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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynnvza b1.B.13 ®u3rka na3epoB OTHOCUTCS K YacTH, (POpMUPYeMOil yuaCTHUKaMU
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
IIK-1: CnocobeH IIK-1.1: JlemoHcmpayus IIK-1.1: Jonyck Kk
8bINO/MHAMD HAY1HYIO | cnOCOBHOCMU 8bINOAHSIMb 3Hamb OCHOBHble noHsAMusl, nabopamopHoti DK3aMeH:
pabomy 6 u30panHol | yavupyio pabomy 6 usbpanHoii |ucnobyembie 6 cospemenHoii pabome 3adauu
obnacmu obaacmu sKcnepuMeHmManbHbIX |HAy4HOU Aumepamype ons Omuem no KoumpossHbte
KCnepuMeHmManbHbIX
u (um) u (u1u) meopemuueckux onucanus ¢usuueckux 1abopamopHbIM gonpoce
meopemueckux uccned08aHuli ¢ NOMOWbo npoyeccos 8 sasepax, co- pabomam
uccaedosanuil ¢ cospemeHHOll npubopHoli 8pemeHHble NoO0X00bl U
nomouwbio 6a3bl, C103#CHO20 (PU3UUECKO20 |ypasHeHUsl, UCNONb3YIOWUecs 8
COB8peMeHHOU obopydosaHus u O0/151 UX ONUCAHUS1; OCHOBHblE
npubopHoli 6asbl, UH(pOpMAYUOHHBIX DediCuMbl 2eHepayuu U ycuneHus
CN10KHCHO20 mexHooaull ¢ yuemom /1a3epHO20 U3/YUeHUs.
pusuueckozo omeuecmeeHHO20 U Ymemb ucnonb3osams memoob!
obopydoeaHus u
UHDOPMALUOHHBIX 3apybexcHo20 onbima ¢usuku nasepos (0CHOBHblE
mexnonozuil ¢ ypasHeHus u cnocobbl ux
yuemom pewleHust) 015 onucaHus
omeuecmeeHHO20 U IKCnepuUMeHManbHbIX
3apy6€JfCHOZO onblma pe3yabmamos.
Bnademb memodamu pewieHust
OCHOBHbIX ypagHeHUull,
ucnonb3yeMmbix 8 (pusuke n1asepos
IIK-2: CnocobeH IIK-2.1: JlemoHcmpayus IIK-2.1: Omuem no
npumeHsamb 6 €nocobHOCMU npuMeHsAMb 8 3Hamb K6AHMOBble NPOYECChl nabopamopHbim DK3aMeH:
HAy4YHO- _ |mayuno-uccredosamennckoii | e3aumodeiicmeus pomona c pabomam 3adauu
uccne0os8amenbCcKoll . .
desimenbHOCMU 08yX-ypogHegoli cpedoll, Jonyck k
desimenbHOCMU 5 KonmposnbHble
npocbeccuonanbible npogeccuoHanbHble 3HAHUS U | OCHOBHble MeXAHU3Mbl ywupeHusi | 1abopamopHoli gonpocht
SHAHUS U ymeHus, YMeHUsl, Nosy4eHHble npu AUHUU, YCA08US NOSBNEHUS 8 pabome
noyueHHble npu 0C80eHUU NPOPUBLHBIX cpede /1a3epHO20 yCUNeHus U
0CeoeHuU oucyunauH nepexooa ycuneHusi u3
npogubHbIX ANUHETIHO20 8 HACHIWeHHBIl
oucyunaum pedcum, ycaosue nopozd
2eHepayuu 8 OMKpbIMOM
De30Hamope, pejicuMbl Aa3epHoll
2eHepayuu U OCHOBHble Memoob!
ux peanusayuu, Cnocodbl
ceneKkyuu NpoOO/bHbIX,




nonepeuHbIx U
NoAsipuU3ayUoOHHbIX MOO 8
OMKpbIMOM pe3oHamope,
OCHOBHble men/osble 3¢hgekmbl
8 1a3epax u mMemoobl Ux
nooaeneHusl U KOMneHcayuu.
Ymemb nonb3osambcs
¢eHomeHoN02UHECKUM

NnooXo00oM K ONUCAHUIO AA3ePHbIX
ycuaumesnetl u 2eHepamopos 05
onpedesieHusl U on-mumu3ayuu
8bIXOOHBIX NAPAMEMpPO8, 8 MOM
yucse ¢ yuemom KeaHmosblxX
WyMoe.

Baademb HagblKamu pewieHus
3a0ay4, OCHOBAHHbIX HA
No/My4YeHHbIX 8 X00e 0C80eHUS!
OUCYUNAUHBI 3HAHUSIX.

IIK-3: Cnocoben
cmasumb u pewams
HayuHo-
UHHOBAYUOHHbIE
3a0auu, NpUMeHsimb
pe3yibmamet
HAYUHbIX
uccnedosaHuti 8
UHHOBAYUOHHOL U
npoekmHotl
dessimesibHOCMU

IK-3.1: [lemoHcmpayus
cnocobHocmu cmasums u
pewamsb HaQy4Ho-
UHHOBAYUOHHble 3adaul,
npuMeHsimb pe3yabmamal
HAy4HbIX UCC1e008aHULl 8
UHHOBAYUOHHOU U NPOeKMHOU
desime/nibHOCMU

IIK-3.1:

Ob6aadamb He06X0OUMbIMU
3HAHUsIMU 8 obaacmu pusuku
/1a3epog 04151 pewleHust HAyuHO-
UHHOBAYUOHHBIX 3a0ay

Ymemb npumeHsimb nNo/syYeHHble
3HAHUS no u3uKe n1azepos npu
peanusayuu Hay4yHo-
uccned08amenbCKUX, HaQyYHO-
UHHOBAYUOHHBIX U
npakmuyecKux npoeKkmoa.
Bnademb HagbiKamu
3KcnepumMeHmanbHol pabombl 8

obaacmu ¢usuku nazepos.

Omuem no
nabopamopHbIM
pabomam
Zonyck K
nabopamopHoti
pabome

OK3ameH:
3adauu
KoumposnbHble

80npochbl

3. CTpyKTypa U cojepkaHHe AUCLUILIUHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
OO011as TPY/J0EMKOCTD, 3.e. 5
Yacos 1o yueoHOMY IJIaHY 180
B TOM 4HuC/Ie
ay/JUTOpHbIE 3aHATHSA (KOHTaKTHas1 padoTa):
- 3aHATHUS JIEKIIHOHHOT0 THIA 24
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYecKue 3aHATHS / 1a0opaTopHble padoThI) 48
- KCP 2
caMocTosTe/IbHasA padoTa 70
IIpomexyTo4yHas arrecTanysa 36
JK3aMeH




3.2. CozepkaHWe JUCIUIIIVHbI
(cmpykmypupoeaHHoe no memam (paszdenam) C yKa3aHueM Omee0eHHO20 HA HUX Ko/auyecmed

aKkaoeMuuecKux uacos u 8uobl yueOHbIx 3aHsimuii)

HanmeHoBaHMe pa3/iesioB ¥ TeM JUCLIUTUTMHEI Bcero B TOM UMCIIe
(uacer)
KonTakTHast pabora (pabota Bo
B3aUMO/IeHiCTBUY C IIperno/iaBaresem),
Yyackl U3 HUX
3aHSITHS CamocTosiTe/ibHast
CeMHHApCKOro pabora
REVEZE THUMA o6yvyarowerocs,
JIEKLIMOHHOTO | (TIpakTHueckye | Bcero Hacel
THNA 3aHsATHs/n1abopa
TOpPHbIE
paboThI), Uackl

0 0 0 0 o]

o) o) o) o) o)

0 0 0 0 o]
Tema 1. [IByxXypoBHeBas cpejja 7 1 2 3 4
Tema 2. CrioHTaHHbIe U BbIHY K/leHHbIe Tlepexo/bl. KoadhduimeHTs 7 1 ) 3 4
DiHIITelHA.
Tema 3 IllnprHa MMHUK ¥ BpeMsI )XU3HA 10 2 4 6 4
Tema 4. CeueHnle iepexofia, UHBepCHsI HaCeJIeHHOCTeH. 10 2 4 6 4
Tema 5. Hakauka. VIHTeHCUBHOCTB HaCBIILIeHNS 12 2 4 6 6
Tema 6. KoadduiyeHT ycuneHus U LyMbl yCUIATES 12 2 4 6 6
Tema 7. OTKpbITbIe pe30HaTOPkI. 12 2 4 6 6
Tema 8. CraijuoHapHasi reHepaLusl. 12 2 4 6 6
Tema 9. PenakcaryoHHble KosiebaHus 1 cBoO0AHas reHepavyisi. Moy snus 12 ) 4 6 6
I06POTHOCTH.
Tema 10. CHHXpOHM3aL1s MOJ, Y Y/IbTPaKOPOTKHeE Jla3epHbIe UMITY/TbChI 12 2 4 6 6
Tema 11. Cenekuyisi NpOZ0JIbHBIX, TIONEPEYHbIX, [OISIPU3aLMOHHBIX MO/, 12 2 4 6 6
Tema 12. TepmoorniTHKa TBepAOTeIbHbIX J1a3epOB 12 2 4 6 6
Tema 13. Turel 1a3epoB 12 2 4 6 6
Arrecrarus 36
KCP 2 2
HUroro 180 24 48 74 70

Copiep>kaHue pa3/ie/ioB U TeM [JUCIUILTUHBI

Tema 1. [IByxypoBHeBas cpeja
Tema 2. CrioHTaHHBIE U BBIHYKAeHHbIe repexoabl. KoaddunuenTs! DiHIITeHA.

