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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:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCHOHANBFHOW  NIeATENhbHOCTH  (PyHITaMEHTaIbHBIC

OIIK-1 Bnaneer cuctemolt pyHIaMeHTATBLHBIX
Hay4HbIe 3HaHUA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

Hay4YHBIX 3HAHUH B 00JacTn
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTeNbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHU B obnmactu cBoel mpodeccrnoHambHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3.1 CrocobeH aHamu3upoBarTh 3ajady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI

OIIK-3 Criocoben BbIOMpaTh 1 (MIH) pELICHUS




paspabarbiBarh noaxosl K pemeHno TunoBbix |OITK-3.2  CnocobeH ucmonb30BaTh HCCIENOBATEIBCKHE
1 HOBBIX 33724 B 00macTi npoecCHOHaIbHOM |METOABI NPU PELICHWH HOBBIX 3a/1ad, NPUMEHsS 3HAHHS B
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U pas3IuUHBIX 00JIACTAX HAyKH (TEXHUKH)

OrpaHHY4CHMA PA3INIHBIX MCTOIOB PCIICHUSA OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHHBIMHU

METOHAaMU PCIICHUA, NIOHUMACT U YUWUTHLIBACT HA IMPAKTUKE
I'paHUIbl IPUMCHUMOCTH ITOJYYACMbIX peH_IeHI/Iﬁ

[MK-1 CriocobeH cTaBuTh, GOpMaNTU30BLIBATE M |MAaTCMAaTHYCCKUE MOJCIM  JUISL  ONMHUCAHHUS  M3y4acMbIX
pelnars 3a1a41, B TOM YUCJIe pa3padaTbiBaTh U |ABIEHUH U IIPOLIECCOB, OLIEHUBATh Ka4€CTBO Pa3pabOTaHHOM
HCCJICA0BATh MATEMAaTHYECKUE MOICIIU MOACIn

M3y4aeMBbIX SBJIICHUN U MPOIECCOB, CHCTEMHO [IK-1.3 CmocobeH mnpuMeHSATh TeopeThdeckue | (Win)
aHaJM3UPOBATh HAYy4YHbIE POOJIEMBbI, OITy4aTh SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN

HOBBIC

[IK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH

Hay4HBIE PE3YJbTAThI HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pE3yNbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)

B pesynbrare ocBoeHUs JUCIIUIUTHHBI 00y4YaronInecs JOKHBI

3HATb.

YMETB:

O MOPSAKA YHCICHHBIX BEJIMYMH, XapaKTepHbIE IJIsl MPOLECCOB B3aMMOACHCTBUS JIA3€PHBIX
HUMIIYJIBCOB C Pa3JINYHBIMU CpellaMiL.;

[J  of0mue moaxonbl K PEIICHHIO MPHUKIATHBIX W TEOPETUYECKHX 3a7ad B 00macTh (QpU3HUecKHux
IIPOLIECCOB B TOILUIUBE SIAEPHBIX PEAKTOPOB;

[J OCHOBHBIE TEIUIO(U3NIECKUE U MEXaHNUECKHUE CBOKWCTBA SJICPHOTO TOILINBA;

[l OCHOBHBIE XapPAaKTEPUCTHKU IBOJIOLUU MHKPOCTPYKTYPBI, TEIIOGU3NUECKUX M MEXaHMYECKHX
CBOWCTB SIIEPHOTO TOIIMBA C POCTOM BBITOPaHUSI.

[l abcTparupoBaThCs OT HECYIECTBEHHOTO ITPHU MOZICIMPOBAHNY PeabHbIX (H3MUECKUX CUTYallN;

[J  kBaJM(UIUPOBAHHO MCIIOIB30BATH MOTYYECHHBIC 3HAHUS JJISl PELICHUS TPOCTEHIINX MPAKTUYECKUX
3a[a4 B3aUMOAEHCTBUS JIa3€PHBIX UMILYJIbCOB C PAa3JIMYHBIMU CpPEJaMU;

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

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

[J 1pou3BOAMTH YUCIECHHBIE OLIEHKU 110 NOPSAKY BEJIUYHHBI;

[J nenarh Ka4eCTBEHHBIE BBHIBOABI PH MEPEXO/IE K MPEACTIbHBIM YCIOBUSAM B H3y4aeMBIX MPoOIeMax;
[l BHIETh B TEXHHMUYECKHUX 3a/1auax (GU3HMUECKOE COACPIKaHHE;

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

[0 3(QeKTUBHO UCIONB30BaTh MMOJIYYEHHYIO METOJUYECKYI0 MOATOTOBKY B 00JacTW pelieHHs 3aaad
(HU3UKH TPOLIECCOB B TOIUIUBE SIACPHBIX PEAKTOPOB IS JOCTHKCHUS HEOOXOAMMBIX TEOPETHUECKUX H
MPUKIIAIHBIX PE3YJBTATOB.

