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1. Hean, 3a1a4M ¥ IVIAHKPYEMbIe Pe3yIbTATHIO0OYYCHUS 10 JMCLUILIMHE

Lenv oucyuniunvt "@uzuueckue 0CHO8bI ONMOINEKMPOHUKU" cocmoum 8 MoM, 4moodwvl

obecnewums cmyoenmam 21y00Koe NOHUMAHUE OCHOBHBIX (QU3UYECKUX SI8NeHUll U NPUHYUNOS,
Jledcauux 8 0CHo8e ONMOIIeKMPOHUKU. 1 1a8HOU Yerblo 3Motl OUCYUNIUHBL SISLeMCSL:
Pazeumue y cmyoenmoe @yHOAMeHMATbHbIX 3HAHUL U NPAKMUYECKUX HABLIKO8 6 obiacmu
ONMOIIEKMPOHUKU,  UYMOObL  OHU  MO2IU  VCHeWHO  AHATU3UPOBAMb, NPOEKMUPOBAMb U
paspabamovl8ams ONMOINEKMPOHHBIE YCMPOUCMBA U CUCMEMbl, NPUMEHSeMble 8 COBPEeMEHHbIX
MEXHON02USX, BKII0UASl CBEMOBOJIOKOHHYIO C6513b, JIA3EePHblE CUCTEeMbl, (homodemeKkmopul, u opyaue
npudbopvl U NPUNONCEHUS, A MAKICE CHOCOOCMB08AMb UCCAEO08AMENbCKOU U UHHOBAYUOHHOU
oesmenbHoCmuy 8 Ymotl 001acmu.

OOydenne mo mucnuiuimHe «DU3HYECKHe OCHOBBI OITO3ICKTPOHUKH» HAIPABIICHO HA
dhopmMupoBaHHe Y 00YHAOIINXCS CICTYIOIINX KOMIIETSHITUH:

Koa n HamMeHoOBaHHe KOMIEeTEHIU NuaukaTopbl 10CTHKEHUS
KOMIIETEHI[MU
OIIK-1. CnocobeH npuMeHsITh HOIIK-1.1 Ucnions3yeT MeToablI
(byHIaMeHTaIbHBIC 3HAHNS, IOTYICHHBIC B MaTE€MaTHYECKOTO aHAJIN3a U MOJEIUPOBAHUS

o0nacTu MaTeMaTHYECKUX U (UJTH)
€CTEeCTBEHHBIX HayK,

1 UCTIOJIB30BAaTh UX B IPOECCHOHATLHON
TSI TEITbHOCTH

JUTSI pEIlIeHUsI PUKIIATHBIX 3a/1a4 B
npodeccruonanbHoOi chepe

NOIIK-1.2 YMeeT ucnonb30BaTh OCHOBHBIE
3aKOHBI €CTECTBCHHOHAYYHBIX JTUCITUTUINH B
npoeCCHOHATBHON e TETHHOCTH,
IIPUMEHSITh METO/Ibl MATEMaTUYECKOTO
aHaJIM3a U MOJICTIMPOBAHUS TEOPETUUECKUX U
9KCIIEPUMEHTAJIbHBIX HCCIEI0BAHUN

2. MecTo TMCUMIUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPorpaMMbl

JlucruniauHa OTHOCUTCS K 00s3aTesibHOM YacTH Os10ka b1 «/lucuuminabl (MOTyIIN ).

N3yuenne NUCHMIUIMHBI OCHOBAHO HAa 3HAHMAX M YMEHUSX, MOJIYYCHHBIX NMPU H3YYCHHH
CJIeIYIOUTUX TUCIHUILUINH:

- @usnka

3HaHUS U YMEHHUS, TIOJyYCHHbIC HA JUCIHUIUIMHE HEOOXOMUMBI JJIsl M3YUEHHUS CIICTYFOIINX
JUCLUILINH:

- DJIEKTPOHUKA COBPEMEHHOI'O TPAHCIIOPTHOTO CPEACTBA

- VIHTenneKTyalbHble CUCTEMBI YIIPaBIECHUS TPAHCIIOPTOM

3. CTpykTypa u coaepkaHue TUCUUILTHHBI
OO0r1ast TPYI0EeMKOCTh AUCIUILIMHBI COCTABISIET 4 3aueTHbIe eauHuIlbl (144 yaca).

3.1 Buabl yueOHO# padoThl U TPY10€MKOCTH

Bujt yueonoii pagoTs1 KoanuyectBo CemecTpsl
n/n 4acoB 1 2

1 | AyautopHble 3aHATUS 68 32 36

B ToM uucne:

Jlexun 18 18

CemMuHapCcKue/MPaKTHUECKUE 3aHATHS 16 16

JlaGopaTopHbIe 3aHATH 34 16 18
2 | CamocTosiTes1bHasi paboTa 76 40 36
3 | IlpomexyTouHasi aTTecTalUsI




3auet/nud.3a4er/FIK3aMeH

3auer

DK3aMeH

Hroro

144




3.2 TeMmaTH4yecKHH IJIaH H3YYCHHUSA NTUCHUIIJINHBI

o/

Paznen

Cemectp

Henens
cemecTpa

Buner yuebHoi paboThI,
BKJIIOYAsi CAMOCTOSITENIbHYIO
paboTy CTYy/ICHTOB, U
TPYJAOEMKOCTh B Yacax

Bunpl caMmocTosiTenbHON paboThl
CTYJICHTOB

dopma
arTecTalyn

JI. | Mp. | JIa6. | CPC | KCP | K.P. |K.IL | PIP | Ped. | K.pa6.

5 | 3

IlepBblii cemecTp

1.1

BBenenue B
ONTORJICKTPOHUKY.
JlocTonHCTBA
ONTOAJIEKTPOHHBIX MPUOOPOB.

1-2

1.2

Knaccudukanus
OTITO3JICKTPOHHBIX TIPUOOPOB.
OCHOBHBIE JICMECHTHI
OIITO3JICKTPOHHOW TIEITH.

1-2

2.1

DJIEKTPONPOBOHOCTD
KPHUCTAJUJIOB U MOIBITKU €€
0OBSICHEHUS KIACCUYECKOU

AJIEKTPOHHOU TEOPUEM.

30HHAs CTPYKTYpa,
o0pa3oBaHWE 30H M3 aTOMHBIX
ypoBHEeW. Mojenb
3ommepdenbaa U MOJIEIb
bioxa.

2.2

[TonsATHE 30HBI
MMPOBOJAMMOCTH, 3alIPEIIEHHON
30HBI U BaJICHTHOU 30HBI, UX

CBA3b C MPCACTABJICHUAMU O

3-4




CTPOCHUHU KPUCTAILINYECKUX
ten. [loHaTHe KBazunuMnyiabsca
3J1eKTpoHa. [110THOCTH
COCTOSIHMM, KOHILICHTPALIMU
HOCHUTEJIEU B 30HAX.

3.1

Pacnpenenenue yacTuil 1o
sHeprun dOepmu.
ITonoxuTenbHbIE TOABUKHBIC
YACTHUILIbI: IOHSATHE O JIBIPKE.

5-6

3.2

JIBUKEHHE 3JIEKTPOHOB U
JOBIPOK B KPUCTAJUIE MO
JNEUCTBUEM DIIEKTPUUYECKOTO
10JIs1. DHEPreTUYECKOoe
IIPEACTaBICHUE O
TOKOIIPOTEKAaHUU B TBEPAOM
TEe.

