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1. IlepeyeHb KOMMeTEHIIUI ¢ YKa3aHMEM 3TanoB ux (OpMHUpPOBAHUA B Ipolecce
0CBOEHHUs 00pa30BaTeJIbHON MPOrpaMMbl, ONIUCAHKE NIOKa3aTe/Ieil 1 KpUTepueB

OIlcHUBAHHUA KOMIIETeHIIMH

B mporecce ocBoenus aucuuIuInHbl «ONTHKaY (HOPMHUPYETCS CIEAYIOMNE KOMIIETSHIHH:

Kon HanmeHnoBanue WNHpaukaTop AO0CTHKEHUS B pesynbrare ocBoeHuUs
KOMIICTCH KOMIICTCHITHH KOMIIETCHITNH JTUCIUTUTAHBI 00y YarOIIunCs
-1 (3axpenieHHblll 3a OUCYUNTIUHOU) JMOJIKEH:

YK-2 Crniocoben VYK-2.1. Onpegnenser kpyr 3HATBH TEOPETUUECKHUE OCHOBBI,
OTIPEIeNIATh KPYT 3a/1a4 B paMKax IMOCTaBJICH OCHOBHBIC ITOHSTHS, 3aKOHBI 1
3a/1a4 B paMKax HOM 1eJIN, ONPEEIISIET CBSA3H MOJIENT! OCHOBHBIX Pa3/IesioB
MIOCTABIICHHOW LI€TIH| MEXIy HUMHU; buzuKy;

1 BBIOMPATH VYK-2.2. IIpeqmaraer criocoObl YMmerh nOHUMATh, U31arath U
OITUMAJILHBIE peLICHMS ITOCTABJICHHBIX 3a7a4 ¥ | KPUTHICCKH aHAIM3UPOBATH
CIOCOOBI MX OKUIaEMbIC PE3YJIbTAThI; ¢busnueckyo nHGOPMaIHIO.
peuicHus, NCXO41 OLICHUBACT MPECATIOKCHHBIC ITonb30BaThCs TCOPCTUUCCKHUMU]
U3 JICHCTBYIONIHNX CIIOCOOBI C TOUKHU 3PEHHS OCHOBaMH, 3aKOHaMH1 1
IIPaBOBEIX HOPM, COOTBETCTBHUS LICIIU IIPOEKTA, MOJIETIAMHU (DU3HKH;
UMEIOTIUXCSI VK-2.3. IInanupyer Baaners ¢pusnueckumu u
peCcypCcoB u peannu3anuro 3a1a4 B 30He MAaTEMAaTHYCCKUMHU MECTOJaMU
OTrpaHUYEHUN cBOEii OTBETCTBEHHOCTH C 00paboTKH U aHaTu3a
YYETOM UMEIOLIUXCS PECYPCOB HHpOpMAIUU B 001aCTH
¥l OPPAaHHWYCHNIA, IEHCTBYIONMX | OCHOBHBIX Pa3/esioB U3UKY.
MIPABOBBIX HOPM;
OIIK-1 |Cnocoben OIIK-1.1. O6nanaer 6a30BbiMH | 3HaeT GU3NUYECKHE OCHOBBI

MPUMEHSTH 0a30BbIC
BHaHUS B 00JIACTH
(bu3uKo-
MaTEeMaTHYECKUX U
CCTCCTBCHHBIX HAYK B
chepe cBoeit
MmpodecCHOHATbHON
MesITeTHHOCTH.

3HAaHUAMHU B 00JaCTH (PU3UKO-
MaTeMaTHYeCKHUX HayK,
HEOOXOTUMBIMHU TSI PEIICHUS
npodeccroHaNbHBIX 33/1ad.
OIIK-1.2. ApryMeHTUPOBAHHO
MpUMEHsIET (PU3UIECKHE 3aKOHBI
M MaTEMATUYECKHUE METOIBI IS
pelIeHUs 3a]1a4 TeOPETUICCKOTO
Y IPUKJIATHOTO XapaKTepa.
OIIK-1.3. O6nagaer HaBBIKAMHA
TEOPETUIECKOTO U
AKCIIEPUMEHTAILHOTO
HUCCIEN0BAHUA O0OBEKTOB
npodecCuoHaTBHON
NEeATETLHOCTH, PEIICHUS
npodeCCHOHANTBHBIX 33]1a4 B

MEXaHUKH, MOJIEKYJIIPHOI
¢bu3uky, npupoy KonebaHun
Y BOJIH, OCHOBBI
TEPMOJIMHAMUKH,
DIIEKTPHUYECTBA U MarHETHU3MaA,
OIITUKH, OCHOBBI aTOMHOW U
aepHON GU3NKH, TOHUMAET
[IMPOTY U OTPAaHHYEHHOCTh
npUMeHeHUs QUNKU
MCCIIEIOBAaHMIO MPOIIECCOB U
SBJICHUN B TIPUPOJIE U
oOriecTBe.

YMeer ucnonb3oBaTh
TEOpPETUYECKHE 3HAHUS NPU
0OBSICHEHUH PE3yJIbTaTOB
HKCIEPUMEHTOB, IPUMEHSATh
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obnacTu (GU3MKU ¥ CMEKHBIX C
HEU €CTECTBEHHOHAYYHBIX
JMCLUTUINH.

3HaHUA B 001acT pU3MKMU st
OCBOCHHS
o0menpoecCuoHaTbHBIX
JTUCITUTIMH U PEIICHHUS
podecCHOHANIBHBIX 33J1a4,
OIICHHBAET JJOCTOBEPHOCTh
MIOJIyYEHHOTO PEIICHUS
3a7a4H.

Bnaneer HaBeIKaMu
(U3HYECKUX HCCIIETOBAHUH,
CIOCOOCH TepeaBaTh
Pe3yJIbTAT POBEICHHBIX
HCCIIEIOBAHUI B BUIE
KOHKPETHBIX PEKOMCH/Iallui B
TEPMHHAX TPEIMETHON
0071aCTH 3HAHUS.

