOLECC
BOCHAJICHUS u
Karncynoo0paszoBanue. Oco6eHHOCTH
TKaHEBOM peakuuu IpU
MMILIaHTaluu Pa3IUYHBIX
OromMarepuasos.

9-12

Cemunapckoe  3ansamue «Daswi
60CNANIUMENILHO-DENAPaAmMUEHOLL

9-12

12
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peakyuu. Acenmuueckoe u
cenmu4yeckoe eocnajleHuey

buoaerpananus H3aeJuil u3
MOJIMMEPHBIX MAaTEPHUAJIOB.

[TonsTus ouozerpanganuy,
OMOpEaKIIMOHHOU CHOCOOHOCTH,
OUOAECTPYKIIUH. dusnko-
XUMHYECKHE aCTIeKTHI
O6uozaerpagauuy, HPOLIECCHI,
MpoTEeKarolue npu Ouoerpaaaum

15 |moauMepos. Herpanauus B 13-14
MIOBEPXHOCTHOM CJIo€ U 00beMe
UMILIaHTaTa. Hexnerounas
Oouoperpamanus:  (epMEHTATUBHBIN
TUIPOJIN3 Marepuaos,
aBTOOKUCJICHUE. Kiterounas
O6uozaerpaganus, pojb Makpodaros.
OKCrepuMEHTalIbHOE
UCCIIEJOBaHNE O61oCTaOMIIBHOCTH
MaTepHaJIOB.
Cemunapckoe 3amnamue «llonamus
buodeecpaoayuu,  OUOPEAKYUOHHOU
cnocobnocmu, buooecmpyKyuu. 13-14 12
Du3zuKo-xumuyeckue acnekmoi
buoodezpadayuuy
BuocoBMecTuMBIe MaTepuHajibl B
TKAHEBOH UHKEHEPHH.
bronckyccTBeHHBIC TKAHU U OPTaHBbI.

16 TpeboBanust K MaTpukcam  JUis 15-16

TKaHEBOW WH)XEHepuH. Marepuaibl
JUIS. U3TOTOBJIGHUSI MaTPUKCOB |
METOJbl WX TOJY4CHHUS. 3aKpbIThIC
(MMMYHO3aIUTHBIE) CUCTEMBI:
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MUKPOKAIICYIIBI,
IKCTPABACKYJISIPHBIE u
UHTPaBACKYIISPHBIE CHCTEMBI.
OTKpBITBIE ~ CHUCTEMBI: TUICHKH,
ey, ryoKwu.
DKCTpakopropaIbHbIe CUCTEMBI.
CuHTeTHYECKHE U HPUPOIHBIC
OunoerpaaupyeMbie MaTepuabl

MOJIyY€HUs] MAaTpUKCOB. OCHOBHBIE
HalpaBJI€HUsT  KCCIENOBaHUWA B

obnactu CO3JaHUS
OMOMCKYCCTBEHHBIX  OpPraHOB U
CUCTEM. 0630p COBPEMEHHBIX

KOMMCPYCCKUX  TKAHCHHKCHCPHBIX
IMPOAYKTOB.

Cemunapckoe 3auamue
«buoucxyccmeennvie  mxkamu  u
opeanvl. Tpebosanusi kK mampuxcam

ons MKaHesoU UHIICEHepUU. 15-16 12
Mamepuanvt 013 uU320MosaeHU

MAmpukcoe U  Memoowl ux

NOTYYEHUsLY

MarepuaJsl IS cucreM

JA0CTAaBKH JIEKaAPCTBEHHBIX

CpelacTB.

[Tyt  BBemeHHUS JIEKAPCTBEHHBIX

BEIIECTB B OpraHu3M YeJOBEKa.

1.7 | TpeboBanus K «HTIeaTBEHO» 17-18

CHCTEME  JIOCTaBKH. OcHOBHBIC
(hapMaKOKMHETHYECKUE TapaMeTpBHl.
IlonsTue a0COJIIOTHOU u
OTHOCUTENIbHON  OHMOJOCTYIMHOCTH.
buomarepuansl 1 mepopagbHOrO
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BBEJICHUS JIEKAPCTBEHHBIX BEILECTB.
Upesciuszucroie u
TpaHCclIepMalibHbIE TepareBTHUYECKHE
cucreMbl. HanopasmepHble cHCTEMBI

IOCTaBKH. Bunpr HOCHUTEJIEN,
0COOEHHOCTH XUMHU3Ma U CTPYKTYPHI.
Jlumocombl:  CTPYKTYpa, METOIbI
MIOJTY4CHUS u HCCIIeI0BaHus,

