MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HaunoHaIbHBIN UCCIEN0BATENBCKUN A1epHbI YHUBEpcUTeT «MUDI»

MHCTUTYT JIASEPHBIX U INTASMEHHBIX TEXHOJIOI' Wit

KA®EIPA ®U3UKU TBEPJOI'O TEJIA U HAHOCUCTEM

OJIOBPEHO
YMC USIOUT Mporokon Ne01/08/24-573.1 ot 30.08.2024 .

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIAHBI

OUBNYECKAS OIITUKA 11 OCHOBBI ®U3HKHU JIASEPOB

Hanpasnenne moarotoBku [1] 14.03.02 SnepHble pu3uka U TEXHOIOTUN
(cIerManbHOCTD) [2] 22.03.01 MarepuajioBeieHUE U TEXHOJIOTHUU
MaTepHuajoB
[3] 14.03.01 SImepHas sHEpreTHKA M TEIUIO(MU3HKA
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AHHOTAIUA

Kypc sBnsieTcss OIHUM W3 IEHTPAJbHBIX B OOy4eHUH OakalaBpoB MO HPOPHII0 (PHU3UKH
TBEPJIOTO Tea.

W3naraercs Teopus U3My4ECHUS IIEKTPOMArHUTHBIX BOJIH.

N3 ypaBHeHuil MakcBeimia CTPOUTCS TE€OMETPOONTHYECKOE MPUOIMKEHUE, U BBIBOJSATCS
OCHOBHBIE 3aKOHBI F€OMETPUYECKOM ONTUKH.

PaccmarpuBarorcst Bonpochl Audpakiuyn 1 MHTEp()EepeHLnn CBETa, OTPAXKEHUE U IIPETIOMIICHUE
CBETOBBIX BOJIH Ha IPaHULIE pa3zena.

Janee o0cyxaar0Tcsa MEXaHU3Mbl B3aUMOJICHCTBUSA

U3IY4YEeHUS C 3apsDKeHHBIMH dYactunamu, 3¢¢ext BaBuioBa-UepeHKoBa, OMUCHIBAIOTCS
COBPEMEHHBIE METO/IbI JTA3€PHOT0 YCKOPEHHUS YaCTHII.

B koH1e Kypca 1a€rcs KBaHTOBAsk TEOPUS U3TyUCHUS.

OOcyXaaroTcs 3aKOHBI B3aMMOJCHCTBHS DJIEKTPOMArHUTHOTO HW3IYYEHHUS C aTOMaMH M|
MOJIEKYyJIaMH, HEOOXOIUMBIE JUIsl OIIMCAHUSI COBPEMEHHBIX JOCTHXKEHUH (PU3MKH J1a3epoB.

[TpoBoguTcss 0030p COBpPEMEHHBIX JOCTHIKEHMHM J1a3epHOM  (PU3MKM, ONTHYECKUX MU
CHUHXPOTPOHHBIX METOJIOB UCCIIEIOBAHUI.

1. LEJIU U 3ATAYA OCBOEHUA YYEBHOU JIUCHUTJIMHBI

W3naraercst Teopust U31y4eHUs SJIEKTPOMArHUTHBIX BOJIH.

W3 ypaBHeHuit MakcBeila CTPOUTCS T€OMETPOONTHYECKOE TMPUOIMIKECHUE, W BBIBOJSTCS
OCHOBHBIE 3aKOHBI T€OMETPUUECKOM OMTUKH.

PaccmaTpuBaroTcst BOpocs mudpakiinyd U HHTEPPEPEHIINN CBETa, OTPAKCHHUE W TIPETIOMIICHHEC
CBETOBBIX BOJIH Ha T'PaHHULIE pa3jiena.

Janee o0Cykaar0TCsl MEXaHU3MbI B3aUMOCHCTBUS

U3Ny4eHUs] C 3apsoKeHHbIMH 4YacTuiamu, 3¢¢dekt BaBuioBa-UepeHKOBa, OMHCHIBAIOTCA
COBPEMEHHBIE METO/IbI JTA3EPHOT0 YCKOPEHHS YaCTHII.

B koHI1Ie Kypca qaéTcsi KBaHTOBAs! TEOPUS U3ITYUEHUSI.

OOcyxaloTcsi 3aKOHBI  B3aUMOJICHCTBUSI DJEKTPOMArHUTHOTO HW3JIYYeHHUSI C aToMaMHu U
MOJIEKYJIaMH, HEOOXOIUMBIE JIJIsl OTTMCAHUsI COBPEMEHHBIX JOCTHXKEHUM (PU3UKU JIa3epOB.

[IpoBonuTcst 0030p COBPEMEHHBIX JOCTHMIKEHUN Jla3epHOM  (U3HKH, ONTHYECKUX U
CUHXPOTPOHHBIX METOJIOB UCCJICIOBAHUM.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

JlaHHas JUCHMIUIMHA TOTOBUT CTYACHTOB K HAy4YHOM JEATENbHOCTH B OOJIACTH (DU3UKHU
J1a3€pOB, UCCIIEJOBAHM BEIIECTBA ONITUYECKUMU U PEHTTE€HOBCKUMH METOIaMHU.

[Tpenmosnaraercs, 4TO CTYACHT 3HAKOM C COJEpPKaHUEM OCHOBHBIX pa3zesioB KypcoB «Beiciei
MatemMaTuku» U «OO0mel ¢usuku». Ilpnodpen HayanbHYIO NPAKTUKY BHINOJHEHUS U 00pabOTKU
PE3yNIbTaTOB 3KCIEPUMEHTAIBHBIX Pa00T B yUeOHBIX (PU3NUYECKUX JTaOOPaTOPUSIX.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA



YHuBepcanbHbie U(HIH) 00menpodecCuoHaIbHBIE KOMITETCHITHH

KOI[ N HAUMCHOBAHUEC KOMIICTCHIIU

KOII U HAMMCHOBAHUC MHAUKATOPA NJOCTHIKCHUS KOMIICTCHIIUN

VYK-111, 2, 3] — Cnocoben
OCYIIECTBIIATH MOUCK, KPUTHUYECKUI
aHaJIM3 U CUHTE3 UH(OpPMALIUH,
MPUMEHSATh CHCTEMHBIN OIX 0T ISt
pELIEHNs TOCTABICHHBIX 3a1a4

YK-3[1, 2, 3] — Cniocoben
OCYILECTBIIATh COLUAIBHOE
B3aUMOJICVICTBUE U PEAIM30BBIBATH
CBOIO POJIb B KOMaHJIE

3-YK-111, 2, 3] — 3uare: meToauku coopa u 00paboTKH
nH(OPMAIINY; aKTyalIbHBIE POCCUICKHE U 3apyOCKHBIE
HMCTOYHUKHU HH(popMaluu B chepe mpodeccuoHaIbHOM
NEeSTeIbHOCTH, METOJI CHCTEMHOT'O aHAJIU3a

V-VYK-1[1, 2, 3] — YMeTh: IpUMECHITH METOAMKH [TOKMCKA,
cbopa 1 006paboTKu HHPOPMAITUHU; OCYIIECTBIISTH
KPUTHUYECKHI aHAJIN3 U CUHTE3 HH()OPMAIUK, TIOJTYICHHOW U3
pa3HbIX HCTOYHUKOB

