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1. Hean, 3a7aum ¥ IJIaHUPYeMble Pe3yJbTAThl 00yUeHUsl 10 JUCHUIIIHHE

Llenp MUCHMIUIMHBI — 3HAKOMCTBO C MHPOBBIM OITBITOM TNPAKTHYECKOTO IMPUMEHECHHS
OMOMUMUKpUH (MMUTALIMKA TMPUPOIHBIX IPOIIECCOB) B HAayKe, TEXHHKE, MAaTCPUAJIOBEICHUU U
TEXHOJIOTUH MAaTePUAIIOB /Il IPUMEHEHHUSI ITOTO OIBITAa B pa3paboTKe U CO3/1aHUU TIEPCIIEKTUBHBIX
MaTepUajoB CIEIUATBHOTO HA3HAYCHUS.

3ajaui JTUCHUIUIMHBI — HM3Y4YCHHE TEOPETUYCCKUX M IMPAKTUYCCKHX ACICKTOB HAyYHOIO
MO3HAHUS M HAYYHO-HCCIIEAOBATEIBCKOW JIeATEIPHOCTH. [IpOoBeicHHe CPaBHHUTEILHOTO aHaIu3a
CTPYKTYPBI U CBOMCTB MPUPOTHBIX M MCKYCCTBEHHBIX MAaTEPHAIOB IS [IEJICHAPABICHHOTO MTOMCKA
HOBBIX MPUMEHEHUI OMOMUMUKPHH.

[Tnanupyemple  pe3ynbTaThl  OOYYCHHS-CIIOCOOHOCTh  AHAIM3HPOBATh  PE3YJIBTATHI,
JIOCTUTaeMble TPUMEHECHHEM OMOMUMHUKPHH, C TOYKH 3pPEHHS HAYYHBIX OCHOB COBPEMEHHOI'O
MaTepuaIoBeICHUS.

OOyyenne mo gucHHIUIMHE «BHOMUMUKpPHS B MaTepualoOBEIECHUU H TEXHOJIOTHUU
MaTepUajOB» HaMpaBiIeHO Ha (OPMUPOBAHHE Yy OOYYAIOIIMXCSA CICAYIOIIMX KOMIICTCHIIMHA B
coorBerctBUn ¢ DPI'OC 22.03.01 «MarepuajgoBeicHHe ¥ TEXHOJOTHH MaTEPUATIOBY,
yTBEPKACHHBIM prka3zoM MunoopHayku Poccuu ot 02.06.2020 N 701

Ko u HauMeHOBaHUe KOMIIeTEHIUI HNuaukaTopsl 10CTHKEHHUS
KOMIIeTEHIIUHN
[IK-1 CnocoGen BboimonHATh komiiekcHbie | MITK-1.1. 3HaeT ocHOBHBIE TpebOBaHUs,

HUCCIICNOBAaHUSI W HCIIBITAHUS MaTepUalioB HPGIIBSIBJUIGMBIGK6HOCOBM€CTI/IMBIM
MaTepHuaiaM; peKUMbI U CIIOCOOBI UX

00paboTKH, a TaAK)K€ METOJUKH ONPEEIICHUS
CBOJCTB.

HIIK-1.2. Ymeer aHanu3upoBaTh MPOIECC
pa3paboTKH, 00paObOTKH 1 UCTIBITAHUI
TPOAYKIMH; Pa3padaThIBaTh MPEITIOKEHHS IO
COBEPIICHCTBOBAHUIO TEXHOJIOTUYECKOTO
nporiecca U OpraHu3aly padoT Mo ero
o0ecreyeH o

NIIK-1.3. Brageer HaBbIKaMu pa3paboTKH
pEKOMEHTallnii 0 COCTaBy U CIIOcCOOam

00pabOTKN KOHCTPYKIIMOHHBIX,

(m3penuii), oOpabaThIBaTh, aHATM3UPOBATH U
HPENCTABIIATE PE3YIbTATHI

HWHCTPYMCHTAJIBHBIX, KOMITIO3UIITMOHHBIX,
IMOJIMMCPHBIX W HHBIX MATCpUaIOB C LCIIbIHO
IOBBIIICHHA UX KOHKypeHTOCHOCO6HOCTI/I

2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POTrPaMMbI

JlucuMmiauHa OTHOCUTCS K 4acTH (OpMHUpPYEeMOHl ydyacTHHUKaMu 00pa30BaTENIbHBIX
otHomeHu b1 «luctummmas! (MOTyH )».
JlucuMmimHa B3aUMOCBSI3aHA JIOTHYECKH U COAEPIKATEIbHO-METOUYECKU CO CIEAYIOLIMMH
qucuuruinHamMu 1 npakrtukamu OOIT:
B o6s3atenpHOM yacTu 6a3oBoro mukia (b1):
-lluppoBoe MaTepuanoBeieHue;
- Teopus CTpoeHHs MaTEpUAJIOB;
- MonenupoBaHue CBOWCTB MaTepUajIOB U TEXHOJIOTMUECKUX MPOIECCOB;
- Teopus cTpoeHns MaTepraos.
B gactu, popmupyemoii yaactHukamu oopazoBarenbHbix oTHomeHui (b1.2):
-Kommnozunnonnsie matepuansi,
- Br16op matepuanoB AJis U3rOTOBICHUS U3AEIUH;
-IIepcniexkTuBHBIE pa3pabOTKK B 00JaCTH MaTEPUATIOBEIEHUS U UX IPABOBAasl OXpaHa;
- MeTosbl peHOBAIMK ¥ BTOPUYHON MepepabOTKU MaTEepUaoB.



3. CTpyKTypa U coaep:KaHue THCITATLTHHBI
OO0111ast TPYA0EMKOCTh JIUCIUILTUHBI COCTaBIsieT 3 3aueTHbie equHuibl (108 yaca).

3.1 Buabl yueOHoii padoThI U TPY/10€MKOCTH

Ounas dpopma o0yueHus

N Koauuecto | CemecTpnl
Buj yueOHoit padoThI
n/n 4acoB 7
AYyIUTOpHBIE 3aHATHUS 36 36
B ToMm uncie:
1. Jlexupm 18 18
2. CeMuHapcKue/mpakTHIeCKre 18 18
3aHATUS
CamocTosiTe/ibHasi padoTa 72 72
B Tom uncne:
1. [ToaroroBka Kk 36 36
CEMHHAPCKUM/TIPAKTUYECKUM 3aHATUSIM
2. CaMOCTOSTEIbHOE U3YUCHUE 36 36
IIpomexyTOUHAS ATTECTALHSA
3adet/nud.3aueT/7K3aMeH 3ader 3a4yer
HTroro 108 108

3.2 TemaTnuyeckuii IJIaH U3y4YeHUS TUCHUNIMHBI

TemaTuyeckuii 1aaH pa3MeniéH B IpuiokeHuu 1 k pabodeii mporpamme.