(U3UKO-XUMHYECKHE OCOOCHHOCTH.
MeTonpl  yBENWYEHUS  BPEMCHH

LU PKYJSALUN B KpPOBH n
crienuGpuUIHOCTH HaAHOYACTHII.
MeTto bl KOHTPOJIUPYEMOTO
BBICBOOOKICHUS 3arpy>KEHHOI0
BEIIIECTBA.
Cemunapckoe 3auamue
«Ypezcnuzucmole u
MpancoepmaivbHole
mepanesmuiecKue cucmemal. 17-18 12
Hanopasmepnuole cucmemal
00CMaeKu. Buowi Hocumesell,
ocobennocmu Xumuszma u
CIMPYKMYpbl»
MeToanl peryJupoBaHus
OHOJIOTHYECKHUX CBOMCTB
MeTUIMHCKUX U31eTNi.
OcHOBHEIE MyTH yAy4LIEHUS
18 OHMOCOBMECTUMBIX CBOWCTB 19-20

' MEIUIMHCKUX U3e]IUi. XUMHYECKOEe
MoAU(UTTIPOBAHNE MaTepHuasoB.
NMmoOunu3anus

BBICOKOTHIPODUIIHHBIX TTOJUMEPOB.
Mo ennpoBanue HaHOJIOMEHHON
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CTPYKTYpbI MMOBEPXHOCTH.
Mo penvupoBanue OHOJIOrMYeCKOM
aKTUBHOCTH MPUPOIHBIX
coequHeHul. duzmyeckue MeETOObI
MO U (DUIUPOBAHUS MaTepHaoB.
NMmoOum3anus OHMOJIOTMYECKHU
aKTHUBHBIX BCILIECTB.
buonmurnpoBanue.

Cemunapckoe 3ansmue
«Mooenuposanue buonocuieckou
AKMUBHOCMU npUPOOHbIX
coeounenuti. Pusuueckue Mmemoovl
MOOUDUYUPO BAHUSL MAMEPUATIOB)

19-20

12

1.9

Metoanbt peryJiupoBaHus
0MOJIOTHYECKUX CBOIICTB
NOBEPXHOCTH MeIHIUHCKUX
H31eJIUH.

N3menenne MopQoaorun
MIOBEPXHOCTHU u
MHKPOHU3HOCOCTOMKOCTH. Cas3b
MHUKpoOpenbeda  MOBEpPXHOCTH €
MHTEHCUBHOCTBIO  OCTOMHTErpalliu
KOCTHBIX  TKaHEH, KpPOBEHOCHBIX
COCYJIOB U HEpPBHBIX OKOHYAaHHM.
Metonbl 00pabOTKH MOBEPXHOCTHU
METAIIMYECKUX  OMOCOBMECTUMBIX
MmatepuaioB. MeToasl oborameHus
OHOIOBEpPXHOCTEN HOHAMH METaJIOB
Y HEMETAJUIOB.

21-22

Cemunapckoe sanamue «HMzmenenue
Mopghonoeuu nOBEPXHOCMU u
MuKpouzHococmouxkocmu. Memoowl
0bpabomxu HOBEPXHOCTU

21-22

12
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MEMANTUYECKUX  OUOCOEMECUMBIX
mamepuailos)

Bcero yacoB o aucuuIInHe

18

18

108

1
pedepar




[Tpunoxenue 2

POHAOHNEHOYHBIX CPEACTBIIO JUCIUIIJIMHE

«H:xeHepusi 0MONMOBEPXHOCTE
Hanpasnenue noarotoBku
22.04.01 MaTepuajioBeJleHHE U TEXHOJIOTMHA MATEPHUAJIOB
O6pa3zoBarenpHas mporpamma (mpoduib MOATOTOBKH)
TexHo0rNsi 0MOCOBMECTHUMBIX MATEPHAJIOB

Temsl pepeparTos

1. ITonsiTe GMOTEXHOIOIUH, UCTOPUS PA3BUTHSL, OCHOBHBIE METO/IBI.

2. Paznnunble onpeaeneHus noHATus "o0uorexHosnorus". OCHOBHbIE HANpaBiIeHHs] OMOTEXHOJIOTUU.
3. 3naueHue OMOTEXHOJIOTUH JUIs YesoBeyecTBa. Mcropus pa3Butus OuorexHonoruu. OCHOBHbIE
METO/1bl OMOTEXHOJIOTUH.