B-VK-111, 2, 3] — Bnagers: MeTOaMu MOMCKa, cOOpa 1
00pabOoTKH, KPUTUUECKOTO aHAIIN3a U CUHTE3a HH(OpMaIi;
METOJMKOW CHCTEMHOT0 TIOJIX0/1a JIJIsl PEIICHUS IOCTABJICHHBIX
3a1a4

3-YK-3[1, 2, 3] — 3HaTh: OCHOBHBIC MIPUEMbBI K HOPMBI
COLIMAJIBHOTO B3aUMOJEHCTBYS, OCHOBHBIE IIOHATHS U METO 1B
KOH(DJIMKTOJIIOTHH, TEXHOJOTHH MEXINYHOCTHOM U TPYIIITOBOM
KOMMYHHUKAIMH B IEJIOBOM B3aUMO/ICHCTBUU

V-VK-3[1, 2, 3] — YMeTh: yCTaHABIMBATH U MMOIICPKUBATH
KOHTAaKThI, 00€CIIEUNBAIOIINE YCIICITHYIO paObOTy B KOJUIEKTHBE,
[IPUMEHSTH OCHOBHBIE METO/IBI K HOPMBI COLUATLHOTO
B3aMMOJICHCTBHYS IS PeaIM3aliy CBOEH POIU U
B3aUMOJIENCTBHS BHYTPH KOMaHIbI

B-YK-3[1, 2, 3] — Bnagers: IpoCTEHIIMMU METOIAMH U
[PHEMaMH COUAILHOTO B3aMMOICHCTBHS U paObOThI B KOMaH 1€

YK-6 [1, 2, 3] — Ciocoben
YIPaBJISATH CBOUM BPEMEHEM,
BBICTPANBaTh U PEAIU30BBIBATh
TPAEKTOPHUIO CAMOPA3BUTHSI HA
OCHOBE MPUHIIUIIOB 00Pa30BaHMUS B
TeUeHHe BCeH KU3HU

3-YK-6 [1, 2, 3] — 3uaTh: OCHOBHBIE PHEMbI 3(PPEKTHBHOTO
yIpaBIICHUSI COOCTBEHHBIM BPEMEHEM; OCHOBHBIC METOTUKU
CaMOKOHTPOJIsI, CAMOPA3BUTHUS M CAMOOOpa30BaHMs Ha
MPOTSHKEHUH BCEH KU3HU

V-VK-6 [1, 2, 3] — YMeTh: 3¢ GeKTUBHO [UIAHUPOBATH U
KOHTPOJIMPOBATH COOCTBEHHOE BPEMSI; HCIIOIB30BATH METO/IbI
CaMOpETYJISIIINU, CAMOPA3BUTHS ¥ CAMOOOYIEHHUSI

B-YK-6 [1, 2, 3] — Bnagets: MeTO1aMu yIIpaBICHHUSI
COOCTBEHHBIM BPEMEHEM; TEXHOJIOTHSIMH MTPHOOPETECHUSI.
UCIIOJIb30BAHUS U OOHOBIICHHS COI[O-KYJIbTYPHBIX
npodecCHOHaIbHbBIX 3HAHUI, YMEHUH, N HABBIKOB; METOAMKAMHU
CaMOpa3BHUTHUS U CaMOOOPa30BaHUS B TCUCHHE BCEH JKU3HU

4. BOCIIUTATEJIbHBINA MOTEHIIUAJ JUCITATIIMHBI

Hanpasnenus/uenu 3amaun BoCIUTAHUSA (KOT) BocnurarenpHblil NoTeHIIMAT
BOCIIUTAHHUS JUCIUIUINH

JlyxoBHO-HpaBcTBeHHOE = Co31aHKe yclIoBHi, 1. Ucnonp30BaHKnEe BOCIIUTATEIBHOTO
BOCIIUTaHHE o0ecrnevnBaroIuX, MOTeHIIMaja 0a30BbIX T'yMaHUTAPHBIX

(dbopMHpOBaHUE STHYECKOTO
MBIIICHUS 1
npodeccuoHaNbHOMI
OTBETCTBEHHOCTH yueHoro (B2)

qucUIIvH. 2. PazpaboTka HOBBIX
WHHOBAIIMOHHBIX KYPCOB
TYMaHUTapHON ¥ MEKIUCIUILTHHAPHON
HaIpaBJIEHHOCTH.




JlyXOBHO-HPaBCTBEHHOE
BOCIIUTAHUC

[TpodeccuonanbHOE U
TPYIOBOE BOCITUTAHHE

Co3aHue ycaoBUid,
00eCcreYnBarOIINX,
(dbopMHpOBaHUE INYHOCTHO-
[EHTPUPOBAHHOTO TIOJIXO/IA B
npodeCCHOHATHLHON
KOMMYHHKAITUH, KOTHUTHBHO-
MOBEJICHUECKUX U MPAKTHKO-
OpPUEHTUPOBAHHBIX HABBIKOB,
OCHOBAHHBIX Ha
00111epOCCHIICKUX
TPaAUITMOHHBIX IIeHHOCTX (B3)
Coznanue ycioBui,
o0ecneyuBarommx,
dbopMupoBaHue TIIyOOKOTO
MOHUMAaHHMSI COIUATBHOMN POJIH
npodeccuu, MO3UTUBHON 1
AKTUBHOW YCTAaHOBKHU Ha
[EHHOCTH U30paHHOI
CHENHUATbHOCTH, OTBETCTBEHHOTO
OTHONICHHS K
npoeCCUOHATLHON
JesTeNIbHOCTH, TpyAy (B14)

1. Mcmionp30BaHre BOCIIUTATEIILHOTO
MOTeHIMana 0a30BbIX T'YMaHUTAPHBIX
TucIUIIInH. 2. Pa3paboTka HOBBIX
WHHOBAIIMOHHBIX KYPCOB
T'YMaHUTApPHOU U MEXIUCITUTLIMHAPHON
HaIpaBJIEHHOCTH.

