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I. Ilesu 1 32144 AMCHUATLIAHBI (MOTYJIsT)

[IporpamMma pazpaboTaHa B COOTBETCTBHHM C OCHOBHOUM oOpa3oBaTenbHOl mporpammoit ®I'OC mo
nanpasiennto 03.03.02 ®usuka u npenHazHaueHa s obecrieueHus Kypcea «KoyeOaHusi  BOJHEIL.
Ontrka», U3y4aeMoro CTYJCHTaMH B TEUCHUE YETBEPTOrO CEMECTpa.

Jucnnninna «KoJsedanust u BoJiHbL. ONITHKA» SIBISIETCA pa3/ieloM Kypca o01mel pu3nku,
U SIBIIETCS OJHOW W3 OCHOBHBIX B OOIIEH CHCTEME COBPEMEHHOM IMOJrOTOBKH OaKallaBpOB IO
HarnpasiieHuto 03.03.02 ®usuka. /ucuuriamHa u3ydaeTcss Ha BTOPOM Kypce U €€ TJIABHOH 1eJIbIo
SBIIETCA CO3JaHue (PyHAaMEHTalIbHOW 0a3bl 3HAHUI O MPHUPOJIE ONTHUYECKOIO H3JIyYEHHUS U €ro
B3aUMO/JICHICTBUM C BELIECTBOM, HA OCHOBE KOTOPOM B JaJbHEWIIEM MOXKHO pa3BUBaTh OoJee
yrayOleHHOe U AeTaJu3UPOBAHHOE U3yUeHHE TAaHHOTO pa3zieia GU3MKHU B paMKax IMKJIa KypcoB IO
TEOPETUYECKON (PU3UKE U CTIeMaTN3UPOBAHHBIX KypCOB.

B cBs13u ¢ 3TuM (hopmMupyrOTCS OCHOBHBIE 331a4U Kypca.

IlepBast 13 HUX 3aKJIFOYAETCS B MUPOBO33PEHUYECKON U METOA0JIOTUYECKON HAIIPaBIECHHOCTH
kypca. HeoOxomumo cdopmupoBaTh y CTYIEHTOB €IUHYIO, CTPOMHYIO, JIOTUYECKH
HENPOTUBOPEUUBYIO (U3NYECKYI0 KAPTHUHY MNPUPOIbl ONTHUECKUX siBIeHH. Co3naHue Takoi
KapTUHBI MPOUCXOIUT MOITAITHO, ITyTeM 0000IIEeHHS SIKCIIEPUMEHTAIbHBIX JAHHBIX U HA UX OCHOBE
MIPOM3BOJIUTCS TOCTPOCHHE MoOJeNell HaOMoaeMbIX SIBIEHHH, CO CTPOrMM OOOCHOBaHHEM
MPUOIMKEHUH U paMOK, B KOTOPBIX 3TH MOJIENIN JEUCTBYIOT.

Bo - BTOpBIX, B paMKax €IMHOTO MOJX0Ja HEOOXOJAUMO PacCMOTPETh OCHOBHBIE SIBIICHUS
ONTHUKH, BBIBECTHM OCHOBHBIE 3aKOHBI M TMOJIYYUTh WX BBIPAKEHHE B BHUJE MaTEeMaTHUYECKUX
ypaBHeHUH. [Ipu 3TOM Heb3s OrpaHUYMBATHCS YMCTO MOHATUHHBIMU MOHATHSAMH, a HEOOXOAUMO
Hay4YUTh CTYACHTOB KOJIMYECTBEHHO pEIIAaTh KOHKPETHBIE 3aJa4yd B pPAMKax IPUHATHIX
MIPUOJIMKCHHM.

B Tperbux, HE0O0XOAMMO HAy4yUTh CTYJCHTOB OCHOBAM IIOCTAHOBKHM M MPOBEICHUS
(U3MYECKOTO SKCIEPUMEHTA MO0 ONTHKE C IMOCIEOYIOIIMM aHalu30M W OLEHKOM MOJydeHHBIX
pe3ynbTaToOB.

1. MecTo qucuuniunsl (Moayss) B ctpykrype OIIOII BO

Jucnumiuza "Konebanus 1 BoHbl. OnTHKA" OTHOCHTCS K 00s3aTEIbHON YacTH
MIPOTPaMMBI U SIBJISIETCS OJTHUM M3 OCHOBHBIX B COBPEMEHHOM IMOJATOTOBKE 0aKajJaBpOB I10
HanpasieHuo "duznka".

JI1st u3ydeHus TaHHOW yu4eOHOM JUCIMIUTMHBI HE0OX0 UMbl 3HAHUS, YMEHHSI M HABBIKH,
dbopMupyeMble PEANIECTBYIOIUMHU TUCITUTLINHAMME :
DJIEKTPUYECTBO U MarHeTU3M.
MaremaTudecKuil aHaIu3.
HuddepenunanbHble ypaBHEHUS
Teopernueckas MEXaHHKa.
DJIEKTPOAMHAMUKA.
Teopus BEpOATHOCTEN U MaTeMaTUYECKasi CTAaTUCTUKA
[Tepeuens mocneayrOMKUX Y4eOHBIX JUCIUILTNH, JUTSI KOTOPBIX HE0OXOIUMBI 3HAHUS, YMEHUS

Y HaBBIKH, pOpMHUpyeMbIe TaHHOHN Y4eOHOM TUCITUILTNHOMN:

e aroMmHas U AnepHas pusmka,

® TEepMOJMHAMHUKA U CTaTUCTHYECKas PU3uKa,

e KBaHTOBAas MEXaHMKa.
CretikypcoB: BonokoHHO-ONITHYECKHE TUHUH CBsI3U, MeToapl 00paboTKH n300pakeHui

cuarwnE

I1l. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA JUCIUIIJINHBI
ITponecc ocBoenust nuctMIUIMHbL « Konebanus u BosnHbl. ONTHKa» HarpasiieH Ha (OpMUPOBaHHE
koMmriereHuil, B coorBercTBUM ¢ ®I'OC BO n OII BO no naHHOMY HalpaBJIEHHIO MOATOTOBKH
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(cmemmanbHOCTH) «03.03.02 Dusukay» npoduns ConHedHo-3eMHas (U3HKA MMO3BOJISIET CTYACHTY
proOpeECTH CIEAYIOINE KOMIIETCHIINN:
CriocobeH npuMeHsITh 0a30BbIe 3HAHUS B 00J1aCTH (PU3UKO-MAaTEMaTHYECKUX U (MJTH) €CTECTBEHHBIX HAYK
B chepe cBoell mpodeccuonanproi aesreapnoctu; (OITK-1)
- CnocoOeH NMpOoBOINTH HAyYHBIE UCCIIEOBAHUS (PU3UUECKUX 0OBEKTOB, CHCTEM H IIPOIIECCOB,
00pabaThIBaTh U MPEICTABIATH dKCIIepuMeHTa bHbIe naHHbie (OI1K-2)

IlepeyeHb MIaHUPYEMBIX Pe3y/JbTATOB 00yUeHUs M0 JUCHHUILJIMHE (MOYJ10), COOTHECEHHBIX €
HHAUKATOPAMM JT0CTUKEHUS] KOMIIEeTeH N

3HaeT OCHOBHbBIC HAYYHBIE
METO/Ibl TEOPETUYECKOTO U
9KCIEPUMEHTAJIbLHOTO
UCCIIEIOBaHMS 0OBEKTOB,
IPOLIECCOB U SIBJICHUI

OIlK-2.2

[IpoBoauT Hay4HBIE
UCCIIeIOBaHUS (PU3NIECKUX
00BEKTOB M aHATTU3UPYET
pe3yabTaThl UCCIETOBAHUIMA

KoMmnerenuus HNuauxaropsl PesynbTaTsl 00yyeHus
KOMIIeTeHIM I
OIllK-1 OI1K-1.3. ucnosib3yer 3Haer: (GbyHIaMeHTaIbHbIE TOHATHS,
0a30BbI€ 3HaHUSA B 00JaCTH | 3aKOHBI U TEOPUH KJIACCUYECKOU U
($u3uKHU B cBOEH COBPEMEHHOI ONTHKH, K0JIeOaTENbHBIX U
npodeccrnoHanIbHOI BOJIHOBBIX IIPOIIECCOB
NeSITENIbHOCTH YMeeT noHMMaTh, U3araTh U KPUTUUECKU
aHaJIM3UPOBATH 0a30BYIO 0OMIEPUIUIECKYIO
uH(pOpPMaLMIO B 00JIaCTH ONTUYECKUX SIBJICHUH,
M10JIb30BAThCS OCHOBHBIMU MOHATHSIMU U
MOJIETISIMU OTITUKH;
Baaneer metomamu 00pabOTKM 1 aHATU3a
JKCIIEPUMEHTAIBHON U TEOPETUYECKON
nH(popMaluu B 001acT KoJiebaTeIbHBIX
IPOLIECCOB U ONTUKH, MPHUMEHSET UX B
po(eCCHOHATILHON /1€ TEIbHOCTH
OIIK-2 OIIK-2.1 3HaeT: IKCIIEPUMEHTAIBHBIC U TEOPETUUECKUE

METOBI UCCIIENOBAHUA B 001aCTH
COBPEMEHHON ONTUKH U BOJHOBBIX
MPOIIECCOB.

Ymeer: npuMeHATh PyHIAaAMEHTATIbHbIE
3aKOHBI ONTUKHU K PEIICHUIO
TEOPETHUYECKUX U IKCIIEPUMEHTAIBHBIX
dbu3nUeckux 3anad, paboTath Ha
COBPEMEHHOM ONTHYECKOM
000pyI0BaHNH, AHATU3UPOBATH
MOJIyYEHHBIE PE3yJIbTATHI.

Baaneer: TeXHUKOUN MOCTaHOBKH
(bU3UYECKOT0o IKCTIEPUMEHTA,
MOJICIUPOBAHMUSI, TEOPETUUECKOTO U
AKCIIEPUMEHTAILHOTO UCCIICI0OBaHUS
ONTHUYCCKUX SIBICHUM, TEXHUKOMU
CIIEKTPOCKOIIMYECKUX U3MEPEHUN U
00pabOTKM IKCTICPUMEHTATBHBIX TAHHBIX. .




