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

Llenv Oucyuniaunel — WU3YYEHUE METOAMK KOMIUIEKCHBIX HMCCICIOBAHUNW W HCIBITAHUH
(YHKIMOHATIBHBIX CBOMCTB MaTEPHUAIOB U M3/ICTHHA.

3aoauu oucyuniunol:

— paccMOTpeHHE MeXaHU3Ma B3aUMOJIEHCTBUS MaTepPHUAJIOB C JKUBBIMU OpraHU3MaMy;

— M3YYEHHE COBPEMEHHBIX Pa3pabOTOK B 00JaCTH OMOCOBMECTHMBIX MAaTepPHaliOB, METO/IOB
MOIU(PHUKAIIMA MAaTEPHATIOB U TIEPEpaObOTKU B M3/1€HU OMOMEIUIIMHCKOTO Ha3HAUCHHS,

— O3HAKOMJIEHHME C OCHOBHBIMU (DYHKIIMOHAJIbHBIMH CBOMCTBAMH H3JEJIUH U METOJaMH
UCCIIEIOBaHMsI CBOMCTB;

-IOJIy4YeHHE  TMPAKTHYECKUX  HABBIKOB  OMNpenesieHus  (yHKIHMOHAJIBHBIX  CBOMCTB
OMOCOBMECTHMBIX MAaTEpHUalOB. - PACCMOTPEHHE MeEXaHW3Ma B3aMMOJCHCTBHS MaTepUAIOB C
KHUBBIMU OpPraHU3MaMU;

- O03HAaKOMJICHME C OCHOBHBIMM METOAAMHU HCCIeI0BaHUA (YHKIMOHAJIBHBIX CBOMICTB
OMOCOBMECTUMBIX MAaTEPHUAJIOB;

- OCBOCHHE METO0JIOT MU OIICHKH CBOMCTB, aHAIM3a M BBIOOpa OMOCOBMECTUMBIX MaTEPHAJIOB
JUIsL OITUMAJILHOW PabOThI B OPraHU3Me YesIoBeKa.

IInanupyemvie pesynomamuvl 00yuyeHusi - TOATOTOBKA CTYIEHTOB K JEATEIBHOCTU B
COOTBETCTBUM C KBAIN(UKALMOHHONW XapaKTEpPUCTUKONW MarucTpa IO HANpaBJICHUIO, B TOM YHCIeE
dbopMHpoBaHHE YMEHHUI NO CO3JaHHI0 OMOCOBMECTHUMBIX MAaTE€pHajOB M M3JAEIUN C 3aJlaHHBIMU
(GYHKIMOHATIHHBIMHI CBOHCTBAMHU.

OOyuenne 1o mucuuiuimHe «MeToabl uUccienoBaHUS  (DYHKIMOHAIBHBIX CBOMCTB
OMOCOBMECTHMBIX MaTEpUAJIOB» HAIPAaBIEHO Ha (HOpMUpPOBAHHE Yy OOYHYAIOUIMXCS CIEAYIOLIMX
koMmrieTeHIui B cooTBeTcTBUU ¢ PI'OC 22.04.01 «MaTtepuanoBeieHHe U TEXHOJIOTHH MaTEPHATIOBY,
yTBepkAEHHBIM NprukazoM MuHoOpHayku Poccun ot 24.04.2018 N 306:

Koa n HauMeHoBaHNe KOMIIeTEHIIM I NHaukaTopbl J0CTHXKEHHUST

KOMIIETEeHIIUH
YK-3 Cnocoben  opramms3oBbiBate ¥ | UYK-3.1. JleMoHCTpUpYeT ymIpaBIeHYECKYIO
PYKOBOAMTH pabOTOW KOMaH/Ibl, BEIpaOaThIBasi | KOMIIETCHTHOCTD, HEOOXOUMYIO TSt

(dbopMHUpOBaHHS KOMaH/bl U PYKOBOJICTBA €€
paboToiif Ha OCHOBE pa3pabOTaHHOM CTpaTETUH

KOMAaHIHYIO CTpaTeTruro Jid  JOCTUIKCHUSA
MMOCTaBJICHHOM 1I€JIN

COTPYJHHUYECTBA.
NVYK-3.2. [Inanupyer, OpraHu3yer,
MOTHBHUPYET, OLICHHUBAET M KOPPEKTHPYET

COBMECTHYIO JESTCIIbHOCTh 10 JIOCTHIKEHHUIO
MOCTABIICHHOW IIEJIM C Y4YETOM HHTEPECOB,
OCOOEHHOCTEl TIIOBEINEHUS W MHEHUI ee

YJIEHOB.
NYK-3.3. Tlpumensier crnocoObl, METOABl H
CTpaTeruu ONTHUMH3ALIUHA COIMaJIbHO-

ICHUXOJIOTMYCCKOIro KJMMaTra B KOJIJICKTUBEC,

MpeayTpexRACHUS u paspenieHus
KOH(JIMKTOB, TEXHOJOTUM OOYyYECHHS W
pa3BUTHUSA npoecCUOHATBLHON 51

KOMMYHUKATUBHON KOMIIETEHTHOCTH YJIEHOB
KOMAaH/IbI.
UIIK-2.1.

IK-2 Crocoben pa3pabaThiBaTh IUIAHBI H

PEKOMEHIalliU TIPOBEJICHHSI HCCIIEIOBAHUH,
cOOp W aHAIN3 HAYYHO-TEXHUIECKOM
uH(pOpMAIIUU TI0 TEME HCCIET0BaHUN

3HaeT HOpMATUBHYIO 0a3y, METOABI U
CpEeACTBA IUJIAHUPOBAHUS, OPTaHU3AINH,
MPOBE/ICHUS U BHEAPEHUS HAYYHBIX
HCCIIeTOBAHUN.




HIIK-2.2.

YMeeT NpuMEHATh aKTyalbHYIO
HOPMATHBHYIO JTOKYMEHTAIIHIO;
AQHAJIM3UPOBATH HOBYIO HAYUHYIO
poOJIeMaTUKYy;

MIPUMEHATHh METOJIbI U CPECTBA
TJIAHUPOBAHMS, OPTAaHU3AIUH, TIPOBEICHUS U
BHEJIPEHUS HAYYHBIX UCCIICIOBAHUM.
HIIK-1.3 Bnageet HaBbIKAaMU a”HaInd3a
BO3MOXKHBIX 00JIACTEH MPUMEHEHUS 1
OpraHU3aIi BHEAPECHHS Pe3yIbTaTOB
Hay4YHO-HUCCIIEIOBATEIBCKUX PaboT.

2.  MecTo IuCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOIi IPOrpaMMbl

JlucumMmiuHa OTHOCHUTCA K 4acTH, (OpMHUpPYEeMOHl YydYacTHHKaMH 0Opa30BaTEJIbHBIX
otHomeHui 6510ka b1 «/lucuummmaer (MOILYIIN)».

JlucuuIuinHa B3aMMOCBSI3aHa JIOTHYECKU U COAEPIKATEIbHO-METOIMUYECKH CO CIEAYIOIIUMU
qucuumHaMu U nmpaktukamu OOIT:

B o6s3arenbHoi yactu 6a3oBoro nukia (b1):
— lHHOBaLIMOHHBIE TEXHOJIOTMH 00pa0OO0TKH (QYHKIIMOHAIBHBIX MaTEpUAIOB;
— Tpubonorust GpyHKIMOHAIBHBIX MaTepHUAaJIOB.

B yactu, hopmupyemoii yuactHukamu oopazoBarenbHbIX oTHomeHui (b1.2):
— Meramnueckue MaTepHalsbl;
— Kepamuueckue matepraisl.

3. CTpyKTypa U coiepkaHue TUCHUIINHBI

OO0r11ast TPYA0EMKOCTb AUCIMIUTMHBI COCTaBIsIET 4 3aueTHbIe enuauilbl (144 yaca).

3.1

Buabl yueOHo# padoThl U TPYA0EMKOCTh

OuHo-3a04yHas popMa oOyueHus

N KommuectBo | CemecTpsbl
Buj yueOHoit padoThl
n/n 4acoB 1
AyIMTOpHBIC 3AHATHS 32 32
B Tom unciie:
1. Jlexun 16 16
2. CeMuHapcKue/mpakTHIeCKre 16 16
3aHSATHUS
CamocrosiTesibHas padora 112 112
B tom gucie:
1. IToaroroska k 56 56
CEeMHUHAPCKUM/TIPAKTHYECKIM 3aHATHUSIM
2. CaMOCTOATEIbHOE N3YUEHHE 56 56
IIpoMeskyTOUHAsSI aTTECTALUSA
3auet/aud. 3auer/>K3aMeH IK3aMeH IK3aMeH
Hroro 144 144




3.2 TemaTnyecKkuM IJIaH N3YYCHUS NUCHHUIIINHDbI

TemaTudeckuii maH pa3MeniéH B IpwIOKeHUU 1 kK pabodeid mporpamme.

3.3 CoaepxaHue TUCHUNIHHBI

Tema 1. BBenenue

Honsamue o o6uomeduyurnckom mamepuanogedenuu. Ilpeomem, 3adauu u cooepicarue
oucyunaunvl. Cmpykmypa Kypca, e2o mMecmo u poib 8 N0O20MOBKe MAUCMpPa, C653b C OpyeuMu
oucyunaunamu. Ilousmue 6uocoemecmumocmu. Knaccugpurayus Ouocosmecmumvix Mamepuaios no
cmpoenuro u buoakmusnocmu. Kpamxas ucmopus ucnoiv308anusi OUOCOBMECMUMbIX MAMEPUATLO8.

Tema 2. dyHKUMOHAJbHBbIE CBOWCTBAa M3/1eJMi W3 MATepUuaIOB OHOMEIUIIUHCKOIO
HA3HAYeHUs

Tpebosanus, npedvasisiemvie K MAMePUALAM OUOMEOUYUHCKO2O HAZHAYEHUs: (u3uyecKue,
XumuyecKkue, MexaHuueckue, Ouonocuueckue ceoticmea. JlononHumenvHvle mpeOOBaHUL K
2eMOCO8MeCMUMbIM MAMePUAIam.

Tema 3. ®u3nueckne cBOMCTBA.