1.Mcnonb30BaHre BOCIUTATEIBLHOTO
NOTEHLIMaNa TUCIUILUINH
€CTeCTBEHHOHAYYHOTO U
o0uienpogeccuoHaNbHOIO MOLYJIS JUIS:
- (hopMupoOBaHHS TO3UTHBHOTO
OTHOIICHHUS K MMpoQeccur NHKEHepa
(KOHCTpYKTOpa, TEXHOJIOra),
MOHMMAHUA €€ COIUAIbHON
3HAYMMOCTHU U POJI B OOIIIECTBE,
CTpeMJICHHS ClIeIOBaTh HOpMaM
po(heCcCHOHATLHOM dTUKU
MOCPEACTBOM KOHTEKCTHOT'O 00y4eHHs,
peleHHsI TPaKTHKO-OPHUEHTUPOBAHHBIX
CUTYaIlMOHHBIX 3a/1a4. - POPMUPOBAHUS
YCTOWUYMBOI'O HHTEpECa K
npohecCuOHATBbHON JesTeNbHOCTH,
CIIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENIbHO MBICJIUTh, IOHUMAaTh
3HaYMUMOCTb MTPOPECCHU TIOCPEICTBOM
OCO3HaHHOT'O BHIOOPA TEMATUKU
MIPOEKTOB, BHIITOJIHEHHSI TPOEKTOB C
nocieayroumei myonuyHon
MIpE3EHTAMEN pe3yIbTaTOB, B TOM
qrciae 000CHOBAaHHEM UX COLMAIIBHON U
MPAaKTUYECKON 3HAUUMOCTH; -
(hopMHUpOBaHNS HABBIKOB KOMaHTHOM
paboThI, B TOM YHCIIE peaTn3aliu
pa3IMYHBIX MPOEKTHBIX poJeit (maep,
WCTIOJTHUTEINb, aHAJUTHK U TIP.)
MIOCPEJICTBOM BBIITOJTHEHUS
COBMECTHBIX ITPOEKTOB.
2.Mcnonp30oBaHKEe BOCITUTATEIBHOTO
MOTEHIMAJIa TUCIIHILTHHBI « JKOHOMHKA
U yIpaBJjeHHEe B MPOMBIIIJIEHHOCTH Ha
OCHOBE WHHOBAIIMOHHBIX MTOIX0JIOB K
yIIpaBJICHUIO
KOHKYPEHTOCTIOCOOHOCTBIO»,
«HOpuanyeckre 0CHOBBI
npo¢eCCUHATBEHON NeATeTLHOCTH IS
- (hopMupOBaHUS HABBIKOB CUCTEMHOTO
BUJICHUS POJIA ¥ 3HAYUMOCTH




[TpodeccuonanpHoe
BOCITHTaHHUE

[IpodeccuonanvHoe
BOCIIUTaHHE

Coznanue ycioBui,
o0ecneyuBaromux,
(dbopMUPOBaHKE HAYYHOTO
MHUPOBO33PEHUS, KYIbTYpBI
MOWCKa HECTAHAAPTHBIX HAYYHO-
TEeXHUYECKUX/TPAKTUUECKUX
peLIeHu, KpUTUIECKOTO
OTHOILEHMSI K UCCIIE0BAaHUSM
JDKeHay4dHoro Toika (B19)

Co3znanue ycioBHi,
00eCcreunBaroOIInX,
dbopMHupoBaHKE CIOCOOHOCTH U
CTpeMJICHHS CIIe0BATh B
npo¢eCCuu HOpMaM TMOBEICHUS,
o0ecreunBaroIINM
HPaBCTBEHHBIN XapaKTeEP
TPYJIOBOMU AESITENEHOCTH U
HeciyxeOHoro noseneHus (B21)

BBIOpaHHOM MpodecCru B COITUATBHO-
SKOHOMHYECKUX OTHOIIECHUSX dYepes
KOHTEKCTHOE 00y4eHue
1.Mcnionb30BaHuE BOCITUTATEIHLHOTO
NOTEHLMaNa TUCIUTLINH/TIPAKTUK
«Hay4Ho-uccnenoBarenbckas paboray,
«IIpoextHas nmpakTuka», «Hay4dHbrit
CEMUHAap» IS

- opmupoBaHUs TOHUMAHUS
OCHOBHBIX IIPHHIIAIIOB U CIIOCOOOB
HAYYHOTO [MO3HAHUS MUPA, PA3BUTHUS
HCCIIE0BATEIIbCKUX KauyeCcTB
CTYJCHTOB MTOCPEACTBOM UX
BOBJICUCHUS B UCCIIEOBATEIIbCKUE
IPOEKTHI 10 00JIACTAM HAyYHBIX
uccienoBanuii. 2.Mcrnonbp3oBanue
BOCIHUTATEIHHOTO MOTEHIIUAJA
muctumine "Mecropus Hayku U
uwxenepun", "Kpurudyeckoe
MBIIUICHHE U OCHOBBI HAYYHOM
KOMMYyHUKaluu'", "Beenenue B
cnenuanbHoCcTh", "Hayuno-
uccrenoBarenbckas padora',
"HayuHslii ceMuHap" nis:

- opMHUpOBaHUS CIIOCOOHOCTH
OTJICJISITh HACTOSIIUE HAYIHBIS
UCCIIEJIOBAHMSI OT JDKECHAYYHBIX
MOCPEICTBOM MPOBEACHUS CO
CTYJICHTAMH 3aHITHI U PETYISIPHBIX
Oecen;

- opmMupoOBaHUS KPUTHUECKOTO
MBIIIJICHHS, YMEHHS pacCMaTpUBATh
pa3IMYHbIE UCCIEIOBAHUS C
AKCTIEPTHON MO3UIIUU TTOCPEICTBOM
00CYXJIeHUS CO CTyJIEeHTaMU
COBPEMEHHBIX HCCIIEIOBAHUM,
UCTOPUYECKHX MPEINOCHUIOK
MTOSIBJICHHSI T€X WJT WHBIX OTKPBITHH H
TEOPHH.

1.Mcrionb30BaHuE BOCITUTATEIHLHOTO
MOTEHIIUAJA TUCIUTUINH
npodeccnoHaTbHOTO MOAYJIS IS
Pa3BUTUS HABBIKOB KOMMYHUKAIIUU,
KOMaH/THOW paboThI U TUCPCTBA,
TBOPUYECKOTO HHKEHEPHOT'O MBIIIICHHSI,
CTPEMJICHHUSI CIIEIOBATh B
npodeccroHabHOMN 1eATENHHOCTH
HOpPMaM TIOBEICHH S, 00ECTIEYNBAIOIIIAM
HPaBCTBEHHBIN XapaKTep TPYA0BOU
JeSITEIbBHOCTH U HECITy)kKeOHOTO
MOBE/ICHUS, OTBETCTBEHHOCTH 32
TIPUHSATHIE PEIICHHSI Yepe3 MOTOTOBKY




IPYIIOBBIX KYPCOBBIX pabOT 1
MPAKTUYECKUX 3aJJaHUH, pelIeHue
KeWCOB, MPOXO0K/IEHUE MPAKTUK U
noaroroBky BKP. 2.Hcnonbs3oBanue
BOCIHTATEIHHOTO MTOTEHIINAJA
JUCHUTUTAH TPOQEeCcCHOHATBHOTO
MOJyJIs [Uis: - GOPMHUPOBaHUS
MIPOU3BOICTBEHHOTO KOJUIEKTUBU3MA B
X0/JIe COBMECTHOTO PEIICHUS KaK
MOJICTIbHBIX, TaK U MPAKTHYECKUX
3a/1a4, a TaKXkKe IMyTeM MMOJKPerieHue
panroHaTbHO-TEXHOJIOTHYECKIX
HABBIKOB B3aUMOJICHCTBUS B IPOEKTHOM
JeSITeIbHOCTH YMOLMOHAIBHBIM

3¢ deKToM ycrenHoro
B3aMMO/JICHCTBUS, OLIYILIEHUEM POCTa
obmeit 3¢ (peKTUBHOCTH TTPH
pacrpeniesieHuH MPOEKTHBIX 3a/1a4 B
COOTBETCTBUU C CUIIbHBIMU
KOMIICTCHTHOCTHBIMHU 1
SMOIMOHATBHBIMU CBOMCTBAMU YJIEHOB
IIPOEKTHOU IPYIIIHI.

