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I. LEJH U 3AJAYM JUCHUATIIMHBI (MOLYJISD):

Kypc «/lonmonHuTenpHble TIaBbl Ja3epHOM (QU3MKU»  sABIsAeTCS  (PaKyJIbTaTUBHOU
JUCLHUIIIIMHON MarucTepcKou nporpaMMsl « @U3KuKa MaTEPUAJIOB TBEPIOTEIBHON dJIEKTPOHUKHU U
doronukm». JucuumianHa oOecreYrBaeT TEOPETHYECKYIO IMOATOTOBKY CTYAECHTOB B OOJIACTH
(Gu3uKN B3aMMOJAEHCTBHUSI BBICOKOMHTEHCHBHOIO (DEMTOCEKYHIHOI'O Ja3epHOr0 H3JIy4eHHs C
IIPO3pAa4YHbIMU JTHUIIEKTPUKAMH TBEPAOTEIBHOM INIOTHOCTH. B Kypce paccMaTpuBaeTcs sBJICHUE
¢wiamenTanun, ero (QusMueckas W MaTeMaTHUYeCKash MOJEIH, HEITMHEHHO-ONTHYECKOe
npeoOpa3soBaHUE  UMIYIbCHOTO HU3IY4EHHS M €r0  YacTOTHO-YIJIOBOIO  CHEKTpa B
(demMTOoCeKyHAHOM (uiamMeHTe, puiaMeHTalus B ClIy4aifHO-HEOJHOPOJHOM cpejie, MPUKIaIHbIe
BONPOCHl YIpPaBICHUsS (QUIaMEHTAUued M NPUMEHEHHUS 3TOro SIBJICHHUA B CIIEKTPOCKOIHH,

aTMOC(EepHON ONTUKE U JPYTUX MPUIOKCHHUSX.

1. MECTO JUCHOUMIIJIMHBI B CTPYKTYPE OIIOII BO

Jucuunnuna «JlononHuTenbHbIE TTaBbl Ja3epHon (u3uku» Bxoaut B moayins ®T.01,
otHocsmiics k yactu DT/, PakyabTaTMBHbIE TUCHUILUIMHBI 00pa30BaTEIILHON NPOTrpaMMbl
no nampasieHuio: 03.04.02 ®duszuka, npodpuib “Pu3nKa MaTepHAIOB TBePAOTEJbHOI
JJIeKTPOHUKU U (oToHuKH”. [laHHBIA CHELKYpC CBSI3aH CO CHELKYPCOM IIO aTOMHOM M
MOJIEKYJISIPHOM CIIEKTPOCKOIMH, KOTOPBIM BJIETCS BBOAHBIM KYpPCOM K 9TOW JUCLMIUIMHE, a C
JPYrOi CTOPOHBI UMEET CaMOCTOSITENIbHOE 3HAUEHUE IS YII1yOJIEHHOTO U3YUYEHHUsI COBPEMEHHBIX
METOJIOB U NMPUHIIUIIOB Ja3€pHON (QUKKHU.

Jlns u3yyeHus: JaHHOM y4yeOHOM AMCUMILIMHBI (MOIYJIsl) HEOOXOUMBI 3HAHUSI, YMEHUS U
HaBBIKH, (OPMUpPYEMbIE TTPEIIIECTBYIOIUMH TUCIUTUTHHAMH :
- Mexanuxa,
- Monexynapuas ¢usuxa;
- Dnekmpuuecmeo u MazHemusm,
- Konebanus u eoanvi. Onmuxa,
- Amomuas usuxa;
- Mamemamuueckuti ananus;
- Ananumuueckas ceomempusi;
- Jluneunas ancebpa;
- BexmopHnwiii u menzopuwiii ananus,;
- Hugppepenyuanvhvie ypasnenus,
- Unmezpanvhvle ypasnenus u 6apuayuoOHHoe UcyucieHue;
- Teopus ¢hyHkyuu KOMNIEKCHO20 NEPEMEHHO20;
- Teopemuueckasn mexanuxa,
- Keanmosas mexanuxa;
- Jlazepnas cnekmpockonusi,
- QusuKa KOHOEHCUPOBAHHO20 COCMOSHUS,
- Jlazepnas ¢ghusuxa.



TpeboBaHusi K pe3yJibTaTaM 0CBOEHHS TN CHUILTHHbBI

IIporiecc ocBOEHMS MUCLMIUIMHBI HampaBieH Ha (OPMUPOBAHME KOMIIETEHLUH B
cootBercTBuH ¢ ®I'OC BO 1 OI1 BO 1o gaHHOMY HarpapieHUIO MOJATOTOBKH (CIIEUATBHOCTH)

03.04.02 dusuka:

Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHs MO0 JUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMH JO0CTHKEHHUSI KOMIIeTeHIUH

Komnerenuus Nuaukaropsl Pe3ysabTarsl 00y4yeHnus
KOMIIeTEeHIM

[1K-3: Cnoocoben MPOBOJIUTH | 3HATh:
aHaJIN3 HOBBIX | AKTyaJlbHbIE ~ COBPEMEHHBIE  HaIlpaBJICHUS
HaIrpaBJIeHUN UCCIICIOBAHUM M ONBITHO-KOHCTPYKTOPCKUE
UCCIICIOBAaHUI ¥ OMBITHO- | pa3pabOTKU B 0OJIACTH Ja3epHON (DUBUKH.
KOHCTPYKTOPCKHUX VYMmers:
pa3paboTok B | IIpoBoguTe aHanM3 HOBBIX HAIIPABICHUU
COOTBETCTBYIOLIEH 00JACTH | UCCIEAOBAaHUI U  ONBITHO-KOHCTPYKTOPCKHUX
3HaHUH. pa3paboToK B 00JaCTH JIa3epHOH (PHU3HKH.

Bnaners:

METOJIaMU HCCIICIOBAHNH u
KOHCTPYKTOPCKHUX  pa3paboTOK B
Ja3epHON (PUBHKH.

OIIBITHO-
oOJactu




V. COJEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM TMCUMILTHHBI COCTaBJIsIeT 2 3a4eTHbIE eIMHHUIBI, /2 Yaca,

B TOM uncie 4]l yac KOHTAKTHOMH padoThI.

N3 aux PEAINIYETCA C UCIIOJIB30BAHUEM SJICKTPOHHOI'O O6y‘leHI/IH N JUCTAaHIIMOHHBIX 06p330BaTeJ'II)HBIX TEXHOJIOT Ui 'Q‘I&COB.

N3 Hux_18 gacoB — mpakTHUECKas MOATOTOBKA.
®opMa NPOMEKYTOUYHOM ATTECTANUN: 3a4eT.

4.1.
HHX KOJHYECTBA aKAIEMHUYCCKHX YaC0B

Couepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHO€ 10 TeEMaM, ¢ YKa3aHUEM BHUIAOB y‘leﬁHLIX 3aHATHII U 0TBEJEHHOI0 Ha

Ne Paznes nucouminHbl/ TEMA Buapl yueOHoO# paboThI, ®opMa TeKylIero
n/H 3 BKJIIOYAsi CAMOCTOSITENIbHYIO pa0OTy 00y4arouuxcs, | KOHTPOJIA
2 MPAKTUYECKYIO MOATOTOBKY U TPYIOEMKOCTD ycneBaemMocTu/
E (B yacax) dopma
= NPOMEKYTOYHOM
= aTrrecTanuu
§ KonTakTHas pa60Ta nmpernoaaBareiiia € (HO CeMCCTpaM)
§ 00yJaroIIUMHUC =
z =
K :
& = = <
5 S = =
o = =
a | = = =5 S
5 : ; § Jlexnmus | Cemunap/ KoncyabTamus 5 =
; = = IIpakTHYeckoe, g S
8 Q g \Z’ JraGopaTopHoe 8 <
R © 3aHsAATHE =
1 2 3 4 5 6 7 8 9 10
1 Jluneitnprit u HEJIMHEHHBIN pexumsr | 3 6 2 2 2 DKcmpecc-ompoc
B3aMMOJCHCTBUS  JIA3€PHOTO  M3JIyYeHHUS  C -
BEIICCTBOM.
2 PesxxuMbl caMoOKyCHPOBKH U puIaMeHTaLMH. 3 7 1 2 2 2 DKcnpecc-onpoc.
CobecenoBanne




6

3 I'eneparust mia3mel. 5 1 1 3 DKcIpecc-oIpoc.
] CobecenoBanue

4 MexaHu3Mbl 1eeKTO0Opa3oBaHusI. 1 1 1 3 DKcIpecc-oIpoc.
6 CobGecenoBanue

5 CoBpeMeHHBIE MPUIIOKEHUS U IEPCIIEKTUBBI. 8 1 2 2 3 DKcIpecc-oIpoc.
CobecenoBanue

6 TpexmepHoe TSATHO DpH. 7 2 2 3 DKCcIpecc-oIpoc.
) CobecenoBanue

7 Mexann3M KOH(OKAILHOTO MHUKpOCKOma. Turebl, 7 1 2 2 3 DKcIpecc-oIpoc.
cnennguKa, pernraeMble HayqHbIE 3a/1a9u. CobecenoBanue

8 MyJIbTUILUICKCHPOBAHUE. dnyopodopsi. 7 2 2 2 DKcnpecc-onpoc.
Busyanuzanus HECKOJIBKUX Pa3IUIHBIX 1 CobecenoBanue
(hayopodopoB B OAHOM 00pasiie; OJHOBpEMEHHAs
BU3yaJIU3allisi HECKOJIBKUX MPOIIECCOB.

