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1. {esiu 0OCBOEHUSA TUCHUTIIUHBI

HensmMu ocBoeHUS AUCHUILIMHBI «ONTHKa» SIBISIOTCS NMPUOOpETEHHWE 3HAHMK OCHOB
ONTUYECKUX SIBJICHUM, OHJIEKTPOMArHUTHBIX M KBAHTOBBIX 3aKOHOMEPHOCTEM W3JIyueHUs,
pactpocTpaHeHUsT W B3aUMOJCHCTBUS CBETa C BEIIECTBOM, IPUOOpETEHHWE HAaBBIKOB
MCIIOJIb30BAHUS MMOJTYUYEHHBIX 3HAHUH JJIs PEIICHUS MPUKIaJIHbIX 3a7a4.

2. Mecrto aucunninbel B ctpykrype OIl 6akanaBpuara

Jucnumimaa «OnTukay OTHOCHTCS K 0a30BoM 4dacTh bioka 1 u sgBiseTcs 4YacThiO
Moy «Obmas puszukay. «OnTHKa» WCMONB3YeT 3HAHUS, IONYYCHHBIE TPU HM3yYCHUU
mucuuiinH - «MexaHnukay, «MonekyisapHas —¢Gu3nka», «OJEKTPUYECTBO M MarHETH3MY,
3aKJIaJbIBA€T OCHOBBI MPEJACTABICHUM O PacHpOCTPAHEHUHU, H3JIYYCHUH 3JIEKTPOMArHUTHBIX
BOJIH, X B3aUMOJICHCTBUU C BEIICCTBOM, DJICKTPOMAarHUTHBIX M KBAHTOBBIX 3aKOHOMEPHOCTSX.
3HaHHUS W HaBBIKW, TOJYYCHHBIC MPH M3YYCHUU TUCHUIUIMHBI «ONTHKa» HEOOXOIUMBI st

HN3YYCHUSA JUCHUIIINH: «ATOoMHas (bPIBI/IKa», ((:‘)J'IGKTpOI[I/IHaMI/IKa», «Craructuyeckas (bl/ISI/IKa».

3. Ilianupyemblie

pe3yiabTaThbl

o0yueHus1

no JUCHMILJINHE,

COOTHECCHHbIC C

IUIAHNPYeMbIMH pe3ybTaTamu ocBoeHusi OIl 0akanaspuara

IIponiecc u3yyeHus AUCUUILIMHBI HAapaBjieH Ha (OPMHUPOBAHUE CIETYIOIUX 3JIEMEHTOB
kommereHmii B coorserctBun ¢ ®I'OC BO, OIl BO u mnpuoOpereHus cleayromux 3HAHHA,
YMEHUH, HaBbIKOB U (WUJIM) ONBITA 1A TEIbHOCTH:

Dopmupyemas
KOMIeTeHI s
(kox M popMyJIHPOBKA)

NupnkaTop nocTukeHus
KOMIIeTeHINH
(xox 1 popMyJIHPOBKA)

Ilepeuenns
IVIAHMPYEMBIX Pe3yJIbTATOB 00y4eHus

OomenpodeccuoHaIbLHbIE KOMIIETEHIIUN

OIIK-1. Criocoben
NPUMEHSTH 0a30BbIC
3HaHUs B 00J1acTH
bu3uky 1
pamuodu3uKu U
HCIIONIb30BaTh UX B
podeCCHOHATIEHON
JESTENIbHOCTH, B TOM
yucie B chepe
MeAaroru4ecKou
JESTSIIbHOCTH

na_OIIK-1.1.

3HaeT ¢yHIaMeHTalIbHbIE
3aKOHBI PUPOJIBI
OCHOBHBIE (pU3MUecKue U
MaTeMaTU4YeCKHE 3aKOHBI.

3HaTh:

— F€OMETPHUUECKYIO U BOITHOBYIO OITHKY;
— DJIEKTPOHHYIO TEOPUIO U3IIYUYEHUS U
MOTJIOIICHUS CBETA;

— OCHOBBI KBAHTOBOW TEOPUH U3ITyUECHUS.

Ymern:

— peuarth 3a/1a4u;

— OIUCHIBATh U OOBSICHATH ONTHYECKHE
SIBTICHUS

B u3MKe.