IV. Conepxanne U cTPyKTYpa IUCHHUILINHBI (MOYJIsI)

O0beM JUCHHUILIMHEI COCTABJIAET 6 3a4eTHBIX equHuL, 216 4yaca,

B ToM uncie 0,72 3a4eTHBIX eIMHHUIL, 26 YacOB HA IK3aMeH

W3 nux 60 yacoB — mpakTH4eckasi MOAroTOBKa

KonTakrnas padora 153 gac

3aHsATHS POBOISATCS TOJIBKO B OYHOM (hopMe 00ydeHUs C IPUMEHEHUEM JTUCTAHITHOHHOTO KOHTPOJIS CAMOCTOSITEIILHOU PabOThI CTYIACHTOB Yepe3
OUOC daxynpTeTa. DIEKTPOHHON U IUCTAHIIMOHHOUN PopM 00yUueHHUs HE MTPelyCMaTPUBAETCS
dopma NPOMeKYTOUHOI aTTeCTANMU: IK3aMeH

4.1 Conepma}me AUCHUIIJIHHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKa3aHUEM BUA0B y‘leﬁHbIX 3aHSATHII M OTBEJEHHOI0 HA HUX KOJHYECTBA
AKAACMHUYICCKHUX YaCcoB

Ne Pazjnen aucuunimHbl/Tema ) dopma TeKyLero
n/H § Bunbr yaue6HOM paboThI, KOHTPOJIA
E BKJIIOYAsl CAMOCTOSITENIbHYIO pab0oTy 00yJaromuxcs, | ycneBaeMocTu/
5 MPAKTUYECKYIO MMOJITOTOBKY U TPYJIO0EMKOCTD dopma }
= (B "acax) NMPOMeKyTOYHOI
= aTTecTaluu
§ = (mo cemectpam)
2 KoHnrtakTHas paboTa mpenoaBaress ¢ =
- > é 00yuaroIMMUCs 5 =
S | &8 53
& g i E Jlexuus | NMpaxkruyeckne | Koncyabramusi | £ s
3l o S = /n1a0opaTopHBI 2
z § : g e 3aHATHS §
Ol A =8 @)
1 2 3 4 5 6 7 8 9 10
BBenenue. OcHOBHBIE 3TANbl Pa3BUTHS 4 3,1 2 0,1 1
ONTUKH
1. OCHOBBI 3J1eKTPOMATHUTHOM TEOPUH 4 16,1 4 8/0 0,1 4 3agaHue
cBeTa CnextpasibHOE
paszioxxeHue
2. N3ayyenne cBeTOBBIX BOJIH 4 221 |4 6 8/4 0,1 4 BJ13 Tennosoe
U3ITyYeHHE




Otuer no
1a00paTOPHBIM
pabotam
3. | AuTepdepenuus cBera 4 35,1 |16 6 10/12 0,1 7 B3
Otuer mo
1ab0paTopHBIM
pabotam
4, Nudpakuus cBera 4 36,1 |16 8 14/8 0,1 6 B3
Otuer mo
1abopaTopHBIM
pabotam
5. | Hoasipu3auus cBera. @opmyibiPpenens. 4 19,1 |10 2 6/8 0,1 3 b3
[Moasipu3anus OTpaKEeHHOU U Ortuer o
MPeJIOMJIEHHOI BOJIH. 1a0b0paToOPHBIM
paboTam
6. B3aumoneiictBue H3JydeHHsI ¢ BemiecTBOM, | 4 31,2 |10 12 6/8 0,2 5 BJ13
pacnpocTpaHeHHe CBeTa B cpeax Ortuer 1o
71a00paTOPHBIM
paboTam
7. OCHOBBI TeOMeTPUYECKOI ONTHKH. 4 11,1 | 4 0 6/0 0,1 5 B3
Otuer no
71a00paTOPHBIM
paboTam
8. | OcHoBHBIe (doTOMeTpHUYECKHEe BeJIUYHHBI, | 4 4,1 2/0 0,1 2 b/13
Croco0bl X U3MePEeHUsl.
Ik3ameH+KO (KOHTPOJIB) 4 36
KCP 4 2
Bcero 216 | (60) |40 60/40 1 37*

*Ipakmuyeckas NOO20MOBKA OCYWECMEIAEMC 8 Npoyecce BblNOIHEeHUs pabom aabopamopHO2O0 NPAKMUKYMA C UCHOIb308AHUEM ONMUYECKO20
obopyoosanus, a makdce 8 xooe 0630pnvix 3auamuii 6 aabopamopusix CO PAH u HUUII® UT'Y. Koumpons 3a vinonnenem camocmosmenshol pabomuyl
ocywecmensemcs 6 ude nposepku 6orvuux oomawHux saoanuil (b/[3) no xaxcooii meme

*BKJIIOYAs NPAKTHYECKYI0 MOATOTOBKY

4.2. IInaH BHeayAUTOPHOI CaMOCTOSITeIbHOI PadoThl 00y4aKOIIMXCS M0 AUCHMIITIUHE



CamocrosiTenbHas paboTa 00y4aronIXcst VuebHo-
METOINYECKOE
OneHouHoe
Cemectp Hassanue pasnena, TemMbl . Cpoku | Tpymoemkoctb obecrnieueHue
Bun camocTosiTenbHOM paboThI CPEJCTBO .
BBITOJTHEHUS (uac.) CaMOCTOATEINBHON
paboThI
BBenenue. OcHOBHBIE 3TAaNlbl Pa3BUTHUA 1 Henens 1 3amauu u 5
4 A p CocrtaBuTh TAOIUILY At A [5]
ONTHKH 3aHHATUN YIpaXHECHUS
4 1.  OcHOBBI 3JIEKTPOMAarHUTHOH TeopHHU ITocne 4 3anaun st [2]
cBeTa 3aBeplIeH CaMOCTOSITEIHHO
bJ13 Pemenue 3agau mis .
. Ul JICKIUHA r0 peuieHus
CaMOCTOSITEIbHOM paboThI Il
o nocune ri.l
u?2
JTAHHBIM
paznenam
4 2. H3ayveHue CBETOBBIX BOJIH [MTocne 4 3amaum ist [2]
3aBepIIeH CaMOCTOSITEILHO
CamocTosTenbHas TOMAaIIHAs .
usl JeKIUi ro pelIeHus
pabota no teme «TemmoBoe
o rnocie ri.2
U3ITyYCHHE»
JTAaHHBIM
paznenam
4 3. HuTtepdepeHuus cBeTa 7 3anauu ist [2,3]
bJ13 UnTepdepenmus cBera ITocne CaMOCTOSITEIILHO
3aBepIIeH ro peleHus
[ToaroToBKa K BBINOJHEHUIO | M JICKIUN nocne ri.3
n1abopaTopHbBIX padoT, o KonTponbhbie
CaMOCTOSITEIbHOE BBITIOJIHEHUE| JTaHHBIM BOIIPOCHI U
JKCIIEPUMEHTA paznenam 3aaHus A7 JLDP.
4 4. JIudpakuusi cBeTa Mocne 6 3anauu ist [2,3]
B/13 Audpaxmms ceera SABEDLICH CaMOCTOSITEIBLHO
[ToaroToBka K BBITIOJIHEHUIO pruer ro peuIeHus
usl JeKIUi
1ab0opaTopHBIX paboT, o nocne ri.4
CaMOCTOSITEIbHOE BBITIOJIHEHUE AHHBIM KoHnTponbHbIe
JKCIIEpUMEHTA BOIIPOCHI U
paznenam

3ajaHus IS JLP




CamocrositenbHas paboTa 00yJaronIXCst VuebHo-
METOINYECKOe
OueHoyHoe
Cemectp Hassanue pasnena, TeMbl B — Cpoku | Tpymoemkoctb CDEICTEO obecnieueHue
UL CAMOCTOATCILHON PAOOTRL oy s (uac.) pel CaMOCTOSATENbHOU
paboThI
4 5. Moasipu3amusi ceeta. @opmyJibl [Mocne 3 [6,3]
JowmarnHee 3aganue 3agaun u
®peneas. [Moasspuszanus 3aBEpILICH
o . [ToaroToBKa K BBIIIOJTHEHUIO . VIpaXHEHUS
OTPa’KeHHOM M NMPeTOMJIEHHOH BOJIH. Ul JICKITUI
n1abopaTopHbIX padoT, o KoHnTponbHbIe
CaMOCTOSITEILHOE BHITIOJTHCHUE BOIIPOCHI U
JTAHHBIM
AKCIIEPUMEHTA 3alaHus IS JLP
pazaenam
4 6. B3aumoaeiicTBue M3JyYeHHs C [Mocne 5 [6,3]
JowmarmHee 3amanue 3amauu u
BellleCTBOM, PacpoCcTPaHeHHe CBeTa 3aBEPIICH
[ToaroToBKa K BBITOJTHEHUTO . YIIpaXKHEHUS
B cpexax Ul JICKITUI
nabopaTopHbIX padoT, o KonTponbHbie
CaMOCTOSITEIHHOE BBITIOJTHCHUE BOIIPOCHI U
JTAHHBIM
JKCIIEPUMEHTA 3aJaHus s JLP
paznenam
4 7. OCHOBBI reOMETPHYECKOIl ONMTHKH. [Mocne 5 [6]
3aBEPIICH Hab6op 3aganuit
U JICKIUN s
bJ13 I'eomerpuueckas onTuka H g
o CaMOCTOSITEIHLHO
JTAHHBIM i paboThI
paznenam
4 8.  OcHoBHbIE ()OTOMETPHYECKHE [MTocne 2 [6]
BeJIHYHHBI, CTIOCOOBI MX U3MEpPEHUsl. 3aBepIIeH
U JTEKIUNA Hab6op 3aganuit
JlomamrHee 3aaHue Mo Teme
o 1o TeMe
JTAaHHBIM
pazzenam
OO0mumwii 006eM CaMOCTOSTENFHON paOOTHI IO TUCIAIDIMHE (Jac), BKIFOYAs MPAKTHIECKYI0 padoTy 37
4 |JlaGopaTOpHBIii MPAKTHKYM [ToaroToBKa K BBITIOJIHEHUIO KonTponbHbie [3]
(mpakTHYecKasi MOJATOTOBKA) n1abopaTopHBIX padoT, Paz B 9 BOIIPOCHI.
Bxoaut B 0011Mii 00beM CaMOCTOSITEIbHOI | CAMOCTOSITENIBHOE BBINIOJHEHUE| HEIEIIO Pesynbrathr

padoThI

OKCIICPUMCHTA

SKCIICPUMCHTA




CamocrositenbHas paboTa 00yJaronIXCst

VuebHo-

METOANYECKOe
OueHouHoe
Cemectp Hassanue pasnena, TeMbl . Cpoku | Tpymoemkoctb obecnieueHue
Bun camocrositensHOM paboThI CpeICTBO y
BBITIOJTHEHHS (uac.) CaMOCTOSITEIIbHOMN
paboThI
4  |IloaroToBKa K 3K3aMeHY PaboTa ¢ TeKIIMOHHBIM K Kol [1-3]
MaTepHUaIoM U yI4eOHOMH Y 26 DK3aMeHaIMOHH
cemecTpa

JUTEPATYPOU

pIe OMJIETHI
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4.3. Conepxxanue y4eOHOro MaTepuaJia
BBEJIEHUE OcHoBHbI€ 3Talibl pa3BUTHS ONTHKU

Tema 1. OCHOBBI DJIEKTPOMATHUTHOW TEOPHUU CBETA.

JInneiinble Kos1e0aTe/IbHBIE cUcTeMbl. [lapameTpruueckue 1 HeMHEHbIE KoJle0aTebHbIE

cucteMmbl. BosiHoBBIE ITponiecchl. KnHeMaTnka BoJIH. YHIpyrue BOJHbL. DJIEKTPOMArHUTHBIE BOJIHBIL.

YpaBuenus MakcBesuia. Boanbl B Bakyyme. BonHoBoe  ypaBHenue.  Ilimockue
MOHOXpOMAaTHYECKHE BOJIHBI (CKalsipHble W BEKTOpHbIE). CBOMCTBA IUIOCKUX BOJIH:
IIOIIEPEYHOCTD, CBA3b MEXKIy KOMIIOHEHTAaMH, nojsapusanus. [IpeacraBienue miocKoi BOIHBI B
KomIutekcHoi opme. Cheprueckue BoaHbl. CTOSIYME BOTHEL.

