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I.UEJIU U 3AJIAYM JUCLIMILIMHBI (MOIYJISI):

Kypc «JlomonHuTenbHble IJaBbl J1azepHOM  (QU3HKH» sBiseTcs  (PaKyIbTaTUBHOM
JUCUMIUIMHONM  Marucrepckod  mporpamMMmbel  «MeauuuHcKas — Qu3uka».  JucuuniauHa
o0ecrieyBaeT TEOPETHUECKYI0 MOATOTOBKY CTYACHTOB B OOJNIACTH (PM3UKH B3aMMOJACHCTBUS
BBICOKOMHTEHCUBHOTO  ()EMTOCEKYHJHOTO  JIa3epHOTO  HW3IYYeHUss C  MPO3PayHBIMHU
IURJIEKTPUKAMUA  TBEPAOTEIbHOM  IJIOTHOCTU. B Kypce paccMmarpuBaercss — sIBICHHE
¢unamMeHTanuy, ero (¢u3MYeckass M MaTeMaTH4ecKas MOJICNIM, HEIMHEHHO-ONTHYECKOe
npeoOpa3oBaHWE  MMIIYJbCHOIO H3IY4€HUs M €ro  4YacTOTHO-YIJIOBOIO  CIEKTpa B
demTOoCeKyHIHOM (uIaMeHTe, (uiaMeHTalus B CIydaiiHO-HEOJAHOPOAHOM cpese, MpHUKIaJHbIe
BOIIPOCHl YNpaBJieHUs (uiaMeHTalueld M NPUMEHEHHMsS 3TOrO SBJIEHUS B CHEKTPOCKOIIHH,

aTMOC(epHON ONTHUKE U IPYIUX MPHIOKEHHUSX.

Il. MECTO JMCHUIIVIMHBI B CTPYKTYPE OIIOIT BO

Hucnunnunaa «JlomoHUTENbHBIC TIaBbI Ja3epHO (u3nukuy» BxoauT B Moxyns DT/.01,
otHocsiumiics kK yactu @T/l. dakyJbTaTHUBHbIE JHCHMIUIMHBI 00pa30BaTEIbHON MPOrpaMMBI
no HanpasieHuto: 03.04.02 ®usuka, npoduias “ Meauuunckas ¢pusuka ”. JlaHHBINA CHIEIIKYpC
CBSI3aH CO CIELKYpCOM II0 aTOMHOM M MOJIEKYJSIPHOM CIIEKTPOCKOIIUU, KOTOPBIA SIBJIAETCA
BBOJHBIM KypCOM K 3TOM JUCHHIUIMHE, a C IPYrOd CTOPOHBI UMEET CaMOCTOATEIBHOE 3HAYCHHE
JUIsL YTITyOJICHHOTO M3Y4eHHS! COBPEMEHHBIX METO/IOB M IIPUHIIUIIOB JIa3ePHOM (DU3HKU.

Jnst u3ydeHusi 1aHHOW y4eOHOM MUCHUILUIUHBI (MOIYIs]) HEOOXOAWMBI 3HAHUS, YMEHUS U
HaBBIKU, POpMHUpYEeMbIe MPEAMICCTBYIONMMU JUCIUITHHAMM :
- Mexanuxa,
- Monexynsapuas ¢usuxa;
- Dnekmpuuecmeo u MacHemusm,
- Konebanus u éonnvl. Onmuxa;
- Amomnasn uzuxa;
- Mamemamuueckuil aHanu3z;
- Ananumuueckas ceomempusi;
- Jluneitinas aneeopa,
- Bexmopnbiil u meH30pHbll AHATU3,
- Hughpepenyuanvrovle ypasnenus;
- Humezpanvhvie ypasHenus u 6apuayuOHHoe UCYUCTIeHUE,
- Teopusi (hyHKYUU KOMNIEKCHO20 NEPEMEHHO20;
- Teopemuueckas mexaHuxa,
- Keanmoeas mexanuxa;
- Jlazepnas cnexkmpockonusi,
- QusuKka KOHOEHCUPOBAHHO20 COCMOAHUSA,
- Jlazepnas ¢usuxa.



I111. TpeGoBaHus K pe3yjbTaTaM OCBO€HMS AUCHUIINHBI

[lpouiecc ocBoeHUs OUCHUIUIMHBI HampaBieH Ha (OPMUPOBAHHE KOMIIETEHLHUH B
cootBerctBur ¢ ®I'OC BO u OIT1 BO no nanHOMY HampaBJIeHUIO MOTOTOBKHU (CIEIIMAIbHOCTH )

03.04.02 dusuka:

IlepeuyeHb NJIAHUPYEeMBIX Pe3y/IbTATOB 00y4eHHs N0 JUCHUILINHE (MOIYJII0),
COOTHECEHHBIX C MHAMKATOPAMH JA0CTHKEHUS] KOMIIeTe HIUIH

KomnereHnnus

HNuaukaTopsbl
KOMIIe Te HITH A

PesyabTathl 00y4eHus

TIK-1:

CnocobeH  ynmpaBisTh
Ka4eCTBOM (PM3UYECKUX
u TEXHUYECKUX
acCIIEKTOB JIy4eBOM
Tepanuu

3HaTh:

OCHOBHBIE duzmyeckre METOJUKH,
OCHOBaHHbIE HAa MPUHLMIAX JUHEHUHOTO U
HEJIIMHEMHOIO PEXKUMOB B3aWMOJICHCTBUSA
JIA3epHOTO U3TYyYEHHUS C BEILIECTBOM.

YMers:

[IpoBoguTh  mpocTerme A3MEPEHUS
METOIOM KOH(OKAJIbHON JIFOMHUHECIICHTHON
CKaHUPYIOLLEH JIa3epHOMN
MHKPOCTIEKTPOCKOTIHH.

Bianers:

METOJdaMU 00paboTku JIaHHBIX,

MIOJIyYEHHBIX C IOMOIIBIO KOH(OKAIBHOIO
CKaHUPYIOIIEr0 MHKPOCKOIIA.




IV.COAEP KAHUE U CTPYKTYPA JUCHUILVIMHBI

O0beM AIUCHUIJIMHBI COCTABJISACT 2 3a4eTHbIE e JNHULbI, /2 Yaca,

B TOM 4Hciie 41 yac KOHTAKTHOMH padoThl.

W3 HUX peanusyeTcs € MCIOJIb30BaHUEM DIICKTPOHHOTO OOYIECHHSI M TMCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHH - 16 9acosB.

W3 Hux 15 yacoB — mpakTuyeckasi HOAroTOBKa.
dopmMa NPOMEKYTOYHOM ATTECTALMH: 324eT.

4.1.
HHUX KOJIUYECTBA aKaJ€eMHUICCKUX YaC0B

Coz(epma}me AUCHUILVIMHBI, CTPYKTYPUPOBAHHO€ II0 TEMaM, ¢ YKa3aHUEM BH/I0B y‘leﬁHI)IX 3aHATHHA M OTBEeJEHHOI0 HAa

Ne Paznen nucuuMnaMHbI/TEMA Bunpr yaeOHo# paboThi, ®opMma TeKyLIEro
1/H 3 BKJIIOYAS] CAMOCTOSITENIbHYIO paboTy 00yJaronmxcs, | KOHTPOJs
2 MPAKTUYECKYIO MTOJATOTOBKY U TPYIOEMKOCTb ycneBaemocTu/
E (B gacax) dopma
= MPOMEKYTOYHOU
= aTTecranuu
§ KonTakrHas pa60Ta mpenogaBaTeiis C (HO ceMeCTpaM)
§ 00yJaroIMHCS =
5 -
= = :
(5]
=) 4 I~ 5]
) < = ot
Q9 = =
2 | s = 5 5
5 Z = g Jlexnusi | Cemumap/ KoncyabTamus | o s
g = = - TpakTnyeckoe, g S
8 Qo g > J1aGopaTopHoe S <
m e 3aHATHE _u
1 2 3 4 5 6 7 8 9 10
1 JInHeiHbIi u HEJIMHE HBII pexumMsbl | 3 7 2 2 3 DKcmpecc-ompoc
B3aMMOJCHCTBUS ~ JIA3€PHOTO  KBIIYyYCHUS  C 2
BEIIECTBOM.
2 Pexumbl camooKkycHpOBKY U (hHIIaM eHTAIUN. 3 7 1 2 2 3 Dxcnpecc-omnpoc.
CobecenoBanue
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3 I'eneparms wIa3Mel. 5 0 1 1 3 DKcrpecc-ompoc.
CobecemoBanue