9 HUccnenoBanne MOpGh O YHKIIMOHATBHBIX 7 2 2 3 DKcnpecc-onpoc.
ocoOeHHOCTEH  OWONOTMYECKUX OOBEKTOB  IpHU CobecenoBanune
MOMOIIY KOH(OKAILHOW JIa3epHONW CKaHUPYOIIeH i
MHKPOCHEKTPOCKOIIHH.

10 | KondokanpHas JTIOMHHECIIEHTHAS CKaHUPYIOIIAs 8 2 2 3 DKcIpecc-oIpoc.
Jla3epHast MHUKPOCIIEKTPOCKOITHUS OJIMHOYHBIX CobecenoBanue
MOJIKYJl M LEHTPOB OKpacku. DIyKTyupyroras 1
(uryopecieHIMs. OJMHOYHBIX LEHTPOB OKpPAackKH B
KpHCTaJLIax.

3a4yeT 1
HUToro yacon 72 6 18 18 27 8
4.2. I1nan BHEAyANTOPHOH CAMOCTOATEIbHOI Pa00ThI 00y4AIOIIMXCS 110 AUCHHUILINHE
CamocrosiTenpHas paboTa 00yJaromuxcs YuebHo-
OueHOque METOAUYECCKOC

CeMeCTp Hazsanue pasaciia, TEMBI BI/III CAMOCTOSTENLHOM DAGOTE Cpoxku TpyaoeMKocTh CPENICTBO obecrnieueHue 5
p T — (uac.) pen CAMOCTOATENBHO

paboThI




CamocrosiTenpHas paboTa 00yJarommxcs YaebHo-
Cemectp HasBanue paznena, Tembl Cpo T Oneroaroe %%Ziitzeeiﬁe
’ Bun camocrositensHoM paboTh porH PYAOCMEOCTE CPENCTBO y
BBITIOJTHEHHS (aac.) CaMOCTOATENBHOM
paboTsl
3 Jluneitnplii W HeMUHEWHBIM pexumbpl| [lOAroTOBKA K ayJAUTOPHBIM 3aHSTHUSM II0 2 DKcnpecc-onpoc [1_18]
B3aMMOJIEHCTBHS JIA3€PHOrO M3JIyYEHHUS C yKasaHHO# Teme. 3ydenne HayqHOU U B reucnne
BEIIIECTBOM. criennanpHoi y4eOHOil TuTepaTyphl. cemectpa
3 Pexnmbl caMO(hOKYCHPOBKHU u| IloaroToBka K ayJUTOPHBIM 3aHATHAM IO B redcHne 3 DKCIIPECcC-0npoc [1-18]
q)HHaMeHTaLU/H/L yka3aHHOU Teme. V3yueHune HaydHOU u cemecTpa
CHenHanbHON yueOHOM IUTepaTyphl.
3 I'enepauust maa3mel. [ToaroToBka K ay JUTOPHBIM 3aHATHAM IO B Teuenne 2 9KCHpeCC-OHpOC [1_ ]_8]
yKa3aHHOU TeMe. M3ydyeHne HayuyHOU U
CHenHanbHON yueOHOM IUTepaTyphl. cemectpa
3 |Mexanusmsl geeKkTo00pa3oBaHHS. IToaroroBka K ayAMTOPHBIM 3aHSTHSIM O B reverie 3 DKCIpecc-onpoc [1-18]
yKa3aHHOU TeMe. M3ydyeHne HayyHOU U
CHenHanbHON yueOHOM IUTepaTyphl. cemectpa
3 CoBpeMeHHbIE IPUIOKEHUA n| Iloaroroska k ayAMTOPHBIM 3aHATHAM 110 B Teuenne 3 DKcnpecc-onpoc [1_ 18]
MIEPCTIEKTHBBI. yKa3aHHOU Teme. M3yueHue HaydyHOU U cemectpa
cHenxanbHON yueOHOM IUTepaTyphl.
3 TpexmepHoe MATHO DpH. IToaroroBka K ayAUTOPHBIM 3aHATUAM 110 B teucnue 2 JKcrpecc-onpoc [1- ]_8]
yKa3aHHOU TeMe. M3ydyeHne HayuyHOU U ceMecTpa
CHeaIbHON y4eOHOM JINTepaTyphl.
3 Mexann3M KOH(POKAIFHOTO MHKpockoma.| [loaroroska k ayIMTOPHBIM 3aHATHAM MO B teuenne 3 DKcrpecc-onpoc [1-18]
Tumbl, cnenuduka, peliaeMble HaydHble| — YKasaHHON Teme. M3yuenue HaydHON U cemectpa
3a/1a4H. CHeUaIbHON y4eOHOM InTepaTypshl.
3 MynbpTUILIEKCUPOBAHUE. dnyopodopsl.|  Tloaroroska K ayJMTOPHBIM 3aHATHAM 10 B teuenue 3 DKcrpecc-onpoc [1- ]_8]
Busyanuzamms HECKOJNBKUX — Pa3sIHYHBIX yKa3aHHOU Teme. M3yueHue HayuyHOHU U cemecTpa
dyopodopos B OmHOM  0OpasIe; CrenManbHON yueOHOM IuTepaTypshl.
OJHOBpEMEHHAs BU3yaJIM3aLus
HECKOJIBKMX IPOILIECCOB.
3 UccnenoBanne mopdodyHkimoHanpHbIX| [10AroTOBKA K ayIMTOPHBIM 3aHATHAM MO B teuenne 3 DKCIpecc-onpoc [1-18]
0COOEHHOCTell OUONOrMYecKHX OOBEKTOB|  YKa3aHHOM Teme. M3yueHne HayqHON 1 cemecTpa

Py MOMOIIM KOH(OKAJILHOU JIa3epHOU
CKaHUPYIOIIEH MUKPOCIIEKTPOCKOIIHH.

CreuaIbHON y4eOHOH IuTeparyphl.




CamocTtosTenpHas paboTa 00yJaronmxcs YuebHo-
OLEHOYHOE METOINYECKOE
Cemectp Hassanue pasznena, TeMbl B 4 a6 Cpoxn | TpymoeMkocTh obecreuenue
W]l CaMOCTOSITETbHON Pa0OThI R — (aac.) CpEeICTBO CAMOCTOSTEIIBHOI
paboTsl
3 KoudoxanbHas moMuHecHeHTHas| [loAroroBka K ay IUTOPHBIM 3aHATHAM I10 B Teuenne 3 DKcnpecc-onpoc [1_18]
CKaHUpYIOIIasg JlazepHas yKa3aHHOU TeMe. M3ydyeHne HayuyHOU U ceMecTpa
MHKPOCIIEKTPOCKOITHSI OIMHOYHBIX crieuaIbHON y4eOHOM IuTeparTyphl.
MOJIEKYT u IIEHTPOB OKPACKH.
dayKkTyHpyromas (bayopecuieHIHs
OJMHOYHBIX  IICHTPOB  OKpPackH B
KpHUCTaJIax.
OO0t 00beM CaMOCTOSTEIIBHONW PaOOTHI MO TUCIUTIINHE (Yac) 27

W3 HUX 00BbEM CaMOCTOATEIILHOM PaObOThl € UCIOJIB30BAHHEM JJICKTPOHHOTO O0YUYCHUS M TUCTAaHIIMOHHBIX
00pa30BaTeIbHBIX TEXHOJIOTHH (4ac)




4.3. Copepxxanue yueOHOro MaTepuasa

Paznen 1. HeuuHeiiHoe B3auMoJelicTBHe MHTEHCHBHOIO JIA3ePHOI0 M3JYYeHHS C
NMPO3PavYHBIMH CPeJaMH
1. JIuHelHbIN U HENMHENWHBIN PEKUMBI B3aUMO/IEUCTBHUS J1a3€PHOT0 U3TYyUEHHS C BELLIECTBOM.

