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AHHOTANMA

PereneparnBHass MeIuIMHA M TKaHEBas WH)XEHEPHs — OJHO M3 NPUOPHTETHBIX HAIPaBICHUH pa3BUTHS
COBPEMEHHOM MEIUIMHBL. DT0 Hanboiee OBICTPO Pa3BUBAIOLIASICS OTPACIb MEAUIMHCKONW HAyKHW U BBICOKHX
TEXHOJIOTHH, KOTOpas HampaBlieHa Ha CO3JaHUE J>KUBOW TKAHU JUI BOCCTAHOBICHUS (PYHKIWH OpraHa,
MOTEPSIBIIETO  JIEECIIOCOOHOCTh W3-32 TpaBMbI, 3abosieBaHus win crapeHus. OnHa OasupyeTcss Ha
UCTIONIb30BaHMH  KJIETOYHBIX ~ MEXaHM3MOB  BOCCTAaHOBJICHHS, a BaKHEHINEW COCTaBisiomeill  ee
TEXHOJIOTHYECKOH 0a3bl SBIAIOTCS HMMIUIAHTHPYEMble OHMOUCKYCCTBEHHBIE CHCTEMBI. PereHeparuBHast
MEIUIIMHA CIOCOOHAa 3aMEHHUTh TPAHCIUIAHTAIMIO YEJIOBEYECKHX JIOHOPCKHX OpraHOB WMILIaHTAIHEH
OMOMCKYCCTBEHHBIX CUCTEM, COIACPIKAIIMX KIETOYHBIE KYyJIBTYpbI, Pa3BUBAIOIINECS HA OOBEMHOM TPEXMEPHO
CTPYKTYPUPOBAaHHOM  OHOCOBMECTHMOM HOCHTEIIE — MAaTPUKCE HWCKYCCTBEHHOTO IPOUCXOXKIACHUS,
o0nanaromemM HeoOXOMUMOH CTPYKTypoi. PereHeparuBHas MEAUIMHA SIBISCTCS SIPKUM NPUMEPOM CTUPAHHUS
rpaHeii Mexay (yHIaMEHTAJbHBIMH W TPUKJIAJAHBIMU HCCICIOBAaHUSAMH, B3aUMOJACHCTBUS pPas3IHYHBIX
HayYHBIX AUCIMIUIUH.

Marpukcsl s pereHepaTMBHOM MEIMLIMHBI B HAcTOAIEe BpeMs IPEICTaBlIeHbl KaK IPUPOIHBIMU
BHEKJICTOUHBIMH MAaTPHUKCAMH, TOIy4aeMbIMU ACUCIUTIONSAPU3ALCe HATHBHBIX TKaHEW W OPraHoB, TaK WU
HUCKYCCTBEHHBIMU MAaTPUKCAaMH Ha OCHOBE KOMIIO3MLIMOHHBIX U IIOJUMEPHBIX MAarepuajoB  pas3IM4HOU
npupoabl. HecMoTps Ha 3HaYMTENbHOE KOJIMYECTBO paboOT B JaHHOM oOmacTH, pa3paboTKa TEXHOJIOTHH
IOJIyYEHHs] MAaTPUKCOB C KOMILJIEKCOM 3a/laHHBIX CBOMCTB SIBISIETCS AKTyalbHBIM HallPaBICHUEM.

Pa3BuTHe TakuX MOAXOAOB CO31AaHMS TMOPUAHBIX MAaTEpPHUAIOB JUIl OMOMCKYCCTBEHHBIX CHCTEM HEBO3MOXKHO
0e3 YCTaHOBIICHHE B3aMMOCBS3M MEXKIy METOAAMHU UX IIONyYCHHUs, CTPYKTYPBl H CBOMCTB. DTO BO3MOXKHO
OCYIIECTBUTH TOJIBKO C IIPUMEHEHNEM COBPEMEHHBIX METOI0B CHHXPOTPOHHOTO M HEHTPOHHOTO M3ITy4EHHUS.
BMmecTe ¢ TeM MHOTME KJIaCCHY€CKHE METOJMKH B JTOH OOJNAacTH HE NPUMEHHMBI Ui OHOJIOTHYECKUX
00BEKTOB M KIJIETOUHBIX CUCTEM, UTO TpeOyeT pa3paboKy HOBBIX ITOXO0JI0B U METOJIHK.