4 MexaHm3MBbI J1eeKTo00pa3oBaHuS. 1 1 1 3 DKCcTpecc-ompoc.
5 CobecenoBaHnue

5 CoBpeMeHHbIE TIPIWIOKECHUST U MIEPCTICKTHBHI. 7 1 2 2 3 Oxcnpecc-orpoc.
CobecenoBaHue

6 TpexMmepHoe ISEITHO DpH. 7 9 2 2 3 DKcnpecc-ompoc.
CobecegoBanue

7 MexanmM  KOH(POKAJIBHOrO MUKpocKona. THIibl, 7 9 2 2 3 DKCTpecc-ompoc.
crermrKa, peraeMble HayTHbIE 3a1a4N. CobecenoBanue

8 MynbTHIIIEKCUPOBAHKE. ®dryopodopsr. 7 2 2 3 Oxcnpecc-ompoc.
Bmyamamms HECKOIbKHX Pa3IMYHBIX 2 CobecenoBanue
(yopodopoB B ofHOM 00pasiie; OIHOBPEMCHHAS
BIByaJIM3AIMs HECKOJIBKUX TIPOIICCCOB.

9 Hccnenoranre MOpGhOPYHKIMOHATILHBIX 7 2 2 3 Dkcnpecc-omnpoc.
O0COOCHHOCTEW OWONOrMMEeCKUX OOBEKTOB  IMPU 5 CobecemoBanue
MOMOIIM  KOH(OKAIILHON J1a3epHON CKaHUPYOIeH
MUKPOCTIEKT POCKOTIUHL.

10 | KondokanbHasi JIOMHUHECHICHTHAS CKaHUPYIOIIAs 7 2 2 4 DKcmpecc-ompoc.
nazepHas MUKPOCTICKT POCKOTTHS OTHOYHBIX CobecenoBaHue
MOJICKYJ W UEHTPOB OKpacku. DnyKTyupyromas 2
(ryopectieHIMST OMHOYHBIX IICHTPOB OKPAacKH B
KpHCTaJLIax.

3a4er 1 1
Hroro yacon 72 15 18 18 1 31 4
4.2. Ilnan BHeayIUTOPHOH CAMOCTOSATEIbHOI Pad0ThHI 00y4YaAOIMXCH MO JUCHUILTHHE

CamocrosTenpHas paboTa o0yJaronmxcs Yae6Ho-
OHCHO“IHOG MCTOIUYCCKOC
Cemectp HasBanwue paznena, Temsl . Cpoxn | TpynoeMKocTs obecneuenne

Bun camocTosTensHON paboThI O (ac.) CpCACTBO CaAMOCTOSTeNLHO
paboTe




CamocrosTenpHas paboTa o0yJaronmxcs VuaeOHo-
METOIMIECKOE
CeMeCTp Hazsanue pasacia, TCMbI B o CpOKI/I prﬂOCMKOCTb OHCHO“IHOC oOecrieueHue
U]l CAMOCTOSTCIIBHON pabOThI BEITOUTHEHIS (1ac.) CPEIICTBO CAMOCTOATEBHOG
paboThI
3 JlvHeVMHBIT W HEJIMHEWHBIM  peXuMbl| IloAroToBKa K ay MTOPHBIM 3aHATHAM 110 3 DKCIpecc-ompoc [1-18]
B3aUMOJEUCTBUSA JIa3E€PHOTO MBIIYYEHUS C yKazaHHOU Teme. M3yuenune Hay4dHOU n B Teuenue
BEILICCTBOM. CHenraNbHON yueOHO! IMTepaTypHl. cemecipa
3 Pexumebr caMo(oKyCHpOBKU #| IloaroToBka K ayIMTOPHBIM 3aHATUSAM II0 B Teuenie 3 DKCTpecc-ompoc [1-18]
(hrtaMeHT AT, yKasaHHOU Teme. U3yuenne HayqIHOM 1 cemectpa
CHenualbHON yueOHOH IMTepaTypHl.
3 I'enepanys ma3mel. Hoz:romBKil K ayUTOPHBIM 3aH5m/1>nv£ o B Teuenie 3 DKCTpecc-orpoc []_- 18]
yKa3aHHOH Teme. M3ydeHne HayqHOH
CHeNUaIbHON yueOHOH IMTepaTypHL. cemectpa
3 |MexanmMebl JepeKTo00pa3oBaHus. [ToArOTOBKA K ayJAUTOPHBIM 3aHATHAM 10 B rewere 3 DKCIpPeECC-0Ipoc [1-18]
yKa3aHHOU TeMe. M3yuenue Hay4yHOU U cemecTpa
CHEeNHaIBHON yueOHOH IMTepaTypHl.
3 CoBpeMeHHbIC TIPHJIOXKCHHS n| TloAroToBKa K ayAUTOPHBIM 3aHATHAM IIO B reqerme 3 DKcnpecc-ompoc [1-18]
e PCIIEKTUBEI. yKa3zaHHOU Teme. M3yuenune Hay4dHOU u cemecTpa
CHEeNHaIbHON yueOHOH IMTepaTypHL.
3 TpexMepHoe mATHO Dpwu. IoaroToBKa K ayUTOPHBIM 3aHATUSAM 110 B teuenue 3 DKCTpecc-oIpoc [1-18]
yKa3aHHOU TeMe. M3yuenue Hay4yHOU U ceMecIpa
CHEeNHAIBHON yueOHOH IMTepaTypHl.
3 MexaHamM  KOH(OKAJILHOTO MHUKPOCKOMA.| IloaroToBka K ay MTOPHBEIM 3aHATHSM IO B teuenue 3 DKCTpecc-oIpoc [1- 18]
Tunel, crnenmduka, periaeMble HayYHBIC yKa3aHHOH TeMe. M3ydeHne HayqHOH ceMecTpa
3a/Iaum. CHeNHaNbHON yueOHOH IMTepaTypHl.
3 MynbTHITIEKCHPOBAHKE . @Omyopoopsl.|  [oaroToBka K ayIMTOPHBIM 3aHATUAM 10 B teuenue 3 DKcnpecc-ompoc [1-18]
Bmyanmaipsi HECKONBKHX — Pa3JIMdHBIX yKa3zaHHOU Teme. M3yueHune Hay4dHOU U ceMmecTpa
(bﬂyopodpopo}g B OJTHOM o6pa3ue; CHeHHaHLHOﬁ yqe6H0171 JIMTEPATypPhI.
OTHOBPEMCHHAA BU3yaJim3anys
HECKOJIbKUX TTPOLICCCOB.
3 |HccnenoBamme — MOpQo(dYHKIMOHATBHBIX| [IOArOTOBKA K Ay MTOPHBIM 3aHSTHSM IO B Teuenue 3 DKCIPECC-0mpoc [1-18]
O0COOCHHOCTEH OMONOrHYECKUX O0BEKTOB yKa3aHHOH TeMe. M3ydeHne Hay4uHOM 1 cemecTpa
Opyd  NOMOLIM KOH(OKAJIBHOM J1a3epHOM CreNHaNbHOI y4e0HOM IMTepaTyphl.
CKaHUPYIOIIEH MHUKPOCTIEKTPOCKOITHH.




CamocrosTenpHas paboTa o0yJaronmxcs YuebHo-
O1eHOYHOE METOMIecKoe
CeMGCTp Hazsanue pasacia, TCMbI B o Cpoku TpynoeMKkocTh obecreuenue
nJ CaMOCTOATCIIbPHOU pa6OTI>I BEINOTHEHWS (qac.) CpEACTBO CaMOCTOSTENBHOM
paboThI
3 KOH(prKaJ'II)HaSI JIFOMHUHECIICHTHAS [loaroToBka K ayMTOPHBIM 3aHSATUSM I10 B teuenue 4 3Kcr1pecc-or[poc [1- ]_8]
CKaHUpyIomiast Ja3epHas yKa3aHHOU TeMe. M3yuenue HayuyHOU U ceMecIpa
MUKPOCIIEKTPOCKOIHS OJIMHOYHBIX! CHCHHANbHOM Y4eOHOI MTePaTyPEI.
MOJIEKYT u LICHTPOB OKpaCKH.
OnykTynpyromas (myopectieHIms
OJHWHOYHBIX LICHTPOB OKpaCKH B
KpHCTaJUIaX.