3.3 Conepxanue TUCHUNINHBI

1. buomumuxpusi. OcHOBHblE TOHATHA U omnpeaeneHus. Mcropus pasButus
6nomumukpuu. [IpuMeps! TEXHOIOTUH BIOXHOBJIEHHBIX IPUPOJIOH.
2. BuoMumeTHyeckasi apXuUTEeKTypa. YpPOBHH U XapaKTEPUCTUKH MHUMHKpPHUH.

Crnupans Ouomumukpuu. buocgepa. Cucrema-3emis.

3. Buosornueckoe marepuanoseaeHue. Ilpeamer u cTpykTypa OHOJIOrHYECKOTrO
MaTepuaioBeJeHUS. OBOIIONUS MaTepUajOBEIEHUS W TEXHOJIOTMM MarepuanoB. OCHOBHbIE
OHMOJOrHYecKe TPUHIIUIIBI TOCTPOCHUS MaTepUaloB: caMOOpraHU3alus U caMocOopKa, uepapxus,
MHOTO(YHKIIMOHATIBHOCTh U pPa3BUTHE.

4. buomarepuanbl. buomunepanuzamus. 3apoxkaeHue, pocT U MOp(OIOTHUs
kpuctaynoB. CTpykrypbl. buonornueckas aktuBHOCTb. [Ipoucxoxknenue u crpoenue. CpolicTBa
O6romarepHasos. buocoBmecTUMOCTS. buononumepsl. Paznaraemple ~ OmomMaTepualibl.

MexaHnyeckue CBOMCTBA.

5. Komnosnunonnsie Oumomarepuanbl. CTpykTypa ¢ CBOMCTBA KOMIIO3MIIMOHHBIX
MarepuanoB. [loaumepHble KOMMO3UIMOHHBIE Marepuanbl. KOMMO3MIIMOHHBIE MapeTHalbl Ha
OCHOBe OnokepaMuk. OU3NUECKHE U MEXaHUYECKHE CBOWCTBA. MeTObI CTIBITAHNUS.



6. Hanomarepuanbl. HanokoMmMmosutsl. Buael HaHOMaTepualoB, CBOMCTBA U
npuMeHenus. Cuneprernueckuii 3¢ddexkr HaHoTexHonoruid. Pa3BuTHE HAHOTEXHOJIIOTHH U
NOCJEICTBHS UX Ucnoib3oBanus. O0nactu npumeneHus. [loTeHuan u nepcrneKTUBBI Pa3BUTHS.

7. Ymubie marepuaibl. IIbe3zodnextpuueckne wmartepuansl. CruiaBsl € NTaMATBHIO
¢dopmbl 1 nonumepsl. CaMOBOCCTaHABIMBAIOLIME MaTepuaibl. MICKycCTBEHHbIE MBIIILBI. YMHBIE
nonumepsl. [Ipumenenue. Knaccupukanusa. O6macTy IpUMEHEHHs! U IEPCIIEKTUBBI Pa3BUTHSL.

8. Marepuanpl  MeIULMHCKOrO  Ha3HadyeHusi. OOumme  mpeiacrTaBieHUs O
6rocoBMecTUMbIX Marepuangax OCHOBHbBIE MOIXOJbl K CO3JaHUIO OMOCOBMECTHMBIX MaTepHasoB.
OO6JslacTi IIPUMEHEHHST MCKYCCTBEHHBIX MarepuajlioB. Marepuanbl Uid CEpAEUHO-COCYIUCTON
Xupypruu. Marepuansl Uil IPOTE30B KPOBEHOCHBIX cOCy10B. CHHTETHUECKUE OMOAETpaaupyeMbIe
Marepuaibl. Martepuanbl uis opToneaud u cromaronorud. CopOeHThl. «VIHTeIeKTyanbHbIe»
MaTepHalbl 1 OMoMaTepHuaibl sl THOpUIHBIX (OMOMCKYCCTBEHHBIX) OPTaHOB M TKaHEH. 31 mevarhb
OpPraHoOB U TKAHEH.

9. HudpoBoe MartepuanoBenenue. IlpoektupoBanue 00BekTOB.  LludpoBkie
TEXHOJOIMM HM3roTOBJIEHUs (371 meyarb, MOPOLIKOBas MeTatyprus u ap.) Lludposoil koHTpoIb
kauecTBa (311 CKaHHpOBaHHS, KOMITbIOTepHas ToMmorpadus). KommbproTepHoe MoOaETHMpOBaHUE
00BEKTOB U UX CBOMCTB. LludpoBoe B3aumoaeiicTBre C JpyTUMU OObEKTaMU.

3.4 TemaTnka ceMHHAPCKHX/MIPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHIA

3.4.1.CeMuHapCKUE3aHATHUS

Cemunapckoe 3anstue Nel «buomumuxpus»

CemuHapckoe 3asstue Ne2 «bnomumernyeckas apXuTeKTypay
Cemunapckoe 3anstue Ne3 «buonornyeckoe MaTepragoBeICHUE)
CemuHapckoe 3anstue Ned «buomarepuaibsn

Cemunapckoe 3anstue Ne5 «Komno3unnonHsie 6oMaTepuab»
Cemunapckoe 3anstue Ne6 «Hanomarepuanbn»

Cemunapckoe 3anstue Ne7 «YMHbIE MaTepHalIb»

CemuHapckoe 3astie Ne «Marepuaiibl METUIIMHCKOTO Ha3HAYEHUS»
Cemunapckoe 3anstue Ne9 «l{udpoBoe maTepuanoBeneHe»

3.5 TemaTnka KypcoBBIX IPOEKTOB (KypCOBBIX padorT)

KypcoBbie paboThI 110 TaHHOM JUCIUIUIMHE HE MPELYCMOTPEHBDI.

4, YueOHO-MeTOoANYecKOe U MHPOPMALIHOHHOE o0ecriedeHue
4.1  OcHoBHasi IMTEpaTypa

1. ®ertucos I'. I1. MatepuanoBeieHre U TEXHOJIOTUsI MaTepraios: yueonuk / I'. I1.
®etncoB, ®. A. I'apudymums. - Mocksa: OO0 «Hayuno-uznatensckuii nentp MHOPA-M», 2014.
-397 c.

