degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: Laser Physics/®wusuka nazepoB
10 HANPABJIEHHIO: dotoHrKa 1 onTOMH(POPMATHKA
NpoduJIb MOATOTOBKH: ®oTOHMKA, KBAHTOBBIE TEXHOJIOTUHU U AByMEPHBIE MaTepHaIbI

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa QU3NKA U TEXHOJIOTHH HAHOCTPYKTYP

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 gac.
cemuHapsl: 30 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrostensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 135, Bcero 3a4. ex.: 3
[IporpamMmy cocraBunu:

ILb. I'un30ypr, a-p ¢pus.-mMat. HayK
J.C. ®unonos, phd (x.¢.-M.H.)

[Iporpamma obcyxneHa Ha 3aceqannu Kadenpsl GU3UKU U TeXHOIOTHH HaHOCTpyKTyp 01.02.2021



AHHOTANMA

JlMcuuIuiMHa 3HAKOMUT CTYIEHTOB C KOHLEMIHMEH paboThl jla3epa M OCHOBHBIMH MOHSATHSMH JIa3epHON
¢um3uku. Crymiateny y3HAIOT OCHOBHBIE METO/bI ONHMCAaHUs B3aUMOJCHCTBUS CBETa M MAaTE€PUU; MPUHIIMIIBI
paboThl na3epa; Kiaccu(pUKaLuIo 1a3epoB U OCOOEHHOCTH HX paboThl, a TaKkKe 001acTH MPUMEHEHUS J1a3epOB

B COBPEMEHHOU TEXHUKE.
1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

JIaTh CTyJICHTaM 3HaHMs 0 0230BBIX KOHIICTIIIUSX PAOOTHI Ja3epa U Ja3epHou Gpu3uku

3agauu AUCHUILIHHBI

* IlonydeHue 3HaHUH O METO/AX XapaKTepu3allui UCTOYHUKOB CBETa

* [lony4enue 3HaHM 0 OA30BBIX METO/IAX OMHMCAHUS TPOIIECCOB B3aUMOJICHCTBUS CBETA U BEILIECTBA

* H3yuyeHue NpUHLHKIOB IEUCTBUA Ja3epa

» H3yyenue kiaccupuKauy Ja3epoB U PeKUMa UX paboThI

* l3yyeHue npuMEeHEHUH J1a3epOB B COBPEMEHHBIX TEXHOJIOIMSIX

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-4 CriocobGeH mpuMeHsI T COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMHYECKOTO M PO(ecCHOHAIBEHOTO
B3aUMOJICHCTBUS

YK-4.3 Criocoben MIPENICTABIATh Pe3yABTATHI
aKaJIeMUYEeCKOM M TpOo(EeCCHOHANBHON AEATENbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOJHbIC

VYK-4.4 CriocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U PO(eCCHOHAIEHOTO B3aUMOJICHCTBUS

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

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
mpo)eCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4YHbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKU OLIEHUBATH
OIBIT M PEe3ylbTaThl HAYYHBIX HCCIEIOBaHUH B 001aCTH
(oTOHMKH ¥ ONTOMH(POPMATHKU

OIIK-3 Cnioco6en BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00nactu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PELeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobOeH HCIOIL30BaTh HCCIEI0BATEILCKUE
METObl NPH PEIICHUH HOBBIX 3ajad, NIPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMUA U BBIUUCIUTEIHLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBAET HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIY4YEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH
N3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
OKCTIEPUMEHTAIbHBIE METOIbl HCCIEIOBaHUH B oOIacTu
¢oToHHKH W ONTOMH(POPMATUKM K KOHKPETHOM HAy4HOM
3aj1a4ue ¥ HHTEPIPETUPOBATH MOTy4YEHHbIE PE3YIbTaThI




IMK-3.1 TloHuMmaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB

[TK-3 Criocoben npodeccrnoHaNbHO paboTaTh ¢ MPUKITAHBIX TPOTPAMM)

WCCIIEIOBATEIHCKIUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CHeIHAaTN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00TIacTH

