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CocTaBuUTENb.
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3aBenyronuit kadeapoit ‘7& /Bbamananos M.X.

JlomoyTHEeHUsT ¥ U3MEHEHHM S, BHECEHHBIC B pab09yI0 MPOrpaMMy ITUCIUTUINHBI, YTBEPKICHBI Ha
3acenaHuu kadeapsl oomein ¢puzuku mpoTokon Ne 6 ot 24 utonst 2021 r.
3aBenyromuii kadeapoit A /Banamanos M.X.

JloToJTHeHUST ¥ I3MEHEHMSI, BHECEHHBIC B pab09yI0 MPOrpaMMy ITUCIUTUIHHBI, YTBEPKICHBI Ha
3acenannu kKadenpsl oomen Guznku nmporokon Ne 5 ot 12 suBaps 2022 r.

3aBenyromnuii kadeapoit /Banamanos M.X.
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1. Ilepedenb MJIAHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTaHOBJIEHHBIMHU B 00pa30BaTe/IbHOI NPOrpaMMe HHAMKATOPAMU I0CTHKEHHUSI KOMIIeTeH Ui

[Tpu n3ydyenun aucuumuimHbl «ONTHKa» y 00ydaromerocs IOHKHBI (POPMHPOBATHCS CIEIYIOLIHE
KOMIIETEHIINH:

OIIK-1: cmocobeH mnpuMeHsATh 0a30Bble 3HAHHS B 00JacTH (PU3MKO-MATeMaTHUECKUX M (MIIH)
€CTECTBEHHBIX HayK B cepe cBoel npodeccuoHaNbHOM NesITEIbHOCTH.

Jns  dopMupoBaHHs YKa3aHHBIX KOMIIETEHIIMA W OCBOEHHS O0pa30oBaTEIbHON IPOTrpPaMMBI

00yJaronIuics JOJKEH TOKa3aTh CIASAYIOIINE PE3yIbTaThl O0yUSHHUS 110 TUCITUTUINHE:

Kareropus ®opmupyemas Koa n naumenoBanue Pe3yabTaThl 00yueHHs 110
(rpynmna) KOMIeTeHus (¢ HHIMKATOPA 10CTUKEHUS JMCUMILIHHE
KOMIeTeH it yKa3aHueM Ko/1a) KOMIIeTEHIIUH
(npu HATUYMU
OIIK)
OIIK-1: cnocoben | OIIK-1.1: 3HaTh OCHOBHI | 3HATH:
MIPUMEHSATD MaTeMaTHKH, busnky, | GU3NIECKUE OCHOBBI SIBJICHHIM,
0a30BbIC 3HAHHS B | BBIYUCIUTEIBHOW TEXHHKH M | CBA3aHHBIX C B3aUMOCHCTBHEM
obmactu  (PHU3UKO- | MPOrPaMMHPOBAHUS CBETa C BEIIECTBOM;
MaTeMaTUYECKUX | OCHOBHBIC  KJIAaCCHYECKUE U
() COBpPEMEHHbBIE
€CTECTBEHHBIX HayK SKCIIEPUMEHTAIbHbIC
B chepe cBoeii pe3yJIbTaThl B obnactu
npodeCcCuOHAIBHON ONTHUYECKUX SIBIICHUI;
NEeSTEeTbHOCTH; OCHOBHBIE 3aKOHBI
FeOMETPUUYECKON W BOJIHOBOM
ONTHKH, OCHOBHBIC METOJBI
pelieHust 3aj1a4 1o ONTHUKE.
OIIK-1.2: VYwmerp pemarb | YMETb: MNPUMEHSATH  0OIIHe
CTaHJapTHbBIE 3aKOHBI (PU3UKU [JISl pelieHus
MpoQeCCHOHANIbHBIC 33J]a4M C | KOHKPETHBIX 33/1a4 B ONTHUKE U
MIPUMEHEHUEM Ha MEXIUCHUTITMHAPHBIX
€CTECTBEHHOHAYYHBIX U | TpaHUIaX OMNTHUKH C JIPYTUMHU
OOIIEMH)KEHEPHBIX ~ 3HAHUH, | 00IacTAMU 3HAHUU.
METO/ZIOB  MaTeMaTHYECKOTO
aHaJIM3a U MOJECINPOBAHUS
OIIK-1.3: BnageTs HaBbiKamMu | Brnamers:
TEOPETHYECKOTO U | HABBIKAMHU DEILICHUs 3a7ad M0
AKCIIEPUMEHTAILHOTO OTITHKE;
HCCIIEI0BAHUS 00BEKTOB | HaBBIKAMH paboThI c
npodeccuoHanbHOM MPOCTEUIIEH  U3MEPUTEIbHON
JIeITeIIbHOCTH anmnaparypoil.




2. IleJib M MeCTO AUCHMILIUHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucnurumaa «OnTHKay OTHOCUTCS K 0a30BOM YacTH pabouyero y4eOHOro IiaHa.
JuctumimHa u3ydaeTcs Ha 2 Kypce B 4 ceMecTpe.

[{enu n3ydeHus AUCUUIIINHBL «ONTUKA». U3yYEHHE CBOMCTB CBETA, 3aKOHOB €0 PaClpOCTPAHEHUS U
B3aUMOJICHCTBUSL C BELIECTBOM; O3HAKOMJIEHHE C IPUHLMIIOM JEUCTBUS MPOCTEHIIMX ONTUYECKUX
YCTPOHCTB ¥ IPUCTIOCOOTICHNUN, HOBEHIIIMMU JJOCTHKEHUSIMH B 00JIACTH ONTHYECKOTO MPUOOPOCTPOCHUS;
M3y4YEHUE OCHOB ONTUYECKUX SIBJICHHM, CBSI3aHHBIX C IPUMEHEHUEM COBPEMEHHBIX JIa3€PHBIX HICTOYHUKOB
CBeTa.

Jnis u3ydenust tucuuIuinabl «OnTHKa» He0O0X0AMMO 3HAHUE NMPEABIAYIINX Pa3AesioB KypcoB 00Ien
(bU3MKN: MEXaHUKU, MOJICKYJISIPHOW (PU3HUKH, SJEKTPUIECTBO U MarHeTu3Ma. CTyJIeHThI TOJKHBI BIaJIETh
OCHOBHBIMH 3aKOHAMU M MOHATUSIMH 3THX Pa3IeloB, TAKKe UM HE00X0IUMO 3HaHUE AU PepeHInaTbHOrO
Y MHTETPAJIbHOT0 MCYUCIICHUS, yMEHUE peliath npocreiimue auddepeHnnanbable ypaBHeHUs; 001a1aTh
3HAHUSAMHU B 00JIACTH MaTEMaTHYECKOTr0 aHAJIN3a, aHATUTUYECKOI reOMETpHH.

OTO0T pasnen Kypca ooOuiei GU3UKU SBISETCS CBSI3YIOUIMM 3BEHOM MEXIy OOIIeH U TeOPETHUECKOU
¢buzukoii. OcBoeHue ero He0OXOMMO /IS TaTbHEHIIero u3y4eHus MOoCIeayIONNX pa3aesioB Kypca oomei
Y TEOpeTUYeCKOl (hn3nKu (aTOMHOU (pr3HKH, PU3MKK aTOMHOTO Spa U AIIEMEHTAPHBIX YAaCTHII, KBAHTOBOMH
Teopuu, GU3NKH KOHJCHCUPOBAHHOTO COCTOSHUSA).

3. Coaep:xanue pado4eil mporpaMmmbl (00beM AUCHUNIMHBI, TUIIBI U BBl Y4eOHBIX
3aHATHH, y4eOHO-MeTOANYeCKoe o0ecredeHne CaMOCTOSITeIbHOI PadoThI 00y4aIOIIHXCS)

Coneprkanne paboueli mporpammel npeactapiieHo B [Ipunoxenun Ne 1.



4. DoHJ OLIEHOYHBIX CpPpE€ACTB MO JUCHHUIIJIHHE

4.1. IlepeyeHb KOMIIETEHIIHIT U HHAUKATOPOB JOCTUKEHUSI KOMIIETEHUMH ¢ yKa3aHueM
COOTHECEHHBIX ¢ HUMHM 3aIUIAHUPOBAHHBIX Pe3yJbTATOB 00yUeHUs 10 JUCIUILJIMHE.
OnucaHue KpUTepUeB U HIKAJ OLEHHBAHUS Pe3yJIbTATOB 00yUeHHs M0 JUCHHUILINHE

Koxa u popmynupoBka KOMIETEHIINH

OIIK-1: CnocoOeH nmpuMeHATh 0a30BbIe 3HAHUS B 00J1aCTH (PU3HKO-MaTEeMaTHUECKUX U (MIIN)
€CTECTBEHHBIX HayK B cdepe cBoel mpodhecCHOHANbHON e TeIbHOCTH;

Ko 1 nHaumenoBanue

PesynbraThl 00y4ueHus

Kpurtepun onieHuBaHus pe3yabTaToOB 00y4IeHUs

WHJIUKATOpa M0 JUCITATIIINHE 2 3
JIOCTHIKCHHUS «He 4 5
«Y IOBIETBO
KOMIIETCHITUH YOBJIETBOP «Xopouo» | «OTIMIHO
PUTEIBHOY
HTCILHOY
OIIK-1.1: 3HaTh|3HATH: IToxa3piBaet |[MmeeT 3HaeT 1mouTH|3HaeT Bcé
OCHOBBI MaTEMaTHKH,|(PU3NYECKHE OCHOBBI  |[IOJTHOE 3HAYUTEILH (BCE,
busukw, SIBIICHHMH, CBSI3aHHBIX C |[HE3HAHUE |bIC JIOyCKaeT
BBIYHCIIATEIIbHON B3aUMO/JICHICTBUEM MaTepuaia [poOenbl B|HE3HAYUTEI
TEXHUKH H|CBETa C BEIISCTBOM; |WJM HMEET|3HaHUIX, bHEIC
MPOrPAMMHUPOBAHHS  |OCHOBHBIE (dparMeHTap [IOMyCcKaeT (OMUOKA B
KJacCU4ecKue 1 HbI€ 3HAHUs|CYIIECTBEHH |OTBETAX
COBpPEMEHHBIE HEOOJIBIION bl OIMOKHU
AKCIEPUMEHTAJIbHBIE |[4aCTU B OTBETax
pe3ynbTaThl B 00JIaCTH [MaTepurana,
ONTUYECKUX SIBJICHUH; |TOMYCKaeT
OCHOBHBIE 3aKOHBI rpyoblie
r€OMETPUYECKON U OIINOKH
BOJIHOBOI OIITHKH,
OCHOBHBIE€ METO/IbI
peleHus 3a1ad no
OIITHKE;
OIIK-1.2: VYMeTs|YMeTh: He ymeer |Ymeer, Ho| Ymeer, YmMmeer B
pemaTth CTaHAAPTHbBIC| IPUMEHSTh oOmue JIOIIYCKAET |IOIYCKAeT |COBEPLIEHCT
npoecCuOHANbHBIE  |3aKOHBI (U3UKHU IS 3HAYUTEILH |HE3HAUYUTEII B
3aJa4u C|peleHns KOHKPETHBIX bI€ OIIMOKH |bHEIC
MPUMEHEHUEM 3aJa4d B ONTHKE M Ha OIMOKU
€CTECTBEHHOHAYUYHBIX |MEKIUCUUIIITMHAPHBIX
U OONIEMHKXEHEPHBIX|[TPAHUIIAX ONTHKU C
3HAHUMH, METOJIOB|IPYTUMH  0OJACTSIMHU
MaTeMaTH4EeCKOrO 3HAHUM;
aHanm3a u
MOJIETTUPOBAHUS
OI1IK-1.3: Bnaners|Bnagets: [IpakTnueck |Bnageer Bnaneer, Bnaneer B
HaBBIKAMH HaBbIKAMHM  PEIICHUA|U HE cia0o, JIONTYCKAET |COBEPIIEHCT
TEOPETUYECKOTO 1|3aJa4 II0 ONTHKE; BJaJieeT JIOMYCKAaeT |HE3HAYUTEIN |BE
AKCTIEPUMEHTAIBHOTO |HaBBIKAMU PaOOTHI C 3HAYHUTEIEH [bHBIE
HUCCIIeAOBaHU MPOCTENILIEN bI€ OIIMOKH |OIIHOKU
00BEKTOB U3MEpPUTEIbHON
npodeCCHOHATBPHON  |ammapaTypoi.
eI TEILHOCTH




Kox u HaumenoBanue

PesynbraTel 00ydeHus

Kpurepun oniennBanus pe3ysibTaToB 00yUEHHS

WHJMKaTopa 10 JUCUUIUINHE

JOCTH>KEHHUS «3ayTeHO» «He 3auteno»

KOMIIETCHIIUU

OIIK-1.1: 3HaTh|3HATH: 3HaeT puznueckKue He 3naet ¢pusnueckue

OCHOBBI MaTEMAaTHKH,|(pU3UYEeCKHEe OCHOBEI |OCHOBHI SIBJICHHUIA, OCHOBBI SIBJICHUH,

¢buzukw, SIBJICHUH, CBSI3aHHBIX C|CBS3aHHBIX C CBSI3aHHBIX C

BBIYMCIIUTEIIBHOMN B3aUMO/ICHCTBUEM B3aHMOJICMICTBUEM CBETA |B3aWMOJICHICTBUEM CBETA

TEXHUKHU H|CBETa C BEUIECTBOM;  |C BELIECTBOM; C BELIECTBOM;

