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|. Heau u 3212494 TUCHUIJIMHBI (MOZYJIs1)

[Iporpamma pa3paboTaHa B COOTBETCTBHU C OCHOBHOM oOpasoBarenbHOl mnporpammont ®I'OC mo
nanpasienuto 03.03.03 Pagmodusuka u nmpenHasHadeHa st odecriedenust kypca «Konebanus u
BOJIHBI. ONITHKA, U3y4aeMOro CTY/IEHTaMHU B T€UEHUE YETBEPTOrO CEMECTpa.

Jucuuniauna «Konedanus u BostHbl. ONTHKA» SBISETCS Pa3/ieloM Kypca o0mien pu3uky,
U SIBJISIETCS OJHOM M3 OCHOBHBIX B OOIIEH cHCTEME COBPEMEHHOM IMOATOTOBKH OakajaBpOB IO
Hanpasienuio 03.03.03 Pagmodusuka. JlucuunianHa u3ydaeTcss Ha BTOPOM Kypce U ee IVIaBHOM
LeJIBIO SIBIISIETCS co3/laHKe pyHIaMEHTaIbHOM 0a3bl 3HAHUI O MPUPOJIE ONTUYECKOTO U3ITYyYEHUS U
€ro B3aUMOJICHCTBUU C BEIIECTBOM, HAa OCHOBE KOTOPOW B JaJbHEHIIEM MOKHO pa3BHUBaTh Ooee
yrayOJaeHHOe U AeTaTU3UPOBAHHOE U3yUEHHUE JAHHOTO pa3zesna (U3NKU B paMKaX LHKIIA KypCcOB IO
TEOpPETUYECKON (PU3UKE U CHICIHMATU3UPOBAHHBIX KYpPCOB.

B cBs13u ¢ 3TuM dopMUpYIOTCS OCHOBHBIE 33/1a4U Kypca.

IlepBas 13 HUX 3aKITFOYAETCS] B MUPOBO33PEHUYECKON U METOI0JIOTUYECKON HAIIPABICHHOCTH
kypca. Heobxoaumo chopmupoBaTh y  CTYOEHTOB €IHWHYIO, CTPOHHYIO, JIOTMYECKU
HEMPOTUBOPEUMBYIO (U3UYECKYI0 KapTHHY NPHUPOAbI ONTHYECKUX sBIeHMU. Co3maHue Takou
KapTUHBI IPOUCXOJIUT MOITAIMHO, ITyTeM 000OIIEHUS SKCIIEPUMEHTAIFHBIX JAHHBIX U HA UX OCHOBE
MIPOU3BOJIUTCS TIOCTPOCHUE MOJENeH HaOMI0JaeMbIX SIBICHHH, CO CTPOIMM OOOCHOBaHHEM
MpUOIIKEHUH U paMOK, B KOTOPBIX 9TU MOJIENH JEHCTBYIOT.

Bo - BTOpBIX, B paMKax €IMHOTO MOAX0J]a HEOOXOIUMO PacCMOTPETh OCHOBHBIC SIBJICHUS
ONTUKH, BBIBECTH OCHOBHBIC 3aKOHBl M TONYYUTh HX BBIPAKEHHE B BHUAEC MaTEeMAaTHUYECKUX
ypaBHeHHiA. [Ipr 5TOM Henb3s OrpaHUYMBATHCS YUCTO MOHATUHHBIMH TMOHATHIMHU, a HEOOXOIUMO
HAy4YUTh CTYACHTOB KOJMYECTBEHHO pEIIaTh KOHKPETHbIE 3a/Jadydl B paMKaxX MPUHATHIX
IpUOIMKESHUH.

B Tperbux, HEOOXOAMMO HAy4YUTh CTYJIEHTOB OCHOBaM IIOCTAHOBKH U IPOBEICHUS
(U3NIECKOTO IKCIEPUMEHTA MO ONTHKE C TOCIEAYIOUIMM aHaJIM30M W OIICHKOH MOJYYEeHHBIX
pE3yIbTaTOB.

1. Mecto nucuumiaunsl (MmoayJsi) B ctpykrype OIIOIT BO

Jucnumuaa "Konebanus v BorHBI. OnTHKA" OTHOCUTCS K 00s3aTEILHON YacTH
MIPOTPaMMBbI U SBIISIETCS OJTHUM U3 OCHOBHBIX B COBPEMEHHOM MOATOTOBKE OaKaiaBpoB MO
HanpasiieHuto «Pannodpuzukay

J1is u3ydeHust JaHHOW yueOHOU AUCIUILTUHBI HEOOXOJMMbI 3HAHHUS, YMEHUS U HABBIKH,

dhopMupyeMbIe MPEIIECTBYIOIUMHU TUCITUATIITHHAMU :
DJIEKTPUUYECTBO U MArHETU3M.
MaremaTuyecKkuii aHaIn3.
JuddepeHunanbHble ypaBHEHHS
TeopeTnueckas MEXaHHUKA.
DNeKTpoAMHAMUKA.
Teopust BEpOATHOCTEN U MaTeMAaTUYECKasi CTATUCTUKA
Teopus konebanumii

[Tepedyens mocneayOMMX y4eOHBIX TUCITUTIINH, JIJI1 KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUS
Y HaBBIKH, GOpMHUpYEMbIe TaHHON Y4eOHOUW TUCITUTUTMHOMN:
ATomHas U siepHas GU3MKa,
TepMoanHaMuka U cTaTUCTUUYECKas (PU3HKA,
KBanToBas MexaHuka.
Teopus un 06paboTka nHpopmanuu
MeTtop1 00pabOTKH CUTHATIOB
N3nydyenue u pacnpocTpaHeHre paguoBOJIH
PacnipocTpanenue 31eKTpOMarHUTHBIX BOJIH
BonokoHHO-ONITUYECKHUE TUHUU CBSI3U

NogakrowhE

ONoa~wNE
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I1l. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS JUCHUITJINHBI
[Tpouiecc ocBoeHust auctUIUIUHBI « Konebanust u BoiaHBL. ONTHKA» HAlpaBieH Ha (JOPMHUPOBAHHE
komnereHui, B coorBeTctBuu ¢ @I'OC BO u OIl BO no gaHHOMYy HaIlpaBJICHUIO MOJATOTOBKH
(cermmanpHocTH)  «03.03.03  Pagmodusuka» mnpoduns Paguodusuka:  paamosineKTPOHHBIC
YCTpOWCTBa, 00pabOTKa CUTHAIOB M aBTOMATH3AIUs TIO3BOJISIET CTYICHTY MPUOOPECTH CIICTYIOITHE
KOMIICTCHITUH .
e CnocobeH npuMeHsATh 0a30BbIe 3HAHMS B 001aCTH (DU3MKH U PaIUO(PH3UKU U HCIIOIb30BaTh
UX B MPO(eCCHOHAILHOM JACSTEIBHOCTH, B TOM YHCIIE B c(hepe Meaarorndeckoi e TeIbHOCTH
(OIIK-1) ;
e (CrnocoOeH MPOBOJUTH IKCIIEPUMEHTAIILHBIE M TEOPETHUYECKHE HAYYHBIC HCCICIOBAHUS

00BEKTOB, CHCTEM M IIPOIECCOB, 00pabaThIBaTh M MPEACTABIATH IKCIIEPUMEHTAIbHBIC
nannbie (OITK-2).

IlepedyeHb mIaHMpPyeMbIX Pe3yJbTATOB 00YUYeHHS M0 JUCHHUILIMHE (MOIYJII0), COOTHECEHHBIX C
HHAUKATOPAMM JO0CTHKEHUSI KOMIIeTeHIN

Komnerenuus HNuauxaropsl Pe3yabTaThl 00yyeHus
KOMIIeTeHIHI
OIlIK-1 OIIK-1.1. ITpumenser 3naer: (GbyHIaMEeHTaIbHBIC TOHATHS,
0a30Bble 3HaHUS B 00JaCTH | 3aKOHBI M TEOPHH KJIACCUYECKOH U
¢bu3nKu 1 paanoPpu3nKH COBPEMEHHOM ONTHKH, KOJIEOATEIbHBIX U
JUIS PELLIEHUs] Hay4YHO- BOJIHOBBIX ITPOLIECCOB

MCCIIEIOBATENLCKUX 33ad | YMeeT [TOHUMATh, U3JIaraTb U KPUTUYECCKH
aHAJIM3UPOBATh 0a30BYIO OOIIEPUIUYECKYIO

OIIK-1.2. [Tpumenser MH(OPMAIIHIO B 00JIACTH ONTUYCCKUX SBICHHM,
0a30BbI€ 3HAHMSA B OOJIACTH | [10J1530BAThCSA OCHOBHBIMH IIOHATHAMHU U
(GU3HKYN 1 paTrnoPU3UKH MOJIEISIMH OIITUKH,

JUTsl pelieHus MPUKIAIHBIX | Biaageer meTomamu oOpabOTKH U aHAKM3a
3a/1a4 NPO(PECCHOHABHON | HKCIIEPUMEHTAIBHON U TEOPETHIECKOI
ACATENbHOCTH uHpOpMaIMU B 00JaCTH KOJIeOaTeNbHbIX
MPOIIECCOB M ONTHKH, IPUMEHSET UX B
npo(eCcCHOHATBHON NeATEIbHOCTH

OIIK-2 OIlK-2.1 3HaeT: IKCIIEpUMEHTaIbHbIE U TEOPETUUECKUE
[TpoBoaut METO/IbI UCCIICAOBAHUS B 00JIaCTH
OKCNEPUMECHTAJIbHBIC COBPEMEHHOW ONTHUKU U BOJTHOBBIX
HAaYYHBIC UCCIICAOBAHUA HpOI_IGCCOB
paopr3MIEcKuX YMeer: IpUMEHATH (yHIaMEHTAIbHbIE
00BEKTOB, CHCTEM U

3aKOHBI ONITUKU K PEIICHUIO
MPOIIECCOB
OIK-2.2 TEOPETUUECKUX U IKCIIEPUMEHTAIBHBIX
TTpOBOJIHT TEOPETHUECKHE pagrodu3nYecKux 3a1aq, padoTaTs Ha
HAyYHBIC UCCIICTOBAHMS COBPEMCHHOM ONITUYCCKOM
pamno(GU3MIECKUX 000pyI0BaHUU, aHATTU3UPOBATH
00BEKTOB, CHCTEM H MOJIyYE€HHBIE PE3YJIbTaThI.
TPOIECCOB Baaaeer: TeXHUKOM ITOCTAHOBKH

(U3MUECKOro SKCIIEPUMEHTA,
MOJEIUPOBAHUS, TEOPETUIECKOTO U
AKCIEPUMEHTAILHOTO UCCIICIOBAHUS
OINTUYECKHUX SIBIICHUM, TEXHUKOMN
CIIEKTPOCKOMMYECKUX U3MEPEHUIN U
00pabOTKH SKCIIEPUMEHTAILHBIX JTAHHBIX. .