IK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HMCIOIb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh:
1. Metozp!l onucaHus OCHOBHBIX MPOLIECCOB B3aUMOACHCTBHS CBETA C BEILIECTBOM
2. Merobl KOHCTPYUPOBaHUS ONTUYECKUX PE30HATOPOB
3. Mertoapl onMcaHus AMHAMUKY JIa3€POB MOCPEACTBAM CKOPOCTHBIX YPaBHEHUN
4. XapakTepUCTUKH U3JIy4eHHs], FEHEPUPYEMOTO JIa3€PHBIM HCTOYHUKOM
5. OOnacTi mpuUMEHEHUs J1a3epHON (pr3uKu

YMETh!

1. ®opmynupoBaTh ypaBHEHUS TUHAMUKY Ja3€POB

2. IlomOupars MpaBUIBHYIO XapaKTEPUCTHKY ONTHYECKOTO PE30HATOPA, OTBEYAIOIIETO KOHKPETHOMY

MIPHIIOKEHHUIO

3. Pemare cucteMy CBSI3aHHBIX YpaBHEHHUH, OMHUCHIBAIOLIMX JMHAMUKY B3aUMOJCUCTBUS aKTHUBHOM

CPEeIBl U CBETa B PE30HATOPE

4. OueHuBaTh CBOWCTBA, BKIIFOYAsi OTOHHYIO CTATHCTUKY, U3TYUCHUS, TEHEPUPYEMOTO JIa3ePOM
BJIAJIETh:

1. Meronamu onucaHus Ja3epHON TUHAMUKHU

2. MetogamMu KOHCTPYHPOBAHUS JIa3ePHBIX PE30HATOPOB

3. MeronamMu OnUcaHus B3aUMOJICUCTBUSL CBETOM CO CPEAOoM

4. MerojgamMu OCTPOCHUS MOZIETIEH CIOKHBIX (PU3NIECKUX TPOIIECCOB

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| BBonHoe 3aHsTHE: HCTOPHS JIA3€POB U UX ) ) )
pa3BuTHE
2 Ncrounuky cBeTa U UX XapaKkTepu3anus 2 2 2

BzanmonelicTBe cBeTa C BEIIECTBOM
3 (mororenue, CIIOHTAHHOE u 2 2 2
BBIHYKJICHHOE M3ITy4YCHUE)

CrnexTpanbHbie XapaKTePUCTHKHU
MPOILIECCOB TMOIVIOLICHUSI U W3IY4YCHUS,
TOMOTEHHOE U HETOMOTEHHOE YIIMpPEHHUE
JIMHUH

OnTuyeckue yCHIMTENH, CKOPOCTHBIC
ypaBHEHUs

JlazepHasi reHepauus, yciaoBHUsS IlOpora
6 reHepanuy, carypauus W JpyTHE 2 2 2

3 deKTH

7 OnTuManbHble ycIIoBHs paboThI a3epa 2 2 2




8 OnHOMOIOBBIE 1 MHOTOMOJTOBBIE J1a3ephl 2 2 4

9 XapakTrepusalius J1a3epHbIX HCTOYHUKOB 3 3 6

10 Cratuctuka  Ja3epHOTO  W3JIyYEHHS, ) ’ 4
Mepexo]] mopora reHepanun

11 JlyueBas ontuka, matpuna ABCD 2 2 4

JOBUSL  CTAOWJIBHOCTH  ONTHUYECKUX

12 VYeno cTab oc 0 ec ) 5 4
pe30HaTOpOB

13 I'ayccoBbl MYy4KH, CTaOMIBHOCTD ) ’ 4
ONITUYECKUX PE30HATOPOB

14 |O6o0mmeHune Marepuana 2 2 4

Hroro yacos 30 30 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. BBO,I[HOG 3aHATUC. UCTOPUA JIA3CPOB U UX PA3BUTHUC

Hcropust pa3BUTHSI HCTOYHUKOB cBeTa. OCHOBHBIE BEXH B pa3pabOTKax JIa3epHBIX TEXHOIOTUSIX U UX
npunoxenus. O630p MaTepuanoB Kypca.