OO0nmii 00beM CaMOCTOSATENBHON PaOOTHI MO TUCHUILINHE (Yac)

31

W3 HuX 00beM caMOCTOSTENBHON paboOThl € HCTIONH30BAaHUEM JIEKTPOHHOTO O0YYESHHS M JIUCTAHIMOHHBIX
00pa30BaTEeIILHBIX TEXHOJIOTHH (4ac)




4.3. Copnep:xanue yueOHOro MmaTepuaJia

Pazgen 1. HeunneiiHoe B3auMMOJEHCTBHE MHTEHCHBHOIO JIA3€PHOI0 M3JY4YeHHs C
Npo3pauYHbIMU CpeJaMu
1. JInHelHbIi U HeTMHEWHBIN PeKUMBI B3aUMO/ICH CTBUS JTA3€PHOTO M3TYUYCHUS C BEIICCTBOM .

2. PexxuMbl caMO(OKYCUPOBKU U (PHIIAMEHTALIUH .
3. I'eneparus mia3msl.

4. Mexanusmsbl j1eekrooOpa3oBaHus.

5. CoBpeMeHHbIE MPUIIOKESHUS U TIEPCIICKTUBHI .

Paznen 2. KondokanbHas JIOMHHECHEHTHAs CKAHUPYIOLIAS JIa3e pHAs MHKPOCIEKTPOCKOIHA
¢ BpeMeHHBIM pa3pelle HueM

6. TpexmepHOE MATHO DpH.
7. Mexannu3M KOH(OKAJIBHOTO MHUKpPOCKOIa. Tumel, crienuduka, pemaemMbie HaydHbIe 3aa49H.

8.  MynprumiekcupoBanue.  ®dayopodopsl.  Busyanuzanus  HECKOJBKMX  Pa3IMYHBIX
¢uryopodopoB B o1HOM 00pasiie; OJHOBpEMEHHAs BU3yaIH3alisl HECKOJIBKAX MPOILIECCOB.

9. HccnenoBanme MopQoPyHKIIMOHAIBHBIX OCOOCHHOCTEH OHMOJOTHYECKUX OOBEKTOB MIPH
NOMOIIM KOH(OKaJIBHON JIa3epHON CKAHUPYIOLIEH MHKPOCIIEKTPOCKOITUU

10. KondoxanbHas JTIOMHHECHEHTHAs CKAaHUPYIOLQ@AS Ja3epHas MUKPOCHEKTPOCKOIHUS
OJIMHOYHBIX MOJIEKYT MU ILIEHTPOB OKpacku. Duykryupyromas (uiyopecUeHIUs OJUHOYHBIX
LIEHTPOB OKPAcKH B KpUCTaJIJIax.
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4.3.1. IlepeyeHb CceMHMHAPCKHX, MNPAKTHYECKHX 3aHATHHA U J1a00pPaTOPHBIX
padoTr
Ne Ne HanmeHnoBaHnue TpynoeMkocTh Ouenounbie | @opmupyembie
N/H | pa3aeJa CeMHUHAPOB, (1ac.) cpeacTBa KOMIIe Te HIIUH
U TeMBbI NMPaKTHYeCKUX U BCero | M3 HUX (MHAUKATOPBI)*
JIa00paTOPHBIX padOT | YyacoB | MpPaKT.
MOAT.
1 2 3 4 5) 6 7
1 | Pasmenl. | JluneiiHeli ¥ HeJMHEHHBIN 2 DKcnpecc-orpoc. TIK-1
Tema 1. PEXHMMBI  B3aMMOIEHCTBUA ) OueHky 3a
Ja3epHOro  IBIIyYeHUs C pelieHre 3anaqy
BEIIECTBOM.
2 |Pasmenl. | Pexxumel 2 DKCTpecc-orpoc. TIK-1
Tewma 2. caMOo(OKYCUPOBKH u 1 OneHkH 3a
(raMeHTaImu. peleHue 3anaq
3 | Pazmen 1. | 'eHepamms mwia3mel. 1 DKcTpecc-orpoc. TIK-1
Tema 3. 0 OreHku 3a
pelieHue 3ana4y
4 | Pazgenl. | Mexanm3mebl 1 Dkcnpecc-ompoc. TIK-1
Tewma 4. nedexroobpa3zoBaHyis. 1 OreHkH 3a
penienue 3anaq
5 |[Pasgenl. | CoBpemeHHbIC 2 DKcTpecc-ompoc. TIK-1
Tema 5. TPHIIOKEHHS u 1 OueHky 3a
MIEPCTICKTHBHI. pelieHue 3ana4y
6 | Paszmen2. | TpexmepHoe IsiTHO DpH. 2 DKcnpecc-omnpoc. TIK-1
Tewma 1. 2 OrneHkH 3a
perienre 3anaqy
7 |Pasmen2. | MexanmM KOH(DOKaJILHOTO 2 DKcTpecc-ompoc. TIK-1
Tewma 2. MHKPOCKOTA. Tunel, 2 OueHkH 3a
crermdrika, peliaembie pelieHue 3anaq
Hay4HbIE 3a]Ja4M.
8 | Pazmen?2. | MynbTHIDIEKCHPOBaHYE. 2 Dkcnpecc-ompoc. [IK-1
Tewma 3. OiyopodopsL. OrueHky 3a
Bmyamnpamms HeCKOIBKUX pelieHre 3anaqy
pasimmuHbIX  (hiryopodopoB 2
B OZTHOM obpa3re;
OTHOBpEMEHHasl
BIByaJIM3aIWs  HECKOIBKUX
HPOLIECCOB.
9 | Pasmen?2. | MccnenoBanue 2 DKcnpecc-omnpoc. IIK-1
Tema 4. MOpGhOQYHKIMOHATIHHBIX OueHku 3a
0coOeHHOCTEH pelieHre 3anaq
OMOJIOTHIECKUX OOBEKTOB 2
npu TIOM OIITA
KOH(pOKAJIBHOW  JIa3€pHOM
CKaHUPYIOIIEH
MHUKPOCTICKT POCKOIIUH.
10 | Pazmen2. | Kondokanpuas 2 DKcnpecc-ompoc. TIK-1
Tema 5. JIFOMMHECLICHTHA st OueHk 3a
CKaHWpyIOIIasi  Jla3epHas pelieHre 3anaqy
MUKPOCTIEKT POCKOTIHS 2
OAVHOYHBIX  MOJEKYT |
[ICHTPOB OKpPaCKHU.
OiyKTyupyromast
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(yopecueHps
OIMHOYHBIX

OKPacKHd B KpUCTAJUIAX.