IloToxk 3Heprum B NMJIOCKOI BOJIHe. 3aKOHBI COXpPAHEHHMs JUIsl CBETOBBIX BOJH. MIHTEHCHUBHOCTH
IJIOCKOM rapMOHMYECKON BOJIHBI. ["ayccoBbl myuku. DddekTruBHasi HHTEHCUBHOCTh. [ITOTHOCTH
ITIOTOKA UMITYJIbCA AIIEKTPOMArHUTHOM BOJIHBL. [laBieHue cBera.

MopyanpoBanHble BOJHBI. CrieKTpanbHbIE pa3ioKeHus B ontuke. CreKTpanbHble aMIUTUTY/IbI.
Oypoe-ananu3 u Dypbe-cuHTe3 B ontuke. KommiekcHas 3anuch uHterpana @ypoe. CrexTpbl
MOJYyJIMPOBAHHBIX BOJIH, HMMITYJIbCHBIX IIOCJIEIOBATEIbHOCTE W YEAMHEHHBIX HMITYJIbCOB.
CrnekTpasibHasi IUIOTHOCTh MOIIHOCTH. COOTHOLIEHWE MEXAY IIUTEIbHOCTBIO HMITYJIbCA W
LIIMPUHOM CIIEKTPA.

Tema 2. U3JIYUHEHUE CBETOBBIX BOJIH

1. Kuaccuyeckue Mojaeau W3JAy4YeHHMsl pa3psiKeHHbIX cpea. Mzmydenwe ocuuisropa.
VYpaBuenuss MakcBeisia B TNPUCYTCTBUM HWCTOYHMKOB. M3mydeHue ocumiuisitopa, MOJENb
Tomrcona. MoniHOCTh u3nydeHus: ocuuiuisitopa. lnarpamma HanpasiaeHHOCTH. Kitaccnueckuid
OCLMJUISATOP, KaK MOJIENIb ONTHYECKUX KOJICOaHU aTOMa UIJIH MOJIEKYIIbI.

2. N3aydenue aHcamoOjsi ocumisTopoB (AO). KorepeHTHbIE M HEKOTEPEHTHBIE HCTOYHUKH
ceera. [lonspuzamua wuznydenns AO. Cnektp uznydenuss AO. JIomiepoBCKHil KOHTYpP JIMHUU
n3nydeHus. BzaumopeiictBue AO co CBETOBBIM MoOJIEM. 3aKOH TMOIVIOLIEHHS cBeTa byrepa.
EcrectBennass mmpuHa JHMHUKM ~ u3nydeHus. M3nmydeHume  aHcamOns  CTATHUCTUYECKH
HE3aBUCUMBIXOCIWIISITOPOB. YIapHOe (CTOJIKHOBUTEIbHOE) U JOIUIEPOBCKOE YIIUPEHUE
crekTpainbHO# nuHuK. [ToHsATHE 06 OAHOPOJHOM U HEOJHOPOIHOM YIIUPEHUH.

3. du3uMKa TeNJoBOro u3JjyyeHus. PaBHoBecHoe TeruioBoe wu3nyueHue. lcmyckarenbHas u
morJiomaTeNbHasi  cnocoOHocTh. 3akoHbl Kupxroda. 3akonsl Credana-bonbnimana, Buna.
®opmynel Penes-Jxunca. Beenenune [lnmankom mpeacTaBiieHHs O KBaHTE 3HEprud. POTOHBI.
®opmyna [Inanka. BeiBoa 3aKOHOB TEIOBOTO U3irydeHus U3 Gopmyisl [Lnanka.

4. OcCHOBHbIe TMpeJICTABJICHUSI O KBAHTOBOW TeOpUM W3JIYYeHUSI CBeTa aTOMaMU H
MoJIeKyJaMu.Mojenb JByXypOBHEBOM cucTeMbl. CIIOHTAHHOE U BBIHYKJIEHHOE U3IyYEHUE B
KBaHTOBBIX cucTeMax. BeiBoax d¢opmynsl Ilnanka mno OHHIITENHHY, CBSI3b MEXIY
koabdunmentamu DifHinTeliHa. B3anMozeiicTBre TUIOCKON BOJHBI ¢ aHCamMOJIeM KBaHTOBBIX
ocuwiisitopoB.  Kosdduuuent mnornomenus. MHBepcHas HACENEHHOCTh JHEPreTUYECKUX
ypOBHEH. YCuieHrue cBeTa U reHepanus cBeta. Jlazepsl. YcnoBus caMOBO30YKIEHHS J1a3€pPOB.
Criextp usnmyueHus jga3epos. [IpomosbHbIe ¥ onepeuHbie MOIbL. [ ennii-HeoHOBBIHN 1 PyOUHOBBII
J1a3epsl.

Tema 3. UHTEP®EPEHIINA CBETA

1. UutepdepeHuusi MoHoXpoMaTHdeckoro cpera. Omnruueckas paszHocTh xona. Ilopsimox
unTepdepeniyu. [lupuna nateppepenimonHoi nosockl. Kiaccuueckne nHTEppepeHIIMOHHbIE
cxembl: onbIT FOHra, 6uzepkana @penens, ounpuzma Openens, Ounnnzabuiie.

2. UnTepdepeHuusi HEMOHOXPOMATHYECKOI0 cBeTa. BpeMeHHAasl KOrepeHTHOCTb. 3aKOH
uHTeppepeHIIMY Ha BpeMeHHOM s3bike. DyHkuus xoppensuuu. KomriuiekcHas —creneHb
KOTepeHTHOCTH. BuHOCTh HHTEp()EPEHIIMOHHOM KapTUHBI.
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3. HNuTepdepeHIHsT HEMOHOXPOMATHYECKOI0 CBeTAa. 3aKOH MHTEPPEPEHIIMN HAa CIIEKTPATLHOM
sa3pike. CBsI3p MeXAy HWHTEpPEpEeHIIMOHHOW KApTHHON W CIEKTPOM HCTOYHMKA. Bpems
KOI€pEHTHOCTH, JUIMHA KOT€peHTHOCTU. CBSA3b MEXIYy BPEMEHEM KOTE€PEHTHOCTH U IIMPUHOMN
crekrpa. MakCUMalIbHBIN MOPSIAOK CIIEKTPA.

4. WnrtepdepeHuusi cBeTa OT NPOTSKEHHbIX  MCTOYHMKOB. IIpocTpaHcTBeHHas
KOrepeHTHOCTh. DyHKIUSA IPOCTPAHCTBEHHO-BPEMEHHOW Koppeirsinuu. BimsHue pasmepos
WUCTOYHMKA Ha BUJHOCTh HMHTEP(PEPEHIMOHHOW KapTUHBL. PaJnyc KOTepeHTHOCTH, 00BeEM
KOT€PEHTHOCTH.

5. Hurtepdepenuuss B ToHKUX mieHkax. [[Bera tonkux mieHok. [1oj0Chl paBHOM TOJIIMHBI U
paBHOrO HaksoHA. Jlokanuzanust HHTEpPEPEeHINOHHON KAPTHHBI.

6. MmuoroayyeBasi _unrepdepenmus. Dopmyma Diipu. HaTeppepomerp Dabpu-Ilepo.

MHorocioiHble TUNEKTPUIECKUE IOKPBITHS U UX IPUMEHEHUE.

WNuTepdepomeTphl U UX IPUMEHEHHE.

8. unamuyeckne MHTEPPEPECHIIMOHHBIE KAPTHHBI.

~

Tema 4. IUDPAKIINA CBETA

1. SBaenue mudpaxkuun. [Mpunnun [roiirenca-Openens 3oHb1 OpeHens, rpadhUUecKuii METO
cloxeHus: aMIuMTyaA. Judpakuus Ha KpyriblX OTBEPCTUSAX, DKpaHax. 30HHAs IUIACTHUHKA.
Hudpakuust Ha Kparo o3kpaHa, 30HbI Illycrepa, cnupanms Kophurwo. Pacnpoctpanenue
OTpaHMUYEHHOTO My4yKa cBeTa. ['panuiisl npuMenenus audpakunu Openens u @paynrodepa.

2. Honsitue o teopuu audpaxuuu Kupxroda. Ilpubmmkenne @DpeHens u mnpuOImKeHne
Opaynrogepa. Audpakuus B ganpHel 30He - audpakuus Ppaynrodepa. [IpocrpancTBeHHO-
MOJyJIMPOBaHHAsl BOJIHA, CIIEKTP MPOCTPAHCTBEHHBIX YACTOT, PA3j0KEHUE MydKa MO IJIOCKUM
BOJIHAM, YTJIOBOW crniekTp. Judpakims cBera Ha TBYMEPHBIX 00beKTax, pu3nKa audpaxkiuy Ha
ey, Judpakius I0CKON BOJIHBI Ha IPSIMOYT0JIbHOM oTBepcTul. Jlndpakuus ["ayccoBa myyka.
Hudpakuus @payarodepa Ha Kpyriod ameprype. Pazpemiaromias crmocoOHOCTh ONTHYECKUX
pudoOpoB

3. Jludpakuuss cBeTra Ha MNePUOAUYECKHX CTPYKTypax. Jludpakmus Ha CUHYCOMTATHHOU
pemierke. [udpakius cBera Ha IUIOCKOM aMIUIMTyqHOW pemietke. Judpakius Ha IBYX- U
TpEeXMEpPHbIX Meproindecknx cTpykrypax. ®opmyinsl Jlays, 3akon Bynbda-bparra.

4., udpakuus U CNeKTPAJbHbIA aHaan3. CrnekTpaabHbli aHaM3 B onTHKE. CIIEKTPOCKOMHS C
MPOCTPAHCTBEHHBIM  pa3joXeHHWeM  cHekTpoB.  [IpusmenHble,  aAudpakuUOHHBIE U
UHTEp(EPEHIIMOHHBIE CIIEKTpaJIbHbIe MPUOOPHI U UX OCHOBHBIC XapaKTEPUCTUKH: armaparHas
GbyHKIMS, YIII0Bas U JIMHEHHAs AUCIIepCHs], pa3peliaronias CiocoOHOCTb, 00J1aCTh TUCIIEPCUU

5. Judpakuus BOJHOBBIX NYYKOB. [ludpakiinonHas Teopus GopMUpOBaHUS N300pakeHuid. PoJib
mudpakuuu B mpubopax (GopmMupyromux u300pakeHue: JHH3E, TENEeCKOIe, MHKPOCKOIIE.
OyHKIMS TPONMYCKAaHUs JIMH3bI, CBOMCTBO JIMH3BI BBIMOJHATH MpeoOpa3oBanue @Dypee.
[IpoctpancrBeHHas GpuabTpanus..

6. OOparnas 3anaya Teopum audpakuuu. [onorpadus. YpaBHEHHE TOJOTPAMMBI, OTEPaTOp
I"abopa. CBoiicTBa romorpamm. ['onorpadgupoBanue o METOAy BCTPEUHBIX Ty4KOB. [I[pumeHeHue
royiorpadumu.

