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I. Hesu 1 3apaum TUCHHUILVIMHBI (MO1YJIA)

[Iporpamma pa3paboTaHa B COOTBETCTBHHM C OCHOBHOH oOpa3zoBaTenbHOU mporpammoir ®I'OC mo
HarnpasieHuto 03.03.02 dusuka u npeaHazHavyeHa sl ooecnieueHus Kypea «KonebaHus ¥ BOJTHBL.
Orntukay, U3y4aeMoro CTyJIeHTaMH B TEUEHHUE MATOr0 CEMECTpa.

JNucuumianna «Kojebanusi U BoJiHBI. ONTHKA» SBISETCS pas3/ienoM Kypca oOrmien
(bU3UKH, U SIBJISETCS OJJHON U3 OCHOBHBIX B OOIIEH cHCTEME COBPEMEHHOH MOJrOTOBKH OaKaiaBpOB
no HamnpasiieHuto 03.03.02 Pwuszmka. JucuuminHa u3ydaeTcsi Ha TPEThEeM Kypce U €€ IJIaBHOM
HeJIbI0 SIBIISICTCS co3aHne QyHIaMEeHTaIbHOM 0a3bl 3HAHUH O IPUPOJIC ONTHYECKOTO M3ITyUCHHS H
€ro B3aWMOJICHCTBUHU C BEIIECTBOM, HA OCHOBE KOTOPOW B JANbHEHIIEM MOXKHO pa3BUBATh Ooiee
yIIIyOJIeHHOE ¥ JISTATM3UPOBAaHHOE M3YYCHHUE JIAHHOTO pa3jiena (PU3UKH B paMKax IMKJIa KypCOB IO
TEOPETUYECKON (PU3UKE U CHICIIMATH3UPOBAHHBIX KYPCOB.

B cBsi3u ¢ 3TUM (pOpMUPYIOTCS OCHOBHBIC 3371a4H Kypca.

IlepBasi w©3 HUX 3aKIIOYaeTCS B  MHPOBO33PEHUYECKOH M METOHOJIOTUYECKON
HarpaBJIeHHOCTH Kypca. HeoOxoaumo chopMupoBaTh y CTYACHTOB €HMHYIO, CTPOWHYIO, TOTHYECKH
HENIPOTUBOPEUYHMBYIO (U3NUYCCKYIO0 KapTHHY MPHUPOABI ONTHYECKUX sBicHWA. Co3naHue Takoi
KapTHUHBI MIPOUCXOIUT MOITAITHO, IyTeM 000OIICHHS SKCIIEPUMEHTAITLHBIX IAHHBIX M Ha UX OCHOBE
MPOM3BOJUTCS TOCTPOCHUE MOJAETeH HaOM0JaeMbIX SIBICHUH, CO CTPOTUM OOOCHOBAaHHEM
NpUOJIMIKCHUH B PAMOK, B KOTOPBIX ATH MOJICIH JACHCTBYIOT.

Bo - BTOpBIX, B paMKax €IWHOTO IMOJAX0Ja HEOOXOIMMO PAacCCMOTPETh OCHOBHBIC SIBICHUS
ONTUKH, BHIBECTH OCHOBHBIC 3aKOHBI W IOJNYYUTh HMX BBIPAKXCHHUE B BHJIE MaTEMaTHYCCKUX
ypaBHeHH. [Ipy 3TOM Henb3s OTpaHUYMBATHCS YUCTO MOHATHHHBIMU MOHITHIME, 2 HEOOXOIUMO
HAYYWTh CTYJICHTOB KOJHMYECTBEHHO pEIIaTh KOHKPETHBIC 3aJadyd B paMKax MPHHSATBIX
npUOIINKESHUH.

B Tperbmx, HEOoOXOJAMMO HAayYUTh CTYJCHTOB OCHOBaM IIOCTAHOBKA W TPOBEICHUS
(U3NIECKOTO JKCIEPHUMEHTa 10 ONTHUKE C IMOCIHEAYIOMMM aHAJIM30M M OLEHKOW IOy4YeHHBIX
pe3yJIbTaTOB.

I1. Mecto qucuunianusl (MoayJs) B ctpykrype OIIOII BO

Huctmmnunaa "Konebanus v BoHBL. OnTHKA" OTHOCUTCS K 00s3aTEIbHON YacTH
MPOTPaMMBbI U SBIISIETCS OJJHUM M3 OCHOBHBIX B COBPEMEHHOU MOJTOTOBKE OaKaiaBpoB MO
HanpasyieHuto "®dusnka".

Jnst u3y4yeHus TaHHOM y4eOHOW JUCIMILTUHBI HEOOXOJUMBbI 3HAHUS, YMEHHUS U HaBBIKH,
dbopMupyeMbIe MPEIIECTBYIONUMU JUCITUTUTTHAMU
DIEeKTPUYECTBO U MarHeTU3M.
MaremaTuyecKuii aHaJIn3.
Huddepennmanbaple ypaBHEHUS
TeopeTnueckass MEXaHUKA.
DNeKTpoAMHAMUKA.
Teopust BEpOATHOCTEN U MaTeMaTUYECKasi CTAaTUCTUKA
[lepeuenr mnocneayOUMX Yy4eOHBIX AUCHUUIUIMH, Ui KOTOPBIX HEOOXOMUMBI 3HAHMS,

YMEHMS U HaBbIKU, OpMUpPYEMBIE JTaHHON YUYEeOHON NUCHUILIMHOM:

e aroMHas U a1epHas pusmka,

e TepMOJIMHAMHKa U CTaTUCTUYECKas PU3UKa,

® KBAaHTOBAs MEXaHHKA.
CneukypcoB: Teopus paccesnusi, KBaHTOBast TeOpHs U3ITyUYEHUS.

A



III. TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIJIMHBI
[Tpouecc oOcCBOEHHS NHUCHUIUIMHBL  «

Konebanus u BOJHEIL

OnTuka» HaIlpaBJICH Ha

dbopmupoBanue komrnereHui, B coorserctBur ¢ ®I'OC BO u OIT BO no nanHHOMYy HampaBlIeHUIO

noarotoBku (cnennanbHocTh) «03.03.02 dusuka» npoduns OyHpaMeHTaTbHas (HU3UKA TO3BOJISIET

CTYJIEHTY IPUOOPECTH CIEAYIONIe KOMIETEHLIUN:

CnocobeH MpuMEeHSTh 0a30BbIe 3HAHUSI B 001acTH (PU3NKO-MAaTEMaTHYECKUX U (MITH) €CTECTBEHHBIX

HayK B cepe cBoeit mpodeccnonanbroit aesrenpuocty; (OITK-1)

- CnocobOeH MMPOBOAUTH HAYYHBIC UCCIICAOBAHUA (I)I/I3I/I‘-ICCKI/IX O6’BCKTOB, CHUCTEM U IIPOLECCOB,

00pabaThIBaTh U MPEICTABIATH dKCTIepuMeHTalbHbIe qaHHbie (OITK-2)

IlepedyeHb MIAHMPYEMBbIX Pe3yJbTATOB 00y4eHHUs MO AUCHHUILIHHE (MOAYJII0), COOTHECEHHBIX C
HHANKATOPAMM JOCTHKEHUS] KOMIIEeTeHIM I

Komnierenuus HNuaaukaTopsl Pe3yabTaTsl 00yyeHus
KOMIIEeTeHI NI
OIIK-1 OIIK-1.3. ucnomnb3yet 3Haer: (yHIaMeHTalbHbIE TOHATHS,
0a30Bble 3HaHUS B 00J1aCTH | 3aKOHBI U TEOPUU KJIACCHUECKOW U COBPEMEHHON
¢u3uku B cBOEH OITHKH, KOJIeOaTENbHBIX U BOJIHOBBIX IPOIIECCOB
npogeccuoHaIbHON YMeeT NOHMMATh, U3J1araTb U KPUTHYECKU
JeSITEIbHOCTH aHAJIM3UPOBATh 0a30BYI0 OOIIEPUINIECKYIO
UH(POPMALIMIO B 00JIACTH ONTUYECKUX SIBIICHUH,
10JIb30BAThCS OCHOBHBIMU MOHATUSMU U
MOJIEISIMU ONTUKH;
Baaneer metomamu 06pabOTKM U aHATU3a
9KCIIEPUMEHTAILHON U TEOPETUUECKON
nH(popmManu B 001acTy KoneOaTeIbHbBIX
IIPOLIECCOB U ONTHUKH, NMPUMEHSET UX B
PO eCCHOHAIBHONU JESATETHLHOCTH
OlIK-2 OIIK-2.1 3HaeT: IKCIIEpUMEHTAJIBHBIE U TEOPETUUECKHE

3HaeT OCHOBHbIE HAay4HbIE
METO/bI TEOPETHYECKOTO U
AKCIEPUMEHTAIHLHOTO
UCCIeI0BaHHsI OOBEKTOB,
MPOLECCOB M SIBICHUI

OIIK-2.2

[IpoBoauT Hay4YHBIE
MCCIIe0BaHMS (PU3HUECKIX
00BEKTOB M aHATTU3UPYET
pe3yabTaThl UCCIIEOBAHUHN

METO/IbI HCCIICI0BaHMs B 007aCTH COBPEMEHHOM
OTITUKH W BOJIHOBBIX TIPOIIECCOB.

Ymeer: npumMeHATh GyHAaAMEHTATbHbBIE
3aKOHBI ONTHKHU K PEIICHUIO TEOPETHUECKUX
U DKCMIEPUMEHTAIBHBIX (PU3NYECKUX 3314,
paboTaTh Ha COBPEMEHHOM ONTHYECKOM
000pyI0BaHWH, aHATTU3UPOBATH
MIOJTYYEHHBIE PE3YJIbTaThI.

Baaneer: TeXHUKON MOCTaHOBKHU
(GU3MUECKOT0 IKCIIEPUMEHTA,
MOJCITHPOBAHUS, TCOPETHUECKOTO U
AKCTIEPUMEHTATILHOTO UCCIICTIOBAHMS
ONTUYECCKUX SIBICHUM, TEXHUKOU
CIIEKTPOCKOMMYECKUX U3MEPEHUN U
00pabOTKH SKCIIEPUMEHTAIbHBIX JIAHHBIX. .