B Hacrosimee Bpems pa3paboTaHO MHOTO OMOMCKYCCBTEHHBIX CKa(oI0B, KOTOPBIE T0CTaTOUHO 3(h(HEKTHBHO
MOJJICPKUBAIOT POCT COCAWHUTEIBFHOW M KOCTHOW TKaHed, KoxH. OmHako (YHKIMOHAIBHOCTh TaKHUX
TKaHEBBIX YKBUBAJICHTOB 3a4aTyI0 HE a/IeKBaTHA TKaHW OpraHW3Ma narueHTa. [IppyyrHa COCTOUT B KITFOYEBOM
OTJIMYUM OTCYTCTBMM MHHEpBaMu. [y 61omnoqo6HOro pa3BUTHS MHOTHUX KJIETOYHBIX KYJIBTYp — MHUOLUTOB,
HEHpOoHOB, TpeldyeTcs pa3padorka ckaddoimgoB, KOTOPHIE IMO3BOJISIOT HAINPABICHHO HX CTHMYJIUPOBATH
ANMEKTPUUECKUMH UMITylIbcaMu. Kpome Toro, 11 penieHus 3aaund COBMEIIEHHs HEPBHOM CHCTEMBbI YelOoBeKa
1 OMOPOOOTOTEXHUYECKHUX IPOTE30B, a TAKKE JICUCHHs psaa 3a00ieBaHHN HEPBHOW CHUCTEMBI, TpeOyeTcs
co3maHue  HeWipouHTepdeicoB. DTO MPHUBOAUT K  HEOOXOMUMOCTH  pa3paboTKu  OWOMOMOOHBIX
MHHEPBHPOBAaHHBIX MaTepuasioB. 3ajada pa3paboTku Takux ckaddommoB pemraercs: co3qaHueM THOPHIHBIX
MarepualioB, BKJIIOYAIOMIMX B ce0f KaK TMPOBOISIINE OPraHWYECKHE IOJMMEpPHbIE M HEOpPraHHMYECKHUe
AIIEMEHTBI, TaK OMOCOBMECTHMBIC U OMOpa3iiaraeMble IOJIMMEPHBIE CTPYKTYPBI, KOTOphIe OyayT oOecnednBaTh
UHTEerpanuio Heiipounrepdeiica B oprannzm. CTpyKTypa HaJIMOJEKYISIPHOTO YHOPSI04eHHsI OyJeT OKa3bIBaTh
3HAYUTEIBHOE BJIHMSHUE KaK Ha (PU3MKO-MEXaHMUYECKUE CBOMCTBA MOJMMEPHBIX MaTepUalioB, TaK W Ha HX
O0MOYHKIIMOHATILHOCTE — IPOBOJAMMOCTb, CPOK OHOJIETpaiallui U T.JI.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

- OCBOCHUC CTyACHTAMH 0a30BEIX HpCI[CTaBHeHI/II\/’I B HAyKC O IIOJIMMCpax, BHOAX U CBOMCTBax
OHOCOBMECTHMBIX NOJIMMEPOB U MATCpPUaIOB, MCTOAOB IOJYYCHUSA W TECTUPOBAHHA MCEIUIIMHCKUX
I/IS,I[eJ'II/Iﬁ Ha OCHOBC ITOJIMMCPOB.

33]13‘[]([ JAUCHUIIINHBI

- ¢dopMupoBaHre 0a30BBIX 3HAHWI O CBOWCTBaX OMOCOBMECTUMBIX M OMOpa3liaraeMbIX MOJIUMEPOB,
n3ydeHre 6a30BbIX METOAWK JIsI UCCIICIOBAHUS UX CBOWCTB;

- (opmupoBaHue 6a30BBIX 3HAHUI O CBOHCTBaX OMOCOBMECTHMBIX MOJIMMEPHBIX MaTepPHUAIIOB.
2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-5 CriocoGeH 1 ToTOB K MOBBIIICHUIO OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MaJbIM
KBaJTU(UKAIMH, TPOPECCHOHAILHOMY POCTY U |KOJUIGKTUBOM B cdepe cBoell  mpodecCHOHAIbHOU
PYKOBOZICTBY KOJUIEKTHBOM B cepe cBoei JEATEIIbHOCTH




npoQecCHOHAIBHO ASATEIbHOCTH, TONCPAHTHO [OITK-5.3 CTpeMuTcs K TONYYeHHWIO HOBBIX 3HAHHIA,
BOCIIpMHHUMAsA COLIMATIbHBIC, STHUYCCKHUC, poeCcCHOHATFHOMY M INYHOCTHOMY POCTY

KOH(peCCHOHAIbHBIE U KYJIbTYPHBIE Pa3Indus

[MK-2.1 Cnoco0eH TuUlaHUpOBaTh ¥ MPOBOJAWTH Hay4dHBIC

ITK-2 CriocobGeH caMOCTOATENLHO UK B HCCIICAOBAaHUA CAMOCTOSATENIBHO HMIM B COCTaBE€ HAy4HOIO
KauecTBe 4jieHa (PyKOBOAUTEINS) MaJIOro KOJUIEKTHBA

