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AHHOTANMA
JlaHHBI KypC JICKUMI IOCBSILEH BONPOCAM BO3ACHCTBHS Ha PA3NM4YHbIE MaTepuaibl U CPedbl Pa3IMUHbIX
TUNIOB ~ M3JIyYEHUS: DJIEKTPOMAarHUTHOTO — JIA3ePHOTO  M3iIydeHus, anbha u Oera yacTull,
BBICOKOHEPIeTHUECKUX HMOHOB, HEHTpOHOTrO m3inydeHus. PaccmarpuBarorcsi 3(pQekTsl, BOSHHUKAIOIIUE IPU
B3aMMO3/ICHCTBUM H3IIyUYeHHUs] C MaTepuajlaMHi, a TaKke H3MEHEHHE ONTHUYECKHX, TEIIO(QU3NYECKUX U
MEXaHUYECKHX CBOWCTB MarepuaioB M cpeia. PaccmarpuBarorcs 3QQeKThl HENMHEHHBIX B3aUMOJICHCTBUN 1
BIMSIHHUE 3TUX 3()(HEKTOB HA paCHPOCTPaHEHHE N3TYUCHHH.
B nexuusix paccMarpuBaeTcs neibli pan puzndeckux 3pGeKToB NP B3aUMOIEHCTBUU JIA3E€PHOTO U3ITYUYCHHS
C PE30HAHCHBIMU CPEAaMU:
sbdexr Jluke cyxenus nuHWiA;, penieHue @Dpanna-Honsura Ui BOJNHBI HACKHINICHWS B PE30HAHCHO
MOMJIOIIAIOIINX W PE30HAHCHO YCWIMBAIOIIUX CpPENaxX; COJUTOHHBIE PEXHUMBI PACIpPOCTPAHEHHS CBETA,
CHUMYJITOHBI U ()OTOHHOE 3XO0; SIBJIEHHE CBETOMHIYIIMPOBAHHOTO Apeiida. HeycroitunBocTy BoMHOBOTO (hpoHTA
JIA3€pHBIX UMITYJIBCOB B PE30HAHCHBIX CPEAaX.
PaccmarpuBaroTcsi mpouecchl B HEOPraHMYeCKHX Marephagax NpH OOMyYeHHUH BBICOKO IHEPreTHYHBIMHU
JacTULaMHu. SliepHoe TOIUIMBO — KEPaMUYECKOe U MeTajuindeckoe. DPQPeKTsl paciyXaHus, SBOJIIOLHS MUKPO-
U MaKpOCTPYKTYpbl MarepuaioB. VI3MEHEHUs TeIIONPOBOTHOCTH M MEXAHHYECKUX CBOMCTB OOIyUCHHBIX
MarepuanoB. Koppo3noHHbIE MPOLeCCh B YCIOBUSX PaAHallMOHHOrO 00MydeHus marepuanoB. Llupkonuit n
€ro IpUMEHEHHE B sAEpHBIX peakTopax. Ilornomenue Bogopona B LMPKOHUM. 3aMEJIEHHOE TUAPUIHOE
pactpeckuBanue. KoanecueHus u pocT rujpyuIoB.

1. leau u 3apauu

eap AUCUMNIMHBI
Jlate 6a3o0Bblc 3HaHUSA O (PUIUYCCKUX MEXaHM3Max, MPOTEKAIONIMX B TBEPABIX, T'a30BBIX W YKHIKUX
cpenax, a TakKe O BO3MOXKHBIX U3MEHEHUSAX ONTUYECKUX, TEIUIO(QU3NISCKUX U MEXaHUYECKUX CBOMCTB
MarepHalioB IPH BO3ACHCTBUU Ha HUX JIA3EPHOTO MM HEHTPOHHOTO M3ITyUeHHUS.

3agaum AU COMIIHHBI
* Pa3Buth npencraBieHus O HEIMHEHHBIX U KOTEPEHTHBIX SBJICHUSX IIPU B3aUMOJEHCTBUHU J1a3€pHOIO
W3JIy4EHHA ¢ PE30HAHCHBIMU M HEPE30HAHCHBIMHU CPEIaMHU.
* Ilomy4nTh 3HaHUSA U BO3MOYKHOCTH BBINIOJHATE OLIEHKH IO BO3MOYKHBIM PE3yJbTaTaM IOBEIACHUS
Cpe I10J] BO3AEHCTBUEM JIA3€PHOTO UIIM HEHTPOHHOI'O U3JTyUEeHMUSI
» Ilo okoHYaHUM Kypca, IpeAroiaraeTcs, 4To CTYICHTHI OBJIAJCI0OT METOJaMH TEOPUU HEIUHEHHON U
KOTEPEHTHOM ONTHKH, YPaBHEHUSAMH M TEOPETUYECKHMH TMOAXOAaMH JUIsl ONHUCAHUS IOBEICHUS
TOYEYHBIX M NPOTSHKEHHBIX Je(EKTOB B TBEPABIX TelaX, O3HAKOMATCS C HIKCIEPUMEHTAIbHBIMU
pe3yapTaraMy M0 U3MEHEHHUIOS MUKPOCTPYKTYPBI M CBOMCTB PEAKTOPHBIX MaTepHasoB, UCIIOIb3YyEMBIX
B AaTOMHOM SHEPIreTUKE.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kon 1 HauMeHOBaHHE KOMIIETEHIIUH NHIuKaTOpbl JOCTHKEHNUS KOMIIETEHIINH
YK-1 Cnocoben ocymectBnsaTh kputuueckud  |YK-1.2  OcymiecTBisier MOWCK  BapUaHTOB — PEUICHUS
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE MOCTAaBJICHHOH  NpoOJIEMHONW  CUTyallud Ha  OCHOBE
CHCTEMHOTO TT0JIX0/1a, BEIpAOaThIBATh JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

CTpaTeruro AecTBui

OIIK-2 CriocoOeH npuMEeHSTh COBPEMEHHEIE OIIK-2.2 CnocobeH 0000maTh 1 KPUTHYSCKH OIICHHBATH

METO/IbI MICCIIC/IOBAHNUS, OLICHUBATH U ONBIT M PE3yJbTaThl HAayYHBIX MCCIECJOBaHUI B 00JacTH
MPE/ICTABISATh PE3YJIbTaThl BBITOJTHEHHOMN npodecCHOHAIBHON IS TeTbHOCTH

paboThI

OIIK-3 CriocobeH opopMIISTh Pe3yIIbTaThI OIIK-3.1 Bmageer mnpodeccHOHANBHON TEPMUHOIOTHEH,
Hay4YHO-HCCIICIOBATEIILCKOM ICATEILHOCTH B |UCIIONB3yeMOH B~ COBPEMEHHOH  HayYHO-TEXHUYECKOH
BUJIE CTAaTeH, JOKJIAI0B, HAYYHBIX OTYETOB U auTeparype, 00JagaeT HaBbIKAMH YCTHOTO M HHCHMEHHOTO
MPE3eHTANUH C UCIIOIb30BAaHHEM CUCTEM W3JIOKCHUSI PE3yJIbTaTOB HAyYHOW JEATEIBHOCTH B paMKax