4. TexHOJIOTHH ITPOU3BO/ICTBA U3/1€IHIA U3 OMOCOBMECTUMBIX MaTEpPHUAJIOB

5. IlonmumepHbIe OMOCOBMECTHMBIE MaTepUAIIBl U MX IPUMEHEHNE

6. Mertannnueckue OMOCOBMECTUMBIE MaTEpPUANIbl U UX IPUMEHEHHE

7. Kepamuueckne 6M0COBMECTHMbBIE MaTepUaibl U X IPUMEHEHUE

8. KoMno3uunoHHble 6MOCOBMECTHMbIE MAaTE€pUaIbl U UX IPUMEHEHHE

9. Crepwim3anus U pa3pyiieHue (Jerpagaims) OH0OCOBMECTUMBIX MaTEPHAIOB

10. MeToap! ucciaeqoBaHus OMOCOBMECTUMBIX MaTepHajIoB

11. BuocoBmecTumble MaTepUabl AJi1 TKAHEBON U T€HHOW MHKXEHEPUU

12. Hano6nomaTepuasl 111 OMOHMYECKHX TJ1a3

13. buocoBMecTuMble MaTepUabl AJi1 BOCCTAHOBUTEIbHON XUPYPTHUH.

14. buocoBMecTuMBIE MaTEPHAIbI, UCIIOIb3YEMbIE B KOCMETOIOTMH U MJIACTUYECKON XUPYPIUH.
15. buonHepTHBIE MaTepUabl.

16. Xumuueckas npupoa 3y00TeXHHUECKOTO THIICa.

Bomnpocsl k 3K3aMeHy

1. Onpenenenue OMOCOBMECTUMOTo MaTepuayia. TpeOoBaHUsS K CBOMCTBAM OHOCOBMECTHMBIX
MaTepUasoB.

2. Knaccugukanys MaTepraioB, HCIIOIb3YEMBIX 711 H3TOTOBICHUS MEIUIIMHCKUX U3IEIHH.

3. ITapameTpbl U METOJBI UCCIIEOBAHUS (PU3UKO-XMMHUYECKHX CBOMCTB MEIUIIMHCKUX H3/ETHH.
4. bBuomarepuainsl U3 MPUPOJHBIX MAKPOMOJIEKY]I U OCOOEHHOCTH  METO/0JIOTMH UCCIIEI0BaHUS UX
(U3UKO-XMMUYECKHX CBOMCTB.

5. Metoapl in Vitro u in vivo JijIsl OIIEHKH T€MOCOBMECTUMOCTH MaTepuaa.

6. OCHOBHBIE METO/IbI ISl XapPaKTEPUCTUKU OMOJIOTrMUECKON 6€30MaCHOCTH MEIUIIMHCKUX U3JIENNH.
7. Knaccudukanus u o01as xapakTepUCTHKa METOJ0B CTEPUIIN3ALNNA  MEIUIIUHCKUX U3/AETUi.

8. MakTOpBI, ONPEAETAIOLUINE TEMOCOBMECTUMOCTD MEUIIMHCKUX NU3/IETHH.

9. Mexanu3m TpoMO000pa30BaHus Ha TY)KEPOTHON TOBEPXHOCTH.

10. MexaHM3M M OCHOBHBIE (ha3bl Pa3BUTHs BOCHAIUTEIbHO-PENAPATUBHON peakiuy B OTBET Ha
BBEJICHUE UMILIaHTaTA.

11. Ponb KJIETOYHBIX 3JEMEHTOB U DKCTPA LUEJUIIOISAPHOIO MAaTPUKCAa B OTBETE HA MMIUIAHTALUIO.
12. DOBomronuss  COCIMHUTEIBHOTKAHHOW KallCyJbl BOKPYI pPa3jiW4HBIX [0 IpUpoOaE
OMOCOBMECTUMBIX MaTE€pPHAJIOB.

13. BakrepuanbHas HH)EKINS PU UMITTAHTAIIH

14. buonoruyeckue 1 GU3NKO-XUMHUYECKHE (PaKTOPbI, IPUBOIAIINE K OHOJeTpajallui MaTepUalIoB.
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15. Knaccudukanmss (Ppu3NKO-XUMHUYECKUX TPOIECCOB, MPOTEKAIOIMUX  MPH Jerpaganiu
UMIUTAHTATA.

