degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO
JupexTop pu3TEeX-IMIKOJIbI
3JIeKTPOHHUKH, JOTOHMKHU U
MOJICKYJISIPHOH QU3UKH

B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: DU3NKO-XUMHUYECKHE OCHOBBI MaTCpuaJIOBCACHUA B 0o0BeKTax KYJIBTYPHOI'O HACJICOUA
0 HANIPaBJICHUIO: HpI/IKHaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

HpOrpaMMHpPOBaHKE U (PYHKIIMOHAIbHBIE MaTEePUAIIbI
®usrex-mrkoia nekrpoHuku, otonnku u Monexymnspraoit duzuku
kadeapa XumMudeckor GU3NKU

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTaunu: 1 (ocennuil) - JuddepenuupoBannslii 3a4eT

AynuTopHBIX 4acoB: 15 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.

Bcero gacos: 45, Bcero 3a4. ef.: 1

[Iporpammy cocrtaBui: C.JI. baxeHoB, a-p ¢pu3.-MaT. HAyK

[Iporpamma obcyxneHa Ha 3acefjannu kKadenpsl xumudeckon ¢pusuku 27.05.2021



AHHOTANMA
Kypc "Ou3nko-XxMMHYECKHE€ OCHOBBI MaTEpHUAJIOBEICHUS B 00BEKTax KyJIbTYpPHOTO Haciemus"
npeaycMarpuBacT  O3HAKOMJICHHE  OOydyarolmMxXcs C  OCHOBHBIMH  INPHHIMIAMH  COBPEMEHHBIX
KOMITO3UIIMOHHBIX MaTE€pPUaOB, WCIOIb30BaHHBIX B M300Pa3UTEIIbHOM HCKYCCTBE NMPHU CO3IaHUU OOBEKTOB
KyJIBTYpHOTO HACJIEIusI.

1. lean u 3apa4un

].le.]'ll) AUCHUIIINHBI
HGJ'IL KypCa — O3HAaKOMJICHUC 06yqa101m/1xc5{ C OCHOBHBIMH IIpUHLOUIIAMHU COBPCMCHHBIX
KOMIIO3UIIMOHHBIX MAaTepuajioB, HCIIOJb30BAHHBIX B I/1306paSI/ITCIIBHOM HUCKYCCTBC IMpH CO3OaHHU
00BEKTOB KYJIBTYPHOI'O HaCJICAHA.

3agauM AUCUMIIHHBI
¢opmupoBaHue 0a30BBIX 3HAHUM W MPEICTaBICHUA O NPUHLMUIAX CO3JAHUS U HCIOJIb30BAHUSA
KOMITO3UIIMOHHBIX MaTepHajioB, HCIOIb30BAaHHBIX B H300pa3HUTENbHOM MCKYCCTBE IPH CO3IAaHUU
00BEKTOB KyJBTYPHOI'O HACHEAMsI, TEXHUKH POBEICHUS COBPEMEHHBIX CIIEKTPAIBHBIX HCCIIEIOBAHUI,
METOJOB MPOOOMOArOTOBKM M HMHTEPHPETallMH IOMYYEHHBIX pe3yJdbTaToOB, B TOM YHCIE C
HCIOJIb30BaHUEM CIIEKTPAIBHBIX 0a3 TaHHBIX.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYallUil HA OCHOBE
CHCTEMHOTO TI0JIX0/1a, BEIpa0aThIBATh
CTpaTeruro AeUCTBUI

YK-1.1 Ananuzupyet npoOIeMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CHCTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAIKIO 00 aKTyaIbHBIX Pe3ylbTaTax WCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

- TEOPETHUYECKHE OCHOBBI HAYKU O pa3pylICHUH MaTepHaoB;
- (hm3MUeCKUe MPUHIHITEI CO3JAHUS BOJIOKHHCTHIX KOMITO3UTOB;

- cneun UKy TEXHOJIOTHHU CO3/1aHHsI KOMITO3UIIMOHHBIX MaT€pPHAIIOB;

- KPUTEPUH OIICHKU CTaTHCTHYECKOW 3HAYMMOCTH IKCIIEPUMEHTAIBHBIX JTaHHBIX.