IV. Coaepixkanue u CTPYKTYpa IMCHUILINHBI (MOLYJIs1)

O0beM TUCHHUIIMHBI COCTABJIAET 9 3a4eTHBIX eqUHMI, 324 Yaca,

N3 Hux 60 4vacoB — mpakTHYecKas IOATOTOBKA

KonTaktHas pabora 173 yaca

3aHATHS IPOBOJAATCS TOJIBKO B OYHOM popMe 00yUueHHs ¢ MPUMEHEHUEM JUCTAHIIMOHHOTO KOHTPOJISI CAMOCTOATEIbHOM paboThl CTYICHTOB uepes3
OUOC daxynprera. DIEKTPOHHON U TUCTAHIIMOHHON (popM 00ydeHHsI He TPelyCMaTPUBAETCS
DopMa NPOMEKYTOYHON ATTECTALMM: IK3AMEH

4.1 Couepmalme AUCHMIIIMHBI, CTPYKTYPUPOBAHHOC 110 TeMaM, ¢ YKa3aHUEM BU10B yqeﬁm,lx 3aHATHIL M OTBEJEHHOI0 HA HUX KOJHYECTBA
AKAACMHUYICCKHUX YaCoB

Ne Pa3zgen pucuunianHbl/TEMa « dopMa TeKyI1Iero
n/H = Bunst yueOHoM paboTHI, KOHTPOJIA
S BKJTFOYAsl CAMOCTOATEIbHYIO pa00Ty OOyJaroIuXcs , | ycneBaeMocTH/
e MPAKTUYECKYIO MOJATOTOBKY U TPYJI0EMKOCTh dopma
§ (B yacax) NMPOMeKYTOYHOI
- aTTecTaAllMU
g i (o cemMecTpam)
(5]
o KonTakTHas paboTta nmpernogaBarens ¢ g
= 5 00yHaroIUMHCS E <
8 2 = = E
) S = =S
c 2 = 5 | Jlekuus | Hpakruueckue | Koncyabrauus =
Bl OF w 2 / Q &
il o = S JadopaTopHbIe S
sl 3 = paTop §
) %) % 3aHATHUSA O
| M =8
1 2 3 4 5 6 7 8 9 10
BBenenne. OCHOBHBIE 3Tallbl PA3BUTHS 4 3.1 2 0,1 1
ONTHKH
1. | OcHOBBI 2/1IEKTPOMArHUTHOM TeopuM cBera | 4 25,1 | 4 8 4 0,1 9 3aganue
CrnextpanbHoe
pasnoXeHne
2. HN3ay4yeHne cBEeTOBBIX BOJIH 4 32,1 |4 10 4/4 0,1 10 b/13 TemnoBoe
U3JIy4eHue
Otuer 1o




nabopaTOPHBIM
paboTam
3. | UuTepdepenuns cBera 4 56,1 |6 10 8/12 0,1 20 B3
Otuer no
71a00paTOPHBIM
pabotam
4. | Audpakuus cBeTa 4 68,1 |6 10 10/12 0,1 30 B3
Otyer no
1ab0paToOpHBIM
paboTtam
5. | Hoasipu3anus ceera. @opmyJibl Dpenes. 4 26,1 |4 0 6/6 0,1 10 bJ13
IMonspusanusa OTPaKEeHHOHN U Otuer o
NpeJIOMJIeHHO BOJIH. 1a60paTOPHBIM
paboTam
6. B3aumopgeiicTBue HM3JIy4YeHUS C BellecTBOM, | 4 56,2 |8 10 6/12 0,2 20 b3
pacnpocTpaHeHue CBeTa B cpeaax Otuer 1o
J1a00paTOPHBIM
pabotam
7. OCHOBBI reOMeTPUYeCKOoil ONTHKH. 4 36,1 |4 0 8/4 0,1 20 bA3
Otuet no
J1a00paTOPHBIM
pabotam
8. OcHoBHbIe (oTOMETpHYECKHE BeJUYHNHBI, | 4 19,1 |4 4 0,1 11 b3
croco0bl X U3MepPeHusl.
JK3aMeH 4 36
KCP 4 2
Bcero 4 324 | (60) |40 60/60 1 125%

*[Ipakmuueckas no02OMoBKa OCYWeCmeIsemcsi 8 npoyecce 6blNOIHeHUsT pabom aabopamopHo20 NPAKMUKYMA C UCHONb30SAHUEM ONMUYECKO20
0bopyoosanus, a makdce 8 xooe 0630pHulx 3auamuti 6 rabopamopusix CO PAH u HUUII® UT'Y. Konmpons 3a @vinonnenem camocmosmensHou pabomol
ocywecmaisaemcs 6 8ude nposepku boavuux oomawnux saoanuil (b/[3) no xascooii meme

*BRJIIOYasi MPAKTHYECKYIO MOAT0TOBKY

4.2. I1;1an BHeayIUTOPHOI caMOCTOSITeIbHON PadoThl 00y4aroIMXcs M0 JUCHUTITTHHE



CamocTosTenbHast paboTa o0yyaroumxcs V4ebHo-
METONYECKOE
Cpoxu OueHnounoe
Cemectp HaszBanue pasneina, Tembl B 4 a6 Tpynoemkoc CPEIICTEO obecrieueHue
W]l CAMOCTOATENLHON PAaOOTHI| BBINOMTHEH |~ (ac.) pen CAMOCTOSTENbHOMN
VI paboThI
BBenenue. OCHOBHBIE ITanbl Pa3BUTHS 1 Henens 1 3agauu u [5]
5 CocTaBuTh TaOIUILY "
ONTHKH 3aHHATUN YOpaKHEHUS
5 1.  OCHOBBI JIEKTPOMATHUTHOI TeOPHUU [Tocne 9 3agauu Juist [2]
cBeTa 3aBeplIeH CaMOCTOSITENIEHO
bJ13 Pemenue 3anayq mmst N
. WS JTCKIUi r'O pPeIeHus
camocTosaTenbHON paboTsl 1l
1o nociue 1. 1
u?2
JTAaHHBIM
pazaenam
5 2. H3ayyeHue CBETOBBIX BOJIH [Tocne 10 3agauu uist [2]
3aBeplIeH CaMOCTOSITENTEHO
CamocTosTenbHas TOMallHsAs .
Usl JICKIIHAIA T'O peIeHUs
pabota no Teme «TerioBoe
1o rnocJe 1.2
U3ITy4eHUe
TTaHHBIM
pazaenam
5 3. HWnrepdepenunus cBera 20 3amgaun it [2,3]
[Tocne CaMOCTOSITENTEHO
bJ13 UnTepdepenius ceerta | 3aBepiieH ro pelIeHus
Ul JTeKIUi nocne 1.3
[ToaroroBka K J1ab0paTOpHBIM o KonTtponbsHbie
pabotam JTaHHBIM BOIPOCHI U
pazznenam 3aaHus s JLP.
5 4.  /dudpaxkuus cBera Tocue 30 3amaun It [2,3]
SABePLICH CaMOCTOSITEITLHO
bJ13 udpaxius cBeta priert TO PEIICHUS
Usl JICKIIHAIA
[ToaroroBka k 1a6OPaTOPHBIM o nocne 1.4
pabotam KoHnTponbHbIe
TTaHHBIM
BOIPOCHI U
pazaenam

3aJlaHusl IS JLP




CamocTosTenbHast paboTa o0yyaroumxcs V4ebHo-
Cemectp HasBanwue paznena, Tembl Cpoxu Tpynoemkoc Ouerotroe B
p ’ Bu camocTosiTennsHOM pabOTHI | BRIIOTHEH PyA CPEICTBO obecrieveHme .
s Tb (4ac.) CaMOCTOSITEIIBHOM
5 5. Hoasipuzaums cBera. Dopmy.ibl [Tocne 10 Sanaun i [6,3]
®peneas. Hoaspuzauus 3aBEpILICH
N . Jomaiinee 3agaHue . YIpaKHEHUS
O0TPa:KeHHOM U NMPeJTOMJIEHHOI BOJIH. Ul JeKIui
[ToaroroBka k J1abopaToOpHBIM o KonTponbsHbie
pabotam BOIIPOCHI U
JTaHHBIM
3aaHus 7 JLp
pazzenam
5 6. B3aumojeiicTBuEe U3JTyYeHHS € ITocne 20 Sanaun u [6,3]
BellleCTBOM, PACTIPOCTPAHEHHUE CBETA 3aBeplIeH
Jomaiinee 3agaHue . yIpaKHEHUS
B cpeaax Usl JIKIHA
[ToaroroBka K J1ab0paTOpHBIM o KonTtponbsHbie
pabotam BOIIPOCHI U
JTaHHBIM
3aJaHus IS J1.p
pazaenam
5 7.  OCHOBBI FeOMETPUYECKOIl ONTHKH. [Tocne 20 [6]
3aBeplIeH Habop 3aganmii
vl JIEKUUN I
bJ13 'eomeTpuyeckas onTuka H 8
1o CaMOCTOSITENILHO
JTaHHBIM it paboThI
pazzenam
5 8. OcHoBHbIE (hOTOMETPUYECKHE [Tocne 11 [6]
BeJIMYMHBI, CIIOCOOBLI UX U3MeEPEeHHs. 3aBeplIeH
HA JeKIHUN Habop 3ananmii
JloMariHee 3a/1aHue IO TeMe
o 0 TeMe
JTaHHBIM
pazzenam
5 |J/labopaTopHBIil NPAKTHKYM IToaroroBka K BBIIIOJIHEHUIO KoHTposbHbBIE [3]
(mpakTHYeckas MOAroToBKAa) 71a00paTOPHBIX padoT, Pa3 B 8 BOIIPOCHI.
CaMOCTOSITEJIbHOE BBITIOJIHEHHE | HEIEII0 Pesynbratht
HKCIIEPUMEHTA HKCIIEPUMEHTA
5 IMoaroroBka K 3K3aMeHy Pabora ¢ nmekiuoHHbIM K KoHI [1-3]
MaTepHaoM U y4eOHOM CeMECT }; 12 DK3aMeHAIMOHH
JINTEPATYPOI p ble OUJIETHI
OO61Mit 00beM caMOCTOATEIHHON PAOOTHI MO AUCIUILTHHE (Yac) 125







11

4.3. Conep:xaHue yueOHOro MaTepuaJia
BBEJIEHUE OcHoBHBIE 3Tamnbl pa3BUTHS ONITUKU

Tema 1. OCHOBBI DJIEKTPOMATHUTHOUW TEOPUU CBETA.

JInneiinble KoJiedaTebHbIE cucTeMbl. [lapameTpruyeckue 1 HeJIMHEHHbIE KojlebaTeabHbIe

cuctemsl. BonmHoBBIE nponiecchl. KnHeMaTHka BOJIH. YTIpyrue BOJHBL. DJIEKTPOMAarHUTHBIE BOJHBI.

YpaBuenus  MakcBesuia.  Boanbl B Bakyyme. BomnHoBoe  ypaBHeHume. Ilnmockue
MOHOXpPOMAaTHYECKHE BOJHBI (CKaJsipHble M BeKTOpHble). CBONCTBA IUIOCKMX  BOJIH:
MIONIEPEYHOCTH, CBSI3b MEXKI1Yy KOMIOHEHTaMH, nojisgpusanusd. [IpencraBienre miockon BOJIHEI B
komriekcHoU popme. Cheprueckue BoHbl. CTOSTYUE BOJIHBI.

IToToxk 3Hepruu B IUIOCKOH BOJIHe. 3aKOHBI COXPAHEHMS JUIsl CBETOBBIX BOJIH. MIHTEHCHBHOCTH
TUIOCKOW rapMOHHUYECKOM BOJHBL. ['ayccoBbl myuku. DddekTrBHas HHTEHCUBHOCTD. [110OTHOCTH
IIOTOKA MMITYJIbCA 3JIEKTPOMArHUTHOW BOJIHBIL. /laBieHue cBera.