Tema 5. HIOJIAPU3AIINA CBETA

JInneitHo-, HUPKYJIAPHO- U SJUIMIITUYCCKH- HOHSIpI/BOBaHHLIﬁ cBeT. MaTemMaTtuueckoe ONHCaHHE
COCTOSAHUA MNOJIApU3alNHU. HOJISIpI/ISaI_II/IH ecTecTBEHHOro cBeta. OnTHYecKue SBJICHHS Ha T'paHUIC
pasaciia M30TPOITHBIX  AUBJICKTPUKOB. (DOpMy'J'H:I (DpeHeJm. HOJ'IHpI/BaI_[I/IfI OTpa)KeHHOﬁ u
HpeHOMHCHHOﬁ BOJH. YTOJI Ep}OCTepa. SIBeHrE MOJIHOTO BHYTPCHHCTO OTPAXKCHUSA CBETA U €I'0
MMPUMCHCHUC.

Tema 6. B3AMMOJIEMCTBUE W3JIYYEHUS C BEIIECTBOM, PACIPOCTPAHEHUE
CBETA B CPEJIAX
1. ducnepcus cBera. PacmpocTpaHeHne cBeTa B M30TPONHBIX JJHHEHHBIX Cpeax
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Pacnpoctpanenue miockux MOHOXPOMAaTHYECKUX BOJH B M30TPOMHBIX cpeaax. Kimaccuyeckas
AIIEKTPOHHAs Teopus aucnepcun. Jucnepcus ¢pazoBoit CKOpocTr 1 K03(h(HUIIMEHTa TOTIOMICHUS.
AHOManbHas ¥ HOpMaJIbHAs IUcnepcHs. PacpocTpaneHne cBeTa B KOHACHCHPOBAHHOM cpere,
dopmyna Jlopenma. Ontuueckue cBoiictBa cpen B MK, Buanmoit u YO obnactsax cBerta.
PacnpocTpanenne HEMOHOXPOMATHUECKUX BOJIH B JAUCHEprupymomiei cpene. I'pymnmnoBas cKkopocTh
pacripocTpaneHus nakera. @a3oBas U rpymmoBasi CKOPOCTH, ux cooTHomenue (Gopmyna Penest)
OcHoBBbI _onTHKH MeTawioB. OCOOEHHOCTH paclpoCTpaHEHHUs cBeTa B MeTayuiax. Kpurtudaeckas
gacrtora. OTpakeHHE CBETa MOBEPXHOCTHIO MeTaiuia. PaccesiHue cBETa B MEIKOIMCIIEPCHBIX U
MYTHBIX CpeJiax.

& OnTuka aHM30TPONHLIX CPEN

Mogenb aHU30TPOIMHOM Cpeabl, TEH30pHAs UAJICKTpUUYECKass BOCIPUUMYHUBOCTH, TEH30pHAs
AUBJICKTPUYCCKad IPOHNULIACMOCTD. I'naBHas KPpUCTATUIMYCCKAA CUCTEMA KOOPAUHAT, OIITUYCCKAaA
WHJIUKATpHCCA.

PacnipocTpaneHue MIOCKUX MOHOXPOMATHMYECKHX BOJIH B aHHU30TPOMHOM cpene. YpaBHEHHE
BOJIHOBbIX HopMazeil ®penens. JlydeBas ckxopoctb. OgHOOCHBIE KpucTaylibl. lIpenomienue
cBeTa Ha rpanule kpuctamia. [locrtpoenune ['toirenca ajist aHU30TPOIHBIX CPEI.

[IpoXoXkIeHHe CBeTa uepe3 KPHCTAUIMYECKHME IUIACTHHKM (neiicTBhe miacTuHOK /4, 4 /2).

WNuTepdepenius noaspu30BaHHbIX JTydei, JIaCTUHKA MKy ABYMS MOJSIpOUIaMHU.

WHnynmpoBaHHas aHU30TPOIH ONTHYECKUX CBOUCTB 3 dexTrl [Tokkenbca, Keppa,  Dapanes.
3. Heaunneiinasi onTHKa. ONTHKA CHIbHBIX CBETOBBIX MOJIEH
Mogens  aHrapMOHMYECKOro  ocuwuiaropa.  HenuneliHas — moJsgpusanus. OnTuueckoe

JIETEKTUpPOBaHUE. [ 'eHepalus BTOpOH rapMOHUKH. Y CJIOBHE MTPOCTPAHCTBEHHOTO CHHXPOHU3MA.
CrnosxeHue ¥ BBIYUTaHUE YacTOT. 3aBUCUMOCTD MOKA3aTelIs MPEJIOMIICHHUS OT UHTEHCUBHOCTH CBETA.
CamodoxycupoBka u 1eOKycCHpOBKa CBETA.

Tema 7.0cHOBBI T€eOMeTPHYECKON ONNTHKH

[Mpunnun ®epma. 3akOHBI OTPaKEHUS M MPENOMIICHUS CBETa HAa TpaHHULE pasliena ABYX Cpel.
[Ipenomiienne cBera Ha cepuueckoi rpanunie. Mupapuant A66e. LleHTpupoBaHHas onTHYECKas
cucTema.

Tema 8. OcHoBBI (hoTOMETPUY

OcHOBHBIE (OTOMETPUYECKHE BEJIMYMHBI, CIOCOOBI MX H3MepeHHs. EIuHHIBI H3MepeHus
(PHEpreTUYecKue 1 CBETOBBIE).
4.3.1. IlepeyeHb CEMHHAPCKHUX, MPAKTHYECKUX 3aHSITHI 1 J1aOOPaTOPHBIX padoT
TpynoemkocTb
(uac.) Dopmupye
Ne HanmenoBanue ceMuHapos, - OueHouHsle MBIE
Ne /i Bcero N3 Hux
paszacia IPaKTUYCCKUX qacoB MIPaKTHYECK cpeacTBa KOMIIETCHI
ast nu
IOArOTOBKA
1 2 3 4 5 6 7
1. -2 DJEeKTPOMAarHUTHBIE BOJIHBI, UX | 2 Paznoyposnessie | (OIIK-1,
OCHOBHBIE CBOMCTBA, 3a7a4u OIIK-2,)
KOMIUIEKCHAS 3alHCh. U 33/1aHUS
2. -3 CrieKTpbl MOAYIHPOBAHHBIX 4 1 Paznoyposuessie | (OIIK-1,
BOJH. CrieKTpanbHasl INIOTHOCTh 3a/1a4u OIIK-2,)
MOIIHOCTH. COOTHOIIEHHE W 3a/1aHUS
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MEKIY JUIMTEIIBHOCTBIO
HMITYJIbCA U IIMPUHOM CIEKTpa.

3. 11-6 KBanToBas npupojia cBera. Paznoyposnesbie | (OIIK-1,

3aKOHBI TETUIOBOTO U3ITyYEHUS 3a/1auu OIIK-2,)
U 3a/1aHUS

4. 111-8 WnTepdepenmms PaznoyposneBbie | (OIIK-1,
MOHOXPOMAaTHUYECKOI'O CBETA. 3a71a4u OIIK-2,)
Kitaccnueckue Y 3aJIaHUs
UHTEP()EPCHIIMOHHBIC CXEMBI

S. 111-8 KomnerorepHas nmpaktuyeckas Oruer 1o (OIIK-1,
pabora "UnTepdepenius’ KOMITLIOTEPHOU OIIK-2,)
Kinaccuueckue pabote
WHTEPPEPEHITMOHHBIE CXEMBI

6. 11-9 Hurepdepentus Pasnoyposnessie | (OIIK-1,
KBa3MMOHOXPOMAaTHYECKOTO 3a7a4u OIIK-2))
cBeTa. OYHKIHS BUTHOCTH. U 33/1aHUS
BpemenHas KOrepeHTHOCTb.

CrnexTpallbHOE U BpEMEHHOE
paccMOTpeHHe.

7. 111-10 WuTtepdepenmus ot PaznoyposueBbie | (OIIK-1,
MPOTSHKEHHBIX 3a1a4yn OIIK-2))
KBa3MMOHOXPOMATHYECKUX U 33/1aHUS
rnctouyHnKoB. HTEepdhepomeTp
IOnra. [IpocTpancTBeHHas
KOT€PEHTHOCTb.

8. 1-11 HuTtepdepeniius B TOHKUX Pasnoyposnesbie | (OIIK-1,
ieHkax. [lonocel paBHOTO 3aga4n OIIK-2,)
HaKJIOHA U MOJIOCHI PaBHOM U 3aJ]aHus
TOJIIIUHBI, UX JIOKAJTU3aIHS.

9. IV-15 Hcnonws3oBanue 300 Openens u Pasnoyposnesbie | (OIIK-1,
BEKTOPHBIX IMarpaMM JJIst 3a1a4u OIIK-2,)
KayeCTBEHHOTO aHaIM3a U 3aJ]aHus
TU(PPaKIMOHHBIX KapTHH.
30HHas IIaCTUHKA.

KomnbroTepHast mpaktuyeckas
pabota "Iudpaxius"
10. 1IV-16 Judpakuus Ha 1meny, Pasnoyposuesbie | (OIIK-1,
IPsIMOYT'OJIBHOM U KPYIJIOM 3a71a4u OIIK-2,)
OTBEPCTHSIX. U 3aJ1aHus
Hudpakuus Opaynrodepa xak
POCTPAHCTBEHHOE
npeobpaszoBanue Dypoe.
VYT0BO# CHIEKTp, €To MINPUHA.
Pazpemaromias cnocoOHOCTh
ONTUYECKUX MPUOOPOB
11. IvV-17 JudpakMOHHBIE PELIETKH. Pasznoyposnessie | (OIIK-1,
3a1a49n OIIK-2,)
U 3aJaHus
12. IV-18 CnexTpanbHble TPUOOPHI U X Pasznoyposuessie | (OIIK-1,
OCHOBHBIE XapaKTEPUCTUKU 3a1aun OIIK-2,)
JudpakiroHHbIE OTpaHUYCHUS U 3aJaHus

Ha pPa3pelIaolylo CHOCOOHOCTb
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JIMH3BI, TEJIECKOIa U
MHUKPOCKOTIA.

13. IV-19 [NosorpaMmebl MI0CKUX BOJIH, 4 1 Paznoyposnesbie | (OIIK-1,
roJiorpaMMa TO4YKH, CBOMCTBa 3aa4u OIIK-2,)
roJIOTpaMM. u 3amanus K/p

«Andpaxusy

14. \Y OnTHueckue sBJIEHUS Ha 4 2 PaznoyposneBbie | (OIIK-1,
TpaHUIle pa3zena W30 TPOITHBIX 3aauu OIIK-2,)
TRIIEKTPUKOB. DOpMyIThI U 3aJ]aHus
®penens. Yroa bprocrepa.

[TosiHOE BHYTpEHHEE
OTpaXCHHE.

15.. VI-2-26. WNuTepdepentus 6 2 PasnoyposueBbie | (OITK-1,
MOJITIPU30BAHHOTO CBETA. 3a7a4u OIIK-2))
[Monsipu3zanmoHHBIE TPHOOPHI. U 3aJIaHus
YeTBepThBOJTHOBAS U
TOJTYBOJTHOBAS TUTACTHHKH.

[Tonyyenue n ananus
AIUTUNITHICCKH
TTOJISIPU30BAHHOTO CBETA.

16. VII OCHOBBI T€OMETPUYECKOM 6 1 PaznoyposueBbie | (OIIK-1,
onTuku. [Ipunnun @epma. 3a1a4u OIIK-2,)
3aKOHbBI OTPAXKEHUS U U 3aJ]aHus
MPEIOMIICHHUS CBETA Ha TPAHULIE
paszzena aByX cpell.

