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|. Henu u 3a1a4n AUCHUNIIMHBI (MOIYJIA)

[IporpamMma pa3zpaboTaHa B COOTBETCTBHH C OCHOBHOH oOpazoBatenbHO# mporpammoit @I'OC 1o
Harnpasienuto 03.03.02 dwusuka u npeaHazHadeHa s odecrieueHus kypca «Koyebanus U BOJHBI.
OnTHKay», U3y4aeMoro CTyJJeHTaMH B T€YEHHE YETBEPTOTO CEMeCTpa.

Jucuuniauna «Kosnedanus u BoHbl. ONTHKA SABISETCS pa3IesioM Kypca oomiei pusnky,
U SBISETCS OJHOM M3 OCHOBHBIX B OOIIEH CHCTEME COBPEMEHHOW MOATOTOBKM OakaiaBpoB IO
HanpasisieHuto 03.03.02 ®wuszuka. /lucummimHa u3y4aeTcsi Ha BTOPOM KypcCe U €€ IVIABHOM 1eJIbIo
ABJISICTCA CO3/1aHuE (PyHAaMEHTaIbHOU 0a3bl 3HAHMM O MPHUPOJIE ONTHYECKOrO M3IY4YEHUS U €ro
B3aMMOJICHCTBHM C BEIIECTBOM, Ha OCHOBE KOTOPOH B JalbHEHIIEM MOXXHO pa3BHBaTh Oolee
yriIyOJeHHOE U IeTATU3UPOBaHHOE U3YUEHUE JaHHOTO pa3jiena (pU3MKM B paMKax LUK KypCcOB 110
TEOPETUYECKON (PU3HMKE U CIEHUATU3UPOBAHHBIX KYPCOB.

B cBsi3u ¢ 3TUM QOpMUPYIOTCS OCHOBHBIE 33Ja4u Kypca.

IlepBast U3 HUX 3aKJIFOYAETCS B MUPOBO33PEHUYECKON U METOA0JIOTUYECKON HAIIPaBICHHOCTH
Kypca. Heobxomumo cdopmupoBarb y  CTYACHTOB €IMHYI, CTPOMHYIO, JIOTUYECKU
HEMPOTUBOPEUMBYIO (DU3UYECKYI0 KAPTHHY NPUPOABI ONTHYECKUX sBieHWd. Co3gaHue Takou
KapTUHBI IPOUCXOAMT MOITAIHO, IyTEM 000OIEHHUS IKCIIEPUMEHTAIBHBIX JAHHBIX U HA UX OCHOBE
IPOU3BOAUTCS IOCTPOCHUE MOJIENIeH HAOII0MaeMbIX SIBICHHUH, CO CTPOTUM OOOCHOBAHHEM
npUOIMKEHUH U paMOK, B KOTOPBIX 3TH MOJEIH JEHCTBYIOT.

Bo - BTOpBIX, B paMKax €IMHOTO MOAX0J]a HEOOXOIUMO PacCMOTPETh OCHOBHBIC SIBJICHHUS
OINTUKU, BBIBECTH OCHOBHBIC 3aKOHBl U IOJyYUTb HUX BBIPAKEHHE B BHUJE MaTEeMAaTHYECKUX
ypaBHeHHH. [Ipr 5TOM HeNb3sl OrpaHUYMBATHCS YUCTO MOHATUHHBIMHU TMOHSATHIMH, a2 HEOOXOIUMO
Hay4YUTh CTY/JEHTOB KOJHMYECTBEHHO pelIaTb KOHKPETHbIE 3aJayd B paMKax MPUHATHIX
NpUOIMKECHUH.

B Tperbux, HeEoOXOAMMO HAy4YHUTh CTYIEHTOB OCHOBaM IIOCTAaHOBKM M TIPOBEJCHUS
(GU3NIECKOTO IKCIIEPUMEHTA MO0 ONTHKE C TOCIEAYIOUIMM aHaJIM30M W OIIEHKOH TMOJTYYEeHHBIX
pe3yIbTATOB.

1. Mecto nucunmimusl (Moay.as) B crpykrype OIIOII BO

Jucoumauaa "Konebanus v BoHbI. OnTHKA" OTHOCUTCS K 00s3aTEILHON YacTH
IIPOrpaMMbl U SBJISETCS OJHUM U3 OCHOBHBIX B COBPEMEHHOM MOJrOTOBKE OaKkalaBpoB 110
HanpasiieHuto "dusnka".

Jlnist u3yyeHust JaHHOM yueOHOM TUCIMITIIMHBI HeOOXOAMMBbI 3HaHUS, YMEHHS U HaBBIKH,
(dbopMupyeMble MPEeAIECTBYIOMUMH JUCIUILTTHHAMU .
DNEKTPUYECTBO U MarHETU3M.
MareMaTnueckuii aHaIn3.
JuddepenunanbHple ypaBHEHUS
TeopeTnyeckass MEXaHHKA.
DNeKTpOAUHAMUKA.
Teopust BEpOATHOCTEN U MaTeMaTHYeCKasi CTAaTUCTUKA
[lepeuenp nocneayOMMX y4eOHbIX JUCIUIUIMH, I KOTOPBIX HEOOXOIUMBI 3HAHUS, YMEHHS

Y HaBBIKH, pOpMHUpyEMbIE TaHHOHN y4eOHOM TUCIUIUINHOM:

e aroMHas U AlepHas pusuka,

e TepMOJMHAMHKA U CTaTUCTHYECKas PU3MKa,

e KBaHTOBAs MEXaHMKA.
CrenkypcoB: BookoHHO-ONTHYECKHE JTUHUU CBSI3H, MeTobl 00paboTKU U300pakeHni

ogakrwdE

I1l. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA JTUCHUITJINHBI
ITponiecc ocBoenust qucuuIuivHbl « KoneOanus u BosHbl. OnTHKa» HanpasiieH Ha (JOpMUPOBaHHE
koMmnereHmi, B coorBercTBur ¢ ®I'OC BO u OIl BO no nanHOMy HallpaBJIEHHIO MOATOTOBKH
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(crermmanbHOCTH) «03.03.02 ®usuka» npodpwis PyHnamenrtanbHas (usuka u ¢usnka Kocmoca
MO3BOJISIET CTYJICHTY MPUOOPECTH CIIEAYIONINE KOMIETEHIINN
Crnioco6eH mpuMeHATh 0a30Bble 3HaHUS B 00JaCTH PU3NKO-MATEMATUYECKUX U (HJIM) ECTECTBEHHBIX HAYK
B cepe cBoeit npodeccronansHoit gesrensaocty; (OITK-1)
- Cnoco6eH MpOBOANTH HAYyYHBIE UCCIIEOBAHMS (PU3NUECKIX O0BEKTOB, CUCTEM U MTPOLIECCOB,
00pabaThIBaTh U MPECTABIAThH dKCIIepUMeHTabHbIC JaHHbIe (OI1K-2)

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHUs 10 JUCHHUIJIMHE (MOYJI10), COOTHECEHHBIX C
HHIMKATOPAMH J0CTHKEHHUs] KOMIIeTeHIU

3HaeT OCHOBHbIE HAyYHbIE
METO/bI TEOPETHUECKOTO U
HKCIEPUMEHTAIHHOTO
uccleIoBaHus 00BEKTOB,
MPOLIECCOB U SIBJICHUI

OIIK-2.2

IIpoBoauT Hay4HbIE
UCCIEeIOBaHUS PU3NYECKUX
00BEKTOB M aHAIN3UPYET
pe3yJIbTaThl UCCIIENOBAHUI

Komnerenunus HNuaukaropsl Pe3yabTarsl 00yyeHus
KOMIIeTeHI M
OIlIK-1 OIIK-1.3. ucnoyib3yer 3naert: (byHIaMeHTaIbHbIC TIOHATHS,
0a30BbIe 3HAHUS B 00JIACTH | 3aKOHBI U TEOPUH KIIACCHUYECKOU U
(bu3uKK B cBOCH COBPEMEHHOM ONTHKH, KOJIeOATENbHBIX U
npodecCHOHATBLHON BOJIHOBBIX IPOLIECCOB
JeSITeIbHOCTH YMeeT NOHUMATh, U3TIAraTh U KPUTUUYECKU
aHAIM3UPOBATH 0a30BYI0 OOMICPUINICCKYIO
uH(pOpMAaIIMIO B 00JIaCTH ONTHYECKUX SBJICHHH,
MI0JIb30BATHCSI OCHOBHBIMH MOHATHUSIMH U
MOJIEJISIMH OIITUKH;
Buaaneer metonamu 00pabOTKH U aHAIH3a
9KCIIEPUMEHTAILHOM U TEOPETHUUECKOM
UH(POpPMALUU B 00JIACTH KOJIeOATETbHBIX
MPOIIECCOB U ONTHUKHU, MPUMEHSET UX B
poeCCHOHAIBHON IS TEIHHOCTH
OIIK-2 OIlK-2.1 3HaeT: IKCIIEpUMEHTAJIBHBIE U TEOPETUYECKHE

METOJbI UCCJIICIOBAHUA B o0JjacTu
COBPEMEHHOW ONTUKHU U BOJTHOBBIX
MIPOLIECCOB.

Ymeet: mpumMeHATh QyHAAMEHTAIBHbBIE
3aKOHBI ONITUKH K PEIICHHUIO
TEOPETUYECKUX U IKCTIEPUMEHTATBHBIX
du3nueckux 3amay, paboTath Ha
COBPEMCHHOM OITHYECKOM
000py1I0BaHUU, aHATTM3UPOBATh
MIOJTy9YCHHBIC PE3YyJIbTATHI.

Buiageer: TEXHMKOM IMTOCTAaHOBKH
(bU3UYIECKOTO IKCIIEPUMEHTA,
MOJICTTUPOBAHMS, TEOPETUUECKOTO U
AKCIIEPUMEHTAJILHOTO UCCIICOBAHUS
OINTHYECKUX SIBICHUIN, TEXHUKOM
CIIEKTPOCKOIMMYECKUX U3MEPEHUIN U
00pabOTKH SKCIIEPUMEHTAJIBHBIX JTAHHBIX..