IInomnocmoe. Buowl niomnocmu mamepuanos. Memoowsl onpedeneHus nIOMHOCMU U30eNUll
u3 Henopucmulx mamepuanos. Memoovl ucciedo8anus NIOMHOCMU MAmepuanos, 001a0anuux
nopucmocmoio. [lopucmocms u cpeouuii pazmep nop mamepuanos. 3asucumocms NiIOMHOCU
usoenul om NOPUCMOCmu, NYCMOMHOCMU U 81AMCHOCMU Mamepuana. Brausnue nopucmocmu na
ceoticmea nogepxHocmu u Ough@hy3uonHvle ceoLicmea uzoenul.

Cesoticmea nogepxHocmu: N0O8EPXHOCMHOE HAMANCEHUe, CB0O0OHASL NOBEPXHOCTNHAS IHEP2US,
9Hepaus Mexchazosoll N0BepXHOCMU, NPOYHOCIb A02e3UOHHO20 wea medcoy gazamu. Memoowvl
onpeoeneHusi cOUCME No8epxXHocmu. Brusanue ceoticme nogepxnocmu Ha ao2e3uio u npoaugepayuro
(pocm) xnemox mkanu. OcHo8Hble MpebO8aHuUs, npedvasisemble K CEOUCMEAM NOBEPXHOCMU
Mampukcos (2ubKux nieHoK u nopucmeix memopar). Hanpasnenus moouguxayuu nosepxmocmu
MAMpUKCO8.

Huggysuonnvie  ceoticmea  uzdenuti.  Boodonponuyaemocmsn,  8o0onoenoweHue u
2UCPOCKONUYHOCb — OUOCOBMECMUMbIX — mamepuanos. MemoOvl  onpedenenus  YKA3AHHbIX
xapaxkmepucmuk OJisl pasIUYHbIX U008 Mamepuanos. Memoovl uccredosanuti npoHUyaemMocmu
uz0enutl u3 NOIUMEPHLLIX MAMEPUANO8 NO KUCIOPOOY, azomy, yenekuciomy easy. [lonamue ouanuznoi
NPOHUYAEMOCU UCKYCCMBEHHBIX MeMOpaH u Memoovl ee onpeodenerus. OCHo8HOU npuHyun pabomaol
annapamos «UCKyCCmeEeHHas NOYKA», KUCKYCCMBEHHAs NeUeHby, KUCKYCCMBEHHAs. NOOHCey00YHAas
arcenezan. CYHKYUOHANbHBIE CEOUCMBA CEeKMUBHBIX MEMOPAH. 3a8UCUMOCb CIENneHU 3a0EePHCKU
Om MONEKYIAPHOU MAccyl gewecmaa. Bauanue mopgonozuu membpan na nponuyaemocme.

Tennosvie ceoticmea. Bausnue meniocmoukocmu Ha mMexHOL02UI0 GOPMUPOBAHUSL U30ENUlL
CNIOJCHOU  OpMbL U 803MONCHOCMb — cmepuauzayuy  uzoeauti. Memoodwvl  onpedenenus
mennocmotikocmu. Cesa3b MepMOCMOUKOCMY € MeMnepamypHuim Kodgduyuenmom nuHeluHo20
pacuuperus Mamepuanos.

Onmuueckue ceoticmea uzoenuu. Ceemonpo3pauHocms, OmpaddceHue, pacceusanue,
nozioujenue u npenomienue ceema. Memoowl uccie0o8anus ONMUYECKUX ceoucme uzoenuil. Bauanue
ONUHbI  BONIHbL  C8ema HA  OnmMuvecKue ceolcmea.  Ycmouyugocmv — Mamepuanos K
YIbMPADUONEMOBOMY UZTYUEHUIO.

Tema 4. Xumnueckue cBOMCTBA

Memoovl onpedenenus ycmouyusocmu u30eauil U3 HeMemaiiudeckux Ouoco8mMecmumbix
Mamepuanog K Oelcmsuio 8oovl, uwjenouell, pazbasieHHbIX KUCIOm, CAUpmd, Macei, HCUOKUX
pacmeopumeneti (V2neo00p0o008, OeH3UHA), U30MOHULECKOMY PACMBOPY XA0PUOA HAMPUSL.



H3yuenue xumuyeckou CmMoOUKOCmMu  U30eIUll U3 MEeMmaLIudyeckux OuoCo8Mecmumblx
Mamepuanos. Bzaumooeticmeue ¢ npocmuimu U CIOMCHBIMU HEOPSAHUYECKUMU U OPSAHUYECKUMU
sewecmeamu. Xumuueckas u 31eKmpoxumMudeckas Kopposus. Buovl kopposuu (cniowmnas, namuamu,
NUMMUH206AS,  MENCKPUCMALIUMHAS, — pACClausaowas,  KOPPO3UOHHOEe — pacmpecKusauue,
KOppO3UuoHHas ycmanocmy). Tlokasamenu Koppo3uu u KOPPO3UOHHOU CMOUKOCMU (XUMUYECKO2O
CONpOmMuGienus).  KOaudecmeeHHvle,  NOAYKOIUYecmeeHnvle,  KadecmeenHvle.  OcHOGHbIE
KOJIUYECMEeHHble NOKA3Amenu KOppO3uu- UHMESPALbHblll U Ou@epeHyuanvholil, nokasamenu
KOpPO3UoHHOU  cmoukocmu. Memoovl onpedenenus noxazameneu no I'OCT 9.908-85.
Memannozpaghuueckuii Memoo OYyeHKU KOPPOIUOHHBIX NOPANCEHUIL.

Tema 5. Mexannuyeckue CBOMCTBA

Knaccugpuxkayus 6uooé ucnvimanuil. Bauanue ycioeuul npogedeHus UCNbIMAHUL Ha
onpeodeneHue Mexanuieckux ceoticms. Mexanuueckue ce0ticmea npu Cmamuideckux UCHbIMAHUsX.
Huacpammol  deghopmayuu  0na  Memaniuyeckux U HeMemaniudeckux Ouoco8mMecmumblx
mamepuanog. HMcnvimanus Ha pacmsiiceHue, cocamue, u3eud, kpyuyenue. Tepmomexanuueckue
Kpusbvle NOIUMEPHbIX Ouomamepuanos. Buovl 0opasyos 011 ucnvimanuil, ucnsimamenshvie MAUUHb
CMamuyecko2o Oelucmaeus.

Teepoocmo. Teepoocmb mamepuanos, Kiaccupukayus memooos onpeoeieHus. meepoocmiu.
Hzmepenue meepoocmu no memody ynpy2o2o omckoka odotixa (meepoocms no Lllopy). Hzmepenue
meepoocmu 6 o0baacmu niacmuyeckol degopmayuu (meepoocms no Buxkepcy, meepoocms no
Poxesenny). Hsmepenue muxpomeepoocmu. Hzmepenue meepoocmu 6 001acmu paspyulenus
(meepoocms no bpunennio). Hsmepenue meepoocmu yapananuem. OcodbenHocmu onpeoenenus
meepoOCmu pa3IULHbIMU MEMOOAMU, NPUOOPBL OJIsL ONPedesieHUus MEepOOCU MAmMepuailos.

Mexanuueckue ceoticmea npu OuHamudeckux ucnvimauusx. OcobenHocmu niAcCmMuyeckKou
oehopmayuu u paspyulenus npu OUHAMUYECKOM HASPYICeHUU. [JuHamuyecKue UCNbIMAaHus Ha u32uo,
pacmscenue, cocamue, Kpyuenue. Onpedenenue yoapuou esaskocmu. Obpaszyvl 0151 NpogedeHus
OUHamuyeckux ucnvimanuil. McnvimamenbHole MAUWUHbL OUHAMUYECKO20 OetiCBUsL.

Luknuueckue ucnvlmauus mMamepuanos. Ycmaiocmes U GbIHOCIUBOCHL MAMEPUAIOs.
Mexanuzmsl ycmanocmuozo pazpyutenus. Cmpykmyphvie uUsmMeHeHUus NPu YUKIUYeCKUX UCNbIMAHUAX
mamepuanos. Onpedenenue npedena BbIHOCIUBOCMU. Brusnue paznuunvix  gakmopos Ha
Xapakmepucmuxu 6vlHOCIUusoCmu. Vcnolmanusi Ha ycmanocmo, cxemvl HASPYHCeHUsl, 00pasybl.
Mawunol 051 ucnelmanusi Ha YCMaioCMme.

Tema 6. Buosnornueckue cBoiicrea

OchosHble NPUHYUNBL OYEHKU DUOTI0SUHeCK020 deticmeus mamepuanos. Kpumepuu koumporis
MAmepuanog ¢ MoyKu 3penus ux OUOI0SULEeCKOU 6e30NACHOCMU N0 MeXCOYHAPOOHOMY CMAHOAPMY
HCO 10993 (Standards for Biological Evaluation, 1993). Ilpoepamma ucnvimanuii no cmanoapmy
HCO 10993: cmaouu u coodepocanue. Yuem OaumenvHocmu (0cpaHudeHHoe 6030elcmeue,
OnumenvHoe 6030eticmesiue, NOCMOSIHHbLIL KORMAKM) U Xapakmepa KOHMAKMA C HCUBbIM OP2AHUIMOM
(KoHmaxmupyrowue ¢ NOBEPXHOCMAMU NOKPOBHBIX MKAHEll, C MKAHbIO/KOCMbIO, 6HYMPEHHell CPedoll
2nasa, Kpogvlo; He KOHMAaKmMupylowue HenoCpeoCmeeHHO ¢ OP2AHUIMOM).

Tokcuxonoeuueckue ucciredosanus buomamepuanos. buonosuueckue mecmol in vitro u in
vivo: pazopaxcarowuil d¢hghekm; YUMoOmoKCUYHOCMy, o0bujemokcuyeckoe oOelucmsue, 0cmpas
MOKCUYHOCMb (Onpeodenenue 1emanbHol 003bl MAMEPUANd UL BbIMANCKU, 8bIAGIEHUE 803MONCHO20
MOKCU4ecKoeo a¢hgexma mamepuana npu OOHOKPAMHOM UIU MHO2OKPAMHOM B030€UCmEUl);
eemonumuieckoe oOevicmsue. MemoOvl uccie008anus 2eHOMOKCUYHOCMU, KAHYEPOLEeHHOCU U
MOKCUYECKO20 Oelicmeust Ha penpooyKmusHyro @yukyuto. Hcneimanusi Ha CKIOHHOCMb K
Kanvyugurkayuu.