[Ipenomiienne cBera Ha
chepudecKoi TpaHHmIle.
HNuBapuant A0Ge.
LenTpupoBaHHas onTH4ecKas
CUCTeMa.

17. VI OcHoBHBIE (HOTOMETPUUYECKUE 4 1 Pasnoyposnesbie | (OIIK-1,
BEJIMYHHBI, CIIOCOOBI MX 3amayu OIIK-2,)
u3MepeHus. EnuHuiisi U 3aJ]aHus
U3MEepeHUs (SHEPreTHIYeCKue U
CBETOBHIC)

Bcero 60 20
TpynoemkocTb
Dopmupye
No HaumenoBanue nabopatopHbIx (ac.) OneHouHbIe MbIe
No paznena Beero T3 Hux
n/n pa60T 4acoB | MpaKkTHYECK cpeacTBa KOMIIETCHIT
as nn
IIOATrOTOBKA
1 2 3 4 5 6 7
1. Omnpenenenue CeKTpalTbHON 3 3 Konrponbusie (OITK-1,
HIMPHUHBI U3ITydeHUS BOIPOCEI M 3alAHIA K| OTTK-2,)
MOJIYTIPOBOTHUKOBOTO Jlazepa AabopaTopHe
paboram
2. Onpenenenue paanyca 3 3 KonrponbHsie (OITK-1,
KPUBU3HBI JIMH3BI U JTTUHBI BOMPOCKI M 3alaHuA K | Q[TK-2,)
CBETOBOM BOJIHBI C IOMOIIBIO 1a00paTOpHBIM
paboram
kouier] Hprotona
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3.3 HaGmronenue 3 3 Kourponbusie OIIK-1,
MHTEP(PEPEHITMOHHBIX TTOJIOC BOMPOCEL M 3alaHiA K 1 QITK-2,)
71a00paTOPHBIM
PaBHOTO HAKJIOHA U
paboram
oTpeeNieHre ToPsIKa
uHTephEepeHITNH
4. 14 OmnpeneneHre pa3pemaroniei 3 3 KonrponbHbie OIIK-1,
CHoCcOOHOCTH TU(DPAKITNOHHON BOMpPOCEL 1 3a/alii K | QITK-2,)
1a00paTOpPHBIM
peIIeTKH
paboram
5.14 W3mepeHue IIHMHBI BOJTHBI 3 3 Kourponbusie OIIK-1,
Ja3epa C MOMOIIBIO BOHPOCKI M 3alaHIi k| OT]K-2,)
U(PPaKINOHHOHN PEIIETKH Ja00paTOpHbIM
AuGpaKil p ) paboram
6.4 W3y4yeHue cnekTpaabHOTO 3 3 KoutpornbHbie OIIK-1,
HpI/I60pa yM_z BOIIPOCHI U 3aJIaHUA K OHK_Z’)
1a00paTOpHBIM
paboram
7.13-4 dusndecKre TPUHITUIIBI 5 5 Konrponbusie OIIK-1,
FOJ‘IOFpa(l)I/H/I BOIIPOCHI U 3aJIaHUA K OHK_Z’)
1a00paTOpHBIM
pabotam
8.15 HccnenoBanue 3 3 KonTponbHbie OIIK-1,
MOJIIPU30BaHHOTO CBETA BOHPOCHI M 3alalii k| OT]K-2,)
112a00paTOPHBIM
paboram
9.|5-6 Bparienue miockocTu 3 3 Koutponbreie OIIK-1,
TOJIpU3ALAY BOIMPOCHI U 3aJ]aHUS K OHK-Z,)
1a00paTOPHBIM
paboram
10. | 5-6 CreKTpOCKOMYECKOE 3 3 KonrponbHsie OIIK-1,
HCCIIEI0BAHUE XPOMATHIECKOM BOMPOCEI M 3alalid K | Q[TK-2,)
1a00paTOPHBIM
MTOJISIPU3AIIAN CBETA
paboram
11. | 5-6 N3yuenne OCHOBHBIX SIBIICHUMA 2 2 KonrponbHbie OIIK-1,
MOJIAPU3AIUHU B MApaIICIbHBIX BOMpPOCEL M 3a/alii K | QITK-2,)
11a00paTOPHBIM
CBETOBBIX ITyYKaXx
paboram
12. | 6. Omnpepenenne moKa3aress 3 3 KonrponbHbie OIIK-1,
IPHU3MBI C TIOMOIIIBIO BONPOCEL M 3a/alii K | QITK-2,)
11a00paTOPHBIM
TOHHOMETpA
paboram
13. |6 I'eHeparus KpaTHBIX TAPMOHHUK 3 3 Konrponbubie OIIK-1,
BOIIPOCHI H 3aIaHAA K | OTK-2 )
1a60paTOPHBIM ’
paboram
14. | 6 IMornomene kpucramios LiF. 3 3 Konrponbusie OIIK-1,
3akoH byrepa-bapa BOMPOCE M 3alalii K | QITK-2,)
1a60paTOPHBIM
paboram
Bcero 40 40

4.3.2. TlepeyeHb TeM (BONPOCOB), BLIHOCHMBIX HA CAMOCTOSITe/IbHOE M3YYeHHUEe CTYIeHTaMH B
paMkax camocrosiTeabHol padorsl (CPC)
Ha camocTosTensHyt0 paboTy BEIHECEHBI CIIEYIOIIE BOIPOCHI

Onrtuyeckue SBJICHUS HA TpaHULE pasfiesia U30TPOMHBIX TUAIEKTPUKOB. Popmynbl PpeHens.

[Tonspuzanusa oTpakeHHON U IIPEJIOMIICHHOU BOJIH. Yrou bprocrepa.
SIBneHue NOJIHOrO BHYTPEHHETO OTPAKEHUS CBETA U €T0 IIPUMEHECHHUE.

WuTepdepomeTpsl U UX IPUMEHEHHE.

4.4. MetoanyecKue YKa3aHHUA 10 OPraHU3alMM CAMOCTOSITeJIbHOM PadoThl CTY/IEHTOB
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CamocrosTenpHas paboTa CTyJICHTOB
1. AymuropHas camMOCTOATENbHAs pabdoTa, KOTOPas OCYIIECTBIISCTCS MO HEMOCPEICTBEHHBIM
PYKOBOJICTBOM IIPENOJIaBATENs HA CEMUHAPCKUX U MPAKTUYECKUX 3AHATUSX.
Ha npakrtuueckux 3aHATHSX IO AWCLUUIUIMHE HE MeHee 1 4Jaca U3 ABYX OTBOJUTCS Ha
CaMOCTOSITENIbHOE penieHne 3aaad. [IpakTuyeckue 3aHATHS CTPOUTCS CIEIYIOUIIM 00pa3oMm:
1. BBoaHas npenoaaBarens (LN 3aHATUS, OCHOBHBIE BOIPOCHI, KOTOPBIE JIOJIKHBI OBITH
PacCMOTpPEHBI).
2. berublii ompoc.
3. Pemienne 1-2 TUIOBBIX 33724 y IOCKH.
4. CaMOCTOSITEILHOE PEIICHUE 3a/1a4.
5. Pa30op THMOBBIX OMHMOOK IMpHU pEIIeHUH (B KOHIIE TEKYIIETO 3aHSATHs WM B Hadaje
CJIEIYIOIIETO).
2. BHeaymuTopHas caMoCTOsITeNIbHAs pab0Ta, B OCHOBHOM, BEITIOJTHSIETCS B BHJIE IOMAIITHUX 3a/IaHUH
0 PElISHMIO 3a/1a4 110 KaXJA0H TeMe Kypca.
[Ipu BBINOJSHEHUH ayJTUTOPHOM U BHEAYIUTOPHOM CaMOCTOSATENbHON pabOThl UCHIOJIB3YETCs yueOHOe
nocobue Yymak B.B. BonHoBast ontuka B npumepax u 3agadax. Wsnarensctso UI'Y. Upkyrck,
2012r
[Ipy BBINOJHEHUM J1IA0OPATOPHBIX PabOT M CAMOCTOSITENBHOW MOJATOTOBKH K HMX BBIIOJHEHUIO
ucrionp3yercst yueOHoe mocobme JIL.U. Illemmna, B.B. Uymax, B.B. Jleisranos OmnTuka.
JlabopaTtopusrit mpaktukym MznarensctBo UT'Y. Upkyrck, 2019 T

4.5. [lpumepHasi TeMAaTHKA KYPCOBBIX padoT (MP0eKTOB) (IIPH HAJTUYUH)

KypcoBblie paboThl yueOHBIM MJIAHOM HE MPETyCMOTPEHBI



V. Yue6H0-MeTOqHYIeCKOe H HHPOPMANHOHHOE 00ecneueHHe JHCIHILTHHBI (MOXYJIs)
a) ocHoeHas 1umepamypa

. Kamureepckuit, H.W. BonHoBast ontuka [DnekTpoHHEIH pecype] : yueb.mocobue / H. U.
Kamureesckuii. - Mocksa : Jlanb, 2008. - 466 c. : . - (Kimaccuueckas yaeGHas Tutepartypa mo
¢usuke) (Jlyumue knaccuueckue yaeOHHUKH). - Pexxum moctyma: 9BC "Usnarenscto "Jlans". -
Heorpanuu. gocrtym. - ISBN 978-5-8114-0666-1

. BonHoBas onTuka B mpumepax u 3aaaqax [Tekcrt] : yue6. mocobue : B 2 4. / B. B. Uymak ;
Hpxyrckuit roc. yu-T. - Upkytek : U3n-Bo UT'Y, 2012 - . - 20 cm. - ISBN 978-5-9624-0579-7. (82
9K3)

. BonnoBas onTuka B mpuMepax u 3aa4ax [DJIeKTpoHHBIH pecype] : yueb. mocobue : B 2 4./ B.
B. Yymak. - OBK. - Upkytck : UT'Y, 2012 - :

. - Pexxum moctyna: 943 "bubmuorex". - Heorpanud. goctym.
Y. 1. - ISBN 978-5-9624-0579-7

. JLU. lllenuna, B.B. Uymak, B.B. JIsr3ranoB Ontuka. JlabopatopHslil pakTHKyM: ydeb.mocobwue :
. / Upxytckuii roc. yH-T. - Upkyrck : U3g-Bo UI'Y, 2019 - . - 20 cm. - ISBN 978-5-9624-1754-7. —
(70 2x3)

. Cusyxun, [Imutpuii Bacunsesuu. O6muii kype ¢puzuku [Texcer] : yae6.mocobue must ctya. dus.
cren. By3oB / . B. CuByxuH. - 3-e u3z., crep. - M. :@uzMarimr. - 22 cM. - ISBN 5-9221-0229-X.
— T. 4 : Ontuxa. - 2013. - 791 c. : un. - Yka3.umes: c. 780-782. - [Ipeam. ykas.: c. 783-791. -
ISBN 5-9221-0228-1. — (30 2K3)

. Owusnueckas onrtuka [Texcr] : yue6.11s cTya.By30B,00y4.110 Hanp.u cue."®msuka" / C.A.
Axwmanos, C.JO. Huxutun. - M. : U3a-so MI'Y, 1998. - 656 c. : un. ; 24cm. - ISBN 5211039068
(42 5x3)