MopnyanpoBaHHbie BOJIHBI. CIIEKTpaJIbHBIE pa3oKeHUs B onTuKe. CHEKTpalbHbIE aMIUIUTYIBI.
Oypre-ananu3 u Oypbe-cunte3 B ontuke. KomiiekcHas 3anuch unrerpaia ®ypne. CrnexTpsl
MOJYJIUPOBAHHBIX BOJIH, HMIIYJIbCHBIX IIOCIIEJOBAaTEIbHOCTE M YEAWHEHHBIX HMITYJIbCOB.
CrnekrpanbHasi IUIOTHOCTh MOLTHOCTUH. COOTHOUIEHHE MEXIy UIMTEIbHOCTBIO HMIIyJbca U
LIUPUHOU CIIEKTpa.

Tema 2. U3JIYUEHUE CBETOBbBIX BOJIH

I. Kuaaccuyeckue MoJeJW W3JYYECHUS PpPa3psizKeHHBIX cped. M3myuenume ocmuuiaropa.
VYpaBHeHuss MakcBemia B NPUCYTCTBUM MCTOYHUKOB. WM3ilydeHne ocuWLIATOpa, MOIEIb
Tomricona. MoniHOCTh M3My4eHus ocuusuisitopa. narpamma HanpasieHHOCTH. Kiaccnueckuii
OCLMJIISATOP, KaK MOJIENIb ONTUYECKUX KOJeOaHH aTOMa MITU MOJIEKYJIbI.

2. U3aydenme aHcamOas ocumyiasiTopoB (AQO). KorepeHTHbIE M HEKOT€PEHTHBIE HMCTOYHUKHU
ceera. [lonsapuzanus wusnydenus AO. Cnektp nsnydenus AO. JloniepoBCKU KOHTYp JIMHUU
u3nydeHus. BizammonerictBue AO co CBETOBBIM IOJIEM. 3aKOH TOTJIONICHHsI cBeTa byrepa.
EcrecTBeHHass mMpHHA JIMHUM  U3JIydeHus. M3myueHue aHcamOnst  CTaTHCTUYECKU
HE3aBUCHUMBIXOCIIIIIATOPOB. YJIapHOe (CTOJKHOBUTEIBHOE) U JIOIUIEPOBCKOE YIIUPEHHE
crekTpanbHoi TuHuU. [ToHsTHE 00 OHOPOIHOM U HEOJHOPOTHOM YUIHPEHHH.

3. @du3znka TemioBOro u3jay4deHus. PaBHOBecHoe TemoBoe usnmydeHue. McmyckarenbHas u
noryomarensHast crnocoOHocTs. 3akoHbl Kupxroga. 3akonsl Credana-bonbivana, Buna.
®opmynsl Penes-/[xunca. Beenenne [lmaHkoMm npencraBieHuss 0 KBaHTe dHepruv. POTOHEL
®opmyna [lnanka. BeiBos 3ak0OHOB TEMIOBOTO M3yueHust U3 popmydsl [lnanka.

4. OCHOBHbIC TNPEICTABJICHUA O KBAHTOBOW TEOPHUM M3JYYEHHUH CBETa AaTOMaMHM U
MoJieKyJIaMu.Moens AByXypoBHEBOM cucTeMbl. CIIOHTAHHOE U BBIHYKJIEHHOE M3JIy4YEHHE B
KBaHTOBbIX cucrteMax. BwBog dopmynsl [lnanka mno OHWHIITEHHY, CBSI3b  MEXAY
koddumenTamMu DWHINTEHA. B3anMopelicTBUe TIIOCKOW BOJIHBI C aHCaMOJieM KBaHTOBBIX
ocunuisiTopoB.  Koadduuuent mnornomenus. MHBepcHas HaCceIeHHOCTb HSHEPreTHUYECKHUX
ypOBHEW. YcuiieHHe cBeTa U reHepauus cBera. Jlazepbl. YciaoBus caMoBO30YKICHUS J1a3€pOB.
Cnextp wusnmydeHusi Jsa3epoB. lIpomonbHbIE W TOMEpedHbIe MOJBL. | enMii-HEOHOBBIN U
PYOHHOBBIH J1a3ephl.

Tema 3. UHTEP®EPEHIINA CBETA

1. HNuTepdepenunss MOHOXpoMaTH4YecKOro cpera. Onruyeckas pasHOCTh xona. [lopsmox
untepdepenuu. [lupruna nareppepeninonHon nosnocsl. Kinaccuueckue nHTepdhepeHIMOHHbIE
cxemsl: onbIT KOHra, 6uzepkana @penens, ounpuzma Openens, oununzabuiie.

2. WuTepdepeHnusi HEMOHOXPOMATHYECKOI0 cBeTa. BpeMeHHasi KOIrepeHTHOCTb. 3aKOH
UHTEeppEepeHIIMY Ha BpeMEHHOM s3blke. DyHkiMs Koppemsuuu. KomrmiekcHas CcTeneHb
KOrepeHTHOCTU. BuaHoCTh NHTEp(hEPEHIIMOHHON KapTHHBI.
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HNuTepdepeHuusi HEMOHOXPOMATHYECKOI0 CBeTa. 3aKOH MHTEp(EPEHLMH HA CHEKTPAIbHOM
a3bike. CBsi3b MeXIy UHTep(EpPEHIIMOHHON KAapTUHOW M CIEKTPOM HCTOYHHUKA. Bpewms
KOT€pEHTHOCTH, JUINHA KOT€PEHTHOCTH. CBSI3b MEXKIY BPEMEHEM KOT€PEHTHOCTH U IIMPUHON
criekTpa. MakCuMalbHbINA MOPAIOK CIEKTPA.
Hurepdepennus cBera 0T  NPOTSKEHHBIX  HMCTOYHMKOB. IIpocrpancrBeHHas
KOIepeHTHOCTh. DYHKIMSA MPOCTPAHCTBEHHO-BPEMEHHOM KOppensuuu. BiusHue pa3MepoB
UCTOYHHMKAa Ha BHUJIHOCTh MHTEP(EPEHLMOHHOW KapTUHBL. Paamyc KOrepeHTHOCTH, 00BeM
KOI€pPEHTHOCTH.
Hurepdepennns B TOHKUX IUIeHKaX. [[Bera TOHKUX IUieHOK. [I070CHI paBHOW TOJIUHBEI U
paBHOro HakJIoHa. Jlokanu3anuus nHTepPEepEeHIMOHHON KapTHUHBI.
MuoroayvueBasi untepdepenuus. Dopmyna Diipu. Hurepdepomerp Dabpu-Ilepo.
MHoOroCI0MHbBIE JUAIEKTPUUECKUE OKPBITUS U UX IPUMEHEHHE.
HuTepdepomeTpsl 1 UX IPUMEHEHHE.
Junamuueckue nHTepdepeHIIMOHHbBIE KAPTUHBI.

Tema 4. AUDPPAKIINA CBETA

1.

Asnenue audpakumu. [Mpunuun Irolirenca-®Openens 3oubl Openens, rpadpuueckuil MeTon
CIIOKeHUsl aMIuuTyl. Judpakius Ha KpyIibIX OTBEPCTUSAX, JKpaHaX. 30HHAs IUIACTHHKA.
Hudpaknuss Ha Kparo dkpana, 30HbI [llycrtepa, cnupans Kopnio. Pacnpoctpanenue
OTpaHUYEHHOrO IMy4Ka cBeTa. [ panuib! npumenenus nudpakunn Openens u @paynrodepa.
Ionsitue o Teopuu audpakuun Kupxroda. [lpubmmwkenue @PpeHens u NpuOIIKEHHE
Opaynrodepa. Judpakuus B nanpHeit 30He - nudpakuus Ppaynrogepa. [IpocTtpancTBeHHO-
MOJAYJUPOBAaHHAs BOJHA, CIEKTP MPOCTPAHCTBEHHBIX YACTOT, PA3JIOKEHHUE ITydKa IO IJIOCKUM
BOJIHAM, YIJIOBOH criekTp. JAudpakiys cBera Ha IBYMEpPHBIX 00beKTax, pusuka audpaxnuu Ha
mieny, AUQpakiys IUIOCKOM BOJIHBI Ha OpSIMOYrosibHOM otBepctud. Judpakuus ["ayccoBa
nyuyka. Jludpakuus @paynrodepa Ha Kpyrinod ameprype. Paspemaromas crnocoOHOCTb
ONTHUYECKUX TPUOOPOB

Juppakuusa cBeTa Ha NepUOIAMYECKMX CTPYKTypax. [ludpakuus Ha CHHYCOMAAIbHOMN
pemerke. Jludpakuus cBeTa Ha TUIOCKOW aMIUTUTYyAHOW pemierke. udpakums Ha ABYX- U
TPEXMEPHBIX EPUOANYECKUX cTpYKTypax. @opmyiisl Jlays, 3akoH Bynsda-bparra.
JAudpakunsa u cnekTpaibHblii aHaau3. CrekTpanbHblil aHanu3 B onTHKe. CIEKTPOCKOMUS C
NPOCTPAHCTBEHHBIM  PA3JOKEHHEM  CHEKTpoB.  [Ipu3aMeHHble,  OU(PPAKLUOHHBIE U
UHTep(EepEeHIIMOHHbIE CIEKTPaIbHbIE MPUOOPHl U UX OCHOBHBIE XapaKTEPUCTUKH: armapaTHas
(byHKLUS, yrI0Bas U IMHEHHas AUCHepCHs, pa3periaonas ciocoOHOCTb, 00JIacTh JUCTIEPCUN
JAudpakuus BOJHOBBIX NY4YkoB. Judpakunonnas teopuss GopMUpoBaHUS H300paKEHUH.
Ponp nudpakiuu B npubopax GopMUpYIOIIMX H300pa)KeHue: JIMH3E, TeIeCKOoIe, MUKPOCKOIIE.
OYHKIMS TPONYCKaHMs JIMH3bI, CBOMCTBO JIMH3BI BBINOJHATH IpeoOpa3oBanue Dypebe.
[TpoctpancTBeHHast puabTpaALIUAL..

Oo0paTtHas 3anaya Teopuu audpakumu. [onorpadus. YpaBHeHUe rojorpammsl, ONepaTop
['abopa. CBoiictBa romorpamMMm. [ojorpadupoBaHue 1O METOAY BCTPEUYHBIX IYYKOB.
[Ipumenenue romorpadum.

Tema 5. IIOJIAPUSATINA CBETA

JIuHeHO-, IUPKYJIAPHO- U BJUIMITUYECKU- TOJISIPU30BAHHBIM CBET. MaTeMaTu4eckoe ONMCAHUE
COCTOSAHUSA TMOJISIpU3alnH. HOJ’ISIpI/ISaHI/Ifl €CTECTBEHHOTO cBeTta. OnTHYECKUE SIBIIEHHS Ha T'paHULC
pasfena M30TPONHBIX JIUMIEKTpUKOB. Dopmyinbl @Ppenens. llongpusanus oTpakeHHOH u
IIPEJIOMJIEHHOM BOJIH. YTOa bprocrepa. SIBneHue mOJHOTO BHYTPEHHETO OTPAXEHUS CBETA U €ro
IIPUMEHEHUE.