Tema 7. TexHojornueckmne cBoiicTBa



AHnanuz memooos nepepabomku mamepuana 8 uzoeius OUOMEeOUYUHCKO2O HAZHAYEHUS.
Kniouegvie ceoticmea mamepuanos, onpedensowue npoyecc ux nepepabomru 8 u0enus.
Bosmoocnocmes 4 Heobxo00uMOCms NpUMEHEHUsi CHeYUAIbHbIX MEXHOI02UYECKUX 000ABOK, UX
npupooa, enusHue Ha QYHKYUOHAIbHble ceolicmea. Kiaccugukayus memoooe cmepunusayuu
uzoenuti u3 OUOCOBMECMUMBIX MAMEPUATLO8, BIUSHUE 0OWENPUHIMBIX MEeMO008 CIMepulIu3ayuu Ha
@DYHKYUOHAbHBIE CBOUICMBA U30ENU.

Txanesas unoicenepus. TexHonoeus KOHCMPYUPOBAHUSL 6HE OPLAHUIMA HCUBLIX KOMNOHEHM 08
OJis1 80CCMAHOBICHUS YMPAUEHHBIX QYHKYUL OMOETbHbIX MKAHeU Ul 0OpP2aH08 8 Yeiom. Dmanvl
mexuonozuu. Kpumepuu evioopa duomamepuanos 0is KiemouHvix Mampuxcos. QyHKyuoHaivhvie
CBOUICMBA OUONIOCUYECKU COBMECUMbBIX MAMpUKcos. Memoovl  GopMupo8aHusi Mampuxkcos u3s
Ouodecpadupyemvix NOIUMEPO8, GKIIOUASL MEeMOObl HAHOMEXHOL02UU, MUKPOUHKANCYIUPOBAHUS U
aneKkmpocmamuieckoeo gopmosanus. Memoovl ucciedo6anuss u KOHMPONs QYHKYUOHATbHBIX
CBOLICME HA KAXNCOOM dMmane K1emoyHoU MexHOI0UU.

Tema 8. MeToabl OleHKH CTA0WIBHOCTH (PYHKIIMOHAJIBHBIX CBOMCTB M3/1e/IH i

buooecmpyxyus uzdenuii uz 6uOCoBMeCMUMbIX MAMePUaAnIO8, MexXanusmvl OUOOeCmpPyKYUU.
T'uoponumuueckas decmpykyusi. OKuciumenvhas O0ecmpykKyust U KAmaiu3 UOHAMU MemAallos.
Knemounas decmpyxyus. OcHogHble NPUHYUNbI UOSHMUPUKAYUU U KOTUYECTNBEHHO20 ONpedeleHUs
HOMEHYUANbHBIX — NPOOYKmMos  Oezpadayuu. Modenuposanue u  memoovl  UCCIe008aAHUSA
MOKCUKOKUHEMUKU NPOOYKMO8 0e2padayuul U GbLMbI8AHUA. Y CmMaHo8IeHue nopo208bIX 3HAUeHULl 015
sbiMbleaemMulx sewecme. Kpumepuu u memoowt oyenku cmabuibHocmu GYHKYUOHATbHBIX CBOUCE
usoenui npu OuUodecmpyKyuu.

Hsnawuseanue mamepuanos. OcHoBHblEe 6UObL USHAWUBAHUSL U NPUYUHBL UX NOAGILEHUSL.
Daxmopul, gvizvisalowjue usHoc. Mcnolmanus Ha usHOC, Memoobl onpedeieHue U3HOCOCMOUKOCMU
MEMANIUYECKUX U HEMEeMALIUYECKUX MaAMepPUaos.

Xumuueckas u  9NEKMPOXUMUYECKASE KOPPO3US — MEeMALIUYecKUx Mamepuaios noo
8030€licmeuemM acpeccusHuiX Ouonocudeckux cuoxocmei. Memoovl onpedenenus MOKCUUHBIX
NPOOYKMO8 KOPPO3UMU.

Cmapenue Hememaniuieckux op2anuyeckux mamepuanos. Ilpuyunvl cmapenus, gpaxmopol,
cmuMyaupylowue cmaperue NoIUMEPHLIX Mmamepuanos. Buovlr cmapenus, mexanusm npoyecca,
enuanue memnepamypul Ha mexanusm. Cnocodbvl 60pbObI co cmapenuem (aKMuHas 3awuma,
naccusHas 3awuma, Komounuposannas). Tepmocmaburuzamopsl u aHmuoxcuoanmel. Memoowvl
UCCEO08AHUSI CIAPEHUs. NOUMEPHBIX MAMepUanos. Buovl ucnvimanuil Ha cmapenue.

Buopesopbupyemocmu uzdenuti uz buocoemecmumuvix mamepuanos. Paxmopul, anusarouue Ha
ckopocms buoodezpadayuu. Kpumepuu oyenku  duopezopobupyemocmu. Memoovl uccredosanus
UsMeHeHUsl PYHKYUOHATILHBIX CBOUCME U30ENUU U3 OU0De2paduUpyemblx Mamepuanos.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1.CeMuHapcKue 3aHATHS

Cemunapckoe 3anstie Nel «OnpeneneHue mioTHOCTH OMOCOBMECTUMBIX MaTEpHAIOB.

Cemunapckoe 3anstre Ne2 «OnpezesieHne CBOWCTB MOBEPXHOCTH MaTPUKCOB»

Cemunapckoe 3anstie Ne3 «Buabl koppo3un 6MOCOBMECTUMBIX MaTEPUATIOB)»

Cemunapckoe 3aHatue Ned «OmpeneneHne TBEPIOCTH HU3AETUNA U3  OMOCOBMECTHMBIX
MaTepUaIoB»

Cemunapckoe 3austue NeS «Pacuer ymapHO# BSI3KOCTH OMOMAaTEepUATIOB)Y

Cemunapckoe 3anstie Ne6 «VcnblTaHus Ha CKIIOHHOCTD K KaJbIM(pUKALIUN»

Cemunapckoe 3anstue Ne7 «[lomyueHne TpeXMepHbIX MOPUCTHIX MAaTPUKCOBY



CemuHnapckoe 3anatre Ne§ «MeToabl U3y4eHHUs] TOKCUKOKMHETUKH MPOYKTOB JErpaalliy 1
BbBIMBIBAHU A

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBbIX PadoT)
KypcoBsie paboThI 110 TaHHOW JUCIUILIMHE HE TIPETyCMOTPEHBI.

4, Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecIeYeHne
4.1 OcHoBHas JuTepaTypa

1. buomenunuHCKOE MaTepranioBeaeHne. Y 4ebHoe mocodue it By30B. ABTOp: Buxpos
C.I1., Xonomuna T.A., Abononun I1.H., beryn I1.1., 2016, 383c.13narenbcTBo:
lNopstu.muuus Tenexkom

4.2  JlomoJaHUTEJIbHAS JTUTEPATypa

1. Marepuasl 1yisi MEAUIIMHBI, KIIETOYHOU U TKAHEBOM MHXKEHEPUH [ DIEKTPOHHBIN pecypc|
: aekTpoH. yuel. mocobue / T. I'. Bonosa, E. . Hlumankas, I1. B. MupoHoB. — 3nekTpoH. naH. (6
MO6). — Kpacnosipck : UTIK CDY, 2009.

4.3  DaeKkTpoHHbIe 00pa3oBaTe/ibHbIE PecypChl

[IpoBenenue 3aHATHI U aTTECTAUIl BO3MOXKHO B TMCTAHIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CHCTEMbI TUCTAHIIMOHHOTO o0ydueHust yHuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii AIeKTPOHHBIX 00pa3oBaTeNIbHBIX pecypcoB (DOP) o BceM paszaenaM mporpaMMel:
Hazsanue 0P Ccplika Ha Kypc

Metombt uccienosanus | https://online.mospolytech.ru/enrol/index.php?id=3924
(G YHKIIMOHATBHBIX CBONCTB

OHMOCOBMECTHUMBIX MaTCpHraJIoB

44  JluueH3uOHHOe W  CBOOOJAHO  pacHpoOCTpaHsieMoe  INPOrpaMMHOe
o0ecreyeHue

Ne HaumenoBanue |Paspaboruux I1O | JocTynmHocTh Ccpuika Ha Equnblii peectp
(mpaBoobJsiagarten | (IMUEH3NOHHOE, | POCCHHCKHUX MPOrpamMM JJIst
b) ¢B00OTHO 9BM u B/l (npu naanumnu)
pacnpocTpansieM
oe)
1. MoitOduc 00O "HOBBIE JIvuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT' " 75



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

45 CoBpemeHnnble npogeccuoHaIbHbIe 0a3bl JAHHBIX U MH(OPMAIUMOHHBIE
CIIPABOYHbIE CHCTEMBI

Ccblika Ha
Ne HaumeHoBaHue JoctynHocTh

pecypc

NudopManinoHHO-CIIPABOYHbIE CHCTEMbI

1. |MHpopmaunonnbie pecyperl CeTH | . i/ www.consultant.ru JlocTyIHO
Koncynprantllimtoc
JIeKTPOHHO-0MOINOTEYHbIE CHCTEMBbI
Jlanpb https://e.lanbook.c JlocTymHa B ceTH
1. om/ Hutepuer 6e3
OTpaHUYCHUHN
IPR Books https://www.iprbo JlocTyrHa B ceTH
2. okshop.ru/ Hutepuer 6e3
OTpaHUYCHUIN
IMpodeccnonanbHbie 0a3bl JAHHBIX
baza nanHpIX HaydHOU http://www.elibrary.ru JlocTyrmHO

1. | snexrponnoii 6ubmHOTEKN
(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JlocTymHO
MOJIUTEeMaTHIeCcKasi peepaTUBHO-
2. | 6ubnuorpaduueckas
MHAYKOMETPHUYECKas
(bubnuomeTpuyeckas) 6aza JaHHBIX

5. MarepuajibHO-TEXHUYECKOE 00ecreyeHue
Homep OO6opynoBanue
ayAUTOPHUU
1313 HoytOyxk, mpoekTop, 3kpaH
6. MeToanuyeckue peKoMeHIaluu

6.1 MeToanyeckne peKOMEHAAIUH /IS MPENoAaBaTesl 0 OPraHNu3aluu
o0yueHus

6.1.1. IlpenonaBarenb OpraHu3yer MpenoJaBaHWe TUCHMIUIMHBI B COOTBETCTBHH C
TpeboBanusimMu "[lonoxkeHuss 00 opraHu3anuu 00pa30BATEILHOrO Ipolecca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U ero (punnanax", yrBepxaEHHBIM PEKTOPOM YHUBEPCHUTETA.