5-6

4.1

OcHOBHBIE ITapaMeTPhI U
XapaKTEePUCTHUKHU
B3aMMOJICUCTBHS U3ITYICHUS C
BEIIECTBOM: KOA(DPHUITUCHTHI
MTOTJIOIICHUS U OTPaKCHUS,
CIIEKTPHI TIOTJIOIICHUS U
OTpaKCHHUS.

7-8

4.3

3akon byrepa - Jlambepra.
[TapameTpsb!
XapaKTEPUCTHUKH,
ONMCHIBAIOIINE
B3aHMOJICUCTBUE CBETA U




TBEPAOTO TeNa. THUIbI
MEXAHU3MOB IOTJIOLIEHUS
V3JIy4YECHUS.

5.1

ITonsTHE CKOpOCTH
reHepaluu U CKOPOCTH
pEKOMOMHAIIMN HOCUTENEH
3apsiga. OCHOBHBIE
[IapaMeTpsl,
XapakTepu3yrume
U3MEHEHUE COCTOSIHUE
BEILIECTBA IPH MOTJIOLEHUN
U3JIy4ECHUS: BpEMEHa
penakcanuy KOHLUEHTpaluuu
CBOOOJIHBIX HOCUTENEH
3apsi/1a, KBAHTOBBIH BBIXOJ]

dboTorddexra.

9-10

5.2

OCHOBHOE BBIpAKEHUE 151
pacueta (HOTO3/IC B
MOJYIIpOBOAHUKAX. Posib
HEOCHOBHBIX HOCUTEIECH
3apsna B (hopMupoBaHUU
doToaddexTon. bappepHas
dboTo3/1Cc B p-n mepexoaax

9-10




6.1

OCHOBHBIE TTOHATHUS TEOPUH
HIYMOB: TUIIBI IIYMOB U
bu3nYecKre MPUIUHBI UX
TOSIBJICHUS, TUCTIEPCHUS U
IUIOTHOCTHU BEPOATHOCTEH.
Meton ®@ypbe, CrieKTpaIbHas
TUIOTHOCTh BEPOSATHOCTH.

11-
12

6.2

OCHOBHBIE BHUBI
pacnpeienieHus MIOTHOCTH
BEPOSATHOCTH CIY4auHOIO
npouecca. UucieHubie
OIIEHKH IITYMOB B
(bOTOPE3UCTOPHBIX
IPUEMHHUKAX ONTHYECKOTO
U3ITYYECHUS

11-
12

7.1

W3nyyaTenbHbIC MPOIIECCHI B
TIOJTYTIPOBOTHUKAX.
BHyTpeHHsIsT 1 BHEIIHSIS
KBaHTOBBIE 2 (PEKTUBHOCTH
nporiecca reHepanun
U3ITyYCHUS.

13-
14

7.2

Pa3HoBugHOCTH
JIFOMUHECLICHIIMH.
CrnoHTaHHOE U BBIHYXJECHHOE
W3JyYEHHE aTOMa, CBS3b
Mexay Humu. Kpurepun
BO3HUKHOBEHHUS JIa3€PHOTO
W3JYYCHHUS B

14




NOJIyITIPOBOAHUKOBBIX
CTPYKTypax.

8.1

dusnyeckue MnpoLeccsl B
NOJIyITIPOBOAHUKOBBIX
nazepax. [Ipuniun paGoTsl
MHKEKI[MOHHBIX JIA3€POB U
CBETOJIMOJIOB HA OCHOBE P-N
IIEPEX0/10B

15-
16

8.2

Knaccuduxanus »xugkux
KpuctamioB. OCHOBHbIE
dbu3nYecKre CBOMCTBA U
CTPYKTypa HEMATHUKOB,
XOJIECTEPUKOB, CMEKTHUKOB.
Opuenranruonssie 3 PEeKTH B
KUJKUX KpUCTAIIIax.
[Tepexon @penepukca u
3 deKT “ToCTb-X035UH".
Tunsl onTHYECKUX sTUeeK, UX
noaroroBka. OCHOBHEIE
ontuyeckue 3P PeKTo B
HEMAaTUYECKUX KPUCTAIIIAX.

15-
16

Bcero 3a 1-b1ii cemecTp

16

16

40




11

- Bunbr yuebHoi paboThI,
No % = £ BKIIOUYasd CAaMOCTOATENbHYIO Bunpl camocTosiTenbHON paboThl dopma
i Paznen S % § paboTy CTYy/ICHTOB, U CTYJICHTOB arrecTalyy
3| T 9 TPYJAOEMKOCTh B Yacax
JI. | TIp. | J1a6. | CPC | KCP | K.P. |KIL| PIP |Ped. |Kpa6.| D | 3
Bropoii cemecTp
OO61mast xapakTepuCcTHKA
UCTOYHUKOB CBETA.
EctecTBenHnas mupuna
CIIEKTPAITBHOU JINHUMU.
11 [IpuunHbI ee yimpeHus. 5 | 12 | 2 5 4

CnonTaHHoe 1
CTUMYJTUPOBAHHOE
u3Ny4eHue. Y CJIoBue
CaMOBO30OYXICHUS TS
J1a3epOB.

CnekTtp rerepanyu. MeToasl
Hakayku. 'a30BbIe,
TBEPIOTEJILHBIE U
2.1 MHKEKLMOHHBIE JIa3ephl, UX 2 | 3-4 2 2 4
CpaBHEHHE, IOCTOMHCTBA U
HEJIOCTaTKH, 00J1aCTH
MPUMEHEHHUS.

[TpuHUMD nEerCTBUA
WH>XEKIIUOHHBIX JIa3€POB U
CBETOM3IYYAIOIIUX THOJIOB.
[ToporoBast mIOTHOCTH TOKA.

3.1




12

Barr-amnepnas
XapaKTEPUCTHKA.
NHxkeKUMOHHBIE J1a3ePhI C

4.1

CBGTO}II/IO}IBI, X JOCTOMHCTBA

TOMO- U FE€TEPONEPEXOAAMHU.
OdheKThl 2MEKTPOHHOTO U
ONTUYECKOIO0 OrPAHUYECHUSI.
Jlazepsl ¢ pacnpeneeHHOW
oOpaTHOHU cBsI3b10. JIazepsl ¢
BEPTUKAIBHBIM PE30HATOPOM.

N HEAOCTAaTKH

5.1

Tune! GOTONPUEMHHKOB.
OcHOBHE XapaKTepUCTUKH:
YYBCTBUTEIBHOCTb,
OBICTpPOJICHCTBHUE,
oOHapyKuTeIbHas
CIOCOOHOCTD, CIIEKTPATbHBIN

nuanas3oH. [IpuemHuku ¢
BHEITHUM U BHYTPEHHUM
dboTodrddhexTom:
dboToanemenTs, POV,
dboTope3ucTopsl, HOTOTUOIHI.
Iymb1 poTOTPUEMHHUKOB.
Metonsl npuema
MOJTYJIUPOBAHHOTO
ONITUYECKOTO U3ITYICHHUS:
npsiMmoe (PoToaeTEKTUPOBAHUE

9-10

U OIITUYCCKOC




13

reTepoAMHUPOBAHNUE.
I'etepoannupoBanue B PIY.