BJIAJIETh:

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

[l HaBBIKAMH TEOPETUYECKOTO aHAIM3a PEalbHBIX 3aJad B Pa3HBIX 00JAcTAX (PU3HMKH MPOIECCOB B
TOIUIMBE SIICPHBIX PEAKTOPOB;

0 YMEHHEM HCKaThb TEOPETHYCCKHE OOBSCHEHUS OKCIIEPUMEHTAIBHBIM pe3ylbTaTaM |
JKCTIEPUMEHTAJIbHBIE MTOATBEP)KICHUS TEOPETUIECKUM MOJIEIISAM

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

[J  KyJabTYypOW MOCTaHOBKM M MOJIEIMPOBaHUS (PU3NUECKHX 3aj[a4, HABBIKAMU T'PaMOTHON 00paboTKU
PE3YJIBTATOB OIBITA M COTIOCTABICHUS UX C TEOPETUICCKUMH PacUeTaMM;

[J HaBBIKAMH CaMOCTOSITEIILHOW paboThl ¢ yueOHOH, HAyYHOH W CIPaBOYHOMW JIUTEPaTypol, BeJCHHS
MOKMCKa U OPUEHTUPOBaHUs B Obubnuorpaduu.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIINHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA




TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
Pacnpoctpanenne u  B3auMmopaeicTBHe
1 JIA3epHBIX HMITYJIBCOB C PE30HAHCHBIMU 5 15 10
CpeaaMu.
) Tepmuueckoe BO3IECHCTBUE HMILYJILCOB 5 15 10
JIA3€PHOTO U3TYUYEeHHS HA MaTepUAaIIbI.
3 ToyeuHsle W MPOTSHKEHHBIE Ie()EKTH B 5 15 10
pEaKTOpHBIX Marepuaiax.
[HupkoHueBble cmjaBel B YCIOBHSX
4 JKCILTyaTallud B PEAKTOpax C BOASHBIM 3 9 10
OXJIAXKICHUEM.
5 dusnueckue mpouecchl B TOIUIMBE 4 12 13
SIIEPHBIX PEaKTOPOB.
Opouonus MUKPOCTPYKTYPBHI,
6 TEIUIOQU3NYECKUX U MEXaHHYECKHX 4 12 12
CBOWCTB SIEPHOTO TOILUIMBA C POCTOM
BBITOPAHHUSL.
Brixog ra3oBBIX MPOXYKTOB JEJICHUS U3
7 TOIJINBA 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.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

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

BoiBog ypaBHeHMI 411 ONUCAHHWS B3aMMOICHCTBHA JIa3epHBIX HMIYJIBCOB C PE30HAHACHBIMU
cpenamu. PaznuuHble peXxMMbl B3aUMOIEHCTBUS JIA3€PHOIO M3JIyYEHUs! C PE30HAHCHBIMHM CPEAAMHU.
KorepentHoe B3aumopeiictBue: (oToHHOE 3X0, 2pi- W Ppi-UMIYJbCH, CBETOMHAYLHPOBAHHAS
IpO3payHOCTh. BOMHBI TPOCBETICHHS B PE30HAHCHBIX HONIOMAIOMMX cpenax. Oddexr [uke.
OxnaxxJeHue aroOMOB PE30HAHCHBIMHU JIa3epHBIMU Iy4KaMd. DQPQEKT CBETOMHIYLHPOBAHHOTO
apeiida aToMoB (MOJIEKyYJ) B JIa3€pHOM I10JI€ M BO3MOKHOCTB pa3JelieHus M30TONOoB. Pe3oHaHcHOE
npeobpa3zoBaHue YaCTOT B MHOTOYPOBHEBBIX Cpeax

2. TepMqucxoe BO3,I[€I71CTBPIC HUMITYJIBCOB JIA3CPHOI'0 U3JTYUCHUSA HA MaTCPUAJIbI.

DNeMEHThl TEOPHH JIa3epHON PEe3KW W Ja3epHOU CBapku. BozneiicTBue na3epHBIX UMITYJIbCOB Ha
3arps3HCHHbIE HE(PTHIO BOJIHBIC TIOBEPXHOCTH. DBBeleHHE B TEXHOJNOTHIO MoAM(HUKAIINN
MTOBEPXHOCTHBIX CIIOCB TBEPABIX MaTepHajioB (CIUIABOB) C MCIOJIL30BAHHUEM HMITYIIHCOB JIA3€PHOTO
W3ITy4eHUSs.

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



Toueunslie nedexTsl B TBEpABIX Telnax. MexaHn3Mbl 00pa30BaHUs TOYEUHBIX AE€()EKTOB B yCIOBUIX
TEPMOIMHAMUYECKOTO PABHOBECHS M MPHU HAJMYMU PaTUAlMOHHOrO oOiydeHus. Jluciokanuw,
JMCJIOKALIMOHHbIE NeTIU. ['a30HaoNHEHHbIE Ty3bIPbKY U BAKAHCUOHHAS [TOPUCTOCTb. [Ipenunurars
- BKJIIOYCHUSI BTOPUYHBIX (a3.

Cemecrtp: 2 (Becennuit)
4. llupKOHHEBBIE CIIABHI B YCIOBUX IKCILUTyaTallud B PEAKTOPAX C BOASHBIM OXJIAXKICHHEM.