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

6.1.2. Ha mepBOM 3aHATHM TIPENOJIaBaTelb JTOBOIUT /10 CBEICHUS CTYJICHTOB COJIEpPKaHUE
paboueit nmporpammbl aucuuruimabl (PIIJI) u mpemoctaBisieT BO3MOXKHOCTH O3HAKOMJICHUSI C
MPOTPaMMOii.

6.1.3. IIpenomaBarens 0COOCHHO OOpaliacT BHUMAHHUE CTYJCHTOB Ha:

- BUABl U (OpPMBI MPOBEACHUS 3aHATHI MO AUCHUIUIMHE, BKJIIOYAs MOPSIOK MPOBEICHUS
3aHATUN C MPUMEHEHUEM TEXHOJIOTUH AMCTAHIMOHHOTO OOYYEHHS W CHUCTEMBI TUCTAHIIMOHHOTO
o0yuenus yauepcuteta (CIO mocnonurexa);

- BUJBI, COJACpXAHWE M TMOPSAOK INPOBEACHHUS TEKYIIET0 KOHTPOJS YCIIEBAEMOCTH B
COOTBETCTBUU C (POHJIOM OIICHOYHBIX CPE/CTB;

- (hopmy, coziepKaHue U MOPSAAOK IPOBEIECHUS MPOMEKYTOYHOM aTTECTAllMN B COOTBETCTBUHI
¢ (OHIOM OLIEHOYHBIX CPEACTB, peaycMoTpeHHbIM PIT/I.

6.1.4. JloBoguT MO0 CBEOCHHA CTYACHTOB TpauK BBIIOJIHEHUS Y4eOHBIX paldoT,
npeaycMoTpeHHbix PIT/I.

6.1.5. HeobOxomumo Cc camMoro Havajga 3aHSATHH PEKOMEHJIOBATh CTYIEHTaM OCHOBHYIO U
JOTIOTHUTEIIBHYIO JJUTEPATypy U yKa3zaTh MyTH JOCTYIA K HEH.

6.1.6. Brauane wuiaum B KOHLE CEMecCTpa JaThb CIHCOK BONPOCOB MJii IOJArOTOBKU K
POMEKYTOYHOH arTecTauu (SK3aMeHy WK 3a4ETY).

6.1.7. Pexomenmyercs ¢akt ozHakomisieHust cryaeHtoB ¢ PIIJI u rpadukom paboThl
MUCHhMEHHO 3a()UKCUPOBATH MOJMUCHIO CTYJCHTA B TUCTE 0O3HAKOMJIeHHUsI ¢ conepkanue PIT/I.

6.1.8. IlpenonaBarenu, BeAymIMH JEKIHMOHHBIE W TPAKTHUYECKUE 3aHSATHS, JOJDKHBI
COTJIaCOBBIBAaTh TEMATHYECKUU TUIAaH MPAKTHUECKUX 3aHATHI, HCIIOJIB30BAaTh EIUHYIO CHUCTEMY
0003HauEHH, TEPMHUHOB, OCHOBHBIX TIOHSATHIA JUCIUTUINHBL.

6.1.9. [Ipy MOAroTOBKE K CEMHMHAPCKOMY 3aHSATHIO TI0 TIEPEUHIO OOBSIBICHHBIX TEM
IPENoIaBaTel0 HEOOXOAUMO YTOYHHUTH IUIAH WX MPOBEACHUS, NMPOAYMaTh (POPMYTUPOBKUA U
coJiepKaHne y4eOHBIX BOIPOCOB, BRBIHOCUMBIX Ha 00CYKIEHUE, 03HAKOMHTHCS C IEPEYHEM BOTIPOCOB
110 TEME CEMHHApA.

B xozme cemuHapa BO BCTYHNHUTEIBHOM CJIOBE PACKPBITh MPAKTHYECKYIO 3HAYMMOCTb TEMbI
CEeMMHAPCKOT0 3aHATHA, ONPEACTUTh MOPSJI0K €ro MpOBEIEHUs, BpeMs Ha OOCYXJEeHUE KaXKIO0ro
yuebHoro Bompoca. [IpuMeHss QpPOHTaJIbHBIM ONPOC JaThb BO3MOXHOCTb BBICTYIIUTH BCEM
CTYZICHTaM, IPUCYTCTBYIOIINM Ha 3aHATUH.

B 3akmounTensHON YacTH CEMHUHAPCKOTO 3aHATHUS CIIEAyeT MOJBECTH €r0 UTOTH: AaTh OLICHKY
BBICTYIIJICHUN KaXKJIOTO CTYACHTA U y4eOHOM TPYIIIBI B IIETIOM. PacKphITh MONI0KUTEIBHBIE CTOPOHBI
U HEJIOCTAaTKU MPOBEIEHHOI0 CEMMHAPCKOro 3aHsATHs. OTBETUTh Ha BOMPOCHI CTYJEHTOB. BbinaTh
3aJaHus TSI CAMOCTOSITENTbHOW PadOTHI IO TTOJITOTOBKE K CIEAYIOIIEMY 3aHSTHIO.

Bo3MokHO npoBeieHne 3aHATUH U aTTeCTalluil B TUCTAHIIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CUCTeMbI JUcTaHIMOHHOro oO0yueHus: yHuepcuteta (CHO-LMS). [lopsanok mposeneHus padboT B
JUCTAaHIIMOHHOM (hopMaTe yCTaHABIUBAECTCS OTAEIbHBIMH DPACHOPSHKEHUSIMH TPOpEKTopa Mo
yaeOHOM paboTe u/WiH IIEHTPOM y4eOHO-METOINUECKOU PabOTHI.

6.2 Meroanueckue yKazaHus JAJIs1 00y4al0UIUXCsl M0 OCBOEHHIO M CHUTITHHBI

6.2.1. CTyneHT ¢ caMoro Hauajna OCBOCHUS JUCIUIUIMHBI J10JKEH BHUMATEIbHO O3HAKOMUTCS
¢ pabodeit mporpaMMoOn TUCIIUTIITAHEI.

6.2.2. CrtyneHTy HEOOXOAMMO COCTaBUTH Ul ceOsi rpaduK BHIMOIHEHUS Y4eOHBIX padoT,
npenycMmoTpeHHbix PIIJ] ¢ yuérom TpeGoBaHui ApYyruxX IUCIHUIUIMH, M3y4aeMbIX B TEKYIIEM
ceMecTpe.

6.2.3. [lpu mpoBeneHNH 3aHATHA W MPOIEAYP TEKYIIeH W MPOMEKYTOUYHOW aTTECTAIMU C
UCIOJIb30BAHUEM HHCTPYMEHTOB HH(POPMALMOHHON 00pa3oBaTenbHON cpeapl AMCTAaHIIMOHHOTO
oOpa3oBanus yHumBepcureta (LMS MocmonmuTexa) kKak BO BpeMs KOHTaKTHOW pPabOTHI ¢
npernojiaBaTeseM, Tak U BO BpeMs CaMOCTOSTENbHOW paboThl CTYAEHT JIOJKEH 00eCleduTh
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TEXHUYECKYI0 BO3MOXXKHOCTh JMCTAHLIMOHHOTO MOJAKIIOUEHUS K CcHCTeMaM JAMCTaHLIHOHHOIO
oOyuyenus. [Ipy OTCYTCTBHHM TakOH BO3MOXKHOCTH OOCYAMTH CHUTYalMI0 C IIperojaBaTesieM
JUCIUTUIAHBI.

6.2.4. CamocrositenbHas paboTa SBISETCS OOHMM U3 BUAOB Yy4eOHBIX 3aHATUi. Llensb
CaMOCTOSITENIbHOM paboThl — MPAKTHYECKOE YCBOEHHUE CTYJIEHTAaMHU BOIIPOCOB, pAaCCMAaTPUBAEMBIX B
nporecce U3y4eHus: AUCHUTUINHBL.

Byl BHEayqUTOPHOI CaMOCTOSATEILHON pabOTHI:

- CAMOCTOATEJIbHOE N3Y4YEHHUE OT/IEIbHBIX TEM AUCHUILUINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

- MOJITOTOBKA K CEMUHApaM U MPAKTUYECKUM 3aHATHIM;

J1J1 BBIMOTHEHUSI TF0O0T0 BUAA CAMOCTOSITENIbHOM paboThl HEOOXOAUMO MPONTH ClIEeTyIOIINe
ATaIbI:

- OIIpeJIeICHNE LIEIU CAMOCTOSTEIbHON PadOTHhI;

- KOHKpETH3alusl I03HABATEeNIbHON 3a/1auy;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BEIOOp a/IeKBAaTHOTO crioco0a IEHCTBHS, BEAYIIETO K PELICHUIO 33/1auu;

- IUTAaHUPOBaHKE PAOOTHI (CAaMOCTOSATEIHHON UITH C TOMOIIBIO MPENOIaBATENs ) HAJl 3a/IaHUEM;

- OCYIIECTBIICHHE B TIPOIIECCE BBIMOJHEHHS CAMOCTOSITEIHHONH pPabOThI CaMOKOHTPOJIS
(IPOMEKYTOYHOT'O U KOHEUHOT0) PE3YJIbTaTOB pabOThI, U KOPPEKTUPOBKA BBIIOJIHEHUS PAOOTHI;

- pedutekcus;

- IPE3EHTAIUS CAMOCTOATEIbHOU PabOTHI.