KOJICKTHBA OPraHU30BbIBATH U IIPOBOJUTH [IK-2.2 CnocoOeH mnpoBOIUTH ampoOaluio pPe3yJabTaToB
HayYHBIE HCCIIENOBAHMUS M UX anpoOaiuio Hay4HO-HCCIIEN0BATEIbCKON paboTHI MOCPEACTBOM

MyOJIMKAIIMK HAYYHBIX CTaTeil U yyacTus B KOH(EPEeHIUIX

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBoeHUS TUCIUIUTHHBI 00y4YaroNInecs JOKHBI
3HaTh:

¢ OCHOBHBIC IIOHATHA HAYKH O IOJIUMEpPaAx;
* CBOMCTBa PA3INYIHBIXTUIIOB IMMOJIMMCPHBIX CUCTCM;

* TIOPSIIKM YHCJICHHBIX BEJIMYMH, XapaKTEePHbIE IS (PU3HMUECKUX CBOMCTB MOUIIMEPOB U KOMIIO3HUTOB;
* OCHOBHBIEC METO/Ibl IPUMEHEHHUSI UCCIIEIOBAHUS TOTUMEPOB;
* TEOpETHYECKHE MPUHLHIIBI, JIEKAIe B OCHOBE MPEICTBACHHUM MOIUMEPHON LIETH.

YMETb:

° OMPCACIIATE MOJICKYAPHBIC XapPaKTCPUCTUKH, (1)I/I3I/IKO—MCX3HI/I‘-I€CKI/I€, TeHJ'IO(bI/IBI/ILIeCKI/IG CBOICTBA

MOJIMMEPOB;

° BBI6I/IpaTB OIITUMAJIBHBIC 3(1)(1)6KTI/IBHBI€ METOAbBI q)OpMOBaHI/Iﬂ Pa3iIM4HbIX IMOJIUMCPOB U

KOMITO3UTOB;

. 3G PEKTUBHO HCIIONB30BaTh COBPEMEHHBIE HH()OPMAIIMOHHBIC TEXHOJOTUM M PECYpChl IS
MOJTy4eHHs HeOOXOAMMBIX 3HAaHHUH 110 MHTEpECyIOIlel HaydHO! MpobiaeMe BHAYKH O TOJIMMepax.

BJIAJIETh:

° CHCHH&HBHOﬁ TepMI/IHOJIOFHeﬁ B o0nactu BBICOKOMOJICKYJISIPHBIX COGﬂHHeHHﬁ;
* OCHOBHBIMHU METOHAMH aHaIH3a CBONCTB INOJIMMEPOB U KOMITIO3UTOB;
¢ MCTOAUKAaMU IMOCTPOCHUS MOHeHeﬁ K OIMMCAHUIO BBICOKOMOJICKYJIAPHBIX COG,Z[HHGHPIfI.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3nenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

CaMOCTOSITENIbHYO padoTy, Jac.

TPYZ[OGMKOCTB 110 BUAaAM yqe6Hbe 3aH$ITI/II\/’I, BKJIrO4as

No Tema (pa3nen) TUCIUTUTMHBI
Jlexuun

CeMuHapHI

JlabGopar. paboTsr

CamocrT.
pabora

1 BBenenue.

MCTOI[LI XapakTepulanun n
HccCJIeJ0BaHus IIOJIMMEPOB.

W | W

brnocoBMeCcTUMOCTS.

Kosmnaren.

CucteMbl 10CTaBKH JIEKApPCTB.

[ToAu3IEeKTPOIUTHL.

Knaccudukanus nonucaxapuaos.

[TonuruapoxcuankaHoaTsl.

IlonnnaxkTuael.

— O QA[N|n|hK][W] N
I W W[WIWWW| W W

0  |Marepuansl 1151 TKAHEBOW WHKEHEPHUH.

N[NNI —

bromexanndeckoe IMOBEICHUE
11 MarepuainoB s OMOMEIULIMHCKHAX 1
[IPUMEHEHMUI.

PereneparuBHas MeauLuHa u
MEIUIIMHCKUE U3IEIUS.
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13 TectupoBanue u perucrpanus | 3
MEAULUHCKUX U3ACIHH.

Hroro yacos 30 30

[TonroToBka k 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuii)
1. BeeneHnue.

