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I. leu u 3aga4uu JUCIUIIMHBI (MOY/Is1)

[TporpaMMa pa3paboTaHa B COOTBETCTBHMM C OCHOBHOM oOpa3oBarenbHOl rporpammoit @I'OC 1o
Harpasienuto 03.03.02 ®usmka v npepHa3HaveHa it obecrieueHust Kypca «KosebaHusi U BOJTHBI.
OnTuKa», U3y4aeMoro CTyZileHTaMU B TeUeHre YeTBepTOro CeMecTpa.

Jucuuniinaa «Kose6anus u BoytHbL. OnITHKA» SIB/ISIETCS Pa3/iesioM Kypca o01ieit hu3uky,
U SIB/IIeTCS OJHOW W3 OCHOBHBIX B OOIIeM CHCTeMe COBPEMEHHOW TIOJTOTOBKM 0OakajaBpOB TIO
HanpassieHuto 03.03.02 dwusuka. [JuciuniivHa u3ydaeTcsli Ha BTOPOM KypcCe U ee IJIaBHOM 11e/1bI0
sSIB/IsIeTCsl co3/jaHue (yH/aMeHTalbHOM 0a3bl 3HAHUI O TMPUPOZie ONMTUYECKOTO W3MyueHHs U ero
B3aMMO/IeMICTBUM C BeILeCTBOM, Ha OCHOBe KOTOPOMl B JasbHeMIlleM MOKHO pa3BUBaThb 0Ooiiee
yrnybieHHOe U ZieTallu3upOBaHHOe U3yUeHHe JaHHOTo pasziena (M3MKHU B PaMKax L[MK/Ia KYpPCOB I10
TeopeTHuyecKol (pU3MKe U CrieljaIu3upoOBaHHbIX KYPCOB.

B cBsi3u € 3TUM (POPMUPYIOTCS OCHOBHBIE 3a/lauM Kypca.

IlepBas 13 HUX 3aK/II0UaeTCsl B MUPOBO33PEHUECKOM U MeTO/I0/I0TMUeCKOM HarpaBIeHHOCTH
Kypca. Heobxomumo cdopmupoBaTe Yy  CTy[€HTOB e[WHYIO, CTPOHHYIO, JIOTUYeCKU
HerpOoTHBOPeUrBYH0 (DM3MUYEeCKyl0 KapTUHY TIPUPO/Jbl ONTUYeCKUX siBjeHHH. Co3jaHue Takoi
KapTUHBI TIPOMCXO/JUT TMI03TAIHO, IyTeM 0000I1eHHsT SKCIIepUMeHTaIbHbIX JaHHbIX U Ha X OCHOBE
TIPOU3BO/IUTCS TIOCTPOEHWe MoJjesieid HabmoJjaeMbIX sIBJIEHHH, CO CTPOrMM 00OCHOBaHUEM
npub/IKeHNH ¥ paMOK, B KOTOPBIX 3TH MOJIeJTN [IeHCTBYIOT.

Bo - BTOpBIX, B paMKaX eAWHOrO TOAX0/a He0OXOJMMO pacCMOTPeTh OCHOBHBIE SIBJIEHUS
ONTHKY, BBIBECTM OCHOBHBIE 3aKOHbI W IIOJYYMTb WX BbIpa)KeHHWE B BHJe MaTeMaTHUecKuX
ypaBHeHUi. [Ipy 3TOM Hesb3si OrpaHUYMBATECS YMCTO TOHATHWHBIMH MMOHATUSIMU, @ HEOOXOJUMO
Hay4YMTb CTYy/JIeHTOB KOJMUECTBEHHO pellaTb KOHKPeTHble 3a/auyd B paMKaxX MPHUHATBIX
TpUO/IVKeHU .

B Tperbux, HeoOXOAMMO HAyuyWTb CTY/€HTOB OCHOBaM IIOCTAaHOBKM U TIPOBeJEHHS
(r3ryeckoro skcriepuMeHTa IO ONTHKe C TOC/eAYHOIIMM aHa/lvM30M M OLeHKOW TM0J/yueHHbIX
pe3y/IbTaToB.

I1. MecTo aucuuniuHsbl (Moay/isi) B crpykrype OITIOIT BO

HuctmrmHa "Kone6anus v BosiHBL. ONTHKA" OTHOCUTCS K 00sI3aTe/IbHON uacTh
TIPOrpaMMBbI U SIB/ISIETCSI OJJHAM U3 OCHOBHBIX B COBPEMEHHOM MOAroToBKe HaKkaaBpoB 10
Haripas/ieHuo "dusuka".

st u3yueHus JaHHOM yueOHOW AMCIUIUIMHBI He00XO[UMBbI 3HaHUSI, YMEHHUSI U HaBbIKH,
(hopMupyeMble Mpe/jieCcTBYOLUMU JUCLIMTITMHAMU
1. DexTpuyecTBO U MarHETHU3M.
MaTtemaTrueckyii aHa/us.
OuddepeHLianbHble ypaBHEHUS
TeopeTnueckass MexaHHKa.
DJIeKTPOIUHAMUKA.
Teopust BepOSITHOCTeN U MaTeMaTuyecKasi CTaTUCTHKa
[TepeueHb NoC/IeAYIOUMX YUeOHBIX JUCLUIIIVH, [/11 KOTOPBIX He0OX0AMMbI 3HaHUsI, YMEeHHsI

Y HaBBIKY, (hopMHUpyeMble JaHHOW YueOHOM AUCLUITMHOM:

® aroMHas U sifiepHasi hU3UKa,

® TepMOJMHaMHKa U CTaTUCTHUeCKasi PU3MKa,

® KBaHTOBasl MeXaHHUKa.
CrielIKypcoB: aTOMHasi U MOJIeKYJ/IsipHasi CIIeKTPOCKOMHS, J1a3epHast (pr3vKa, CrielidaibHbIN
NIPAKTUKYM I10 CIIeKTPOCKOIINY, Jla3epHasi CIIeKTPOCKOIHUS

ek wn

III. TPEBOBAHMNSA K PE3YJ/IbTATAM OCBOEHHSA JNCHOUIIVINHBI
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I[Tporiecc ocBoeHMst AUCLMIUIMHBI « Kosebanus u BosiHbL. ONTHKa» HarpaB/ieH Ha (hOpMHUpPOBaHUE
KomrneTeHLMid, B coorBercTBUM ¢ PI'OC BO u OIl BO mno jaHHOMY HaripaB/ieHHIO TOJATOTOBKU
(crietmanbHOCTH) «03.03.02 ®Pusrka» npoduib JKcnepuMeHTa/ibHasA GU3MKA M03BOJISIeT CTYAEHTY
niprobpecTy crieiyrolye KOMITeTeHLIUH:
CrniocobeH nipuMeHsIT 6a30Bble 3HaHUs B 00/1aCTH (PU3NKO-MaTeMaTUUeCKUX U (W/IH) eCTeCTBEeHHBIX HayK
B cepe cBoeit ipodeccroHanbHo AestensHocTy; (OITK-1)

- CriocobeH MPOBOAUTEL HAyUHBIE UCC/IeIOBaHUS (DHU3UUeCKUX 0OBEKTOB, CUCTEM U TIPOLIECCOB,

obOpabaThiBaTh U TIPE/ICTaB/SATh SKCIIepuMeHTabHbIe AaHHble (OTTK-2)

ITepeueHb MIAHUPYEMbIX pe3y/IbTAaTOB 00yUeHHs M0 JUCHUIUTHHE (MO/Y/II0), COOTHECEHHBIX C
HHAMKATOPaMH JJOCTKeHUsI KOMIIeTeHI[Ui

3HaeT OCHOBHbIE HayUHbIe
METOZIbl TEOPETHUECKOTO U
9KCTIePUMEHTaTbHOTO
HCC/Ie/JOBaHUS 0OBEKTOB,
TIPOLIECCOB U SIBJIEHU

OIIK-2.2

[TpoBOUT HayUHbIE
UCCIeIOBaHUST (PU3NUECKUX
00BEKTOB M aHA/TU3UPYEeT
pe3y/bTaThl UCC/Ie/[OBaHUIM

Komnerennus NupukaTopsl Pe3ybTaTsl 00yueHus
KOMIIeTeHIUH
OIIK-1 OI1K-1.3. ucnosib3yer 3Haert: ¢byHJaMeHTa/IbHbIe TIOHATUS,
0a3oBbie 3HAHUS B 00/1aCTU | 3aKOHBI ¥ TEOPUU K/TaCCUUECKON U
¢u3uKY B cBOEH COBPEeMeHHOM OTTHKHU, Kojie0aTebHbIX U
rpogeccruoHa/bHOM BOJTHOBBIX TIPOLIECCOB
JlesITe/TIbHOCTU YMeeT 1oOHUMaTh, U3/1araTh U KpUTUYECKU
aHa/IM3UPOBaTh 0a30By0 00IIePU3NIECKYIO
vH(pOpMaLMio B 00/1aCTH ONTUUECKUX SIB/IEHUH,
T10J1b30BaThCs OCHOBHBIMU MOHSTUSIMU U
MO/ie/ISIMU OTITHKWY;
Biageet MeTojaMu 00pabOTKM U aHAM3a
5KCIIepUMeHTabHON M TeOpeTUYeCKOU
vHbopMaly B 06/1acT KonebaTebHbBIX
TIPOLIECCOB U ONTHKH, MPUMEHSeT UX B
rpodecCUOHa/IbLHON JiesiTeTbHOCTU
OIlK-2 OIlK-2.1 3HaeT: 3KCriepuMeHTa/IbHbIe U TeOpeTUUeCcKre

MeTO/IbI NCCIeI0BAaHMS B 00/1aCTH
COBpEeMEHHOM ONTHKU U BOJTHOBBIX
TIPOLIECCOB.

YMeert: rpuUMeHSITh (QyH/IaMeHTa/IbHbIe
3aKOHBI ONITUKH K PEIIeHUI0
TEOPeTUUYECKUX M SKCTIePUMEHTA/TbHbIX
bu3nUecKux 3aj1au, paboTaTh Ha
COBpPEMEHHOM OTNITHYECKOM
000py/10BaHUH, aHATU3UPOBATh
TI0J/TyUeHHbIe Pe3y/IbTaThl.

Bnajeer: TeXHUKON MOCTaHOBKU
(bH131UeCcKoro 3KCrieprMeHTa,
MO/Ie/TAPOBAHMSI, TEOPETHUECKOTO U
9KCTIePUMEHTA/IbHOTO UCC/Ie/I0BaHUS
OITUYECKUX SABJIeHUM, TEXHUKOU
CTIEKTPOCKOMMUECKUX W3MEePeHUN U
00pabOTKM 3KCIepUMEHTA/TbHBIX JAHHBIX..