Tewma 3 IllupriHa MTMHUM U BpeMsI KU3HU.

Tema 4. CeueHue riepexofia, UHBepCHUsl HaceJeHHOCTeH.

Tema 5. Hakauka. THTEHCMBHOCTb HaChILL[eHUS
Tema 6. KoadduiveHT ycrieHust U IyMbl YCUTUTES
Tema 7. OTKpBITbIE PE30HATOPBI.

Tema 8. CraLiioHapHasi reHepaLusl.
Tema 9. PenakcalioHHble KojiebaHust U cBOOOJHast reHepalyst. Moayisius Jo0OpOTHOCTH.

Tema 10. CHHXpOHUM3AaLMS MOJ, U YIbTPaKOPOTKUE Jia3epHbIe UMITYJ/IbChI
Tema 11. Cestekujuisi MPOAOJIbHBIX, OTEPEYHBIX, MO/IPU3aLMOHHBIX MO/,




Tema 12. TepmoonTHKa TBepOTENbHBIX JIa3€POB
Tewma 13. Tursl 1a3epoB

[TpakThueckue 3aHATHS /MabopaTopHbIe PabOTHI OPraHM3YHOTCS, B TOM YKC/e, B (pOpMe TpPaKTUUeCKOM
TIOATOTOBKH, KOTOpasi TIpelyCMaTPUBAET ydacThe OOyuaroIuXCsl B BBITIOJHEHUM OT/E/bHBIX 37IeMEHTOB
pabor, cBsi3aHHBIX C OyAy1ell mpodeccroHaNTbLHON /1esITebHOCTHIO.

Ha mpoBejeHre MpakTHUeCKUX 3aHATHHA / 71ab0paTOpHbIX paboT B (hopMe MPaKTUYECKOW TOATOTOBKU
OTBOJWTCS: OuHasi popma obyueHus - 24 u.

4. YueOHO-MeTOAMUYEeCKOe 00ecrieyeHre CaMOCTOSITe/TbHOW PadoThI 00yJarouxcs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIBHBIM BOIIPOCAM U
3a/laHUSIM /IS TEKYIlero KOHTPOJIsi M TIPOMEXKYTOUHOM aTTeCTaldd M0 WUTOTaM OCBOEHHS JUCLIATUIAHBI
MIPUBEJeHHBIM B II. 5.

a) OCHOBHasl IuTepaTypa:

1. Kapnos H.B. Jlekijuu 1o KBaHTOBOM 371eKTpoHUKe. - M., Hayka, 1983, 319 c. -63 3ks.
2. Apus A. KBanToBas 3/ekTpoHuka. - M., Cos. Paguo, 1980, 488 c. -95 3k3.

0) Jorio/THUTE/IbHAS TUTepaTypa:

1. [1.I".KprokoB. @eMTOCEKyHHbIe UMITYJIbCBI. MockBa: @u3smataut, 2008. -208 c. -3 3K3.
2. C.A.AxmaHoB, B.A.Bricioyx, A.C.HupkrH, OnTrKa (eMTOCeKyHIHBIX J1a3ePHbIX UM-
nysbCcoB.- M. Hayka, 1988. -309 c. -3 3k3.

B) nporpaMMHoe obecrieyeHre U VIHTepHeT-pecypchl (B COOTBETCTBUU C CO/IeP’KaHUEM JUCLIUTUIAHBI)

1) The Encyclopedia of Laser Physics and Technology, Riidiger Paschotta https://www.rp-
photonics.com/encyclopedia.html

5. @oHA OLEHOYHBIX CPEeACTB [JIs TEKYIero KOHTPO/Isi YCIIeBaeMOCTH W TPOMEXYTOUHOU
aTTecTalMy Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HeOOXOAUMBIE /I OLIEHKH Pe3y/J1bTaTOB 00yuyeHHs NPH HPOBeJeHHH
TeKyIlero KOHTPOJIA yCIeBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHHUA:

5.1.1 TunoBsble 3ajanus (OLeHOYHOEe CPeACTBO - /lomyck K j1adopaTopHOi padoTe) A/Isi OLIEHKH
chopmupoBanHocTa KommereHuu ITK-1:

1. V3MepeHue BpeMeHU >KU3HU BEPXHEr0 J1a3ePHOI'0 YPOBHS

2. HabmoneHue crieKTpa U3y4eHus reJIii-HeOHOBOTO Jla3epa Py MOMOLH TPeX3epKaJlbHOTO KOJIbLIEBOT0
pe3oHaTopa

3. HuskouacToTHbIe NPOLecChl B MHOTOMOZOBOM TBepZIOTeIbHOM Jla3epe

5.1.2 TunoBsble 3ajanus (OLeHOYHOEe CPeACTBO - /lomyck K j1adopaTopHOil padoTe) A/Isi OLIEHKH
copmupoBanHocTu KomnereHuuu [TK-2:



1. V3mepeHue BpeMeHU KU3HM BEPXHETr0 JIa3ePHOT0 YPOBHS
HabsrozieHre crieKTpa M3/myuyeHusi re/IMi-HeOHOBOT'O Jla3epa P MOMOIIY TPex3epKaIbHOTO KOJIbLIEBOTO
pe3oHaropa

3. HuskouacToTHbIe NpoLiecchl B MHOTOMOZOBOM TBep/IOTeIbHOM Jla3epe

5.1.3 TunoBsblie 3afaHus (OLeHOUYHOE CPeCTBO - JlonycK K JiabopaTopHoOii paboTe) /1A OLEHKHU
copmupoBanHocTi Komnerennuu ITK-3:

1. V3MepeHue BpeMeHU >KU3HU BEPXHEr0 J1a3ePHOI'0 YPOBHS

2. HabmoneHue crieKTpa U3y4eHus reJIii-HeOHOBOTO Jla3epa Py MOMOLH TPeX3epKalbHOTO KOJIBLIEBOT0
pe3oHaTopa

3. HuskouacToTHbIe NPOL|eCChl B MHOTOMOZOBOM TBep/I0TeIbHOM Jla3epe

KpuTepuu oneHMBaHus (OLIeHOYHOE CPeACTBO - [lonyck K 1aGopaTopHoii padoTe)

OrjeHka KpuTtepuu orjeH1BaHuUs

YpoBeHb 3HaHUI B 00beMe, TIPEBBIILIAIOIIEM IPOTPAMMY TTOITOTOBKH.
ITposeMOHCTPUPOBaHbI BCe OCHOBHbIE yMeHUsl. PellleHbl BCce OCHOBHbIE 3a/lauyl.
BrInoHeHBI Bce 3a/laHust, B TIONTHOM 06beMe 6e3 HezjoueToB. [IposieMOHCTPHpPOBaH
TBOPYECKMI1 MO/AX0/| K PellIeHHI0 HeCTaHJapTHBIX 3a7au.

TIPeBOCXOJHO

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOII[EM TIPOrPaMMe TIOIrOTOBKH, 6e3
o1nbok. ITpo/IeMOHCTPUPOBAHbI BCe OCHOBHBIE YMEHHSI, PellleHbl BCeé OCHOBHbIE
OT/IMYHO 3a/1auu C OT/Ie/IbHBIMU HECYII|eCTBeHHBIMH He/J0UeTaMH, BbITIO/THEHbI BCe 3a/laHus B
MoJTHOM 00BbeMe. TTpoIeMOHCTPUPOBAHBI HABLIKK TIPH PEIIEHUH HeCTaH/[apTHBIX
3ajau 6e3 OIIMOOK U HeZIOUeTOBR.

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
Homy1ieHo HECKOMBKO HeCyleCTBeHHbIX OMO0K. [IpoieMOHCTPUPOBaHEI BCe
OueHb XOpOLLO OCHOBHbIe yMeHUs1. PellieHbl BCe OCHOBHbIe 33/jauy. BuInoiHeHb! BCe 3a/iaHus, B
MOTHOM 00beMe, HO HEKOTOpbIe ¢ HeloueTaMu. [Ipo/ileMOHCTPUPOBaHbI Oa30BbIe
HaBbIKM TIPY pellleHNH CTaHJapTHBIX 3a/lau 6e3 oIIMO0K 1 HeloueToB.