Tema 6. B3AUMOJEWCTBUE WM3JAYYEHWSA C BENIECTBOM, PACIIPOCTPAHEHME
CBETA B CPEJAX

1. AHCHGQCHH CBETAa. Pacnpoagaﬂeﬂne CBE€TA B U30TPOITHBIX JMHENHBIX cpeaax
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PacnipocTpaHeHne IIOCKHX MOHOXPOMAaTHYECKMX BOJIH B M30TPONHBIX cpenax. Knaccnueckas
ANIEKTpOHHAsE Teopust aucnepcuu. Jucnepcust $a3oBodt ckopoctd U Ko3dduimenrta
norjouieHus. AHOManbHas W HOpPMallbHas Jucnepcusa. PacnpocTtpaHeHwe cBeta B
KOHJIEHCUpOBaHHOU cpene, popmyina Jlopenma. Ontuueckue coiictBa cpen B UK, Bunumoit u
YO obnactax cBera.
PacnipocTpaneHre HEMOHOXPOMAaTHYECKUX BOJH B JUCIEPTHpyroLEen cpeae. ['pymnmoBas ckopocTh
pacnpocTpaHeHus naketa. P@a3zoBas U rpyInnoBas CKOpOCTH, ux cootHomeHue (Popmyia Penest)
OcHoBbl _onTuku MeTanoB. OcoOeHHOCTH pacrpocTpaHeHHsl cBeTa B MeTaax. Kpurtuueckas
gactota. OTpakeHHE CBETa NOBEPXHOCTHIO MeTaiia. PaccesHue cBeTa B MENKOJIMCIEPCHBIX U
MYTHBIX Cpe/iax.

2. OnTukKa aHM30TPOIHBIX cpell

Mopnenp aHHU30TPONHOM Cpefbl, TEH30pHAs AUDJIEKTpUYECKas BOCHPHUHMYHUBOCTb, TEH30pHAas
JUDJIEKTPUYECKass IPOHHULIAEMOCTb. IJlaBHAas  KpUCTaJUIMYECKas CHCTEMa KOOPAMHAT,
ONTHYCCKasd MHAUKATPUCCA.

PacnipocTpaHeHure IUIOCKMX MOHOXPOMAaTHYECKMX BOJH B aHU30TPOIIHOM cpefe. YpaBHEHUE
BOJIHOBBIX Hopmanel @penens. JlyueBas ckopoctb. OmHoocHble KpucTauibl. [Ipenomnenue
cBeTa Ha rpanuile kpucraia. [locrpoenue I'toirenca st aHU30TPOIIHBIX CPEN.

[IpoxoxaeHue cBeTa 4epe3 KpHUCTAUIMYECKUE IUIACTUHKHM (EeWCTBUE TIJIACTHHOK (/4, (/2).
I8 6
WuTepdepeHtys moaspu30BaHHbIX JTy4Ye, IIACTUHKA MEXKIY ABYMS OJISIPOUIAMH.

WuaynrpoBaHHas aHU30TPONUS ONTUYECKUX CBOMCTB 3 dekTrl [Tokkensca, Keppa,  Dapanes.
3. Heqwuneiinasi onTuka. OnTHKA CWILHBIX CBETOBBIX I0JI€

Mopens  aHrapmMoHudeckoro  ocuwuiAropa.  HenuneitHas — momsipuzanus.  Onruueckoe
JleTeKTUpoBaHue. [ 'eHepanyst BTOpOil TapMOHUKH. Y CJIOBUE IPOCTPAHCTBEHHOT'O CUHXPOHU3MA.

CroxeHue ¥ BBIUUTaHUE YacTOT. 3aBUCUMOCTD MTOKa3aTells MPEJIOMIIEHUSI OT MHTEHCUBHOCTH CBETA.
CamodoxycupoBka u 1e(hOKyCHpOBKA CBETA.

Tema 7.0CHOBBI TeOMETPHYECKOI ONTUKH

[Ipunuun ®epma. 3aKOoHBI OTPa)KEHUSA W MPEJTOMIICHHMS CBETa Ha TPAHHULE pa3fena ABYX Cpes.
[Ipenomnenue cBeta Ha chepudeckoil rpanuie. uBapuant A66e. LlenTpupoBanHas onTu4ecKas
cucrema.

Tema 8. OcHoBbI hoTOMETPHHU
OcHOBHBIE (OTOMETPUYECKHE BEJIMYMHBI, CIIOCOOBI HX HU3MepeHus. EauHunsl u3mMepeHus
(3HEpreTuvecKue U CBETOBBIE).




4.3.1. IlepeyeHb CEeMHHAPCKHUX, NPAKTHYECKHUX 3AHATHH M J1a00paTOPHBIX padoT

14

TpynoeMkocTh
dopmupye
Ne HaumeHnoBaHue ceMUHapOB, (ac.) OrneHouHbIe Mble
NQ 1'[/ I Bceero W3 Hux
paznena MIPAKTUYECKUX wacos | mpaxruuec CpeacTBa KOMIICTCHIL
no;:[rzfll‘OBKa .
1 2 3 4 5 6 7

1. I-2 ONEeKTPOMarHuTHBIE BOJIHBIL, UX | 2 PaznoypoBuessie | (OIIK-1,
OCHOBHBIE CBOWCTBA, 3a/1a4u OIIK-2,)
KOMIUIEKCHAs! 3aIUCh. Y 33J1aHus

2. I-3 CnekTpbl MOLYJIMPOBAHHBIX 2 1 Paznoyposnesbie | (OIIK-1,
BoJIH. CrieKTpanbHast IJI0OTHOCTh 3a7a4u OIIK-2,)
MoIHocTH. COOTHOIIEHKE U 3aJ]aHUs
MEXy JJIUTEIBHOCTBIO
HMMITYJIbCA ¥ IIUPUHOMN CIEKTPA.

3. II-6 KBanToBas mpupoja csera. 2 1 Paznoyposuessie | (OIIK-1,
3aKOHBI TEIIOBOT'O U3TyYEHUS 3aa4u OIIK-2,)

U 3aJjaHUsl

4. II1-8 HuTtepdepennus 2 PasnoypoBueBsie | (OIIK-1,
MOHOXPOMaTHYECKOTO CBETA. 3a7a4u OIIK-2,)
Knaccuueckue U 3aJ]aHus
UHTEP(EPEHIIMOHHBIE CXEMBbI

5. I11-8 KomMmnberotepHas npakruyeckas 2 | Otuer 1o (OIIK-1,
pabora "Unrtepdepenius” KOMITBIOTEPHOU OIIK-2,)
Knaccuueckue pabote
MHTEP(PEPEHIIMOHHBIE CXEMBI

6. III1-9 WNuTtepdepenuus 4 1 Paznoyposuesbie | (OIIK-1,
KBa3UMOHOXPOMAaTUYECKOTO 3a7a4u OIIK-2,)
cBeTa. OyHKIMSA BUAHOCTH. U 3aJJaHus
BpemeHHas KOrepeHTHOCTb.

CriekTpanbHOE U BpEMEHHOE
paccMOTpEeHHE.

7. III-10 WNurepdepenmus ot 4 Paznoyposuesbie | (OIIK-1,
MPOTSKEHHBIX 3aa4u OIIK-2,)
KBa3UMOHOXPOMAaTHYECKUX U 3a7JaHUs
ucToyHNKOB. HTEephepomeTp
IOwnra. IlpocTpancTBeHHas
KOT'€PEHTHOCTb.

8. II-11 WuTepdepeHmys B TOHKUX 2 1 PasnoypoBuesbie | (OIIK-1,
rieHkax. [losockl paBHOTO 3a71a4u OIIK-2,)
HaKJIOHA U MOJIO0Chl paBHOM U 3a7JaHUs
TOJIIIMHBI, X JIOKAJTH3AIHSI.

9. IV-15 Hcnons3zoBanne 30 Openens u 2 PasnoyposueBsie | (OIIK-1,
BEKTOPHBIX IHArpaMm JJIst 3aJ1a4n OIIK-2,)
KaueCTBEHHOT'O aHaIM3a U 3a7JaHUs
T PAKIIMOHHBIX KapTHH.
30HHAas TJIACTUHKA.

KomnbrorepHas npaktuyeckas
pabota "dudpaxims"

10. IV-16 Hudpaxius Ha 1menu, 4 1 PasnoypoBuesbie | (OIIK-1,
NPSAMOYTOJILHOM U KPYTJIOM 3a1a4u OIIK-2,)
OTBEPCTHSIX. U 3aJJaHus
Judpakmus Opaynrodepa kax
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IIPOCTPAHCTBEHHOE
npeobpazoBanne Dypobe.
VYTIJI0BOM CIIEKTp, €r0 HIUPHUHA.
Pa3pemaromias crioco6HOCTH
ONTUYECKUX MMPUOOPOB

11. IV-17 JludpakiroHHbBIE PEIICTKH. 2 1 PaznoypoBuesbie | (OIIK-1,

3a7a4u OIIK-2,)
U 3aJJaHHs

12. IV-18 CriextpasnbHble TPHOOPHI U KX 2 1 PasnoypoBuesbie | (OIIK-1,
OCHOBHBIE XapaKTEPUCTUKU 3a1a4u OIIK-2,)
JudpakiimoHHbIe OrpaHUIECHUS U 3a7]aHUs
Ha pa3pemiamilyo CHoCOOHOCTh
JIMH3BI, TEJIECKOMa 1
MUKPOCKOTIA.

13. IV-19 ['omorpaMMBl TIOCKUX BOJIH, 2 1 PasnoyposueBrie | (OIIK-1,
roJIorpaMMa TOYKHU, CBOMCTBA 3a7a4u OIIK-2,)
roJIOrpamMM. u 3ananusa K/p

«JIndpaximsy

14. A% Onruyeckue sIBICHUS Ha 4 1 PaznoypoBuesbie | (OIIK-1,
rpaHuLE pa3aesna U30TPOIHBIX 3aJ1a4n OIIK-2,)
TUBIIEKTPUKOB. DOpMYyIIbI U 3a7]aHus
O®penens. Yroua bprocrepa.

[TonHoe BHyTpeHHEE
OTpa)kEeHUE.

15. VI-2-26. WNurepdepentus 4 1 Paznoyposuessie | (OIIK-1,
MOJISIPU30BAHHOTO CBETA. 3a7a4u OIIK-2,)
[TongpuzannoHHble TPUOOPHI. U 3a7]aHUs
YeTBEepTHBOIHOBAS U
IIOJTyBOJIHOBAsSI IJTACTUHKH.

[Tonyuenue u ananus
IUTMNTHYECKH
NOJISIPU30BAHHOTO CBETA.

16. VII OCHOBBI T€OMETPUYECKOM 6 PasnoypoBuesbie | (OIIK-1,
ontuku. [Tpuniun @epma. 3a7a4u OIIK-2,)
3aKOHBI OTPAKEHUS U U 3a7]aHUs
MPETOMIICHUS CBETa Ha TPaHUIIe
paszzena AByX Ccpell.