IV. Cojpiep)xanue ¥ CTPpyKTypa JUCLUIUIAHBI (MOAYJ/IS)

O0beM JUCIMILIMHBI COCTaB/IAeT 6 3aueTHBIX efuHMI], 216 4aca,

B ToM uncie 0,72 3aueTHBIX €JUHHUIL, 26 UaCOB Ha ’K3aMeH

13 Hux 60 uvacoB — mpakTUYecKas OoAr0TOBKa
KonrakTtHas pabota 153 uac

3aHsITUSI IPOBO/ISATCS TOJILKO B OUHOM (hopMe 00yueHusi C IpUMeHeHreM AUCTaHLIMOHHOTO KOHTPOJIS CAaMOCTOSITe/IbHOM paboThl CTYZIEHTOB uepe3
OUOC ¢akynbreTa. D1eKTPOHHOW U AUCTAHLMOHHOM (hopM 00yueHus He TIpelyCMaTPUBAETCS
@dopMa NpoMe)XyTOUHOM aTTecTalMu: IK3aMeH

4.1 CO,E[EP)K&HI/IE AUCLHUIIINHBbI, CTPYKTYPUPOBAHHOE 10 TéeMdM, C YKd3dHHUEM BUI0B y'-IEGHI:IX 3aHATHA U O0TBEJ€EHHOI'0 Ha HUX KO/IMYeCTBA
dKdJleMHYeCKHX 4YaCoB

Ne Pa3pen auctyniMHbl/TemMa « dopMa TeKy1ero
n/H < Bun1 yue6HOM paboThl, KOHTPOJIA
e BKJTFOUAsi CAaMOCTOSITe/IbHYI0 Pab0Ty 00yJaroIuxcs, | ycreBaeMocTH/
E: NIPaKTUYEeCKYO IMOATOTOBKY Y TPYL0eMKOCThb dopma
S (B yacax) NMPOMeXXyTOYHOHN
5 aTTrecTaliu
X . (o cemecTpam)
g KonTakTtHasi paboTa riperopaBaresisi ¢ &
= = 00yyYaroIuMUcs 2 m
o z % =
S e = I S 8
el & g 5 | Jlekuusa pakrhyeckue | Koncynapramus | © ‘g
Bl S w S / U =
i| © S 6 2
0 2 o JabopaTopHbIe s
Rt n 2 3aHATHSA ©
© @)
C| /M = ©
1 2 3 4 5 6 7 8 9 10
BBepenue. OcHOBHbIE 3Tanbl pa3BUTHUSA 4 2,1 2 0,1 1
ONTHKU
1. OCHOBBI 3/IEKTPOMarHUTHON TeOpUH 4 17,1 4 8/0 0,1 4 3asaHue
2 | cBeta CnekrtpasibHOe
pas/io>KeHue
2. N3nyuenue cBeTOBBIX BOJIH 4 22,1 |4 6 8/4 0,1 4 b/13 TeruioBoe
3 H37yuyeHue




Ortuert 1o
nabopaTopHBIM
pabotam
3. | UHTepdepenun cBera 4 35,1 |16 6 10/12 0,1 7 B3
4 Ortuert no
nabopaToOpHBIM
pabotam
4. | Dudpakuus cBeta 4 36,1 | 16 8 14/8 0,1 6 B3
5 Otuert 1o
nabopaToOpHBIM
paboTam
5. | Ilonspusauusa ceera. Dopmysnbl Openess. 4 19,1 |10 2 6/8 0,1 3 bB/13
6 | ITonsipu3aiusa oTpa)KeHHOU U Ortuer o
npe/IOM/IEHHOH BOJIH. nabopaToOpHBIM
paboTam
6. B3aumopelicTBie H3/IydYeHHsi C BellecTBOM, | 4 31,2 |10 12 6/8 0,2 5 bB/13
7 | pacmpocTpaHeHHe CBeTa B cpejax Otuer 1o
1abopaTopHBIM
paboTam
7. | OcHOBBI reoMeTpHYECKON ONTHKH. 4 11,1 |4 0 6/0 0,1 5 b3
8 Otuet no
nabopaTopHBIM
paboTam
8. OcHoBHBIe (oTOMeTpHUeCKHe BeJIHMYUHBL, | 4 4,1 2/0 0,1 2 b/J13
9 | cioco0bI MX U3MeEpeHHsl.
Ik3ameH+KO (KOHTPOJIb) 4 36
KCP 4 2
Bcero 216 | (60) |40 60/40 1 37*

*[Ipakmuueckasi nO0020MOBKA OCyujecme/nsiemcsi 8 npoyecce 6bino/fHeHUss pabom AabOOPAmMoOpHO20 NPAKMUKyMd C UCNO/Mb308AHUEM ONMUUYECKO20
obopydosaHus, a makdce 8 xo0e 0630pHbIx 3aHsimull 8 nabopamopusx CO PAH u HUUIID UT'Y. KoHmpoab 3a 8binoaHeHeM camMocmosimenbHol pabombil
ocyujecmesnsiemcs 8 eude npogepKu 601bwux oomawHux 3aoaruti (B/13) no kascooli meme

*BK/II0UAsA MPAKTHYECKYH0 MT0/[FOTOBKY

4.2. Tl;1aH BHeayAUTOPHOI CaMOCTOATE/ILHOM PadoThI 00yUAKOIIMXCSA 10 JUCIUTIHHE



CamocTosiTeribHast paboTa 00yUaronmxcst YuebHo-
MEeTOZNUEeCKOe
O1jeHOUHOE
Cemectp Ha3saHnue pasgesna, TeMbl B 7 pab Cpoku TpynoeMKoCTh CDENICTEO obecrieuenue
U/ CaMOCTOSTETEHON pabOoTel BBINTO/THEHUS (uac.) PEA CaMOCTOSTeTbHOU
paboThl
BBegenue. OcHOBHbIE 3Tanbl pa3BUTHUSA 1 Hepens 1 3ajjaud u [5]
4 CocraButh TabMLly .
ONTUKHU 3aHHATUN yOpaKHeHUsI
4 1.  OcHOBBI 3/IEKTPOMarHUTHOM TeOpHHU [Tocne 4 3ajauu Asist [2]
cBeTa 3aBepllleH CaMOCTOSITE/TbHO
b/13 Pelenue 3amau /s .
. Yl JIeKIUi ro pelleHust
CaMOCTOSATe/TbHOM paboThI 1l
o rocse 1.1
u?2
JAHHBIM
pasziesiaM
4 2 N3nyueHnue cBeTOBBIX BOJIH ITocne 4 3agauu J/s [2]
3aBeplileH CaMOCTOSITE/TbHO
CaMocTosiTenbHast JOMallHss N
WSl JIeKLUM ro pelleHust
pabora o Teme «TerioBoe
o rocJsie 1.2
U3TyueHue»
JlAaHHBIM
pasziesiaM
4 3. HHrepdepeHuus cBeTa 7 3ajauu st [2,3]
B/13 HTepdepeHLiys cBeTa ITocne CaMOCTOATeJ/IbHO
3aBeplIeH ro pelleHust
[ToAroTOBKA K BBITIOJIHEHUIO | Hsl JIEKL[UI nocse ri.3
71abopaToOpHBIX paboT, 1o KoHTponbHbIe
CaMOCTOSITe/IbHOE BBITIOJIHEHUE | TaHHBIM BOTIPOCHI U
3KCIepyMeHTa paszenam 3a/jaHusl J/1s J1.p.
4 4. Judpakuus cBera Moce 6 3ajauu Ajis [2,3]
b3 Audpakius cBeta SaBEDLIEH CaMOCTOATeJ/IbHO
[ToAroToBKa K BbIMIOJIHEHUIO PLIEH ro pelleHust
Yl JIeKLUU
nabopaTopHbIX pabor, o nocJie 1.4
CaMOCTOSATe/IbHOR BBIMONHERKe| KoHTponbHbie
9KCIIepUMeHTa A BOTIPOCHI U
pasziesiaMm
3a/jaHusl [i71si J1.p




CamocTosiTenibHasi paboTa 00yJaronmxcs OljeHouHOe YuebHo-
Cemectp Hasgsanue pa3fesa, TeEMbI B it Dab Cpoku Tpyn0eMKoCThb CDEeICTBO MeToAn4ecKoe
U/, CaMOCTOATE/IBHOM pA0OTBL | o ey (uac.) PEA obecrneueHue
4 5. Ionspusanus cBera. ®opmyJibl [Tocne 3 [6,3]
[omaliiHee 3ajaHue 3azauu u
®penens. Ionapusanus 3aBeplieH
o . [ToAroToBKa K BBIMIOJIHEHUIO N yTIpa’KHEHUSI
O0TPa)KeHHOM U MPeJIOM/IEHHOM BOJIH. sl JIeKIUi
nabopaTopHbIX pabor, o KoHTpoJbHBIE
CaMOCTOSITe/IbHOE BBITIO/THEHHE BOTIPOCHI U
JAaHHBIM
9KCIepyMeHTa 3a/laHus [I7Is1 J1.p
paszienam
4 6. B3aumopeiicTBUe U3/TyYeHHs C ITocne 5 [6,3]
[omaiitHee 3aiaHue 3ajaun u
BeI[eCTBOM, PacnpoCTpaHeHHe CBeTa 3aBepIleH
[ToAroTOBKA K BBHITIOJTHEHUIO N yTIpa’KHEHHUST
B cpejax Ul JIeKIUi
nabopaTopHbIX pabor, o KoHTpoJbHBIE
CaMOCTOSITe/IbHOE BBITIOJTHEHHE BOTIPOCHI U
JAHHBIM
9KCIepUMeHTa 3a/laHus /sl JI.p
pazzienam
4 7. OCHOBBI reOMeTPUYeCKOH ONTHKH. ITocne 5 [6]
3aBepIleH HabGop 3amanuti
vl IeKLAN st
B/13 I'eomeTpuryeckast ONTHUKA H &
1o CaMOCTOSITe/TbHO
JAaHHBIM 11 paboThI
paszenam
4 8.  OcHoBHbIe (hoTOMETpHUUYECKHE ITocne 2 [6]
Be/IMYMHBI, CTI0CO0OBI MX U3MEPEeHHUS. 3aBepIileH
Us JIEKLIUH Habop 3amanuii
MomaiitHee 3a/iaHue TI0 TeMe
1o o TeMe
JAHHBIM
paszenam
O61uii 06BeM CaMOCTOSITE/TEHOW paboThI TI0 JUCHUIUIHHE (Yac), BK/IFOUast PAKTHUECKYH0 paboTy 37
4  |JTaGopaTopHbIil MPAKTUKYM [ToAroToBKa K BBITIOJIHEHHUTO KoHTponbHbIe [3]
(mMpaKTHuyecKas MoAroToBKa) naboparopHbIx pabor, Pa3 B 9 BOTPOCHI.
BxopuT B 0011j1#1 00beM CaMOCTOSTE/IBHON | CAMOCTOSITe/TbHOE BHITIOJTHEHUE | HeJeT0 Pe3ynbTathbl
paboTHI 9KCTIepUMEHTa 9KCIIepUMEHTa
4 IToaroroBKa K 3K3aMeHy PaboTa c JIeKIJMOHHBIM K KoK [1-3]
MaTepuasioM U yueOHO CEMEC’II:D; 26 OK3aMeHal|MOHH
JIUTEpaTypOu P ble OUIeThI
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4.3. CojepxaHue yueOHOro MaTepuasia
BBEJEHUWE OcHOBHBbIe 3Tarbl pa3BUTHS ONTUKH

Tema 1. OCHOBBI SIEKTPOMATHUTHOW TEQPUM CBETA.

JIuHeiiHbIe KoJie0aTe/1bHbIe cUCTeMbl. [lapaMeTprueckre U HelMHelHbIe KoiebaTe/TbHbie

cucTeMsbl. BosiHOBBIe npoljeccsl. KuHeMaTyka BOJIH. YTIpyrye BO/IHbL. DJIeKTPOMarHUTHbIe BOJTHBL.