YMETb:




- IUIAaHUPOBATH CTPATCIrUi0 MUCIIOJIB30BAHUA KOMIIO3UTOB MW MAaTepualioB,

I/1306p3,31/IT€J'ILHOM HUCKYCCTBC IIpHU CO3JaHUHN 00BEKTOB KYJBTYPHOI'O HACJICAUS

- TOTOBUTH OOpa3lbl JUII TPOBEICHUS MEXaHWYECKHUX HCCIECIOBAHUN CBOWCTB KOMITO3UITMOHHBIX

APMHUPOBAHHBIX BOJIOKHUCTBIX MAaTCPpUAJIOB U TKaHeﬁ;

- o0pabaTbIBaTh W MHTEPIPETUPOBATh SKCIEPHMEHTAJbHbIC JaHHbIC, IOJyYEHHBIE C IOMOIIBIO

MCXAaHUYCCKUX METOAOB UCCIICAOBAHUA MAaTCPUAJIOB, B TOM YHCJIC BOJIOKHUCTBIX.

BJIAJIETh:

- MeTO,Z[OJ'IOFHefI BLI60pa U HCHOJIB30BaAHUSA MATCPHUAJIOB, HCIIOJIB3YCMbIX B 00BEKTE KYJIBTYPHOTI'O

HaCJIeIus;

HCIIOJIb30BaHHbBIX B

- crmocobaMu pa6OTLI C COBpCMCHHBIMH KOMITO3UITMOHHBIMUA MAaTcpraiaMu, IMOJUMCpPAMU U KIICAMU;

- crocobamu HUHTCPIPETAlu JaHHBIX, MOJTYYCHHBIX PAa3JIMYHBIMU q)HSHKO-XPIMI/I‘IeCKI/IMI/I MCTOOAAMU

HCCIICAOBAaHUA CTPOCHUS BCIICCTBA,

- OCHOBAMH HayKH O pa3pylICHUH MaTepHUasoB.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB U BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas

CaMOCTOATCIIbHYTO pa60Ty, qac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 BBenenue B HayKy 0 MaTepuaax 1 2
2 MexaHnndeckre XapakTepUCTUKHI 2 4
3 IIpumenenue KOMIIO3ULIMOHHBIX ) 4
MaTepHajoB
4 MexaHu3MBbI nehopMHUpPOBaHHUS u ) 4
MEXaHU3MBbl Pa3pyLIEHUs KOMIIO3UTOB
5 KonnenrpaTtops! Hanps>KeHUS 2 4
6 BosokHucThIE KOMIIO3UTBI 2 2
7 CpoiicTBa U NPUMEHEHUE BOJIOKHUCTBIX ) )
KOMITO3UTOB
] MexaHu3Mbl pa3pyLeHUs] BOJOKHHUCTBIX 1 4
KOMIIO3UIIMOHHBIX MaTepuajioB
9 BunusiHue nop Ha cBOMCTBA KOMIIO3UTOB | 4
MIPH C)KATUH U C/IBUTE
Hroro yacos 15 30
Iloaroroska k sKk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb

45 ygac., 1 3au.ex.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemectp: 1 (Ocennuii)

1. BeeneHune B HayKy O Marepuanax




Knaccuduxamumst MmarepuasioB — MeTaulbl, KEpaMHUKH, IOJIMMEpPbI, KOMIO3UTHL. CTpyKTypa,
MIPENCTABIECHUE O CTPYKTYPHBIX YPOBHSAX. ATOMHBIA, MHKpPO-, ME30- U MaKpOYPOBHU CTPYKTYpBI.
Krnaccuduxanust KOMIO3UIIMOHHBIX MAaTepuanoB.  BOJOKHHCTBIE M JANCIEPCHO-HANOJHEHHBIC
KOMITO3MIIMOHHBIE MaTepHaIbl

2. MexaHNYECKHE XapaKTEPUCTHKU

Monyne ympyroctd, npenen mnpodHocTH, koddduiuent Ilyaccona. Ilokazarenu a¢dekTnBHOCTH
MaTepuasoB

3. IlpuMeHeHHEe KOMIIO3ULIMOHHBIX MaTepUaioB

Ucropus paspaborku. [IpuMeHeHEe BOJIOKHUCTBIX KOMITO3UTOB B KOCMHUYECKON TEXHUKE, aBHAIUH,
TPaHCIOPTE, CIIOPTTOBAPAX M MY3bIKAJIbHBIX HICHCTPYMEHTAX.