YpoBeHb 3HaHUIA B 00beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
Jomny1iieHo HeCKOJIbKO HerpyObIx omboK. [IpoieMOHCTpHpPOBaHbI BCe OCHOBHbIE
XOPpOLI0 yMeHus1. PertieHbI Bce OCHOBHBIE 33/lauy C HerpyObIMHy ommbKamu. BeiosiHeHb! Bce
3aflaHvisl, B TIOJTHOM 00beMe, HO HEKOTOpbIe ¢ HeloueTaMu. [1po/1eMOHCTPUPOBaHbI
6a30Bble HaBBIKY TPU PeIlleHUH CTaHAAPTHBIX 3a/jau C HEKOTOPBIMU HeJJ0UeTaMH.

MuHUMaTBHO JOTYCTUMBIN YPOBEHb 3HaHUM. [I0TyIeHO MHOTO HerpyObIxX
otr6ku. IIpoieMOHCTPHPOBaHbI OCHOBHBIE YMeHUs1. PellleHbI TUIOBbIe 33/jauul C
VZI0B/IETBOPUTE/IEHO HerpyObIMU OIIMOKaMH. BBITIOTHEHBI BCe 33/laHKsI HO He B TIOTHOM oOBbeMe.
VimMeeTcst MUHUMAbHBIM HaOOP HAaBBIKOB /IS PeLleHus CTaHJapTHBIX 3aay C
HEKOTOpbIMH HefloueTaMHu.

YpoBeHb 3HaHUI HIKe MUHUMa/IbHBIX TpeOoBaHui. iMenu MecTo rpyObie
omr6ku. IIpy pelieHNH CTaHAAPTHBIX 3aJay He MPO/eMOHCTPUPOBAHbI OCHOBHbIE
ymenusi. Vimenu MecTo rpy0Oblie ommmOky. T1pu pelieHn CTaHAAPTHBIX 3a/au He
TNIPO/IeMOHCTPUPOBaHbI 6a30Bble HaBLIKU. VIMen MecTo rpybble olMOKY.

HeY/I0B/IeTBOPUTE/ILHO




OueHka Kpurtepuu oLieHUBaHUs

OTcyTCTBME 3HaHUM TeOpeTHUeckoro Mareprana. HeBo3MOXKHOCTE OLIeHUTb
TIOJTHOTY 3HAHUM BC/e/ICTBHE OTKasa obyuarolrierocs ot oteera. OTCyTCTBUE
MUHHMMaJbHBIX yMeHul . HeBO3MO)KHOCTb OLIeHUTh HaJIMuMe yMeHUH BCie[CTBHe
fuioxo oTKa3a obyyaromjerocst oT otBeta. OTCyTCTBHe BJlaJileHHsI MaTepPHaJIOM.
HeB03MO>KHOCTB OLIeHUTh Ha/lM4re HaBbIKOB BCJIE/ICTBHE OTKa3a 00yYaroIlerocs ot

OTBeTa.

5.1.4 TunoBble 3ajaHus (OLEHOUHOE CPeACTBO - OTUeT Mo JIabopaTopHBLIM padoTam) Jjisi OLIEHKHU
copmupoBaHHocTH Komnerennuu ITK-1:

1. V3MmepeHue BpeMeHU XU3HU BEPXHEr0 JIa3ePHOr0 YPOBHS

2. HabmofeHue criekTpa U3/yueHuUs reJiuii-HeOHOBOTO J1a3epa IpY MOMOLM TpeX3epKaJlbHOT0 KOJIbLIEBOI0
pe3oHaTopa

3. HuskowacToTHBIe [IpoLecchbl B MHOTOMO/ZI0BOM TBePOTe/IbHOM Jla3epe

5.1.5 TunoBsle 3ajaHusi (OLEHOUHOE CPeACTBO - OTUeT Mo JIaGopaTopHBLIM padoTam) J/isi OLIEHKHU
copmupoBaHHocTH Komnerennuu ITK-2:

1. V3MepeHure BpeMeHU >KU3HU BEPXHEr0 Jla3ePHOr0 YPOBHS

2. HabmrofeHue crieKTpa U3/1yueHus Teluii-HeOHOBOT'O Jia3epa TPH MOMOIIH TPeX3ePKaJbHOTO KObL[EBOTO
pe3oHaTopa

3. HuskouacToTHbIe MpoLiecckl B MHOTOMO/IOBOM TBeP0TeTLHOM J1a3epe

5.1.6 TunoBsble 3aganus (0OI[eHOYHOE CPeACTBO - OTUeT Mo /1abopaTOPHBIM PadoTam) AJIs OLeHKH
copmupoBaHHocTH Komnerennuu ITK-3:

1. V3mepeHue BpeMeHH ’KU3HM BEPXHETr0 JIa3ePHOT0 YPOBHS

2. HabmofeHue crieKTpa U3/yueHus reJini-HeOHOBOTO J1a3epa Py MOMOLIHM TPpeX3epKaJbHOT0 KOJIbLIEBOI0
pe3oHaropa

3. HuskouacToTHbIe NpoLjecChl B MHOTOMOZOBOM TBEep/IOTeILHOM Jla3epe

Kpurtepuu oneHuBaHus (O1[eHOYHOEe cpeACTBO - OTUYeT 10 JIabopaTopHBLIM paboTam)

OneHka Kputepun orjeHMBaHuUs

YpoBeHb 3HaHUM B 00beMe, TIPEBBIILIAIOIIEM IIPOTPAMMY IT0/TOTOBKH.
IIposeMOHCTPUPOBaHBI BCe OCHOBHBIE YMeHHUS. PellleHbl Bce OCHOBHbBIE 3a/auyl.
IIPeBOCXOZHO

P BrinonHeHsI Bce 3a/laHuisl, B TIONHOM 06beMe Ge3 HefjoueToB. [IpoeMOHCTpHpOBaH

TBOp‘-IeCKI/Iﬁ MoAxo[ K pelieHr0 HeCTaHAaPTHBIX 3adad4.

YpoBeHb 3HaHWH B 00EMe, COOTBETCTBYIOI[EM TIPOTPaMMe TO/[TOTOBKH, 6e3
omm60oK. [TpoieMOHCTPUPOBAHBI BCe OCHOBHBIE YMEHHSI, PellleHbl BCe OCHOBHBIE
OT/IMYHO 3a[]auM C OTAeNbHLIMU HeCyll|eCTBeHHBIMU He/J0UeTaMu, BLITTOJTHEHBI BCe 3a/laHUs B
roHoM o6beMe. [Tpo/ieMOHCTPUPOBaHbI HABLIKU TIPH PeLlleHUH HeCTaH[apTHBIX
3azay 6e3 omMOOK 1 HEZIOUEeTOB.

OueHb XOPOLLO YpoBeHb 3HaHUI B 06beMe, COOTBETCTBYIOLLEM TIPOrPaMMe TIOATOTOBKH.
Iomy1ieHo HeCKOJIbKO HeCyIeCTBeHHBIX OMO0K. [Ipo/1eMOHCTPUPOBaHbI BCe




OueHka Kpurtepuu oLieHUBaHUs

OCHOBHbIe YMeHHs1. PellieHbl Bce OCHOBHBIE 33/1aui. BBIToTHeHbI Bee 3afiaHvis, B
NoHOM 06beMe, HO HEKOTOpble ¢ HefloueTaMu. [IposieMoHCTprpoBaHbl 6a30Bble
HaBbIKM TIPH pellleHNH CTaHJAPTHBIX 3a7lau 6e3 oIMO0K 1 HeZI0UeToB.

YpoBeHb 3HaHUIA B 00beMe, COOTBETCTBYIOLL[EM TIPOrPaMMe TIOATOTOBKH.
Homy1iieHo HeCKOJIbKO HerpyObIx ouboK. [IpoieMOHCTPHPOBaHbI BCe OCHOBHbIE
yMeHus1. PelieHbI Bce OCHOBHBIE 33/lauy C HerpyObIMHU omMOKamMu. BeITo/iHeHbI Bce
3a/laHusl, B TIOJIHOM 00beMe, HO HeKOTOopble ¢ HejoueTaMmu. [IpoJieMOHCTPUPOBaHBI
0a30Bble HaBBIKY TIPH PeIlIeHWH CTAaHAAPTHBIX 3a/jau C HEKOTOPBIMU HeZJ0UeTaMH.