B.]'la)]eTl) HaBbIKAMMU:

— QaHAJINTHYECKOTO MBIIIJICHUS;

— ONTUYECKUX H3MEPECHUI;

— 00pabOTKH SKCTIEPUMEHTAIBHBIX
JIAHHBIX;

— HaBBIKAMH CaMOCTOSTEIbHOM paboThI ¢
HMCTOYHMKAMK HH(POPMAIINH;

nJ_OIIK-1.2.
Crnoco0eH npuMeHsTh
¢du3nyeckre 3aKOHbI 1
MaTEMATHUYCCKUE METOIbBI
JUISL peLIeHus 3a1a4
TEOPETUIECKOTO U
MPUKIIQJHOTO XapaKTepa.

3HaThb:

— OCHOBHBIC (1)I/I3I/I‘IGCKI/IG SABJICHUA U
OCHOBHBIE 3aKOHBI ONTUKH; TPAHULIBI UX
HpI/IMeHI/IMOCTI/I, HpI/IMeHeHI/Ie 3aKOHOB B
BOKHEUIINX MPAKTUYECKUX TPUIIOKEHUSX;
— OCHOBHBIE (PH3UYECKHE BETUIHHBI U
(i)I/ISI/ILIeCKI/Ie KOHCTaHThI, UX onpeneneHMe,
CMBICJI, CITOCOOBI U €IMHUIIBI UX




M3MEpEeHUS;

Ymersn:

- OOBSICHUTh OCHOBHBIC HA0JII0/1aeMbIC

MPUPOHBIC SBICHUS U YPHEKTHI C

MO3UIUH PyHIAMEHTABHBIX (PU3HUECKUX

B3aUMOJCHCTBUM;

— yKa3aThb, KaKH€ 3aKOHbI OMUCHIBAIOT

JaHHOE SIBIICHUE WIIH YPQEKT;

Baagers:

— 00mepU3NIECKUMU 3aKOHAMH H
MPUHIIMIIAMU B BaKHEHIIINX
MPAKTUYCCKHUX MPUTTIOKEHUSX.

nJ_OIIK-1.3.
JIeMOHCTpUpYET HaBBIKU
WCIIOJIb30BAHUS 3HAHUI
(U3HKY ¥ MaTEeMaTUKU
MIPH PELIICHUU
MPAKTUYECKHX 33/1a4.

3HaTh:

— ¢yHIaMEHTAIbHBIE (DU3UYECKUE OIBITHI
B ONTUKE U UX POJIb B PAa3BUTUU HAYKH,

— Ha3HAUYCHHWE M TIPUHIUIIBI JEHCTBUS
BOKHEUINIUX  (PU3WYECKUX  ONTUYECKHUX
pruOOpPOB;

— CHUCTEMY ONTUYECKHUX SIUHUIl U3MEPECHUS
BEJIMYMH;

— YHUBEpCaJIbHbIC (DU3NYECKHE KOHCTAHTHI
U UX Pa3MEPHOCTH.

YMerh:

— HCTOJIKOBBIBaTh CMBICT (PU3HUECKHUX
OIITHYECKUX BEUYMH U OHATHI;

— TIPUMEHSTh 3aKOHBI T€OMETPUYECKON U
BOJTHOBOM ONTHUKH JIJISl PEILICHUS 3a/1a4;

— OIIMCHEIBaTh M OOBACHATH ONTHYCSCKHUE
SIBIICHUS B (PU3HKE.

Baagern:

— OCHOBHBIMH MeTOJaMU (hU3UKO-
MaTeMaTUYeCKOT0 aHallu3a JIJisl PEIICHUS
3aJ1a4 110 OITHKE;

— pEIlIeHUE TUTIOBBIX, OPUTUHAIIbHBIX,
MMO3HABATEIIbHEIX ONTUYECKHUX 3a1a4.