MPOrPAMMHUPOBAHUS  |OCHOBHBIE OCHOBHBIE KJIIACCUYECKHUE |OCHOBHBIE KJIACCUUECKUE
KJIACCUYECKHE U Y COBPEMEHHBIE Y COBPEMEHHBIE
COBpPEMEHHBIE 3KCIIEpUMEHTAIbHbIE AKCIIEPUMEHTAIbHBIE
SKCIIEPUMEHTAaJIbHbIE [pe3yJbTaThl B 007acTU  [pe3yJbTaThl B 00JaCTH
pe3yNbTaThl B 00JIACTH |ONTHYECKHUX SBIICHHUIA, ONTUYECKUX SIBIICHUM;
ONTUYECKUX SIBJICHUI; [OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI
OCHOBHBIE 3aKOHBI r€OMETPUYECKON U r€OMETPUYECKON U
reOMETPUYECKON U BOJIHOBOM OINTHKH; BOJIHOBOM OITHKH;
BOJIHOBOM OIITHKH,

OIIK-1.2: YMeTs|YMeTh: YMeeT npuMeHsTh He ymeer npumensTs

pemats CTaHJapPTHHIC|IPUMEHSTH O0IIHE o0rmIre 3aK0HBI (GU3UKKM  [00IMe 3aKOHBI (DU3HKU

npodeccuoHanbHble  |3aKOHBI (DU3UKH IS | 7S] peLICHHUS JUISL peleHus

3a71a4u C|pelieHuss KOHKPETHBIX [KOHKPETHBIX 3a/]1a4 B KOHKPETHBIX 33]1a4 B

MIPUMEHEHUEM 3a/1a4y B ONTHKE U HA  |ONTHKE U Ha ONTHUKE U Ha

€CTECTBEHHOHAYYHBIX |MEXIUCUUIUIMHAPHBIX [MEKIUCUUIUIMHAPHBIX  (MEKIUCIUIIIMHAPHBIX

U OOLIEMH)KCHEPHBIX|TPAHUIIAX ONTUKUA C  |TPAHMIIAX ONTUKHU C TPaHUIAX ONTUKH C

3HAHUM, METOJIOB|IPYTHMH OOJIACTSAMHU | IPYTHEMH 00JIACTIMU JIPYTUMU 00JIACTAMHU

MaTeMaTu4ecKoro 3HAHMI; 3HaHU; 3HaHUM;

aHanusa u

MOJIETIMPOBAHHUS

OIIK-1.3: Bmaners|BnaneTs: Bmaneer naBpIkaMu He Bmageer HaBeIKaMu

HaBbIKAMH HaBbIKaMU paboOThI ¢ [paboTHI C mpocTelieil  [paboThl ¢ MpocTeieit

TEOPETUYECKOTO U |IpocTenIIen U3MEPUTEIIBHON WU3MEPUTEIBHON

AKCIIEPUMEHTAIIBHOIO |U3MEPUTEIBHOM arnmaparypou. anmnapaTypoil.

HCCIIEIOBAHUS anmnaparypomu.

00BEKTOB

npo¢ecCuOHAITBHON

JEATEIIbHOCTH

4.2. TUMOBBIE KOHTPOJIbHBIE 3aJaHUSl UJIH HHbIE MATePUAJIbl, HeOOX0UMbIe /I OLeHUBAHUS
pe3yJbTaToB 00y4eHHs 110 JUCHHUILINHE, COOTHECEHHBIX ¢ YCTAHOBJICHHBIMH B
o0pa3oBaTe/IbHON NMPOrpaMMe HHAMKATOPAMU 10CTHKEeHUSI KoMIieTeHunii. MeToauueckue
MaTepHaJbl, ONpeAe/sonye NPoueaypbl OeHMBAHUS Pe3yJbTaTOB 00y4YeHHS 110
AUCHUILINHE

Kox u HaumenoBanue

JOCTHIXKCHHA KOMIICTCHIIMHN

WHJIUKaToOpa

PeSYJ'IBTaTBI O6y‘~ICHI/I$I o

JUCHUITIINHE

OneHouHble CpecTBa




aHaJIM3a U MOACTIUPOBAHUA

OIIK-1.1: 3HaTh OCHOBBI | 3HaTh: Tecr
MaTeMaTHKH, ¢u3uky, | pusnueckue OCHOBHI SBJICHUH, [TucbmenHbIe pabOTHI
BBIUMCIIUTENILHOW ~ TEXHUKUM M | CBS3aHHBIX C B3aUMOJIEIiCTBUEM Konnoksuym
IPOrpaMMHUPOBAHUS CBETa C BEIIECTBOM; KonrtpomnbHbie paboThl
OCHOBHBIE KJIACCUUYECKHE U JlaGopatopHsble
COBPEMEHHBIE IKCTIEPUMEHTANIbHBIE | paOOTHI
pe3yabTaThl B 0071aCTH ONTHYECKUX
SIBJICHHI;
OCHOBHBIE 3aKOHbI F€OMETPUYECKOMN
U BOJIHOBOH ONTHKH, OCHOBHBIE
METO/Ibl pelIeHUs 3a/1a4 110 ONTHKE;
OIIK-1.2: YmMmeTh pemars | YMeTs! Tect
CTaHJapTHbIE MPO(EeCcCHOHANIbHBIE | IPUMEHATh 001IHe 3aKoHbI Gu3ukn | KoHTposbHbIE paboThI
3aauu c NPUMEHEHUEM | JIJIS pellieHs] KOHKPETHBIX 3a7a4 B | JlabopaTtopHble
€CTECTBEHHOHAYYHbIX U | ONTUKE M HAa MEKAUCUUIUIMHAPHBIX | paOOThI
00IIENHKEHEPHBIX 3HaHWH, | TPaHUIAX ONTHKH C APYTUMH
METOZIOB MaTeMaTU4eCKOro | 00JacTsIMU 3HAaHUM.

OIIK-1.3: Bmagets HaBbBIKAMH
TEOPETUIECCKOTO 51
AKCIIEPUMEHTAIBLHOTO

HCCIICIOBAHUS 00BEKTOB

npoeccroHabHOI 1eATeNbHOCTH

Bnaners:

HaBbIKaMU PELICHMS 3a/1a4 110
OIITHKE;

HaBbIKaMU pabOThI ¢ IpoCTeIIeH
U3MEPUTENIBHON aNnapaTypou.

KonTtponbHbie pabOThI
JlaGopatopHsbie
paboThl

Kpurepusimu o1ieHUBaHUS IPH MOOYIbHO-PEUMUH2080U cucmeme SIBISIOTCS O0albl, KOTOpbIE
BBICTABJIIIOTCSA TpEnojaBaTeieM 3a BUJABI JESITEIbHOCTH (OLEHOYHBIE CPEICTBA) IO HTOTaM
U3y4CHUS] MOAYJIEH (pa3/esoB TUCIUIUIMHBI), IEPEYUCICHHBIX B PEHTHHT-TUIAaHE JUCLUUILTHHEL (0714
9K3amena: TEKYyIIMH KOHTPOJIb — MakcUMyM 40 OayioB; pyOexHbIH KOHTpPOJb — MakcumyM 30
0aJu10B, MOOLIPUTENIbHBIE OATUTBI — MakCUMYM 10; 014 3auema: TEKYIUMA KOHTPOJIb — MakKCUMyM 50
0aoB; pyOeXHbIH KOHTPOJIb — MakCUMyM 50 O6aioB, moouipuTenbHble 0amibl — MakcuMyMm 10).

[ITxanb! onleHUBaHUA:
(Ons1 ox3aMeENQ:

oT 45 10 59 6annoB — «yI0BIETBOPUTEIHLHOY;
ot 60 110 79 6aiIOB — «XOPOIIIOY;

ot 80 0aJUI0B — «OTJIMYHO.
o/1s 3ayema.

3ayTeHo — oT 60 10 110 peliTHHroBbIX 6aymIoB (BKItoYast 10 mOOIIPUTETbHBIX OATIIOB),
He 3auTeHO — OT 0 10 59 peHTHHTOBBIX OAILIIOB).

PeHTHHT — IUVIaH AUCHUILJIUHBI

nHanpasnenue 03.03.02 Ousuka,

npoduns «{udposas nerpoduzukar»

Kypc 2, cemectp 4

«Ontukay

Buab1 yueoHoii bann 3a Yucno 3agaHuu bannst
eATEJLHOCTH KOHKPETHOE | 3a CEMECT
A b p MuHaumain- Maxkcumans-
CTYICHTOB 3a7aHue o N
HBIN HBIN

Mopayas 1. 'eomerpuyueckas onTuka. @oroMerpusi. JeKTpOMAarHuTHasi Teopus ceera. Unrepdepennus

CBETA.




Texkyummii KOHTPOJIb

1. [Tucemennas padora 0-5 2 0 10

2. 3amuTra
71a00paTOPHBIX pabOT

Py0e:xHblii KOHTPOJIb

1.KomnokBuym 0-15 1 0 15

Bcero 6a/1710B 3a MO1yJIb: 0 35

Monyas I1. Tuppakuus csera. Monsipuzauus ceera. Jucnepeus csera. [loroumenne u paccesinue
cBeTa. OCHOBBI KBAHTOBOI ONITHKH.

Texkymmuii KOHTPOJIb

1. [Tucemennas padora 0-5 2 0 10

2. 3amuTa 0-2 5 0 10
nabopaTopHBIX padboT

Py0e:xHblii KOHTPOJIb

1.TectupoBanue 0-15 1 0 15
Bcero 6a,1710B 32 MOTYJIb: 0 35
IMoompuresbHbIe 0AJIIBI

1. Crynenueckue 0 10
OJIMIMITHA]IBI

2. [lyOnukanuu craren 10
3. PabotsI co 10

IIKOJIBHUKAMH (KPYKOK,
KOHKYPCBI, OJIMMITHATbI)

ITocemaemocTs (0a/1J1b1 BHIYUTAIOTCS U3 001eH CyMMBbI HAOPaHHBIX 0aJ1J10B)

1.ITocemaeMocCTb 0 -6
JIEKIIMOHHBIX 3aHATUI
2.Ilocemenue 0 -10

IMPAKTUYCCKUX 3aHATHI

HToroBbiii KOHTPOJIb

1.9x3amen 0-30 1 0 30

2. 3ager

DK3aMeHAIIHOHHBIE OMJIEeThI

SKBaMCHaHI/IOHHHﬁ OWJIET COCTOMT U3 ABYX TCOPCTUYUCCKHUX BOIIPOCOB 110 IPOTrpaMme
OK3aMcCHa.

Ilepedyens BOMPOCOB AJI SK3aMEHA:
1. OcHOBHBIE 3aKOHBI T€OMETPUYECKOMN ONTHUKH.
2. ®OTOMETPUYECKHE BEITMYHHBI.
3. YpaBHeHnusa Makcsesuta. CKOpOCTb JIEKTPOMAarHUTHOM BOJIHBI B CPEIE.
4. ITonepeyHOCTH 3JIEKTPOMAarHUTHOM BOJIHBI. B3anMHas nepneHauKyIspHOCTh
BekTopoB E u H. Cundasnocts konedanuii Bekropos E u H.
5. DHeprus 3IeKTpOMarHuTHOM BOIHBL. BekTop YMmoBa-IlolTunra.
6. I3MepeHne cKopocTH CBETA.



7. OTpakeHue U MPEIOMIIEHNE CBETA HAa TPAHULIE IBYX M30TPOIHBIX

JUDIIEKTPUKOB.

8. ®opmyibl OpeHers.

9. Ilonstue nunrepdepeniuu ceera. Uurepdepennus Boa. [lupuna

UHTEPPEPEHIIMOHHOHN TTOJIOCHI.

10. KorepeHTHOCTh B OITHKE.

11. CiocoObl MOTy4eHUs] KOTEPEHTHBIX MYYKOB JIeIEHHEM BOJHOBOTO ()pOHTA
(meton KOnra, 6usepkana dpenens, ounpuzma Openens, bununzabuiie,

3epkano Jlnoiaa, meton JInnHUKA).

12. Crioco6bl oTy4yeHUs] KOTEPEHTHBIX MTyYKOB JeJIEHUEM aMILTUTY/ bl (TTOJIOCH

pPaBHOTI'O HAKJIOHA, [10JIOCHI PABHOM TOJIIMHBI, KoJbla HproTOHA).

13. JisyxmyueBbie untepdepomerpnl. MaTEpdepomerp Maiikenscona. Obmactu

NpUMEHEHHUS UHTEPPEPEHITHH.

14. MHoroy4YeBbie HHTEPPEPOMETPHI.

15. [Ipunnun I'rolirenca-®Openens.

16. Meton 30 @peHens.

17. Meroa rpapuueckoro CioKeHus: aMIUIUTYI.

18. dudpakuusa @penens oT npocTeux nperpan (audpakuus oT Kpyrioro

OTBepCTHS, U(DpaKLUs OT KPYIJIOro AUCKA).