I1K -3

FOTOBHOCTBIO
HpI/IMCHFITI) Ha
[IPAKTUKE
npogecCuoHaIbHbIE
BHAHUS TEOPUHU U
METOJI0B (PH3UUECKHIX
ICCIICIOBAaHUI

[IK-3.1. Tlonumaet puznueckue
OCHOBBI METO/IOB U CPEJCTBA
npeoOpa3oBaHus HHPOPMAIUH,
obmena uadpopmaimeit Ha
PACCTOSIHUU C TIOMOIIBIO
PaMOAIEKTPOHHBIX CPEICTB U
TE€XHOJIOTHUM.

[IK-3.2. Bnageetr Mmetogosiorueit
MaTeMaTU4eCcKoro
MOJICIMPOBAHUS (PUZUUECKHUX
MPOIIECCOB M OOBEKTOB Ha Oa3ze
KaK CTaHJapTHBIX MTAKETOB
aBTOMAaTU3UPOBAHHOTO
MIPOEKTUPOBAHUS U
HCCIIEAOBaHUM, TaK U
CaMOCTOATENIbHO CO3/1aBa€MbIX
OpPUTHHAIILHBIX TIPOTPaMM.
[TK-3.3. TIpumensieT mudpoByro
TEXHUKY TTPH 00pabOTKe TaHHBIX
MpHU COOJTIOIEHNH OCHOBHBIX
TpeOoBaHMl HHPOPMAIIMOHHOM
0€30MacHOCTH.

[1IK-3.4. IIpumensier
COBpeMeHHBIe HH(OPMAIIMOHHBIC
CpelCTBa MpHU MOATOTOBKE
JAHHBIX MIPU COCTABICHUH
0030pOB, OTYETOB U HAYUHBIX
My OJIMKAITUH.

Biagers: MeTogamu
HaxO0XJIEHUS, 0TOOpa 1
00BbeAMHEHUS Pa3IMUHBIX
METO/IOB TIPOBEICHHS
(bU3NYECKUX UCCIIEOBAHUI.
VYMeTb: OCMBICTIEHHO BBIOMpATh
HaY4HbII METO]] MPOBEICHUS
(bU3NYECKUX UCCIIEOBAHUI.
3HaTh: CIIOCOOBI ONpeeIeHUs
BUJIOB U THIIOB
npodeccuoHaNbHBIX 3aj1a4, a
TaKKe METOJIbl MX PEIICHUS
IIPU IPOBEIEHUH (PU3NUECKUX
UCCIIEI0BAHUI




2. Tunosble KOHTPOJIbHbIE 32IaHUS WJIM HHbIEe MaTepHaJibl, HEOOX0AUMBbIe /151
OLIEHKH BJIa/IeHUii, YMEeHUIi, 3SHAHUH, XapaKTepPU3YIOLIHX 3Tanbl POPMHPOBAHUS
KOMIIETEeHIUI1 B Ipolecce 0CBOCHHs 00pa30BaTeIbHOI NPOrpaMMbl ¢ ONMUCAHMEM LIKAJI

OLCHUBAHUSA U METOAUYICCKUMHU MaTEpUuajlaMu, ONipeac/IIIOIIIUMHU NIPpoUeaAypPY OUCHUBAHUS.

No KonTponupyemebie pazaesnbl Kon HanmenoBanue
n/m (TemMsbl), MOy NN KOHTPOJIHPYEeMOn OLICHOYHOT'O CPEJCTBA
JTUCIHUIUTAHBI/ TIPAKTUKH KOMIIETEHIINH BU/T KOJI-BO
1. BBenenue B ontuky. OIIK-1 Tectel 2
2. ['eomeTpuyeckas onTuka u YK-2,0I1K-1;T1K-3 | Dx3aMeHalMOHHBIN 1
3JIEMEHTHI TEOPUU ONITUYECKUX MaTepuan
npuOOpOB.
3. Pacnpoctpanenue YK-2,0I1K-1;I1K-3
AJIEKTPOMArHUTHBIX BOJIH B
TUDIIEKTPUKAX.
4, Pacnpoctpanenue YK-2,0IIK-1;I1K-3
ANEKTPOMArHUTHBIX BOJH B
MIPOBOSAIINX CpEAax.
S. Pacnipoctpanenue YK-2,0I1K-1;I1K-3
AJIEKTPOMArHUTHBIX BOJIH B
Clly4ae aHU30TPOIHBIX CPEJI.
6. [Honsipuszanus ceera. VYK-2,0I1K-1;I1K-3
7 OnTuueckast akTHBHOCTD VYK-2,0I1K-1;I1K-3
8 doroymnpyrue, YK-2,0I1K-1;ITK-3
AJIEKTPOONITUICCKHE U
MarHUTOONITUYCCKUE SIBIICHHUS.
9 Hucnepcus u nmornomenue ceera. | YK-2,0I1K-1;I1K-3
10 Wutepdepennys ceta. YK-2,0I1K-1;ITK-3
11 Hudpaxius ceera. YK-2,0I1K-1;ITK-3
12 | Paznoxenne uznydenus B criektp. | YK-2,0I1K-1;I1K-3
13 Paccesinne cBera. VK-2,0I1K-1;I1K-3
14 ["onorpadus. YK-2,0I1K-1;I1K-3
15 TennoBoe u3iny4eHue. VK-2,0I1K-1;I1K-3
16 KBanTOBBIC CBOMCTBA CBETA. VK-2,0I01K-1;I1K-3
doTtodddexT.
17 Jlazepsl. CkopocTh YK-2,0I1K-1;I1K-3
cBerta.HenuHeiinas ontuka
IlepeyeHb O1LIEHOYHBIX CPEACTB
HaumenoBanue [IpencraBieHHOCTh
No Kpatkas xapakTepucTHKa OIEHOYHOTO
i OILICHOYHOT'O cpenieta OIICHOYHOT'O CPEJCTBA
CpeacTBa B ©®OC
1 TecThr CpenctBo pyOeXHOTO KOHTPOJIST YCBOCHHS Bompocsr o
y4eOHOTr0 Marepuana. pasnenam/TeMam
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TUCIUTIINHEI

