OueHoYHbIe MaTepuanbl npu popMupoBaHUM pabounx NnporpamMm
AuncuunnuH (moaynemn)

HanpaBneHunenoarotoBku / cneunanbHOCTb: doToHMKA M onToMHopMaTHKa
Mpodunb / cneunannsauyms: ®u3MKa N TEXHMKA ONTUHECKON CBA3N
OucuunnuHa: dusnyeckme 0CHOBbI POTOHWKU M ONTOUH(POPMATUKHI

dopmMMpyeMbleKOMNeTEeHLUUN: YK-5
OrlK-1, OrK-3
MK-4
1. OnucaHune nokasaTesie, KPMTEPUEB U LUKasn OLeHNBAHMUA KOMMNEeTeHLUN.

lMokasatenun n KpUTEPUN OLEHMBAHNSA KOMMNETEHLNN

Ob6bekT YPOBHMCHOPMMPOBAHHOCTUKOMMNETEHL NI KpuTtepuiioueHnsaHuna
OLLEHKU pe3ynbTaToBOOy4YeHNs
O6yuvatowwmiics Hn3knin ypoBeHb YpoBeHb pe3ynbTaTtoB 0byyeHus
[MoporoBbin ypoBeHb He HVXe Noporosoro

MoBbILWEHHBIN YPOBEHDb
BricokuiiypoBeHb

LLkanbl oLueHnBaHNSA KOMNETEHLMI npn caayvye ak3amMmeHa uinn 3adeTa C OLIEHKOM

JocTurHyTeiiypoBeHbpesynbTaTa XapakTepucTrkaypoBHACHOPMUPOBAHHOCTH LWkana oueHvBaHus
obyueHusa KOMMeTeHLNN 3K3aMeH unu 3a4eT C
OLIEHKOM
Husknn O6yvarowuiics: HeypnoBneTBoputensHoO
YPOBEHb -00Hapyxwun npobenkl B 3HaHUAX OCHOBHOIO y4ebHO-

nporpamMmHoro maTtepuana;
-A0NYCTWI NPUHLMIMANbHbIE OLUMGKM B BbINMOMTHEHUN
3afjaHun, NpeayCcMOTPEHHbIX NPOrpaMmon;

-HEe MOXeT NPOACIKUTL 0BydYeHne WnmM NPUCTYNUTb K
npogeccuoHansHon AeATeNbHOCTU N0 OKOHYaHUN
nporpamMmmbl 6€3 AOMONMHUTENBHBLIX 3aHATUMA NO

MoporoBbii O6yvarowuics: YOoBneTBOPUTESNBLHO
YPOBEHb -00HapyXwun 3HaHWe OCHOBHOIO y4ebHO-MPOrpaMMHOro

mMaTepuana B 06bEéme, HeobxogumMoMm ans

AanbHenLen y4ebHon n npeacrosLlen

npodeccuoHanbHON AeaTensHOCTY;

-CMNpaBnsieTcs C BbIMOSTHEHNEM 3a0aHUN,

npeaycMOTPEHHbIX NPOrpaMmoi;

-3HaKOM C OCHOBHOW nuUTepaTypour, peKoMeHO0BaHHON

paboyer NporpaMmmon UCLUMNITNHBI;

-O0MYCTUIT HETOYHOCTM B OTBETE Ha BOMPOCHI U Mpu

BbINOSIHEHUN 3a4aHWI N0 y4eBHO-NPOrpaMMHOMY

mMaTepuany, Ho obnagaeT Heo6XxoAUMbIMU 3HAHUSIMU

[NoBbILLEHHbIN O6yvatowuics: XopoLuo
YPOBEHb - 0BHapyXun NofnHoe 3HaHue y4ebHO-NPOrpaMmMHOro
mMaTepuana;
-yCMNELHO BbIMOSHWI 3a4aHus, NPeayCMOTPEHHbIE
nporpaMmmon;

-yCBOMIT OCHOBHYIO NnuUTepaTtypy, PEKOMEHAOBaHHYHO
paboyer NporpaMmmon UCLUMNITNHBI;

-nokKasan cucteMaTuyecKkuii xapaktep 3HaHU y4ebHo-
nporpaMmMHOro matepuvana;

-cnocobeH K caMoCTOATENbHOMY NOMOMHEHWIO 3HAHUN




Bbicokuin
YpOBEHb

Obyuatowuincs:

-06HapyXunn BCECTOPOHHME, CUCTEMATUYECKUE U
rnybokue 3HaHusa yyebHO-NporpaMmMHOro MmaTepmana;
-ymeeT cBOO6OAHO BbINOMNHATL 3a4aHus,
npeaycMOTpPEHHbIE MPOrpamMMon;

-03HaKOMWUIICS C AOMOMHUTENbHOW NUTEpaTypou;
-yCBOWI1 B3aMMOCBSI3b OCHOBHbIX MOHATUN OUCLMMNIIVH
M nX 3Ha4YeHune ans npuobpeteHns npodeccuu;
-NposiBUI TBOPYECKME CMTOCOOHOCTM B MOHMMaHUN
y4ebHO- nporpamMHOro maTepmana.