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILINHBI

Pa3nensl yueOHON AUCIMITIIMHBL, UX 00BEM, CPOKU U3y4eHUS U (OPMBI KOHTPOJIS:
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7 Cemecmp
1 Yacts 1 1-8 16/16/0 25 KH-8 3-YK-1,
V-VK-1,
B-VYK-1,
3-YK-3,
V-VK-3,
B-VYK-3,
3-YK-6,
V-VK-6,
B-YK-6
2 Yacts 2 9-16 | 16/16/0 25 KHM-16 | 3-YK-1,
V-VK-1,
B-VYK-1,
3-YK-3,




V-VK-3,
B-VK-3,
3-YK-6,
V-VK-6,
B-YK-6

Hmozo 3a 7 Cemecmp 32/32/0 50

KoHTpoJibHbIE 50 D 3-VK-3,
MeponpusiTusi 3a 7 V-VK-3,
Cemectp B-YK-3,
3-VK-6,
V-VK-6,
B-YK-6,
3-VK-1,
V-VK-1,
B-YK-1

* — COKpaIlIleHHOe HaMMEHOBaHue (OPMbI KOHTPOJIS
** — cymMMa MakcHMaJbHBIX OaioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIIOYas 3aueT U

(wn) PK3aMeH

COKpaH_IeHI/Ie HaMEHOBaHUM (1)OpM TEKYLICTO KOHTPOJIS U aTTECTAllUN pa3ACJIOB:

O0o3uauenue | [To1HOE HAMMEHOBAHHE

KN KonTposb 1o nroram
€ DK3aMeH
KAJIEHIAPHBIN IIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | [Ip./cem., | JIab.,
qac. yac. Jac.
7 Cemecmp 32 32 0

1-8 Yacrs 1 16 16 0

1 Tema 1 Bcero ayutopHbIX 4acoB
MUKpPOCKOIIHYECKHE U MAKPOCKOIIMYECKUE YPABHEHHUS 2 \ 2 \ 0
MakcBeiuia, UxX MPOUCX0kIeHUE. PacipocTpanenue Owuaitn
JJIEKTPOMArHUTHBIX BOJIH B BAKYYME U CILIOIIHON 0 0 0
OJIHOPOJHOM M30TPOITHOM cpeaie. Buabl cpes M uxX OTKIIUKOB.

Bb1BOZ1 BOTHOBOTO ypaBHEHUS. Pemienus BOJIHOBOro
YpaBHEHHUS B BUJIE TUIOCKUX U C(HEepHUUECKUX
MOHOXpPOMAaTHYECKUX BOJIH. PacripocTpanenue sHEpruu u
BekTOp [loMHTHHTra (M30TPOMHBIN ciryyail).

2 Tema 2 Bcero aynutopHsix 4acos
BexTopHbie BosiHBI. CBOMCTBO MONEPEUYHOCTH 2 ] 2 ] 0
3JIEKTPOMAarHUTHOM BOJHBI. [losHas, ecrecTBeHHAs U Ownutaiin
yacTU4Has nojspusanus. Matpuna korepeHTHOCcTH. CTeneHb | Q 0 0
nojsipuzanuu. Buasl momHoi nonspusamnuu. [lonarue
ABynydenpenomiieHus. Cxemsl NOJISpU3aTOPOB, 3aKOH
Mantoca.

3 Tema 3 Bcero ayiuTopHBIX 4acoB
Pacnipoctpanenne OMB B anuzorponusix cpefax. OnHoocHble | 2 \ 2 \ 0
U IByXOCHbIe KpUCTasuibl. OOBIKHOBEHHAs! M HEOOBIKHOBEHHA | OHiaiiH




BosiHa. Pacnipoctpanenue sueprun. Habop npumepos
npumenenust: 3pdekr [Tokkennca, agpdext Dapanes,
OINITUYECKasi MHINKATPUCA, KOHOCKOITMYECKUE (PUTYPHI,

HOJISIPUMETPUSL.

4 Tema 4 Bcero ayuTopHbIX 4acoB
OTpaxeHue U NpeIoMIIEHUE MOJIIPU30BAHHOTO CBETA. 2 |2 [0
®opmyiiel @penens. Yron bprocrepa, yroi nojiHoro Ownutaiin
BHyTpeHHero orpaxenus. Crona Cronerosa. [Ipocsernstonue | 0 0 0
MOKPBITUSA U TIOHTHE HHTepdepenunn. PactipocTpanenue
MMIIYJIbCA IO ONITOBOJIOKHY.

) Tema 5 Bcero aynuropHbIX yacoB
®Dypbe-paznoxkeHre CBETOBOr0 UMITYJIbCa BO BpDEMEHU U 2 |2 [0
npoctpancTBe. CHEKTPOCKOIUS, MPeodpa3oBaHUE CBETOBOTO Omnnaiin
Iy4YKa MPOCTPAHCTBOM U JUH30U. [IpuHImn cyneprnosumnuy. 0 0 0
Hudpaxius Openenst u @payHrodepa Ka4eCTBEHHO,
mudpakuus Opaynrodepa kak pypbe-paszioxenue. ['aycco
IIy4OK, €r0 pacIpoCTpaHeHue, npeoOpazoBaHUE JTUH30M,

CBOMWCTBA rayccoBa Iy4ka (KaycTuyeckasl IOBEpXHOCTb,
MEPETSIKKA, YToJl PACXOIUMOCTH, IONIEPEUHOE pacpeieeHUE,
W3MEHEHHE BOJTHOBOTO ()pPOHTA).

6 Tema 6 Bcero ayauTopHBIX 4acoB
I'eomerpuueckas ontuka: npuHuun depma, nepexon K 2 |2 [0
MEJIEHHBIM [IEPEMEHHBIM, YCIOBUS IPUMEHUMOCTH, Omnunaiin
napakcuaibHOe MPUOIMKEHNE, pacIpOCTPaHEHHE B 0 0 0
OJIHOPOJTHOM U30TPOITHOM CpeJie, 3aKOHBI OTPAKEHHUS U
IPEJIOMIICHUS, 3epKajla U IPETOMIISIONIIE TOBEPXHOCTH
BpallleHuss. MaTpuyHasi ONTHKa: OCHOBHBIE IPUHIIMIIBI, pACUET
MaTpHI] OCHOBHBIX ONTHYECKUX AJIEMEHTOB, IPe0Opa3oBaHus
paanycoB BoJHOBOTO (poHTa. [IpaBuiia 3HAaKOB B MaTpUIHOM
U TeOMETpUYECKON onTHKe. HenneanbHOCTh ONTHYECKUX
noBepxHoctei. [Tonsitue 06 abeppanusix cBera u
paspeniarneii cnocoOHOCTH ONTHYECKUX CUCTEM.