19. dudpakuusa Openens Ha kpato nonymiockoctu. Criupans KopHro.

20. Iucpakuus B napajuienbHbIX gydax (audpaxuus Opaynrodepa). Onbit
Opaynrodepa. Audpakuus Opaynrodepa ot memnu.

21. dudpakuus cBeta ot ABYX mieneil. Judpakmuonnas pemerka.

22. ludpakuus cBeTa OT IPSIMOYTOJIBHOTO U KPYTJIOTO OTBEPCTHUS.

23. lupakuus Ha AByXMepHOI perieTke. {udpakiius Ha TpeXMEPHOM pelIeTKe.

24. ludpakuus peHTreHOBCKUX Ty4eil. @opmyna Bynbda-bparros. Meroast Jlaya

u Jle6as-1llepepa.

25. IlonsTre o ronorpadumu.

26. EcTecTBeHHBIN U NOJISIPU30BaHHBIN cBET. 3akoH Mairoca. 3akon bprocrepa.

ITonnepe4HOCTh CBETOBBIX BOJIH.

27. JIuneliHO-TIONIApU30BaHHBIN cBeT. IHTepdepeHns moispu30BaHHOTO CBETA.

28. JIBoiiHOe nyuenpenomieHue. VIcKkycCTBEHHOE JBOMHOE JIydepEIOMIIEHHE
(poroympyrocts, 3pdext Keppa, sisnenne Korrona-Mytona).

29. TIonspuszaioHHbIE IPHUOOPHI.

30. DIIUNTHYECKU-TIONIIPU30BaHHBIN CBET.

31. Bpamenue mockoctu nonsgpuzainuu. OObsiCHEHNE BpaIleHUs IIIOCKOCTH

noJisipu3anuu no @penento. MarHuTHoe BpalleHUE MII0OCKOCTU MOJISIPU3aLIH.

32. HopmaneHas u aHoManbHast qucnepcus MeToapl H3y4eHHsl TUCIIEPCHH.

33. OCHOBBI EKTPOHHON Teopuu aAucnepcuu. MosnekynspHas pepakius.

34. Ilornomenue cBera. 3akoH byrepa-bapa.

35. PaccesHue cBeTa B MyTHBIX cpefiax. MoJekysspHOe paccessHue CBeTa B ra3ax.
Cratuctuueckasi TEOpUsl paccessHUs CBETa B ras3ax.

36. Paccesinne cBera B )KUAKOCTSIX. PaccesHue cBeTa B TBEpP/IbIX Teax.

37. Uzny4arenbHas U MOTJOLIATENbHAs CIOCOOHOCTH. AOGCOIFOTHO YEpHOE TEJIO.

38. 3axon Kupxroda. 3akon Credana bompiimana. 3akon Buna.

39. ®opmynsl Panes-Jxxunca u [lnanka.

40. Buast hotodddexta. 3akonsl hoTodrPdekra.

41. YpaBHenue DiiHiuTelHa 115 BHenHero gotorddexra. [Ipumenenne ¢ortorddexra.

42. O¢pdext Komnrona.
43. Ddodexrt [Jonnepa B onTHKeE.
44. JlaBneHue CBETA.
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OO6pa3er PK3aMEHAIIMOHHOTO OMIIeTa!

MuHHCTEPCTBO HAyKH BhIcIiero oopasoBanusi Poccuiickoit dexepannu
OI'bOY BO «bamkupckuii rocy1apCTBEHHbIM YHUBEPCUTET
PU3UKO-TEXHUYECKUA HHCTUTYT

3K3AMEHAIIMOHHBINA BUJIET Ne 8
no aucuuiumHe «OnTukay
Hamnpasnenue noarorosku 03.03.02 — @usuka
Hamnpasnennocts nmoarotoBku (mpoduiis) «udposas nerpodusnkar

1. JIBoitHOE JTyuenpeaomieHue.
2. Cr1ocoObl MOTY4eHHsI KOTEPEHTHBIX MTyYKOB JEJIEHUEM aMIUIUTY 1Bl (I10JIOCHI PABHOTO
HaKJIOHA).

YTBepKIEHO Ha 3aceJaHuu Kadeaphl POTOKOIT Ne
3aBenyronuii kageapoi Bbanananos M.X.

Kpurepun onieHnBaHMs OTBETa Ha SK3aMEHE:
MaxkcumanbHast orieHka — 30 6allJIoB CKIIaJbIBAE€TCA U3 OL[CHKH 32 OTBET HA TEOPETUUECKUE
BOTIPOCHI OMIIeTa (J1Ba BOTIPOCA OIEHUBAIOTCS MaKCUMAIBHO 110 10 GaJIJIOB KaXK[IbIid), ¥ OIIEHOK 3a
OTBETHI Ha JIOTIOJHUTEIbHBIE BOMPOCHI (JIBa BOMIPOCA, OLIEHUBAEMBIX KaXIbIi B 5 OaJJIOB
MaKCHUMAaJIbHO).
3a OTBETHI Ha BOIPOCHI OUJIETA BHICTABIIACTCS
- 18-20 GayioB, eciu CTYISHT Jajl MOJIHbIE, pPa3BepHYThIE OTBETH HA BCE TEOPETUUECKHE BOIIPOCHI
Ouiiera, MpoIEMOHCTPUPOBA 3HaHUE (POPMYIT, TEPMUHOIOTHH, TIOHUMaHUE (PU3UUECKON CYyTH
SIBIICHUI U SKCIIEPUMEHTOB, YMEHHE TIOCIIEI0BATEIBHO M JIOTHYHO OTBEYATh Ha BOIPOCHI OMIIeTa B
0o0BbeMe peKOMEHI0BAaHHOM TUTEPATYPHI.
CryneHt 0e3 3aTpyJHEHUI OTBETHII Ha YTOYHSIOIINE BOTIPOCHI MTPETIOIaBaTells 110 MaTepraiam
ounera.
- 15-17 GanioB BBICTABIISIETCS CTYJIEHTY, €CIIN CTYJICHT PacKpblI 0€3 cephe3HbIX OMUO0K 00a
TEOPETUYECKHUX BOIPOCA, OJTHAKO MOKa3an mpooessl B 3HaHUAX 20-25 % obbema Ounera. He Ha Bce
YTOYHSIIOIIIE BOTIPOCHI OBLIIH JJAHBI KOPPEKTHBIE OTBETHI.
- 12-14 6anioB BHICTABISIETCS CTYAEHTY, €CII JaHbl OTBETHI HA 00a TEOPETUUECKHUX BOMPOCaA B
oobeme 35-50 % ot nonHoro oreeta. CTYyJJEHTOM JOMYIIEHO HECKOIBKO CYIIECTBEHHBIX OIIMOOK B
TOJIKOBAaHMH OCHOBHBIX TOHSTH, 3aKOHOB U ()OPMYJI, OTUCAHUN OCHOBHBIX KCIIEPIMEHTOB.
CTyneHT He 1aeT y10BJIETBOPUTENBHBIX OTBETOB HAa YTOUHSIOIIME BOIIPOCHI IO OMIIETY.
- 8-11 GanyIoB BBICTABISETCS CTYACHTY, €CIIM OTBET HAa TEOPETUIECKHE BOIIPOCH CBUIETENLCTBYET O
HEMOHUMAaHUU U KpaifHe HEeMOJIHOM 3HAHUHU OCHOBHBIX MOHSTHIA, 3aKOHOB U SKCIIEPUMEHTOB, WJIH
MIOJTHOCTBIO OTCYTCTBYET OTBET Ha OJMH BOTIPOC H JOMYIICHBI CEPhE3HBIE OMMOKHU U MTPOOEIIHI TIPH
OTBeTE Ha BTOpoH Bompoc. Ha yrouHstomnye BOnpock! Mo OMIeTy He MOJyYeHbI OTBETHI MITH OTBETHI
Ha HUX B KOPHE OIMNOOYHBI.
- 4-7 GaJJI0B BBICTABIISIETCS CTY/IEHTY, €CIIM OTBET HAa TEOPETHUECKUE BOIPOCH! CBUETEILCTBYET O
HETIOHMMAaHWHY ¥ KpaiiHe HEMOJHOM 3HAHWH OCHOBHBIX MTOHSTHIA, 3aKOHOB M SKCIICPUMEHTOB, HIJTH
MOJTHOCTBIO OTCYTCTBYET OTBET Ha OJMH BONPOC M JOMYLIEHBI CEphe3HbIe OLIMOKU U MPOOEIbl MpU
OTBETE Ha BTOPOH Borpoc. Ha yrouHstonme BOMpoCk 1o OMIIETY HE TOTYyYSHBI OTBETHI HITH OTBETHI
Ha HUX B KOPHE OIMIMOOYHBI.
- 0-3 Gayta BBICTABIISIETCS CTYACHTY, €CITM OTBETHI Ha BOMPOCHI OMJIETHI OTCYTCTBYIOT, HITH
MOJTHOCTBIO OTCYTCTBYET OTBET Ha OJIMH BOIPOC H JIOMYILIEHBI IPyOble OIMOKHU MPH OTBETE Ha
BTOPOM BOIIPOC, WITK OTBETHI HA 00a BOIPOCa COAEPKaT MHOTO CYIIECTBEHHBIX OMMOOK. OTBETHI Ha
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YTOUHSIOLIME BOMPOCHI 110 OMJIETY HE MOJTYYSHBI HJIM CBHJICTEIBCTBYIOT O TIOJTHOM HEITOHUMAaHHUH
TEMBI.

[Tocne oTBeTa Ha BOMPOCHI OMIIETa CTYJCHTY MOTYT OBITh 331aHbI JJOTIOJHUTEIBHbBIE BOIPOCHI.

3a OTBET Ha JOMOJIHUTEIBHBIH BOIIPOC HA SK3aMEHE BBICTABIISIETCSL:

-5 6aiIoB, €CiIi CTYACHT J1ajl UCUEPITIBIBAIOIIIE MTOTHBIN U MPAaBUIIbHBIN OTBET;

- 4 Gana, eCi B IIEJIOM BEPHBII OTBET COJCPKUT HE3HAUNTEIIbHBIEC OLIHOKHY;

- 3 Gayuta, e aH HE B MOJHOM 00BbEeMe WIIN COACPIKUT CYIIECTBEHHYIO OLIHOKY;

- 2 Ganna, ecny JaH (pparMEeHTapHBINA WM PACIUIBIBYATHIA OTBET WIIM B OTBETE €CTh
NPUHIUIHATIbHAS OIINOKA;

- 1 Ga, eciiu OTBET 110 CYIIECTBY OIIMOOYEH, HO CTYACHT IMOKa3all 3HAaHUE HEKOTOPBIX OCHOBHBIX
MNOHATUI U TEPMUHOB 110 AUCIUIINHE, UMEIOIMX OTHOILIEHHE K BOIIPOCY.

- 0 6aI0B, €ciM CTY/IEHT HEe OTBETHJI MJIM OTBETHJI B KOPHE HEBEPHO.

Il1anbl IPaKTHYECKUX 3aHATHH (pelieHue 3a71a4)

Ne Haszeanue Tembl Kon-Bo | Koi-Bo
3aHITHUN | 4acoOB
1 | ®oromerpus 1 2
2 | 'eomeTpuyeckast ONTHKA 3 6
3 | UaTepdepenmms 4 8
4 | Indpakuus 4 8
5 | lonsapuzamus ceera 2 4
6 | Jluciepcus u MOTJIONICHUE CBETA 1 2
KoHnTtposbHas pabota 1 2
Bcero: 16 32

Tema 1. ®oTomerpusl.
3anstue 1. CeroBoil norok. Cuia cBera. OcBemieHHOCTh. CBeTUMOCTh. SpKkocTh. [Ipumenenue
WHTETpaIbHON (DOPMYJIBI JIJIs1 CBETUMOCTH U OCBEIICHHOCTH.

3amaum [1]-4.3,4.4,4.8,4.5,4.10, 4.12.

Howm. 3ananwme: [1]-4.1,4.2,4.7,4.9,4.6,4.13, 4.11.

Tema 2. 'eomeTprueckast ONTHKA.
3anstue 2. OcHOBHBIE (hOPMYIIBI reoMeTpudeckoi onTuku. [IpaBuna moctpoeHusB cheprudeckux
3epKajax U TOHKUX JIMH3aX. 3aKOHBI OTPAXKEHUS U TTPEIIOMIICHUSI.

3amaun [1] - 4.15, 4.18, 4.21.

Howm. 3ananwme: [1] - 4.16, 4.17, 4.19, 4.20, 4.22.
3ansrtue 3. [locTpoeHus B TOHKUX TUH3aX U chepuueckux 3epkanax. [[pumenenue popmyn
chepryecKoro 3epkaia U TOHKON JTHH3bI. ONTHYECKUE CUITBI TTPEJIOMIISIONICH MTOBEPXHOCTH
ceprueckorozepkaia U TOHKOM JTUH3bI. Y BeIHUEHNE ONITUYECKUX MPHUOOPOB (ranuieeBa Tpyoa,
MHUKPOCKOII U T.]1.).

3anmaum [1] - 4.28, 4.41, 4.30,4.43, 4.47, 4.50, 4.55.

