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AHHOTANMA
JlaHHBI KypC JICKUUI IOCBSIIEH BOIPOCAM BO3JAECHCTBHS HAa PA3JIMYHBIE MATEPUAJbl U CPEIbl Pa3IMYHBIX
TUNIOB ~ M3JIyYEHUS: DJIEKTPOMAarHUTHOTO — JIA3ePHOrO  M3iydeHusi, ainbdha u Oera  dyacTul,
BBICOKOHEPIeTHUECKUX HMOHOB, HEHTPOHOTO m3mydeHus. PaccmarpuBarorcss 3¢ QeKTbl, BO3HHKAIOUIME MPU
B3aMMO3/ICHCTBUN H3JIyUYCHUS C MaTepuanaMu, a TaKKe HM3MEHEHUE OINTHYECKHX, TEIUIOQU3NYECKUX U
MEXaHUYECKHX CBOWCTB MarepuaioB M cpeia. PaccmarpuBarorcs 3QQeKThl HENMHEHHBIX B3aUMOJICHCTBUN 1
BIMSIHHUE 3TUX 3()(HEKTOB HA paCHPOCTPaHEHHE N3TYUCHHH.
B nexuusix paccmarpuBaeTcs Hensiid psaa gusnueckux 3¢ pexToB npu B3aMMOACHCTBUN Ja3epHOTO U3ITYUYCHHS
C PE30HAHCHBIMU CPEAaMU:
sbdexr Jluke cyxkeHus IuHUK;, pemenne Ppanna-Homsura sl BOMHBI HACHINICHHS B PE30HAHCHO
MOMIOIIAIOIINX W PE30HAHCHO YCWIMBAIOIIHUX CPENax; COJUTOHHBIE PEXUMBI pPaCIpPOCTPAHEHUS CBETA,
CHMYJITOHBI U ()OTOHHOE 3XO0; SBJIEHHE CBETOMHIYIIMPOBAHHOTO apeiida. HeycroitunBocTr BoIHOBOTO (ppoHTA
JIA3€pHBIX UMITYJIBCOB B PE30HAHCHBIX CPEAaX.
PaccmarpuBaroTcsi mpoueccsl B HEOPraHWYECKMX Marepuayiax Ipu OOIyYeHHH BBICOKO SHEPreTHYHBIMU
JacTulamHu. SlnepHoe TOIUIMBO — KepaMHUYecKoe U MeTaiuindeckoe. D((EeKTl pacimyxaHusi, 3BOIIOLNS MUKPO-
U MaKpOCTPYKTYpbl MarepuayioB. V3MeHEHHus TEIJIONPOBOAHOCTH M MEXaHMYECKHX CBOWCTB OOIYYEHHBIX
MarepuanioB. Koppo3noHHBIE MPOLECCH B YCIOBHUAX paluallMOHHOrO oOmydeHus: MatepuanoB. Llupkonuii u
€ro IpUMEHEHHE B sANEpHBIX peakropax. [lomiomeHue Bomopoda B LUPKOHUM. 3aMEAJICHHOE TUAPUIHOE
pactpeckuBanue. KoanecueHus u pocT rujpyuIoB.

1. leau u 3apauu

eap AUCUMNIMHBI
Jlate 0a3o0Bblc 3HaHUS O (PUIUYECCKUX MEXaHHM3Max, MPOTEKAIOMIUX B TBEP/ABIX, Ta30BbIX U JKUJKUX
cpenax, a Tak:Ke O BOBMOXKHBIX U3MEHECHHUSAX ONTUYECKUX, TETUIOPUINICCKUX U MEXaHUIECKUX CBOWCTB
MarepHalioB IPH BO3ACHCTBUU Ha HUX JIA3EPHOTO MM HEHTPOHHOTO M3ITyUeHHUS.

3agaum AU COMIIHHBI
* Pa3BuTh npencraBicHUs O HEIMHEMHBIX U KOTEPEHTHBIX SIBJICHUAX IIPU B3aUMOJCHCTBUHU Ja3epHOIO
W3JIy4EHHA ¢ PE30HAHCHBIMU M HEPE30HAHCHBIMHU CPEIaMHU.
* Ilonyuuts 3HaHHA W BO3MOXHOCTH BBINOJHATH OLEHKH IO BO3MOXKHBIM PE3YJbTaTaM IOBEIACHHS
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 MOAXOJAaMH JUIsl ONMWCAHUS IMOBEICHUS
TOYEYHBIX M MPOTSHKEHHBIX Ae()EKTOB B TBEPABIX TeJIaX, O3HAKOMATCS C OSKCIEPUMEHTAJIbHBIMU
pe3yapTaTaMy MO U3MEHEHUIO MUKPOCTPYKTYPBI M CBOMCTB PEAKTOPHBIX MAaTEPUAJIOB, HCIIOJIB3YEMBIX
B AaTOMHOM SHEPIreTUKE.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kon 1 HauMeHOBaHHE KOMIIETEHIIUH NHIuKaTOpbl JOCTHKEHNUS KOMIIETEHIINH
YK-1 Cnocob6en ocymectBnsaTh kputhueckud  |YK-1.2  OcyniecTBisieT MOMCK  BapuUaHTOB — PEIICHHUS
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 Cmocoben 00001maTe ¥ KPUTHYECKH OILCHUBATh

METO/IbI MICCIIC/IOBAHNUS, OLICHUBATH U ONBIT W PE3ylbTaThl HAYYHBIX HCCIICIOBAaHUN B 00NacTH
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, 0o0JagaeT HaBbIKAMH YCTHOTO M IHCHMEHHOTO
MPE3eHTANUH C UCIIOIb30BAaHHEM CUCTEM W3JIOKCHUST PE3yJIbTaTOB HAYYHOW JEATCIHLHOCTH B paMKax