KOMITbIOTEPHON BEPCTKU M MAKETOB OPUCHBIX  |IpodecCHOHAIbHON KOMMYHHUKAIUU
porpamMmm




[IK-2 T'otoB mpumensTs metonbl uccnenoBanus |[1K-2.1 3naer MmeTonsl uccieqoBanus 1 pacyeTa MpoIECCOB,

U pacyeTa NpoleccoB, MPOUCXOAIIUX B MIPOUCXONIANIUX B COBPEMEHHBIX (DM3UYECKUX yCTAHOBKAaX U
COBPEMEHHBIX (PU3NYECKUX YCTAHOBKAX H yCTpoiicTBaxX B 00JIACTH SIEPHOH (PU3MKH U TEXHOIOTHIA
YCTPOUCTBaX B OOJACTH sIIEPHON (DU3UKU U

TEXHOJIOTHH

[IK-3.1 3nHaeT coBpeMEeHHBIH YpPOBEHb Pa3BUTHA HAYKH U
TEXHOJIOTUH, MpodecCHOHaNbHbIE MPOOJeMBl B  CBOEH
MpeMETHOM 06macTu

[1K-3 Crioco0eH 00BEKTHBHO OLIEHUTH
mpeyIaraeMoe peIeHue ik MPOeKT o

OTHOILIEHUIO K COBPEMEHHOMY MUPOBOMY

I1K-3.3 Bnageer  HaBbIKAMU ~ J3KCHEPTHOM  OLICHKHU
YPOBHIO, IOATOTOBUTH SKCIEPTHOE 3AKITIOUCHUE

[Ipe/UlaraeMblX peLIeHUH WK IPOEKTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI
3HAThb!

MOPSIIKA YHCJICHHBIX BEJIMYHMH, XapaKTEpHBbIC IS MPOLECCOB B3aMMOACUCTBHS JIa3epHBIX
UMITYJbCOB C PA3IMYHBIMU CPEaMH.;
o0IIMe MOAXOABl K PEIICHUIO NPHKIAJHBIX W TEOPETUYECKUX 337ad B OONACTH (PH3MUYECKUX
MPOLIECCOB B TOILIMBE SAEPHBIX PEaKTOPOB;
OCHOBHBIC TEIIO(PU3NUECKUE U MEXaHNUECKUE CBOWCTBA SIEPHOTO TOILIHBA;
OCHOBHBIE XapPAaKTEPUCTHKH 3BOJIOLUU MHUKPOCTPYKTYPBI, TEIIIOQU3NUECKUX U MEXaHHYECKHX
CBOMCTB $IEPHOTO TOILIMBA C POCTOM BBITOPAHHUSL.
YMETh:
a0CTparupoBarhCs OT HECYLIECTBEHHOTO IIPH MOJCINPOBAHNH PEaTbHBIX (PU3NUECKUX CUTYaLH;
KBaJTH()UIIMPOBAHHO MCIOIB30BATH ITOMYYCHHBIC 3HAHUS JUISL PEUICHUS MPOCTEHIITHX MPAKTUIECKUX
3aj1a4 B3aUMOJICHCTBUS JIa3epHBIX UMITYJIbCOB C Pa3IMYHBIMU CPEIaMU;
MOJIb30BaThCSl CBOMMH 3HAHUSMH ISl pEIICHUS (yHIAMEHTAIbHBIX, TNPHKIAJAHBIX U
TEXHOJIOTUYECKUX 3a/1a4;
JIeNaTh MPaBUIIbHBIC BBIBOBI 3 COMOCTABICHUS PE3YJIbTATOB TEOPHU H IKCIICPUMEHTA;
MPOU3BOIUTH YHCIIEHHBIE OLIEHKH I10 MOPSIIKY BETUYHMHBL;
JieNaTh Ka4eCTBEHHBIC BBIBOJIBI IIPH MIEPEXO/IE K MPEICTbHBIM YCIOBUAM B U3y4aeMbIX poOieMax;
BUJIETh B TEXHUYECKHX 3a/1a4ax (pU3MIECKOE COAEpKaHMUE;
OCBaWBaTh HOBBIC TPEIMETHBIC O0JACTH, TEOPETHYECKHE MOAXOIbl M SKCIEPHUMEHTAIbHBIC
METOMKH;

3 (PEKTUBHO UCIIOIBH30BATh MOTYYCHHYI0 METOJHMYECKYIO MOATOTOBKY B OONACTH PEUICHUS 3aj1ad
(U3UKH TPOLIECCOB B TOILIMBE AJEPHBIX PEAKTOPOB JUIS TOCTHXKEHHUS HEOOXOIMMBIX TEOPETHUECKUX U
MPUKIIAHBIX PE3yJIbTaTOB.

BIIAJICTh!
MPaKTHYECKUMU HaBBIKAMHU MCCIIEAOBAHUS U PEIICHUS TCOPETUUECKUX U ITPUKIIAIHBIX 3a/1a4;

HaBBIKAMH TEOPETUYECKOTO aHAJIM3a PealbHBIX 33Ja4 B Pa3HBIX 00JacTIX (HU3MKU MPOLECCOB B
TOIUIMBE SIJICPHBIX PEAKTOPOB;

YMEHHEM HCKaThb TEOPETHYCCKHE OOBSICHEHHS OKCIICPUMEHTAIBHBIM pe3yjabraraM H
HKCTIEPUMEHTAJIbHBIE MTOATBEP)KICHUS TEOPETUIECKUM MOJIEIISAM
HaBBIKAMH OCBOCHUS OOJIBIIOr0 00beMa HH(OPMAITIH;

KyJIBTYpOW TIOCTAHOBKH M MOJICIIMPOBaHMs (PU3MUECKUX 3a/1a4, HABBIKAMH TPaMOTHOM 00paboTKu
PE3YJIBTATOB OIBITA M COTIOCTABICHUS UX C TEOPETUICCKUMH PacUeTaMM;

HaBBIKAMU CaMOCTOSITEILHOW paboThl ¢ yueOHOM, HAyYHOW U CIPaBOYHOM JINTEPaTypoOl, BeJACHUS
MOMCKa U OPUEHTUPOBaHUs B Obubnuorpaduu.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJCHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTh 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Moavrrom (Contuancr TTaAAnar naAnTLT




o AN/INLAKLIKL \_/NAVLKAAIMIJUI JLuUUlJuL- IJU\JUIUI pa6OTa

Pacnpoctpanenne u  B3auMoaeicTBHe

1 JIA3epHBIX HMITYJIBCOB C PE30HAHCHBIMU 5 15 10
CpeaaMu.

) Tepmuueckoe BO3IECHCTBUE HMILYJILCOB 5 15 10
JIA3€PHOTO U3TYYEeHHS Ha MaTepUAaIbI.