DK3aMeHAINOHHBIE
MaTepuabl

HroroBas ¢popma OlleHKH 3HAHUN

IIpumepHBIii TIEpeYeHb
BOIIPOCOB U 3aJjaHUN K
JK3aMEHY 110
OUCLIMILINHE

OBPA3IbI TECTOB JJIA ITIEPBOI'O PYBEKHOI'O KOHTPOJIA:

S: Ontuka 310 pasnen GU3UKK N3y9aArOIINNI:

-: IPUPOAY CBETA

-: 3aKOHBI PaCIPOCTPAaHCHHUS CBETA

+: IIpupoay CBCTa, 3aKOHBI pACIPOCTPAHCHU CBCTA U B3aUMOJICHCTBHE CBETA C BEIIECTBOM

- B3aMMOJICIICTBHE CBETA C BEIIECCTBOM

I:

S: Cger pacnpocTpansieTcs
- IPOJI0JIBHO

+: IpSIMOJIMHENHO

- IONEPEYHO

-: BJIOJIb

S: CBeToBBIE TyYKH PaCIpOCTPAHAIOTCS

-: 3aBHCUMO JIpYyT OT Apyra
+: HE3aBUCUMO APYT OT Apyra
- HUKaK

-2 MOXET OBITh

S: CBeToBbIC IMYYKH OTPAKANOTCA OT 3CPKAJIbHBIX HOBerHOCTeﬁ oA TEM K€ YIJIOM,

- TIOJT KOTOPBIM OTPaXKatOTCs
+: IOJT KOTOPHIM MA/IAI0T

- TI0Jl KOTOPOM HPEIOMJISIFOTCS
-: BO3MOXKHO

S: CBeToBbIC IMYYKHU MPCIOMIIAIOTCA HA I'paHULIC pa3aciia

-: IBYX IJIaCTUH
+: IBYX cpen

-: IByX METaJIJIOB

-: MeTaJuIa ¥ TOIYTIPOBOJHHKA

I:
S: CBeT umeer
- BOJIHOBYIO IIpPUPOLY




-: KOPILYCKYJISIPHYIO IIPUPOLLY
+: KOPIYCKYJISIPHO — BOJIHOBYIO IIPUPOTY
-: MaTepUAIBbHYIO IPUPOTY

l:

S: HpI/IHHI/IH I'roiirenca TJIaCUT, 4YTO KaxXJas TOYKa IIPpOCTPAaHCTBA, 10 KOTOpOI71 JoI11JIa BOJIHA,
ABJISACTCS HCTOYHHUKOM

- IEPBUYHBIX BOJIH

+: BTOPHUYHBIX BOJIH

-. BOJIH

- HOJISIpI/ISOBaHHBIX BOJIH

I

S: Ipunnun [oiireHca mo3BojsieT ONPEaeIUTh MOI0KEHNE BOIHOBOTO (PpOHTA B JTHOO0M
MOMCHT BpEMCHHU, €CJIM U3BCCTHO

-: ero IOJIOKEHUE B JIFO00M MOMEHT BpEMCHHU

+: €ro moJIOKCHUE B HpeI[BII[yH_[I/Iﬁ MOMCHT BpCMCHHU

-. TOJIBKO ITOJIOKCHUC

-. HU4ero

I:

S: MOKHO 11 IOJyYUTh 3aKOH IIPEIOMIIEHHUS CBETA UCXO/S U3
-: mpuHUuna ['anunes

+: mpuHuMna I 'rorrenca

-: npuHuuna Openens

- TEOPUU BEPOSATHOCTHU

I:

S: Ilpnunnoit oTka3za Hpt0TOHA OT BOJTHOBOI TEOPHH MOCITYKUIIO MPEATION0KEHHUE, YTO
+! OTCYTCTBYET cruOaHue MPeIMETOB CBETOBBIMU BOJTHAMHU

-: HEBO3MOXHO OOBSICHUTH OTPAXKEHUE CBETA C TOYKU 3PEHUS BOTHOBOM T€OpHH

-: HEBO3MOXXHO OOBSICHUTH NPEIOMIICHUE CBETA C TOUKH 3pEHHS BOJIHOBOM TEOPUH

2.TECTHBI JJIsA BTOPOT'O PYBEXKHOI'O KOHTPOJIA

I:

S: Bo3morkaa mu nn(i)palcum{ CBC€Ta HA MHOT'UX IICTIAX, €CJIIN PACCTOAHNEC OT COOTBETCTBYIOIIHUX
KpaeB COCEHUX IIEIEH CPAaBHUMO

-1 C TOJIIHMHON PELIETKU

+: ¢ UIMHOM BOJIHBI CBETA

-: ¢ JUIMHOM pemieTku ¢ 00beMoM

-: ¢ 00BEMOM peIIeTKH

I
S: Otnuaaercs mu qudpakiysi HA MHOTHX IIETAX,
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-2 OT gudpaKkIuu
+: oT AudpaKIUK Ha IBYX MIEISIX
-1 OT JU(paKIUU HA OJHOH IIEIN

I

S: Otnuuaercs nu Audpakius Ha OTHOU SN

-2 OT TU(PAKIIMOHHON KapTHHBI

+: oT qudpakvK HA YETBIPEX MIETAX

-: OTIIOCTOSTHHOHM U PAKIMOHHON pEeIIeTKH

-: OT IJTMHBI BOJIHBI CBETA MAJAIOIIET0 HA AUPPAKIIHOHHYIO PEIIETKY

I:

S: 3aBucur yin AudpaKIOHHas KAPpTHHA
- OT JUTMHBI AU()PAKIHOHHON PEHIICTKA

+: OT HIMPUHBI IETH

-1 OT TOJIIIKHBI TUPPAKIIHOHHON PEIIETKH
-: OT 00beMa TUGPAKITUOHHON PEIICTKI

I:

S: Ilpu qudpakuu Ha OTHON e HHTEP(EPESHITMOHHBIN MAKCUMYM HAOIOIAeTCsI IPU
pa3HOCTH X0/a AU parupoBaHHbBIX JTy4eil paBHOI

-: IIUPUHE LIENH

+: 1enomMy 4uciay JUIMH BOJIH

-: ITTMHE 1NN

- HEUYETHOMY YHUCIY MOJIYBOJH

I:

S: Ha kpucranindyeckoil CTpykType Habto1aeTcst Audpakuus
-: CBETa

+: PEHTT€HOBCKUX JTyuei

-: UH(PAKPACHOTO M3ITyUSHHUSI

- yIbTpaduoIEeTOBOrO U3yYSHUS

I:

S: Ha kpucranindyeckoil CTpykType Habo1aeTcst iudpakuus

-: CBETa

+: BOJIH JJIMHA BOJIHBI KOTOPBIX COU3MEPpHUMA C MEKATOMHBIM PAaCCTOSIHUEM KpI/ICTaJ'IJ'II/I‘IeCKOI\/II
CTPYKTYpBbI

-: ’H(PAKPACHOTO U3ITyUSHHS

- yIbTpaduOIETOBOrO U3IyYSHUS

I:
S: ®opmyna Bynbda — bparra cBs3piBaeT yroi nmajieHusi Jydei Ha MOBEPXHOCTh KpPHUCTAJLIa,
MOCTOSTHHYIO PEIETKH U JUIUHY BOJIHBI



-: CBeTa

+: PEHTI€HOBCKHX JIy4YeH

-: ”H(paKPaCHOTO U3ITyICHUS

-1 yIbTpauoIETOBOTO U3ITyUEHUS

I

S: PEHTreHOCTPYKTYpHBIM aHAIU3 MO3BOJISIET ONPEACIUTh
-. JJIMHY BOJIHBI pEHTI'CHOBCKOI'O U3JTy4YCHUA

+: CTPYKTYpPY KpUcTaia

- KOHICHTPALUIO IPUMCCHU B KpUCTAJLJIaX

- CHGKTp peHTFeHOBCKOI‘O I/ISHy‘-IeHI/ISI

I

S: PeHTFeHOCHeKTpaHBHBIfI AHaJIN3 IIO3BOJISACT OIIPCACIINTD
- JUNIMHY BOJIHBI PEHTI'CHOBCKOI'O U3JTYyYCHU

+: CIICKTP PCHTICHOBCKOI'O U3JTyYCHU

- CTPYKTYpY KpHUCTajliIa

- MC)KaTOMHBIC paCCTOSAHHA

I:

S: O6brynas pororpadus perucTprupyeT TOIBKO
-: (ha3y BOHBI

+: aMIUTUTY/y CBeTa

-: (hazy ¥ aMIUIUTY/y BOJIHBI

- JUIMHY BOJIHBI

I:

S: T'onorpagust perucTpupyer aMIuIuTy 1y 1
-: JUTMHY BOJIHBI CBETA

+: dazy uznydeHus

-: 4acTOTy CBeTa

-! pacCTOsIHUE J10 UCTOYHHMKA U3ITyYSHHUS

I:

S: Tonorpadus peructpupyet pazy u
-1 9acTOTy CBeTa

+ aMINIUTY Ay U3JIy4EeHUS

-. JJIMHY BOJIHBI CBETA

-. paccTosiHUE JI0 UCTOYHHMKA CBETa

I:

S: Tonorpadus mMO3BOJISET 3aTUCHIBATD
- TUNIOCKHE U300pakeHUs

+: 00BEMHBIE H300paKEHUS

-1 KBaJIpaTHbIC U300paKeHUS



-1 KpYTJIble U300pasKeHHS

BOITPOCHI JJIsA CAMOITPOBEPKH n NoATrOTOBKHA
IMPOMEXYTOYHOMY KOHTPOJIIO.
No ConeprkaHue TEMbI Yacel ®dopma
CpPC KOHTPOJIA

1 JInneliHas HeMHENHHAsA ONTUKA. 1 YCTHBIN
oIpoc

2 [IpononpHble U ToOlepeuHble BONHBI. Pa3nuunbele Buael | 1 YCTHBIN
MOJIAPU3ALIUU 3JIEKTPOMAarHUTHBIX BOJIH. o1poc

3 XapakTepucTUKa U M3JIy4Y€HHE €CTEeCTBEHHOro csera. | 1 YCTHBIH
EcrecTBeHHas MMpUHA TUHUN U3ITy4YEHUS. orpoc

4 [Ikana 351eKTpOMarHUTHBIX BOJIH. 1 YCTHBIH
oIpoc

5 AOleppanul ONITUYECKUX CUCTEM. 1 YCTHBIN
oIpoc

6 Huddys3noe oTpaxeHue. 1 YCTHBIN
orpoc

7 OTtpaxkeHue OT METAIIMYECKUX TOBEPXHOCTEH. 1 YCTHBIH
oIpoc

8 [TpoucxoxaeHne ONTUYECKON aHu30TponmuM B cpenax. | 1 YCTHBIN
JvanekTprudeckre CBOMCTBA aHU30TPOITHOW CPEIBI. OIpoc

9 [Tosryuenue U UCCIIEJIOBAHNE umnTuyecku | 1 YCTHBIH
MOJIAPU30BAaHHOTO CBETA. oIpoc

10 Bpaiienre miockocT noysipusalyy cBeta B kpucramiax. | 1 YCTHBIH
oIpoc

11 ITonsiTHE O KBAHTOBOM TEOPUHU CBETA. 1 YCTHBIN
oIpoc

12 O ekt 3eemana u ero kiraccuyeckasi TEOpusl. 1 YCTHBIN
oIpoc

13 Bpemst u mmMHa KorepeHTHOCTH u3nydeHus. Jlazep kak | 1 YCTHBIN
HCTOYHUK KOI€PEHTHOTO CBETA. oIpoc

14 [IpocTpaHcTBeHHass W BpEeMEHHAass  KOTE€PEHTHOCTh. | 1 YCTHBIN
YacTuuHast KOT€pEHTHOCT. ompoc

15 Habmonenue SBJICHUN uHTepdpepenmu | 1 YCTHBIN
MIOJIAPU30BAHHBIX JIy4el B KPUCTAJIIOONTHKE. oIpoc

16 JusnexTpudeckue OTpaXkarolue CJIOM W mpocBerieHue | 1 YCTHBIN
OITHKH. oIpoc

17 HuTepdepeHIMOHHbIE METOAbl OlpeaeneHuss 3TajmoHa | 1 YCTHBIN
JUIMHBI, BPEMEHU KOT€PEHTHOCTH, JUTMHBI KOT€PEHTHOCTH. orpoc