4. Mexanu3msbl J1e(hOPMUPOBAHNS U MEXAHU3MBI Pa3pyIIEHUs] KOMIIO3UTOB

Mexanusmbl nedhopMUpoBaHusS. MeXaHW3Mbl IUIACTUYECKOTO TEYECHUS — TEUYCHHE II0 II0JI0CaM
CABUTA, KPINU3UHT, TUCIOKALIUN

5. KoHuentparopsl HanpsiKeHus

Kputepuit [puddurca. Bszkocts paspymenus. Bs3kocTs KieeBOro paspylieHHs, NPOYHOCThH
CKJIEHKH U €€ IPUMEHEHUE ISl PECTaBPALHH

6. BonokHUCTBIE KOMIIO3UTEI

Tunbel ¥ CBOWCTBAa BOJIOKOH: CTEKIISTHHBIC, apaMHIIHbIC, OOpHbBIC, YIIEpOAHBIC, KapOUa KPEeMHHS,
OKUCh alIOMUHUS. TpW THHA MaTpull — TIOJMMEpHbIE, METAUIMYECKUe, KepaMH4YeCKue, HX
0coOeHHOCTU. THIIBI MOJTMMEPHBIX MaTPHII, UX XapaKTePUCTUKU. YIIEPO/yIIepOIHbIE KOMITO3HTHI,
00JIaCTh UX PUMECHEHHUSI.

7. CBolicTBa U IPUMEHEHNE BOJIOKHUCTHIX KOMITO3UTOB

IIpaBuno cmecell B OJHOHAIIPABJICHHBIX KOMIIO3WMIMOHHBIX Marepuanax. PacnpenencHue
HAIpsDKeHUs 10 JJTMHE BOJIOKHA. 3aBUCUMOCTh 3(dexTa yCHIeHHS OT OTHOIICHUS JUIMHBI BOJIOKHA K
ero guametpy. OpreHTanus BOJIOKOH. Bo3MOXKHBIE MEXaHU3MBI YITPOUHEHHSI KOMITIO3UTOB

8. MexaHu3Mbl paspymicHrsd BOJIOKHUCTBIX KOMITIO3UIIMOHHBIX MAaTCPUAJIOB

MexaHu3Mbl pa3pyLICHUsT OJHOHANPABICHHBIX KOMIIO3MLIMOHHBIX MAaTEpPHUANIOB ITIPH PACTSDKCHUH
BIOJIb BOJIOKOH. HakoruieHue pa3pbiBOB BOJIOKOH. (CTaTHCTHYECKass TEOpUS IPOYHOCTH.
Headdexrupnas amuHa BosokoH. [Ipasuio cmeceii. Paspyiienne npu coxaTuy U u3ruoe.

9. BriusiHre mop Ha cBOWCTBAa KOMITO3UTOB MPH CHKATUU U CIIBUTE

Kore3noHHass npoyHOCTh MaTpullbl, aAre3uMOHHas MPOYHOCTh TPaHULBl pa3zena. YCTaJoCTHas U
JUINTENbHAS IPOYHOCTh MaTepualoB. BiusiHue TemMnepaTypsl, yCTaJIOCTH U BIaKHOCTH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, CHaOKEeHHasl JOCKOH, 9KPaHOM, ITPOEKTOPOM.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa



1. baxxenos C.JI., bepnun A.A., Ommsn B.I, KynskoB A.A. IlomumepHbie KOMITO3UITMOHHBIE
Matepuansl, 2009. lonronpynssiii, UHTEMIEKT.

2. ®.MboT1T1h103, P.Ponunrs. Komnosnutaeie Matepuansl. MexaHuka U TEXHOJIOTHSL.
Texnochepa.M.2004r.

3. VrneponHbie BOJIOKHA U KOMITO3UTHI Ha UX ocHOBe (pea. D.@urnep), M. Xumus (1986).

JononauTtensHas IuTEparypa
1. Komno3unnonHsle Matepuaisl, T.5, «Pa3pymenue u ycranocte», M., Mup, 1978
2. Coopuuk «Paszpymenuey, T. 7, M., Mup, 1976
3. JL.Hunbscen, MexaHn4ecKkue CBOMCTBA MOJMMEPOB U MOJIMMEPHBIX KOMIIO3UTOB, M., Xumusi, 1978
4. Kaym «Pa3pymenue nonumepon», M., Mup, 1981

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

https://mipt.ru/science/labs/radiophotonics/obuchenie/lazery.php

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX IPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He npexycmotpeHo.