IV. Conepxxanue H CTPYKTYpPa AUCHUILIMHBI (MOLYJIs1)

O0beM TUCHHUILIMHBI COCTABJIAET 6 3a4eTHBIX eIUHHMI, 216 4aca,

B ToM uncye 0,72 3a4eTHBIX eIMHHI, 26 YacoB HA IK3aMeH

W3 Hux 60 vacoB — mpakTHyUecKasi MOATOTOBKA
KonrakTHas padora 153 gac

3aHsATHS IPOBOJIATCS TOJIBKO B OYHON (hopMe 00ydeHUs C MPUMEHEHUEM TUCTAHIIHOHHOTO KOHTPOJISl CAMOCTOSITETLHOM PaboThI CTYICHTOB Yepe3
OUOC (pakynprera. DIEKTPOHHON U JUCTAHIIMOHHON (hOPM OOYyUECHHS HE MpeTyCMaTPUBACTCS
@dopMa NPOMEKYTOUYHOM ATTEeCTAIMM: IK3aMeH

4.1 Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKa3aHUEM BUI0B y‘leﬁHle 3aHSATHI M OTBEJEHHOI0 HA HUX KOJHYeCTBA
AKaJAeMHICCKHUX YacoB

Ne Pa3nes nucIMIIMHLI/ TEMa g ®opMa TeKyLIero
n/H & Bunpl yueOHO# paboThI, KOHTPOJIsA
g BKJIFOYAsi CAMOCTOSITEIbHYIO paboTy 00ydJaroImuxcs, | ycneBaeMocTu/
% MPAKTHIECKYIO MTOJATOTOBKY U TPYIOEMKOCTh ®opma
= (B yacax) NMPOMEKYTOUHOI
= aTTecTaluu
§ = (o cemecTpam)
]
2 KonTaktHas padoTta mpemnojaBaTens ¢ =
. > ; 00yHAOIIUMHUCS E a
e ® = = 5
& g : S | Jexums | Mpaxtuueckne | Koncynptamms | S &
3 o 5 = /n1abopaTopHbI Q &
= 3 = g € 3aHATHSA =
D L M e ]
O M SIS @)
1 2 4 5 6 7 8 9 10
Beenenue. OCHOBHBIE 3Tanbl Pa3BUTHS 3,1 2 0,1 1
ONTHKH
1. | OCHOBBI 3J1eKTPOMATHUTHOI TeOpUH 16,1 4 8/0 0,1 4 3anaHue
cBeTa CnekTpalibHOE
pasnoxxeHue
2. HN3nydyeHne cBETOBBIX BOJIH 221 |4 6 8/4 0,1 4 bJ13 TermoBoe
U3ITyYeHUE




Otyer no
1a60paTOPHBIM
pabotam
HNurepdepenuns cBera 4 351 |16 6 10/12 0,1 7 B3
Otyer no
1a60paTOPHBIM
pabotam
Nudpakuus cBeTa 4 36,1 | 16 8 14/8 0,1 6 B3
Otyer no
1a00paTOPHBIM
pabotam
Moasipuzanus cBera. ®opmyasiDpenelis. 4 19,1 | 10 2 6/8 0,1 3 B/13
Honsipusanmust oTpa:KeHHON U Otyer o
NpeJIOMJIEHHOM BOJIH. 1a00paTOPHBIM
paboTam
B3anmopneiicTBue W3JIy4YeHHs] ¢ BelIeCTBOM, | 4 31,2 |10 12 6/8 0,2 5 BJ13
pacnpocTpaHeHHe CBeTa B cpeaax Otuer o
1a00paTOPHBIM
pabotam
OCHOBBI TeOMeTPHYECKOI ONTHKH. 4 111 | 4 0 6/0 0,1 5 B3
Otuer no
1a00paTOPHBIM
pabotam
OcHoBHbIe (oTOMeTpHYeCKHEe BeJUYHUHBI, | 4 4,1 2/0 0,1 2 b3
Croco0bl MX H3MEpPeHHusl.
Ix3amMeH+KO (KOHTpO.Ib) 4 36
KCP 4 2
Bcero 216 | (60) |40 60/40 1 37*

*IIpakmuyeckas noo2omoeKa OcCywecmeusemcs 8 npoyecce 6bINOJIHeHUs pabom 1abOpamopHo20 NPAKMUKYMA C UCNONb308AHUEM ONMUYECKO20
0bopydosanus, a maxdce 8 xooe 0630puvix 3auamuil 8 rabopamopusx CO PAH u HUHUII® UT'Y. Konmponv 3a 6binoiHeHem camocmosmenbHou pabomol
ocywecmensaemcs 8 6ude nposepku boavuux oomawnux saoanuti (B/3) no xasxcooii meme

*BRJIIOYAS IPAKTHYECKYI0 MOATOTOBKY



4.2. I1nan BHeayAUTOPHOIi CAMOCTOSITEJILHON PaGoThl 00yYAOIIMXCS MO AUCHMILTIHHE

3aaHus Ui JLp

CamocrosiTenpbHas paboTa 00yJaronmxcs Y4eOHo-
METOINYECKOE
O1eHo4yHOE
CemecTtp HasBanwue paznena, TeMbl B 5 036 Cpoxku TpynoeMKocTh RV obecrieueHue
UA CaMOCTOATCIBHON PADOTBL | oo ienns (dac.) pea CaMOCTOSTEJIbHOMI
paboTHI
BBenenne. OcHOBHBIE dTANLI PA3BUTHSA 1 Henmens 1 3agaun u 5
4 P CocraButh Ta0IUILY . [5]
ONTHKH 3aHHIATUA YIOPOKHCHUS
4 1.  OcHOBBI 3JIEKTPOMATHUTHOMH TeOPHUH ITocne 4 3amgaun s [2]
cBeTa 3aBeplIeH CaMOCTOSITEIILHO
b/13 Pemenue 3amay ajs P "
. Ul TEKIUN r'o PEIICHHS
CaMOCTOSITENIbHOW paboThI 11
o mocue ri. 1
u?2
JTaHHBIM
paszuenam
4 2. H3aydeHue CBETOBBIX BOJH ITocie 4 3agaun Ui [2]
3aBEpILCH CaMOCTOSITEIILHO
CaMocTosITeNIbHas JOMAIITHIA .
Ul TEKIUH rO peleHus
pabora o Teme «TermmoBoe
o mocjie ri.2
U3ITyYeHHUe
JTaHHBIM
pasnuenam
4 3. HnrepdepeHuns cBera 7 3amaun s [2,3]
B/13 Nnrtepdepenuus cera ITocne CaMOCTOATEIIEHO
3aBepILEH rO peleHus
IToaroroBka K BBEITOIHEHUIO |HS JIEKIIAN mocJje ri.3
nabopaTopHBIX padoT, o KonTpomnbHbie
CaMOCTOSITEILHOE BBLIMTOJHEHUE| JAHHBIM BOIIPOCHI U
JKCIIEPUMEHTA paznenam 3aaHus IS JLD.
4 4. JIndpakuus cBera Mocre 6 3amaun It [2,3]
BJ13 dudpaxuus ceeta SaBeDIICH CaMOCTOATEIIEHO
IToaroroBka K BEIITOIHEHUIO P N rO peleHus
UL TEKITUH
1abopaTOpPHBIX padoT, o mociae rid
CaMOCTOSITENIHLHOE BBLIIOIHEHHE AHHBIM KonTpombHbie
IKCTICPUMEHTA BOIIPOCHI U
pasnenam




CamocrosiTenpHas paboTa 00yJaromuxcs VuebHo-
METOANYECKOe
OneHouHoOEe
Cemectp Hassanue pasznena, TeMbl B 4 a6 Cpoku | TpymoeMKOCTh CDCICTEO obecneyenune
UA CaMOCTOATCIBHON PaOOTBL | oo e s (uac.) pea CaMOCTOATEIHHOU
paboThI
4 5. Moasipu3amusi ceeta. ®opmyJibl [Tocie 3 [6,3]
Jomarmaee 3amanue 3amaun u
®peneas. [oasipusanus 3aBeplICH
N . ITonroroBka K BBIIIOJIHEHUIO . yIpaKHEHUS
OTPA’KEHHOM M NMPeJIOMJICHHOM BOJIH. Ul JeKUUAN
nabopaTopHbIX padoT, o KoHTposibHbIE
CaMOCTOATEJIBHOE BBIIIOJIHEHHE BOIIPOCHI U
JTAHHBIM
JKCIEpPUMEHTA 3alaHus U1 JL.p
pasznenam
4 6. B3aummoaeiicTBHe H3JIy4YeHHs C [Tocie 5 [6,3]
JomaiiHee 3aganue 3anauu u
BeLIECTBOM, PACIIPOCTPaHEHHeE CBETA 3aBepILEH
[ToaroroBka K BBIIIOJIHEHUIO . YIPaKHEHUS
B cpexax usl JeKIUi
nabopaTopHbIX padoT, o KountponbHbie
CaMOCTOATEJILHOE BBIIIOJIHCHHE BOIIPOCHI U
JTAHHBIM
JKCIEpUMEHTA 3alaHus U1 JL.p
pazzenam
4 7. OCHOBBI reOMeTPHYECKOH ONTHKH. [Tocie 5 [6]
3aBeplIEH Ha6op 3ananunit
v JICKUUN ISt
Bb/I3 I'eomeTpuueckas onTuka t 8
o CaMOCTOSITEIILHO
JTAHHBIM i paboThI
pazaenam
4 8.  OcHoBHbIEe poTOMETPUUYECKHE [Mocne 2 [6]
BEJIMYHHBI, CIOCO0OBI HX H3MEPEeHHsI. 3aBepLICH
Ul JICKIUN Hab6op 3amannit
JlomarHee 3aj1aHue 1Mo TEME
o 10 TEME
JTAHHBIM
pazaenam
OOurwmii 00beM CaMOCTOATEIFHON paOOTHI 10 TUCIUIDIHHE (Yac), BKIFOYAs MPAKTHYCCKYI0 paboTy 37
4  |/laGopaTopHBIH NPAKTUKYM IToaroToBKAa K BBINOJIHEHUIO KontponbHbie [3]
(mpakTHYecKasi HOAr0TOBKA) 1a00paTOpHBIX PadoT, Pa3 B 9 BOIIPOCHI.
Bxoaur B 001mii 00beM CaMOCTOATEIBHOM  |CaMOCTOATENIBHOE BBINIOJIHEHHE| HENEII0 Pesynbrarel

padoThl

SKCIIEPHMEHTA

JKCIIEPUMEHTA




CamocrosiTenpHas paboTa 00yJaromuxcs

VYuebno-

METONYECKOE
OneHouHoOEe

Cemectp Hassanue pasznena, TeMbl B 4 a6 Cpoku | TpymoeMKOCTh CDCICTEO obecneyenune

UA CaMOCTOATCIBHON PaOOTBL | oo e s (uac.) pea CaMOCTOATEIHHOU
paboThI
4  |[loaroToBKa K 3K3aMeHY Pabota ¢ J1eKIIMOHHBIM K KoHI [1-3]
MaTepuaioM U yueOHOH Y 26 DK3aMEHAIMOHH
cemecTpa

JIUTEPATypOil

ple OMJIETHI
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4.3. Coaep:xxanne y4eOHOro MaTepuaJia
BBEJIEHUE OcHoBHBIE 3Tanbl pa3BUTUS ONTUKU

Tema 1. OCHOBBI DJIEKTPOMATHUTHOM TEOPUH CBETA.

JInHeiiHble Koye0aTe/bHBIE cucTeMbl. [[apameTpuueckre U HeTMHENHbIE KOJIeOaTENbHbIE

cucrteMbl. BoimHoBble nponeccsl. KnnemaTyka BoJIH. YIIpyrue BOJHbL. DJIEKTPOMAarHUTHBIE BOJIHBI.

YpaBuenus  MakcBeiuia. Bounbl B Bakyyme. BomnHoBoe  ypaBHeHue.  Ilnockue
MOHOXpPOMAaTHUYECKUE BOJHBI (CKalspHble U BeKTOpHbIe). CBoiicTBa IJIOCKUX BOJIH:
IIOIIEPEYHOCTD, CBA3b MEXKAY KOMIIOHEHTaMu, nonspusanud. IIpencrasienue i0CKol BOIHBI B
komruiekcHou popme. Chepuueckue BosHbI. CTOSYHE BOJHEI.