[Ipenomnenue cBera Ha
chepuyeckoi TpaHulie.
WNuBapuant AGGe.
LenTpupoBanHas onTHuecKas
CUCTEMA.

17. VIII OcHoBHbIE (OTOMETPUYECKUE 4 1 PasnoyposueBrie | (OIIK-1,
BEJIHUYHHBI, CIIOCOOBI HX 3aJ1a4n OIIK-2,)
n3Mepenus. EnquHuist U 3a7]aHUs
U3MEpEeHus (IHepreTuyecKue u
CBETOBBIE)

Bcero 60 12
Ne Ne pazpena HaumenoBanue naboparopusix | TpynoemkocTb OneHouHble ®opmupye
/1 pabot (gac.) cpezacTBa MBIC
Bceero W3 nux KOMITETEHIL
4acoB TMPAKTUIECK nu
ast
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MOJIrOTOBKA

3 4 5 6 7
1. 2 OmnpeneneHre CIEKTPaTbLHOMI 4 2 KonrposbHbie (OIIK-1,
[IMPHHBI U3y YCHHS BOMPOCHT M 3alalii K | QITK-2,)
MOJTYTIPOBOIHUKOBOTO JIazepa AadopaTopHbi
YIIpOBOA p pabotam
2. 3 Onpenenenue paauyca 3 2 Konrposbubie (OIIK-1,
KPUBHU3HBI JINH3bI U JJTUHBI BOMPOCRI M 3alAHI K| OT]K-2,)
o 11a60paTOPHBIM
CBETOBOM BOJIHBI C TOMOIIBIO padoTam
koJiely Herotona
3. 3 HabGmronenue 3 2 KonTtponbubie OIIK-1,
UHTEP()EPEHITMOHHBIX TTOJIOC BOTPOCEI ¥ 3alaliii k| QITK-2,)
11a60paTOPHBIM
pPaBHOTO HaKIIOHA U paGoTam
OIIpeieNICHUE MOpPsIIKa
uHTEephEpEeHINH
4. 4 Onpenenenne pazpemaromen 3 2 Konrponbubie OIIK-1,
CHIOCOOHOCTH TU(DPAKITUOHHOMN BOMPOCHL M 3alaliA K | Q[TK-2,)
CIICTKH 11a00paTOpPHEIM
p paboram
5. 4 N3mepenne 1IMHBI BOJIHbI 4 2 KonTtponbubie OIIK-1,
Ja3epa C MOMOIIBIO BOMPOCHT M 3alalii K | QITK-2,)
TU(PPaKIUOHHONW PELIETKH Aadopatopibi
) pabotam
6. 4 N3yuyeHne crieKTpaabHOro 3 2 KonrposnbHsre OIIK-1,
HpI/I60pa yM_z BOIIPOCHI U 3a/laHUA K OHK_2 )
71a60paTOPHBIM ’
pabotam
7. 3-4 duznuecKue MPUHIIAIIHI 6 2 KonTtponsHeie OIIK-1,
FOJ‘IOFpa(bI/II/I BOIIPOCHI U 3a1aHUA K OHK_2 )
1ma060paTOPHBIM ’
paboram
8. 5 Hccnenosanue 3 2 KonrposbHbie OIIK-1,
MOJISIPU30BAaHHOI'O CBETA BOTPOCEI ¥ 3a/alii K | Q[TK-2,)
1a00paTOPHBIM
pabotam
9. 5-6 Bpamenue nminockoctu 3 2 KonTtponbHbie OIIK-1,
HOJISIpI/I3aL[I/II/I BOIPOCHI U 3a/1aHUA K OHK_Z,)
112a00paTOPHBIM
paboram
10. 5-6 CrHeKTpOCKOINYEeCKOe 4 2 KonrposbHsie OIIK-1,
UCCIICIOBAaHUE XPOMATHICCKOM Bogpom 1 sajlaimi k| OTIK-2,)
MOJIIPU3AIUHU CBETA Ha>OPATOPHEIM
pabotam
11. 5-6 N3yuyeHue OCHOBHBIX SIBJICHUN 3 2 KonrpornbHsre OIIK-1,
MOJISIPU3ALIMY B MTAPATULICITBHBIX BOHPOCKI M 3aJaHUA K| Q[TK-2,)
11a60paTOPHBIM
CBETOBBIX ITy4KaxX
pabotam
12. 6. OmnpeneneHne nmokasaress 4 2 Komrponensre OIIK-1,
MIPU3MBI C TIOMOIIIBIO BOMPOCHL M 3alaliA K | Q[TK-2,)
FOHMOMETDA 11a00paTOpPHEIM
p paboram
13. 6 I'eHeparust KpaTHBIX TAPMOHUK 4 2 KonrpornbHsre OIIK-1,
BOIIPOCHI M 3aJIaHUA K OHK_Z’)
m1a060paTOPHBIM
paboram
14. 6 [Tornomene kpucramion LiF. 3 2 KonTtponbHbie OIIK-1,
3akon byrepa-bapa BOMPOCH M 3afaliA K | Q[TK-2,)
11a60paTOPHBIM
pabotam
Bcero 60 28
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4.3.2. IlepeyeHb TeM (BONPOCOB), BBIHOCHMBIX HA CAMOCTOSITeIbHOE H3Y4YeHHe CTYleHTAMH B
pamMKax camocrtosTeabHoil padorsl (CPC)
Ha camocTosiTensHyto paboTy BBIHECEHBI CIIETYIOIIE BOIPOCHI
OnTuyeckue sBIEHUS Ha T'PAHULE pa3lesia U30TPOMHBIX JUAIEKTPUKOB. PopMyibl Dpenens.
[Tonsipusanus oTpaxE€HHOW U MPETOMIIEHHOM BOJIH. Yo bprocrepa.
SIBJIEHME MTOJIHOTO BHYTPEHHETO OTPAKEHUS CBETA U €r0 IPUMEHEHUE.
HuTepdepomeTprl U X MPUMEHEHHUE.

4.4. MeToan4yeckre yKa3aHHsl 110 OPraHU3alui CAMOCTOSITEJIbHON PadoThI CTYIECHTOB

CamocTtosaTenbHas paboTa CTyJEHTOB
1. AynutopHast camocTosATeIbHasl paboTa, KOTOpasi OCYILIECTBIISIETCS MO/l HENOCPEACTBEHHBIM
PYKOBOJICTBOM IpenojaBaTelisi Ha CEMUHAPCKUX U MPAKTUUECKUX 3aHATHUSAX.
Ha npakrtuueckux 3aHATHSIX NO AUCUMILUIMHE HE MeHee | 4Yaca M3 ABYX OTBOAMTCSA Ha
CaMOCTOSITeNIbHOE pelieHue 3aaad. [IpakTiudeckue 3aHATHS CTPOUTCS CIEAYIOIUM 00pa3oM:
1. BBonHas npenojaBatesns (LI€IM 3aHATUS, OCHOBHBIE BOIIPOCHI, KOTOPbIE JOJKHBI OBITH
PacCMOTPEHBI).
2. Bermnerit onpoc.
3. Pemienue 1-2 TUNOBBIX 3a71a4 y TOCKH.
4. CaMOCTOSITENIbHOE PEIICHHUE 3a/1a4.
5. Pa3bop THMOBBIX OMIMOOK MpU peIlIeHUH (B KOHIIE TEKYIIEro 3aHsATHs WIM B Hadale
CJIEIYIOILIETO).
2. BueayautopHas caMocTosiTeNbHass paboTa, B OCHOBHOM, BBINOJIHAETCS B BUJIE JIOMAIIHUX
3aJ]aHUI 110 PELICHUIO 33/1a4 110 KaXKJI0W TeEME Kypca.
[Ipy BBIMONHEHWH ayAUTOPHONM W BHEAYJAUTOPHON CaMOCTOSITENbHON pPabOThl HCHONB3YETCS
yuebHoe mocobue Uymak B.B. BomHoBas ontuka B mpumepax u 3agadax. WsmatensctBo UITY.
Upkyrck, 2012r
[Ipy BBIMONHEHUH J1TAOOPATOPHBIX PAOOT M CAMOCTOSTEIHHOM MOJATOTOBKM K HMX BBINOJHEHHIO
ucronb3yercss yuyeOHoe mocoome JIL.M. Ilenuna, B.B. Uymakx, B.B. Jlemranos Omnrtuka.
Jlabopatopusiit mpaktukym M3narenscteo UT'Y. Upkytcek, 2019 r

4.5. llpumepHasi TeMAaTHKA KyPCOBBIX padoT (IpP0eKTOB) (IIPH HAJTUYHUHN)

KypcoBbie paboThl yueOHBIM IIAHOM HE MPEAYCMOTPEHBI
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V. Y4eOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE o0ecnedeHne JUCHUIIMHBI (MOIYJIS)

a) OCHOBHAs Iumepamypa

1.

Anemkesud B.A. Kypc obmieit pusuku. OnTrka [DnekTpoHHsIil pecypce] : [yueoHuk] / B. A.
AnemkeBud. - MockBa : ®DUSMATIINUT, 2011. - 336 c. ; ecTb. - (YHUBEPCUTETCKHI KypcC 001IIei
¢uzukn). - focryn B 9bC "JIAHB". - Heorpanuu. noctym. - ISBN 978-5-9221-1245-1

2. Yywmak B.B. BonHoBas ontuka B mpumepax u 3agavax [Tekcr] : yue6.mocobue : B 2 4./ B. B.

Yymak ; UpkyTtckuii roc. yH-T. - Upkytek : M3a-so UI'Y, 2012 - . - 20 cm. - ISBN 978-5-9624-
0579-7. — (843K3)

JL.W. lenuna, B.B. Yymak, B.B. JIs3ranos OnTuka. JIabopaTopHbIii MPaKTUKYM:
yueb.nocobue : . / Upkytckuii roc. yu-T. - Upkytck : M3a-so UI'Y, 2019 - . - 20 cm. - ISBN
978-5-9624-1754-7. — (100 3k3)

CusyxuH, [Imutpuit Bacunbesuu. O6muit kype ¢pusuku [Teker] : yue6.mocobue 1 cTy 1. Gpus.
crerl. By30oB / JI. B. CuByxuH. - 3-e u3z., crep. - M. :®@usmatnur. - 22 cm. - ISBN 5-9221-0229-
X.— T. 4 :Ontuka. - 2013. - 791 c. : win. - Ykaz.umeH: c. 780-782. - [Ipeam. ykas.: ¢. 783-791. -
ISBN 5-9221-0228-1. — (30 »3x3)

KamureeBckuit, H.M1. BomHoBast onrtuka [DinekTpoHHBIN pecypc] : ydeb.mocodue / H. .
KanuteeBckuii. - Mocksa : JIanb, 2008. - 466 c. : un. - (Knaccudeckast yueOHas nutepatypa 1o
¢uszuke) (Jlyumue knaccuueckue yueOHukn). - Pexxum nocryna: 9bC "UznarensctBo "Jlanp". -
Heorpanuu. noctym. - ISBN 978-5-8114-0666-1

Uponos, N.E. 3agaun mo obmel ¢usuke [DmekTpoHHBIN pecypc] : ydeb.mocodue / U. E.
Hponos = Exercisesingeneralphysics. - Mocksa : Jlaas, 2009. - 416 c. : un. - (Knaccuueckas
y4eOHast urepatypa no ¢gusuke) (Knaccuueckne 3agauHuku U MPakTUKyMbl. Du3nka). - Pexxum
nocryna: ObC "UzgarensctBo "Jlans". - Heorpanuu. noctym. - ISBN 978-5-8114-0319-6

OONONHUMENbHAS TUMepamypa

1.