Howm. 3ananme: [1] - 4.29, 4.39, 4.40, 4.31, 4.42,4.44,4.48, 4.49, 4,53, 4.54, 4.56.
3anstue 4. LleHTprpoBaHHBIC ONITUYECKUE CHCTEMBI. ToJNCThIe THH3BL. KapAMHATBHBI 2JIEMEHTHI.
[TocTpoenune n3o00pakeHui B TOJICTHIX JUH3aX. OnTHYecKas cujia TOJICTOM JTWH3BL. Pacuer
KapJIMHAJIbHBIX AJIEMEHTOB TOJICTOU JIMH3BI.

3amaum [1] - 4.60(a-B),4.58, 4.62, 4.67.

Jowm. 3anmanue: [1] - 4.59(a-B), 4.61(a-1), 4.63, 4.64, 4.65, 4.66, 4.68.

Tema 3. UaTepdepeHuus.
3ansrtue 5. ['paduueckoe cioxenune konedanuil. Uutepdepenius BoiaH, BO30yKIaeMbIX
JUIOJIBHBIMUA KOT€PEHTHBIMH M3JTy4aTeIIsIMH.
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3anmaum [1] - 4.72,4.74, 4.78.
Howm. 3amanme: [1] - 4.73, 4.75, 4.76, 4.77.
3anstue 6. Knaccuueckue cxemsl uaTepdepennun. Cxema FOnra. 3epkano Jlnoiiga. buzepkana
®penensa. bununzabuiie. bunpusmer Openens.
3amaum [1] - 4.79, 4.81, 4.85.
JHom. 3amanme: [1] - 4.80, 4.82, 4.83, 4.84, 4.87.
3anstue 7. Untepdepennus B ToHKUX ieHkax. Konpiia Hetorona.
3amaun [1] - 4.88, 4.90, 4.97.
Jlom. 3amanme: [1] - 4.89, 4.91, 4.92, 4.96, 4.98.
3anstue 8. Konbiia Herotona. MaTepdepomeTpsl.
3amaum [1] - 4.100, 4.103, 4.105.
Howm. 3amanwme: [1] - 4.99, 4.101, 4.102, 4.104, 4.106.

Tewma 4. Tudpakums.
3anstue 9. Knaccudukanus ssnenuit nudppakunu. Kpurepun. Audpaxus Openens. 30Hb1
Openens. Cnupaip Openens (kayecTBeHHOe paccMoTpenue). Pacuet 300 dpenens, onpeneneHne
MHTECHCUBHOCTHU CBETa B TOUKE HAOIIOACHMS JUIsl HELEIOro YKciia 30H. [lenieHne aMImuTyabl 171s
qacTel mo130H (ceKkTopsl ¥ yactu Koisen). Criupans Openens. Pacuer HHTEHCUBHOCTH B TOUKE
HAOJIO/ICHUS B CJIydae TOBOPOTOB BEKTOpa KOJICOAHUH 3a cueT n3MeHEHUS (a3bl (CTEKISHHBIC
JVCKH, TUTACTUHKH U T.[1.).

3amaum [1]—4.113, 4.115,4.117, 4.120, 4.124, 4.122.

Jom. 3ananue: [1] —4.111, 4.112, 4.114, 4.116, 4.118, 4.119, 4.121, 4.123.
3anstue 10. Crmpans @penensi. Pacdyer ”HTEHCHBHOCTH B TOUKE HAOJIIOACHUS B CIIy4ae IOBOPOTOB
BEKTOpa KosieOaHMi 3a cueT u3MeHeHHs (a3bl (CTEKISHHbIE AUCKU, TUIACTUHKHU U T.1.). Audpakus
O®penens. 3onbl lycrepa. Crimpans Koparo. Judpakinus Ha kparo 6€CKOHEUHOH MOTYIUIOCKOCTH (
Ka4eCTBEHHOE pacCMOTpeHue). Mcronb30BaHue CIUpaIn Ui HELlEeJI0ro YMciia 30H U B cllyyae
MIOBOPOTOB BEKTOpa KoyieOaHui (CTEKISTHHBIE ITacTHHB). KoMOMHMpOBaHHBIE 33]a4i HAa CIIHPAIIN
®penens u Kopsro.

3amaum [1]—4.117, 4.120, 4.124, 4.122,4.125, 4.129, 4.130.

Howm. 3ananue: [1] —4.118, 4.119, 4.121, 4.123, 4.126, 4.127, 4.128, 4.131, 4.132.
3ansrtue 11. ludpakuus @paynrodepa. Audpaxus Ha menu. JAudpakiinoHHbIe PeLIEeTKH.
Haxnonnoe nagenue nyueit. @a3zoBast [udppaklMOHHAs PELIETKA.

3amaum [1]—4.134, 4.137, 4.142, 4.145.

JHom. 3amanme: [1] — 4.135, 4.138, 4.139, 4.140, 4.141.
3anstue 12. [lndpaknuonnas pemerka. Yriosas aucnepcusi. Paspemaromnias
crocoOHOCTh. J{ndpakuys peHTreHOBCKHUX JIyuell Ha NepUOIMYECKUX CTPYKTYypax.

3amaum [1] —4.149, 4.155, 4.157,4.172, 4.175.

Howm. 3ananue: [1] —4.150, 4.151, 4.154, 4.16, 4.158,4.171, 4.173, 4.174, 4.176.

Tewma 5. Ilonspusanus ceera.
3anstue 13. [TonydyeHue TUHEHHO-TIONSIPU30BAaHHOTO CBETA U €ro aHau3. 3akoH Maimoca. CTerneHpb
nossipuzanui. OTpaxxeHrne cBeTa OT TPaHULIbI pa3jiena ABYyX TudeKTpukoB. Dopmyssl Openens.
VYron bproctepa.

3amaun [1] - 4.179, 4.185, 4.186, 4.189, 4.193, 4.1909.

Howm. 3amanwue: [1] - 4.180, 4.181, 4.182, 4.183, 4.184,4.190, 4.192, 4.194, 4.198, 4.201.
3anstue 14. [IpoxoxaeHue cBera uepes3 KpUCTaIUIMYECKHE TUIACTHHKH.

[TpocBetnenne ontuku. EcTecTBeHHBIE M MAaTHUTHBIE BPAIICHUS

TUIOCKOCTH TOJISIPU3AlIHH.

3amaum [1] - 4.209, 4.214, 4.219, 4.224.

Jlom. 3amanwme: [1] - 4.208, 4.210, 4.212, 4.220, 4.221, 4.226.

Tema 6. I[I/ICHepCI/ISI H NOTrJIONICHUEC CBETA.
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3anstue 15. JlusnekTpruueckasi pOHUIIAEMOCTh BelecTBa. Pa3oBast v rPyInoBasi CKOPOCTb.
®opmyina Panes.3aTyxanue mydka 3JeKTpOMarHUTHOTO U3IydeHus. 3aKoH byrepa.
3anmaum [1] - 4.229, 4.223, 4.235,4.240, 4.243, 4.248.

Jowm. 3amanue: [1] - 4.230, 4.233, 4.234, 4.236, 4.237,4.241, 4.242, 4.244, 4.247, 4.249.
[1]1ponos U. E. 3agaum no obuieii ¢pusuke. - M.: bunowm, Jlaboparopus 3nanui, 2012.

3agaHus 17191 KOHTPOJIbHOM padoThI

VYyeOHbIM M1aHOM 10 JucHUILinHe «ONTUKa» AJi MPOBEPKU YPOBHS YCBOCHHUS
HEOOXOAMMBIX KOMITETCHIIMH MPeTyCMOTPEHA KOHTPOJIbHAS padoTa. BeIoTHEHHE KOHTPOIBLHON
paboTHI ABISIETCS 00sA3aTENBHBIM YCIOBHEM JIOMMYCKa K dk3aMeHy. Kaxas KoHTpoibHast paboTa
COJIEPXUT 5 3a1a4, BpeMs BolostHeHU 90 MunyT. Pemenne kax o 3amaun orieHuBaercs B 20
0ayoB.

Onucanue KOHTPOJIHOW PabOTHI
KontponbHas pabota cOCTOUT U3 NATH 3a1a4. Bpems Bbinonnenus — 90 MuHyT.
Kaxnas 3amaua onernBaercs B 20 6aymios.
[Tpumep BapuaHTa KOHTPOJIBHON pabOThI

Bapuanr 2.

1. [Ipeamet HaxoauTcs Ha pacctosiHuu 60 cM OT TWIOCKOTO 3epKana. KakoBo Oyner paccTosHue
MEX1y HUM U €ro U300pakeHneM, eclid IpeaMeT MpUOIU3HUTh K 3epKaiy Ha 25 cm?

2. B ombite FOHra cTeKIIsHHAS MJIACTUHKA TONIMHON =2 cM MOMeIaeTcst Ha IMyTH OJHOTO U3
uHTEp(EepUPYIOUINX Tydei NepneHAUKYISIPHO K Jiydy. Ha CKOIbKO MOTYT OTIMYATHCS APYT OT
JpyTa MOKa3aTe Iy MPEJIOMIICHHS B PA3JIMYHBIX MECTaX MJIACTUHKH, YTOOBI U3MEHEHUE PA3HOCTH
X0/ OT 3TOM HEOJTHOPOJHOCTH HE MpeBbIano A=1 MKMm.

3.B ycranoBke juist HaOmroAeHUS KoJiell HpFoTOHA IPOCTPaHCTBO MEXKY JTMH30UM U CTCKIITHHON
TUTACTUHKOM 3aIOJIHEHO KUAKOCTHI0. ONpenenuTh MoKa3aTelb MIPeTOMICHHUS KUIKOCTH, €CITH
pamuyc TPEThEro CBETJIOTO KOJIbIIa MOYYHIcs paBHbIM 3,65 MmM. HaGmroneHue Beaercs B
npoxojsmieM cBere. Pannyc kpuBu3nbl muH3bl 10 M. J[muHa cBeta BoHBI 589 HM.
4.PaccuuTaiite paanyc TpeTheil 3061 OpeHens, eciy JUinHa najaarooiei BoaHbel A = 700 HM.
PaccrosiHue OT Kpast BOJJHOBOM MOBEPXHOCTH JI0 TOYKH HaOr0AeHus b=1M.

5. Onpenenurte yroja OTKJIOHEHUS Jyde ¢ JJIMHOW BOJHBI cBeTa A=550 HM B CIIEKTpE MEPBOTO
MOPsIKA, TOTYYEHHOM C TIOMOIIBIO TU(PAKIIMOHHON pelIeTKH, mepuo KoTopoi pasex 0,02 M.

Kputepuu onieHnBaHus 3a/1a4 KOHTPOJIBHOU PabOTHI
- 16-20 6aymIoB BBICTABIISIETCS CTYICHTY, €CJIH MTPEICTABICHO TIOJTHOE PEIICHUE 3a]1a91, KOTOPOe
MOET COAEPKATh MEJIKME HETOYHOCTH WJIM HEIOCTATOUYHYIO apT'yMEHTALMIO 111aroB PeLIeHNUs;
- 11-15 GanioB BBICTABIISIETCS CTYJIEHTY, €CIIM TIPU BEPHOM PEIICHUH B 00IIIEM BHJIE JOMYIIEHA
omrMOKa B YMCTIOBBIX pacdeTax WU MpU MPaBUILHOM OTBETE OMYIIEHBI HEKOTOPHIE
MIPOMEKYTOUHBIE ATAIBl PEIICHUS WIIH TOMYIeHa HeMPUHITUITHAIbHAS OIMMOKa B UCXOTHBIX
YpaBHEHUSX;
- 6-10 GayuTOB BBICTABISAETCS CTYACHTY, €CITH OTCYTCTBYET OJHO U3 HEOOXOUMBIX HCXOIHBIX
YpaBHEHUU WM JOMYIICHA TPUHIIMITHATIBHAS OMMOKA B UCXOHBIX YPABHEHHSX, HO IPUCYTCTBYIOT
MIpaBUJILHBIE PACCYXKJICHUSI M ICWCTBYS, HAMPABIICHHBIE HA TIOJIYYCHHUE OTBETA
- 1-5 6amnoB BBICTABIAETCS CTYJAEHTY, €CIIM BEPHO 3aIlMCaHa TOJIBKO YaCTh HEOOXOAUMBIX
WCXOJIHBIX YPaBHEHUH, TTPH 3TOM OTCYTCTBYIOT KaKHe-TM00 MaTeMaTH4YeCKue mpeoOpa3oBaHus,
HaIpaBlIeHHBIC HA TIOJYyYEHNE OTBETA WM OHU OIIUOOYHBI.
- 0 OaJITIOB CTaBUTCS MPU OTCYTCTBUM OTBETA WJIM TIPH MOJTHOCTHIO HEBEPHOM OTBETE MJIM KOT/Aa
pelIeHNE HE COOTBETCTBYET YCIOBUIO 3aJaUH.
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Kpurepuu orieHuBaHMs OCBOSHHSI KOMIIETEHIUI 110 KOHTPOJILHOU paboTe

Kputepusimu orieHUBaHMSI OCBOCHHSI KOMITETEHITUH CITy>KaT OaJuTbl, MOTyYCHHBIC 32
BBITIOJIHEHHE 3a4ETHOM KOHTPOJIbHON paboThl. Kakmoe u3 nsatu 3aganuii oneHnBaeTcs B 20 6aiios,
MaKcHUMaJbHas CyMMapHasi OIleHKa 32 KOHTPOJIbHYIO padoty -100 Gaios.