2. baraeB A.A., barae B.A. KoMITO3UITMOHHBIC MaTEPHAIIBI: CTPOCHUE, ITOTYICHHE, TTPHME-
HeHue: Yuebnuk. — HoBocubupcek: M3a-so HI'TY, 2002. — 384 c¢.—(Cepus «YueOuuku HI'TY»)

3. Kep6ep M. JI., [TonmumepHbIe KOMIIO3UIIMOHHEIE MaTepraiibl. CTpykTypa. CBOCTBA.
Texunonoruu. — CII6.: TIpodeccus, 2008. — 560 c.



4.2  JlonmoaHMTebHAS JUTEpPATypa

1. JBumsurypu 3. JI. [Ipouecchl moaydeHus: HAHOYACTUL] 1 HAHOMATEpUAJIOB.
Hanotexnonoruu: yae6Hoe nocodue / J. JI. I3umsurypu, E. H. Cunoposa. - Mocksa: MUCUC,
2012.- 71 c.

2. PeoxonkoB /1. M. Hanomarepuansl: yueOHoe nocodue / /1. U. Peikonkos, B. B. JleBuna,
2. JI. JI3um3urypu. - Mocksa: bunom. Jlabopatopus 3Hanuii, 2010. - 365 c.

3. C.IL.Buxpos, T.A. Xonomuna, I[1.1. beryn, [1.H. Adponnn buomenuuunckoe
MaTepuaioBeeHue: YueOHoe mocodue it By30B.- 2-¢ u3J., cTepeoturl.- M.: ['opsuas auHus —
Temexom, 2017. — 384 c.: un.

4. https://biomimicry.org/

5.https://asknature.org/

4.3  DieKkTpoHHBbIe 00pa3oBaTe/ibHbIE pecypchl

[IpoBesenue 3aHsATHI U aTTECTAIIUI BO3MOYKHO B IMCTAHIIMOHHOM (hopMaTe ¢ IpuMEHEHUEM
CUCTEeMBI AuCTaHIIMOHHOTO 00yueHus yHuBepcutera (CJ1O) Ha ocHOBe pa3paboTaHHBIX Kadenpoi
JIEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) o BceM paszzenam nporpaMmmbl:

Hazsanue D0P Ccpblika Ha Kypce
buomnmukpus B | https://online.mospolytech.ru/course/view.php?id=12608
MaTCpPHUAJIOBCACHNHN
TCXHOJIOTUHU MAaTCpUAIOB

4.4  JluneH3uOHHOe W  CBOOOJAHO  pacHpocTpaHseMoe  MPOrpaMMHOe
obecreyeHue
Ne | HaumenoBanue | Paspaboruux I1O | JocTynmHocTh Ccpuika Ha Enqunblii peectp
(mpaBoodJsiagarten | (IMIEH3NOHHOE, | POCCHHMCKHUX NMPOrpaMM AJIst
b) cB00OIHO 9BM u B/l (npn Haanuun)
pacnpocTpaHsieM
oe)
1. Moii Oduc OO0 "HOBBIE JIuneH3MOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'MN" 75
45 CoBpemenHble npodeccHoHalbHbIe 0a3bl TaHHBIX U HWH(POPMAIMOHHbIE
CIIPABOYHbIEC CUCTEMbI
Ccblika Ha
Ne HaunmeHoBaHue JocTynmHocTh
pecypc
HNHpopManMOHHO-CIIPABOYHbIE CHCTEMBI
1. Mnpopmatmonnbie pecypesl CeTh | i/ yywwy.consultant.ru JIOCTYIIHO
Koncynsrantl Inroc

DJIEKTPOHHO-0UOJINOTEYHbIE€ CHCTEMbI



https://biomimicry.org/
https://asknature.org/
https://online.mospolytech.ru/course/view.php?id=12608
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/

Jlanpb https://e.lanbook.com/ JlocTymiHa B ceTH
HNuTtepHet 6e3
OTpaHUYCHUI

IPR Books https://www.iprbookshop HocrtymnHa B ceTu
ru/ WutepHer 6e3
OTpaHUYCHUH

IIpodeccnonanbubie 6a3b1 JAHHBIX

basa maHHBIX Hay4HOM http://www.elibrary.ru JlocTymmHO
AIIEKTPOHHON OMOIHOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com JlocTymHO
MOJIMTEMAaTHIeCKast peepaTuBHO-
oubmmorpadudeckas u
HAyYKOMETPHYCCKas
(bubamomeTpuueckas) 0aza TaHHBIX

S. MarepuajibHO-TEXHHYECKOE o0ecreyeHue
Howmep Oo0opynoBanue
ayJIUTOPUHU
1313 HoyTt6yk, npoekTop, skpaH
6. MeToauveckue peKOMeHIAlNU

6.1 Meroanueckue peKOMEeHIANUM ISl PENoAaBaTe/Isl 0 OPraHu3aAnNU
00y4eHust

6.1.1. IlpenonaBarenb OpraHu3yeT MpenojaBaHWe TUCHUIUIMHBI B COOTBETCTBUU C
TpeOoBanusiMu "[lonoxkeHuss 00 opraHu3auu 00pa30BATEILHOIO Ipolecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U €ro (punuanax", yTBepkKAEHHBIM PEKTOPOM YHHUBEPCUTETA.

6.1.2. Ha nmepBoM 3aHATUHU MpernojaBaTesb JOBOAUT O CBEJCHMS CTYIEHTOB COJEp)KaHUE
paboueit mporpammbl auctuiuinael (PII]) w mpemocTtaBisieT BO3MOXKHOCTH O3HAKOMIICHHUS C
IIPOrpaMMoi.

6.1.3. IIpenoaBarenh 0cCOOCHHO OOpaIiaeT BHUMaHUE CTYJCHTOB Ha:

- BUJBI U (OPMBI MPOBEIEHUS 3aHATUHA MO JUCLHUIUIMHE, BKJIIOYAs MOPSJIOK MPOBEICHHS
3aHATUNA C MPUMEHEHHEM TEXHOJOTHH AMCTAaHIMOHHOTO OOYYEHMSI M CHCTEMbI JUCTAHIIMOHHOIO
o0yuenus yauepcurera (CJ1O Mockosckoro [TonuTexa);

- BUJIbI, COJIEp’)KaHUE M TOPSIOK MPOBEACHMS TEKYIIET0 KOHTPOJS YCIeBaeMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/CTB;

- @Qopmy, colepkaHHe U TOPAIOK TMPOBEACHUS IPOMEKYTOUHOM aTTecTallud B
COOTBETCTBUH € (POHJIOM OLIEHOUYHBIX CPEJCTB, MpeaycMoTpeHHbIM PIT/I.