9. MeToauyeckue yKazaHus AJis1 00y4arOMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, W3ydalIui JAUCIUILINHY, JOJDKEH C OJHOW CTOPOHBI, OBIQJETh OONIUM TMOHSTHHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYYUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrate m3yueHus TUCHUIUIMHBI CTYAEHT OJKEH 3HAaTh OCHOBHBIEC OMpPEIETICHUS AUCIUIIUHBL,
YMETh IPUMEHSATH TTOyYCHHBIC 3HAHUS JIJIS PEIICHUS pa3InIHbIX 3a/1ad.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HANPSHKEHHON CaMOCTOSTEILHON PaOOTHI CTY/ICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], IMPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMbpIX CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[Mokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS TMOHMMaHMsI U3y4yaeMOro mMarepualna, a He MEXaHHYeCcKOro ero 3armomuHaHus. [lpu
3aTPYIMHEHWN W3yYCHUsS OTICIBHBIX TEM, BOIPOCOB, CIEIyeT OOpaIiarhCs 3a KOHCYJIbTAIMSAMH K
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 33a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadeapa XuMuueckor GU3NKU

Kypc: 1

KBau(pukanus: MarucTp

Cemectp, hopMbl IpOMEXKYyTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

Pa3zpatGoTunk: C.JI. baxenos, a-p ¢pu3.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CACTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

IIK-1.1 CrocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHI B
pamMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare usydeHus AMCUUIUIMHBL «DU3MKO-XMMHUYECKUE OCHOBBI MAaTEpUAIOBEIECHUS
KyJBTYpHOTO Haceaus» 00y4aromuics T0JKeH:

3HAThb:

B 0O0OBeKTax

- TEOPETHUYECKHE OCHOBBI HAYKU O pa3pylICHUH MaTepHasoB;

- (hm3MHUecKre MPUHIHITEI CO3JAHUS BOJIOKHHCTHIX KOMITO3UTOB;

- cneun UKy TEXHOJIOTHHU CO3/1aHHsI KOMITO3UIIMOHHBIX MaT€PHAIIOB;

- KPUTEPUH OIICHKU CTaTHCTHYECKOW 3HAYMMOCTH IKCIIEPUMEHTAIBHBIX JTaHHBIX.

yMeThb:

- IUIAaHUPOBATH CTPATCTrUI0 MUCIIOJIB30BAHUA KOMIIO3UTOB MW MAaT€pualioB,

HCIIOJIb30BaHHbBIX B

M300pa3UTENLHOM HCKYCCTBE TIPH CO3JaHUH OOBEKTOB KYIBTYPHOTO HACIIE/INS,

- TOTOBUTH OOpa3llbl JUII TPOBEICHUS MEXaHWYECKHUX HCCIECIOBAHUN CBOWCTB KOMITO3UITMOHHBIX
ApPMHUPOBAHHBIX BOJOKHHUCTHIX MaTEPHUAJIOB M TKAHEH;

- oOpabaTbiBaTh W HMHTEPIPETUPOBATh OKCICPUMEHTAJbHBIC JAHHBIC, MOMYYEHHbIE C TOMOIIBIO
MEXaHUYECKUX METOAOB UCCIIEIOBAHUS MaT€pUaIOB, B TOM YKCIIE BOJIOKHUCTHIX.

BJIaJeTh:

- MeTO,Z[OJ'IOFHefI BLI60pa U HCHOJIb30BaHUSA MATCpPHUAJIOB, HCIIOJIB3YCMbIX B 00BEKTE KYJIbTYPHOTI'O

HacCJeIus;

- crmocobamu pa6OTLI C COBPCMCHHBIMH KOMITO3UITMOHHBIMUA MAaTcpraiaMu, IMOJUMCPAMU U KIICAMU;
- crnocobamu HUHTCPpHIpPETAlu JaHHBIX, MOJTYYCHHBIX PAa3JIMYHBIMU @HSHKO-XHMH‘I@CKI/IMH MCTOOdAMU

HCCIICAOBAaHUA CTPOCHUS BCIICCTBA,

- OCHOBAMH HayKH O pa3pylICHUH MaTepHUasoB.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo KOHTPOJIS OCBOEHHS OOYYaroIIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUS 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOUIEHHON TeMe.