Mexannueckue, (U3NYECKHEe U KOPPO3MOHHBIE CBOMCTBAa IUPKOHHMEBBIX CIUTaBOB. Dusmueckue
MIPOLIECCHI, POJIb JIETUPOBAHUS W MHMKPOCTPYKTYpPBI, KOTOPBIE OIPEAEISAIOT PEXHUMBI U CKOPOCTH
KOPpO3UM LMPKOHMEBBIX CIUIABOB. OBOJIIOLUS MHUKPOCTPYKTYPbl U MEXaHMUYECKUX CBOMCTB
LUPKOHHUEBBIX CIUIABOB B YCIIOBHUSIX PEAKTOPHOTrO oOiydeHHs. Mojenu pocTa OKCHIHBIX IUICHOK.
HaBonopoxxuBaHue  IIMPKOHMEBBIX  CIUIABOB,  THIPUABI B [MPKOHHEBBIX  000JOYKax
TETJIOBBIIAEIISIOIINX JIEMEHTOB.

5. ®dusndeckue MMPOLECCChI B TOIJIMBC AACPHBIX PCAKTOPOB.

Jenenus siiep B TorumBe. OCKOJNKH JENCHNUs, JUTMHBI TOPMOXKEHUS sinep. [Iporeccsl, onpenensiomme
TUQQy3n0 aTOMOB B SJIEPHOM TOIUIMBE. BBIXOJ OCKONKOB JiesieHus M3 TorumBa. HapaGoTka u
HEOIHOPOIHOE paclpeieieHue IUTyTOHHS 10 PaJnyCy TOIUTMBHOW TalOmeTku. OKCHIHOE TOIUIMBO C
COllep)KaHWEeM TaJoinuHus. [Iporeccsl, OIpenelsIoNne TEIIONPOBOJHOCT TOIUIMBA HAa OCHOBE
TMOKCHIa ypaHa.

6. DBoOLUST MUKPOCTPYKTYPBI, TEIUIOQU3NIECKUX U MEXaHUYECKUX CBOMCTB SEPHOTO TOIUIMBA C
POCTOM BBITOpaHHUS.

MukpocTpyKTypa SIE€pHOrO TOIIMBa 10 0Ony4eHus B peakrope. Poct TorumBHbIX 3epeH. [Ipormecc
paZMalMOHHOIO JIOCIEKAaHUsl TOIUIMBA. PacimyxaHue TOIUIMBa - TBEPAOTENBHOE M TIa30BOE.
@opMUpOBaHUS PUM-CTPYKTYpPHl HA Kpar0 TOIUIMBHBIX TaOJETOK INPH BBICOKUX BBITOPAHHSIX.
CxopocTb (OpPMONU3MEHEHUS TOIUTMBHBIX TA0JIETOK MPH HATMYMHM TEPMOMEXAaHNYECKUX HAMPSKESHUH
- TMOJN3YYECTb MOJMKPUCTAILUTMYECKOTO TOIUIMBA. 3aBHUCHMOCTH TEIUIONPOBOIHOCTH JUOKCHIHOTO
TOILJIMBA OT TEMIIEPAaTyphl U BHITOPAHUSI.

7. BbIxog Tra3oBBIX INPOAYKTOB ACJCHHUA U3 TOIUIMBA MW TCPMOMEXAHUYCCKOC IIOBCACHUC
TCINIOBBIACIIAOIINX 3JICMCHTOB.

deHOMEeHOJIOTHsI TOBEJICHUS TQ30BBIX MPOIYKTOB JEJICHHs B TOIUIMBE HA OCHOBE JMOKCHJA ypaHa.
@dopmupoBaHHEe M POCT BHYTPU3EPEHHBIX M MEK3EPEHHBIX Ta30BBIX ITy3bIPHKOB B IIPOLECCE
IKCIUTyaTallMy TOIUIMBA. D(GEKT NEepKOJSIMUA MEXK3EPEHHOW IMOPHCTOCTH B TOILIMBE. Moxenn
BBIXOJIa CTA0MJIBHBIX W PAJHOAKTHBHBIX IIPOAYKTOB JAEJICHUS W3 TOIUIMBA. TepMOMEXaHHYECKOE
B3aMMOJICHCTBHE TOIUIMBHBIX TaOJNETOK C 000MOYKON TBANMA. DPQEKT 3aMeICHHOTO THIPHIHOTO
pactpeckuBaHusa. J(PQGEKT WOJHOTO pacTpecKWBaHHs OOOJOYKM TBIJIA IO HAIPSHKCHHEM.
TepMoMexaHHYECKOE OBEICHUE TBIJIOB U BBIXOJ AKTUBHOCTH TIPH Pa3repMeTH3aLIH.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).
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Crynent, wusydarommii Kypc "B3ammojeilcTBHe WH3IydeHHS C BelIecTBOM', ODKEH HMETh
npeacTasieHuss 00 OCHOBHBIX d((dekTax M mpoueccax, ONPEACSIOMINX PEXUMbl PacIpOCTPaHEHUS
JIa3epHOT0 M3IY4YEHHUs B Cpefax M 3HAaTh M OLICHUBATh BO3MOXKHBIE MHUKPOCTPYKTYPHBIE MU3MEHEHHS B
TBEpIBIX Tejax (CIulaBaX U B SJCPHOM TOIUIMBE) B PE3YNbTATE MCIONB30BAHUS B PEAKTOpaX, JOIKEH
Hay4YUTHCS IPUMEHSTh 3HAHUS Ha MPAKTHKE.