2. VicTouHUKH CBETa U UX XapaKTepu3auus

ba3oBbie MOHATHS XapaKTepU3aLK UCTOYHUKOB CBETA, MOHITHE KOTEPEHTHOCTH (IIPOCTPAaHCTBEHHOM
U BpeMeHHOH). Meronasl H3MepeHUs KOTEPEeHTHOCTH. 3HAauMMOCTb JIa3€pHBIX TEXHOJOTMM B
mpobiaeMax HUTPOMETPHUH.

3. B3aHMOI[€I>iCTBPIe CBETa C BCIICCTBOM (HOFJIOH_IGHI/IG, CIIOHTAaHHOC 1 BBIHYKACHHOC I/I3J'Iy‘leHI/IC)

BBenenne 0a30BbIX NOHATHH NONIOMICHHUS W U3JIydyeHHA. Moaenb aOCONIOTHO YEpHOTo Tela.
[lonsarue cnonTanHoro m3nydenus B moaenu [lnanka. Kosddumuentsr Ditnmrerina. CKopocTHBIE
ypaBHEeHUs DHUHIITEIHA 17151 OMCAHMS CIIEKTPa U3JIy4eHHs1 a0COIMIOTHO YEPHOTO Tela.

4. CnexkTpajbHble XapaKTEpPUCTUKM IPOLECCOB IIONIOIIEHUS U M3JIyYEHHUs, I'OMOIE€HHOE WU
HErOMOT€HHOE YIIINPEHUE JINHUN

[lonATre MMPHUHBI JIMHUU B MpoLEccax CIOHTAHHOTO u3iaydeHus. OIHOPOJHOE W HEOAHOPOIHOE
YIIUPEHUE JIMHUM. YIIUPEHUs CIEKTPaIbHbIX JIMHUHN B ra30BbIX U TBEPAOTENbHBIX U3JTyyaTessX.

5. Onruyeckue yCUINTENN, CKOPOCTHBIE YPaBHEHUS

@opMynHpOBKAa CKOPOCTHBIX YpPaBHEHUH I TpPEX- M UYETHIPEXyPOBHEBBIX cCHCTEM. Pemienue
YPaBHCHUU B PEXKHUME HENPEPHIBHOW W HMITYJIbCHOM Hakaduku. DOpmMyaupoBKa YCIOBHM s
CO3/1aHHS NHBEPCUH HACEIEHHOCTH.

6. JIazepHast reHepauys, yCIOBuUS IOPOra TeHepaLuy, caTypauus 1 apyrue 3¢ dexTor

DOpMyIMPOBKA CKOPOCTHBIX YPaBHEHUN IJIsl ONMCAHUS HU3JIy4YEHUS B ONTHYECKUX PE30HATOpAX.
CBs3aHHbIC ypaBHEHMs [JIsi OIMCAHHS Ja3epHoW TreHepauud. DOpPMYIUPOBKM YCIOBUH I
JOCTHKEHUS JIa3epHOI reHepalyH.

7. OnTuManbHbIE YCIOBHS PabOTHI Ja3epa




AHnanu3 mnepexonHbeix 3((eKToB B Jla3epHOM reHepaluy. BpemeHHas ma3epHas MOAYJSLHSL.
OnTuMasbHbIE YCIIOBUS JIa3€PHOM reHepalny, CBsI3aHHbIE ¢ KOHCTPYKIMEH ONTHYECKOTO PE30HATOPA.
Amnanus pezonaropa @adpu-Ilepo.

Cemecrtp: 2 (Becennuit)
8. OIHOMO/IOBBIE 1 MHOTOMO/IOBBIE JIa3€PhI

@OpMyJIMPOBKA YPABHEHHM JIa3€pHOM T'€HEpPALUM B PEXKUMAX CYLIECTBOBAHUS OJHOU WM MHOI'MX
MOJ B ONTHYECKOM pe3oHarope. OOCyxIeHHe OAHOPOIHOTO M HEOJHOPOAHOTO YIIUPEHUS JIMHHM.
VYenoBust GMeHus Mo,

9. Xapakrepu3alys J1a3epHbIX HCTOUHUKOB

HenpepbiBHBIC U MMITYJIBCHBIE J1a3€pbl, MOAY/SALNS TOOPOTHOCTH M CHHXPOHM3ALUS MOA. AHau3
aKTUBHBIX Cpel ISl Ja3zepHoi renepauru. O030p NOITYIPOBOAHUKOBBIX JIA3€POB U HAHOIA3EPOB.