YpaBHenuss MakcBe/uia. Boaael B Bakyyme. BosiHoBoe  ypaBHeHue.  [Inockue
MOHOXpPOMaTUUYeCcKrue BOJHbI (CKaispHble UM BeKTOpHble). CBOWCTBAa IJIOCKUX BOJH:
TIOTIePeYHOCTh, CBSI3b MEX/y KOMIIOHeHTaMu, nossgpusanus. [IpefcraBieHre TI0CKOM BOJTHBI B
KomriekcHo ¢opme. Cheprueckue BoHbl. CTOSTUMe BOJHBL.

IToToK 3Hepruu B IUIOCKOM BOJIHe. 3aKOHbI COXPaHEHHUs [Ji CBETOBBbIX BOJIH. VIHTEHCHBHOCTb
TJIOCKOW FapMOHHYeCKO# BOJIHBL. ["ayccoBbl Myuku. D(@eKTrBHAs HHTEHCUBHOCTD. [110THOCTD
MOTOKA UMITyJIbCa 3/IeKTPOMarHMTHOM BOJIHBI. [laBieHue cBeTa.

MopynaupoBanHble BO/IHBI. CrieKTpasibHble pas/ioykeHusl B ONTHKe. CrieKTpasbHble aMIUIUTY/bI.
dypbe-aHanu3 U Pypbe-cuHTe3 B OnTHKe. KomriekcHas 3anvich uHTerpana ®dypoe. CrieKTpbl
MO/Zly/IMPOBAHHBIX BOJIH, UMIIY/IbCHBIX I10C/I€[I0BATE/IbHOCTE U yeJVHEeHHBbIX WMITy/IbCOB.
CriekTpasibHas IIJIOTHOCTb MOIIHOCTHA. COOTHOLIEHUe MeXAy [JUTebHOCTbI0 UMILyJ/bCca U
LIMPHUHOM CITeKTpa.

Tema 2. NU3JIYYEHUWE CBETOBBIX BOJIH

1. Knaccuyeckue MoOAend M3Jy4YeHHMs paspsDKeHHbIX cpea. l3ynydeHue ocuuuIsTOpa.
YpaBHeHuss MakcBesnsia B IIPUCYTCTBUM UCTOYHUKOB. M3myuyeHue OCLM/LIATOPA, MOZesb
TomricoHa. MoljHOCTb U3ny4yeHHs ocLIW/IATOpa. JrarpaMMa HaripaBieHHOCTH. Knaccruueckui
OCLWJUISITOP, KaK MO/Ie/Tb ONTUYeCKUX KosilebaHMii aToMa M/TH MOJIEKYJTbI.

2. N3nyuenue ancambisa ociuuisaTopoB (AO). KorepeHTHble W HeKOrepeHTHble HWCTOYHUKU
ceta. [lonapusanysa wusnydenuss AO. Crektp usnydeHuss AO. JloniepoBCKUM KOHTYP JIMHUAU
nsnyuenusi. BsaumopelictBue AO co cBeTOBBIM MojeM. 3aKOH TMorjoljeHusi cseta byrepa.
EcrecTBeHHass IIMpWHA JIMHUM  U3/MyueHWs. VI3mydeHue  aHcamMbias — CTaTUCTUYECKU
HEe3aBUCHMBIXOCLIUIATOPOB. YJapHoe (CTOJKHOBUTE/NbHOE) U [IOTUIEPOBCKOE YILIMpeHHe
crieKTpanbHo uHUM. [ToHsATHe 06 0HOPOAHOM M HEOJHOPOJHOM YILUPEHUH.

3. Pu3MKa TeIJIOBOro Mu3jJy4yeHus. PaBHOBecHOe TeIioBOoe u3jiydyeHWe. VcrmyckaTesnbHass U
norJiomiaresibHast  criocobHocTb. 3akoHbl Kupxroda. 3akonwsl CredaHna-bosbiivana, BuHa.
®opmysiel Penes-/)kxunca. Beegenue [lnaHkoMm TipefcTaB/ieHUs O KBaHTe SHepru. DOTOHBIL.
®opmya [1naHka. BbBo/ 3aKOHOB TeI/I0BOro M3nyueHus U3 ¢popmybl [11aHka.

4. OcHOBHBIEe Tpe/CTaB/IeHUsl 0 KBAHTOBOM TeOpUM M3JyYeHUs CBeTa aTroMaMu M
MoJieKyjaMu.Mogens AByXypoBHEBOU cuCTeMbl. CIIOHTAHHOE M BBIHY)K[€HHOe U3/y4YeHHe B
KBaHTOBbIX cucTteMax. BreiBojg ¢opmynsl [lnaHka 1o DWHINTENHY, CBA3b MeXAY
ko3¢ durenTamu JiiHIITelHAa. B3anMogelicTBYe TIOCKOW BOJIHBI C aHCaM0jieM KBaHTOBBIX
ocuuiATopoB. KoadduumeHnt mnoryowenus. VHBepcHasi HaceleHHOCTb SHEPreTHUecKUX
yPOBHe. YcuieHWe CBeTa U reHepauys cBeTa. Jlasepel. Y c/ioBUsI cCaMOBO30Y K/I€HHSI J1a3epoB.
CriekTp u3myueHus ma3epoB. [Ipojo/ibHbIe U MToTiepeuHblie MOZbI. ['e/iii-HeOHOBbIN 1 pyOHHOBBIM
J1asepel.

Tema 3. UHTEPOEPEHIINA CBETA

1. VHTepdepeHnA MOHOXpOMaTHueckoro cBera. OnTuueckas pasHOCTb Xxoza. [lopsmok
uHTepdepeHmu. lluprHa nHTepgepeHMOHHOM Noockl. Knaccuyeckue nHTepepeHIIMOHHbIE
cxeMmbl: onbIT FOHra, 6usepkana ®penens, burnprsma Ppenessi, bunminzabuite.

2. WnTepdepeHnyissi HeMOHOXpPOMaTHYeCKOro cBeTa. BpeveHHasi KOrepeHTHOCTb. 3aKOH
UHTepdepeHIMY Ha BpeMeHHOM s3blke. DyHKIMA Koppensuuu. KomriekcHasi cTerneHb
KOrepeHTHOCTU. BusiHOCTh MHTep(epeHIIMOHHON KapTHHBI.
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NuTepdepeHijus HeMOHOXPOMATHYECKOr0 cBeTa. 3aKOH MHTep(epeHLMH Ha CIeKTPalbHOM
s3blke. CBS3b MexJy UWHTep(epeHIMOHHOM KapTMHOW M CIIeKTPOM HCTOYHMKA. Bpewms
KOTepeHTHOCTH, JJIMHA KOrepeHTHOCTH. CBs3b MeXXJy BpeMeHeM KOTepeHTHOCTH U IIWPUHOU
cniekTpa. MakcumasnbHbIM MOPSZI0K CIIEKTpa.
NuTepdepeHiiuas cBeTta OT MNPOTSHDKEHHBIX  HMCTOYHMKOB. IIpocTpaHcTBeHHas
KOrepeHTHOCTb. DyHKIIMS NPOCTpPaHCTBEHHO-BpEMEHHOW Koppensuuu. BiusHue pa3mepos
WCTOUYHMKA Ha BUAHOCTb HWHTep(epeHIMOHHOW KapTWHBL. Paauyc KorepeHTHOCTH, 00beM
KOrepeHTHOCTH.
NuTepdepeHiiusa B TOHKMX IJIeHKaX. lIBeTa TOHKUX MyleHOK. [1os0ckl paBHOM TOJIIMHBEI U
paBHOro0 Hak/oHa. JIokanu3anys nHTep(epeHMOHHON KapTHHBI.
MmHoronyueBasi _uHTepdepenuua. Popmyna Jiipu. Unrepdepomerp Dabpu-Ilepo.
MHoroc/ioiiHble [31eKTpUYeCcKre MOKPBITHS U X IPUMEHEHHe.
VHTepdepoMeTpsl U MX NIPUMEHEeHHe.
[JuHamuueckre nHTep(epeHIMOHHbIE KAPTHUHBI.

Tema 4. JUOPAKINA CBETA

SABnenue gudpakmuu. [Ipuniun IroiireHca-®Ppenens 3oHbl PpeHens, rpapUUecKUii MeTOZ
C/IOKeHUs] aMIUVIMTYA. [udpakuys Ha Kpyr/bIX OTBEPCTUSIX, 3KpaHax. 30HHas IJIaCTHUHKA.
Iudpakiuss Ha Kparo 5KpaHa, 30Hbl Illycrepa, cnupans Kophio. PacnpocrpaHenue
OrpaHMUYeHHOro nyyka cBeta. ['paHuLbl npuMeHeHus fudpakuyu @penens u @payHrodepa.
IlonsaTne o Tteopumn audpaknuu Kupxroda. TIpubmikeHvie ®PpeHens U nNpubIKeHUe
®payHrodepa. [Judpakuys B fanbHeil 30He - gudpakuus PpayHrodepa. [IpocTpaHCcTBeHHO-
MO/Iy/IMPOBaHHasi BOJIHA, CIIEKTP MPOCTPAHCTBEHHbIX YaCTOT, pa3/ioyKeHue Iy4yka I10 IJIOCKUM
BOJIHAM, yTJIOBOM crieKTp. Judpakiys cBeTa Ha ABYMepHbIX 00bekTax, pusnka Audpakijii Ha
11e/11, AUQpaKIUs I0CKON BOJIHBI Ha IPSIMOYTO/IbHOM 0TBepcTru. JIndpakiyg ["'ayccoBa myyka.
Oudpakuys PpayHrodepa Ha Kpyryiod ameprype. Pasperaromjasi CiocOOHOCTb ONMTUYECKHX
nprbopoB

Judpakuua cBera Ha NepUOJUYECKHX CTPYKTypax. [Iudpakius Ha CHHYCOWJaIbHON
pemietke. Jludpakiuys cBeTa Ha TUIOCKOM aMIUIMTYJHOW pelieTke. [udpakius Ha JBYX- U
TDeXMepHbIX [ePUOINYeCKUX CTPYKTypax. Popmyssl Jlays, 3akoH Bynabda-bparra.
Judpaknysa ¥ cneKTpanbHbId aHanau3. CrieKTpaibHbI aHanu3 B onTrke. CrieKTpoCKonus C
NIPOCTPAHCTBEHHBIM ~ DPa3/iokeHWeM  CIeKTpoB.  [IpuaMeHHble,  OU(PaKLMOHHbIE U
MHTepdepeHIIMOHHbIe CTeKTpasbHble MPUOOPHI U MX OCHOBHbIE XapaKTePUCTUKH: arrapaTHast
(byHKIMs, YT/I0Basi ¥ IMHEMHAs JUCTIePCHs, pa3peliaroiasi CIoCoOHOCTh, 00/1aCTh AUCIIepCHn
Judpakuys BoTHOBbIX NYYKOB. [IrdpakijnoHHas Teopusi ¢opMUpOBaHus u3o0paxeHuii. Posb
mudpakuyu B mpubopax ¢GopMUpPYIOIMX H300pakeHue: JIMH3e, TelecKore, MHUKPOCKOIIe.
@OyHKIMS TPOIyCKaHWs JMH3bI, CBOWCTBO JIMH3bI BBIMOJMHATH Ipeobpa3oBaHue @Dypbe.
[TpocTpaHcTBeHHas (pUAbTPALIVAL..

ObparHas 3ajaua Teopuu audpakmuu. [onorpadus. YpaBHeHUe roJiorpaMMbl, OrlepaTop
I'abopa. CeoticTBa ronorpamm. ['onorpadupoBaHue o MeToy BCTPEUHBIX IyuKoB. [IpumMeHeHme
rojorpa@uu.