6.1.4. JloBomguT MO0 CBENCHHS CTYACHTOB TpauK BBITIOJHEHUS YYEOHBIX padoT,
npenycMorpennsix PITI.


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

6.1.5. HeoOxomumo ¢ camMoro Havaja 3aHSATHH PEKOMEHJIOBAaTh CTYAEHTaM OCHOBHYIO H
JIONOJTHUTEIIBHYIO JIUTEPATypy U YKa3aTh ITyTH IOCTyIA K HEH.

6.1.6. Brauane uinum B KOHLE CeMecTpa JaThb CIHCOK BOIPOCOB MJii IOJArOTOBKH K
IPOMEKYTOYHOM aTTecTaluu(IK3aMeHy WK 3a4€Ty).

6.1.7. Pexomenmyercst ¢akt o3zHakomsieHust cryaeHtoB ¢ PIIJI u rpadukom paboThl
NHCBMEHHO 3a()MKCHPOBATh MOIMCHIO CTYICHTA B JINCTE O3HAKOMJICHUS ¢ copepskanue PI1/I.

6.1.8. IlpenonaBarenu, BeAyIIMH JEKIHOHHBIE W MPAKTHUYECKUE 3aHATHS, JOJDKHBI
COTJIaCOBBIBAaTh TEMAaTHYECKUH IUIAH TNPAKTUYECKUX 3aHATHH, HMCIIOIb30BaTh EAWHYIO CHCTEMY
0003HaYEHMIA, TEPMHUHOB, OCHOBHBIX IMOHSITUN AUCIUTLTNHBI.

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

MpernoaaBaTeNto HeOOXOIMMO YTOUHUTH IUIAaH UX MPOBEACHUS, MPOAyMaTh (HOPMYIHPOBKH H
coJlep)kaHue Y4YeOHBIX BOIPOCOB, BBIHOCHMBIX Ha OOCYXJEHHE, O3HAKOMHUTHCS C IEepeuHeM
BOIIPOCOB I10 TEME CEMUHApA.

B xozme cemunHapa BO BCTYNUTEIBHOM CIIOBE PACKPHITH MPAKTUYECKYIO 3HAYMMOCTH TEMBbI
CEMHUHAPCKOTO 3aHATHUS, ONPEICIUTh MOPSIOK €ro MPOBEICHUS, BpeMs Ha OOCYKICHHE KaXKIOTO
yaeOHOro Bompoca. [IpumeHsss (QpPOHTAIBHBIA OMPOC JaTh BO3MOKHOCTh BBICTYIIHTH BCEM
CTyJIEHTaM, MIPUCYTCTBYIOITUM Ha 3aHSITHH.

B 3axmounTenbHON 4acTH CEMUHApCKOTO 3aHATHUS CJeIyeT MOJBECTH €ro WTOTH: JaTh
OLICHKY BBICTYIUIEHUH Ka)KJOTO CTYJEHTA M y4eOHOU TpYIIbI B LIEJIOM. PacKpbITh MOJI0KUTEIbHBIE
CTOPOHBI M HEIOCTATKU MPOBEJCHHOIO CEMUHAPCKOro 3aHATHS. OTBETUTh HA BOIPOCHI CTYJIEHTOB.
Boinats 3a1aHus U1 caMOCTOSTENIBHOM paOOThI 110 MOJATOTOBKE K CIIEAYIOIIEMY 3aHATHIO.

Bo3MoskHO nIpoBeieHue 3aHATUI U aTTecTaluil B JUCTAaHIIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CHCTEeMBI JIUCTaHIMOHHOTO oO0yuyenus ynuBepcutera (CJ1O). Ilopsmok mnpoBeneHust pabor B
JUCTAaHIIMOHHOM (popMaTe yCTaHABIUBACTCA OTAEIbHBIMH PACHOPSDKEHUSIMHM IPOpPEKTOpa 1o
y4eOHOI paboTe W/ WU IICHTPOM y4eOHO-METOINICCKOM PabOTHI.

6.2 Meroanueckue yKa3aHus AJIs1 00y4aIOMIUXCsl IO OCBOEHHIO M CIUTITHHBI

6.2.1. CrymeHT ¢ caMOro Havaja OCBOCHHUS JTUCIUIUIMHBI JIOJDKEH BHHUMATEIHHO
03HAKOMUTCS ¢ paboyeii MporpaMMoil TUCIUTUTHHEIL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTh JUIsd ceOsi rpaduk BHIMOIHEHUS y4eOHBIX paboT,
npexycmorpeHHbix PIIJ] ¢ yuérom TpeOoBaHUM ApYyrux IUCHUIUIMH, M3Yy4YaeMbIX B TEKYILIEM
ceMecTpe.

6.2.3. [Ipu mpoBeneHNH 3aHATHA U MPOIEAYP TEKYIIeH M MPOMEKYTOYHOW aTTECTAIMU C
UCIMOJIb30BAHUEM HHCTPYMEHTOB HH(OPMAIlMOHHON 00pa3oBaTenbHOM cpeapl AMCTAaHIIMOHHOIO
obpaszoBanus yuusepcutera (CJIO Mockosckoro TTonurexa) kak BO BpeMsi KOHTAKTHOM pabOTHI ¢
npernojiaBaTeseM, Tak U BO BpeMs CaMOCTOSTENbHOW paboThl CTYIEHT JOJDKEH 00eCreduTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAHLUMOHHOTO IOJKJIIOUEHUS K CHUCTEMaM JHUCTAaHIMOHHOIO
oOyuenust. I[Ipy OTCYTCTBHMHM TakoH BO3MOXKHOCTH OOCYIUTh CHUTYallMI0 C IIPerojaBaTesieM
JTUCIUTUIAHBI.

6.2.4. CamocrostenbHas paboTa SBISETCS OAHUM U3 BUAOB Yy4yeOHBIX 3aHsTuil. Llensb
CaMOCTOSITENIbHOM paboThl — MPAKTUUYECKOE YCBOEHHUE CTYJIEHTaMHU BOIIPOCOB, pacCCMAaTPUBAEMBIX B
IIPOLIECCE U3YUEHUS TUCLUIUIMHBI.