2. Pexxumpbl caMoOKYCHPOBKHY U (prJTaMEHTAIINH.
3. I'eneparus mia3mol.

4. Mexanu3msl 1e(heKTo00pa3zoBaHus.

5. CoBpeMEHHbIE IPUIIOKEHUS U IEPCIIEKTUBBI.

Pasznesa 2. KondokaibHasi TIOMUHECHEHTHAS] CKAHMPYIOLIAs JIa3epHAsi MUKPOCIEKTPOCKONMSI
¢ BpeMEeHHBIM pa3pelieHueM

6. TpexmepHoOe MATHO DpH.
7. MexaHn3M KOH(OKATLHOTO MUKpOCKOMA. TUIbL, cienuduka, penraeMble HAy9IHbIC 3a/1a49H.

8. Mynbrunnekcupoanue. Dayopodopsl. Busyanuzamus  HECKONBKUX  Pa3lIUYHbBIX
¢bryopohopoB B 01HOM 00pasiie; OJHOBPEMEHHAsI BU3YyaJIN3allisl HECKOJIBKHX IPOIIECCOB.

9. HUccnenoBanne MophodyHKIIMOHATBHBIX OCOOCHHOCTEH OHMOJIOrHMYECKUX OOBEKTOB NpHU
MOMOIIY KOH(OKAIBHOM JTa3epHON CKaHUPYIOLIEH MUKPOCTIEKTPOCKOITUU

10. KondokanpHas IJIOMHHECHEHTHAsS CKaHHPYIOUIAas Jia3epHas MHKPOCIIEKTPOCKOIHS
OJMHOYHBIX MOJIEKYJ M LEHTPOB OKpacku. DuykTyupyromas (GayopecueHIHs OAMHOYHBIX
LIEHTPOB OKPACKU B KPUCTAJLIAX.
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4.3.1. IlepeyeHb CceMHHAPCKHUX, NMPAKTHYECKHX 3aHATHI M J1a0OPATOPHBIX
pador
Ne Ne HaumeHoBaHue TpynoeMkocTh OueHounbie | @opMupyemMbie
/H | pa3gena CEeMHHAPOB, (uac.) cpeacTrsa KOMIIETEHIM U
H TeMbl NPAaKTHYECKHUX U BCEro | M3 HUX (uHaUKaTOPBHI)*
JIa00paTOpPHBIX PadoT | YacoB | MPAKT.
MOAT.
1 2 3 4 5 6 7
1 | Paszmen 1. | JIuHeHHBIH W HETMHEHHBIH 2 DKCIpecc-o1poc. [1K-3
Tema 1. PEKUMBI  B3aUMOJCHCTBUS 5 OneHkH 32
Ja3epHOTO  M3IIyYeHHS C pelieHue 3axay
BEIIIECTBOM.
2 | Pasmen 1. | Pexumsl 2 DKCIpecc-onpoc. I1K-3
Tewma 2. caM0o(OKYCHPOBKH u 2 OrneHku 3a
¢buraMeHTalHu. pelieHye 3aaa4
3 | Pazmen 1. | ['eneparust mna3msr. 1 DKcmpecc-onpoc. [1K-3
Tema 3. 1 OneHkH 32
pelnieHue 3aaa4y
4 | Pazmen 1. | MexaHnu3mbl 1 DKcmpecc-onpoc. [1K-3
Tewma 4. nedeKkToo0pa3oBaHusl. 1 OrneHky 3a
peuieHue 3aaa4y
5 | Pasmen 1. | CoBpeMeHHBbIC 2 DKcmpecc-omnpoc. I1K-3
Tema 5. MPUIOKEHUS u 2 OLeHKH 3a
HEePCIICKTHBEL penieHue 3a1a4
6 | Pasmen 2. | TpexmepHoe msATHO DpH. 2 DKcmpecc-omnpoc. I1K-3
Tema 1. 2 OneHkH 32
penieHue 3a1a4
7 | Pazmen 2. | Mexanu3m KOH()OKaJILHOTO 2 Oxcnpecc-onpoc. I1K-3
Tema 2. MHKpPOCKOTIA. Twurel, 5 O1LeHKH 3a
crieruduka, peraemble penieHue 3a1a4
Hay4YHbIE 331a4H.
8 | Pasmen 2. | MynbTHILUIEKCUPOBaHUE. 2 DKcmpecc-omnpoc. I1K-3
Tema 3. diryopodopsl. OreHkH 3a
Busyanuzanms HECKOIBKHX penieHue 3a1a4
pa3inuuHbBIX  Guryopodopos 5
B OJTHOM oOpasiie;
OJTHOBpEMEHHasI
BU3YyaJIU3alUsl HECKOJIBKUX
TPOIIECCOB.
9 | Pasmen 2. | UccnenoBanue 2 DKcmpecc-omnpoc. I1K-3
Tema 4. MOp¢ O YyHKINOHATBHBIX OneHky 3a
ocobeHHOCTEH peleHue 3axay
OMOJIOTHUECKUX OOBEKTOB 5
npu MIOMOIIH
KOH(OKaIbHOW  J1a3epHOi
CKaHUpYOIEen
MHKPOCIICKTPOCKOITNH.
10 | Pazgen 2. | Kondoxkanbhas 2 Oxcnpecc-onpoc. I1K-3
Tema 5. JIFOMUHECLICHTHAs OneHku 3a
CKaHWpywomas  JiazepHas peleHve 3aaa4y
MHUKPOCTIEKTPOCKOITHUS 2
OJJMHOYHBIX  MOJIEKYJl H
HEHTPOB OKPACKH.
DuyKTyupyromas




11

dbyopecreHIus
OJTMHOYHBIX

OKpaCKH B KpUCTAJLJIAX.

IIEHTPOB

4.3.2.

CTYA€HTAaMH B PAMKaXxX caMocToATebHO padotsl (CPC)