6.1

DIIEKTPOHHO-ONITUYECKUE
npeoOpazoBaTeI.
DNEKTPOHHO-Ty4YEBbIE
nepenatomue Tpyoku. MOII-
CTPYKTYPHI U UX TPUMEHCHHE
B MpuOOpax ¢ 3apsiIOBOU
CBSI3bIO U 3apsI0BOU
UHXKEKIMer. POTOMaTPULIbI
st UK obnactu cnektpa

11-12

7.1

duznyeckue 3hPeKTsI,
UCIIOJIb3yEMBbIE /IS
yIpaBiIeHUs MapaMeTpaMu
ONTUYECKOTO U3ITYUCHHUS:
addekr Ilokkenbca,
dboToynpyruu 3¢ dexr,

s ekt Dapanes. [Ipsmas
MOIYJISIUSL CBETOANOIOB U
WHKEKIIMOHHBIX J1a3€POB.
[IprMmeHenune mpoaoIbHOTO U
HOTIEPEYHOT0
AIIEKTPOOIITHYECKOTO
s dexTa asg MOAYIATUN
CBETA.

13-14

8.1

da3oBas, NOJISIPU3ALMOHHAS
MOJYJISIIASL U MOJYJISILHS 1O
MHTEHCUBHOCTH. OCHOBHBIE

15-16
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XapaKTePUCTUKHU
ANEKTPOONTHYECKUX
MOJZYJIATOPOB: I10JI0CA YaCTOT
MOAYJSIUH, TOTpedisemMas
MOIIHOCTh, TMHAMUYECKUU
JMAaIa3oH.

8.3

OnemeHTHas 6a3a u
KJaccuduKaius BOJOKOHHO-
ONTUYECKHUX JTUHHUHI CBSA3H.
[TprMeHeHNEe BOJIOKOHHBIX
CBETOBOJOB B YCTPOUCTBAX
nepeaayu ¥ o0paboTKu
uHpopmarmu. [IpuHnumn
rojiorpadumu.
["onorpaduyeckoe

3aIlIOMHWHAIomice YCTPOﬁCTBO.

[Nomorpadguyeckne cxemsl
3aIMCH ¥ BOCIIPOU3BEICHUS
uHbOpMaIINH.

17-18

Bcero 3a 2-oii cemecTp

18

36




3.3 Conaep:xkaHue TUCHUTITUHBI

Tema 1. IlpeamMeT onT03/IEKTPOHUKH.

BBenenue B onrosnekTpoHUKy. JIOCTOMHCTBA ONTO3JIEKTPOHHBIX NprbOOpoB. Ux kinaccudukanus.
OCHOBHBIE AJIEMEHTBI ONTOAICKTPOHHOU LICTIH.

Tema 2. UcTOYHUKH HU3JYYCHUSA JISI ONITOIJIEKTPOHHBIX CUCTEM.

OOmiass XxapakTepUCTUKa HCTOYHUKOB cCBeTa. EcTecTBeHHas IIMpUHA CIEKTPAIbHOW JIMHHUHU.
[lpyunnabl  ee  ymupeHus. CHIOHTaHHOE UM CTUMYJUMPOBAHHOE  M3JIyuyeHHE. Y CIOBUE
CaMOBO30yXJeHUs AJs J1a3epoB. CrekTp reHepanuy. Meronpl Hakauky. ['a30Bble, TBEpAOTEIbHBIE
1 MHXXCKIUMOHHBIC JIa3€Phbl, NX CPABHCHUC, TIOCTOMHCTBA U HEAOCTATKU, o0Oiactu MMPUMCHCHU .

Tema 3.J1a3epHoe uznyuenue. [IpumeHeHnne 1a3epon

[TpuHIMIT EWCTBUST MHAKEKIMOHHBIX JIA3€pOB U CBETOM3IyYaromux IuoJoB. [loporosas
IINIOTHOCTHL TOKa. BaTT-aMHepHaSI XapaKTCpUCTHUKaA. I/IH)KGKI_[I/IOHHI)IG Ja€pel € TOMO- H
rereporiepexogamMu. OPGEKThl  AIEKTPOHHOTO W ONTHYECKOTo orpaHudeHus. Jlazeper ¢
pacrpeieieHHOW OOpaTHOW CBsi3bi0. Jlazepsl ¢ BEPTHUKAIBHBIM pe30HaTOpoM. CBETOAMOIBI, HX
JIOCTOMHCTBA M HEJIOCTATKH

Tema 4. ®oTonpuemMunku. Tunsl poTonpueMHUKOB

Tunsl poTonpueMunkoB. OCHOBHE XapaKTEPUCTUKU: YYBCTBUTEIBHOCTb, OBICTPOACUCTBHE,
oOHapyXHUTeJIbHasi CIOCOOHOCTb, CIIEKTPAIbHBIN AUAana3oH. [IpueMHUKH ¢ BHEIIHUM U BHYTPEHHUM
dbotorddexrom: porornemenTsr, DY, doropesuctopsl, Gotoauoast. [llympr HoTOnMpreMHUKOB.
MeTtopl puemMa MOIYJIUPOBAHHOTO ONTHYECKOTO HM3IYYEHHUS: MpsAMoe (POTOAETEKTHPOBAHHE U
ONITUYECKOE rerepoiMHupoBanue. I'erepoanarpoBanme B OV,

Tema 5. [IppeMHUKH onTHYECKUX H300paxxeHnd BuaAuMoro u UK nuana3zoHoB crnekrpa.

DIEeKTPOHHO-ONTUYECKHE MPe0Opa3oBaTeNIM. DIIEKTPOHHO-JIy4eBbIe nepeaaroniue Tpyoku. MOII-
CTPYKTYpPHBI U UX IPUMEHEHHE B MPUOOPAX C 3apsAI0BOU CBA3BIO U 3aPSA0BOU MHIKEKIIHEH.
®dotomarpunsl g UK o6mactu ciektpa

Tema 6.MeToabl ynpaB/jieHHs ONTUYECKUM H3JIyYEHHEM.

dusnueckue 3hHEKThI, UCTIONB3YEMbIE TSl YIIPABICHUS MapaMeTPaMu OIITHYECKOTO HU3ITyUCHHS:
saddekt [lokkensca, horoynpyruu 3pdexT, apdext Dapazes. [Ipsmas MOIyIAIMS CBETOIUOIOB U
WH)KCKIIMOHHBIX Jia3epoB. [I[puMeHeHne mpoI0pHOTO U MOMEPEYHOT0 AIIEKTPOOIITHYECKOTO
saddekra 1 Moaynauuu ceera. ®azoBasi, MONSIPU3ALMOHHAS MOTYISIUS U MOTYJISIHS IO
MHTEHCUBHOCTU. OCHOBHBIE XapaKTEPUCTHKHU IEKTPOONTHIECKIX MOAYASTOPOB: MOJIOCA YACTOT
MOMYIALNUU, TOTpedIIsieMas MOITHOCTb, JUHAMUYECKU W JHAMa30H.

Tema 7.B0/10KOHHO-OIITHYECKHE JIUHUU CBA3H
OnemeHTHass 0a3a M KiaccuuKaus BOJOKOHHO-ONTHYECKUX JTUHUM CBs3U. [IpumeHeHue
BOJIOKOHHBIX CBETOBOJIOB B YCTPOMCTBaxX nepeaadn U o0paboTKu HHPOpMAITHIH.