OTnunyHo

LWkanb! oLeHnBaHUSA KOMMNETEHLUUIA NpY 3aLUmMTe KYpCOBOro NpoekTa/kypcoBor paboTsl

[ocTurHyTeinypoBeHbpesynbTaTa
o0yueHus

XapakTepucTukaypoBHACHOPMUPOBAHHOCTM
KOMMeTeHUun

LLIkanaoueHnBaHus

Hwusknn
YPOBEHb

CopepxaHve paboTbl He ygoBneTsopseT
TpeboBaHusMm, npegbasnaembiMm k KP/KI; Ha 3awmTte
KP/KIT oby4yatowmiics He cmor o6ocHoBaTb
pes3ynbTaTbl NPOBEAEHHbIX pacyeToB (MCcnegoBaHuni);
uenb KP/KI He pocTurHyTta; cTpykTypa paboTsl
HapywaeT TpeboBaHMs HOPMaTUBHbIX AOKYMEHTOB;
BblBOAbI OTCYTCTBYIOT UMW HE OTpaxaroT
TeopeTMYecKue NonoxeHusl, odcyxagaemelie B paborte;
B paboTe MHoro opdorpacmyeckux ownmboK, oneyaTtok

HeynoBneTsopuTenbHO

Moporosebii
YPOBEHb

CogepxaHue paboTbl ygoBneTsopseT TpeboBaHuaAM,
npeabsiensemoim K KP/KI; Ha 3awmte KP/KI
oby4yarowmics He cmor 06ocHOBaTb BCe pe3ynbTaThl
NpOBEeAEHHbIX pacyeToB (UCCNeaoBaHUN); 3agayn
KP/KI pelueHbl He B nonHom obbeme, Lienb He
OOCTUrHYTa; CTPYKTypa paboTbl oTBeYaeT
TpeboBaHNSIM HOPMATMBHbLIX JOKYMEHTOB; BbIBOAbI
NPUCYTCTBYIOT, HO HE NMOJTHOCTbLIO OTPaXarT
TeopeTMYeCKUE NONoXeHus, obcyxaaemele B paboTe;
B paboTe NpucyTCTBYOT opdorpadnyeckmne oLmoKu,
oneyarku; si3blk COOTBETCTBYET HOPMaM Hay4HOro
ctunsa pedn; npu 3awmte KP/KIM obyyatowmiica
nanaraet Mmartepuvan HenosiHo 1 gonyckaet

YpoBneTBoOpuTENBHO

[NoBbILLEHHbIN
YPOBEHb

CogepxaHue paboTbl ygoBneTsopseT TpeboBaHusAM,
npeabsensemoim K KP/KI; Ha 3awmte KP/KI
oby4yarowmiics cmor o60cHOBaTh BCe pe3ynbTaThl
NPOBEAEHHbBIX pacyeToB (UCCNefoBaHUN); 3agaun
KP/KI pelueHsbl B NonIHOM 00bemMe, Lienb AOCTUTHYTA;
CTPyKTypa paboTbl oTBeYaeT TpeboBaHMAM
HOPMaTUBHbIX JOKYMEHTOB; BbIBOAbLI MPUCYTCTBYIOT,
HO He MOMTHOCTbI OTPaXalT TeopeTUHECKUE
nonoxenus, obcyxgaemele B paboTe; B paboTte
npakTU4eCcKn OTCYTCTBYIOT opdorpadpmnyeckue
owmnbKM, onevaTku; A3blk COOTBETCTBYET HOpMaM
Hay4yHoro ctuns peyw; npv 3awmte KP/KI nonHo

Xopouo

Bbicokuin
YPOBEHb

CopepxaHve paboTbl yOoBNeTBOPSET TPeOOBAHUSAM,
npeabasnsembiMm K KP/KI; Ha 3awmTte KP/KT
ob6y4yatowmiicss cmor o6ocHoOBaTh BCe pe3ynbTaThl
NPOBEAEHHbIX pacyeToB (UCCNefoBaHUN); 3aaaun
KP/KIN pelueHsbl B NONIHOM 00beMe, Lienb AOCTUMHYTA;
CTPyKTYypa paboTbl oTBe4aeT TpeboBaHuAM
HOPMaTUBHbIX AOKYMEHTOB; BbIBOAbI MPUCYTCTBYIOT U
MOMHOCTBIO OTPAXAKT TEOPETUHECKUE MOSTOKEHMS,
obcyxgaemble B paboTe; B paboTe OTCYTCTBYOT
opdporpadmyeckmne ownbKM, onevaTku; A3blk
COOTBETCTBYET HOPMaM Hay4YHOro CTWUMS peyn; nNpu
3awmte KP/KIT obyyatomncsa nonHo nanaraet

OTnunyHo

OnuncaHue wkan oueHnBaHus

KomneTteHuumn o6yqa+ou.|,eroc;| oueHnBaeTCcd cnegyroumnm obpasom:




MnaHnpyembIiypoBeEH CopaepxaHue LWwKarnbl OLeHMBaHWS
b OOCTUIHYTOrO YPOBHS pe3ynbTaTta oby4yeHus
pe3ynbraTos HeynoBnetBoputensH| YaOoBneTBOPUTENbHO XopoLuo OTnun4yHo
OCBOEHUA o 3a4yTeHo 3ayTeHo 3auTteHo
HesauTteHo
3HaTb HecnocobHocTb O6yuatowmicsa cnocobeH| O6y4datowmmncs O6yuatowuincs
obyuvatowerocs CaMOCTOSATENBHO OEeMOHCTpupyeT OEMOHCTpUpyeT
CaMOCTOSITENBHO NPOOEMOHCTPMPOBATL CNocoBHOCTb K CnocoBHOCTb K
NPOAEMOHCTPMPOBaTb | HanuymMe 3HaHUM NpU | CaMOCTOATENBHOM | CaMOCTOSITENIBHOMY
HanMyne 3HaHun npu peleHnn 3agaHun, Yy NPUMEHEHUIO  |NPUMEHEHUIO 3HAHWI
peLueHnn 3agaHnin, KoTOpble 6binu 3HaHUN Npu B Bblbope crnocoba
KoTopble Obinu npeacTaBneHbl peLLeHum peLueHus
npeacTaBneHbl npenogaBatenem 3apaHui, HEeN3BECTHbIX UK
npenogaeartenem BMECTe C aHanornyHbIX Tem,| HecTtaHgapTHbIX
BMecCTe ¢ obpa3uom | 00pasuoMUXpeELLEHNs. KoTOopble 3agaHun u npm
NXpeLLeHus. npeacTaBnsn KOHCYNbTaTUBHOWN
npenogaeartesb, | NOAAEPXKKE B YacTuh
W nNpu ero MEXANCUUNINHAPHbI
KOHCYINbTaTUBHON X CBA3EMN.
NOAAEpPKKe B
yacTtu
YMeTb OTtcytcTBUE Y Obyuvatowuics Obyuvatowuincs O6yuatowuincs
obyuvatowerocs AEMOHCTpUpyeT npoaemMoHcTpupye| AeMOHCTpupyeT
CaMOCTOATENBHOCTY B| CaMOCTOATENbHOCTb B T camocTosITeNbHOE
NPUMEHEHUN YMEHUIA | MPUMEHEHUN YMEHUI | CAMOCTOATENBHOE [NPUMEHEHNE YMEHWIA
Nno WUCMornb30BaHUIO peLueHus y4ebHbIX NpUMeHeHne peLueHus
METOA0B OCBOEHUS 3a[laHuin B MOMHOM YMEHWIN peLleHnsi | HEeU3BECTHbIX UK
yyebHon COOTBETCTBMM C 3agaHun, HecTaHOapTHbIX
ANCLUUMNINHBI. o6pasLom, aHanornyHbIX TeMm, 3agaHui 1 npu
OaHHbIMMpenogaBarene KoTopble KOHCYNbTaTMBHOM
M. npepcTaensn noaaepxke
npenogaeartenb, | npenogaBaTens B
1 nNpu ero yacTtu
KOHCYNbTaTMBHOM | MEeXAUCLMNIINHAPHBI
noagepxke B X CBsi3eN.
yacTtm
Bnapgetb HecnocobHocTb O6yuatowuicsa O6yuatowuincsa Ob6yuatowuincs
CaMOCTOSITENBHO OEeMOHCTpUpyeT OEeMOHCTpupyeT OEeMOHCTpupyeT
NposiBUTb HaBbIK CaMOCTOSATENbHOCTb B | CAMOCTOSATENbHOE | camMoCTosATENbHOE
peLueHus NPUMEHEHNM HaBblka No NpUMeHeHne NpUMeHeHNe HaBblka
nocTaBneHHOW 3a4a4n 3adaHusaM, HaBblKa peLleHnst peLueHus
no CTaHOapTHOMY | pelueHne KoTopbix Obino 3adaHun, HEeW3BECTHbIX UMK
o6pasLy NoBTOPHO. nokasaHo aHanornyHbIX Tem,| HecTtaHgapTHbIX
npenoaaBaTenem KoTopble 3afaHui u npu
npeacTaBnsn KOHCYNbTaTUBHOM
npenogaearernb, noanepxke
M npu ero npenogaeartens B
KOHCYbTaTUBHOM yacTtu
NoAAEpKKe B MeXancUUninHapHbI
yactu X CBA3EN
COBPEMEHHbIX

2. nepequb BOMNPOCOB M 3agay K 3K3aMeHaM, KypCoBOMY NpPoOeKTUupoBaHUio, naﬁopaToprlm 3aHATUNAM.

KomneTeHuns YK-5: OlMK-1; OMNK-3; TMK-4.
Bomnpocsl K 3K3aMeHy 0 JMCHUILINHE «Pu3nyeckne oCHOBbI (POTOHMKU U ONITOUH(POPMATHKID)

1.CoBpeMeHHBIC JOCTHDKCHHS B 00JIACTH HCCJICAOBAHMS TIPOILIECCOB JIMHEHHOTO W HEIMHEHHOTO
pacipoCTpaHEHHUs] HEMPEPHLIBHOTO U HMITYJIbCHOTO JIA3€PHOTO H3IY4YCHHS B OOBEMHBIX U (DOTOHHO-
KPUCTAJUINYECKUX Cpelax.
2. ITytu pa3BuTHs HH)OPMAIIMOHHBIX TEXHOJIOTHI: MPEAEIBI JIIEKTPOHHON TEXHUKH U MX MPEOJI0JICHNE Ha
OCHOBE OIITUYECKUX aJIbTEPHATUB.



3.Pe3ynbTathl nccnenoBanus U 0co0eHHOCTEH (DYHKIIMOHMPOBAHUS BOJOKOHHBIX J1a3€pOB, CO3/1aBaCMbIX
KHUBON IPUPOAOH (POTOHHO-KPUCTAJUIMYECKHX OOBEKTOB, a TAKKe (DOTOHHBIX WH(POPMALIMOHHBIX CUCTEM,
OCHOBAHHBIX Ha IPUMEHEHUH AUHAMUYECKUX rojorpapuueckux (GuibTpoB.

4.OCHOBHBIE UCTOYHUKH U3TYYECHUS B ONTOMH(POPMATUKE: TPUHIHI PAaOOTHI

IIOJTyIIPOBOJITHUKOBBIX JIa3€POB.