B pesynbrare m3ydeHus] AUCHMIUIMHBI CTYAEHT JIOJDKEH 3HAaTh OCHOBHBIE CBOMCTBA PE30HAHCHBIX U
HEJNMHEHHBIX Cpel, ONPEACISIONINE PEKUMBI PACIPOCTPAHEHUS JIA3€PHBIX HMIIYJIBCOB. YMETb
MOJTydYaTh PEIICHHUs Ui TOYHO perraemMbIX 3anad. CTyaeHT AO/KEH 3HaTh OCHOBHBIC MPOLECCHI,
MPOTEKAIOIINE B PA3IUYHBIX MaTepHasiaX P JIA3EPHOM U HEHTPOHHOM OOIYYEHUH W ONpEAEISIoNne
CBOICTBa 00BEKTA.

CTyneHTy HEOOXOOMMO yMEThb BBINOJHATH OLEHKH IUI BO3MOKHOCTH CaMOCTOSITEIBHOTO IOTY4EHUS
napaMeTpUYECKUX 3aBUCHUMOCTEH mpu 000CHOBAaHMH NPUOIMKEHHBIX pemieHuil. st aToro cryneHty
HEOOXOAMMO OCBOMTH MMEIOIIUECS KIACCHUECKUE PELICHUs KaK JUIS 3a1ad U3 00JIacTH HEIMHEHHOU U
KOTEPEHTHON ONTHKH, TaK M Psizia 3a/1ad U3 KypCOB TEOPETUUECKON (HU3MKH, GU3UKU TBEPAOTO Tellad U
Ap

Cpeau TOYHO pelIaeMbIX 337ad B MEPBYIO ouepeib HEOOXOOMMO CAENaTh YIop Ha H3YyYEHUH
OJHOMEpHBIX 3a/au, CTAIMOHAPHBIX M MPOCTEHIIMX HECTAllMOHAPHBIX 3allady, BKIIOYAs MPHUMEPHI
COJINTOHHBIX PELICHUH U pelIeHni B BU/IE€ CTALlMOHAPHBIX BOJIH, PACTIPOCTPAHSIOIIUXCS C TOCTOSHHOMN
CKOPOCTBIO.

VYeneniHoe 0CBOeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TPpUBEACHO MHMHUMAJIBbHO HeoOXoAuMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenbHas paboTa BKITIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTUPOBAaHNE PEKOMEH/I0BAHHOM JINTEPATYPBI;

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M Hay4yHOW JHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, IPEIHA3HAYEHHBIX [UII CAMOCTOSTEIBHOIO  H3y4YeHH,
JIOKa3aTeJIbCTBO OTACIBHBIX YTBEPKICHUI, CBOMCTB;

— pelieHue 3a/1a4, NpeAjaracMblX CTYIEHTaM Ha JIGKUUAX U AJISl JOMALTHUX 3aHITHI;

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

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

ITokazareneM BiaJieHHs MaTepUaloM CIY)KUT yMEHHE peIlaTh 33/aud U BBIIOJIHATH YNPOIIEHHbIE
OLICHKM BKJIAJOB PAa3JIMYHBIX NPOLIECCOB B HWHTErpajbHbId 3¢dekt. s ¢dopMupoBaHus yMeHHUs
IPUMEHATh TEOPETHUYECKHE 3HAHUS Ha MPAKTHUKE CTYIEHTYy HEOOXOIMMO PEelIaTh KaK MOXKHO OoJblie
3agay. [Ipu pemenun 3a1a4 Kaxaoe IeHCTBIE HEOOXOAUMO apryMEHTUPOBATh, CChUIAsACh HA U3BECTHHIC
TEOPETUUECKUE CBEICHHUS.

[Ipu moaroToBke K MPaKTHUYECKUM 3aHITHAM HEOOXOAMMO MOBTOPSTH PaHEe M3yUYEHHBIE OCHOBHBIC
orpesiesieHus, GOPMyITUPOBKU TeopeM. B Havane 3aHATHS, KaK MPaBUIIO, MPOBOAUTCS KopoTkuit (10-15
MHUHYT) ONpPOC IO Marepualy MPOIICAMNX 3aHATHH B YCTHOW WM mHUCbMEHHOH Qopme. OOBIYHO
HPUACPKUBAIOTCS CIEAYIOMIEH CXEMbl: M3yuyeHHe MaTepHaja JIEKIUHU 0 KOHCIEKTY B TOT K€ JICHb,
Korga Obuta mpociymana jekuus (10-15 MuHYT); mOBTOpeHHME MaTepHalla HaKaHyHE CIedyIoLei
nexiuu (10-15 MuHyT), MpopaboTka yueOHOro Marepuana 1o KOHCIIEKTaM JIEKIIWH, y9eOHOH 1 Hay4IHOM
JUTEparype, MOArOTOBKA OTBETOB HA BOMPOCHI, MPEIHA3HAUYEHHBIX ISl CAMOCTOSITENILHOTO u3yyeHus (1
4yac HENeN0), MOJArOTOBKA K IMPAaKTHYECKOMY 3aHATHIO, pemieHne 3aaaq (1 dac). BaxHo mo0UTHCS
MOHMMAaHMUs M3y4aeMOro Marepuana, a HE MEXaHW4YEeCKOro ero 3amomuHanus. [lpu 3arpygHeHun
M3Y4YEHUS OTJEIbHBIX TEM, BOIIPOCOB, CJIEAYET 00pamarsCs 3a KOHCYIBTAUAME K JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
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