Tema 8.I'osiorpaguyeckne cucTeMbl XpaHeHHs H 00padOTKH MH(POPMALUH.
[Tpunuun ronorpaduu. 'onorpadguueckoe 3anoMuHaromee ycrpoictBo. I'onorpaduyeckne cxembl
3aIllMCH U BOCTIPOM3BEICHNUS UHPOPMALIUH.
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3.4 TemaTnka cCeMHHAPCKUX/MPAKTHYECKUXHIA00PATOPHBIX 3aHITHI
3.4.1.CemuHapCKHe/TIPAKTHUECKUE 3aHIATUS

I[MpakTtuueckoe 3anstue Nel «BBeAEHHE B ONTOAIIEKTPOHUKY. JlocTOMHCTBA
OITORJIEKTPOHHBIX TPUOOPOB»

[paxtuueckoe 3anstue Ne2 «Knaccudukanusi onTo’neKTpOHHBIX MTPUOOPOB.
OCHOBHBIE JIEMEHTHI ONTOAJIEKTPOHHOH LIETIN»

[paktryeckoe 3aHsTre Ne3 « QIEKTPONPOBOJHOCTh KPUCTAIUIOB U MOIBITKH €€’
00BSICHEHUS KJIACCUUECKOU 3JIEKTPOHHOU TeOpuer. 30HHAs CTPYKTypa, 00pa3oBaHue
30H U3 aTOMHBIX ypoBHEHW. Mogenb 3ommepdenbaa u moaens bioxa»

[paxtuaeckoe 3anstie Ned4 «[IOHSTHE 30HBI TPOBOAMMOCTH, 3aPEIIEHHON 30HbI U
BaJICHTHOW 30HBI, UX CBS3b C MPEACTABICHUSIMHU O CTPOCHUH KPUCTATUIMYECKUX TE.
[lonsiTHE KBa3MUMMYJbca 3JIEKTPOHA. [ITOTHOCTh COCTOSIHUM, KOHIIEHTpallun
HOCHUTEJIEH B 30HAX»

[paktuyeckoe 3austue Ne5 «Pacnpenenenue yactuil no sHepruu depmu.
[TonoxuTenbHbIE TOABUKHBIC YACTHULIBI: TIOHSTUE O JIBIPKE»

[Tpaktnyeckoe 3austre Ne6 «/[BUIKEHHE 3JIEKTPOHOB M IBIPOK B KPUCTAILIE MO
JNEUCTBUEM AIIEKTPUUYECKOTO MOJIsA. DHEPTETUUECKOE MPEACTABIEHUE O
TOKOIIPOTEKaHUU B TBEPAOM TEJIE»

[paktuyeckoe 3anstue No7 «OCHOBHBIE MAPAMETPBI U XapaKTEPUCTUKU
B3aMMO/JICHCTBHS U3TYyUYEHUS C BEUIECTBOM: KO PUIIMEHTHI MOTIIONIEHUS U
OTPAXKEHUSL, CIIEKTPBI IOTJIOLIEHUS U OTPAKEHUS»

Ipaxtnueckoe 3anstue Ne8 «3akoH byrepa - JlamGepra. [TapameTpsl u
XapaKTEePUCTUKH, OITUCHIBAIOIINE B3aUMOJIEHCTBUAE CBETA U TBEPIOIO Teya. THUIIbl
MEXaHU3MOB IOIJIOLIECHUS U3JTyYEHUSI»

[Mpaktuueckoe 3ausatue Ne9 «[[OHATHE CKOPOCTH TE€HEPAIMHA U CKOPOCTH
pexoMOuHaIMu Hocutenel 3apsana. OCHOBHBIE MapaMeTPhl, XapaKTePU3yIOIIHe
U3MEHEHUE COCTOSIHUE BEIIECTBA IIPU MOIVIOMIEHUH U3JIyUEHUs: BPEMEHA PEIaKCalluu
KOHIIEHTpAIMK CBOOOIHBIX HOCUTEINIECH 3apsiia, KBAHTOBBIA BBIX0OJ (hoTOd(PperTar

Ipaxtuueckoe 3anstue Nel0 «OCHOBHOE BBIpayKEHHE JJIs pacueTa (HOTOd/IC B
MOJIYIPOBOJHUKAX. POJIb HEOCHOBHBIX HOCUTENICH 3apsiaa B GOPMHUPOBAHUU
doToaddexToB. bappepHas GoTodC B p-n mepexogax»

3.4.2. JlabopaTopHble 3aHATUS

JIaGopatopHnas padota Nel«IIpuniun paboTel P-N nepexoa B MOJIYIPOBOAHUKAX»

JIaGopatopHas pabota Ne2«OCHOBBI pacyeTa NOJTyIPOBOJHUKOBBIX TPUEMHHUKOB U
MCTOYHHUKOB U3JTy4EHUS»

JIaGopatopHas padota Ne3«Dusznueckue XapaKTepUCTUKH CBETOIUOIa»

JIaGopatopHas pabota Ned«Dusnueckue XxapaKTepUCTHKH POTOIHOTa»

JlaGopatopHas paborta NeS«Hanucanue mporpamMmsl JUIst pacyeTa napaMeTpoB CBETOIUOa»

JIaGopatopHas pabota Ne6«Hamnucanue mporpamMmsl JUis pacyeTa napaMmeTpoB GoToauoaa»
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4, YueOHO-MeTOAMYEeCKOEe M HHPOPMALIMOHHOE 00ecneyeHne

4.1  OcHoBHas JuTEpaTYpa

1. Marepuanbsl MUKPO- M ONITOJIEKTPOHHUKH: KPUCTAIUTBI U CBETOBOJIBI : y4eOHOE TTocoOue Juist
By30B / JI. B. XXykoBa, A. C. Kopcakos, /I. C. BpyOneBckwii ; moa HaydHOU penakmnueii b. B.
[yneruna. — Mocksa : U3narensctBo HOpaiit, 2022. — 279 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-01703-8.
URL: https://urait.ru/bcode/492100

2. Aiizennon, A. E. ®usnka : yaeOHUK U pakTHKyM 1715 By30B / A. E. Alizennion. — MockBa
: U3natensctBo FOpaiit, 2023. — 335 ¢. — (Bricuiee oopazoBanue). — ISBN 978-5-534-
00487-8.
URL: https://urait.ru/bcode/511373

4.2  JlonmoJHHUTEJbHAsN JUTEpaTypa
1. KpaBuenko, H. }O. ®usuka : yueOnuk u npaktukym ais By3oB / H. FO. KpaBuenko. —

Mocksa : U3narensctBo FOpaiit, 2023. — 300 c¢. — (Bricmiee o6pazosanue). — ISBN 978-
5-534-01027-5.
URL.: https://urait.ru/bcode/511701

4.3  DaekTpoHHBIE 00pa30oBaTeJbHbIE PeCyPChl
He npenycmotpen

S. MarepuajibHO-TEXHHUUYECKOE o0eclevyeHne
. Aynutopun Ui TPaKTHYECKHUX 3aHATHIA Kadenpsl «/lnHaMuka, IpOYHOCTh MaIlIuH U
conpoTtuBiieHne marepuanony» (aya. H-211a, H-209) ocnameHnsle:
1. MeioBas mocka
2. [TpoekTop
3. Hactennsliii sxkpan
6. MeToanuyeckue peKoMeHIaAIUU

6.1 MeToanueckue peKOMeHIANNH JJIsI TPenogaBaTe/isi M0 OPraHu3aluuu
00y4eHus

6.1.1. O0pa3oBaTe/IbHbIE TEXHOJOTHHU

Bo3MOXHO MpoBeicHNE 3aHATHI U aTTECTAIlUi B TUCTAHIIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
cUCTeMbl TUCTaHIMOHHOTO oOy4yeHus yHuBepcuteta (CLHO-LMS). [lopsanok mpoBeneHus: pabot B
JIMCTAaHIIMOHHOM (popMaTe YCTaHABIMBAETCS OTJEIbHBIMU PACHOPSDKEHUSMU TPOPEKTOpa 10
yueOHOM paboTe 1/Uiu EHTPOM y4eOHO-METOAUYECKON pabOTHI.