XOpOLIIO

MuHUMaNBHO IOMYCTUMBIN YPOBeHb 3HaHUM. [JomyliiieHo MHOTO HerpyObix
ombku. TIpoieMOHCTPHUPOBaHbI OCHOBHBIE YMeHMs1. PellleHbI THIOBbIe 33/1auu C
YA0BJIETBOPUTENBHO HerpyObIMU OIIMOKaMU. BBITIOTHEHBI BCe 3a/laHUsI HO He B TIOTHOM o0beMe.
MmeeTcsi MUHUMAJTbHBIM HAOOp HAaBBIKOB /IJIs1 pellleHHsl CTaHJapTHBIX 3a/iay C

HEKOTOPbIMU HeJoUeTaMH.

YpoBeHb 3HaHUM HIDKe MUHUMa/bHbIX TpeboBaHui. iMeny Mecto rpy6ble

ommbku. IIpy pelieHNH CTaHAAPTHBIX 3aJay He MPOJ|eMOHCTPHUPOBAHbI OCHOBHbIE

HEeyJOB/IeTBOPUTE/IBHO
ymenusi. imenu MecTo rpy0Obie oimOKy. T1pu peleHn CTaHAapTHBIX 3a/jau He

MPO/IEMOHCTPUPOBAHLI 0a30BbIe HABLIKU. IMenn MecTo rpyObie OIMOKH.

OTcyTcTBHE 3HAaHNM TEOpeTHYeCcKoro MaTeprana. HeBo3MOXXHOCTh OLIeHUTh
TIOJTHOTY 3HAHUM BC/IE/ICTBHE OTKa3a obyuarolrierocs ot otBeta. OTCyTCTBHE
MHHUMaJIbHBIX YMeHUM . HeBO3MOXKHOCTE OLeHUTh Ha/lMuue YMeHHUN BC/ie/ICTBUE
FUIOXO oTKasa o0yyatoierocsi ot orseta. OTCyTCTBUE BJla/ieHUs] MaTepHaloM.
HeB03MO>KHOCTB OLIeHUTh HalM4re HaBBIKOB BCJIEJICTBHE OTKa3a 00yJaroIierocs ot

OTBeTad.

5.2. OnucaHue MIKaJI OIeHUBAaHUSA Pe3y/IbTaTOB 00y4YeHHs MO0 JUCIUIIMHE IPH MPOMeXXyTOUYHOMH
arrecranuu

IIlkana oueHuBaHus c)OPMHPOBAHHOCTH KOMIIeTEeHI[UI

Yposen

b

chopmu Hey/J0BJIeTBOP Y/I0BJIETBO 04YeHb

IIOXO X0po1Io OT/IUYHO NPeBOCX0/{HO

POBaHH HUTEe/bHO PHTe/NIbLHO XopoIiio

ocTH

KOMIIeT

eHIUH

(uHAMK

aropa

AOCTHIK He 3a4YTeHO0 3auTeHo

eHUs

KoMIIeT

eHIMi1)

3HaHus OtcyTcTBUE YpoBeHb MuHumaneH | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HaHUH 3HaHWUN HIKe o 3HaHUM B 3HaHUM B 3HaHWH B 3HaHWH B
TEOPETHUECKOTO MUHUMAJIEHBIX [OTyCTUMBI | 0OBeme, obneme, obneme, obneme,
Marepuarna. TpebOBaHMNA. 1l ypoBeHb COOTBETCTBY | COOTBETCTBY | COOTBETCTB | MpeBbILIAIOLIe
HeB03MO>KHOCTb Nmenu mecto 3HaHUM. oLeM oLeM yIolLeM M IporpamMmy
OLIEHUTb TIOJTHOTY | TpyOble oumbku | domyieHo rnporpaMMe | mporpamMme | IporpaMme | HMOATOTOBKHU.
3HaHUU MHOT'0 MOJTOTOBKU | TOATOTOBKU | MOJTOTOBK




. Jomny1iieHo
BCJIe/ICTBHE . HorymieHo
HECKOJIbKO
OTKasa HerpyObIx HECKOJIbKO u. Ombok
Hecy1LecTBe
obyuatorjerocs ot oboK HerpyObIx HHEIX HeT.
oTBeTa ormuboK
ornb0oK
IIpogemoHc
TPHPOBaHbI
ITpogemoHC PHp
[IpogemoHc | Bce
IIpogemMoHC | TpUpOBaHbI
TPUPOBaHbI | OCHOBHbIE
TPUPOBaHbI | BCe
BCE YMeHHs. IIpopemoHcTp
OCHOBHBbIE OCHOBHBIe
OrcyTcTBHE OCHOBHEIE PeriieHsI HPOBaHbI BCe
ITpu perieHnn yMeHUSI. YMeHWUsI.
MHMHHUMaJTbHBIX YMeHHSI. BCE OCHOBHBI®
N CTaHZapTHBIX PeriieHsl Pelrens! Bce
YMEHHUH. PeliieHbl BCe | OCHOBHbBIE YMeHUsI.
3a/jay He THUIIOBbIE OCHOBHBbIe
HeBO3MO>XHOCTb OCHOBHBIe 3a7iaum C PelrieHs! Bce
TIPOAEMOHCTPHP | 3a/auu C 3a/jauu C
OL|eHUTb Halnuue 3a/jauyl. OT/le/IbHBIM | OCHOBHbIE
Ymenus N OBaHbI HerpyObIMH | HerpyObIMU
yMeHHH BoImosHeHsl | U 3a/lauM.
OCHOBHBIe ommbKaMu. | oummbKamu.
BCJIE[ICTBHE BCe 33JjaHUsl | HecyllecTB | BbimosiHeHs!
yMmenus1. imemu | BeinosnHeHs! | BoinosHeHbI
OTKaza B TIOJIHOM €HHBIMU BCe 3aJjaHus, B
MecTo rpy0Obie BCE BCe 33J]aHUs
obyuarorierocsi ot obbeme, HO | HeJoueTaM | TOJTHOM
omubKu 3a/laHus, HO | B IIOJIHOM
oTBeTa HEKOTOpbIe u, obneme Ge3s
He B obbemMe, HO
c BBITIOJIHEH | HEJ0YETOB
TIOJTHOM HEKOTOpble
HeJjoueTaMH | bl BCe
obneme d
3a/laHus B
HeJjoueTaMu
TIOJTHOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MWHHUMaJIbH [Ipomemonc
0a30BbIX ITpu pereHnn . TPUPOBaHBI TPHPOBaHbI
bl HAbOp TPHUPOBAaHBI ITpoieMOHCTp
HaBBIKOB. CTaHZapTHBIX 6asoBble HaBBIKH
HaBBIKOB 6asoBble WpOBaH
HeB03MO>XXHOCTb 3a/jay He HaBBIKU NIPU npHt .
JUist HaBBbIKU NIPU TBOPYECKUN
OL|eHHUTh HaluuKe | TPOJeMOHCTPUD pelleHrr peleHnn
Hagblku pelLeHust peleHnn TOZIXO[, K
HABBIKOB oBaHbI 6a30BbIe CTaHZAApPTHBI HecTaHzAapT
CTaHJapTHBI CTaHZApPTHBI peLLEeHHI0
BCJIE/ICTBHE HaBbIKU. VIMenu X 33124 C HBIX 3a/]au
X 3a/jau ¢ X 3a7a4 Oe3 HeCTaH/apTHBI
OTKasza MecTo rpy0Oble HEKOTOPBIM 6e3
HEKOTOPBIM ommuboK 1 X 33724
obyuatorjerocst OT | OMHUOKK u oMboK 1
u He/[0YeToB
oTBeTa HeJjoueTaMu HeZloueToB
HeJloueTaMu
IITkasa oneHUBAHUA NPU MPOME)XYTOYHOMN aTTeCTaliuu
OneHka YpoBeHb NOATrOTOBKH
MPeBOCX0/{HO Bce komrmeTeHIMM (YacTM KOMIIETeHIMH), Ha (OpMUpOBaHME KOTOPbIX HarlpaBjeHa
[UMCLIUIJIMHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «IIPEBOCXOJHO», MPOEMOHCTPHPOBAHBI
3HAaHWs, YMEHHUs, BA/IeHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHe BBIIlIe
Tpe/lyCMOTPEHHOT 0 TIPOrpaMMoi
OT/IHYHO Bce xomnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX Harpas/eHa
JMCLIUIIMHA, CHOPMHUPOBaHBI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo O04YeHb XOPOIIIo Bce xkomrmeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpPMUpOBaHMEe KOTODLIX HarpaBjeHa
JMCLUIUIMHA, COPMHUPOBaHbI HAa YPOBHE He HUXKe «0UeHb XOPOLLO»
XOpOILIO Bce xomnereHUMM (Y4acTW KOMIeTeHLMH), Ha (OpPMUpDOBaHME KOTOPBIX Harpas/eHa
[MCLIUIJIMHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLO».
yAOBJeTBOpHUTE/Nb | Bce KommeTeHIMM (YacTH KOMIETeHIMH), Ha (OpPMHMpOBaHHMEe KOTOPbIX HarpaB/ieHa
HO [UMCLIUIUIMHA, COPMHUPOBAHBI Ha YDOBHE HE HWXKE «Y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/I0BJIETBOPUTETLHO»
HeyjoB/eTBopuTe | X0Ts Obl OZiHa KOMIIeTeHLMst CQOPMHMPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJI0X0 XoTs1 6bI 0ZJHA KOMIIETeHLMs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO0»




5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsA WM HWHbIe MaTepHa/ibl, HeO0XOAWMMBbIe A/ OLIEHKHU
pe3y/ibTaToB 00ydyeHHsi Ha MPOMEXKYTOYHOM aTTeCcTalMM C YKa3aHHeM KpHUTepHUeB HX
OLleHUBaHMSI:

5.3.1 TunoBble 3ajaHus (OL[eHOYHOE CpPeJACTBO - 3ajauu) /s OLeHKH C(hopMHPOBaHHOCTH
kKommeTenimu [TK-1

Pemute 3a7a4H. 3anuiiuTe pellieHne 1 OTBET.