4. O0beM, CTPYKTYpPA U CO/iePKAHME TN CHUTITHHbBI

O6ma;1 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT 4 3a4eTHBIX CAWHUII, 144 aKaJa.49acoB, OK3aMCH

n/n

o e | & | TS, |
AMCHMILIHHBI, 2 ycneBaemMocTu
MX COlepIKAHHE z paboTy CTy1enToB, o 3
o M UX TPYJA0E€MKOCThb opMa MPpoOMEKYTOYHOHU
(B aKajeMHYEeCKHX Yacax) arrecTanuu

®opMBI TEKyIIEro

(no cemecmpam)

KonrakTHas padoTa |
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['eomeTpuyeckas ontuka .
1 P ’ 4 5 1 YcTHBIA ompoc.
OCHOBHBI€ TOJIOKEHUS
Bonnosas ontuka. Illkana
2 |3JEKTPOMArHUTHBIX BOJIH. 3 1 YcTHBIH ompoc.
BoJiHOBOE ypaBHEHHE
[Tonsapuzanusi.
Otpaxxenue u .
3 p 3 4 1 1 YerHbIit ompoc.
MPEJIOMJICHUE CBETA.
Popmyisl Ppeners
CrnexTpasibHasi INIOTHOCTb. 3ajaHus st
Hurerpan @ypoe. Dhdexr CaMOCTOSITETbHON
4 Honnepa. ['pynmiosas 3 1 1 paboTsl
CKOPOCT KonTposnbHas padora.
Nurtepdepennus. OnbiT
5 Onra. Kinaccuueckue 4| 9 ) CamocrosTesnbHas paboTa
HHTEep(hEePEHIINOHHBIC N1
OTIBITHI
BYXJIy4eBasi .
6 Hsyxity 3 3 1 YcTHBIN ompoc.
uHTephEpEHIHs
MHoronyueBas .
7 y 3 1 YcerHbIi ompoc.
uHTepepeHus
Hudpaxius. [TpuHnun
8 |['roiireHca-dpeHnens. 4 | 6 2 VYerHblii ompoc.
Paccesinue ceera
Judpakimonsas
penieTka. DI1eMeHThI
@ypbe-ONTHKH.
9 |®dusnueckue OCHOBBI 4 1 2 2 YcTHBIH ompoc.
roJiorpauuecKoi 3aucu
1 BOCCTaHOBJICHHUS
M300paKeHUs
OrnTrka npoBOASAIINX .
10 POBOLAIN 3 3 1 YcTHBIH ompoc.
cpen
Hucnepcus ceera CamocrositenbHas pabora
11 4 1 1
N2
Pacnpoctpanenue csera B
12 pocTp o 4 | 4 1 Konrtponbhas pabota
AHU30TPOIHOM Ccpejie
13 BzaumoneiictBue cBera ¢ 3 1 ) CamocrosTenbHas padora
BEIIIECTBOM N2
3aKOHBI TETJIOBOTO 3aganus s
14 N3JIyYECHUA 4 3 1 CaMOCTOATEIILHOU
paboThI
Jlazepnl. KBanToBas
15 p 2 1 1 Konrtponbhas pabota
ONTHKA
2 |05 335 JK3aMeH




Bcero 51 | 34 6 [0,5| 525

Coneprkanue pa3iesoB AUCIUTITUHBI:

1. F'eomeTpHuueckasi ONTUKA, OCHOBHbIE MOJIOKEHUSI.

I'eomerpuueckas ontuka, ocHOBHble noJsiokeHus. [Ipunuun ®depma. IIpenomnenue Ha
ceprueckoil moBepxHOCTH. L[eHTpUpOBaHHBIE ONTUYECKUE CUCTEMBI. AOeppamy ONTHYSCKIX
cucteMm. PoToMeTprUYeCKUe MOHATUS U eAUHUIBL. ONTHYECKHE TPUOOPHI.

2. BoanoBas ontuka. llIkasa 3/ieKTpOMArHUTHBIX BOJIH.

[lIxana 3MeKTPOMArHUTHBIX BOJIH. BOJHOBBIE M KBAaHTOBBIC IMPOSIBJICHUS. YpaBHEHUS
MakcBemia. BomnoBoe ypaBuenue. Ilmockas u cdepuueckas BoaHbl. [lomepedHoCTh
AJIEKTPOMATrHUTHBIX BOJH. [lMoTHOCTH mOTOKAa »3Hepruu. WMmynbc, gaBieHUE CBeTa.
NHTEHCUBHOCTS.