Hepeqenb TeEM (BOHPOCOB), BbIHOCUMBIX Ha CaAaMOCTOATEJIbHOC U3YUCHUE

Ne Tema 3aganue ®opmupyemast NAK
n/n KOMIIeTeHIIU S
1 2 3 4 S
1 JIuHeHBIl U HEeIWHEHHBIH [ToaroroBka kK ayTUTOPHBIM TIK-3 TIK-3
PEKUMBI  B3aMMOJCHCTBUS | 3aHATHSAM IO TEMaM, BEIHECECHHBIM
JA3€pHOTO  HU3JIyYeHHS C Ha CaMOCTOSATENIbHOE U3Yy4EHHE.
BEILIECTBOM. N3yuyeHune Hay4yHOU U crielnagbHON
y4eOHOM JIUTEPATYPHI.
2 Pesxxnmbl IToaroroBka K ayAUTOPHBIM T1K-3 TIK-3
caMO(OKYCHUPOBKH W | 3aHATHAM IO TEMaM, BEIHECECHHBIM
¢duiameHTauy. Ha CaMOCTOSATENIbHOE H3Yy4EHHE.
N3yuenune HaydHOU U criel[UaIbHON
y49eOHO! JIUTEPATYPHI.
3 ['enepanust m1a3mBbl. [ToaroroBka Kk ayTUTOPHBIM T1K-3 TIK-3
3aHSATHAM 110 TeMaM, BEHIHECEHHBIM
Ha CaMOCTOATEIbHOE U3yUEeHHE.
N3yuyeHune HayyHOU U crienagbHON
y49eOHOU JIUTEPATYPHI.
4 MexaHu3Mbl IToaroroBka k ayAUTOPHBIM T1K-3 TIK-3
neeKToo0pazoBaHusl. 3aHATHUAM T10 TeMaM, BEBIHECEHHBIM
Ha CaMOCTOSATENILHOE HU3YyUEHHE.
N3yueHune Hay4yHOU U criel[UaIbHON
y4eOHOM JIuTepaTyphl.
5 CoBpeMeHHBIE [ToaroroBka Kk ayTuTOPHBIM TIK-3 TIK-3
MPUIOKEHUS W | 3aHATHSAM 110 TEMaM, BEIHECEHHBIM
MEPCIEKTHBEI. Ha CaMOCTOATEIbHOE U3yUECHHE.
N3yuenune HaydHOU U criel[MaIbHON
yueOHOM TUTepaTyphl.
6 TpexmepHOe MATHO DpH. [TonroroBka k ayJUTOPHBIM I1K-3 I1K-3
3aHSATHAM TI0 TEMaM, BEBIHECEHHBIM
Ha CaMOCTOSATENILHOE H3YyUEHHE.
N3yuyeHue HayyHOU U crienanbHON
y4eOHOM JIUTepaTyphI.
7 MexaHu3M KOH(POKaIHLHOTO IToaroroBka k ayAUTOPHBIM T1K-3 TIK-3
MHKPOCKOIIA. Tunel, | 3aHATHSIM [0 TEMaM, BEHIHECEHHBIM
cneuuduka, peaeMele Ha CaMOCTOATEIbHOE U3yUEHHE.
HAy4HBIC 3a/1a4U. N3yyeHne Hay4yHOU M clielHaibHON
yueOHOI TUTepaTyphl.
8 | MynbTHIUIEKCHPOBAHUE. I1K-3 IK-3
Dryopodoper. [ToaroroBka k ayAUTOPHBIM
Buzyanuzaius HECKOIbKHUX
PASTHIHBIX  (BAYOPOhOPOB 3aHATHSIM IO TEMaM, BEIHECEHHBIM
s OTHOM obpaste; Ha CaMOCTOATENIBHOE H3YHeHHE.
OHOBpEMEHHas Uzyuenue Hay'HOH M CTIEHATbHON
yueOHOI TUTepaTyphl.
BH3yalH3alysd HECKOIbKUX
IIPOLIECCOB.
9 | Uccnenosanue [loaroToBka K ayAUTOPHBIM I1K-3 IK-3
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2)
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MophodyHKIMOHATIBHEIX 3aHATHAM II0 TEMaM, BEIHECCHHBIM
ocoOeHHOCTEN Ha CaMOCTOSATENILHOE U3Yy4EHHE.
Ouonornueckux 0O0beKkTOB | l3ydyeHne HayyHOHW M crielUATbHON
npu MTOMOIIH yueOHOI TUTEpaTyPBI.
KOH(OKAIBHOH  JIa3epHOM
CKaHMpYIOLIeH
MHUKPOCIIEKTPOCKOIHH.
10 | KondoxkansHas I1K-3 I1K-3
JIIOMHHECLICHTHAs
CKaHWpylollasg  Jla3epHas
Pyrotit p [loaroroBka k ayAUTOPHBIM

MHUKPOCIIEKTPOCKOIIHUS

3aHSATHAM TI0 TEMaM, BEIHECEHHBIM
OJUHOYHBIX MOJICKYJI H

Ha CaMOCTOSTENILHOE H3Yy4eHHE.

LIEHTPOB OKPAcCKH. . .

W3yuyeHne Hay4yHOU U CHeLUaIbHON
OnyKTyupyromas N

y49e0HO! IUTEPATYPHI.

(hayopecueHIHs
OJIMHOYHBIX LEHTPOB

OKpPaCKM B KpUCTaJUIaX.

4.4, MeTtoauyeckue yka3aHHsl M0 OPraHHM3alUM CAMOCTOSITEIbHON PadoThI
CTY/IEeHTOB

CamocrosiTenbHas padboTa pean3yercs:

1) HemocpeacTBEHHO B TpOIECCE AyAMTOPHBIX 3aHATHH, MPH BBIMTOJHEHHH MPAKTHYCCKHX
pabor.

2) B KxoHTakTe ¢ mperojaBaTeeM BHE PAaMOK PACIHMCAHHS - HAa KOHCYJIbTAUAX MO Y4eOHBIM
BOIIPOCAM, B XOJI¢ TBOPYECKUX KOHTAKTOB, IPHU JUKBUAAIMH 33J0JDKEHHOCTEH, NpU
BBITIOJTHEHUH UHIUBUAYATbHBIX 331aHUN U T.1.

3) B OubGamoteke, joma, B OOLICKHUTHH, HA Kadeape MpH MOArOTOBKE K ayJAMTOPHBIM 3aHSATHIM
[0 TeMaM, BBIHECEHHBIM Ha CaMOCTOSTENIbHOE HM3y4eHHE, M MPU U3YYCHUU HAYyYHOU H
CHELHaTIbHON yueOHOU JIUTEpaTyphl.

CaMocTtosiTenbHOH paboTa CTYJEHTOB MOXKET OBITh Kak B ayJuTOpUHU, TaK U BHE e€e.
Breaynuropnas camocTosiTesbHass padoTa CTYACHTOB TaK)Ke BKJIIOYACT B €e0S MOJATOTOBKY K
YCTHBIM OIpOcaM MO0 KaXJIOMYy U3 H3y4aeMbIX paslenoB. Takxke caMocToATeldbHas padoTta
M0/Ipa3yMeBaeT CHCTEMAaTUYECKUI MOJIX0J K OOY4eHMIO, B COOTBETCTBUU C IPEAJIOKEHHBIM B
pasnene 4.1 rpadukom, 4yTO, B CBOIO OYepeab, CIOCOOCTBYET MOJYYEHMIO 3aueTa M0 JaHHOU
JTUCITUTITUHE.

4.5. IlpumepHasi TeMaTHKA KYPCOBBIX padoT (MPOEKTOB)

KypcoBblie paboTbl y4eOHBIM TJIAHOM HE MPeyCMOTPEHbI

V. YYEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
JUCHUILIMHBI (MOLYJIS)

a) OCHOBHas JUTepaTypa

Jemtpénep, Boabdranr. CoBpemenHas naszepHas crekrpockonus [Tekct] : yued. mocobue / B.
Hemtpénep ; mep. ¢ anri.. M. B. PaOununa, JI. A. Menpaukos, B. JI. Jlep6oB ; pen. JI. A.
MenbHukoB. - onronpyansiit : U3a. gom "Uatennext", 2014. - 1071 c. ; 22 cm. - ISBN 978-5-
91559-114-0. — (2 7k3.)

3namenckuii, Huxonait BaagmmupoBuu. CroexkTpel M JHHAMHMKA ONTHYECKHX IEPEXOIOB
penko3emMenbHbIX HOHOB B Kpuctamuiax / H. B. 3namenckuii, 10. B. Mamtokun. - M. : ®u3zmaTiur,
2008. - 191 c. : rpad. ; 22 cm. - bubmmorp.: ¢. 179-188. - ISBN 978-5-9221-0947-5. — (2 2x3.)




3)

4)

5)

6)

7)

8)
9)
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Kpemepce, I3Bua A.. JlazepHo-UCKpOBasi SMUCCUOHHAs criekTpockonus [Tekct] : mep. ¢ anri. / J1.
A. Kpemepc, JI. 1. Pagzuemcku ; pea. H. b. 3opos. - M. : Texnocdepa, 2009. - 358 c. : un., [5] Bk
7. UB. Ui ; 25 cM. - (Mup usuku u Texauku). - bubnauorp. B koHIe rias. - [Ipeam. ykas.: c. 345-
358. - ISBN 978-5-94836-235-9. — (2 3k3.)

lanaeB A.A. OCHOBBI (pU3MUECKOTO0 MaTEPHAIOBEICHUS [ DIEKTPOHHBIN pecypc] : yued. mocobue
: B 2 4./ A. A. llanaes. - OBK. - Upkyrck : Usn-Bo UI'Y, 2013. - Pexum pocryma: D43
"bubnuotex". - Heorpanuy. goctym. - ISBN 978-5-9624-0883-5

®pum C. J. Ontudeckue CneKTpbl aToMoB [DnekTpoHHbI pecype] / C. 3. ®pum. - Mocksa :
Jlans, 2010. - 644 c. : wun., Ttabm - (YueOHuku s By30B. CrenuanbHas JHUTEpaTypa)
(Knaccuueckas yueOHast nurepaTrypa no ¢usuke / pen. coser : JK.M.Andepor (mipen.) [u ap.])
(JIyumme xnaccuueckue yueOHukn). - Pexxum nocryna: ObC "U3narensctBo "Jlans". - Heorpanuu.
noctyi. - [IpeaM. ykas.: ¢.637-640. - bubnuorp. B konue ri1. - ISBN 978-5-8114-1143-6