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

Bonpocs! k auddepeHunpoBaHHOMY 3a4eTy:

1. TMomumepsl. OcobeHHOCTH TOIMMEPOB. Bsi3kocTh pacmaBa monmMmepoB. Meramisl. Kepamukw.
[Tomnmeprl.  KommosunmonHbele — marepuanbl.  KoBaneHTHble  cBA3U.  BaH-pep-BaambscoBckoe
B3auMOZACUCTBHE. MEXMOIIEKYIISIPHOE U BHYTPUMOJIEKYJIIPHOE B3auMOAEUCTBUE. THUIIBI ITOJIMMEDPOB.

3. Peakuus MOJIMMEPU3ALIHH. PanukansHas MOJIMMEPU3ALIUSL. [TonukoHnneHcanus.
MornekynsipHo-MaccoBoe pacnpeaenenue. Perymapaocts nenu. Cononumepusanusi. biok-cononumMepst.
PasserBnennble u cmutele  nonumepbl.  [lomumodtmiieH.  Ilomunponmien.  IlonmuBuHHIXIIOpHZ.
[TonucTtupon.

4. MopenupoBanue ¢Gopmbl Makpomoiekyil. CTpykrypa u koHdopMmamus unenu. MeTton cirydalHBIX
Oy KJIaHUH [0 KPUCTAILTMUYECKON perieTKe.

5. AMopdHbie monmumepbl. CBsI3b MOJIEKYJISIPHOW Macchl M pazMepa MakpoMonekyin. CeTka 3arenjieHui
MaKpOMOJIEKYJI B pacIulaBax MoJUMEpPOB. 3aBUCUMOCTD BSI3KOCTH TE€UEHUS OT MOJIEKYJISIPHON Macchl.

6. Temneparypa cTexkiioBaHusl. MUKpOCTPYKTypa aMOP(HBIX TOJIUMEPOB.

7. Jluneiisle mnonumepbl. TepMorutactel. @OeHONBHBIE CMOJBIL. Peaknus NOJMKOHIEHCALUU.
OnokcugHsle cMoibl. I[lonepeunoe ciuBanue. IonmuuMust.

8. Crarucrtuueckas teopusi npouHoctd. HeaddekruBhas pamuna BojokoH. [IpaBuio cmeceit.
KonneHnTpanuss HamnpsokeHHsT Ha COCEJHUX BOJIOKHAX, OTCIAUBAaHUE BOJOKOH OT MaTpHLBI,
pacciauBaHME OPIaHWYECKUX aHU3OTPOIIHBIX BOJOKOH. VHUIMHpOBaHHME U paclpOCTpaHEHHE
MarucTpaabHOW TpemuHbl. Paccioenne u pa3MoTKa KOMIIO3UTOB. [IpoYyHOCTS py ynape, MEXaHU3MBI
JUCCUIIAILMY SHEPTHUH.

9. Xpynkoe pazpymenue. BszkocTs paszpymenus. Bsskoynpyrue cBoiicTsa. JIMHeHbIE BA3KOYNIpyTHE
mozaenn. Mogens @oilirra. Pacuér  penakcauuu HanpsbkeHus. TemmneparypHas 3aBHCUMOCTb
BA3KOYNpPYTux cBOMCTB. Ilon3yuects. BoccTaHOBIIEHNE M TON3Y4YECTh P HUKINYECKOM Harpy>KEHUU.
10. IuddepennmanpHas CKaHUPYIOIIAs KaJOPUMETPHSL.

11. Hanpsokenue. Hedopmanusi. Moayns ynpyroctu. Koadduuuent Ilyaccona. OcobenHocTn
MEXaHUYECKHUX XapaKTEePUCTUK IIOJIUMEPOB.