5. JIazepsl Ha TETEPOCTPYKTYPAX, Ja3ephbl U YCHIINTEIIN HA OCHOBE KBAHTOBOPA3MEPHBIX 3P PEKTOB.

6. BepTHukaibHO-U3IyYalOIME MOJYIPOBOJHUKOBBIE Ja3epbl, BOJOKOHHBIC Ja3epbl M YCHINTEIH,
TUTAHAPHBIE J1a3ephl U YCHIIUTEIH.

7. OnucaHue pacrpeesIeHHbIX BOJIOKOHHO-ONTHUYECKUX U3MEPUTENIBHBIX CUCTEM, MEPCHEKTUBHBIX AJIS
CO3JIaHHsI CUCTEM MOHUTOPHHTA.

8. Ilepenaya uHpOpMALMU B ONTUYECKUX JIMHUSAX CBSI3U: (POPMUPOBAHUE, PACIIPOCTPAHEHUE, ITOTJIOIIEHUE
U IUCIIEPCUH CBETOBBIX UMITYJICOB B BOJIOKOHHO-ONTHYECKUX

JVHHUSAX.

9. CniexTpajbHOE U BPEMEHHOE YIUIOTHEHNE HH(POPMAITMOHHBIX TOTOKOB.

10. DnemenTHas 6a3a ONTUYECKUX JIMHUN CBSI3H, IIepe/laya ONTHYECKUX CUTHAJIOB B aTMOC(epe U KocMoce.
11. Teopust ONTHYECKUX M HEITMHEWHO-ONTUYECKHX CBOWCTB T'€TEPOT€HHBIX HAHOCTPYKTYPHUPOBAHHBIX
CHCTEM M Pe3yJbTaThl UX HIKCIEPUMEHTATIBHOTO UCCIICOBAHUS.

12. Ontuyeckast 00paboTka MHPOPMALIMU: AHAIOTOBBIE ONTHYECKUE BhIUMCIEHUs, Dyphe-ronorpadus,
rojorpaguueckas KOMMYTalusl, MYJIbTUIUIEKCUPOBAaHUE M  JE€MYJIbTUIUIEKCUPOBAHHE CUTHAJIOB,
ONTHYECKasi OM- ¥ MyJbTHCTAOMILHOCTD, HU(PPOBasi oNTHYECKast 00paboTKa CUTHAJIOB.

13. OnTHueckuii KOMIBIOTEP: TEXHOJIOIMU CO3/IaHUSI U TIEPCIEKTUBBI IPUMEHEHHUSL.

14. KanToBas Kpunrorpadus 1 KBaHTOBBIC BEIYMCIICHUS: TIEPCIIEKTUBHI HCIIOJIB30BAHUS U OTPAaHHUYCHHS.
15. Camoo0ydeHre U camMOOpraHu3anysl B ONTHUKE: KOT€PEHTHO-ONTUYECKUE CHUCTEMBl paclo3HaBaHUs
00pa30B, ONTHYECKHE HEHPOHHBIC CETH, ONTHIYCCKHE CUCTEMbI HEYCTKOW U HEHPO-HEUSTKOM JIOTUKH.

16. CucteMbl HCKYCCTBEHHOT'O MHTEIUIEKTA: rojorpapuueckas napajaurma B MICKYCCTBEHHOM MHTEIUIEKTE,
peanu3alys MPUHIUIIOB HHPOPMATHKH MO3Ta METOJJaMH OITOMH(DOPMATHKH.

17. OcobenHoctu pu3nuecKux B3auMojieicTBUi B HaHOMacTabax. KBaHTOBas MexaHWKa HAHOOOBEKTOB.
18. Onmcanue nBmwkeHus Hanovactuil. YpaBHenue [lIpenunarepa CoOcTBeHHBIC (DYHKIINU, COOCTBCHHBIE
3HA4YeHUS.

19. KBanroBanue »Hepruu. Hanouyactuiia B 0THOMEpHOH MOTeHIUANBHOU sime. CoOCTBEHHBIE (PYHKIIUH,
coOCTBEHHBIE 3HaUeHUs. YacTH11a B OJJHOMEPHON MOTEHIUAIBHON siIMe ¢ 0ECKOHEYHO BEICOKUMH CTEHKAMHU.
20.JIokanmu3arst 2JIEKTPOHOB B MTPOCTEHUIINX HAHOCTPYKTYpax (pasMepHOEe KBAaHTOBAHHE).

21. llotenumaneHblit 6apbep. TyHHeNbHBINH 3G dexT. [IpuMeneHre TyHHeNIbHOTo 3¢ (deKTa B COBpEMEHHBIX
npubopax.

22. KganroBo pa3mepHble 3¢ ¢dexTsl. KBanToBbIM KOH(aiiHMeHT. [InoTHOCTH cocTostHMMA. TuIb
KBaHTOBOPAa3MEPHBIX CTPYKTYP.

23. DNeKTpoHbl B NEPHUOJMYECKUX CTPYKTypaX M KBAHTOBBIM KOH(aiHMEHT. biioXxoBckue BOJIHBI.
HucnepcruonHoe ypaBHeHue. Teopema biioxa. 3oubl bpuitosHa.

24. DneKTpoH B MEPUOANYECKOM MoJie Kpuctaia. DddexTuBHas macca.

25. ®oronnble kpuctamibl. Knaccupukamuss GOTOHHBIX KPUCTAIUIOB. JMcTiepcHOHHOE ypaBHEHUE LIS
OJTHOMEPHBIX (POTOHHBIX KpUCTAILIOB. [IpuMeHeHne pOTOHHBIX KPUCTAILIOB.