ICHTPOB

4.3.2. IlepedyeHb TeM (BONPOCOB), BBIHOCHMBIX Ha CAMOCTOSITEeIbHOE U3y4YeHHe
CTYJACHTAMHU B paMKax camocTosiTe1bHOi padoTsl (CPC)
Ne Tema 3ananue ®opmupyemast HNAK
n/n KOMIIeTe HIIUSI
1 2 3 4 5)
1 | JlueeiHbIi W HEIWHEHHBIN IToaroroBka Kk ayauUTOpHBIM [1K-1 [1K-1
PEKUMBI  B3aUMOJICHCTBUSI | 3aHATUAM TI0 TEMaM, BHIHECEHHBIM
JIA3epHOTO  IBNMYYEHUs] C Ha CaMOCTOSITENbHOE U3YUEHHE.
BELIECTBOM. N3ydenne Hay4yHOH U CreLMaIbHOM
yueOHO JIuTepaTyphbl.
2 Pexxnmbl IToxroroBka K ayIUTOPHBIM TIK-1 11IK-1
Y.
caMO(OKYCHUPOBKH W | 3aHATHSIM [0 T€MaM, BEIHECEHHBIM
¢dunameHraImm. Ha CaMOCTOSITENbHOE M3YUCHHE.
N3yyenre HayqHO! U crieIMaIbHOM
yueOHOM JIUTepaTyphbl.
3 I'enepamms mia3mel. IToxroroBka K ayTUTOPHBIM TIK-1 11IK-1
Y.
3aHATUAM IO TEMAaM, BHIHECEHHBIM
Ha CaMOCTOSITENbHOE M3YUCHHE.
N3yyenre HayqHOW U crielaIbHON
yueOHOM JUTepaTyphbl.
4 MexaHm3MBbI IloaroroBka K ayIMTOPHBIM TIK-1 IIK-1
nehexToodpa3zoBaHus. 3aHATUAM IO TEMAaM, BHIHECEHHBIM
Ha CaMOCTOSITEIbHOE U3YUCHHE.
N3yueHre Hay4yHOU U CcrelMabHOM
y4eOHOH JuTepaTypsbl.
5 CoBpeMeHHbIE IloaroroBka K ayIMTOPHBIM TIK-1 TIK-1
TPWIOXKEHUST W | 3aHATHIM [0 TEMaM, BBIHECEHHBIM
MIEPCTICKTUBHI. Ha CaMOCTOSTEIbHOE U3Yy4CHHE.
M3ydeHne Hay4YHOU U CIeTMAJILHOM
yaeOHOM JIMTePaTypHI.
6 TpexmepHoe MATHO Dpu. ITonroroBka Kk ayIUTOPHBIM TIK-1 [IK-1
3aHATHSAM TI0 T€MaM, BHIHECEHHBIM
Ha CaMOCTOSTEJbHOE U3Yy4CHUE.
M3ydeHne HAay4YHOU U CIEMAJIbHOM
y4eOHOM JIMTepaTyphI.
7 | MexanmM KOH(OKaIHLHOTO [TonroroBka kK ayJuTOpHBIM [TK-1 [K-1
MUKPOCKOTIa. Turbl, | 3aHATHSIM 10 TEMaM, BEIHECEHHBIM
crierduka, peraemble Ha CaMOCTOSITEIHHOE M3YIEHHE.
HAy4YHbIE 3a/1a4U. M3yuenne HayqHOW U CTieIHAIBHON
yueOHOM JIUTepaTypsl.
8 MynbTUITIEKCUPOBAHKE . [TK-1 [TK-1
®nyopodopsl.
myopodop IToaroroBka K ayaUTOpPHBIM
Bimsyammzaimsi HeCKOIbKHX
3aHATHAM TI0 T€MaM, BbIHECEHHBIM
pasmmuHbIX  (hryopodopos
. Ha CaMOCTOSTEJbHOE U3Yy4CHUE.
B OJTHOM obpa3rie; . .
N3yuenne HayqHOHM U cTieLMaibHON
OJTHOBpEM €HHasI .
yueOHO JTuTepaTypsl.
BIByaIM3alys HECKOJIBKUX
TPOLIECCOB.
9 UccaenoBanue IlonroroBka K ayIMTOPHBIM TIK-1 I1IK-1




1)

2)
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MophoyHKITMOHATEHBIX 3aHATHAM TI0 TeMaM, BBIHECEHHBIM
ocoOeHHoCTe! Ha CaMOCTOSITEJILHOE M3y4CHHE.
Ouonormdecknx 00BeKTOB | V3ydeHue HAYYHOH M CrielMaibHON
npu TIOMOIITN yueOHOM JIuTepaTyphbl.
KOH(OKaJILHOH ~ J1a3epHOM
CKaHUpYIOIIEeH
MUKPOCTICKT POCKOTTHL.
10 | Kondokansnas [TK-1 [IK-1
JIIOMUHECLIEHTHast
CKaHHUp as  JasepHas
YIOILL p IloaroroBka K ayIMTOPHBIM

MUKPOCTIEKT POCKOIIHS

3aHATHSM TI0 TEMaM, BBIHECEHHBIM
OIVHOYHBIX ~ MOJNEKYT |

Ha CaMOCTOSITEIILHOE M3y4YECHHE.

IICHTPOB OKPaCKH. o .

W3y4enre HayqHOH U CrieIMaIbHON
OyKTyupyomas o

yueOHOM TUTepaTyphbl.
¢yopecueHms
OIMHOYHBIX IICHTPOB
OKpacCKH B KpUCTaJIIAX.
4.4. MeToanyeckne yKazaHuUsi MO OPraHM3allMd CaMOCTOSITEJIbHOH pPadoThI

CTY/JI€HTOB

CaMocTosTeapHas padoTa peaanu3yeTcs:

1) HemocpeacTBEHHO B MPOIECCE AYIUTOPHBIX 3aHITHN, MPH BBIMOJIHCHUHM MPAKTHUYCCKHX
pabor.

2) B koHTakTe C mpenojaBaTelieM BHE PAMOK PaclHMCaHUs - Ha KOHCYIBTAIUAX 110 YI€OHBIM
BOIIPOCAM, B XOJI¢ TBOPYECKUX KOHTAKTOB, MPU JUKBUIAIUH 33J0JDKCHHOCTEH, MpH
BBIITOJIHEHUH WHANBUAYAIBHBIX 3aJaHUI U T.1.

3) B 6ubmuoreke, 10Ma, B OOIICKUTHH, Ha KadeApe MPH MOATOTOBKE K ayAMTOPHBIM 3aHITHIM
M0 TeMaM, BBIHECEHHBIM Ha CaMOCTOSTEIbHOE W3Y4eHUE, W MPU H3yYCHHH HAYJYHOU |
CHEUAIBHON YIEOHOH JINTEPATYPEIL.

CamocTtosTensHON paboTa CTYAEHTOB MOXKET OBbITh Kak B ayIUTOpPUHM, TaK W BHE ee.
BueaymuropHas camocrosiTenbHash padoTa CTYISHTOB TakKe BKIIOYAeT B CeOs TMOATOTOBKY K
YCTHBIM OIPOCaM I10 KaXJIOMY H3 HM3y4aeMbIX pa3ieioB. Tawke caMoCTOsATeNbHas padoTa
MOApa3yMeBaeT CUCTEMATHYECKUH IMOAX0J K OOYy4eHHIO, B COOTBETCTBHHM C MPEAJIOKEHHBIM B
paznene 4.1 rpadukom, YTO, B CBOIO OuYepelb, CIOCOOCTBYET MOJIYYCHHIO 3aueTa IO JaHHOU
JUCIUATIIMHE.

4.5, IlpumepHasi TeMaTHKa KYpPCOBBIX PadoT (IPOEeKTOB)

KypcoBbie paboThbl yueOHBIM IJIAHOM HE MTPETyCMOTPEHBI

V.VYEBHO-METOJINYECKOE ¥ HH®OPM ALIMIOHHOE OBECIHEYEHUE
TACHUATLIAHBL (MOJTYJIST)

a) OCHOBHas JUTepaTypa

Jemtpénep, Boabdranr. CoBpemenHas nasepHas cnekrpockonus [Tekct] : yued. mocobue / B.
Hemtpénep ; mep. ¢ anmi: M. B. Psa6ununa, JI. A. MensuuxoB, B. JI. Jlepbos ; pen. JI. A.
MenbnukoB. - Honronpymaeiit : U3a. mom "Matemnekr”, 2014. - 1071 c. ; 22 cm. - ISBN 978-5-
91559-114-0. - (2 3x3.)

3namenckuii, Hwukouaii BuaagumupoBuu. Crnexkrppl M JUMHAMUKA ONTHYECKHX IE€PEXOJIOB
penko3emMenbHbIX MOHOB B Kpuctamnax / H. B. 3namenckuii, 10. B. Mantokus. - M. : ®usMatiur,
2008. - 191 c. : pad. ; 22 cm. - bubmumorp.: ¢. 179-188. - ISBN 978-5-9221-0947-5. — (2 7k3.)




3)

4)

5)

6)

7)

8)
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Kpemepe, I3Bua A.. JlazepHo-uUCKpoBas 3MHCCHOHHas criekrpockonus [Tekct] : mep. ¢ anrn. / [.
A. Kpewmepc, JI. JI. Pamzuemcku ; pen. H. b. 3opos. - M. : Texuocdepa, 2009. - 358 c. : un., [5] B

7. UB. U ; 25 cM. - (Mup ¢usuku u TexHuku). - bubnuorp. B koHI1e mias. - [Ipeam. ykas.: c. 345-
358. - ISBN 978-5-94836-235-9. — (2 7x3.)