IloTox 3Heprum B IJIOCKOI BOJIHE. 3aKOHBI COXPAHEHMS /JIsi CBETOBBIX BOJH. MIHTEHCHMBHOCTH
IUIOCKOM rapMOHHMYECKON BOJIHBL. ["ayccoBbl mydku. DQpeKTHBHAS MUHTEHCUBHOCTb. I[110THOCTB
IIOTOKA UMITYJIbCA DJIEKTPOMAarHUTHOW BOJIHBL. [[aBineHue ceera.

MopnympoBanHble BOJHBI. CIIEKTpalbHbIE pa3ioKeHUs B onrTuke. CIEKTpalbHbIE aMIUIATY.IBI.
®Oypne-ananu3 u Dypbe-cunte3 B ontuke. KommekcHas 3anuch uHrerpaiga @ypne. CriekTpsl
MOJYJIMPOBaHHBIX BOJH, HMIIYJBCHBIX II0CJIEIOBAaTEIbHOCTEH W YEOUHEHHBIX HMITYJIBCOB.
CrnekrpanbHasi IUIOTHOCTh MOLIHOCTU. COOTHOLIEHHE MEXIY JINTEIbHOCTBIO HMIIyJbca H
LIMPUHON CIIEKTpa.

Tema 2. U3JIYHEHUE CBETOBbIX BOJIH

1. Kuaaccuyeckue Mojaeau M3Jy4YeHHMs pa3psiKeHHBIX cpeda. MzmyueHue ocumuisropa.
VYpaBHeHuss MakcBemsia B IPUCYTCTBUM HCTOYHHMKOB. M3myueHue ocuumsuisiTopa, MOAEIb
Tomricona. MoniHoCTh u3iyyeHus ocunuisitopa. Jnarpamma HanpaBiaeHHocTH. Knaccuueckui
OCLUJUIATOP, KaK MOJIEJIb ONTHUYECKUX KOJEOAHU aTOMa UJIH MOJIEKYJIBL.

2. H3nydenue anHcamOias ocumwuiaTopoB (AQ). KorepeHTHbIE W HEKOTCPEHTHBIC UCTOYHUKHU
ceera. [lomsapuzanua wusznyuyenus AO. Crektp uznyuenuss AQO. JloninepoBCKUil KOHTYp JIMHUU
m3nydeHusi. BzaumoneiictBue AO co CBETOBBIM IOJIEM. 3aKOH TOIJIONIEHUs cBeTta byrepa.
EctectBeHHas mMpuHa JIMHUM ~ W3NydeHusa. M3mydeHue aHcamOlsi — CTaTUCTHYECKH
HE3aBHCUMBIXOCIWIIATOPOB. YJapHO€ (CTOJKHOBUTEIBHOE) U JIOIUIEPOBCKOE YIIMPEHHE
cnekTpanbHoi TuHuK. [ToHsATHE 00 OAHOPOIHOM U HEOJHOPOIHOM YIIHPEHUH.

3. ®u3MKa_TemIoBOro u3jiy4yeHusi. PaBHOBecHOe TeruioBoe u3iMydeHue. lcmyckarenbHas W
norjomaTensHas crnocoOHocTh. 3akoHbl Kupxroda. 3akonsl Credana-bonmbiiMana, Buna.
®opmynsl Penes-/Ixxunca. Beenenne IlmaHkoM mpencraBieHuss O KBaHTE 3HEpruu. POTOHBL
®opmyna [Inanka. BeiBoa 3aK0HOB TEMIOBOT0 u3nydeHus u3 popmyssl [nanka.

4. OcHOBHbBbIEC TNpeICTaBJICHUSI 0 KBAHTOBOIl _TeOpHM W3JYYEHUSl CBeTa aToMamMM _H
MoJIeKyJaaMu.Moienb AByXypoBHEBOI cucTeMbl. CIIOHTAaHHOE M BBIHYXKICHHOE U3JIyYEHHE B
KBaHTOBbIX cucTeMax. BeBon @opmynel Ilmanka no DHHIITEHHY, CBA3b MEXIY
koaddunmentTamu DifHINTetHA. B3anMozeiicTBie TIOCKON BOMHBI ¢ aHcamOJeM KBaHTOBBIX
ocunaTopoB. Koadduuuent mnornomenns. MHBepcHas HaceleHHOCTb SHEPreTHYEeCKUX
ypOBHEH. Y CHIIeHHe CBEeTa U reHepaius cBeta. Jlazepbl. YciaoBus caMoBO30YKISHUS J1a3epOB.
CrnexTp uznmydenus a3zepoB. [IpogonbHbIe U Toniepednbie MObL. [ ennii-HeOHOBBIN 1 pyOUHOBBIHA
J1a3€phl.

Tema 3. UHTEP®EPEHIINA CBETA

1. NuTepdepenuusi mMoHOXpoMaTHdeckoro csera. Omnruueckas paszHocTh xona. llopsmox
unrepdepenuu. upuna unreppepenuronHoi nonocel. Kiaccnueckne nuteppepeHInoHHbIE
cxembl: onbIT FOHra, 6uzepkana @penens, ounpuzma Openens, oununzabuiie.

2. NuTtepdepeHuusi HEMOHOXPOMATHYECKOT0 cBeTa. BpemMeHHasi KOrepeHTHOCTb. 3aKOH
uHTephepeHIMY Ha BpeMEeHHOM s3blke. DyHkius koppemsunu. KomriuiekcHas cTeneHb
KOrepeHTHOCTU. BuaHocTh MHTEp(hEepeHIIMOHHON KapTHHBI.
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3. HuTepdepeHusi HEMOHOXPOMATHYECKOT0 cBeTa. 3aKOH MHTEP(EPEHIIMN HA CTIICKTPAIbHOM
sa3bike. CBsi3b MeXIy HWHTEPPEPEHIIMOHHON KApTHMHOM W CIEKTPOM HWCTOYHMKA. Bpems
KOTE€pPEHTHOCTH, JUIMHA KOTEPEHTHOCTU. CBs3b MEXAY BPEMEHEM KOI€PEHTHOCTU M LIMPUHOU
criekTpa. MakcuManbHbIN MOPAIOK CIEKTPA.

4. UnrepdepeHunsi cBeTa OT NPOTSLKEHHBIX  MCTOYHHMKOB. IIpocTpaHcTBeHHas
KOrepeHTHOCThb. DyHKIMSA NPOCTPAHCTBEHHO-BPEMEHHOW KOppeisiuuu. BriusHue pa3Mmepos
HMCTOYHUKA HA BHJHOCTb HUHTEP(EPEHIIMOHHON KapTUHBL. Paauyc KOTepeHTHOCTH, 00beM
KOT'€pEHTHOCTH.

5. HuTtepdepenunusi B TOHKUX mjeHkax. [I[Bera ToHkux mieHoK. [1og0ockl paBHOW TOJIIUHBI H
paBHOrO HakJIOHA. JIokanu3anus HHTEpHEePEHINOHHON KaPTUHBI.

6. Mmuoroay4deBasi _unrepdepenuusi. Dopmyna Diipu. Uuartepdpepomerp Dabpu-Ilepo.

MHorocnoiHble AU3IEKTPUUECKUE TTOKPHITHS U UX IPUMEHEHHUE.

WNuTtepdepomeTpsl U X NIpUMEHEHHE.

8. unamuueckue MHTEPPEPEHIIMOHHbIE KAPTHHBI.

~

Tema 4. JUPPAKIINA CBETA

1. SBaenue audppaxumu. [punmun [roiirenca-®Openens 3ousr Openens, rpadhuvdeckuii METOA
clIo)KeHUsl aMIuuTy[. Judpakius Ha KpYIJIBIX OTBEPCTHUAX, 3KpaHaX. 3OHHAs IUIACTHHKA.
Hudpakmus Ha Kkparo dkpaHa, 30HBI Illycrepa, cmmpans Koprio. Pacmpocrpanenue
OrpaHUYEHHOro Iyyka ceera. ['panuus! npumenenus tudpakunun Openens u Ppaynrodepa.

2. Ilonstue o teopuu nudpakuuu Kupxroda. [Mpubmmkenne @DpeHens u npubOIKeHHE
@paynrogepa. Judpakuus B nanpHedt 3oHe - audpaxuus Ppaynrodepa. IIpocTpancTBeHHO-
MOZYJMPOBaHHAs BOJIHA, CIEKTP IMPOCTPAHCTBEHHBIX YACTOT, PA3JIOKEHUE ITy4Ka I10 INIOCKUM
BOJIHAM, YIJIOBOM crekTp. Audpakius cBera Ha IBYMEpHBIX 00beKTax, pU3uKa JUPpakiuy Ha
ey, 1uGPaKIys MI0CKON BOJTHBI HA NPIMOYTOIbHOM OTBepcTur. JIndpaknus ['ayccoBa mydka.
Hudpakuus Ppaynrodepa Ha Kpyrioi ameprype. Paspemaromnias cnocoOHOCTh ONTUYECKHX
pudopoB

3. Judpakuus cBera Ha NEPHOAMYECKUX CTPYKTypax. Jludpakuus Ha CUHYycCOMJaTbHOU
pemerke. Judpakuus cBeTa Ha IUIOCKOM aMIUIMTYyAHOUM pemietke. Jdudpakius Ha ABYX- U
TPEXMEPHBIX NEPUOINYECKUX cTpyKTypax. @opmyisl Jlays, 3akoH Bynsda-bparra.

4. Judpakuus U cneKTpaibHblil_aHaau3. CrieKTpaibHBIA aHamu3 B onTUKe. CIEKTPOCKOIHUS C
IPOCTPAHCTBEHHBIM  pa3lio)KeHHUeM  crnekTpoB.  [IpusmenHble,  audpakuoHHBIE U
MHTEP(PEPEHIINOHHbIE CIEKTpaJIbHbIe MPUOOPHI U UX OCHOBHbBIE XapAaKTEPUCTHKU: arIapaTHas
(byHKIM, YIIIOBasl U IMHEHHAs AUCIIepCus, pa3pelarolas ClioCOOHOCTh, 00JacTh AUCTIEPCUU

5. Audpakuus BOJHOBBIX NYYKOB. /[udpakiuuonnas reopus hopmupoBanust uzoopaxenuii. Poiap
mudpakuun B Opudopax (HOpMUPYIOIMIMX H300pa’keHHe: JIHMH3E, TEeNeCKOIe, MHKpPOCKOIIE.
OyHKIMS TPOMYCKaHMsI JIMH3bI, CBOMCTBO JIMH3bBl BBINOJHATH IpeodOpa3oBanue Dypebe.
IIpocTpaHcTBeHHas PUIBTpPALUSL..

6. OoOpaTtnHas 3anaya Teopuu audpakuuu. [omorpadus. YpaBHEHHE TOJOTPaAMMBI, ONEPaTOP
I"ab6opa. CBoiicTBa rosnorpamm. ['onorpadupoBanue o MeToay BCTPEUHbIX My4KoB. [[pumenenune
rojorpaQuu.