3 ToyeuHsle W MPOTSHKEHHBIE Ne(EKThl B 5 15 10
pEaKTOpHbIX Marepuaiax.
[upkoHueBble cIiaBel B YCIOBHAX

4 JKCILTyaTallud B PEaKTopax C BOASHBIM 3 9 10
OXJIAXKICHUEM.
dusnueckue mpouecchl B TOILTUBE

5 pott 4 12 13
SIIEPHBIX PEaKTOPOB.
Opouonus MUKPOCTPYKTYPBHI,

6 TEIUIOQU3NYECKUX U MEXaHHYECKHX 4 12 12
CBOMCTB SIEPHOIO TOIIMBA C POCTOM
BBITOPAHHUSL.
Boixon ra3oBBIX MPOXYKTOB JCJICHUS U3

7 TOILJINBA u TEPMOMEXAHUYECKOE 4 12 10
MOBEJCHHE TEIUIOBBIACIISIOLINX
3JIEMEHTOB.

Nroro yacos 30 90 75

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopaepxaHue AUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

1. PacnpocTpaHeHue U B3aUMOAEHCTBHUE Ja3€PHbIX UMITYJIbCOB C PE30HAHCHBIMU CPEAAMHU.

BoiBog ypaBHeHMI A1 ONMUCAHMA B3aWMOJCHCTBUS JIA3€PHBIX HMITYJBCOB C PE30HAHACHBIMHU
cpeaamu. PaznuuHble peXxMMbl B3aUMOAEHCTBUS JIa3€pHOIO M3JIYUYEHUs C PE30HAHCHBIMU CpEJaMH.
KorepentHoe B3ammopeiicTBue: (OTOHHOE 3XO, 2pi- M Pi-HUMITYJIbCHI, CBETOMHAYLIMPOBAHHAS
MpO3pavyHOCTh. BOMHBI MpOCBETICHHS B PE30HAHCHBIX MoNIoUalomMx cpenax. Oddekr luke.
OxnaxxJeHne aTroMOB PE30HAHCHBIMHM JIa3epHBIMU IydykaMu. O((eKT CcBEeTOMHIYLMPOBAHHOIO
apeiida aToMoB (MOJIEKyJ) B JIa3€pPHOM I10JI€ U BO3MOXKHOCTB Pa3JeNieHusi n30TornoB. Pe3oHaHCHOE
npeobpa3zoBaHue YaCTOT B MHOTOYPOBHEBBIX Cpeax

2. TepMqucxoe BO3,I[€I71CTBPIC HUMITYJIBCOB JIA3CPHOI'0 U3TYUYCHUSA HA MaTCPUAJIbI.

DNeMEHThl TEOPHH JIa3epHOM PEe3KH M Ja3epHON cBapku. Bo3jmelicTBHE Jla3epHBIX HMITYJILCOB Ha
3arps3HCHHbIE HE(QTHIO BOJHBIC TIOBEPXHOCTH. BBefieHHE B TEXHOJOTHIO MOTU(PHUKAIIMH
MTOBEPXHOCTHBIX CJIOE€B TBEPHABIX MaTepUaoOB (CILIABOB) C WCIOIH30BAHHEM HMITYILCOB Ja3€PHOTO
W3ITy4eHUSs.

3. Toueunsle u NPOTSKEHHBIE 1E(EKTHI B PEaKTOPHBIX MaTepHaax.

Toueunsle nedexTsl B TBEpABIX Tenax. MexaHu3Mbl 00pa30BaHMs TOYEUHBIX IE(PEKTOB B YCIOBHAX
TEPMOIMHAMHMYECKOTO PABHOBECUS M MPHU HAJMYMU PAJUALlMOHHOTO oOiyudeHus. Jluciokamuw,
JMCJIOKALIMOHHbIE NeTId. ['a30HaI0IHEHHbIE Ty3bIphKY U BaKAHCHOHHAs IopucTocThb. [Ipenunurarsl
- BKJIIOYCHUSI BTOPUYHBIX (a3.

Cemecrtp: 2 (Becennuit)




4. IlupkoHMEBbIE CIUIABHI B YCIIOBUAX IKCILTyaTalluU B pEAKTOpPax C BOASHBIM OXJIAXICHUEM.

Mexanunueckue, (GU3MUECKHEe U KOPPO3MOHHBIE CBOMCTBA LUPKOHMEBBIX CIUIaBOB. Dusnueckue
IIPOLIECCHI, POJIb JIETUPOBAHUS U MUKPOCTPYKTYPBI, KOTOPbIE OIPEICIIAIOT PEKUMBI U CKOPOCTh
KOPPO3UM LMPKOHHEBBIX CIUIABOB. OBOJIOLUS MHKPOCTPYKTYPHI W MEXaHUYECKHUX CBOWCTB
IIMPKOHHMEBBIX CIUIABOB B YCIIOBHSAX PEaKTOPHOro oOiydeHHs. Monenum pocTa OKCHIHBIX IUICHOK.
HaBonopokuBaHue  IUPKOHUEBBIX  CIUIABOB, THUAPUABI B LHUPKOHHEBBIX  O0OJIOYKax
TEIUIOBBICIIAIOMX JIEMEHTOB.

5. ®u3nYecKue NPOLECCH B TOIUIMBE SAEPHBIX PEAKTOPOB.

Henenus sinep B Toruse. OCKOJIKY JefIeHus], [UIMHBL TOpMOXKeHus saep. [Ipoueccel, onpenensomue
I Qy3ni0 aToMOB B SJEPHOM TOIUIMBE. BBIXOA OCKONKOB aAeneHHMs W3 TomuBa. HapabGoTka u
HEOTHOPOIHOE pacHpesieieHue IUIyTOHHUS 10 pajuyCy TOIUIMBHON TalieTku. OKCHIHOE TOIUIUBO C
cojepkanueM ranonuHusA. Ilponeccsl, onpenensiomue TEMIONPOBOJIHOCTh TOIUIMBA HAa OCHOBE
JMOKCU/a ypaHa.

6. DBOMIOLUS MUKPOCTPYKTYPBI, TEINIO(YU3NIECKUX U MEXAaHHUECKUX CBOMCTB SAEPHOTO TOILIMBA C
POCTOM BBITOpaHUSI.

MUKpOCTPYKTYpa SJIEPHOTO TOIIMBA O OONMy4eHus: B peakrope. Poct TormBHBIX 3epeH. [Ipomecc
paavaliOHHOIO JOCIEKaHWs ToIUIMBA. PacmyxaHwe TOIIMBA - TBEPAOTENBHOE M Ta30BOE.
@®opMHUpOBaHHUS PUM-CTPYKTYphl Ha Kparo TOIUIMBHBIX TAaOJETOK MpPU BBICOKUX BBITOPAHHSIX.
CkopocTb POpPMOM3MEHEHHS TOILTUBHBIX TA0NETOK MPH HAIMYMK TEPMOMEXAHUYECKUX HANPSKCHUN
- MOJ3YYECTh MNOJIMKPUCTAINIMYECKOTO TOIUIMBA. 3aBUCHMOCTb TEIIONPOBOJHOCTU IHOKCHIHOIO
TOIUIMBA OT TEMIIEPATypbl U BHITOPAHHUS.