7. @DoH/I OLIEHOYHBIX CPEICTB

7.1  Metoabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00y4YeHUs!
JIyist KOHTPOJISL YCIIEBAEMOCTH U KaueCTBa OCBOCHHMS IMCLUILTHHBI HACTOSIICH POrpaMMoit

IIPEyCMOTPEHBI CIEAYIOINE BUIBI KOHTPOJIA:
- KOHTPOJIb TEKYILEH yCIeBaeMOCTH (TEKYIIUH KOHTPOJIb);
- IPOMEKYTOYHAs aTTecTanus (3K3aMeH).

7.2 IlIkana u KpUTEPHUHU OLEHMBAHUS Pe3yJIbTATOB 00y4YeHHs NIPH
NPOBeIeHUN MPOMEKYTOYHOI aTTecTAlluN

IIkana oueHNBaHHUA Kpurepun oueHnBanus

BrimonHeHs! Bce BBl Y4eOHOU paboThI, MPeAyCMOTPEHHBIE YIeOHBIM
maHoM. CTyIeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHHI,
HABBIKOB TPUBEJECHHBIM B TaOlWIax T[OKa3aTensiM, OIepHpyeT
MpUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMHU, HaBBIKAMH, TPUMEHSET UX B
CUTYaIUSX MOBBIIIEHHON CII0KHOCTH. [Ipr ’TOM MOTYT OBITH AOMYIIEHBI
HE3HAUMUTENbHBIE  ONIMOKHA,  HETOYHOCTH,  3aTPyAHCHHUS  TIpH
AHAIMTUYECKHU X OIEpaLUAX, [EPEHOCEe 3HAHUM M YMEHUU Ha HOBBIE,
HECTAaHAAPTHBIC CUTYAIUH.

OTIU4YHO

Beinonnens! Bce BUAbI y4eOHOH pabOThI, IPEAYCMOTPEHHBIE YUYEOHBIM
1aHoM. CTyZIeHT JEMOHCTPHUPYET HETIOIHOE, IPABUIILHOE COOTBETCTBHE
3HAHUW, YMEHUH, HaBBHIKOB NPUBEJIECHHBIM B TaOJIUI[aX MOKa3aTeNsM,
1100 ecly Ipu 3TOM OBLIM JOMYIIEHbI 2-3 HECYILIECTBEHHbIE OIITUOKH.

Xoporo
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BrimonHeHs! Bce BUJIbI Y4eOHOI paboThI, MPeayCMOTPEHHBIE YUeOHBIM
wi1aHoM. CTyAE€HT IEMOHCTPUPYET COOTBETCTBUE 3HAHWUW, B KOTOPOM
OCBellleHa OCHOBHAsA, HauboJiee BayKHAs YacTh MaTepuaia, HO PH 3TOM
JIOIYIIIEHA OJTHA 3HAYUTENIbHAsI OINOKA UM HETOYHOCTb.

y,I[OBJ'IeTBOpI/ITeJ'IBHO

He BhimonmHen oauH win  Oonee BUAOB  y4uyeOHOW  paboOTHI,
IPEJYCMOTPEHHBIX Yy4eOHbIM IU1aHOM. CTYAEHT JI€MOHCTpUpPYET
HEIIOJIHOE€ COOTBETCTBUE 3HAHUM, YMEHUM, HAaBBIKOB IPUBEACHHBIM B
TaOMUIAX  IOKa3aTensiM, JONYCKAIOTCA 3HAYUTENbHbIE OIIMOKH,
IIPOSIBJISIETCS.  OTCYTCTBUE 3HAHWM, YMEHMM, HaBBIKOB II0 psALy
IIOKa3aTelnel, CTYAEHT MCIBITHIBACT 3HAUYUTEIbHBIC 3aTPYAHEHHS IIPH
ONEPUPOBAHUM 3HAHUSAMU W YMEHMSIMHU IIPU HUX IIEPEHOCE Ha HOBBIC
CUTYallUH.

HeynosnersopurensHo

7.3 OueHouyHbIe CpeCcTBa

7.3.1. Texyumii KOHTPOIb
Bun paGotsl dDopma OTYETHOCTH U TEKYIIETr0 KOHTPOJIA
OTBeTHI CTy/IeHTa Ha BOMPOCHI KapT Tekymiero | OdopmieHHbIE CTYICHTOM TECTOBBIC 3aJaHusi C
KOHTPOJIS (IPUMEPHI 3aJaHUi IPE/ICTABICHBI B | OTMETKOW  INPENOAaBaTeNs  «3auyTeHO», OTMETKa
NPUIIOKCHUH 2) npernojaBaTelieM B KypHale O HPOXOKACHUU
TECTOBOIO 3a/IaHUs HA 3aHATHU.
Brimonmaenne KoHTponbHOH pabdoTsl (mpumep | OdopMmileHHas KOHTpONbHAas paboTa C OTMETKOM

paboThI IIPEACTaBIEH B IPUIOKECHUH 2) IPENoaBaTes «3a4TeHO», OTMETKA PEroAaBaTesieM
B XXYpHaJe 0 MPOXOXKJICHUN KOHTPOJILHON pabOThl Ha
3aHATHUH.

PoneBass wurpa (mpumep posneBoil wurpel | OTMmeTKa B )KypHasle IPenoJaBaTeieM O IPUCYTCTBUI

MPEICTABJICH B IPHIOKECHUH 2) Y aKTUBHOM y4YacTUH 00y4arolerocs B poJIeBOM Urpe.

7.3.2. IIpomexxyTouHas aTTecTanus

IIpomexxyTounas arrectauus - (dK3aMeH) MPOBOJUTCA NO OuieraM B YCTHOH Qopme.
PermameHT npoBeeHUs aTTeCTAlN:

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

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

buner cocTouT U3 Tpex TEOPETHUECKUX BOIPOCOB.

[lepedyeHpb BOIPOCOB K 9K3aMEHY MPHUBEJICH B MPHIIOKEHUH 2 K paboueii mporpamme.
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CaMOCTOSITEIbHYIO padoTy CTY/ICHTOB arrecTaluu
< | CTYACHTOB M TPYI0EMKOCTh B 4acax
=)
=
Pa3zpen 2
=
S
= JI II/C | JIa6. | CPC | KCP KP KII | PI'P | Ped. | K/P ] 3
g 3
| =
) )
Q| =
IlepBb1ii cemecTp
BBopnas gacts. 11 1 -
1. ®dusnueckue cpoiicrBa. [Inomnocms. Buger |1 |1 1 2
IUIOTHOCTH. MeToapl  onmpeneneHuss IUIOTHOCTH
U3JIeNIMHA U3 MOPUCTHIX U HEMOPUCTHIX MATEPHAIIOB.
3aBUCUMOCTh IUIOTHOCTH W3JIE€IHM OT MOPUCTOCTH,
IyCTOTHOCTH M BJIQXXHOCTH Marepuana. BiusHue
MOPUCTOCTU HA MOBEPXHOCTHBIE U AUP(Y3HOHHBIE
CBOMCTBA U3JCIIHMN.
2. Cemunap «Omnpenenenue wiotHocty | 1 |1 2 12 +
OMOCOBMECTUMBIX MaTEpPHAIIOB)
3.CBoiicTBa MOBEPXHOCTH: HAaTsDKEHUE, cBOOOaHas | 1 | 2 2 2

SHEpTHsi, DHEpPrusi Mex(da30BoM MOBEPXHOCTH,
MPOYHOCTh aJIT€3MOHHOTO MIBa MeXAy (azamu.
Mertoasl onpeneneHus, MOIU(DUKAIINN, BIHSHUE HA
aAre3uro v mponaudepannio KIeTOK TKaHU.
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Jughghyzuonnvie ceolicmea uzoenuil.
BoponponunaemocTs, BOJIOTIOTJIOIIICHHE "
THUTPOCKOITMYHOCTD. Metombt OTIpeIeIICHUSI.

I[I/IaJII/I?»HaSI IpOHUIACMOCTh, MECTOJAbI OIPCACICHUA.
Tennosvie ceolicmea. BansgHue TEINIOCTOMKOCTH Ha

TEXHOJIOTHIO (OPMUPOBAHMS H3ACITUN  CIOXKHOU
GOpMBI U BO3MOXKHOCTH CTEPUIM3AIUU H3ACTHH.
Metonanl OmpeIeIICHUS TEIJIOCTONKOCTH.
Onmuueckue ceolicmea uzoenu. MeTtoabl
HcciaenoBanus. BnausHue IJIMHBI BOJHBI CBETa Ha
OINITHYECKUE CBOMCTBA. Y CTOMYMBOCTh MATEPUATIOB
K yABTPapHOIETOBOMY U3ITyUSHHIO.

4. Cemunap «OmnpeneneHne CBOMCTB MOBEPXHOCTU
MaTPUKCOBY

12

5. XuMu4yeckue cBOHCTBAa. MeToabl HU3y4YEHUS
XUMHUYECKOU CTOUKOCTH U3 et u3
METaJTHYSCKUX U HEMETAIIMICCKUX
OromMaTepuasos. DNeKTpOXUMHUYECKast U
XUMUYECKass Koppo3usa. Buuabpl u mnokazarenu
KOpPpO3uH. MeTo1bl OnpeiesieHns oKa3aTesei.

6. Cemunap «Buasl xoppo3uu OHOCOBMECTHUMBIX
MaTepUaIoBy

12

7.  Mexannueckne cpoiicrBa. Kiaccuduxamms
BHUJIOB MCIBITaHUW. MeXaHU4YeCcKHe CBOMCTBA NPU
cmamudeckux — UCHbIMAHUAX ~ Ha  PaCTSIKEHHUE,
ckatue, W3O, KpyueHue. TepMoMexaHUYECKHE
KPHUBBIE TIOJMMEPHBIX OonomMartepuanoB. Bumis
00pa3IoB, UCTIHITATEILHBIC MAIITUHEI.
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Tseepoocmys. Knaccudukanus MetonoB. M3Mepenue
tBepaoctu 1o Illopy, Bukkepcy, Poxsemny,
Bpuneiro, napananieM, MUKPOTBEPIOCTH.

8. Cemunap «OnpeneneHne TBEPIAOCTH H3ACIUNA U3
OMOCOBMECTHMBIX MaTEPHAIOBY.

12

9. Mexanuyeckue CBOWCTBA npu OUHAMUYECKUX
ucnvlmaunusx Ha W3rHO, pacTsDKEHWe, CxKartue,
kpydenue. OmnpezneneHue ymapHOH  BS3KOCTH.
OO6pa3siibl, HCTIBITATEIbHBIC MAIIIUHBI.