IV. Conepxanue U CTPYKTYpa IUCHUILIHHBI (MOLYJIsI)

O0beM JUCHUILIMHBI COCTABJIAET 5 3aueTHBIX equnn, 180 yacos,

Konrakrnas pabora 131 yac

3aHATHUS POBOISTCS TOJIBKO B OUHOU (hopMe 00yUeHHsI C IPUMEHEHHUEM JTMCTAHIIMOHHOTO KOHTPOJISl CAMOCTOSITEIIbHON paObOThI CTYIEHTOB Yepe3
OUOC dakynpreTa. DNEKTPOHHON U TUCTAHIIUOHHON (OPM 00yUEHUs HE TPEeyCMaTPUBACTCS
®opMa NPOMEKYTOUYHOM ATTECTANUM . 3a4€T C OLEHKOMH

4.1 CoaepsxaHue TUCHHMILINHBI, CTPYKTYPHMPOBAHHOE [0 TeMaM, ¢ YKa3aHHEeM BU/I0B YUeOHbIX 3aHATHI U OTBEJeHHOI0 HA HUX KOJIMYeCcTBA
aKaJeMH4YeCKHX 4YacoB

Ne Pa3zges nucuumInHbI/ TEMa < dopmMa TeKyLero
n/H E Buapl yueOHo# paboThI, KOHTPOJISA
g BKJII0Yasl CAMOCTOSATENIbHYIO paboTy 00yJaromuxcs , | ycneBaemMocTu/
= PAKTHYECKYIO TIOJITOTOBKY M TPYJIOEMKOCTh ®opma
= (B yacax) NMPOMEKYTOUHOI
3 arTecTanuu
§ = (o cemecTpam)
2 KonTaktHas pabora mpemnogaBaTess ¢ =
. > QE 00yYaroIUMHUCS = 5
S | &8 =2
8 g : g Jlexuusi | Hpakruyeckne | Koncyapranus | £ s
3 o = s /naGopaTopHbI 2
E § : \E) € 3aHATHS §
Ol A = 9 @)
1 2 3 4 5 6 7 8 9 10
BBenenue. OCHOBHBIE 3Tanbl Pa3BUTHS 4 2,1 2 0,1
ONTHKH
1. OCHOBBI JIEKTPOMArHUTHOM TEOPUH 4 10,1 4 4/0 0,1 2 3amanue
cBeTa CrnekTpanbpHOe
pasioxeHue
2. HN3nydeHnne cBeTOBBIX BOJIH 4 12,1 6 2/2 0,1 2 b/13 TemnoBoe
M3ITydeHue
OTuyer no
1a00paTOPHBIM
paboram




3. | UuTepdepennus cBera 4 32,1 6 10/10 0,1 6 B3
Otuer no
1a60paTOPHBIM
pabotam
4, JMudpakuus cBera 4 30,1 8 8/8 0,1 6 B3
Otyer no
1a60paTOPHBIM
pabotam
5. | Hoasipuzanus cera. ®opmyasiPpenelis. 4 16,1 2 4/8 0,1 2 b3
IHonspusanusa OTpakeHHOHN U Otuer 1o
NPeJIOMJIEHHOH BOJIH. 71a00paTOPHBIM
paboram
6. | BzaumoaeiicTBHe W3JIy4eHUs] C BellecTBOM, | 4 30,2 12 4/8 0,2 6 BJ13
pacnpocTpaHeHHe CBeTa B cpeaax Otuer o
1a00paTOPHBIM
paboram
7. | OcHOBBI reoMeTpHYECKOl ONTHUKH. 4 141 0 6/4 0,1 4 B3
Otuer no
1a00paTOPHBIM
pabotam
8. | OcHoBHbIe (oTOMETPpUYECKHE BeJIUYMHBI, | 4 4,1 2/0 0,1 2 b3
C1oco0bl X H3MEpPeHHusl.
3a4eT+ KO (KOHTPOJIb) 4 27
KCP 4 2
Bcero 180 40 40/40 1 30*

*IIpakmuueckas noo02omoeKa OcCywecmeusemcs 6 npoyecce 6bINOJIHeHUs pabom aabopamopHo20 NPAKMUKYMA C UCHONb308AHUEM ONMUYECKO20
0bopydosanus, a makaice 8 xo0e 0630puvix 3auamuil 8 rabopamopusix CO PAH u HUHUII® UT'Y. Konmponv 3a 6binoineHem camocmosmensbHol pabomol
ocywecmensiemcs 8 6ude nposepku boavuux oomawnux 3aoanuti (5/43) no xascooii meme

*BRJIIOYAS PAKTHYECKYIO MOATOTOBKY



4.2. IlnaH BHeayAUTOPHOIi CAMOCTOSITEIbHOI PaG0oThI 00Y4YaIOLIMXCSl 10 TUCHMIIHHE

3aJIaHMs IS J1.p

CamocrosTenpHas paboTa 00yJaronmxcs Vuebno-
METOIIECKOEe
OueHouHoe
Cemectp Hassanue pasznena, TeMbl . Cpoku | TpynoeMKoCTb obecneueHue
Bun camocrositensHoM paboTh CPEICTBO .
BBITIOJTHECHUS (uac.) CaMOCTOSITEIIBHOU
paboTHI
Beenenue. OCHOBHBIE 3Tanbl Pa3BUTHUSA 1 Henens 3anauu u 5
4 a p CocrtaBuTh TaOIUILY A . A [5]
ONTHKH 3aHHATUN YIIPaXKHCHUS
4 1.  OcHOBBI 3JIEGKTPOMATHUTHOMH TEOPHH ITocne 2 3anauu s [2]
cBeTa 3aBeplIeH CaMOCTOSITENILHO
b/13 Pemenue 3agaq mis P .
. usl JeKIUi r0 peleHus
CaMOCTOSITeNbHOM paboThI 1l
o nocie .1
u2
JTAHHBIM
pazaenam
4 2. H3aydeHue CBETOBBIX BOJH [Tocne 2 3anmaun s [2]
3aBeplIeH CaMOCTOSITENILHO
CamocTosTenbHas ToMallHss .
usl JeKIUi IO peleHus
paborta no Teme «TemnoBoe
o MocJe ri.2
U3IIy4EHUEe»
JTAaHHBIM
paszfesam
4 3. HuTepdepenuus cBera 6 3amaqn s [2,3]
B/13 Untepdepenus ceera ITocne CaMOCTOATENIBHO
3aBeplIeH IO peleHus
[ToAroToBKa K BBIMOJHEHUIO |Us JEKLIUN nocne ri1.3
nabopaTopHbIX padoT, 1o KonTponbubie
CaMOCTOSITEJILHOE BBIIIOJIHEHUE| JTaHHBIM BOIIPOCHI U
JKCIIEPUMEHTA paznenam 3aaHus s JLp.
4 4.  JIndpakuus cBera Mocie 6 3amaqn s [2,3]
B/13 Audpaxius ceera SABCDILICH CaMOCTOATENIBHO
[ToaroroBka K BBIITOJIHEHUIO priert IO peleHus
WS JICKIAN
n1abopaTopHBIX paboT, o nocne ri.4
CaMOCTOSITENIbHOE BBITIOJIHEHUE AHHBIM KonTponbubie
IKCIIEPUMEHTA BOIIPOCHI U
pazaenam




CamocrosiTenbHas paboTa 00yJaronuxcs VuebHo-
METOIHIECKOE
Ouenounoe
Cemectp HaszBanue paszena, TeMbl B 096 Cpokn | TpyaoeMKoCTb cDelC obecrieyeHne
U CaMOCTOATCIBHON PADOTBL | oo ienns (gac.) PCACTBO CaMOCTOATENbHOU
paboThI
4 Moasipuzanus ceera. PopmyJibl [MTocne 2 [6,3]
Jomarnee 3a1anue 3agaum u
®penens. MMoaspuzanus 3aBepIIcH
N . [ToaroroBka K BBIITOJIHEHUIO . yIpaXHEHUS
0Tpa:KeHHOW U NMPeJTOMJIEHHOI BOJIH. usl JIeKIUi
1abopaTopHbIX padoT, o KonTponbuble
CaMOCTOSITENIbHOE BBITIOJTHEHUE BOIIPOCHI U
JTAaHHBIM
IKCIIEPUMEHTA 3a/laHus JJIs J1.p
pazaenam
4 B3aumoseiicTBre U3JTy4eHHUsI C [Tocne 6 [6,3]
Homarinee 3a1anue 3agaum u
BEIeCTBOM, PACTIPOCTPAHEHHE CBETA 3aBepIICH
[ToaroToBKa K BBIITOJIHEHUIO . yIpaXHEHUS
B cpeaax usl JTeKIUi
n1abopaTopHbIX padoT, o KonTponbubie
CaMOCTOSITENIbHOE BBITIOJTHEHUE BOIIPOCHI U
JTAaHHBIM
IKCIIEPUMEHTA 3aJlaHus JJIs J1.p
paznenam
4 OCHOBBI TeOMeTPHYECKO# ONTHKH. [Tocne 4 [6]
3aBEpILCH Hab6op 3amanwnit
Ul JTEKITUA JIst
B/13 I'eomerpuueckast onTuka H g
1o CaMOCTOSITEITLHO
JTAHHBIM it paGoThI
paznenam
4 OcHoBHBIE poTOMETPHYECKHE [Mocme 2 [6]
BEJIHYHMHBI, CIOCO0OBI HX U3MEPEHUsI. 3aBepIIcH
U IeKIHUNH Habop 3aganmii
JlomanrHee 3a1aHue IO TeMe
1o o TeMe
JTAHHBIM
paznenam
O6mmii 066eM CAMOCTOSTENBHON PAaGOTHI 1O AUCIHUIUINHE (Yac) 30
4  |JlaGopaTopHBIii MPAKTUKYM [ToaroToBKa K BBITOJIHEHUIO KonTponbHbie [3]
(mpakTuYeckasi NOAroTOBKA) 1abopaTOpPHBIX padoT, Pa3 B 12 BOTIPOCHI.
(BX0aMT B 0011UIT 00BEM YacoB CaMOCTOSITENILHOE BBITIOJIHEHNE| HEIeII0 PesynbTarht

CaMOCTOSITE/ILHOI padoThI)

JKCIIEPUMEHTA

JKCIIEPUMEHTA




CamocrosiTenbHas paboTa 00yJaronuxcs

VYuebHo-

METOIMYECKOE
OnenouyHoe

Cemectp HaszBanue paszena, TeMbl B a6 Cpokn | TpynoeMKocTb CDOICTEO obecrieueHme

U CAMOCTOATCIBHON PAOOTBL | o reryg (dac.) pea CaMOCTOATEIHHOU
paboThI
4  |lloaroToBKa K 3a4eTy PaboTa ¢ JIeKInOHHBIM K KoL [1-3]
MaTepHuaIoM U yuyeOHOU Y 17 OWIICTHI
cemecTpa

JIUTEPATYPOM
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4.3. Coaep:xanue y4eOHOro MaTepuaJia
BBEJIEHUE OcHoBHBIE 3Tallbl pa3BUTHS ONTUKU

Tema 1. OCHOBBI DJIEKTPOMATHUTHOUM TEOPUU CBETA.

JIuHelinble KoJeb0aTe/IbHbIE CHCTeMBbI. [[apameTpuieckre U HEeMMHEHHBIC KoJieOaTeIbHbIC

cucteMbl. BonHoBble ponieccsl. KnHemaTnka BoJIH. YHIpyrue BOJHbL. DJIEKTPOMAarHUTHBIE BOJIHBI.