Tewma 5. [IOJIAPUSALNA CBETA

JINHelHO-, LMPKYJIIPHO- U 3/UIMIITUYeCKU- TOJIIPU30BaHHbIA CBeT. MareMaTHUeCcKoe OIrCaHue
coCTosiHUA Tosigpy3anuu. [lonspusanys ectecTBeHHOro cseta. OnThuyeckue sIBJIeHHsI Ha paHULie
pasfiesia M30TPOIHBIX AU3JIeKTPUKOB. Dopmysel Dpenensa. Ilonsgpusanms OTpakeHHOU U
TIpe/IOM/IEHHOW BOJIH. YT0J Bprocrepa. fIBneHue MojHOrO BHYTPEHHETO OTPaKeHUsl CBeTa U ero
NIpUMeHeHue.

Tema 6. B3AVMOJEVMCTBUE W3JIYYEHMA C BENIECTBOM, PACIIPOCTPAHEHWE
CBETA B CPEIOAX

1. AI/ICHEQCI/IH cBeTd. Pacnpom"paHeHue CB€Ta B U30TPOIMHBIX JIMHEHHBIX cpefax
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PacripocTpaHeHre TJIOCKMX MOHOXPOMAaTHYeCKUX BOJIH B M30TPOMHBIX cpefiax. Knaccuueckas
3/7IeKTPOHHas Teopus Aucriepcuu. ucrnepcus pa3oBoii CKOPOCTH U KO3 dULIMeHTa TOT/IOIeHUs.
AHoMasbHasi ¥ HOpMasibHasi ucriepcus. PacmpocTpaHeHue cBeTa B KOH/IEHCHPOBAHHOM cpejie,
dhopmyna Jlopenija. Ontudeckue cBoiicTBa cpef B K, BuaumMoit u Y® obnacTsax ceTa.
PacripocTpaHeHre HEMOHOXPOMaTUUeCKHX BOJIH B AUCIeprupymoileid cpese. I'pyriroBasi CKOPOCThb
pacrnpocTtpaHeHus nakeTa. @a3oBasi U rpymnIoBas CKOpOCTH, X cooTHoleHue (Popmyna Penes)
OcCHOBBI OoNTHUKKA MeTaiioB. OCOOEHHOCTH pacrpoCTpaHeHUsi CBeTa B MeTas/uiaX. Kputuueckas
yactota. OTpakeHHe CBeTa MOBEPXHOCTbIO MeTasia. PaccesHye cBeTa B MeNKOJWCHEPCHBIX U
MYTHBIX Cpe/iax.

2. OnTHKa aHU30TPONHBIX Cpej

Mogenb aHW30TPOIIHOW CpeJibl, TEeH30pHasl [AW3/IeKTpUuYeckass BOCIIPUMMYMBOCTL, TeH30pHas
[V37IeKTpUyYecKasi IPOHMLIaeMOCTh. ['/1aBHast KpycTa/uiMueckas: CUCTeMa KOOpMHAT, OITHYecKast
VHVKaTpuCCa.

PacripocTpaHeHre TJIOCKMX MOHOXPOMAaTUUeCKWX BOJIH B aHW30TPOINHOM cpeZie. YpaBHEHHE
BOJIHOBBIX HOopManerd Ppenens. JlyueBas ckopocts. OpHOOCHBIe Kpuctasuibl. [Ipenomsenuve
cBeTa Ha rpaHulie Kpucrasia. [loctpoenue ['toireHca 11 aHU30TPOMHBIX CPef,.

A A

[IpoxoxeHWe cBeTa uepe3 KpUCTa//TMUeCKHe TIUIAaCTUHKMU (JeiiCTBUe TIIaCTUHOK /4,  /2).
WuTepdepeHiiys MOASPU30BaHHBIX JTyUeid, TIJIaCTUHKA MeXXAY ABYMsI MOJIIPOU/[aMHu.
WuayiiupoBaHHasi aHU30TPOIWS ONTHYeCKUX CBOUCTB 3 dekTrl [Tokkenbca, Keppa,
3. HenuneiHasa onTHKa. ONTHKA CHIbHBIX CBETOBbIX MOJIeH
Mogens  aHrapMoHudeckoro — ocuuwanstopa. HenuHeiiHas — nosspusauus.  OnTuueckoe
JeTeKTUpoBaHue. ['eHepalivsi BTOPOM rapMOHUKU. Y CJIOBHE MPOCTPAaHCTBEHHOT'O0 CHHXPOHU3Ma.
CnoykeHue ¥ BbIYUTAaHKE YaCcTOT. 3aBUCUMOCTb TIOKa3aTesisi [IPeJIOMJ/IeHHsI OT MTHTEHCUBHOCTH CBeTa.

CamodokycrpoBka U /ieh0OKyCUpOBKa CBeTa.

®dapapes.

Tema 7.0CHOBBI reoMeTpHUECKOH ONTHKH

[TpyHiun depma. 3aKOHBI OTpakeHUs U TIpe/IOM/IeHHs CBeTa Ha IpaHulie pasfesa ABYX Cpej.
[Tpenomnenue cBeTa Ha cepuueckoi rpanuiie. MiHBapuant A66e. LleHTpUpOBaHHas ONTUYECKast
cucTeMa.

Tema 8. OcHoBbI hoTOMeTpUH

OcHoBHbIe (DoTOMeTpHUeCKHe BeJUUMHBI, CII0COOBI WX u3MepeHHs. EMuHUIBI H3MepeHUs
(9HepreTuyeckue U CBeTOBbBIE).
4.3.1. IlepeueHb CeMHHAPCKHX, MPAKTHYECKHUX 3aHSTHH H J1a00PaTOPHBIX padoT
TpymoeMKOCTb
(uac.) dopmupye
Ne HavmMeHoBaHUe ceMUHapOB, - OreHOuHBbIE Mble
Ng 1‘[/1'[ Bcero N3 Hux
paszesna IIPaKTUYeCKUX yaco | mpakTuueck cpefCTBa KOMIIeTeHI|
ast 1217}
I10Ar0TOBKa
1 2 3 4 5 6 7
1. I-2 ONeKTpOMarHUTHbIe BOJIHBL, UX | 2 PasnoyposneBrle | (OIIK-1,
OCHOBHLIE CBOMCTBA, 3a7laum OIIK-2,)
KOMILJIeKCHasl 3alluCh. Y 3a/laHus
2. I-3 CnexkTpbl MOAY/IMPOBAHHBIX 4 1 PasnoypoBHeBbie | (OIIK-1,
BOJIH. CrieKTpasibHasi TJIOTHOCTh 3a7lauu OIIK-2,)
MoLHOCTU. COOTHOLIeHKe Y 33[jaHUsI




14

MEXY AJTUTETEHOCTBIO
WMIY/IbCa ¥ LIUPUHOM CIIeKTpa.

3. I1-6 KBaHnToBas rprpoza csera. Pa3noypoBheBbie | (OIIK-1,

3aKOHBbI TEIJIOBOT'O U3/TyYeHUsI 3a7laum OI1K-2,)
Y 3a[jaHUsI

4. I11-8 Nurepdepeniiys PasnoypoBHeBble | (OITK-1,
MOHOXPOMAaTHUUeCKOro CBeTa. 3a/jauu OIIK-2,)
Kraccruueckue Y 3ajaHUs
MHTep¢epeHIIMOHHbIe CXeMbl

5. I11-8 KomribroTepHas ipakTAveckast Ortuet o (OIIK-1,
pabora "VHTepdepeHiys” KOMITbFOT€PHOU OIIK-2,)
Krnaccuueckue pabote
MHTepdepeHIMOHHbIe CXeMbl

6. I11-9 VnTepdepeniys Pa3snoypoBHeBbie | (OTIK-1,
KBa3UMOHOXPOMAaTUYeCKOT 0 3a/jauu OIIK-2,)
cBeTa. PYHKIMSA BUIHOCTH. Y 33/laHus
BpemeHHast KOrepeHTHOCTb.

CnekTpasbHOe U BpeMeHHOe
pacCMOTpeHue.

7. I11-10 VnTepdepeHiys ot PasnoypoBneBbie | (OIIK-1,
MIPOTSKeHHBIX 3a/1a4u OIlK-2,)
KBa3MMOHOXPOMaTHUYeCKUX Y 3a/laHus
VICTOYHUKOB. VIHTepdepomeTp
FOmnra. IIpocTpancTBeHHas
KOT'epeHTHOCTb.

8. I1I-11 NuTepdepeHiysi B TOHKUX Pa3snoypoBneBble | (OIIK-1,
ruieHKax. [Tosocel paBHOTO 3a/jauu OI1K-2,)
HaKJIOHA Y T10/I0ChI paBHOMU Y 3a[jaHUs
TOJILL[VHBI, UX JIOKQ/IA3aLHsl.

9. IV-15 Ncnionb3oBanue 30H @peHens u PasnoyposneBrle | (OIIK-1,
BEKTOPHBIX JarpaMm JJist 3alaum OI1K-2,)
KaueCTBEHHOI'O aHa/In3a Y 3a/jaHUs
(b PaKLMOHHBIX KapTHH.
30HHas IJIaCTHUHKA.

KowmrmbroTepHast npakTuyeckast
pabora "Indpaxims"
10. IV-16 HOudpakiys Ha 111e/y, PasnoypoBHeBble | (OITK-1,
MIPAMOYTOJIBHOM U KPYIJIOM 3a,auu OIlK-2,)
OTBEpPCTHUSX. Y 3a/laHus
Oudpaxius PpayHrodepa Kak
MPOCTPaHCTBEHHOE
nipeoOpa3oBanue Dypre.
YT/10BOl CIIEKTp, ero IMpUHa.
Paspermatoriiast crtoco6HOCTB
OTNTUYECKUX NTPUOOPOB
11. IV-17 [JudpakiMOHHbIE PeIeTKU. PasnoyposneBele | (OIIK-1,
3a/lauu OI1K-2,)
Y 3a[jaHUsI
12. IV-18 CniekTpasibHble TIPUOOPHI U UX Pa3znoypoBHeBbie | (OTIK-1,
OCHOBHbBIE XapaKTepUCTUKU 3a/1a4u OIlK-2,)
[dudpakioHHbIe orpaHUYeHus Y 33/laHus

Ha pa3peLIaroLy0 ClIOCOOHOCTh
JIMH3bI, TeJIecKora U
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MUKPOCKOIIA.

13. IV-19 ["osiorpamMMBbI TIJTIOCKKUX BOJIH, 4 1 PasnoypoBHeBbie | (OITK-1,
rojiorpaMMa TOYKH, CBOMCTBA EEVIEE| OIIK-2,)
TOJIOTPAMM. u 3aganus K/p

«dundpaxiusi»

14. A% OnTuueckre sBIeHUS Ha 4 2 PasnoypoBHeBble | (OITK-1,
rpaHuLie paszesa U30TPOITHbBIX 3a/jauu OIIK-2,)
[I3N1eKTPUKOB. POPMY/JIbI Y 3a/laHus
®penesns. Yroa bprocrepa.

IToniHOE BHYTpeHHee
OTpakeHHe.

15. VI-2-26. WuTepdepeniys 6 2 PasHoypoBHeBble | (OITK-1,
TMOJISPU30BaHHOTO CBeTa. 3aJjaun OIIK-2,)
[Tonsipu3aLioHHBIE TIPUOOPHI. Y 3a[jaHUs
UeTBepTHBOTHOBASA U
T10JTyBOJIHOBAS! JIACTUHKHU.

[TonyyeHnue v aHanmu3
SJI/TMITUYECKU
TIOJISIPU30BAaHHOTrO CBETa.

