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1. IeJn, 3a4a4n U NVIaHUPYeMble pe3y/bTaThl 00YUeHUs 110 JHCHHIIIHHE.

K ocHOBHEIM ITe/ 1M OCBOCHHS THCHHILIHHLI «HaHoTeXHOIOTHH B MMPOHU3BOOCTBS KOMITOZHTOB »
CICOYCT OTHCCTH:

* (bOpMHpOBaHI/Ie HaBBIKOB, H606X0,[[I/IMBIX 06yanOH_IHMC${ I YUaCTHA B CO3JaHHH
HHHOBAIIHOHHBIX ITPOH3BOJCTBECHHBIX TeXHOJOTHH H HOBRIX MOJIUHMEPHBIX MATEPHAJIOB.
* (l)OpMHpOBaHHe OCHOBHBIX IIPHEMOB Mo3HABATEILHOMH ACATCIIBHOCTH 06yan-OH_[HXCH

IIpH H3YYCHHUH HAHOTEeXHOJIOTHH.
K ocHoBHLIM jagadaM OCBOCHHA JHCIHILITHHEI «HamoTexHoJoTHH B IMPOHU3BOACTBC
KOMITIO3HUTOB» CICAVCT OTHCCTH!

» pacoiupcHue H 3aKpCIJICHHEC ¥ 06yanOLHHXCH TCOPCTHUCCKHUX H IIPAKTHUCCKHX
3HAHHWH TT0 HGOPFaHH[IeCKOﬁ, OpFaHH[IeCKOﬁ, (I)HSH[IGCKOﬁ H KOMOHHHOﬁ XHMHH, HGO6XOI[HMLIX JJEA
MpOBE/ICHHA HAayYYHBIX HCCJ’[G,[[OB&HHﬁ H KOppeKTHOﬁ MOCTAHOBKH HHMKCHEPHO-TCXHOJMOTHUYCCKHX
OIITHMH3allHOHHBIX 3aJa4;

. H3YUCHHE OOYYAIONTUMHUCSA CYIHOCTH — (PH3HKO-XMMHUYSCKHX M XHMHYCCKHX
MIPOTIECCOR, TPOHCXO/SIIHX MMPH MPAKTHISCKOH pealH3allii HAHOTEXHOJIOTHIA
. ¢opMupoBaHHE YV OOYUAIOMIMXCS MPEICTABISHHH 00 OCHOBHBIX dTallaX pPelleHHS

KIIKYCBBIX 3ajaad peajlu3ali KOHKPETHOTO HaY4YHO-TIPOH3BOJCTBCHHOT O HalpaBJICHHA
COBPEMEHHOI'O MAaTEPHAJIOB S/ ICHH A

. O3HAKOMJICHHC 06y11aI-OH_[HXCH C JOCTHXKCHHAMHA COBpeMeHHOﬁ HaYKH,
MPpHMCHACMBIMHA pa3pa60TKe HaHOTeXHOHOFHﬁ, HCITOJILE2YVCMBIX TJIA IIPOH3BOACTEA KOMIIO3HTOB.

Obyuenune o JUCHUILTHHE « HaHOTeXHOIOTHH B IPOM3BOICTBE KOMIIO3HTOR» HAMIPaBJICHO HA
dopMupoBanne y 00yUaIOMMUXCS CISAVIONNX KOMITSTSHITHH:

Ko u HaumMeHoBaHNe ITepeueHs ILIAHHPYEMBIX Pe3Y/ILTATOR 00YUCHHA IO
KOMITeTeHIMIT JUCIMILIIMHE
1IK-1 HIIK-1.1. OcyuiecTrisgeT palMOHAIILHBIH BBIOOp MaTepHAJIOB,

CmocobeH K pazpaboTKe KOM- | HCXOs M3 3aJaHHBIX TeXHOJIOTHUYSCKHX CBOMCTB TOTOBOH Mpo-
MJIEKCHBIX PEIIeHHH B NpOu3- | TYKIHH.

pojctee uzfermwii u meronuk | UIIK-1.4. PazpaGaTeiBaeT METO/IHKH H CpeJICTBA HCIIBITAHUHM H
UCTILITAHMH W HWCCTIeIOBAHHH | HCCIIeMOBaHWH H3/1eIMi W3 KOMITOZHITHOHHBIX MaTepHAJIOB.
KOMITOZHUIIMOHHBEIX — MaTepHa-
JIOB

IIK-2 HIIK-2.1. PazpabaTeIBaeT MEPOIIPHSITHS IO COBEPIISHCTBOBAHUIO
CrocobeH  ompefensaTh 3KC- | POBEICHHS TabopaTOPHLIX HCMBITAHUE ChIPhS, TIPENPEroB U ro-
IUTyaTAITMOHHBIE  XapaKTepH- | TOBBIX KOMIIOZHITMOHHBIX MATEPHAJIOB.

CTHKH;, TmporuHosupoBath H | UIIK-2.2. KonTpomupyeT TEXHONOTHUCCKHE TTPOIECCH H PEIKHUMBI
OIMHUCBLIBATH MPOIECC JOCTIKE- | MepepaboTKU MOMHMEPHBIX U KOMITO2HIIHOHHLIX MATSPHUAJIOB.
HUA 3a/IAHHOTO YPOBHsI
CBOMCTB B MaTepHaliax




2. Mecro gucunivinibl B crpykrype OOII marucrparypsbl

Jucrunmmna b1.2.9]1.2 «HaHoTeXHONOTHH B TIPOU3BOJICTBE KOMIIO3ZHTOB» OTHOCHTCS K YaCTH
«INeKTHBHBIE JHCHHIUMHLD: Onoka b1, dopmupyemoit ydacTHHKaMu 00pasoBaTelIbHBIX
OTHOIIeHUH.

Jlucnuiuinia ¢BsizaHa JOTHYSCKH U CTPYKTYPHO-METOAMYSCKH €O CISAVIOUUMHU THCIIHUILIH-
HaMHu | npakTHkaMu OOIIL:

b1.1.1.4 MeTomoaorust HAYYHLIX HCCISTOBAHUH.

b1.1.5.1 ®Guzukoxumus MexkdazHbIX B3aUMO/IeH CTBHH.

b1.1.5.2 MarepHanoge/ieHUE W TEXHOJIOTHH KOMITO3HTOB.

b1.1.5.3 Merononorus ppibopa MaTepHaJIOB H TEXHOJIOTHI MPOU3BO/ICTEA KOMIIOZHTOB.

b1.1.6.1 HuctpyMeHTaIbHBIC METOLI HCCIASAOBAHMS, KOHTPOJS H HCITLITAHUST MATCPHATIOB

b1.2.1.2 IIpoexTHpOBaHHE W W3TOTOBJICHUE W3/ C/HI U2 KOMIIOZUTHBIX MATEPHAJIOB

b1.2.1.4 PeuuKIMHT U3SIHH U3 KOMITO3UTHLIX MaTepHATIOB

b2.1.1 YueOnast npakTHKa (03HAKOMHUTEIILHAS).

b2.2.1 IlpouzpoacTBReHHAs MPAKTHKA (HAYUHO-HCCISAOBATeILCKAsA paboTa).

B3.1 [loaroToRka K mpolleAype 3allUThl H 3aIHATa BLITYCKHOM KBaMM(pHUKAITHOHHOH paboThI.

OT/I 2. MaTeMaTHdecKast 00pabOTKa Pe3yIbTaATOB H3IMEPCHHH.

3. CTpyKTYpa H cojepskaHHe JUCITHTITIHHBI
3.1 Buapl yueoHo#H padoThI U TPYI0EMKOCTH
OO0mas  TPyA0eMKOCTh JIHCHMILUIMHBI  COCTABJIsieT 3 3aueTHble equHMIpl, T.€. 108
aKaJIeMHYeCKHX yaca (72 gaca — caMoCTOATeIbHAsA paboTa obyduaromuxcs). JUCITHIUIMHA H3YIaeTCs
Ha YeTBEPTOM ceMecTpe BTOPOro Kypca: JSKIUH — 18 9acop, MpakTHUESCKHUE 3aHATH — 18 dacos.
Oopma KOHTPOJIA — 3a4eT.

T — Beero | CeMecTphl
4YacoB 2
AYIUTOPHBIE 3AHATHA (BCero) 32 36
B Tom guncie: - -
JleKIIMOHHBIE 3aHATHS 18 18
[Ipaktuueckue zansatus / JlaGopaTopHeie paboThl 18 18
CamocToaTelbHAA padoTa (Bcero) 72 72
B Tom gncie: - -
[TonroToBka K JTeKIMOHHLIM 3aHATHIM (Pedepat) 36 36
IloaroToBka K npakTHYeCKUM 3amsTHsM (PIP) 36 36
IloaroToBka K MPOoMeKYTOUHOH aTTeCTAIIHN - -
Bup npoMe:kyTo9HOH aTTecTalluy 3AUET -
O0mas TpYIOoSMKOCTE Yac / 3ad. . 108 108




3.2

TeMaTHUYecKMI ITaH H3YUCHHUA THCITHILTHHLI

S[ Buan1 yueOHBIX 3aHATHIL, BRIIOYAR
E E %\ CAMOCTOATETLHYI0 PadoTy 00YUAI0-
QO
No Paznes/Tema Eu: % 3 HIXeH, Hae
I/1n Jucmmmmbl ‘g % 2| KoMTakTHas paﬁoTa CamocTo-
= TeJILHAS pa-
Beero — MpaKTH4Ye- | 6oTa o0yua-
CKHe 3aHATUA |  TONUXCA
1. | Tema 1. Beenenune. CTpyKkTypa, CBOM- 12 2 2 8
CTBAa W Ha3zHaUeHHE KOMIIO3HITHOHHBIX
MaTepHAJIOB.
2; Tema 2. Knaccudukanms v mpUMeHSHHS 12 2 2 3
KOMITO3HITHOHHBIX MATCPHAIIOB.
3. Tema 3. HaHOTeXHOIOTHUYECKHE OC- 12 2 2 8
HOBBI ITOJIYUSHU A KOMITO3HIIHOHHBIX Ma-
TSPHAJIOB.
4, Tema 4. TepMorutacTsl, CIocoObI Oy~ 12 2 2 3
YSHUS TSPMOILIACTOB, CBOMCTBA M TIpH-
MEHEHHE TePMOILIACTOR.
5. Tema 5. PeakTomacTel, ClIOCOORI Oy~ 12 2 2 3
YEHUSI PEaKTOIUIACTOB Ha OCHOBE peak-
IMMHOHHOCTIOCOOHBIX OJIATOMEPOB, CBOM-
CTBA WU TIPHMEHEHHE PeaKTOIIaCTOR Ha
OCHOBE PCAKIHMOHHOCTIOCOOHBIX OJIHT O-
MEpOB.
6. Tema 6. DmacTHYHBIC H JKECTKHE TTOJIH- 12 2 2 3
YpeTaHbl.
7. Tema 7. TlonMBHHUIXIIOPH]I, TIOJTHCTH- 12 2 2 8
pOJI M BEICOKOTIOPUCTHIE PE3HHEL.
8. Tema 8. HawnotexHonoruu mouduka- 12 2 2 8
1AM TIEHOTIACTOR.
9. Tema 9. CHHTaKTHbBIC TIEHOIIACTHI H CO- 12 2 2 3
TOTLITACTHI.
Beero 108 18 18 72
IIpoMeKyTOUHAS ATTeCTAIUS: 3a4€T - - -
Hroro 108 18 18 72




33 Comepranye TUCITHILTHHBI

Tema 1. Bremenne. CTpykTYpa, CBOICTBA M HAZHAYECHHE KOMITO3MIIMOHHBIX MaTepHa-
J0B. OCHOBHbBIC TOHITHSL, METOIbI U TeXHOIOTHH (hopmupoBaHud. OOIIHe CBeISHHUS O TOJIUMEPHBIX
KOMITO3UTAX U HAHOTEXHOJIOTHSIX.

Tema 2. Kmaccupurainuss ©W = npuMeHeHHe  KOMIIO3MIIMOHHBLIX — MaTepHAJIOB.
Knaccudukarus KOMIO3HIIHOHHBIX MATEPHAIIOB 10 crIocodaM MOJIyUSHHS U TIpUMeHeHH 1. MaTpuiib
W HanonHuTenH. [loBepxHoCcTHO-akTHBHBIE BemecTBa. CimnBaromue areHThl. Hamonnutenn u
MOTH(PHKATOPEI,

Tema 3. HaHoTexHo/IOTHYeCKHE OCHOBBI TOJIYYEHHU KOMITOZHMIIHOHHBIX MATEPHAIOR.
TexHoMOTHUSCKHE TPOIECChl, 00SCIeUHBAIOIINS HAHOTSKCTYPHPOBAHHUE PA3IHIHBIX MATEPHAJIOB.
ObopyaoBaHHe, MPUMEHIEMOE IIPH HAHOTCKCTYPHUPOBAHHH pAIHUYHBIX MaTepHalioB. BiusaHHs
TeXHOJIOTHUECKUX PEKHMOB TIOJIYIEHHS HAa CBOMCTBA KOMIIOZHIIHOHHBIX MaTepualioB. OCHOBHBIE
THTIBI  CHIPBS JIJISL TOJIYUEHHUS KOMITOZHITHOHHBIX MaTepualioB. BiusiHHe ChIpbs Ha CBOMCTBa
KOMITO3HITHOHHBIX MaTepuasioB. MojelH CTpYKTypbl W oOIHe TmapaMeTpbl €& KOJHUeCTEeHHOU
XapaKTepH3aIHH.

Tema 4. TepMoILTACTDI, CIOCOOHI MOIYUEHHUS TEPMOILTACTOB, CBOIiCTBA U IPUMeHeHHE
TepMoILTacToB. CrocoObl MONyUeHHs TepMoIUiacToB. WX kiaccudukanus. HemocTaTku u
npeuMylnecTBa. MexaHU3M BCICHMBAHHA TepMoIiacToB. OCoOSHHOCTH pEOJIOTHH pACIUIaBoB
razoHAMOJHEHHBIX TepMonacTor. Ilpeccopsiii MeTo/ TOJNyUeHHsST TepMoiuiactoB. becnpeccoebiit
MeTOJT ToJIyueHHs1 TepmornacTop. [lofydeHHe TepMOINIACTOR METOJOM JIHThA I10]] JaBJIEHHEM,
DKCTpY3HUEH, ABTOKJIABHBIH  MeTos, poTanHoHHOe  (hopMOBaHHE. [lenonmonucTUpoI,
MICHOMOIMBUHWIKIIOPUA, TICHOMOMHONS(HUHBL, TEePMOCTOHKHE MEHOTePMOMNACThI, HHTSTpasbHLIS
neHomIacTel. HaHoTeXHONOTHM B MOPOM3BOACTBE KOMIIOZMIIHOHHBIX MAaTepHalioB Ha OCHOBE
TEPMOILIACTOB.