[lIxana mepeBoga CyMMapHOro 0ajuia B IBYXypOBHEBYIO OIIEHKY:
- 0-59 0annoB — «HE 3aUTEHOY
- 60-100 6an10B — «3aUTEHO.

3ajanus 1J151 NMCbMEHHOH PadoThI
Onucanne MUCbMEHHOM padoThl Nel:

[TucemenHast paboTa COCTOMT U3 YETHIPEX BOMPOCOB. Bpems BeimonneHust — 20 MUHYT.
KaxnpriiBorpoc orniennBaetcs B 1 6aina.
[Tpumep BapuanTa nucbMeHHOH paboThl Nel:

Bapnanr 1.

1. ChopmynupoBath 3aKOH OTPaXKEHUSI.
2. Kakwue koneOaHus Ha3bIBAIOTCS KOTCPEHTHBIMU?
3. Cnoco0 nonmyyeHus: KOrepeHTHBIX ITyYKOB JICJICHHEM BOJIHOBOTO (PpOHTA

(3epxkano Jlnoiina).
4. Jly4 nepexoAuT U3 BOJBI B CTEKJIO. YTOJ MaJeHUs paBeH 35%, Haitru YIOJI IIPETOMIIEHUSA
(ns=1,33; n=1,5).
5. SIBieHrEe IOTHOTO BHYTPEHHETO OTPAKECHHUS.

Ornucanne nuCbMeHHOM padoThl Ne3:
[TucemeHHas paboTa COCTOUT U3 YEThIpEX BOMpPocoB. Bpems BeimonHeHus — 20 MUHYT.
KaxnsiiiBompoc otieHuBaercs B 1 6ai.

[Tpumep BapuanTa nmucbkMeHHOH paboThl No3:

Bapuanr 2.
. Chopmynupyiire npuniun I 'roiirenca-®Openens.
. BeiBenure ¢popmyny Bynbega-bparros.
. Hudpakuus @paynrodepa oT IpsMOYroJIbHOTO OTBEPCTHSL.
. Audpaxuus @paynrodepa ot AByX mieneil. Y cI0oBUS MUHUMYMOB U MaKCUMyMa JTU(PAKIHH.
5. Ilonstue o romorpaduu.

[EEN

AW

Omnucanue MCTOIHUKH OLICHUBAHHA BOIIPOCOB MMCbMCHHBIX pa60T:

- 1 Gasu1 BBICTABISAETCA CTYACHTY, €CIIM CTYAEHT MOJHOCTBIO JJaJl OTBET Ha BOIIPOC;,

- 0,5 Oamma BBICTaBIISETCS CTYICHTY, €CIH OTCYTCTBYeT JHOO PHCYHOK IJIMOO OTBET Hal HE
MOJTHOCTBIO;

- 0 6ammoB cTaBUTCS IIpU OTCYTCTBHUH OTBETA WUJIHU ITPU MMOJIHOCTBIO HEBEPHOM OTBETC.

3aganus AJ151 NpoBeleHUsI MUCbMEHHBIX ONIPOCOB (TECTOB)
Onucanue Tecra
Conepxut 3agaHus i pyOeKHOTO KOHTPOJIS YCBOCHHUSI MaTepHraia. TecT paccuuTaH Ha 45
MUHYT, cOCTOHT U3 15 3amanuii. Kaxmoe 3aganue onenuBaercs B 1 Gan.

ITpumep BapuanTa Tecta

1. JInuza — o10 ...
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1) mpo3padyHoe Ten0, OrpaHUYCHHOE CHEPUUSCKUMH WIH IMIMHAPHYECKUMH ITOBEPXHOCTIMU;

2) ONTUYECKUH 3JIEMEHT, NTpeIHa3HAaYE€HHBIN JUIs CIEKTPAIbHOI0 Peo0pa3oBaHUsl U3ITyUECHNUS;

3) mpo3padHoe TeIo, MpeIHazHaueHHOE ISl TPeoOpa30BaHusl CBETOBOTO MTOTOKA;

4) onTUYeCKU 3JIEMEHT, IPeIHA3HAYEHHBIN /1151 U3MEHEHUS COCTOSIHUS MOJISIPU3ALIUU U3ITydEHHUSI

2. PaccmarpuBas ipeIMeT B COOMPAIOIIYIO JIMH3Y, €0 PaclojiaraloT Ha PacCTOSHUU 4 CM OT Hee.
I[1pu 3TOM TMONTy4ar0T MHUMOE H300pakeHne B S5 pa3 Ooxplre camoro npexmera. Kakosa
ONITHYECKasl CHJIa JINH3bI?

1) 4nnp; 2) 10 noTp; 3) 20 ooTp; 4) 5 aorp.

3. Uto Ha3bIBaeTCS U3ITyYaTEIbHON CITOCOOHOCTHIO Tema?

1)... BeJIMYKMHA, YUCIICHHO PaBHAsI KOJUYECTBY YHEPTUH, H3ITy4aeMOMN TEJIOM €KECEKYHTHO BOJIU3U
HaHHOﬁ JJIMNHBI BOJIHBI;

2)...BeIMYMHA, YUCIICHHO PaBHAsI KOJMYECTBY SHEPTHHU, U3ITy4aeMOW eIMHUIICH TOBEPXHOCTH Tela
B CAMHUYHOM HMHTCPBAJIC 4aCTOT B6HI/I3I/I IIaHHOfI YacCTOThI,

3)... BEIMYKMHA, YUCIICHHO paBHAs IIOBEPXHOCTHOM IIOTHOCTH MOIIHOCTH TEILJIOBOTO U3ITyUCHHSI
TCJIa B UHTCPBAJIC YaCTOT GHHHHHHOﬁ IO PUHBI BOIM3H I[aHHOﬁ qaCTOTHI.

4. Ilpu npox0KI€HUH JIEKTPOMArHUTHBIX BOJIH B BO3/IyX€ MPOUCXOAAT KOJIeOaHus:
1) Moneky Bo3ayXa;

2) IIIOTHOCTH BO31yXa;

3) KOHLIEHTpALMH KUCIOPOAa;

4) HanpsKEHHOCTH AJIEKTPUYECKOT0 U MHIAYKIIMM MarHUTHOTO MOJIEH.

5. AGCOIIOTHO YEPHOE TEIO U HEUEPHOE TEJIO UMEIOT OJHY U TY )K€ TeMIEpaTypy. Y Kakoro us3
3THX TeJ JUIsl JAaHHOM JUIMHBI BOJIHBI U3 1y4aTelIbHasi CIIOCOOHOCTH 00JIbIe?

1)... y aGComoTHO YE€PHOTO TEIIa;

2)...y HEUEpHOTO Tena;

3)...TaK Kak Teja HaXOAATCs IPU OJAMHAKOBOM TEMIIEpaType, TO U U3JTydaTesIbHbIE
CHOCOOHOCTH MX OYJIyT OJTUHAKOBBIE.

6. Boga ocBemnieHa 3e1€HBIM CBCTOM, JIA KOTOPOTO MJIMHA BOJIHBI B BO3AYXE 0,5 MKM. Kakoi 6yz[eT

JUTMHA BOJIHEI B Boje (N=1,33)?
1) 450 uMm; 2) 0.38 MKMm; 3) 0.5 MKM; 4) 750 aMm.

7. Ilpunnun [roiireHca MOXHO cOPMYIMPOBATH CIETYIOLIUM 00pa3oM:

1) cBeT B ONTUYECKH OJHOPOIHOM cpesie paclpoCcTpaHseTCs MPSMOIMHENHO;

2) KaxkJ1ast TOUKa, 10 KOTOPOH JOXOAMUT BOJIHA, CIIY’KUT LIEHTPOM BTOPUYHBIX BOJIH, a OTHOaro1Iast
ATHX BOJIH JA€T MOJIOKEHNE BOJIHOBOTO (PPOHTA B MOCIEAYIOINNH MOMEHT BPEMEHH;

3)cBer pacnpocTpaHseTcs 0 HauKpaTYallIeMy MyTH MEeXIY ABYMs TOUKAMU;

4) neicTBUTENbHBIN MYTh PACIPOCTPAHEHUS CBETA €CTh MYTh, ISl IPOXO0XKJICHUS KOTOPOT'O CBETY

TpeOyeTcsi MUHHMAaJIbHOE BpEMsI MO CPAaBHEHMIO C JIOOBIM APYrHMM MIYTEM MEXIY TEMH Ke

TOYKaMU.

8. ludpaknmonHas pernierka mupuHoH 4 cM umeet 2000 MTPUXOB U OCBEIIASTCS HOPMAITBHO
NaJar0IIKUM HE MOHOXpoMaTndeckuM cBeToM. Ha skpane, ynanenHoMm Ha paccrossHue 50 cM,
MaKCHUMyM BTOPOTO NOPsJIKa yJaJeH OT HEeHTpaibHOro Ha 3,35 cM. HaliTu JuiMHY BOJIHBI CBETA.
1) 0.560 mxwm; 2)500 HM; 3) 600 uM™m; 4) 0.67 MKM.

9. «YnpTpaduoneToBoil karacTpodoit» Ha3bIBAIOT BBIBOJ KJIIACCHUYECKONW TEOPUU O TOM, UTO ....
1) cnekTpanpHas INIOTHOCTh YHEPTETUYECKON CBETUMOCTH a0COIOTHO YEPHOTO Tella CTPEMUTCS K
0ECKOHEUHOCTH B 00J1aCTH HU3KUX YacTOT;
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2) MHTErpaNbHas U3JIydaTelIbHAs CIIOCOOHOCTD Tella MPEBBIIIAET €ro MOTJIOMIATENbHYIO
CIOCOOHOCTH B YIIBTPa(HOIETOBOM 00IaCTH;

3) criekTpaibHast MJIOTHOCTh SHEPTETUYECKON CBETUMOCTH a0COIIOTHO YEPHOTO TEJIa CTPEMHTCS K
0eCKOHEYHOCTH B 00J1aCTU KOPOTKUX JJIUH BOJIH;

4) crieKTpaJibHas M3ITy4aTeIbHAS CIIOCOOHOCTH TElla MEHBIIIE €ro CIIEKTPATBLHOM MOTIOMATEIEHON
CITIOCOOHOCTH B yIbTpadHOIETOBOM 00JIACTH.

10. B uém 3akimodaercs siBJIeHUE BHENTHETO (HOTO3IeKTpudeckoro dddexra?

1) B ucmyckaHuu SIEKTPUICCKUX 3apsI0B METAJUIaMHU TIOJT ACHCTBHEM CBETA;

2) B HCITyCKaHUU JICKTPOHOB HAKAIEHHBIMU TEJIAMU;

3) B UCIYCKaHUU DJICKTPOHOB BEIIECTBOM IOJI ACHCTBHEM SICKTPOMATHUTHOTO H3TYICHHS.

11. IlepBsiii 3ak0H GoTodhhexTa MOKHO chopMyTupoBaTh ciaeayronmm oopazom. oToTok
HACBILICHUS TPOIOPLIUOHAJICH ... CBETA.
1)uacrorte; 2) CKOpOCTH; 3) IIMHE BOJIHBI, 4) UHTEHCUBHOCTH.

12. TToBepXHOCTH MeTaJlIa IOCIICI0BATEILHO OCBEINAeTCI HHPPAKPACHBIMH JTyYaMH, BUIHMMbIM
CBETOM U yIbTPa(HOIETOBBIMH JTydaMH, CIIOCOOHBIMH BbI3BaTh (PoT03hdekT. B kakom cimyuae
(OTO2IEKTPOHBI JETAT ObICTpEE?

1) mpu ocBenieHrM HHGPAKPACHBIMH JTYIaMH;

2) IpH OCBEIICHUH BUIUMBIM CBETOM;

3) npu OCBeIIeHUH YIAbTPa(hHOIETOBBIMH TyYaMH.

13. InunHoBonHOBas (kpacHas) rpanuna Gotodddexra mas menu 282 uM. Haiitu paboTy BbIxoaa
AJICKTPOHOB U3 MEITH.
1) 4,5 9B,; 2) 4,4 5B; 3) 4,6 5B; 4) 4,0 »B.

14.CBeToBOl ITOTOK IIOCTOSIHEH, a 4YacTOTa CBETA, MajaBIIero Ha (h)oToKaToa poTorIeMeHTa,
MeHseTcs. Ha kakoM u3 puCcyHKOB ITPaBUIILHO MOKAa3aHbl BOJIBTAMIIEPHBIE XapAaKTEPUCTUKH JIJIS
JAHHOTO cinyyas? vI>v2>v3

1 : 2 2
) 1 ‘) 1 _1) 2
VA
V) V3
v, ‘;;
1
> > —
U U U

15. Yemy paBHO 3a7epKUBaroOlIee HAMPSHKEHHUE I (POTOITEKTPOHOB, BHIPHIBAEMBIX C TOBEPXHOCTH
MeTallIa CBETOM ¢ Heprueii ¢potoHos 7,8-1071° [k, ecnm paboTa BEIX0/1a U3 3TOTO METajna
3-107*° Tx?
1) 6 B; 2) 4 B; 3)2B; 4)3 B.
Ornucanne METOUKH OIEHUBAHUS TECTOB:
- 1 Gan BeICTaBIISE€TCS CTYAEHTY, €CJIU CTYJEHT MOJHOCTHIO Jall OTBET Ha BOIIPOC;
- 0 6asIoB CTaBUTCS IPU HEBEPHOM OTBETE.