KOMITbIOTEPHON BEPCTKU M MAKETOB OPUCHBIX  |IpodecCHOHAIbHON KOMMYHHUKAIUU
porpamMmm




[IK-2 T'otoB mpumensTs metonbl uccnenoBanus |[1K-2.1 3naer MeTonsl uccienoBanus U pacyeTa MpoIeccoB,

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

TEXHOJIOTHH

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

[IK-3.1 3HaeT coBpeMEHHBII YpOBEHb Pa3BUTHS HAyKU U
TEXHOJIOTUH, TPOdeCcCHOHANBHBIE TPOOJIIEMbI B CBOEH
MpeMETHOM 06macTu

I1K-3.3 Brnageer  HaBBIKAMU ~ DKCIIEPTHOM  OLIEHKHU
MpenaraeMbIX penIeHni Wil MPOEKTOB

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

3HATb:

YMETB:

O MOPSAKA YHCICHHBIX BEJIMYMH, XapaKTepHbIE IJIsl MPOLECCOB B3aWMOACHCTBUS JIA3€PHBIX
HUMIIYJIBCOB C Pa3JINYHBIMU CpellaMiL.;

[J  of0mue moaxonbl K PELICHHIO MPHUKIATHBIX W TEOPETHYECKHX 3a7a4 B 00macTh (Ppu3HuecKux
IIPOLIECCOB B TOILUIUBE SIAEPHBIX PEAKTOPOB;

[J OCHOBHBIE TEIUIO(U3NIECKUE U MEXaHUUECKHUE CBOWCTBA SICPHOTO TOILINBA;

[l OCHOBHBIE XapaKTEPUCTHKU IBOJIOLUU MHUKPOCTPYKTYPBI, TEIIOQU3NYECKUX M MEXaHMYECKHX
CBOWCTB SIIEPHOTO TOILIMBA C POCTOM BBITOPAHUSI.

[l abcTparupoBaThCs OT HECYIECTBEHHOTO ITPU MOZICIUPOBAHNY PeabHBIX (GH3MUECKUX CUTYalNi;

[J  kBaJM(UIUPOBAHHO MCIIOIB30BATH MOTYYECHHBIC 3HAHUS AJISl PELICHUS TPOCTEHIINX MPAKTUYECKUX
3a[a4 B3aUMOAEHUCTBUS JIa3€PHBIX UMILYJIBCOB C PAa3JIMYHBIMU CpEJaMy;

O MOJIb30BAThCSl CBOMMH 3HAHMSAMH U1 pelIeHHs (PyHIaMEHTaNbHBIX, MPHUKIAIHBIX U
TEXHOJIOTUYECKUX 3a/1a4;

[J nmenarh NpaBUIIbHBIC BHIBOABI U3 COMIOCTABICHUS PE3YJAbTaTOB TEOPHU U SKCIICPUMEHTA;

[J npou3BOAMTH YUCIECHHBIE OLIEHKU 110 NOPSAKY BEJIUUYHUHBI;

[J nenarh Ka4eCTBEHHBIC BBIBOABI PH MEPEXO/IE K MPEACTIbHBIM YCIOBUSAM B H3y4aeMBIX MPoOeMax;
[l BHIETh B TEXHHUYECKHUX 3a/1auax (GU3MUECKOE COACPIKaHHE;

O OCBaMBaTh HOBBIE MPEIMETHBIC OOJIACTH, TEOPETHYECKUE IOAXOAbI M 3KCIEPUMEHTAIIbHBIC
METO/IUKY;

[0 3(QeKTUBHO UCIONB30BaTh MMOJIYYEHHYIO METOJMYECKYI0 MOATOTOBKY B 00JacTW pelieHHs 3aaad
(U3UKHM IPOLIECCOB B TOIUIUBE SIAEPHBIX PEAKTOPOB IS JOCTHKCHUS HEOOXOAMMBIX TEOPETHUECKUX H
MPUKIIAIHBIX PE3YJBTATOB.

BJIAJIETh:

[l MpaKkTUYECKUMH HaBBIKAMH MCCIIEIOBAaHUSA M PELICHUS TEOPETUUECKUX U MPUKIIAIHBIX 3a71a4;

[l  HaBBIKAMH TEOPETUYECKOTO aHAIM3a PealbHBIX 3a[ad B Pa3HBIX 00JMAcTAX (PU3HMKH MPOIECCOB B
TOIUIMBE SIJICPHBIX PEAKTOPOB;

0 YMEHHEM HCKaThb TEOPETHYCCKHE OOBSCHEHHUS OKCIIEPUMEHTAIBHBIM pe3ylbTaTaM |
HKCTIEPUMEHTAJIbHBIE MTOATBEP)KICHUS TEOPETUIECKUM MOJIEIISAM

[l HaBBIKAMH OCBOCHHS OOJIBIIOTO 00BeMa HH()OPMAIIUH;

[J  KyJabTypOl MOCTaHOBKM M MOJIEIMPOBaHUS (GU3NUECKUX 3aj[a4, HABBIKAMU TPaMOTHON 00paboTKU
PE3YJIBTATOB OIBITA M COTIOCTABICHUS UX C TEOPETUICCKUMH PacUeTaMM;

[J HaBBIKAMH CaMOCTOSITEIILHOW paboThl ¢ yueOHOH, HAyYHOH W CIPaBOYHOMW JIUTEPaTypol, BeJCHHS
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.

Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Moavrrom (Contuancr TTaAAnar naAnTLT



JAVINLKIXL

—vviriaap o

Jiavvpal. pavvios

pabora

PacnipocTpanenue ©  B3auMoJeicTBHE
Ja3epHBIX HWMIYJIBCOB C PE30HAHCHBIMU
cpenamu.