26. HenmuneitHo ontuveckne d((GeKThl. Y CIOBUS BO3HUKHOBEHHUS! HEIMHEHHBIX ONTHUYECKUX 3()(eKToB.
I'eneparust BTOpOM rapMOHHMKH U yCJIOBUE (Pa30BOr0 CHHXPOHU3MA.

27. Tlapamerpudeckoe IpeoOpa3oBaHWE W TAapaMETPHUECKHE TeHEpaTopbl cBeTa. UeTHIPEeXBOIHOBOE
CMELINBaHHUE.

MeTtoauyeckue MaTepHaIbl, ONpe/Ie/AolIne MPolelypPhbl OLleHUBAHUS 3HAHUI, yMEHH i, HABBIKOB U
(1JIM) oNBITA AeATEbHOCTH, XaPAKTEPU3YIOLIUX ITANbl (POPMUPOBAHUSA KOMIIETECHIIMI

Ha Bcem mpoTsikeHHH Kypca MMEETCsl BHYTPEHHSSI B3aUMOCBSA3b M IPEEMCTBEHHOCTh BCEX BHUJIOB
paboThl (KOHTAKTHOM, C MperojaBaTeleM B ayAHUTOPHU M CaMOCTOSITCIIBHOW pPaOOTHI CTYyNIEHTA) IO
(hOpMHUPOBAHUIO 3aSIBJICHHBIX KOMITETEHITHIA.

Ha ocHoBe pa3paboTaHHBIX BONPOCOB U 33JaHUN SK3aMEH MPUHUMAETCS IO 3K3aMEHAIlMOHHBIM
OuneraM. DK3aMEHALMOHHBIE OWIETHI 1O COBOKYIMHOW CJIOXHOCTH SIBJISIIOTCS PaBHOLIGHHBIMHU.
CopepxaHue S5K3aMEHAIIMOHHBIX OUJIETOB JI0 CTYJIEHTOB HE JOBOIUTCS.

Oobpaszey IK3aMeHAyUOHHO20 Dunema:



JIBI'YIIC

Kadenpa
«DusuKa 1 TeopeTHIecKas OK3aMeHalMOHHbIN Ouner No «Y TBEPIKIAKO»
MEXaHUKa 10 JTUCLUUIUINHE 3aBenyromuii kadeapoi
1 cemectp «®Pu3nyeckas U KBAHTOBAs ONTHKA» /Msuun C.A./
20 /20 __yu.r. Juts cnermansaoct 12.04.03 [Moamucs u ®.M.0.
OK3aMeHaTop @doTOHUKA ¥ ONTOMH(POPMATHKA « » 20 T.
Kpsuios B.1. o o

1. Cucrembl HCKYCCTBEHHOI'O MHTEIUIEKTa: roslorpaduueckas napagurmMa B MICKyCCTBEHHOM UHTEIUIEKTE,
peanu3anus MPUHIUIIOB HHOOPMATHKU MO3ra MeTojaMu ontouHdopmaTuku. (OMK-1, YK-5)

2. 3anava. PaccunTarh SHEPreTMYECKUM CIIEKTP YaCTULbl B OTHOMEPHOI MOTEHIUAJIBHOM sIME ©
0€CKOHEYHO BBHICOKUMU cTeHKaMHu. (MK-4).

3. 3agaua. PaccuntaTth B KO3 PUIHEHT HATO0APHEPHOTO OTPAKEHHUS YACTHUIIBI OT MPSMOYTOIBLHOTO
MOTEHIMAIBHOrO Oapbepa. (OrK-3)

IIpumepHbIe TEMBI KYPCOBBIX padoT:

1.CoBpeMeHHbIE JOCTMXKEHUSI B OOJIACTH HCCIIEAOBAaHUS IPOLECCOB JMHEWHOr0 M HEIMHEHHOIo
pacrpocTpaHeHHsT HETPEPHIBHOTO U MMITYJILCHOTO JIA3€PHOTO M3IY4YeHUs B OOBEMHBIX M (DOTOHHO-
KPUCTANIMYECKUX Cpeiax.

2. Ilytu pa3BuTust ”HPOPMALMOHHBIX TEXHOJIOTHI: TIPEAEIIBI IEKTPOHHON TEXHUKH M MIX ITPEOI0JICHUE
Ha OCHOBE OITUYECKUX aIbTEPHATHUB.

3.PesynmpTaThl HMCCIEIOBAaHUS W OCOOCHHOCTEH (PYHKIIMOHHUPOBAHHS BOJOKOHHBIX JIa3€pOB,
CO3/1aBaeMbIX JKMBOH HPUPOJOH (POTOHHO-KPUCTAIMYECKUX OOBEKTOB, a Takke (HOTOHHBIX
WHPOPMAIIMOHHBIX CHCTEM, OCHOBAaHHBIX Ha TPUMEHEHHH JWHAMHYECKUX TOJOrpapuuecKux
(GuIbTPOB.

4. IlpunHimn padboTsl

MOJTYITPOBOIHUKOBBIX JIa3€pOB

5. JIazepsl Ha reTEPOCTPYKTYypax.

6. JIazepbl ¥ yCUIIMTEIN HA OCHOBE KBAHTOBOPA3MEPHBIX IPPEKTOB.

7. BepTuKaIbHO-N3Tydaloue MOIYIPOBOAHUKOBBIE JIa3€PhI.

8. BosokoHHBIE J1a3epbl U YCUITUTEIH.

9. IInanapHsbIe Ia3epsl U yCUINTEIH.

Bonpocsl k 3ammTe KypcoBbIX padoT:

1. B yem oTiinune QOTOHHO-KPUCTAIUIMUECKUX CPEJ OT OOBEMHBIX?

2.C ueM CBS3aHO CYIIECTBOBAHME OTPAaHUYEHUN B Pa3BUTHE DJIEKTPOHHON TEXHUKU?