0) nomoJHHMTe/bHasl ydeOHas JIMTeparypa:
JletoxoB, B. C. Henunelinas na3epHasi CIIEKTPOCKOIHS CBEPXBBICOKOTO pazperieHus [Tekct] :
HayuyHoe usnanue / B. C. Jletoxos, B. II. Ye6oraeB. - M. : Hayka, 1990. - 511 c. : un. ; 22 cwm. -
bubGmmorp.: c. 481-507. - ISBN 5-020-14040-6. — (2 7x3.)
Manebiie, B. A. OcHOBBI KBaHTOBOM AJIEKTPOHUKH U Jia3epHOM TexHUKH [TekcT] : y4eb. mocobue
s cTyq. By30B / B. A. Mansimes. - M. : Beicmn. mik., 2005. - 543 c. : un. ; 22 cm. - bubauorp.: c.
536-539. - ISBN 5-06-004853-5. — (1 3k3.)
P.ITanTemn, I'.Ilyrxod. OcHOBBI KBaHTOBOM 3JIEKTPOHUKH. — M. «Mup», 1972.
AxmanoB C.A. MeToapl HENMHEWHON ONTHKU B CIEKTPOCKONHHM pPACCESHUS CBETa: aKTUBHAs
criekTpockonus paccesiHust cBeta [Tekcer] : HayuHoe m3nanue / C. A. Axmanos, H. 1. Koporees. -
M. : Hayka, 1981. - 543 c. : un. ; 21 cm. - (CoBpemeHHbIe TpoOsieMbl pu3ukn). - bubnuorp.: ¢. 513-
539. — (3 7K3.)

10) ManbikuH, D.A. Ontrdeckas 3xo-crekrpockonus [Tekct] : HayuHoe uznanue / J. A. ManbikuH, B.

B. Camapues ; otB. pen. C. A. Axmanos ; AH CCCP, Kazan. ¢un., Kazan. ¢us.-rexs. un-t. - M. :
Hayxka, 1984. - 270 c. : un. ; 22 cm. - buGnuorp.: c. 244-268. — (2 5k3.)

11) JI. Annen, Ix.26epnu. OnTHyeckuil pe30HAHC U IBYXYPOBHEBbIC aTOMBL. - M., 1978.
12) EnbsitueBud, M. A. AtoMHast u MoJekyssipHas criektpockomnust [Teker] / M. A. EnpsimieBud. - M. :

KomKnura, 2006 - . - 21 cm. — [U.2] : AtomHas cnekrpockemud.= 3= u3s. - 2006. - 415 c. : u. -
Tpenm. ykas.: ¢.404-415 . - ISBN 5-484-00686-4. — (1 ax3.)| Caepsudp®iB 1Y

i

B) Ilepeuyensn pecypcoB HH(pOPMALMOHHO-TEJIEKOMMYHUKALMOHHOH ceTH
"UHTepHeT", MO0JIE3HBIX VIS OCBOCHUS TUCIHIJIMHBI

13) Hb UT'VY http://library.isu.ru/ru

14) D543 «bubmumorex» https://isu.bibliotech.ru/
15) DBC «Jlanby http://e.lanbook.com/

16) DBC «PykonT» http://rucont.ru

17) DBC «Aubykce» http://ibooks.ru

18) B cucreme obOpazoBarensHoro moprana MI'Y (http://educa.isu.ru/) pasmemieHsl MeTOIUYECKHUE

MaTCpHaJIbl U 3a/IaHUA.


http://library.isu.ru/ru
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
http://educa.isu.ru/
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VI. MATEPHAJIbHO-TEXHUYECKOE OBECHEYEHUE JUCLHUILINHBI
(MOJY.JI5T)

6.1. YuebHo-1a00paTOpHOE 000PY/A0BaHHUE:
HpaKTI/I‘IeCKI/Ie 1 JICKIHUOHHBIC 3aHATUA II0 HaHHOﬁ AUCHUIUIMHE MPOBOIAATCA B yqe6H0171

ayJTUTOPHUH TI0 PACTIHCAHUIO.

JlaGopaTopHoe obopynoBaHue:

Jlazepnvie 2n1emenmyl, NACCUBHbIE  HACBIWANOWUECS JA3epHble  3Ameopbl, UOHHbLIE
KpUCMAbl, aKmusuposanuvlie UOHHbIE KPUCMALIbI, MOHOKPUCIALLbLI C YEHMPAMU OKPACKU.
Oxcxypeust 6 Upkymcekuu guruan Unemumyma nazepnou gusuku CO PAH 0ns o3naxkomieHus ¢
9KCNEPUMEHMANIbHOU MEXHUKOU JIA3epHOLl CHeKMPOCKONUU, ¢ NUKOCEKYHOHbIMU, HAHOCEKYHOHbIMU
U HenpepvleHbIMU JIA3EPHLIMU UCMOYHUKAMU, KOHMOKAIbHLIM CKAHUPYIOWUM (DIyopecyeHmHbIM
MUKPOCKONOM C NUKOCEKVHOHBIM 8PEMEHHbIM Pa3peuleHuem, CUCIEeMamu 8pemMs-KOPPenUpo8aHHO20
cuema ¢omoHos Ha 6aze NABUHHBIX (POMOOUOO08, AOCOPOYUOHHBIMU CNEKMPOGOomomempamu u
Y®-UK cnexmpogprioopumempamu.

Ha daxkynerere wnMeeTcs KOMIBIOTEPU3MPOBAHHAS aAyJUTOPUS C HEOTPAHHYCHHBIM
noctynmoM B VHTEpHET W CTaHIAPTHBIM MPOTPAMMHBIM OOECIEYCHHEM C BO3MOKHOCTHIO
MIPOCMOTpa MPE3eHTALUNA U APYTrUX MaTepHalioB MO Kypcy (B paMKax CaMOCTOATEIbHOM pabOThI
CTYICHTOB) M OOpaOOTKH OSKCIEPUMEHTAIbHBIX JaHHBIX B CTAHJAPTHBIX MporpamMmax st

MOCTpOEHUs rpaduKOB, TAOJIMI] ¥ MPOBEJACHUS Pacu€ToB (B paMKax J1abopaTOPHOTO MPAKTUKYMA).

6.2. IIporpamMmmHoe obecneveHue:
CrangapTHble cepBUCHI ceTH VIHTepHET, cTaHAapTHBIE CPEICTBA MPOCMOTpa Mpe3eHTAHA 1
IPYTUX MaTepuayioB MO KypCy, CTaHJapTHBIE MPOrPaMMBbl JIJIsl MOCTpOeHUs: rpaduKoB, TaOIHIl U
MPOBEJICHUS PaCUETOB.

6.3. TexHn4eckue u 3JIEKTPOHHbIE CPEACTBA.
I[J'ISI MMPOBEACHUA MPAKTHUYCCKUX W JICKIHOHHBIX 3aHSATHI B KauyeCTBE ACMOHCTPAIIMOHHOI'O

000py/I0OBaHUsl MCHOJIB3YIOTCS NMPOEKTOP, SKpaH U MesioBasi JocKa. Mcrnonb3yroTcs COBpEMEHHbIE
oOpa3oBaTeNbHble TEXHOJOTMU: HH(OpMalMOHHBIE (IeKUuu U mpe3eHTanuu B Power Point),
NPOEKTHbIE (MYJIbTHUMEAMA, BHJIEO, JOKyMEHTallbHble (uibMbl). lcmonp3oBaHue TIi100abHON
KOMIIBIOTEPHOM CEeTH MO3BOJsIeT 00eCHeYuTh JOCTYNHOCTh MHTEepHET-pecypcoB M peaan3oBaTh
CaMOCTOSITENIbHYIO pabOTy CTYJEHTOB, B X0/I€¢ KOTOPOH OHM MOTYT BBIYMTHIBATh HAyYHbIE CTAaThU 110
TeMaM Kypca. Ha nekmusx MoryT HCToiib30BaThCsl MyJIbTUMEIUMHBIE cpeacTBa: mpoektop (CASIO
XJ-A241), nepenocHoii skpan (Classic Solution, T195x195/1IMW-LU/B), Hoytoyk Lenovo B590.
Ha (¢akynprere uMeeTcsi KOMIBIOTEPU3HUPOBAHHAS  ayIUTOpHs, MpeAHA3HAYeHHAs  JUIs
CaMOCTOSITENIbHOM pabOThl, C HEOTPAaHUYEHHBIM JIO0CTYIIOM B MIHTEpHET.