16. VII OCHOBBI reOMeTpHUYEeCKOU 6 1 Pa3snoypoBHeBbie | (OIIK-1,
onTtuku. [Tpunyun depma. 3a/auu OIIK-2,)
3aKOHbI OTpa)KeHUs U Y 3a/jaHUsl
MpesIOMJIeHHsI CBeTa Ha FPaHULie
paszena ByX Cpe.

[IpenomneHnuve cBeta Ha
cheprueckoi rpaHulie.
VuBapuanT A6Ge.
LlenTprpoBaHHas onTUUYeCKast
cucTeMa.

17. VIII OcHoBHbIe (pOTOMETpHUYECKHE 4 1 PasnoypoBHeBbie | (OIIK-1,
BeJTMUMHBI, CITIOCOOBI UX 3a/laun OIlK-2,)
y3MepeHusi. EquHuipl Y 3a/jaHUsl
v3MepeHUs (SHepreTUUecKue u
CBETOBbIE)

Bcero 60 20
TpyzoeMKoCTb
dopmupye
Ne HaunmeHoBaHue 1ab0paTOpHBIX (uac.) OrieHouHbIE Mble
Ne pa3feia Bcero U3 Hux
n/n pa60T 4acoB | MpaKTHUYeCK cpeacTBa KOMITeTeHL]
as nun
I10ArOTOBKa
1 2 3 4 5 6 7
1. OrnipeziesieHre CrieKTpaibHON 3 3 KoHnTposbHbie (OIIK-1,
[IMPUHBI U3/TyUeHUsT BOMpOCHI M 3a/laHit K | QITK-2,)
T0JIyIPOBO/IHMKOBOT O J1a3epa 1a6OpaTOpHbIM
paboTtam
2. OrnpefienieHre paguyca 3 3 KontposbHble (OIIK-1,
KPUBU3HbI JIMH3bI U JAJTUHBI BOMPOCRI M 3a/laHIA K| OTTK-2,)
CBETOBOM BOJTHBI C TOMOIILIbIO 7ab0paTopHeIM
paboram
Kosell HeroTOHA
3. Habnronenue 3 3 KonrposbHbie OIIK-1,
HMHTep(epeHI[MOHHBIX T10JI0C BOMPOCHI M 3afaHiA K 1 QITK-2,)
J1abopaTOPHBIM
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PaBHOTO HAK/IOHA U paGoTam
orpeiesieHue Mopsiika
VMHTepdepeHUH
4. 4 OrnipeziesieHye pa3peliatoliei 3 3 KoHTposibHble OIIK-1,
CNIoCcOOHOCTH JUMPAKIMOHHOM BOMPOCRI M 3aJlaH K | OTTK-2,)
peeTku 71ab0paTOpPHBIM
paboTtam
5. 4 V3mepeHue [j/TMHBI BOJIHBI 3 3 KoHtposibHble OIlK-1,
71a3epa C MOMOIIIbIO ﬁggggg:;g;;ﬁmm K| OTIK-2,)
I PaKLMOHHON pelleTKH. paboram
6. 4 V3yueHue CrieKTpabHOTO 3 3 KouTposibHbIe OIIK-1,
an/I60pa YM-2 BOIIPOCHI U 3a/IaHUA K OHK—Z,)
71abopaTopHBIM
paboTtam
7. 3-4 ®du3nueckue NpUHLIUIIbI 5 5 KonTposnbHeIe OIIK-1,
FOJIOFpad)I/II/I BOITIPOCHI U 3a/1dHUA K OHK_2,)
J1abopaTopHbIM
paboTtam
8. 5 WccnenoBanue 3 3 KonTpornbHbie OIIK-1,
T0JISIPU30BaHHOTO CBeTa BOMPOCRI M 3ajlaHI K| OTTK-2,)
71ab0paTopHBIM
paboTtam
9. 5-6 BpariieHue 110CKOCTH 3 3 KoHtposibHble OIlK-1,
TOJISIpU3aLUH BOMPOCHI M 33JaHUA K | OTK-2,)
J1abopaTopHbBIM
paboram
10. 5-6 CneKTpoCcKOoNnueckoe 3 3 KonTposnbHbie OIIK-1,
HCCIIeZIoBaHUE XPOMAaTHUeCKOM BOMPOCHI M 3aialiii K| QITK-2,)
TMoJIsipyU3aLMu CBeTa 1aBOpaTOpHbM
paboTtam
11. 5-6 N3yueHrie OCHOBHBIX SIBJIEHUH 2 2 KonTpornbHbie OIIK-1,
TOJISIPU3aLIH B Tlapalyyie/TbHbIX iggg;;i;;;ﬁa‘{m K| OIIK-2,)
CBETOBBIX MyYKax paboram
12. 6. OrnipepiesieHre 1oKa3aTesst 3 3 KoHnTposbHbie OIIK-1,
TIPU3MBI C TTIOMOIIIBIO BOMpOCHT M 3a/laHi K | QITK-2,)
rOHHOMeTpa 1abopaTOpPHBIM
paboTtam
13. 6 ["eneparyist KpaTHBIX FTapMOHUK 3 3 KontposbHble OIIK-1,
BOIIPOCHI M 3d1dHUA K OHK_2’)
J1ab0paTopHBIM
paboTtam
14. 6 [Torsomene kpucrannos LiF. 3 3 KonTposnbHeIe OIIK-1,
3akoH Byrepa-bapa BOMPOCR! M 3aJiaHii K| OTTK-2,)
J1abopaTopHBIM
pabotam
Bcero 40 40

4.3.2. TlepeueHb TeM (BONPOCOB), BLIHOCUMbIX Ha CAMOCTOATE/IbHOE U3yYeHHe CTYAeHTaMHU B
paMKax camocTosTeIbHON padoTsl (CPC)
Ha camocTosiTenibHY 0 pab0oTy BbIHECEHBI CJIE/IYIOIIE BOMPOCHI
OnTiueckye siBJIeHWsI Ha TpaHWUlle pa3jiesia U30TPOIHBIX Au3/eKTpUKoB. dopmysibl dpeHernsi.

[Tonspu3saiys OTpa)XKeHHOM U NPeJIOMJIEHHOU BOJIH. YT07 bprocrepa.
SIBnieHye 10JTHOTO BHYTPEHHEr0 OTPaKeHUsI CBeTa U ero NpUMeHeHue.

VHTepdepoMeTphl U UX NIPUMEHEHHe.

4.4. MeToauuecKne yKa3aHHsl M0 OPraHU3aLi CaMOCTOATE/ILHOM PadoThI CTYAeHTOB

CamocrosiTesibHasi paboTa CTy€HTOB
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1. AyautopHasi caMocTosiTe/ibHast paboTa, KOTopasi OCYIIIeCTB/ISIETCSI TIOZ, HeTI0CPe/[CTBeHHBIM
PYKOBO/ICTBOM IIperiofiaBaTesisi Ha CeMUHAPCKUX U MPaKTUYeCKUX 3aHATHSX.
Ha mpakThueckux 3aHATHSIX MO AUCLUIUVIMHE He MeHee 1 yaca W3 JBYyX OTBOAMTCS Ha
CaMOCTOsITe/IbHOe pellieHue 3a/au. [IpakTHyeckre 3aHSITHUsI CTPOUTCS C/IeAYIOIIUM 00pa3oMm:
1. BBogHas npenozaBatesnst (1jeJid 3aHSITHsI, OCHOBHBIE BOTIPOCHI, KOTOPbBIE JO/DKHBI OBITH
pacCMOTpEHBI).
2. bersbii onpoc.
3. Pemenue 1-2 TUMOBBIX 3aJau y JOCKH.
4. CaMOCTOATe/IbHOE pellieHKe 3a/au.
5. Pa3bop TUMOBBIX OMIMOOK TpU pellleHUM (B KOHL|e TEeKYI[ero 3aHsATUs WM B Hadase
C/1eIyIOLLEro).
2. BHeayiuTOpHast caMoCTOsiTe/TbHasi paboTa, B OCHOBHOM, BBITIOTHSIETCS B BH/Ie JOMAIHUX 3aJJaHU
T0 PeLLIeHMIO 3a/iau M0 KaXKJ0l TeMe Kypca.
[1pu BBITIOJTHEHWH ayIMTOPHOM 1 BHeayIUTOPHOM CaMOCTOSATeIbHOM paboThl UCII0/b3yeTCst yueOHoe
nocobue YUymak B.B. BonHoBasi onTuka B mpuMepax U 3afadyax. M3patensctBo UI'Y. UpKyTCK,
2012r
[Tpy BBLITIOSTHEHWH J1aOOPAaTOPHBIX pPabOT M CaMOCTOSTENHHON TOATOTOBKA K WX BBITOJIHEHHIO
ucrosib3yetcss yuebHoe mocobuwe JI.M. IlenuHa, B.B. Yymak, B.B. JlemranoB Omnrtuka.
Jlaboparopsslii mpakThkym M3narensctBo UT'Y. MpkyTck, 2019 r

4.5. IlpumepHas TeMaTHKa KypCOBBIX PadoT (MpoeKToB) (MPU Ha/THYMH)

KypcoBsie paboThl yueOHBIM I7TaHOM He TIPelyCMOTPEHbI
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V. YueGHo-MeToqr4YecKoe H HHPOPMANHOHHOE 0fecedeHHe AHCIHILIHALI (MO/IyIs1)

a) ocHoeHas 1umepamypa

. Kamureenckuii, H.W. BonHopas ontrka [DnexkTponHsIii pecype] : yue6.mocobue / H. U.

Kammreesckuii. - Mocksa : Jlans, 2008. - 466 c. : un. - (Kimaccuueckas ygeGHas murepartypa mo
¢duzuke) (JIyummue xnaccuueckue yqebuukn). - Pexxum noctyna: OBC "UsnarensctBo "Jlans". -
Heorpanuu. noctyn. - ISBN 978-5-8114-0666-1

. BomHoras onTHka B mpuMepax u 3anadax [Tekct] : yue6. mocobue : B 2 4. / B. B. Uymak ;

Wpkyrckuit roc. yu-T1. - Mpxyrek : M3a-so UI'Y, 2012 - . - 20 cm. - ISBN 978-5-9624-0579-7. (82
9K3)

. BonHoBas onrtuka B mpuMepax u 3ajavax [DIeKTpoHHEIH pecypce] : yueb. mocobue : B 2 4. / B.

B. Yymak. - OBK. - Upkyrck : UT'Y, 2012 -
. - Pexxum noctyna: DU3 "bubnunotex". - Heorpanuy. moctym.
Y. 1. - ISBN 978-5-9624-0579-7

. JLH. llenuna, B.B. Uymak, B.B. JIsi3ranoB Ontuka. JlabopatopHbIi IpakTHKyM: ydeb.mocobwue :

. / Upkytckwuii roc. yH-T. - Upkytek : U3p-so UI'Y, 2019 - . - 20 cm. - ISBN 978-5-9624-1754-7. —
(70 7k3)

. CuByxun, [Imutpuii Bacunsernu. O0muii kype ¢puzuku [Teker] : yueb.mocobue ais ctya. us.

cretl. By30B / JI. B. CuByxuH. - 3-¢ u3f., crep. - M. :@usmarimr. - 22 cm. - ISBN 5-9221-0229-X.
— T. 4 :Onruxka. - 2013. - 791 c. : un. - Yxa3.umen: c. 780-782. - [Ipeam. ykas.: ¢. 783-791. -
ISBN 5-9221-0228-1. — (30 2K3)

. O®usnueckas onruka [Texcr] : yueb. 118 cTyA.By30B,00y4.110 Hanp.H crelr,."®@uszuka" / C.A.