AxmanoB C.A.Cratuctudeckas paguodusuka u ontuka. CiyyaiiHble KoneOaHHus U BOJHBI B
nuHeHbIX cuctemax U3n. 2. [Dnexrponnsiit pecype] / C. A. Axmanos, O. E. Ipskos, A. C.
YupkuH. - Mocksa : ©DU3MATIINUT, 2010. - 428 c. : uin. - Joctyn B ObC "A#bOykc" npekpariex
B cBsi3u ¢ okoH4aHueM Jymien3uu. Jloctyn 8 ObC "JIAHB". - Heorpannu. goctym. - ISBN 978-5-
9221-1204-8

Bbytukos E.N.Ontuka [Onextponnsiii pecype] / E. U. bytukos. - Mocksa : Jlans, 2012. - 607 c. :
Wil - (YueOnuku ans By3oB.CrienuanbHas aureparypa). - Pexum goctyna: ObC "M3natenscTBo
"Jlanw". - Heorpanuu. noctym. - ISBN 978-5-8114-1190-0

. AxmanoB C.A. ®usznueckas ontuka [Tekcr] : yueonuk / C.A. Axmanos, C.}O. Hukutun ; Mock.

roc. yH-T uM. M.B. JlomoHocoBa. - 2-¢ u3a. - M. : U3n-so MI'Y ; M. : Hayka, 2004. - 654 c. :
uin ; 24 cm. - (Kimaccuueckuit yHUBEepCUTETCKHMNA yueOHUK). - bubnuorp. B konne nekuuii. - ISBN
5-211-04858-x. - ISBN 5-02-033596-x. — (33k3)

Kypc obmieit puzuku [Tekct] : yued.mocobue asst CTya. By30B, 00yd. IO TeX. HAMp. U crell. : B 4
1./ W. B. CaBenbes ; pen. B. . Casenbes. - M. :KnoPyc. - 22 cm. - ISBN 978-5-390-00351-0. —
T. 2 : DnexktpuuectBo U MarHeTu3M. Bonuel. Onrtuka. - 2009. - 570 c. : ui. - [IpenM. ykas.: c.
561-570. - ISBN 978-5-85971-898-6. — (13k3)

B.U. KpacoB, Onrtuka [Tekct] : KoMOblOTepHBIN NMpakTHKyM: Yueb. mocobue / B.M. Kpacos,
B.JI. ITanepnsrii, B.B. Uymak ; ®en. arearcTBo mo obpazoBanuio; UpkyT. roc. yH-T . - UpKyTCK :
Wzn-Bo UT'Y, 2005. - 90 c. : un ; 21 cm. - (Kommbrotepusie TexHonoruu B pusmke). — (31 3k3)

I/IHTepHeT HCTOYHHUKH

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

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

0) nepuoouueckue uzoanus

- HET.


http://www.physdep.isu.ru/
http://www.physdep.isu.ru/kosm/method/inform/2/title2.pdf
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8) CHUCOK A8MOPCKUX MEMOOUUECKUX pa3pabomox Yuebnoe nocobue.

e KomnbroTepHble TeXHOIOTUH B pusnke. YacTb 2. DKCIIEPUMEHT ¢ KOMIBIOTEPHOMH
nojepxkoi: ApramonoB M.®@., I'mazynos O.0., Kpacos B.U., Kpun6epr N.A., [Tanepubiii
B.JI., Yymax B.

e UYywmak B.B. BonnoBast ontuka B npumepax u 3agadax [Tekcr] : yued.mocobue : B 2 4. / B.
B. Yymak ; Upkyrckuii roc. yH-T. - Upkyrck : U3n-Bo UT'Y, 2012 - . - 20 cm. - ISBN 978-5-
9624-0579-7. — (842K3)

e JLU. lllenuna, B.B. YUymak, B.B. JIpizranos Onrtuka. JlabopaTopHBINA MPaKTUKYM:
yueb.mocobue : . / UpkyTckwii roc. yH-T. - UpkyTck : U3n-Bo UT'Y, 2019 - . - 20 cm. - ISBN
978-5-9624-1754-7. — (100 3k3)

e DJeKTpOHHas BEpCUsl KOHCIEKTOB Jekuuii aBT. Yymak B.B.

2) 6azvl OaHHBIX, UHDOPMAYUOHHO-CRPABOYHBLE U NOUCKOBbLE CUCTEMbL
e DY3 «bubmmorex» https://isu.bibliotech.ru/
e DBC «Jlaupy» http://e.lanbook.com/
e DBC «PykonT» http://rucont.ru/

OBC «Aiibyke» http://ibooks.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECINHEYHEHUE JUCHUIIJIMHbI (MOJAYJISA)
6.1. YueOHo-1200paTopHoe 000py10BaHue:
e Jlekuuu U NMpaKTHUECKUE 3aHATUS POBOIATCS B ayJJUTOPUU 000PYAOBAaHHOM
MYJIbTUMEIUIHBIM IIPOEKTOPOM U HOYTOYKOM.
e llmeercs HaOOp IS IEMOHCTPALMIA: TIOIYIPOBOIHUKOBBIN J1azep, HAOOP
JU(GPAKIUOHHBIX PEIIETOK, HIEJIEH.
e lcnonp3yercss KOMIUIEKT KOMIBIOTEPHBIX MPE3ESHTANI MO BCEM paszesiaM Kypca aBT.

Uymak B.B.

e JlaGopaTopHBIi IPAaKTUKYM MO AUCIUILUIMHE MPOXOAUT B 000pYyIOBAaHHOM J1abopaTopuu
(7mab 212)

o Ha ¢akynprere nMeeTcss KOMIBIOTEPU3MPOBAHHAS ayJUTOpUs, NpeJHA3HAYCHHAs

JUI  CaMOCTOSITEJIbHOM palbOoThl, C HEOrpPaHMYEHHBIM JOCTYNOM B VIHTepHeT, CcTaHJapTHbIE
CpEJICTBaMU IPOCMOTpa MPE3EHTALMI U JPYTUX MaTepUaloB IO Kypcy.
. Nmerorcs cnuckyM 3alaHuii M METOJMYECKOE DPYKOBOJACTBO B JJIEKTPOHHOM U
NIEYaTHOM BHJIE, B TOM YHCJIE B aBTOPCKUX YUEOHBIX OCOOUSX.
6.2. IlporpammHoe obecnieueHue:
Hcnoan3yercsi nmporpamMmHoe olecriedenne k mocodourw B.UM. Kpacos, B.JI. Ilanepnsiii, B.B.
Yymak Omnrtuka Kommnbrotepubsiii mnpaktukym. PUO UI'Y, wucnoms3yercss B KauecTBe
JEMOHCTPAIIMOHHOTO MaTepHuaa
e Cranpaptasle cpeactsa Windows u MS Office 11 paGoTsl ¢ mpe3eHTanusMu,
® CTaHJapTHBIC CEPBUCHI IN00aIbHON ceTr HTEepHET
6.3. Texunueckne 1 31eKTPOHHbIE CpPeICTBA:
Jlng npoBeseHNs MPAKTUYECKUX U JIEKIIMOHHBIX 3aHATUN B KA4E€CTBE JIEMOHCTPAIMOHHOTO

000pyIOBaHUSI UCIIONB3YIOTCS TMPOCKTOP, dKpaH. MCIonb3yroTcsi COBpEMEHHBIE 00pa3oBaTeiIbHbIC
TEXHOJOTHH: WHPOpPMAIIMOHHBIE (JeKIMU W Tpe3eHTanuu B Power Point), mnpoekTHbIC
(MynbpTHMEIMA, BUCO, JOKYMEHTAIbHBIE (UiIbMbI). VMcnonb3oBanue riao0aqbHON KOMIBIOTEPHOM
CETH TIO3BOJISIET 00ECMEeYHTh JTOCTYITHOCTh MIHTEpHET-PECYpPCOB M Peaanu30BaTh CaMOCTOSTEILHYIO
paboTy CTYJIEHTOB.

Jlns opraHW3aliuu ¥ KOHTPOJS CaMOCTOATEIbHOUW pabOThl CTYAEHTOB ucmoibiyercs D0C

YHUBCPCUTCTA, IAC pa3MCIICHBI MAaTCPUAJIbI U aBTOPCKUEC JICKIIUU U 3aHATUA


http://ibooks.ru/
http://rucont.ru/
http://e.lanbook.com/
https://isu.bibliotech.ru/
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VII.OBPA3OBATEJIBHBIE TEXHOJIOTYHA
Kypc umeer 351eKTpOHHYIO BEPCHIO IS TPE3CHTALAH.
Jlekuuy 4uTarOTCA C UCIOJIb30BAHUEM COBPEMEHHBIX MYJIbTHUMEIUNHBIX BO3MOYKHOCTEU U
MIPOEKITMOHHOTO 000pyAoBaHus. Mcronb3yroTCss MHTEpaKTUBHBIC TEXHOJITOTHN

VIII.OLEHOYHBIE MATEPHAJIBI IJIS1 TEKYIIEI'O KOHTPOJISA U
MPOMEXYTOYHOM ATTECTALIMA

DoHJ OLIEHOYHBIX CpCACTB IIPEACTABJICH B ITPUIIOKCHUN

Tunwi KOHmMpPOJIAL yCnewHoCmu OC60€RUA NPOcpaAMMbl cmyc)eHmOM g

. TEKYIIUI KOHTPOJIb yCIIEBAEMOCTH;
o IPOMECIKYTOYHAA aTTCCTALUA;
. UTOTOBasi TOCY/IapPCTBEHHAs aTTECTALIUS.
Texkymmuit KOHTPOJIh YCIHEBAEMOCTH — 3TO TPOBEPKA YCBOCHHUS Y4YEOHOro Marepuana,

PEryJISIPHO OCYLIECTBIISIEMAs HA MPOTSXKEHUU CEMECTpA.
[IpomexxyTouyHast arrectamus (3a4eT, dK3aMEH) - 3TO OIICHKAa COBOKYIHOCTH 3HAHUH,
YMEHMH, HaBBIKOB 110 JUCLHUIUIMHE B LIEJIOM WJIH I10 €€ pa3IeiiaM.