18 Hudpakmus Ha KpyrJioM OTBEPCTHH, KPYTJIOM 3KpaHe u | 1 YCTHBIN
MIPSIMOYTOJIBHOM Kpae 3KpaHa. oIpoc

19 Judpakius Ha yIbTpa3ByKOBOW BOJIHE. 1 YCTHBIN
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OIIpocC

20 Paccessnue cBera Ha HEOJHOPOAHOCTSX cpeabl W B | 1 YCTHBIH
MYTHBIX CpE/Iax. OIIpocC

21 3amnuch ToJIorpaMM Ha TOJCTOCIOMHBIX 3MYJIIbCHSX. 1 YCTHBIN
oIpoc

22 [Tpumenenue rogorpadum. 1 YCTHBIN
OIIpocC

23 [IpyHuMI W yCTPOMCTBO, W IpeneiabHOE paspeunieHue | 1 YCTHBIN
3JIEKTPOHHBIX MUKPOCKOTIOB. OIIpocC

24 HenocrarouHocts KJIaCCHYECKOTO omucanus | 1 YCTHBIN
paBHOBECHOTO M3Iy4yeHus, hopmyna [lnanka. oIpoc

25 KBaHTOBOE HCTOIKOBAaHHE MPOIECCOB JTFOMUHECHICHIINY. 1 YCTHBIN
OIIpoc

26 duznyeckue IIPUYUHBI, orpanuuuBaronme | 1 YCTHBIN
YyBCTBUTEIBHOCTH (POTOAIEKTPHUECKUX U3MEPEHUIA. OTIpoC

27 Pa3nu4HbIe THITBI 1a3€POB U MX IPUMEHEHUE. 1 YCTHBIN
orpoc

28 Onrtuyeckue ONBITHI B HEUHEPHUAIBHBIX CHCTEMax | 2 YCTHBIN
otcyeta, a¢ ekt CaHbska. onpoc

29 Oddext Jloriepa B aKyCTUKE U B ONTHKE. 1 YCTHBIN
OIIpoc

30 O ekt YUepeHkoBa U ero NpuiIoKeHHUE. 1 YCTHBIN
OIIpocC

31 IlpencraBienne o  MexaHusMe  MHorogoronsHoro | 1 YCTHBIN
MIOTJIOIEHUS U PACCESTHUS. OIIpocC

32 [Tpocretinme nprOOPHI HETMHEWHOW OTITHUKH. 1 YCTHBIH
OIIpoc

KoHTpoJibHBIC BONIPOCHI 110 ONTHKE VI CTYACHTOB 2 Kypca (4-cemecTp).

1.  DnexrpomarHuTHas npupozaa cBeta. CTpyKTypa MJIOCKUX 3JIEKTPOMAarHUTHBIX BOJIH.

2.  Cymnepro3urys 2JIeKTPOMarHUTHBIX BOJH. CTOSTYHE JIEKTPOMArHUTHBIE BOJTHEI.

3. Paznuunble BUJBI NOJISAPU3ALIUN BOJH.

4.  XapakTepucTHKa U3JTy4eHHUS €CTECTBEHHOro cBeTa. EcTecTBeHHas IIMpUHA JIHMHUNA
U3JIy4CHHUS.

5.  Illxana 3neKTpOMarHUTHHIXBOJIH.

6.  OcHoBHbIE (POTOMETPUYECKHE BETUYMHBI U METOBI UX U3MEPEHHS.

7. T'eomerpuueckasi onTHKa KaK MpeaebHbIN clTydyail BOJIHOBOM ONTHKH.

8.  lleHTpupoBaHHas ONTUYECKas CUCTEMA €€ KapJAUHAIbHBIEC SIEMEHTBI.

9.  AOeppanus ONTHYECKUX CHCTEM.

10. TIlpenomieHue ¢ OTpak€HHE OHIIEKTPOMArHUTHBIX BOJH Ha TPaHULE MEXIy
JAIEKTPUKAMH.

11. Tlonspu3zauus BOJHBI MPETOMIEHHON U OTPaXEHHOW HA IPAHUIIE MEXKY TUIIICKTPUKAMHU.

12. TlomHoe BHYTpeHHEE OTpaKeHUE CBETONPOBObI. Jnddy3nonHoe oTpakeHHeE.

13. PacmpocTtpaHeHHe 3JEKTPOMAarHUTHOW BOJHBI B MPOBOJSIIMX CpelaxX, KOMIUIEKCHBIH

IMMOKa3aTcjib MPECJIOMIICHUA, FHY6I/IH3 IIPOHUKHOBCHUS.
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14. OrpaxeHue OT METAITHYCCKUX TTOBEPXHOCTEH.

15. JlaBieHue 37€KTPOMarHUTHON BOJIHBI.

16. CseroBoe naBieHue U ombITH JIeOenena.

17. KorepeHTHOCTP MCTOYHHMKOB cBeTa. Bpems u jimHa KorepeHTHoctu. Jlazep kak
MCTOYHUK KOI€pEHTHOIO CBETA.

18. YacTtuuHas KorepeHTHOCTb. [IpocTpaHcTBEHHAs BpeMEHHAasi KOT€PEHTHOCTb.

19. Cnoco0 ocymecTBiaeHUs: KOTepeHTHOCTH B ontuke. Metoz FOHra u ®@penernsi.

20. Ponp pa3MepoB HCTOYHHKA CBETA U MPOCTPAHCTBEHHAS! KOTEPEHTHOCTb.

21. JluHuM paBHOM TOJIIMHBI M UX JIOKAJIU3AIMS.

22. JluHuM paBHOTO HAKJIOHA M UX JIOKAJIH3AIIHAL.

23. Ilpumenenust siBieHUid uHTEeppepeHunu. JUdJIeKTpUUECKUe OTpa)xKarolife CIoU U
IPOCBETIICHUE ONTHUKHU.

24. ]IBynmydeBble 1 MHOTOJy4YeBbIe HHTEPHEPOMETPHI.