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPHU PEIICHUN HOBBIX 3a]ad, NPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTUYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM JUIsl OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAU€CTBO pa3paboTaHHON
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHMN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIIMHBL <(B3aPIMOI[€I>iCTBPIe HU3JTy4CHHA C BCIICCTBOM» O6y‘lal0H.IHﬁCfI JOJIKCH:

3HAThb:

O HNOPAAKY 4YHCICHHBIX BEJIMYMH, XapaKTEpHbIe IJIs IPOLECCOB B3aUMOIECHCTBUA JIA3€PHBIX

HUMITYJIBCOB C PA3JIMYHBIMU CPCAAMMU.

[J  of0mue TMOAXOIbl K PEIICHUIO MPHUKIATHBIX W TEOPETUYECKHX 3a7a4 B 00macTH (GpU3MUECKUx
MPOLIECCOB B TOIUIMBE SACPHBIX PEaKTOPOB;

[l OCHOBHBIE TEIUIO(PU3NIECKHE K MEXaHHYECKUE CBOMCTBA SIEPHOTO TOILIHBA;

[l OCHOBHBIC XapaKTEPUCTHKH DBOJIONUU MHKPOCTPYKTYPHI, TEINIOGU3NYECKAX M MEXaHHYECKHX
CBOICTB sIEPHOTO TOILIHBA C POCTOM BBITOPAHUSL.

yMeThb:




[} abcTparupoBaThCsi OT HECYIIECTBEHHOTO ITPH MOJICIIMPOBAHNY PEATbHBIX (PH3MUYECKUX CUTYaIIHH;
[l KkBadM(UIUPOBAHHO MCIIOJIH30BATH MONYYCHHBIC 3HAHUS JUISl PEILCHUS IPOCTEHIINX MPAKTUIECKUX
3aj1a4 B3aUMOJICHCTBUS JIa3epHBIX UMITYJIBCOB C Pa3IMYHBIMU CPEIAMU;
0 NOJIB30BaThCSl CBOMMH 3HAHMSIMHM JUIA pemieHus] (yHIAMEHTaIbHBIX, MPUKIAJHBIX |
TEXHOJIOTUYECKUX 33/1a4;
[l nmenarb MpaBUIIbHBIC BBIBOJBI U3 COMOCTABIICHUS PE3YJIbTaTOB TCOPHH M DKCIICPHMEHTA,
[] MpOW3BOAUTH YHCICHHBIE OILICHKH 10 MOPSAKY BEJTHYHHBL;
[l nmenarb Ka4eCTBEHHbIC BHIBOJIBI IIPH MIEPEXO/IE K MPE/ICIIbHBIM YCIOBUSM B H3y4aeMbIX IIpoOiIeMax;
[] BHIETh B TEXHHYECKHUX 3a/1a4aX (PU3HMYECKOE COACPIKAHHE;
0 OCBaMBaTh HOBBIC MNpPEIMETHBIC OOJACTH, TEOPETHYECKHUE IOAXOAbl M DKCHEPHMEHTAIIbHbIC
METOJIMKH;
[l addexTHBHO MCIONB30BaTh MONYYCHHYI0 METOJMYECKYIO MOATOTOBKY B OOJIaCTH peLIeHHs 3aiad
(DU3UKH TPOLIECCOB B TOIUTUBE SICPHBIX PEAKTOPOB UISl JOCTHKEHHST HEOOXOIMMBIX TEOPETUUECKUX H
NPUKIIAHBIX PE3YJIBTaTOB.

BJIaJIeTh:
[l MpaKTUYECKUMH HaBBIKAMH MCCIICIOBAaHUS M PEUICHUS TEOPETUICCKUX U MPHUKIIAIHBIX 33134,
[l HaBBIKAMU TEOPETUYECKOTO aHaIM3a PEAbHBIX 33/1ad B Pa3HBIX 00NacTsIX (M3MKU MPOLECCOB B
TOIUTHBE SIIEPHBIX PEaKTOPOB;
0 YMEHHEM HCKaTh TEOPETUYECKHE OOBSICHEHHUS OKCIEPUMEHTAIbHBIM pe3yjibTaTaM U
OKCIIEPUMEHTAIbHBIC TIOITBEP)KICHUS TEOPETUICCKUM MOJIEIISIM
[J HaBBIKAMH OCBOCHHS 0OJIBIIOTO 00beMa HHOpMAITHH;
[]  KyJIpTypOoH IOCTaHOBKH W MOJCIMPOBAHUS (PM3MYECKHX 3a/1a4, HABBIKAMH I'PAMOTHOH 00paboTKH
PE3YyJIBTaTOB OIBITA U COMOCTABICHUS UX C TEOPETUUECKUMH PACUETAMM;
[] HaBBIKAMH CaMOCTOSITEIILHOIM pabOTHl C yueOHOW, HAyYHOW M CIIPaBOYHOM JIMTEPATypOH, BEACHUS
MOKMCKa U OPUEHTUPOBaHUs B Oubmuorpaduu.