®opMBI IPOMEKYTOYHOTO0 H HTOTOBOr0 KOHTPOJIS
Texymasi arrecTanmusi NpPOBOAUTCA exeHenenbHO. Kpurepuit QopmMupoBaHuss OIEHKH —
MIOCEIAEMOCTh 3aHATUI, aKTUBHOCTb CTYJIEHTOB Ha JIEKLUUSAX U CEMHHAPCKUX 3aHATUSAX, YPOBEHb
MOJTOTOBKU K CEMUHApaM, BBIMIOJIHEHHE JJOMAITHUX paloT.
J1s mosiydyeHHMsl JOMyCKa K 3K3aMeHY CTYAEHT o0s3aH PELIMTh HE MEHee JIByX MUChbMEHHBIX
KOHTPOJIbHBIX, BBINOJIHUTH BCE JOMAILIHUE 3a/laHus M YCHELIHO BBICTYNUTh Ha cemuHape. Jlis
JIOITyCKa K 9K3aMeHy HeoO0xonumo Habpath He MeHee 30 6auioB.
Ilpomescymounan ammecmayusa npogooumcs ¢ opme 3xk3amena. Kpome mozo, oucyuniuna
eKkouena 8 npoepammy Mmozoeou 2ocyoapcmeennoti ammecmayuu. B sxzamenayuonnot pabome
Ha 20CY0ApCMEEeHHOM IK3AMEHE UMEEMCsl KaK MUHUMYM 0OHA 3a0a4a no OAHHOMY KYPCY 6 KaAHCOOM
sapuanme.
VYCTHBIN HK3aMeH MPOXOAMT MO OWjIeTaM, KaKIbli U3 KOTOPHIX COJIEPIKHUT JBa BOMPOCa U 3aady.
O6o00611eHHas cxema Ouera NpuBeieHa HUXKe
buiter Ne

1. Bomnpoc mis npoBepku ypoBHs oOyueHHoctr 3HATD

3. 3anaua ans npoBepku ypoBHs o0yuenHoctu BJIAJIETH*

Kaxnplii BOIpoc COAEpKUT OAWH MYHKT MPOrpaMMbl Kypca WM €ro 4acTb. [l mosryueHus
MOJIO’KUTEBHOM OLIEHKM HE0O0XO0AMMO, HalpaTh CymMMy OajlJIoB MO TeKylled aTTecTaluud |
sK3aMeHy He MeHee 60 6asioB.
B mnporecce koHTposst mpoBepseTcss CHOPMHPOBAHHOCTH CIEAYIOMIMX OOIIEKYJIbTYPHBIX U
npodecCHOHaIbHBIX KOMITETEHIINN
e  CroCOOHOCTBIO HCTIOJIB30BaTh 0a30BbIE TEOPETHUECKUE 3HAHUS (PYyHIaMEHTAIbHBIX
paszesioB o0IIei U TeOpEeTUIECKON QUMK 11 perieHus npodeccruonanbubix 3aaa4d (OIMTK-
3);
® CIOCOOHOCTH TIPOBOJHUTH HAYYHBIC UCCIICIOBAHUS B H30paHHOM 00JIacTH
HKCIEPUMEHTANIBHBIX U (WJIN) TEOPETUYECKUX (PU3UUECKUX UCCIICAOBAHUM C TTOMOIIBIO
COBpPEMEHHOM MpUOOPHOH 6a3bl (B TOM YHCIIE CIOKHOTO (PU3NYECKOTr0 000pYI0BaHUS) U
MH(POPMALMOHHBIX TEXHOJIOTUN C yU€TOM OT€UECTBEHHOT0 1 3apyOesxkHoro ombiTa (I1K-2).
[To xaxx10i1 TeMe pa3paboTaHbl TECTOBBIE 3aaHMsI, BOIIPOCHI JUIsl TECTOB NPUBEACHbI B
npuioxeHnu. Kpome 3Toro k Kypcy npuiaraercsi TeCT JUIsl IPOrpaMMHPYEMOTo KOHTPOJIS
comepokamuii 2 Bapuanta u 50 BorpocoB. TecT BKIIOYAET CIEIYIONINE BU bl 33 IaHUI:



. 3aJaHus ¢ eIUHUYHBIM BeIOOpOM oTBeTa (1-35);

3aJJaHUsl C MHOKECTBEHHBIM BbIOOpOM (36-43)

3a/laHus Ha YCTaHOBIIEHUE cOOTBeTCTBUS (44-47)

3aJjaHUs Ha YCTaHOBJICHHE NMPaBUIIbLHOM MOCIe10BaTebHOCTH (48-49)
. 3aJ1aHus OTKpBITON Gopmbl. BeraBpTe npomnyiieHHoe c¢iaoBo (50)

N A W=

Buabl KOHTPOJIA M aTTECTALMH NPHBEJCHBI B TA0/IHLIE
e [Iporpamma oneHMBAHUS KOHTPOJIHUPYEMOM KOMIIETCHIMHU

Tema nnu pasnen @opmu | Ilokaszarens Kpure HaunmenoBanue
JMCLUIIIAHEL pyeMBbl puit ocC?
71 OLIEHU TK? ITA*
MpU3HA BaHHS
K
KOMIIET
CHIUHU
BBEJEHMUE. OIIK-1 Bomnpocsl B
OcHOBHBIE ITaNbI OIIK-2, JK3aMeHaIu
Pa3BUTHS ONITHKH OHHOM
ouiere
I. | OcHoBBI OIIK-1 | bammsr 3a 0,5/1 | Pasnoyp | Bompocs! B
3JIEKTPOMATHUTHOMI OIIK-2, | BBIIOJTHEHHOE Oait OBHEBBIE | DK3aMeHaIu
TEOpHH CBeTa 3aiaHue 3a 3agauu OHHOM
Basosbtit/ | 5a5aqy | ournere
IToBEITIEHHBIN 3a1aHM
YPOBEHb
II. | U3nyyenue cBeroBbix | OIIK-1 | bamel 3a 0,5/1 | Pasnoyp | Bompocsr B
BOJIH OIIK-2, | BeIIOIHEHHOE | Oait OBHEBBIE | DK3aMeHAIU
3aJIaHue 3a 3aJ]a4n OHHOM
Ba3osBerii/ 3amavy | u ouiere
IToBBEITIIEHHBIHN 3aJlaHus
YPOBEHb
OIIK-1 | Beimosnnenue 1 6ann | Habop Bomnpocsr B
OIIK-2, | koMObIOTEpHO | 32 3aJlaHuM | DK3aMeHalu
51 3aJaHU | KOMIBIOT | OHHOM
nabopaTopHoil | e €pHOT0 ounere
paboThI MPAKTHK
yma
III. | UaTepdepenuus OIIK-1 | bannsl 3a 0,5/1 | Pasnoyp | Bompocsl B
cBeTa OIIK-2, | BeIOIHEHHOE | Oait OBHEBBIC | PK3aMeHalu
3aJjaHHe 3a 3aJ1a4n OHHOM
bazoBbrit/ 3ajady | u ounere
IToBbITICHHEIH 3aJaHus
YPOBEHb
OIIK-1 | bamisl 3a 2 Kontpon | Bompocsl B
OIIK-2, | BeimoIHEeHHOEe | Oaiia | bHad AK3aMeHalu
3aJaHue 3a pabota OHHOM
3aauy omiere
OIIK-1 | Bemmonnenue 1 6ann | HaGop Bormpocsr B
OIIK-2, | koMIbIOTEPHO | 3a 3aIaHUM | DK3aMeHalu
U 3aJaHd | KOMIILIOT | OHHOM
nabopaTtopHoil | € €pHOro ouere
paboTHI MIPaKTHUK
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yma
IV. | Indpaxkuus cBera OIIK-1 | Bamisl 3a 0,5/1 | Pasnoyp | Bompocs B
OIIK-2, | BBIIIOJIHEHHOE | Oayut OBHEBEIC | DK3aMEHaIlU
3aJaHue 3a 3aaun OHHOM
BbazoBbrit/ 3ajauy | u ounere
IToBbIIIEHHBIH 3aJaHus
YPOBEHb
OIIK-1 | bamns 3a 2 Kontpon | Bompocsi B
OIIK-2, | BeIIIOJIHEHHOE | Oa/uia | bHas 3K3aMeHaIlH
3aJaHue 3a paboTta OHHOM
3a1auy owiere
OIIK-1 | BeimonHenue 1 6ann | Habop Bompocs B
OIIK-2, | koMnbIOTEpHO | 32 3aJ]aHUi | K3aMEHAIHU
i 3aJlaHu | KOMITBIOT | OHHOM
nabopaToOpHON | € €pHOTO owere
paboThI MPAKTHK
yma
V. | lloasipusanus ceera OIIK-1 | bannsl 3a 0,5/1 | Pasnoyp | Bompocs! B
OIIK-2, | BeImoHEHHOE | Oat OBHEBEIC | AK3aMEHaIH
3a/1aHKe 3a 3a71a4u OHHOM
bazoBsrit/ 3amady | U owere
IloBbIIIEHHBIH 3aJIaHUS
YPOBEHb
VI 1. PacnpocTpanenue OIIK-1 Bomnpocs! B
CBeTa B U30TPOIMHBIX OIIK-2, JK3aMeHaIH
JINHEHHBIX cpeaax OHHOM
ouere
VI | 2.Onruka OIIK-1 | bannsl 3a 0,5/1 | Pasnoyp | Bompocs! B
AHM30TPOIHbIX Cpe/ OIIK-2, | BeimonHEHHOE | Oast OBHEBBIE | DK3aMEHAIN
3a/1aHKe 3a 3a7a4u OHHOM
Ba3osBerii/ 3amady | U ouiere
IloBrbIIEHHBIN 3aJIaHUS
YpOBEHb
VI | 3. HequHelinas OIIK-1 Bomnpocsl B
ONTHKA OIIK-2, IK3aMeHaIH
OHHOM
ouere
VII | OcHoBBI OIIK-1 | bannsl 3a 0,5/1 | Pasnoyp | Bompocsr B
reoMeTpu4ecKom OIIK-2, | BeimotHEHHOE | Oast OBHEBBIE | DK3aMEHAIN
ONTHKMU. 3a/1aHKe 3a 3a7auu OHHOM
Ba3zosBerii/ 3amady | U Oounere
IToBBIMEHHBIH 3aJ]aHUs
YpOBEHBb
VIII | OcHOoBHBIE OIIK-1 | bannsl 3a 0,5/1 | Pasnoyp | Bompocsr B
(¢poromerpuueckue OIIK-2, | BbiloNIHEHHOE | Gan OBHEBBIC | SK3aMEHAIH
BeJIMYMHBI, CTIOCOOBI 3a/1aHKe 3a 3a1auu OHHOM
HX U3MepeHMusl. Ba3zosBerii/ 3amavy | u ouiere
IToBBEITIIEHHBIHN 3aJlaHus
YpOBEHb
OIIK-1 | bannsl 3a 2 Kontpon | Bonpocer B
OIIK-2, | BelmOIHEHHOE | Oamia | bHad 3K3aMeHalu
3a/1aHKe 3a pabota OHHOM
3ajaqy onere
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Bce pa3geant OIIK-1 | bamnel 3a B Tect
OIIK-2, | BEINOTHEHHOE | COOTBE
3aJIaHue TCTBUH
c

UHCTPY
KIen
K

TECTY

! Pasgen, TeMa JUCIUINIMHBI YKa3bIBAKOTCS B COOTBETCTBHU C Pab0yEii IIPOrpaMMOil AUCHUILIHHEL
(Moyist)

> OC — OLIEHOYHOE CPEICTBO

3 TK — TeKymuii KOHTPOIIb

4 TIA — mpoMexxyTouHas aTTecTalys

1) /leMOHCTpPAallMOHHBIH BAPHAHT KOHTPOJILHOI padoThl Nel
Bapwuanr 1.