IanaeB A.A. OCHOBBI (PH3NYECKOTO MaTepUaIOBEACHUS [DICKTPOHHBIN pecypc] : yued. mocodue
:B 2 4. / A. A. lanmaes. - DBK. - Hpkyrck : Uzn-Bo UT'Y, 2013. - Pexum pocryma: D43
"Bubnuotex". - Heorpanuu. noctyn. - ISBN 978-5-9624-0883-5

®pum C. J. OnTUyYeckde CIeKTpbl aTOMOB [DiekTpoHHbI pecypc] / C. O. ®@pumt. - Mocksa :
Jlanb, 2010. - 644 c. : wn, Tabn. - (YueOHuku g By3oB. CrernuanbHas JIUTeparypa)
(Kmaccuueckass yueOHas ymrteparypa no ¢usuke / pen. coser : JK.U.Andepor (mpen.) [u mp.])
(JIyanme xnaccumveckue yueOHukH). - Pexxum nmoctyna: DbC "UsmatensctBo "Jlans". - Heorpanuu.
noctym. - [Ipeam. ykas.: ¢.637-640. - bubmuorp. B kon1e 1. - ISBN 978-5-8114-1143-6

0) nomoJIHUTeJIbHAS y4yeOHas JIuTeparTypa:
JletroxoB, B. C. HenuneiiHas sa3epHas CHEKTPOCKOTHSI CBEPXBBICOKOTO paszpemieHust [Tekct] :
Hayynoe uznanue / B. C. Jleroxos, B. II. Ye6oraeB. - M. : Hayka, 1990. - 511 c. : umn. ; 22 cm. -
bubnwmorp.: c. 481-507. - ISBN 5-020-14040-6. — (2 3k3.)
Mansimes, B. A. OCHOBBI KBaHTOBOM SJIEKTPOHUKH U Ja3epHOW TexHUKHU [Tekct] : yued. mocobue
Uit cTyd. By30oB / B. A. Mansbimes. - M. : Beicin k., 2005. - 543 c. : un. ; 22 cMm. - bubauorp.: c.
536-539. - ISBN 5-06-004853-5. — (1 7x3.)
P.ITanTten, I'.ITlyrxod. OCHOBBI KBAaHTOBOM 3JIEKTPOHUKU. — M. «Mupy, 1972.
AxmanoB C.A. Meronpl HENUHEHHOW ONTHKH B CHEKTPOCKOIHMHM pAacCesHUsI CBETa: aKTHUBHAs
cniekTpockonus paccestuusi cBera [Teker] : Hayanoe u3manue / C. A. Axmanos, H. 1. Koporees. -
M. : Hayka, 1981. - 543 c. : ui. ; 21 cm. - (CoBpemeHHBIE TTpoOeMbl ¢u3ukn). - bubmuorp.: c. 513-
539. - (3 7K3.)

10) ManbikuH, 2.A. Ontudeckas 3xo-cnekrpockonust [Tekcr] : HayaHoe u3nanue / D. A. MaHbIkuH, B.

B. Camapriies ; otB. pea. C. A. AxmanoB ; AH CCCP, Kazan. ¢uin., Kazan. ¢us.-texH. un-T. - M. :
Hayka, 1984.-270 c. : un. ; 22 cMm. - bubnuorp.: c. 244-268. — (2 3x3.)

11) JI.Annen, J{x.206epnu. OnTHYECKU PE30HAHC U IBYXYPOBHEBbIC aTOMBIL. - M., 1978.
12) EnpsiieBua, M. A. AtomHas U MoJieKy/asipHas criekrpockornus [Tekcr] / M. A. EnpsmeBuy. - M. :

KomKnura, 2006 - . - 21 cm. — [U.2] : AromHas cniekrpockomug..=3-e u3n. - 2006. - 415 c. : u. -
Tpexm. yKas.: ¢.404-415. - ISBN 5-484-00686-4. — (1 ks.)| Cacperig it HI™Y

L4

B) Ilepeyennb pecypcoB HH( OPMALNMOHHO-TeJIe KOMMYHUKALIHOHHOM ceTH
"UnTepHeT", M0JI€3HBIX IJISl OCBOEHUSI TUCIHUITHHBI

13) Hb UT'Y httpJ//library.isu.ru/ru

14) D43 «bubmmorex» https//isu.bibliotech.ru/
15) BBC «Jlanb» http://e.lanbook.com/

16) DBC «PyxonT» hitpJ//rucont.ru

17) DBC «Aiibyke» http//ibooks.ru

18) B cucreme obGpasoBarensHoro mopraga MWI'Y  (hitpJ//educa.isu.ru/) pasmemnieHbl METOAMYCCKHE

MaTCpuaIbl U 3aaHU.


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.MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE AUCIHUIIJIMHBI (MOAYJISA)

6.1. Y4eOHo-1a00paTOpHOE 000PYI0OBaHHUE:
[IpakTyeckre W JIGKIIMOHHBIE 3aHSATHS O JAHHON AMCIUIIINHE MPOBOJIATCS B yueOHOU

ayIUTOPUH TIO PACITCAHUIO.

JlaGoparopHoe obopynoBaHue:

Jlazepuvie  snemenmul, NACCUBHbBIE HACLIWAIOWUECS JdA3EpHble  3AmEOpbl, UOHHbLE
KpUCMALIbL, AKMUBUPOBAHHbIE UOHHbIE KPUCMAJIbL, MOHOKPUCMANIbLL C YEHMPAMU OKPACKU.
Okekypeus 6 Upkymcexuti gunuan Uncmumyma nazepnou ¢usuxu CO PAH 0ns o3naxomnenus c
9KCNEPUMEHMATILHOU MeXHUKOU J1a3ePHOU CHeKMPOCKONUU, ¢ NUKOCEKVHOHbIMU, HAHOCEKYHOHbIMU
U HenpepvieHbIMU NA3EPHLIMU UCOYHUKAMU, KOHGDOKAIbHbIM CKAHUPYIOWUM (DIIyOpeCcyeHmubim
MUKDOCKONOM C NUKOCEKVHOHBIM 8DEMEHHBIM PA3peueHuem, CUCeMamu 8peMs-KOppeaupo8anHo2o
cuema Gomonos Ha Oaze NABUHHBIX HOMOOUOD08, AOCOPOYUOHHBIMU CNEKMpodomomempamu u
Y®-UK cnexmpodghrroopumempamu.

Ha dakynprere wuMmeeTcs KOMIBIOTEPU3UPOBAHHAS AyIUTOpUS C HEOTPAaHUUYEHHBIM
JoctynoM B VIHTepHET H CTaHJApPTHBIM MPOTPAMMHBIM OOECIEYEHHEM C BO3MOXHOCTBIO
MPOCMOTpa MPE3CHTALUN U JPYrHX MaTepuajoB MO Kypcy (B paMKax CaMOCTOSATENBHON paboThI
CTYIEHTOB) M O0OpabOTKM OKCIEPUMEHTAJIbHBIX [aHHBIX B CTAaHJAPTHBIX MpOrpamMmax Jyis

OCTpOeHUs IpauKOB, TaONUII U IPOBEACHUS PACUETOB (B paMKax JIaOOpaTOPHOTO MPaKTUKyMa).

6.2. IIporpammHoe oGecnedenue:
CrannapTHble cepBUCH! ceTu MHTepHET, cTaHAapTHBIE CPEACTBA IPOCMOTPA MPE3EHTAUN 1
JpYruX MaTepUaloB IO Kypcy, CTaHIApTHBIE MPOTrpPaMMbl IJIsi MOCTPOEHUs IpadukoB, TabIUL U
MIPOBEJEHUS PACYETOB.

6.3. TexHuyeckne u 3JieKTPOHHbIE CPe/ICTBA:
I[J'I?I MPOBCACHUA IMPAKTUYCCKUX W JICKHUOHHBIX 3aHATUH B Ka4ecTBE ACMOHCTPAalTMOHHOI'O

000pyIOBaHUST HCIIOJIB3YIOTCSI TIPOSKTOP, SKPaH W MeNoBas JOcKa. VICIONB3ylOTCsl COBpEMEHHBIC
oOpa3oBaTeNbHBIC TEXHOJOTHH: WH(OPMAMOHHBIC (JEKIMHM W mpe3eHTauun B Power Point),
IOpOCKTHBIE (MYIbTHMENNA, BHJAEO, JOKyMEHTalbHBbIC (rbMbI). Mcnonbp3oBaHue Ti1o0anbHON
KOMITBIOTEPHOM CETH TO3BOJISET OOECIeUnTh JOCTYMHOCTh VHTEpHET-pecypcoB W pealn30BaTh
CaMOCTOSTEIBHYIO PadOTy CTYAEHTOB, B X0€ KOTOPOH OHU MOTYT BBIYMTBHIBATH HaydHbIE CTATBU T10
TeMaM Kypca. Ha JeKmusx MoryT MCrosib30BaThCsl MyIbTUMEANHHBIE cpeacTBa: mpoekrop (CASIO
XJ-A241), nepenocnoit skpan (Classic Solution, T195x195/1MW-LU/B), HoyrOyk Lenovo B590.
Ha dQaxynpreTe wmMeeTcss KOMITBIOTEpPU3MpPOBAHHAs  aylIWTOpHs, TpeIHAa3HAYCHHAas  JUIs

CaMOCTOSITEIbHOM pabOTHI, C HEOTPAaHUYECHHBIM J0CTYNIOM B MIHTEpHeT.