Tema 5. HOJIAPUSAINA CBETA

JInHENHO-, UUPKYISPHO- U JJUIMIITUYECKU- TOJSPU30BAHHBIN CBET. MareMaTuyeckoe ONUCaHHe
COCTOsIHUA TIOJISIpU3alnH. Hons{pmaum[ €CTeCTBEHHOTO cBeTa. OmTHduecKne sBJICHHUSA Ha rpaHune
paszena M30TPONHBIX IUANEKTpUKoB. @Dopmynsr @penensa. Ilonspuzanus OTpakeHHOW H
MIPEJIOMJIEHHON BOJIH. YT0a bprocrepa. SIBneHne MoiaHOro BHYTPEHHErO OTPAXKEHMsI CBETA M €ro
IIPUMEHEHHUE.

Tema 6. B3AMMOJIEMCTBUE W3JYYEHUSI C BEIIECTBOM, PACIIPOCTPAHEHUE
CBETA B CPEJAX
1. Jlucnepcus cBera. PacnpocTpaneHue cBeTa B H30TPONHbIX JMHENHBIX CpPelax
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PacnpocTpaHeHne MmiIOoCKUX MOHOXPOMAaTHUYECKUX BOJH B M30TPOMHBIX cpenax. Kiaccuueckas
AJIEKTPOHHAs Teopus aucnepcun. Jucnepcus ¢pa3zoBoit CkopocTu U K03 (HUITMEHTA MOTIIOMICHUS.
AHoMmarnbHas ¥ HOpMalibHas aucrepcus. PacripocTtpanenue cBeTa B KOHIACHCUPOBAaHHOU cperie,
dbopmyna Jlopenma. Ontudeckue cBoiictBa cpea B MK, Buaumoit u Y® obnactsax certa.
PacnipocTpanenre HEMOHOXpOMATUUYECKUX BOJIH B AUCIEpPrupyomiei cpene. ['pynmnosas ckopocTh
pacnpoctpanenus nakera. @azosas u rpynmnoBasi CKOpocTH, ux cootnouerue (Gopmyna Pemes)
OcHoBbl _onTtuku MeTaiioB. OCOOEHHOCTH paclnpocTpaHeHHsl cBeTa B MeTayiax. Kpurtuyeckas
yactota. OTpakeHHE CBETa MIOBEPXHOCTHIO MeTa/lula. PaccesHue cBera B MEJIKOAMCIIEPCHBIX U
MYTHBIX CpE/Iax.

2. OnTuKa aHU30TPONHBLIX CpeJl

Mogene aHHU30TPONHOM Cpeabl, TEH30pHas AMAJIEKTpUYECKas BOCIHPUUMYMBOCTb, TEH30pHAs
JTURJIEKTPUYECKasi IPOHULAEMOCTb. [ J1aBHAs KpUCTAJUIMUECKask CUCTEMa KOOPIMHAT, OITHYECKast
UHAUKaTpHCCA.

PacnipocTpaHeHrne MIOCKMX MOHOXPOMAaTHYECKUX BOJIH B aHM3OTPONHON cpele. YpaBHEHUE
BOJIHOBBIX HopMmaned Ppenens. JlyueBas ckopocTs. OpHOOCHBIE KpuCTailibl. [Ipenomiienue
cBeTa Ha rpanule kpucraia. [locrpoenue ['roirenca 1uist aHM30TPOIHBIX Cpe.

[IpoXoXieHHEe CBEeTa uepe3 KpPHCTAIUIMYECKHME IUIACTHHKM (jeifcTBhe IuacTHHOK /4, 4 /2).

WuTepdepeHiys monsipu30BaHHbIX Ty4e, TNIACTHHKA MEXY ABYMS HOJSPOHIAMH.

HWHnynupoBaHHas aHU30TPOIHS ONTUYECKHX cBOKCTB 3 ekl [Tokkennca, Keppa, ®dapaes.
3. Heamneiinasi onTHKa. ONTHKA CWIbHBIX CBETOBBIX I0JI€H
Monenb AHFAPMOHWYECKOr0  OCIHUJLIATOpA. Henuuennas  monstpusanusi. Onrtuueckoe

JeTEeKTUpOBaHue. I 'eHepanyst BTOpOil TapMOHUKHU. Y CIIOBHE MPOCTPAHCTBEHHOTO CUHXPOHU3MA.
CrnosxeHue ¥ BBIYMTAHUE YACTOT. 3aBUCUMOCTD [TOKA3aTelsl IPEIOMIICHHs] OT MHTEHCUBHOCTH CBETA.
CamodokycupoBka U 1e(hOKyCHpOBKA CBETA.

Tema 7.0cHOBBLI reoOMeTPHYECKOH ONTHKH

[Ipunuun ®epma. 3aKOHBI OTPAKEHUS W NPEITOMIICHHMS] CBETA HA TPAHULE pa3fena ABYX Cpel.
[Ipenomnenue cBera Ha chepudeckoit rpanune. UuBapuant A66e. LlenTpupoBanHas onTudeckas
cucTema.

Tema 8. OcHoBBI hoTOMETPUH

OcHOBHbIE (POTOMETPUYECKHE BEJIMYMHBI, CIIOCOOBI MX H3MepeHHs. EIuHHIBI H3MepeHus
(3HEpreTuyecKue 1 CBETOBBIE).
4.3.1. llepeyeHb CeMHHAPCKUX, IPAKTHYECKUX 3aHATHI U J1a00PATOPHBIX padoT
TpynoemkocTsb
(uac.) dopmupye
No HaumeHnoBanue ceMruHapos, ’ OueHouHbIe VISE
Ne /i Bcero U3 Hux
pazznena MPAKTUYECKUX uacop | mpaxTizeck cpeacTBa KOMIICTCHIL
ast nun
1O A'OTOBKa
1 2 3 4 5 6 7
1. I-2 DJIeKTPOMarHUTHBIC BOJHBI, HX | 2 PasnoypoBueBbie | (OIIK-1,
OCHOBHbIE CBOMCTBA, 3a7a4u OIIK-2,)
KOMILIEKCHAs! 3aIUCh. U 3aJIaHusl
2. 1-3 CrnieKTpbl MOAYIMPOBAaHHBIX 4 1 PaznoypoBuessie | (OITK-1,
BOJIH. CieKTpasibHas IJIOTHOCTh 3aJ1aun OIlK-2,)
MomHOCTH. COOTHOILIEHHE U 3aJjaHMsI
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MEXAY JUTUTEIIbHOCThIO
MMITYJIbCa M IIUPUHOM CHEKTpa.

3. -6 KBanrtoBas npupona csera. PasnoypoBueBbie | (OIIK-1,

3aKOHbI TEIIOBOT'O U3Ty4YECHUS 3a7a4u OIIK-2,)
U 33/1aHUs

4, 111-8 HNuTtepdepentus PasnoyposueBbie | (OIIK-1,
MOHOXPOMAaTHUUYECKOT'O CBETA. 3aa4u OIlK-2,)
Knaccuueckue U 33/1aHUs
UHTEPPEPEHIIMOHHBIE CXEMBbI

5. 111-8 KowmmbprorepHas mpakTudeckas Otyer mo (OIIK-1,
pabota "UuTepdepenmus" KOMITBIOTEPHOU OIlK-2,)
Knaccuueckue pabote
UHTEPPEPEHIIMOHHBIE CXEMBbI

6. 11-9 HNuTtepdepentus PaznoyposueBsie | (OIIK-1,
KBa3UMOHOXPOMAaTUYECKOI0 3a7a4u OIIK-2,)
cBeTa. OyHKIUSA BUIHOCTH. U 33/1aHUS
BpemenHas KOrepeHTHOCTD.

CriekTpaibHOE U BpEMEHHOE
paccMOTpEHHE.

7. 111-10 HnTepdepennus ot PasnoypoBueBsie | (OIIK-1,
NPOTSDKEHHBIX 3aauu OIIK-2,)
KBAa3MMOHOXPOMATHYECKUX U 33/1aHUS
UCTOYHUKOB. IHTEphepomeTp
IOHnra. IlpocTpancTBeHHas
KOTE€PEHTHOCTb.

8. 1-11 HuTepdepeHius B TOHKHX PasnoypoBuessie | (OIIK-1,
meHkax. [lomocel paBHOTO 3a1a4u OIIK-2,)
HaKJIOHA U TI0JI0CHI PaBHOM U 33/1aHUS
TOJIIIMHBIL, X JIOKAJIHU3AITHSI.

9. IV-15 Hcnonps3oBanue 300 Openens u PaznoypoBuessie | (OIIK-1,
BEKTOPHBIX JHArPaMM IS 3a7a4u OIIK-2,)
Ka4eCTBEHHOT'O aHaJIM3a U 33/1aHUS
T(PPaKINOHHBIX KapTHH.
30HHas MJIaCTUHKA.

KommbrotepHas mpakTudeckast
pabota "/ludppakuus"
10. IV-16 Judpaxius Ha menu, PaznoypoBuessie | (OIIK-1,
HPSIMOYTOJIBHOM U KPYIJIOM 3a7a4u OIIK-2,)
OTBEPCTHUSX. U 33/1aHUS
Hudpaxus Opaynrodepa kak
POCTPAHCTBEHHOE
npeoOpaszoBanue dypne.
VYT0BOM CHEKTp, €ro MupHHa.
Paspemaromnias cnocoOHOCTh
ONTHYECKUX MPUOOPOB
11. IvV-17 JundpakmoHHbIe pEIIETKH. PasnoypoBueBsie | (OIIK-1,
3a1a4u OIIK-2,)
W 3a/IaHUs
12. IV-18 CriekTpanbHble TPHOOPHI U UX PaznoypoBuessie | (OIIK-1,
OCHOBHBIE XapaKTEePUCTUKHU 3a7a4u OIIK-2,)
JudpakimoHHble OrpaHUYEHUS W 33/1aHUs

Ha Pa3pelamiyo ClocOOHOCTh
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JIMH3BI, TEIECKOIa U
MHUKPOCKOIIA.

13. IV-19 ["onorpaMMsl JI0CKUX BOJIH, 4 1 PasnoypoBueBbie | (OIIK-1,
rojiorpaMMa TO4YKH, CBOMCTBa 3a7a4u OIIK-2,)
rOJIOTPAMM. u 3amanus K/p

«JAndpaxmus

14. V OnTuueckue sBJIECHUS Ha 4 2 PasnoypoBueBbie | (OIIK-1,
rpaHulle pas3jena U30TPOIHbBIX 3a7a4u OIIK-2,)
TUDIIEKTPUKOB. DopMyITbl U 3aJJaHus
®penens. Yron bprocrepa.

ITonHOE BHyTpEeHHEE
OTpakeHHUE.

15.. V1-2-26. HNuTtepdepentus 6 2 PasnoyposueBbie | (OIIK-1,
MOJIIPU30BAHHOIO CBETA. 3a7a4u OIIK-2,)
[Tonspu3anmoHHbIE TPUOOPBHI. U 3aJ]aHus
YeTBepTbBOIHOBAS U
MOJTyBOJTHOBAS! TNTACTHUHKHU.

ITonmyyenue u ananus
AIUTUTITUYECKH
MOJISIPU30BAHHOTO CBETA.

16. \l OCHOBBI r€OMETPUUECKOI 6 1 PasnoypoBuessie | (OIIK-1,
ontuku. [Ipunnun depma. 3a7a4u OIIK-2,)
3aKOHBI OTPaKEHUS U U 3aJJaHus
MIPEJIOMJICHUS CBETA HA TPAHUIIE
paszena ABYyX cpei.