Mertoauka mnpenojaBaHHs AWCLUIUIMHBI U peanu3alis KOMIIETEHTHOCTHOTO IMOJX0Ja B
U3JI0KEHUN M BOCIIPUATUU MaTepualia MpelycMaTprUBaeT UCHOJIb30BAHNE CIIEAYIOMINX aKTUBHBIX U
WHTEPAKTUBHBIX (OPM TMPOBENEHUS TPYIIOBHIX, WHIUBUAYAIbHBIX, ayIUTOPHBIX 3aHATHH B
COYETaHUHU C BHEAYAUTOPHOM paboTON ¢ 1enbio (OPMUPOBAHMS M PA3BUTUS NMPO(HECCHOHATBHBIX
HaBBIKOB, 00YYaOLINXCS:

— MOJITOTOBKA K BBIMOJHEHUIO JIAOOPATOPHBIX paboT B 1a00OpaToOpusiX By3a ¢ MOCIEAYIOIIUM
pacyeToM M 3aluToi;

— 3aIlMTa U UHAUBUIYaJIbHOE OOCYXK/IEHHE BHITIOJIHAEMBIX pacueTHO-TpaduuecKux padoT;


https://urait.ru/bcode/492100
https://urait.ru/bcode/511373
https://urait.ru/bcode/511701
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— OpraHu3alusi W TMpPOBEIEHHE TEKYIIEro KOHTPOJIA 3HAHUK CTyIEHTOB B (opme
TECTUPOBAHUS;

B3anmopelictBue mpenojaBarens €O CTyACHTaMHM MOXHO PpAas3feiIUTh Ha HECKOJBKO
COCTaBJIIONIUX — JICKIIMOHHBIC, MPAKTHUECKUE M JIAOOpAaTOpHBIE 3aHATHS M KOHCYJIbTHPOBAHHUE.
[IpenogaBaTens NOJDKEH IOCIEAOBATEIBHO BBIUMTATh CTYACHTAM pPsJ JEKLIHHU, B XOAE KOTOPBIX
ClIeyeT COCpPEAOTOYMTh BHMMAHUE HA KIIOYEBBIX MOMEHTAaX KOHKPETHOIO TEOPETHYECKOIO
MaTepuaga, a TakKe OpraHu30BaTh MPOBEIEHUE MPAKTUYECKUX 3aHATHI TakuM 00pa3oM, YTOObI
AKTUBU3UPOBATH MBIIUICHUE CTYJEHTOB, CTHUMYJIMPOBATh CaMOCTOSITEIBHOE W3BICYCHUE HMH
HEOOX0MMOW WH(POPMALMU W3 PA3JIMYHBIX HMCTOYHUKOB, CPAaBHUTEIBHBIA aHAIH3 METOJOB
pEIIeHHH, COMOCTaBJICHUE IMOJYYCHHBIX pEe3yJbTaToB, (OPMYIUPOBKY H  apryMEHTAIUIO
COOCTBEHHBIX B3IJISI0B HA MHOTHE CIIOPHBIE MTPOOIIEMBI.

Ilepen HayanoM IpenoJaBaHus MPENOAaBATEN0 HEOOXOUMO:

- U3y4UTh pabouyIo MPOrpaMMy, LIeJU 1 3a/1a4M TUCHUIIIINHBL;

- YETKO IMpeJCTaBisATh ce0e, KaKhe 3HAHWsS, YMEHUS W HaBBIKM JOJDKEH HpHOOpecTH
CTYJIEHT;

- IO3HAaKOMUTCS C BUIaMU y4eOHOM paboThI;

- U3YYUTbH COJEPKAHNE PA3/IEI0B JUCIUIUINHBI.

B xozie neKIMOHHOTO 3aHSTHUS MpernojaBaTeib JODKEH Ha3BaTh TeMY, y4eOHbIE BOIPOCHI,
03HAaKOMWTBh CTYACHTOB C IEPEYHEM OCHOBHOU M TOTIOJIHUTEIBHOM JINTEPATYPHI 110 TEME 3aHATHS.

Bo BcrynurenbHOM 4YacTH JIEKIMM 0OOCHOBaTh MECTO M POJIb M3Yy4aeMOM TEMbl B
y4eOHOM TMCHUIUIMHE, PACKPHITH €€ MpaKkTHiecKoe 3HaueHue. Eciu unraercs He mepBast TIEKLus, TO
HEOOXOMMO yBsI3aTh €€ TeMy C Npeblaylled, He Hapyllas JOTMKH H3JI0)KEeHHs Y4eOHOTo
MaTepuana. JIekiui cieayer HauMHaTh, TOJIBKO YETKO 0003HA4YMB €€ XapakTep, TEMy U Kpyr Tex
BOIIPOCOB, KOTOpBIE B €€ X0/€ OyIyT pacCMOTPEHBI.

B 0ocHOBHOH 4acTH JeKIMHU cIelyeT PacKpblBaThb COAEp)KaHUE y4eOHBIX BOIPOCOB,
aKLEHTUPOBAaTh BHUMAHUE CTYACHTOB HAa OCHOBHBIX KaTCTOpHsX, SBICHHUAX M IIPOLECCAX,
0COOEHHOCTSX MX MpOTeKaHUs. PacKpblBaTh CYIIHOCTh UCOJEPKAHUE PA3JIMYHBIX TOYEK 3PEHUS U
Hay4YHbIX [IOJAXOJOB K OOBSACHEHHMIO T€X WIM UHBIX sBIeHUH u nponeccoB. Crnenyer
apryMeHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO IO3MIMIO IO CIIOPHBIM TEOPETUYECKUM BOIPOCAM.
[IpuBomuTe mpumepsl. 3afaBaTh MO XOJY H3JIOKEHHUS JIEKIUOHHOIO MaTepuajla PUTOPUYECKUE
BOIIPOCHI M CaMOMy JaBaTh Ha HUX OTBET. JTO CHOCOOCTBYET AKTUBU3ALMU MBbICIUTEILHON
JESTEIIbHOCTH CTYJIEHTOB, IOBBIIICHUIO WX BHMMAaHHA W HHTEpeca K MaTepualy JIEKIHH, €€
conepxanuto. IlpenonaBaTens A0JKEH PYKOBOAUTH PabOTON CTYAEHTOB IO KOHCIIEKTUPOBAHMIO
JEKIIMOHHOIO MaTepHaia, MOoJA4epKUBaTh HEOOXOJUMOCTb OTPAKEHUS B KOHCIEKTaX OCHOBHBIX
MIOJIOKEHUH N3ydaeMol TeMbl, 0cO00 BbIJENsAsA KaTerOPUIHbIN anmapar.

B 3akmrounTenbHOM 4acTH JEKIMM HEOOX0auMO chopMyaupoBaTh OOIIME BBIBOJBI
10 TeME, PaCKpBIBAIOLIUE COJIEP’KAaHHE BCEX BOIPOCOB, MOCTABICHHBIX B JIeKIUU. OOBSIBUTH IUIaH
OUEPEHOT0 CEMUHAPCKOTO MM J1aOOpaTOPHOro 3aHATHSA, JaTh KpaTKUe PEKOMEHJALUU II0
MOJArOTOBKE CTYIEHTOB K CEeMHHapy Win jaboparopHoil pabore. OmpenenuTs MeCTO U BpeMs
KOHCYJIbTAllUM CTY/AEHTaM, IOXeJaBIIUM BBICTYIIMUTh Ha CEMUHApe ¢ JOKJIaJaMu U pedepaTamu 1o
aKTyaJbHBIM BOIIPOCAM 00CYXJIa€MOW TEMBI.