OcCHOBHBIE OIIpEIENICHUs] U XapaKTePUCTUKU B XHMUU BBICOKOMOJIEKYJISIDHBIX COEIUHEHUH.
Kondurypauus n xonpopmauus makpomonekyn. [lonumepsl: ocHOBHbIE omnpeneneHus. OCHOBHbIE
THUIBI MaKpOMOJIEKYN.Buiel OGnopasiaraemMpIX BBICOKOMOJIEKYISPHBIX COCIMHEHUH (IMPUPOAHBIX U
CHUHTETHYECKHX).ArperatHsle ¥ (a3oBble COCTOSHHS IOJMMEPOB. MOJEKYIIpHO-MacCOBBIE
XapaKTepUCTUKU. MeTozbl ompeniesieHus MOJIEKYIApHbIX Macc. Pasmepsl u ¢opMa MakpOMOJIEKYII.
Uneansubie nenu. Kondurypauus u KoHQOpMaus MaKpOMOJIEKYI.

2. MCTO,I[BI XapakTepusanuu U UCCJICAO0BAHUSA TOJIUMCPOB.

CriekTpanpHble METOABI HUCCIIEAOBaHHS NOMMMEpOB. CTPYKTypHBIE METOABI HWCCIIEAIOBAHUS
nojMepoB. MuKpockonus (ONTHYecKasi, HEKTPOHHAs], aKyCTHYecKas) MCCIEIOBaHUS IOJIMMEPOB.
MeTozsl onpeneneHns MOJIEKyYJIIPHO- MaCCOBOTO paclpeieeHus], MOJICKYISIPHON MacCchl IOJIMMEPOB.
Terutodusngeckre METOAbI HCCIEIOBAHUS TOJTUMEPOB.

3. BuocoBMeCTUMOCTE.

brnocoBMeCcTUMOCTh: KaK OLIEHMBAETCS, KaK 3aBUCHT OT Mopdomoruu marepuana. TpeOoBaHus K
MarepuaiaM OMOMEIMIMHCKOTO Ha3HAYCHUSI.

4. Komnarew.

CocTaB W THINBI KOJUIAr€HOB. [JIMKO3aMUHOINIMKAHBI, MIHMKONPOTEHHBI, (YHKIMOHAJIbHBIE OCIIKH.
HanmonekynspHass CTpyKTypa M MHKPOCTPYKTypa KOJUIAr€HOBBIX BOJIOKOH. Pacmpenenenune
KOJUIareHa B TKaHAX. PU3HUKO-MEXaHUUECKUE CBONCTBA KOJUIAT€HOBBIX MAaTPUKCOB.

5. CucreMsbl 10CTaBKH JIEKapCTB.

JlenipuMepsl U CBEPXPA3BETBEICHHBIE MAKPOMOJIEKYIIbI.

Tunpel, HazHauyeHWE W pa3Mepbl HOCUTEIEH JIEKAPCTBEHHBIX CpeacTB. JIumocombel U
MOJIMAJICKTPOJIUTHBIE KAaICyJabl Kak OCHOBa JIGKAPCTBEHHOW (OpPMBI: IONy4YEHHE, 3arpyska
JeKapcTBaMM, NpuMeHeHue. HaHowacTuilel Ha OCHOBe OHMOpasigaraeéMbIX MOJIMMEPOB: IOJIyYCHHE,
3arpyska JeKapcTBaMHM, IPHUMEHEHHe. [[eHapuMeprsl M CBEpa3BETBICHHBIE MOJUMEPHI KaK OCHOBA
JIeKapCTBEHHOM (hOPMBI: MTOTyUEHHe, 3arpy3Kka JIeKapcTBaMH, IPUMEHEHHE.

6. [TonmnManeKTpOTUTHI.

Bugel nomuanexkrponuroB. B ueM  OTIMYMSA  MOJNMAIEKTPOJIUTOB OT  HU3KOMOJIEKYJISIPHBIX
anekTponuToB.  KpuBble  TUTpoBaHHMs — MOJAMANIEKTponuToB. KoHdopmamuss — Makpomoiexyi
HOJMNIETPOIUTOB,  HONUAICKTpOIUTHOE  HalOyxanue. OcMoTHMYeckoe JaBJICHHE  pacTBopa
nonuaIeKTponuTa. M3o3iaekTpuieckas 1 M30MOHHAS TOUYKA MOIMaM(OINTOB.

7. Knaccudukamus nmonucaxapuaos.



@YHKIIMM COJMM  CaxapuJoB BO BHEKIETOYHOM MaTpHUKce. buomormdeckas axkTHMBHOCTB
[OJIMCAXapUIOB. buopasznoxenue nonucaxapugoB. DU3NKO-XMMHUYECKME UM CBOMCTBa
MTOJINCAaXapUIOB.