YpaBHenuss MakcBesuia. Boanbl B Bakyyme. BosHoBoe  ypaBHeHue. Ilnockue
MOHOXPOMAaTHYECKHE BOJIHBI (CKaJsipHble U BEKTOpHbIE). (CBOWCTBAa IUIOCKUX BOJIH:
MIONEPEYHOCTh, CBSA3b MEXAY KOMIOHEHTaMu, noaspusanusd. [IpencraBienne niocko BOJHbBI B
koMIuiekcHoi popme. Chepuueckrie BoaHbl. CTOSIUME BOJHBI.

IloTok 3Heprum B IUVIOCKOH BOJIHE. 3aKOHBI COXPAHEHMS JJI1 CBETOBBIX BOJIH. VIHTEHCHMBHOCTH
IUTOCKOM TapMOHMYECKON BOJIHBL ["ayccoBbl mydku. D peKTHBHAS HHTEHCUBHOCTD. [IITOTHOCTD
[IOTOKA UMITYJIbCA 3JIEKTPOMAarHUTHOU BOJIHEL. [[aBineHue cBera.

MopnyanpoBanHble BOJHBI. CIieKTpalbHbIE pa3iloKeHUs B oNTHKe. CIEKTpaibHbIE aMIUIUTYIBI.
®ypbe-ananus U Oypre-cunte3 B ontuke. KomruiekcHas 3anuchk uHrerpaina dypee. CrnekTpol
MOJYJINPOBAHHBIX BOJH, HMIYJIbCHBIX IIOCJIEI0BATEIbHOCTE U YEJUHEHHBIX HMIIYJIbCOB.
CnekTpasibHasi IIOTHOCTh MOIIHOCTU. COOTHOLIEHHE MEXAY JIUTEIbHOCTHIO HMITYJIbCA U
LHIMPUHON CIIEKTPA.

Tewma 2. U3JIYHEHUE CBETOBbBIX BOJIH

1. Kiaccuyeckue MoOAeNU M3JIYYeHHS pa3psizKeHHBIX cped. V3myueHue oCHMILIATOpA.
VYpaBuenuss MakcBemsia B TPUCYTCTBUM HCTOYHUKOB. V3iayueHue ocCUMIUISATOpPA, MOJEIb
Tomncona. MomHOCTs U3nydeHus ocuuuiaropa. Juarpamma HanpasineHHocTH. Kiaccuueckuii
OCHHJUISATOP, KaK MOJICNIb ONITHYECKUX KOJICOAHMI aTOMA UJTH MOJICKYJIBI.

2. Uznydenue ancam0is ocumiaTopoB (AQ). KorepeHTHble M HEKOTepEeHTHBbIE MCTOYHUKU
ceeta. [lonspuzanus usnydenus AO. Cnektp uznydenus AO. JlOmIepoBCKUN KOHTYp JIMHUU
n3nydeHus. BzaumoneiictBue AO co CBETOBBIM IOJEM. 3aKOH IOIUIONIEHUsl cBera byrepa.
EcrecTtBeHHass mmpuHa JMHUM  u3dy4deHus. M3nmyuenue — aHcamOisi  CTaTUCTUYECKU
HE3aBHCUMBIXOCIWIISITOPOB. YJapHOe (CTOJKHOBUTEIbHOE) U JOIUIEPOBCKOE VIIMPEHHE
cnekTpanbHoi uHun. [ToHsATHE 00 OTHOPOAHOM U HEOAHOPOAHOM YIIMPEHUH.

3. du3MKa TeNJOBOro H3jydeHusi. PaBHOBecHOe TemnoBoe wu3nydeHue. lcmyckarenpHas u
morJionaresnbHas cnocooHocts. 3akoHbl Kupxroda. 3akonsl Credana-bompiimana, Buna.
®opmyinsl Penes-/lxxunca. Beenenue Ilnankom mpeacrtaBieHuss 0 KBaHTE SHEpruu. DOTOHBL
®opmyna [Inanka. BeiBos 3aKOHOB TEMIOBOro U3iydeHus u3 popmyinsl [lnanka.

4. OcHOBHbIE TPEICTABJIEHUS 0 KBAHTOBOIi _TEOPUM M3JIYYEHHUSl CBeTa _aToMaMH M
MoJieKyJaMu.Moiens AByXypoBHEBOUM cucTteMbl. CIIOHTAaHHOE W BBIHYKJICHHOE H3JTyuY€HHE B
KBaHTOBBIX cucTeMax. BeBox ¢opmynsl Ilnanka mno OHHIITEHHY, CBS3b MEXKIY
kod(purmentamu DiiHIITEHHA. B3ammonelicTBre TMIOCKON BOJHBI ¢ aHCAMOJIEM KBaHTOBBIX
ocuuaTopoB. Kosdduuument mnornomenus. MHBepcHas HaceIeHHOCTh DJHEPreTUYECKUX
YpOBHEH. YCHUIIeHHE CBeTa M TeHepalus cBeTa. Jlasepsl. YCIoBHs caMOBO30YKIEHHUS JTa3€pPOB.
Crnektp nznmyueHus jga3epoB. [IpogonsHbie 1 monepeyHbie MOAbL. [ enuii-HeOHOBBIN U pyOUHOBBIN
Ja3epsbl.

Tema 3. UHTEPOEPEHIINA CBETA

1. Unrepdepenunss moHoxpomaTuueckoro cpera. Onrtuueckas paszHocTh xoza. I[lopsmox
unTepdepenyn. [luprna natepdepenimonHoi nonockl. Kiaccuueckue nHTephepeHIIMOHHbIE
cxembl: onbIT FOHTra, 6uzepkana Openens, ounpuzma Openens, Ounnnzabuiie.

2. UnTepdepeHuHsi HEMOHOXPOMATHYECKOI0 CBeTa. BpeMeHHAas KOrepeHTHOCTb. 3aKOH
uHTeppepeHMn Ha BpeMeHHOM s3bike. DyHKuuUsA Koppemsuuu. KomriuiekcHas creneHb
KOT€peHTHOCTH. BuiHOCTh MHTEp(EPEHIIMOHHOM KapTUHBI.
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3. HntepdepeHrisi HEMOHOXPOMATHYECKOI0 CBeTAa. 3aKOH MHTep(EPEHIINH HA CIIEKTPATHHOM
s3pike. CBsI3p MEXIy WHTEp()EPEHIIMOHHON KAapTUHOM M CIEKTPOM HCTOYHHMKA. Bpewms
KOTE€PEHTHOCTH, JJIMHA KOTePEHTHOCTU. CBs3b MEXAY BPEMEHEM KOT€PEHTHOCTU M IIUPUHOU
cnekTpa. MakcuMallbHbBIN OPSIIOK CIIEKTPA.

4. HUnrepdepeHunsi cBeTta OT NPOTSKEHHBIX  MCTOYHMKOB. IIpocTpaHcTBeHHas
KOIepeHTHOCTh. DyHKIHS MPOCTPAHCTBEHHO-BPEMEHHOW Koppessiuuu. BnusHue pasmepos
HMCTOYHUKA HA BHJHOCTh HWHTEP(EPEHIIMOHHON KapTUHBL. Paauyc KOTEepeHTHOCTH, 00BeM
KOTE€PEHTHOCTH.

5. Hurtepdepenunss B TOHKUX mjaeHkax. [[Bera Tonkux mieHok. [logockl paBHOM TOJIIKUHBI U
paBHOro HaksIoHA. Jlokanu3anus nHTEpPEPEHIIMOHHON KapTHHBI.

6. MuoroayueBass _untepdepenuus. Dopmymna Diipu. Hurepdepomerp Dadpu-Ilepo.

MHoOrocnoiHble JUANEKTPUUECKUE OKPBITUS U UX IPUMEHEHHE.

WNuTtepdepomMeTpsl U X MPUMEHEHHE.

8. Jlunammyeckue uHTephEpEeHINOHHBIC KAPTUHBI.

~

Tema 4. JUPPAKIIA CBETA

1. SiBaenue nmdpakmuu. [Tpunmun [Mtoiirenca-Openens 3oub OpeHens, rpadUUeCKUii METO
CIIOKEHUsI aMIUIMTYA. Judpakuus Ha KpyriblX OTBEPCTUSAX, HKpaHax. 3OHHAs IUIACTUHKA.
Hudpaknus Ha kparo dkpaHa, 30Hbl Illycrepa, cmnupans Kopnio. Pacmpocrpanenue
OTPaHUYEHHOTO ITydKa cBeTa. | panuibl npuMeHneHus nudpaknun Openens u Gpaynrodepa.

2. Ilonsitue o teopuu nudpakuum _Kupxroda. IIpubmmxenue PpeHens u NpuOIMKECHHE
@paynrodepa. Judpakuus B nanpHeit 3oHe - audpaxnus Ppaynrogpepa. IIpocTpancTBeHHO-
MOJAYJIUPOBaHHAsl BOJHA, CHEKTP MPOCTPAHCTBEHHBIX YACTOT, PA3JIOKEHUE MYYKa I10 IJIOCKUM
BOJIHAM, YTJIOBOHW criekTp. Audpakius cBeTa Ha IBYMEPHBIX 00beKTax, pu3nKa TU(pakiuy Ha
ienu, U pakius IIOCKON BOJIHEI HA IPSIMOYTOJILHOM oTBepeTuu. Jlndpakiums ["ayccoBa mydka.
Hudpakmus Opayarodepa Ha Kpyrioi aneprype. Paspemaromas crmocoOHOCTh ONTHYSCKUX
puOOpOB

3. Mudpakuus cBera Ha MNEPHOIMYECKUX CTPYKTypax. Jludpakuus Ha CHHYCOMTAIBLHOU
pemierke. Jludpakius cBera Ha IUIOCKON aMIUTUTyAHOW pemieTke. Audpakius Ha OBYX- U
TPEXMEPHBIX NEPUOTUICCKUX CTPYKTYpax. Dopmyssl Jlays, 3akon Bynbda-bparra.

4. Judpaxuus u cnekTpaibHblii aHaau3. CrieKTpaibHbli aHamu3 B onTHKe. CIIEKTPOCKONUS ¢
MIPOCTPAHCTBEHHBIM  pa3lOXKEHHUEM  CHEKTpoB.  [IpusMmeHHble, AUPpPAKIMOHHBIE U
UHTEep(EPEHIIMOHHbIE CHEKTpalIbHble IPUOOPHI U UX OCHOBHBIE XAPAKTEPUCTUKU: amraparHas
(GyHKIMS, YIiIoBas ¥ JIMHEHas UCIepCHsl, pa3pelaroniasi criocoOHOCTb, 00acTh JUCTIEPCUN

5. Audpakuus BoIHOBBIX NYYKOB. /[udpakiunonnas reopus GopMupoBaHus nzoopaxeHuid. Posb
mupakuu B mpuOopax (QOpMUpPYIOIIMX H300pakeHHe: JIMH3E, TEeJNIECKOIe, MHKPOCKOIE.
@OyHKIUSA TNPONYyCKaHWsS JIMH3bI, CBOWCTBO JIMH3Bl BBINOJHATH IHpeoOpazoBaHue Dypbe.
[IpocTpancTBeHHas GUIbTPALIUAL..