Ienp mpakTHYECKUX M JIAOOPATOPHBIX 3aHATHH - 00eCTIeYUTh KOHTPOJIb YCBOEHHS YUeOHOTO
MaTepHualia CTyJeHTaMH, paclIMpeHHe W YriayOsieHue 3HaHUH, MOJTy4YEeHHBIX UMHU Ha JEKIMIX U B
xone caMmocTosiTenbHOW  paboThl. IloBbimeHne 3(QeKTUBHOCTH MPaKTHUYECKUX — 3aHATUH
JOCTUTaeTCsl MOCPEACTBOM CO3JaHUS TBOPYECKOM OOCTAaHOBKH, pacloJiararouieil CTYJeHTOB K
BBICKa3bIBAHUIO COOCTBEHHBIX B3IJISIOB M CY)XJIEHHH MO OOCYXJIaeMbIM BOIPOCAM, >KETaHHUIO Y
CTY/IEHTOB MOPAbOTaTh y JOCKHU MPH PEIICHUH 3a/1a4.

Ilocne KaXJIOro JEKIMOHHOIO, Ja0OpPaTOPHOTO M MPAKTUYECKOIO 3aHATHS CHeNaTh
COOTBETCTBYIOIIYIO 3alMCh B XKypHAJIAaX ydyeTa IOCELIaeMOCTH 3aHATUN CTYJACHTAMH, BBIICHUTH y
CTapoOCT Y4EOHBIX TPYII MPUUYUHBI OTCYTCTBHS CTYACHTOB Ha 3aHATHUAX. [IpOBOIUTH IpyIoBbIE U
VHMBHUyaJIbHbIE KOHCYJIBTALMKU CTYACHTOB [0 BOIIPOCAaM, BO3HUKAIOLIUM Yy CTYJIEHTOB B X0OJ€ UX
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MIOATOTOBKH K TEKYILIEH U IPOMEXYTOUYHOM aTTECTAllUU IO y4eOHON NUCUUIUIMHE, PEKOMEHI0BATh
B [IOMOIIb YY€OHBIE U IPYTUe MaTepUabl, a TAKKE CIIPABOYHYIO JINTEPATYPY.

3aueT Mo AUCHUIUIMHE NTPOBOAUTCA B (opMe MUCBMEHHOTO 3aueTa C TOCICeAyroIIeh
WHIMBUIYAIIbHON Oecenoil co CTYAEHTOM Ha OCHOBE BOMPOCOB, C(OPMYIMPOBAHHBIX B 3aU€THBIX
Ounerax. B OmieT BHOCHUTCS /IBa TEOPETHYECKHX M OJUH TMPAKTHUECKHI BOIPOC M3 PA3TUYHBIX
pa3zesioB AMCLUMILIMHBL AJIs 0oJiee MOJHOM IMPOBEpPKH 3HAHUM cTyaeHTOB. OlLiEHKa BBICTABIISETCS
IpenojaBaTesieM U oObsABIsSeTCs nocie oTBeTa. [IpenosaBarens NpuHUMAKOLIUI 3a4€T JIMYHO HECET
OTBETCTBEHHOCTH 3a NPABWJIBHOCTD BBICTABJICHUS OLICHKH.

6.2 Meroauyeckue yKa3aHusi JJsi 00yYAIOMIUXCS MO0 0CBOEHUIO T CIUILIMHBI

3ajagyaMy caMOCTOSITEIbHON pabOThI CTYAEHTOB SIBIISIOTCS:

1. Cucrematuzanuss M 3aKpelIeHUE TMOJYYEHHBIX TEOPETHYECKMX 3HAHUM U
MIPAKTHUYECKUX YMEHUH CTYJICHTOB;

2. VYrinyOneHue u paciiupeHue TeoOpeTHYeCKON MOr0TOBKHY;

3. PopMHpPOBaHHE YMEHHN UCIOJIB30BAaTh HOPMATUBHYIO, CIIPABOYHYIO JOKYMEHTALUIO
U CIIEHHAIBHYIO JINTEPATYpPY;

4. Pa3BuTHe mo3HaBaTENbHBIX CIOCOOHOCTEN M AKTUBHOCTH CTYJIEHTOB, TBOPYECKOMH
MHHIMATUBBI, CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH Y OPraHU30BAHHOCTH;

5. Hcnonps3oBaHue marepuana, COOPaHHOTO U MOIyYE€HHOTO B XOJ€ CaMOCTOSTEIIBHBIX

3aHSATHIA HA TPAKTHYCCKHUX 3aHATHUAX, PH HAMMCAHUN KYPCOBBIX U BBIITYCKHOHW KBATM(UKAIIMOHHON
pabort, st 3PpPEeKTUBHON TOATOTOBKH K UTOTOBOMY 3a4ETY.

W3ydyeHne JUCHMIUIMHBI JIOJDKHO COMNPOBOXKIATHCSI HMHTEHCHUBHOM CaMOCTOSATEIbHOU
paboToi CTYIEHTOB C PEKOMEHJOBAHHBIMU MPENOIaBATEISIMHU JITUTEPATYPHBIMU UCTOUYHUKAMU U C
MaTepuagaMu, MOJyYeHHBIMU Ha JICKIIMOHHBIX, TPAKTHUECKUX 3aHATUAX U J1a00OpaTOPHBIX paboTax.
CTyneHT J0KEeH MOMHHUTh, YTO HAUYMHATh CAMOCTOSITENIbHBIE 3aHATUS CIIEAyeT C MEpPBOro JTHS
W3YYEHHUS TUCHUIUIMHBI U IPOBOAUTH UX perynsapHo. OueHb BaKHO MPUIOKUTH MAKCUMYM YCHUITUH,
BOJIH, YTOOBI 3aCTaBUTH CeOsl pabOTaTh C MOJHOW HArpy3KOH C IEPBOTO JHS.

Kaxxaplif CTyIeHT JOHKeH caM IJIaHUPOBaTh CBOIO CAMOCTOSITENIbHYIO paboTy, MCXOIs U3
CBOMX BO3MOYKHOCTEH M MPUOPUTETOB. DTO CTHUMYIHUPYET BBINOJIHEHHE pPadOThI, co3/laeT Ooiiee
CHOKOWMHYIO OOCTaHOBKY, UTO B UTOT'€ MOJIOKUTEIHHO CKa3bIBACTCSA HA YCBOCHUH MaTepHaa.

Ha ocHoBe u3yueHusi pekOMEHI0BaHHOM JIUTEpaTyphl LeIeco00pa3HO COCTABUTh KOHCIIEKT
OCHOBHBIX TEPMHUHOB, TIOJIOKEHUIN U ONIPENICICHUM, TPEOYIOINX 3alIOMUHAHUS U HEOOXOAUMBIX JUIS
OCBOEHUS Pa3AeOB AUCIUIUIUHBI.