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

C 1enpio KOHTPOJISE OCBOGHUS OOyYarOIMMHUCS Y4eOHOro Marepuaiia MPOBOAMUTCS YCTHBIH ONpPOC B
HayaJe 3aHATUS WIH B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0yvyarommxcst

[IpomexyTouHass arrecrauus MO JOUCHUIUINHE «B3anMonelcTBue W3IMy4YeHHS] C  BEIIECTBOMY
ocymiecTisieTcs B popme nudepeHIIMpoBaHHOTO 3a4eTa U IK3aMeHa.

[TepeueHs KOHTPOIHLHBIX BOTIPOCOB s c1aun TudGepeHIIMpOBaHHOrO 3a4eTa B 9-0M ceMecTpe:

1. B3aumoneicTBUS Ja3€pHOTO U3IYUYEHUS C JUHEUHBIM OCLMILIATOPOM. B3aumoaencTBUs U3nyyeHus
C aHTapPMOHUYECKHUM OCIUIUIITOPOM.

2. B3auMmoneicTBUS Ja3epHBIX MMITYJIBCOB C JIByXYpOBHEBOM cpemoil. BzanMonelcTBus mazepHBIX
HUMITYJIbCOB CBETa C MHOTOYPOBHEBBIMH CpEIaMH.

3. Tlomspuzauus cpensl. PenakcanumoHHbsle mpouecchl. HeoqHopoaHOE M OIXHOPOIHOE YIIMPEHUE
PE30HAHCHBIX NIEPEXOJIOB.

4. MexanusMmsbl ymupenus. pdext ke cyKeHus JTHHAN.

5. KorepeHTHOE 1 HEKOTE€pEHTHOE B3aUMOACUCTBUE C PE30HAHCHBIMU CpPEllaMHU.

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

7. KorepentHoe B0O30y>KA€HUE MHOTOYPOBHEBBIX CPEl, Pi-UMITYJIbCHI.

8. Henunelinoe HachlIeHNE HEOIHOPOAHO M OMHOPOAHO YIIMPEHHBIX PE30HAHCHBIX EPEXOOB.

9.  HenuneiliHble peXuMbl pacnpocTpaHeHus cBeTa. Pemenue @Opanna-Hopsura st BOIHBI
HACBIIECHUS B PE30HAHCHO MONIOMAIOIINX CPeiax.

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

11. TlonsaTHe KBa3sMIHEPTETUUECKHX COCTOSHHM aTOMOB B PE30HAHCHOM TIOJIE AJIEKTPOMAarHHUTHOM
BoNHBL. MHBepcusi pe3oHaHCHBIX MepexonoB. HeagmaGatuueckass WHBEpCUS NpU CKaHUPOBaHHUU
Y4aCTOTHI Nepexosa (M3IydeHUs ).

12.  MHOTOKBaHTOBBIE HPOLECCHl MPEoOpa3oBaHMS YACTOT B  HEKOTEPEHTHBIX  PEXHUMax
B3aUMOJICHCTBUSI.



13. KorepeHTHBIE ITpoLIECCH B PE30HAHCHBIX MHOTOYPOBHEBBIX cpefax. KorepeHTHoe MHOTOBOJIHOBOE
B3aumoyeiicTBue. CHUMYNTOHBI. YIpaBiieHHE HMITYJbCAMH OJHOM YacTOThl H3Iy4YeHHEM ApPYyrou
YacTOTBHI.

14. SIBnenue cBeTOMHAYLMPOBAHHOTO apetida. YCkopeHre aToMOB (MOJIEKYIT) B TIOJI€ IIOCKOM Oerymieit
BOJIHBI.

15. BzaumopeiicTBHE aTOMOB C IOJIEM CTOs4Yell BOJHBL «OXJIaKIEHHE» aTOMOB PE30HAHCHBIM
H3ITy4YEHUEM.

16. Hemuueitnoe  camoBoszjeiictBue  cBera.  CamodokycupoBka ¥ MelKoMaciiTaOHas
camookycupoBka. OOpa3oBaHHE NONEPEUHBIX CTPYKTYp NPH PACHPOCTPAHEHHUH KOTEPEHTHBIX H
HEKOTePEHTHBIX UMITYJIbCOB B PE30HAHCHBIX CPEAaX.

17. SIBnenue paccesHus csera Mannensimrama-bpumnoena. UeTbIpeXBOIHOBOE pacCEsiHHE CBETa B
HEJMHEHHBIX cpeaax.

18. SBnenue oOpamienus BodHOBOro ¢ponra. Mogenu OB®-zepkan Ha ocHOBe 3¢deKToB
BBIHYK/IEHHOTO paccestHnusi MaHnenbsirama-bpuiuiioeHa u 4eTbIpeXBOITHOBOTO B3aUMO/ICHCTBHSI.

19. BsaumoneiicTBHe H3IIy4eHHUS! C MOBEPXHOCTHIO METAJUIOB U MONYyNpPOBOAHUKOB. OOpa3oBaHHE
[IEPUOIUYECKUX CTPYKTyp Ha IoBepXHOcTU. HeycToiumBOCTH IpU B3aUMMOAEHCTBUM H3IyUYEHUs C
[TOBEPXHOCTBIO.