VII.OBPA3OBATEJ/IBHBIE TEXHOJIOI'MHU
Knaccruueckue JIEKIMOHHBIE U TPAKTUYECKUE 3aHATHUS, IKCIIPECC-OIPOCHI.
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VII1.OOEHOYHBIE MATEPHAJIBI U1 TEKYIIETO KOHTPOJISI U ITPOMEXY TOYHOM

ATTECTALIUH

®onn onieHouHbIX cpeacTB (POC) npeacraBiieH B IPUIOKEHUH.
OuneHouyHbIe MAaTEPHAJIBI UISI BXOJHOTO KOHTPOJIA:
[IpoBoaMTCS OMPOC HA IEPBOM 3aHSTUH.

OuneHo4YHbIC MaTepHAIbl TEKYIET0 KOHTPOJIA:

Conepkanue ydeOHOTO MaTepuana pasielieHo Ha auuaktuydeckue enuHuubl (JE) —

NpCAMETHBIC TEMBI, ITOJICIKAIINC 065{3aTeJ1LHOMy HU3Y4YCHHUIO U YCBOCHUIO B IPOLCCCC 06y‘IeHI/I$I.

YautniBaercs MMpOMEXKYTOUHAas arTecTaluus oo uTroram CaMOCTOSTEIIHH OH pa60TI>I,

MIPEAYCMOTPEHHOM TpOrpaMMoN Kypca.

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

9)

OuneHouyHble MaTepHAJIbI /ISl IPOMEKYTOYHOM aTTeCTALMM:
IIpumepnwiii cnucok 6onpocos K 3aiemy:
JIuHelWHbIN 1 HEMTMHENHBIN PEKUMBI B3aUMOICUCTBU A JTA3€PHOTO U3TYYEHHS C BEIIECTBOM.
Pexumbl caMOOKYyCUPOBKH | (prITaMEHTALIHH.
['enepanus niaa3mbl.
Mexanu3msl fedekroodpa3oBaHusL.
CoBpeMeHHbIe TPUIOKEHUS U TEPCIEKTUBEI.
TpexmepHOe HATHO DpH.
MexannsM KoH(OKaJIbHOTO MHUKpOcKona. THrmsl, cnenu@uka, peraemMble HaydHbIe 3a/1a4H.
MynbrunnexkcupoBanue. Busyanuzanus HECKOIbKUX pa3IndHbIX (uyopodopoB B 0JHOM
oOpasiie; 0IHOBpEMEHHAasl BU3yalln3allisl HECKOJIBKUX MPOIECCOB.
KondgoxanbHas JIroMHHECIIEHTHAs CKAHUPYIOILAsl Ja3epHas MUKPOCIIEKTPOCKOIIUS OJJMHO YHbBIX

MOJICKYJI 1 IEHTPOB OKPACKH.

10) ®aykryupyrom@asi QuyopecieHIrs OMMHOYHBIX LIEHTPOB OKPACKU B KPUCTAJLIAX.

[Iporpamma coctaBieHa B cooTBercTBUM ¢ TpeboBanusmu ®I'OC BO mno HampaBieHHIO

noarorosku 03.04.02 dusuxka.

Pa3paboruuk:

A j‘,l/ wj’ v . n.¢-m.H. podeccop E.®@. MapTeiHOBHY

[Iporpamma paccMoTpeHa Ha 3acelaHuM Kadeapbl 00Iel U SKCTIepUMEHTaIbHON (U3NKH

«31» smBaps 2023 T.
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[Iporokom Ne 7

3aB. kadeapoii 4%! 1.¢0.-M.H. A.A. TaBprItrok

Hacmoswasa npocpamma, He moocem Ovimb BocnpousgedeHa HU 6 Kakou @opme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopubl-pazpadbomyura npoepammol.
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MuHHCTEPCTBO HAYKH M BbIcIIero oopasoBanus Poccuiickoii ®exepanun
®deepanbHOE rOCyIapCTBEHHOE OI0IPKETHOE 00pa3oBaTe/ibHOE YUpeKaeHue
BBICILIETO 00pPa30BaHUSA
«UpKyTCKHUil TOCy1apCcTBEHHbI YHUBEPCUTE T
(PI'bOY BO «HUT'Y»)
®dakynpTeT (MHCTUTYT) Drzndeckuit hakyabTeT

Kadenpa OO1iielt 1 s3KkcriepuMeHTaIbHON hU3UKH

®OH/J OHEHOYHBLIX CPEACTB

no pucuuniinae ©T/1.01 JlonmoaHuTeNbHBIE [VIaBEI Ja3epHOU (DU3UKHU
HanpasJeHue noAroroBku 03.04.02 dusrika
HanpaBJieHHOCTh (mMpo¢uiab) Menumackas hu3uka

Wpxyrck, 2023



OnoOpen

YMK ¢uzndeckoro akyabTeTa
IIporoxesENe:3
A b [ ““””-"4:’
g P

{f-;- F T

IlpeaceaaTens: i

.H., mpodeccop
H.M. bynnes

Pa3paboTunk:

,@4»%7
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Pa3paboTtan B COOTBETCTBUU C
npukazom ot 7 aBrycrta 2020 r. Ne 914 006
YTBEPKICHUH (DeepatbHOTO
roCyJapCTBEHHOTO 00Pa30BaTEIbHOTO
CTaHJIapTa BBICIIEro 00pa30BaHMS -
MarucTparypa o HarpaBJICHUIO
noarotoBku 03.04.02 ¢puzuka

C y4eToM TpeOoBaHUM PO .
CTaHJapPTOB
40 - CKBO3HBIE BUBI
npodeccroHaIbHOM eI TeTLHOCTH B
IIPOMBIIIIICHHOCTH
40.011 - CneuuaucT 1o Hay4YHoO-
UCCIICIOBATEIIHCKUM U OTIBITHO -
KOHCTPYKTOPCKHM pa3paboTKaM

1.¢-M.H. mpodeccop E.D. MapTeiHOBHY



MACHOPT ®OHJA OLIEHOYHbBIX CPE/ICTB

HaumenoBanue nucuuniaunbl (MoayJst) T/.01 /TonoiHUTENbHBIE I1aBbI Ja3€pHOM

Sl)I/I?;I/IKI/I

HanpasJsenue nogrorosku 03.04.02 duzuka

HanpaBienHocts (Ipo¢ wiib) MoAroToBKH MeauiuHckas ¢pusnka
KBanuduxanus BeINYCKHUKA MarkcTp
dopma 00yueHUs1 OUHAs
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1. KommereHuMu (MHAMKATOPHI KOMIleTeHLMI), (popMHpyeMble B Mpouecce H3y4YeHHUSs
AUCHUIIMHBI (Kype 2 cemectp 3):

KomnereHuus HNuaukaTopsl Pe3yabTaThl 00yueHust
KOMIIe Te HI[Ui
IK-1: CnocobGen  ympaBisTh | 3HATh:
Ka4eCTBOM (PM3UYECKUX | OCHOBHBIC ¢duszngeckue METO/IUKH,
u TEXHUYECKUX | OCHOBAaHHBIE Ha MPHUHIUIIAX JIUHEHHOTO U
aCIeKTOB Jy4eBOU | HETMHEHHOTO PEXUMOB B3aUMOJICHCTBUS
Tepanuu JA3€pPHOTO U3IIYYEHHUS C BEIIECTBOM.

VYMeTh:

MIPOBOJUTH npocrenmnme U3MEPEHUS
METOJIOM KOH(OKAIbHON JTIOMHUHECIIEHTHON
CKaHUPYIOILEH JIa3epHOM
MHUKPOCHEKTPOCKOIIUH.