7 Tema 7 Bcero ay1uTopHbIX 4acoB
JByxmyueBast untepdepenus. [lonocsl paBHOro HaKJIOHA U 2 | 2 | 0
paBHOM TonuHbL. Tunsl HHTEPHEPOMETPOB. Omutaiin
Nurtepdepomerprr FOnra, Maxa-Ilennepa, Maiikenscona, 0 0 0
3Be3HbIN uHTephepomerp Maiikenbcona. Untepdpepomerpust
KaK METOJ] UCCIIeJOBAaHUH B (PU3HKE MIa3Mbl 1 KOCMHUYECKUX
uccinenoBanusx. [IpoctpancTBeHHas U BpeMeHHas
KorepeHTHocTh. Pagnonntepdepomerpus. Koppensiuonssle
(YHKIIMH, aBTOKOPPEJISIIIMSI CUTHAJIA.

8 Tema 8 Bcero ayuTopHbIX 4acoB
MuoronyueBas uaTepdepennus. Marepdpepomerp Dabpu- 2 ‘ 2 ‘ 0
Ilepo, ero xapakTepUCTUKH, UCIIOJIB30BaHUE IS Omnunaitn
cnekrpockonuu. [TpuHIun padoTe! 1azepa. 3aMKHYTHIN 0 0 0
pE30HATOP, OTKPBITHIN pe30HaTOp. ONTHYECKHUE PE3OHATOPHI
JIa3€pOB: Pa3INYHbIE CXEMbI, yCTONUYUBOCTH PE30HATOPA,
no6potHocTh. [lonepeunsie u npoaoabHbIe MOABL. [loHATHE
LHMJIMHIPUYECKUX BEKTOPHBIX MYYKOB.

9-16 Yactp 2 16 16 0

9 Tema 9 Bcero ayauTopHBIX 4acoB
OO npuHIUN JUPPAKIUU U HHTEPHEPEHIINN: TPUHIHIT 2 ’ 2 ’ 0




cyneprnio3unuu nojuei. Auppaxus Openens B
LHWINHAPUYECKN CUMMETPUYHOM Clly4yae: OTBEPCTHE U IUCK.
3onbl Openens, ciupainb Openensi. 30HHbIE TUIACTUHKH,
aMILTUTY/HbIE, (a30oBble MadaoHbl. [Tnockue muH3bI
(mpoxexTopa, (apbl) U peHTTeHOBCKas onTuka. J{udpakuuns
®penenst B OAHOMEPHOM Cllydae: MOJIyIIIOCKOCTb, 1IEb,
nosioca. Crinpans KopHro.

Ownnaiig

0 0 0

10

Tema 10

Hudpaxius Opayrrodepa Ha 1menn, KBAAPATHOM U KPYTIIOM
otBepctuu. [ludpaxuns @paynrodepa kak npeodpazoBanue
®dypse. udpakuoHHbIe peneTku: oomas GopMyiia, KapTHHA
mudpakuuu. [ndpakunonHas pereTka Kak CeKTpaaIbHbIH
npubop. Pazpemenne u 061acTh qucnepcuu. AMIUIUTYTHBIE,
oTpaxkaTtenbHble, (ha3oBbie pemeTki. OTHOMEpHBIE,
JIBYMEpPHBIE U TpeXMepHbIe pemeTku. udpakius na
KpPHCTAJUIaX U PEHTT€HOCTPYKTYPHBIH aHaJIN3, PEHTTCHOBCKHUE
METOBI HCCIIEIOBAHNS BEIIECTBA.

Bcero AyAUTOPHLBIX YaCOB

2 |2 [0

Ownnaity

0 0 0

11

Tema 11

CkansipHblii 1 BeKTOpHbIN noteHnuan SMII. BonHoBsie
ypaBHEHHMs IS 3ana3/bIBaloIIMX oTeHuanos. [Tousarue
nanbHEHN (BOJIHOBOM) 30HBI. MyNbTUIIOIBHOE Pa3IOKEHHE.
JIMI0JIbHOE U3JIy4Y€HHUE B KJIIACCUUYECKON ONTHKE, TUarpaMma
HaIPaBJIEHHOCTU, UHTEHCUBHOCTb, MOJIHAsI MOIIIHOCTb.
W3nydyeHne nBUXKyIIErocs 3apsijia: HUKIOTPOHHOE U
CHHXPOTpPOHHOE n3nydeHue. Dpdext Basunosa-UepeHkosa,
s dext Jomnepa. MeTopsl J1a3epHOr0 YCKOPEHHSI YacTHULL:
yrnbTpakopoTkue umiryiascsl, CPA/OPCPA (mipumep Ha
IpUMEHEHHE AU(PPaKIIMOHHBIX PEIIETOK U HETMHEHHBIX Cpel).

Bcero AYJUTOPHBIX YaCOB

2 |2 [0

Ownnaitg

0 0 0

12

Tema 12

Kraccuueckuii nuHeHbIN ocuuiuATop B noje OMB u
aHcamOJIb OCHMIIIATOPOB. Jucnepcus cpenpl:
IUAJIEKTPUYEcKasi IPOHULAEMOCTb, KOAPPHUIIUEHT
npeoMIIeHus, KOd()PUIIUEHT MOTIOIMIEeHUsI, HOpMAJIbHAs 1
aHoMasbHas aucrepcust. CeueHuss HCTUHHOTO, TIOJHOTO
norjoueHus. @u3nkKa MorjaomeHus U paccesHus, OTPAKEHUs
u npenomieHus. [IpeaenpHele ciaydan: pasieeBCKOE paccesHNue
(B atMocdepe), TOMIICOHOBCKOE paccestHUE Ha CBOOOTHBIX
3JIEKTPOHAX, pe30HaHCHas (iyopeciieHnus. 30HIUpOBaHNe
IJ1a3Mbl paIMOBOJIHAMU. PEHTT€HOBCKOE MOTJIONIEHUE U METO/T
XAFS. AnomanbHas (pe30HaHCHas) pEHTI€HOBCKas

T paKIus.

Bcero ay1uTopHbIX 4acoB

2 IE [0

Onnaity

0 0 0

13

Tema 13

VYipenve JTMHUHN MOTJIOMEHHS U U3JTYYEHHUS: €CTECTBEHHAs,
CTOJIKHOBUTEJbHAsA, TOIJIEPOBCKAs IMPUHA B ras3ax,
ITApKOBCKOE YIIUPEHNE B KPUCTAIUIAX U YIIUPEHUE 3a CUET
CTOJIKHOBEHUH ¢ (hoHOHAMU pemieTku. Da3oBast v TPyNIoBas
CKOpOCTb, PaCIpOCTPaHEHHE UMITYJIbCA B CPEJIE C TUCTIEPCUEH.
OneMEeHTHI HeJIMHEHHON OITHKH.

Bcero AYJJUTOPHBIX YaCOB

2 |2 [0

Ownnaitg

0 0 0

14

Tema 14

Atomuble ciekTpsl. [lonsaTne kBantoBanus OMII,
MYJIBTUIIOJIBHOTO Pa3Io’KEHUsI U CBOUCTB (DOTOHA.
OAHOAIEKTPOHHBIE 1 MHOTOIEKTPOHHBIE CIIEKTPbI. CIIEKTPbI

Bcero ay1uTopHbIX 4acoB

2 IE Ik
Ounaiin
0 |0 Ik




MOHU3UPOBAHHOM 1a3MblL. L-S 1 j-j-cBsi3b. [IporcxoxneHne
HOMEHKJIATYpbl YPOBHEH U MpaBuil 0TOOpa. 3amoIHeHHE
ypoBHe. MosieKysipHbIe CIEKTPHI: KOJieOaTeIbHbIE U
BpallaTeibHble YPOBHU U MpaBmiia 0T0opa. CxeMbl Iepexo/10B
U3BECTHBIX JIa3€POB.