6. OoOpartHas 3asaya Teopuu audpakuuu. [onorpadus. YpaBHEHHE ToOJOrpaMMBbl, ONEpaTop
["abopa. CoiictBa roiorpamm. ['onorpadupoBaHue 1o METOy BCTPEUHBIX IMy4KoB. [I[puMenenue
rojorpaguu.

Tema 5. IOJIAPUSALINA CBETA

JInHelHo-, UPKYISAPHO- U IJUIMNTHYECKU- MOJSPU30BAHHBIA CBET. MaTemMaTH4ecKOoe ONMCaHue
cocTostHus nosigpusauuu. [lonspuzanus ecrectBeHHOro cBeta. ONTHYECKHE SIBICHUS Ha I'PaHULE
paszznena HM30TPONHBIX JAWAIEKTpUKOB. Dopmynsl @Ppenens. Ilomsgpuzanms oOTpakeHHOW U
IIPEJIOMIIEHHON BOJIH. YTroa bprocrepa. fIBneHue moJHOrO BHYTPEHHETO OTPAa)KEHUs CBETA U €ro
IIPUMEHEHNE.

Tema 6. B3BAMMOJEWCTBUE M3JIVUEHUSI C BEIIECTBOM. PACITIPOCTPAHEHME
CBETA B CPEJIAX
1. [ducnepcus cBera. PacnpocTpaHeHue cBeTa B M30TPONHLIX JHHEHHBIX Cpeaax
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PacripocTpaneHne niaockux MOHOXPOMAaTHUECKHUX BOJIH B M30TPONHBIX cpenax. Kiaccuueckas
AJICKTPOHHAS Teopus aucnepcuu. Jlucnepcus ¢pazoBoi CKOpOCTH 1 KO PHUITHEHTA MTOTJIOICHUSI.
AHoMasIbHas M HOpMallbHas aucriepcus. PacripocTpaHeHue cBeTa B KOHAEHCUPOBAHHOW Cpele,
dhopmyna Jlopenna. Ontudeckue cBorictBa cpe B K, Buaumoii u Y@ obnacTsax certa.
PacnipocTpaneHre HEMOHOXPOMAaTUUYECKUX BOJIH B AMCIEprupyomen cpeae. I'pynmnosas ckopocTh
pacnpoctpaHeHus naketa. @a3zoBas ¥ rpymmnoBas CKOpocTH, ux cootHoleHue (Popmyina Penes)
OcHoBbl onTUKU MeTayioB. OCOOEHHOCTH paclpocTpaHeHMsI cBeTa B MeTaiax. Kpurudeckas
yactota. OTpakeHHe CBeTa MOBEPXHOCThIO MeTajlla. PaccesHue cBeta B MENKOAMCIEPCHBIX U
MYTHBIX CpPE/IaXx.

& OnTHKAa AHU30TPONHBIX CpPeN

Mopenbs aHM30TPOIIHOM Cpefbl, TEH30pHas JUAIEKTPUYECKas BOCIHPUMMYMBOCTb, TEH30pHAs
JUDJIEKTPUUECKAs IPOHULAEMOCTb. [ J1aBHas KpUCTAIUIMYECKAask CUCTEMa KOOPAMHAT, OIITHYECKas
HHIUKaTpHUcca.

PacnipocTpaHeHre MIIOCKMX MOHOXPOMAaTHYECKMX BOJIH B aHM3OTPOIHOM cCpele. YpaBHEHHE
BOJIHOBbIX HopManel @Ppenens. JlyueBas ckopocTb. OgHOOCHBIE KpUCTa/Uibl. [Ipenomienue
cBeTa Ha rpanule kpucrauia. [Tocrpoenune I'toiirenca s aHM30TPOIHBIX CPELL.

[IpoXoXkneHne cBeTa uepe3 KpHUCTAIUIMYECKWe IUIACTUHKM (neifcTBuMe macTuHOK /4, 4/2).

WNuTtepdepenius noaspu30BaHHBIX JTy4eil, JIaCTUHKA MEXKIY ABYMsI MOJISIPOUIaMHU.
WuaynupoBaHHAas aHU30TPONUS ONTHYCCKUX cBOMCTB 3 dekTrl [Tokkenbca, Keppa, Dapanes.
3. Heauneiinasg ontuka. OnTuka CHJIbHBIX CBETOBbIX I0JI€H
Mopnens  aHrapMoHudeckoro  ocuwuisitopa.  Henuneiinas — nmomspusauusa.  OnTuueckoe
JIeTeKTUpoBaHue. ['eHepaius BTOpoil rapMOHUKHU. Y CIIOBUE MPOCTPAHCTBEHHOTO CHHXPOHHU3MA.
CrnoskeHue 1 BEIYMTaHHUE YaCTOT. 3aBUCUMOCTD ITOKa3aTelIst MMPECJIOMJICHUA OT HHTCHCUBHOCTH CBCTA.
CamodoxycupoBka 1 1e(hOKyCHPOBKa CBETA.

Tema 7.0CHOBBI TeOMETPHYECKON ONTHKHU

[Mpuauun ®epma. 3aKoHBI OTpaKEHUS U NPEJIOMIICHHUS CBETa HAa TpaHUIE pas3fesia JIBYX Cpel.
ITpenomnenue cBeta Ha cepuueckoil rpanuue. MuBapuant AG6e. LleHTpupoBaHHas onTuyeckas
cucrema.

Tema 8. OcHoBbI hoTOMeTPHH
OcHOBHBIE (bOTOMeTpI/ILIeCKI/IC BCIINYUHEBI, CIOCOOBI  HX HU3MCPCHUA. E}II/IHI/IIII)I HN3MCPCHUMA
(9HEpreTUYecKe U CBETOBBIE).
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TpynoemkocTs
Ne q (uac.) dopmupye
No /i1 ° alMEHOBAHHUE CEMUHAPOB, e o — OrneHouHbIC Mbie
paznena MIPaKTUYECKHUX wacos | mpaxTieck CpeacTBa KOMIIETEHIL
as "
IIOATOTOBKA
1 2 3 4 5 6 7

1. -2 DJEeKTPOMarHUTHBIC BOJHBI, UX | 2 PasnoyposneBrie | (OIIK-1,
OCHOBHEIE CBOMCTBA, 3a7a4u OIIK-2))
KOMIIJICKCHASI 3aIUCh. ¥ 33/1aHUS

2. 1-3 CHeKTpbl MOYTUPOBAHHBIX 2 PasnoyposneBbie | (OIIK-1,
BOJIH. CrieKTpalbHas MJIOTHOCTD 3a/1auun OIIK-2))
MotHocTH. COOTHOIICHHE U 3aJ]aHus
MEXIY JITUTETLHOCTHIO
MMIYJIbCa U INUPUHOMN CIIEKTpA.

3. 11-6 KBanToBas mpupoja ceera. 2 PasnoyposneBbie | (OIIK-1,
3aKOHBI TETUIOBOTO U3ITYUYECHUS 3a/1auu OIlK-2))

W 33/1aHUS

4. 11-8 WNurepdepennus 2 PasnoyposneBrie | (OIIK-1,
MOHOXPOMAaTHUYECKOTO CBETA. 3aa4u OIIK-2,)
Kitaccnueckue Y 33JIaHUS
UHTEp(EPEHIINMOHHBIE CXEMbI

S. -8 KoMnbrorepHas npakTuyeckas 2 Otuer no (OIIK-1,
pabora "UnuTepdepenmus" KOMITbIOTEPHOU OIIK-2,)
Krnaccuueckue pabore
UHTEp(EPEHIIMOHHBIE CXEMbI

6. 11-9 WNurepdepennus 2 PasnoyposneBrsie | (OIIK-1,
KBa3UMOHOXPOMATHYECKOTO 3aaun OIIK-2,)
cBeta. OyHKIUSA BUIHOCTH. U 33/1aHUS
BpemeHnHast KOrepeHTHOCTb.

CrniexkTpaiabHOE U BPEMEHHOE
paccMOTpeHHeE.

7. 111-10 Nurtepdepentus ot 2 PasnoyposneBsie | (OIIK-1,
MPOTSYKEHHBIX 3a7a4u OIIK-2,)
KBa3MMOHOXPOMAaTHIECKHUX W 33/1aHUS
UCTOYHUKOB. MHTEepdhepomeTp
FOwnra. IIpoctpancTBeHHast
KOT€PEHTHOCTb.

8. 11-11 WnTepdepenus B TOHKUX 2 Pasnoyposnessie | (OIIK-1,
wienkax. [lomockr paBHOTO 3aauu OIIK-2,)
HaKJIOHA U TI0JIOCHI PABHOM W 33/1aHUS
TOJIITUHBI, UX JIOKAITU3aIls.

9. IV-15 Hcnons3zoBanue 30H Openens u 2 PasnoyposneBsie | (OIIK-1,
BEKTOPHBIX TUArpamM st 3aauu OIIK-2,)
Ka4eCTBEHHOTO aHaJIHM3a W 3a/IaHUS
TU(GPAKIIMOHHBIX KapTHH.
30HHAas IJTACTUHKA.

KomneroTepHast mpaktudeckas
pabota "ludpakuus"

10. IV-16 Judpaxius Ha mend, 2 Paznoyposuessie | (OITK-1,
MPSMOYTOJIBHOM U KPYIJIOM 3a7a4u OIIK-2,)
OTBEPCTHUSIX. U 3a7JaHus
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Hudpakuus Opayarodepa kax
POCTPAHCTBEHHOE
npeoOpazoBanne Dypobe.
VYTII0BOM CHEKTp, €ro MUpHUHA.
Paspemiaromias cnocobHOCTh
ONTHYECKUX MPUOOPOB

11. IV-17 JudpakiroHHbIE PEIICTKH. 2 PasnoyposneBbie | (OIIK-1,
3a/1aun OIlK-2))
U 3aJJaHus

12. IV-18 CriekTpanbHble TPUOOPHI U UX 2 Paznoyposuessie | (OITK-1,
OCHOBHBIE XapaKTEPUCTUKH 3a7a4u OIIK-2,)
JudpakiuuonHbeie orpaHUdeHUS U 33/1aHUS
Ha pa3periamilyo CIoCOOHOCTh
JIMH3BI, TEIEeCKOoNa 1
MHUKPOCKOIIA.

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

«ndpakius»

14. \Y OnTuyeckue siBJICHUS Ha 2 PaznoyposneBsie | (OIIK-1,
IpaHuULIe pa3jena H30TPOIHBIX 3aa4u OIIK-2,)
TVRIIEKTPUKOB. DopMyITbI U 33/1aHUS
®penens. Yron bprocrepa.

ITonHoE BHYTpEeHHEE
OTpakeHHUE.

15.. V1-2-26. HNuTtepdepennus 4 PasnoyposueBsie | (OIIK-1,
MOJISIPU30BAHHOIO CBETA. 3a71a4u OIIK-2,)
[Tonspu3anmoHHbIE TPUOOPHI. U 3aJ]aHus
YeTBepTbBOIHOBAS U
MOJIYBOJIHOBAS TJIACTHHKH.