[Ipenomnenue cBera Ha
cheprueckoi rpaHuIle.
WuBapuant A60Ge.
LlenTpupoBaHHast ONTHYECKAS
cUCTeMa.

17. Vil OcHoBHBIE (HOTOMETPUUYECKHUE 4 1 PaznoypoBuessie | (OIIK-1,
BEJINYMHBI, CITOCOOBI UX 3aaun OIlK-2,)
u3MepeHus. EnquHuiist U 3aJJaHUs
U3MEpEeHUS (SHEPTEeTHICCKHE U
CBETOBBIC)

Bcero 60 20
TpynoemkocTh
N H 6 (uac.) o dopmupye
0 Ne paszena AUMEHOBAHUE JTAOOPATOPHBIX | —— o LIEHOYHbIE Mble
n/n pabot 4acos | mpakTHueCK cpeacTsa KOMIIETEHI
ast nn
TI0JITOTOBKA
1 2 3 4 5 6 7
1. OrnpezeneHne CeKTpaTbHON 3 3 KonrposbHbie (OIIK-1,
IUPUHBI H3ITyICHHSI BONPOCRI M 3aMARMA K| OT]K-2,)
MOJIyIIPOBOTHUKOBOTO JIazepa 1a0OpATOpHEIM
paboram
2. Omnpenenenne paanyca 3 3 Konrponsusre (OIIK-1,
KPUBU3HBI JIMH3BI U ITTUHBI BOTIPOCRI ¥ 3a/lalid K| Q[TK-2,)
CBETOBOM BOJIHBI C TIOMOIITBIO AabopaTopHEIM
pabotam
kouiery HeroToHa
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3.13 Hab6mronenue 3 3 KontponbHubie OIIK-1,
uHTEPPEPEHITUOHHBIX ITOJIOC Bogpocm H3alaHui k| OQITK-2,)
PaBHOTO HAKJIOHA U HabOPATOPHEIM
paboram
onpeieiIeHUE TIopsIKa
uHTEephEpEeHINH
4.1 4 Omnpezenenne paspenaromen 3 3 KontponbHbie OIIK-1,
CIOCOOHOCTH TU(PPAKIIUOHHOM BOMPOCRI M 3aJAHIL K| OTTK-2,)
J— 1abopaTOpPHBIM
p pabotam
514 N3mepenue 1uHbI BOJHBI 3 3 KontponbHere OIIK-1,
Ja3epa ¢ MOMOIIIBIO Bogpocm 1 3alaHmisi k| QITK-2,)
o 1a00PaTOPHBIM
T(PPaKIUOHHON PEUIETKH. paoram
6.4 N3yueHune CrieKTpaibHOTO 3 3 Kontponsuere OIlK-1,
l'IpI/I60pa yM_Z BOIIPOCHI U 3a1aHUA K OHK_Z )
71a00paTOPHBIM '
pabotam
7.|134 du3nYeCcKre MPUHIMIIBI 5 5 KonTtponbabie OIIK-1,
FOJIOI‘pa(bI/II/I BOIIPOCHI U 3a1aHUA K OHK_ZJ
J1a00paTOPHBIM
pabotam
8.15 Uccnenosanue 3 3 Konrposbhbie OIIK-1,
MOJISIPU30BAaHHOTO CBETa BONPOCRI M 3aMARMA K| OT]K-2,)
nabopaTOpHEIM
pabotam
9. |56 Bpaitienue miockocTu 3 3 Konrposbhbie OIIK-1,
HOHHPI/I33HI/IH BOIIPOCHI U 3a/1aHUS K OHK_Z,)
nabopaTOpHEIM
pabotam
10. | 5-6 CHeKkTpOoCKOMUYECKOe 3 3 KonTtponbubie OIIK-1,
WCCIIEIOBAaHIE XPOMATHIECKOM Bogpocm Hsajanmik | O[IK-2,)
MOJIAPU3AIINU CBETA TabOPATOPHEM
pabotam
11. | 5-6 N3yueHne OCHOBHBIX SIBIICHUM 2 2 KonTtponbabie OIIK-1,
MOJISIPU3ALINY B TTAPAJULIETbHBIX Bogpocm 1 sajanmik | OIK-2,)
CBETOBBIX My4KaxX 71 YOPATOPHAIM
paboTtam
12. | 6. OmpeienieHre oKa3aTeJIst 3 3 KonrposbHbie OIIK-1,
MIPU3MBI C TTOMOIIBIO BONPOCRI M 3a/IaHI K| OTTK-2,)
FOHHOMETDA nabopaTOpHBIM
p paboTtam
13. 16 I'eneparust KpaTHBIX TAPMOHUK 3 3 Konrposnbrbre OIIK-1,
BOIIPOCHI 1 3a/1aHUS K OHK_Z )
1a60paTOPHBIM '
pabotam
14. |1 6 [Mormomiene kpucramios LiF. 3 3 KonTtponbhbie OIIK-1,
3akon byrepa-bapa BOTPOCE! ¥ 3a/laHI K| QITK-2,)
1a00paTOPHBIM
pabotam
Bcero 40 40

4.3.2. IlepedyeHb TeM (BONMPOCOB), BBIHOCHMbIX HA CAMOCTOSITEIbHOE U3YUeHHE CTYJeHTAMHU B
paMkax camocTositebHoil padoTsl (CPC)
Ha camocrosiTensHy10 paboTy BRIHECEHBI CIEIYIOIIE BOIIPOCHI

Onrtudeckue SIBICHUS HA TPAHUIE pa3jieia U30TPONHBIX AUAIEKTpUKOB. Dopmynsl Dpenens.

[Tonspusanus OTpaKeHHON U IIPEJIOMIICHHOU BOJIH. Y101 bprocrepa.
SIBneHME NOIHOTO BHYTPEHHETO OTPAKEHUS CBETA U €0 IPUMEHEHHUE.

WuTepdepomMeTpsl U UX MPUMEHEHHE.

4.4, MeTonnueckne yKa3aHusi 10 OPraHU3alMH CAMOCTOSITEIbHON PadoThl CTYICHTOB
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CamocrodrenbHas padoTa CTyIEeHTOB
1. AynutopHas camocTosiTenbHas paboTa, KOTOpasi OCYIIECTBISETCS MOl HEMOCPEACTBEHHBIM
PYKOBOJCTBOM IIPENOJABaTEIIs] HA CECMUHAPCKUX U MIPAKTUYECKUX 3aHATHAX.
Ha npaktuueckux 3aHATHSAX [0 AWCHUIUIMHE HE MeHee | uyaca U3 JABYX OTBOAMTCS Ha
CaMOCTOSITENIbHOE pelleHue 3a1ay. [IpakTuyeckue 3aHATUS CTPOUTCS CIELYIOIUM 00pa3oM:
1. BBoaHasa npernonasarens (Len 3aHATHS, OCHOBHBIE BOIPOCHI, KOTOPBIE JAOKHBI OBITH
PacCMOTPEHBI).
2. Bernelit onpoc.
3. Pemienue 1-2 TUNIOBBIX 3aJ1a4 y TOCKH.
4. CaMOCTOSITEIIbHOE pPEIICHHE 3aa4.
5. Pa36op THNOBBIX OIMOOK IpPU pEIleHUH (B KOHLE TEKYLIEro 3aHATHs WJIM B Hadaje
CJIEIYIOILIETO).
2. BHeayauTopHas caMoCTOsITeNIbHAs paboTa, B OCHOBHOM, BBIIIOJIHSETCS B BU/IE€ JOMAIIHUX 3aJJaHUN
I10 PELICHHUIO 3a/1a4 110 KaX10M TeME Kypca.
IIpu BBIIOJTHEHUHN ayAUTOPHOM U BHEAY IUTOPHOM CaMOCTOSATEIbHOM PabOThI HCIIOJIb3yeTCs yueOHoe
nocobue Yymak B.B. BonnoBas ontuka B npumepax u 3amadax. M3maremscto UTY. MpkyTck,
2012r
[Ipy BBINONHEHUH J1IAOOPATOPHBIX PadOT U CAMOCTOATEIbHOW MOATOTOBKM K MX BBIIOJHEHUIO
ucnonb3yercs yudeObHoe mnocodbue JL.M. Illenuna, B.B. UYymax, B.B. Jleisranos Onruka.
JlabopaTopusbrit mpaktukym N3parenscteo UT'Y. Upkytcek, 2019 r

4.5. [lpumepHasi TeMaTUKA KYPCOBBIX padoT (MP0eKTOB) (IPH HAJIMYMH)

KypcoBbie paboThl y4eOHBIM IJIAHOM HE MPEyCMOTPEHBI



V. Yuebno-meroauieckoe u audopmannonnoe obecnedenne JHCHHILIHALI (MOIYJIN)

a) ocnoenan tumepamypa

. Kanureescknit, H.W. Boanosas onmuka [Dnexrpounsii pecype] : yueb.nocobue / H. U.

Kamwreenckaii. - Mockea : Jlans, 2008. - 466 c. : ni. - (Knaccuueckas yueGHas nureparypa 11o
pusnke) (JIyamme xiaccuueckue yuebunku). - Pexxum gocryna: 95C "Hanarenscrso "Jlans". -
Heorpanny. soctyi. - ISBN 978-5-8114-0666-1

. Bonnosas ontika B npuMepax # 3agauax [ Tekcr] : yueb. nocoGue : B 2 4./ B. B. Uymaxk ;

Hpxyrekuii roc. yn-t. - Mpkyrek : U3n-so UI'Y, 2012 - . - 20 cm. - ISBN 978-5-9624-0579-7. (82
3K3)

. Bonnosas onTuka B npHMepax  3ajaqax [DnexkTpoHHbIH pecype] : yueb. mocobue 82 4./ B.

B. YUymak. - DBK. - Upkyrcxk : UI'Y, 2012 -
. - Pemum pocryna: 943 "Bubmorex”. - Heorpanuy. gocryi.
Y. 1. - ISBN 978-5-9624-0579-7

. JLU. lllenuna, B.B. Yymak, B.B. JIeiaranos Onruka. JlaGoparopustit npaktukym: yued.mocobue :

. | UpkyTexnii roc. yu-1. - Upkyrek : U3a-so UI'Y, 2019 - . - 20 cm. - ISBN 978-5-9624-1754-7. —
(70 3x3)

. Cusyxun, Jlmutpuii Bacunsesny. O6mmuit kype ¢puzukn [Teker] : yueG.nocobue s cryn. dus.

cnen. By3os / J1. B, Cusyxan. - 3-¢ u3j., crep. - M. :@usmammr. - 22 cMm. - ISBN 5-9221-0229-X.
— T.4: Onmaxa. - 2013, - 791 c. : un. - Ykas.umen: c. 780-782. - [Ipeam. ykas.: c. 783-791. -
ISBN 5-9221-0228-1. — (30 9x3)

. ®usuyeckas onruka [Teker] : yueb.uia crya.y308,00y4.110 Hanp.u cren."®nzuka" / C.A.