3. [Toasip3anus. OTpakeHue u npesjaomiieHue ceera. @opmyabl Ppenelis.

[Inockast m smumnTuyeckas noisipuzanus. 3akoH Mamoca. 3aKOHBI MPEOMIICHUS U
OTpa)KE€HUs Kak ciencTBue ypaBHeHHMM Makcemna. @opmynsl @penens. Yron bprocrepa.
KoaddurmenT orpaxenusi mpu HOpMaJIbHOM najeaunn. [Ipenenbueril yro. [loaHoe BHYTpeHHEE
oTtpaxkeHue. CBeToBoibl. HeoqHOpO HAS TOBEPXHOCTHAS BOJIHA.

4. CnexTpajibHas IIOTHOCTh. UHTerpaa dypose. dpdext Jdomiepa. ['pynnoBas cKOpoCcTsb.

CrnektpanbHasi IJIOTHOCTh 3Hepruu. BomnoBoi myr. Murerpan ®ypse. EcrectBenHas
[IMpUHA CIIEKTpalbHON JuHUH. Penstuuctckuil a3gdext Jomuepa. YiupeHue cHeKTpaabHbIX
nuHui. BonHoBo# naket. ['pynmoBas ckopocts. @opmyinna Panes.

5. Uutepdepenuns. OnbiTt FOHra. Kiaccnueckune nurepgepeHnnoHHbIE ONBITHI.

Ycnosus Habmonenus uarepdepenunu. OnbiT FOHra. bunpusma, ousepkano dpenens.
bununsel buite. 3epkano Jlnoiga. BpeMenHast u nmpocTpaHCTBEHHAss KOT€PEHTHOCTb. 3BE3HBIN
uHTeppepomerp MaiikenbcoHa.

6. IByx;1y4yeBasi HHTep(epeHIus.

JIByxity4eBast nuHTeppepeHIus B TOHKUX MmiuéHkax. [Ipocsetnenne ontuku. Jlokanuzanus
UHTEepEPEeHIIMOHHBIX Mosioc. [lonockl paBHOM TOJMIIMHBI MU PAaBHOTO HAakKJIOHA. J[ByXiyuyeBble
untepdepomerpsl. Knaccuueckuii nareppepomerp MaiikenbcoHa.

7. MHoroJsyueBast uHTepdepeHuus.
MmnoronyueBass unteppepenuus. Dopmynsl Diipu. HuTepdepomerp Dabdbpu-Ilepo.
HnTepdepenHinonnbie cBeTOUIBTPHI U 3epKaa.

8. Indpakuus. [Ipunuun I'oiirenca-@penens. Paccesinue cBera.

Hudpaxius. punnun [Noiirenca-Openens. 3ous1 Openens. Criupans Openenst. 30HHas
wiactuHka. Judpakuus @DpeHens Ha NPSIMOIMHEHHOM Kpae MOJyOECKOHEYHOro  JKpaHa.
Crupans Kopnio. 3onsr Ilycrepa. Wuterpan ®penens. Audpakuus Ha JOMOJIHUTEIBHBIX
skpanax. Teopema baGune.

Hudppakius Dpaynrodepa. Hudpakmus Dpaynropepa Ha 1menu. [Judpakuus
O®payHrodepa Ha NPSIMOYTOJBHOM M KPYIJIOM OTBepcTHsiX. JudpakunmoHHas pacxoguMOCTh
Jayya.

Paccesnue cBera.




9. Iu¢dpakunonnas peurerka. JjieMeHTbl Dypbe-onTukn. @PuznyecKkue 0CHOBbI
roJjorpaguyecKoi 3alucCu ¥ BOCCTAHOBJICHHUS M300pasKeHUsI.

Hudpaxus @paynropepa Ha N nmapamielbHIX PaBHOOTCTOSIIMX OJUHAKOBBIX IIEIISX.
Hudpakuuonnas pemerka. CuHycoupanbHas audpakiuoHHas peuietka. Meron Panes ans
TUQpakiuy Ha Mepuoguueckor cTpykrype. Pa3oBas qudpakunonHas pemerka. Merog A60e
dopmupoBaHus H300pakeHUs. DneMeHTbl Dypbe-ONTUKH, MPOCTPAHCTBEHHAs (UIbTpaLUsL.
Merton Llepauke Busyanuzanuu (a3oBbIXx 00beKTOB. Paspemaromnias crnocoOHOCTh TeJIecKomna u
MHUKPOCKOIIA.