[Tony4yenue u ananus
AIUTUIITUYECKH
MOJIIPU30BAHHOTO CBETA.

16. VIl OCHOBBI TEOMETPUUYECKON 6 Pasznoyposnessie | (OITK-1,
ontuku. [Ipuanun @epma. 3a7a4u OIIK-2,)
3aKOHBI OTPaKEHUS U U 33/1aHUS
NIPEJIOMIJICHUS CBETA HA TPAHHUIIE
paszena IByX cpel.

IIpenomnenue cBeta Ha
cdepudeckoil rpaHuIe.
WuBapuant A60Ge.
LlenTprpoBaHHas ONTHYECKAs
CUCTEMA.

17. VIl OcHoBHBIE (OTOMETPHUECKUE 2 Paznoyposuessie | (OITK-1,
BEJIMYUHBI, CIIOCOOBI UX 3a7a4u OIlK-2,)
u3Mepenus. Equnauist U 3aJ]aHus
U3MEpeHus (FHEPreTHIECKHe U
CBETOBBIE)

Bcero 40
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TpynoeMkocTh
(uac.) dopmupye
Ne HaunmenoBanue 1a60paTopHbIX - OneHouHsble MbIE
Ne pazpena Beero U3 Hux
n/n pabor 4acop | mpakTHuecK cpexacrtsa KOMIIETEHI]
as nun
IIOATOTOBKA
1 2 3 4 5 6 7
1.12 Omnpenenenue CeKTpalbHON 4 KonrposbHbie (OIIK-1,
[IMPUHBI H3TYUCHHS Bogp(’m 1 3alaHisi k| QITK-2,)
71a00paTOPHBIM
MOJTYIIPOBOTHUKOBOTO JIazepa paGotam
2.3 Omnpenenenue paauyca 2 KontposbHbie (OIIK-1,
KPUBU3HBI JIMH3BI U ITTUHBI BngOCLI 1 3afanti K- OQIIK-2,)
CBETOBOM BOJIHBI C TTOMOII[BIO HabOPATOPHEIM
paboTtam
kouiery HeroTona
3.13 Habmronenue 2 KonrposnHeie OIIK-1,
UHTEP(EPEHITUNOHHBIX MTOJIOC Bogpocm u3alaHii K | QITK-2,)
PaBHOrO HAKJIOHA H TavOPATOPHEM
pabotam
oTpesieNiCHUE MOPsaKa
nHTEephepeHIInN
4.4 Onpenenenne pa3penaronei 2 KonrposbHbie OIlIK-1,
CIIOCOOHOCTH AU PAKITUOHHOMN BONPOCHT M 3alali K| QITK-2,)
J— nabopaToOpHBIM
p paboTtam
514 N3mepenue NIMHBI BOJHBI 2 KonrtponbHeie OIIK-1,
J1a3epa ¢ TOMOIIBI0 BOgPOCH H3alaHisi k| OQITK-2,)
M nabopaTOpHEIM
TU(GPAKIUOHHOMN PEIIeTKHU. paGoram
6.4 W3yuenue crieKkTpaabHOTro 4 KontposnnHeie OIIK-1,
HpI/IGOpa VYM-2 BOTPOCHI U 3aIaHUSI K OHK-Z,)
71a00paTOPHBIM
pabotam
7. | 3-4 Pu3nuecKre NPUHIIMIIBI 4 KonTtponbabie OIIK-1,
FOJ‘IOl“pa(bI/II/I BOITPOCHI U 3a1aHUA K OHK_Z’)
1a00paTOPHBIM
paboTtam
8.15 Uccnenosanue 2 KontponbHeie OIIK-1,
MOJIIPU30BAaHHOTO CBETA BOMPOCHL M 3aalii k| QITK-2,)
nabopaTOpHBIM
paboTtam
9.|5-6 Bparmienue miockoctu 2 KonrposbHbie OIIK-1,
HOHHPH3aHI/H/I BOIIPOCHI U 3a/1aHUS K OHK_Z’)
1a00paTOPHBIM
pabotam
10. | 5-6 CHeKTpOoCKOMUYECKOe 4 KonTtponbabie OIIK-1,
HCCIIEIOBAaHNE XPOMATHIECKOM Bogpocm Hsajanmik | OQIK-2,)
MOJISIPU3AIINY CBETa TabOpATOPHEM
pabotam
11. | 5-6 N3ydeHne OCHOBHBIX SIBIEHUI 2 KonTtponbabie OIIK-1,
MOJISIPU3ALINH B TTAPAJULISITbHBIX BOgPOCH usajanmik | OQIK-2,)
CBETOBBIX ITy4Kax HabOpATOPHEIM
paboram
12. | 6. OnpeneneHne moKa3aTest 4 KonrposbHbie OIlIK-1,
MIPU3MBI C TIOMOIIBIO BOMPOCH M 3alalii k| QITK-2,)
FOHMOMETDA 71a00paTOPHBIM
p paboram
13. 16 ['eneparust KpaTHBIX TAPMOHUK 4 KonrposnbHbre OIIK-1,
BOIIPOCHI 1 3aJITaHUA K OHK_Z )
1a60paTOPHBIM '
pabotam




1.

2.
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14. | 6 [Tornomene kpucramios LiF. 2 KontponbHbie OIIK-1,
3axon byrepa-bopa BONPOCH M 3aJaHMA K | OTTK-2,)
712a060paTOPHBIM
pabotam
Bcero 40

4.3.2. TlepeyeHb TeM (BONPOCOB), BBIHOCHMbIX HA CAMOCTOSITE/IbHOE H3YYeHUEe CTyAeHTaMH B
paMmkax camocrtositeabHoil padotrsl (CPC)
Ha camocrosiTenpHyI0 pabOTy BEIHECEHBI CIIEAYIOIIE BOPOCHI
Onrtuyeckue sABJICHUS Ha TPaHULE pa3fiesia U30TPOINHBIX IUAIEKTPUKOB. Popmynsl dpeHerns.
[Tonsipusanus OTpakeHHOM U IIPEJIOMIICHHOU BOJIH. Y01 bprocrepa.
SIBiieHME MTOJIHOTO BHYTPEHHET0 OTPaXKEHUs CBETA U €ro IPUMEHEHHUE.
WuTepdepomeTpsl U X IPUMEHEHHE.

4.4, MeToan4yecKue YKa3aHUs MO0 OPraHU3AIHU CAMOCTOSITE/ILHOI padoThl CTY/IEeHTOB

CamocrodrenbHas paboTa CTyI€HTOB
1. AyaurtopHas caMocTOsITENbHAsE pad0Ta, KOTOPasi OCYLIECTBIISAETCS 0/l HEMOCPEACTBEHHBIM
PYKOBOJCTBOM IIPENOAAaBaTelsl HA CECMMHAPCKUX U MPAKTUYECKUX 3aHATHSAX.
Ha npaktuueckux 3aHATHSX IO AWCUUIUIMHE HE MeHee | uyaca U3 JABYX OTBOJAUTCA Ha
CaMOCTOSITeNIbHOE pelieHue 3a1a4. [IpakTuyeckue 3aHATHS CTPOUTCS CIEIYIOIUM 00pa3oMm:
1. BBonHas npenonasarens (e 3aHATHS, OCHOBHBIE BOIPOCHI, KOTOPbIE JOKHBI OBITH
PacCMOTPEHBI).
2. Bermnerit onpoc.
3. Pewienue 1-2 TUNOBBIX 3a/1a4 y TIOCKH.
4. CaMOCTOSITEIIbHOE PEIICHHE 3aa4.
5. Pa30op THUMOBBIX OMMOOK IMPH peHIeHWH (B KOHIIE TEKYILEro 3aHATHS WIM B Hayale
CJIETYIOIIIETO).
2. BHeaynuTopHas caMOCTOsATEIbHas pab0oTa, B OCHOBHOM, BBIIIOJIHAETCS B BUJIE JJOMALTHUX 3aJaHUN
I10 PELICHHUIO 3a/1a4 110 KaXJI0M TeMe Kypca.
[Tpu BBITOTHEHNU ayTUTOPHOM U BHEAYTUTOPHON CaMOCTOSTEIILHOM paOOTHI HCITONIB3YETCSl yaeOHOe
nocodbue Yymak B.B. BonHoBast onTuka B npumepax u 3ajgadax. M3narensctso UI'Y. Upkyrck, 2012r
[Ipy BBIMONHEHUH J1TAOOPATOPHBIX PAOOT U CAMOCTOATEIbHOW MOATOTOBKM K MX BBIIOJHEHUIO
ucrnonb3yercss yudebHoe mnocobue JL.M. Illenmna, B.B. UYymak, B.B. JlsizranoB Omnruka.
Jlaboparopusiit mpaktukym M3gatenscto UT'Y. Upkytck, 2019 ¢

4.5. IIpuMepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB) (IIPH HAJIMYUH)

KypcoBsie paboThl yueOHBIM TJIAHOM HE MPEyCMOTPEHBI
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V. Y4e6Ho-MeToqa4ueckoe H HHPOPMANHOHHOE 00ecnedeHHe JHCIHILTHABI (MOXYJI51)

a) ocHoeHas 1umepamypa
. Kamureepckuit, H.W. BonHoBast ontuka [DneKTpoHHEIM pecype] : yueb.mocobue / H. Y.

KamareeBckuii. - Mocksa : Jlans, 2008. - 466 c. : un. - (Kinaccuueckast yaeGHast quTeparypa 1mo
¢uzuke) (JIyumue wiaccuueckue yueOHuKH). - Pexkxum nocryma: D5C "Usnarenscto "Jlane". -
Heorpanuny. moctym. - ISBN 978-5-8114-0666-1

. BonHoBas ontuka B mpumepax u 3amaqax [Tekcr] : yue6. mocobue : B 2 4./ B. B. Uymak ;

Hpkytckuit roc. yH-T. - Upkyrek : Uza-so UI'Y, 2012 - . - 20 cm. - ISBN 978-5-9624-0579-7. (82
9K3)

. BonHoBas onTHka B mpuMepax u 3agadax [DIeKTpoHHBIN pecypc] : yueb. mocobue : B 2 4. / B.

B. Yymak. - OBK. - Upkyrck : UT'Y, 2012 -
. - Pexxum poctyna: 9493 "bubnuorex". - Heorpanud. mocTym.
Y. 1. - ISBN 978-5-9624-0579-7

. JLN. lllenuna, B.B. Uymak, B.B. JIsizranoB Onruxa. JlabopaTopHslil pakTUKyM: yueb.mocobwue :

. / Upkytckui roc. yH-T. - Upkyrck : U3n-Bo UT'Y, 2019 - . - 20 cm. - ISBN 978-5-9624-1754-7. —
(70 7x3)

. CuByxun, /Imutpuii Bacunserna. O6muit kype ¢puszuxu [Texcer] : yae6.mocobue mist cTya. Gus.

crent. By30B / [I. B. CuByxuH. - 3-e u3[., crep. - M. :@usmanimr. - 22 cM. - ISBN 5-9221-0229-X.
— T. 4 : Ontuxa. - 2013. - 791 c. : un. - Yka3.umen: c. 780-782. - [Ipeam. ykas.: c. 783-791. -
ISBN 5-9221-0228-1. — (30 3x3)

. ®uznueckas ontuka [Teker] : yueO. a1 cTya.By30B,00y4.m0 Hanp.u creir."®u3uka" / C.A.