8. [TonuruapoKcuaaKaHOAaThI.

Knaccudurkanus monuruipokcuankanoatoB. bUOCHHTE3 U BbIJIENIEHUE TOIUTHIPOKCHATKAHOATOB.
buonerpananus MOJUTHIPOKCUATIKAHOATOB. DusuKo-MexXaHNYECKUE CBOIiCTBa
MOJINTUAPOKCHAIIKAHOATOB.

9. IlomumakTUabL.

HanouacTuns! 55 10CTaBKU JIEKapCTB.

Knaccudukanmss nonunakroHoB. CHHTE3 W MOJEKYJSIpHas  CTPYKTypa  IOJMJIAKTOHOB.
buopasnoxenne monuinakToHoB. Du3MKO-XMMUYEecKHe W (U3MKO-MEXaHWYeCKHe CBOWCTBA
[TOJINJIAKTOHOB.

10. MarepuaJsl 1151 TKAHEBOW HHKEHEPHUU.

Jlenenmonsapu3upoBaHHbIE MAaTPHUKCHI.

[lonyuenue, cocraB U CIpPYKTypa JAELEIUIHOIAPU3HMPOBAHHBIX MAaTPUKCOB. bHocoBMECTHMOCTH
JELEIUTIONSPU3NPOBAHHBIX MATPUKCOB. PUZHKO-MEXaHUUECKUE CBOWCTBA ACLICIUTIONIAPU3HPOBAHHBIX
MaTpuKcoB. buonerpananus [eneuoasIpu3upOBaHHbIX MaTPUKCOB.

11. buoMexaHn4ecKoe MOBEICHUE MATEPHAIIOB JIJIsl OMOMETUITUHCKUX TIPUMEHEHH.

bruomexanndeckass COBMECTHMOCTb MaTepHaioB. (OCOOEHHOCTH MEXaHHYECKOTO IOBEICHMS
HAaTUBHBIX TKaHEH, IEUeJUTIONIIPU3UPOBAHHBIX MaTPUCKOB. BiMsHuE ynpyrux XapakTepUCTHK
MaTpUKCOB Ha ajare3uio, AU((GepeHIUPOBKY KIETOYHBIX KyJbTyp. MexaHH3Mbl B3aMMOJCHCTBUS
KJIETKH ¢ MaTpUKCOM. MUKpOMeEXaHNYECKHE CBOMCTBA MAaTPUKCOB.

12. PereHepaTI/IBHaﬂ MEIUMIIMHA 1 MCONIWHCKUC U3CIINA.

[lonxompl K co3naHuio (YHKIMOHAIBHBIX MEAWLUMHCKUX W3AeNuid. BrusHHEe CTpyKTyphl U
Mopdosioruu Ha (PyHKIIMOHAIBHBIC CBOMCTBA METUIIMHCKUX M3CIHUI.

Konuennust perenepaTiBHON MeIUIUHBI. MaTpUKChI ISl pereHepaTUBHON MEIUIMHbBI: HaTypajbHble
1 OMOMCKyCCTBEHHbIE. BiusHuEe CTPYKTYphl, cocTaBa 1 MOp(GOJIoruy Ha (PyHKLIMOHATIbHBIE CBOWCTBA
MaTpPUKCOB JUIsl pereHepaTUBHON MeIUIUHbI. MeToabl IOIy4eHUsT MAaTPUKCOB JUIsl pereHepaTUBHON
MEIUIHBI.

13. TecTupoBaHuUE U PErUCTPALIUS MEAULIMHCKUX U3JICTUH.

TpeboBanus, mpebABIsIEMbIC K MEIUIIMHCKUM m3nenvsM. Kiiaccnbukanus MEIUITMHCKUX WU3JIEITHA.
[Topsnok U cocTaB TOKIMHUYECKUX UCIBITAHUNA. TeXHUYEeCKHE UCIIBITAHUS MEAULIMHCKUX HC3IAEIUI.
Knununueckue wucnbiTanus. MeAUIMHCKasT TEXHUKA. PerucTpaliMoHHOE JOChE€ MEIMUIIMHCKOTO
uzgenusi. TpeGoBaHMsI K MPOU3BOICTBEHHOH IJIOMIAJIKE.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTUTOpHsl, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa



®onp nuteparypsl Kadeaps

1. A.1O. I'pocoepr, A.P. Xoxnos, “@usuka B Mupe noiaumepon”’, budmuoreuka “Ksant”, Mockaa,
Hayka, 1989.
2. C.U. Kyuanos, A.P. Xoxmos, “Jleknuu no ¢pusnveckoit xumun noiaumepos”’, Mocksa, Mup, 2000.