3agaHus 17151 KOJVIOKBHYMAa
Ornncanne KOJIJIOKBUyMa
Konnoksuym npoBoautcs nocine usydenus tem «MHarepdepennns ceeray, «/ludpakuns
cBeTay. MakcumanbHbii 6amt — 156am10B.
Bonpocs! 1u1st KoJuIoKBUyMa
1. UnTepdepeHius CBETOBBIX BOJH.
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. llupuna uHTEp(PEpPEeHINOHHBIX TOJIOC.
. BpeMeHHasi KOTepEeHTHOCTb.
. IIlpocTpaHCcTBEHHAs! KOTEPEHTHOCTb.
. CriocoObl noy4eHnst KOTepEeHTHBIX BOJIH JeJIEHUEM BOJHOBOIO (DpOHTA:
1) meton FOHra;
2) 6uzepkana Openens;
3) bunpuzma Openens;
4) 3epkano Jlnolina;
5) ounun3zabuiie.
6) meton JInHHUKa.
6. CriocoObI OTy4eHHsT KOTEPEHTHBIX ITyYKOB JICJICHUEM aMIUTUTY/IBL:
1) mosiockl paBHOTO HaKJIOHA (MHTEp(EPEHIIHS OT IJIOCKOMApaIIeIbHOM IUIACTUHKH )
2) TOJIOCHI PaBHOM TOJIIMHBI (MHTEPPEPEHIUS OT INIACTUHKY MEPEMEHHON TOJIINHBI;
3) kosbia HeroToHa.
7. AByxityueBbie untephepomerpsl (Maiikenbcona, XKamena, Poxx1ecTBEHCKOTO).
8. MuoronyueBsie untepdepomerpsl (Padpu-Ilepo, Jlrommepa-I'epke).
9. O6nacTu npuMeHeHus! UHTEP(EPEHLIUHU.
10. ITpunmun Ioitrenca-Openens.
11. Meton 30n @penens.
12. Mertoa rpaduueckoro cioxxeHus: aMIUTUTY]I.
13. dudpakuusa @peHenst OT IpOCTEUIINX MTPErpai:
1) nmudpaxiws OT KPyriioro OTBEPCTHS;
2) nudpakuus OT KPYrioro JUcka.
14. Iudpakuusa @penens Ha nonymiockoctu. Crnupans KopHro.
15. dudpakuus @payarodepa oT mieIu.
16. udpakuus cBera OT ABYX LIEICH.
17. Judpakuus cBeTa OT MPSIMOYTOJIILHOTO U KPYTIIOTO OTBEPCTHSI.
18. JludpakiinonHas perierka.
19. ludpakuus Ha 1ByMEpHOH pelieTke.
20. Indpakuus Ha TpeXMEPHOHN pelIeTKe.
21. lucpakuus penrreHoBckux aydeil. @opmyna Bynbda -bparros. Meronst Jlays u
Jebas-1epepa.
22. T'onorpadus.

DN AW

Onucanne METOIMKH OIECHUBAHUS BOIIPOCOB KOJUTOKBHYMA:
- 14-15 6anyioB moyiy4aeT CTYJEHT, €CJIM OH MOJHOCTHIO OTBETHII HA OCHOBHOM U JIOMIOJTHUTENbHBIE
BOTIPOCHI,
- 10-13 6anoB mosydaeT CTYACHT, €CJIM OH MPAaBUIBLHO OTBETHI HA OCHOBHOM BOMPOC, HO HE
OTBETHJI Ha OJMH-][BA JOMIOJIHUTEIBHBIN BOIIPOC;
- 7-9 6amnoB nmonyyaeT CTYACHT, €CJIM OH MPABUIHHO OTBETUI HA OCHOBHOM BOMPOC, HO HE OTBETHII
Ha TPH JOTMOJHUTEIIBHBIX BOIIPOCa,;
- 4-6 Gamta monydaeT CTYACHT, €CJIM OH MPAaBUIILHO OTBETHII HA OCHOBHOW BOMPOC, HO OTBETHII Ha
HECKOJIBKO JIOTIOJTHATEIHHBIX BOIIPOCOB,;
- 1-3 6amna mony4aer CTYACHT, €CJIM OH YaCTHYHO OTBETHJI Ha OCHOBHOM BOIMPOC, HO OTBETHII HA
HECKOJIBKO JIOTIOJTHUTEIHHBIX BOIIPOCOB,;
- 0 6asIoB CTaBUTCS MPU OTCYTCTBUU OTBETA.
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5. YueOHO-MeTOANYeCKOe U HH(POPMALIMOHHOE o0ecnieYeHne T CIHIIIMHbI
5.1. [lepeyeHb OCHOBHOM M JONOJHUTEIbHON YUeOHO JIUTEpPaTypPbl, HEOOXOAUMOM IS
OCBOEHHS TUCIUIIUHBI
OcHoBHas JIuTEpaTypa:
1. CusyxwuHn /. B. Kypc obmeit ¢puzuku. T.4. Onruka. - M.: ®uzmatiur, 2017. [B 6uba.
bamlV umeercs 59 sk3.].
2. Jlaanc6epr I'.C. Ontuka.- M.: ®usmatnur, 2017. [B 6u6a. bamly umeercs 106 sk3.].
3. byrukos E.W. Ontuka. - CII6.: U3a-Bo «Jlanby, 2012. [B 6uba. baml'yY umeercs 54 3k3.].
JlonoTHUTeILHAS JIUTEPaTypa:
4. CasenneB U.B. Kypc o6meii puszuku. Ku.2. DnexrpuuectBo u MmaraetusM. Bomnbl. OnTuka.
— CII6.: 3a-Bo «Jlanby, 2013.[B 6ubn. baml'y numeercs 115 3x3.].
5. Kamureesckuii H. 1. BonHoBas ontuka. - CI10.:JIanb, 2008. [B 6u6a. bamly umeercs 130
9K3.].
6. Hponos U.E. BonHoBsie npouecchl. OcHOBHBIE 3ak0HBI. — M.: JIaboparopust bazoBbix
3uannii, 2010.[B 6u6n. baml'y umeercs 169 3x3.].
7. Uponos U. E. 3agaun no obmieii ¢pusuke. - M.: bunowm, Jlaboparopus 3uaunuii, 2012. [B
ouoi1. baml'y umeercs 204 3k3.].
8. AxmanoB C.A., Hukutun C.1O. @usndeckas ontuka. - M.: MI'Y:Hayka, 2004, [B 6u6u.
bamlV umeercs 2 9k3.].

B snextponHo-6ubanoreunoit cucreme (3bC) baml'V nmerorcs B Hanuuuu U3JaHus:
OcHoBHas1 JinTeparypa:
1. CusyxuH /I. B. Kypc o6wmeit pusuku. Ontuka. - M.:dusmatnut, 2005//
DNeKTPOHHO-0MOIMOTEeYHas crucTeMa «Y HUBepcuTeTcKas Oubnuoreka online».
2. JlanacGepr I'.C. Ontuka.- M.: ®uszmatiur, 2010// DnexTpoHHO-
O6ubnuoreyHas cucreMa «Y HUBepcuTeTcKast Ondnroreka online».
3. Byruxos E.W. Ontuka. - CII6.: Jlans, 2012// DnexTpoHHO-OnOIMOTEYHAS
cucTeMa u3/1aTeNbeTBa «JIaHby.
JlonoJiHUTeIbHAS JIUTepaTypa:
4. CasenbeB 1.B. Kypc o6meit pusuxu. T.4.Bomansl. Ontuka. — CII6.: U31-Bo
«Jlanby, 2011// DnexTpoHHO-OMOIMOTEUHAs CUCTEMA U3/IaTENNbCTBA «JIaHby.
5. KamureeBckuit H. . Bonnoas ontuka. - CI16.:Jlans, 2008// SnextpoHHO-
OoubnuoreyHas cucteMa u3aaTenseTBa «Jlanby.
6. Hpomnos U.E. BoiroBsie npornieccel. OcHOBHBIE 3aK0HBI. — M.: BUHOM.
JlabGopatopust 3nanuit, 2010// IneKTpoHHO- OMOIMOTEYHAS CUCTeMa «Y HUBEPCUTETCKAast
o6ubnmoTeka online»

CnMcoxk MeToAMYeCKUX YKa3aHHI K J1a00paTOPHBIM padoTaMIo ONTHKe

No Kon- Ton
HanmenoBanue ABTOpBI
n/n BOCTD. U3IaHUS

Metoanueckue yKka3zaHHsl I BBITOJTHEHUS
nabopatopHoit paboTel Ne 2 o onTuke I'agypos N.T".
«Ornpenenenue paanyca KpUBU3HBI JIMH3bI U ITTUHBI Axmanosa I'.P.
CBETOBOI1 BOJIHBI C mOMOIIBIO Kouter] HproToHa»

2018
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MGTO,Z[I/I‘-IGCKI/IG YKa3aHus A1 BBITIOJTHCHUS
nabopaTopHoi paboTel Ne 5 o onTuke

Axmanosa I'.P.

2. | «MccnenoBanue 3aBUCIMOCTH WHTETPATbHON 13 Iadees P.P 2019
W3JIy4aTelIbHON CITIOCOOHOCTH M MPOBEPKA 3aKOHA o
Credana-boibiimanay
MeTtonudeckue yka3aHust sl BBIITOJIHEHUS

. Axmanosa I'.P.

3 nabopaTopHoi paboTel Ne 6 1Mo onTHKE 12 AGyH ALY 2020
«M3yueHne noisipru3aliMOHHO-ONTHYECKUX
SIBJIICHUI
MCTOI[I/I‘-IGCKI/}F yKa3aHHs I BBITIOJIHEHUS AGymmH ALY,

" naboparopHoit pabotel Ne 7 1o onTuke 12 Axnanosa TP, 2019
«CIEKTPOCKONINYECKOE UCCIIEJOBAHUE
XpOMaTHYECKON MOJISpU3aIiK CBEeTa
MeTtonudeckue yka3aHust sl BBIITOJIHEHUS

. Axmanosa I'.P.

5 nabopaTopHoi paboTel Ne§ mo ontuke «M3ydeHue 16 A6y AY. 2021

SBJICHUSI €CTECTBEHHOI'O BpAlLlEHUS TNIOCKOCTH

[Tadees P.P.
MOJIIPU3ALIUN)
Metonnueckre ykazaHus JUisl BBITOJTHEHUS Axmanona ['.P.

6. | mabopatopHoii paboTsl Ne9 no onTHke 15 AOnymnnmun A.Y. 2020
«MccnenoBanue sBiaeHUS TU(paKLUU CBETa» [agees P.P.
MeTtoauueckue yKa3aHus sl BBITOJHEHUS
nabopaTopHoit pabotel Nel( o ontuke

7. | «Onpenenenne GOKYCHBIX PaCCTOSIHHIMA 13 bananazos M.X. 2020

Axmanosa I'.P.
MOJIOKHUTEBHBIX, OTPULATEIBHBIX JIMH3 U
CJI0KHOW ONTUYECKOM CHUCTEMBI»
MeTtonudeckue yka3aHust sl BBITOJIHEHUS
8 naboparopHoit pabotel Nel 1 o onTrke 15 I'adypos WU.T. 2018
" | «MccnenoBaHue CIEKTPOB MOIJIOMICHUS U Axwmanosa I'.P.
POMYCKaHUI»
MeTtonudeckue yka3aHust sl BBIITOJIHEHUS
9 nabopatopHoil paboTsl Nel4 o onTuke 10 Axmanosa I'.P. 2020
" | «OnpeneneHue nokasaresus IpeaoMIeHUS AOnymnuH A.Y.
BEIIeCTBA ¢ NOMOIIBIO pedpakToMeTpa AGGE»
Metoanyeckue yka3aHHs 1J1s BBITOJTHEHUS

10 nabopaTopHoi paboTel Nel5 o ontuke 18 banananos M.X. 2021
«OmpeneneHue TUCIIEPCUN CTEKIISIHHBIX ITPHU3M C Axwmanosa I'.P.

MIOMOUIbIO TOHUOMETPa»
Metoanyeckue yka3aHus 1J1s1 BBITOJTHEHUS

11 naboparopHoit pabotel Nel6 o onTuke 10 Axwmanosa I'.P. 2018
«OrnpeneneHnepoKyCHbIX PacCTOSHUHN JINH3 AOnynnuH A.Y.

METOJIOM OTPE3KOB
Metoanueckue yKka3zaHHsl I BBITIOJTHEHUS

12 naboparopHoit pabotel Nel7 o onTuke 12 Axwmanosa I'.P. 2019
«OrnpeneneHnepOKyCHbIX PaCCTOSHUHN JINH3 Ab6nymmun A.Y.