Axmanos, C.JO. Huxkutus. - M. : U3n-8o MI'Y, 1998. - 656 c. : mi1. ; 24cm. - ISBN 5211039068
(42 >x3)

. 3agaun no obme# pusuke [Dnexrporusii pecype] / Y. E. UpoaoB. - D1eKTpoH. TEKCTOBEBIE JaH. -

Mockga : Jlans", 2018. - 416 c. : ui., Tabm. - (Kimaccuueckue 3a1a9HUKH | IPAKTHKYMBI)
(Yuebuuku i By30oB. CrienmanbHas nurepatypa) (Kinaccudeckas yaeOnas nmurepatypa

no ¢usuxe / pexcos. : XK.M.Andepos (npen.) [u ap.]). - ObC "Jlanp". - HeorpaHud. HOCTYII. -
ISBN 978-5-8114-0319-6 : b. 1.

OONONHUMENIbHAS Jumepamypa

1.

I/IHTepHeT HCTOYHHKH

AxmanoB C.A .Cratuctuueckas paauodusuka u ontuka. CiaydaiHble KoJieOaHUs ¥ BOJIHEI B
JTUHEHHBIX cuctemax M3a. 2. [Dnexrponssiit pecype] / C. A. Axmanos, 1O. E. Jlpsikos, A. C.
YupkuH. - Mocksa : DUIMATIIUT, 2010. - 428 c. : un. - [loctyn B 35C "JIAHB". -
Heorpanuu. goctyn. - ISBN 978-5-9221-1204-8

byrukos E.W.Ontuka [Dnexrponsstii pecypce] / E. Y. byrukos. - Mocksa : JIans, 2012. - 607 c. :
ui. - (Yaebuuku i By3oB.CrienuaibHas taTepatypa). - Pexxum nocryna: 9B5C "UsnatenseTso
"Jlanp". - Heorpanuu. goctym. - ISBN 978-5-8114-1190-0

B.M. Kpacos, Onrtuka [Tekcr] : koMnbloTepHBIH nmpakTukyMm: Yueb. mocobue / B.M. Kpacos,
B.JI. Ilanepnsiit, B.B. Uymaxk ; @ex. arentcTBo 1o obpazoBanuto; Upkyt. roc. yH-T . - UpkyTck :
Wzn-so UI'Y, 2005. - 90 c. : un ; 21 cm. - (KomnsroTepHBIe TEXHOJIOTHH B usuke). — (31 3k3)

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

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

6) nepuoouyeckue uzoanus

- HET.

8) ChUCOK agmopcKux memoouyeckux paspabomox Yuebnoe nocobue.

e KomMmmbiorepHble TeXHOIOIHH B pu3uke. YacTp 2. DKCIEPUMEHT C KOMIIBIOTEPHOM
nojzepxkoi: Apramonos M.®., I'mazynos O.0., Kpacos B.1., Kpunbepr 1. A., [TanepHsbrit
B.JIL., Yymak B.
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e Uymax B.B. Bomnoras onTuxa B mpuMepax u 2anagax [Tekct] : yge6.mocobue : B 2 9. / B.
B. Yymak ; MpkyTckuit roc. yH-T. - Upxyrek : U3p-so UT'Y, 2012 - . - 20 cM. - ISBN 978-5-
9624-0579-7. — (823k3)

e JLH. lllenuna, B.B. Yymak, B.B. JIszranos Ontuka. JlabopaTopHblit mpakTHKYM:
yae6.nmocodue : . / MpkyTckuit roc. yu-T. - Upkyrexk : M3n-8o UT'Y, 2019 - . - 20 cm. - ISBN
978-5-9624-1754-7. — (70 3x3)

e DJeKTpoHHAs BEPCHS KOHCIIEKTOB Neknmii at. Yymak B.B.

2) 6asvl 0aHHbIX, UHDOPMAYUOHHO-CHPABOUHBIE Y ROUCKOBLLE CUCTHEMbL
e DU3 «bubnuotex» https://isu.bibliotech.ru/
e DOBC «Jlans» http://e.Janbook.com/
e DBC «Pykont» http://rucont.ru/
e DOBC «Aiibykey» http://ibooks.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbI (MOYJIS)
6.1. YuedHo-1a00paTopHoe 000py/10BaHHeE:
o Jleknuu M MpakTUYECKHUE 3aHATUS IPOBOJATCS B ayIUTOPUU 000PYIOBAaHHOM
MYJIbTUMEAUIHBIM IPOEKTOPOM U HOYTOYKOM.
e lImeercs HaOOp A IEMOHCTPALMIA: TIOIYIIPOBOIHUKOBBIN J1azep, HAOOP
T (PaKIMOHHBIX PEHIETOK, IIEICH.
e lcnonp3yeTcst KOMIUIEKT KOMIBIOTEPHBIX MPE3EHTANN MO0 BCEM pasjesiaM Kypca aBT.

Uymak B.B.

e JlabopaTopHBIil IPAKTUKYM TI0 JUCIUILUIMHE MPOXOJUT B 000PYIOBAHHOM J1a00paToOpun
(ma6 211)

J Ha dakynprere nMeeTcs KOMIIBIOTEPH3UPOBAHHAS AYAUTOPUS, TPEIHASHAYCHHAS JIJIS

CaMOCTOSITENIbHOM pabOThl, ¢ HEOTPAHUYEHHBIM JOCTYNOM B MHTEpHET, cTaHIapTHBIE CPEeICTBAMU
IIPOCMOTpA NPE3EHTALNN U IPYrUX MAaTEPUAJIOB 110 KypCy.
J HMmeroTcs ClMCcKy 3aJaHUN U METOAMYECKOE PYKOBOJICTBO B 3JIEKTPOHHOM U [IEYaTHOM
BHUJIC, B TOM YHUCIIC B aBTOPCKHUX YYEOHBIX ITOCOOUSX.
1.2. IlporpamMmmHoOe oGecnieyeHue:
Hcnoan3yercsi mporpammuoe obecneyenue k mocoouro B.UM. Kpacos, B.JI. Tlanepnsiii, B.B.
Yymak Omntuka Komnbrorepusii npaktukym. PHUO  UI'Y, wucnone3yercss B KadecTBe
JI€MOHCTPALIMOHHOTO MaTepuaa
e Cranpaprtasle cpeacrsa Windows u MS Office qyis paGoTsl ¢ npe3eHTanusMu,
e CTaHJapTHBIE CEPBUCHI I100anbHOI cetu MHTEepHeT
6.3. Texunueckue v JIeKTPOHHbIE CPeACTBA:
Jlng mpoBeneHNs MPAaKTUYECKUX U JIEKIIMOHHBIX 3aHSATHA B KayeCTBE JEMOHCTPALlMOHHOIO

000pYyJOBaHUS UCHOJB3YIOTCA MPOEKTOP, dKpaH. Mcrosb3yroTcsi cOBpeMEHHbIE 00pa30BaTEIIbHbIE
TEXHOJIOTHHU: HH(POPMaIMOHHbIE (JIEKIIMH U ITpe3eHTanuu B Power Point), mpoekTHbie (My/IbTHMEHA,
BUJIE0, TOKYMEHTalbHble (puiabMbl). Mcnonp3oBaHne rio0aabHOM KOMITBIOTEPHOM CETH MO3BOJISIET
obecreynTh JOCTYMHOCTh VIHTEpHET-pecypcoB U pealn30BaTh CaMOCTOATENbHYIO paboTy
CTY/IEHTOB.

Jlns opraHu3aiii ¥ KOHTPOJI CaMOCTOSITENbHON paboThl CTyAeHTOB ucnonb3yercs 20C

YHUBCPCUTETA, TAC pa3MCIICHBI MAaTCPHUAJIBI U aBTOPCKUEC JICKIHUU U 3aHATUA

VI1.OBPA3OBATEJIBHBIE TEXHOJIOTI'NHU
Kypc nmMeer 351eKTpoHHYIO BEPCHIO 7Sl IPE3EHTALUH.



20
JlekuuMM YUTAIOTCA C MCHOJB30BAaHUEM COBPEMEHHBIX MYJIbTUMEIUNWHBIX BO3MOXKHOCTEH U
MPOEKIIMOHHOTO 000pya0BaHus. Vcronb3yloTcs HHTEPAKTUBHBIE TEXHOJITOTUU

VIII.OHEHOYHBIE MATEPHUAJIBI JJIS1 TEKYIUEI'O KOHTPOJISI U
MMPOMEXYTOYHOM ATTECTAIIIA

CDOHI[ OILICHOYHBIX CPEACTB IIPEACTABIICH B IIPUITIOKCHUN

Tunvi KOHMPOJIAL YCREUWHOCMU OCBOEHUS NPOSPAMMbL CHYOEHMOM !

o TEKYIIMH KOHTPOJb YCIIEBAEMOCTH;
o IIPOMEXKYTOUHAsl aTTECTALINS;
o UTOTrOBasi FOCYAapCTBEHHAs aTTeCTalus.
Texkymmii KOHTpPOJIb YCIIEBAaEMOCTH — 3TO NPOBEpKa YCBOEHHUS y4eOHOro marepuana,

PEryasipHO OCYILECTBIIAEMas Ha IPOTHKEHUN CEMECTpa.
IIpomexxyTouHast arrecTanus - 3TO OLICHKA COBOKYIIHOCTH 3HAaHUW, YMEHUH, HAaBBIKOB I10
JUCLUIITIMHE B LIEJI0M MIIU 110 €€ pa3JeiaMm.