JomnonHurensHas aureparypa
®onp auTeparypsl Kadeaps

1. A.Yu. Grosberg, A.R. Khokhlov, “Giant molecules: here, there and everywhere”, New York, NY
Academic Press, 1997.

2. M. Rubinstein, R. Colby, “Polymer Physics”, Oxford University Press, 2003.

3. Taherian, R, Kausar, AElectrical Conductivity in Polymer-Based Composites: Experiments,
Modelling, and Applications, ELSEVIER SCIENCE BV, 2019

4. Swain, SK; Jawaid, M, NANOSTRUCTURED POLYMER COMPOSITES FOR BIOMEDICAL
APPLICATIONS, ELSEVIER, 2019

5. Nasar, A (Nasar, A) SMART POLYMERS AND COMPOSITES, MATERIALS RESEARCH
FORUM LLC, 2018

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

http://ctem.web.cmu.edu/

www.matter.org.uk/tem/
http://www.cmca.uwa.edu.au/access/training
http://www.microscopy.info/Microscopy/Guide
database.iem.ac.ru/mincryst/descript.htm
www.crystallography.net

http://lib.mipt.ru— snexTponnas oubnmoreka dusrexa.
http://www.Sci-lib.com — bonbuiast HayuHas OMOIHOTEKA.
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8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha neximoHHbBIX 3aHATHAX UCTIONB3YIOTCS MYJIBTUMEIUIHBIC TEXHOJIOTHH, BKITIOYAs IEMOHCTPAIIUTO
npe3eHTanui. B mporecce caMocTosTENEHON PabOThI 00YYarOIIUXCSl BO3MOXKHO UCTIONB30BaHUE TAKHX
MPOTpaMMHBIX cpeacTB kak Mathcad, Mathlab s pemenus ¢pusnyeckux 3aa4 ¥ MOACITUPOBAHUS
M3y4aeMbIX MIPOIECCOB HA KOMITBIOTEPE.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0CBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

JIns  yCHEemHOTO OCBOGHHS Kypca, IOMHUMO TIOCEINEHHs JIeKUUi, OT CTyAEeHTOB Tpelyercs
camocrosTeNnbHas pabora B 00beMe HE MEHEE YeM T€ Yachl, KOTOPbIE YKa3aHbl U KaKAOTO paszesna
IporpamMmsl. B 0CHOBHOM, 3TO BpeMsl OTBOAUTCS HA CAaMOCTOSITEIbHOE IOBTOPEHUE MaTepuaa JIEKLUH,
YTEHUS PEKOMEHIOBAHHOM JIMTEPaTypbl U MOATOTOBKY K MPOMEXYTOUYHBIM TECTUPOBAHHSIM, KOTODPBIE
IIPOBOJATCS JIsl TEKYLIETO KOHTPOJISL 332 YyCBOGHMEM MaTepuaia. Beero mpearnosnaraercsi IpoBeCTH 3a
CEMECTP OAHY IMPOMEXYTOUHYIO KOHTPOJIbHYIO, & TAKXKe Psil IPOBEPOUHBIX paboT. CTyIeHTHI, YCIEIIHO
IpoLeIIne aHHYI0 (GOpMYy NPOMEKYTOYHOTO KOHTPOJS, MAOIYCKAalOTCS K clade 5K3aMeHa IIo
TUCLHUTUIMHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: [TpuponomnogoOHbIe TEXHOIOTHH 1 OMOMUMETHYECKHUI TN3aifH MaTepraioB U CUCTEM
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuarosa
kagenpa HaHO, OMO, NH(HOPMAIIMOHHBIX U KOTHUTHBHBIX TEXHOJOTHIA

Kypc: 2

KBaJIMpUKALUS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

Pa3zpatGoTunk: T.E. I'puropses, kaH1. (pu3.-Mar. HayK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Koz 1 HanMeHOBaHKE KOMIIETEHIIUU WHauKaTopbl JOCTUKEHMSI KOMIIETEHIIUN
OIIK-5 CriocoOeH 1 ToTOB K MOBBIIICHUIO OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MaJbIM
KBaJTU(UKAIMH, TPOPECCHOHAILHOMY POCTY U |KOJUIGKTUBOM B cdepe cBoell  mpodecCHOHAIbHON
PYKOBOZICTBY KOJUIEKTHBOM B cepe cBoei JeSITeIbHOCTU
pO(eCcCHOHAIBHON ASATEIBHOCTH, TONEPAHTHO |OITK-5.3 CrTpeMHTCS K MOJNYYECHHIO HOBBIX 3HAHHI,
BOCIIpUHUMAs COLIUAJIBHBIC, STHUYCCKHC, HpO(i)eCCI/IOHaHBHOMy U JIMYHOCTHOMY POCTY