10. Cratuctrka 1a3epHOro U3JIydeHus, Iepexoll Iopora reHepannu

[lym na3zepHBIX MCTOYHUKOB, Moenb yimupenus nuauid [llaBnosa-TayHca. Craructruka (oToHOB
HU>KE U BBIIIE [IOpPOTa JIA3€PHOM reHepaluu.

11. JlyuyeBas ontuka, Mmarpuna ABCD

dopMynMpoBKa paclpocTpaHeHusi cBeta B JyueBoil omnrtuke. Marpuma ABCD mis 6a30Bbix
ONTHYECKUX AIEMEHTOB. AHAJIN3 ONTHYECKUX HIEMEHTOB C TOMOLIBI0 MATPUYHON ONTHKH.

12. YcmoBust cTaOMIIBHOCTH ONTHYCCKUX PE30HATOPOB

OrneHka cTaOWIBHOCTH ONTHYECKHUX PE30HATOpOB ¢ moMmolibio MaTpuibl ABCD. IlpoektupoBanue
ONTHYECKUX IIETIEeH.

13. T'ayccoBbl My4KH, CTAOUIBLHOCTH ONTHYECKUX PE30HATOPOB

Pemenue 3anaun nudpaxuuu B Gopmynuposke ['ayccoBbix myukoB. OcHOBHBIE cBoiicTBa ['ayccoBbIx
my4koB. PacmpocTtpanenue ['aycCOBBIX MYYKOB B ONTHYECKHX LIEMAX B (OPMYIMPOBKE MATPUUHOM
OINITUKU. YCJIOBUS CTa0OMIILHOCTH ONTHYECKUX PE30HATOPOB.

14. O60061meHne marepuana
0030p mpoiiIcHHOro Marepuana. PerieHue TUIIOBBIX 3a/1ay.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

1. JlexuuoHHBIE 3aHATU:

1.1. KOMIUJIEKT 3JIEKTPOHHBIX MIPE3CHTALNN/CIIaliI0B,

1.2. aymuTopus, OCHAIICHHAS TIPE3CHTAIIMOHHON TEXHUKOH (IIPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK)
1.3. cmenuanbHbIe TEXHUYECKHE CPEACTBA A5l 00ydaromuxcs nHBaIUAo0B u uy ¢ OB3

2. IlpakTuueckne 3aHATHA:

2.1. yueOHas ayAUTOPHS AJS IPOBEICHUS 3aHATUII CEMHUHAPCKOTO THUIIA,

2.2. mpe3eHTAlMOHHAs TEXHUKA (IPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK, Jla3epHas yKas3Ka),
2.3. pabouee MECTO MPEIOAABATENS, OCHAILIEHHOE KOMITBIOTEPOM C 0cTynoM B MHTepHeT,
2.4. pabouue MecTa CTYJCHTOB, OCHAILIEHHbIE KOMIIBIOTEPAMU C IOCTYIIOM B MIHTEpHET,
IpeAHa3HaYeHHbIC I PaOOThI B AJIESKTPOHHOM 00pa30BaTeIbHON cpee,

2.5. maketsl [10 obuiero Ha3HaueHMs! (TEKCTOBBIC PEAAKTOPHL, TpaduuecKue peaaKTophl)
2.6. crenualibHbIe TEXHUYECKHE CPEACTBA JJIsl 00ydaronmxcst nHBau0B u i ¢ OB3



6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI

OcHoBHas nuTeparypa
1. [puntumnst tazepos [Teker] : [yae6. mocooue mist By3oB] / O. 3Bento ; mep. ¢ anri. [. H. Ko3nosa [u
np.] ; mox Hayd. pen. T. A. lllmaoHoBa ; pyc. mep. nmepepad. 1 JIOI. IPU YIaCTUHU aBTOpa KHUTH .— 4-¢
n3a. — CII0. : JIans, 2008 .— 720 c.