Axmanos, C.JO. Huxkutus. - M. : MU3n-8o MI'Y, 1998. - 656 c. : ui. ; 24cem. - ISBN 5211039068
(42 ox3)

. 3amaum no obmel ¢usuke [Dnexrponns pecype] / U. E. Mpomos. - DIeKTpoH. TEKCTOBEIE JaH. -

Mocxkea : Jlaup", 2018. - 416 c. : un., tabmn. - (Knaccudgeckue 3aJauHHKH H TTPAKTHKYMBI)
(YuebGnuku juis By3oB. CenmansHas nareparypa) (Kiaccuueckast yaeGHas nmureparypa

no ¢usuke / pexacos. : .M. Andepos (npen.) [u ap.]). - OBC "Jlanp". - HeorpaHHd. JOCTYIL. -
ISBN 978-5-8114-0319-6 : b. 1.

OONOIHUMENbHAA TUumepamypa

L

HHTEPHET HCTOYHHKH >

AxmanoB C.A .Cratucraueckas pagnodusnka u ontaka. CirydaiHble KojeOaHHs ¥ BOJHEI B
nuHeHHEIX cuctemax Mzn. 2. [Dnextponnsiit pecype] / C. A. Axmanos, 10. E. [Ipakos, A. C.
YupkuH. - Mockea : ©U3MATIIMT, 2010. - 428 c. : un. - Jloctyn 8 36C "JIAHB". -
Heorpanuy. gocrtym. - ISBN 978-5-9221-1204-8

Bbytukor E.M.Ontuka [Dnexkrponnstit pecype] / E. Y. Byrukos. - Mocksa : Jlans, 2012. - 607 c. :
ui. - (YueObuuxu 1is By3oB.CrienuansHas muTeparypa). - Pexxum moctyma: ObC "H3maTenscTro
"Jlans". - Heorpanuu. noctym. - ISBN 978-5-8114-1190-0

B.H. Kpacop, Ontuka [Tekct] : xoMnbroTepHbIi npaktukym: Y4e6. mocobue / B.M. Kpacos,
B.JI. Ilanepnsiii, B.B. Uymaxk ; ®en. arertcTBO 10 06pazoBanuto; UpkyT. roc. yu-T . - UpkyTek :
Wzn-Bo UI'Y, 2005. - 90 c. : m ; 21 cm. - (KoMObroTepHBIE TEXHOJIOTHHA B QH3uKe). — (31 3K3)

Csepe
‘EI- HCh

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

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

6) nepuoouyeckue uzoanus

- HET.

8) cnucox asmopckux Memoouyeckux paspabomox Yueonoe nocobue.

e KomneroTepHbIe TEXHOIOTHH B hu3uke. YacTp 2. DKCIEPHUMEHT ¢ KOMIBIOTEPHOM
noanepxkoi: ApramonoB M.®., T'mazynos O.0., Kpacor B.1., Kpunbepr U.A., [Tanepusii
B.JI., Yymak B.
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e UYymax B.B. BomHoras onTuka B mpuMepax u 2anadax [Tekct] : yge6.mocobue : B 2 9. / B.
B. Yymak ; MpkyTckuit roc. yH-T. - MUpxyrek : M3p-o UT'Y, 2012 - . - 20 cM. - ISBN 978-5-
9624-0579-7. — (829K3)

¢ JLH. lllenuna, B.B. Yymak, B.B. JIsranos Ontuka. JlabopaTopHblit mpakTHKYM:
yaeb.mocobue : . / Upkyrckuit roc. yu-T. - Upkyrek : Uzp-so UI'Y, 2019 - . - 20 cm. - ISBN
978-5-9624-1754-7. — (70 3x3)

e DJeKTpoHHAsA BepPCHS KOHCIEKTOB Nexuuit aBT. Yymak B.B.

2) baswvl 0aHHbIX, UHDOPMAYUOHHO-CHPABOYHBIE U ROUCKOBLIE CUCTHEMBbL
243 «bubnuorex» https://isu.bibliotech.ru/

OBC «Jlanp» http://eJanbook.com/

3BC «Pyxont» http://rucont.ru/

DBC «Aiibyke» http://ibooks.ru

VI.MATEPUAJ/IbHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUII/IMHbI (MO YJIf)
6.1. YueOHo-1a00paTopHOe 060pyAOBaHHKE:
e JIeKIMH Y MIPaKTHUeCKHe 3aHSTHs TTPOBOJATCS B ayAUTOPHUH 000py/J0BaHHON
MY/IbTUMEJUIHBIM IIPOEKTOPOM U HOYTOYKOM.
* Umeetcst HabOp A5 JeMOHCTPALMIA: MTOTYTIPOBOAHUKOBBIN /1a3ep, Habop
I(hpaKLIMOHHBIX PELIeTOK, Iie/Iei.
¢ Ucrnonb3yeTcst KOMIUIEKT KOMIBIOTEPHBIX TIpe3eHTal[id 10 BCeM pasZiesiaM Kypca aBT.

Uymak B.B.

¢ JlabopaTopHbli MPaKTUKYM IO JUCLIMIUIMHE TPOXOAUT B 060py0BaHHOMN 1abopaTopun
(71ab 211)

o Ha akynbTeTe nMeeTcs1 KOMITbIOTePU3UPOBaHHAs ayJUTOPUS, IIpefiHa3HaueHHas [i/1s

CaMOCTOSITe/TIbHOM PaboThl, C HEOTPAaHWUEHHBIM AOCTYNIOM B VIHTepHeT, cTaH/JapTHBIE CPeJCTBaMU
NIPOCMOTpa Mpe3eHTalyi U Jpyrux MaTepHasoB I10 Kypcy.
o VmeroTcs CrivCKy 3alaHUN U MeTOAUYeCKOe PYKOBO/ICTBO B 3/IEKTPOHHOM U [1e4aTHOM
BU/le, B TOM UMCJIe B aBTOPCKUX Y4eOHbIX MTOCOOHsX.
1.2. ITporpamMHoe oGecnieyeHmue:
Hcnonb3yercsi mporpaMMHoe obecrieyeHue K mocodurw B.M. Kpacos, B.JI. Ilanepusii, B.B.
Uymak Ontuka KommnberorepHbii mnpaktukym. PHO  WUI'Y, wucnone3yercs B KauecTBe
JeMOHCTPALIMOHHOI0 MaTepuasa
* CranzaptHbie cpegctBa Windows u MS Office asist paboTsl ¢ ripe3eHTaLusiMy,
® CTaHJApTHBIE CepPBUCHI I7106aMbHON ceTy MIHTEpHeT
6.3. TexHnueckue H 3/71IeKTPOHHBIE CPeACTBA:
711 IpoBefieHus1 IPaKTUYeCKUX U JIEKLIMOHHBIX 3aHATUM B KaueCTBe /IeMOHCTPAaL[MOHHOIO

000pyZI0BaHUST MUCTIONB3YIOTCS MPOEKTOP, KPaH. VICMosb3yrTCs COBpeMeHHbIe 0O0pa3oBaTe/bHbIe
TeXHOJIOTHU: UH(OPMaL[MOHHbIe (JIeKLIMH U Tipe3eHTaluy B Power Point), mpoekTHbIe (My/IbTUMe/1A,
BUI€0, JOKYMeHTasibHble (u/ibMbI). Vcrob30BaHue T7100a/bHOM KOMITBIOTEPHOW CETU T03BOJISIET
obecrieunTb [JOCTYITHOCTb VIHTepHeT-pecypcOB W peajM30BaTh CaMOCTOSITENbHYIO —paboty
CTYJ,€HTOB.

[lnist opraHu3alii ¥ KOHTPOJISI CaMOCTOSITeIbHOW paboThl CTyAeHTOB ucnonb3yercss S0C

YHUBEPCUTETA, I'l€ pd3MeIleHbl MaTepUAJIbl U dBTOPCKHE JIEKLITUU U 3dHATUA

VII.OBPA3OBATEJ/IBHBIE TEXHOJIOT'T
Kypc uMmeeT 5/1eKTPOHHYIO BEpCHIO /11 [Tpe3eHTaL|H.
JIeKLjMM UMTArOTCSl C UCMOIb30BaHUEM COBPEMEHHBIX MY/IbTUMEJUMHBIX BO3MOXKHOCTEH U
NIPOEKLIMOHHOTO 060pyj0BaHMsl. VICronb3yoTCs MHTePaKTUBHbIE TEXHOITOTUN
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VIII.OODEHOYHbBIE MATEPUAJIBI /IS TEKYIIEI'O KOHTPOJIA 1
ITPOMEXYTOUYHOMN ATTECTAIIUU

@DOoH/, OL|eHOUHBIX CPe/CTB Mpe/iCTaB/eH B MPUI0KEeHUN

Tunbi KOHMpOJ/1a ycnewHocmu 0C80€eHUs npocpammbl cmyaeHmOM J

J TEKYL[HI KOHTPOJIb YCIIeBaeMOCTH;
o TPOMe)KyTOUHasl aTTeCTallus;
J WTOrOBasi TOCYZapCTBeHHas aTTeCTalysl.
TekyI i KOHTPOJIb YCIIEBaEMOCTH — 3TO TIPOBEpKAa YCBOEHHWs YyueOHOro Marepuarna,

PErysipHO OCYILeCTBIIsieMast Ha POTSDKEHUH ceMecTpa.
[TpomexxyTouHas aTrTecTalys (3aueT, 3K3aMeH) - 3TO OLleHKa COBOKYITHOCTU 3HAaHUM, yMEHUH,
HaBBIKOB 0 AUCLIUILIMHE B LIeJIOM WJ/IU 110 ee pas/ieiaM.

@®opMBI NPOMEKYTOYHOI'0 M HTOT'OBOI'0 KOHTPOJIA
TeKylmasa arrecTalls TIPOBOJUTCA eXeHelenbHO. Kpurepuii (hopMUpOBaHHWS OIEHKH —
TI0CeIIaeMOCThb 3aHSATHH, aKTUBHOCTh CTY€HTOB Ha JIEKLMSX M CEMHHAPCKUX 3aHATHUSIX, YPOBEHb
TIOJITOTOBKU K CEMHHApaM, BBITTOJTHEHHE JIOMAIlIHUX PadoT.
Jna mosydeHHs [JOMycKa K 3K3aMeHY CTY/eHT 00si3aH DelllMTb He MeHee /IBYX IMHChbMeHHBIX
KOHTPOJIbHBIX, BBITIOJTHUTh BCE JIOMAllHWe 3aflaHHsl U YCIIeIIHO BBICTYIUTh Ha ceMuHape. s
JIOTTyCKa K 9K3aMeHy HeoOXoZuMo HabpaThk He MeHee 30 6asioB.
ITpomescymouHas ammecmayusi npogoduncsi 8 ¢opme 3k3amena. Kpome moeo, ducyuniuHa
gK/oueHa 8 npozpammy Mmoeogoti 2ocyoapcmeeHHoli ammecmayuu. B sk3ameHayuoHnHoll pabome
Ha 20cy0apCcmeeHHOM 3K3aMeHe UMeemcsi KaK MUHUMYM 0OHA 3a0aud no OaHHOMY KypCy 8 Ka#cOOM
gapuaHme.
YCTHBIN 3K3aMeH TIPOXOUT M0 OueTam, KaXKIblH M3 KOTOPBIX COZIEPXKUT ZiBa BOIIPOCA U 3ajauy.
O06o061eHHast cxeMa OwsieTa NprBe/ieHa HIKe
Buner Ne