KOH(I)GCCI/IOHS.J'IBHBIC U KYJIBTYPHBIC pa3JIN4Uns

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC

ITIK-2 CriocobeH caMOCTOATEILHO WU B HCCJIEOBAHUS CaMOCTOSTEIBHO WIM B COCTaB€ HAy4YHOIO
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO KOJUJICKTHBA

KOJUICKTHBA OPTaHU30BBIBaTh U MMPOBOJAUTH [MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
Hay4HbIE UCCIIEIOBAHKS U UX alPOOAIUIO Hay4YHO-UCCIIE0BATEIbCKON paboTol nOoCPEACTBOM

MyOIMKAIlMK HayYHbBIX CTaTel M yJacTusl B KOH(pEPEeHINAX

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynmerate m3yueHus mucuMIUIMHBI «brocoBMecTHMBIE M OMopasiaraeMple MOJIMMEpHBIE MaTephalibl U
KOMIIO3UTBD) 00yUaroIuiics J0MKeH:

3HATD:
* OCHOBHBIE IOHSTHS HAYKH O TIOJTUMEPAX;
* CBOICTBa Pa3TUYHBIXTUIIOB TIOJUMEPHEIX CUCTEM;
* TIOPSIIKM YHCIICHHBIX BEJIMYMH, XapaKTePHbIE IS (PU3HMYECKUX CBOMCTB MOUIIMEPOB U KOMIIO3HUTOB;
* OCHOBHBIE METO/BI MPUMEHEHUS UCCIIECIOBAaHUS TTOJIHNMEPOB;
* TEOpEeTHYECKHE MPUHLHIIBI, JIEKAaIe B OCHOBE MPEICTBACHHUM MOIUMEPHOM LIETH.
yMeTh:
*  ONpenensTh MOJCKYSIPHBIE XapaKTePUCTHKH, (U3UKO-MEXaHUYECKUE, TEIUIO(U3NIESCKUE CBOMCTBA

MOJIMMEPOB;
. BBIOMPATh ONTHMAJbHBIC AS(PQPEKTHBHBIC METOIbI (OPMOBAHHUS PA3JIMYHBIX TOJUMEPOB U
KOMITO3UTOB;
. 3P PEKTUBHO KCIIOIL30BATh COBPEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUH M PECypChl s

MOJTy4eHHs HeOOXOAMMBIX 3HAaHHUH 110 MHTEpECyIOIlel HaydHO! pobieMe BHAYKH O TOJIMMepax.
BJIaJeTh:

° CHCHH&J’IBHOﬁ TepMI/IHOJIOFHeﬁ B o0nactu BBICOKOMOJICKYJISIPHBIX COGﬂHHeHHﬁ;
* OCHOBHBIMHU METOAAMH aHaJIH3a CBONCTB IOJIMMEPOB U KOMITIO3HUTOB;
¢ MCTOAUKAaMU IMOCTPOCHUS MO,Z[eHeﬁ K OIMMCAHUIO BBICOKOMOJICKYJIAPHBIX COG,Z[I/IHGHPlfl.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

B nemsx Tekymero KOHTpOJs yCHEBAEMOCTH MPEAYCMOTPEH KPATKHHM ONPOC MO TeMaM MPEbIIyIINX
3aHATUHI 110 TEME IPOLLION JIEKI[MU WU B KOHIIE 3aHATHS 110 [IPOMJICHHON TEME.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. HOJ'H/IMepBII OCHOBHBIC OIIPCACIICHUA.
2. MeTO):[BI XapakTepulaluru U UCCICAOBAHUS MTOJIUMCPOB.
3. Komnaren. CocTaB U THIIBI KOJUIAT€HOB.

4.  OCHOBHBIC ONpENeNICHHS M XapaKTCPHUCTUKH B XHMUHU BBICOKOMOJICKYJSPHBIX COCIUHEHUIA.
Kondurypanus u koHPOpMAaIus MaKpOMOJIEKYII.

5. CucteMbl 10CTaBKH JIEKapCTB.

6. HanouacTumpsl Ha OCHOBe OunoOpasiaraeMbIX IOJMMEPOB: IOJTy4EHHE, 3arpys3Ka JIeKapCTBaMH,
PUMEHEHHE.

7. ®U3NKO-MEXaHUYECKHE CBOMCTBA KOJJIATCHOBBIX MAaTpUKCOB.