. 3amaum o obme# puznke [Dnexrponnsii pecype] / Y. E. UpoaoB. - DIIeKTpOH. TEKCTOBEIE JaH. -
Mocksa : JIanp", 2018. - 416 c. : uin., tabmn. - (Kilaccuueckue 3aJauHUKH H IPAKTHKYMBI)
(Yuebuuku uig By3oB. CrienmanbHas murepatypa) (Kinaccuyeckas yaeOnas murepaTtypa
no ¢uzuke / pencos. : XK.M. Andepos (npen.) [u ap.]). - OBC "Jlans". - HeorpaHud. JOCTYII. -

ISBN 978-5-8114-0319-6 : b. 1.
O0ononHumenvHas 1umepamypa

1. AxmanoB C.A .Cratuctuueckas paauodusnuka u ontuka. CiaydaiiHsie KoJieOaHus | BOJHEI B
JUHEHHBIX cuctemax M3a. 2. [Dnexrpounstit pecype] / C. A. Axmanos, 10. E. JIpsixos, A. C.
Yupxkus. - Mocksa : ©USMATIIUT, 2010. - 428 c. : wi. - [loctyn B 3B5C "JIAHB". -
Heorpanuu. noctym. - ISBN 978-5-9221-1204-8

2. byruxoB E.M.Ontuka [Dnexrponnsiii pecype] / E. U. Byrukos. - Mockga : Jlans, 2012. - 607 c. :
ui. - (Yuebuuku is By3oB.CrienuanbHas Tutepatypa). - Peskum moctyna: D5C "M3maTenscTBo
"Jlanp". - Heorpanuu. noctym. - ISBN 978-5-8114-1190-0

3. B.WM. Kpacos, Ontuka [Tekct] : xommbroTepHsIit npaktukym: Y4eb. mocobue / B.M. Kpacos,
B.JI. Ilanepusiit, B.B. Uymak ; @en. arentcTBo 1o obpaszoBanuto; UpkyT. roc. yH-T . - UpkyTck :
Wzn-Bo UI'Y, 2005. - 90 c. : ui ; 21 cm. - (KomneroTepHble TEXHOIOTHA B Qu3uKe). — (31 3k3)

HWHTepHET HCTOYHHKH

e http://www.physdep.isu.ru/kosm/method/inform/2/title2.pdf Caepe
e http://window.edu.ru/window/library?p rid=30126 = -

e http://www.physdep.isu.ru/

6) nepuoouyeckue uzoanus
- HET.

8) cnucox asmopcxux memoouyeckux paspabomox Yuebnoe nocobue.
e KoMmmbroTepHBIE TEXHOJIOTHH B pu3uke. YacTh 2. DKCIEPUMEHT ¢ KOMIBIOTEPHOM
noanepxkoi: ApramoHoB M.®@., I'mazynoB O.0., Kpacos B.1., Kpunbepr U.A., [TanepHsrit
B.JIL., Uymak B.
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e Yymax B.B. Boymosas onTuka B npuMepax u 3anadax [Texcr] : yaeb.mocobue : B 2 9./ B.
B. Uymaxk ; MpkyTckuit roc. yH-T. - Upkytex : Mzg-po UT'Y, 2012 - . - 20 M. - ISBN 978-5-
9624-0579-7. — (829k3)

e JLH. lllenuna, B.B. Yymak, B.B. JIs3ranos Onruka. JlabopaTopuplit pakTHKYM:
yaeb.nmocodue : . / MpkyTckuit roc. yu-T. - Upkyrek : M3n-8o UT'Y, 2019 - . - 20 cm. - ISBN
978-5-9624-1754-7. — (70 3x3)

e DeKTpoHHAs BEPCUS KOHCIEKTOB Nekiuii aBt. Yymak B.B.

2) 6asvl OanHwIX, UHDOPMAYUOHHO-CHPABOYHbIE U ROUCKOBLLE CUCTHEMBbL
o DU3 «bubnuortex» https://isu.bibliotech.ru/
e DOBC «Jlansy http://e.Janbook.com/
e OBC «Pyxonr» http://rucont.ru/
e DBC «Aiibyke» http://ibooks.ru

VI.MATEPUAJIbBHO-TEXHUYECKOE OBECIIHEYEHUE JUCHUIIJIMHbI (MOAYJISA)
6.1. YueoHo-1a00paTopHOE 000py/10BaHME:
e Jleknuu M MPaKTHUYECKUE 3aHATHUS TPOBOATCS B ayIUTOPUU 000PYIOBAHHOMK
MYJIbTHMEHHHBIM ITPOEKTOPOM U HOYTOYKOM.
e llmeercs HaGop M1t AEMOHCTpAIMIA: TTOJTYIIPOBOIHUKOBBIN J1a3ep, Habop
TU(PaKIIMOHHBIX PEIIETOK, IIEIeH.
e lcrnonp3yeTcss KOMIUIEKT KOMIBIOTEPHBIX MPE3EHTANNN 10 BCEM pa3lieiaM Kypca aBT.

Uymak B.B.

e J[abopaTOpHBIN MPAKTHKYM IO JUCITUIUIMHE MPOXOIUT B 000pYIOBaHHON JabopaTopun
(a6 211)

. Ha ¢axynbrere nMeercs KOMIObIOTEPU3UPOBAHHAS ayAUTOPHUS], TPEeIHA3HAYCHHAS JUIS

CaMOCTOSITENIbHOIM paboThl, ¢ HEOTPAaHUUEHHBIM JIOCTYIIOM B MIHTEpHET, cTaHgapTHBIE CPEACTBAMHU
MPOCMOTpa Mpe3eHTALUN U APYrUX MaTEPUAIOB 1O KypCy.
. Nmetotes crivcku 3ajaHuii U METOMYECKOE PYKOBOICTBO B 3JIEKTPOHHOM U IIEYaTHOM
BHJIE, B TOM YHCJIE B ABTOPCKUX Y4EOHBIX MTOCOOUSIX.
1.2. IlporpaMmmHoe obecneyeHue:
Hcnoan3yercs nporpamMmHoe obecnieyenne Kk mocoomro B.M. Kpacos, B.JI. Ilanepnsiii, B.B.
Uymak Ontuka Kommnbrorepubiii mnpaktukym. PHUO WIY, wucnonb3dyercss B KadecTBe
JEMOHCTPAIIMIOHHOTO MaTepHrala
e Cranmaptasie cpeacra Windows u MS Office miist paboThI ¢ mpe3eHTaIUsAMU,
e CcTaHJapTHBIEC CEPBUCHI IM0bOanbHOU ceTn MHTepHeT
6.3. TexHuuyeckue M JIeKTPOHHbIE CPEACTBA:
Jliia mpoBeAeHUs MPAKTUYECKUX U JIGKIIMOHHBIX 3aHATUNA B Ka4ecTBE JEMOHCTPALIMOHHOTO

00OpYyZIOBaHUS UCIOJIB3YIOTCS MPOEKTOP, 3KpaH. Vcronb3yloTest coBpeMeHHbIe 00pa3oBaTeIbHble
TEXHOJIOTHHU: MH()OPMAIMOHHbIE (JICKIMH 1 Tpe3eHTanuu B Power Point), mpoekTHbie (MyIbTHMEIHA,
BUJICO, JOKyMEHTaJbHbIe (miIbMbl). Vcnonbp3oBanue rio0aabHONM KOMIIBIOTEPHOM CETH MO3BOJISIET
o0ecrneunTh JOCTYMHOCTh VIHTEpHET-pecypcoB U pealnu30BaTh CaMOCTOSTENbHYIO paloTy
CTYIECHTOB.

Jlnst opraHuszalii U KOHTPOJI CaMOCTOSTENIHOW pabOThl CTyIEeHTOB Hcmoibzyercss D0C

YHUBCPCUTETA, TAC pa3MCHICHbI MAaTCPHUAJIbI 1 ABTOPCKUC JICKIIUU U 3aHATUA

VII.OBPA30OBATEJIBHBIE TEXHOJIOT'MH
Kypc nMeer ai1eKTpoHHYI0 BEPCHIO ISl IPE3EHTALUH.
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Jlekiuy 4UTarOTCA C UCIOJIB30BAHUEM COBPEMEHHBIX MYJIbTUMEIUNHBIX BO3MOYKHOCTEU U
MPOEKIIMOHHOTO 000pyAoBaHus. VICIONB3YIOTCS MHTEPAKTUBHBIC TEXHOJTOTUU

VIII.OOEHOYHBIE MATEPHAJIBI VIS TEKYIIETI'O KOHTPOJIA U
IMPOMEXYTOYHOM ATTECTAIIUA

q)OHZ[ OLCHOYHBIX CPCACTB IMPEACTABJICH B ITPUJIOKCHUHA

Tunoi KOHmMpPOJIAL yCnewHoCmu OC60€HUA NPOcpaAMMbl cmydeHmOM J

. TEKYIIUI KOHTPOJIb YCIIEBAEMOCTH;
° IMPOMCIKYTOYHAA aTTCCTAlUA,;
L4 HUTOTrOBad roCyJapCTBCHHAA arTreCTanus.
Texymuii KOHTPOJIb YCIIEBAEMOCTH — OTO TPOBEPKA YCBOEHHUS Y4YeOHOTO Marepuana,

PETYISPHO OCYIIECTBIIsIEMasl Ha IPOTSHKEHUU CEMECTpa.
[IpomexyTouHas aTTecTanus (3a4eT, 3K3aMeH) - 3TO OLIEHKA COBOKYITHOCTH 3HAHUN, YMEHHUH,
HaBBIKOB 10 JUCLUUILIMHE B LEJIOM WM IO €€ pa3JeaM.