7. BLIXO,Z[ Ta30BbIX TIIPOAYKTOB JACJICHUA U3 TOIUIMBA W TCPMOMCXAHUYCCKOC IIOBCIACHUC
TCIUIOBBIACIIAIOINX 3JICMCHTOB.

deHOMEHONOTHS TTOBEJICHUS Ta30BBIX MPOAYKTOB JEJICHUS B TOIUIMBE Ha OCHOBE JMOKCHIA ypaHa.
dopMupoBaHHe W POCT BHYTPH3EPEHHBIX M MEXK3CPEHHBIX Ta30BBbIX Iy3BIPHKOB B IIpoOLECCE
IKCIDTyaTalMy TomwmBa. D(PQEKT MepKoIsmuu MEeX3epeHHOW IMOPUCTOCTH B ToIumMBe. Monenu
BBIXO/Ia CTA0WIBHBIX M PAJMOAKTUBHBIX IIPOIYKTOB JAEJIEHHS W3 TOIUIMBA. Te€pPMOMEXaHHYeCKoe
B3aUMOJICHCTBHE TOIUIMBHBIX Ta0JIETOK ¢ 000JI0YKOM TBAIAa. DPdekT 3aMeIeHHOro TUAPHIHOTO
pactpeckuBanus. OddekT HOAHOTO pacTpPECKMBaHWs OOONOYKM TBAJA TIOA HAIPSDKEHHEM.
TepMoMexaHUYeCcKOe TIOBEICHHE TBIJIOB U BBIXOJ aKTHBHOCTH TP Pa3repMeTH3aIHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIbTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).
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8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOIB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpEe3EHTAlNN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

Crynent, wusydamomuid Kypc "B3aumozeiicTBHe W3IydeHHMs C BELIECTBOM', JOIDKEH UMETh
npeacTaBieHuss 00 OCHOBHBIX 3¢ deKTax W mpoleccax, ONPEeIOUINX PEeXUMBI PACIPOCTPAHEHUS
Ja3epHOro M3IYYEHHUs B cpelax M 3HaTh M OLICHUBATh BO3MOXKHBIE MHUKPOCTPYKTYPHBIE MU3MEHEHHS B
TBEpIBIX Tejax (CriiaBax M B SACPHOM TOIUIMBE) B Pe3yJbTaTe HCIOJIB30BAHUS B PEAKTOpPAX, AOIKEH
Hay4YUTHCS IPUMEHSTh 3HAHUS Ha MPAKTHKE.

B pesynbrare m3ydeHus] AUCHMIUIMHBI CTYAEHT JIOJDKEH 3HAaThb OCHOBHBIE CBOMCTBA PE30HAHCHBIX U
HEJNMHEHHBIX Cpel, ONpEACISIOIINe PEeXHUMbl PAacIpOCTPAHEHUS JIa3epHBIX HMITYJIbCOB. YMETh
MOJTydYaTh PEIICHHs Ui TOYHO pemaeMbix 3agad. CTyneHT [O/DKeH 3HAaTh OCHOBHBIE IIPOILECCHI,
MPOTEKAIOIIME B PA3IMYHBIX Marepuajjax MpH JIa3epHOM U HEUTPOHHOM OOIyYEHUH U ONpEACISIOIne
CBOICTBa 00BEKTA.



CTyneHTy HEOOXOOMMO yMETh BBINOJHATH OLIEHKH IJISi BO3MOMKHOCTH CaMOCTOSITEIBHOTO MOTYy4EHHS
napamMeTpUYeCKUX 3aBUCHMOCTEH MpH 000CHOBAaHWHU TPUONMKEHHBIX pemieHui. i 3Toro cTyaeHTy
HEOOXOAMMO OCBOMTH MMEIOIMECS KIACCHUECKUe PELICHUs KakK JUId 3a7ad U3 00JIacTH HEIWHEHHOU U
KOT€PEHTHOI ONTHKH, TaK U psilia 3aJa4 U3 KYpCOB TCOPETHYECCKOW (PU3HUKH, PU3HKH TBEPIOTO Tella U
Ap

Cpeau TOYHO pelIaeMbIX 337ad B IEPBYIO Ouyepenb HEOOXOAMMO CHeNaTh YINOp Ha H3Y4YECHUH
OJIHOMEPHBIX 3aJ1a4, CTAIlMOHAPHBIX W MPOCTCHIIMX HECTAMOHAPHBIX 3a/ad, BKIIOYAs IPUMEPHI
COJINTOHHBIX PEIICHUH U PELICHUH B BUJE CTAI[MOHAPHBIX BOJH, PACHPOCTPAHSIOINXCS C TIOCTOSIHHON
CKOPOCTBIO.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHON caMOCTOsATENbHOM paboThl cTyJeHTa. B nporpamme
Kypca TpHUBEICHO MHUHHMAJIBHO HEOOXoAMMOe Bpemsi s pabdoThl CTyIeHTa Haj TEMOM.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTUPOBAaHNE PEKOMEH/I0BAHHOM JINTEPATYPBI;

— TpopaboTKy y4eOHOro Marepuana (10 KOHCIEKTaM JICKIWH, y4eOHOW W Hay4HOW JHTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEIHA3HAUYEHHBIX M CAaMOCTOSTEIBHOTO  M3Y4EHUs,
JI0Ka3aTeIbCTBO OTIEIBHBIX YTBEPKICHHI, CBOMCTB;

— peleHue 3a1a4, npearaéMbIX CTYJICHTaM Ha JICKIHAX U JUTS JOMAIIHUX 3aHATHH;

— MOJTOTOBKY K 3aHATHAM, T epeHIIMpOBaHHOMY 3a4€Ty U DK3aMEHY.

PyKoBOICTBO ¥ KOHTPOJIb 3a CaMOCTOSTENBHOW pPabOTOi CTyneHTa OCyIecTBIsercss B (opme
WHIMBUyaJbHBIX KOHCYJIBTALIUH.

ITokazareneM BiaJieHHs MaTepUalioM CIY>)KAT YMEHHE peIlaTh 33Jaud WU BBINONHATH YNPOIIEHHbBIE
OLICHKH BKJIAZIOB PA3JIMYHBIX TPOLECCOB B HMHTErpaibHbId dpQekt. [ns dhopmupoBaHUS yMEHUS
INPUMEHATh TEOPETHUYECKHE 3HAHUS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pelarbh Kak MOXHO OoJbIe
3amad. [Ipu pemeHny 3a1a4 Kaxa0e JecTBIEe HEOOXOAMMO apryMEHTHPOBAaTh, CChUIAsICh HA U3BECTHBIC
TEOPETUUECKUE CBEICHHS.