20. JlazepHas pe3ka M Ja3epHOE YNPOYHEHHE MOBEpXHOCTH Marepuana. Ouszmueckue 3¢dpdexrsr mpu
BO3EHCTBUY JIA3€PHOTO U3IYyUYEHUs Ha IOBEPXHOCTh MaTepUasoB.

21. Toueunsie AeQEKTHI B TBEPIBIX TEaX.

22. JluneliHple nuciokanuu. JlMcmokalMoHHble neTnu. JIBI)KeHHWe AHMCIOKAlMi B KpHUCTaIaX |
MEXaHU3Mbl TOPMOKCHUS JUCIOKAIUH B CILJIaBaXx.

Hepequb KOHTPOJIBHBIX BOIIPOCOB IAJId CAaYX 3K3aMCHaA B 10-om CCMCCTpC:
1. ®Ousnueckue MCXaHU3MbI, OTIPCACIIAOIINEC CKOPOCTh KOPPO3UH TUPKOHHUCBLIX CIIJIABOB.

2.  Honynsphnas u paBHOMEpHas KOpPpO3Usl LUPKOHHMEBBIX CIUIaBoB. J¢ddekT mepenoMa mnpu
PaBHOMEPHOM KOPPO3UU LIMPKOHUEBBIX CILIABOB.

3. OBomoouus MHKPOCTPYKTYpPbl M MEXaHMUYECKUX CBOMCTB IIMPKOHUEBBIX CIUIABOB B YCIIOBHSX
PEaKTOpHOro O0IydeHUsI.

. 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¢dexThI KoaMIeCHEHIIMY B METAJUIaX U CIUIABAX B YCIOBHUAX PEAKTOPHOTO OOIyUCHHSI.

9. ®usnyeckue NPoLECCH B TOIUIMBE SACPHBIX PEAKTOPOB.

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

11. IIpoueccsl, onpeaenstomue auddy3uro arToMoB B ASPHOM TOIUIHBE.

12. HapaGoTka 1 HEOMTHOPOAHOE pacnpeeeHre TUTyTOHNUS 110 PaiuyCy TOIJIMBHON TaOJIETKH.

13. TIpoueccel, onpeaesnstonye TeIONPOBOAHOCTh 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 W TCPMOMCXAHUYCCKOC IIOBCACHUC
TCIUIOBBIACIIAIOINX 3JICMCHTOB.

19. TepmoMexaHHUECKOE B3aUMOJICHCTBHE TOIUIMBHBIX Ta0JIETOK ¢ 000JIOYKOM TBIJIA.
20. DddexT HOomMHOTO pacTpecKUBaHUsI 000JIOYKH TBAJIA IO/ HATIPSKEHUEM.

21. TepmoMmexaHHYECKOE IIOBEJICHHE TBAJIOB B PEAKTOPax C BOAAHBIM OXJIAXKJACHHEM U BBIXOJ
AKTHUBHOCTH B TEIJIOHOCUTENb OPU Pa3repMETU3ALINY.

HpI/IMepBI OK3aMCHAIIMOHHBIX OuIeToB (SaHaHHﬁ, TCCTOB W [Op. MATCpUaIOB, HUCIHOJb3YCMbIX JIA
MPOBEACHUA 3a4CTa, BKSaMeHa):

buner 1.

1.1 ®oTtoHHOE 3X0 U APPEKT CaMOMHAYLIMPOBAHHON MPO3PAYHOCTH MPU PACTIPOCTPAHEHUH JIA3EPHBIX
UMITYJIbCOB.



1.2. PocT 3epeH B MOJMKPUCTAIUIMYECKUX MaTepranax B Iporecce 00IydeHus B ICPHOM PEaKkTope.

buner 2.
2.1. Dddexr MapaHTOHH TTPU BO3ICHCTBUH Ja3ePHOTO U3TYUCHHUS Ha MOBEPXHOCTH METaLIA.
2.2. BoiHBI HACHILIEHHUS B PE30HAHCHO IMOIVIOIIAIOIINX U PE30HAHCHO YCHUIIMBAIOIINX Cpeiax.

Bbuner 3.

3.1. BozgeiictBue sa3epHOro M3Iy4eHUs Ha MeTaUIMYeCKUe cIUIaBbl. Jla3epHble TEXHOJIOTUU IS
MOBBIIICHUS (YHKLIMOHATIHHBIX CBOWCTB IOBEPXHOCTEH METAJUIOB.

3.2. DddekTh pacryXxaHus SASPHOTO TOIUINBA.

buier 4.
4.1. YckopeHre Pe30HAHCHBIX YaCTHII JJa3ePHBIMHA UMITYIbCAMHU.

4.2. H3meHenue Kod(QHUIMEHTA TEIUIONPOBOJHOCTH MaTepuaioB B Mpolecce OOMydYeHHS
BBICOKOHEPreTUYHBIMHU YaCTULIAMH.

bumer 5.
5.1. MHoOrouacToTHbI€ JJa3epHbIE UMITYJIBCHl B MHOTOYPOBHEBBIX PE30HAHCHBIX CpeAax.