15

10

Tepmuueckoe BO3IECHCTBUE HMILYJILCOB
JIA3€pHOTO U3ITyYEHUs HA MaTepUabl.

15

10

Todeunsle W TPOTSHKEHHBIE AC(HEKTH B
PEaKTOPHBIX MaTepHaax.

15

10

[upkoHueBble cmjaBel B YCIOBHSX
JKCIUTyaTallid B PEAaKTOpax C BOIASHBIM
OXJIAXKICHUEM.

10

®dusnyeckne mpomecchl B TOILUIMBE
AJICPHBIX PEAKTOPOB.

12

13

OBomronus MHUKPOCTPYKTYPBI,
TEIUIOQU3NYECKUX U MEXaHHYECKHX
CBOMCTB S/IEPHOTO TOIIMBA C POCTOM
BBITOPAHHUSL.

12

12

BBIXOI[ Ta30BbIX IMPOAYKTOB JACJIICHHUA U3
TOINJINBA )41 TEPMOMEXAHNYIECKOC
IIOBCACHUC TCINIOBBIACIIAIOIINX
OJICMCHTOB.

12

10

Wtoro wacos

30

90

75

HO,I[FOTOBKa K 3K3aMCHY

30 gac.

OO01mas TpynoEMKOCTh

225 gac., 5 3au.eq.

4.2.

Coneprxanue UCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (paszieiam)

Cemectp: 1 (Ocennwii)

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

BoiBog ypaBHeHMH i1 ONUCAHMS B3aUMOICHCTBHA JIa3epHBIX HMIYJIBCOB C PE30HAHACHBIMU
cpenamu. PaznuuHble peXxUMbl B3aUMOIEHCTBUS JIA3€PHOIO M3JIyYEHUs! C PE30HAHCHBIMHM CPEAAMHU.
KorepentHoe B3ammopeiictBue: (oToHHOE 3X0, 2pi- U Ppi-UMIYJbCHl, CBETOMHAYLHPOBAHHAS
IpO3payHOCTh. BOMHBI TPOCBETICHHS B PE30HAHCHBIX HONIOMAIOMMX cperax. Dddexr Juke.
OxnaxxJeHue aroOMOB PE30HAHCHBIMHU JIa3epHBIMU Iy4KaMd. DQPQPEKT CBETOMHIYLHPOBAHHOTO
apeiida aToMoB (MOJIEKyYJ) B JIa3€pHOM I10JI€ M BO3MOKHOCTB pa3JIelieHus M30TONoB. Pe3oHaHcHOE
npeobpa3zoBaHue YaCTOT B MHOTOYPOBHEBBIX Cpeax

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

DNeMEHThl TEOPHH JIa3epHON PEe3KW W Ja3epHOU CBapku. BozneiicTBue na3epHBIX UMITYJIbCOB Ha
3arps3HCHHbIE HE(PTHIO BOJIHBIC TIOBEPXHOCTH. BBeleHHE B TEXHOJOTHIO MOoAM(HUKAIINN
MTOBEPXHOCTHBIX CJIOCB TBEPABIX MaTepuajoB (CIUIABOB) C MCIOJIL30BAHHUEM HMITYIIHCOB JIA3€PHOTO
W3ITy4eHUSs.

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

Toueunsle nedexTsl B TBEpAbIX Telaax. MexaHn3Mbl 00pa30BaHUs TOYEUHBIX AE€()EKTOB B yCIOBUIX
TEPMOIMHAMUYECKOTO PABHOBECHS M MPHU HAJUMYMU PaTUAllMOHHOrO oOiydeHus. Juciokanuw,
JMCJIOKALIMOHHbIE NeTIU. ['a30HanoNHEHHbIE Ty3bIPbKY U BAKAHCUOHHAS [TOPUCTOCTb. [Ipenunurars
- BKJIIOYCHUSI BTOPUYHBIX (a3.

Cemecrtp: 2 (Becennuit)



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

Mexanunueckue, (U3NUYECKHE W KOPPO3MOHHBIE CBOMCTBa LMPKOHMEBBIX CIUIaBoB. Dusuueckue
IIPOLIECCHI, POJIb JIETUPOBAHHUS U MUKPOCTPYKTYpBI, KOTOpBIE OIPENENAIOT PEKUMBI U CKOPOCTh
KOPPO3UM LHPKOHHEBBIX CIUIABOB. OJBOJIIOLUS MHKPOCTPYKTYPBI U MEXaHMYECKHUX CBOWCTB
IIMPKOHHMEBBIX CIUIABOB B YCIIOBHSAX PEaKTOPHOro oOiydeHHs. Monenum pocTa OKCHIHBIX IUICHOK.
HaBonopokuBaHue  UMPKOHMEBBIX  CIUIABOB, THAPUABL B IIMPKOHUEBBIX  00OJOYKAX
TEIUIOBBICIIAIOMX JIEMEHTOB.

5. ®u3nYecKue NPOLECCH B TOIUIMBE SAEPHBIX PEAKTOPOB.

Henenus sinep B TornBe. OCKOJIKM JI€JI€HUS, IIMHBI TOpMOXKeHUs snep. [Iponeccsl, onpenenstomniye
TuQQy3nio0 aToMOB B SJIEPHOM TOIUIMBE. BbIx0onq OCKoNnkOB feneHus: u3 TorumBa. HapaboTka u
HEOHOPOIHOE pacIpeseieHue ITyTOHHUS 110 pajnyCy TOIUIMBHOW TabmeTku. OKCHIHOE TOIUIMBO C
cojepkaHueM ranonuHud. [lpomeccsl, onpenensromue TEIUIONPOBOAHOCTh TOIJIMBA HAa OCHOBE
JMOKCU/a ypaHa.