Axmanos, C.JO. Hukatun. - M. : M3a-so MI'Y, 1998. - 656 c. : u. ; 24cm. - ISBN 5211039068
(42 2K3)

. 3anaun no obmei dusnke [Dnexrponnsii pecype] / M. E. Upoaos. - DneKTpoH. TEKCTOBBIE JIaH. -

Mocksa : Jlaus", 2018. - 416 c. : w1, Tabn. - (Knaccuueckue 3a1a4HHKH H IPAKTHKYMEI)
(YueGunkn ana syzoe. Cnennansnas autepatypa) (Knaccnueckas yueGHas nuteparypa

1o ¢usuke / peacos. : K. U. Andepos (npea.) [u ap.]). - DBC "Jlaus". - Heorpasus. 10CTYN. -
ISBN 978-5-8114-0319-6 : b. ..

OONOAHUMEeTbHAA Jdumepamypa

1.

Axmanos C.A .Cratucriyeckas pagnodusnka u ontuka., Ciyvaiiasie koaeGanns U BOJHB! B
muHeHHBIX cuctemax Maa. 2. [Dnexrpornsiii pecype] / C. A. Axmanos, 0. E. lsaxos, A. C.
Yupkun. - Mocksa : @UIMATIINT, 2010. - 428 ¢, ; wi. - JJocryn 8 9BC "JIAHB". -
Heorpanny. goctyn. - ISBN 978-5-9221-1204-8

2. Byruxos E.W.Ontaka [Dnexrponnsiit pecype] / E. K. Byruxos. - Mocksa : Jlaus, 2012. - 607 c. :

wi. - (Yuebuuxu ana pyzos.Crnenuanssas murepartypa). - Pexum goctyna: DBC "HUanarenserso
"Jlans". - Heorpanuu. noctyn. - ISBN 978-5-8114-1190-0

3. B.M. Kpacos, Onmaxa [Teker] : kommsiorepnstit npaktukym: Yueb. nocobue / B.M. Kpacos,

B.JL Maneprsiii, B.B. Yymax ; @ei. arenrerso no obpasosannio; Upkyr. roc. yu-1 . - Upkyrek :
Han-so UI'Y, 2005. - 90 ¢. : un ; 21 em. - (KomnbioTepHsie TexHoN0rHH B (u3uke). — (31 3k3)

HurepHer HCTOYHAKH
e http://www.phvsdep.isu.ru/kosm/method/informy/2/title2.pdf Caepe
e http://window.edu.ru/window/library?p rid=30126 L8

o http:/www.ph Jdsu.ru/

6) nepuoouvecxue uzoanus
- HeT.

8) cnucoxk asmopekux memoouveckux paspabomox Vuebrnoe nocobue.
o  Komneiorepusie texnonorun B pusuke. Yacts 2. DKCepHMEHT ¢ KOMIIBIOTEPHOMN
noanepxkoi: Apramornos M.®., I'nazynor 0.0., Kpacos B.H., KpuuGepr M.A., [Tanepusiit
B.JL., Yymak B.
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¢ Yymax B.B. Bonmosas onTika B npuMepax u 3aadax [Texct] : yye6.nocobue : B 2 4. / B.
B. Yymak ; UpkyTckumit roc. yu-T. - Upkyrek : Uan-so UT'VY, 2012 - . - 20 cm. - ISBN 978-5-
9624-0579-7. — (823K3)

e JLH. lllenmna, B.B. Yymak, B.B. JIsisranos Onruka. JlaGopaTopHslit npakTHKyM:
y4eb.nocobue : . / Upkyreknit roc. yu-T. - Hpkyrek : U3p-so TV, 2019 - . - 20 cm. - ISBN
978-5-9624-1754-7. — (70 3x3)

e DJIeKTPOHHAA BEPCHA KOHCIEKTOB jeKuuit aBT. Yymak B.B.

2) bazvl OanHblX, UHHOPMAYUONHO-CRPABOYHBIE U ROUCKOBBIE CUCTHEMb
e DY3 «bubnuotex» https://isu.bibliotech.ru/
e DBC «Jlauey http://e.Janbook.com/
o DBC «PykonT» http://rucont.rw/
e DOBC «Aibyxe» hitp://ibooks.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI (MOAYJIS)
6.1. YueOHO-1200paTOpHOE 060pPy/10BaHUE!
e JleKkuuu M MPaKTHYECKUE 3aHSATHUS MPOBOAITCS B ayJAUTOPUN 000PYA0BAHHON
MYJIbTUMEIUHHBIM IPOSKTOPOM U HOYTOYKOM.
e lmeercs HAOOP ISl IEMOHCTPAIHIL: TOJIYTIPOBOHUKOBBIN Jiazep, HaOop
T(QPAKIUOHHBIX PEIIETOK, IIEIEH.
e lcnonp3yercss KOMIUIEKT KOMIBIOTEPHBIX MPE3EHTANI MO0 BCEM pasfesiaM Kypca aBT.

Yymak B.B.

e JlaGopaTopHblii NPAaKTUKYM IO AUCLUUIUIMHE MIPOXOAUT B 000pyIOBaHHOM 1aboparopun
(;mab 211)

. Ha dakynprere nmeeTcs KOMIBIOTEPU3UPOBAHHAS Ay AUTOPUS, TPETHAZHAUCHHAS JIJIS

CaMOCTOSITENIbHONW PabOThl, C HEOTPAHWYEHHBIM JIOCTYIIOM B MIHTEpHET, cTaHAapTHBIE CPEeICTBAMU
MIPOCMOTpA MPE3EHTALUN U IPYTUX MAaTEPUAIIOB 110 KypCy.
J NmeroTted crivcku 3ajaHuii 1 METOAMYECKOE PYKOBOICTBO B 3JIEKTPOHHOM M [IEYaTHOM
BHUJIE, B TOM YHUCJIE B aBTOPCKHUX YUEOHBIX TOCOOUSX.
1.2. IlporpaMmmHoOe oGecnieyeHue:
Hcnoan3yercsi nporpammHoe obOecniedenune k mocoomrwo B.UM. Kpacos, B.JI. Ilanepnsiii, B.B.
Uymak Omntuka Komnbiorepusiii npaktukym. PUO  UI'Y, wucnone3yercss B KadecTBe
JEMOHCTPALIMOHHOIO0 MaTepuaa
e Cranpaptasle cpeacrsa Windows u MS Office qyis paGoThl ¢ npe3eHTanusMu,
e CTaHJapTHBIE CEPBUCHI Ir100anbHOI cetu MHTepHeT
6.3. Texuuuyeckue U 3J1eKTPOHHbIE CPeACTBA:
Jlng npoBefeHUs MPAaKTUYECKUX M JIEKIIMOHHBIX 3aHSITUH B KayeCTBE JEMOHCTPALlMOHHOIO

000pYyI0BaHUSI MCHOJB3YIOTCA MPOEKTOP, dKpaH. Mcronb3yloTcss coBpeMeHHbIe 00pa30BaTelIbHbIE
TEXHOJIOTUH: HH)OPMAIMOHHBIE (JICKIIMHU U pe3eHTauu B POwer Point), mpoekTHbIe (MyJIbTHMEIHA,
BUJICO, TOKYMEHTalbHbIe (uiIbMbl). Mcronb30Banue rino6aabHONH KOMITBIOTEPHOM CETH MO3BOJISET
o0ecneunTh JOCTYMHOCTh VIHTepHeT-pecypcoB U pealn30BaTh CaMOCTOSITENBbHYIO paldoTy
CTYJEHTOB.

Jnst opraHu3anuu U KOHTPOJISI CAMOCTOSITEIFHOW paboThl CTYNEHTOB ucmonb3yercs D0C

YHUBCPCUTCTA, IAC pa3MCIICHBI MATCPUAJIbI U aBTOPCKHUC JICKIIUU U 3aHATHUA
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VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHU
Kypc nMeer 351eKTpOHHYIO BEPCHIO 1JIs IIPE3EHTALIUN.
Jlexuuy 4YUTAKOTCA C MCHOJb30BAaHUEM COBPEMEHHBIX MYJIbTUMEIUNWHBIX BO3MOYKHOCTEH U
MPOEKIIMOHHOTO 000pyJ0BaHUs. VCIIONIB3YIOTCS MHTEPAKTHBHBIE TEXHOJITOTHU

VII1.OOEHOYHBIE MATEPUAJIBL JJI51 TEKYIIEI'O KOHTPOJIA 1
ITPOMEXYTOYHOU ATTECTALLUU

Tunwi KOHmMpPOJIAL yCneuHoCmu 0C60€EHUSL nPpOcpamMmMbl Cmy()eHWIOM N

. TEKYILUA KOHTPOJIb YCIIEBAEMOCTH;
. MIPOMEKYTOUHASI ATTECTALIMS;
o UTOTOBAsI TOCY/IAPCTBEHHAS aTTECTAIUS.
Texymuii KOHTPOJb YCIEBAEMOCTH — OTO TNPOBEpPKa YCBOEGHHUA Y4YeOHOro Marepuaa,

PEryJIIPHO OCYLIECTBIIsIEMasl Ha IPOTSHKEHUU CEMECTpa.
[TpomeskyTouHas aTTecTanus (3a4eT, 5K3aMeH) - 3TO OL[EHKAa COBOKYITHOCTH 3HAHUM, YMEHUH,
HaBBIKOB 110 AUCHUILIMHE B LIEJIOM WM 110 €€ pa3eiiaM.

®opMbI NPOMEKYTOYHOTO H HTOTOBOI0 KOHTPOJIA
Texkymasi arrecrauusi NpPoBOAMTCA exeHexenbHo. Kpurepuit GopMupoBaHHMs OLEHKH —
MOCEIIAEMOCTh 3aHATUH, aKTUBHOCTh CTYJCHTOB Ha JICKIHMAX U CEMHUHAPCKUX 3AHITUAX, YPOBEHBb
MOJIrOTOBKH K CEMHHApaM, BBIIIOJIHEHHE JJOMAIIHUX PadoT.
J1s nmosydeHHus IONMYCKa K JK3aMeHY CTYACHT 0Os3aH PEIIUTh HE MEHEE JBYX NMHChMEHHBIX
KOHTPOJIbHBIX, BBIIOJHUTH BCE JOMAIHHE 3aJaHMUs M YCIEIIHO BBICTYNMTh Ha ceMuHape. [lis
JIOITyCKa K 9K3aMEeHy Heo0XxoauMo HabpaTh He MeHee 30 0asuioB.
Ilpomescymounan ammecmayua npogooumca 6 ¢popme xkzamena. Kpome mozo, oucyuniuna
gKnouena 6 npoepammy Mmozoeoi cocyoapcmeennoti ammecmayuu. B sx3amenayuonnou pabome
Ha 20cy0apcmeeHHOM IK3AMEeHe UMEEmcsl KaK MUHUMYM 00HA 3a0aya No OAGHHOMY KYPCY 8 KadHCOOM
sapuanme.
VYCTHBIN 9K3aMeH MPOXOAUT MO OMiIeTaM, KaXJbli U3 KOTOPBIX COIEPKUT JBa BOIPOCA U 3aJauy.
O060061eHHas cxema Ouiiera IprBeIeHa HIKE
buner Ne