1. Bompoc st mpoBepku ypoBHs o0yueHHocTH 3HATDH

3. 3apaua /yisi IPOBePKHU ypoBHs 00yueHHocTH BJIAJJETH*

Kaxkapili BOMpOC COZEPXXUT OJWH TMyHKT TMpOrpaMMbl Kypca WM ero uactb. s momyuyeHUs
TIOJIO>KUTETbHOM OL[eHKU Heo0X0[uMo, HabpaTh CyMMYy 0asiyioB TI0 TeKYIIel aTTeCTaluy U 9K3aMeHy
He MeHee 60 6asIoB.
B miporiecce KOHTpoO/si TIpoBepsieTCsi CHOPMUPOBAHHOCTh CJIEAYIOIIUX OOIEKYJbTYPHBIX U
rpodeCcCUOHA/IbHBIX KOMIIeTeHI[UH
¢ (CnocobeH mpuMeHsiTH 0a30Bble 3HAaHUST B 007acTH  (DU3MKO-MaTeMaTUUeCKUX W (WIH)
eCTeCTBeHHBIX HayK B cepe cBoeli mpodeccroHanbHol aesitenbHOCTH; (OTTK-1)
v' OIIK-1.3. ucrosib3yeT Oa30BbIe 3HAHUS B 00/1aCTH GU3UKH B CBOEH MPpOQeCCHOHATBHOM
JlesTe/IbHOCTH
e CriocobeH TPOBOAUTL HAayUHbIE WCC/eOBAHUST (U3NUECKUX O0OBEKTOB, CHCTEM U IPOLIECCOB,
obpabaTbIBaTh U Mpe/CTaB/IsATh SKCIIepUMeHTaibHbIe AaHHble (OITK-2)
v OIIK-2.1 3HaeT OCHOBHbIE HayUHbIe METO/[bl TEOPETHUECKOTO U IKCITEPUMEHTAILHOTO
HCCIieoBaHusSl 00BEKTOB, MPOLIECCOB U SIBIIEHUM
v OTIK-2.2 TIpoBO/UT HayuHbIe UCC/IeA0BAHUS (PU3MUECKHUX 00BEKTOB U aHA/TM3UPYET Pe3yJIbTaThl
HCCrieI0BaHUM
Mo ka0 Teme pa3paboTaHbl TeCTOBbIE 3a/JaHUsI, BOTIPOCHI /il TECTOB IPUBe/IeHbI B
npuaokeHur. Kpome 3T0ro K KypCy IrpusaraeTcs TeCT /i [IpOrpaMMHUpPyeMOro KOHTPOJIS
cofepskaiuii 2 BapyuanTa v 50 BoripocoB. TecT BK/IHOYaeT caelyrolue BU/bI 3a/laH1:

1. 3aaHuUs C AMHUYHBIM BbIOOpOM OTBeTa (1-35);
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3a/laHUsI C MHO>KeCTBEHHBIM BbIOopoM (36-43)

3a/|aHus Ha YCTaHOBJIEHUE COOTBeTCTBUSA (44-47)
3a/laHus Ha YCTaHOBJIeHUe MPaBUIbHOM MOC/e10BaTeIbHOCTH (48-49)
3a/jaHus OTKPBITOM (popMbl. BecraBbTe mpomnyiijeHHOe cioBo (50)

BI/I}]BI KOHTPOJIA U aTTeCTallUH IIPpUBEAE€HbI B TaGJII/I]_le

IIporpamMma oLjeHMBaHHUA KOHTPO/IMPYeMOil KOMIIeTeHI[UH

21

Kontpo/mpyemsbie | KoHTpo ITokasarenb Kpure HavmeHnoBaHue
TeMblI (pa3jenbl) Hpyemble pui 0C?
KOMIIeTeH ofeAn | 2 TK T1A4
nun/ BaHUs
HHANKATO
pbI
BBEJIEHUE. OIIK-1 Bomnpocer B
OcHOBHBIE 3Tanbl (OIIK-1.3) JK3aMeHal[1o
pa3sBUTHA ONTHKU HHOM Ousiete
I. | OcHoBBI OIlK-1 bannbr 3a 0,5/1 | Pa3zHoypoBH | Borpocsl B
nekTpoMarHuTHOU | (OITK-1.3) | BBINO/IHEHHOE Gann eBble 33/jauM | 3K3amMeHalo
TeOpHH CBeTa 3ajaHue 3a Y 3aJjaHUsI HHOM Ouere
BazoBbrit/ ) 3azauy
[ToBbIIeHHBIM
YPOBEHb
II. | U3nyyenue OIIK-1 bannel 3a 0,5/1 | Pa3noypoBH | Bompocsl B
CBEeTOBBIX BOJIH (OIIK-1.3) | BeIrO/IHEHHOe | Gasnt eBble 33/lauM | SK3aMeHaluo
OIIK-2 3a/jaHue 3a Y 3aJJaHus HHOM Ousiete
(OIIK-2.1 | ba3oBbrit/ 3ajauy | 3ajaHus 1o
OIIK-2.2) | IloBbllLIeHHBII naboparopH
yYPOBEHb bIM paboTam
OITK-1 BeimosiHeHWe 1 6ann | Habop Borpocsr B
(OITK-1.3) | KOMIBIOTEPHO | 3a 3a/laHUN JK3aMeHaL1o
OIIK-2 i 3a/laHU | KOMITBIOTEPH | HHOM OusieTe
(OTIK-2.1 | naboparopHoii | e oro
OITK-2.2) | paboThl MIPAKTUKyMa
III. | AaTepdepenius OIIK-1 bane! 3a 0,5/1 | Pa3HoypoBH | Bompocsl B
cBeTa (OIIK-1.3) | BeIOHEHHOE | Gasut eBble 33/jlauM | K3aMeHal[[o
OIlIK-2 3a/laHue 3a Y 3a/1aHus HHOM OusieTe
(OIIK-2.1 | ba3oBbIit/ 3ajauy | 3ajaHus 10
OIIK-2.2) | IloBbllIeHHBIH nabopaTopH
YPOBEHb BIM paboTam
OIIK-1 banel 3a 2 KoutposibHa | Boripocs! B
(OIIK-1.3) | BeImOHeHHOe | Oa/uta | s pabora 5K3aMeHallo
OIIK-2 3a/laHue 3a HHOM OusieTe
(OIIK-2.1) 3ajauy
OIIK-1 Bremonnenue | 1 6amn | Habop Bompock! B
(OIIK-1.3) | KOMIIBIOTEPHO | 3a 3a/laHum 9K3aMeHalo
OIIK-2 171 3aZlaHy | KOMTIBIOTEPH | HHOM OusieTe
(OIIK-2.1 | naboparopHoii | e oro
OIIK-2.2), | paboTbl MIpaKTUKyMa
IV. | Audpaknus ceera | OIK-1 Banbl 3a 0,5/1 | PasHoypoBH | Borpockl B
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(OTIK-1.3) | BBITIOJIHEHHOE | Oast eBble 33/1aUM | 3K3aMeHaluo
OIlK-2 3a/jaHue 3a Y 3a/jaHUst HHOM Ouere
(OINIK-2.1 | ba3zoBsrit/ 3a7auy | 3afaHuA 110
OI1K-2.2) | [ToBblIlIeHHbIN sabopaTopH

YPOBEHb bIM paboTam
OIIK-1 Bansnbl 3a 2 KonTposibHa | Boripocel B
(OTIK-1.3) | BeITIO/IHEHHOE | Oasa | st pabota 9K3aMeHaIo
OIIK-2 3a/laHKe 3a HHOM Owusere
(OIIK-2.1 3azauy
OIlK-2.2)
OIIK-1 Beinonnenue 1 6ann | Habop Borpocel B
OIIK-2, KOMIIBIOTEPHO | 3a 3a/laHuM 3K3aMeHalllo
OIIK-1 U 3a/laHy | KOMIIBIOTEPH | HHOM OusieTe
(OIIK-1.3) | nabopaTopHoii | e oro
OIIK-2 paboThI MpakTUKyMa
(OIIK-2.1
OIIK-2.2)

V. | Ilonsapusanus OIIK-1 banel 3a 0,5/1 | Pa3HoypoBH | Borpocsl B

cBeTa (OIIK-1.3) | BeIMOSTHEHHOE | Oasut eBble 3aJjauM | dK3aMeHal[[o
OIlIK-2 3a/laHue 3a Y 3a/1aHus HHOM OusieTe
(OIIK-2.1 | ba3oBbrit/ 3ajauy | 3ajaHusi Mo
OIIK-2.2) | IToBbllLI€HHBIH nabopaTopH
YPOBEHb BIM paboTam

VI 1. OIIK-1 PasnoyposH | Boripocs! B
Pacnpocrpanenue | (OIIK-1.3) eBble 3a/jauM | 5K3aMeHaL1o
cBeTa B OIlK-2 Y 3a/laHUs HHOM Ouere
HU30TPONHBIX (OIIK-2.1 3azaHus 1o
JIMHeUHbIX cpefax | OIIK-2.2) nabopaTopH

BIM paboTam

VI | 2. OnTHka OIIK-1 bannel 3a 0,5/1 | Pa3HoypoBH | Borpocsl B
QHU30TPOIHBIX (OTIK-1.3) | BeITIOJIHEHHOE | Oast eBble 33/1auM | 3K3aMeHaluo
cpex OIlIK-2 3a/laHue 3a Y 3a/laHus HHOM Ouere

(OIIK-2.1 | ba3oBbrit/ 3ajauy | 3ajaHus Mo
OITK-2.2) | IToBbIilieHHbIH nabopaTtopH
YPOBEHb BIM paboTam

VI 3. HemmHeliHast OIIK-1 Bonpocsi B

ONTHKA (OIIK-1.3) 9K3aMeHal1o
OIlIK-2 HHOM Ouere
(OINK-2.1
OI1K-2.2),

VII | OcHoBbI OIIK-1 Bansnbl 3a 0,5/1 | PazHoypoBH | Bompocs! B
reoMeTpHuecKoun (OTIK-1.3) | BBITIOJIHEHHOE | Oasn eBble 33/1aUM | 3K3aMeHalro
ONMTHKH. OIlK-2 3a/jaHue 3a Y 3aJlaHus HHOM Owusere

(OIIK-2.1 | ba3osbi/ 3ajauy
OI1K-2.2) | [ToBblIlIeHHbIN
yPOBEHb

VIII | OcHoBHBIE OIIK-1 Bansnbl 3a 0,5/1 | PazHoypoBH | Borpocsl B
¢oromerprueckne | (OIIK-1.3) | BbImo/THeHHOe | Oast eBble 33/la4M | 3K3aMeHal[o
Be/IMYHHbI, OIlIK-2 3aJjaHue 3a Y 3aJlaHus HHOM Ousere
CIOCO0BI X (OIIK-2.1 | ba3oBsrit/ 3aauy
H3MepeHusl. OI1K-2.2) | [ToBblIllIeHHbIN
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yPOBEeHb
OIIK-1 Bansbl 3a 2 KonTposibHa | Boripocel B
(OTIK-1.3) | BeIrIO/IHEHHOE | Oasia | st pabota 9K3aMeHaI1o
OIIK-2 3a/laHKe 3a HHOM Owusere
(OIIK-2.1 3azauy
OIIK-2.2)
Bce pa3pesnbl OIIK-1 Bannel 3a B Tect
(OITK-1.3) | BBITIO/IHEHHOE | COOTBE
OIlK-2 3aj/laHue TCTBUM
(OTIK-2.1 C
OIlK-2.2) WUHCTPY
KI[rei
K
TeCTy
! Pasges, TeMa JUCLMIUIMHLI YKa3bIBAalOTCS B COOTBETCTBUH C paboyeii MporpaMMoi JUCLIUIIIMHEI

(mMopyist)

> OC — OL|eHOYHOE CPe/ICTBO

> TK — TeKyIIuii KOHTPOJIb

4 ITA — mpome)XyToUuHas aTTecTalus

1) /leMOHCTpPAIMOHHBIH BAPUAHT KOHTPO/IbHOU PpadoTsl Nel

Bapuasnr 1.