Jlis mnooTBOpHOM paboThl HEMANIOBaXHOE 3HAYEHHE HMMEET OOCTaHOBKAa, OpraHu3alus
paboyero mecra. Hy)kHO HOOHUTHCS, YTOOBI MECTO PabOTHI MO BO3MOXKHOCTU OBLIO MOCTOSIHHBIM.
PaGota Ha mpuBBIYHOM MecTe AenaeT ee Oojee oaoTBOPHOM. [IpoyKTHBHOCTE pabOTHI 3aBUCUT
OT MPaBUIBHOTO YepeloBaHus TpyAa U oTAbixa. [loaToMy Kak/ple 4ac WM J1Ba CIEAyeT AeaTh,
nepepeiB Ha 10-15 MunyT. BbIXOJgHBIE OHU JIydllle MOCBSATHUTh AKTUBHOMY OTIBIXY, 3aHSATHSIM
CIIOPTOM, MPOTYJIKAMU Ha CBEXXEM BO3JyXe U T.1. Jlaxe nmepexiitoueHue ¢ OJHOTO BUa YMCTBEHHOM
paboThI HA APYTOM MOXKET CIYKUTh AKTUBHBIM OTJIBIXOM.

Ocoboe mecTo yaensieTcsi KOHCYIbTUPOBAHUIO, KaK OAHON U3 (opM 0OyueHUs U KOHTPOJIS
camocTosTeNbHON paboTel. KoHCcynpTUpOBaHME MpearnonaraeT 0coObiM 00pa3oM OpPraHU30BAHHOE
B3aUMO/JICHCTBUE MEXJY TMpenoaaBareIeM-KOHCYIbTaHTOM U CTyJCHTaMM, HalpaBJIeHHOE Ha
paszpelieHre nmpooieM U BHECEHHE MO3UTUBHBIX H3MEHEHHH B IeATeTbHOCTh CTYJCHTOB.

1. @oH/1 OLIEHOYHBIX CPECTB

(I)opMa IIpOMe)KyTO‘lHOﬁ aTTeCTalluu: IK3aMCH.
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[IpoMesxyTouHas arrectauus oOyyaromuxcsi B (Gopme 3K3amMeHa MpPOBOAMTCS
[0 pe3yibTaTaM BBINOJIHEHUS BCEX BHJIOB yueOHOW paboThl, MPEayCMOTPEHHBIX
y4eOHBIM IUIAHOM 10 JAHHOW JUCHUIUIMHE (MOJIYJIO), MPU STOM YUUTHIBAIOTCS
pe3yNbTaThl TEKYIIEr0 KOHTPOJS YCIEeBAaeMOCTH B TeueHue cemecrpa. OreHka
CTENEHU JOCTIXKEHHSI O00Yy4alolMMUCA TJIaHUPYEMBIX PE3YJIbTaTOB OOYYEHHs 110
OUCHUIUIMHE (MOJAYNIIO) TPOBOAMTCS IMpEnojaBaTesieM, BEAyIIUM 3aHITHS 110
JUCHUIUIMHE (MOJYJII0) METOAOM 3KCHEPTHOM oleHKU. [lo uToraM mpomexyTo4HOu
aTTecTallui MO JIUCUUIUIMHE (MOJYJII0) BBICTABISETCS OLEHKA «OTJIUYHOY,
«XOPOIIOY», KYIOBIETBOPUTEIIBHO» WU «HEYOBIETBOPUTEIHHOY.

K  npomexyroyHoid — arrectallid  JIOMYCKAlOTCA  TOJBKO  CTYJEHTHI,
BBIMOJHUBIIKE BCE BUIblI yUeOHOUM pabOThI, MPeayCMOTPEHHbIE padoueit mporpaMMoi
no aucuurinHe «OCHOBBI CTPOEHUSI TBEPAOTrO Tela

HlIkana
Onucanue
OLICHUBAHUSA

Boimonnensl  Bce  BUAB  y4eOHOH  paloOTHI,
IpelyCMOTpEeHHble  y4eOHbIM  1uiaHoM.  CTyneHT
JEMOHCTPUPYET  COOTBETCTBUE 3HAHUW, YMEHHIA,
HABBIKOB TPUBEJICHHBIM B Ta0JIMIIaX TIOKa3aTese,
OO onepupyeT MNPUOOPETEHHBIMU 3HAHUSIMU, yMeHH;IMI/IU,
HaBbIKAMHU, MPUMEHSET X B CUTYalMSX MOBBIIMICHHON
cinoxHoctd. [Ipu 3TOM MOryT OBITh JOIYIIEHBI
HE3HAYUTENIbHbIE OIMIMOKU, HETOYHOCTH, 3aTPYAHEHHS
IpU aHAJUTUYECKUX ONEpalMsIX, MEPeHOCce 3HAHUN U

YMEHHMU Ha HOBBIE, HECTAHAAPTHBIE CUTYaALIUU.

BeimonHensl  Bce  BUABI  y4eOHOH  paloOTHI,
IpeIyCMOTpEeHHbIE  y4eOHbIM  1uiaHoM.  CTyneHT
JIEMOHCTPUPYET  COOTBETCTBHE  3HAHWUW, YMCHUH,
HABBIKOB TPUBEJICHHBIM B Ta0JMIIaX IMOKa3aTeNeH,
X omepupyeT NPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,

OPOLO HABBIKAMHU, TPUMEHSET X B CUTYalMSX MOBBIIICHHON
cnoxHoctd. [Ipy sTOM nomyckaeT HE3HAYUTEIbHbBIE
OINOKH, HETOYHOCTH, 3aTpyIHCHHUS npu
AHATUTHYECKUX OMepanusX, TMEepeHOCe 3HAHWUH W

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYalllH.
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Y oBierBopure
JBHO

BoimonHensl  Bce  BuAbl  y4eOHON  paboOTHI,
OpelyCMOTpEHHbIE  y4eOHbIM  miaHoM.  CTyneHT
JEMOHCTPUPYET HEINOIHOE COOTBETCTBUE 3HAHWIA,
YMEHUH, HaBBIKOB NPHUBEACHHBIM B  TalJuIax
NoKazaresieH, onepupyer NpuoOpeTeHHbIMU 3HAHUSMU,
YMEHUSAMH, HABBIKAMHU, INPUMEHSIET HUX B CHUTYyalMSIX
NOBBIIIEHHON  CHOXXKHOCTH.  Jlomyckaer — OmIMOKH,
HETOYHOCTH, 3aTPYJHEHHS TPU  aHAJIUTHYECKHUX
Omnepanusax, MepeHoce 3HAHWM W yMEHUW Ha HOBBIE,
HECTaHJIapTHBIE CUTYaLUH.

Heynosnersopu
TEJIBHO

He Boimonnen oauH win 6ojee BUJIOB y4eOHOM
paboThl, TPEAYCMOTPEHHBIX  yYE€OHBIM  TIJIAHOM.
CTyneHT JEeMOHCTPUPYET HEMOJHOE COOTBETCTBUE
3HaHUW, YMEHUMN, HABBIKOB MPUBEJCHHBIM B TaOIHIIAX
MoKaszaTesiel, JOMyCKAalTCsl 3HAYUTENbHBIC OIIUOKH,
MPOSABJISIETCA OTCYTCTBUE 3HAHUW, YMEHHUM, HABBIKOB I10
pany roKas3areJseH, CTYJEHT HWCHBITHIBACT
3HAUUTEJbHBIE  3aTPYJHEHHUS TIPU  ONEPUPOBAHUHU
3HAaHUSAMU W YMEHUSIMHU IPU UX IEPEHOCE HAa HOBBIC
CUTYAallUH.
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7.1  OueHo4HBIE CpeaCTBA

OO0pa3ibl TECTOBBIX 33JaHHI, KOHTPOJIBHBIX BOMPOCOB U IK3aMEHAIMOHHOTO OMIIeTa:

IIpumep 3Kk3aMeHALMOHHOI0 OMJIeTA
1o Kypcy «@u3nyecKue 0CHOBbI ONTO3JIEKTPOHUKH

MUHHUCTEPCTBO OBPA30OBAHUS U HAYKU POCCUNCKOU OEJIEPALINN
®EJIEPAJIBHOE TOCYJAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHUE
BBICILIEI'O OBPA30BAHUS
«MOCKOBCKHMU NMOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUI MMOJINTEX)

®akynsrer TPAHCITOPTHBIM, xadenpa «/IMHaMuKa, IPOYHOCTH MALIHH M COMPOTHBIICHHE MATEPUATIOB)
Jucnunnuna Ou3ndeckue OCHOBBI ONTO3IEKTPOHUKU

Hanpasienue 01.03.02 «IIpukiannas MateMaTrka 1 nHGopMaTuka»

Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUIET Ne 7.