Bunbl BHEayAUTOPHON CaMOCTOSITENNLHOM pabOTHI:

- CaMOCTOSITENbHOE U3YUYEHUE OTJENbHBIX TEM AUCLUIIINHBL

- IOATOTOBKA K JIEGKIIMOHHBIM 3aHSTHSIM;

- IOATOTOBKA K CEMUHApaM U MPaKTUYECKUM 3aHATHIM;

Jlis  BBIMOJHEHHsS] JIOOOr0 BHUJA CaMOCTOSATEIbHOW pabOThl HEOOXOAMMO MpoMTH
CJIETYIOIINE JTAlbL:

- ONpe/IETICHNE 1IETTN CaMOCTOSITEIbHON paboTHI;
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- KOHKpETHU3allys I03HaBaTEIbHOM 3a7a4u;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BBIOOp a/1eKBaTHOTO crioco0a IeHCTBHSI, BEAYIIETO K PELICHUIO 33/1auu;

-[IJJaHUpOBaHUE pPA0OThl (CaMOCTOSITENbHONM WM C IOMOINBIO IpenojaBareis) Haj
3a/1aHHUEM;

-OCYLIECTBIEHHE B INPOILIECCE BBIMOJIHEHUS CaMOCTOATENbHOM pPabOThl CAMOKOHTPOJIS
(TPOMEXXYTOYHOTO M KOHEYHOT'0) pe3yJIbTaTOB pabOThl, 1 KOPPEKTHPOBKA BHITIOTHEHUS paOOTHI;

- IPE3EHTALU CaMOCTOSITEIbHON paboThI.

7. DoH/1 OLIEHOYHBIX CPeICTB

7.1  Meroabl KOHTPOJISI U OLEHUBAHUS Pe3yJbTATOB 00y4eHUs!
I[HH KOHTPOJIA YCIICBACMOCTH U KA4YCCTBA OCBOCHUA JUCHUIIIIMHBI HaCTOSIIJ.[efI HpOI‘paMMOfI

IPEyCMOTPEHBI CIEAYIOINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCIeBaeMOCTH (TEKYIINI KOHTPOJIb);
- IPOMEXKYTOYHAsl aTTeCTalMs (3a4eT).

7.2 lllkana 4 KpUTEPHUH OLIEHUBAHUS Pe3y/JIbTATOB 00yUYeHHs NPH
NPOBeJIeHUHU IPOMEKYTOYHOM aTTecTAMI

Ixkana

Kpurepun onenuBanus
OLICHNBAHUS

BreimmonHensl Bce BHIBI y4eOHOW pabOThI, TMPEITyCMOTPEHHBIE YUeOHBIM
mw1aHoM. CTyJEeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHWN, YMEHUI, HABBIKOB
IIPUBEJCHHBIM B TabMuuax IoKa3aTeleld, Oonepupyer NpHUOOpEeTEHHBIMU
3auTeHo 3HAHUAMH, YMEHUSAMHU, HABBIKAMHU, IPUMEHSAET UX B CUTYalUSAX IOBBIIICHHOU
cioxHocTd. [Ipu 3TOM MOryT OBITH JONYIIEHBl HE3HAUMTEIbHBIE OLINOKH,
HETOYHOCTH, 3aTPYAHEHUS P AHAIIUTUYECKUX OIlepalusix, IEPEHOCE 3HAHUU
Y yMEHUI Ha HOBBIE, HECTAHIAPTHBIE CUTYalUH.

He BoinonHeH oauH wiu Oosee BUAOB Y4eOHOM pabOThl, MPeayCMOTPEHHBIX
pabGoueil mporpammoi. CTyIeHT JIEMOHCTPUPYET HEMOJHOE COOTBETCTBUE
3HAaHWW, YMEHHUH, HaBBIKOB TIPUBEIEHHBIM B TaOJMIaX IOKa3aTeleH,
He 3auTeHo | momyckaroTcsi 3HAYUTENbHBIE OIIMOKH, MPOSBISIETCS OTCYTCTBHE 3HAHHM,
yYMEHHI, HABBIKOB IO Py MOKa3aTeseil, CTyIeHT UCIIBITHIBAET 3HAYUTEIbHBIC
3aTpyIHEHUS IIPU ONIEPUPOBAHUU 3HAHUSIMM U YMEHMSIMHU IPU UX NIEPEHOCE Ha
HOBBIE CUTYalIUH.

7.3  OueHo4HbIe cpeCcTBa

7.3.1. Texyuuii KOHTPOJIb

Bun pabotsl @PopMa OTYETHOCTH U TEKYIIETO KOHTPOJIS
KomnokBuym OTrMmeTka B OKypHalle TMpenojaBareiieM o
IIPUCYTCTBUU u AKTUBHOM y4acTUH

oOydaromierocss  Ha  OOCYXIEHUU  TEMBI
KOJUIOKBMUyMa. Bompockl sl  KOJUIOKBUYMOB
Mpe/ICTaBIeHbl B MPWIOKEHUH 2 K paboueit
IIpOrpaMme

Pedepar OdopmneHHbIf pedepar c OTMETKOHU
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MpenojaBaTesiss «3auT€HO», MOATOTOBJICHHAs
mpe3eHTaluss 1o TeMe pedepara, OTMETKa
IIpernojaBaTesieM B JKypHaj€ O BBICTYIIEHUU
oOyudaromerocsi Ha 3aHsATHH. Tembl pedepaToB
NpPEICTaBICHBl B NPWIOKEHUH 2 K paboueit
porpaMme

7.3.2. [IpomexxyTouHas aTTecTanus

[IpomexxyTounasi arrectanust - (3a4eT) OPOBOJUTCA IO OwujeraM B YCTHOH Qopme.
PernameHT npoBeaeHMsI aTTeCTalMU:

- BpeMms Uil OATrOTOBKM OTBETa Ha BOMPOCHI He Oomee 40 MUH.;

- BpeMsI Ha OTBET Ha 3a/1aHHble BONpPOckl He Oosee 10 MuH.

[IepedyeHp BOPOCOB K 3a4eTy NPUBEACH B IPUIOKEHUH 2 K pabodeld mporpaMMe.