Literature fund of the basic departament:
* A. Siegman, Lasers; University Science Book: Mill Valley California, 1986

JomnonHurensHas aureparypa

Literature fund of the basic departament:
* R. Loudon. The Quantum Theory of Light; Springer, 2009
» Marlan O. Scully et al, Quantum Optics; Cambridge University Press, 2012

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

* https://Ims.mipt.ru/

https://www.youtube.com/watch?v=pL13q6 WKtxw&list=PLLY QF5WvJdJUIWvYHSGOkm9MHf4Vu
déyc
* https://www.rp-photonics.com/laser optics.html

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o JMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 olecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

I[Tpu moAroTOBKE M MPOBEACHHUH JICKIIMOHHBIX 3aHSATHUI UCIIONb3YETCS CETh HHTEPHET.
Kpome Toro, ucnoneiyercs Libre Office, a Takke rpaduyeckuii maker Ink Scape.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIJINHBI (MO)_Iy.Tlﬂ)

ITpn w3yuenun naucuuIUIMHBL «@PU3MKa J1a3epoB» OOYYAIOUIMMCS PEKOMEHAYETCSl IOCelars 10
BO3MOXHOCTH BC€ JICKIMOHHBIE M TpakTHUeckue 3aHsaTua. lIpum camocrosrenbHOR pabore
PEKOMEHIyeTCsl M3Y4YUTh BCE YKa3aHHbIE HCTOYHUKU, IPUBOAUMBIE B CIIUCKE JIONOJIHUTEIBLHON
suteparypbl. CaMOCTOATENBHO MPOCTYIIATh KypChl BCIOMOTATEIbHBIX JIEKIIHUH.

IIpu BbIMOJIHEHMM [OMAIHUX 3aJaHUi IPOBOAMTH CBEPKY IPOMEXKYTOUHBIX pE3ylbTaToB Yy
npenofasarens. OTBeuarb Ha BCE€ TEOPETUYECKHE BONPOCH, NPUBEACHHBIE B  pasjgese
«JIOTIOJIHUTEIIbHBIE BOIIPOCHD) B KAXKJOM JIOMAIIHEM 33JaHUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: ®DoToHUKa 1 ONTOMH(POPMATHKA

npopuiIb NOArOTOBKHU: ®DOTOHNKA, KBAHTOBBIE TEXHOJIOTUU U JBYMEPHBIE MaTepHaIbl
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QU3NKU U TEXHOJIOTHH HAHOCTPYKTYP

Kypc: 1

kBaTuuKkanus: MarucTp

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

2 (BeceHHMH) - DK3aMeH
PaspaGorunkm:

I1.B. Tun3Oypr, A-p Qu3.-Mar. HayK
J.C. ®unonos, phd (x.¢.-M.H.)



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-4 CriocobGeH mpuMeHsI T COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMHYECKOTO M PO(eCcCHOHAIBEHOTO
B3aUMOJICHCTBUS

YK-4.3 Criocoben MIPENICTABIATh pe3yABTATHI
aKaJIeMUYECKOM M MpOo(EeCCHOHANBHON AEATEIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOAHbIE

VYK-4.4 CrniocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAYyK

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpoeCCHOHANBPHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKU OLIEHUBATH
OIBIT M PEe3ylbTaThl HAYYHBIX HCCIEIOBaHUH B 001aCTH
(hOoTOHMKH ¥ ONITOMH(POPMATHKU

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOIAXO/BI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBATh
MyTH pEIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHuns

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMU U BBIYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
TpaHUIIBl TIPUMEHUMOCTH MOTYy4YaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycrenHo peanu30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
UH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJa4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKNUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBaTh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WiIu)
OKCTIEPUMEHTAIbHBIE METOIbl HCCIEIOBaHUH B oOIacTu
¢oToHHKH W ONTOMH(POPMATUKKM K KOHKPETHOM HAy4HOM
3aj1a4ue ¥ MHTEPIPETUPOBATH MOTy4YEHHbIE PE3YIbTaThI

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl HCIOJIB3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MIAKETOB
MPUKIIAAHBIX TPOTPaMM)
[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
IKCIEPUMEHTANIbHBIX (YMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pesynbrare n3ydenus auciuiuinabl «Laser Physics/@u3nka nazeposy 00ydaromuics T0MKeH:

3HATb:

i

yMeThb:

MeTo/bl ONMCaHUsI OCHOBHBIX IIPOIIECCOB B3aMMOJICHCTBYSI CBETA C BELIECTBOM
MeToabl KOHCTPYHUPOBAHUS ONTUYECKUX PE30HATOPOB

MeTozp! OnMcaHus JMHAMUKY J1a3€POB MOCPEACTBAM CKOPOCTHBIX YPaBHEHHI
XapaKkTepUCTUKU H3ITYyYCHUS, TEHEPUPYEMOTO Ja3epHBIM HCTOYHUKOM
O06nactn npuMEHEeHHUs JTa3epHON (QUBUKU




1. ®opmynupoBaTh ypaBHEHHS JUHAMUKH J1a3€pOB

2. TlonOupaTh MpaBUIBHYIO XapaKTEPUCTUKY ONTHYECKOTO PE30HATOpPAa, OTBEYAIOLIETO KOHKPETHOMY

MIPHIIOKEHUIO

3. Pemarp cuctemy CBA3aHHBIX YpaBHEHUH, OMUCHIBAIOIIMX JAMHAMHKY B3aUMOICHCTBHUS aKTHBHOM

CpEIBl U CBETA B PE30HATOPE

4. OueHuBaTh CBOMCTBA, BKIIIOUasl (POTOHHYIO CTATUCTHUKY, U3ITyUECHUS, TEHEPUPYEMOTO JIa3epoM
BJIaJeTh:

1. MeTonamu onucaHus J1Ja3epHON TUHAMUKU

2. MeTtogamMu KOHCTPYUPOBAHUS JIA3EPHBIX PE30HATOPOB

3. Metonamu onucaHus B3aUMOJIEHCTBHUS CBETOM CO CpPEIoit

4. MerogamMu NOCTPOCHUS MOZETICH CIMKHBIX (PU3NUECKUX TPOLIECCOB

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0
He npexycmorpeHo.

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

[epBoIit cemecTp - MpUMeEPHI 3aJIaHVsI KOHTPOJIBHOM paboThI:

Kaxnplid BapuaHT 3amaHus COAEpKUT 1 3ajmady, KoTopas SBISETCS AHAIUTUYECKHM PACUETOM.
[Ipennaraerca 15 BapuaHTOB. YciOBHS 3ajqad W3aHbl B IEYaTHOM Bujae. Pernenus 3amaHuit
MPEICTABISIOTCS B IEYaTHON Qopme.

Kontponbnoe 3ananue 1 (Uatephepomerprr @adpu-Ilepo u criekTpaibHBIN OTKIHK)

HGJ'ILIO AAaHHOTO BOIIpOCa HABJIACTCA MTPOBCACHUC 0a30BOro aHanu3a 3TajoHAa q)aPGI/I—HCI)O n
MPUMCEHCHHUE €TO0 K HECKOJIBKUM PA3JIMYHBIM UCTOYHHUKAM CBETA.

1. Dranon ®abpu-Ilepo mpenacrasnser coboil MmapauielbHYIO UIACTHHY MPO3PAavyHOrO MaTephalia C
uHaekcoM npenomienus n'. llupuna miaactuas! paBHa 'd'.