15 Tema 15 Bcero ayautopHbIx yacoB
KBanToBas ¢usuka uznydenus. TemnoBoe uznydenue (Moaens | 2 |2 0
3aMKHYTOT0 pe3oHaTopa, popmyna [lnanka). [Ipunuun Omnnaiin
neiicrBus nasepa. [lopor renepanuu. Ycunenue. CiontanHoe | Q 0 0
Y BBIHYXKJIeHHOE u3nydenne. Koaddunments DiHmTeHHA
(TepmoauHaMuyeckuit moaxon). CedyeHue CHOHTAHHOTO U
BBIHYKJCHHOT'O U3TTy4eHUs!, 0e3bI3TyyaTelIbHbIe IPOLIECCHI,

TpeX- U YETHIPEXYPOBHEBBIE CXEMBbI, BPEMSI KU3HHU YPOBHSI.
KpartHocTs BeIpOXKIEHUS, pacnpenenenus bonbimana,
®epmu-Jlupaka u boze-DiiHnITelHa 1)1 KBAHTOBBIX YaCTHUIL.

16 Tema 16 Bcero aynutopHbIX yacoB
KBanToBBIi1 aHCamMOJIb TBYXYpPOBHEBBIX aTOMOB. MaTpuiia 2 ‘ 2 ‘ 0
MI0THOCTU. CKOPOCTHBIE YPaBHEHUS ISl HACEJICHHOCTEN U Omnnaiin
nonsipuzauuu. Bpemena penakcauu. [Ipumenenue nasepuoit | Q 0 0

(I)I/ISI/IKI/I, CUHXPOTPOHHOI'O U3JIYYCHUA U ONITUYCCKUX METOJOB
JUUISI IICCJISIOBAHUM BEIISCTBA.

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OTIINN:

O0o3uauenue | Ilo1HOE HAMMEHOBAHME

OK DJIEKTPOHHBIN KypC

IIM [TosTHOTEKCTOBBIN MaTepuan

111 I1OTHOTEKCTOBBIE JIEKIINH

BM Buneo-marepuainst

AM Aynno-marepuainsl

IIp3 IIpe3eHTanuun

T TecTel

5CM DJIEKTPOHHBIE CITPaBOYHbIE MaTepUaIbl
nC WMHTEepaKTUBHBIN CANUT

TEMBbI IABOPATOPHBIX PABOT

Heneau

Tembl 3ansaTuii / Conepxxanue

7 Cemecmp

1-2

BBoaHas eKuus 1 HHCTPYKTAXK MO TeXHUKeE 0€30MaACHOCTH

Broanas nekius mo opopmiieHuo 1ad0paTOpHBIX padboT, COEPKAHUIO OTACITBHBIX
nabopaTopHbIX, 3G (deKkTaM U METoaM pacyera, Ha KOTOPhIE HaJl0 00OpaTUTh BHUMAaHUE,
pEeKOMeHIyeMast JIuTepaTypa.

MHCcTpyKTax Mo TeXHWKE 0€30MacHOCTH MPH BBITMOJIHEHNUH JJA00PATOPHBIX padoT.

BoinosiHeHue J1a00paTOPHBIX padoT

PaGoThI BBIMONHAIOTCS B MOATPYITIAX MO 2-3 YeloBeKa M0 UHIMBUYaTIbHOMY TIAHY.
Kaxxnprit CTyIeHT JOJIKEH BBITIOJHUTD OMPENEIEHHOE KOJTMYECTBO Pa00T U3 CIEAYIOIIETO
CITHCKA:

Nzydenue pazpemaronieii cnocoOHOCTH 00HEKTUBOB
HccnemoBanue ONTHYECKUX HEOJHOPOIHOCTEH B T30 IMHAMUYICCKUX U TUTA3MEHHBIX
MOTOKAX C MoMoIIklo nHTepdepomerpa Maxa-Ilenaepa




Hudpaxius Openens

Hudpakuus @paynrodepa
Wutepdepomerp Padpu-Ilepo

[Topsimok BeimosiHEeHHs pab0T U KOHKPETHOE paclpeielieHue CTYIEHTOB MO MOArpyIam
onpeaensores ¢ yuétoM temaTtuku U npoduis HUP ctynenTos.

BobinosiHeHue J1a00paTOPHBIX padoT
Beimonusirorcest paboThl U3 BBHIICIPUBEICHHOTO CIIMCKA B COOTBETCTBUU C MHIUBHIYAIbHBIM
rpaduKoM

TEMbI ITIPAKTUYECKUX 3AHATUN

Henenn

Tembl 3ansaTnii / Conep:kanue

7 Cemecmp

1-2

Tema 1

PacrmipocTpanenne iockux u chepuvaeckux BOJIH, UX CBOMCTBA, SHEPTeTHKA,
MHTEHCUBHOCTh U MOLTHOCTbh. OInepannu ¢ TEH30paMu — YMEHHUE BbIBOJUTH OCHOBHBIE
BCKTOpHI)IC COOTHOLICHUA, TIOATOTOBKA K BI)IBOIIy (bOpMyJI JJIA aHI/I3OTpOHHI)IX cpeI[.

Tema 2
[Monsipuzanus u nossipu3aTopbl. AHAIW3 TOJIIPU3ALMY CBETa. J[BynyuenpenomieHme B
OJIHOOCHBIX KpucTajuiax. [ [JTaCTUHKY B IMOJBOJIHBI M Y€TBEPTh BOJIHBI.

Tema 3
®opmynsl @penens. Ctona CroneroBa, yroa bprocrepa, MpoCBETASIONINE TOKPHITHS.
CriekTpaibHbBIC Pa3IOKEeHUS U Qyphe-aHAIN3.

Tema 4

I'eomerpuueckas onTuka: npuHuun depma, NpesoOMIISIONINE TOBEPXHOCTH, OCHOBHBIE
TUTOCKOCTH | MTPaBHJIa 3HAKOB, IIOCTPOCHUE H300pakeHN. MaTpu4Hast ONITHKA: BBIBOJI
bopMyI Ui CTaHJAPTHBIX 3JIEMEHTOB MaTPUYHBIM MeToI0M. JIByXiTyueBas
UHTEpGEPEHIIHS: TTOJIOCH] PAaBHOTO HAKJIIOHA U PaBHOW TOJIIUHBI, IBYXTy4€BbIE
unTeppepomerpsl. MuTepdepomerp dadpu-Ilepo.

Tema 5

Hudpaxius Openenst Ha OTBEPCTUH, LIETH U APYTUX MIa0JI0OHAX, aMIUIUTYIHBIX U (Pa30BBIX.
Hudpaxus Opaynrodepa Ha menu u pemerke. JudpakunonHas pemerka Kak
CIEKTPaJIbHBINA IPUOOP.