[Tpunoxxenue 1
TemMaTnyecKni mJjiaH ANCIHHUIIJINHBI «BI/IOMI/IMI/IKPI/IH B MAaTCPHAJTOBCACHUMA U TEXHOJOI'MA MATEPHUAJIOB) 10 HAIIPABJICHUIO

NOATOTOBKH
22.03.01 «MaTepuanoBeeHre U TEXHOJOT UM MaTEePHAJTIOB»
(bakamaBp)
Buabl yueOHoil padoThl, Dopm
= = S| BKJIIOYAs CAMOCTOSATENbHYIO Buabl camocTosiTe/IbHON padoThI bl
Pasen 2 o 5 paboTy CTy1€HTOB, CTyJeHTOB aTrect
o 5 3 = U TPY10€MKOCTb B Yacax anuu
n/n o | T8 I/
JI C Jlab | CPC | KCP | K.P. | K.IIL. | PT'P | Pepepar | K/p | D | 3
ceIbMOM cemecTp
buomumuxkpusi. OCHOBHbIC MTOHATUS | [
u omnpexeneHus. Vctopus pa3BuTus
OMOMUMMKPUH. [Mpumepst
1.1 P PHMED 1 |2 ¥
TEXHOJIOTUI BIOXHOBJICHHBIX
MIPUPOIOH.
Cemunapckoe 3ansimue 7
«broMuMuKpus» 1 2 8
BuoMumeTHyeckasi apxuTekrTypa. | 7
19 YpoBHU U XapaKTEePUCTUKU 9 9 4
' MumMukpuu. Crimpaib OMOMUMUKPHUH.
Buocdepa. Cucrema-3emist.
Cemunapckoe 3anamue 7 2 2 8
«bruomMmMeTnyeckas apXuTeKTypay
Bunonornyeckoe 7
1.3 3 2 +
MaTepuaioBeaenne. Ilpeamer u
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CTPYKTypa OMOJIOTUYECKOTO
MaTepHaTOBEICHHS. DBOITIOLYS
MaTCprUAJIOBCACHUA HW TCXHOJIOTMU
MaTepHaoB. OcHOBHbIC
Ouosoruueckue HPHHIHITBI
HOCTPOCHUSI MaTepHaoB:

camMoopraHuzanmuss U camocOopka,
uepapxusi, MHOTO()yHKITHOHAIEHOCTh
Y Pa3BUTHE.

CeMMHClpCKOe 3aHAmMue
«buomornueckoe
MaTEpPHAIOBEICHUE»

buomarepuaJbl.

buomunepanuzanus.  3apoxkaceHHUeE,
poct U MOpdOIOTUs KPUCTAIIOB.
CTpyKTYypBL. buonornueckas
akTUBHOCTBb.  IIpoucxoxnenue u

1.4 | ctpoenue. CaoiicTBa
OuomaTepuaos.
buocoBmectumocTs. buononumepsl.
Paznaraemblie OromMaTepuabl.
MexaHn4eckue CBOMCTBA.
Cemunapckoe 3anamue
«buomarepuanbply
KoMno3nunonHsle

1.5 | omomarepuainl. CTpyKTypa "

CBOMCTBaA KOMIIO3MIIMOHHBIX
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MaTepHaJIOB. [Tonumepusie
KOMITO3UIIMOHHBIC MaTcpHraJibl.
KOMHO3I/II_[I/IOHHBICMapeTI/IaHLI Ha

OCHOBe Omokepamuk. Ou3nUecKue u
MEXaHUYECKHE CBoMcTBa. MeTonbl
WUCIIBITAHUS.

Cemunapczcoe 3anAamue
((KOM?ZOBMZ/;MOHHble 6u0mamepuaﬂ by

HanomartepuaJjsl.

Hanoxommnos3ursl. Bunanl
HAaHOMAaTEPHAJIOB, CBOICTBa u
IIPUMEHEHUS. CunepreTudeckuit

s ekt HaHoTexHONOTH. Pa3zBurtue

16 HAaHOTEXHOJIOTUNA U TOCIEICTBUS HX

WCIIOJIH30BaHUS. Ob6nactu
NIPUMEHEHUS. Tlorenmuan u
MEePCIIEKTUBBI PA3BUTHSL.
Cemunapckoe 3ausamue
«Hanomamepuanvl»
YMmHubIe MaTepuaJbl.
[Ibe3030eKTprYEeCKUEe  MaTepHUalbl.
CmnaBel ¢ maMaTteio  (GOpMBI U

1.7 | moJmMepsl.

CaMOBOCCTaHaBJ'II/IBaIOIJ_II/IC
MaTCpHraJibl. I/ICKYCCTB CHHBIC
MBIIIIBI. YMHEBIE IMOJIMMEPHI.
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[TpumeneHue. Knaccudukanus.
Ob6nactu IIPUMEHEHHUS u
NEPCIEKTUBBI Pa3BUTHSI.

CeMI/lHClpCKOQ 3ausamue « Y MHbIE
MaTCpHUaJIbLy

1.8

Martepuasbl MeINLIMHCKOT 0
HA3HAYEHUSI. OO6mme
NPEICTaBICHUS O OMOCOBMECTHMBIX
marepranax OCHOBHBIE MOJIXOABI K
CO3aHUIO OMOCOBMECTUMBIX
MmaTtepuaioB. OOnacTu HpUMEHEHUs
HCKYCCTBEHHBIX MaTepuasoB.
Martepuanbt TUISE CepIe4HO-
COCYAMCTON Xupypruu. MaTepuaibl
st IIPOTE30B KPOBEHOCHBIX
COCYJIOB. CunTeTnueckue
O6uozaerpagupyemMsle MaTepHabl.
Marepuansl i1 OpTONENMU U
CTOMAaTOJIOTHH. CopOeHTHI.
«/HTENNeKTya bHbIe» MaTepHalbl U
Ouomarepuanabl AN TUOPUAHBIX
(OMONCKYCCTBEHHBIX) OpPraHoB U
TKaHeW. 31 T1eyaTb OpraHoB U
TKaHEH.

CeMUHapCKUe 3ansamue ((MaTepI/IaJ'ILI
MCIHUIIMHCKOI'O Ha3HAYCHU )

1.9

Hudgposoe MaTepHaJIoBeIeHHe.
IIpoextupoBanue 0OBEKTOB.
[Mudpossie TEXHOJIOTH
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M3TOTOBJICHUS Bn reyarsb,
[OPOILKOBAasE METAUIyprusi M J1p.)
[udpoBoii KoHTposb KadecTBa (31

CKaHUPOBAHUA, KOMIIbIOTEpHAS
Tomorpadusi). KommbrorepHoe
MoOJIeJIMpOBaHUE OOBEKTOB U HX
CBOMCTB. [udposoe
B3aUMOJICHCTBUE c ApyTrUMU
00BEKTaMHU.