VII. OBPA3OBATEJIBHBIE TEXHOJIOT'MA
Kraccuueckue NEKIMOHHbBIE U TPAKTUYECKUE 3aHATHS, SKCIIPECC-OMPOCHI.
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VIII. OIEHOYHBIE MATEPHAJIBI VI TEKYIIEI'O KOHTPOJISA U

IMPOMEXYTOYHOM ATTECTAIIUA

®onx oneHouHBIX cpeacTB (POC) nmpeAcTaBieH B IPHIOKCHUH.
OueHoYHbIE MATEPHAJIBI /151 BXOJHOT'0 KOHTPOJIS:
[IpoBoauTCs OMPOC HA MEPBOM 3aHSITHH.

OueHoYHbIe MATEPHAJIBI TEKYIIET0 KOHTPOJIA:

Conepkanre ydeOHOTO Marepuana pasfeneHo Ha auaakthdeckwe eauHuinl (JE) —

NpECAMETHBIC TCMbI, IMOAJICKAIIHUE O65I33TCJ'II)HOMY HN3YUYCHUIO U YCBOCHHUIO B IIPOLECCE 06yqu1/1>1.

VuuteiBaeTcs IMPOMECIKYTOYHAA arrecranus 1o uroram CaMOCTOSTECIbHOM pa6OTBI,

MPeyCMOTPEHHOM MMPOrPaMMOil Kypca.

1)
2)
3)
4)
5)
6)
7)
8)

9)

OueHouyHble MaTepPHAJIBI [IJIsl IPOMEKYTOUYHOI aTTecTAlMU:
Ipumepnsiii cnucox 60npocos Kk 3auemy:
JIMHEHBIN 1 HETUHEWHBIA PEXKUMbI B3aUMOJICVCTBHS JIA3€PHOIO U3JTyUYECHHS C BEIIECTBOM.
Pexxumbl caMOOKYCHPOBKY M (PrJITAMEHTAITHH.
I'eneparus mia3mel.
Mexanu3mbl 1eeKT000pa3oBaHUsI.
CoBpeMEHHBIC PUITOKCHUS U TTEPCIICKTHBBIL.
TpexmepHoe nsiTHO DpH.
Mexanu3m KOHPOKATEHOTO MUKpOCKoNa. Tumbl, ceruduka, peraeMple HayqHbIe 3a]a4u.
MynbsTuiekcupoBanue. Busyanuzaius HECKONIbKUX Pa3IuUHbIX (IyopodopoB B OTHOM
o0pa3Iiie; 0THOBPEMEHHAs BU3yaIH3alisi HECKOJIBKUX MPOIECCOB.
KondoxkanpHas TIOMHHECIIEHTHAS CKAaHUPYIOIIAs JJa3epHask MEKPOCIIEKTPOCKOITHS OTMHOYHBIX

MOJIEKYJ U IEHTPOB OKPACKH.

10) ®nykryupytorias GiayopecieHIns OMHOYHBIX [IEHTPOB OKPACKH B KPHCTAJLIAX.

[Tporpamma cocraBiieHa B coorBercTBUU ¢ TpeboBanusmu OI'OC BO mno HampaBieHHIO

noarorosku 03.04.02 dusuka.

Hacmoswas npoecpamma, me mooicem Ovimb 6ocnpoussedena HuU 6 Kakou ¢hopme 0Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeuletusl Kagheopul-paspabomuuxa npocpammol.
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MuHHCTEpPCTBO HAYKHU M Bbicuiero oopasoBanusi Poccuiickoit ®exepaunu
®enepanbHOe rocy1apcTBeHHOE 010/1KeTHOE 00pa3oBaTeIbHOE YUpeKIeHne
BbICIIET0 00Pa30BaAHUA
«HpKyTCKHil TOCY1aPCTBEHHbIN YHHBEPCUTET»

(PIr'e0OY BO «HUI'Y»)
®daxkynpret (MHCTUTYT) PU3ndeckuid HaKyabTeT

Kadenpa_ OOmieit 1 skciepuMeHTaIbHON HU3UKH

P®OH/J ONEHOYHbLIX CPEIACTB

mo qucuumnanae OT/1.01 JlonoJHUTENbHBIE IT1aBbI JIA3€PHOU (DU3UKHU

HanpasjeHue moaArorosku_03.04.02 dusuka

HaNpPaBJeHHOCTH (mpopuib) Pr3rKa MATEPUATIOB TBEPAOTEILHOU
DJIEKTPOHUKHU U (POTOHUKH

Upxkytck, 2025



17

OnoOpen
YMK ¢uznueckoro paxynprera Pa3paboTaH B COOTBETCTBHHU C
ITpoTo ‘ «21» despansa 2025 r. npukazom oT 7 aBrycta 2020 r. Ne 914 06
yTBEPKJIeHUU (peepaibHOro
.H., ipoeccop rocyJapCTBEHHOT0 00pa30oBaTEIBLHOTO
H.M. bynnes CTaHJapTa BBICIIET0 00pa30BaHUS -

MarmcTpaTypa 1o HampaBICHUIO
noaroroBku 03.04.02 pusuka
C yueToM TpebGoBanwmii mpod.
CTaHIapTOB
40 - CKBO3HBIE BHJIBI
npo¢eCCUOHANILHON JEATEeIbHOCTH B
IPOMBIIIIJICHHOCTH
40.011 - CrrenMaucT MO HAy9IHO-
MCCJICJIOBATEIILCKUM U OITBITHO-
KOHCTPYKTOPCKHM pa3paboTKam

Pa3paborumk:

4{2//; ‘/”;"/5“‘7 A.¢-M.H. mpodeccop E.®. MapTeiHOBUY
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HACHOPT ®OHJAA OHEHOYHBIX CPEJICTB

HaumenoBanue qucuumiannbl (Moxysas) OT/.01 JJononHUTEIbHbIC IJIABBI JIA3EPHOU

Sl)I/I3I/IKI/I

Hanpasienue noarorosku 03.04.02 ®usuka
HanpasJsennocts (mpouib) noaroroBku Ousrika MaTepruaioB TBEPAOTEIbHON
DJIEKTPOHUKHU U POTOHUKHU

KBammpukanus BbIIyCKHHKA MarucTp
®opma 00yuyeHHs_04YHAas

1. KomnereHuun (MHIAMKATOPHI KOMIeETeHIHii), popmMupyeMble B mpoiecce H3y4deHUs
AUCHUTIIMHBI (Kypc 2 cemectp 3):

COOTBETCTBYIOIIEH 00JIacTH
3HAHUU.

KoMmnerenuus HNuaukaropsl Pe3yabTaThl 00yyeHus
KOMIIeTeHIH i

[1K-3: Crocoben MPOBOJUTH | 3HATH:
aHaJIn3 HOBBIX | AKTyaJbHbIE  COBPEMEHHBIE  HallpaBJICHUS
HaIpaBJICHUN UCCIIEIOBAaHUM M  ONBITHO-KOHCTPYKTOPCKHUE
UCCIIEIOBAaHUM U OMBITHO- | pa3pabOTKHU B 00JIACTH J1a3epHON PU3UKHU.
KOHCTPYKTOPCKHX YMmers:
pa3paboTok B | IIpoBoauTe aHanmM3 HOBBIX HAIpPaBICHUHN

HCCIEAOBAaHUN U  OIBITHO-KOHCTPYKTOPCKUX
pa3paboToK B 00J1aCTH J1a3epHON PU3UKH.
Bnaners:

METOJaMU HUCCIIEIOBAaHUMN u
KOHCTPYKTOPCKHX pPa3pabOTOK B
na3epHON QU3HKHU.