11-12

Tema 6
JlunonpHOe u3nydeHue. M3nydenue ABIKYIIUXCS UICTOYHUKOB 3apsaa. Jucnepens,
WCCJICJIOBAHNE IIJIa3MBI, TTOTJIONIEHUE B paccessHre, a3oBas U IPYIIOBasi CKOPOCTE.

13-14

Tema 7
ATOMHEIE U MOJICKYJIIPHBIC CIICKTPBI, paClpCaACICHUC BOJ’II)HMaHa, KpPaTHOCTB BBIPOXKICHUA
YPOBHEH.

15-16

Tema 8

TennoBoe uznyuenue. Jlazepbl. COHTaHHOE U BBIHYK/IEHHOE U3JIyY€HHE B JIa3epax,
Oe3bI3myuaTenbHble mporecchl. CedeHwus, CKOPOCTH TIEPEXOI0B, BpEMEHA )KMU3HU YPOBHEH,
(u3MKa Ta3epHBIX MEPEX0JI0B, YIIUPEHUE JTMHUI.

6.

OBPA3OBATEJIBHBIE TEXHOJIOI'MH

HporpaMMoﬁ Kypca nNpcayCMOTPCHO, YTO CTYACHT HOJIKCH IMPOACMOHCTPUPOBATL PC3YJIbTAThI
OCBOCHU MCTOA0B (I)H3quCKOﬁ OIITUKH B paMKax CaMOCTOSTEIbHOM pa6OTLI IIpu pCHICHU N boabmioro

JAOMAIIHETO 3aJaHHA.




[Ipu ocBO€HMM AAHHOW NUCUUIUIMHBI OCHOBHYIO POJIb MIPAIOT ayAUTOPHBIC 3aHSITHS B BHIE
JeKIMA U TaKKe CaMOCTOSATENbHAs padoTa CTYIEHTOB, 3aKJIIOYAIONIAasCs B HM3YYEHUH MaTepuana,
MMOBTOPEHUM paHEe MPOUJEHHBIX TEM, MOJrOTOBKE K MUCHMEHHBIM TecTaM. JlJis TOro 4ToObl JaTh
COBPEMEHHOE COCTOSHHE (U3MYECKOH ONTHUKH, MPEJYCMOTPEHO MIMPOKOE HCIOJIb30BAHUE
COBPEMEHHBIX HAyYHBIX pabOT M MyOJMKaIMi MO JaHHOW TeMme, mocemeHue Jyadoparopuit HUAY
MU®DU. Pexomenayercs TMOCENICHUE CTYJAEHTAMH HAayYHBIX CEMHHAPOB M KOH(EpEHIUH,
npoBoauMbix B HUAY MU®MU, a Takxke B IpyruxX MOCKOBCKUX YHUBEPCUTETAX U MHCTUTYTAX.

7. ®OHJ OHEHOYHbIX CPEACTB

@DOH/ OLIEHOYHBIX CPEACTB IO AUCLUILUIMHE 00ECIeurBaeT MPOBEPKY OCBOEHUS IIJIAHUPYEMbIX
pe3yabTaToB O0y4YeHHs (KOMIIETEHIMHA W UX HWHAMKATOPOB) MOCPEACTBOM MEPONPUITHNA TEKYIIETO,
PYOEKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJIS IO JUCLUTUINHE.

CBsa3p Mexay (GOpMUPYEMBIMM KOMIETEHUUSAMU U (OpMaMHU KOHTPOJISL HMX OCBOCHHUS
IIPEJCTaBICHA B ClIeAyIOLIeH Ta0nuLe:

KoMmnerenuus NHaukaTopbl 0CBOEHUSA ATTecTallMOHHOE MePONPHUsITHE
(KIT 1)

VK-1 3-YK-1 9, K1-8, KM1-16
V-VK-1 9, KU-8, KI1-16
B-YK-1 9, K1-8, KM1-16

VYK-3 3-YK-3 9, KU-8, KI1-16
V-VK-3 9, KU-8, KI1-16
B-YK-3 9, K1-8, KI1-16

YK-6 3-YK-6 9, KU-8, KI1-16
V-VK-6 9, K1-8, KI1-16
B-YK-6 9, KI-8, KI1-16

Ikanbl oeHKU 00pa30BaTeIbLHBIX JOCTHKEHH

[IIkama KaXA0ro KOHTPOJBHOI'O MEPOIPHATHS JIEXKUT B Ipeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCHMAaJILHOTO 0ajijia BKIIOUHMTEIbHO. Torosas arrecranuAa 110 JUCHHUIIIMHE OLICHUBACTCA I10 100-
OayUIbHOM IIKaJe U MpeAcTaBiseT co00il cymMmmy 0ayuioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3aJlaHui B paMKax TEKYILEro ¥ MPOMEKYTOYHOTO KOHTPOJIS.

HToroBas olieHKa BBICTABISETCSI B COOTBETCTBUHU CO CJ'ICIIYIOIJ_Ieﬁ IIKAJIOM:

Cymma OamnoB | Onenka mo 4-ex Ouenka TpeGoBaHMsI K YPOBHIO OCBOCHHIO
OaJUILHOM 1IIKAJIE ECTS YIeOHOM TUCITUTUINHBI

OreHKa «OTIUYHOY BBICTABIISETCS CTYIEHTY,
€CJIM OH ITyOOKO M ITPOYHO YCBOMII
MPOrpaMMHBIA MaTepHuall, HCUEPITbIBAIOIIE,
[10CJIEJ0BATENbHO, YETKO U JIOTHYECKU

90-100 5 — «omauuno» A N
CTPOMHO €ro U3JIaraet, yMeeT TECHO
YBA3BIBATH TEOPHIO C MPAKTUKOIA,
UCIIOJIb3YET B OTBETE MATEPHAI
MOHOTPa(UIECKON JINTEPATYPHI.

85-89 B O1LieHKa «XOPOII0Y» BBICTABIISACTCS CTY/ICHTY,

75-84 C €CJIM OH TBEPJIO 3HAET MATEPUal, TPaMOTHO U

4 — «xopouto»

110 CYHICCTBY HU3jIaracT €ro, H¢ 101ycKas
CYHICCTBCHHBIX HETOYHOCTEH B OTBETE Ha

70-74 D




BOIIPOC.

65-69 O11eHKa «yIOBJIETBOPUTEIHHO»

BBICTABJIACTCA CTYACHTY, €CJIM OH UMCCT
3HaHHA TOJIBKO OCHOBHOI'O MaT€pHrajia, HO HE
3- YCBOMWJI €T0 JIeTaliel, TOMyCKaeT HETOYHOCTH,
60-64 «Y00811eMBOPUMETLHOY E HEJI0CTAaTOYHO MPaBUIIbHBIE (HOPMYITUPOBKH,
HapylmeHus JJOTUYCCKOU
IOCJICAOBATCIIBHOCTH B N3JI0KCHUU
IPOrPaMMHOI0 MaTepuaa.