Cemunapckoe 3auamue «L{udpoBoe
MaTEpPUAIIOBEICHUE»

Bcero yacoB nmo jucuMIInHe

18

18

72

1
pedepar
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0.
. YMHbIE MaTepuabl, IPUMEHEHUE U NTEPCIIEKTUBBIL.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

[Tpunoxenue 2

OOHAOUHEHOYHBIX CPEACTBIIO JUCIIUIIJIMHE

«BI/IOMI/IMI/IKpI/IH B MaTE€pHUAJTOBECACHUMN U TEXHOJIOI'MU MaTEPUAJIOB»
Hampagsiienue moaroToBKH
22.03.01 MaTepuaJjioBeieHHe U TEXHOJOTHH MATEPUAJTIOB
O6pa3zoBarenpHas mporpamma (mpoduitb MOATOTOBKH)
IlepcnekTHBHBIE MATEPUAJIBI U TEXHOJIOTHH

Tembl pepeparTos
BruomuMeTnka- TeXHOJIOTUH BIOXHOBIICHHBIE OMOJIOTHEH.
OObeMHbIEe HAHOCTPYKTYpPHBIE KOMITO3UIIMIOHHBIE MAaTEPUAJIBI.
OcHOBHBIE CTPOUTENBHBIE OJIOKU — OMOTIOIMMEPHI.
[TpumeHeHre OGHOKOMITO3UTOBIO
KoMmo3unnoHHbIe MaTepHaibl HA OCHOBE CHIIMKATOB.
CamoBocCcTaHaBIMBAIOLIUECS MaTEPHATIBL.
O6uiacTu nprMeHeHus OMOMUMUYECKUX MaTEPUAJIOB.
buomuMeTrnueckuemarepuaibl, MpUMEHsEMbIE B MEIULIMHE.
OCHOBHBIE METO/IBI TIOJIyYCHHSI HAHOCTPYKTYPUPOBAHHBIX MaTEPHUAIIOB.
Marepuassl ¢ aMsATbi0, 0OCOOEHHOCTH MX IIPUMEHEHHUS.

@yHKUMOHAIbHBIE CBOMCTBA OMOMATEpUaIOB U MAaTEPUAJIOB KaK Y IPUPOIbI.
KoHCTpyKTHBHBIE U QYHKIIMOHAIBHBIC TPUMEPHI, 3AMMCTBOBAHHBIC Y TTPUPO/IHL.
bomuHepunu3zanus — poct 1 MOp(HOJIOTUs KPUCTAILIOB.

CoBpeMeHHbIE TEXHOJIOTUN 00pabOTKH MaTepUaoB.

CBepxTBEpbIE MAaTEPHAIIBL.

MHoro¢yHKIMOHAIbHBIE TOKPBITHS, 3aUMCTBOBAHHBIE Y TPUPO/IBL.
@yHKIMOHAIbHBIE TTOPOIIKOBbIE MaTepHalibl (OMOKEpaMHUKa).

OcHOBHBIE OMOJIOTHYECKHE TPUHIIMITBI TOCTPOSHHSI MaTEpHAIIOB.
bruoMuMuKpus - cUCTEMA NIOApaKaHUs KUBOU IIPUPOJE.

@DYHKIMOHAIbHBIE TIOKPBITHS, BIIOXHOBJICHHBIE PACTCHUSIMU U HACEKOMBIMH.
Camopa3nararomuecs aacTMacchl, OCHOBaHHbBIE Ha KJIETOUHBIX IIPOLIECCaXx.
[TprMepbl GUOMUMUKPHUN B apXUTEKTYPE U CTPOUTEIILCTBE.
MarepuanoBeneHue B OMOMUMUKPUH.

OBOIIOLMSA MAaTEPUATIOBECHHUS Y TEXHOJIOTMU MaTEPHAIIOB.
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12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

0.
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Bomnpocsl k 3auery
[lepcnekTHBBI TPUMEHEHNE OMOMUMUKPHH.
buomumukpus (OMOMHUMETHKA) — ONpeIesieHne, OCHOBHBIC ITOHSATHSA.
buomumukpusi, OnoMuMeTHKa, OMOHHUKA — TIOHSITHS, CXOACTBO U pa3Inyue.
[Ipumeps! npuMeHeHHs] OMOMUMHKPHH.

HcTopus pa3BUTHS OMOMUMUKPHUH C APEBHEUIITNX BPEMEH 110 HACTOSAIIEE BPEMSI.

buoMumernueckast apXuTeKTypa

[Ipenmer Guonornyeckoe MaTepruasoBeCHNE

HoBble TeHAEHIINH B COBPEMEHHOM MaTepHaIOBEACHUH

Pa3Butue MaTepuanoBeieHUs] M TEXHOJIOTHH MaTEpHAIIOB

OcCHOBHBIEC IPUHIUIIBI TOCTPOCHUSI MAaTEPHATIOB.

Camoopranuzanus 1 caMocOOpKa MaTepuaioB.

BuomnonuMeps! WM CHHTETHYECKUE MOJIMMEPHI- TOCTOMHCTBO U HEJOCTATKH.

brononumMeps! — OCHOBHBIE CTPOUTEIbHBIE OJIOKH.
buomarepuansl — TEHACHIMH U IEPCIIEKTUBBI Pa3BUTHS.
[TonmuMmepHBIEOMOKOMITO3UTHl HA OCHOBE OHMOPA3/1araéMblX CBSI3YIOLIUX.
Wmxenepus bmomarepuanoB — HayKa 0 OnoMarepuanax.
Hanomarepuainsl. O01acTh NpUMEHEHUS U IEPCIIEKTUBBI.
buomumeTnueckreHaHoMaTepUabl
brodyHkInoHaIM3MPOBaHHBIEHAHOMATEPUAJIBI
CamoOBOCCTaHaBIMBAIOLIUECS MAaTEPUAIIBL.

YMHBIE MaTepUabl

[Ipuponnsie Onomarepuansl.

XKuzHecnocoGHOCTh MPUPOJHBIX OMOMaTEpHAIIOB.

Matepuaibl MEAUIIMHCKOTO Ha3HAYEHUSI.

OOuue npeacTaBiaeHus 0 OMOCOBMECTUMBIX MaTepUaax.
OcHoBHBIE TOIXOABI K CO3AaHUI0 OMOCOBMECTUMBIX MaTEpHAIOB.