1. Bompoc mis nposepku ypoBHsi oOyuenHoctd 3HATDH

3. 3amaua s npoBepku ypoBHs o0yueHHocTH BJIAJIETH*

Kaxnapiii Bompoc COAECPKUT OAWH NYHKT MPOrpaMMbl Kypca WM €ro 4acth. s mosryyeHus
MOJIOKUTETTFHOU OLIEHKH HEOOX0AMMO, Ha0paTh CYMMY OaJIJIOB IO TEKYIIEH aTTECTAIlMH U SK3aMEeHY
He MeHee 60 6auioB.
B mpormecce KOHTpods mpoBepsieTcs CcHOPMHPOBAHHOCTH CIEAYIONIMX OOIIEKYJIbTYPHBIX H
po¢eCCUOHATHHBIX KOMITETEHITHHA
e (CrmocobeH mpuMeHATH 0a30Bble 3HAHWA B 007MacCTH (U3HKO-MATEMATHYECKUX U (WIIH)
€CTECTBEHHBIX HayK B cdepe cBoeil nmpodeccronanbHoi nestensroctr; (OITK-1)
v OIIK-1.3. ucnonb3yet 0a30BbIe 3HAHUA B 00J1aCTH (PU3MKH B CBOEH NPOdecCHOHATBHON
JIESITETbHOCTH
e (CnocobeH MPOBOIUTH HAy4YHbBIE HCCIEAOBAHUS (DPU3NYECKHX OOBEKTOB, CUCTEM M IPOIECCOB,
00pabaThIBaTh U MPEJICTABIATH SKCIIepUMeHTaNIbHbIC TaHHbie (OITK-2)
v OIIK-2.1 3HaeT OCHOBHBIE HAYYHBIE METOIbI TEOPETHYECKOTO U IKCIIEPUMEHTAIILHOTO
UCccIe0BaHus 00BEKTOB, IPOIIECCOB U SBICHUIN
v OIIK-2.2 [IpoBOAMT Hay4YHbIE HCCIIEA0BAHMS (PU3NUECKUX OOBEKTOB M AHAIM3UPYET PE3YIbTAThI
WCCIIEIOBAHUHN
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npwiokeHnu. KpoMe 3Toro k Kypcy npuiaraercst TecT Uil IporpaMMHUPyEMOT0 KOHTPOJIS

coaepaiuii 2 Bapuanta u 50 BorpocoB. TecT BKIIIOYAET CIAEAYIONINE BUIbI 33 IaHU |

ko E

3aJjaHus C €IUHUYHBIM BBIOOpOM oTBeTa (1-35);
3aJJaHKsI C MHOJKECTBCHHBIM BBIOOpOM (36-43)
3aJ[aHus Ha YCTaHOBJICHUE COOTBETCTBUS (44-47)
3aJ[aHus Ha YCTaHOBJICHUE MTPABUIIbHOM TTOCIeI0BaTeIbHOCTH (48-49)
3aaHus OTKPHITOH hopMel. BeTaBbTe mpomymienHoe ciioBo (50)

Buapl KOHTPOJIA U aTTECTAllUU IPUBCACHLI B Taﬁnnue

HporpaMMa OICHUBaAHUA KOHTpOJIpreMOﬁ KOMIICTCHIIUHA

KonTposmpyembie | Kontpou [Tokazarenb Kpute HaunmenoBanue
TeMbl (pa3aeJibl) HpyeMble puit OC?
KOMIIETeH ouenu | 3 TK 1A%
uuu/ BAHUS
HHIMKATO
pbl
BBEJIEHME. OIlK-1 Bomnpocsl B
OcHOBHBIE 3TAIbI (OIIK-1.3) 3K3aMEHALHO
Pa3BUTHS ONTUKH HHOM Oujere
I. | OcHoBBI OIlK-1 bannbr 3a 0,5/1 | PasnoypoBu | Bompocki B
aekTpoMarauTHO# | (OITK-1.3) | BBIIOJIHEHHOE Oann €BbIC 337]a4M | SK3aMeHAaI1O
TeOpPUH CBeTa 3ajiaHne 3a U 33/1aHUS HHOM Ounere
Ba3OBLI?/ [ToBbI saady
IMIC€HHBIN
YPOBEHb
Il. | U3ayuyenne OIlK-1 bamnsr 3a 0,5/1 | PasnoypoBu | Bompockr B
CBETOBBIX BOJIH (OITK-1.3) | BBIOJIHEHHOE | O €BbIC 337]a4M | SK3aMEHAIO
OIIK-2 3aJaHue 3a U 3a7aHus HHOM Oujere
(OIIK-2.1 | bazoswrit/IToB | 3amauy | 3amaHus mo
OIIK-2.2) | bllICHHBIH nabopaTopH
YpOBEHB bIM paboTam
OIIK-1 Beinonnenue 1 6amn | HabGop Bompocsr B
(OINK-1.3) | koMObIOTEPHO | 3a 3aIaHuI 9K3aMEHAINO
OIIK-2 7| 3a/laHu | KOMITBIOTEPH | HHOM OuiieTe
(OIIK-2.1 | maboparopHOi | € oro
OIIK-2.2) | paboTsl IIPAKTUKyMa
I11. | UaTepdepenuus OIlK-1 bamnsr 3a 0,5/1 | PasnoypoBu | Bompocki B
cBeTa (OIIK-1.3) | BBIMOJIHEHHOE | OayI €BLIE 33J]aYM | DK3aMEHAaIHO
OIlK-2 3a7JaHue 3a U 3aJaHusa HHOM OuJiere
(OIIK-2.1 | bazoserit/IToB | 3amauy | 3amaHus mo
OIIK-2.2) | bllICHHBIH nabopaTopH
YpOBEHBb bIM paboTam
OIlK-1 bamner 3a 2 KonTponbaa | Bonpocs B
(OIIK-1.3) | BemmoniHeHHOE | Oayuia | st pabota 9K3aMEHaINO
OIIK-2 3aaHue 3a HHOM OHIIeTe
(OIIK-2.1 3a1auy
OIlK-1 Brinonnenue 1 6ann | Habop Bormpocsr B
(OIIK-1.3) | koMIBIOTEPHO | 32 3a/1aHUI 9K3aMEHaINO
OIIK-2 51 3a/IaHM | KOMITBIOTEPH | HHOM OmiieTe
(OIIK-2.1 | naboparopHoil | e oro
OIIK-2.2) | paboTsI IpaKkTHKyMa
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IV. | Indpakous ceera | OIIK-1 bannsl 3a 0,5/1 | PaznoypoBu | Bompockr B
(OIIK-1.3) | BeITOSTHEHHOE | Oasut €BbIC 3a7]a4M | K3aMEHAIHO
OIIK-2 3aJjaHne 3a ¥ 33/1aHUS HHOM Ousere
(OIIK-2.1 | bazossnit/IToB | 3amady | 3agaHus 1o
OIIK-2.2) | bllICHHBIH nabopaTopH
YpOBEHb bIM paboTam
OIIK-1 bannsl 3a 2 KonrtpossHa | Bompocs! B
(OIIK-1.3) | BemmoniHeHHOe | Oaymia | st pabora 9K3aMEHAIIHO
OIIK-2 3aJjaHne 3a HHOM Ousere
(OIIK-2.1 3a/1a9y
OIlK-2.2)
OIIK-1 Brimonaenue 1 6amn | Habop Bompocsr B
OIIK-2, KOMIIBIOTEPHO | 32 3alaHuI DK3aMEHaLIO0
OIIK-1 " 3a/IaHM | KOMITBIOTEPH | HHOM OmiieTe
(OIIK-1.3) | nabopaTtopHoii | € oro
OIIK-2 paboTsI MPaKTHUKyMa
(OIIK-2.1
OIIK-2.2)
V. | Hoasipuzauus OIlK-1 bannsr 3a 0,5/1 | PasnoypoBu | Bompocsi B
cBeTa (OIIK-1.3) | BeIONTHEHHOE | Gaiwt €BbI€ 3a1a4d | DK3aMEHAaI1O
OIIK-2 3aJjaHue 3a U 3aJ]aHus HHOM Ouiiere
(OIIK-2.1 | bazoswiit/IloB | 3amauy | 3amaHus mo
OIIK-2.2) | bllICHHBIH nabopaTopH
YpOBEHb bIM paboTam

Vi 1. OIlK-1 PasnoypoBH | Bompocsl B
Pacnpocrpanenne | (OIIK-1.3) €BbIC 33J]a4M | SK3aMeHAaI1O
cBeTa B OIIK-2 Y 3aJIaHus HHOM Owmiiere
H30TPONHBIX (OIIK-2.1 3agaHus Mo
JuHeHbIX cpenax | OIIK-2.2) nabopaTtopH

BIM paboTam

Vi 2. OnTuka OIlK-1 bamnnel 3a 0,5/1 | PasnoypoBu | Bompocki B
AHU30TPONHBIX (OITK-1.3) | BBIOJIHEHHOE | O €BbIC 337]a4M | SK3aMEHAIO
cpen OIlK-2 3a7aHue 3a U 3aJaHus HHOM Ouiere

(OIIK-2.1 | bazoswiit/IToB | 3amauy | 3amaHus Mo
OIIK-2.2) | bllICHHBIH nabopaTopH
YpOBEHBb bIM paboTam

Vi 3. Hesqiuueiinas OIlK-1 Bormpocsr B

ONTHKA (OIIK-1.3) 3K3aMEHAaINO
OIlK-2 HHOM OwmiieTe
(OIIK-2.1
OIIK-2.2),

VIl | OcHoBbl OIlK-1 bamnsr 3a 0,5/1 | PasnoypoBu | Bompocsr B
reoMeTpuYecKoi (OIIK-1.3) | BeIOSTHEHHOE | Oasut €BBIC 33JIa4M | dK3aMEHAIHO
ONTHKH. OIlK-2 3aJaHue 3a U 3a1aHUA HHOM OuJiere

(OIIK-2.1 | bazoswrit/IloB | 3amauy
OIIK-2.2) | bllICHHBIH
YpOBEHBb

VIl | OcHoBHBIE OIlK-1 bamnsr 3a 0,5/1 | PasnoypoBu | Bompocsi B
¢poromerpuueckne | (OINK-1.3) | BeimomHeHHOE | Gasut €BBIC 33JIa4M | dK3aMEHAIHO
BEJIMUYMHBI, OIlK-2 3aJaHue 3a U 3aaHUA HHOM OuJieTe
CIIOCOOBI X (OIIK-2.1 3a1auy
H3MepPeHusl. OI1K-2.2)
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bazoserit/[1oB
BIIIICHHBIN
YPOBEHBb
OIIK-1 banner 3a 2 Kontponbna | Borpocsl B
(OIIK-1.3) | BeimosiHeHHOE | Oayuta | st paboTta 9K3aMEHAIIHO
OIIK-2 3aJaHue 3a HHOM Ouiere
(OIIK-2.1 3a/1auy
OIIK-2.2)
Bce pa3znennt OIIK-1 bannei 3a B Tect
(OIIK-1.3) | BBITOJIHEHHOE | COOTBE
OIIK-2 3a/laHue TCTBUH
(OIK-2.1 c
OIIK-2.2) UHCTPY
KIUen
K
TECTy

! Paznen, TeMa IUCIMIIIMHBI YKA3BIBAIOTCA B COOTBETCTBUM ¢ pabodeil mporpaMMoil JUCIIUILTHHBI
(Momyms)

2 OC — OlIEHOYHOE CPEJICTBO

STK - TEKYIIUN KOHTPOJIb

4 TTA — mpomekyTOUHAs aTTeCTaIus

1) JleMoHCTpanHOHHBI BAPHAHT KOHTPOJILHOI pa6oTsl Nel
Bapuanr 1.