6. DBOMIOLUSA MUKPOCTPYKTYPHI, TEIUNIOPU3NIECKUX U MEXAaHHYECKUX CBOWCTB SJEPHOTO TOILUIMBA C
POCTOM BBITOpaHUSI.

MUKpOCTpYKTypa SJIEPHOTO TOILIMBA JI0 00Iy4eHus: B peakrope. Poct TorumBHbIX 3epeH. [Iporecc
paavaliOHHOIO JOCIEKaHWs TOIUIMBAa. PacmyxaHWe TOIUIMBA - TBEPAOTEIBHOE M Ta30BOE.
@®opmMHpOBaHHUS PHUM-CTPYKTYphl Ha Kpai TOIUIMBHBIX TaOJNETOK INPH BBICOKUX BBITOPAHMSX.
CkopocTb (OPMOU3MEHEHHS TOIUTUBHBIX TaOJIETOK MPHU HAJMYUU TEPMOMEXaHUUYECKUX HANPSKCHUN
- MOJ3YYEeCTh HMOJMKPUCTAINIMYECKOIO TOIUIMBA. 3aBUCHUMOCTb TEIUIONPOBOIHOCTU JUOKCHIHOIO
TOIUIMBA OT TEMIIEPATypbl U BHITOPAHHUS.

7. BBIXO,I[ ra3oBbIX TIIPOAYKTOB JACJICHUA H3 TOIUIMBA W TCPMOMCECXAHHUYCCKOC TIOBCIACHUC
TCIUIOBBIACIIAIOINX 3JICMCHTOB.

deHOMEHOOTHS TTOBEICHNS Ta30BBIX MPOAYKTOB JICJICHUS B TOILIMBE HA OCHOBE JMOKCHJA ypaHa.
®dopMupoBaHHe W POCT BHYTPH3EPEHHBIX M MEK3EPEHHBIX Ta30BBIX ITy3BIPHKOB B IIPOIECCE
OKCIUTyaTallMyd TOIUIMBA. D(PQPEKT MepKOISAIUN MEXK3SPEeHHOW MOPHCTOCTH B TOIUIMBE. Mozaenu
BBIXO/Ia CTA0WIBHBIX W PAJMOAKTHBHBIX MHPOAYKTOB JNEJCHUS M3 TOIUIMBA. TepMOMEXaHHYECKOe
B3aUMOJICHCTBHE TOIUIMBHBIX TaOJNETOK ¢ 000J04KOW TBAIA. D(PPEKT 3aMEUIEHHOTO THAPHIHOTO
pactpeckuBanus. O¢dekT HOAHOTO pacTPEecKHBAaHUs OOOJIOUYKM TBAJIA T0J] HAMpPSHKCHUEM.
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, wusyvarommii Kypc "B3aumojeilcTBHe WH3IydeHHS C BelIecTBOM', JODKEH HMETh
npeacTasieHust 00 OCHOBHBIX 3(d(dekTax M mpoueccax, ONPEACSIOMNX PEXUMbl PacIpOCTPaHEHUS
JIa3epHOT0 M3IYYEHHUs B Cpelax M 3HAaTh M OLICHUBATh BO3MOXKHBIE MHUKPOCTPYKTYPHBIE M3MEHEHHS B
TBEpIBIX Tenax (CIulaBaX U B AJCPHOM TOIUIMBE) B PE3YNbTaTe MCIONB30BAHUS B PEAKTOpaX, JOKEH
Hay4YUTHCS IPUMEHSTh 3HAHUS Ha MPAKTHKE.

B pesynbrare m3ydeHus] AUCHMIUIMHBI CTYAEHT JIOJDKEH 3HAaThb OCHOBHBIE CBOMCTBA PE30HAHCHBIX U
HEJNMHEHHBIX Cpell, ONPEACISIONINE PEKUMBI PACIPOCTPAHEHUS JIA3€PHBIX HMIIYJIBCOB. YMETb
MOJTydYaTh PEIICHHUs Ui TOYHO perraemMbIXx 3anad. CTyZeHT AO/KEH 3HaTh OCHOBHBIC HPOLECCHI,
MPOTEKAIOIINE B PA3IUYHBIX MaTepHasiaX NP JIA3EPHOM U HEHTPOHHOM OOIYYEHUH W ONpEACISIONINe
CBOICTBa 00BEKTA.



CTyneHTy HEOOXOOMMO yMEThb BBINOJHATH OLEHKH IUI BO3MOJKHOCTH CaMOCTOSITEIBHOTO IOTY4EHUS
napaMeTpUYECKUX 3aBUCHUMOCTEH mpu 000CHOBAaHMH NPUOIMKEHHBIX pemieHuil. st aToro cryneHty
HEOOXOAMMO OCBOMTH MMEIOIMECS KIACCHUECKUE PELICHUs KaK JUIs 3a1ad U3 00JIacTH HEIMHEHHOU U
KOTEpEHTHON ONTHKH, TaK W Psizia 3a/1a4 U3 KypCOB TEOPETUUECKOH (HU3MKH, GU3UKU TBEPAOTO Tellad U
Ap

Cpeau TOYHO pelIaeMbIX 33Jad B MEPBYIO ouepelb HEOOXOAMMO CAENaTh YIop Ha H3YyYCHUH
OJHOMEpHBIX 3a/au, CTAMOHAPHBIX M MPOCTEHIIMX HECTAllMOHAPHBIX 3allady, BKIIOYAs MPHUMEPHI
COJINTOHHBIX PELICHUH U pelIeHni B BU/I€ CTALlMOHAPHBIX BOJIH, PACTIPOCTPAHSIOIIUXCS C TOCTOSHHOMN
CKOPOCTBIO.