MeTonoM beccensiy
Metoanueckue yKka3zaHHsl I BBITIOJTHEHUS
13 naboparopHoit padotel Nel8 o onTrke 14 Axwmanosa I'.P. 2020

«OnpeneneHne0CHOBHBIX XapaKTEPUCTUK
JU(GPaKIIMOHHON PEHIeTKI»

Ab6nymmun A.Y.
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MeTtoanueckue yKka3zaHHs I BBITIOJTHEHUS
14 nabopaTopHoit paboTel Nel9 mo ontuke 15 Axwmanona I'.P. 2021
«U3yuenune nudppaxuun Opaynropepa B [Hagees P.P.

KOI'CpCHTHOM CBCTE JIa3€pay

5.2. Ilepeuensb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTH « AHTEepHET» N
NMPOrpaMMHOI0 odecrie4eHusi, He0OXOAMMBIX /1JI5l 0CBOEHHS TUCHUIIUHBI, BKIIOYAS
npodgeccuoHaIbHbIe 0a3bl JAHHBIX U HH(POPMALIMOHHBbIE CIPABOYHBIE CHCTEMbI

1. Onekrponnas Oubnuoreunas cucrema. b baml'V. - CoOcTBeHHas ArIeKTpoHHAst OMOIHOTEeKa
yueOHBIX ¥ HAYYHBIX JIEKTPOHHBIX U3/aHUN, KOTOPasi BKIIOYAET U3/JaHus MperoaBaresiei
baml'V. ABTOpU30BaHHBIN JOCTYII 110 MAPOJI0 U3 10001 Touku cetu MHTepHeT. Peructpanus B
bubnuoteke baml'V, nanpHelmuii qocTyn U3 a000# Touku cetu HTEpHET. -
https://elib.bashedu.ru/

2. DnekTpoHHast OMOIMOTEeUHas CUCTeMa . Y HUBEpCUTETCKasi OMOIMOTEKa OHITaiH.
[TonmHoTekcToBast B/ yueOHBIX U HayYHBIX 3JIEKTPOHHBIX U3/1aHUN. ABTOPU30BaHHBIN JOCTYII 10
naposto u3 J1r000it Touku cetu Uutepuer. Perucrpanus B bubnuoreke baml'y, gansueimmii
JOCTYI U3 J1000# Touku cetu MuTepHert. - https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEYHAs CUCTeMa H31aTenbeTBa Jlaus. - [TonmHoTekcToBas b/] yueOHbBIX 1
HAYYHBIX 3JIEKTPOHHBIX U3JIaHUN. ABTOPH30BAHHBIN JOCTYII IO MAPOJIO U3 000N TOUKU CETH
Wnrepuer. Peructpauus B budbnnoreke baml'V, nanpHeimmii 1octyn U3 g1000i TOUKH CETU
Wurepuer. - https://e.lanbook.com/

4. DnexTponHbIi Katanor bubnuorekn baml Y- CripaBo4HO-1TOMCKOBBIN anmapar OMOIHMOTEKH.
Bxutrouaet B ce0s cuCTeMy KaTajioroB U KapTOTEK, CIIPpaBOYHO-Oubuorpapudeckuii poug. —
http://www.bashlib.ru/catalogi/Perienue 3ana4 no ¢pusuke. Uponos U.E.: http://irodov.nm.ru
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6. MaTepuajabHO-TeXHUYECKas 6232, He0OX0AUMAas 1JIl OCYLEeCTBIECHUSA
00pa3oBaTeJILHOI0 NMpolecca no JTUCHHIINHE

MaTepI/IaJ'IBHO'TCXHI/ILIeCKaH 6333,
nmponecca no JMCUUINIMHE TPpHUBEACHA B Ta6m/1ue:

HeO6XOI[I/IMa$I 1 OCYHICCTBIICHHA O6pa3OBaTeHBHOFO

HaumenoBanue Bun 3agaruit HanmenoBanue o6opynoBaHus,
CHeUaIu3uPOBAHHBIX MPOrPaMMHOTO O0ecTIeueHUs
ayJIuTOpuil, KAOMHETOB,
nabopaTtopuii
1 2 3

bonbmas ¢usnueckas | Jlekuuu Jocka, KOMIIBIOTED, MYJIbTUMEIUMHBINA
ayautopus 02 MIPOEKTOP, FIKPaH
YueOnast aymurtopus mis | [Ipakruyaeckue Jlocka, Men, COOpHUKH 337a4, KaTbKYJISITOP
IIPOBEICHUS 3aHATUH | 3aHATUSA
CEMHUHAPCKOT0 THUIIA:
aynutopuu Ne 322 ynu No
324 v Ne 318 wmmm Ne
216 (dusmar kopmyc)
VYueOnass  maboparopus | JJaboparopHbie O6opynoBanne k JIP Ne2 «Ompenenenue
JUTSt MPOBEACHUS | 3aHATUSA paauyca KpUBU3HBI JIMH3bl U JIJIMHBI CBETOBOU
1a00paTOPHBIX 3AHIATHUMN: BOJIHBI € ITOMOIIBIO Kouell HproToHa»: pryTHas
aynuropun  Ne310 m namma, Mukpockon MbBP-3, nuH3a, nimactuHka
Ne310a U3 UYEpPHOro  CTEKJa, PTyTHas  JiamIa,

cBEeTOPMIBTPHI, 00BEKT-MUKpoMeTp OMO.
Oo6opynoBanne k JIP No5 «HccnenoBanue
3aBHCHUMOCTH HMHTETPAIbHOM H3JIydaTeIbHON
CrocoOHOCTH H TpoBepka 3akoHa Credana-
bonbimana»: medr ¢ U3MEpPUTEIHHBIM
yctporictBoM DIIK11, TepmocTonOuxk.

Ob6opynoBanne k JIP  Ne6  «M3yuenue
MOJIIPU3ALMOHHO-ONITHYECKUX SABJICHUI:
OCBETHUTENb,  NOJAPHU3ATOpP,  AHAIU3ATOP,

oOpazerr U3 oprcrekia, BETHBIE KapaHIaIlw,
mokemetp F0-116, nonspuckon ITKC-125.
O6opynoBanue K JIP No7
«CreKTpOCKOMMYECKOe UCCIIeIOBaHHE
XpOMaTHYECKOM MOJISIPU3ALINT CBETax:
OCBETUTENb,  MOJAPU3ATOp,  aHaJIU3aTOp,
KpUCTaNIMYeCKass IUIACTHHKA B OTpaBe,
MOHOXpoMmaTtop YM-2.

O6opynoBanue k JIP No§ «M3yuenue siBineHus
€CTECTBEHHOTO BpallCHUS IUIOCKOCTH
noysipuzanuny:  caxapumerp CVY-3, Habop
HCCIIeTyeMbIX PACTBOPOB caxapa.
O6opynoBaane k JIP Ne9 «MUccnenoBanue

ABNICHUS JUQPAKUUU CBETa»: U3JIydarelslb
JA3€pHBIA  MOJYNPOBOJHUKOBBIN STL650,
ONTHYECKas CKaMb4, JKpaH,

doTtonurorpaduueckuit Tect-oobekT MOJI-1
(uuB.1101043428).
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O6opynoBaane k JIP NelO0 «OmpeneneHue
(OKYCHBIX  pPACCTOSIHHM  TOJOXKUTEIbHBIX,
OTPULATENIbHBIX JINH3 U CII0)KHON ONTHYECKON
CUCTEMBI»: OINTUYECKAsl CKAMbsI, OCBETHUTEIIb,
MOJIOKUTEJIBHBIE U OTPULIATENIbHBIE JIMH3BI,
CIIOXHasi ~ ONTHYECKass CHCTEMa,  D3KpaH,
3putenbHas Tpyoa (maB.2101042070).
O6opynoBaane k JIP Nell «MccnenoBanue
CHEKTPOB TMOTJIOUICHUS] W MPOIYCKAHUS»:
MoHOXpoMaTop MYM-01, snekTpoHHBIH 610K,
MYJIBTUMETP, CBETO(HIIBTPHI
(uuB.1101043597).

O6opynoBaane k JIP Nel4 «OmnpeneneHue
[IOKa3aTeisl  NpPEJIOMJIEHMs — BEIlecTBa  C
oMOUIbI0  pedpakTomMeTpa»: pedpakTomMerp
PJI-2, HabGop wucciegyemblXx  pacTBOPOB
TIIMLEpPHUHA.

O6opynoBanne k JIP Nel5 «Omnpenenenue
JUCIEPCUN CTEKJISIHHBIX IPHU3M C ITOMOIIBIO
TOHUOMETpa»: PpTyTHas JilaMIa, [PHU3MBIL,
ronuometp I'S (uuB.1101040179).
O6opynoBanne k JIP Nel6 «Omnpenenenue
(OKYCHBIX  PACCTOSIHMM  JIMH3  METOJIOM
OTPE3KOBY: ONTUYECKas CKaMb,
MIOJIO)KUTEIbHAST M OTpULIATEIbHAsl JIMH3BI B
ompaBe,  KPYyIJIbIA 3KpaH, CBETOAHOIHBIN
OCBETUTENb, U3MEPUTEIIbHBIC JIMHEUKH.
O6opynoBanne k JIP Nel7 «Omnpenenenue
(OKYCHBIX  PACCTOSIHUM  JIMH3  METOJIOM
beccemns»: ONTUYECKas CKaMb,
MOJIOKUTEIbHAST M OTpULIaTEIbHasl JIMH3BI B
orpase, SKpaH,

noJynpoBogHUKOBbIM  nazep  STL 650,
WU3MEpUTENbHbIC TUHEHKH.

O6opynoBanne k JIP Nel8 «Omnpenenenue
OCHOBHBIX XapaKTepUCTUK Iu(paKkinOHHON
pelIeTKn»: pTyTHas JaMma, KoJUIMMAarop,
TOHUOMETPUYECKUI  CTONHK,  3pHUTeNbHas
Tpyb6a, HaOOp IU(QPAKUMOHHBIX PELIETOK
(uuB.1101043309).

O6opynoBanne k JIP Nel9 «3ydyenue
mudppakiuu  Dpaynrodepa B KOTepeHTHOM
CBETE JIa3epa»: ONTHYECKas CKaMbsl, SKpPaH,
Ha0op 11es1el, UCTOYHHUK JIA3EPHOTO U3ITYYEeHUS
WJI-1, (uuB.2101042469), wu3MeputenbHbIe
JINHEVKH.

JTIOCKa ayAuTOpHas — 1 mr.

uH(OPMAIIMOHHBIE CTEH/IBI- 2 IIT.

mkagbl KHIKHBIE — 2 TIT.

cTOJIBI TJabopaTopHble - 20 mT.

cTynbs - 40 mr.
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Uurtaneubii  3am Nel
(rmaBHBIN KOpITYC, 1 3TXK)

CamocTosTenpHas
pabora

Hayunplii wu ydeOHbIi  GOHA, HaydHAs
nepuonuka, I[IK (moHoOmok) - 3 mmr, Wi-
Fimoctym is  MOOWIBHBIX  YCTPOWCTB,
HeorpannueHHbeli goctyn k ObC wu BJl;
KOJIMYECTBO IMOCAT0YHBIX MeCT — 76.

Uurtanpubii  3am Ne2
(xopmryc pusmara, 2 3Tax)

CamocrosiTenbHast
pabora

Hayunplii wu  ydeOHbIi  ¢GoOHA, HaydHAs
nepuonuka, Wi-FigocTyn s MOOMIBHBIX
YCTPOMCTB, HEOTpaHU4YEeHHBIN nocTyn K ObC n
bJ1; xonmuecTBO mmocamouHbix MecT — S0.
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[Tpunoxenue Ne 1

®I'BOY BO «BAIIKUPCKUN TOCYJIAPCTBEHHBI YHUBEPCUTET»
®U3UKO - TEXHUYECKHUU UHCTUTYT

COJEPKAHUE PABOYEHN ITPOT PAMMBI

JUCHUIUIMHBL _ «OnTukay Ha 4 cemMecTp
(HaMeHOBaHHE IUCIUILINHBI)
ouHas
(dopma o0ydeHust
O0bem
Buna padorsl
AUCUMILTUHBI

O6mas TpynoemkocTs auctutuinabl (3ET / gacoB) 6/216
VY4eOHbIX 4aCOB Ha KOHTAKTHYIO padoTy ¢ IpernoiaBaTesiem: 145.9
JIEKLUH

B 48
MPAKTUYECKUX/ CEMUHAPCKUX 32
1abopaTOPHBIX

patop 64

Ipyrux (rpynmnoBasi, UHIUBUIYyalbHasl KOHCYJIbTALUS U UHbIEC BUIbI
y4eOHOH I TeNFHOCTH, TTPEeIyCMaTpUBAIOIINAE padoTy
oOyuaromuxcs ¢ npenogasatenem) (OKP) 1.9
VY4eOHbIX 4acOB Ha CAMOCTOSTENbHYIO paboTy oOyuatommxcs (CP) 43.1
VY4eOHBIX YacOB Ha IOJTOTOBKY K
sK3aMeny/3auety/nuddepennupoBannomy 3adety (KonTposs) 27