1.

C nomol1p0 TOHKOM coOuparoieil CTEKIIIHHOM JIMH3bI C TIoKa3aTesieM npenomiieHus N =15
IIOJIyY€HO JIEWCTBUTENIbHOE N300paxeHue rnpeamera Ha paccrostHuu 10 cm ot nun3sl. [locne
TOrO, KaK MpeIMeT M JIMH3Y TMOMECTHJIM B BOJY, HE MEHSS PAcCTOSHUS MEXIY HHUMH,
n300paXkeHue MoIy4Yriioch Ha pacctossHuu 60 cMm ot nuH3bl. Haiitu dokycHoe paccrosiHue

JIMH3bI B BO3JYX€C, €CJIN ITOKA3aTECJIb IIPCIIOMIICHHUA BOAbI I’]g =4/3

VY TOHKOW JIBOSIKOBBIITYKJIOW JIMH3bI cepeOpUTCs o/HA M3 noBepxHocTed. Halit dokycHoe
paccrosHue f TOIXy4eHHOro TakuM o0Opa3oM 3epkasia. Paguyc KpHUBM3HBI YHCTOM
nmoBepxHocTU R1, paanyc KpuBU3HBI TOCepeOpPEHHOM MOBEPXHOCTH R,

JIunza ¢ pokycHbIM paccTosHueM f= 10 cM cienaHa U3 cTeKiIa ¢ MOKa3aTeneM MpeJoMIIeHUs
n = 1,5. Haiitu ¢pokycHoe paccrosiaue f1IMH3bI, MOMEIIeHHO B Boay (n1 =4/3).

Han nentpom kpyrioil miomanku BUCHUT Jamna. OcBenieHHOCTh Ei1 B IIEHTpe IUIONIAAKH
paBHa 40 1k, E2 Ha kparo miomaaku paBHa 5 nk. [lox kakum yriaoM @ mafaroT Jydd Ha Kpai
IIOLIAIKH?

2) Oopa3sen TecTa Mo TeMaM «JIEKTOPOMATHUTHBIE BOJIHBI. IHTepdepeHus cBeTa»

Samanue 1

snexrpudeckoro ( E ) u marautnoro ( H ) noneit B snexrpomarautuoit
BOJIHE. BEeKTOp MIOTHOCTH MOTOKA YHEPTUHU SIEKTPOMArHUTHOTO TOJIS
OPUEHTHUPOBAH B HAIIPABJICHUH ...

1

z

(%)

Ha PUCYHKC ITOKa3aHa OPUCHTALIUA BEKTOPOB HaprDKéHHOCTI/I

2 3; 4,

3aganue 2
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Ha  pucynke mnpencraBieHa  MrHoBeHHas  (ororpadus
JIEKTPUYECKON COCTAaBJIIOLICH 3JIEKTPOMArHUTHON BOJIHBI,
nepexodieit u3 cpeasl 1 B cpeny 2 nepneHAUKYISIPHO TpaHUIle pa3/erna
AB.

OTHolIEHUE CKOPOCTH CBETa B cpefie 2 K ero cKopoctu B cpene 1
PaBHO ...
1); 1,5 2) 0,67; 3) 1,75; 4) 0,84.
3ananmnel

[losiBneHne UBETHBIX paayXHbBIX ISATEH HA IOBEPXHOCTU BOJbI, IMOKPHITOW TOHKOU
OCH3MHOBOM WJIM MACJISTHOM TUICHKOU SIBJISICTCSI CTICJICTBUEM SIBIICHHUS. ...

1) Uurepdepenniuu cBera; 2) dudpakiuu cBera;
3) [lonspuszanuu cBera; 4) ducnepcuu cBera.
3aganue 4

PazHocTh X012 1ByX nHTepdepupyromux aydeit paBHa A/4 (A — muyirHa BOJIHBI). Pa3HOCTH
(a3 xonebaHmii paBHa:
1) 45°; 2) 30°; 3) 60°; 4) 90°.
3ananue 5
CKJTapIBAOTCS JIBA TapPMOHHMYECKUX KOJICOAHHSI OJHOTO HAMPAaBICHUS C OJUHAKOBBIMH
4acTOTAMH ¥ PaBHBIME ammumiryiamu Ao, Ilpu pasHocrn ¢a3 A@ =7 ammmryna

PE3YIbTUPYIOLICTO KoJIeOaHUs paBHa...

1)0: 2) Ao/2: 3) Aon/3; 4) 2A0.

3aganme 6

[Tpu wHTEpdEepeH KOTEPEeHTHBIX JTy4del ¢ JauHOM BonHBI 400 HM MakCHMyM BTOPOTO
MOPsAIKAa BOZHUKAET MIPU Pa3HOCTHU XOJa ...
1) 400 uMm; 2) 200 uMm; 3) 800 um; 5) 100 um.
3amanme 7

W3 mnpuBeneHHBIX YTBEP)KICHUH, KAacalolIUXCsl CIOXEHUS BOJH, BEPHBIM SIBJIIETCS
CIIEYIOIIEE YTBEPKIACHUE:
1) cymmapHasi MHTEHCUBHOCTD IPU UHTEP(PEPEHIIUH ABYX KOI€PEHTHBIX BOJIH 3aBUCUT OT Pa3HOCTHU
(a3 uHTEpPEepUPYIOIINX BOJIH;
2) npu uHTepEepeHIMH KOTePEHTHBIX BOJH OJMHAKOBOH WHTEHCUBHOCTH CyMMapHas
MHTEHCUBHOCTh PaBHA Y4€TBEPEHHOW NHTEHCUBHOCTHU KaXKI0W BOJIHBI;
3) mpH CIIOKEHUU KOTEPEHTHBIX BOJIH CyMMapHas MHTEHCHUBHOCTb paBHAa CyMME MHTEHCHUBHOCTEN
CKJIa/IbIBAEMBIX BOJIH.
3aganue 8

KorepeHTHbIE BOJIHBI C HAUaIbHBIMU (a3aMH @1 U ®2 U Pa3HOCTHIO XOAa A MpHU HAT0XXEHUU
MaKCUMaJIbHO 0CIa0ISIOTCs Iy BhimosiHeHun yeaosus (K=0, 1, 2)...
1) A=M4; 2) o1 — @2 = 2km; 3) A=Kkh=2kA/2; 4) A= (2k+1)N/2.
3aganue 9

Jlnis Toukn A onTHYecKasi pa3HOCTb X0Ja JIydel OT JIByX KOI€peHTHBIX HCTOYHHUKOB S1 1 Sz
paBHa 1,2 Mxm. Ecnu uinHa BosHbl B Bakyyme 600 HM, TO B Touke A
OyZIeT HaOmoaaTheA. . .

1) MmakcuMyM HHTEpEPEHIINU, TaK KaK pa3HOCTh X0/1a paBHA YETHOMY o--~" ":,; A
YHCITy TTOJTYBOJIH; S -7
2) MUHUMYM HHTeppepeHIuH, TaK KaK pa3HOCTh XOJla paBHa o

HEYETHOMY YHCITy ITOITYBOJIH;

3) MUHUMYM UHTep(DEepeHINH, TaK KaK pa3HOCTb X0Jla paBHA YETHOMY

YHCITy TTOJTYBOJIH;

4) MakcuMyM HHTep(dEpeHIINH, TaK KaK pa3HOCTh X0J1a paBHa HEYETHOMY YHCITY IOJTYBOJIH.

[Tepeuenb BOMPOCOB K IK3aAMEHY

Bce TembI kypca, comepikarcs B OmiieTax.
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Oo0pa3en 3K3aMeHALIMOHHOT0 OMJIeTa

3K3AMEHAIIMOHHBIN BUJIET Ne 1

Jucnmunumnaa Konebanus u BosHbL Ontuka ~ b1.0.12.03

Hanpagsaenue noarorosku 03.03.02 ®usnka

1. Bomnpoc mis npoBepku ypoBHs o0ydennoctd 3SHATD
VYpaBHenust Makcseiia. Bosnsl B BakyyMe. BoinHoBoe ypaBHeHue. [1nockue MOHOXpoMaTudeckue
BOJIHBI (CKaJIIPHBIC U BEKTOPHBIC).

2. Bompoc st mpoBepku ypoBHs o0ydenHoctd Y METB*
CBoiicTBa INIOCKUX BOJIH: MIONEPEYHOCTD, CBSI3b MEX/Iy KOMIIOHEHTaMHU, ojsipusanus. [Ipencrasnenue
MJIOCKOM BOJIHBI B KOMILIEKCHOH (hopme. Chepudeckue BoiaHbL. CTosTune
5100 1 125

3. 3agaua ans npoBepku ypoBHs o0yueHHoctu BJIAJIETH*
Ha pucynke nokasana cxema uatepdepomerpa st U3MEPEHUs TI0Ka3aTenel IpeoMICHUS
MPO3PAYHBIX BEIECTB.
3meck S — y3kas mienb, ocBemaemas MOHOXpomaTuueckum ceetoM A =589 um, 1 u 2 — nBe
OIMHAKOBBIE TPYOKH ¢ Bo3ayxowm, minHa kaxaoii  u3  xoropeix | =10,0 e, D — mumadparma c

nByms mensamu. Kora Bo3ayx B TpyOke | 3aMeHMIM aMMHAKOM, TO UHTEP(QEPEHIMOHHAs KapTHHA
Ha skpare J cmectuiack BBepx Ha N =17 mosnoc. [Tokazarens npenomieHus BO3ayxa

n= 1,000277 . OHpe,I[CJ'II/ITb IIOKa3aTeClIb IIPCIOMIICHUA aMMHaAKa.

[Tenarornyeckuii paOOTHHUK B.B. Uymak
UCB)
3aBenyromnuii kageapoit A.A. I'aBputtok
(moxmnuce)
« » 2024 r.

Kpurtepuu onenku:
MaxkcumasbHblii 6au1 - 40 6a/u10B
OrtBer Ha Bomnpoc 1 - 10 6an110B
OtBer Ha Bonpoc 2 - 10 6a/10B
OTtget Ha Bonpoc 3 - 20 6a10B

Paspadorumnkm:

%’ﬂ.’ JIOIICHT Yywmak B.B.
(moamuce)

[Tporpamma paccMoTpeHa Ha 3aceaHnu Kadeapsl oOmiel 1 SKCIepUMEHTAIbHON (PU3UKU

«21» despans 2025 r.
[Tpotokon Ne _5 < #
3aB. kadenpoii /:i,/ n.¢.-M.H., A.A. I'aBpuitrok

Hacrosilmasi mporpamMa He MoOKeT ObITh BOCIPOU3BeeHA HHU B Kakoil ¢opme 0e3

MpeABAPUTEILHOT0 MMCHMEHHOT0 pa3penieHust Kageapbi-pa3padoTUyuKa MPOrpaMMbl.