3. Kakuie BO3MOXHBI IyTH Pa3BUTHS HHPOPMAIIMOHHBIX TEXHOJIOTUN HA OCHOBE ONTHYECKHUX
aJIbTEpHATUB?

4. duznueckne OCHOBBI royiorpaduu.

5. B uem pazianuue Mexly BepTUKAIbHO-M3IYUYAIOIIMMHU OIYIPOBOIHIUKOBBIMH Jla3epaMH,
BOJIOKOHHBIMH JIA3€paMU U IIJIaHAPHBIMH JIa3epaMu’?

Bonpocsl k 3amuTe J1a60paTOPHBIX PadoT:

1. OcobeHnHOCTH pacnpocTpaHeH s, MOTIOIEHHS U AUCIIEPCUU CBETOBBIX UMITYJIbCOB B BOJIOKOHHO-
ONITUYECKUX JIMHUSAX.

2. Peanm3anyst ClieKTpaibHbIX U BPEMEHHBIX YIUIOTHEHUH MH(MOPMALMOHHBIX IOTOKOB.

3. Paznuynble criocoObl ONTHYECKON 3alTUCH, XpPAaHEHUSI M CYMTHIBAaHUS HH(POPMALIUH.

4. BosHOBBIE (DYHKIIMH 3JIEKTPOHA B IEPHOAMUYECKOM I10JI€ KpUCTAJLIA.

5. PaccesHue 3J1€KTPOHOB B KPUCTAJLIE.




6. ®u3nvecKue MPUHITUIEI padOTHl TAPAMETPUUECKHUX MPEeoOpa3oBaTesie U MapaMeTPUICCKUX
TeHEepaTOPOB CBETA.

7. duznyecKre MPUHIUIBI pa0OTHl KBAHTOBBIX TeHepaTopoB. OCHOBHBIC XapaKTEPUCTUKHU JIA3EPHOTO
U3ITyYCHUSI.

Bonpochl Kk IpaKTHYECKUM 3aHATHSAM:

1. Pacuer noryiomieHus U JUCHEPCUU CBETOBBIX UMITYJIHCOB B BOJIOKOHHO-ONITUYECKUX JIMHHSIX.

2. Marematndyeckoe 00OCHOBAHHUE CIIEKTPAIBHBIX U BPEMEHHBIX YIIJIOTHEHUH MHPOPMALIMOHHBIX
MTOTOKOB.

3. MaTtemaruueckoe 000CHOBAaHUE PA3TUYHBIX CITIOCOOOB ONTHYECKOM 3aMUCH, XPAHCHUS U
CUUTHIBAaHUS HHPOPMAIIH.

4. OnpeneneHye SHEPreTUHYECKOro CIIEKTPa 3JIEKTPOHA B IEPUOJAUYECKOM I10JI€ KpUCTAILIA.

DHepreTu4yecKke 30HbI.

5. PaccesiHuE 3JIEKTPOHOB B KPUCTAJLIE.

6. Pacuer mapamMeTpoB mapamMeTpuiecKux Mpeodpa3oBareieil u napaMeTpuueckiux reHepaTopoB
CBeTa.

7. Pacuer OCHOBHBIX XapaKTePUCTHK JIa3€pHOTO U3IIyUEHHUSI.

3. TecToBble 3aaaHusA. OueHKa No pe3ynbTaTaM TeCTUPOBaHUA.
3.1. NpumepHble 3agaHua Tecta (OlK-1; OMK-3; YK-5; MK-4)

3apaHue 1
BbiGepyTe NpaBunbHbI BapuaHT oTBETA.

Ycnosue 3aganns:Onpenenurte GU3HIECKUI CMBICT BOJIHOBOW (DYHKIIMU OJJHON YaCTHIIBI

[1OmpenenseT noyioyKeHNe YacTUIbl B JaHHOW TOUKE MPOCTPAHCTBA B 3aJJaHHBII MOMEHT BPEMEHU

[JOmnpeaensieT MIOTHOCTh BEPOSATHOCTH YaCTULIBI HAXOIUTCS B 3aJJaHHON TOYKE IPOCTPAHCTBA B
OIpeJIeIeHHbIE MOMEHT BpEMEHU

[JOmnpenaensieT BEpOSATHOCTU YaCTULIBI HAXOUTCS B 33JJaHHON TOYKE IMPOCTPAHCTBA B ONPEIEICHHBIN
MOMEHT BpEMEHHU

CJKBagpat ee MOAyIIsl OIIpeNEsieT MJIOTHOCTh BEPOSITHOCTH YaCTUIBI HAXOAUTCS B 33/1aHHOM TOUKe
IIPOCTPAHCTBA B OIPEIeIEHHBII MOMEHT BpEMEHHU

3ananue 2 (kommetenius [1K-4)

BriOepure npaBuIIbHBIN BapUaHT OTBETA.

[Ipoekuust oneparopa MOMEHTa Ha OChb Z

[1 KomMmyTHpyeT ¢ poeKLus olepaTopa MOMEHTa Ha OCb X

[IKoMMyTHpYeT ¢ MpoeKLHs olepaTopa MOMEHTa Ha OCb Y

[JHe koMMyTHpYET ¢ KBaJIpaTOM oIliepaTopa MOMEHTa

[IKoMMyTHpYET ¢ KBaJipaToM OIepaTopa MOMEHTa

3ananue 3

Bribepute npaBUIIbHBIN BapuaHT OTBETA.