1. JlazepHblIii 1epexo/] u3nydaeT cBeT C AyiiHou BoyiHbI 1030 HM. HaliTi TeMriepatypy cpeibl Ipy KOTOPO
BEPOSITHOCTH CIIOHTAHHOTO Y BBIHYKI€HHOTO U3/TyYeHHs paBHBI.

OrTBerT:

2. ITonyuuts opmyny Ajst uHBepcun HacerneHHocTeld AN=N2-N1 B IByXypOBHEeBOI cpefie TIpH ONTHYeCKOM
Hakauke. [ToKa3aTh, YTO MHBEPCHS HACEIEHHOCTeH He MOXKeT OBbITh MOJIOXKUTETbHOM TPU JIF0O0M YPOBHE
HakKauke.

OTtBeT:

3. [nist Testeckona Keryiepa, COCTOSILEro U3 JBYX COOMPAIOIIUX JIUH3 € (POKYCHBIMU paccTosiHusiMu F1 u F2,
TIOTyYUTh (OPMYJTy CBSI3bIBAOLYI0 pacCTOsIHUE OT 0ObeKTa /10 IepBoit MMH3bI L1 ¥ paccTosiHYe OT noc/iefiHel
JIUH3BI 10 u300parkeHus L.

OtBeT:

4. Haiitu opMysy Tiepecuéta q lapametpa /ijis ['ayccoBoro mydka Mpy pacripoCTpaHeHHH uepe3 00beKT,
onuckiBaeMbiii ABCD maTputieil.

OrTBerT:

5. VI3BeCTHO, YTO rayCCOBBIY IyYOK MMeeT TUVIOCKHIA BOJTHOBOU (POHT Ha paccTtostHuM d1 10 cobuparoreit
nH3bI ¢ POKYCHBIM paccTosiHveM F 1 Ha pacctosiHuy d2 mocsie Heé, B 3THUX TVIOCKOCTSX MyU0K UMeeT PafyC
W1 u WacootBercTBeHHOo. Haiitu 3aBucumoctu dq u d2 ot F,W1 1 Wo.

OTtBeT:

5.3.2 TunoBble 3ajaHus (OLEHOYHOE CPeACTBO - 3ajfauH) AJIA OIeHKH C(OPMHPOBAHHOCTH
KommneTeHiuu [TK-2

Pernmre 3afauy. 3anuilyTe pellieHye U OTBeT.

1. Jla3epH&Ii ITepexof, u3nyvaeT cBeT C AyrHol BoyHbl 1030 HM. HaliTi TeMniepatypy cpefibl IpU KOTOPOU
BepOSITHOCTH CTIOHTAaHHOTO U BBIHY)KA€HHOTO H3/TyueHUs paBHbL.

OrTBerT:



2. [MTonyuuts dhopMmyny AJisg vHBepcuu HacesieHHOCTert AN=N2-N1 B ABYXypOBHEBOI cpejie TIpU ONTHUUeCKOU
Hakauke. [Toka3aTb, UTO UHBEPCHsI HAaCeJIeHHOCTe He MOKET OBbITh TIOJIOXKUTEILHOM TPH JTF0O0M ypOBHE
HakKauke.

OrtBerT:

3. [lnst Teneckona Kerisiepa, cocTosimiero us AByx coOMparomyx uH3 ¢ GoKycHbIMU pacctossHusMu F1 u Fp,
MOTYyYUTh GOPMYITy CBSI3BIBAIOLYIO PAaCCTOsTHYE OT 00BeKTa /10 TepBoi MH3bI L1 ¥ pacCcTosIHKE OT MoCIeiHeH
JMH3BI 710 n300paxkeHus L.

OTBeT:

4. Haiitu opmyiny mepecuéra g mapameTtpa st ['ayccoBoro rmyuka rmpy paciipoCcTpaHeHUH uepe3 00beKT,
ommckiBaeMbiii ABCD maTpuiieid.

OTtBeT:

5. 13BeCTHO, UTO rayCCOBBIH MyYOK UMEET IJIOCKUM BOJTHOBOUM (POHT Ha paccTossHuu d1 A0 cobuparorieit
nH3bI ¢ GOKYCHBIM paccTosiHreM F 1 Ha paccTosiany d2 mocsie Heé, B 3TUX TVIOCKOCTSIX MyY0K UMEET PaJrycC
W1 u WacootBetcTBeHHo. Haitu 3aBucumoctu di u d2 ot F,W1 1 Wo.

OrTBeT:

5.3.3 TunoBble 3ajjaHusi (OLlEHOYHOEe CPeACTBO - 3ajiauM) A1 OLeHKH C(OPMHPOBAHHOCTH
koMmnerenuu 11K-3

Pemmmmre 3ajaun. 3anuiumTe pelieHue 1 OTBeT.

1. JIazepHblIit mepexo/] U3/yuaeT CBeT C AauHoM BosHbl 1030 HM. Halitu TemriepaTypy cpefibl IpyU KOTOPOi
BEpPOSITHOCTU CITIOHTAaHHOT'O Y BBIHY>KJ€HHOT'O U3/Ty4YeHUs PaBHBL.

Otser:

2. [Monyuuts popmysmy st uHBepcun HacesneHHocTelt AN=N2-N1 B IByXypOBHEBOU cpejie IpY ONTHUeCKOi
Hakauke. [Toka3aTb, UTO UHBEPCHsI HAaCeJIEHHOCTeH He MOKET OBbITh TIOJIOXKUTE/TLHOMW TPU JTF0O0M ypOBHE
HaKauke.

OrTBerT:

3. [nst Tenteckona Keriepa, cocrosimero U3 AByX coOMparomux JMH3 ¢ GoKyCcHbIMU paccTosiHusiMu F1 u Fo,
TMOTYYUTh OPMYITy CBSI3BIBAIOLYIO PAaCCTOSTHHE OT 00BEKTa /10 TepBoi JMH3bI L1 ¥ pacCTOsIHYE OT MOC/TIeHeH
JMH3BI 10 U300paxkeHust L.

OtBeT:

4. Haiitu opmyny nepecuéra q napaMerpa Ajst ['ayccoBoro ryuka py paclipocTpaHeHUH uepe3 00beKT,
onucbiBaeMbii ABCD marpurieil.

OTBeT:



5. 1I3BeCTHO, UTO rayCCOBBIN MyYOK UMEET IJIOCKUM BOJTHOBOM (DPOHT Ha pacCcTostHuy di Zio coOuparolei

JIMH3BI C CbOKy'CHbIM paCcCToAHHNEM F v Ha PaCCTOAHNN d2 mocne Heé, B 3TUX IIJIOCKOCTAX ITy4UOK uMeeT paguyc

W1 u WacootBetcTBeHHO. Haiitu 3aBucumMoctu di u d2 ot F,W1 u Wo.

OrTBerT:

KpuTepuu onjeHuBaHus (0LleHOUHOE CPeJCTBO - 3a/|lauu)

OrjeHKa

Kpurepuu orieHMBaHUs

TMpeBOCXOAHO

YpoBeHb 3HaHWH B 00beMe, TTPEBBIMIAIOIIEM MPOrPaMMYy TTOTOTOBKH.
IIposieMOHCTPUPOBaHBI BCE OCHOBHEIE YMeHHUS. PellleHbI Bce OCHOBHBIE 3a/,aull.
BrIrosiHeHBI Bee 3a/jaHuis, B ITOJTHOM 00beMe Oe3 HefoueToB. [1poJieMOHCTPHUPOBaH
TBOPYECKUI MO/IX0/| K PeIleHHI0 HeCTaH JapTHBIX 3a7au.