®opMBbI IPOMEKYTOYHOTO U HTOTOBOI'0 KOHTPOJIA
Texymas arrecranusi TpPOBOAMUTCA exeHenenbHO. Kpurtepuii ¢dopMupoBaHus OLEHKH —
MOCEIaeMOCTh 3aHSATUH, aKTUBHOCTh CTYJIEHTOB Ha JIEKUUSAX U CEMHHAPCKUX 3aHATUSX, YPOBEHb
MOATOTOBKH K CEMUHApaM, BBITIOJIHEHUE IOMAIIIHUX paloT.
st mostydyeHusi JONMYyCKa K 3K3aMeHY CTYIEHT 00si3aH pEIINTh HE MEHEE JIByX NMHCbMEHHBIX
KOHTPOJIbHBIX, BBIMOJIHUTH BCE JIOMAIllHWE 3aJaHUs U YCIIEHUIHO BBICTYNUTh Ha cemuHape. s
JIOTIyCKa K PK3aMeHY Heo0XxoauMo HabpaTh He MeHee 30 OaioB.
Ilpomesricymounaa ammecmayua npogooumca ¢ ¢popme 3k3amena. Kpome mozo, oucyuniuna
gKnouena 6 npocpammy Mmozoeou cocyoapcmeennoti ammecmayuu. B sx3amenayuonnoi pabome
Ha 20CYy0apcmeeHHOM IK3aMEHe UMeemcsl KAK MUHUMYM OOHA 3a0aya no 0aHHOMY KYPCY 8 KaiCOOM
sapuanme.
VYCTHBIN 3K3aMeH MPOXOAUT O OMJIeTaM, KaXKJblii U3 KOTOPBIX COJEPXHUT JABAa BOIPOCA U 3ajauy.
O06o0menHas cxema OuIeTa MpruBeIeHa HUKE
buner Ne

1. Bompoc mist mpoBepku ypoBHs o0ydeHHocTH 3HATDH

3. 3anmaua ms npoBepku ypoBHs o0yueHHocTu BJIAJIETH*

Kaxnp1ii Bompoc coAepKUT OJMH MYHKT HPOrpamMMbl Kypca WM ero 4actb. g moJiyueHus
MOJIOKUTETTFHOU OLIEHKH HEOOX0AUMO, Ha0paTh CyMMY OaJIJIOB MO TEKYIIEH aTTECTAllMH U SK3aMEHY
He MeHee 60 6anoB.
B mpomecce KoHTposs mpoBepsieTcs CcPOPMHUPOBAHHOCTH CIEAYIOIIUX OOIIEKYAbTYPHBIX U
npodeccruoHabHBIX KOMIETEHIIHMA
e (CnocoOcH mNpUMEHATh 0a30Bble 3HAHUSA B 007acTH (PU3MKO-MaTeMaTHdecKux | (WJH)
€CTECTBEHHBIX HayK B cepe cBoel npodeccuonansHoi nesrensroctu; (OITK-1)
v OIIK-1.3. ucnosns3yeT 0a30Bble 3HAHUS B 001aCTH (PU3MKH B CBOEH MpodeccnoHaIbHOM
JEATEIIbHOCTH
e (CnocoOeH MpOBOJAUTH HAYYHBIE UCCIENOBaHUS (PU3NYECKHX OOBEKTOB, CUCTEM U IPOLIECCOB,
00pabaThIBaTh M MPEACTABIIATH SKCIIepUMeHTaIbHbIe faHHbIe (OITK-2)
v OIIK-2.1 3HaeT OCHOBHBIC HAyYHbBIE METOJIBI TEOPETHIECKOrO U IKCIIEPUMEHTAILHOTO
UCCIe0BaHUsl 00BEKTOB, IPOLIECCOB U SIBJICHUI
v OIIK-2.2 TIpoBOMMT HAyYHBIEC HCCIIENOBAHNS (PU3MUECKUX OOBEKTOB U aHAIM3UPYET PE3YIbTAThI
HCCIIEIOBAaHUN



ITo xaxxa0# Teme pa3paboTaHbl TECTOBBIC 331aHUS, BOIIPOCHI ISl TECTOB IPUBEACHBI B
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npwioxxeHuu. KpoMe 3Toro k Kypcey npuiaraercst TecT Ui IPOrpaMMHUPYEMOT0 KOHTPOJIS

cojaepxaniuii 2 Bapuanta u 50 BorpocoB. TecT BKIIIOUAET CIACAYIOIINE BUABI 3a/1aHU

SR

3aJ]aHus C CIMHUYHBIM BbIOOpOM oTBeTa (1-35);
3aJ[aHus ¢ MHOXKECTBEHHBIM BbIOOpoM (36-43)
3aj[aHusl Ha YCTAaHOBJICHUE COOTBETCTBUS (44-47)
3aJ]aHHs Ha YCTaHOBJICHUE MPABHIILHOM MOCIIe0BaTeIbHOCTH (48-49)
3aJlaHus OTKpbITON opMbl. BeraBbTe mpomnyieHHoe cioBo (50)

Buanl KOHTPOJISI M aTTECTAllMU IPUBEACHLI B Taﬁ.]'ll/llle

HporpaMMa OICHUBAHUA KOHTpOJ’II/IpyeMOﬁ KOMIICTCHIIUHA

KonTposmpyemsbie | KoHnTpoa IToxa3arens Kpute HanmenoBanue
TeMbl (pa3aeJibl) Hpyemble puit 0C?
KOMIIETEH ornenu | 3 TK IA*
uuu/ BaHUA
HHIMKATO
pol
BBEJIEHUE. OIlK-1 Bormpocsr B
OcHoBubie 3Tanbl | (OIIK-1.3) 9K3aMEHAIIHNO
Pa3BUTHS ONTHKH HHOM Omiere
I. | OcHoBBI OIIK-1 Bausl 3a 0,5/1 | PasnoypoBu | Bompocel B
saekTpomaruuTHoi | (OITK-1.3) | BBIIOIHEHHOE Oan €BbIC 33J1a4M | DK3aMEHaINo
TeOpUM CBeTa 3a/laHncC 3a Y 3a/1aHUS HHOM Omere
BasoBLH:“I/HOBLI 3aauy
IICHHBIN
YPOBEHb
Il. | U3ayueHue OIlK-1 bannel 3a 0,5/1 | PasnoypoBH | Bompocsl B
CBETOBLIX BOJIH (OIIK-1.3) | BeIMONTHEHHOE | Gasnt €BBIE 3aJa4Yd | DK3aMEHaIMO
OIIK-2 3a7aHue 3a U 3aaHUs HHOM OuJiere
(OIIK-2.1 | bazoseiit/IloB | 3amauy | 3amaHus 1O
OIIK-2.2) | bIIICHHBIH 1abopaTopH
yYpOBEHb BIM paboTam
OIIK-1 Brimonnenue 1 6amn | Habop Bompocs B
(OIIK-1.3) | KOMIIBIOTEPHO | 3a 3a/laHui AK3aMeHaIuo
OIIK-2 74 3aJlaHd | KOMITBIOTEPH | HHOM OmJieTe
(OIIK-2.1 | naGoparopHoil | e oro
OIIK-2.2) | paboTbI MPAKTHKyMa
I1l. | MaTepdepennust OIIK-1 bannel 3a 0,5/1 | PasnoypoBu | Bompocel B
cBeTra (OIIK-1.3) | BeImONIHEHHOE | Gaint €BbIC 3a/aYd | SK3aMEHaIO
OIIK-2 3a/laHue 3a U 3aJJaHus HHOM Ousere
(OIIK-2.1 | bazossiii/[loB | 3amauy | 3amaHus Mo
OIIK-2.2) | bllIeHHBIN nabopaTopH
YpOBEHb BIM paboTam
OIIK-1 bannsl 3a 2 KonTponsaa | Bonpocsl B
(OIIK-1.3) | BeImoSHEHHOE | Oamma | s paboTa AK3aMeHaIro
OIIK-2 3a/1aHHe 3a HHOM Ousere
(OIIK-2.1) 3aaqy
OIIK-1 Boinosnnenue 1 6anmn | Habop Bompocs! B
(OITK-1.3) | koMIBIOTEPHO | 3a 3a1aHUI AK3aMeHaIro
OIIK-2 174 KOMIBIOTEPH | HHOM OmiieTe
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(OIIK-2.1 | maGopaTtopHOil | 3amaHH | OTO
OIIK-2.2), | paboTbI e NpaKTUKyMa
IV. | Inppakuus ceera | OIIK-1 bannsl 3a 0,5/1 | PaznoypoBH | Bompocel B
(OIIK-1.3) | BBIOTHEHHOE | DAL €BbIC 33J1a4U | DK3aMEHaLOo
OIIK-2 3a/1aHne 3a Y 3aJIaHus HHOM Omiiere
(OIIK-2.1 | bazownii/IloB | 3amauy | 3amaHus mo
OIIK-2.2) | pimieHHBIN n1abopaTopH
YPOBEHb bIM paboTam
OIlK-1 bannsl 3a 2 KonTponsna | Bonpocs! B
(OIIK-1.3) | BeimosiHEHHOE | Oaia | s paboTa 9K3aMEHALNO0
OIIK-2 3a/1aHne 3a HHOM OuJieTe
(OIIK-2.1 3a1aqy
OI1K-2.2)
OIIK-1 Brimonnenue 1 6ann | HabGop Bomnpocs! B
OIIK-2, KOMIIBIOTEPHO | 3a 3a1aHUI JK3aMEHaIo
OIIK-1 171 3a/IaHU | KOMITBIOTEPH | HHOM OmiieTe
(OTIK-1.3) | maboparopHoii | e oro
OIIK-2 paboTsI MpPaKTUKyMa
(OIIK-2.1
OIlK-2.2)
V. | Hloasipuzauus OIlK-1 bamnel 3a 0,5/1 | PasnoypoBu | Bompocel B
cBeTa (OIIK-1.3) | BeIMONTHEHHOE | Gasnt €BBIE 3aa4Yd | DK3aMEHaIMO
OIIK-2 3aJaHue 3a U 3aaHUSA HHOM OmJieTe
(OIIK-2.1 | bazoseiit/IloB | 3amauy | 3amanus 1o
OIIK-2.2) | bIIICHHBIH 71abopaTopH
YPOBEHb bIM paboTam

VI 1. OIlK-1 PasnoypoBH | Bompocs B
Pacnpocrpanenne | (OIIK-1.3) €BBIC 3a/1aYU | IK3aMEHAI[HO
cBeTa B OIIK-2 Y 3a/1aHus HHOM Omere
H30TPONMHBIX (OIIK-2.1 3amanus 1o
JuHeinbIx cpegax | OIK-2.2) 1abopaTopH

bIM paboTam

VI 2. OnTuka OIIK-1 bannel 3a 0,5/1 | PasnoypoBH | Bompocsl B
AHU30TPOMHBIX (OIIK-1.3) | BeImONHEHHOE | Gaint €BbIC 3a/aYd | SK3aMEHaIO
cpen OIIK-2 3a/laHue 3a U 3a/1aHUs HHOM OmJieTe

(OIIK-2.1 | bazossiii/IloB | 3amauy | 3amaHus mo
OIIK-2.2) | wIIeHHBIH 1a00paToOpH
YPOBCHD bIM paboTam

VI 3. Hesqimneiinasn OIIK-1 Bompocsr B

ONTHKA (OIIK-1.3) AK3aMEHaIluo
OIIK-2 HHOM Ousere
(OIIK-2.1
OIIK-2.2),

VIl | OcHoBBbI OIIK-1 bannsl 3a 0,5/1 | PasnoypoBH | Bompocsi B
reoMeTpu4ecKoi (OIIK-1.3) | BeImOJHEHHOE | Oajt eBbIC 3aJIa4u | SK3aMEHaIINO
ONTHKM. OIIK-2 3a/laHue 3a U 3aJ]aHus HHOM Ouiere

(OIIK-2.1 | bazossiii/IloB | 3amauy
OIIK-2.2) | bIIICHHBIH

YpPOBEHb
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VIl | OcHoBHbIE OIIK-1 Bamer 3a 0,5/1 | PaznoypoBH | Bompocel B
doromerpuyeckne | (OIIK-1.3) | BeimosHeHHOE | Oast €BbIE 33/1aY | 3K3aMEHaI1O
BEJIMYNHBI, OIIK-2 3aJlaHue 3a Y 3aJIaHus HHOM Owuiiere
CIOCOOBI UX (OIIK-2.1 | bazossiid/IIoB | 3amauy
U3MepeHusl. OIIK-2.2) | pimieHHBIN

YPOBEHb
OIlK-1 bannsl 3a 2 KonTponsna | Bonpocs! B
(OIIK-1.3) | BeimosiHEHHOE | Oayia | s1 paboTa 9K3aMEHALNO0
OIIK-2 3aaHne 3a HHOM Owujiere
(OIIK-2.1 3a1aqy
OIIK-2.2)
Bce paznennt OIlK-1 bamnnsl 3a B Tect
(OINK-1.3) | BBINOJHEHHOE | COOTBE
OIIK-2 3a7aHue TCTBUU
(OIK-2.1 c
OIIK-2.2) UHCTPY
KIUEn
K
TECTY
! Paznen, Tema IUCHMIIMHBI YKa3hIBAIOTCSA B COOTBETCTBUM ¢ paboueii mporpaMMoil UCIUILIHHBI
(MoTys)
2 OC — OIIEHOYHOE CPENICTBO

8 TK — Texymuit KOHTPOITb

4 TTA —

IIPOMEKYTOYHAA aTTCCTAlUsA

1) JleMOHCTpPANIMOHHBII BapHAHT KOHTPOJIbHOI padoThl Nel
Bapwuanr 1.