25. VHTepdepeHIHOHHbIE METOIbI ONPEICICHUS ATAJOHA JJIMHBI, BPEMEHH KOT'€PEHTHOCTH,
JUTMHBI KOT€PEHTHOCTH.

26. Ilpunnumns [roiirenca-@penens.

27. Meton 308 Openens. [IpsamonnneiiHoe pacpocTpaHeHUE CBETA.

28. 3oHHas IIIACTMHKA KaK JIMH3A.

29. TI'paduyeckoe BHIYMCICHUE PE3YIbTHPYIOMICH aMIUTUTYAbI.

30. J[Iudpakums Ha KpYyriaoM OTBEPCTHH, KPYIJIOM SKpaHe M Ha TNPSMOIMHEWHOM Kpae
JKpaHa.

31. udpakmus Dpaynrodpepa oOT OIHOW IenH, BIUSHUEC [MUPUHBI [IEIH  HA
TUGPAKIIUOHHYIO KapTHHY .

32. Cumy4aii KOcoro MajeHus JIydel Ha JuPpakInoHHYIO pemeTKy. Da30Bbie U aMILTUTYAHbIC
PEIIETKH.

33. Judpakuus Ha MepHOANIECKUX HETIPEPBIBHBIX CTPYKTYpaX.

34. XapakTepuUCTHKa CIEKTpaJbHBIX ammapaToB: JUCIEpcHs, O00JacTb JUCHEPCUH U
paspenaronas cuia.

35. Jludpakuus peHTT€HOBCKUX JIydell Ha KpUCTAUIMYECKUX cTpyKTypax. @opmyna Bynbpa-
bporra.

36. PentreHoctpyktypHslii aHanu3. Meton Jlays, meton bparra, metoz [lebas-Iepepa.

37. Tonorpadus. TomorpadupoBanme cdepudeckoii BOMHBL OOBEMHBIC TOJIOTPAMMEI.
[Tpumenenue ronorpaduu.

38. Paspemaromias cwia MHUKPOCKOIA, TeJleckoma. MmmepcnoHHBIE OOBEKTHL. Meron
(a3oBOro KOHTpacra.

39. DNeKTpOHHBIH MHUKPOCKOIL.

40. TIlpoucxoxaeHUe ONTUYECKON aHU30TPONUM B cpenax. JludnmexTpuyeckue CBOWCTBa
AQHU30TPOIHON CPEBI.

41. Onrtuyeckre CBOICTBa aHU30TPONHOW cpenbl. DIUIMIICOMU] JIy4EBBIX CKOpPOCTEH.
VYpaBuenne Openens.

42. OpnnoocHble 1ByocHbIe KpucTaiuibl. [loctpoenue [toiireHca 11 0JHOOCHBIX KPUCTAIIIOB.

43. TlonspusanuoHHbIe TPUOOPHL. 3aKoH Maroca.

44. TlomydeHue U UCCIIEOBAHUE AUTUNTUYECKU MOJSPU30BAHHOTO CBETA.

45. BparmieHue TI0CKOCTH MOJISIpU3AIMU CBETA B KPUCTAJIIaX.

46. HopwmanbHas 1 aHOMaJIbHAs TUCTIEPCHSI U METO/IbI €€ HaOJIIOICHHS.

47. Tlornmomenue cera, kodpduureHT nornomenus. Okpacka Tell.

48. BpaieHue II0CKOCTH MOJIIpU3aliY CBETa B MAarHUTHOM 1oiie. D¢ dexT 3eemana.

49. MHcmyckaTelnbHas W TOTJIONIATENIbHAS CIIOCOOHOCTH Tell, 3akoH Kupxroda. AOGCOTIOTHO
YEepHOE TEJNO.

50. 3akon Credana-bonsiiMana u 3aKoH cmenieHus Buna.

51. HenocTaToO4HOCTh KJIACCHYECKOTO OIMCAHMUSA PABHOBECHOTO W3IyuYeHHs, (dopmyia
[1nanka.
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52.
53.
54,
55.
56.
57.
58.

dororddext. 3akonsr Pporodddexra. YpaBHeHHE DUHIITEHHA.
Buytpennunii porodaddexr.

DHeprus, UMIYJIbC POTOHA.

Dddext Komnrona. KomOuHanmoHHoe paccesiHie CBeTa.

CkopocTh cBeTa B BaKyyMe U METO/IbI €€ U3MEPEHHS.

OnpiTel ®u30, MaiikenbcoHa.

Dddexr Jomnepa B ontuke. KpacHoe cmerieHue B ciekrpax [ 'anakTuk.

MeToanuyeckne yKa3aHusi IO NMPOBeJIEHUI0 PYOEKHOT0 KOHTPOJIA:

PyGexHbIil KOHTPOJIb MPOBOAMUTCS C LIEJIbIO ONPEIEICHUS] YCBOCHHS YUeOHOTr0 MaTepuana

CTYJICHTOM.

®opmbl pydeskHOH aTTecTaluu: PyOesKHBI KOHTPOJIb TPOBOAUTCS B MUCBMEHHOM (hopMme.

HIkanbl 1 KpUTEPUN OLEHUBAHUA:

3a Kax bl pyOSKHBIN KOHTPOIb CTYJEHT M0 AUCHHUIUIMHE MOJIy4aeT MakcuManbHo 10 6amios.
basnel mepeBoAsTCS B OIIEHKH B COOTBETCTBHH C [lo0keHHEM 0 OaJIIbHO — PEHTHHTOBOM

1.

CHUCTEME OLICHKH YCIIEBAEMOCTH CTyAeHTOB UHITY

JK3aMeHANMOHHbIE MATEPHUAJIBI
(mpuMepHBIii NepevyeHb BONPOCOB U 33IaHUI K IK3aMeHY)
no mucrumnge "Onrtuka "
Teoperuveckne BONpPOCHI:
DnekTpoMaruuTHas npupoza ceeta. CTpyKTypa IJIIOCKUX 3JEKTPOMArHUTHBIX BOJIH.

2. Cynepno31/1u1/m QJICKTPOMATrHUTHBIX BOJIH. Crostune OJICKTPOMATrHUTHBIC BOJIHBL.
3. Paznuunnie BUBI ITOJIApU3alIUA BOJIH.