OT/IMYHO

YpoBeHb 3HaHHUI B 06bEMe, COOTBETCTBYIOIEM TTPOrpaMMe IOTOTOBKH, 6e3
ommb60ok. [Tpo/IeMOHCTPUPOBAHBI BCE OCHOBHbIE YMEHHUSI, PeIlIeHbI BCE OCHOBHbIE
3aJ]auM C OTZAEIbHbIMUA HECYI|eCTBEHHBIMU HEJOUETaMH, BLITOJHEHBI BCE 3a/IaHUS B
noiHOM 06beme. [TpoIeMOHCTPUPOBAHbI HABLIKU TIPH PEIIeHUH HeCTaH/[apTHBIX
3ajau 6e3 oImKrbOoK 1 HeJJOUETOB.

OYeHb XOPOLIO

YpoBeHb 3HaHUH B 06beMe, COOTBETCTBYIOLL|EM TIPOrPaMMe TIOArOTOBKH.
Jomy1ieHo HeCKOJIbKO HeCyIleCTBeHHBIX OMO0K. [Ipo/jeMOHCTPHpOBaHbI BCe
OCHOBHbIe YMeHUs1. PellleHbl Bce OCHOBHBIE 33/lauM. BhINOIHEHbI Bce 3a/jaHus, B
MoTHOM 00BeMe, HO HEKOTOpbIe ¢ HefloueTaMu. [IposieMOHCTprpOBaHbI 6a30Bbie
HaBBLIKW TIPH PellIeHNH CTaHJAPTHBIX 33/lau 0e3 OIMO0K 1 HeJI0UeTOoB.

XOpOILO

YpoBeHb 3HaHUH B 06beMe, COOTBETCTBYIOLL|EM IIPOrPaMMe TIOArOTOBKH.
Homy1ieHo HeCKOJBKO HerpyObIix omboK. [IpoieMOHCTPHPOBaHbI BCE OCHOBHBIE
yMeHwusi. PellieHbl Bce OCHOBHBIE 33lauM ¢ HerpyObiMU omnbKaMu. BrimonHeHb Bce
3a/laHus1, B TIOTHOM 00BbeMe, HO HeKOTOpbIe ¢ HefjoueTaMu. [IpojeMOHCTPUPOBAHEI
0a30Bble HaBLIKU TIPH PEIlIeHUH CTAHAAPTHBIX 3a/jau C HEKOTOPBIMH HeJJ0OUeTaMH.

YAOBJ/IETBOPUTE/IBHO

MuHMManBHO JOMYCTHMBIN YPOBEHb 3HaHUM. [lomyIieHo MHOTO HerpyObIxX
ombku. TIpoleMOHCTPUPOBaHbI OCHOBHBIE YMeHUs1. PellieHbI THUIOBbIe 33/1auu C
HerpyObIMU o1IMOKaMU. BbInoiHeHsI Bce 3a/laHUsl HO He B TIOIHOM 0ObeMe.
VmeeTcsi MUHUMAJTBHBI HAOOP HAaBBIKOB /IJIs PellleHHst CTaH/JapTHBIX 3a7iad C
HEKOTOPBIMHU HeJJoUeTaMHU.

HEeYyOBJ/IETBOPUTE/IBHO

YpoBeHb 3HaHWH HIDKe MUHHUMA/TBHBIX TpeOoBaHui. ViMeu MecTo rpy0ble
oiibku. TIpu pellieHruH CTaHJAPTHBIX 3a/lau He MPOeMOHCTPHUPOBAHbI OCHOBHBIE
ymenusi. Vimenu MecTo rpy6bie olOKu. T1pu pelieHrnu CTaHAapTHBIX 3a/jau He
MPO/IEMOHCTPUPOBAHLI 6a30BbIe HaBLIKU. MIMel MeCTo rpyObie OIMOKH.




OueHka Kpurtepuu oLieHUBaHUs

OTcyTCTBME 3HaHUM TeOpeTHUeckoro Mareprana. HeBo3MOXKHOCTE OLIeHUTb
TIOJTHOTY 3HAHUM BC/e/ICTBHE OTKasa obyuarolrierocs ot oteera. OTCyTCTBUE
MUHHMMaJbHBIX yMeHul . HeBO3MO)KHOCTb OLIeHUTh HaJIMuMe yMeHUH BCie[CTBHe

II7I0X0
OTKd3d 06}"{8}0]1161"001 OT OTBeTa. OTCYTCTBI/IE BJ/Ia[I€HHA MaTepHUaIOM.
HeB03MO>XHOCTh OLIEHWThb HA/IMUKe HaBBIKOB BC/IeJCTBHE OTKAd3d 06y‘—IaI-OH_IeFOCH oT
OTBeTa.

5.3.4 TunoBbie 3afaHusA (oeHOUHOe CpeACcTBO - KOHTpO/IbHbIE BOMPOCHI) AJISI OLEHKH

copmupoBanHocTa KommnereHnmu [TK-1

1) ITepexo/ibl B aTOME MO, IeCTBUEM 3/IEKTPOMAarHUTHOTO u3/nydeHusi. CTIOHTaHHbBIE U BHIHYK/IeHHbIE
nepexofibl. KoadduieHTsl DHHIITeHHA.

2) OpmHOpPOAHOE U HEOTHOPO/THOE YIITUPeHHe CITeKTPa/IbHBIX JIMHUH. MeXaHW3MbI yIIMpeHus U hoopMa
CTeKTpabHbIX JTUHUM.

3) SddekT HackwIeHUs ycuieHNs U TiorionieHusi. CeueHue repexo/ia. IHTeHCUBHOCTh HACKIIIEHUS.

4) KosddurnmeHt ycrnenvs HempepbIBHOTO yeunuTesist. KoadduiiveHT ycuneHus: UMITy/IbCHOTO
ycuuresst. @opmysia @panua-Hopsura.

5) IMousiTrie 06 OTKPLITOM pe3oHaTope. Mo/ibl ¥ yC/IOBHE CaMOBO30Y K/IeHHSI OTKPLITOTO Pe30HaTopa.

6) CraruoHapHas reHepanys. OnTrManbHbIN Ko3dduieHT oTpaxkeHus 3epkana (pe3oHatop ®abpu-Ilepo
Y KOJIbLIeBOM pe30HaTop).

7) YpaBHeHHe /17151 pa3HOCTH Hace/leHHOCTeN [/ 3-X-YPOBHEBOU U 4-X-ypoBHEBOW Mofeny. BeixogHas
MOLIHOCTb HellpepbIBHOI'O T'eHepaTopa.

8) YpaBHeHue /7151 THTEHCUBHOCTH 1101 B pe3oHaTope. Bpemsi ycTaHOB/IeHNS CTalJMOHApPHOTO peXXUMa U
peJiakcal[uoHHast 4acToTa Jijist 3X YPOBHEBOU U 4X-ypoBHeBoi Mozie. CBoOO/jHasK TeHeparivisl.

9) Mogynsiust fO6pOTHOCTH: WJesl, YpaBHEeHUS, ONITUMAa/IbHbIN KO3(DMOUIMEHT OTPa’KeHHsI BLIXOJHOTO
3epKasa, AJIMTe/IbHOCTb UMITY/IbCa, METO/bI peanu3aliyu.

10) T'enepanus Ha AByX 1 6osiee MPOAO/IBHBEIX MoJaX. CUHXPOHU3aUsI MOJ;: W/esl, ypaBHEHHUs], TTapaMeTphbI
BBIXO/IHOTO U3/yueHus. Y IbTPaKOPOTKHe Jla3epPHble UMITY/IbChI: TeHepalius, ycuieHue, IMarHoCcTUKa.

11)  TlousiTvie 06 UMITYILCHO-TIEPUOANYECKOM peskuMe. TepMOooIThKa TBEpA0TeTbHBIX J1a3ePOB.

12)  Cenekuyst MO/I: TIPO/IO/TbHBIX, TIOTIEPEYHBIX, TIOJISIPU3ALIMOHHBIX. [10/jaBIeHre AByHapaBIeHHON
reHepalyy B KOJIbLIEBOM pe30HATope.

13) Ta3oBbie j1a3epsl (B TOM UKC/Ie XMMUUYeCKHe, (OTOAUCCOIMOHHBIE IKCUMepHbIe U T.71.). TBepAoTe/bHbIe
nasepsl. Jlasepsl Ha KpacuTesisix. [10/ylpoBOJHUKOBEIE J1a3ephl.

5.3.5 TumnoBbie 3afaHusA (oieHOUHOe CpeACcTBO - KOHTpoO/IbHbIE BOMPOCHI) AJISI OLEHKH
copmupoBaHHocTH KomneTeHu [1K-2

1) ITepexo/ibl B aTOME MO, IeHCTBUEM 3/IEKTPOMAarHUTHOTO u3iydeHusi. CTIOHTaHHbBIE U BLIHYK/IeHHbIE
riepexofibl. KoadduieHTsl DHHIITeHHA.