2. MoHoxpoMaTn4ecKkas IUIOCKasi BOJIHA HAa 33JJaHHOW 4acTOTE BO3JCHCTBYET Ha IUIACTHHY IO YIIIOM
o. BbiBecTn pe3oHaHCHOE ycioBue (P MaKCHMAalIbHOH Iepeiaye), CBSA3BIBAIOLIEE T'EOMETPHIO
TUIACTHHBI, €€ MOKa3aTeb MPEJIOMIICHUS M 4YacTOTy NaJarolleil BONHBI. BbIpakeHHs IOIKHBI OBITh
BBIBEICHBI 3 0A30BbIX MPHHIUIIOB.

3. TodeuHblii MCTOYHMK OENOTO CBETAa PACIONOXKEH B HEMOCPEICTBEHHOH OJIM30CTH OT 3TaloHA.
Omumure 00pa3oBaHHE LBETHHIX MHTEP(EPEHIMOHHBIX MOJIOC Ha 3KpaHe 3a 3TajoHOM. Onummre
PaanyChl MOJIOC, KOTOPBIE 3aBUCAT OT T€OMETPUU CUCTEMBI M JUTMHBI BOJIHBI CBETA.

4. OnuimTe CBOMCTBO BPEMEHHOM KOT€pEHTHOCTH HCTOYHHKA CBeTa (3-4 MpeIoKeHUs] MAKCUMYM).

5. Tlmockast BONHA MajaeT Ha ATAJIOH IO HPSIMBIM yIIOM. VICTOYHMK, TEHEPHPYIOIIHA TUIOCKYIO
BOJIHY, HIMEET KOHEYHOE BpeMsl KOTEPEHTHOCTH TC. 3alUIINTE TPUMEPHOE BBIPAXKEHHE, OMUCHIBAIOIICE
MIPOXOXKJeHUE 4epe3 dTajoH. [lomckaska: modyeMy BakHa CBs3b Mexny t¢c U d? KakoB dwmsudueckuit
CMBICJI TOI'0 COOTHOIICHUS?

6. Tlpeanoxure MeTOJ] U3MEPEHUSI KOTEPEHTHOCTH cBeTa ¢ dTanionoM Pabpu-Ilepo. (IIpumeyanne: Ha
MPaKTUKE JIpyrue MHTEP(EPOMETPHI SBIAIOTCSA NMPEANOYTHTEIBHBIM BHIOOPOM IO CPaBHEHHUIO C 3TOM
3amadeit). bonyc: npemioxuTs Apyrue uHTEphepoMeTphl, KOTOphIe yI00HEee UCIONb30BaTh sl OLICHKU
CBOMCTB KOT€pEHTHOCTH NCTOYHHKA.

Bropoii cemectp

Bonpocsr asist camonpoBepKH:

1. CdhopmynupoBarh ypaBHEHHE J1a3epHON TeHEpaluu

2. CKOHCTpYyHpOBATh ONTHYECKHUHA PE3OHATOP

3. CdopmynupoBaTb OCHOBHBIE XapaKTEPUCTUKH JIa36pHOTO HCTOUYHHKA



Onucars OCHOBHBIE NIPOLIECCHI B3aUMOJICHCTBUSI MEX/Ly CBETOM U BELIECTBOM
Pemmte ckopocTHBIE YpaBHEHUS JIA3€PHOIO YCUIIUTENS

BriBecTr ycnoBus nopora Jla3epHOM FreHepauu

Paccuurars pesonarop @abpu-Ilepo

N R

Haiitu marpuity ABCD nist onTr4yeckoil CHCTEMBI

[TpumMepbl 3K3aMEHAIIMOHHBIX OUJIETOB:
buner 1.

1. ®opmynupoBKa ypaBHEHHH JTa3€pHOW I€HEPALMH B PEXKHMax CYIIECTBOBAHUSA ONHOM WJIM MHOTHX
MOZ B ONTHYECKOM pe3oHaTope. OZHOPOAHOE M HEOTHOPOIHOE YIIUPEHHS JIMHUNA. YCIOBUS OMEHUS
MO[I.

2. ®opmynupoBKa paclpocTpaHeHus cBeTa B JydeBoil omntuke. Marpuua ABCD pmns 6a30BbIx
ONTUYECKHX 3JIEMEHTOB. AHAJIN3 ONTUYECKUX AJIEMEHTOB € IIOMOILIBI0 MATPUUHON ONTUKU.

buner 2.