4.

©oNo O

11.

12.
13.

14.
15.
16.
17.

18.
19.

XapakTepuCTHKa U3Iy4YE€HUs €CTECTBEHHOIO CBeTa. EcTecTBeHHAs MMPUHA TUHUN
W3JIy4ECHHUS.

[IIxana 31eKTPOMarHUTHBIX BOJIH.

OcHoBHbIE (OTOMETPUYECKNE BETUUUHBI U METO/IbI UX U3MEPEHUS.
I'eomeTpuyeckas onTuKa, Kak MpeAesIbHbINA ClIydail BOJTHOBOW ONTHKH.
LleHTpupOoBaHHas ONTUYECKAS CUCTEMA U €€ KapAMHAJIbHBIE JIEMEHTBI.
Abeppalusi ONTHYECKUX CUCTEM.

. HpeJIOMJ'IeHI/Ie " OTPAKCHHUC SJICKTPOMArHUTHBIX BOJIH HA TPAHULIC MCIKIY

JUAIEKTPUKAMH.

[Tonsipu3zanus npeaoMIeHHONW U OTPaKEHHOM BOJIHBI Ha TPAHUIIE pa3zesia MEXIY
JUDJICKTPUKAMH.

[Tomrroe BHyTpeHHee oTpaxeHue. CBeronpoBobl. [uddy3nonHoe oTpakeHue.
Pacnipoctpanenue 31eKTpOMAarHUTHOM BOJIHBI B TPOBOISIIIINX CPEIaxX, KOMIUIEKCHBIN
MOKa3aTeNb MPEJIOMIICHHUs, TTyOnHA IPOHUKHOBEHHSI.

OTtpakeHue 3JIEKTPOMAarHUTHBIX BOJIH OT METAJUINYECKUX TOBEPXHOCTEH.
JlaBneHue 3IeKTPOMArHUTHON BOJIHBI.

CaeroBoe 1aBjeHue 1 onbITH Jlebenena.

KorepeHTHOCTh HCTOYHUKOB cBeTa. Bpems u imnHa KorepeHTHOCTH. JIasep kak
HMCTOYHHMK KOT€PEHTHOIO CBETA.

YactruHast KOrepeHTHOCTh. [IpocTpaHCTBEHHAs U BpEMEHHAsI KOT€PEHTHOCT.
Crioco0sI OCyIIeCTBICHUS KOTEPEHTHOCTH B ontuke. Meton FOnra nu @penens.
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20. Posib pa3MepoB UCTOYHUKA CBETA U MPOCTPAHCTBEHHAS KOT€PEHTHOCTb.

21. JInHUYM paBHOMW TOJIIUHBI M UX JIOKAJIH3AIHA.

22. JIuHUY paBHOTO HAKJIOHA U MX JIOKAJIN3ALHSI.

23. [Ipumenenue siBiaeHuit naTepdeperunu. JJudnexTpuieckue oTpakaroIme ciiou u
IPOCBETIICHUE ONITHUKHU.

24. JIByny4eBble MHOTOJTy4eBbIC HHTEP(HEPOMETPHI.

25. VnTepepeHIMOHHbIE METO/IbI ONPEAEICHUS ATAJIOHA JIMHbI, BDEMEHU KOTEPEHTHOCTH,

JUINHBI KOT€PEHTHOCTH.

26. ITpunmun I'oiirenca — @penens.

27. Meron 30u @penens. [IpsimonuHeitHOE pacipocTpaHEHUE CBETA.

28. 30HHas MJIaCTUHKA KaK JINH3A.

29. I'paduueckoe BEIYUCIICHUE PE3YIBTHPYIOMIEH aMILUTUTYIBI.

30. udpakuus Ha KPYTIOM OTBEPCTHH, KPYTIIOM dKpaHe U Ha MPSMOJIMHEHHOM Kpae
JKpaHa.

31. Judpakuus Opaynrodepa oT OJHOMN e, BIUSHUE ITHUPUHBI SN HA
TU(PPAKLUOHHYIO KapTHHY.

32. ludpakuus Ha OyX Wensax, AudpakiuoHHas pemérka. PacnpeaeneHre MHTEHCUBHOCTH.

33. Ciryuaii kocoro majaeHus iydeil Ha gudpaknuonHyto pemérky. DazoBbie U
AMIUTUTYIHBIE PEIIETKY.

34. lndpakuus Ha MEPUOINICCKUX HENPEPHIBHBIX CTPYKTypax.

35. Jlupakuus peHTTEHOBCKUX Jy4Yel Ha KPUCTAINTUNYECKUX CTPpyKTypax. @opmyna Bynbda

— bporra.

36. PentrenoctpyktypHslit ananu3. Meton Jlays, meton bparra, meron le6as — lepepa.

37. T'onorpadus. 'onorpaduposanue chepuueckoii BosiHbl. OOBEMHBIE FOJIOIPAMMBI.
[Tpumenenue ronorpaduu.

38. Pa3pemmaromias cuina MUKpOCKoIa, Teiaeckona. iMmepcuonHble 00beKTUBBL. MeToa
(da30BOro KOHTpacTa.

39. DeKTPOHHBII MUKPOCKOTI.

40. IIpoucxoxeHre ONTUIECKOW aHU30TPOITUH B cpefax. JudnekTpuieckue CBOMCTBa
AQHU30TPOIHBIX CPE.

41. OnTuyeckue CBONCTBa aHU30TPOITHON Cpeibl. DIUIUIICOU]T TyYEBBIX CKOPOCTEH.
YpaBuenue Openens.

42. OgHoocHbIe nByocHbIe kpucTasuibl. [Toctpoenue I'tolirenca st OAHOOCHBIX KPUCTAILIOB.

43. TlonsipuzanoHHbIe TprOopsl. 3akoH Maioca.

44. TlonyuyeHue U UcciIeI0OBaHUE SJUITUIITUYECKH MOISIPU30BAHHOTO CBETA.

45. Bparenue mioCKOCTH MOJISIPU3aIliy CBETa B KPUCTAJIIaX.

46. HopmasibHasi 1 aHOMaJIbHAsI AUCTIEPCUST M METO Il €€ HaOJI0IeHUSI.

47. Ilormomenue cBeta, ko3¢ duiment noruomieHus. Okpacka Ted.

48. BpaieHue miocKOCTH NOJSIPU3AMK CBETa B Mar8HUTHOM 1oJie. DPdexT 3eemaHa.

49. VcmyckarenpHas ¥ MoTJomaTelbHas cnocoOHOCTh Tell. 3akoH Kupxroda. AGCOTIOTHO
4EpHOE TEO.

50. 3akon Credana — bonbliMana 1 3aKoH cMmereHus Buna.