1.

C noMo1ibto TOHKOM coOMparomiel CTEKJIIHHOM JMH3BI C [TOKa3aTeIeM IpeaomiieHus n=1,5
MOJIYYEHO JIEHCTBUTEIIbHOE N300pakeHHe mpeamMeTra Ha paccTostHuM 10 cM oT nma3kL. [Tocie
TOTO, KaK MpeJAMET U JIMH3Y IMOMECTUJIM B BOJY, HE MEHSS PACCTOSHUS MEXIYy HUMHU,
HM300pakeHHE MOTYyUnUIoCh Ha pacctossHuu 60 cMm oT nuH3bl. Haiith dokycHoe paccrosiHue
JUH3BI B BO3/IyXe, €CIIM TOKa3aTelb MpeloMIIeHus! BOAbI 1,=4/3

VY TOHKOH IBOSIKOBBIMYKJIOW JIMH3BI cepeOpHuTcst oHa U3 nmoBepxHocTel. Haiftu doxycHoe
paccrosinue f TMOJlydeHHOTO TakuM o00pa3oM 3epkana. Pamuyc KpuUBHU3HBI YHMCTOM
MOBEPXHOCTH R, paanyc KprUBU3HBI TOCEPEOPEHHON MOBEPXHOCTH R,

Jlunza ¢ ¢okycHsiM paccrossaueM f = 10 cM cmemaHa U3 CTEK/Ia C TOKa3arejaeM
npeiaomsienus n = 1,5. Halltu ¢okycHoe pacctosiHue fiMH3BI, MOMEIIEHHOW B Boay (n;
=4/3).

Han uentpom kpyriioi miomaakd Bucut jamna. OcBemieHHOCTh E; B LeHTpe IIIomaaKku
paBHa 40 1k, E, Ha kpato miomaaku paBHa S Jik. [Tog kakuM yriom a magaroT Jy4d Ha Kpai
IUIOIAAKU?

2) OOpa3sen TecTa 10 TeMaM «JJIeKTOPOMarHuTHbIe BOJIHbI. UHTEepdepeHnus cBeTa»

3aganue 1

Ha  pucynke  moOKa3aHa  OpHEHTAalMs  BEKTOPOB

HANPSOKEHHOCTHU NIEKTpUYecKoro (£) u marautHoro (M) moneit B
ANIEKTPOMATHUTHOM BOJIHE. BEKTOp IUIOTHOCTM NOTOKAa 3HEPrUHU

AJIEKTPOMArHUTHOTO I10JIs1 OPUEHTUPOBAH B HAIIPABIICHUM ... 3%
I; 2; 3; 4.
2
A

3ananue 2 1 2

Ha pucynke mnpezacraBieHa MraoBeHHas (doTorpadus
IIEKTPUYECKOW  COCTaBISAIOLIEH  DJEKTPOMAarHUTHON  BOJIHBI, %
nepexonsanien u3 cpensl 1 B cpeny 2 NEepneHAUKYISIPHO TPaHULE 1,
pasnena AB.

OTHOLIIEHHE CKOPOCTH CBETa B Cpelie 2 K €ro CKOPOCTH B B
cpene 1 paBHO ...
1); 1,5 2) 0,67; 3) 1,75; 4) 0,84.
3amanne3

ITossBnenue OBECTHBIX PAAyXKHBIX IIATCH Ha IMOBCPXHOCTH BOJHI, HOKpBITOﬁ TOHKOM

OEH3MHOBOM MJIM MACIISTHOM MJICHKOH SIBIISICTCS CIEICTBHEM SIBJICHUS. . ..
1) UnTepdepeniuu ceera; 2) Audpakiuu cBera;
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3) [onspu3zauu cBeTa; 4) Qucnepcuu cBeTa.
3ananmue 4
Pa3znocTh X012 1BYyX uHTEpdEepUpyOUINX Tydeil paBHa A/4 (A — AMMHA BOJHBI). Pa3HOCTH
(a3 xonebanuii paBHa:
1) 45°; 2) 30°; 3) 60°; 4) 90°.
3ananmue 5
CxitagpIBatOTCsl IBA TaPMOHUYECKUX KOJEOAHHS OJHOTO HAIpPABICHUS C OIMHAKOBBIMHU
4acTOTaMHU M PaBHBIMHU aMILIMTyAaMu Ao. [Ipu pasnoctu a3 4¢=r aMrnTyaa pe3yabTHPYIOIIErO
Konebanus paBHa... -
1) 0; 2) Aw'2; 3) An'3; 4) 2A,.
3amanue 6
[Ipu uHTEpdEepeHIINN KOTePEeHTHBIX Jydei ¢ JIuHOW BoJHBI 400 HM MakCHUMyM BTOPOTO
MOpsiIKa BO3HUKAET MPU PA3HOCTHU XOJ4 ...
1) 400 aM™; 2) 200 HMm; 3) 800 um; 5) 100 am.
3amanue 7
W3 mnpuBeneHHBIX YTBEp)KIEHUH, KAacaloUIUXCS CIIOXKEHHUS BOJH, BEPHBIM SBIISETCS
CIIElyIOIIEeE YTBEPKIACHHE:
1) cymmapHasi HHTEHCUBHOCTD IPU UHTEP(EPEHIIMH IBYX KOT€PEHTHBIX BOJH 3aBUCUT OT Pa3HOCTH
¢a3 uaTepdepUpyOMUX BOJH;
2) npu wuHTep(dEepeHIIMH KOTEPEHTHbIX BOJH OJMHAKOBOM HMHTEHCHBHOCTH CyMMapHas
WHTCHCHUBHOCTh PaBHA YUYE€TBEPEHHON MHTCHCUBHOCTH KaX10i BOJHBL
3) mpH CII0KEHUU KOTePEHTHBIX BOJIH CyMMapHasi MHTEHCUBHOCTh paBHAa CyMME€ MHTEHCUBHOCTEU
CKJIa/IBIBAEMBIX BOJIH.
3aganue 8
KorepenTHbie BOJHBI C HAYAIBHBIMH (Da3aMu @ U (¢, U PA3HOCTHIO X0J1a A TIPU HAJIOXKESHUU

MaKCUMaJIbHO 0cabstoTcs npu BeinoHeHuu ycnosus (k =0, 1, 2)...
1) A=M4; 2) o1 — @2 =2km; 3) A=kh=2kN2; 4) A= (2k+1)N2.

3aganue 9
JUia ToukM A onTHuYecKas pa3HOCTb XOJAa JIyded OT JABYX L)
KOT€PEHTHBIX UCTOYHUKOB S; U S, paBHa 1,2 MxM. Eciu nyvHa BOJIHBI B \g

BakyyMe 600 HM, TO B TOuke A OyzaeT HaOI0aThCs. . .

1) makcumyM mHTEpdEpeHINH, TaK KaK Pa3HOCTh XOJla paBHA YECTHOMY

YHCITY TIOJTYBOJIH;

2) MUHUMYM HHTEp(EpeHINH, TaK KaK Pa3HOCTh X0/1a PaBHA HEUCTHOMY

YHCITY TIOJTYBOJIH; S

3) MUHMMYM HHTEepEpEeHINH, TaK KaK PasHOCTh XOJa PaBHA YECTHOMY

YHCITY TIOJTYBOJIH;

4) MmakcuMyM HHTEp(EPEHINH, TaK KaK pa3HOCTh X0/1a paBHA HEUCTHOMY A
YUCITY TIOJTYBOJIH.

IlepeueHp BOIPOCOB K SK3aMEHY
Bce Tembl kypca, conepkarcs B bunerax.

O0pa3zen 3K3aMeHALIMOHHOT0 OMJIeTa
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3K3AMEHAIIMOHHBIN BUJIET Ne 1

Jucnunimnaa Konebanus u Bonubl. Ontuka  b1.6.13.4

Hanpasienue noarorosku 03.03.02du3uka

Bomnpoc st npoBepku yposHsi o0yuennoctu 3HATD

VYpaBHeHns Makcsesia. BoiHbl B BakyyMme. BonHoBoe ypaBHeHue. Inockue MOHOXpOMaTHyeckue
BOJIHBI (CKaJIIpHbIE U BEKTOPHBIE).

Bonpoc ans nposepku ypoBHs o0yuenHocty Y METDH*

CBoiicTBa IJIOCKUX BOJIH: MONEPEYHOCTh, CBSA3b MEXAY KOMIIOHEHTaMu, nossipusanusd. [Ipencrasienne
IUIOCKOW BOJIHBI B KOMILIEKCHOHM popme. Cheprudeckre BoHbL. CTOSUYNE BOJIHBL.

3anaya a7 npoBepKu ypoBHs o0yuenHoctu BJIAJIETH*

Ha pucynke nokazana cxema uHTepdepoMeTpa Uit U3MEpEeHus oka3aTesiel IpeaoMIIeHUs
IIPO3paYHbIX BEILIECTB.

3nmech S — y3Kas 1ieib, OCBeIaecMasi MOHOXpoMaTHUeCKUM cBeToM A =589um, 1 u 2 — aBe
OJZIMHAKOBBIC TPYOKH C BO3IYyXOM, JUIMHA Kakaoi u3  koropbix /[=10,0 cm, D — nuadparma ¢
neyms mwensimu. Korna Bo3ayx B TpyOke 1 3aMeHmiIM aMMuakoM, To HHTep(hepeHIIMOHHAs KapTHHA
Ha dKpaHe O cMmecTiack BBepx HaN =17 monoc. [Toka3zarens npenomienus Bo3ayxa n=1,000277.
Onpenenuth nokasareib MPEJIOMICHNS aMMHUaKa.

[Tenarornueckuii pabOTHHUK B.B. Uymak
(TOMHCH)
3aBemyromuii kadempoit A.A. I'aBputiox
(TOMHCH)
« » 20 I.

Kputepun ouenku:
MaxkcumanbHblii 6a1 - 40 0a110B
Oteet Ha Bonpoc 1 - 10 6a/10B
OtBet Ha Bonpoc 2 - 10 6a/;10B
OTtBeT Ha Bomnpoc 3 - 20 0as10B

Pa3pabGorumnkmn:

JIOLIEHT Uymak B.B.
(TTOAITHCH)

[TporpamMma paccMoTpeHa Ha 3aceaHuu Kadeapbl 00IIel U SKCIIEPUMEHTATBHON QU3NKH
ITporoxon Ne 7 ot 31 01.2023 .

3aB. Kadenpoii é/ I"aBpuitiok A.A.

Hacmoswas npoepamma, He modcem Oblmb 60cnpouzeedena Hu 6 Kaxkoil ghopme 6es
npeosapumenbHo20 NUCbMEHHO20 pa3peueHuss Kageopvl-pazpabomuura npocpammol.
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