OmeHKa «HEYIOBICTBOPUTEIHEHO)
BBICTaBIISACTCS CTYACHTY, KOTOPBIH HE 3HAET
3HAYUTEIHHON YaCTH IPOrPAaMMHOTO
9_ Marepuana, J0IyCcKaeT CyIeCTBCHHBIE
Hwuxe 60 F oumOku. Kak mpaBuio, omeHka

«HEYO08IeMBOPUMETILHOY

«HEYJOBJIETBOPUTEIHHO» CTABUTCS

CTyZIeHTaM, KOTOpbIe He MOTYT ITPOIOJKUTD
oOydenue 0e3 JOTOHUTENFHBIX 3aHATHHA 10
COOTBETCTBYIOIIEN JUCLHUILIUHE.

8.  YUEBHO-METOJWYECKOE U HH®OPMALMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUAILIUHBI

OCHOBHAA JIMTEPATVYPA:
1. DU S96 Principles of Lasers : , Svelto, Orazio. , Boston, MA: Springer US, 2010

2. DU U 83 3anmaun no kBaHTOBOM (husuke : yueOHoe nocodue, Mponos U. E., Mocksa: Jlaboparopus
3HaHui, 2020

3. OU U 83 3agauu no obmeit pusnke : yuebHoe nocodue ans By3oB, Mpogos U. E., Mockaa:
Jlabopartopust 3nanuit, 2021

4. OU 3-55 Jlabopatopnas padota "U3ydyenue unreppepomerpa @adpu-Ilepo" : yuebnoe nocodue amns
By30B, Kamamnukos H.I1., 3emckoB E.E., Camapuenko JI.A., Mocksa: HUSY MU®U, 2011

5. OU b 82 Jlazepsl: ycrpoiicTBo U neiictue : , UBakun C. B., bopeitmo A. C., Cankr-IlerepOypr:
Jlans, 2022

6. OU E 91 Ontuka: ocHOBBI HH(pakpacHO! (ypbe-CIIEKTPOMETPHH : yueOHOe mocodue s cIio,
Edumona A. 1., Mocksa: FOpaiit, 2021

7. OU 3-43 Onruueckue matepuansl : , Tounnuna T. B., KpuBonycrosa E. B., 3BepeB B. A., Cankt-
[lerepOypr: Jlans, 2022

8. OU C 78 OcHosbl ontukd : , bamuuna I'. JI., Cradees C. K., bospckuii K. K., Cankr-IletepOypr:
Jlann, 2022

9. 537 3-43 Ilpunnuns 1a3epos : , 3Bento O., Cankr-Ilerepoypr [u mp.]: Jlanb, 2008

10. D1 C 81 dusuka peHTreHOBCKOro nsnydenus : , Croxxapos B. M., Canxt-IlerepOypr: Jlans, 2022




11. 51 M 91 ®dusuka: konebaHus, ONTHKA, KBaHTOBas (U3HKA : yaeOHOE mocodue s crno, Mycun
1O. P., Mockaa: IOpaiit, 2022

12. O U 83 Dnexrpomaruneru3m. OCHOBHBIE 3aKOHHI : yueOHOe mocodue, Upomnos U. E., Mockga:
Jlaboparopust 3nanui, 2021

13. O M12 Dddext Dapaziest B MAarHUTHBIX TUIEHKAX : JIAOOPATOPHBINA MPAKTUKYM I10 KYpCy (PU3UKu
KOHJICHCHUPOBAHHOTO COCTOSIHMS: ydeOHOe rmocodue i By30B, Maspuiikuii O.b., Mocksa: HUAY
MUOU, 2012

JNOITOJIHUTEJIBHASA JIMTEPATYPA:

1. 621.37 I'70 OnTrueckre MUKPOPE30HATOPBI C TUTAHTCKOW JOOPOTHOCTHIO : , ['oponenkuit M.JL., :
®usmataur, 2011

2. 681.7 O-62 OnTuyeckue ycTpoicTBa M3MEPEHHIA B (PU3NKE BHICOKUX TUIOTHOCTEH SHEPTHUH :
moHorpadus, Tanenko O.M. [u ap.], Capos: POAL[-BHUNDD, 2020

3. 53 B 75 CoBpemenHas kiiaccudeckasi (HEKBaHTOBasl) TEOPHS TEIJIOBOTO M3JlydeHus : , Bopouuios
B.B., Caukr-IlerepOypr: HIIK IIpaBna, 2021

4. 535 A95 dusznueckas onTuka : yaeOnuk s By3oB, Hukutun C.}O., Axmanos C.A., Mockaa:
Hayxka, 2004

5. 620 ®50 dusnueckoe marepuanoeaeHue T.4 Paguanronnas gusrka TBEpIOTO Tea.
KommnsrorepHoe mogenupoBaunue, , : MUOU, 2021

I[MTPOI'PAMMHOE OBECITEYEHUE:

CrienmanbHOE IporpaMMHoe obecriedeHrue He Tpedyercs
LMS U MUHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJIbHO-TEXHWYECKOE OBECIMEYEHUWE YUYEBHOW
JUCLUIINHBI

CrennanpbHOE MaTepUATBHO-TEXHUYECKOE 0OecredeHrne He Tpedyercs

10. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JIUIA CTYAEHTOB

B pe3yiibTaTe OCBOCHUA JaHHON IUCIUILIAHBI CTYACHT HOJDKCH 3HATb OCHOBHBIC ITOHATHA,
MCTO/IbI, 3aKOHBI U YPABHCHUSA (I)HSH‘ICCKOﬁ OIITHKH.

I[OJ'DKCH HAay4YUTBCA HCIOJb30BATH MCTOIBI (I)H3H‘ICCKOf/'I ONTUKK TMPUMCHHUTCIIBHO K
HCCICOOBAHUIO PACIPOCTPAHCHUA ONTUUYCCKOrOo M3JIIYYCHHA B PA3JIMYHBIX CpEAax, 3HATb OCHOBHBLIC
OKCIICPUMCHTAJIBHBIE METOJJUKH, OCHOBAHHBIC HA IPUHOUIIAX q)HSI/I‘IeCKOI\/II OIITHKH.



11.  YYEBHO-METOJIMWYECKHE PEKOMEHJIAIIMM JIJISI IIPENTIOJABATEJEN

B pesynbrate OCBOCHHMS NAaHHOW JMCLUMIUIMHBI CTYACHT JOJDKEH 3HAaTh OCHOBHBIE IIOHATHS,
METO/bI, 3aKOHBI U ypaBHEHUS (PU3UUECKOI ONTUKH.

Jlo;okeH HAy4YHTbCS HCIOJIB30BAaTh METOABl  (DU3MYECKOW ONTHKH NPUMEHHTEIBHO K
HCCIIE0BAHUIO PACIPOCTPAHEHUs] ONTHUYECKOTO M3IIYYCHHUS B PAa3jIU4HBIX CpeAax, 3HaTb OCHOBHBIC
9KCIEPUMEHTAIbHbIE METOAUKH, OCHOBAaHHbIE HA MPUHLMIIAX (PU3NYECKON ONTHUKH.

ABTOpP(BI):

Kamypuukosa Onbra BaagumupoBHa

MaiimuctoB AHapeit UBaHoBWY, 1.¢.-M.H., mpodeccop