Luxnuueckue ucnvimaus Mamepuanos.
VYcraioctb W BBIHOCIMBOCTH  MaTEpHAOB.
MexaHu3msl YCTaJI0CTHOTO pa3pyLIEHHUS.
CTpyKTypHBIE HU3MEHEHUs TMPU  IUKINYECKUX
UCIBITaHUsAX MarepuainoB. OmnpezneneHue mnpenaesa
BBIHOCJIMBOCTH. M CIBITAaHUS HA YCTAJIOCTh, CXEMBbI
Harpy>keHusi, 00pasipl. MaluHel U1 UCTIBITAHNUS.

10. Cemumnap  «Pacuer ymapHOWl  BSI3KOCTH
OuomaTepuasoBy.

12

11. buosoruyeckue cBoiicrBa. [[pUHIIUIIBI OLIEHKU
Ouosoruueckoro aeicTsus marepuanon. Kpurepuu
KOHTpOJISI ~ OMOJOTHMYeCKOH  Oe30MacHOCTH O
cragpapry MCO 10993, mporpamma HCHBITaHUI.
buonornueckue TecThl In  vitro W in  Vivo:
pazapaxaroriuii 3G PeKT; MIUTOTOKCHYHOCTD; OCTpast
TOKCHYHOCTB; OOIIETOKCHYECKOE U TEMOJTUTHYECKOE
IeiictBue. MeTonpl HCCIEAOBAHUS TOKCHYHOCTH,
T€HOTOKCUYHOCTH, KaHIIEPOTE€HHOCTH Ha
penponykTuBHy0  GyHkmuio. Hcnpitanus — Ha
CKJIOHHOCTb K KaJbIHU(PUKAIUH.

10
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12. Cemunap «VcnplTaHusi Ha CKIOHHOCTH K
KaIbIU(DUKAITAN.

11

10

13. TexHojormyeckue cBoiicTBa. MeToabl
nepepaboTKu MaTepuaia B U3JICIHS
OonoMeuIMHCKOoro HasHaueHus. Kiaccuduxarnms
METOJIOB CTEPHWJIM3ALIUU, BIUSAHUE OOIICTIPUHATHIX
METO/I0B Ha (yHKIIMOHAJIBHBIE CBOMCTBA U3/ICIHIA.

TkaHeBas WHXEHEpHA. OTamlbl TEXHOJOTHH.
QOyHKIMOHAIbHBIE CBOMCTBA OMOJIOTHYECKH
COBMECTHUMBIX MaTpPUKCOB. CrniocoOsl
(bopMUPOBAHUS MATPUKCOB U3 OMOJETPAJTUPYESMBIX
MOJIMMEPOB. MeToAbl MCCIAeNOBaHUS M KOHTPOJS
(GYHKIIMOHAJIBHBIX CBOMCTB Ha KaXJIOM JTare
KJIETOYHOM TEXHOJIOTHH.

12

14. Cemunap «IlomyueHue TpexXMEpHBIX HOPHUCTHIX
MaTPUKCOBY

13

10

15. MeTtoabl OlIEHKH CTA0OWIBHOCTH
GyHKIHMOHATBHBIX CBOMCTB U31eJIUi.
buodecmpyxkyus wm3nenuit U3  OHOCOBMECTHMBIX
MaTepuaioB, MEXaHU3MbL.  MeToAbl H3ydeHUs
TOKCUKOKMHETUKA TPOAYKTOB JAErpajallud |
BbIMBbIBaHUA. KpuTepuu ©  METOABl  OLIEHKHU
CTaOUIBbHOCTH (PYHKIIMOHAJIBHBIX CBOWCTB.
H3nawueanue mamepuanos. Buumpl U NpUYMHBL
W3HAMMBaHUA. VICIIBITAHUS Ha W3HOC, METOJIbI
orpesieNiecHue U3HOCOCTOMKOCTH METAJUTMYECKUX M
HEMETAJUTMYECKUX MaTepUAIOB.

Xumudaeckass H OJICKTPOXUMHYECCKAA KOppO3Uus
MemauiudecKkux mamepuaios 11010 BO3JICHCTBUEM

14
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arpecCUBHBIX OMOJIOTUYECKHUX KHUIKOCTEH. MeTo b
OTIpeNieNIeHUs] TOKCHYHBIX IPOJYKTOB KOPPO3UH.
Cmapenue  HeMemMAaiiuueckux  Op2aHUYeCcKUux
Mamepuanos. [Tpuuunsl, baxTopsl,
CTHMYJIUPYIOIIME cTapeHue. Buapl crapeHus,
MEXaHU3M IIporecca, crnocoOsl O0oprOBI. MeTobl
UCCIICIOBAaHHS CTAPEHUS TIOJIMMEPHBIX MaTCPUAIIOB.
buopezopbupyemocmso uzoenuil u3
OUOCO8MECMUMDBIX Mamepuanos. dakropsl,
BIIMSIONINE HA CKOPOCTh Onoaerpanannu. Kpurepuu
OLICHKA. MeTonbl  WCCIIeOBAaHUS  W3MEHEHHS
(YHKIIMOHAJIBHBIX CBOWCTB M3JICIIHUI.

16. Cemunap «Metonpl M3yYeHUS 15 1 10
TOKCUKOKMHETUKHA  TPOAYKTOB JCTpajallud |

BBIMBIBAHUS

17. KonTponbsHas paboTta 16 1 10
dopma aTTecTannn

Bcero yacoB no gucuuIimHe BO BTOPOM CEMECTPE 16 16 112




[Tpunoxenue 2

OOHJTOHNEHOYHbBIX CPEJACTBIIO JUCIHAIIJIMHE
«MeToabl uccaea0BaHUsA PYyHKIIMOHAJIBHBIX CBOMCTB 0MOCOBMECTUMBbIX

MaTepHuaJI0B»
Hampagsiienue moaroToBKH
22.04.01 MaTepuajioBeleHHE U TEXHOJIOTMH MATEPHAJIOB
O6pa3zoBarenpHas mporpamma (mpoduib MOATOTOBKH)
TexHo0rHsl 6MOCOBMECTUMBIX MATEPHAJIOB

IIpuMepbI KapT TEKYyLIEro KOHTPOJIS
3amanue No 1
1. OcHoBHasi MpUYMHA, BBI3BIBAIOIIAS 3aTPYTHEHUS B MPOIIECCE MOYUEHHUs U3IEIHIA U3 PacIllIaBOB:
a) BBICOKHE 3HAYCHUS TEMITePaTyp TUIABJICHUS MATEPHUAJIOB; 0) OTHOCHTEIbHAS OJTU30CTH TEMIIEPATYP
TUIABJICHUS ¥ JICTPAJIalliid MaTePUAIIOB; B) HU3KHE 3HAUCHHS TEMIIEPATYyp IJIaBJICHHUS MaTEPHAJIOB ;
r) OOJbIIas pa3HUIA MEXTy TEMIIEpaTypaMu IJIABJICHUS U JICTPaJallii MaTEpUAIIOB.
2. Jns  crabwiv3anuy  TOJMMMEpPOB B TpolleccaX HX IMepepaboTKu  Haubojiee BaKHOU
XapaKTEPUCTUKOM SIBIISTFOTCS:
a) PEOJIOTHYECKUE XapaKTEPUCTHKH PACIUIABOB; 0) HU3KUI MOJYJIb YIIPYTOCTH ; B) HU3KUE 3HAYCHUS
NPOYHOCTH HA PA3PBIB; I') OOIBIIAS MTIOTHOCTb.
3. HauboJee mpocThIM U JCHIEBBIM CIIOCOOOM TMEepepadOTKU MaTEPHAJIOB B U3JICIIUS SIBJISCTCS:
a) HEOPUEHTHUPOBAHHOE JUTHE; 0) OSKCTPY3UMOHHOE JIUTHE II0J] JAABJICHUEM C IMOAJAYBOM; B)
BBHITSTMBAHKUE U3 PACIUIaBa; T') MPSMOE XOJIOJHOE MPECCOBAHUE.

3ananue Ne 2

1. buope3opObupyeMbIMU MaTepuaiaMy Ha3bIBAIOTCS:

a) He pa3pyllaeMble B OHMOJIOTHYECKUX cpenax; 0) paspyliaeMble B OMOJOIMYECKHX Cpelax; B)
BBICOKOKPUCTAJIJINYHBIE TEPMOIUIACTBl U PE3MHONOJOOHBIE 3JIACTOMEpHI; I') MOJy4yaeMmble B pe-
3yJIbTaTe Peaknii NOJMMEpPHU3alMK WIN MOJIUKOH/IEHCAlUH.

2. OTnrure UMIUTaHTaTa U3 OMOAKTUBHOTO OT UMIUIAHTATA U3 OMOPE30pOUpyeMoro MaTepualia B TOM,
4TO:

a) B IIEPBOM cCllyyae B OpraHu3Me oOpa3yercsi KOCTHas TKaHb, BO BTOPOM — MPOMCXOJUT 3aMeHa
MaTepHuaja KOCTHOW TKaHbIO; 0) B NEPBOM cllydae B OpraHu3Me o0pa3yercsi COeAMHUTENIbHas
BOJIOKHHCTasl TKaHb, BO BTOPOM — 00pa3yeTcsl KOCTHasl TKaHb; B) B NIEPBOM CJy4yae B OpraHH3Me
o0pasyeTcs coeTMHUTEIbHAs BOJIOKHUCTAs TKaHb, BO BTOPOM — OKPY’KalOLIMe TKaHU OTMHUPAIOT; T)
B IIEPBOM CJIy4yae MPOMCXOAMUT 3aMEHa MaTepuaja KOCTHON TKaHbIO, BO BTOPOM — B OpraHU3Me
o0pa3yeTcs KOCTHasl TKaHb.

3. buopa3pymaeMbIMU MOJMMEPAMU SIBJISIIOTCS:

a) MMOJIMU3O0IIPECH, ITOJIUITUIICHTIINKOJIb, 6) MMOJIMBUJIOBBIH CIIUPT U BUHUJIALICTAT, B) IIOJHUITINKOJICBAA
KHCJIOTA U ITOJIUMOJIOYHAA KHUCJIOTA | F)HOJ’II/IBTI/IJ’IGH W ITOJIUITPOITUIICH.