VYeneniHoe ocBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa Haja TEMOHU.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTUPOBAaHNE PEKOMEH/I0BAHHOM JINTEPATYPBI;

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIUH, y4eOHOW M HaydyHOW JHUTeparype),
MOATOTOBKY OTBETOB HAa BOIIPOCHI, IPEIHA3HAYEHHBIX [UII CAMOCTOSTEIBHOTO  H3y4YeHH,
JIOKa3aTeJIbCTBO OTACIBHBIX YTBEPKICHUH, CBOMCTB;

— pelieHue 3a/1a4, IpeAjaracMblX CTYIEHTaM Ha JISKUUAX U JJISl JOMALTHHUX 3aHITHI;

— MOATOTOBKY K 3aHATHUSM, TU(PEPEHIUPOBAHHOMY 3a4ETy U SK3aMEHY.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyIeHTa ocylecTBiseTcs B Qopme
WHIMBUyaJbHBIX KOHCYJIBTALIUH.

ITokazareneM BiajieHHs MaTepHaloM CIY)KUT yMEHHE peIlaTh 33/aud U BBIIOJHATH YNPOIIEHHbIE
OLICHKM BKJIAJOB PAa3JIMYHBIX NPOLIECCOB B HMHTErpajbHbId 3¢dekt. s ¢dopMupoBaHus yMEHHUs
MPUMEHATh TEOPETHYECKHE 3HAHHUS Ha MPAKTHUKE CTYIEHTY HEOOXOIMMO PEelIaTh KaK MOXKHO OoJblie
3agay. [Ipu pemenun 3a1a4 Kaxaoe IeHCTBIE HEOOXOAUMO apryMEHTUPOBATh, CChUIAsACh HA U3BECTHHIC
TEOPETUUECKUE CBEICHHS.

[Ipu moaroToBke K MPaKTHUYECKUM 3aHITHAM HEOOXOAMMO MOBTOPSTH PaHEe M3yUYEHHBIE OCHOBHBIC
orpeiesieHus, GOPMYIUPOBKU TeopeM. B Havane 3aHATHS, KaK PaBUIIO, MPOBOAUTCS KopoTkuit (10-15
MHUHYT) ONpPOC IO MaTrepualy MPOLICAMNX 3aHATHH B YCTHOW WM mUCbMEHHOH ¢opme. OOBIYHO
HPUAEPKUBAIOTCS CIEAYIOIIEH CXEMbl: M3yueHHE MaTepHaja JIEKIUHU 0 KOHCIEKTY B TOT K€ IICHb,
korga Obuta mpociymana Jjekuus (10-15 MuHYT); mOBTOpeHHME MaTephalla HaKaHyHE CIedyIoLei
nexiuu (10-15 MuHyT), MpopaboTka yueOHOro Marepuana 1o KOHCIIEKTaM JIEKIIWH, y4eOHOH 1 Hay4IHO
JUTEparype, MOArOTOBKA OTBETOB HA BOMPOCHI, MPEIHA3HAUYEHHBIX ISl CAMOCTOSITENILHOTO u3yyeHus (1
4yac HENeN0), MOJArOTOBKA K IMPAKTHYECKOMY 3aHATHIO, pemienue 3aaaq (1 dac). BaxHo no0UTHCS
MOHMMAaHMUs M3y4aeMOro Marepuana, a HE MEXaHWYEeCKOro ero 3amomuHanus. [lpu 3arpynHeHun
M3YYEHUS OTJEIbHBIX TEM, BOIIPOCOB, CJIEAYET 00pamarsCs 3a KOHCYABTAUAME K JEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: SnepHble pU3MKA U TEXHOJIOTHH

npopuJib NOArOTOBKHU: Snepuas duzuka, YTC 1 KOMITBIOTEpHBIE METOJIBI B (PU3UKE
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa mIa3MeHHON SHEPreTUKH

Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

Pa3paborunk: B.B. Jluxanckuii, n-p ¢pus.-mart. HayK, mpodeccop



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  OcymiecTBisieT TOHUCK BapHaHTOB
MOCTAaBJICHHOH  NpoOJIEMHOW  CHUTyalluu Ha
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

pelieHus
OCHOBE

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

OIIK-2.2 Cmocoben 00001maTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

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
auTepatrype, o0J1aaeT HaBBIKAMHM YCTHOTO M HMHCbMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH 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 HCCIENOBAHUS U pacueTa MPoIEeCcCOB,
MPOHUCXOASIINX B COBPEMEHHBIX (PU3NYECKHX yCTAaHOBKAX 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 coBpeMEHHBII YpOBEHb Pa3BUTHS HAyKU U
TEXHOJIOTHH, TPOodeCcCHOHANBHBIE TPOOJIIEMbl B CBOEH
MpeMETHOM 0bmacTu

I1K-3.3 Brnageer  HaBbIKAMU ~ DKCIIEPTHOM  OLICHKHU

[Ipe/UlaraeMblX pelIeHU WU IPOEKTOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

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

3HATb:

[ MNOpAAKN YHUCJICHHBIX BCJIIMYUH, XaAPAKTCPHBLIC I IIPOHCCCOB B3aHMOI[€ﬁCTBH5[ JIa3CPHBIX

HUMIIYJIBCOB C Pa3JINYHBIMU CpellaMiL.;

[J  ofmue moaxonbl K PELICHHIO MPHUKIATHBIX W TEOPETHUECKHX 3a7ad B 00macTh (Qpu3HUecKux
IIPOLIECCOB B TOILUIUBE SIAEPHBIX PEAKTOPOB;