[Ipunnun [Taymnu.

1 ImeeTt MecTo JUIsl TOKAECTBEHHBIX 0030HOB

[JMImeeT MeCTO AJis pa3IMYHBIX O030HOB

[1 UmeeT MecTO I TOKAECTBEHHBIX (DEPMHUOHOB

[JMImeet MecTO Ui pa3iHyuHbIX (PEPMHOHOB

[TonHBINM KOMITJIEKT TECTOBBIX 33aJaHUIl B KOpropaTUBHOM TecToBoi 00osiouke ACT pa3meleH Ha
cepsepe YUT JIBI'YIIC, a Takxke Ha caiite YHuBepcureta B paznene C1O ABI'VIIC
(oOpa3oBaTenbHas cpea B IUYHOM KaOWHETE MPeroaBaTers).

3.2. CooTBeTCcTBHE MEXKAY OANbHOI U PEUTHHIOBOM CUCTEMAaMU OLIEHUBAHMS 3HaHUH, yMEHUH,
HABBIKOB U (WJIN) OTIBITA JICSITEIbHOCTH, YCTAHABINBACTCS TIOCPEJICTBOM CIIEAYIOMICH TaOIHIIbL:

lNokazaTtenu HMBaH YpoBeHb
OGLekT okasaTenuoueHnBa poBe
us OueHka pes3ynbLTaTos
OLIEHKM
pe3ynbTaTtoBoby4eHust oby4yeHus




Obyuvatowuics

60 6annoB n meHee

«Heyﬂ,OBJ'IeTBOpI/ITeJ'I bHO»

Hun3kuinypoBeHb

74 — 61 bannos

«Ypo BNETBOPUTENTBHO»

MoporoBbInypoBEHb

84 — 77 6annos

«XopoLlo»

[MoBbILLEHHBINYPOBEHD

100 — 85 6annos

«OTnn4YHO»

BblCOkMIypoBEHb

4. OueHka oTBeTa obyyarowerocs Ha BONpochl, 3agavy (3agaHue) aK3ameHaLMOHHOro buneTa, 3a4eTa,
KYPCOBOIO NPOEKTUPOBaHUS.

OueHka oTBeTa obyyatoLLerocst Ha BOMpocChkl, 3agavy (3agaHue) ak3aMmeHaLMoHHOro bunerta, 3ayeta

CopepxaHueLlkanbloueHnBaHNs

OnemenThioLeHmBa | HEYAOBNETBOPUTEN YOoBneTBOpUTENBHO Xopoluo OTnuyHo
HUS bHO
HesauTteHo 3auTteHo 3auTteHo 3auTteHo
CootBeTtcTBUE MonHoe 3HauntenbHblenorpelH (HesHaunteneHblenorpeluH |lonHoecooTBeTCT
OoTBETOB HecooTBeTCTBME MO [oCTn ocTU BME
dopmynmMpoBkam  [Bcem Borpocam

noanmnanan




CTtpykTypa,
nocnepoBaTtesibH
OCTb U NOrvka

BUEKPUTEPWIO.

lMonHoeHecooTBETCT

3HaunTenbHoeHecooTBe
TCTBUEKPUTEPUIO

He3HaunTenbHOEeHecooTB
E€TCTBUEKPUTEPUIO

CooTBeTCTBUE
KpUTEpUIO Npun
OTBeTe Ha Bce

oTBeTa. YMeHue BOMpPOCHI.
YETKO, MOHSATHO,
rpamoTHO n
cBoOOAHO
lMonHoe He3HaHue NmetoT mecTo NmetoT mecTo MonHoe
HOpPMaTMBHOW U CYyLLECTBEHHbIE HeCyLLEeCTBEHHbIE COOTBETCTBUE
3HaHune npasoBon 6a3bl n ynywieHns (HesHaHue YNyLWEeHNs U He3HaHue  |gaHHOMY
HOpMaTMBHBIX, cneunanbHoOu BonbLuen YyacTu n3 OTAEnNbHbIX (EANHNYHBIX) [KPUTEPUIO OTBETOB
NpaBoBbIX nntepaTtypsl OOKYMEHTOB U paboT n3 uncna Ha BCe BOMNPOCHI.
AOKYMEHTOB K cneumanbHomn obsa3aTenbHon
cneuymnansbHoun nuTepaTypbl No nuTeparypbl.
fimTepaTypsbl Ha3BaHWIO, coAepP>KaHMUIO
nT.40.).
YMeHue cBAsatb YMeHue cBasatb YMmeHue cBsAsaTb Bonpocs! [[MonHoe
YMeHme TEOpUIO C NPaKTUKOW [BOMPOCHI TEOPUM U TEopun 1 NpakTUKN B COOTBETCTBUE
yBASLIBATL paboTbl He NPaKTUKN NPOSIBNAETCS |OCHOBHOM MPOSIBNSIETCS.  |AaHHOMY
Teopuio ¢ NposiBNSIeTCS. peLnko Kputeputio.
NPaKTMKOW, CnocobHocTb
B TOM YnCre B WHTErpupoBaTb
obnactu 3Harus 1
npodeccuoHarnbH fpusnekars
0if PaBoTHI cBefeHus N3
pasnmyHbIX
HavyHbIX cdheb
Ha Bce OTtBeThbl Ha 6onbLuyto 1. daHbl HenonHble [aHbl BepHble
[OMNONHUTENbHbIE YacTb AOMONHUTENbHBLIX |0TBETbI Ha OTBETbI Ha BCe
BOMPOCHI BOMPOCOB [ONOMHUTENbHbIE [OMNOMHUTENbHbIE
npenopasaTtens npenogasaTtens AaHbl BOMpPOCHI NpenoaasaTtens. (Bonpocsl
KauecTso AaHbl HEBEpPHbIE HEBEPHO. 2. laH ogvH HeBepHbI npenogasarens.
OTBETOB Ha OTBETHI. OTBET Ha

AononHuTernbHbIe
BOMpPOCHI

AOonoJiHNUTENbHbIE
BOMpPOCHI nNpenogaBatens.