Tema 5. PeakTolmacThbl, CMOCOOLI TMOJIYUEHHSI PEeaKTOILUIACTOB HA  OCHOBe
PEAKITHOHHOCTIOCOOHBIX OJIMTOMEPOB, CBOIHCTBA H MPHUMeEHEHHe PeaKTOILTACTOB Ha OCHOBe
PEAKITMOHHOCTIOCOOHBIX  oJmroMepoB. CBefleHHs 00 OCHOBHBIX — CMOcoDaxX  MOMYUCHHS
pPEeaKTOIUIACTOB Ha OCHOBE PEAKITHOHHOCTOCOOHRIX olHroMepos. OcoGeHHOCTH TTIeHO0Opa3oBaHus B
KOMITO3HITMOHHBIX MaTepHaliaX Ha OCHOBE peaKkTOILIACTOB. 3aTHBOYHBIA CMOCO0 MoJyueHHs
TOTOBBIX M3JCNIUH, HambIIeHHe. HaHOTeXIOMOTHH B NPOM3BOACTBE KOMIIO3ZHIHOHHBIX MaTepHAIOB
HAa OCHOBE PEaKTOILJIACTOB.

Tema 6. DaacTHUHBIE M KecTKHe MO/MypeTaHbl. O0mmee MOHATHE 0 MOJHYpeTaHAX, KaK
KJIACCE BBICOKOMOJICKYJBIPHBIX BemlecTB. llpenmymecrBa M HEJIOCTATKH KOMIIOBHITHOHHBIX
MOMIMMEPHBIX ~ MaTepHAJIOB  Ha  OCHOBE  ModMypeTaHoB.  HeoOXomuMocTh — MOMyUSHHA
razoHANOJHEHHLIX IOMHYPETAHOB. TeXHONMOTHYSCKHE OCHOBBI IOMYUCHHUS TIa30HAIOIHSHHBIX
MOJINYPETAHOB B 3aBUCHMOCTH OT HA3HAUCHHUS TOTOBOH NpoayKuu. Ceipbe. OCHOBHBIC XUMUYECKHE
peakiuu. TeXHOJOTHs HM3TOTOBJICHHS JKeCcTKoro u niactuunoro lIYV. CumecHTenbHbIe TOMOBKH.
Cxempl nmonydenust. HaHoTexHOMIOTHH B NMPOH3BOACTBE KOMIO3UIMOHHBIX MATepHATIOB HA OCHOBE
MOJINYPETAHOB.

Tema 7. IoJMBUHHMIXTIOPU, TOJMCTHPOJI W BBICOKOTIOPHCTHIE pe3nHbl. O0mme
HEOCTATKH MOJUMEPHBIX MATepUAJIOB TIPH HCIIONB30BAHMH B KauecTBe YINAKOBKH JUISl XpaHSHHS
MpoaAyKTOB mUTaHusL. CriocoObl CHIKSHHUS MAcChl M YBETMUSHHS POUHOCTH H3/ISIHH U3 OIMEPHLIX
MaTepHaloB. TeXHONOTHYSCKHE OCHOBBI HAHOTSXHOJIOTHH o00BLEMHOH M MOBEpPXHOCTHOH
MOIU(PHKAIINY TMOJUMEPOB H PEe3MH. 3aBUCHMOCTH CBOMCTB KOMIO3HIMOHHBIX MATEPHAJIOB OT HX
MOPHUCTOCTH.

Tema 8. HanorexHosiorum mMojMpHKAIMM  NeHOIIACTOB. [leHomactel Ha OCHOBe
PEaKIMOHHOCTIOCOOHBIX OJIMTOMEPOB, OCOOSHHOCTH TMeHooOpazoBaHUsA B TleHOMarTepHaliaX Ha
OCHOBE PeaKIHOHHOCIIOCOOHBIX OJMUroMepoB. HamonHeHHe MEHOIIACTOR HAHOHAMOJIHHUTEISIMH.
CrocoGbl  BReJeHHSA HaHoHamodHuTedeH. CpoHcTBa HAMONHSHHBIX — HAHOHATIONHHTSIAMHU
nmeHortacToB.  KapOoHHRalus HAaHOHAMONHEHHBIX MeHomiacToB. CpoilicTBa W IpUMEHEHHE
HAHOHAIIOMHEHHBIX MIEHOIUIACTOB.



Tema 9. CHHTAKTHBIE TIEHOTLTACTHI H COTOILIACTRL. CHGI_[HEU'IBHBIG obnacTH MPpUMCEHCHH A
KOMITO3HITHOHHOBIX ITOJIHMCPHBIX MAaTCpHAJIOB H Tp660BaHH$I K TaKHM MaTcpHaJlaM. O6IJ.IH6
MpeacTaBJICHHA O IMOJIHMCPHLIX MaTepHalax, HCIIOJLIYCMELIX IIPH PCIICHHH CIICITHAJILHLIX 3adaYv.
061_[[1/16 CBCIOCHHSA O HAHOTCXHOJIOTHAX, IIPHMCHACMLIX IIPH ITPOH3BOJACTE € ITOJIHMCPHLIX KOMITO3HTOB
CIICIIHAJIBHOI' O HA3HAYCHH .

3.4 TemaTura nparTU4ecKuX / J1adopaTopHbIX 3aHTHIA

Tema 1. CTpykTypa, CBOMCTBA M HA3HAUEHUE KOMITOZHITHOHHBIX MATEPHATIOB.

Tema 2. Knaccudukanus 1 npuMeHeHHe KOMITO3HITHOHHBIX MATEPHAJIOB.

Tema 3. HaHOTeXHOIOTHYECKHE OCHOBBI MOJYUSHHS KOMITO3ZHITHOHHBIX MATEPHAJIOB.

Tema 4. TepMOIIACTEI, CIIOCOOBI MOMYICHHUS TSPMOIIJIACTOR, CBOMCTBA H NMPUMSHEHHE TSpMOILIa-
cTtoB. HanoTexHoMmoruH, mMpuUMeHACMbIC MPH MPOU3BOICTES KOMIOZHIIMOHHBIX MAaTSpHAJIOB Ha OC-
HOBE TEPMOILJIACTOB.

Tema 5. PeaxTomnactsl, criocoObl MOJIYUEHHS PEaKTOIIACTOR HA OCHOBE PeaKIMOHHOCTIOCOOHBIX
OJIMTOMEPOB, CROMCTRBA U MPUMEHSHHE PLaKTOIUIACTOR Ha OCHOBE PRAKITHOHHOCIIOCOOHBIX OTUTOME-
poB. HanoTexHomoruu, mpuMeHsieMbIe TIPH MPOU3BO/ICTBE KOMITO3HITHOHHBIX MATEPUAIOB HA OCHOBE
PeaKTOILIACTOBR.

Tema 6. DracTHUHBIC U JKESCTKHE MOIMypeTaHbl. HaHOTEXHOIOTHH, IPUMSHASMBIS TIPH TIPOU3BO/I-
CTBE KOMITO3HITHOHHBIX MAaTSPHAJIOB HA OCHOBE MOJHYPETAHOR.

Tema 7. TlonHMBHHMIIXJIOPH/I, TOJUCTHPOI H BEICOKOMIOPHCTHIE pe3sHHbl. HaHOTEXHOIOTHH, IPHMe-
HsIEMbIE TIPH MPOU3BO/ICTEE KOMIIO3UITMOHHBIX MaTePHAJIOB HA OCHOBE PE3HH.

Tema 8. HanoTexHoIoruu Mo gu(HKAIIMH TEHOIJIACTOR.

Tema 9. CHHTAKTHBIC IISHOILTIACTEI H COTOMIACTLL

3.5 Yuedno-MeToan"eckoe odecrieueHne caMoCTOATe IHLHOI padoThI Mo THCIHTLITHIE

Ne Ne tembr Memoouuecxue yrxazanus
/T (pazmemna) 1O 8bINOAHEHIIO CAMOCINOSMENLHOT pabombl
JUHCLHIL/IMHbI
1. Bee temer | IlorTOpUTH cojlep:kaHue JIEKITHH 110 8 KoHCIeKTy. M3yuuTh pasjiessl U mna-

parpadbl 0CHOBHOH H AOMOJHUTEILHON IUTepaTyphl, YKA3aHHLIX Ipenoaa-
BaTesleM Ha JeKIUU. M3yuuTh TeopeTHUeCKHe pazJeibl H COepiKaHHE DKC-
MepUMEHTATLHON JacTH TabopaTOPHBIX paboT Mo pazeTy JHCITHILUTHHEL [ o-
TOBHTLCS K BLITOMHCHHIO KOHTPOILHOH paboThl 1Mo pa3aeTy JHCHHILIMHLL
HCIIOJIB3YSI KOHCIIEKT JISKIUH, TUTepaTypHble HCTOYHUKH, B TOM 4YHCIE pe-
cypcol MHTepHeTa.




4 YuebHo-MeToauueckoe u vudgopmManuontoe odecrevyenmne
4.1 Ommdka! 3akiaaKa HE OmMpeae/cHa.
1. TOCT P 7.0.3 CuctemMa cTaHAAPTOR IT0 HHGMOpMAITHH, OUOIHOTCUHOMY H H3JATCIBCKOMY
Jemy.
2. I'OCT P 2.105-2019. EnmuwHas cHcTeMa KOHCTPYKTOpPCKOH mokyMeHTaruu. OOmme
TpeOOBaHHA K TSKCTOBBIM JOKYMCSHTAM.

3. TOCTP2.106 Equnas cucTeMa KOHCTPYKTOPCKOH JOKYMEHTAITHH. TeKCTORBIE JOKYMEHTHI.

4.  TIpodcranmapt 40.167 - CrienuaiucT Mo KOMIIO3HITAOHHBIM MaTepHAJIAM.

5. Tlpodcranpapt 40.136 - Cienmanuct B o6s1acT pa3paboTKH, CONPOBOK/ISHUS H HHTET palliH
TEXHOJIOTHYECKHUX TIPOIECCOB H MIPOU3BOJICTE B 00JACTH MaTepHAJIOBE/ICHHS U TEXHOJIOTHH
MaTePHAJIOB.

6. llpodcranmapt 26.027 - CnenuaInucT Mo HepepaboTKe MOJAMEPHBIX W KOMITO3HITHOHHBIX
MaTePHAJIOB.

7. OI'OC BO 22.04.01 MaTtepuanoBe/IeHHE H TCXHOJIOTHH MATSPHAJIOR
4.2 Omudka! 3akjiagka He OMpeIe/eHa.

1.  Konnpator AL, XKypaernera I'.H., Bacuna HO.A., Apcenther J[.A. Ouznka U XUMHUA Tep-
MOTUIACTHYHBIX KOMITO3UTOB: yueOHuK. — Bosorya, Undpa-Unakenepus, 2025. — 316 c1p.

2. Konnapator A.IL, Komapora JLIO. Beinycknas kpamidukainorHasi pabota: MeTOHUSCKHE
ykazaHusa. — M.: MoCKOBCKHI rocy/1apCTBeHHBIH YHUBEepCHUTET NeuaTH HMeHH Mpana D&o-
poma, 2016. — 74 cTp.

3. Pexyc U.T., Jleeunmun C.1O., O6pyunukosa 5. A., Kontoxop B.JO. Ouznueckad xumus B
MPUHTMEAHATCXHOMOTHH: JabopaTopHble pabothl. — M.: MoOCKOBCKHH TrocyaapcTBeHHBIH
VHHBEPCHUTET MeuaTh UM. MBana @&mopona, 2016. — 138 c1p.

4.3. Jlono/THUTe/ILHAA JIMTEpaATYpa

4. Komoxos B.IO., Pexye H.T"., ypasnepa ['.I. Koamonanast XUMHA B TPHHTMSAHATSXHOJIO-
THH: JaOOPATOPHBIN MpakTHKYM. — M.: MOCKOBCKHH MTOTMTEXHUUCCKHH YHUBEPCHTET, 2023,
— 248 c1p.

6.  Kaxpamanner FO.H. TlenononumMepHbie HedTsiHBIE cOpOSHTHI. DKOIOTHUECKHE NTPOOIeMbI U
ux pemenus. baky: «29mm», 2012. 305 ¢

7.  Tloramuukor II.@O. MojgenmupoBaHHe W ONTHMH3AIHS MATEPHAJIOB H TEXHOJOIHYECKHX
nporeccop B nosmrpadun: yueOHoe mnocobme. — M.: Mockosckuii ['ocygapcTeeHHBIH
YuupepcuteT lleuatn umenu UBana ®&mopora, 2012. — 162 crp.

8. bepmua A.A. llemomonuMepel Ha OCHOBE pPEAKITHOHHOCIIOCOOHBIX OJHTOMEpOB /A.A.
bepmun, @.A. IlyTor. —M.: Xumusi, 1978. -296 c.

4.4 DIIeKTpOHHBIE 00pa30BaATEILHBIE PeCYPCHI

1.  hitp://www.nanonewsnet.ru/ - caiT 0 HaHOTexHOJOTHsIX #1 B Poccuu

2. http:/www.nanometer.ru/ - calT HaHOTEXHOJIOTHUecKoro obmmecTBa «HanomeTp»

3.  http://nauka.name/category/nano/ - HAayTHO-TIONYIISIPHBIN TTOPTAJI O HAHOTEXHOJIOTHUSIX, OHO-
reHEeTHKE W TIOJIYIPOBOTHUKAX

4.5 JInmeH3HOHHOE U CBOOOTHO PacIpocTpaHsieMoe IIPOr pAMMHOE odecTieueHe

1.  Omnepanuonnas cucTeMa (Microsoft Windows win aHaorn).

2.  TekctoBblit mponeccop, TAOIHYHLIN MpoLecCcop U CPEACTBO MOIISPKKH IPOLeIyphl hopMu-
POBAHUS DJICKTPOHHBIX MpeseHTaIii (Microsoft Office wim anamorn).