16. MexaHU3MbI HEKJIETOUHON OMOIerpalallii.

17. Ponb 3HI0LIMTO32 B IETpaialiuil OMOCOBMECTUMBIX MaTEPUAIIOB.

18. MeTtob! KicciieIoBaHUs OMOAETpaJalii MAaTEepPUAJIOB in Vitro u in vivo.

19. Llens, 3a1a4u U COBPEMEHHBIE TOCTUKEHUS TKAHEBOM OMOMHIKEHEPHH.

20. CpoiicTBa 1 Ki1accuUKaIMsI MATPUKCOB ISl TKAHEBOW WHKEHEPHH.

21. buonerpagupyembie TOJTUMEPHBIE MAaTEPUAIBI ISl OMOMH)KEHEPUU: CBONCTBA, MPUMEHEHHE.
22. BuoucKyCTBEHHBIE MTPOIYKTHI AJIsl 3aMEHbI KOXKHU, KOCTH, XpslIa.

23. CpaBHUTENbHAsI XapaKTEPUCTUKA ITyTEH BBEICHUS JICKAPCTBEHHBIX BEIIECTB B OPTraHU3M
YyeloBeKa.

24. ®apMaKOKMHETHYECKOE UCCIIEIOBAaHUE, OCHOBHBIE ONPE/IEIsieMbIe MapaMeTphI.

25. buocoBMecTuMBbIe MaTepuaibl ISl MEPOPAIBHOTO, YPE3CIU3UCTOTO W TPAHCAECPMAIBHOTO
BBEJICHUS JICKAPCTBEHHBIX BEIIECTB.

26. buocoBmecTHMble HaHOpa3MEpHbIE MaTepuanbl Ui BHYTPUBEHHOTO BBEACHUS: CBOWCTBA,
KJIACCU(PUKALINS, METOJIbI TTOJTyUCHUSI.

27. MeToapl HampaBlICHHOW JOCTaBKH M KOHTPOIUPYEMOTO BBICBOOOKICHHS JIEKApCTBEHHBIX
BEIIIECTB B OPTaHU3ME.

28. Meronbl MoaAM(UKAIUU CBONCTB TOBEPXHOCTH Ui YIAy4YHIEHHS OHMOCOBMECTHMOCTHU
MaTepHaioB.

29. IlpumeHeHue OHOJOTMYECKH AaKTHUBHBIX BEIIECTB [UIsl TOBBIINICHHUS OHOCOBMECTUMOCTHU
UMIUTAHTA.

30. buonMuTHpOBaHKE MOBEPXHOCTH UMILIAHTATA: METO/IbI ¥ TOAXO0/IbI, COBPEMEHHBIE JOCTH)KCHHUS.

BOl'IpOCI)I AJIA KOJUVIOKBUYMOB

. buomatepuansl U UX BUIBL.

. IlepcniekTHBBI CO3aHMUsI OMOCOBMECTHUMBIX UMIIAHTAHTOB.

. MaTepuainisl A1 co3aHUs OMOCOBMECTUMBIX UMILJIAHTAHTOB.

. ITpobaemb! BBIOOpa MaTepHaoB Il OMOCOBMECTHUMBIX UMIIAHTAHTOB.
. YydiieHnue kauecTBa OMOCOBMECTUMBIX UMILIAHTAHTOB.

. buocoBmMecTUMBIE MOKPBITHS.

. TexHOnOruM HaHECeHUs! MOKPBITUH.

. [ImasmeHHO€E HaNbBLICHHUE;

. Bnaxxuble MeTob! (hopMHUpOBaHUSI KaJIbLIUKH-(hOCPATHBIX TOKPHITUHN (30J1b-TEIb,
AIIEKTPOXUMHUYECKOE OCAKICHNE, OMOMUMETHUECKOE OCAXKJICHHE U JIp.);
10. Ocaxnaenue u3 mapoBoit (a3zbl (JTa3epHOE OCAKIECHNUE, MOHHO-TTY4Y€BOE PACIbLICHUE,
BBICOKOYACTOTHOE MarHETPOHHOE PACIBIICHUE).

11. DnekTpoXUMHUYECKOE OCaXKACHUE.

12. MuKpoayroBoe OKCHINPOBAHHUE.

13. BpICOKO4aCTOTHOE MarHETPOHHOE PacIbUICHUE.

14. buocoBMeCTUMOCTh

15. buonerpananus

16. buoTonepaHTHOCTh METAJUIMUECKUX MaTEpUAJIOB

17. BUOMHEPTHOCTH MaTEPHUAIIOB.

18. bnoakTHBHBIE MaTEpHAIIBI.

19. buoxumuyeckas u OnoMexaHU4ecKas aJanTHBHOCTh UMITJIAHTATOB.

20. Mexanu3M ajicopounu OenKoB.

21. AncopOrust 6€1KOB U TEMOCOBMECTUMOCTD UYKEPOTHOM MOBEPXHOCTH.
22. VccnenoBaHus in Vitro.

23. UccienoBanust in vivo.
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