1. PactipocTpaHeHne cBeTa B aHU30TPOITHBIX Cpefiax.
2. Tlonspuzanus cBera.

YTBepXIeHO Ha 3acefaHuu Kadenpsl «  » 201_ r., mporokon Ne .

3aB. kadenpoit /A.A.CxBop1OB/

[Tepeuens Bompocos k sk3ameny (OITK-1)

Bonpocsbi Koa xomnerenuuun
BosiHOBBIE CBOMCTBA CBETA OIIK-1
PacnipocTpaneHue BOJIHBI U31y4eHUS OIIK-1
NuTtepdepenmus u nudpakius cBera OIIK-1
OrnpeneneHue ONTUYECKON CUCTEMBI OIIK-1
30HHAs CTPYKTypa TBEPJIbIX TEJ OIIK-1
KoBanenTHas cBsi3b B KpucTaLiax OIIK-1
OCHOBHbIE XapaKTePUCTUKHU MOTYIPOBOIHUKA OIIK-1
[IpumecHoe norioiieHue OIIK-1
DOTONPOBOAUMOCTD OIIK-1
KBanrtoBbie cBolicTBa cBeta. [loHsiTie GOTOHOB. OIIK-1
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JIroMuHECHIEHIMSA, DNEKTPOJIIOMUHECLEHIUSA U OIIK-1
(b OTONIOMUHECIICHITHS.

PacnipocTpaneHue cBeTa B aHU30TPOIIHBIX Cpenax. OIlK-1
[Tonsspuzanus ceera OIlK-1
[TonsiTHE HENMMHENHOW ONTUKHU OIIK-1
DHEpPreTUYeCKUe U CBETOBBIC XapaKTEPUCTUKU U3ITYUCHUS OIIK-1
LIBeToBbIE M3MEpeHUs (KOJIOPUMETPHS) OIlK-1
DneMeHTHas 0a3za ONTORJIEKTPOHUKH, IPUMEPBI OIlK-1
ONTORJIEKTPOHHBIX TPUOOPOB U YCTPOUCTB

OnTORIEKTPOHHBIC U3Ty4aTeNIU, OCHOBHBIE ITOHSTHSI OIIK-1
Jlazepsl ¥ CBETOUOIbI OIIK-1
OnrosieKTpoHHBIE (OTOMPUEMHUKH, OCHOBHBIC TIOHITHS OIIK-1
®doTOMOBI, OCHOBHBIC (PU3UUECKHE CBOMCTRA OIIK-1
«Iyme1» potoanona OIIK-1
MeToabl N3rOTOBJIEHHUS CBETOIMOIOB OIIK-1
[TpuHIMT pabOTHl KPEMHHUEBBIX JIABUHHBIX (DOTOIMOOB OIIK-1
(J1o1)

JoctounctBa u HenoctaTku JID /] OIIK-1
[Tpuniun neictBus GOTOUYBCTBUTEIBHBIX TPUOOPOB C OIIK-1
3apsI0BOM CBS3BIO

Y cTpoiCcTBO M OCHOBHBIE TTapaMeTPhl (POTOUYBCTBUTEIHHBIX OIIK-1
nprOOPOB C 3apsAI0BOI CBS3BIO

[Tonsitue dpotonpuemuuka. PaznoBugHoctu OIIK-1
(bOoTONMPUEMHUKOB

KoHnTakt MeTami-nmonynpoBoaHuK. I'eTrepodoToanobI. OIIK-1
OcHOBHBIE CBOWCTBa (POTOTPAH3UCTOPOB OIIK-1
bunonspusiii potorpansuctop. dotoTupuctop OIIK-1
OcHOBHBIE CBOMCTBA (DOTOPE3UCTOPOB OIIK-1
MHOTO3/IeMEHTHBIE CKaHUPYEMbI€ (POTONTPUEMHUKN OIIK-1
®ortonpuemuuku UK-auamazona OIIK-1
OcHOBHBIE CBOWMCTBA COMHEYHBIX (hOTOMpPeoOpazoBareneit OIIK-1
[TonaTue onronapsl OIIK-1
YcTpoilcTBO ontomnap OIIK-1
[ToHATHE HHTETPAIIBHON ONTHUKHU OIIK-1
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Marepuainsl, TEXHOJIOT U, JJIEMEHTHI UHTETPAIbBHON ONTHKU OIIK-1

IIpumep BonpocoB 1151 3aIIUTHI JIAG0PATOPHBLIX PadoT Auisi onenkn kommerennmii (OITK-1)

© N O~ wd

10.
11.
12.
13.
14.
15.

16.
17.

UTto sIBIISLIOCH LIETBIO TabopaTOpHOH pabOThI?

Uro sBIsIOCH O0BEKTOM HUCCIIET0BAHUSA?

Yro Takoe POTOUYBCTBUTEIBHOCTh U KAaKWE MAaTEPUANIbI 00JIaIal0T 3TUM CBOWCTBOM?

Kak paGortaet ¢poToauos u B 4eM ero NpruMeHEeHHE?

Kakne npuHIUIEI JIe)XaT B OCHOBE paboThl (POTOTpaH3HCTOpA?

OO6mbsicHuTe siBeHue porornekrpuueckoro 3pdexra?

Kakwue BuibI J1a3epoB CyIIECTBYIOT M KaK OHU paboTaroT?

UTto Takoe ONTHYECKHUE BOJOKHA U KaKue MPEerMYIIecTBa OHU MPECTABISAIOT AJIS Mepeiadn
JTAHHBIX ?

Kaxum o0pa3oM MOKHO MOJTYIHPOBATh ONITUYECKHI CUTHAJI B ONTOBOJIOKHE?

[Ipunnum paboTel cBeTOAMO A7

Urto Takoe onTHYecKas U30JISAUSA U Kak oHa paboTaer?

Uro Takoe poToakycTuueckuii 3p(EeKT U MOXKHO JIM €r0 UCHOJIB30BaTh B ONTOAJIEKTPOHUKE?
Kak pabotaer MHOroKaHajpHas ONTHYECKas Mepeaaya JaHHbIX?

Kakwue Tumel JeTeKTOpOB CYIIECTBYIOT B ONTOAIEKTPOHUKE?

Kakue ceHcopHbie mpuOOpbl OCHOBAaHBI Ha OMNTO3JEKTPOHHBIX MPHUHIMIAX MU KaK HUX
MPUMEHSIOT Ha MPAKTUKE?

UTo Takoe ONTUYECKUI PE30HAHC U KaK OH UCIOJIb3YETCS B OMTOAIEKTPOHUKE?

Kakue wmeTonpl KOMIEHCAllMK IOTEPh CBETOBOTO CHUTHAjJa MPUMEHSIOT B ONTHYECKUX

CUCTEMAX II€pCaadyn I[aHHBIX?
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