3.  IIporpammuoe cpeacTro mpocMoTpa web-ctpanun (Yandex Browser HTH aHATIOTH).

4.6 OmmoOka! 3akiaaKa HE OMpee/cHa.

1. Havunas snekTponnas Subamoteka: http://elibrary.ru/defaultx.asp

2. Ilpodeccuonanbaas nouckosad cucreMa Science Direct: hittp://www.sciencedirect.com/

3. @ejepasibHas YHHBEPCHTETCKAs KOMITbIOTepHas ceTh Poceun: hitp://www.runnet.ru/

4. DraextponHo-OubGinoTeuHas cuctema «Jlanby»:hitp://e.lanbook.com/




5 MaTepI/IaﬂbHO-TeXHI/I‘—IeCKOe o0eclieueHne AHCHHIIVINHBI

1. KommneroTepHele Kiaccsl oOmero (oHjia, mpe/lHa3HauSHHbIe JUIS NPOBE/ICHHS JISKIIHOHHBIX

3aHATHH M oDecledeHHsT BOZMOXKHOCTH — CaMOCTOSITeNIBHOM paboThl  obydaromuxes,
ocHaleHHbIe yueOHOH MeOenbio M DIeKTPOHHOM TOCKOH WM MepeHOCHBIM/CTAMOHAPHLIM
KOMITLIOTEPOM H IIPOSKTOPOM, PACIIONOKEHHLIE B yueOHoM Kopryee Nel mo aapecy r. Mockea,
ya. [Ipgaaumuukora, j.2a.

2. Ayautopuu oOmero ¢onaa, NpeaHa3sHauUCHHLIC I NPOBESACHHMSI IPAKTHYCCKUX HIIH
J1abOPATOPHBIX 3aHATHH, OCHAIGHHBIE HEOOX0MMOH Melellblo U BJIeKTPOHHOH JOCKOH HIIH
HEePEHOCHBIM/CTAIIHOHAPHBIM KOMIBIOTEPOM M IPOSKTOPOM, pACIOJIOKEHHbIe B yueOHOM
kopnyce Nel mo agpecy r. Mockea, yii. Ilpaauimaukosa, 1. 2a (Hanpumep, aya. 1013, 1014
wiM JabopaTopHbIe oMemenns aya. 1202, 1207, 1208, 1209, 1303).

[MTupoKOIIOJIOCHBIH 1OCTYI B INIOOAIBHYO TeIeKOMMYHHKAITHOHHYIO ceTh Internet.

4. TlepeueHb 0CHOBHBIX IPHOOPOB H 0GOPY10BaAHMS, HEOOXOMMBIX /I MATEPHAIBHO -TeXHHYE-
CKOro odecreueH s IPAKTHUSCKUX H JIAOOPATOPHBIX 3aHATHH: MIKadbI /I XpaHEeHUS XHMH-
KaTOB; IKa(bl /U1 XpaHeHHd 00pa3IoB MAaTEPHAJIOB; ATOMHO-CHIOBOH MHKPOCKOIL;, CKAaHUPY-
IOIMMH 3JIeKTPOHHBIH MHKPOCKOI, ONTHYeCKHe MHKPOCKOIBL, clekTpodoromeTpsl; Aubde-
PeHITHANLHBIH CKAHUPYIOMUH KaJIOpHUMeTp; IIpUOop I HaHeCceHHsI TOHKHX CJIOCB IOJIVIIPO-
BO/IHHKA (CIIMHKOATHHT); 4-X 30H/I0BOS YCTPOHCTBO JUIS H3MEPEHHUS HICKTPONPOBOIHOCTH,
JabopaTopHas YCTaHOBKA J1JIs1 ONIPe/IeJIeHHs] KpacBoro yrijla cMauHBaHHMsL.
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6 Ommodka! 3axiajika He olpe/ieieHa.

6.1 MeTomnueckne peKoMeHTaANUA I TIpenojaBaTe/si O Opranu3anun
oOydenus

PekoMeHIOBAHO MMHPOKOS HCTTOML30BAHHE AKTHBHLIX H HHTCPAKTHBHLIX METOOB 0OYUCHHS,
HAYYHOM H CIOPABOYHOM JHMTEPATYPLI MPH MOATOTOBKS VICOHO-METOIHUSCKHX MATCPHATIOB,
BO3MOKHOCTEH COBpEMEHHBIX HH(POPMAITHOHHBIX TeXHOJIOTHH (JUIS JIEMOHCTPAIHH HA JIEKITHOHHBIX
3AHATHAX ~ BHACOPPArMEHTOB  HAYUHO-TIO3HABATSILHBIX — BHACOMHILMOB H  COJACP/KAMHS
TCJACTPAHC/SIIHH, IOCBSIMICHHBIX  BOMPOCAM  TEXHOJNOTHH  Ta30HAIOIHCHHLIX — ITOJMMEPHBIX
MATCPHAIIOR).

6.2 Omubka! 3aknajaka He ompeaeiena.

B ocHore camocTosTensHOM paGoThl OOyUAONIAXCA JIEKaT: cofep:kanne paboueit
MIPOTPAMMBI JUCITHILUTHHLL, BOIPOCHI I TOATOTOBKH K KOHTPOJBHLIM paboTaM, CaMOCTOATSIBHOS
uzyueHue Internet-pecypcos mo Bonpocam MOACTHPOBAHUS CBOHCTB OJIUMEPHBIX KOMITOZHITMOHHBIX
MaTepHalioB. PekoMeH/TyeTcs MOBTOPHTE COJIepiKaHHE JIEKI[HH 110 KOHCIEKTAM; H2Y4aTh OCHOBHYIO
H JTOTIOJHHTCILHYIO JTHTCPATYPY; TOTOBHTHCS K BBITTOIHCHHIO KOHTPOJIBHBIX paboT Mo THCHHILIHHE.

ylleﬁHO—METOI[I/[‘IECKOE obecTieueHHe CAMOCTOATEILHOM paﬁoTLI 110 TUCITHILIHE

No No remut Memoouueckue yrazanus
n/n (pasnena) MO BbINONHEHI 0 CAMOCTOAMENBLHOU pabomul
JUHCIHILIHIBI
1. Bee Templ | [loBTOpHTE cofepikaHHe JICKIMH 10 ¢ KOHCIEKTY. M3y4uuTh pasgessl U na-

parpadbl OCHOBHOH M JOMOJHHATSIRHOH JUTSPATYPHI, YKa3aHHBIX MpeTofa-
BaTeJiCM Ha JISKIUH. M3yauTh TeopeTHYSCKUE pa3/cibl H CO/IepiKaHHue DKC-
MEPUMEHTAIBHOM YacTH JabopaTopHBIX paloT MO pasziely JHCHHILUIMHBL
[TonroToBUTHCS K BBHIMOJHEHHUIO KOHTPOJIBHOM paboThl MO pasjieny JUCITH-
IUTMHBI, HCTIONB3YS KOHCIEKT JICKIHH, JTHTepaTYpHble HCTOYHHKH H JIOCTO-
BEPHYIO HH(POPMAITHIO U3 I100aTBHOH TeIIeKOMMYHHKAITHOHHOH ceTH Inter-
net.




7 ®DoH/1 OLICHOYHBIX CPEJACTB
B mponecce 06ylleHI/I${ HCITOJB3VIOTCA CIICAVIOIMHUE OLCHOYHLIC (bOpMLI CaAMOCTOSITEJILHOH

paboThl  OOYHYAIONIMXCS, OICHOUHBIC CPEACTBA  TEKYIIETO KOHTPOJS  VCICBACMOCTH U
MIPOMEIKYTOUHBIX ATTSCTAITHI:

— pedepat o TeMe: « HaHOTEXHOIOTHH B TIPOH3BOICTBE KOMITO3HTOBR» (MHIUBHIVAJIBHO IS
KaXKJI0T0 00YUAIOMer0cs);

— pacuétHo-TpaduUIeccKue  paboThHl
MPAKTHYCCKUX/ TabopaTOPHLIX padoT);

(OTIIéTbI O IMOATOTOBKE H BBITIOJITHCHHH

— 3auéT.

B pe3yiibTaTe OCBOCHHA NUCIHILTHHBI (l)OpMHI)YI-OTCH CIICAYHOIIHE KOMITSTCHIIHH:

Koa n HamvenoBaiie NHuKaTopsI TOCTIKEHI KOM- DTanni popm-
KOMIIe Te L[ TMeTeHIHH Popma poBanmMst (paz-
KOHTPOJIS JIeJThI THCIH-

TLJIHHBI)

IIK-1 HUIIK-1.1. OcymecTBaseT panuo-

Crocoben K pazpaloTke | HabHBIA BRIOOp MaTepHANIOB, HC-

KOMITJICKCHBIX peIJ_IeHI/II:/I Xomas1 HBUSaﬂaHHHX UTeXHO.]'IOI‘I/IIIe- Y

B IIPOM3BO/ICTBE M3/ICHHI | CKMX CBOMCTB TOTOBOM MPOAYKIIHH. PIP Temur 1-9

u MeTonuk ucneiTanuii u | UIIK-1.4.  PazpabatbiBaeT MeTo- B

WCCIIE/IOBAHHM KOMITO3HM- | JIHKH W CPEJICTBA UCIIBITAHHU W HC-

IIHOHHBIX MATEPHAJIOB clleNoBaHHAN H3/IeNHH H3 KOMITO3H-

IIHOHHBIX MATEPHAJIOB.

IIK-2 HIIK-2.1. Pa3pabaTbiBaeT MeponpH-

CriocoGeH  onpeelidaTh | ATHS 110 COBEPIISHCTBOBAHUIO MPO-

SKCILTYaTAITHOHHBIC  Xa- | BeJCHHS TaOOpaTOPHBIX HCTIHITAHHH

PAKTepPHCTHKH;, TIPOTHO- | CBIPHS, TIPEMPETOB M TOTOBBLIX KOM- Pedepar

3UPOBATh M OIHCHIBATEL | O3HIIHOHHBIX MATSPHAJIOB. PT'P Tema 1-9

npoiece jgocrrkenud za- | UIIK-2.2. Kontpoaupyer TexHomno- 3ayer

JIAHHOTO YPOBHS CBOMCTB | THYECKHE MPOIECChl H PEKHMBI T1e-

B MaTepHajiax pepaboTKH MOTUMEpPHBIX H KOMIIO-

3UIIHOHHBIX MATEPHAIIOB.

7.2 IIkama 1 KPUTEePHH OLIECHUBAHUA Pe3YIbTATOB 00YUeHHST
[TokazaTeneM OleHUBAHMS KOMIIETSHIIMH HA Pa3JIMUYHBIX dTANaX HX (POPMHPOBAHUS SBJISIETCA
JTOCTH3KECHHE 00YUAOIUMHCS MIAHHPYEMbIX PE3YJIBTATOR 00y YSHHS 110 JIHCIHILTHHE.

Kpurepun onleHHBaHuA
2 3 4 5

IMokazareins

I1IK-1 CriocobeH K pa3paGoTKe KOMILTEKCHBIX pPellleHHI B IPON3BOACTRE H31e/HIT 1 MeTOTHK
MCTILITAHMI M MCCJIe0BAHITH KOMITOZHMIIMOHHBIX MAaTepHaIoB

HIIK-1.1.  Ocy-|O6yuatomutics He|OOyUaromuics OGyuatonuiics xo-|OO0yuarommiics B
MECTRJIAST pallH-|3HAeT W He yMeeT|yJ0BIeTBOpH- pONIO  3HAeT  H|COBEPIICHCTRE

OHABHBIH BBICOP|IPHUMEHATL METOALI|TeILHO  3HAeT H|yMeeT MNPHUMEHITH|3HaeT U yMeeT MpH-
MaTepHaIoB, HE-|pallHOHAILHOTO yMeeT IPHUMSHSTH| METOALI paIyo- | MeHsITh METO/IbI pa-
X0/ U3 3aJaHHBIX|BLIOOpA  MaTepHa-|METOALI panmo-|HaJbLHOTO  BBHIOOpPA|IIHOHATILHOTO  BBI-
TeXHOJIOTHYSCKHX JIOB, HCXO/IA W3 3a-|HAIBHOTO BhIGOpa|MaTepHalioB,  Hc-|0opa MaTepHalloB,
CBOHCTB TOTOBOH|IAHHBIX TEXHOJO-|MATePHAIOB,  HC-|XOAsl H3 3aJaHHBIX|HCXOJs U3 2ajaH-
IPOAYKIHH. THYSCKUX CBOMCTB (X0 H3 3aJaHHBIX|TeXHOJIOTHUSCKUX
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TOTOBOH  MPOAVK-|TeXHOJIOTHUYSCKUX |CBOMCTB  TOTOBOH|HBIX TeXHOJOTHUE-
ITHH. CBOHCTE  TOTOBOH |TIPOTYKITHH. CKHX CBOMCTB TOTO-
HPOYKITHH. BOM TIPOJTYKITHH.
HIIK-1.4. Pazpa-|O6yuatomutics He |[OOyuaromuics OGyuatonuiics xo- |OOyuarommuiics s
OateiBaeT MeTO-|3HACT M He YMET  |Y/OBJIeTBOPH- PONIO 3HAET H YMET [COBEPIIESHCTRE

JIHKH W Cpe/ICTBa
HCIIBITAHHN H HC-
CISIOBAIHE H3C-
MM M3 KOMIIORH-
ITHOHHBIX MaTepH-
aJloB.

MIPUMEHSITE TEXHO-
JIOTHH pa3paboTKH
METOHOB U CPSACTB
HCIIBITAHUAHN U HC-
clie/IoBanuH H3/ie-
JIHH H3 KOMIIO3HIIH-
OHHBIX MaTepHa-
JIOB.

TeJIbHO 3HAET H
YMeT MIPUMSHSTH
TeXHOJIOTHH pazpa-
OOTKH METONOB H
Cpe/ICTE HUCITBITA-
HUH WU UCCIIe/0BA-
HUN WZIeJIHH 13
KOMITOZHITHOHHBIX
MaTepHAJIOB.

OPUMEHSTh TEXHO-
JIOTHHU pazpadoTKh
METOIOB B CPEIICTB
HCIIBITAHUH U HC-
CIIe/IOBAHHH H3/1e-
JIHH M3 KOMIIO3HIH-
OHHBIX MaTepHa-
JIOB.

3HAET U YMET TIpH-
MEISTL TEXIHOJIO-
THH pa3paboTKH
METOHOB U CPSACTR
HCTIBITAHHH H He-
CJIe/IOBAHHH H3/e-
JIHH U3 KOMITO3HIH-
OHHBIX MaTepHa-
JIOB.