8. PereneparuBHas MeQULMHA U MEAULIMHCKUE U3JEIIHUS.

9. bBromexaHnuecKoe MoBEACHNE MaTepPUaIoB Ul ONOMEIUIIMHCKUX IPUMEHEHHH.

buomexanndeckasl COBMECTUMOCTh MaTepPHaJIOB

10. TpeGoBanus, mnpembsBIseMble K MEIUUMHCKMM wu3aenusM. Kiaccupukanms MeauIMHCKUX
H3JICTHMN.

11. Marepuansl 11s1 TKAHEBOW MHKECHEPHUH.

12. TexHudeckue HCHbITAHUA MENULUMHCKUX Hc3penuil. Kimnudeckue wucnblTanus. MenuuuHckas
TEeXHUKa. PerucrpannoHHoe A0Che MEAMLMHCKOTO u3Aenus. TpeOoBaHusS K NPOM3BOICTBEHHOM
IUIOIIAJIKE.

[Mpumeps! OUIETOB:

bunetrNel
1. ®u3nUKO-MEeXaHNYECKHE CBOWCTBA KOJUTAr€HOBBIX MAaTPHKCOB.
2. Marepuansl 1151 TKAHEBOW WHKEHEPHUH.

Buner Ne2
1. MeTtojpl XapakTepu3ally U UCCIIeIOBaHUS TIOHUMEPOB.

2. HanouacTuiel Ha OCHOBE OMOpa3lIaraeMblX IIOJIMMEPOB: IOJMYy4YEHHE, 3arpy3ka JeKapCcTBaMy,
PUMEHEHHE.

Kputepun onennBanus

Onenka "ommmuno" (10 0GamioB) BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh UX Ha NPAaKTHKE MPU PEIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "oramuHo" (9 OamioB) BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE MPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Onenka "oTamuHo" (8 Oa/uioB)  BBICTABISETCS  CTYJACHTY, TIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, IIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PELICHHH KOHKPETHBIX 3aj]a4, IPaBUIbHOE 00OCHOBAaHHE IPHHSTHIX
pelIeHnH, ¢ HEKOTOPBIMU HEI0UETaMHU.

Onenka "xopomuro" (7 6aioB) BHICTABIISIETCS CTYICHTY, €CIM OH TBEPAO 3HAET MaTepUal, TPAMOTHO U
M0 CYIIECTBY M3J1araeT ero, yMeeT NPUMEHSTH MOJy4YeHHbIC 3HAHMS HA MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 6asIoB) BHICTABIISIETCS CTYNEHTY, €CIM OH TBEPAO 3HAET MaTepual, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHATH IOJyYCHHBbIC 3HAHMS HA MpPAKTHKE, HO JOMYCKAeT B
OTBETE WJIM B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Onenka "xopomro" (5 OanyoB) BBICTABISAETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall,
IPaMOTHO M IO CYLIECTBY H3JaraeT €ro, ymMeeT NPUMEHSTh MOIY4YCHHBIC 3HAHMS Ha IMPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEIICHUH 3a/1a4 IOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Omnenka "ynoenerBopurenbHO" (4 Oana) BhICTABISETCS CTYIACHTY, MOKa3aBiieMy (parMEeHTapHBIH,
pPa3po3HEHHBIA XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Onenka "ynoenerBopurenbHo" (3 Oamna) BhICTABISETCS CTYIACHTY, MOKa3aBiieMy (parMEeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, AOMycKaloulemMy OmHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHH.

Onenka "HeymnoBieTBOpUTENbHO" (2 Oana) BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOoIbIIel
4acTH OCHOBHOIO COJIEp)KaHHUS y4eOHOW NpOorpaMMbl TUCHMIUIMHBI, JOMYyCKAaeT TpyOble OMMOKM B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIEC 3HAHUS NPH PEIICHUN
TUTOBBIX 3a]a4.



Onenka "HeynmoBneTBopuTenabHO" (1 0amn) BhICTABISETCS CTYACHTY, KOTOPHIM HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a1ay.

5. MeTonuueckune MaTepuasbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[lpu mpoBeneHnn sk3amMeHa oOydaroremycsl npeaocrasisercs 40 MHHYT Ha ToAroToBKY. Ompoc
oOyyaromerocs 1o OuieTy Ha 3K3aMeHE He JOJDKEH MPEBBILIATEH IByX aCTPOHOMHUYECKUX YacOB.

Bo Bpemsi mpoBeneHusi 3K3aMeHa 0Oyyaromuecs MOTYT IIOJIb30BaTbCsi MPOrPaMMON TUCLMILIMHEI,
KOHCIIEKTaMH JIEKIHH, a TaKKe JIF000H CIIpaBOYHOM JINTEPATyPOH.