OTIBITHO-
oOJactu




2. Texymmi KOHTPOJIb
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2.1. IIporpaMmma oueHMBaHHMSI KOHTPOJHPYeMOii KOMIETeHIIUM [1K-1
Tema nnu Kog IInanupyemslit Kputepuit Haunmenosanue
paznen UHMKaTOpa pe3yJsbTar OLICHUBAHUS 0C?
JAUCUMUIUIAHBI | KOMIIETCHIIUH TK® A*
Pa3zgen 1 IIK - 3 3HaerT: CwMm. «Bompocsrl | Dkemnpecc-onpoc. | Tecr 1
OCHOBHBIE AT CobecenoBanue
dusnyeckue cobece0BaHUAY;
METOJIUKH, «TecroBbie
OCHOBaHHbIE Ha C 33)1;}[””» 5 T
Pa3znen 2 MpHHIHIAX M. «Bompocst KCIIpecc-0Ipoc. ecT
N AT CobecenoBanue
JIMHEWHOT O u )
N cobeceIOBaHUAY;
HEJIMHEHOTO «TeCTORBIC
PEXKUMOB 3aIaHHsD
B3aUMOJICVCTBHUS

JA3epHOTO M3JIy4YEHUs

C BEILIECTBOM.

Ywmeer:

[IpoBomuTh
MpocTenIIne
U3MEpPEHUS] METOAO0M
KOH(OKaIbHOU
JIFOMUHECLIEHTHOM
CKaHMPYIOLIEH
JIa3epHOI
MUKPOCIIEKTPOCKOIIHH.

Bnageer:

METOAaMu 00paboTKU
JTAaHHBIX, TOJY4YE€HHBIX
C TIOMOIIIBIO
KOH(OKaIBHOTO
CKaHUPYIOILIETO
MHUKPOCKOTIA.




2.2.XapaKTepn0TnKa OLICHOYHBIX MaTepuajioB

KOHTPOJIA 10 TUCHUILJIUHE

20

IJIs o0ecreYyeHUsl TEeKYILIero

Kon [Inanupyemsblii 0oC*? Coneprkanue 3a1aHus1/BOIIPOca U

WHJMKaTopa pe3ynbTaT T.J.

KOMIIETCHIIMHU

IIK - 3 3Haer: Okcnpecc-omnpoc. | Cwm. «Bompocst st
CobecenoBanue | cobecemoBaHU»

IIK - 3 Ywmeer: Okcnpecc-ompoc. | Cm. «Bormpocst ISt
CobecenoBanue | codbecemoBaHUD»

IIK - 3 Bnaneer: Dkcmpecc-omnpoc. | Cum. «Bonpockr UL
CobecenoBanue | cobeceqoBaHHU»
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3.3 OueHouHble MaTepuaJbl (CpeACTBA), 00eceYNBAKIINE THATHOCTHKY
chopMupoBaHHOCTH KOMIIETeHUUN (WIM HWHAUKATOPOB KOMIIETEHIMIT),
3asiBJIEHHBIX B pa0o4yel nporpaMmme JMUCHUILUIMHBI (MOILYJIA)

B smom pazdene mozym Ovimb npeocmasieHvl 3aUémHO-IK3AMEHAYUOHHbLE
mamepuanvl, cooepaicawjue KOMNIEKMbl BONPOCO8 (3adanuti) Onasa 3auéma u
IK3AMEHAYUOHHBIX OUNemos Ol IK3AMeHa, a makyce Kpumepuu HopMupoeaHus
oyenok. Pewenuem xagedpvl 6 cocmag 3K3AMEHAYUOHHBIX OULemos Ojisi IK3aAMeHd
UIU 3a0aHULl K 3a4émy 6Mecmo 60NpOCOo8, 3a0ay/3a0aHUli, MO2Ym GKIHYambCs
mecmul  u umvle KHUM, npumenenue Komopvix no3eoium oyeHums YpOSHU
cpopmuposannocmu KoMnemeHyuii y cmyoeHmos.

Obpamume enumanue! Jlanuwlili pazoen cooepicum moabKo mom Mamepual,
KOMOPWbIUL UCNOTILIYEMCsl ABMOPOM NPU NPOBEOEHUU NPOMENCYMOUYHOU ammecmayuu
(3auem unu 3K3amen) no OUCYuniIuHe (MoOyI0) U YyKazau 8 e2o paboueli npocpamme.
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“uns’*

MHWHOBPHAYKHU POCCUU
(enepanbHOE rocyaapcTBeHHOE
010/1:k€eTHOE 00pa3oBaTeIbHOE
y4YpeKIeHHe BHICIIEro 00pa3oBaHus

«MpKyTCKHMH rocyiapCTBEHHbIN
YHUBEPCUTET»
(®Ir'OY BO «UTI'Y»)
dusnueckuii pakyabTeT

BOl'lpOCbI JJIsl codeceI0BaHNSA

Paznen 1. HeaunHeiiHoe B3amMmojeiicTBMe MHTEHCHBHOIO JIa3ePHOr0 H3JIy4YeHHS C
NPO3PavYHbIMH CpeJaMHu

1. JluHeWHBIM ¥ HENMHEHHBIA pPEXKUMBI B3aUMOJCHCTBUSL J1a3€PHOTO M3JIy4YEHUS C
BEIIECTBOM.

2. PexxuMbl caMO()OKYCHPOBKH U (PHITAMEHTAINH JIA3€PHOTO U3ITyYCHUS

3. I'enepanus maa3mel.

4. MexaHu3mbl 1e(heKTo00pa30BaHMUS.

5. CoBpeMeHHbIE MPUIIOKEHUS U MEPCIIEKTUBBI PA3BUTUS HETMHEHHON (POTOHHKHU.

Paznpen 2. KondokaabHass  JIIOMHMHeCHEHTHasi  CKaHMpyOLasi  Ja3epHasi
MMKPOCIEKTPOCKONHUS ¢ BpeMEHHBIM pa3pelieHnemM

6. TpexmepHoOe TSATHO DpH.

7. MexaHusM KoH(pOKanbHOro MHUKpocKkoma. Tumbl, cnenuduka, periaeMble HayudHbIE
3a/1a4H.

8. Mynbrunnekcupoanue. @Onyopodopsl. Busyanuzanus HECKONBKHX — Pa3IUYHBIX
(bayopodopoB B 0JHOM 00pasiie; OTHOBPEMEHHAsI BU3YAITH3allUsI HECKOJIBKUX MPOIECCOB.

9. Uccnenoanre MoppodyHKIIMOHAIBHBIX OCOOEHHOCTEH OMONIOTHYECKUX OOBEKTOB MPHU
MTOMOUIY KOH(OKAIBbHOM Ja3epHON CKaHUPYIOLIEH MUKPOCIEKTPOCKOITUU

10. KondokanbHas JTIOMUHECIICHTHAs CKaHHPYIOIIAs Ja3epHash MHKPOCIEKTPOCKOMHS
OJIMHOYHBIX MOJIEKYJI U IEHTPOB OKPACKH.

11. ®nykryupyromias GryopecieHIHs OJUHOYHBIX IIEHTPOB OKPACKU B KPHCTaJIaX.

7

[Tenarornyeckuii pabOTHUK //:7 /4""{’ E.®. MapteiHOBHY

"= (moamuch)
3aBepyromuii kadeapoit é / A.A. TaBpuinok

(no;umcy

«21» dbespans 2025 r.

Kpurepun ouenku:

- OLCHKAa «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIM BEPHO OTBCYACT HA 3 BOIIpOCa,
- OIICHKa «XOpOouIo» - HpaBI/IHBHHﬁ OTBET Ha 2 BOIIpOCa U O6IJ.IPII>1 oTBeT Ha 1 BOIIPOC;
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- OLCHKa «YyHJOBJICTBOPUTCIBHO» - 06H_[PII>'I OTBCT Ha 3aJaHHBLIC BOIIPOCBHI, OTCYTCTBUC
KOHKPETHKH IIpH IIOHMMaHHUH MEXaHU3MOB, JIC)KAIlMX B OCHOBE,

- OLCHKa «HCYOOBJICTBOPUTCIHLHO» - IMOJHOC OTCYTCTBHUC ITOHUMAHHA O6H.[I/IX 0a30BBIX
MEXaHU3MOB,

OICHKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIM OaH OTBCT, I[OCTOﬁHBIfI O CHOK «OTJIIMYHON»-
«YJOBJICTBOPUTEIILHO»,

OICHKAa «HC 3a4TCHO» BBICTABICTCA CTYACHTY, CCJIM JaH OTBCT, I[OCTOﬁHbeI OLCHKHU
«HEYOOBJIICTBOPUTCIIBHO.
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une*

MMWHOBPHAYKH POCCHUH

(degepanbHOE rOCy1apCTBEeHHOE
O10/17KeTHOE 00pa3oBaTeJbHOE

YupekKIeHue BhICIICro 06pa303amm

«MpKyTCKUH rocyiapCcTBEHHBIN
YHUBEPCUTET»
(®Ir'OY BO «HI'Y»)
Pusnueckuii GpaKyJabTeT

TECTOBBIE 3AJIAHWA
Tect Nel (npumep)
TecToBoe KOMIUIEKCHOE 3aJlaHMe ISl KOHTpoJisi 3HaHud 1o aucuumiamne OTIH.01

JlonoTHUTe/IbHBIE TJ1aBbI JIa3epHOl (PU3UKHU

Hucmpyryus:
[Ipexae yeM NpUCTYNUTHh K BBINOJHEHUIO TECTOBOTO 3a/IaHUSI, BHUMATEIbHO MPOYHUTANTE

Bonpocel. Ecniu Bbl 3aTpynHsieTech OTBETUTh Ha BOIPOC, MEPEXOJUTE K CIEIYIOIIEMY, HO HE
3a0y/IbTe BEPHYTHCS K MIPOIMYIICHHOMY 3aaHHIO.