Bonpocsl k 3k3aMeHy

1. Tlonatne o OWOMEOUIIMHCKOM MaTepualoBeleHHUH. TepMUH  «OMOCOBMECTHMOCTDY.
Knaccudukanus 610cOBMECTUMBIX MaTEPHUAJIOB 1O CTPOSHHUIO U OMOAKTUBHOCTH.
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2. TpeOoBaHus, IpeAbSIBISIEMbIE K MaTepuaiaM OWOMEIUIIMHCKOTO Ha3HAYCHHS (XUMUYECKHUE,
MeXaHU4ecKue, OMoJIoTuUecKue CBoWCTBa). JlomonHuTenpHble TpeOOBaHUS K T€MOCOBMECTHMBIM
MaTepuanam.

3. IlmotHOCTh. BHIBI MIOTHOCTH MaTepuanioB. MeETOIbI ONpeAeTeHHs TUIOTHOCTH W3IEIHA W3
HEMOPHUCTHIX MaTEPHAJIOB.

4. Meroapl UCClIEJOBAHUS ITIOTHOCTH MaTEPHUAIIOB, 00J1aAAI0IINUX [TOPUCTOCTBIO.

5. Tlopucrtocts M cpeaHuii pa3Mep MOp MaTepHaloB. 3aBUCUMOCTb IJIOTHOCTH H3ACIUN OT
MOPUCTOCTHU, IYCTOTHOCTH U BJIAXKHOCTH MaTepHaa.

6. BiusHHe mopucTOCTH HA CBOWCTBA MOBEPXHOCTU U NU(PPY3MOHHBIE CBOICTBA U3AETUI.

7. CBoiicTBa NOBEPXHOCTH: MOBEPXHOCTHOE HATSHKEHHE, CBOOOJHAS MOBEPXHOCTHAS YHEPTHS,
SHeprusi Mex($a3oBOi MOBEPXHOCTH, MPOYHOCTh AJT€3MOHHOTrO IIBa MexAy (azamu. MeTosl
OIpe/ieNICHUs] CBOMCTB ITOBEPXHOCTH.

8. BiusHHe CBOICTB MOBEPXHOCTH Ha aAre3v0 U mnpoiudepanuio KiIeTok TkaHu. OCHOBHBIE
TpeOoBaHus, IPEAbABISEMBIC K CBOICTBAM MMOBEPXHOCTH MaTpUKCOB. Hampasienus Mmoaudukamnmm
MOBEPXHOCTU MaTPUKCOB.

9. Muddysuonnsle cBoicTBa  m3Aenuid.  BojompoHHWIIaeMOCTh,  BOJONIOIVIONICHHE U
TUTPOCKONUYHOCTh ~ OMOCOBMECTHMBIX ~ MaTepuanoB. MeTolIbl  ONpENeNeHHus  YKa3aHHBIX
XapaKTEpUCTHUK AJIs Pa3IMYHBIX BUAOB MAaTEPUAJIOB.

10. MeTto/bI UCCIIEIOBAaHU TPOHUIIAEMOCTH U3AETUI U3 MOJIUMEPHBIX MaTEPHUAJIOB 10 KHCIOPOY,
a30Ty, YIJIEKUCIIOMY Ta3y.

11. TlonsiTe MUATU3HON MPOHUIIAEMOCTH UCKYCCTBEHHBIX MEMOPAH U METOIBI €€ OIpeICICHHS.
12. OcHoBHO#W mpuHIMI pabOTHI aNmapaToB «MCKYCCTBEHHAS MOYKAY», «UCKYCCTBEHHAS MEYCHBY,
«HCKYCCTBEHHAs MOJDKEITyI0YHAs Kene3ay. OYHKIMOHATbHBIE CBOWCTBA CEIIEKTUBHBIX MEMOPaH.
13. 3aBHCHMMOCTB CTENEHH 3aJIEPKKU OT MOJICKYJSIPHOW Macchl BemlecTBa. BiusHue Mopdomoruu
MeMOpaH Ha MPOHUIIAEMOCTb.

14. TemuoBble cBoiicTBa. BiusHME TEMIOCTONKOCTH Ha TEXHOJOTHIO (POPMUPOBAHUS W3AEIUI
CJIOHOU (hOPMBI 1 BO3MOKHOCTh CTEPUIIM3AINH U3AeTuil. MeTOo bl OnpeiesieHUs TeIIOCTOUKOCTH.
15. CBs3p TEpPMOCTOMKOCTH € TeMIepaTypHbIM KOA(P(UIMEHTOM JMHEHHOTO pacIIUupeHUs
MaTepHaoB.

16. OmnTudeckue cBolicTBa U3neuii. CBETONMPO3pavYHOCTh, OTPAKECHUE, PACCENBAHNE, TIOTJIOMECHUE
U TIpeJIoOMJIEHUE CBeTa. MeTO/Ibl UCClIeJOBAaHUS ONTUYECKUX CBOMCTB U3/IETUH.

17. BnausiHue MJIWHBI BOJHBI CBETAa HA ONTHYECKHUE CBOWCTBA. YCTOMUYMBOCTH MaTEpPHAIOB K
yIABTPauOIECTOBOMY U3ITyUSHHIO.

18. Meronabl ompeneneHuss YCTOMYMBOCTH W3ACTHA M3 HEMETAJUIMYECKHX OHOCOBMECTUMBIX
MaTepuajoB K JCHCTBHIO BOJbBI, IIENOYeH, pa30aBIEHHBIX KHUCIOT, CHHPTA, Macel, KHIKHX
pacTBopuTenel (yriieBoaopo10B, OEH3MHA), U30TOHUYECKOMY PacTBOPY XJIOpHJIa HATPUS.

19. M3yyeHue XMMHUYECKOM CTOHKOCTH M3JENUM M3 METAIIMYECKUX OHMOCOBMECTHMBIX
MaTepuaioB. B3zaumonelicTBre ¢ MPOCTHIMU U CIOXHBIMH HEOPraHMYECKUMU M OPTaHUYECKUMU
BELIECTBAMH.

20. Xumuueckass W OJIEKTPOXMMHYECKas KOpposus. Buasl Koppo3uw (CIUIOIIHAs, MSTHAMH,
MUTTUHIOBAs,  MEXKPHUCTAUIMTHAsA,  paccilauBaioniasi,  KOPpPO3UOHHOE  PacTPECKUBAHMUE,
KOPPO3UOHHAS YCTAJIOCTh).

21. Tloka3zarenn KOpPpO3UHM M KOPPO3MOHHOM CTOMKOCTH (XMMHMYECKOT'O CONPOTUBICHUSA):
KOJIMYECTBEHHBIE, MIOJIYKOJINYECTBEHHBIE, KAUECTBEHHBIE.

22. OCHOBHBIC KOJMYECTBEHHBIC MOKA3aTeIN KOPPO3WU - MHTETPATBHBIN U Ju(depeHInaTbHBIN,
MOKa3aTeIn KOPPO3UOHHON CTOWKOCTH. MeToabl onpenenenus mokazareneit mo 'OCT 9.908-85.
23. MeramiorpadudecKuii METOI OIIEHKHA KOPPO3UOHHBIX MTOPAKCHHH.

24. Knaccudukarusi BHUIOB HUCHOBITaHWN. BrusHue yclioBUi TNpOBEACHUS WCHBITAHUA Ha
orpezieNieHne MEXaHUYEeCKUX CBOMCTB.
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25. MexaHMuecKkue CBOICTBa NIpU CTAaTUYECKUX HCIBITaHUAX. Jlmarpammsl Jedopmanuu Ais
METAJUIMYECKUX M HEMETAJUINYECKUX OMOCOBMECTUMBIX MaTepUaioB. VIcIbITaHUS Ha pacTsKEeHUE,
C)KaTue, u3rud, KpydyeHue.

26. TepMoMexaHWYECKHE KPUBBIEC MOJMMEPHBIX OroMaTepuanoB. Buabl 00pa3oB i UCHIBITAaHUH,
UCTIBITATEIbHbIE MAIIMHBI CTATUYECKOTO ICHCTBHSL.

27. TBepmocTb MaTepHajoB, KiIacCH(PHKAIMSg METOJOB OIpeleseHusl TBepaocTH. M3mepenue
tBepaoctu no lopy, Bukkepcy, Poksemy.

28. V3mepeHne MHKPOTBEpAOCTH. M3MepeHrne TBEpaoCTH B 00JACTH pa3pylIeHUs (TBEPAOCTH IO
bpunemnto). 3mepenue TBepAOCTH LapaaHUEM.

29. MexaHuueckue CBOMCTBAa NPHU JUHAMMUYECKUX MCIBITAaHUSIX. OCOOEHHOCTH IJIACTHYECKOMN
negopMaluu M pa3pyllieHUs NpU JAWHAMMYECKOM HarpykeHuu. JlmHamMuyecKue HCIBbITaHWs Ha
u3ru0, pacTsHKEHHE, CKaTHe, KpydeHHUE.

30. Omnpenenenue ynapHoil BsizkocTH. OOpa3sipl Ui HNPOBEAECHUS JAMHAMHUYECKUX HCIBITAaHUH.
HcnpITarenbHble MAlIMHBL JHHAMUYECKOTO JICHCTBHUS.

31. [uknanueckue UCIBITAaHUSA MaTEPHAJIOB. Y CTAIOCTh U BBIHOCIMBOCTh MaTepuasioB. MeXaHU3Mbl
YCTAJIOCTHOTO pa3pymieHus. CTpyKTypHbIE H3MEHEHUS MPH MUKITMYECKUX UCTIBITAHUAX MAaTEPHAIIOB.
32. Ompenenenue npenena BbIHOCIMBOCTU. BiMsHue pazauuHbIX (aKTOPOB HA XapaKTEPUCTUKU
BBIHOCITUBOCTH.