2) OpmHOpPOAHOE U HEOTHOPOTHOE YIITUPeHHe CITeKTPa/IbHBIX JIMHUH. MeXaHW3MbI yIIMpeHus u hoopmMa
CTeKTpabHbIX JTUHUM.



3) OddeKT HacklllleHUs yCuieHus U ToroljeHus. CeueHne nepexosa. THTeHCUBHOCTh HACHIIIEHUS.

4) KosdduimenT ycunenus HerpepsiBHOTO yeunutens. KoadduipeHT ycunenys UMITyJIbCHOTO
ycunuresst. @opmysia @panua-Hozasura.

5) [TonsiTie 06 OTKPBITOM pe3oHaTope. Mokl M yCIOBHe CaMOBO30Y>KeHHUs] OTKPBITOTO pe30HaTopa.

6) CrarroHapHas reHepauysi. OnTuManbHbIi K03 duLieHT oTpaxkeHus 3epKarna (pe3oHatop ®abpu-Ilepo
Y KOJIBLIEBOM PE30HATOP).

7) YpaBHeHue /17151 pa3HOCTH HaceIeHHOCTeH /7S 3-X-ypOBHEBOU U 4-X-yPOBHEBOU Mojienu. BuixoHast
MOIITHOCTb HEMPepPbIBHOIO TeHepaTopa.

8) YpaBHeHue /17151 THTeHCUBHOCTH T10J1s1 B pe3oHaTope. BpeMs ycTaHOB/IeHUs CTAljJMOHAaPHOIO peXXUMa U
perakcalyoHHas YacToTa yisi 3X YPOBHEBOU U 4X-ypoBHeBoW Moziesi. CBOOO/IHasI reHepaLysi.

9) Mogynsiusi foOPOTHOCTH: Ujesl, yDaBHEHUS], OTITUMAa/IbHbIA KO3(MUIIMEHT OTPa’KeHHsI BEIXOJHOTO
3epKasa, JJIUTeTbHOCTb UMITYJThCA, METO/[bI Peai3aliyu.

10) Teneparus Ha AByX 1 Gosiee POAOIBLHBIX MoJaX. CUHXPOHU3AIMsI MO/ U/iesl, YyPaBHEHHUSI, TTapaMeTphI
BBIXO/JTHOTO U3/TyUeHHsl. Y TbTPAKOPOTKHUE JIa3ePHbIE UMITY/IbChI: TeHepalys, YCUIeHne, TUarHoCTHKA.

11)  TlousiTHie 06 UMITYILCHO-TIEPUOANYECKOM peskuMe. TepMOOoITHKa TBEPZ0TeTbHBIX JIa3ePOB.

12)  Cenekuyst MO/I: TIPO/IO/TbHBIX, TIOTIEPEUHBIX, TIO/IIPU3ALIMOHHLIX. [10/jaBIeHre IByHANPaBIeHHON
reHepaliy B KOJIbLIEBOM pe30HATOope.

13)  Ta3oBbie /1a3epsl (B TOM UKC/Ie XUMUUECKHE, (DOTOAUCCOIMOHHBIE IKCUMEpHbIEe U T.71.). TBepAoTe/IbHbIe
nazepsl. Jlasepsl Ha Kpacurensix. [1omynpoBOIHUKOBBIE 1a3ephbl.

5.3.6 TunoBbie 3apaHus (oueHOUHOe CPeACTBO - KOHTpO/bHBbIE BOMPOCHI) /I OLEHKHU
chopmupoBaHHocTH KommnereHnuu [1K-3

1) Iepexonsl B aTOMe TIO[, IeMCTBUEM 3/IEKTPOMAarHUTHOTO u3nyueHusi. CIIOHTaHHbBIE 1 BBIHYK/I€HHbIe
nepexozibl. KoaddurvenTs! DiiHIITeHA.

2) OpHOpOAHOE U HEOJHOPOJHOE YIIIMPeHUe CIIeKTPpa/bHbIX JIMHUI. MexaHu3Mbl yivpeHus U ¢dopMa
CIeKTpa/IbHbIX JIMHUM.

3) OddeKT HacklllleHHs ycuieHus U TorolijeHus. CeueHne nepexosa. THTeHCUBHOCTh HACHIIIEHUS.

4) Kos¢dduimenT ycunenus HerpepsiBHOTO yeunutens. KoaddupeHT ycunenys UMITy/IbCHOTO
ycunuresst. @opmysia @panua-Hozasura.

5) [TonsiTie 06 OTKPBITOM pe3oHaTope. Mokl M yCIOBHe CaMOBO30Y>KeHHUsI OTKPBITOTO pe30HaTopa.

6) CrarroHapHas reHepauysi. OnTuManbHbii K03 duLiMeHT oTpaxkeHus 3epKara (pe3oHatop ®abpu-Ilepo
Y KOJIBLIEBOM PE30HATOP).

7) YpaBHeHue /17151 pa3HOCTH HaceIeHHOCTeH /7S 3-X-ypOBHEBOU U 4-X-yPOBHEBOU Mojienu. BuixoHast
MOIITHOCTb HEMPepbIBHOIO TeHepaTopa.

8) YpaBHeHue /17151 THTeHCUBHOCTH T10J1s1 B pe3oHaTope. BpeMs ycTaHOB/IeHUs CTAljMOHAaPHOTO peXXUMa U
perakcalyoHHas YacToTa /il 3X YPOBHEBOU U 4X-ypoBHeBoW Moziesi. CBOOO/IHAsI reHepaLiysi.

9) Mogynsiusi foOPOTHOCTH: Ujesl, yDaBHEHUS], ONITUMAa/IbHbIA KO3(DMOUIIMEHT OTPa’KeHHsI BEIXOJHOTO
3epKaa, JJIUTeTbHOCTb UMITYJThCA, METO/[bI Peai3aliyu.

10) Teneparus Ha AByX 1 Gosiee MPOAO/IBLHBIX MoJaX. CUHXPOHU3AIWsI MO/ U/iesl, YypaBHEHHUS], TTapaMeTphI
BBIXO/JTHOTO U3/TyUeHHsl. Y TbTPAKOPOTKHUE JIa3ePHbIE UMITY/IbChI: TeHepalys, YCUIeHne, TUarHoCTHKA.



11)  TlousiTvie 06 UMITYILCHO-TIEPUOANUYECKOM peskuMe. TepMOooIThKa TBEpA0TeTBHBIX J1a3ePOB.

12)  Cenekuusi MOJ|: TIPOJOJIbHBIX, TTOMEPEUYHbBIX, NO/sIpU3alMOHHbIX. [loJaBieHne [ByHarpaBieHHON
reHepaly B KOJIbLIEBOM pe30HarTope.

13) Ta3oBwie j1a3epsl (B TOM UKC/Ie XMMUUYeCKHe, (DOTOAUCCOIMOHHBIe IKCUMepHbIe U T.71.). TBepAoTe/bHbIe
nasepsl. Jlazepsl Ha KpacuTesisix. [10/1ypoBOJHUKOBBIE J1a3epsl.

Kputepuu oneHuBaHus (o1jeHOYHOe cpe/icTBO - KOHTPO/IbHBIE BONPOCHI)

OueHka Kputepuu orieHuBaHUs

YpoBeHb 3HaHWH B 00beMe, MPEBBIMIAIOIIEM MPOrPaMMYy MTO/ITOTOBKH.
[TposeMOHCTPUPOBaHEI BCe OCHOBHbIE yMeHUsI. PellieHbl BCce OCHOBHBIE 3a/lauyl.
TIPEBOCXOHO

P BrIrosiHeHBI Bee 3a/laHVis, B ITOJTHOM 00beMe Oe3 HefloueToB. [1poJieMOHCTPHUPOBaH

TBOPUYECKHI MOJX0/ K pellleH!I0 HeCTaHAapTHBIX 3aJau.

YpoBeHb 3HaHUI B 00bEMe, COOTBETCTBYIOIIIEM TIPOrPaMMe MOATOTOBKH, 0e3
omm6ok. [TpoieMOHCTPUPOBaHBI BCe OCHOBHBIE YMEHHSI, PellleHbl BCe OCHOBHBIE
OT/INYHO 3a4a44 C OTAe/IbHBIMU HeCyllleCTBEHHBIMK HEeA0UYE€TaMU, BbIIIO/THEHLI BCE 3a[ldHUA B
MoJiTHOM 00BbeMe. TIpo/IeMOHCTPUPOBAHBI HABLIKK TIPH PEIIEHUH HeCTaH/[apTHBIX
3ajau 6e3 omKMbOoK 1 HeJJ0UETOB.