Bpewmst BoinosHenus tecra — 45 MUH.
Kaxp1if mpaBUIIBHBIN OTBET Ha BOIpOC Oiioka A orneHnBaeTcs B 1 6a;
Kaxp1ii mpaBuIbHBIN OTBET Ha Bonpoc 61okoB b u B — 1,5 6anna;
Kaxxnprit mpaBuiibHBIN O0TBET Ha Bompoc 610koB ['u [ — 2 Ganna.
BJIOK A.
Buibepume ooun npasunvhusiii omeem u 066edume €20 KPyHcKoMm:
1. Akponum laser pacurdpoBsiBaercs:
a) Light Amplification by Stimulated Emission of Radiation
6) Light Admission by Stimulated Emission of Radiation
B) Light Admission by Stimulated Emission of Reduction
2. Hanm4aue TpeTbero ypoBHS dHEprHH B paboTe azepa 00bsICHIETCS He0OX0IUMOCThIO
a) CO3J]aHMs PABHOBECHSI MEXK]y YUCIIOM BO30YXIEHHBIX U HEBO30YXK/IEHHBIX aTOMOB;
0) co3ganue OONBIIETO YUCIa BO30YKIEHHBIX aTOMOB U MEHBIIIETO HEBO30YKIEHHBIX

aTOMOB;

B) CO3AaHMUEC MCHBIIICTO YHCJIa BO36y>KI[éHHLIX aTOMOB M OOJIBIIETO HeB036y>K,I[éHHLIX

aTOMOB.

HAa3bIBAETCH «METACTAOMIIbHBEIMY?

3. Kaxoii mnepexon B TpéxypoBHeBoil cucreme (puc.l) o

Puc.1
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4. K kakoMy BUAY JIa3€pOB OTHOCSITCSI 3KCUMEPHBIE Ja3epbl?
a) TBEpIOTEIbHEIC;
0) rasoBbIc;
B) MOJIYTIPOBOJJHUKOBBIE;
T') JlJa3epbl Ha CBOOOAHBIX AJIEKTPOHAX
5. Ha3znauenueM noiaynpoBOJHUKOBOTIO Jla3epa B IPUHTEPE SIBIISACTCH. ..
a) MepeHoC N300pakeHHs Ha OyMmarys;
0) pacnpezeneHue CTaTUCTUYECKOTO 3apsiia;
B) H3MEHEHUE 3JIEKTPUIECKOTO 3apsia B TOUKE MPUKOCHOBEHHUS;
') HAHECeHHE TOHepa Ha Oymary.

BJIOK b.
Buvibepume 6ce npasunvhbvie omgeemul U 066e0uUme UX KPYHCKOM.

6. YkaxuTe CBOMCTBA Jlazepa
a) Jlyuu nazepa HEKOTEpEHTHBI;
0) Jlazepsl crtOCOOHBI CO31aBATh ITYYKH CBETA C OUYECHB MAJIBIM YTJIOM PACXOXICHHUS,
B) Jlazep oGmamaeT OONBIION MOIIHOCTBIO U3TyUYESHHUS;
r) Cser na3epa 001a1a€T MOHOXPOMAaTHUYHOCTBIO.

BJIOK B.
Honuwume onpedenenue

7. OnTuyeckuii KBaHTOBBIN T'€HEpaTop — 3TO — YCTPOICTBO, B KOTOPOM 3HEPTHs
, , IpeoOpa3yeTrcss B SHEPTHUIO JIEKTPOMArHUTHOTO MOJIS -

8. I/IHI[YI_II/IpOBaHHOC H3JIYUCHUC — 3TO U3JTYyYCHUC aTOMOB I10]1 A€HCTBUEM
nmagaromiero Ha HUx

BJOKT.
Yemanosume coomeemcmeue:

9. YcraHOBUTE COOTBETCTBHE MEKAY YIEHBIMHA U OTKPBITHSIMH:
a) OTKPBITHUC ABJICHUA NHAYOUPOBAHHOI'O U3JITYYCHUS,
0) co3naHue MUKPOBOJIHOBOI'O T€HEpAaTOpa pailoBOJIH;

B) CO3a1aHuEC IMEPBOr0 KBAHTOBOT'O Ir€HEpATOpAa,
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I') BO3MOXXHOCTb MUCIIOJIB30BaHUS SIBJICHUS BBIHYXICHHOTO U3JTYYCHUS JIJIsl YCHIICHHSI BOJIH;
1) ®abpukant 2) Metiman 3) Diinmreiin 4) bacos

10. YcTanoBHTE COOTBETCTBHE MEXKIy IEpEX0JaMU TPEXYPOBHEBOI CUCTEMBI M IIPOLIECCAMHU
(puc.1)

ITepexons! [Ipoueccsr
a) U3JIyYCHHUE MOJT ICHCTBUEM DIICKTPOMArHUTHOM BOJTHBI
0) caMONPOU3BOJIBHBIN Mepexo]] 0e3 U3TydeHus

B) MNOTJIOMCHHUE aTOMOM CBETOBOT'O KBAHTAa

[Tenarornyeckuii paOOTHHUK E.®. MapTteiHOBHUY

(moamuce)
3aBenyrouiuii kadeapoit . A.A. I'aBpuittok
(noz[rmcy
Pa3zpaboruuk: ; [
vl /4&*5/({\««7 npodeccop MaptsinoBud E.®.
AW/d / 7

[Tporpamma paccMOTpeHa Ha 3acelaHuu Kadenpbl 001eil U HIKCIIepUMEHTANbHON (hHU3UKH
[Tpotokon Ne 5 o1 21.02.2025 1.
3aB. Kagenpoit I'aBpumtok A A.

Hacmoswas npocpamma, He modxcem Ovimb 60cnpouzsedeHa Hu 6 Kakou gopme 0Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopvi-paspabomuuxa npoecpammol.
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Kirou k Tecty Nel (pa3zpabaTbiBaeTcst 00s13aTeIbHO)

Kpumepuu oyenusanus mecma:

OtmeTKa «5» CTaBUTCS MU paBriIbHOM BhIoHeHUU 90% 3amanuii Tecra.
OtMmeTka «4» cTaBUTCS NIPU NTPaBWILHOM BbinotHeHUH 60% 3a1anuii TecTa.
Otmetka «3» CTaBUTCS MPHU MPABMIBHOM BBIOIHEHUH 35% 3a/laHMii TecTa.
Ot1MeTKa «2» CTaBUTCS NIPU MIPAaBUIIBHOM BbINIOTHEHUH 15% 3ananuii TecTa.

Tecm Nen Kniou k mecmy Nel (paspabamwvieaemcsi 006513amenbHo)
l-a
-0
-8
-0
-8
-0,B,T

7 - OnTUYeCKUii KBaHTOBBIM T€HEPATOP — 3TO — YCTPOMCTBO, B KOTOPOM SHEPIHs TEILIOBAs,
XUMHYECKas Peo0pa3yercsi B IHEPTHIO 3JIEKTPOMAarHUTHOTO TIOJIS - Ta3epHOE U3ITyYEHHE.

8 - anynupoBaHHOE U3ITyYEHUE — ATO U3ITydeHUE BO30YKIEHHBIX aTOMOB TIOJ] ICHCTBHEM
MaJarollero Ha HUX CBeTa.

9:a-3; 0-4; B-2; r-1.

10: a-2; 6-3; B-1.

OO W