5.2. DBomouus MEXaHWYECKHX CBOWMCTB MaTe€pHaloB MpH OOMYyYEHHH BBICOKOIHEPIeTUYHBIMHU
YacTULAMH.

Kputepun onennBanus

Onenka «ommmyHo (10)» BhIcTaBIAeTCs O0O0yyalomeMycsi, €cClidi OH IIOKa3all BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
MPUHATHIX PEIIEHUN;

olleHka «omM4HO (9)» BBICTaBNUsETCS OOYydYalONIEeMyCs, €CJId OH IOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSThH MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3a71a4, CBOOOIHOE M NPaBHIbHOE 00OCHOBaHHE
NPUHATBIX PEHICHUH, HO TMPH 3TOM OBUIM JOMYIICHBI HEOONbIINE HETOYHOCTH, KOTOPHIC OBLIH
CaMOCTOSITEIIbHO OOHAPYKEHBI ¥ UCTIPABIICHBI;

OllcHKa «OTIMYHO (8)» BBICTABNsETCS OOydYalONIEeMyCs, €CJId OH IO0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE M PaBHIbHOE 000CHOBaHHE
NPUHATBIX PpEIICHWH, HO TPH STOM OBUIM JIOMYIIEHBI HEOOJIBIINE HETOYHOCTH, KOTOPBIE MOCIe
yKa3aHHs 9K3aMeHaTopa ObLIIM CAMOCTOSITEIIHO UCTIPABIICHBI;

OLIEHKa «X0po1o (7)» BhICTABIAETCS 00Y4arOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY W3JIaraeT €ro, yMmeeT IPUMEHATh IIOJIyYE€HHbIE 3HAHMsS Ha IIPaKTHKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIIECTBEHHBIE OIIMOKHM NPH PELICHUH 3a/1a4;

OLICHKA «XOpoLIO (6)» BBICTABIISIETCS 00YYaIOIIEMYyCsl, €CIIM OH TBEP/IO 3HAET MaTepuall, IPaMOTHO U TI0
CYIIECTBY H3JIaraeT ero, yMmMeeT IpPHUMEHSATh IOJy4YCHHbIC 3HAHHS Ha IPAKTUKE, HO [OIMYCKaeT
HeOOoJIbIINE OMMOKHN B OTBETE U (WJIN) TIPH PEIICHUH 3a]1a4;

OLIEHKa «XOpOoIIO (5)» BBICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY H3/araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PEeLICHUH 3a7ad;

OLIEHKA «YIOBJIETBOPHUTEIBHO (4)» BBICTaBIsETCS OOydaromeMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHble (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTHYECKON MOCIIE0BATEILHOCTH B H3JI0KEHUHU IIPOrPaMMHOI0 MaTEPHAIIa, €CIIA IIPH 3TOM OH BJIAJIEET
OCHOBHBIMHU pa3zielaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU AJIsl JaJIbHEHIIEro 0O0y4eHns: 1 MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAHUS 110 00pa3ly B CTAHJAPTHON CUTYyallny;

OLIEHKA «YIOBJIETBOPHUTEIBHO (3)» BBICTaBIsETCS OOydYaroleMycs, MOKa3aBIIEeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTUYECKOW TOCIENOBAaTEIbHOCTH B U3JOXKEHUM NPOrpaMMHOIO MaTepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pasJieslaMi y4eOHOW HpOorpaMMbl, HO YMEIOIIEMY HPUMEHSATh MOJy4YeHHBIC 3HAHUS II0
00pa3iy B CTaHIapTHON CHTYyalluy;



OLICHKA «HEYIOBJIETBOPUTEIHHO (2)» BBICTABIAETCS O0ydaroleMycsl, KOTOPbIM He 3HaeT Oonbliel
4acTH OCHOBHOIO COIEp)KaHHUS y4eOHOW NpOrpaMMbl TUCHMIUIMHBI, JOMyCKAaeT TpyOble OMMOKM B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI JUCHUIUIMHBI U HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIC 3HAaHUS [IPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7aY;

OLICHKA «HEYIOBJIETBOPUTENHHO (1)» BhICTaBIsETCS 00ydarOIeMycsl, TOKa3aBlIeMy IOJHOE HE3HaHUE
y4eOHO MporpaMMbl JUCLUTUTHHBI.

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

IIpn mpoBeneHuM sSK3amMeHa CTYAEHTY mpenocrasisercs 35-50 MHHYT Ha IMOATOTOBKY OTBETa IO
BBIOpaHHO# Teme W penieHuto 3aaaun. OTBeT cryaeHTta murtes 15-25 munyt. Ecnm 3agaga peniena
HENpaBUIbHO, CTYACHTY YKa3bIBACTCsl Ha €ro OIIMOKY W TNpeAjaraeTcsl PeliuTh 3aHOBO C YYETOM
3aMe4aHusl.

JudepeHnrpoBaHHBIN 3a4€T CTAaBUTCS MO0 UTOraM TEKyIlEel yCIeBaeMOCTH, OTBETOB Ha KOHTPOJIbHbIE
BOIIPOCHI U PEIIEHNS] KOHTPOJIBHOM 3a7a4uu.

Bo Bpems mpoBeaeHusi SK3aMeHa W 3ayeTa OOy4YalOLIMecs] MOTYT IIOJIb30BarbCs MPOTPaMMOi
JUCLUUIUIMHBI, CIIPABOYHOM JINTEPATypPOH, BBIYUCIUTEIBHON TEXHUKOW, U CBOUMH KOHCIIEKTaMU.