1. C romoli[pI0 TOHKOM cOOMparolleit CTeK/ISTHHOM JIMH3bI C TIOKa3aTesieM TpejiomieHus 11 =1,5
TIO/Ty4eHO JIeHiCTBUTeIbHOe N300pakeHHe rpeAMeTa Ha pacctosiuuu 10 cM ot yimH3bL. [Toce
TOr0, Kak IIpeJMeT W JIMH3y TIOMeCTW/IM B BOJY, He MeHssl PacCTOSHUS MeXJy HUMHU,
n300pa)keHre TIOMyunioch Ha pacctosiinu 60 cM ot imH3bl. Haiit doKycHoe paccTosiHue

JIMH3BI B BO3/lyXe, eC/Iv MoKa3aTeslb Ipe/IoM/IeHUs] BOJbI Mg =4/3

2. Y TOHKOU JIBOSIKOBBIITYK/ION JIMH3bI CepeOpPUTCs ofHA U3 roBepxHocTeld. Halitu dokycHoe
paccrossiie f monyyeHHoro TakuMm o6pa3oM 3epkana. Pajuyc KpUBU3HBI UKMCTOU
TIOBEPXHOCTH R, pazilyc KpUBU3HBI ITOCepeOpeHHOM TTOBEPXHOCTH R,

3. Jlunsa c ¢pokycHbeIM paccTosinveM f = 10 cM cfleniaHa M3 cTeksia ¢ IIoKasaTesieM IpesioM/IeHUs
n = 1,5. Haittu ¢okycHoe paccTosiHue fi/1MH3bI, TOMeLLeHHOM B BoAy (n; =4/3).

4. Hap 1eHTpOM KpyIJIOW M/oLafKu BUCUT jamma. OcBelleHHOCTh E; B 1ieHTpe IIOIIafKu
paBHa 40 ik, E, Ha Kpato noijasku paBHa 5 kK. [lof kakum yriiom @ mazaroT JIyud Ha Kpau
TJIOILAIKA?

2) OoOpa3er TecTa Mo TeMaM «JJIEKTOPOMarHUTHbIe BOJTHbI. VIHTepdepeHnus cBeTa»

A
3apanue 1 % K
Ha pucyHKe 10oKa3aHa OpHEHTALUsI BeKTOPOB HAIPSDKEHHOCTH

- -

3JIEKTPUUECKOT0 (E) Y MarHUTHOIO (H) roJjier B 3/ieKTpPOMarHu
BOJIHe. BeKTOp MJOTHOCTU NMOTOKA SHEPTUHM 3/IeKTPOMarHUTHOTO TMOJISI T
OPHEHTHPOBAH B HarlpaB/IeHUM ...

1; 2; 3; 4. 1
3agaHue 2

Ha  pucyHke mipejcTaB/iieHa  MrHOBeHHasi  (ororpadus
3/71eKTPUUECKOU COCTaBJISIFOLL e 3/71eKTPOMAarHUTHOMU BOJIHBI,

nepexozgsieit u3 cpebl 1 B cpely 2 rneprneHAMKY/ISIPHO TPaHULIe paszesna
AB.
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OTHo1LIeH’e CKOPOCTH CBeTa B Cpefie 2 K ero CKOpOCTH B cpefie 1 paBHO ...
1); 1,5 2) 0,67; 3) 1,75; 4) 0,84.
3aganue3
[TosiBneHre 1[BeTHBIX paJy>KHbIX TMSITeEH Ha TOBEPXHOCTHU BOJbl, TOKPBITOM TOHKOM
OeH3WHOBOM W/ MaC/ISTHOM TJIEHKOH SIB/ISIETCS C/Ie/ICTBHEM SIBJIEHHS. . ..

1) nTepdepeH1nM CBeTa; 2) Oudpakiyu cBeTa;
3) [Monspusaiuu cBeta; 4) Oucnepcum cBeTa.
3aganue 4

PasHocTh X072 IByX MHTepdeprpyIOLIUX JIyueil paBHa A/4 (A — fvHa BoJHbI). Pa3HOCTh
(a3 konebaHuii papHa:
1) 45°; 2) 30°%; 3) 60°; 4) 90°.
3aganue 5
CKaJpIBalOTCs /Ba TapMOHWYECKHUX KoyiebaHWs OJHOTO HampaB/lIeHWs C OJMHAKOBLIMU

yacTOTaMM M paBHbIMHA aMIiumTygamu  A,. [lpu pasHoctu a3 A¢—H aMIUIUTY A
pe3y/ibTHpYIoLero KojaebaHus paBHa. . .

1) 0; 2) Ao\/z; 3) Ao\/g; 4) 2A,.
3agaHue 6

[Tpu vHTepdepeHLMM KOTepeHTHbIX Jy4yel C AMHON BOHBI 400 HM MakCHMMyM BTOpOTO
NopsiIka BO3HUKAET MpU Pa3HOCTU XOJa ...
1) 400 HMm; 2) 200 HMm; 3) 800 HMm; 5) 100 =M.
3aganue 7

V3 mnpuBeJjeHHBbIX YTBEP)KAEHUM, KacaloUIMXCs CJIOKEHUsT BOJIH, BEPHBIM SIBJISIETCS
C/lefyrolee yTBep)K/eHue:
1) cyMMapHasi MHTEHCHBHOCTb TIPU UHTep(epeHLMH [BYX KOrepeHTHBIX BOJIH 3aBUCUT OT Pa3HOCTH
(a3 uHTepQepupyOIIKX BOH;
2) mnpu wuHTepdepeHLIMH KOTepPEeHTHbIX BOJH OJWHAKOBOW WHTEHCUBHOCTU CyMMapHas
VHTEHCUBHOCTh paBHA yUeTBePEeHHON MHTeHCUBHOCTU Ka)K/10i BOJTHBI;
3) NpU CJI0O)KeHWH KOTepeHTHBIX BOJIH CyMMapHasi MHTEeHCUBHOCTb paBHa CyMMe WHTE€HCUBHOCTeH
CKJ/1aJjbIBaeMbIX BOJIH.
3aanue 8

KorepeHTHbIe BOJIHBI C Haua/bHBIMU (a3aMH @ U @, U Pa3HOCTBIO X0/ia A MPU Ha/I0KeHUU
MaKCHMabHO 0C/1ab/IsAt0TCs TIPH BhiNoyiHeHUH ycnoBus (k =0, 1, 2)...
1) A=N4; 2) @1 — @, =2km; 3) A=KkA=2kN2; 4) A= (2k+1)N2.
3aganue 9

[ns Toukn A onTrveckasl pasHOCTb XOZa JIydel OT [IBYyX KOTepeHTHbIX MCTOYHHUKOB S; U S
paBHa 1,2 Mxm. Eciv fyiviHa BoiHBI B Bakyyme 600 HM, TO B Touke A
OyzeT HabO/MOIATHCA. . .
1) MakcUMyM UHTep(depeHIMH, TaK KaK pa3HOCTh X0/la paBHA YeTHO®k Yy~~~ = A

”
YHCJTy TIOJTYBOJIH; S .-
”
2) MUHMMYM UWHTepdepeHIMHd, TaK KaK Pa3HOCTh XOJa paBHa o
HEUeTHOMY YMCJIY TIOJTyBOJIH; S,

3) MUHMMYM MHTep(epeHLNH, TaK KaK pa3HOCTb X0/la paBHa YETHOMY
YMCITy TTOTYBOJIH;
4) MakcMMyM UHTepdepeHLIMHY, TaK KaK Pa3HOCTb X0/ja paBHa HEUETHOMY UYMCJTy [TO/TyBOJIH.

[TepeueHb BOIIPOCOB K 3K3aMeHY
Bce TembI Kypca, cofiep>kaTcs B OusieTax.

OO6pa3er 5K3aMeHAMOHHOT'0 OH/IeTa

3K3AMEHAIIIOHHBIV BIIET Ne 1
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Jucounimaa Konebanus v Bonsel. Ontika  51.0.12.03

Hamnpasienue noarorosku 03.03.02 ®usrka

1. Bompoc ans npoBepku ypoBHst 00yuenHocT 3HATD
YpasHeHus Maxkcsesia. BosHbl B BakyyMme. BosiHOBoe ypaBHeHue. I1710cKre MOHOXpOMaTUUeCKHe
BOJIHBI (CKa/IIpHbIE U BEKTOPHBIE).

2. Bormpoc asist ipoBepky ypoBHs 00yuenHoctrn YMETH*
CBolicTBa MJIOCKMX BOJIH: MONEPEYHOCTD, CBSI3b MeXXy KOMIIOHeHTaMHu, nosspr3auys. [IpescraBnenve
TIJIOCKOW BOJIHBI B KOMILIEKCHOM opme. Ceprueckrie BosiHbl. CTosuMe
201 13

3. 3apaua asist ipoBepky ypoBHs 00yuenHoctr BJIATETH*
Ha pucyHke noka3aHa cxema UHTep(epomeTpa 11 U3MepeHus: [IoKa3aresiel peoM/IeHHs
NIPO3payHbIX BelleCTB.

3necn S— y3Kad LjeJb, OCBelljlaeMasi MOHOXpPOMaTUueCKUM CBETOM A=589um, 1n2- JiBe

OJJMHAKOBbIe TPYOKH C BO3/IyXOM, [JIUHA K&XKAOH U3  KOTOPBIX [=10,0 em, D — puadparma c
IByms miensivi. Korjia Bo3ayx B TpyOke 1 3aMeHH/IM aMMHAKOM, TO UHTep(depeHL[MOHHas KapTHHA

Ha 5KpaHe 3 cmectinack BBepX ualN =17 nonoc. Mokasarens Tipe/ioMJIeHus1 BO3JyXa

n= 1 ) 000277 . OHPE,E[EJII/ITI: MMOKa3aTeJib IpeJIOMJ/IEHHUA aMMHKdKd.

[Tegarornueckuii paboOTHUK B.B. Uymak
WICB)
3aBeaytoiuii Kadeapoi A.A. T'aBpusitoK
(roAmuIch)
«__» 2024 r.

Kpurepum onjeHku:
MakcumasnbHbIi 6at - 40 6amioB
OtBeT Ha Bonpoc 1 - 10 6a10B
OrtBet Ha Bonpoc 2 - 10 6a/10B
OTtBet Ha Bonpoc 3 - 20 6a/u10B

Pa3paboruunku:

%/ JIOLIeHT Uywmak B.B.
(mopruck)

ITpotokon Ne 5 o1 21.02.2025 .

3aB. Kadeapoit %/ aBpumok A.A.

Hacmoswas npoepamma, He Modcem b6bimb 80Cnpou3eedeHa Hu 8 Kakol ¢popme be3
npedgapumenbHO20 NUCbMEHHO20 paspelleHust Kageopbl-pazpabomuuka npo2pammbl.
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