[Tpy MOATOTOBKE K NMPAKTHYSCKHM 3aHSATHAM HEOOXOIMMO ITOBTOPSTH paHee W3Y4YCHHBIE OCHOBHBIC
orpeieneHus, GOpMYITUPOBKU TeopeM. B Hauase 3aHsTHs, Kak MPaBHUIIO, IpoBoAUTCs KopoTkuid (10-15
MHUHYT) ONpOC IO Marepualy NpOIIeIIINX 3aHATUH B YCTHOW WM NHCbMEHHOW (opme. OObYHO
NPUACPKUBAIOTCS CIEAYIOIIEH CXeMbl: N3ydeHHEe Marepuana JICKIMU 10 KOHCIEKTY B TOT XK€ JEHb,
Korga Obuta mpociymrana Jiekius (10-15 MuHYT); MOBTOpeHHE Marepuana HakKaHyHE CIIeIyFOIIeH
nexiuu (10-15 MuHYT), MpopaboTka yu4eOHOTO Marepuaa 1Mo KOHCIIEKTaM JISKIUH, yaeOHO! 1 HayqIHOM
JUTEpaType, MOJAr0TOBKA OTBETOB HA BOMPOCHI, MPEAHA3HAYCHHBIX U CAMOCTOSTEIBHOTO u3ydeHus (1
Yyac HeJeN0), MOJAroTOBKa K MPaKTUYeCKOMY 3aHATHIO, pemieHue 3anad (1 dac). BaxkHo no0uthes
MOHUMAaHUs W3y4aeMOro Marepuaia, a He MEXaHHYeCKOro ero 3armoMuHaHus. llpu 3arpynHeHun
M3YYEHUS OTJEIbHBIX TEM, BOIIPOCOB, CJIEAYET 00pamarsCs 3a KOHCYABTAUAME K JEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)
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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-1.2 OcymiecTBisger MNOUCK BapHaHTOB
MOCTAaBJICHHOH  NpoOJIEMHOW  CHUTyalluu Ha
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

peleHus
OCHOBE

OIIK-2 CriocobeH npuMeHSTh COBPEMEHHbBIE
METO/Ibl HCCIICIOBAHUS, OLIEHUBATh U
MPECTABISATH PE3YIBTAThl BHIIOJTHEHHOM
paboThI

OIIK-2.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIECJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OI1IK-3 CriocobeH opopMIISTh Pe3yIIbTaThI
Hay4YHO-HCCIICIOBATEILCKOM ACATEILHOCTH B
BUJIC CTAaTe, JOKJIAI0B, HAYYHBIX OTYETOB U
MPE3eHTANUH C UCIIOIb30BAaHHEM CUCTEM
KOMITBIOTEPHOM BEPCTKH M AKETOB O(PUCHBIX
nporpaMm

OIIK-3.1 Bmageer mnpodeccHOHANBHON TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[IK-2 T'0TOB pUMEeHSTh METO/IbI HCCIIETOBAHUS
U pacyeTa MpoLeccoB, IPOUCXOASIIUX B
COBPEMEHHBIX (PU3NYECKHUX YCTAaHOBKAX U
yCTpoiicTBax B 001aCTH sIepHOH pU3HKH U
TEXHOJIOTUHI

[IK-2.1 3naeT MeToABI HCCIENOBAaHUS U pacueTa MpoLEecCoB,
MPOHUCXOASAIINX B COBPEMEHHBIX (DU3NYECKUX YCTAHOBKAX M
yCTpoicTBaxX B 00IaCTH SJIEPHOH (PU3UKH U TEXHOIOTHIA

I1K-3 CiocobeH 00bEKTHBHO OIIEHHUTH
mpeyIaraeMoe peIeHue ik MPOeKT o
OTHOIIICHHIO K COBPEMEHHOMY MHUPOBOMY
YPOBHIO, MOATOTOBUTH SKCIIEPTHOE 3aKITIOUCHHE

[IK-3.1 3HaeT coBpeMEeHHBIH YpPOBEHb Pa3BUTHA HAYKH U
TEXHOJIOTHH, TPOodeCcCHOHANBHBIE TPOOJIIEMbl B CBOEH
MpeMETHOM 0bmacTu

I[IK-3.3 Bnageer  HaBbIKAMH  3KCIEPTHOM  OLICHKHU

[Ipe/UlaraeMblX pelIeHU WU IPOEKTOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare u3ydeHus AUCIUIUIMHBI «B3auMoelicTBre H3TyUeHHsI C BEIIECTBOMY 00YYaIONIHICS JODKCH:

3HATb:

HOpAAKH YHUCICHHBIX BCJIIMYWH, XapPAKTCPHBLIC JIA TIPOLCCCOB B3aHMOHeﬁCTBHH JIa3CPHBIX

HUMIIYJIBCOB C Pa3JINYHBIMU CpellaMiL.;

o0mMe MOAXOAbl K PEIICHUIO MPHUKIATHBIX W TEOPETHYECKHX 33Jad B 00MacTu (PU3MYECKUX
IIPOLIECCOB B TOILUIUBE SIAEPHBIX PEAKTOPOB;
OCHOBHBIE TEINIOPHU3NUECKHUE U MEXaHNUECKHIE CBOMCTBA SIIEPHOTO TOILINBA;
OCHOBHBIE XapPaKTEPUCTHKH 3BOJIOLUU MHKPOCTPYKTYPHI, TEIIIOGU3NUECKUX U MEXaHHYECKHUX
CBOWCTB SIIEPHOTO TOILIMBA C POCTOM BBITOPAHUSI.

yMeTh:

a0CTparupoBarhbCs OT HECYLIECTBEHHOTO IIPU MOJCIHUPOBAHNH PEaTbHBIX (PU3NUECKUX CUTYALH;
KBaJIM(HUIUPOBAHHO UCIIOIB30BATh MIOyUYCHHBIC 3HAHUS JUISI PEIICHUS MPOCTEHIINX MPAKTHUECKUX
3a[a4 B3aUMOAEHCTBUS JIa3€PHBIX UMILYJIbCOB C PA3JIMYHBIMU CpEJaMy;

OOJIb30BaTbCsl CBOUMMHU 3HAHUAMU [Jid PCHICHUSA (bYH,Z[aMCHTaJ'IBHBIX,

TCXHOJOTUYCCKHUX 3aJa4,

OPUKIIAIHBIX U

ACJIaTh IIPaBUJIbHBIC BBIBOAbI U3 COIMMOCTABJICHUSA PE3YJILTATOB TCOPHUU U SKCIICPUMCHTA,
MIPOU3BOAUTDH YHMCIICHHBIC OLICHKHU I10 MMOPAAKY BECINYUHBI;
JACJIaTh KQYCCTBCHHBIC BbIBOJBI IIPHU IMCPCXOJAC K MPCACIIbHBIM YCIIOBUAM B U3YyUACMbIX Hp06J'IeMaX;
BUACTHh B TCXHUYCCKHUX 3aJadax (I)I/ISI/I‘ICCKOE COZICPIKAHUC,