ITK-2 CniocobeH onpeesiTh KCIUIYATAIIHOHHBIE XAPAKTEePUCTHKH; IPOrHO3HPOBATHL H OIH-
CBIBATH IIpollece JOCTHXKeHHA 3/ITAHHOI0 Y POBHA CBOHCTBE B MaTepHAIAX

Kpurepuu oneHUBaHu s

Ilokazarenn
2 3 4 5
Ob0vyuaromuticd e |QOvuaromuiica " .
y o Y m OGyuatonmuiics xo-| OOyuaroniuiics B
BIIa/leeT HABBIKAMH |Y/IOBJIETBOPH-

HIIK-2.1. Pazpa-
OaTpIBacT Mepo-
OpUATHS TIO  CO-
BepIIeHCTBORA-
HHIO TIPOBE/ICHHS
nabopaTOpHBIX
UCIIBITAHHH  CBI-
phsi, TIPETIPETOB U
TOTOBLIX KOMIIO-
SUITHOHHBIX MaTe-
PHAJIOB.

pazpaboTKH Mepo-
HIPHATHH 110 COBEp-
MIEHCTBOBAHHIO
IpoBeIeHHsI ado-
PaTOPHBIX HCIIBITA-
HHH ChIphA, Npe-
IIPETOB U FOTOBBIX
ra30HAIOJIHEHHBIX
KOMIIO3HITHOHHBIX
MaTepHAJIOB.

TENHLHO BJIAJeeT
HABLIKAMH paspa-
OOTKH MEpOIpHSI-
THH TI0 COBEPITCH-
CTBOBAHHIO IIPOBE-
Jenus nabopartop-
HBIX HCIIBITAHUH
CBIPLSL, IPESIIPETOB
U TOTOBBIX T'a30HA-
MOJIHEHHBIX KOMIIO-
SHITHOHHBIX MaTe-
pHATIOB.

poIIo BiageeT
HABBIKAMH paspa-
OOTKH Mepompus-
THH 110 COBEpIIEH-
CTEOBAHHIO TIPOBE-
JleHus1 1abopaTop-
HBIX HCILITAHHH
CBIPBS, IPETIPETOB
¥ TOTOBBIX Ta30HA-
HOJTHSHHBIX KOMIIO-
3UITMOHHBIX MaTe-
PHAJIOB.

COBCPIICHCTRE BlIa-
JleeT HABBIKAMH
pazpaboTKH Mepo-
MIPHITHH IO COBep-
NIeHCTBOBAHUIO
npose/eHus Jado-
PATOPHLIX UCTIHITA-
HHH ChIPBSA, Tpe-
MIPEr OB H TOTOBBIX
ra30HAIOHSHHLIX
KOMIIO3HITHOHHBIX
MATSPHATIOB.

HIIK-2.2. Kontpo
JTHpYeT TeXHOJIO-
THYSCKHE TIPo-
IIECCHI U PeIKUMBI
nepepaboTKH T0-
JTAMEPHBIX U KOM-
HOZHITHOHHBIX Ma-
TePHAIIOB.

OOyUarOMHANRCS He
BJIa/lceT HABBIKAMH
KOHTPOJISI TeXHOJIO-
THYSCKHUX MPOIec-
COB H PSIKUMOB IIe-
pepaboOTKH TTOJH-
MEpHBIX H KOMIIO-
3UIHOHHBIX MaTe-
pHaIoB

OOVyYarOITHHCS
Y/IOBJIETBOPH-
TeJILHO BIIaeeT
HaBBLIKAMH KOH-
TPOJII TeXHOJIOTH-
JEeCKHX TIPOIECCOR
U PSKUMOB Tiepepa-
oTKH MoJIHMeEp-
HBIX 1 KOMIIO3HIIH-
OHHBIX MaTepHAIOB

OO0ygaronuics xo-
pONIO BIIAJIeeT
HaBBLIKAMH KOH-
TPOJII TeXHOIOTH-
YeCKHX IPOLIECCOB
U PSKHMOB TIepepa-
oTKH TIoJIMMep-
HBIX U KOMITO3HITH-
OHHBIX MaTepHAJIOB

OO0yUaroIUics B
COBEpINEHCTEE BJla-
JeeT HaBLIKAMH
KOHTPOJISI TeXHOJIO-
THYSCKUX MPOIlec-
COB U PEIKHMOB Tie-
pepaboOTKH T1OJH-
MEpHBIX H KOMIIO-
AUIHOHHBIX MaTe-
pHajIoB
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CTpyKTypa H colep:kaHHe JUCINILIMHEI «HaHoTexHoI0THH B IPOH3BOACTBE KOMIIO3HTOB> IO HATIPAB/ICHUIO IIOAT0TOBKH
22.04.01 MarepuasioBe/iecHHe H TeXHOJIOTHH MATEPHATIOB (MATHCTP)

N - Buik1 yueOHol padoThl, Dvpit
= = B BRJIIOYAS CAMOCTOATEILHYIO Buiki camocrosTe/lbHOM padoThl ATTe.
Paznen = % § padoTy CTYIEHTOR, CTY/ICHTOB ———
wn & =i H TPYA0EMKOCTH B Yacax
I/C | Iag | CPC | KCP | KP. | KIIL. | PIP | Pedepar | Kip | D | 3
Tema 1. Beenenne. CTpvKTYpa, CBOM-
1.1 | cTBa W Ha3zHAYeHHE KOMIIOZUIIHOHHEIX | 4 1 4 i
MATEPHAJIOB.
Hpaxmuuecxoe zanamue. «CTpyK-
1.2 | Typa, CBOMCTBA M Ha3HAYeHHE KOMIIO- 4 1 2 4 +
SHIUOHHBIX MATSPHAJIOB»
13 Tema 2. Knmaccuukaius B IpuMeHE- 4 5 4 B
HHE KOMIIO3HITHOHHBIX MaTEPHAJIOB.
Ipaxmuuecxoe zanamue: «Knaccu-
1.4 | pukanus U IpEMEHEHHE KOMITO3HITH- 4 2 2 4 +
OHHBIX MATEPHAJIOB.».
Tema 3. HaHOTeXHONOIrHUECKHE OCHO-
1.5 | BBI NONYYCHHUS KOMIIO3HIMOHHBIX Ma- | 4 3 4 i
TePHAJIOB.
Hpaxmuuecroe sanamue « Hanorexno-
1.6 | TOTHYSCKHE OCHOBBLI MOJIYUCHHS KOM- 4 3 2 4 4
HO3UIHOHHBIX MATSPHATIOBRY.
Tema 4. TepMOMIACTRI, CIIOCOORI TO-
1.7 | my4eHHs TepMOIUIACTOB, CBOMCTBA U 4 4 4 i
IPUMCHCHHE TSPMOILJIACTOB.
Hpaxmuuecroe zansmue «Lepmorina-
1.8 | cThl, cIOCOOBI MOJTYYEHHS TEPMOILIa- 4 4 2 4 0
CTOB, CBOMCTBA M NIPUMEHEHHE TePMO-
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IIaCTOB. HaHOTeXHOHOFHH, IpHMEHA-
CMELIC TIPH MPOHU3BOJACTBE KOMITO3HITH-
OHHBIX MAaTEPHAJIOB Ha OCHOBE TEPMO-
ILJIACTOB ».

1.9

Tema 5. Peakromiactsl, crnocoObl 1o-
JIyUCHHUS PeaKTOIIJIACTOBR Ha OCHOBE pe-
AKITHOHHOCTIOCOOHBIX ~ OJIUTOMEPOB,
CBOHCTBA M IIPHUMEHECHHES pPEaKTOILIA-
CTOB Ha OCHOBE PeaKIIMOHHOCHIOCO0-
HBIX OJIUTOMEPOB.

1.10

Hpaxmuqecxoe 3aHamue «PeakTonma-
CThI, CIocoObl IMOJYYCHHA peaKTOIlIa-
CTOB Ha OCHOBC peaKHHOHHOCHOCOﬁ-
HBIX QJIMTOMCE-POB, CBOMCTBA H IIpHMC-
HEHHE pCAKTOIIACTOB Ha OCHOBE pEaK-
HHOHHOCHOCO6HLIX QJIIMT OMCPOB.
HaHOTeXHOHOFHH, NpUMEHASeMbIC TIPH
MMPOH3BOACTES KOMITO3HITHOHHLIX Ma-
TCPHAJIOB Ha OCHOBC PCAKTOILIIACTOB.».

1.11

Tema 6. DnacTHUYHLIE H JKECTKHE IIO-
JIAYPETAHbI.

1.12

Hpakmuqea{oe 3aHamue ¢ IIacTHI-
HBIC H MKCCTKHUC ITOJIMYPETAHLL. Hano-
TEXHOJIOTHH, IPHMEHACMBIC TIPH IIPO-
H3BOJCTBEC KOMITIO3HITHOHHBIX MATEPH-
aJIOB Ha OCHOBE HOJIHYPETAHOB. .

1.13

Tema 7. TIoJMBUHHIXIIOPW/, TOJH-
CTHPOJ U BBICOKOTIOPUCTHIC PE3HUHBI.

1.14

Ipaxmuuecxoe szanamue «llonuen-
HUJIXJIOPU/L, TOJTUCTAPOI U BBICOKOIIO-
pucThIe pesuHbl. HaHoTexHoMOTHH,
OpUMSHSIEMBIE TIPH  TIPOU3BOICTBE
KOMITOZHITHOHHEIX MaTepHAJIOB Ha OC-
HOBE PE3WH.».
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Tema 8. Hanotexnonoruu Mo iudpuka-

1.15 2 4
ITAH [EHOILIIACTOB.
1.16 Hpaxmuuecroe sanamue «HaHoTexHo- 2 4
’ JIOTHH MOTHPUKAITHH TICHOILIACTOB ».
Tema 9. CHHTAKTHBIE [EHOIIACTLI M
1.17 2 4
COTOIIJIACTHL.
118 Hpaxmuuecrxoe zanamue «CHHTAKT- 2 4
’ HBIE TISHOIJIACTBI M COTOILTACTRIY.
Dopya ammecmanin
Bcero gacop 1o qUCHHAILIHIE 18 18 72
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IIpunoxenne 1 K
pabouell mporpamme

MHUHHUCTEPCTBO HAYKH U BEICIIETO OBPA3OBAHHS POCCHUCKON DOEINEPAITUH
QEIEPAJTIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE CBPA3SOBATEJIBHOE YYPEX JEHHE BBICIIIET O OBPASOBAHI A

«MOCKOBCKHH HOJIUTEXHHMUECKHH VHUBEPCUTET»
(MOCKOBCKUI1 NOJUTEX)

Hanpaenenune nogaroroeku: 22.04.01 MATEPHUAJIOBEJNEHUE M TEXHOJIOI'MH MATEPHMAJTIOB
OOII (mpoduns): «TeXHOTOTHH KOMIIOZHTOB»
@opma oOyUeHHS: OUHAS

Tun HpO(bGCCHOHaHLHOﬁ JCATCILHOCTH: HAYTHO -HCCJ’IGZ[OB&TGJ'ILCKHﬁ H TeXHOJOTHICCKHH

Kadenapa: MuHoBaIrioHHbIe MaTePHANLI IPUHTMETHARHAYCTPHH

®OH/I OLIEHOYHBIX CPEJICTB

no JIMCHUIIJIMHE
HaHOTEeXHOJIOTHH B IIPOU3BOICTBE KOMIIO3UTOB

Cocrag: 1. Ilacnopt doH1a OLIEHOTHBIX CPEJICTB

2. OnucaHue OIEHOYHBIX CPEJICTR:

Mockea, 2025 1.
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IMOKA3ATEJIb YPOBHS C®@OPMUPOBAHHOCTU KOMIETEHIIUMI

HAHOTEXHOJIOI'MA B ITPOU3BOACTBE KOMIIO3UTOB

OI'OC BO 22.04.01 «MaTepuajioBegeHHe U TEXHOTOTHH MATEPHATIOBY

B nporecce ocBoeHHs JaHHOH JHCHHIUIHHLI o0 yuaomuiics GopMHUPYET U JeMOHCTPHPYET CJISIYIONIHS KOMITe TeHIHM:

T Kop v wapukarTop nocru:xenus komne- | Texmosorus dgop-| @opma olle- C'TeTieHH yPoBHeii 0CBOCHMS KOM-
TEHNHH MHMPOBAHHMA KOM- | HOYHOI'0 2
Koa PopMyMpoBKa Koa DopMy I pPOBKA neTeHIMii cpejacTBa Tchesiam
ITK-1 Cnocoben k pas- HIIK - 1.1. | OcymecTBIsIeT pamuo- | JSKIHH, PI'P, BazoBbIii ypoBeHh:
pabomre Kom- HAJBHBIH BRIOOD MaTe- | MpakTHUSCKHE 3a- | K/P, YMEST IPUMEHSTDL 3HAHHS IPH pa3-
MAEKCHBLX petie- PHAJIOB, HCXOJSI M3 3a- | HATHS, camMocTosl- | P, paboTKe MOICICH TSXHOMOTHIC-
HUY 6 NPOU3-600- JAHHBIX TEXHOJIOTHYE- | TellbHad pabota 3 CKHX TIPOIecCoB B 00JIaCTH MaTepH-
cmee U30enit u CKHX CBOHCTB T'OTOBOH aJlOBeAcHHS H TeXHOJIOIHH IIOJTH-
MEMOOUK UCTIbL- NPOJIYKITHH MEPHBIX MATEPHAIIOB.
Manuit U uccie- IoBbneHHBIIT YPOBEHB:
AoEaHUTE KOMNO- TPUMEHSICT 3HAHHA TIPH paspaboTKe
BUYHOHHBIX M- MOARICH TeXHOJOTHICCKHUX MPOITec-
mepua-noe COB B 00JIACTH MaTepHATIOBEICHHS H
TeXHOJIOTHH Ta30HAIIOHEHHbIX M0~
JIMMEPHBIX MaTepPHAIIOB.
UIIK - 1.4. | PaspaGatsiBacT MeTO- JICKITHH, PIP, bazoBelii ypoBeHsb:
JMKH H CPEJICTBA HCTIBI- | TipaKTHUSCKHE 3a- | K/P, yMeeT BEIOUpATh METO/IbI U Cpel-
TaHHH H HCCIICIOBAHMHA | yorys, camocTos- | P, CTBA HCHBITAHHH H HCCIIEIOBaHHH
HAAEIHHE - B3 BOMIOIMIM™ | penpmmm pabora 3 W3EUH U3 KOMIIOZHITHOHHBIX Ma-
OHHBIX MaTEPHATIOB. TepHAIOB,
IoBbneHHBIIT YPOBEHB:
PaIHOHAILHO BRIOHpaeT METOIBI
CpeCTBa UCTIHITAHUHI W UCCIE/TOBA-
HHUH H3/IeJIHI W3 Ta30HAIOIHSHHBIX
TTOJIMMEPHBIX MATSPHAJIOB.
IIK-2 Cnocoben onpe- HIIK-2.1. PaspaGaThiBacT Mepo- JIEKIHH, PI'P, bazoBbIii ypoBeHb:
Oeamy IKCIYa- IPHATHSA II0 COBEpIICH- | MPaKTHIeckue 3a- | K/P, 3HAET NpeAbABIIAEMEIE K MaTepHa-
MAYUOHHBIE Xa- CTBOBAHHIO MIPOBEACHHST | HATHSA, CaMOCTOA- | , nam TpeGoBaHus U pazpabaTbiBaeT
PAKINEPUCTHUKU, naBopaTopHBIX HCMBITA- | TeibHAs paboTa P, MEPONPHSATHS 11O COBEPIISHCTBOBA-
NPOCHOZUPOEAIND HHH CBIPDL, NIPCIPCIOB H 3 HHUIO MIPOBEICHHS JJaO0paATOPHBIX
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1 OMUCLIEAMb
npoyecc OOCHI-
HCEHIA 3A0AH-
HO20 YPOGHS
CEOUCmE 6 Ma-
Mepuaiax

TOTOBBIX KOMITO3HIITHOH-
HBIX MaTCpHAJIOB.