DopMBI IPOMEKYTOYHOI'0 H HTOTOBOI0 KOHTPOJIS
Texymas arrecramusi NpPOBOAUTCA exeHenenbHo. Kpurepuil ¢opMupoBaHus OLEHKH —
IIOCEIAEMOCTh 3aHATUM, aKTUBHOCTh CTYJIEHTOB Ha JIEKLUAX U CEMHHAPCKUX 3aHATHUAX, YPOBEHb
MIOJAITOTOBKU K CEMUHApaM, BBIIIOJHEHHE JOMAIIHUX padoT.
J1s moJsiyyeHHMsl JONYCKAa K 3a4eTy € OLEHKOM CTyIeHT 0O0s3aH peUIMTh HE MEHee JBYX
IIMCbMEHHBIX KOHTPOJIbHBIX, BBINOJIHUTH BCE JOMALIHHE 33JaHHUS WU YCIELIHO BBICTYNUTh Ha
cemuHape. J[i1st jormycka K 3a4eTy ¢ OlleHKoi HeoObxoaumo HaOpath He MeHee 30 6asioB.
IIpomesicymounas ammecmayua npogooumcs é popme 3auema ¢ OYEHKOIU.
VYCTHBIN 3aueT MPOXOIUT MO OuieraMm, KaXIbl U3 KOTOPBIX COJAEP’KUT JBa BOIPOCA U 3ajady.
O06o0muienHas cxema OuieTa MpuBeIeHa HUKe
buner Ne

1. Bompoc g nposepku ypoBHsi o0yueHHoct 3HATDH

3. 3amaua s npoBepku ypoBHs o0ydernHocty BJIAJIETh*

Kaxnapiii Bompoc COAEPKUT OAWMH NYHKT MPOTpaMMbl Kypca WM €ro 4acth. Jlis mosrydeHus
MOJIOKUTETILHOU OLIEHKH HE00X0IUMO, HabpaTh CyMMYy 0aJIOB TIO TEKYIIEH aTTeCTaIlii U 3a4eTy He
MeHee 60 0aoB.
B mpouecce koHTponst mpoBepsieTcs Cc(HOPMHPOBAHHOCTH CHEAYIOIMIMX OOMIEKYIbTYPHBIX U
poeCCUOHATBHBIX KOMITETEHIIUN
e (CrnocobeH mnpuUMEHATH 0a30Bble 3HAaHUA B 00JacTH (U3MKO-MAaTEMaTHMYECKUX U (WIIH)
€CTECTBEHHBIX HayK B cepe cBoeil nmpodeccronansHoii aesrensaocty; (OITK-1)
v OIIK-1.3. ucnonb3yet 6a30BbIe 3HAaHUS B 001aCTH (PU3UKH B CBOEH PO eCCHOHATBHOM
NEeATEIbHOCTH
e (CnocoOeH MPOBOIUTHh HAYYHbIE HUCCIENOBaHUS (PU3MYECKHX OOBEKTOB, CUCTEM U IPOLECCOB,
00pabaThIBaTh M MPEICTABITH dKCIIepUMeHTabHbIe qanHbie (OITK-2)
v OIIK-2.1 3HaeT OCHOBHBIE HAYYHBIE METOIbI TEOPETHYECKOTO U IKCIIEPUMEHTAIILHOTO
UCCIeJ0BaHUs 00BEKTOB, MPOIIECCOB H SBICHUI
v OIIK-2.2 TIpoBOAHT HAy4YHBIE UCCIIEN0BAHMUS (PUIMIECKUX OOBEKTOB U aHAIM3UPYET PE3YIIbTATHI
HCCIEN0BAHUN
[To xaxx110#1 TeMe pa3paboTaHbl TECTOBBIE 3aJaHUS, BOIIPOCHI JIJIsl TECTOB MPUBEIEHBI B
npuioxkeHuu. Kpome 3Toro k Kypcy npuiaraercs TecT AJisi IpOrpaMMHUPYEMOT0 KOHTPOJIs
coaepkammii 2 Bapuanta u 50 BorpocoB. TecT BKIIOYAET CIEIYIOIMINE BUIBI 3aIaHUM

1. 3ajgaHus ¢ eMIMHUYHBIM BBIOOpOM oTBeTa (1-35);
2. 3aJaHusI C MHOXKECTBEHHBIM BBIOOpOM (36-43)



3. 3amaHus HA YCTAHOBJICHUE COOTBETCTBUS (44-47)
4. 3amaHuUs Ha YCTAHOBJICHHE MPABUIILHOM mociemoBaTebHOCTH (48-49)
5. 3amanus oTKpbITON QopMbl. BeraBbre npomymienHoe cioso (50)

Buabl KOHTPOJISI M aTTeCTAIMM NPUBEAEHBI B Ta0JMLe
IIporpaMmma oueHMBAHUSI KOHTPOJIUPYEMOIl KOMIIETEHIIUU
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OIIK-2.2,

KonTposmpyembie | KonTpoJa IToka3aTenb Kpure HanmenoBanue
TeMbl (pa3aeJibl) Hpyemble puit 0C?
KOMIIeTeH oueHu | 3 TK A4
uuu/ BaHUs
UHIHKATO
pbI
BBEJAEHME. OIlK-1 Bormpocs B
OCHOBHBIE dTaNbl (OIIK-1.1) ouiere
Pa3BUTHS ONTHKH
I. | OcHoBBI OIlK-1 barmsl 3a 0,5/1 | PasnoypoBu | Bompocsr B
snexkrpomarauTHoii | (OITK-1.1) | BbIIOIHEHHOE Oan €BbIC 3a7a4M | Owiiere
TeOpPUH CBeTA 3allaHne 3a U 33/1aHUS
BaSOBLIVﬁ/HOBBI saauy
MICHHBIN
YpOBEHBb
Il. | U3ayuyenne OIIK-1 bame! 3a 0,5/1 | PasnoypoBu | Bompocsr B
CBETOBLIX BOJIH (OIIK-1.1, | BemmosiHeHHOE | Gam €BbIE 3aJaun | OmiieTe
OIIK-1.2) | 3amanue 3a U 3aaHUs
OIIK-2 bazoseiii/[loB | 3amauy | 3amanus mo
(OIIK-2.1 | pieHHBIN nabopaTopH
OIIK-2.2) | ypoBeHb BIM paboTam
OIlK-1 Brimonnenue 1 6annn | Habop Bompocsr B
(OIIK-1.1, | koMmbIOTEPHO | 3a 3aJaHuN ouiere
OIIK-1.2) | i 3aJJaHd | KOMIIBIOTEPH
OIIK-2 nabopaTopHOil | e oro
(OIIK-2.1 | paGoTsr MpaKTUKyMa
OIIK-2.2
I11. | UuTepdepenuus OIlK-1 bamnnel 3a 0,5/1 | PasnoypoBH | Bonpocsr B
cBeTa (OIIK-1.1, | BeIMOJIHEHHOE | Gat €BbIC 3a7a4M | Owiere
OIIK-1.2) | 3amanue 3a U 33/1aHUS
OIIK-2 bazoserit/[ToB | 3amauy | 3amanus mo
(OIIK-2.1 | pImieHHEBIH nabopaTtopH
OIIK-2.2) | ypoBeHb BIM paboTam
OIlK-1 bamnsr 3a 2 Konrtponsna | Borpocs! B
(OIIK-1.1, | BemmonHeHHOe | O6amma | s pabota onere
OIIK-1.2) | 3amanue 3a
OIIK-2 3a1auy
(OIK-2.1
OIIK-2.2
OIlK-1 Bremonnenue 1 6ann | Habop Bormpocsr B
(OIIK-1.1, | koMIbIOTEPHO | 32 3aJaHui ounere
OIIK-1.2) | i 3aJJaHd | KOMIIBIOTEPH
OIIK-2 nabopaTopHoil | e oro
(OIIK-2.1 | paGoTsr MpaKTUKyMa
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IV. | Judpakuus ceera | OIIK-1 bame! 3a 0,5/1 | PasnoypoBH | Bompockr B
(OIIK-1.1, | BeImoOJIHEHHOE | Oasut €Bble 3aa4yn | Omiiere
OIIK-1.2) | 3amanue 3a 1 3aJIaHUs
OIIK-2 bazoswiit/IToB | 3amady | 3agaHus 1o
(OIIK-2.1 | pimieHHBIH nabopaTopH
OIIK-2.2 | ypoBeHb bIM paboTam
OIIK-1 bannsl 3a 2 Konrtpossaa | Borpocs! B
(OIIK-1.1, | BemmosiHeHHOE | Oayuta | s pabora ounere
OIlK-1.2) | 3amanue 3a
OIIK-2 3a/1a9y
(OIIK-2.1
OIIK-2.2
OIIK-1 Bemmonnenue | 1 6amn | HaGop Bomnpocs! B
(OIIK-1.1, | koMmbIOTEPHO | 3a 3aaHuNA ouiere
OIIK-1.2) | i 3aJaHl | KOMIIBIOTEPH
OIIK-2 nabopaToOpHOH | € oro
(OIIK-2.1 | paGoTsr IIpaKTUKyMa
OIIK-2.2
V. | Hoasipuzauus OIlK-1 bambl 3a 0,5/1 | PasnoypoBu | Bompocsr B
cBeTra (OIIK-1.1, | BeIMOJIHEHHOE | Gayut eBble 3a1a4yy | Omiiere
OIIK-1.2) | 3amanue 3a U 33/1aHUS
OIIK-2 bazoseiit/[loB | 3amauy | 3amaHus no
(OIIK-2.1 | pIaieHHBIH nabopaTtopH
OIIK-2.2 | ypoBEHb bIM paboTam
VI 1. OIlK-1 PasnoypoBH | Bompocs! B
Pacnpocrpanenne | (OIIK-1.1, eBbIC 33J1aUM | Omiere
CBeTa B OIlK-1.2) U 3aJ]aHuUs
H30TPONMHBIX OIIK-2 3aganus 1o
JuHeiiHbIX cpepax | (OIIK-2.1 nabopaTtopH
OIIK-2.2 BIM paboTam
VI 2. OnTuka OIlK-1 bamnnel 3a 0,5/1 | PasnoypoBH | Bonpocsr B
AHU30TPOIHBIX (OIIK-1.1, | BeIONIHEHHOE | Gaind eBbIC 3a/1a4M | Ouiere
cpen OIIK-1.2) | 3amanue 3a U 3aaHUs
OIIK-2 bazoserit/[ToB | 3amauy | 3amanus mo
(OIIK-2.1 | pImieHHEBIH nabopaTtopH
OIIK-2.2 | ypoBeHb BIM paboTam
VI 3. Hesqiuueiinas OIlK-1 Bompocsr B
ONTHKA (OIIK-1.1, ounere
OIIK-1.2)
OIIK-2
(OIIK-2.1
OIIK-2.2
VIl | OcHoBbl OIlK-1 bamnnel 3a 0,5/1 | PasnoypoBH | Bompocsr B
reoMeTpUYeCKOH (OIIK-1.1, | BeIONTHEHHOE | Gasn eBbIC 33/1a4M | Ouinere
OIITUKH. OIIK-1.2) | 3amanue 3a U 3aJaHusa
OIIK-2 bazoBerit/[IoB | 3amauy
(OIIK-2.1 | pIIIeHHEBIH
OIIK-2.2 | ypoBeHb
VIl | OcHoBHBIE OIIK-1 bannel 3a 0,5/1 | PaznoypoBH | Bompocsr B
¢poromerpuyeckue | (OIIK-1.1, | BeimonHeHHOE | Oast eBbI€ 3aJ1auK | Ousere
BeJIMYMHBI, OIlK-1.2) | 3amaHue 3a Y 33JIaHUs
OIIK-2 3a/a4y
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CrocoobI X (OIIK-2.1 | bazoseriit/Ilos
H3MepeHusl. OIIK-2.2 | pIIICHHBIH
YpOBEHb
OIIK-1 bannsl 3a 2 Konrtpossaa | Borpocs! B
(OIIK-1.1, | BemmosiHeHHOE | Oayuta | s pabora ounere
OIlK-1.2) | 3amanue 3a
OIIK-2 3a/1a9y
(OIIK-2.1
OIlK-2.2
Bce pa3zaennl OIIK-1 bamel 3a B Tect
(OIIK-1.1, | BBITIOJIHEHHOE | COOTBE
OIlK-1.2) | 3amanue TCTBUU
OIIK-2 c
(OIIK-2.1 UHCTPY
OIIK-2.2 KIuen
K
TECTY

! Pasnen, TemMa IUCIUILIMHEI yKa3bIBAIOTCS B COOTBETCTBHH C pabodeii mporpaMMOil THCIIUTIITHHBL
(Momys)

20C — o11eHOYHOE CPEICTBO

8 TK — Tekymuii KOHTPOIb

4 ITA — npomexxyTouHas arrectanus

1) JleMOHCTPANMOHHBII BAPHAHT KOHTPOJIbHOI padoThl Nel

Bapuanr 1.