OCBaMBaTb HOBBIC MPCIMCTHBLIC O6J'IaCTI/I, TCOPCTUYCCKUC TIIOAXOABI M SKCIICPUMCHTAJIBHBIC

METOIHUKHU,

3¢ PEKTUBHO UCHONB30BATh MOIYYEHHYIO METOAUYECKYIO MOATOTOBKY B OOJIACTH pelIeHUs 3ahad
(U3UKH TPOLIECCOB B TOILIMBE AJEPHBIX PEAKTOPOB JUIS TOCTHXKEHHUS HEOOXOIUMBIX TEOPETHUECKUX U

MIPUKJIAIHBIX PE3YIbTATOB.
BJIaJeTh:




NPaKTHYECKUMH HaBBIKAMU MCCIICAOBAHUS M PEIICHUS TECOPETUUSCKUX U MPUKIIATHBIX 33/1a4;
HaBBIKAMH TEOPETHYECKOTO aHaJM3a pPealbHbIX 33jau B Pa3HbIX 00JacTsIX (M3MKU HPOLECCOB B
TOIUTHBE SIIEPHBIX PEaKTOPOB;
YMEHHEM HCKaTh TEOPETUYECKHE OOBSCHEHHsS OKCIIEPUMEHTAJIBHBIM pe3ylbraraM |
OKCIIEPUMEHTAJIBHBIC TIOITBEP)KICHUS TEOPETUICCKUM MOJIEIISIM
HaBBIKAMU OCBOEHUS OOJBIIOT0 00beMa HHPOPMAITUH;
KyJBTYPOi MOCTAaHOBKM M MOJACIHPOBaHHS (PU3MUSCKUX 3314, HAaBBIKAMH I'PAMOTHOH 00pabOTKH
PE3YyJIBTaTOB OIBITA U COMOCTABICHUS UX C TEOPETUUECKUMU PACUCTAMM;
HaBBIKAMH CaMOCTOSITEIbHOW paboThl ¢ Y4eOHO, HAyYHOH W CIIPaBOYHOM JIMTEPaTypoi, BEICHUS
MOKMCKa U OPUEHTUPOBAHUs B Oubmuorpaduu.

3. IlepeyeHb THNOBBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

C 1enbro KOHTPOJISL OCBOCHUSI OOy4aroUIMMUCS y4eOHOro MaTepHajia MPOBOAUTCS YCTHBIH ONpoC B
HayaJe 3aHATUS WIK B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[IpomexyTounass arrecranusi MO JIucHUIUIMHE «B3anMonmeicTBUe W3Iy4eHHS C  BEIECTBOM)
ocymiecTisieTcs B popme nudPepeHIIMpoBaHHOTO 3a4eTa U IK3aMeHa.

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB IS cAa4u AU PepeHIMPOBAHHOTO 3a4eTa B 9-0M ceMecTpe:

1. B3aumoneicTBUS Ja3€pHOTO U3IYUYEHUS C JUHEUHBIM OCLUILIATOPOM. B3aumoaencTBUs U3myyeHus
C aHTapPMOHUYECKHUM OCIUIUIITOPOM.

2. B3auMmoneicTBuUS Ja3epHBIX UMITYJIBCOB C JIByXYpPOBHEBOW cpenoil. BzanmonelcTBusa ja3zepHBIX
HMITYJIbCOB CBETA C MHOTOYPOBHEBBIMH CpEaMH.

3. Tonspusamus cpenbl. PemakcanyoHHbele mnponeccel. HeogHOpogHOE M OZHOPOAHOE YLIMpPEHHE
PE30HAHCHBIX NIEPEXOJIOB.

4. MexanusMmsbl ymupenus. Dpdext JJuke cyKeHus THHAN.

5. KorepeHTHOE 1 HEKOTE€pEHTHOE B3aUMOACHCTBUE C PE30HAHCHBIMU CpEllaMH.

6. DddeKTh KOrepeHTHOTO B3aUMOACHCTBUS: (POTOHHOE DX0 M CAMOWHAYIIUPOBAHHAS TPO3PAYHOCTD.
2pi-UMITYJIBCHI.

7. KorepentHoe B030y>KA€HNE MHOTOYPOBHEBBIX CPEJl, Pi-UMITYJIbCHI.

8. Henunelinoe HachllIeHNE HEOIHOPOAHO M OMHOPOAHO YIIMPEHHBIX PE30HAHCHBIX NEPEXOOB.

9. HenuHelHble pexuMbl pacnpocTpaHeHHss cBera. Pemenune @panna-Homsura nams BOJHBL
HACBIIECHUS B PE30HAHCHO MONIOMAIOIINX CPEeiax.

10. ConuTOHHBIE PEXHUMBI PACHPOCTPAHEHHUS CBETa. 2pI-UMITYIbCHl B TMODIOIMIAIONINX Cpelax,
Pi-MMITyJIbCHI B YCHIIMBAIOIIMX CPEaXx.

11. TlonsATHEe KBa3MIHEPIeTUYECKUX COCTOSHUNA aTOMOB B PE30HAHCHOM IIOJE€ 3JIEKTPOMarHUTHON
BoNHBL. MHBepcusi pe3oHaHCHBIX mepexonoB. HeagmaOarudeckass WHBEpPCHs NPU CKAaHUPOBAHUHU
Y4aCTOTHI Nepexosa (M3IydeHus ).

12.  MHOTOKBaHTOBBIE IPOLECCHl  MPeoOpa3oBaHUS YacTOT B  HEKOTEPEHTHBIX  pEeKUMax
B3aMMOJICHCTBHSI.

13. KorepeHTHBIE TpoOLIeCcCH B PE30HAHCHBIX MHOTOYPOBHEBBIX cpefax. KorepeHTHoe MHOTOBOIHOBOE
B3auMozieiictBue. CHMYATOHBI. YIpaBICHHWE HUMIIYJIbCAMH OAHOH YacTOTHl H3IyYEHHEM JPyroi
Y4acTOTHI.

14. SIBnenue cBeTOMHAYIUPOBAHHOTO Jpeida. YckopeHue aToMoB (MOJIEKYIT) B MOJIE TUIOCKOH Oeryieit
BOJIHBI.

15. BsaumopeiicTBHE aroMOB C MoOJeM CTOsYed BONHBL. «OXJIaXIEHHE» aTOMOB PE30HAHCHBIM
U3IIyYCHUEM.

16. Henuneitnoe  camoBoszzaeiictBue  cBeta.  CamModOKycHpoBKa W MeJKoMacuITaOHas
camodokycupoBka. OOpa3oBaHHME MONEPEYHBIX CTPYKTYp IPU PACHPOCTPAHECHUH KOTE€PEHTHBIX H
HEKOT€PEHTHBIX UMITYJIbCOB B PE30HAHCHBIX CPEAax.