[J OCHOBHBIE TEIUIO(UZNIECKUE U MEXaHNUECKHUE CBOWCTBA SJICPHOTO TOILINBA;

[l OCHOBHBIE XapPaKTEPUCTHKU 3IBOJIOLUU MHKPOCTPYKTYPBI, TEIIOGU3NUECKUX M MEXaHMYECKHX
CBOWCTB SIIEPHOTO TOILIMBA C POCTOM BBITOPAHUSI.

yMeTh:

[l abcTparupoBaThCs OT HECYIECTBEHHOTO ITPU MOZICIMPOBAHNY PeabHbIX (H3MUECKUX CUTYallN;
[J  kBaJM(UIUPOBAHHO MCIIOIB30BATH MOTYUYCHHBIC 3HAHUS JJISl PELICHUS TPOCTEHIINX MPAKTUYECKUX
3a[a4 B3aUMOAEHCTBUS JIa3€PHBIX UMILYJIbCOB C PA3JIMYHBIMU CpEJaMy;

[ MMOJIb30BaATbCA CBOMMHU 3HAHUSIMU [JId PCHICHUSA (bYH,I[aMCHTaJ'IBHBIX,

TCXHOJOTUYCCKHUX 3aJa4,

OPpUKIIAAHBIX H

ACJIaTh IPaBUJIbHBIC BBIBO/AbI U3 COITOCTABJICHUSA PC3YJILTATOB TCOPUU U SKCIICPUMCHTA,
MMPOU3BOAUTDH YHUCJICHHBIC OLICHKU I10 MMOPAAKY BECIIMYUHBI;

BUACTHh B TCXHUYCCKHUX 3aJadax (1)I/I3I/I‘-ICCKOC COZICPIKAHHUE,

0
U
[] jmenarb Ka4€CTBEHHBIE BbIBOJbI IIpU NepexoAc K NpCACIbHBIM YCIOBUAM B U3YyHaCMbIX np06neMaX;
U
0

OCBaWBAaTb HOBBIC IPCIMCTHBIC O6J'IaCTI/I, TCOPCTUYCCKUC TMMOAXOABI W ISKCIICPUMCHTAJILHBIC

METOIHUKHU,

[0 3(QeKTUBHO UCTONB30BaTh MOJIYYEHHYIO METOJMYECKYI0 MOATOTOBKY B 00JacTU pelieHHs 3aaad
(U3UKH TPOLIECCOB B TOIUTUBE SIACPHBIX PEAKTOPOB IS JOCTHKCHUS HEOOXOAMMBIX TEOPETHUECKUX H

MIPUKJIAIHBIX PE3YIbTATOB.
BJIaJeTh:




[l MpaKTUYECKUMH HaBBIKAMH MCCIICIOBAaHUS M PELUICHUS TEOPETUICCKUX U MPHUKIIAIHBIX 3a/1a4;

[l HaBBIKAMH TEOPETUYECKOTO aHaIM3a PEAbHBIX 33/1ad B Pa3HbIX 00NacTsIX (M3MKU MPOLECCOB B
TOIUTHBE SIIEPHBIX PEaKTOPOB;

0 YMEHHEM HCKaTh TEOPETUYECKHE OOBSICHEHUS OJKCIEPUMEHTAIbHBIM pe3yjibTaTaM M
OKCIIEPUMEHTAJIBHBIC TIOITBEP)KICHUS TEOPETUICCKUM MOJIEIISIM

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HH(OpMAaITHH;

[]  KyJIpTypOH IOCTaHOBKH W MOJEIMPOBAHUS (PM3MYECKHX 3a/1a4, HABBIKAMH I'PAaMOTHOH 00pabOTKH
PE3YyJIBTaTOB OIBITA U COMOCTABICHUS UX C TEOPETUUECKUMU PACUCTAMM;

[] HaBBIKAMH CaMOCTOSITEIILHOIM pabOTHl C yueOHOMW, HayYHOW M CIIPaBOYHOM JIMUTEPATypOH, BEACHUS
MOKMCKa U OPUEHTUPOBAHUs B Oubmuorpaduu.

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

C 1enpro KOHTPOJISE OCBOGHHUS OOy4arOIMMHUCS Y4eOHOro Marepuaia MPOBOAMUTCS YCTHBIH ONpPOC B
HayaJe 3aHATUS WIK B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

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

[IpomexyTounass arrectauuss 1O JUCUMIUIMHE «B3anMmoneicTBue H3Iy4yeHHUs C  BELECTBOM
ocyuectsisiercs B popme qudepeHIMpOBaHHOTO 3a4eTa U SK3aMeHa.

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

1. B3aumozneicTBus Ja3epHOrO U3IIYYEHHS C IMHEWHBIM OCHUILIATOPOM. B3anMonelcTBHS N3MydeHus
C aHFAPMOHUYECKHUM OCLHUISITOPOM.

2. B3auMoneicTBUS Ja3epHBIX MMITYJIBCOB C JIByXYpOBHEBOM cpemoil. BzanMonelcTBus mazepHBIX
HUMITYJIBCOB CBETa C MHOTOYPOBHEBBIMH CpPEIaMH.

3. Tlomspuzauus cpeasl. PenakcanumoHHble mpouecchl. HeoqHopoaHOE M OXHOPOIHOE YIIMPEHUE
PE30HAHCHBIX NIEPEXOJIOB.

4. MexanusMmsbl ymupenus. Dpdext JJuke cyKeHus THHAN.

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

6. DddeKThl KOTEPEHTHOTO B3aUMOJCHCTBHSA: (DOTOHHOE X0 U CAaMOWHIYIIMPOBAaHHAS MPO3PAYHOCTb.
2pi-UMITYJIBCHI.

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

8. Henunelinoe HachllIeHNE HEOIHOPOAHO M OMHOPOAHO YIIMPEHHBIX PE30HAHCHBIX NEPEXOOB.

9.  HenuneiliHble peXuMbl pacnpocTpaHeHus cBeTta. Pemenue @Opanna-Hopsura st BOdHBI
HACBIIECHUS B PE30HAHCHO MONIOMAIOIINX CPEeiax.