HCTIBITAHHH CBIPBS, IIPEIPETOB H I'0-
TOBBIX KOMITO3HIIHOHHBIX MaTepHa-
JIOB.

IoBbneHHbIIT YPOBEHB:

yMeeT pazpadaTbIBaTh MEPOIPHs-
THSA 110 COBEPIISHCTBOBAHHIO IIPO-
Be/ICHHs J1a0OpaATOPHBIX HCTILITAHUH
ChIPB, MIPEIPETOB H TOTOBBIX ra30-
HAIIOJHEHHBIX OJIAMEPHBIX KOMIIO-
3HITHOHHBIX MAaTEPHAJIOB.

HIIK-2.2.

KoHTposnupyet TexHoO-
JIOTHYECKHE IIPOIeCChl
U peKHMBI IIepepa-
OOTKH MOTUMEPHBIX U
KOMIIO3HIMOHHBIX Ma-
TEPHAJIOB.

JIeKITHH,
IPaKTHYSCKHUE 3a-
HSITHSL, CAMOCTOS-
TeabHAs paboTa

PI'P

2

bazoBhIit ypoBeHb:

YMeeT BBLIIOJIHATL pacueThbl ONTH-
MaJIBHOT O PAcXOJOBAHUS MATEPHU-
aja Ha OCHOBE AaHAINRA VCIOBHH
SKCILIYATAIUHA MATSPHAJIOB, OLIEHKH
WX HAJISXKHOCTH, PKOHOMHIHOCTH H
SKOJIOTHYECKHX MOCIIE/ICTBHH TIpH-
MCHEHHSL

IoBbNIIeHHBIH YpoBeHD:
[IpumeHsieT 3HAHWA U YMEHUS JUIS
KOHTPOJIS TeXHOJIOTHUSCKHUX IIPO-
I[ECCOB H PEIKUMOB MepepaboTKH
ra30HANIOMHEHHBIX MOIUMEPHBIX
KOMITOZHITHOHHBIX MATEPHAJIOB.
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7.3 llepeyeHn O1EHOMHLIX CPeCTB MO AUCIMILIIHE

HanoTexnonoruu s MMPOHU3BOACTBE KOMIIOZHTOB

[Tpunoxenue 2
K pabouel nporpamme

HamMmeHopanue IIpencrapiienue
No OLEHOYHOTO CPeli- Kpatkas xapakTepHCcTHKa OIICHOTHOTO OLCHOUHOTO CPEi-
oC CTBa Cpeactsa ctBa B ®OC
PacuérHo- CpeicTBO IpOBEpKH YMeHHH o0y1uatoie- I
rpaduueckas rocsi CAMOCTOATENLHO peliaTh MpaKkTHIe- PHMEPDLL
1 paboTa CKHe 3aJJaUH H OIICHKH YPOBHS OCBOCHHUS ;?;
(PT'P) 00YUAIOIHMCS TIPAKTHISCKHX HABLIKOB
oS Cpe/IcTRO TPOBEpKH 3HAHUM W YMEHHM e
MPUMEHSITL MOJYUSHHBLIC 3HAHUA IJId pe- .
2 paboTa 3a0aHAH
(K/P) NICHUS 3aJa4 ONPECIICHHOTO THIA IO K/P
TeMe WM pazieiy
[IpoayKT caMOCTOATSIIBHOM paboTRI  CTY-
Peepar ITeHTA, TMPEACTABILIIONTHE co00l KpaTKoe H3- [Tpumeper
4 (P) UOJKEHHE B NMHCLMEHHOM BHIE ITOIVUCHHBIX TEM
PE3YJIbTATOR TEOPETHUYECKOTO aHaJM3a olpe- pedepaton
neleHHol HAavaHol (vaeGHo- HeCTenoORATE Th-
o ®opma MPOMEKYTOTHOH aTTSCTAITHH 00Y- [Ipumepn1
5 3) JAIOMIETOCH, onpeaesieMas yaeOHbIM TLIA- TSCTOBBIX
HOM TOJITOTOBKH 10 HAMIPABJICHHUIO 3aJaHHH
IHacniopT droHaA 01IEHOUHBIX CPEACTB MO TMCIMILTHHE
HaHOTeXHOJIOTHH B IPOHU3BOJICTBE KOMITOZHTOB
Koa
No koHTposm- | HammveHnoBanue
ru’_ KonuTtpomipyemMblie pasaeabl JUCIHUILTHHBI pyemoii OLIEHOYHOT 0
. KOMIIeTeH- cpeicTBa
MU
1 Tema 1. Brepenne. Crpykrypa, cpoiicTea 1 HazHavyeHue | [1K-1, PI'P,K/P, P, 3
KOMITO3HITHOHHBIX MAaTEPHAIIOB. TIK-2
2 Tema 2. Knaccudukanus u npuMeHenre komnosummon- | IIK-1, PI'P,K/P, P, 3
HbIX MAaTEPHAIIOB. I1K-2
3 Tema 3. HanorexHosoruueckne ocHoBbl TodydeHus | [TK-1, PI'P,K/P, P, 3
KOMITO3HITHOHHBIX MaTEPHAIIOB. TIK-2
4 Tema 4. TepmornacTsl, criocoObl osyueHnsd Tepmoria- | IK-1, PI'P,K/P, P, 3
CTOB, CBOWCTBA W IPHMEHEHHE TEPMOILIACTOR. I1K-2
5 Tema 5. Peakrtormactel, ciocoOkl nonyueHus: peakro- | ITK-1, PIP, P, 3
MJACTOB HA OCHOBE PEeaKIIMOHHOCMOCOOHBIX oyrome- | ITK-2
POB, CBOMCTRA M IPUMSHEHHE PEAKTOILIACTOR HA OCHOBE
PEAKITHOHHOCTIOCOOHBIX OJIMT OMSPOB.
(§) Tema 6. DnacTHUYHBIC H JKSCTKHE MOJIHYPETAHLI. IIK-1, PIP, P, 3
1IK-2
7 Tema 7. IloJMBUHHIIXIOPUA, TTOJIMCTHPOI W BbIcOKomO- | TTK-1, PIP, P, 3
PHCTBIE PE3HHBL IIK-2
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8 Tema 8. Hanorexnomnoruu moudukaruu nenonnactor. | IK-1, PIP, P, 3
IIK-2

9 Tema 9. CHHTAKTHBIE TTEHOIIACTHI H COTOILIACTEI. TIK-1, PIP, P, 3
IIK-2

1. IlepeueHs KOMITeTeHIIMI € YKa3aHHeM >TarnoB MX (GOpMHPOBAHHA B Tpoliecce OCBOEHHSN
JHMCIVILIMHBL. PopMBbI KOHTPOJIA GOPMHPOBAHNA KOMITETEeHIH

Irannt pop-
Kox dop
MUPOBAHMSH
Kovmeremnin o Popma KOHTPOJIH
(paszaesibl Jpuc-
OI'OC
IHTLTHHBI)

Cmocoben k pazpadotke kKommiekce- | IIK-1 | IIpomexyTouHbIi KOH-
HBIX pPelllcHHH B IPOH3BO/ICTBE U3/le- TPOJIh:
JIHH H MeTOOHK HCILITAHHH H HCCIIe- 3aveT
JTOBAHWUM KOMTTIO3UITMOHHBLIX MaTepH- Texynit KOHTPOJIL: Bcee paznenst
AJIOB BBLITIOJIHEHHbIE WH/THBH/TY-

ampubie 3aganus (PI'P, P,

K/P).
Cmocoben onpenensats dkcmyaTamu- | [IK-2 | IIpomexyTouHbIi KOH-
OHHBIC XapaKTCPUCTHKH, IPOTHO3H- TPOJIb:
poBaTh M OMMHCHIBATEL MPOIECC JOCTH- 3aqeT
JKEHHS 33JITAaHHOTO YPOBHS CBOMCTB B Texynunmi KOHTPOJIL: Bee paznenst
MaTepualax BLIMIOJTHEHHELIC HHAUBUIY -

anbHbIe 337a0us (PI'P, P,

K/P)

2. llokazaTe/ M U KPUTEPUH OLIEHHBAHUH KOMIIETEHIIMHA TTPH M3YUeHHH TUCIUILIMHBI, OTIHCA-
HHE HIKAT OLEHMBAHMSA
2.1 Kpurepun BLICTABJICHUH OLIEHKH 110 JIUCIUTLIIHHE

[IpomekyTouHast aTTecTanus 00yJarOIUXCS MIPOBOJIMTCS MO PE3YIIBTATAM BBITIOJIHEHHS BCeX

BH/I0B yueOHOM paloThl, NPEeIyCMOTPEHHBIX YUeOHBIM IIJIAHOM 110 JaHHOH aucuuivrie. [Ipu ntom
HAa VCMOTpeHHe IIpelofaBaTelisl MOIVT VUHUTBIBAIOTCA Pe3YJbTATHl  TeKVINEro KOHTPOJ
VCIIeRaeMOCTH B TeueHHe ceMecTpa. OIeHKa CTeleHH JOCTHIKESHUS 00VIAIONTUMHCS TUTAHUPYeMBIX
pesyibTaToR O0YUeHHs 1O JIMCIMIUIMHE TIPOBOJHTC IperojaBaTesieM, BeJIYIIHM 3aHATHS 110
JUCIHIUIMHE, METOJO0M HKCHepTHOH oleHKH. [lo HTOramM mnpoMeKyTOYHOM aTTecTaluu 1o
JIUCIHTUUIHHE BBICTABJIAETCS OIEHKA «3aYTEHO» (KOTIMYHO», «XOPONIO», «YOBISTBOPHTEILHOY ) HIIH
«He 3a4TeHO» («HEY/IOBJICTBOPHTENRHO»). K MpOMeKyTOYHOH aTTeCTallHH JOMYCKAKTCA TOJIBKO
oOyudaroniuecsi, BBIMOJHUBITHE Bce BUBI yueOHOH paboTel, TpeycMOTpeHHBIe paboueh

MPOrpaMMOH.
Hikanra oyerneanun Onucarnite
BrInosHeHBI Bee BHABI y4eOHOH paboThl, NMPeTyCMOTPSHHBIE y4e0-
= = HBIM ITaHOM. O0yJaromuiics JeMOHCTPHPYET COOTBETCTBHE 3HAHUH,
= o w
;[% = YMEHHH, HABBIKOB IIPHBE/ISHHBIM B TaOJIMIlaxX ITOKasaTesleH, olepH-
& 5 pyeT NpuoOpeTeHHBIMH 3HAHHAMH, YMEHHAMH, HaBBIKAMH, IPHME-
HSeT MX B CHTYAUMsX IOBLIMICHHOH ¢I0:KHOCTH. IIpH >ToM MoOryT
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OLITEL JOIIYIICHLI HE3HAYHTCIILHLIC OI_HI/I6KI/I, HCTOUHOCTH, 3aTpyaHC-
HHA IIPH aHAJHTHYUCCKHX OIICpaAllHAX, IICPCHOCE 3HaHHH " yMeHI/Iﬁ Ha
HOBEIC, HECTAaHIAPTHBIC CHUTYAllUH.

Bemmosmensl Bce BHABI yueOHOM paboThl, mpeaycMoTpeHHbIe yued-
HBIM TUIaHOM. OOVUAIOMHHCT JeMOHCTPUPYET HEIOJIHOe, MPaBHIIh-
HOS COOTBSTCTRHE 2HAHUH, YMEHHH, HABLIKOB MPUBSACHHLIM B Ta0IH-

Xopomo

1ax MoKazaTeNIeH, MO0 ¢C/TH U STOM OBLTH JOMVIICHBI 2-3 HecyIe-
CTBEHILIE OITHOKH.

Brimommens! Bce BHALI yaeOHOH paGoTwl, MpeaycMOTpeHHBIe y4e-
HbIM I1aHOM. OOyYaroIuics JISMOHCTPHPYET COOTBETCTBHE 3HAHUH,
B KOTOPOM OCBeI[eHa OCHOBHAS, Hauboslee BasKHas UaCcTh MaTepHAJIA,
HO IIPH HTOM JOIYISHA OAHA 3HAYHTEIBHAS OIHOKA U HETOUHOCTE.

Y,HOBJ'IGTBOPI/ITGJ'ILHO

He BeImosHEH OHH WM Gojiee BHIOB yueOHOM paboThl, MpeaycMoT-
PEHHBIX VUeOHBIM IUTaHOM. OOVUAIOMHKICT JeMOHCTPHPYET HEMoJ-
HOE COOTBSTCTRHE 3HAHUH, YMSHUH, HABBIKOB MPUBSISHHBLIM B Ta0IH-
Iax MoKazaTesicH, TOMYyCKaloTCsl 3HAUMTEIbHBIC OUTHOKH, MPOSBIS-
eTcsl OTCYTCTBHS 3HAHMM, YMSHHH, HABBIKOB IO POy HMOKazaTeNeH,

He nauteno

06yanOHIHﬁCH HCIILITEIBACT 3HAYHTCIILHLIC 3aTPYVIHCHHA IIPpH OIICPpH-
POBaHHH 3HAHUAMH H YMEHHAMH IIPH UX IIEPEHOCE HA HOBBIC CHTYa-

HeymoBaeTROPHUTENBIHO

[HH.