Bnanerts:

METOIaMH 00paboTKu JAHHBIX,

MOJIYYEHHBIX C TMOMOIIBI0 KOH(MOKAIEHOTO
CKaHUPYIOILETO MHKPOCKOIIA.
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2.1. TIIporpamma ouleHUBaHHUS KOHTPOJIHPYEMOil KOMIeTeHUNH [7K-1
Tema mwm Kon [Imannpyemsrit Kpurepwnit HavmenoBanue
pasaen HHIHAKATOpA pe3yibTaT OLIE HUBAHUSI 0C?
JUCIMIUIMHBI | KOMITCTCHIIH TK® I1A?
Paszgeal IIK - 1 3Haer: Cum. «Bompocsr | Dxempecc-ompoc. || Tecr 1
OCHOBHBIC JIs CobecemoBanre
dusnyeckue cobecenoBaHUs,
METOTHKH, «TecToBbIie
3aaHHS
OCHOBaHHbIC Ha
Pa3znen2 Cwm. «Bompocsr | Dxkcnpecc-ompoc. | Tect 2
MPUHITUITAX
N JUIS CobeceoBanme
HHHGHH?PO 1 cobecemoBaHmsI,
HEIIMHEHHOTO «TecTOBEIE
pCKUMOB 3aJaHIDy
B3anMOJICH CTBUS

JIA3ePHOTO H3ITy4EHUS

C BEILECTBOM.

YmMmeer:

[TpoBoauTH
ITPOCTEUIIN E
WU3MEPEHUST  METOJIOM
KOH(OKAIIbHOM
JIFOMHUHECLIEHTHOMN
CKaHUPYIOILEH
JIa3epHO
MHUKPOCHEKTPOCKOIUH.

Bnaneer:

MeToaaMH 00pabOTKH
JAHHBIX, TOJTY4YE€HHBIX

C TIOMOIIIBIO
KOH (DOKaTbHOTO
CKaHUPYIOILIETO
MHUKPOCKOTIA.
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2.2.XapaKkTepUCTHKA OI€HOYHBIX MATEPHAJIOB JIA O0ecneyeHHs TEKYIIEero
KOHTPOJISI 0 JUCIHUIJINHE

Kon TTnaHupyeMslii 0C? CozeprkaHue 3a1aHK/BOIPOCA U

WHJIMKaTOpa pe3ynbTaT T.J.

KOMITETCHIIU U

IIK - 1 3Haer: Dkcnpecc-onpoc. | CM. «Bompockl TS
CobGeceqoBanne | coOece10BaHM

IIK - 1 YmMmeer: Dkcnpecc-ompoc. | Cwm. «Borpockl IS
CobGecenoBanne | codece10BaHI

IIK -1 Bmaneer: Dkcnpecc-ompoc. | Cwm. «Bormpocbl TS
CobecemoBane | codece10BaHU
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3.3 OueHo4YHbIe MATEPHAJIBI (CPEACTBA), 00ece YN BAKOLIME JUATHOCTHKY
cpOpMHUPOBAHHOCTH  KOMIIETEHUWH (WIM HHAMKATOPOB KOMIIeTEHIIMI),
3asiBJICHHBIX B pa0o4eil mporpaMMe JUCHUILIHHBI (MOAYJI51)

B smom pazdene mocym Ovlmv npeocmasienvl 3a4€mHo-9K3aAMEeHAYUOHHbIE
mamepuanl, cooepicauue KOMNIAeKMbl B0NPOCo8 (3adanuil) 011 3auéma u
IK3AMEHAYUOHHBIX OUNEMOB OJisl IK3AMEHA, A MAKHCe Kpumepuu Gopmuposanus
oyeHok. Pewenuem xagheopuvl 6 cocmae sK3aMeHAYUOHHBIX OUNEMO8 OJid IK3AMeHa
UMU 3a0aHUU K 3a4€my 6Mecmo 60npocos, 3a0ai/3a0auuil, Mo2ym 6KIHUAmb s
mecmvl u unvle KHM, npumenenue KOmMopwvix no3601um OYeHUMb YPOBHU
chopmuposarHnocmu KoMnemenyuii y cmyoeHmos.

Obpamume enumanue! [lannvlii pazden cooepacum moibKo Mmom Mamepuai,
KOMOP bl UCNOb3Yemcsl A8MOPOM NPU NP OBEOeHUU NPOMENCYNMOUHOU Ammecm ay uu
(3auem uu 3K3amer) no OUCYUNIUHe (MoOyiro) U YKasaH 8 e2o pabouell npozpamme.
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“uns’

MHUHOBPHAYKHN POCCHUMA

(enepanbHOe rocyIapcTBeHHOE

O101:KeTHOEe 00pa3oBarTe.ibHOe
y4Ype:K/IeHHe BbICIIEr0 00pa3oB aHUs

«MpKyTCKUU rocyjapcTBeHHbIN
YHUBEpPCUTET»
(®I'BOY BO «HI'Y»)

@ uzuyeckuii paxkyJabTeT

Bonpocs! 19 codecenoBanus

Paznean 1. HeuauneiiHoe B3auMoJelicTBHe HWHTEHCHMBHOIO JIA3¢PHOI0 H3JIyYeHHsl €
NPO3paYHbIMHU CpeaMu

1. JluHelWHBIM W HEIMHEHHBIH pPEXKUMBl B3aUMOJEHCTBMS JIA3€PHOTO H3IY4EHUS C
BEILECTBOM.

2. Pexumbl caMo(OKYCHPOBKHM U (UIIaMEHTAIMH JIa3ePHOIO U3TydeHUs

3. l'enepanus naa3Mmel.

4. Mexanu3msbl J1epeKTo00pa3oBaHusI.

5. CoBpeMeHHbI€ IPUII0KEHUS U TIEPCIIEKTUBBI Pa3BUTHSI HETMHEWHHON (OTOHUKH.

Paznen 2. KondgokanbHass  JIOMHHECHEHTHAsl  CKAHUpYyMOLIasi  JlasepHas
MHKPOCIIEKTPOCKONHS ¢ BPpeMEHHBIM pa3peleHHeM

6. TpexmepHOE MATHO DpH.

7. MexaHu3M KOH(OKAIFHOTO MHUKpOCKoma. Tumbl, crnenuduka, permaeMble HaydHbBIS
3a7a4u.

8. MynbprumnekcupoBanue. @dnyopodopsl. Busyanuzamus HECKOJBKHUX — Pa3IHMYHBIX
¢ryopodopoB B 01HOM 00pasiie; OTHOBPEMEHHAs BU3yalTU3aI1sl HECKOJIBKUX IPOIIECCOB .

9. HUccnenoBanre MophoyHKIMOHATBHBIX OCOOCHHOCTEH OHMOJOTHYECKHUX OOBEKTOB IPH
MOMOIIM KOH(OKaJIbHON J1a3epHOM CKAaHUPYIOIIEH MUKPOCIIEKTPOCKOITUU

10. Kon¢oxkanpHas JIOMUHECIIEHTHAs CKaHUPYIOU@S Ja3epHas MHUKPOCHEKTPOCKOIHUS
OJIMHOYHBIX MOJIEKYJI Y LIEHTPOB OKPACKH.

11. @nykryupyromas (IyopecieHIUsl OANHOYHBIX [IEHTPOB OKPACKH B KPUCTAJIAX.

7

[enarornyeckuii pabOTHHUK /é/ :7 /4 ‘J"{/"""‘? E.®. MaptsiHOBHY
) “’(nom‘m / i
3aBenyronmii kadenpoii % A.A. TaBpuiok
(no;:um(?f

«31» aaBapg 2023 r.