1.

C nmoMoIIsI0 TOHKOM COOMPAFONIeH CTEKISTHHOM JIMH3BI ¢ TIOKa3aTeaeM mpenoMienus N=1,5
MOJTYYCHO JCUCTBUTENBHOE H300pakeHue mpeamera Ha pacctosiHin 10 cm ot nuH3bL. [Tocne
TOr0, KaKk MpeIMeT U JIMH3Y MOMECTHJIM B BOJY, HE MEHSISI PAacCTOSIHUS MEXIY HHUMH,
n300paxkeHne MOJIy4YUIoch Ha pacctosiHuu 60 cMm oT nuH3bl. Haiitu dokycHoe paccrosiHue

JIMH3bI B BO3YyXE, €CJIM IIOKAa3aTeJIb IIPEIOMIICHHA BOIbL ng =4/3

Y TOHKOW JTBOSIKOBBIITYKJION JIMH3bI cepeOpUTCS OJHA M3 moBepxHOocTel. Haiitu dokycHOe
paccrosnue f modydeHHOro TakuM oOpa3oM 3epkana. Paauyc KpUBH3HBI YHCTOMN
noBepxHOCTU Ri1, paguyc KpuBU3HBI TOCcEepeOpPEHHON MOBEPXHOCTH Ro.

JIunza ¢ pokycHbiM paccTosiareM f= 10 cM caenana u3 cTekia ¢ mokasarejaeM IpeIoMIICHUs
n=1,5. Haiitu ¢okycHoe paccrosiaue fLIHH3bI, MOMeIieHHO# B Boxy (n1 =4/3).

Hag uentpom kpyrioit miomanku BUcUT Jamna. OcBerieHHOCTs E1 B 1eHTpe Iuiomaaku
paBHa 40 5k, E» Ha kpato miomaaku paBHa 5 nk. [Tox kakum yriaoM @ magaroT JIydd Ha Kpaid
IJIOIIAAKA?

2) Ob6pa3sen TecTa Mo TeMaM «JIeKTOPOMATHHTHBIE BOJIHBbI. UHTepdepeHus cBeTa

3aganne 1
Ha pucynke noka3zana opueHTanusi BEKTOPOB HAPSHKEHHOCTH

snexrpudeckoro ( E ) u marautnoro ( H) noneii B snexrpomarautoit
BOJIHE. BEKTOP MIIOTHOCTH NOTOKA SHEPTUU SIIEKTPOMArHUTHOTO MOJISt
OPUEHTUPOBAH B HANPABIICHUH ...

1

v

2; 3; 4,

3aganue 2
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Ha pucynke mpexacraBieHa  MrHoBeHHas  ¢ororpadus
EKTPUYECKOMN COCTAaBJIAIOLIEH IEKTPOMArHUTHON BOJIHBI,
nepexo et u3 cpeasl 1 B cpey 2 nepneHauKyIsIpHO TPaHUIIe pa3/elia
AB.

OTHoIIIEHNE CKOPOCTH CBETa B cpejie 2 K ero CKopocTu B cpere 1
PaBHO ...
1); 1,5 2) 0,67; 3) 1,75; 4) 0,84.
3ananuel

[losiBeHne MLBETHBIX PAAYKHBIX ISATEH Ha TIOBEPXHOCTU BOJbI, IOKPHITOM TOHKOU
OCH3MHOBOM WJIM MaCJITHOM IJICHKOU SIBJIICTCS CJICACTBUEM SIBJIICHHS. . ..

1) UaTepdepennnu crerta; 2) Mudpaxmym cBeTa;
3) Ilonspuzanuu cBera; 4) Jlucriepcuu cBera.
3aganue 4

PaznocTh X012 1BYX HHTEpEepUpyronux Jydei paBHa A/4 (A — niauHa BoJIHbI). PazHOCTh
(a3 konebaHuil paBHa:
1) 45°; 2) 30°; 3) 60°; 4) 90°.
3aganue 5
CximapIBalOTCsl J1Ba TapMOHUYECKUX KOJIEOAHWsI OJHOTO HANpPABJICHUS C OJMHAKOBBIMU
YacTOTaMHM ¥ paBHbIMHM ammumatyiamud  Ao. Ilpu pasmoctn (a3 AQ =T ammmryzna

Pe3yIbTUPYIOLIEro KojeOaHus paBHa...

1) 0; 2) Aon/2: 3) Aov/3; 4) 2Ao.
3ananue 6

[Ipu mHTEpdepeHIMNn KOTepEeHTHBIX JIiydeld ¢ IuHOM BoMHBI 400 HM MakCHMyM BTOPOTO
MOPsIIKa BOHUKAET MPH PA3HOCTU X014 ...
1) 400 uwMm; 2) 200 uM; 3) 800 HwM; 5) 100 am.
3ananme 7

W3 mnpuBeAeHHBIX YTBEP)KICHHM, KacaloluXcsl CIOXKEHUS BOJH, BEPHBIM SIBISETCS
clieyrolee yTBepKIeHue:
1) cymmapHasi HHTEHCUBHOCTD MPU UHTEP(EPEHIINH ABYX KOTEPEHTHBIX BOJIH 3aBHCHUT OT Pa3HOCTHU
(a3 uaTepPEepUPYIOMIMX BOJIH;
2) mnpu uHTepPEepeHIUU KOTEPEHTHBIX BOJIH OJWHAKOBOW HWHTEHCHUBHOCTH CyMMapHas
MHTEHCUBHOCTh PaBHA YUE€TBEPEHHOM MHTEHCUBHOCTU KaXKIOW BOJIHBI;
3) mpu COKEHUH KOTEPEHTHBIX BOJH CyMMapHas MHTEHCHUBHOCTb paBHA CyMME MHTEHCHBHOCTEH
CKJIa/IbIBAEMBIX BOJIH.
3aganue 8

KorepeHnTHbie BOJIHBI ¢ HAYaJIbHBIMH (Da3aMH (1 U (2 U PA3HOCTHIO X0Ja A MPU HAJIO0KEHUH
MaKCHMAJIbHO OCITa0IIAIOTCS TpH BbinosiHeHuu yeinosus (K =0, 1, 2)...
1) A=M4; 2) o1 — @2 = 2km; 3) A=Kh=2kN2; 4) A= (2k+1)N2.
3amanne 9

Jliis Touku A onTHYecKast pa3HOCTh X0Jia Ty4eil OT ABYX KOT€PEHTHBIX UCTOYHHKOB S1 U S
paBHa 1,2 Mxm. Ecnu juinna BosHbl B Bakyyme 600 HM, TO B TOUke A
OyzeT HaOmoAaThCA. . .

1) MakCUMyM HHTEpP(PEPEHINH, TaK KaK Pa3HOCTb X0J1a paBHA YETHOMY - ":,7 A
YUCITy MOJYBOJIH; S -7

2) MUHUMYM MHTepQEepeHLUH, TaK KaKk pa3sHOCTb XOJa paBHA o

HEYETHOMY YHCITY TOTYBOJIH; S

3) MMHUMYM HHTEp(EPEHIINH, TaK KaK Pa3HOCTb X0J]a PaBHA YETHOMY

YHCITy MTOJTYBOJIH;

4) MakcUMyM MHTep(]epeHLInH, TaK KaK Pa3HOCTb X0/1a PaBHAa HEUETHOMY YHCITY IOIYBOJIH.
IlepeueHp BOIPOCOB K 3K3aMEHY

Bce Tembl KypcCa, COACPIKATCA B ounieTax.
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Oo0pa3en 3K3aMeHANIMOHHOT0 O1JIeTa

3K3AMEHAIIMOHHBIN BUJIET Ne 1

Jucuunumnaa Konebanus u Boansl. Ontuka ~ 51.0.12.03

Hanpasienue noarorosku 03.03.02 ®dusuka

1. Bomnpoc mnst nposepku ypoBHs oOyuenHoctu 3HATD
VYpaBHeHus Makcsesuia. Bosiabl B Bakyyme. BonHoBoe ypaBHeHue. 11nockue MOHOXpOMaTHYECKHE
BOJIHBI (CKQJISPHBIE U BEKTOPHBIE).

2. Bompoc ast mpoBepku ypoBHs o0ydeHHocTH YMETD*
CBo¥iCTBa TUIOCKUX BOJIH: TIONIEPEYHOCTD, CBSI3b MEXKTY KOMIIOHEHTaMHU, ToJisipu3anus. [IpencraBnenue
IJI0CKOM BOJIHBI B KOMILIEKCHOU popme. Chepuueckue BoiaHbl. CTosiune
1100 121 A PP RPPPPRR

3. 3amaua jus npoBepku ypoBHs o0ydernHoctd BJIAJIETH*
Ha pucynke nokaszana cxema nHTepdepoMeTpa Uit U3MEPEHHS TIOKa3aTenel peToMIICHUS
MPO3PaYHBIX BEUIECTB.
3necs S — y3Kas LIeb, OcBeliaeMas MOHOXpoMaTtuueckuM ceetoM A =589 um, 1 u 2 — nse
OJIMHAKOBBIE TPYOKH ¢ Bo3ayxoMm, minHa kaxaoin  u3  kotopsix | =10,0 em, D — mmadparma c
nBymst messivu. Kora Bo3ayx B TpyOke | 3aMeHMIM aMMHAKOM, TO HHTep(hepeHITMOHHAS KapTHHA
Ha skpane O cmectmiack BBepx Ha N =17 monoc. TTokazarens npenomieHus Bo3ayxa
N =1,000277 . Onpenenuts nokasareib NpeIOMICHUS aMMHAKa.

[Temarornueckuii pabOTHHK B.B. Uymak
HCB)
3aBeyromuii Kadeapoit A.A. T'aBpuitiox
(moamnuce)
«  » 2024 r.

Kpurepun oueHku:
MaxkcumaibHblii 0as1 - 40 6a/10B
OTtBet Ha Bonpoc 1 - 10 6ay10B
OTtser Ha Bonpoc 2 - 10 0as10B
OTtser Ha Bonpoc 3 - 20 0a/10B

Pa3paborunku:

%/ JIOLICHT Uymaxk B.B.
(moamuck)

ITpotoxon Ne 7 ot 26. 03.2024 r.
3aB. Kadenpoii /7’/ I"aBpumiok A.A.

Hacmoswas npoepamma, He modcem bblmsb 60cnpouzeedena Hu 6 Kaxkoil ghopme 6es
npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kageopvl-paspabomuuxa npoepammel.
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