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 "Ouszuko-xMMHYECKHE€ OCHOBHI MaTEPHAIIOBEICHUS B O00BEKTax KyJAbTYpPHOTO Haclemus"
npeaycMaTpuBacT  O3HAKOMJICHHE  OOydYalolmIMXCsi C  OCHOBHBIMH  TPUHIIMIIAMH  COBPEMEHHBIX
KOMITO3UIIMOHHBIX MAaTepUajoB, WCIIOJIE30BAHHBIX B M300pa3UTENhHOM HCKYCCTBE NPH CO3JaHUH OOBEKTOB
KyJIBTYpHOTO HACJIEIusI.

1. lean u 3apa4un

].le.]'ll) AUCHUIIINHBI
HGJ'IL KypCca — O3HAaKOMJICHUC 06yqa101m/1xc5{ C OCHOBHBIMHM NpUHIHUIIAMU COBPCMCHHBIX
KOMIIO3UIIMOHHBIX MarcepuajoB, HCIIOJIb30BAHHBLIX B I/I306pa3I/ITeHBHOM HUCKYCCTBC IIpHU CO3JaHHUU
00BEKTOB KYJIBTYPHOI'O HaCJICAHA.

3agauM AUCUMIIHHBI
¢opmupoBaHue 0a30BBIX 3HAHUM W MPEINCTABICHUH O NPUHIMUIIAX CO3AaHUS MU HCIIOJIB30BaHUA
KOMITO3UIIMOHHBIX MAaTepHajoB, HCIOIb30BAaHHBIX B M300pa3UTEIILHOM HMCKYCCTBE IIPH CO3AaHUH
00BEKTOB KYJBTYpHOTO HACJIEIMsI, TEXHUKHU MIPOBEACHUS COBPEMEHHBIX CIEKTPAJIbHBIX MCCIICAOBAHMIA,
METOJIOB IPOOOMOArOTOBKM W HWHTEPIPETAlMU MONYyYeHHBIX pEe3yJbTaroB, 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

VYK-1.1 Ananuzupyer npoOJIeMHYIO 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 HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTh cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAYECTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (WIn)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
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:




- IUIAaHUPOBAThb CTPATCrur0 HMCIIOJIb30BAHUA KOMIIO3UTOB W MATcpUaioB,

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

- TOTOBUTH O0paslbl JUIsi MPOBEACHUS MEXaHWUYECKUX HCCIEOBAHUI CBONCTB KOMITO3UITMOHHBIX

APMHUPOBAHHBIX BOJIOKHUCTBIX MAaTCPpUAJIOB U TKaHeﬁ;

- o0pabaTbIBaTh M HMHTEPIPETHPOBATH OSKCIEPHUMEHTAJIbHbIC JAaHHBIC, IOJYYCHHBIE C IOMOIIBIO

MCXAaHUYCCKUX METOAOB UCCIICAOBAHUA MAaTCPUAJIOB, B TOM YHCJIC BOJIOKHUCTBIX.

BJIAJIETh:

- MCTO,Z[OJIOFI/Ieﬁ B1,160pa U HCHOJIb30BAHUSA MATCPHAJIOB, HCIIOJIb3YyCMbIX B 00BEKTE KYJIBTYPHOI'O

HaCJIeIus;

HCIIOJIb30BaHHbBIX B

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

- cocobamu HUHTCPpHPETAUN JaHHBIX, IOJTYYCHHBIX Pa3/IMYHbIMU (1)1/131/IKO-XI/IMI/I‘-IECKI/IMI/I METOJaMU

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 neopMHUpPOBaHUS u ) 4
MEXaHU3MBbl Pa3pyLIEHUs KOMIIO3UTOB
5 KonnenrpaTtops! Hanps>KeHUS 2 4
6 BosokHucThIE KOMIIO3UTBI 2 2
7 CpoiicTBa U NIPUMEHEHUE BOJOKHUCTBIX ) )
KOMITO3UTOB
] MexaHu3Mbl pa3pyleHUs] BOJOKHHCTHIX 1 4
KOMIIO3UIIMOHHBIX MaTepuajioB
9 BuusiHue nop Ha CBOWMCTBAa 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