2.2. Kpurepuu oOIleHKH BBIIOJHEHHS OOYUAIOLIMMCH HWHIUBHIYAJILHOTO 3aJaHHA Ha
MPAKTHYECKOM 3aHATHM
(popmupopanue kommeteHiui 1IK-1, 1IK-2)

— HHIUBMAyAJILHOE 3a/iaHHe BLIMOJHeHo: paspaboTaH u odopmieH pedepaT Mo Teme
3aHATHA, MOATOTOBIIGHA MpPe3SHTAIMSA MOKIAJa Ha 2aHATHH, IPOH2BEISHBI 0e3 OmMHOOK BCe
HeOOXOAMMBIS pacuyeThl H ¢eNaHbl 000CHOBAHHBIS BHIBOIBI;

— MHIUBH/IYAJIbHOE 3a/IaHHe He BBINIOJIHEHOo: He pazpaboTaH Wi He odopmIieH pedepar
10 TeMe 3aHATHA, He TOJIFOTOBJICHA TIPE3SHTAIUSA JIOKJIa/ia HA 3aHSATHH, pacueThl MPOU3BE/IEHbI C
OMUOKAMH H OTCYTCTBYIOT 00OCHOBAHHBIE BHIBOJIBI.

2.3. Kpurepuu olieHKH BbIIO THEHHS] KOHTPOJILHOI paGoThl
(popmupopanue kommeTeHiui 1IK-1, 1IK-2)

KonTponsHas paGoTa BHITOJHSASTCA 10 BAPHAHTAM, BKITIOYAKOIAM BOIIPOCHI 1O H3YUEHHOMY
Matepuany. BrllloJHeHHe KOHTpOJILHOH paboThl OIEHHUBACTCS B COOTBETCTBHH C MPOICHTOM
MPABUIILHBIX OTBETOB.

— COTJIMYHO» - CBBINIE 85% NpPaBUJILHLIX OTBETOB;

— «xopommo» - oT 70,1% mo 85% mpaPUILHLIX OTBETOB;

— «YIOBICTBOPUTEIBLHOY - OT 53,1% mo 70% mpaBHILHBIX OTBETOB,

— «HEYJOBJESTBOPUTEILHO» - 0T 0 10 55% npaBWILHBIX OTBETOR
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Kaxpiit Bonipoc KoHTpoJIbHOH paboThl oleHHBaeTcs 1o maTudauibHOM mikane. Mtorosas
OLICHKA 10 KOHTPOJILHOH padoTe BLICTABIISICTES, MCXOASI U3 CYMMBI OaljIoB, MOJYUSHHBIX 3a TpH
3a/IaHHS.

«3» (MATH 6aLToB): 00YUAIOMIAHCS JeMOHCTPHPYET CHCTEMIbIe TeOPeTHUSCKHIE 3HAHMS: Ha
TEOPETHUSCKHH BOIPOC KOHTPOJILHOH paboThl OTBEUAST IPAMOTHO H IIOJIHO, 3ajlauy pemaer Oe3
OMHUOOK U ¢ HEOOXO/IMMBIMH TOSCHEHHSIMH.

«b» (4ernipe Oasnia): obyuaromuiics ¢ HeOOJIBIIMMH HETOYHOCTAMH JIEMOHCTPHUpYET
CHCTEMHBIS TeOpeTHUEeCKHE 3HAHMS: HAa TEOPSTHUYSCKHHM BOIIPOC KOHTPOJIBHOH paboThl oTBeuaeT
IPaMOTHO U [OJIHO, 334249y pemntaeT 0e3 TpyObIX oMHGOK H ¢ HeoOX0AUMBIMHE ITOACHSHHUAMHI

«3» (Tpu Ga/L1a): o0yUaIOMUHCS He JeMOHCTPHPYET CHCTEMHBIX TeOpeTHUSCKHE 3HAHUHN: Ha
TCOPETHUECKUH BONPOC KOHTPOIBHOH paboThl 0TBeUAET YACTHUHO U ¢ CYIISCTBSHHLIMH OITHOKAMH,
3aJlavy pellaeT ¢ CYIECTBEHHBIMH OIMUOKAMH H He J1aeT HeOOX0/IMMBIX MOACHEHHH.

«2» (aBa da/LTA): OOVUAIOMIMHICS HE HMEST CHCTSMHBIX TCOPSTHUCCKHE 3HAHHH: Ha BOTIPOC
KOHTPOJIBHOHM padoThl 0TBEYAST YACTHYHO M ¢ IPYOLIMH OmMHOKaMH, 3aJady pemaeT ¢ IpyOobIMH
OMHUOKAMH M He /1aeT HeOOXO/THMBIX MOACHSHHH.

«1» (omuH Oawa): oOydaromuiics He HMeeT CHCTEMHBIX TeOpeTHUYSCKHE 3HAHHMH: Ha
TEOPETHUSCKHH BOIIPOC KOHTPOJILHOH paloThl He OTBEUAET, 3a/1a4y He penlaet.

2.4 Kputepun ol1eHKH OJIAHKOBOT'0 TeCTHPOBAHUSH
(popmupoBanme komnerenmun IIK-1, ITK-2)
brankoBoe TeCTHpOBaHHE OIICHHBAESTCS B COOTBETCTBUH € IIPOIIEHTOM IIPABUJILHBIX OTBETOB,
JTAHHBIX 00YYAIOIHMEs Ha BOTIPOCHI TECTA.
CranjiapTHasi 1iKaja COOTBETCTBHUS pe3yJIbTATOB TECTHPOBAHMS BhICTABIsAeMOH OaUlbHOM
OllEHKE!
— «OTJIHYHO» - CBBIIIE 85% MpaBWILHBIX OTBETOB;

- «xopomo» - oT 70,1% g0 85% NpaBUIBLHLIX OTBCTOB;
- «YOBJCTBOPUTENBHOY» - 0T 55,1% mo 70% nmpaBHILHBIX OTBETOB;

- ot 0 10 55% mpaBWIbLHBIX OTBETOR — «HEYIOBIICTBOPHTCILHOM
PernaMeHT TeCcTHpOBAHUS BKIIOUALT:
- KOJIMYEeCTBO BoNpocor — 20;

— MpOJOJLKHTCIIBHOCTE TECTHPOBAHHA — 40 MHUHYT,

«5» (OTJIMYHO): TECTHPYEMBIH JIeMOHCTPUPYET CUCTEMHbIE TEOPETHUSCKHAS 3HAHHUS, BIajIeeT
TepMHHAMH H 00J1a1aeT cloco0HOCTRIO OBICTPO pearupoBaTh Ha BOIIPOCH! TECTA.

«4» (XOpo1o): TCCTHPYEMBIH B LEJIOM JEMOHCTPHPYET CHCTEMHBIC TCOPETHUSCKUES 3HAHUS,
BIIajieeT GONBITUHCTBOM TePMHUHOB W 00jajiaeT crnocoOHOCTEI OBICTPO pearupoBaTh Ha BOTIPOCHI
TecTa.

«3» (YIOBJIETBOPUTE/ILHO): CHCTEMHBIE TEOpPETHUESCKHE 3HAHUS Y TEeCTHPYEMOTO
OTCYTCTBYIOT, OH BaJeeT HEKOTOPLIMH TepMHHAMH M Ha BOIPOCHI TecTa pearupyeT JOCTaTOUHO
MeJICHHO.

«2» (HeyIOBJIETBOPUTE/ILHO): CHCTEMHBIE TEOPETHUCCKHE 3HAHUA Yy TeCTHPYEMOTO
OTCYTCTBYIOT, TEPMUHOJIOTHEH OH He BJIQJIeeT U HA BONIPOCH] TECTA pearupyer Me/IJICHHO.
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HpaBmIa MpOBEAEHHUHA KOHTPOJIBHBIX pa60T o JUCIHHITIIHHE
1. BaﬂaHHH BBITIOJTHAROTCH CAMOCTOATC/ILHO, bes KOHCY.]'IBT&I.IHFI C MMperogapaTejicM HJIH ¢ JpYTHMH

00 YIAFOIIHMHCS.
2. llpenogaBaTenro MOXKHO 3a7aTh BOIIPOC B TOM CJIy4ae, €C/IM €CTh HESICHOCTH B TEKCTE 3a/JaHH.
3. Bpems BHIIONHEHHWS 33jJaHUH CcTporo orpanndeHo — oObiaHO 30-40 MHHYT, HO BHOJHE

JTOCTATOYHO JJISl CIIOKOMHOT O OTBETA Ha BCe BOMPOCHL.

4. OOydJaromuics MOKeT HAMMHCATh CBOM KOMMEHTAPHH H JOTIONIHEHHS K JTF0O0MY BOTIPOCY 23/ 1aHHS.
Ecrm mpu sToM OvAeT MpOJSMOHCTPHPOBAHO XOpolliee 2HAHHE CYTH BOIMpoca, TO TaKHe
JOTIOTHEHHS SIBJIIIOTCS OCHOBAHHEM [T T0OABISHHS MPLIoJaBaTe IeM IOTOTHHTSIFHBIX 5aIoR
K o0Imiel peHTHHTOBOH OIfCHKE 3a BHIMONHEHHE 3aJaHus. OJHAKO KOMMCHTAPHH U OMOHSHH
HE 3aMeHSIOT coO0H OTBETA MJIM OTCYTCTBHS OTBETA HA COOTBRTCTBYIONHH BOTIPOC 3aTaHHSL

2.5. Kpurepun onteniu pedeparta
(dopvupoBanmne kovmeterit 11K-1, 1IK-2)
Pedepat onennraetes B quanazoune ot 0 qo 40 Sanmo. bamumt za pedepat HagucHaoTCS
CIIE/IYIOIUM 00pa3oM:

Ne Pesyibrarbl KOHTPOJIBHBIX MEPONIPHSITHI Koauyecteo | Koneunslii pesyabrar
Gannon Mo KOHTPOJILHOI ToYke
1. | B pedepare Tema packprITa NOMHOCTEEO, pafioTa BHIIONHEHA | o1 76 10 100 3AYTEHO

B CPOK; obopMIeHHe, CTPYKTYPa H CTHIL PaGoTH COOTRET-
CTBYIOT NIPeIbSBISEMBIM TPeOOBAHUSAM K TEKCTOBBIM JIOKY-
MEHTaM; paboTa BBIITOIHEHE CAMOCTOSITENBHO, ITPUCYT-
CTBYIOT cOBCTBEHHEIE 0000, 3aKIIFOYeHNS 1 BEIBOJEL,
IIPABHIILHEIE OTBETHL HA BCE BOTIPOCHL ITPH 3aIuTe paboThl.
Obyuaromuiics Ha BEICOKOM YPOBHE BajeeT HABBIKAMM I10-
HCKa, aHaIi3a MaTeprana B ceoeil npodeccronanbHO fes-
TeJIbHOCTH

2. | Tema pedepata packpriTa ¢ He3HATHTENIEHEIMH 3aMedaHI- or 51 o 75 3AYTEHO
SMI, pafoTa BEITIONHEHA B CPOK, B 0OpMISHHH, CTPYKTYPE
H cTHIE PaboThl HeT rpyOhix omuboK;, paboTa BEITOIHEHA
CAMOCTOSATENBHO, TIPUCYTCTBYIOT coOCTBEHHBIE 0800MIeHuS,
3aKNIOYEHNS W BEIBOABL, AaHBI IIPABMIILHEIE OTBETHL HA BCE
BOITPOCH! ¢ MOMOIIBIO [TPETIOAABATENS ITPH 3allHATe PabOoTHL
Obyuaromuiics BIagieeT HABBIKAMH TIOMCKE, aHAIM2a M HC-
TIOJIE30BaHNs 0030pOB, HOPMATHBHEIX JIOKYMEHTOB B CBOEH
npodecCHOHATBHOM NeATeIEHOCTH

3. | Tema pedepara packphiTa He MOTHOCTHIO; paboTa RBITION- oT 26 110 50 3a9TeHO
HeHa ¢ HAPYIIeHHsIMH Tpadrka, B oQopMIEHHH, CTPYKTYpe
H cTHIIE paDOTH eCTh HeLOCTATKH, paboTa BEITIONHEHA ca-
MOCTOATENBHO, TIPHCYTCTBYIOT COOCTBE@HHER 0000IIeHI,
TIPH 3aI0HTe paboTEL IONYIEeHE OTBETEL HE Ha BCE BOTIPOCHL
Ofyuaromuiica Ha yIORTETBOPUTENEHOM YPOBHE BIafeeT
HaBBIKaMH TTOHCKA, aHAIN34 M MCIIOIB30BaHNAA HOPMATHB-
HHIX JOKYMEHTOB

4. | Pazpentt pedepara BHITICNHEHB HE MOTHOCTBIO HITH BRITION- or 0 o 25 He 3ayTeHO
HEHEI HeNPaBUIILHO; OTCYTCTBYIOT HITH CAETaHbl Helpa-
BHJILHO BEIBO/IE M 0G0GTIIeHNs, odopmMieHnre paloThl He co-
OTBETCTBYET NPEABARISAEMEIM TPeOOBAHHAM; HET OTBETOR
HA BOTIPOCH! MTPETIOAABATENS TIPH 3armuTe paboTel. O0yuaro-
Iuiicst He BIlajieeT HABBIKAMM ITOHMCKE, aHAIN3a W HCIIONb30-
BaHHA HOPMATHBHEBIX JIOKYMEHTOB B cBOeH npodeccHoHanb-
HOH ZIedTenbHOCTH).
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2.6. HToroBoe coOTBeTCTBHE OALTHLHOI NIKAILI OLIEHOK H YpPoBHelH copMHUPOBAHHOCTH
xommeTenimit ITK-1, ITK-2 o qucipmunmie:

Ypoeenn
cchopmupoBantoctn | Ouenka Iosicuenne
KOMIETEHIHH

TEOPETHYECKOE COJIEPKaHHE W MPAKTHICCKHE HABBIKH IO JTHCI[HIITHHE
OCBOCHBHI IIOJIHOCTBEY,

Bricoxwmi 3aYTEHO |BCE TPENYCMOTPEHHBIE TPOTPaMMOH o0yieHHS V4eOHBIE 3aJaHHs
BBIIIOJIHSHEI HA BRICOKOM YPOBHE;
KOMTIETEHIIHH ChopMHpOBaHBI
TEOPETHUECKOE COJIEPKaHHE W MPAKTHIECKHE HABKIKH 1O JHCIHILTHHE
OCBOCHBHI IIOJIHOCTBEY,