1. HenpepsiBHBIE U UMITYJIbCHBIE J1a3€pbl, MOTYIIALMS JOOPOTHOCTH M CHHXPOHHU3AIMA MOJ. AHann3
AKTUBHBIX CpeJl AJIs Ja3epHON TeHeparyH.

2. Pemenne 3anaun mudpakuun B popmynuposke ['ayccoBbix mydkoB. OcHOBHBIE CBOHCTBA ['ayccoBbIX
nyuykoB. Pacmpocrpanenue ['aycCOBBIX MyYKOB B ONTHYECKHX LEMSAX B (OPMYIUPOBKE MATPUUHOM
OITHKH. YCJIOBHS CTAOMIBHOCTH ONTHYECKUX PE30HATOPOB.

Kpurepun onennBanus

Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEOHOH MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPAKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HPUHATHIX PELLICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
IPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka OTIMYHO § OauioB -  BBICTABISETCS  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 3a/1ad, NPaBUIbHOE 00OOCHOBAHHUE MPUHSATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHeHKa XOopouro 7 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCPpUAJI, TPAMOTHO U I10
CylIeCTBY H3JIara€t €ro, yMecT MNPUMCHATH IIOJYYCHHBIC 3HAHHS Ha MNPAKTHUKE, HO HCAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopoo 6 6ajoB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYILECTBY M3JaraeT €ro, yMeeT IPUMEHATh MTOJyYeHHbIE 3HaHNS Ha MPAaKTUKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.

OHeHKa XOopouro 5 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MAarcpuraj, rpaMOTHO
1 M0 CYHECTBY H3JIara€T €ro, yMeCT IMPUMCEHATDL MOJYUYCHHBIC 3HAHUS Ha IIPAKTHUKE, HO JOIYCKAC€T B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oayula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIN,
Pa3pO3HEHHBIH XapaKkTep 3HAHWIl, HEIOCTaTOYHO HNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MMOCIIENOBATEIBbHOCTH B U3JIOKECHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH HpPOrpaMMbl, HEOOXOAUMBIE Ul JajbHEHIIero o0y4eHus, 1
MOKET MPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEIOBAaTeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJIaJICET OCHOBHBIMH pa3zieaMu yueOHO mporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeH s U
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBICTBOPUTEIHHO 2 0ajia - BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIIeH YacTh
OCHOBHOTO COZIEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKAaeT TIpyOble OMMOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET HCIOIb30BaTh NOIYYCHHbBIC 3HAHUS P PEIICHUN
THIIOBBIX 33]1a4.



OueHka HEYIOBIETBOPUTENbHO 1 0aim - BBICTABISAETCS CTYIEHTY, KOTOPBI HE 3HAeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue ommOK B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNne MPoueIypPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

OnenuBanue 3HaHUHN TPoOUCcXonuT B Gopme nuddepeHupoBaHHoro 3adeta (9-if cemecTp) U sK3aMeHa
(10-#i cemectp). JuddepeHunpoBaHHBIN 3adeT W OSK3aMEH NpPOBOAATCS Mo Owieram. Hukakue
BCIIOMOTaTEbHbIE CPEACTBAa HE AomycKatoTcs. CTyIeHT NMpPEACTaBIsieT CBOE pPEIICHUE MOCTAaBICHHOM
3a7la4d ¥ OTBET HA BONPOC OMJIETa IK3aMEHATopy. 3aTeM JK3aMEHATOp 3a/aeT CTYIACHTY HECKOJIBKO
BOIIPOCOB, KOTOpPBIE PAaBHOMEPHO OXBaTHIBAIOT COAEpKaHUE Kypca. MIToroBas oleHKka BbICTaBISIETCSA Ha
OCHOBE Ka4eCcTBa OTBETOB M IIPOJEMOHCTPUPOBAHHOTO YPOBHSI IOHUMAHUSL.