Knaccuduxamust marepuanoB — MeTaUIbl, KEpaMHKH, IOJIUMEpB, KOMHO3UTHL. CTpyKTypa,
MIPENCTABIECHUE O CTPYKTYPHBIX YPOBHSAX. ATOMHBIA, MHKpPO-, ME30- U MaKpOYPOBHU CTPYKTYpBI.
Knaccuduxanust KOMIO3UIIMOHHBIX MaTepuajoB.  BOJOKHHCTBIE M IMCHEPCHO-HAIIOJIHEHHBIE
KOMITO3MIIMOHHBIE MaTepHaIbl

2. MexaHNYECKHE XapaKTEPUCTHKU

Monyne yrpyroctd, mpenen npodHoctd, kodddumment Ilyaccona. Ilokaszarenmun 3ddexTuBHOCTH
MaTepuasoB

3. IlpuMeHeHHEe KOMIIO3ULIMOHHBIX MaTepUaioB

Ucropus pazpaborku. [IpuMeHeHEe BOJIOKHUCTBIX KOMIIO3UTOB B KOCMHYECKOW TEXHUKE, aBHAIIWH,
TPaHCIOPTE, CIIOPTTOBAPAX M MY3bIKAJIbHBIX HICHCTPYMEHTAX.

4. Mexanu3msbl J1e(hOPMUPOBAHNS U MEXAHU3MBI Pa3pyIIEHUs] KOMIIO3UTOB

Mexanusmbl fedopMupoBanus. MeXaHU3MBI TUTACTUYSCKOTO TEUCHHS — TEUEHHE I10 IOJIocaM
CABUTA, KPINU3UHT, TUCIOKALIUN

5. KoHuentparopsl HanpsiKeHus

Kputepuit I'puddurca. Bszrocts pazpymenus. BsizkocTh KieeBOro paspylieHHs, MPOYHOCTD
CKJIEHKH U €€ IPUMEHEHUE ISl PECTaBPALHH

6. BonokHUCTBIE KOMIIO3UTEI

Tunbel ¥ CBOWCTBA BOJIOKOH: CTEKJISIHHBIC, apaMUJHBIC, OOpHBIC, YIVIEPOIHBIC, KapOUI KPEeMHHS,
OKUCh alIOMUHUS. TpW THHA MaTpull — TIOJMMEpHbIE, METAUIMYECKUe, KepaMH4YeCKue, HX
0coOeHHOCTU. THUIBI MOJTMMEPHBIX MaTPUI], UX XaPaKTEPUCTHKH. YIICPOA/yIICPOAHbIC KOMIIO3UTHI,
00JIaCTh UX PUMECHEHHUSI.

7. CBolicTBa U IPUMEHEHNE BOJIOKHUCTHIX KOMITO3UTOB

IIpaBuno cmecell B OJHOHAIIPABJICHHBIX KOMIIO3WMIMOHHBIX Marepuanax. PacnpenencHue
HAaIpsDKeHUs 10 JUTMHE BOJIOKHA. 3aBUCUMOCTB 3 dekTa yCHuiIeHHs OT OTHOLICHUS JJIMHBI BOJIOKHA K
ero guametpy. OpreHTanus BOJIOKOH. Bo3MOXKHBIE MEXaHU3MBI YITPOUHEHHSI KOMITIO3UTOB

8. MexaHu3Mbl paspymicHrsd BOJIOKHUCTBIX KOMITIO3UIIMOHHBIX MAaTCPUAJIOB

MexaHu3Mbl pa3pyLICHUs] OJHOHAIPABICHHBIX KOMIIO3UIMOHHBIX MAaTepHalIOB NPH PACTSHKCHUU
BIOJIb BOJIOKOH. HakoruieHwe pa3pbIBOB BOJIOKOH. CTarHcTHYECKass TEOpHs IPOYHOCTH.
Headdexrupnas amuHa BosokoH. [Ipasuio cmeceii. Paspyiienne npu coxaTuy U u3ruoe.

9. BriusiHre mop Ha cBOWCTBAa KOMITO3UTOB MPH CHKATUU U CIIBUTE

Kore3noHHas npoyHOCTh MaTpullbl, aAre3MOHHas NPOYHOCTh TPaHMLbl pa3fena. YCTaJOCTHAas 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).