17. SBneHne paccesHus cBera ManjensiiTaMa-bpuimoeHa. YeTbIpeXBOITHOBOE paccesHUE CBETA B
HEJIMHEWHBIX Cpelax.

18. SIBnenwe oOpamieHuss BonHOBoro @ponta. Mogenu OB®-3epkan Ha ocHoBe 3(QeKToB
BBIHYKJIEHHOTO paccestHus ManenbiraMa-bpuiuioeHa 1 4eTbIPEXBOIHOBOTO B3aUMOACHCTBUSI.



19. BsaumMoneiicTBHe H3IIy4eHHUS C TMOBEPXHOCTHIO METAJUIOB W IOJYNPOBOIHUKOB. OOpazoBaHHe
[EPUOJUYECKUX CTPYKTyp Ha MoBepxHocTu. HeycroiumBocTu npu B3aUMOICHCTBUM H3IY4YEHUS C
[TOBEPXHOCTBIO.

20. JlazepHas pe3ka W Jla3epHOE YNPOUYHEHHE MOBEPXHOCTH Marepuaina. Pusmueckue 3PpQexTsl mpu
BO31EHCTBUY JIA3€PHOTO U3JIYyUYEHUs Ha IOBEPXHOCTh MaTe€pUasoB.

21. Toueunsie AeQEKTHI B TBEPIBIX TEIaX.

22. JluneliHble AUCIOKAaUWW. JMCIOKAIIMOHHBIE TETIW. JIBW)KEHHE NIWCIOKAalMi B KpUCTAIaX U
MEXaHU3Mbl TOPMOKCHUS JUCIOKAIUH B CILJIaBaXx.

Hepequb KOHTPOJIBHBIX BOIIPOCOB IAJId CAaYX 5K3aMCHA B 10-om CCMCCTpC:
1. ®Ousnueckue MCXaHU3MbI, OTIPCACIIAOIINEC CKOPOCTh KOPPO3UH TUPKOHUCBLIX CIIJIABOB.

2.  HonynspHass u paBHOMEpHas KOPpO3Msl LUPKOHHUEBBIX CIUIaBOB. O¢QeKT mepeiaoma MpH
PaBHOMEPHOM KOPPO3UU LIMPKOHUEBBIX CILIABOB.

3. DOBosouus MHUKPOCTPYKTYPbl M MEXAHHYECKUX CBONCTB LUPKOHMEBBIX CILIAaBOB B YCIIOBUSAX
PEaKTOpHOro O0Iy4eHUsI.

. MO,I[eJII/I POCTa OKCUIHBIX IJICHOK.

. HaBO)_IOpO)KI/IBaHI/Ie OUPKOHUCBBIX CIIJIABOB. BLIHa,Z[eHI/IC TUAPUIOOB.
. 3aMeI[J'I€HHOG THAPUIHOC PACTPCCKUBAHUC.

. IZOI[HOC PaCTpCCKUBAHUC 000JI04eK TCINIOBBIACIIAOIINX 3JICMCHTOB.
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. O¢dexTsI KoaMIeCHEHIIMY B METAJUIaX U CIUIABAX B YCIOBHUAX PEAKTOPHOTO OOIyUCHHS.

9. ®usnyeckue NPoLECcCchH B TOIUIMBE SACPHBIX PEAKTOPOB.

10. [denenus sinep B Toruse. OCKOJIKH JeN€HUs], JJIMHBI TOPMOKEHHUS SIEP.

11. IIpoueccsl, onpeaenstomue auddy3uro arToMOB B ASPHOM TOIUIHBE.

12. HapaGoTka 1 HEOTHOPOAHOE paclpeeeHre TUTyTOHNUS 110 PaiuyCy TOIIIMBHON TaOJIETKH.

13. TIpoueccel, onpeaesnstonye TeIIONPOBOAHOCTh TOIIMBA HA OCHOBE JUOKCHAA ypaHa.

14. PacniyxaHue TOIUIMBA - TBEPAOTEIBHOE U Ta30BOE.

15. DBonronMs MUKPOCTPYKTYPHI SACPHOTO TOIIMBA HA OCHOBE TMOKCHA ypaHa.

16. 3aBUCHUMOCTH TEIUIONPOBOAHOCTH JUOKCUAHOTO TOILJIMBA OT TEMIIEPATyphl U BHITOPAHUSL.

17. DBonronus TEIIOPU3NIECKUX U MEXaHUUECKHUX CBOMCTB AEPHOTO TOILUIMBA C POCTOM BBITOPAHHUS.

18. BBIXO,I[ Ta30BbIX TMTPOAYKTOB ACJICHUA U3 TOIINIMBA W TCPMOMCXAaHHUYCCKOC ITOBCIACHUC
TCIUIOBBIACIIAOINX 3JICMCHTOB.

19. TepmoMexaHHUECKOE B3aUMOJICHCTBHE TOIUIMBHBIX Ta0JIETOK ¢ 000JIOYKOH TBIJIA.
20. DddexT HOomMHOTO pacTpecKUBaHUsI 000JIOUKH TBAJIA MO/ HATIPSKEHUEM.

21. TepmomexaHWYeCKO€ TMOBEIECHHWE TBAJIOB B PEAKTOpaXx C BOASHBIM OXJAXKIECHHEM U BBIXOJ
AKTHUBHOCTH B TEIJIOHOCUTENb OPU Pa3repMETU3ALINH.

HpI/IMepBI 9K3aMCHAallMOHHBIX OuIeToB (3a,E[aHI/II\/’I, TCCTOB M Ap. MATCPHUAJIOB, HCIOJb3YCMbIX IJId
MPOBEACHUA 3a4CTa, BKSaMeHa):

buner 1.

1.1 ®otoHHOE X0 M 3(PHeKT caMONHAYIHPOBAHHON MPO3PAYHOCTH IPHU PACIIPOCTPAHEHUH Ja3epPHbBIX
UMITYJIbCOB.

1.2. Poct 3CPCH B MOJMKPUCTAIUIMYCCKUX MATCPpHAIaX B IIPOLCCCC O6J'Iy"IeHI/I$I B AACPHOM PCAKTOPC.

buier 2.
2.1. DddexT MapaHroHu npu BO3ACUCTBUH Ja3€PHOTO U3TYyUEHHUS Ha IIOBEPXHOCTh METAIA.
2.2. BOITHBI HACKHIIEHHS B PE30HAHCHO MOTIIONIAIINX ¥ PE30HAHCHO YCHIIMBAIOIINX Cpeax.

buier 3.

3.1. Bo3geiicTBHE J1la3epHOTO M3IY4YEHHs Ha METAJNIMYECKHE CIUIaBbl. JlazepHbIE TEXHOJIIOTMM U1
MOBBIIECHUS (PYHKIIMOHATIBHBIX CBOMCTB MTOBEPXHOCTEH METAILIOB.