51. HenocTtaTo4HOCTh KJIACCHYECKOTO OMMMCAHMS PaBHOBECHOTO M3TydeHuUs, popmyiia
[1nanka.

13



52. ®ororddext. 3akonsl hoTodddekra. YpaBHeHue DitHITeiHa. BHyTpeHHMI
dororddekr.

53. DHeprus, umiynbe GoToHa.

54. Dddexr Komnrona. KomOnHaMoHHOE paccessHue CBETA.

55. CKOpOCTh CBETA B BAKYYME U METO/IbI €€ N3MEPEHUSI.

56. Oneitel ®u3o0, MalikeabcoHa.

57. Dddekt Jomnepa B ontuke. KpacHoe cmenienue B criekTpax ['ajakTuk.

58. OnTrueckoe AeTeKTHPOBAHUE.

59. I'eHepanyst BTOPBHIX TApMOHUK, CYMMapHOW U pa3HOCTHOW YacTOT.

60. CamodokycupoBka.

MeTtoauyeckue peKOMeH/ AN U 10 MOJAT0TOBKE K IK3aMeHY:

DK3aMeH SABJISICTCS 3aKTF0YHTEIBLHBIM dTAlOM U3yYeHUs yUeOHOU AUCIUILTNHBI U UIMEET 11eTh
MIPOBEPUTH TEOPETUUYECKUE 3HAHUS 00YUaIOUINXCs, UX HABBIKU U YMEHUE MPUMEHSATh
MOJTyYeHHBIE 3HAHUS MIPH PEIICHUN MTPAKTHUECKUX 3a/1a4.

DK3aMeH MPOBOAUTCS B 00beMe paboyeil mporpaMmbl yueOHON AUCcHUTUIMHBL. DopMa U opsSI0K
MIPOBEJICHUS K3aMEHOB OIpeiesieTCsl TOKAIBHBIM aKTOM yHUBepcuTeTa. /st mpoBenenus
PK3aMeHa Ha Kadenpe pa3padaTbIBarOTCs YK3aMEHAIIMOHHbBIE OMIICTHI.

HIkanabl 1 KPUTEPUN OLEHUBAHMS:

OIICHKA «OTJIMYHOY» BBICTABIISIETCS 00YYaIOIIEMYCsl, €CJIHM MOJTYyUYEH Pa3BEPHYTHIN OTBET HA BCE
3a/1aHUs,

OIIEHKA «XOPOIIIO» BBICTABISETCS 00yUaroeMycsl, €ClIi TIOyueH pa3BepHyThIN oTBeT Ha 50%
3a/IaHUI C YaCTUYHBIM MPEICTABIECHUEM BTOPOU MOJIOBUHBI,

OIIEHKA «YyJIOBJIETBOPUTEIbHO» — HE JOCTATOYHO MOJIHBIE OTBETHI HA BCE 3aJJaHUS UM OTBET
TolbKo Ha 50 % 3agaHuii;

OIICHKA «HEYIOBJIETBOPUTEIILHO» — OTBETHI, HE COOTBETCTBYIOIINE 3aIaHUSIM HIIA UX
OTCYTCTBHE.

Pexomenayemas iutepaTypa npM NoAroToBKe K 3K3aMeHy 1o Kypcy «Onrukay:

1. OcHoBHas JuTEpaTypa

I'.C. JTannc6epr Ontuka. C-nb. Jlans».2006 r.

J.B. CuByxun. Kypc o0meit ¢pusuku, pazaen «Ontuka». M.«Hayxka». 2006 r.

H.M. I'omxaeB. Ontuka. M.« Beicmiast mkona». C-nb. «JIaap» 2012 1. (3)

MartseeB A.H.. Ontuka.Kype O6mieit ¢puzuxu. 5T. M. «Boicmias mkona».2013 r.(3).
byrukos E.H. Ontuka 2-e uznanne.C-nb. «Jlaup» 2013r.(3).

o gk wbhE

N.B. CasenreB. COOpHHUK BOIIPOCOB U 33/1a4 10 Kypcy oomieit pusuku. . C-ub. «Jlanp»

2013 r.(3).

H.N. KamteeBckuit Bonnosas ontuka. C-nb. «JIaus».2006 1.

A.H. Martgees, [I.®. Kucenes. O0mmii pusuvecknii npaktukym. MIY, 1991 1.

®uznueckuil npaktukyM. [lox pen. seponosoit B.U., wacts 1. M., 1976

10. SABopckuit, b.M., [letnap A.A. Kypc ¢pusuku. M. M3narensctBo «Briciias mkoma»
2001r.

11. OBunnHUKOB B.A. CO0pHUK 337124 110 Kypcy 001mas Gpusnka, 4actb 2-51. IJIESKTPUIECTBO

u MarHetusM. Ontuka. M. @usmatkuaura.2004

© o~
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2. lonosiHUTEIbHASA JIUTEpaTypa
1.11.B. CaBenweB Kypc obmieit pusuka, 1. 2, M. «Hayka».1982 r.
2.A.A. 3ucman, O.M.Tonec. Kypc obmeii pusmka, 1.3.M. «Hayka».1970 .
3JLA. Jlannay, A.W. Axuesep, E.M.JIumun. Kypc obmeit ¢pusuku. M. «Hayka».1982 1.
4. C.D. @pum, A.B. Tumopesa. Kypc obmieit puzuku, T.3. M. «Hayka».1961 r.
5. B.C Bonbkenmreid. COOpHHK 337124 1o 00meMy Kypcy pusuku. 1979 r.
6. U. Kutrens. Beenenue B ¢pusuky TBepaoro tena. M. «Hayka».1976 r.
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