JomnonHutensHas auTeparypa

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)

CryaeHT, W3ydalIui AWCIHILINHY, JODKEH C OJHOH CTOPOHBI, OBJIAJETh OOIIMM IMOHATHIHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYYUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3yueHus NUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIEC OIpENeTeHHs AUCIUILINHBI,
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 Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMbpIX CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[Tokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCH IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MOHMMAaHUS W3ydaeMOro MaTepuala, a He MEXaHH4YECKOro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3yYCHUs OT/EIBHBIX TEM, BOMIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMHU K
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BHJE PEIICHHUS 3a7ad 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 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MareMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare usyueHus IUCHUIUIMHBI «DU3MKO-XUMHUYECKHE OCHOBBI MaTepHalOBEICHMUS
KyJBTYpHOTO Haceaus» 00y4aromuics T0JKeH:

3HAThb:

B 00BeKTax

- 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:

- IUIAaHUPOBATb CTPATCrur0 MCIIOJIb30BAHUA KOMIIO3UTOB W MATCpUaIOB,

HCIIOJIb30BaHHBIX B

M300pa3UTENLHOM HCKYCCTBE TIPH CO3JaHUH OOBEKTOB KYIBTYPHOTO HACIIE/INS,

- TOTOBUTH O0paslbl JUIsi MPOBEACHUS MEXaHWUYECKUX HCCIEOBAHUI CBONCTB KOMITO3UITMOHHBIX
ApPMHUPOBAHHBIX BOJOKHHUCTHIX MaTEPHUAJIOB M TKAHEH;

- o0OpabaTbiBaTh W HMHTEPIIPETUPOBATh OKCICPUMCEHTATbHBIC JIAHHBIC, IMOMYYEHHBIE C TOMOIIBIO
MEXaHUYECKUX METOAOB UCCIIEIOBAHUS MaT€pUaIOB, B TOM YKCIIE BOJIOKHUCTHIX.

BJIaJeTh:

- MeTO,Z[OJIOFI/Ieﬁ BLI60pa U HCHOJIb30BaAHUSA MATCPHAJIOB, HCIIOJIb3YyCMbIX B 00BEKTE KYJIBTYPHOI'O

HacCJeIus;

- crmocobamu pa6OTLI C COBPCMCHHBIMH KOMITO3UITMOHHBIMUA MAaTcpraiaMu, IMOJUMCPAMU U KIICAMU;
- cocobamu HUHTCPpHPETAUN JaHHBIX, IOJTYYCHHBIX Pa3/IMYHbIMU (i)I/ISI/IKO-XI/IMI/I‘IeCKI/IMI/I METOJaMU

HCCIICAOBAaHUA CTPOCHUS BCIICCTBA,

- OCHOBAMH HayKH O pa3pylICHUH MaTepHUasoB.

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

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MpOBOAUTCS YCTHBIH ONpoC 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. Tomumepsl. OcobeHHOCTH TOMMMEPOB. Bs3kocTh pacmiaBa mnonuMepoB. Meramibl. Kepammuki.
ITomnmeprl.  KomnosunyonHele  Marepuanbsl.  KoBanmeHTHele  cBs3u.  Ban-nep-Baanbcosckoe
B3auMOZACUCTBHE. MEXMOIIEKYIISIPHOE U BHYTPUMOJIEKYJIIPHOE B3auMOAEUCTBUE. THUIIBI ITOJIMMEDPOB.

3. Peaxknuus MOJIMMEPU3ALIUH. PanukansHas IIOJIMMEPU3ALIHSL. [TonukoHnneHcanus.
MornekynsipHo-MaccoBoe pacnpeaenenue. PerymnspHocts nenu. CononuMepusanus. biok-comnoaumepsi.
PasserBnennble u cmutele  nonumepsl.  [lommotunen. IlomunponwieH.  IlonuBUHMIXIIOPHI.
[TonucTtupon.

4. MogenupoBanue ¢opmbl Makpomoiekyl. CTpykTypa n KoHGopmanus Lenud. MeToa ciaydaiHbIX
Oy KJIaHUH [0 KPUCTAILTMUYECKON perieTKe.