I'IpmmeanMe: nTorosas oueHka CbOpMI/IpyeTCFl KaK cpeaHAan apVI(bMeTVI‘-IeCKaFI pe3ynbTaTtoB 3J1IEMEHTOB

0OlleHURAHUA

OueHka oTBeTa oby4yatoLLerocsi Npu 3aLmTe KypcoBoro paboTbl/KypCcoBOro NpoekTa

OnemeHTbloLeHN |CoaepkaHnelLKanbloLeHBaHNs
BaHWA HeynoeneTeopuT |YooBrneTBoOpuTeNbHO | XopoLo OTnunyHo
CooTBeTCcTBME MonHoe 3HauuTenbHblenorpelwH|HesHauntenbHelenorpewHocTh |INonHoecooTBeTCT
copepxaHus HECOOTBETCTBME [OCTHU BME
KP/KIT meToauke |coaoepaHusi
pacyeTa KP/KM
(nccnegoBaHusl) |MOCTaBEHHBIM
KauecTtBoo630pa |PaboTa B B 3HauyuTenbHomn B psge cnyyae oTCcyTCTBYIOT MonHoecooTBETCT
nmTepaTypbl 3HAYUTENBHOMN cTeneHn B pa60Te CCbIJTIKM Ha UCTOYHUK BUEKpUTEPUIO

CTeneHn He NCMNonb30BaHbl NHdopMaLmm

aBnsieTcs BbIBOAbl, BbIAEPXKKN U3

Opyrux aBTopoB 6e3

CaMOCTOATENIbHO

n CCbIJTOK Ha HUX




Mcnonb3oBaHnecoBpeMeHHbIXUMHpO |CoBpemeH |CoBpeMeHHble UmetoT mecTo lMonHoecooTBETCT
PMaLMOHHBIXTEXHONOMNIA Hble WH(POPMaLNOHHBLI [HeGonbLLIne BUEKPUTEPUIO
WHpopmaLl |e TEXHOMOoruu, MorpeLuHoCcT B
WOHHbIE BblYMCNIMTENbHAsA (MCNoNb30BaHUN
TEXHOMOrM |TexHuka COBPEMEHHbIX
n, NCNONb30BaHbI MHOPMALIMOHHBIX
BbluMcnuTe [cnabo. TEXHOMOrMN,
nbHas JonyuweHbicepbes |BblumMcnMTensHom
TEXHWKa He [HbleoLnbKM B TEXHWKK
KauecTtBo rpacduyeckoro matepmana |He He nonHocTtblo He nonHocTblo MonHocTLIo
B KP/KTI packpbiBa |packpbiBatoT pacKkpbIBalOT CMbICH, packpbiBaloT
0T CMbICI |CMbICH, €CTb €CTb MOrpeLIHoCTb B CMbICIT U OTBeYaroT
paboThl, CyLLeCTBEHHble  |odhopmneHnn FOCT, ECKLO v ap.
HebBpexHO |morpeLHocTy B
odopmMInieH |odopMeHnmn
o,C
SonkinmMn
'PaMOTHOCTL U3MOXEHNS TeKcTa MHoro EcTtb oTaencHble |EctboTaensHblerpamma |Teket KP/K
KP/KIN CTUITUCTUY [FpamMMaTUYecKkne [TUYecKMeoLnbKm ynTaeTcs nerko,
€CKUX 1 " owmnbKkm
rpammMaTiy |CTUNUCTU4ecKmMe OTCYTCTBYIOT
CooTBeTcTBUE TPEOOBAHUSM, MonHoe He | TpeboBaHus, JonyLueHbl KP/KM
npegbsaBnseMbiM K 0POPMIIEHMIO BbINOMHEH |MpeabsBnsieMble |He3HA4YUTENbHbIE COOTBETCTBYET
KP/KM ne K OpbopMreHnto  [norpeLluHocTn B BCEM
Tpebosanu |KP/KIT, ogopmneHun KP/KI1 npeabsiBIeHHbIM
n, HapyLleHbI TpeboBaHMAM
KauvecTtBogoknaga B pnoknage |He cobniogeH EcTb ownbkm B CobniogeHue
He pernameHT, pernameHTe n BPEMEHMU, NOSTHoe
packpbiTa |HeAOCTaTOYHO NCMOoSib30BaHUN packpbiTMe TeMbI
Tema packpbiTa Tema |depTexen KP/KM
KP/KN KP/KO
KauyecTBOOTBETOBHABOMNPOCHI He moxeT |3HaHneocHoBHOro|Bbicokas apyanums, HeT |OTBETbI TOYHbIE,
OTBETUTbL [MaTepuana CYLLIECTBEHHbIX OLUMOOK |BbICOKUIA YPOBEHb
Ha apyanumm
JonosnHnTe

MprmMeyvaHne: nToroeas oLeHka hopMUPYETCH Kak CpeaHss apudmeTmyeckas pe3yrnbTaToB S1ieMEHTOB