10. ConuTOHHBIE PEXUMBI PACHPOCTPAHEHHs] CBETAa. 2pI-UMIYIbCHI B TMONIOIAIONINX Cpeax,
Pi-MMITyJIbCHI B YCHIIMBAIOIIMX CPEaXx.

11. TlonsaTHe KBa3sMIHEPTETUUYECKHX COCTOSHHM arTOMOB B PE30HAHCHOM TIOJIE AJIEKTPOMAarHHUTHOM
BoNHBL. MHBepcusi pe3oHaHCHBIX mepexonoB. HeammaGatuueckass WHBEpCHS NpU CKaHUPOBaHHUU
Y4aCTOTHI Nepexosa (M3IydeHus ).

12.  MHOTOKBaHTOBBIE HPOLECCHl MPEoOpa3oBaHMS YacCTOT B  HEKOTEPEHTHBIX  PEXHUMax
B3aMMOJICHCTBHSI.

13. KorepeHTHBIE TpoOLIeCcCH B PE30HAHCHBIX MHOTOYPOBHEBBIX cpefax. KorepeHTHoe MHOTOBOIHOBOE
B3auMozieiictBue. CHMYATOHBI. YNpaBICHWE HUMIIYJIbCAMH OIHOM YacTOThl M3JIyuY€HHEM JPYroi
Y4acTOTHI.

14. SIBnenue cBeTOMHYIUPOBAHHOTO Jpelida. YCKopeHrne aToMOB (MOJIEKYIT) B TIOJIE IIOCKOM Oerymiei
BOJIHBI.

15. BsaumopeicTBHE aTOMOB C IoJieM CTosueld BOJHBI. «OXJIaKACHHE» aTOMOB PE30HAHCHBIM
U3IIyYCHUEM.

16. Henuneitnoe  camoBozzaeiictBue  cBera.  CamodokycupoBka H  MelkoMacmTaOHas
camodokycupoBka. OOpa3oBaHME IONEPEYHBIX CTPYKTYp INpPHU PACHPOCTPAHEHHHM KOT€PEHTHBIX U
HEKOT€PEHTHBIX UMITYJIbCOB B PE30HAHCHBIX CPEAax.

17. SBneHne paccesHus cBera Mannensmrama-bpumitoena. UeTbIpeXBOIIHOBOE PACCESIHUE CBETA B
HEJIMHEWHBIX Cpelax.

18. SBneHune oOpamienus BodHOBOro ¢poHTa. Mojenu OB®-zepkan Ha ocHOBe 3(deKTOB
BBIHYKJIEHHOTO paccestHus ManenbiraMa-bpuiuioeHa 1 4eTbIPEXBOIHOBOTO B3aUMOACHCTBUSI.



19. B3aumoneiicTBHe H3IIy4eHHUS! C MOBEPXHOCTHIO METAJUIOB U MONYyNpOBOAHUKOB. OOpa3oBaHHE
[IEPUOUYECKUX CTPYKTyp Ha IoBepxXxHocTU. HeycToiumBoCcTH Ipu B3aUMMOAEHCTBUM H3JIyUYEHUs C
[TOBEPXHOCTBIO.

20. JlazepHas pe3ka W J1a3epHOE YNPOYHEHHE MOBEpXHOCTH Marepuana. Ouzmueckue 3¢pdexrsr mpu
BO31EHCTBUY JIA3€PHOTO U3JIYyUYEHUs Ha IOBEPXHOCTh MaTe€pUasoB.

21. Toueunsie AeQEKTHI B TBEPIBIX TEIaX.

22. JluneliHple nuciokanuu. JlMcmoKalMoHHble neTiu. JIBM)KeHHWe AHNCIOKAlMi B KpHUCTaIaX |
MEXaHU3Mbl TOPMOKCHUS JUCIOKAIUH B CILJIaBaXx.

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

2.  Honynsphnas u paBHOMEpHas KOpPpO3Usl LMUPKOHHMEBBIX CIUIaBoB. JddekT mepenoMa npu
PaBHOMEPHOM KOPPO3UU LIMPKOHUEBBIX CILIABOB.

3.  OBomoouus MHKPOCTPYKTYpPbl M MEXaHMUYECKUX CBOMCTB IIMPKOHUEBBIX CIUIABOB B YCIIOBHSX
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,E[ ra3oBbIX TIPOAYKTOB JCJICHUA M3 TOIUIMBA U TCPMOMCXAHUYCCKOC IIOBCACHUC
TCIUIOBBIACIIAOINX 3JICMCHTOB.

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

21. TepmoMmexaHHYECKOE IIOBEJICHHE TBAIOB B PEAKTOPax C BOAAHBIM OXJIAXKICHHEM U BBIXOJ
AKTHUBHOCTH B TEIJIOHOCUTENb OPU Pa3repMETU3ALINH.

HpI/IMepBI OK3aMCHAIIMOHHBIX OuIeToB (SaHaHHﬁ, TCCTOB W Op. MATCpUaIOB, HUCIOJb3YCMbIX JIA
MPOBEACHUA 3a4CTa, BKSaMeHa):

buner 1.