5. AMopdHbie monmumepbl. CBA3b MOJICKYSPHOM MacChl M pazMepa MakpoMoliekyin. CeTka 3alerieHui
MaKpOMOJIEKYJI B pacIulaBax MoJUMEpPOB. 3aBUCUMOCTD BSI3KOCTH TE€UEHUS OT MOJIEKYJISIPHON Macchl.

6. Temneparypa cTexkiioBaHusl. MUKpOCTPYKTypa aMOP(HBIX TOJIUMEPOB.

7. Jluneitasle nonmumepbl. Tepmoruactel. DeHonbHBIE CMOABL. Peakuus NOJIHKOHAECHCALNH.
OnokcugHsle cMoibl. I[lonepeunoe ciuBanue. IonmuuMust.

8. Crarucrtuueckas teopusi npouHoctd. HeaddekruBhas pamuna BojokoH. [IpaBuio cmeceit.
KonHneHnTpanuss HanpsokeHUsT Ha COCEIHHMX BOJIOKHAX, OTCIAWBAHHE BOJIOKOH OT MAaTpHIBL,
pacciauBaHME OPraHUYECKUX AaHU30TPOINHBIX BOJOKOH. VIHUIMMpOBaHWE U pPacHpOCTpaHEHHE
MarucTpajabHOW TpemMHEI. Pacciioenne u pazMoTka KOMIO3UTOB. IIpoYHOCTS NpHU ynape, MEXaHU3MBI
JUCCUIIAILMY SHEPTHUH.

9. Xpynkoe pazpyuienue. BsskocTs paspymenus. Bsaskoynpyrue cBoiictBa. JInHelHbIE BSI3KOynpyTHe
mozaenn. Mogens @orirra. Pacu€r  penakcauuy HanpspkeHus. TemmeparypHash 3aBUCHMOCTh
BA3KOYNpPYTux cBOMCTB. Ilon3yuects. BoccTaHOBIIEHNE M TON3Y4YECTh P HUKINYECKOM Harpy>KEHUU.
10. IuddepennmanpHas CKaHUPYIOIIAs KaJOPUMETPHSL.

11. Hanpsokenue. Hedopmauus. Mogyne ympyroctu. Kosdpdunment Ilyaccona. OcobGeHHOCTH
MEXaHUYECKHUX XapaKTEePUCTUK IIOJIUMEPOB.

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

13. Xpynkoe pazpyuienue. BszkocTs paspymienus. Baskoynpyrue cBoiicTia.

14. BonokHa. CteknsiHHBIE BOJOKHA. [IpOM3BOACTBO CTEKISIHHBIX BOJIOKOH. BOpHBIE BOJIOKHA, BOJIOKHA
KapOuJa KpeMHUS U IpyTue CrelraibHble BOJIOKHA. YIIEpOJHbIE BOJOKHA. MIX CTPYKTypa U CBOMCTBA.
Opranngeckue BonokHa. CBMIID. Anresus. Bonokna, HUTH 1 KTyThl. TKaHbIE U BSI3aHbIE MaTEPUAIIBI.
[Ipenperu. I ubpumaHbIE KOMIO3HUTHI.

15. Meronsl dopmoBaHusi KOMIO3UTOB. Jluthe. JIuThe mon naBieHueM. IJKCTpy3usi. OTBepxkIeHUE
peaktorutactoB. Hanbuienne. dopMoBaHne B OTKPBITBHIX Ipecc-hopmax. ABTOKIIaBHOE (DOpMOBaHUE.
[Ipeccoranue. BakyymbopmoBanue.

16. Briuganue opueHTanMu Ha CBOMCTBa moiauMepoB. Paspymienne npu npogoiasHOM ckaTuu. [loreps
YCTOMYMBOCTH BOJIOKOH. Mcuepnanue Hecyieil cnocoOHOCTH BOJIOKOH. Pa3pyienue opraHomiacTuka
IIpyM MOBBILIEHHON TeMmieparype. Paspymenue creknomiactuka. Biusaue nop. HamonHeHHble
KOMITO3UTHI

17. BonokHa. CtekiisiHHBIE BOJIOKHA. [IpOM3BOACTBO CTEKIIIHHBIX BOJIOKOH. BOpHBIE BOJIOKHA, BOJIOKHA
KapOuja KpeMHUsl. YIIIepoHbIe BOJIOKHA. ApaMuanble BoiokHa. CBMIID.