YpoBeHb 3HaHUM B 06beMe, COOTBETCTBYIOLL|EM IIPOrPaMMe TIOATOTOBKH.
omy1ieHo HeCKOJIbKO HeCyIeCTBeHHBIX OMO0K. [Ipo/jeMOHCTPHPOBaHbI BCe
OueHb XOPOLLO OCHOBHbIe YMeHHUs1. PellleHbl Bce OCHOBHBIE 33/laud. BLINIO/IHeHbI Bce 3a/jaHus, B
Mo;THOM 00BeMe, HO HEKOTOpbIe ¢ HefloueTaMu. [Ipo/ieMOHCTPUpOBaHbI Ha30BbIe
HaBBIKM TIPH PellIeHNH CTaHJAPTHBIX 3a/lau 06e3 OIMO0K 1 HeI0UeTOB.

YpoBeHb 3HaHUI B 06beMe, COOTBETCTBYIOLLEM TIPOrPaMMe TIOATOTOBKH.
Homy1iieHo HeCKOJIbKO HerpyObIx omboK. IIpo1eMOHCTPUPOBaHbI BCE OCHOBHBIE
XOpOLLO yMeHus1. PellieHbI Bce OCHOBHbIE 33/lauy C HerpyObiMy ommbkamu. BoirnosiHeHb! Bce
3a/laHus1, B TIOTHOM 00BeMe, HO HeKOTOpbIe ¢ HefjoueTaMu. [Ipo/ieMOHCTPUPOBAHEI
0a30BbIe HABLIKY TPY PeIIeHUH CTaHAAPTHBIX 3a/lad C HEKOTOPLIMU HeZJ0YeTaMH.

MuHMManBHO JOMYCTUMBIN YPOBEHb 3HaHHUM. [I0MyIieHo MHOTO HerpyObIxX
oubku. [IpoieMOHCTPUPOBAHBI OCHOBHBIE yMeHHUsI. PellleHbI TUTIOBbIE 3aaun C
YZI0B/IETBOPUTE/ILHO HerpyObIMU oIIMOKaMu. BrInoiHeHBI Bce 33/laHKsl HO He B TIOIHOM oObeMe.
MMeeTcsi MUHUMAJTBHBIN HAOOp HAaBBIKOB /IJIs PellleHHst CTaHJapTHBIX 337y C
HEeKOTOPbIMU HefloueTaMHu.

YPpoBeHb 3HaHUI HIKe MUHUMalbHBIX TpeOoBaHui. IMeny MecTo rpy0Obie
omOKu. IIpu perleHUH CTaHJAPTHLIX 33/1a4 He MPOAEeMOHCTPHUPOBAHbI OCHOBHEIE

HeY/I0B/IETBOPUTEJIEHO
ymenus. Vimenu Mecto rpy0bie ormmbku. I1py pelieHun CTaHAAPTHBIX 3a/1au He
MIPO/IEMOHCTPUPOBaHbI 6a30Bble HABLIKU. VIMe MecTo rpy0bie OLIMOKH.
TJI0X0 OTcyTcTBUe 3HaHUM TeOpeTHYeCcKoro MaTeprana. HeBo3MOXXHOCTh OLIeHUTh

TIOJTHOTY 3HAHUM BCJ/IE/ICTBHE OTKa3a oOyuarolrierocs ot otBeta. OTCyTCTBHE
MHUHAMAJLHBIX yMeHUH . HeBO3MOXXHOCTE OLIeHUTh Halluure YMeHWI BC/IeiCTBHE
OTKa3a oOyuatolrierocsi ot oTeeta. OTCYTCTBHE BJajIeHUs] MAaTEPUAJIOM.

HeBo3M0XHOCTB OLIeEHUTh Ha/IMyKre HaBbIKOB BCJ/IeJCTBHME OTKd3d O6yqa}0LLIEFOCH oT




OueHka Kpurtepuu oLieHUBaHUs

OTBeTa.

6. YueGHO-MeTOfMUeCKOe M HH(OPMaLOHHOE o00ecrieyeHHe JUCHMILTHHBI (MO/y/1s1)

OcHoBHasi TUTeparypa:

1. KapnoB Hukosaii BacunbeBuy. JIeKijuu 1o KBaHTOBOM 3/1eKTpOHUKe. - W31, 2-e, ucnp. u gor. - M. :
Hayka, I'n. pea. ¢wus.-mat. auT., 1988. - 334, [1] c. : . - ISBN 5-02-013855-X (B niep.) : 2.20., 3 3K3.
2. flpuB AMHOH. KBaHTOBasi 3/71eKTPOHUKA / TIep. C aHIIL. 1og, pex. A. . XaHuHa. - 2-e u3g. - M. :
CoseTtckoe paguo, 1980. - 488 c. : un. - 2.70., 95 3k3.

[ononmHuTebHAs TUTEpaTypa:

1. Kprokos Iletp I'eoprueBuu. deMToCeKyH/[HbIe UMITYJ/IbChL. BBeieHre B HOBYIO 00/1aCTh J1a3epHOM
¢usuku / [pea. B. A. I'yces]. - M. : ®usmataur, 2008. - 208 c. - ISBN 978-5-9221-0941-3 : 205.70., 3
9K3.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypcChl (B COOTBETCTBUU C CO/IePKaHUEM IVCIATUIAHBI):

1) The Encyclopedia of Laser Physics and Technology, Riidiger Paschotta https://www.rp-
photonics.com/encyclopedia.html

7. MaTepua/ibHO-TEXHHYeCKoe ofecnedyeHHre AUCLUIUIUHBI (MO/YJIs1)

YueOHble ayAUTOPUM [I/IsI TIPOBeZIeHUs] YueOHBIX 3aHATHUM, IMpeAyCMOTPeHHBIX 0Opa3oBaTe/bHOU
MPOrpaMMOM, OCHAIeHbl MYJbTUMEAUUHBIM 000pyZOBaHHEeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeacTBaMH  O00yueHHs, KOMITbIOTepaMH, CrelMaJu3MpPOBaHHLIM  00opyJoBaHUEM: YueOHbIe
ayJUTOpWU [I7isi TIPOBe/IeHUs] yueOHbIX 3aHSTHM, MpeJyCMOTPEHHbIX 00pa3oBaTe/lbHOM MPOTrpamMMOoi,
OCHAIlleHbl MYJ/IbTUMEJUHHBIM 000pyJ0oBaHHEeM (TIPOEKTOp, 3KpaH), TeXHUUYECKUMU CpeJCTBaMU
o0yueHUsI, KOMIbIOTEPAMH, CIIelMa/M3UPOBaHHBIM 000pyJOBaHHEM: [/ TIPOBeJeHUs JIeKIWi U
MPAaKTUUYECKHUX 3aHATHH TpeOyeTcs: TUIIOBoe 000py/j0BaHKe JIEKLIMOHHOM ayAUTOPUH. [1J1s TTOTOTOBKH
CaMOCTOSITE/IbHBIX KOHTPOJIBHBIX PaboT W [yiss WX Tpaduueckoro TpejCcTaBieHus (ecyou 3To
HeoOX0MMO0), a TaKKe [/ paclidpeHUss KOMMYHUKAI[MOHHBIX BO3MOYKHOCTeH CTy/JeHTbl WUMEIOT
BO3MO)KHOCTh paboTaTh B KOMITBIOTEPHBIX KJ/acCaXx C COOTBETCTBYIOIIUM JIUIIEH3MOHHBIM
MPOrpaMMHBLIM 00ecrieueHHeM W BbIXOZIoM B VIHTepHeT. [TomelljeHHst [jIsi CAaMOCTOSITe/TbHON PabOThI
00yvaroIrXCcss OCHAI[eHbl KOMITbIOTEDHOM TEeXHUKOW C BO3MOKHOCTBHIO TIOAK/IIOUEHHS] K CeTd
VHTepHeT 1 0becrieueHsl ZOCTYTIOM B 3/IEKTPOHHYIO MH(OPMALMOHHO-00pa30BaTe/IbHY 0 Cpeay.

[MTomereHust A7IsT CAaMOCTOSITeIbHOM paboThl 00YYarOIMXCsl OCHAI[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3JIEKTPOHHYIO
nH(OpPMaIMOHHO-00pa3oBaTeIbHYIO Cpesy.

IIporpaMMa cocTtaBieHa B cooTBercTBUM C TpeboBanusmMu PI'OC BO 10 Hampa/ieHUIO
noarotoBku/crierianbHocTy 03.03.02 - du3uka.



ABTop(b1): MupoHos Cepreii FOpbeBud, JOKTOp (PU3MKO-MaTeMaTUYeCKUX HayK.
3aBeayroumii kKadeapoii: BukropoB Muxaun EBrenbeBuy, KaHAUaT (PrU3MKO-MaTeMaTUUECKUX HayK.

[Tporpamma ofj06peHa Ha 3ace/jaHUM MeToAn4YecKoi Komuccruu ot 12.02.2026, mpotokos Ne 5.
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