3.2. DddexThl pacmyxaHus SIEpPHOTO TOIUIUBA.

buner 4.
4.1. YckopeHue pe30HaHCHBIX YACTHII JTA3ePHBIMU UMITYJILCAMH.



4.2. W3meHenue Kod(QQUIMEHTA TEIUIONPOBOJHOCTH MAaTEpUaioB B  MpoIecce OOMydYeHHS
BBICOKODHEPT€THYHBIMH YaCTHIIAMH.

burer 5.
5.1. MHOrO4YacTOTHBIE JITa3ePHBIC UMITYJIHLCHI B MHOTOYPOBHEBBIX PE30HAHCHBIX Cpeax.

5.2. DBomonus MEXaHHYECKUX CBOWCTB MaTepuajoB TMpU OOIyYEeHHH BBICOKOIHEPTECTUIHBIMU
YaCTHUIIAMH.

Kpurepun oneHnBanus

Onenka «ommmyHo (10)» BeICTaBIsieTCSl OOy4YalOIIEMyCsi, €CIM OH [OKa3aJl BCECTOPOHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PELICHNU KOHKPETHBIX 3a/]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH;

oueHka «omim4HO (9)» BhIcTaBIAETCS O0OyyaromeMycs, €cld OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPAKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HOPUHATBIX PELICHUH, HO MPHU 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPbIE OBLIH
CaMOCTOATENBHO OOHAPY>KEHBI U HCIIPABIICHBL;

oueHka «omiM4yHO (8)» BhICTaBIAETCS O0OyyaromeMycs, €clid OH II0Ka3all BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PEIIeHUH, HO IMpPHU 3TOM OBIIM JOMYIIEHbl HEOONbIIME HETOYHOCTH, KOTOPbIE MOCie
yKa3aHUs 9K3aMEeHaToOpa ObUIM CaMOCTOSTEIIbHO UCIPABIICHBI;

OLIeHKa «xopomIo (7)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U MO
CYIIECTBY H3JIaraeT ero, yMeeT IPHUMEHSATh IOJY4YCHHbIC 3HAHHWS Ha IPAKTUKE, HO JOIMYCKaeT
HETOYHOCTH B OTBETE MJIM JETAaeT HECYIIECTBEHHbIE OUIMOKY ITPH PEIICHUH 3a71a4;

OLIEHKa «XOpOILO (6)» BHICTABIAETCS 00y4alOIIEMYyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYIIECTBY H3J1araeT €ro, ymeeT IPHUMEHATh IOJy4YEeHHBbIC 3HAHWA Ha IPAKTUKE, HO [OIYCKaeT
HeOoJIbIIMe OIMOKH B OTBETE U (WJIN) PH PEILICHUH 3a]1ay;

OLICHKA «X0pomIo (5)» BBICTABISIETCS 00y4aromeMycsl, €CJIM OH TBEP/O 3HAET MaTepHuall, IPaMOTHO U MO
CYLIECTBY H3JIaraeT €ro, yMeeT MPHUMEHATh MOJYYCHHbIC 3HAHHWS Ha TNPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (WJIH) JI0ITycKaeT OMMOKH NIpY PEelIeHUH 3a71ad;

OLICHKA «YJIOBJIETBOPHUTENBHO (4)» BhICTaBIseTCS OOydaromeMmycs, MOKa3aBIleMy (parMeHTapHBbIH,
pPa3po3HEHHBI XapaKTep 3HaHWM, HETOuHble (OPMYIUPOBKH O0a30BbIX MOHATHH, HapyIICHHS
JIOTMYECKON IIOCIIe10BATEIbHOCTH B U3JI0KEHUH IIPOIPaMMHOI0 MaTepuaa, €Clid IIpu 3TOM OH BIIaJeeT
OCHOBHBIMH paziesiaMu y4eOHOW IMporpamMMbl, HEOOXOAMMBIMH Ul AalbHEHIIEro o0yueH!s] U MOXKET
MPUMEHATH NOJIYYEeHHBIC 3HaHU 110 00pasily B CTAaHAAPTHON CUTYallly;

OLICHKA «YJOBJIETBOPUTENIBHO (3)» BBICTAaBIACTCS OOydaroLIeMycCs, MOKa3aBlIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWI, HETOYHbIE (OPMYIMPOBKH 0a30BBIX MOHSATHH, HapyLIICHUS
JIOTUYECKOM TIOCJIEIOBATEIbHOCTH B H3JIOKEHHM IIPOIPAMMHOIO Marepuala, He BIIAJCIOLIEMy
HEKOTOPBIMH pa3lieliaMi y4eOHOW MpOorpamMMbl, HO YMEIOIIEMY NPHMEHSTH NONTyYeHHbIC 3HAHHS IO
o0pa3ily B CTaHJapTHOM CUTYallHH;

OIICHKA «HEYJIOBJICTBOPUTEIHHO (2)» BBICTABISAETCS OOydarolmeMycs, KOTOPBI HE 3HaeT OOJbIIeH
YacTH OCHOBHOTO COJEpPXKaHUS Y4eOHOW NMpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bOpMyIHPOBKaX OCHOBHBIX MOHSTHH AUCIUIUIMHBI M HE YMEET UCIIOIb30BATh MOIYyYCHHBIC 3HAHUS [IPU
PELICHNH TUTIOBBIX MPAKTUYECKUX 3a/1a4;

OLIEHKAa «HEYIOBIETBOPUTEIHHO (1)» BbICTaBIsieTcs 00yyaromeMycs, oKa3aBIIeMy MOJIHOE HE3HaHUE
y4eOHOM porpaMMbl JUCLIUIUTHHEI.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

IIpn mpoBeneHUM 5K3aMeHa CTYAEHTY mnpepocrtasisercs 35-50 MUHYT Ha TOATOTOBKY OTBETa IO
BBIOpaHHOH Teme W pelmreHuto 3anadn. OTBeT cryaeHTa anutcs 15-25 munyt. Ecnm 3agaua pernena
HENpaBUIbHO, CTYIEHTY YKa3bIBAaeTCs Ha €ro OMMOKY M MpenjiaraeTcs PeluTb 3aHOBO C YUYETOM
3aMe4aHusl.

JuddepeHnrpoBaHHbIN 3a4€T CTAaBUTCA 110 UTOraM TEKyIlell yCIeBaeMOCTH, OTBETOB Ha KOHTPOJIbHbIE
BOIIPOCHI U PEIIEHNS KOHTPOJIBHOM 3a7a4u.



Bo Bpems mnpoBereHus 3K3aMeHa M 3adeTa oOydaromMecs MOTYT IOJb30BaThCsl IPOrpaMMOM
JTUCIUIUIMHBL, CIIPaBOYHOW JIMTEPATYPOH, BEIUNCIUTEIBHON TEXHUKOM, 1 CBOUMHU KOHCIIEKTaMH.