33. HcnoblTaHust Ha YCTalOCTh, CXEMbl HarpyxeHus, oOpasubl. MamuHbl JUIsl HUCOBITAaHUS Ha
yCTaJIOCTb.

34. OcHOBHBIE IPUHLUIBI OLIEHKU OMOJIOrMYecKoro JeicTBus marepuanoB. Kputepuu KOHTpouis
matepuaios cragaapty MCO 10993. Ilporpamma UCHbITaHUI: CTaquU U COIEPKAHUE.

35. VYuer 1IMTEIbHOCTH U XapaKTepa KOHTAKTa C JKUBBIM OPraHU3MOM.

36. TOKCHKOJIOTHUECKHE HCCIIEIOBaHUS OnomMarepuanoB. bronornyeckue TECTHI in vitro u in vivo:
pasapaxkaronuii 3Q(eKT; HUTOTOKCUYHOCTh; OOLIETOKCHUYECKOE JIeHCTBHE, OCTpas TOKCUYHOCTb,
TFE€MOJINTHYECKOE JENUCTBHE.

37. Metoabl HcCIeOBaHUS T€HOTOKCUYHOCTH, KaHLEPOT€HHOCTH M TOKCHYECKOIro JEHCTBHS Ha
PEnpOAYKTUBHYIO (DYHKLIHIO.

38. HcnbITanus Ha CKIIOHHOCTH K KaJdbIIH(PUKAIIUH.

39. Amnanm3 METOAOB NIepepabOTKN MaTepHasa B U3Ielusi ONOMEIUIIMHCKOTO Ha3HAYCHUSI.

40. B0o3MOXXHOCTb M HEOOXOJIUMOCTh NMPUMEHEHHs CHELUATbHBIX TEXHOJIOTHYECKUX J00aBOK, MX
NpUpOJIa, BIUSHUE HA ()YHKIIMOHAJIBHBIE CBOIMCTBA.

41. Knaccuukanus METOI0B CTEPUIIN3ALIMHU U3/IeNUN U3 OMOCOBMECTHMBIX MAaTEPUANIOB, BIUSIHHUE
OOMICTIPUHATHIX METOJIOB CTEPHIIM3ANNHY Ha ()YHKIIMOHAILHBIE CBOMCTBA U3IEITUH.

42. TkaneBas uHxeHepust. TeXHOIOTUs KOHCTPYUPOBAHUS BHE OPraHU3Ma )KUBBIX KOMIIOHEHTOB
JUIST BOCCTAHOBIICHHSI YTPAaYeHHBIX (DYHKIMI OTHENBHBIX TKAaHEH WMIIM OPTaHOB B IIEJIOM. DTaIlbl
TEXHOJIOTHH.

43. Kputepun BbIOOpa OHMOMaTepHasoB JUIsl KIETOUYHBIX MaTpUKCOB. DyHKIIMOHATBHBIE CBOWCTBA
OMOJIOTNYECKH COBMECTHUMBIX MaTPUKCOB.

44. Metoasl (OpMUPOBAaHUS MaTPUKCOB M3 OMOAErpagupyeMBbIX MOJIMMEPOB, BKIHOYAs METOJbI
HaHOTEXHOJIOTHH, MUKPOMHKAICYIUPOBAHUS U SJIEKTPOCTATUIECKOT0 (POPMOBAHUS.

45. Metompl UcCIIeIOBaHMs M KOHTPOJIS (DYHKIIMOHATBFHBIX CBOWCTB HA KAXKIOM ATaIle KIETOYHOH
TEXHOJIOTHH.

46. buonmecTpykuus uU3enuil u3 OMOCOBMECTUMBIX MaT€pPHAaIOB, MEXaHU3MbI THAPOIUTUYECKON U
OKHUCJIUTEIHbHONU OHOJECTPYKIINH.

47. Knerounas pgectpykuusi.  OCHOBHbIE NPUHIUNBI HASHTU(DUKAIUMU U KOJIUYECTBEHHOI'O
OTIpeIeNIeHNs TIOTEHIINATBHBIX TIPOTyKTOB JIETPaIalliu.

48. MonenupoBaHue W METOJbl HCCIEIOBAaHUSA TOKCUKOKMHETUKH TPOJYKTOB Jerpajaiuil M
BBIMBIBaHHSI.

49. YcTaHOBJIEHUE MTOPOTOBBIX 3HAYCHUN JJIS1 BBIMBIBAEMBIX BEIECTB.
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50. Kpurepunm u MeToAbl OIEHKH CTAaOWJIBHOCTH (DYHKIIMOHAIBHBIX CBOWCTB HW3ACIUNA TpH
OMOJECTPYKIUH.

51. W3nammBanue matepuanoB. OCHOBHBIC BHJIbI M3HAIIMBAHHS M MPUYUHBI UX MOSBIICHUS.
@DakTOpPBI, BEI3BIBAIOIINE U3HOC.

52. HUcnblTanuss Ha H3HOC, METOJBI OMpElElIeHHEe M3HOCOCTOMKOCTH METAJUIMYECKUX |
HEMETAIUTMYECKUX MaTePUATIOB.

53. Xumuueckas U 3JEKTPOXUMHUECKAs KOPPO3Hs METAJUTMUECKUX MaTepHaioB O] BO3ICHCTBUEM
arpeCCUBHBIX OMOJIOTUYECKUX JKUIKOCTEH. MeTOAbI ONpeIe/IeHNs TOKCUYHBIX TPOYKTOB KOPPO3HH.
54. CrapeHue HEMETAJUIMUECKHUX OpPraHUYECKUX MarepuanoB. [lpuumHbl crapeHus, (axkTopsl,
CTUMYJIUPYIONINE CTapeHHE TOJUMEPHBIX MaTepuaiioB. Buabl crapeHus, MEXaHHW3M IpoIiecca,
BJIMSTHUE TEMIIEPATypbl HA MEXaHU3M.

55. Cnoco0b1 60pb0BI CO cTapeHNeM (aKTUBHAS 3aIllUTa, [TACCUBHAS 3al[UTa, KOMOMHUPOBAHHAS ).
56. TepmocTabunuzaTtopbl U aHTHOKCHIAHTHL. MeETO/bl UCCIIEJOBAHUS CTAPEHUS IMOJIUMEPHBIX
MaTepHualioB. BU/IbI UCIIBITAHKI HA CTapEHUE.

57. buopeszopOupyeMocTh U3JeNHii U3 OMOCOBMECTUMBIX MarepranoB. DakTOpbI, BIUSIONIUE Ha
CKOPOCTh OHOJIeTpaIaIinu.

58. Kputepuu o1eHKH ouopesopbupyemMoctd. MeToAbsl  KCCIEOBaHUS  U3MEHEHUs
(YHKIIMOHATBHBIX CBOWCTB U3JICIHIA U3 OHOJETPaJUPyEMbIX MAaTEPHUATIOB.

IIpumep poJieBoM Urpbl

1. Tema (mmpob6nema) OnpeneneHne HUTOTOKCUYHOCTH OMOCOBMECTUMOI'O MaTepuaa o
KJIETOYHOMY TECT-O0BEKTY

2. KoHnenmus urpsl: CTyJJeHTaM MPEAOCTaBIAIOTCS PE3YNIbTaThl ONPEIeICHHS TTOABHKHOCTH
KJIICTOK, ITOJTy9eHHbIe Kakpie 10—20 MUHYT TIociie cMenieHusT (PU3N0JIOTHYECKOTO PacTBOPa,
TpaHyll C KJIETKaMH U BOJHBIX 3KCTPAaKTOB OnomarepuanoB. HabmroneHune ObUTH MpOBEICHEI B
TedeHue 2 4. OTHOCUTENIbHYIO BBKUBAEMOCTb KJIETOK BBIUUCISIIOT B %. 3a 100 % npuHuMaroT
BpeMs BBDKMBaHU KJIeTOK B KOHTpoJe. [Topor Tokcuunoctu cocrasiuset 80 %.

3. Ponu:

- 3aBeJyIoUIMii 1aboparopueil OMOMEIMIIMHCKOTO MaTepHaloBeIeHHS;

- HH)KEHEPBI-UCCIIe0BATEIH;

4. OxunaeMblil (€) pe3yiabTar (bl): JeIaeTcs 3aKIYeHne 0 TOKCHYHOCTH OMOCOBMECTHMOTO
Marepuaa.

IIpuMep KOHTPOJIBLHOM PadoThI

3AJJAHUE Ne 1

1. [ToueMy ruApoPUIBHOCTS SIBISIETCS OJHUM U3 MTOKa3zareie 6MOCOBMECTUMOCTH MaTepUajIoB?

2. JlaHbl ClIeqyIOIINE CBOMCTBA TOJIMMEPHBIX MaTEpUaJIOB (CM.KapTOUKY): TEMIIEpaTypa IJIaBICHMUSI,
TeMIeparypa JAerpaialnu, CTeNeHb KPUCTATIMYHOCTH, MOJIEKYJIsipHas Macca. OLIeHNUTh, KaKOH THII
MOJIMMEPOB U3 PACCMOTPEHHBIX HanOoJIee IPUTOEH AJIsl IPUMEHEHUS B MEUIIMHE.

3. [Touemy nopucCTBIE MAaTPUKCHI IPEATNIOYTUTENBHEE JIUIS KYJIbTUBHPOBaHUs KiIeTOK? KakoB pazmep
1IOp, ONTUMAIIBHBIN 11 pa3MHOKEHHSI KJIETOK Pa3HbIX THIOB ((pubdpobdiactos, ocreo0nacToB)?
Kakumu npuemamut MOKHO 00€CI€YUTh MOPUCTOCTH MOJMMEPHOTO MaTpukca?

4. Kakne MexaHU4YeCKUE CBOMCTBA SABJISIOTCSA CaMbIMU BaXHBIMU I SHAOIPOTE30B B OPTONIEUU?
5. Kakue tecthl Haubosee nH(PpOPMATUBHBI IPY BBISIBICHUH MOTEHLIUATbHON TOKCUYHOCTH
6uomarepuana?

6. [Touemy BO3MOXKHOCTh IPUMEHEHHUS CTAaHAAPTHBIX METO/I0B CTEPUIIN3aLIUU (HAIIpUMep,
aBTOKJIABUPOBAHMS) Ba)KHA JIJISI U3/1€IMIA U3 MaTepHaaoB OMOMEIUIIMHCKOTO Ha3HAYSHHs?