18. Anresus.

19. ®opma BonokoH. BonokHa, HUTH ¥ KT'yThl. TKaHble U Bsi3aHble Matepuaisl. [Ipenpern. [ mOpuaHbie
KOMITO3HTHI.

20. PaspymieHue BOJOKHHUCTBIX KOMIIO3UTOB Ipu pacTsikeHuu. [lpomonbHoe paspylieHue.
PactpeckuBanue. Mcuepnanue Hecymieil cnocoOHocTH BoiokoH. Teopus Pozena. Headdexrupnas
JUTMHA BOJIOKHA. PacTpeckuBaHue BOIN3K OTBEpPCTHS.

21. IlpononbHblii Momynas ynpyroctu. Ilomepeunsiit Momyns ymnpyroctd. Moayns ciaBura. BrusHue
TEeMIIEpaTyphl.

22. Pa3pyuieHue mpu MpoAoibHOM ckatuu. [loTepst ycToWdmBoCcTH BONOKOH. Mcuepnanue Hecymieit
CHOCOOHOCTH BOJIOKOH. PazpyllieHue opraHomiacTHKa NpH TOBBIILIEHHON Temmeparype. Paspymenue
CTeKJIoIUIacTuKa. BinstHue nop.

23. HarosHeHHbIE KOMITO3UTHI.



Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 00OCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommM4HO 9 Oa/ulOB -  BBICTABISIETCS  CTYACHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, IIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3a71a4, CBOOOIHOE M IIPaBHIbLHOE 000CHOBaHHE
NPUHSATHIX PEIICHUH.

Ouenka ommyHO 8§ OayuIoB - BBICTaBIIIETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIE, TIIyOOKHe 3HaHMs y4eOHOH MPOrpaMMbl JUCLUUILIMHBI U YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEHICHUH KOHKPETHBIX 3a1ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHHH, C HEKOTOPBIMU HEIOUYETaMHU.

OtmeHka Xopo1o 7 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, ymMeeT NPUMEHSTh IOJy4YCHHbIC 3HAHHMS Ha NPAKTUKE, HO HEIOCTaTOYHO
IpaMOTHO 0OOCHOBBIBAET IOYYCHHBIE PE3YIJIBTATHI.

Ouenka xopomo 6 6ajuioB - BHICTABISIETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET Marepuaj, IPaMOTHO H IO
CYILECTBY M3JIaraeT €ro, yMeeT NPUMEHATh NOIyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMYyCKAaeT B OTBETE
WY B PEILICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH.

OteHka XOpoIIo 5 6ayuioB - BHICTABIISCTCS CTY/ICHTY, €CJIH OH B OCHOBHOM 3HAEeT MaTrepHal, rPaMOTHO
U 110 CYLIECTBY M3JIaraeT €ro, yMeeT IPHMEHSTh MOJyYCHHBIC 3HAHHS Ha MPAKTHKE, HO JIOIYCKaeT B
OTBETE WJIHM B PEIICHUH 3334 JOCTATOYHO OOJIBIIOE KOJIMYECTBO HETOYHOCTEH.

OreHka yHIOBIECTBOPUTENBHO 4 Oaia - BBICTAaBISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSTHH,
HapYUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TPOrPAMMHOTO MaTepuaa, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3zeibl y4eOHON HPOrpaMMbl, HEOOXOAUMBIE JUIs NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTh TOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENIBHO 3 Oajula - BBICTAaBISETCS CTYACHTY, IHOKa3aBIIEMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHUH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B H3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JiejaMH y4eOHOMH MpOorpaMmbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM IIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 Oaluia - BBICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4YeOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BaTh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

OreHKa HEYJIOBIETBOPUTENILHO | 0ajul - BBICTABIISIETCS CTYICHTY, KOTOPBIH HE 3HA€T OCHOBHOIO
cozepKaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITUpOBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MMECT HABBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

ITpu mpoBenennu yctHoro audepeHIUpoBaHHOTO 3a4eTa o0ydaromeMycs peaocTasisiercss 1 yac Ha
noaroroBky. Onpoc o0ydaromerocs: He JOJKEeH MPEBbIIaTh OHOTO aCTPOHOMHYECKOTO yaca.