1. C nomomibio TOHKOHM coOMparoiiel CTeKISTHHOM JIMH3BI € MoKa3aTesaeM npeaomieHus N =1,5
MIOJTy4YEeHO JIeHCTBUTEIbHOE U300paXxkeHne npeamera Ha pacctostHuu 10 cm ot nun3el. [ocne
TOTO, Kak IMpeIMEeT U JIMH3Y TMOMECTHWJIM B BOJY, HE MEHsS PacCTOSHHUS MEXIy HUMH,
n300pakeHue MoJyymsioch Ha pacctossHuM 60 cMm oT nuH3bl. HaliTu gokycHoe paccrosiHue
JIMH3BI B BO3JIyX€, €CIIHM MOKA3aTelb MpeIoMIIeHHs BoIbl N, =4/3

2. Y TOHKOH NIBOSIKOBBIYKJIOW JIMH3BI cepeOpHTcst oHa U3 moBepxHocTei. Haiftn doxycHoe
paccrosHue f TOIy4eHHOro TakuM o0Opa3oM 3epkana. Paguyc KpHUBH3HBI YHCTOM
noBepxHocTH R1, pagmyc KpuBH3HBI MocepeOpeHHOM MoBepXHOCTH R2.

3. Jlunza ¢ GokycHbIM paccTrostHueM = 10 cMm caenaHa U3 cTekiia ¢ mokas3areiaeM IpeIoMIICHUsS
n = 1,5. Haiitu ¢pokycHoe paccrosiaue f1 TMH3BI, OMENeHHOW B Boay (n1 =4/3).

4. Hapg ueHTpoM Kpyriod IUIOMAAKH BUCHUT jamma. OcBemeHHOCTh E1 B IEHTpe IUIOaaKu
paBHa 40 1k, E2 Ha kparo miiomanky pasHa S nk. [lox kakuM yrioM ¢ majaroT JIydd Ha Kpau
IJIOLIAIKU?

2) Oo6pa3sen TecTa Mo TeMaM «JIEKTOPOMATHUTHbIE
BO/IHBL. UHTEpdepeHuns cBeray»

3aganue 1

Hanpskénnoctu snekrpudeckoro (E) u maraurnoro (H)
IOJIEM B DJIEKTPOMAarHUTHOM BoJIHE. BekTop minoTHOCTH
IIOTOKA DHEPIUU DJIEKTPOMArHUTHOIO I0JIsI OPUEHTUPOBAH B
HAIPABJICHUM ...

1

Ha pucynke moka3aHa OpHUEHTalMsi BEKTOPOB

2 3; 4,
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3aganue 2

Ha  pucynke mnpeacraBieHa  MrHoBeHHas  ¢ororpadus
JIEKTPUYECKON COCTABIIAIOLIECH 3JIEKTPOMAarHUTHOM BOJIHBI, IEPEXOIAILIEH
u3 cpezpl 1 B cpeny 2 mepneHuKyIspHO rpaHule paszaena AB.

OTHoIIIEHUE CKOPOCTH CBETA B Cpelie 2 K ero ckopoctu B cpene 1 y i ° ":;KM
paBHoO ...
1); 1,5 2) 0,67; 3) 1,75; 4) 0,84, B
3ananuel

IlosiBneHMEe ULBETHBIX paLyKHBIX IIITEH Ha IIOBEPXHOCTU BOJBI, IOKPBITOW TOHKOH
OEH3MHOBOM WJIM MACIISIHOM IUJICHKOW SIBJISIETCS CIIEACTBUEM SIBJICHMUS. . ..

1) Uurepdepenunu cBera; 2) Audpaxuuu cBeta;
3) [Monspu3zanuu cBera; 4) Iucniepcuu cBera.
3ananmue 4

Paznocth x0ona nByx uHTepdepupyronmx jJydeid paBHa A/4 (A — mymHa BoJiHBI). PazHocTh
¢a3 xonebanuii paBHa:
1) 45°; 2) 30°; 3) 60°; 4) 90°.
3aganue 5
CkIaIbIBatOTCS J1BA TapMOHUYECKUX KOJeOaHHsl OJHOTO HAINpaBIICHUS C OJWHAKOBBIMHU
YacTOTAMH U PaBHbIMHM aMmmmrygamu  Ao. Ilpu passoctn (a3 AQ =T ammmrysa

Pe3yJIbTUPYIOLIEro KosieOaHus paBHa. ..

1) 0; 2) AO\/E; 3) AO\/é; 4) 2Ao.
3aganue 6

[Tpu uHTEepdepeHInn KOTepeHTHBIX Ny4yeil ¢ IiuHOW BosHBI 400 HM MakCUMyM BTOPOTO
MOpsAJIKa BOZHUKAET IPU Pa3HOCTHU XOJa ...
1) 400 HwMm; 2) 200 HM; 3) 800 um; 5) 100 aMm.
3aganue 7

W3 mnpuBeNeHHBIX YTBEP)KICHHUH, KacalolUuXcsl CJIOXKEHHUS BOJH, BEPHBIM SIBIISETCS
CIIeyIolllee YTBEPIKICHHUE:
1) cymMMapHasi HHTEHCUBHOCTb MIPU HHTEP(HEPEHIINH IBYX KOI'€PEHTHBIX BOJH 3aBUCHT OT Pa3HOCTH
(a3 uaTepPepUpyIONINX BOJH;
2) npu uHTephEepeHIMH KOTePEHTHbIX BOJH OJMHAKOBOM WHTEHCUBHOCTHM CyMMapHas
MHTEHCUBHOCTh paBHA Y4E€TBEPEHHOW NHTEHCUBHOCTU KaXKIOW BOJIHBI;
3) npu CIOKEHUU KOTEPEHTHBIX BOJIH CyMMapHas MHTEHCHBHOCTh PaBHA CyMME MHTEHCHUBHOCTEH
CKJIa/IbIBAEMBIX BOJIH.
3amanmne 8

KorepeHTHble BOJIHBI C HAYAJIBHBIMU (ha3aMU Q1 U (2 U Pa3HOCTBHIO X0Aa A MPH HANIOKEHUU
MaKCHUMaJIbHO OCNa0IISI0TCs pH BioHeHu: ycnoBusi (K =0, 1, 2)...
1) A=M4;2) o1 — @2 = 2km; 3) A = kh = 2k\N/2; 4) A= 2k+1)N/2.
3aganue 9

Jnist Toukn A omTHYecKasi pa3HOCTh X0JIa JIydel OT JIBYX KOT'€pPEHTHBIX UCTOYHUKOB S1 1 Sp
paBHa 1,2 Mkm. Ecnu juyimHa BonHbl B BakyyMe 600 HM, TO B Touke A
Oynet HaOIoIaThCs. ..

1) MakcuMyM HHTEp(DEPEHLINH, TAK KaK pa3HOCTh X012 paBHA YETHOMY e--~—"" P P A
YHCITy ITOJIYBOJIH; S P -
2) MHMHUMYM HHTeppEepeHIMH, TaK Kak pa3HOCTh XO0Ja paBHA Pl

HEYETHOMY YHCITy MOTYBOJIH;

3) MUHUMYM HHTEp(EpPEHIINH, TaK KaK Pa3HOCTh X0O/a PaBHA YETHOMY

YHCITY TOITYBOJIH;

4) MmakcUMyM HHTep(depeHIIny, TaKk KaKk pa3HOCTb X0/]a paBHA HEYETHOMY YHCITY TOJTYBOJIH.
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IlepeueHp BONpOCOB K 3a4eTy

Bce Tembl kypca, conepkarcs B Ouiierax.

Oo0pa3zen Ousera
BUJIET Ne 1

Jucunmiamnaa Konebanus u Bonabl. Ontuka b51.0.12.03

Hanpasaenue noarorosku 03.03.02d0u3uka

1. Bompoc ans npoBepku ypoBHst o0ydennoctu 3HATD
VYpaBuenusa Makcperia. Bosnnsl B Bakyyme. BonHoBoe ypaBHenue. [11ockue MOHOXpoMaTHuiecKre
BOJIHBI (CKaJISIPHBIE U BEKTOPHBIE).

2. Bomnpoc miis npoBepku ypoBHsa oOyuennoctu YMETB*
CBolicTBa INIOCKUX BOJIH: TIONIEPEUHOCTb, CBA3b MKy KOMIIOHEHTaMu, noJsipusanus. [Ipeacrapnenue
IUTOCKOW BOJIHBI B KOMITIEKCHOH popme. Chepudeckue BomHbL. CTOSUHE
5700 1 125 P

3. 3amada ans nmpoBepku ypoBHs o0yueHHOocTH BJIAJIETH*
Ha pucynke noka3ana cxema unTepdepomerpa Jisl H3MEPEHUS MMOKa3aTeIel MpeoMICHUS
IPO3pAaYHbIX BEILECTB.
3necs S — y3Kas Lienb, ocBelaeMas MoHoxpomarruueckuM ceetoM A =589 um, 1 u 2 — nse

OJIMHAKOBBIE TPYOKH C BO3/IyXOM, JUTMHA KOXKIOH U3 KOTOPBIX | = 10,0 cem, D— nuadparma c

nByms mesivu. Koraa Bo3ayx B TpyOke | 3aMeHMIM aMMHaKoM, TO HHTep(hEepeHIIMOHHAs KapTHHA
Ha skpane 9 cmectuiack BBepx Ha N =17 monoc. [Tokasarens npenomieHus Bo3ayxa

Nn=1,000277. Onpenenurs noxasaresns IperoMICHHs AMMHAKA.

[Tenarornyeckuii pabOTHHUK B.B. Uymak
(moarnuce)
3aBenyromuii kageapoit A.A. I'aBputtok
(moaruce)
« » 2022 r.

Kputepun onenkmn:
MakcumajbHbIi 0a1 - 40 6a/10B
Otser Ha Bonpoc 1 - 10 6ay10B
OrtBet Ha Bonpoc 2 - 10 6a/10B
Otser Ha Bonpoc 3 - 20 6a/10B

TecToBble 3agaHUsa ANs OLUEHKN CHOPMUPOBAHHOCTM KOMNETEHLINM

Pa3zpaborunkm:

/ZF/I/ JIOLIEHT Uymaxk B.B.
(moamuce)

ITporpamma paccMoTpeHa Ha 3aceaHuu Kadeapsl o0Iel 1 SKCIepUMEHTAIbHON (PU3UKU



ITpotokon Ne 7 ot 31. 01.2023 r.

3aB. Kagenpoii / T'aBpuimiok A.A.
(@HUO, noonuce)

Hacmoswas npoepamma, ne modxcem 6bims 80cnpousseoena Hu 8 Kakou ¢oopme b6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuletuss Kagheopvl-paspabomuuxa npocpammol.
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