12. TTonmocsl ciBura. OpuenTanms nonoc. Kpaizuar. O6pazoBanue mop.

13. Xpynkoe pazpyuienue. BszkocTs paspymienus. Baskoynpyrue cBoiicTia.

14. Bonokna. CteknsiHHBIE BOJOKHA. [IpOM3BOACTBO CTEKIITHHBIX BOJIOKOH. bOpHBIE BOJIOKHA, BOJIOKHA
KapOuJa KpeMHUs U Jpyrue crelrajbHble BOJOKHA. YIIepoAHble BoJOKHA. VX CTpyKTypa U CBOMCTBA.
Opranngeckue BonokHa. CBMIID. Axresus. BonokHa, HUTH U KTyThl. TKkaHbIe U BA3aHbIE MaTepHAbI.
[Ipenperu. I ubpumaHbIE KOMIO3HUTHI.

15. Metonsr dopmoBaHusl KOMIO3UTOB. Jluthe. JluThe mon naBieHueM. JKCTpy3usi. OTBepxkIeHUE
peaktorutactoB. Hambuienne. @opMoBaHne B OTKPBHITHIX Ipecc-popMax. ABTOKIaBHOE (OPMOBAHHE.
[Ipeccoranue. BakyymbopmoBanue.

16. BriusHre opueHTanMu Ha CBOWMCTBA MONMMMEpoB. Paszpymienue mpu npoponbHoM cxarud. [loteps
YCTOMYMBOCTH BOJIOKOH. Mcuepnanmne Hecymeil cnocoOHOCTH BOJIOKOH. PaspylieHne opraHoruiactuka
IIpyM MOBBILIEHHON TeMmIeparype. Paspymenue creknomactuka. Brnusaue mnop. HamosnHenHble
KOMITO3UTHI

17. Bonokna. CrekisiHHbIE BOJIOKHA. [IpOM3BOACTBO CTEKIISTHHBIX BOJIOKOH. bopHBIE BOIOKHA, BOJIOKHA
KapOuja KpeMHUsl. YIIIepoHbIe BOJIOKHA. ApaMuanble BoiokHa. CBMIID.

18. Anresus.

19. ®opma BosokoH. BonokHa, HUTH 1 KryThl. TkaHble U Bsi3aHble MaTepuaisl. [Ipenperu. [uOpugabe
KOMITO3HTHI.

20. PaspymieHue BOJOKHHUCTBIX KOMIIO3UTOB Ipu pacTsikeHuu. IlpononpHoe paspylieHue.
PactpeckuBanne. Mcuepnanue Hecymedl cnocoOHocTH BosokoH. Teopust Pozena. HeaddextusHas
JUTMHA BOJIOKHA. PacTpeckuBaHue BOIN3K OTBEpPCTHS.

21. IlpononbHblii Momynas ynpyroctu. Ilomepeunsiit Momyns yrmpyroctu. Moaynb casura. BraumsiHue
TEeMIIEpaTyphl.

22. Pazpymienue npu mponosibHOM cxkaTtuu. [loteps ycroitunBocTH BoJOKOH. Mcuepmnanue Hecymien
CHIOCOOHOCTH BOJIOKOH. PaspyiieHune opraHomjacTvka Ipu MOBBILICHHON Temmeparype. Paspyiienue
CTeKJIoIUIacTuKa. BinstHue nop.

23. HarosHeHHbIE KOMITO3UTHI.



Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEeOHOHM MNpOrpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIH OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHATHh IOIy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTABISAETCSA CTYACHTY, €CIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MIOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0aioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAHHUs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELLICHUH 33a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBieTBOpuTenbHO 4 Oaiia - BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyILIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOIO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIero oOydeHus, u
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
OneHka ymoBIETBOpUTENbHO 3 Oajuia - BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (GopMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOU CUTYalHH.
OneHka HeyIOBJIETBOPUTENIBHO 2 Oauia - BBICTABISETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT TrpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BaTh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OrneHka HEYJIOBJIETBOPUTENBHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBI HE 3HAET OCHOBHOIO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOK B (GOPMYIUPOBKAX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

ITpu mpoBenennn yctHoro auddepeHIMpoBaHHOTO 3a4eTa o0ydaroemMycs mpeaocTapisercs 1 gac Ha
noaroroBky. Onpoc o0ydaromerocs: He JOJKEeH MPEBbIIaTh OHOTO aCTPOHOMHYECKOTO yaca.