Kpurepuu onenkn:

- OLICHKA «OTJINYHO» BBICTABJISIETCS CTY/IEHTY, €CIIM BEPHO OTBEUAET Ha 3 BOMPOCA;
- OIICHKA «XOpOILO» - MPAaBUJIBHBIN OTBET Ha 2 BOMpoca M o0umid oTBET Ha 1 Bompoc;
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- OL[EHKA «yJIOBJICTBOPUTEIIbHO» - OOLMN OTBET Ha 3aJaHHbIE€ BOIPOCHI, OTCYTCTBHUE
KOHKPETUKHU MPU MOHUMAaHUU MEXaHHU3MOB, JISKAIMX B OCHOBE,

- OIICHKA «HEYIOBIETBOPUTENBHO» - IOJHOE OTCYTCTBHME IOHMMAaHUS OOIMMX 0a30BBIX
MEXaHU3MOB;

OILIEHKa «3a4YTEHO» BBICTABIISIETCS CTYAEHTY, €CIIU JaH OTBET, JOCTOMHBIN OII€HOK «OTIUYHON-
«y/IOBJICTBOPUTEIILHOY;

OIIEHKAa «HE 3aYTE€HO» BBICTABIIETCS CTYICHTY, €CIH JaH OTBET, JOCTOWHBIN OIICHKU
«HEYIOBJIETBOPUTEIBHO.
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“une*

MHUHOBPHAYKHN POCCHH

(denepanbHOe roCyIapcTBEHHOE
O101:KeTHOEe 00pa3oBaTe.ibHOe
y4Ype:K/IeHHe BBICIIEr0 00pa3oB aHUs

«MpKyTCKUU rocyjapcTBeHHbIH

YHUBEpPCUTET»
(®PT'BOY BO «HI'Y»)
@ uznyeckuii PaxkyJabTeT

TECTOBBIE 3AJIAHMA
Tect Nel (npumep)

TecroBoe KOMIUJIEKCHOE 3aJaHMe Mg KOHTpoJs 3HaHui mno aucuumiaumHe OT/.01
JlonoTHUTEJIBHBIE [VIABBI JIa3e pHOH () M3UKH

Huempyryus:

[Ipexxae yeM NPUCTYNUTh K BBINOJHEHHUIO TECTOBOTO 33JaHMs, BHUMATEIbHO MPOUYUTANTE
Borpochl. Eciau Bel 3aTpynHsieTech OTBETUTH Ha BOIPOC, NEPEXOAUTE K CIEAYIOIEMY, HO HeE
3a0y/bTe BEPHYTHCS K MPOIYILIEHHOMY 33JaHHUIO.

Bpems BbInoIHEHUS TecTa — 45 MUH.

Kaxp1ii mpaBHIIbHBIN OTBET Ha BOMPOC OsioKa A onieHuBaercs B |1 Garr;

Kaxxnprit mpaBuiIbHBINA OTBET Ha Bompoc 0siokoB b u B — 1,5 Ganna;

Kax b1l mpaBuiIbHBIN 0TBET Ha Bonpoc OokoB ['n [T — 2 Ganna.

BJIOK A.

Bvibepume ooun npasunvHulli omeem u 066edume €20 KpyHCKOM.

1. Akponum laser pacumgpoBsiBaeTcs:

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. Hammmume TpeThero ypoBHS SHEPTHH B padOTe Jlazepa OOBACHICTCS HEOOXOAMMOCTHIO

a) CO3/IaHUsI PaBHOBECHS MEXTy YMCIOM BO30YKIEHHBIX U HEBO30YKIEHHBIX aTOMOB;

0) cozmanue O0JbIIEro yuciaa Bo30yKIEHHBIX aTOMOB M MEHBIIIETO HEBO30YKIEHHBIX
aTOMOB;

B) CO3JaHNEC MCHBIICTO YHCJIa BOB6y>KI[éHHBIX aTOMOB M OOJIBIIIETO HeB036y>K,I[éHHBIX
aTOMOB.

3. Kakoii mepexonq B TpéxypoBHEeBOH cucteme (puc.l) i
HAa3bIBACTCS «METACTAOUITEHBIMY?
a) 1, — :
0) 3; 1.4 I
B) 2,

Puc.1
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4. K xakoMy BHY JIa3epOB OTHOCSTCS] SKCHMEPHBIE JIa3ephl?
a) TBEPIOTEIbHEIC;
0) ra3oBbIC;
B) IIOJIYIIPOBOJIHUKOBBIE;
I) J1a3epbl Ha CBOOOIHBIX 3JIEKTPOHAX
5. HaznavyeHneM MoJyrmpoBOTHUKOBOTO JIa3epa B IPUHTEPE SIBIISCTCA. ..
a) mepeHoc n300pakeHus Ha Oymary;
0) pacmpeielieHue CTaTUCTUUECKOTO 3apsiia;
B) H3MEHEHHUE JIEKTPUUECKOTO 3apsiia B TOUKE MPUKOCHOBEHHS,
) HaHeceHUE TOHEepa Ha Oymary.

BJIOK b.
Bvibepume 6ce npasunvHvle omeemuvl u 068e0ume Ux KPyHCKOM:

6. YkaxuTe CBOWCTBa Jiazepa
a) Jlyun nmazepa HEKOTepPEHTHHI,
0) Jlazepbl cmocOOHBI CO3aBaTh MYYKH CBETA C OUYEHb MAJIBIM YIJIOM PACXOXKICHUS,
B) Jlazep oGsagaeT OOJIBIION MOIHOCTHIO U3TYyYCHUS;
r) Cserazepa o0yiagaeT MOHOXPOMATHYHOCTEIO.

BJIOK B.
Honuwume onpeodenenue

7. OnTruyeckuii KBAaHTOBBIN TEHEPATOP — 3TO — YCTPOMCTBO, B KOTOPOM 3HEPIUS
, , IpeoOpa3yeTcsi B YHEPIUIO 3JIEKTPOMArHUTHOIO OIS -

8. NHaynupoBaHHOE U3ITyICHHE — ITO U3ITyICHHE aTOMOB MO/ JEHCTBUEM
MaIAI0NIET0 HA HUX

BJIOK TI'.
Yemanoeume coomeemcmeue:

9. YcTaHOBHTE COOTBETCTBHE MEXK/ITY YIEHBIMH U OTKPBITHSIMH
a) OTKPBITUE SIBJICHUS UHIYLIMPOBAHHOTO U3Ty4EHUS;
0) co3laHNe MUKPOBOJIHOBOTO I'eHepaTopa paauoBOJIH;

B) CO3JaHHC IMEPBOro KBAHTOBOI'O Ir€HEpaTopa,
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I) BO3MOXXHOCTb UCIIOJIb30BAHMS SIBJICHU S BBIHY)KJICHHOTO M3JIy4E€HHU s JUIsl yCUJIEHUS BOJIH;
1) ®abpukanTt 2) Meitman 3) Oiinmrreiin 4) bacos

10. YcTaHOBUTE COOTBETCTBUE MEXKIY MEPEXojaMHi TPEXYPOBHEBOW CHCTEMBI U MPOI[ECCAMH

(puc.1)

[Tepexoasl IIpoueccsr
a) U3JIy4CHHE 1101 ACHCTBUEM JICKTPOMArHUTHOW BOJTHBI
0) caMOMPOU3BOJIBHBIN ITepexo 0e3 U3 TydCHUS

B) IOITTONICHHUE aTOMOM CBETOBOI'O KBaHTa

Teparornueckuii padotank £ ) / AR prrny E.®. MapTeiHOoBHY

=7
3aBemyronmii Kadeapoit = A.A. TaBputrok

«31» saBapst 2023 1.

Koy k Tecty Nel (paszpabatbiBaeTcs 00s3aTeNbHO)

Kpumepuu oyenusanua mecma:

OTtmetka «5» cTaBUTCS PU IpaBUIIbHOM BhinonHeHun 90% 3ananuii Tecta.
OtmMmeTKa «4» cTaBUTCS ITPU NTPaBUIILHOM BbIOJIHEHUH 60% 3aaHuii TecTa.
OTtmetka «3» CTaBUTCS ITPHU MPABHIILHOM BBITTOIHEHUH 35% 3a1aHnii TecTa.
OTtMmetka «2» CTaBUTCS IPU IIPABUIILHOM BbINTONIHEHUHU 15% 3amanuii Tecra.

Tecm Nen Knrou k mecmy Nel (pazpabamuieaemcs 0b6s3amenbHo)
l-a
2—-6

3-8
4-06
5-8
6-0,B,T

7 - OnTUYecKui KBAaHTOBBIM T€HEPATOP — 3TO — YCTPOMCTBO, B KOTOPOM DHEPIHUs TEIJIOBasl,
XAMHUYECKas IIpeo0pa3yeTcsi B SHEPTHIO SJIEKTPOMArHUTHOIO IOJIS - JTIa3ePHOE U3IYUEHHUE.

8 - UnaynupoBaHHOE U3IIy4eHUE — 3TO U3ITydeHUE BO3OYKIEHHBIX aTOMOB IO/ ICHCTBUEM
MMaJIaloIIero Ha HUX CBETA.

9:a-3;0-4;B-2; r-1.
10: a-2; 6-3; B-1.