HHTCJ’IJ’ICKTy&J’IBHHC )51 6I/IOMaTepI/IaJ'H>I JJI 6I/IOI/ICKYCCTBGHHBIX OpTraHOB U TKaHEH.

MexaHn4ecKue CBOMCTBA OMOJOrMYECKUX TKAaHEH.

TpeboBanus k MaTepraiaM MEAUKO-OMOIOTHYECKOTO MPUMEHEHHSI.
CBOMCTBA )KUBBIX TKAHEH.

buonornyeckas COBMECTUMOCTb.

buocoBMecTrMBbIE TOJTMMEPHI.

Ob6nacTi mpuMeHeHUsI OMOCOBMECTUMBIX TTOJIUMEPOB U U3JEIUN U3 HUX.
Oprannydeckue moJIMMEPHBIE MTOKPHITHUS.

CrnnaBsl ¢ TaMATHIO (POPMBI.

MexaHnnuyeckue cBoicTBa OMOMUMETHYECKUX MaTEpPHAJIOB.
CoBMECTUMOCTh MaTEPUAJIOB ¢ OMOJOTHYECKIUMHE CPEIAMHU.
CamocOopka B HAHOTEXHOJIOTHH.

buomumeTndeckre 1 KOMIO3UIIMOHHBIE OMOMATEePHAIIBI.
[TpuHIUITBI TOCTPOCHUSI MATEPUAIIOB.
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BOHpOCLI AJid KOJVIOKBHUYMOB

1. Jaiite onpeneneHrne OMOMUMHUKPUN, ONOMUMETHKA U OMOHUKA.

2. B 4em pasznuuue M cX0ACTBO MOHATUH OMOMUMUKPUH, OMOHUKH U OMOMUMETHKA?
3. [TpuBenuTe NpUMEpPHI UCIIOIB30BAHUS OMOMUMUKPHH.

4. Caenaiite ucropuyeckuii 0030p pa3BUTHS HAYKU OMOMUMUKPHH.

5. Ha3zoBuTe HOBBIE TEHICHIIMN B COBPEMEHHOM MaTepUAIOBEICHUH.

6. Yro n3yvaer Onosoruueckoe MaTepuaioBeieHue?

1. Jaiite kmaccupuKannio TEXHHIECKUX MaTePHAIIOB TI0 TPUMEHEHUIO.

8. Kakue Tpe6oBaHus NPeNbIABIAIOTCA K OMOMUMETHYECKUE U KOMIIO3ULIMOHHBIX
O6uomarepuanoB?

9. Ha3zoBuTe 0OCHOBHBIE IPUHLIUIIBI IOCTPOECHUSI MaTEPHUAJIOB.

10.  HazoBuTte o0nacTu mpuMeHEHUs] ONOMUMETHYECKUX U KOMITO3UIIHOHHBIX OMOMaTepHaoB.
11.  Kakwue cnocoOsl mosyyeHn: OMoMaTepuaIoB Bbl 3HaeTe?

12.  TlepcrieKTUBBI MPUMEHEHHUS OMOMUMETHYECKUX M KOMIIO3UITMOHHBIX OMOMAaTEepHAIIOB.
13. Uro Takoe OMoMHHEpaIn3aus?

14.  Yro Takoe HaHOMAaTEpUAJIbl ¥ B YEM OTJIMYHME OT TPAJUIIMOHHBIX MaTepHaaoB?
15. HazoBute 061acTi NpUMEHEHUSI HAHOMATEPHAJIOB.

16.  IlpuBenute npuMepsl HAHOMATEPHUAJIOB.

17.  Kakue cnocoObl ogyyeHUss HAaHOMATepHalloB BbI 3HaeTe?

18.  CamocOopka B HAHOTEXHOJOHUSX - OIMHIIUTE MPOIIECC.

19. B uewm 3axmouaercst MmexaHu3M 3¢ dekra mamatu Gopmbr?

20.  IlpuBenuTe mpuUMepsl 00IACTEH MPUMEHEHHS MaTEPHAIIOB C TAMATHIO (DOPMBI.
21. CaMOBOCCTaHABIMBAIONINE MATEPHAIIBI U CITIOCOOBI UX CO3IAHMSL.

22.  CoBMECTMMOCTb MaTepUalIOB C OMOJIOIMYECKUMHU CPEJaMHU.

23. MexaHn4decKue CBOMCTBA OMOJIOrMUYECKUX TKAHEN U )KUIKOCTEM.

24.  OcHOBHbBIE OCOOEHHOCTH )KMBOI'0 OpraHu3Ma Kak 00beKTa UCCIIeJOBAHNUS.

25.  Yto o3HauaeT GLOCOBMECTUMOCTb?

26.  Kakwue ucnpITaHusi HA OMOCOBMECTHMOCTb MOJIMMEPOB HEOOXOAMMO MTPOU3BECTH IS
JaTbHEHIIIEro TpUMeHeH s ?

27. Oco0eHHoCTH TPUMEHEHUsI OMOMHEPTHBIX MOJIUMEPOB.

28. CuHreTndeckue OuopasiaraeMble MOJIMMEPhI

29.  Ilpumepsl IpUPOIHBIX OMOMATEPHAITIOB

30.  buononumepsl — MPUPOIHBIH MOIUMED

31.  KoHcTpyKUMOHHBIE M (PyHKIIMOHAIBHBIE IPUMEPHI 3aUMCTBOBAHUS Y TIPUPOJIBL.
32.  DBOJIOIUS MaTEepUATOBEICHUS U TEXHOJIOTUN MaTepUaIIOB.

33.  buomuHepenusauus — pocT U MOPQOIOTHsI KPUCTAIIIOB.

34. Komno3unmonnsie Marepuaibl B OMOMUMHKPHUU.

35. [Ipumepbl OMOMUMHKPHUH B apXUTEKTYPE.

36.  OCHOBBI KOHCTPYHUPOBaHHS O0BEKTOB HA AaTOMHO-MOJIEKYJIIPHOM YPOBHE.

37. CrpykTypa 1 CBOWCTBAa HAHOCTPYKTYPHBIX MATEPHAJIOB.

38. VYrinepoaHbie HAHOCTPYKTYPBI.

39.  YMHBIe MaTepHalbl U 00JACTH UX TPUMEHEHHUS.

40. AnnutuBHBIC TeXHOJOTHH (31 ITeYaTh, OMOIeYaTh)