1.1 ®oTtoHHOE 3X0 U 3PPEKT CaMOMHAYLIMPOBAHHON MPO3PAYHOCTH MPU PACTIPOCTPAHEHUH JIA3EPHBIX
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. BosgeiicTBUE Jla3epHOTO M3Iy4YEHHS Ha METAJNIMYECKHE CIUIaBbl. JlazepHbIE TEXHOJIOTMH UL
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. DBomonys MEXaHUYECKUX CBOWCTB MAaTEpPHAIOB MPU OONYYCHUH BBICOKOIHEPTETUIHBEIMHU
YaCTHUIIAMH.

Kpurepun oneHnBanus

Onenka «ormmuHo (10)» BhICTaBIsAETCS OOydaroOmieMycsl, €CIIM OH IIOKa3all BCECTOPOHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE NPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

oueHka «ommM4HO (9)» BhICTaBIAETCA OOYy4YalOIIEMYCsl, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HOPUHATBIX PELICHUH, HO MPHU 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPbIE OBLIH
CaMOCTOATENBHO OOHAPY>KEHBI U HCIIPABIICHBL;

OLICHKAa «OoTIMYHO (8)» BhICTABIAETCA OOydYalOIIEMyCsl, €CJIM OH II0Ka3aJl BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHNH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
NPUHATBIX PpEIIeHWH, HO NPH 3TOM ObUIM JOMYyIIEHbI HEOOJIBIINE HETOYHOCTH, KOTOPbIE IOCie
yKa3aHUs 9K3aMEeHaToOpa ObUIM CaMOCTOSTEIIbHO UCIPABIICHBI;

OLIEHKA «xopomIo (7)» BBICTABISIETCS 00yJaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHual, IPaMOTHO U O
CYIIECTBY H3JIaraeT ero, yMmMeeT IpPHUMEHSATh IOJy4YCHHbIC 3HAHHS Ha IPAKTUKE, HO JOIMYCKaeT
HETOYHOCTH B OTBETE MJIM JETAaeT HECYIIECTBEHHbIE OUIMOKY ITPH PEIICHUH 3a71a4;

OLIEHKa «XOpoIIO (6)» BBICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYIECTBY H3JaraeT €ero, ymeeT IPHUMEHATh IOJy4YEeHHbIC 3HAHMA Ha IPAKTUKE, HO OIYCKaeT
HeOoJIbIIMe OIMOKH B OTBETE U (WJIN) PH PEILICHUH 3a]1ay;

OLICHKA «X0pomIo (5)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHual, IPaMOTHO U IO
CYLIECTBY H3JIaraeT €ro, yMeeT MPHUMEHATh MOJYYCHHbIC 3HAHHWS Ha TNPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (WJIH) JI0ITycKaeT OMMOKH NIpY PEelIeHUH 3a71ad;

OLICHKA «YJIOBJIETBOPHUTENBHO (4)» BbICTABIAETCS OOy4aromeMmycs, MoKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETO4Hble (OPMYIMPOBKM O0a30BBIX MOHITUH, HAPYLICHUS
JIOTUYECKON IOCIIe10BATEIbHOCTH B N3JI0KEHUH [IPOrPaMMHOI0 MaTepuasa, €CI IIPU 3TOM OH BJlalieeT
OCHOBHBIMH pazfiesiaMu y4eOHOW MporpamMmbl, HEOOXOAMMBIMH IS JaJIbHEHIIEro OOydYeHUsI 1 MOXKET
MPUMEHATH NOJIYYEeHHBIC 3HaHU 110 00pasily B CTAaHAAPTHON CUTYallly;

OLICHKA «YJIOBJETBOPHUTENbHO (3)» BbICTABIsAETCS OOy4aroleMmycs, MOoKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBI XapakTep 3HAHWH, HETOUHble (POPMYIMPOBKM Oa30BBIX MOHITHH, HAPYLICHUS
JIOTUYECKOW II0CJIEZ0BAaTEIbHOCTY B H3JIOKEHUU IIPOIPaMMHOIO Marepuana, He BIaJCIOlIeMy
HEKOTOPBIMH pazieflaMi Y4eOHOH MpOrpamMMbl, HO YMEIOIIEMY IPUMEHSTH MOJYy4YCHHbIE 3HAHUA II0
o0pasity B CTaHAApTHOM CUTyallny;

OLICHKA «HEYIOBJIETBOPUTEIHLHO (2)» BBICTABIAETCS O0ydaromeMycsl, KOTOPbIM He 3HaeT Oonbliel
4acTH OCHOBHOIO COJIEp)KaHHUS y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKAaeT TpyOble OMMOKM B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI TUCHUIUIMHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

OLICHKA «HEYIOBIETBOPUTENHHO (1)» BhICTaBIsSETCS O0ydaroUIeMycsi, MOKa3aBlIeMy IOJHOE HE3HaHHE
y4eOHOM porpaMMbl JUCLIUIUTHHEI.

5. MeTonuveckne MaTepuabl, onpeneasione Npoueaypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

IIpn mpoBeneHuM sSK3aMeHa CTYAEHTY mpenoctasisercs 35-50 MHHYT Ha IMOATOTOBKY OTBETa IO
BBIOpaHHO# Teme W penieHuto 3aaaun. OTBeT cryaeHTta jiutes 15-25 munyt. Ecnm 3agada peniena
HENpaBWIbHO, CTYACHTY YKa3bIBACTCsl Ha €ro OIIMOKY W TNpeAjaraeTcsl PeliuTh 3aHOBO C YYETOM
3aMe4aHusl.

JudepeHnrpoBaHHBIN 3a4€T CTAaBUTCA MO0 UTOraM TEKyIlEel yCIeBaeMOCTH, OTBETOB Ha KOHTPOJIbHbIE
BOIIPOCHI U PEIIEHNS KOHTPOJIBHOM 3a7a4u.



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