@OpMBI KOHTPOJIA:
9K3aMeH 4 CeMecCTp
3auer 4 CEMECTp
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dopma n3ydenus | OCHOBHas u
MaTepUasoB: JIEKLUH, | JOTIOJIHUTENIbHAS
MIPAKTHYECKHE 3aHSATHUS, | TUTEPATYPA, Sananus 1o dopma Tekyuiero
CaMOCTOSITENILHO
No CEMHUHapCKUe 3aHATHUS, | peKOMEHAYEMAs | ., KOHTPOJIS
.10 Tema n conepxanue nabopaTtopHbie paboThL, | CTyA€HTaM padore yCIeBaeMOCTH
crynentoB (CPC)
caMmocTosTellbHass paboTa U |(HOMepa u3
TPYIOEMKOCTH (B Yacax) CITHCKA)
JIK |[TIP/CEM |JIP |CP
1 2 3 4 ) 6 7 8 9
Moayabr 1. T'eomerpuueckasi ontuka. Doromerpus.| 4 6 12 | 6 [1.§2,3,22 IOBTOPEHHE [IMCbMEHHAas
JJIeKTPOMArHuTHasi Teopusi cBera. HHrepdepeHuns 2.§ 2, BBenenue |yueOHOTO pabora
cBera. 3.§7 MaTepuaia ¢ CaMOCTOSITENIbHAS
BBeaenne 7.4.1 HCII0JIb30BaHUEM pabora
Pa3BuTHe npeacrasnenuii o npupoje ceeta. Jlazeprl. Onruka 8.§ 113-115 y4€OHHUKOB, KOHTpPOJIbHBIE
U CBSI3b. paboTa ¢ BOIPOCHI K
I'eomeTpuueckasi onTuka KOHCIIEKTOM 1a00paTOPHBIM
OCHOBHBIE 3aKOHBI TeOMeTpu4ecKoil onTuku. IlpuHImn TeKIUH pabortam NelO,
depMa u ero mpuMeHeHue B onrtuke. Onrtuyeckas UIMHA 16,17
nytu. Ilpenomnenue cBeta Ha cepruuecKkoil MOBEPXHOCTH.
1 |Toukas nunza. dopmyna TOHKOW JMH3BL. XOA Jydei B
nuH3ax. AOOepanuu ontudyeckux cucreM. OmNTHYECKUe
puOOpHI.
doromerpus
doTtomeTpusi. DHEPreTU4YecKue BEIWYHHBI M CIMHHIIBL.
[Torox n3ny4yenus. U3myyarenbHOCTb. DHEpreTuyeckas cuia
CBETa,  JHEpreTudeckas  ApKOCTb.  DHepreTuyeckas
OCBEIIEHHOCTh.  KpuBas OTHOCUTENbHOW CHEKTpalbHOU
qyBCTBHUHUTEIHHOCTH TJ1a3a. CBETOBBIC BEIMYMHBI U €IHHIIBI
ux n3mepenus. CeeroBoi notok. Cuna csera. CBETUMOCTS,
SAPKOCTh. OCBEIIEHHOCTb.
9 DJIEKTPOMATrHUTHAsI TEOPHSA CBETA 4 4 6 |1.§5,65,66 MTOBTOPCHHE TECTHPOBAHUE
2.§ 5,135-137 y4eOHOTO
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CBer Kak 7JIeKTpOMarHuTHasi BosiHa. BojiHOBOe ypaBHEHHE. 3.§2.1,2.2, Marepuaia c KOHTPOJIbHbBIC

CgetoBoii BekTOp. CKOpPOCTh CBETAa B Cpelie U B BaKyyMe. 3.1-3.3 HCII0JIb30BaHUEM BOIIPOCHI K

AOCOJIFOTHBIM TIOKa3aTellb IPEJIIOMJICHUSI M €ro CBs3b C 6.§22-24 y4eOHHUKOB, nabopaTopHOH

TUDIIEKTPUYECKONH TIPOHUIA-eMOCTBIO cpeabl. [1I0THOCTH 8.§104,105,112 |pabotac pabore Nel4

oTOKa 3Hepru. VHTeHCUBHOCTh cBeTa. EcTecTBEeHHBIN U KOHCIIEKTOM

MOJISIPU30BaHHBIN cBeT. OTpa)keHHWEe W MPETOMIICHHE CBETa JeKIHHA

Ha TIpaHUIle pa3jena JBYX JAUNIEKTPUKOB. ['paHuYHbIE

ycnoBHsl. AHAU3 OTPAXKCHHUS W TPEIOMIICHHS Ul CITydast

HaKJIOHHOro najeHus csera. KosdduiueHtsl oTpakeHus u

npenomienus. Yron bproctepa. Ciydail HOpMasIbHOTO

nageHusi. Da30Bble COOTHOIICHHS MEXIYy MaJarolieH,

OTPAKEHHON M NPEJIOMIIEHHOW CBETOBBIMM BOJHAMHU JUIs

cirydas N2>N1 u Ne<ni. Popmynsl g KodQPHUIHEHTOB

OTPAKEHMSI U TIPOITYCKaHMSL.

HuTtepdepenuus ceera 10 8 1.§ 26-36 IIOBTOPEHUE IHCbMEHHAs

[ToHsATHE O KOrePEHTHOCTH CBETOBBIX BOJIH. IHTepdepeHus 2.§ 12-17,25-30 |yueGHOrO pabota

cBera. MeToibl HAOMOACHUS UHTEPPEPEHITNH cBeTa. MeTo 3.§5.1-5.7 Marepuana ¢ KOJUIOKBUYM

neneHuss (QpoHTa BOJIHBI U METOJ| JEJICHHUS aMIUIUTY[bI 6.§4.1-4.6 UCTOJIb30BAaHUEM | KOHTPOJIbHBIE

BoiHBL. OOmass cxema HHTEp(EPEHIMH CBETa. Y CIOBHE 74.2 y4€OHUKOB, BOIIPOCHI K

UHTEPPEPEHIIMOHHBIX MaKCUMYMOB M MUHUMYMOB. Pacuer 8.§ 119-124 paborta c nabopaTopHOI

MHTEPPEPEHIMOHHON KapTHUHBI OT JBYX KOTE€PEHTHBIX KOHCIIEKTOM pabortam Ne2

UCTOYHHUKOB CBETa. YCIIOBHSI MAaKCUMyMOB M MHHHUMYMOB. JEKIHH,

[upuna nHTEepdhepeHonHoi nonockl. MHTEpdhepenus B IIOArOTOBKA K

TOHKHX IUIEHKaX (OT IUIACTMHKU MTOCTOSIHHOM U IEpeMEHHOM KOJIJIOKBUYMY

tonuHsbl). Konbeia HeroToHa.

[Ipumenenuss uHTEpPEepeHIMH CBeTa: IPOCBETIICHHE

OTITUKH, TUDJIEKTPUIECKHE 3epKalia, HHTEP(HEepOMETPHI.

Moayab2. JIuppaxkuusi cBera. Iloasipuzanusi csera.| 10 16 1.§39-47,54,61 | moBTOpCHME MUCbMEHHAs

JMucnepcusi cBera. Iloriomenne W paccessHHe CBeTa. 2.§ 33-46, 52-57. |yuebHOTrO pabota

OcHOBBI KBAHTOBOM ONTHKH. 3.§6.1-6.6 Marepuana ¢ CaMOCTOSITETTbHAS

Judpakuus ceera 6.§ 5.1-5.10 HCII0JIb30BaHNEM pabota
7.4.3 y4eOHUKOB, KOJJIOKBUYM
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[Mpunuun T'rodirenca. Ilpunnun  ['roiirenca—®dpenens. 8.§ 126-133 paboTa ¢ KOHTPOJIbHbBIE
Judpakius cBera B pacXoAsAmIMXcs Jydax MeTon 30H KOHCITEKTOM BOIIPOCHI K
Openensa. AnreOpandeckuii. u  TIpapUUYeCKUd  METOIbI JIEKIUH, aGOpaTOPHEIM
OTIpeIeNIeHUs] pe3yabTHPYIOLeH amMIuuTyasl. Jludpakuus MOJrOTOBKA K a6otam Ne 9. 18
OpeHenst Ha KpPYyrJioM OTBEPCTMM W Ha  KPYIJIOM KOJJIOKBUYMY P I
HEenpo3payHoM aucke [ludpakuus cBeTa B HapaielbHBIX 19
nyyax [udpakuus cBeta Ha  OAMHOYHOW  IIEJH.
JudpakiuonHas KapTHHA, YCIOBHS MaKCUMyMOB H
MUHUMYMOB. JludpakunoHHas pemieTka, ee MmapaMeTpsl.
YcnoBus MakcUMyMOB M MUHMUMYMOB. Pa3znoxenue Genoro
cBeTa IUQPAKIIUOHHON pPEIIeTKON. YTIIOBas WM JIMHECWHAs
JUCTIEPCUH, pa3peliamias CrIocoOHOCTh AU(PPAKIIMOHHOM
pemeTku. Jludpakuus peHTTeHOBCKHX JTyUeH.
IMoasipu3anusi cBeTa 12 1.§ 62, 76-79,94, | noBTOpEeHUE MUCbMEHHAs
EcrectBennblii W mossspu3oBaHHBIA  cBeT.  CTETCHb 95 y4eOHOTO pabora
nonsipuzanuu.  3akoH Mamoca.  [lomspuzauus  npu 2.§ 101-110, 152, |marepuana c KOHTPOJIbHBIC
OTpakeHWU M TpenomiieHuu. [lonspuzanusi mpu JTBOWHOM 153, 163-169 WCIIOJIb30BAaHUEM | BOIIPOCHI K
Jy4enpeIOMIICHUH. [TocTpoenue ['tolirenca JUISt 3.§1.2,2.9,41- |yueOHUKOB, 1abopaToOpHBIM
OOBIKHOBEHHBIX M HEOOBIKHOBEHHBIX Jyuel. [lonsiponnas! u 4.5 paboTa ¢ pabotam Ne 6, 7,
MOJIAPU3AIMOHHBIE TPU3MBI. VICKyCCTBEHHas ONTHYECKast 6.§ 6.1-6.7 KOHCIIEKTOM 8
aHU30TpoMHus. BpallleHre mioCKOCTH MOISpU3aIiu. 744 JIEKIUI
8.§ 134-141

B3anMmopeiicTBue cBeTa ¢ BeleCTBOM 8 1.§ 84,89,98 IIOBTOPEHUE MUCbMEHHAas
Hucnepcus cera. HopmanbHast 1 aHOManbHasi AUCIIEPCHUH. 2.§ 154-162 yueOHOro pabota
da3oBas U TpyNmnoBas CKOPOCTH CBETA, BOJIHOBOW Maker. 3.§2.3-25 MaTepuaia ¢
ONEeKTpOHHAsl TEOpUs HOPMAJIBHOW  JWCIEPCHH  CBETA. 6.7.1-7.5 UCIIO/Ib30BAHUEM | KOHTPOJIHHBIC
[Tornomenue cBera. 3akoH byrepa. Koapdumment 7.4.5 y4eOHHUKOB, BOIIPOCHI K
norsonieHus. Paccesane ceera @opmyira Pames. 8.§ 142-146 paboTa ¢ 1a6OPATOPHBIM

KOHCTICKTOM paGoram Ne 11,

JEKIHA

15
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OCHOBBI KBAHTOBO ONITUKHU 6 4 4 |71/]1.§107,112-118 |noBTopeHue MACbMEHHAs
TemmoBoe paBHOBECHOE H3Iy4YeHHE. AOCOIIOTHO HYEpHOE 2.§ 175-181,194- |y4eGHorO pabora
teno. 3akonsl  Kupxroda, Credana-bonbimana, Buna. 201 Marepuana ¢ CaMOCTOSTEIIbHAS
®opmyna Panes-/lxxunca. ®opmyna [1nanxa. 3.§2.11, 2.12, HCIOJIb30BaHNEM pabora
dorodnekTpudeckuii 3P deKT. 3aKOHBl  BHEIIHErO 9.1-9.3,9.5 yu4eOHUKOB, KOHTPOJIbHbBIE
dororddekra YpaBHeHHE DUHINTECIHHA. 8.§ 151 pabota ¢ BOTIPOCHI K
®oToH ® ero XapakTepucTUKH. JlaBieHue cBeTa. KOHCIIEKTOM nabopaTopHOU
DneMeHTapHasi KBaHTOBas Teopus u3nydeHus. [lormomenue. JIEKIUI pabote Ne 5
CrioHTaHHOE M BBIHYKJIEHHOCHU3ITYICHUS.

Bcero yacos: 48 32 64 |43.1

HpnMeanne 1. Yacel Ha CaMOCTOATCIIbHYIO pa60Ty BKJIFOYAIOT BpEMA HA MOATOTOBKY K 3K3aMCHY (KOHTpOJ’IB).

Mpumeuyanue 2. B Tabmuy He BrimroueHo 1.9 yaca ®KP (rpynmoBas, vHAMBHU Ty IbHAS KOHCYJIBTAIUS M UHBIE BHIBI YY€OHOU NESITETHHOCTH BO BPEMsI

CEeMCCTpa, MoApa3yMEBAOIINC KOHTAKTHYIO pa60Ty 06yan01111/Ixc;1 C npenoz[aBaTeneM) .
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