Cpemamit 3aYTEHO |BCE TPENYCMOTPEHHBIE TPOTPaMMOH o0ydeHHS V4eOHBIE 3aJaHHs

BBIIIOJIHCHEI € HC3HAYHTCIIDHBIMHA 3aMCUAHHAMH,
KOMIICTCHIHH B ITCJIOM C(l)OpMHpOBaHBI

YI[OBHGTBOPHTGHBHLIﬁ 3aYTCHO

TEOPETHUECKOE COJep:KaHHE H NPAKTHUECKHE HABBIKH MO AMCIMIUIHHE
OCBOCHHI YACTHIHO, HO TIPOOEITHI HE HOCAT CYMIECTBEHHOTO XapaKTepa;
OOMNBIHHCTRO MPETYCMOTPEHHEBIX POTPAMMOH 00yUeHHS YUeOHBIX 3a/1a4
BBIIIOJIHCHO, HO B HHX HMCIOTCS OIHMOKH;

KOMIETEHIHH ChOPMHPOBAHBI YACTHIHO

HeynopnerBopu-

. HC 3a4TCHO
TCIIBHBIH

TCOPSTHYCCKOE COACPIKAHHUE H IIPAKTHICCKHE HABBIKH MO JHCUHILIHHE HE
OCBOGHBI, OGONBIHHCTBO TMPEAYCMOTPEHHBIX TPOTpaMMod  oGyucHUS
YUSOHBIX 33 [aHHIH JIHO0 HES BBIIOIHCHO, THOO COACPIHT TPYObIc OINHOKH;
JIOTIOTHH TETbHAS CAMOCTOATETbHAS PaboTa HAJT MATEPHATIOM HE IPHBOTHT
K KaKOMY-TTHOO 3HATHMOMY TTOBBITIICHHIO KaueCTBA BHIMTONHEHHS YUcOHBIX
3aJaHHH, KOMIICTCHIWH HE ChOPMHPOBAHBI

PO 5 OV (A B 19 1 T

HpI/IMeprIe BOIIPOCHI SaﬂaHHif’I AJIH IIPOBEACHUA TCRKYHICT0 ROHNTPOJIA
(popmupopanue kommerenmuu 11K-1, 11K-2)
Onpenenenne nopucTocTd. Moaenu Ast OleHKH CTPYKTYPLI MOPHUCTLIX MATEPHATIOB.
OcHOBHBIC CITOCOORI IPUMSHSHHS HAHOTSXHOIOTHH.
Knaccudukanus KOMIO3HITHOHHBIX MATEPHAIIOB
OCHOBHBIC CIIOCOOBI MOJIYICHHS FA30HAMOMHESHHBIX KOMIIO3HTOR.
MeToab! MOTH(GUKAITNH TOIMMEPOB
PerymupoBanue cKOpoCTH OTBEpIKICHHA MOIHMEpa
HamoTtexHoMornueckue cTaAHA MOTH(DUKAIIHH TTOTHMEPOR
XUMHYSCKHH COCTAB MOJUYPETAHOB, XUMUUCCKAS PEAKIIHsI TOTyUSHHS TOIHYPSTAHOB.
OCHOBHbBIE OTITUYHS MEXK/TY AJIACTHIHBIMH H JKECTKHMH NOJIHYpeTAHAMH

3HH

. OCHOBHBIE c11OCOORI MOTH(PHKAIIHH TTOJHYPETAHOB

. IlpumeHeHHe NONHYPETAHOB

. Tem10 ¥ 3ByKOM30JBILHOHHLIE CBOHCTBA MOJHYPETAHOB

. BimsiHHe MOPUCTOCTH HA TOPIOYECTD MOJIUYPETAHOB

. O0mue npeAcTaBICHHS O NOJHBUHWIXIOPUIS

. OB1He npe/ICTAB/ICHHUS O TTOJIMCTHPOJIE

. OB1He Ipe/ICTABIICHHUS O PE3HHE

. HanoTexHONOrHUeCcKHe OCHOBBI MO/IH(DHKAIIMH NOJIMBHHHIIXIIOPH/1A
. Hanotexnoaoru4eckue 0CHOBLI MOAH(HKAIIMY MOTHCTHPOIA

. Hanotexnoaoruyeckue 0CHOBLI MOAH(HKAIIUY P3HH

. llpuMenenne HAHOTEXHOJIOTHH PH MOAH(DUKALIMH TOMHBHHIIXIOPHUIA, TOJHCTHPOIIA H pe-

. OnpeﬂeﬂeHHe TCPMOILJIACTOB
. Crocobr1 MOJYUCHHSA TCPMOILIACTOB
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23. CTpyKTypa IIeHOMIACTOR

24. OcHOBHBIC CITOCOOBI MTOJIYUSHHS ISHOTSPMOIITIACTOB

25. CpolicTBa H IpUMEHEHHUE TICHOTSPMOILIACTOB

26. OnpenenacHue MEHOPEAKTOILIACTOR

27. CriocoOpl NOJIYUSHHS BCIIEHEHHBIX MMEHOPEaKTOIIIACTOB

28. BiusgHre XUHMUYECKOTO COCTABA NIEHOPEAKTOILIACTOR Ha TPOIECe BCIICHUBAHMS
29. CTpyKTypa eHOPEeaKTOILIACTOBR

30. OcHoBHBIC CITOCOOBI MTOIYUSHHS ISHOPSAKTOILIACTOR

31. CpoilicTBa M IPHMCHEHHE TIEHOPEAKTOILIACTOR

32. MeToasl MOAU(PHKAIIHH MOTHMSPHBIX MATSPHATIOR

33. OcoOeHHOCTH HAHOTSXHOIOTHH MOJH(UKAITHH IICHOIUIACTOR.

34. TlenoniacTsl HA OCHOBE PEAKITHOHHOCTIOCOOHBIX OJTUTOMEpOB

35. IlpuMeHeHHEe IEHOTUIACTOR B ABHAITHOHHON ITPOMBINUIIEHHOCTH

36. IlpuMeHeHHE IEHOIIACTOR B PAKETHOH TeXHHKE

37. Paguonoraomaroiie MoTHMePHbBIE KOMITOZHITHOHHBIE MaTEPHAITBI

38. [IpumeHeHH e OJIMMEPHBIX KOMIIO3HITHOHHBIX MATEPHAJIOB B CTPOHUTEIILCTEE
39. llpuMmeHenre TOMMMEPHLIX KOMIIO3HITHOHHBIX MATEPHAJIOB IIPH OCBOCHHH KOCMOCa

HpI/IMeprIe BOIIPOCHI SaHaHHif’I AJIH IIPOBCACHHA 3a9CTa
1. Uto Takoe HAHOTEXHOJIOTHH ?
2. HazoBuTe 0CHOBHBIE THIIBI KOMIIO3HUIHOHHBIX MATCPHANIOB;
3. OcobenHoCTH MOPQOIOTHUSCKOW CTPYKTYPhI MOJIUMEPHBIX KOMITOZHTOR;
4. llpuseaute cxemy Ki1accupUKAIMH TIOJUMEPOB;
5. Hazoute (akTophl, BIAMSIONHE HA PH3UKO-MEXaHHISCKHE XapAKTEPUCTHKH MOJAMEPHBIX KOM-
MTO3UTOB;
6. OCHOBHLIC METO/IBI ONPEASICHUS IPOIHOCTHBIX XapaKTSPUCTUK HAIOMHEHHBIX IOJTHMEPOR;
7. Kakue akTophl Ha MOJISKYIAPHOM, HAAMOJISKYSIPHOM M MAKPOYPOBHSAX OVIYT BJIHATH HA TEILJIO-
(pUzHIEeCKHEe XapaKTEePHCTHKH TTOJMMEPHBIX KOMITOZHIHOHHBIX MATEPHAIIOB ?
8. MeTo/pl HeceToOBAHUA TeIUIO(U3HISCKHX XapaKTePUCTHK MOJTHMEPOB;
9. llpuBeauTe cxeMy YCTAHOBKH IS OIIPEICICHHS TEILIONPOBOAHOCTH TOJHMEPHBIX KOMIORHTOB;
10. Kakue dakTophl Ha MOJCKYJSIPHOM, HAMOJICKYIAPHOM H MaKpOypOBHAX OyayT
BIIHATEH HA HJISKTPHUUCCKHE XapAKTEPHCTHKH TTOJIMMEPHBIX KOMITIO3UTOR;
11. HazoBHTe OCHOBHBIC aKYCTHISCKHE MOKA3ATEIIN MOJHUMEPOB M OCHOBHBIS (haKTOPBL, OMpPeIe/IIIo-
IIMe DTH MTOKA3aTeIH,
12. TlpuBequTe CXeMY YCTAHOBKH JUIS olipeje/ieHUsl KoddpUIIHeHTa 3BYKOIIOIJIOIIEHUS 110 IHMEp-
HBIX KOMITORHTOB.
13. TepmoguHAMHYECKHE TTPOLISCCH TIPH MOTH(DUKAITHE;
14. KuaeTHueckue mpoIrecchl pH MO THpHKAITHH,
17. IlpuBenuTe pUMephl XMMHYSCKHX H (DH3UUSCKUX razoodpasopaTeliei,
18. HazoruTe MoBepxXHOCTHO-aKTHRHBIE BemecTra (ITAB)
19. HykneupyIomue areHThl,
20. llpuBeauTe cXeMy YCTAHOBKH JJIS1 ONpe/IeNICHHUS Ta30BOT0 YHC/IA XUMHYSCKOTO ra3zoodpasoBa-
TSI,
22. Kakue TpeSoBaHus NpeAbsIBISIIOT K PH3NUSCKAM Tazo00pazopaTessivM?
26. Kakne xUMHUECKHE Peakiuy IPOTEKAOT B mpoliecce raszodazHoi Moudukaniu ?
27. KakoBo Ha3HAYeHHE KOMIIOHEHTOR BCTICHHBAKONIMXCA KOMITO3HITHH;
28. KakoBBI MePCIICKTHBBI PA3BHTHSA CIIOCO0A MEXaHHISCKOH MOTH(UKAIIHH MOJTHMSPOR 7
29. JIocToMHCTRA U HEJOCTATKH MeTOJa MEXaHHUICCKOT O B3OUBAHUS,
30. Kaxue HAHOTEXHOIOTHH HCIIONB3VIOT I [TOJIYUeHUA YIACTHYHOT O U JKecTkoro LIITY?
31. Kakue ocHOBHbIE XUMHYECKHE PEAKITHH NPOTEKAIOT MPH MOJYYEHHH BIACTHIHOTO H KECTKOrO
HIIY? Hanumwure.
32. B 4eM 3akimouaeTes OTIUIHE KOMIIO3UIMH JJIs1 TIOJIYYICHHSI [IEHOIIACTa ¢ IIOMOIILIO BHEIIIHETO
MOJIOTPeBa OT KOMITOZHITHH JIJIS TIOJTYUSHHS IEHOIIACTOR 3AJIMBOYHBIM METOIOM?
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33. @akTopkl, BIHSOMKAE HA KAYECTBO KOMIIO3HTA,

34. Cpo¥HcTRa H MPHMSHCHHE KOMITO3HTOB Ha OCHOBE (PeHOJIO-(DOPMANbISTHAHBIX OJTHT OMEPOB.

35. JafiTe K1accuUKAITHIO METOIOR TTOIYICHHS COTOIIACTOR?

36. HazoBHTe 0COOCHHOCTH PaCcCMOTPEHHBIX CIIOCOO0B (hOPMOBAHHS TPEXCIOWHBIX KOHCTPYKITHEH,
37. OOBsiICHUTE IPUUHHY YBEIMUSHH MOIYJIS YIIPYTOCTH KOHCTPYKIIHH € BBE/ICHHEM 3all OJIHUTEIIA,
38. HazoBuTe BO3MOKHBIE 00JIACTH HCTIONB30BAHHS TPEXCIOMHBIX KOHCTPYKITUH;

39. HazoeuTe OCHOBHBIC CcIOCOOBI IPOH3BO/ICTBA MOy (GabpHKaTOB ISl TOJMYUYSHHS TUIACTHKA C T0-
JILIM HATIOJHHTCIICM;

40. B kakoM ciaydae IpH MOJVICHHH CHHTAKTHBIX IMEHOIIACTOR MOKHO JOOHTHCSI MHHUMAIBHOTO
3HAYCHHUS €T0 KAKYIEHC MIOTHOCTH?

41. HazopuTe 00MacTH IPHMESHEHHSA CHHTAKTHBIX KOMITO3HTOB;

42. Yewm onpesersitores GH3NKO-MeXaHHISCKHE CBOHCTBA KOMITO3UITHOHHBIX MTOJIMMEPHBIX MATEPH-
anos?

43. KakuMH CBOHCTBAMH XapaKTePU3YIOTCA aMOPTUZUPYIONHE KOMIIO3UI[TMOHHBIE MATEPHAIIBI?

44, IlepeuncnuTe H oXapakTepU3VHTE OCHOBHBIC METO/ALI DJIACTHUHOTO M ikecTRoro TITTY;

45. Tlepeunciute OCHOBHBIE OOJIACTH TIPUMEHEHHS RIACTHIHOTO U KecTKoro [TITY;

46. CpolicTBa DNOKCHUIHBIX MEeHOMIacToB. CpaBHHUTE MX ¢ MEHOIIACTAMH Ha OCHOBE JPYTHUX IMOJH-
MEpOB;

47. OcuopHble 00JIACTH HCIIOJIL30BAHHS TIEHODIIOKCH/0B,

48. KoMIioHeHTHI BCIIeHHBAKOMICHCH KoMITo3uIHK. M X cBolicTBa W HazHaueHue. [Ipuuunsbl nojdopa.
49. lens H cmocoObl MOAUPUKAITHH TICHOILIACTOR.

50. CpaBHHTE MSTOABI MOJIYICHHS TICHOMTOKCH/IOB ¢ TOYKH 3PESHHS CBOMCTB IICHOIIACTA H ¢ TOUKH
3PCHUS FKOHOMHKH,

IIpumepHas TemMaTHRa pedepaToB
Tema pedepata ama Kakgoro o0yualol[erocs VIBepiKJAeTcsl IMperojaBaTesieM B
HHAMBWYalbHOM Topsyike. Tless HanucaHust pedepata — NpUBHTHE OOYUAKONEMYCsS HABBIKOB
KpPaTKOTO M JAKOHUYHOIO MPeACTARNICHHS coOpaHHLIX MaTepHaloB H (PAKTOB B COOTBETCTBUM C
TpeOOBaHUAMHE, IPEABSBIICMBIMHE K HAYUHBLIM 0TIETaM, 0030paM H ¢TaThsIM.
1. OCHOBHBIC THIIBI KOMIIO3HITHOHHBIX MATEPHAIIOB.
2. Merosibl ompejielieHHs] IPOYHOCTHBIX XAapaKTEPHCTHK KOMIOZHIIMOHHBIX [IOJIMMEPHBIX
MaTepHAIIOB.
3. Merojbl  HCCHEOBAHUS  TEIUIOPH3HYECKHX — XapaKTepPUCTHK — KOMIIOBMIIMOHHBIX
HOJHMMEPHBIX MaTSPHAJIOB.
4. DuzHYeCKHE BCICHHBAMOIKE areHThl, HCIOIB3YEMBIE JJIA [I0JIy4eHHU [IEHOIUIACTOB.
5. OcHoeHble cr10coOBl TPOU3BOJCTRA MTONY(HaOpPUKATOR JUI MOJYUSHHS IUIACTHKA C TTOJIBIM
HAIIOJIHUTEIIEM.
6. @akTopbl, BIHAIONHE HA KAUeCTBO MOJUMEPHOTO KOMITOZHTA.
7. Lemu u criocoObl peau3aliii HAHOTSXHOJIOTHH MOAUGHKAIINH ISHOIIIACTOB.
8. OcHoBubIe 001aCTH IPUMEHEHUSI IICHOILTACTA.
OOyuaromuicst caMOCTOATSNBHO U3YUaeT JUTSpaTypHble HCTOUHHKH (MOHOTpaduy, HayIHbIe
CTAThH M TJI.) 110 KOHKPETHOH TeMe, CHCTEMAaTH3MpPYeT MaTepHall H KpaTKo €ro M3Jjlaraetr M
npe/icTaBisieT B Buje pedeparta Ha 6-10 crpaHunax.

IIpaBuia mpoBeJeHHA KOHTPOILHLIX PAdoT MO JUCIHIIIHHE
1. 3amamus BBIMOJHAIOTES CAMOCTOATEIbHO, 083 KOHCYIBTALMH ¢ IpenojaBaTesieM HIH C
JPYTUMH 00YYatONTHMHACH.
2. TlpenojapaTeito MOXKHO 3a7aTh BOIPOC B TOM CIIydae, €Cld eCTh HESCHOCTH B TEKCTe
3a/TaHHA.
3. Bpems BBIMOJHCHHS 3aJaHUH CTPOro OTrpaHHueHo — o0bIgHO 30-40 MHHYT, HO BITOJIHE
JOCTATOYHO JJI51 CHOKOMHOTO OTBETA HA BCE BONPOCHL
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4. OOyuarIUcs MOKeT HAIMCATh CBOM KOMMEHTAPHH M JOMOJHEHHS K JH0OOMY BOIPOCY
sadaHus. Ecau mpu 5ToM OyaeT mpoJeMOHCTPHPOBAHO XOopolllee 3HAHUE CYTH BOIpoca, TO
TaKWe JIOMOJHCHHS  SBJMIOTCA  OCHOBAHHUEM JJI1  JoOaRJICHHS — IIperofaBaTeieM
JTOTIOHHUTEILHEIX OaJLI0B K 00MmIeil peHTHHTOBOM OICHKE 3a BHITTOJIHESHHE 3aJaHus. OTHAKO
KOMMEHTAPUH M JIOTIOJHEHHS He 3aMeHdAroT coOoH oTBeTa WM OTCYTCTBHUS OTBeTa Ha
COOTBETCTBYIONIMH BOTIPOC 33/ JaHHSL.

IIpuMephI TecTOBRBIX 3/ IaHMIT

1) YkaxuTe npaBHIbHOS YIBepaaeHue «B oTimune 0T DTHIeHA MOMHATHIICH. . . »!

A) He oDecIBeUMBACT PACTBOP MepMAHTaHATA KA,

b) obecupeurBacT GPOMHYIO BOY,

B) BeTynaet B peakiiiio moJiiMepU3aliig;

I') siBnisteTcst HEHACHINEHHBIM YTJIEBOTOPOIOM.
2) Ykaxute npaBuibHoe yreepaieHre «llomumepusanus — 31o...»

A) mporiece moCHeIOBaATeIFHOTO COSTMHEHUS MOJISKYJT HH3KOMOJICKYISPHOTO BEMeCTBA ¢
o0pa30BaHHEeM BhICOKOMOJICKYJSIPHOTO BEIeCTBA;

b) mpouiecc mocae1oBaTeLHOTO COSTHHEHHS MOJICKYI HACBHIMEHHLIX U HeHACBIMIEHHBIX YT~
JIEBOJIOPOJIOB;

B) npotiece npucoeIHHEHHS MOJIEKYJ BOJIOPO/IA K MOJISKYJIaM HH3KOMOJIEKYJISIPHBIX Be-
MIECTE;

I') mpouecc pazppiBa KPATHBIX CBSI3EH B MOJICKYJIaX MOHOMEPA.
3) Vxkaxute GopMyITy MOJHITHICHA:

A) (-CH=CHHIL;

b) (=CH-CH=)IT;

B) (CH3—CH3)II;

I') (-CH2-CH2)II.
4) Vkakute MOHOMEp, KOTOPBIH HCHOIB3YSTCS JIIS OOBIUH MOMHYTHIICHA!

A) sTan;

b) aTuieH;

B) antetnnen;

I nponuieH.
5) VkaxuTe, Kakoe U3 MEePSUHCICHHBIX (PU3HUSCKUX CBOHCTB XapaKTepHO JJIs MOMMATHICHA!

A) peskui zanax;

b) TokcnuHOCTS;

B) ausnekTpuk;

') BecriBEeTHOS BEMISCTRO.
6) YKajkHuTe CBOMCTRO, KOTOpoe 00YCIOBIIO IPUMSHSHNE MTOMUA THIICHA IS IAMUHUPOBAHHS JT0-
KYMEHTOB!

A) JKUPHBIH Ha ONIYIIb;

B) TepMonIac THUHBII;

B) He NpOBOJUT BIIEKTPHUYESCKHH TOK;

I') yCTOMYHB K COTHEUHOM pagHaIiiy.
7) 3akomunute yrBepikacnue «HuskoMonekysipabie BelecTBa, KOTOPbIe HETOIB3YIOTES JJIS1 CHH-
Te3a MOJIMMepa Ha3bIBAIOTES. .. »:

A) HACBIIIEHHBIMH YTJIEBOJIOPO/IAMH,

b) HeHACKITIEHHBIMH YTJIEBOOPO/IaAMHE;

B) uzomepamu;

') MoHOMEpaMH.
8) YkaxxuTe, Kak HAa3bIBACTCS CBOMCTBA ITOIMMEpa He CMAYUBATLCS BOAOH U HE MPOMyCKaTh ee:

A) THAPOGOOHOCTE;

B) ruapoduIbHOCT;

B) ruapatanmst,

) ruaponus.
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9) YkaxuTe B IepevyHe BellecT OJIHMED:
A) TTI0K034;
b) nponamu;
B) Tedmon;

I') 6enzun.
10) Ykaxure 3HaUeHHE OTHOCHTEIBLHOH MOJISKYJIAPHOH MACChl AJIEMEHTAPHOM IEITH NOJIUITHIIEHA!

A) 44,

b) 30;

B) 28;

I') 26.
11) VkaxuTe cBOHCTBO, KOTOpoe 00YCIOBHIO MIPUMEHSHHE IIOJIUATHIICHA KaK MaTepHaia s 13-
TOTOBJICHUS] HCKYCCTBEHHBIX CYCTABOB!

A) BemecTBo OeJioro 1pBeTa;

B) skHpHBIH Ha ONIyIIk;

B) nupnexTpuk;

I') HeTOKCHUHBIH.
12) VxkaxuTe npasuibHoe yIBepkAcHHE «CTEeHBbIO MOJUMEPH3AITHH HABBIBACTCA. .. »!

A) of11ee KOIMIECTBO aATOMOB B MOJISKYJIE IMOJIMMEpa,
B) konmuecTBO BIeMEHTAPHBIX 3BEHLEB B MOJTMMEPHOM T1CTIH,
B) komruecTBO aToMOB YTJIepo/ia B MOJISKYJIE TTOJTHMEDA;

I') koMU ecTBO MOJICKYJI MOHOMEpa B MOJISKYJIC IOJIHMEpA.

OtBeTl: AATEBEIABBIB
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Hp]/ll\flepbl Oq)OpI\fI.]'IEH]/[H OMIETOB K IKIaMeHy, €CJIH BMECTO 3av€Ta Ha3Ha'vIaT dK3aMeH

MUHHCTEPCTEO HAVKH H BLICIIETO OBPA3CBAHHWS POCCHHUCKOH OEJIEPAITUH
QEJEPAJILHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATE/ILHOE YYPEX JEHHE BRICIIMET' C OBPA3OBAHITA

«MOCKOBCKHI HOJII/ITEXHILI‘IECKI/II‘/JI YHUBEPCHTET»
(MOCROBCKHH ITOJINTEX)

Kadenpa «MaHoBaninoHHbIe MaTepHAIIBI IPUHTM&THAHH/TYCTPHH
Jluciuruinaa « HaHOTeXHOIOTHH B TIPOH3BO/ICTBE KOMITOZHTOR »
Hamnpasnenwue moaroropku 22.04.01 MatepuanoBeacHie H TSXHOJIOTHH MaTEPHATIOB
Kyvpe 1, popma oOyueHHs ogHasd
BHJIET Ne 1
1. OcHOBHBIE THIIbI TOJIMMEPHBIX KOMITO3HITHOHHBIX MATEPHAIIOB.
2. Meto/ik1 oripeiesieHHs IPOTHOCTHBIX XapaKTePHCTHK TTOJIMMEPHBIX KOMITO3HTOB.
3. MeTo/bl HCCHeIOBAHHA HAHOTE XHOJIOT HH.

YTBepK/IeHO Ha 3ace/laHiH Kadeapel « _ » 20 1., npotokon Ne .

MUHHUCTEPCTBO HAYKH W BEICIIIETO OBPA3OBAHMWS POCCUHACKOH OEAEPALIMH
DEJEPAJILHOE I'OCY JAPCTBEHHOE AB TOHOMHOE OFPA30OBATE/IBHOE VUPEX JEHUE BRICIIE O OBPA3SOBAHHS

«MOCKOBCKHIi HOJINTEXHUYECKHH YHUBEPCHTET»
(MOCKOBCKMHI1 TIOJIUTEX)

Kagenpa «lunoBanoHHbIe MaTepHANILI IPHHTM eTHAHHAYCTPHI
JluciuiuinHa « HaHOTeXHOJIOHH B IIPOM3BO/ICTBE KOMIIOZHTOB »
Hanpasnenune noaroropku 22.04.01 «Matepuanope/ieHde U TEXHOJIOTHH MATEPHAIIOB

Kype 1, rpynma , hopma oOyueHHs1 OUHAas
BIJIET Ne 2
1. Ousnveckre BCIIEHUBAIOIIHE areHThI, HCIIOIB3YEeMbIe JJIs IOMYTSHHS TICHOTIIACTOR.
2. OcHOBHBIE CTIOCOOBI TIPOM3BOJCTBA MONY(PaObpHKATOB JUTA TIONYUYESHHS TIJIACTHKA € TIOJBIM

HAIIOJIHHTSIICM.
3. (DaKTopLI, BJIAAIONMIHE Ha KAYSCTBO MaTEMATHUCCKOT O MOJACITUPOBAHUA HAHOTEXHOJIOTHH.

YTBepiK/IeHO Ha 3ace/laHiH Kadeapel «_ » 20 1., npotokon Ne .

29



VYrBepxaar

3aseyromuii Kadeapoi
«HHOBAITHOHHEIE MATEPHAITLI
OPUHTME/IHAWH/TYCTPHM
K.(pu3.-MaT.H., JTOIEHT

I".O. PeiTHEOB

« _ » 202 1.

Meroanyeckne yRazaHHS
10 HpOBe,[[eHI/IIO 3a4yeTa 1o JUCIHUILINHS <(HaHOTeXHOJ’IOFI/II/I B HpOI/IBBO)_'[CTBe KOMIIO3HTOB»

Hanpasnenue noaroroBku: MaTepHanoBe/eHne U TeXHOJIOTHH MATEPHATIOB
[Ipoduns «TexHoTOTHH KOMIIOZHTOBY
@opma oOVUCHHA - OUHAS

1. 3auver spisgercs (opMoH NPOMSKYTOUHOM aTTeCTAIlHH [0 HMTOTaM  BBITOJIHEHHS
O0VUAIOMUMUCS BCeX BUOB KOHTPOIBHBIX MEPOTIPUATHH, TIPeAyCMOTPEHHBIX paboueit mporpaMmoit
JUCITUTLTHHBL « HAHOTEXHOJIOTHH B TPOU3BO/ICTBE KOMITO3HTOB

2. 3aueT MOKeT ObITh BBICTABJIEH TOJILKO 00YUAIOIAMCS, BHITIOJIHUBIITHM BCe BH/IbI YIeOHOH
paboThL, IpeTYCMOTPEHHOH pabouel TporpaMMOH 11O JTHCIUILTAHE: BHITIOJIHHIIH HA MOJIOKHATEILHYIO
OIICHKY KOHTPOJIbHEIS paboThl, BLITOTHIIN HHANBUIYAILHBIC 3aJaHUs Ha IPAKTHISCKHX 3aHATHSX.

3. 3adeT NpUHHUMAET IPENOAABATEND, IPOBOAUBIINH JTCKIHMOHHBIC H IPAKTUUCCKUC 3aHATHS
¢ ATTECTYEMBIMH 00 VUAIOMTHMHUCS.

4. B cnydae HesIBKM OOVHYAOIIETOCA Ha 3aueT B 3aUeTHO-DK3aMSHAIIMOHHOHW BeJOMOCTH
Mpero/aBaTesieM 3alMCHIBASTCH — «HE SBHJICHY.

5. llocme 3adera mpemofapateshb o(QOPMIBIET 3aUSTHO-DK3AMSHAIMOHHYIO BEIOMOCTD
VCTAHOBJICHHOH (hOpMEL.

Merouueckne ykazaHusi oOCYK/ISHBI Ha 3acelaHWH Kadeapbl « » 202
rofa, npotokon No .
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JONOJTHEHHS 1 H3SMEHEHHUS B PABOUYEH ITPOI'PAMME
HA 202 -202 YYEBHBII I'OJ

B paGouyro nporpaMmy BHOCATCS CHEAVIONIME W3MEHEHHS:

Zapenyromuii kageapoi «HHOBAIMOHHBIC MATSPHANIBI IPUHTMSTHAUHTYCTPHI»

/I".O. PriTukoB/

Jupextop 1T
/ U.B. Haropuogra/
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