Hudpakuus Bynbda-bparra. Jdudpakiuss Ha CTOAYMX YIBTPa3BYKOBBIX  BOJHAX.
dusnyeckue OCHOBBI rojorpauueckoi 3anucu 1 BOCCTaHOBIIEHUS U300pakeHus. [ oorpaMmsl
TUIOCKOW M c(hepruecKoii BOJH.

10. OnTuka NpoBoOASIIIMX Cpea.

PacnpocTpanenne cBera B IpoOBOIAIIMX cpenax. KOMIUIEKCHBIM — MOKa3arelb
npenomiieHusi. OTpakeHME OT IOBEPXHOCTH MPOBOAHMKA. [JyOMHA POHMKHOBEHUS.
[Tornomenue cBera. 3akoH byrepa-JlambGepra.

11. Jucnepcus cBera.

HMucnepcuss cera. Kilaccnueckas dI€KTpOHHAs TEOpUS JOHUCIEPCHH. AHOMalIbHAs
mucnepeus. Jlucniepcuss B MOHHBIX KpucTtaiax. OpueHTanmoHHas gucnepcus. [lucnepcus B
MeTajljiax U Iuia3me.

12. PacnpocTpaHeHne cBeTa B aHU30TPOIHOM cpeje.
DNEMEHTBI KPUCTAJUIOONTHKH. DJIUIICOU] JTyueBbIX ckopocTeil. [locTtpoenue ['tolirenca
JUISL OMHOOCHBIX KpucTaiioB. JIuneitHoe aBynyuenpenomiienue. [lonsprusannoHHbie TPU3MBI.
HckyccTBeHHOE — JByJydenpesnomsieHue.  Onekrpoonrtuueckue  3ddextsr  Keppa,
[Toxkenbca. OnTryeckas aHU30TPOIHSI, 00YCIOBICHHAS] MEXaHUUECKUMHU HaIPSHKEHUSIMH.

13. BzanmojaelicTBHE CBETA C BEIECTBOM.

DddexT 3eemana. DnekTpoHHAs Teopus HOpManbHOTO Y dekra 3eemana. EctecTtBeHHOE
BpaleHue TUIOCKOCTHU nossipu3anuu. Kpyrosoe aBynydenpenomiienue. BpaiieHue miockocTu
noJisipu3anuu B MarHuTHOM 1onie. Dddext Dapanes. znyuenue BaBunosa-UepeHkosa.

14. 3aK0oHBI TENJIOBOI0 U3JIy4CHHS.

N3nyyeHne abCOIIOTHO YEPHOT'O TeJla, OCHOBHBIE MOJIOKEHUS. 3aKOHBI TEIUIOBOIO
uznydenus. ®opmyna Panes-xunca. ®opmyina [lnanka. 3akon Credana-bonbiiMana. 3akoH
cMmenienus Buna.

15. Jlazepsbl. KBaHTOBas1 onTHKA.

®dusnuecKkue OCHOBBI ONITHYECKOTO KBAHTOBOTO reHeparopa. Jlazepsl. Henuneitnsie
SIBIICHHS B OTITHKE.

®otorddexr. [Tonstue BHyTpeHHero Gorosdpdexra. Dpdext Komnrona.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH, HCIIOJIb3yeMble IIPH OCYLIECTBJICHUHU
00pa3oBaTeIbHOIO Mpouecca 1Mo JMCUUIINHE

B npouiecce 00yueHust HCHOIB3YIOTCS ClIEAyIONe 00pa3oBaTeIbHbIE TEXHOIOTHH:

BBoaHasi JekuMsi — JaeT NEPBOE LEIOCTHOE IPEACTABICHUE O JIUCUUIUIMHE U
OPUEHTUPYET CTYAECHTA B CUCTEME M3YyYEeHUS TUCUMUIUIMHBI “Ontrka”’. CTyAeHTbl 3HAKOMATCS C
Ha3HAYCHHEM U 33Jja4aMU Kypca, €ro poJIbl0 B MECTOM B CHUCTEME Y4YeOHBIX IUCIHIUIAH U B
CHUCTEME TIOATOTOBKHM B IenoM. JlaeTcss kpaTkuit 0030p Kypca, UCTOpPHS Pa3BUTHS HAyKUd W
MPAKTUKH, TOCTHKEHUS B ATOU cdepe, MMEHa U3BECTHBIX YUCHBIX, U3JIaraloTcs MepCreKTHBHbBIE
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HanpaBJieHUus1 uccinenoBanuii. Ha 9ToM  JeKMM — BBICKAa3bIBAIOTCS  METOJUYECKHE WU
OpraHu3alMOHHBIE OCOOCHHOCTH PAa0OTHl B paMKax AUCHUIUIMHBI “OnTuka”, a TakkKe JaeTcs
aHaJIu3 PEKOMEHIyeMOM yueOHO-METOJUUECKOM JIUTEpaTypHl.

AxkaeMuyeckasi JJeKIus (WK JEKIHs 00IIEero Kypca) — MOCIeA0BaTEIbHOE U3II0KEHHE
MaTepuana, OCYyILIECTBISEMOE NPEUMYIIECTBEHHO B BHJE MOHOJIOra IpernojaBaTels.
TpeboBaHMs K aKaJeMUYECKOH JIEKIUH: COBPEMEHHBIH HAy4HbBI YPOBEHb M HACBHIIICHHAsS
UH(POPMATUBHOCTh, yOeOUTelbHAas apryMeHTalus, AOCTYIHas W T[OHATHas pedb, YeTKas
CTPYKTypa W JIOTHKA, HalU4Me SPKUX HIPUMEPOB, HAYYHBIX J10KA3aTEIbCTB, OOOCHOBaHMIA,
(bakToB.

IIpakTHyeckoe 3aHATHE — 3aHATUE, ITOCBALICHHOE OCBOEHUIO KOHKPETHBIX YMEHHUM U
HABBIKOB Y 3aKPEIUICHUIO IIOJyYEHHBIX Ha JIEKIIUY 3HAHUU.

JIeKTPOHHBIH y4eOHblil kKypc «OnTuka» npencrasieH B LMS Moodle Ha ctpanuie
Kypca https://moodle.uniyar.ac.ru/

Kypc npennasHauen ais opranu3ali U METOJUYECKOIO COMPOBOKIAEHHS 00pa30BaTEIbHOIO
npoiiecca B pexxume on-line, a1 opraHu3anuy 1 HHGOPMaMOHHOTo o0ecrneyeHus
CaMOCTOSITENIHON Pa0OThI 00YUYAIOMIUXCSI B OYHOM PEXKHME, a TAKXKE I YACTUIHOTO
o0ecreyeHns TeKYLEero 1 UTOrOBOro KOHTPOJIS pe3yJIbTaTOB OCBOCHUS AUCLUIIIUHBI.

6. Ilepeyenb HHGPOPMANMOHHBIX TEXHOJOTHH, MCNOJb3yeMbIX NPH OCYLIECTBJEHUHN
00pa3oBaTeJIbHOIO TIpolecca MO JAUCIHUIJIMHE, BKJIKYasi MNepevyeHb JHMIEH3MOHHOIO
NMPOrpaMMHOI0 obecneyeHusi W HUHGPOPMANMOHHBIX CHPABOYHBLIX cHCTeM (HpH
He00X0IUMOCTH)

B MpoHecce OCymeCcCTBIICHUA O6paBOBaT€JII)HOFO mponecca UCIOJb3YIOTCA:

— 3JIEKTPOHHBIN y4eOHbIi Kypc «Onrtukay», npeacrasieHHblii B LMS Moodle;
— st (OpMUpPOBaHUS TEKCTOB MAaTE€pPHAJIOB Uil HPOMEXKYTOUYHOW M TEKyIleH arTecTaluu
ucnoib3yrores nporpammel Microsoft Office;

7. llepeyeHb coOBpeMeHHBIX TMPO(ecCHOHANBHBIX 0a3 JAHHBIX M HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIIOJIb3yeMbIX IIPH OCYHIECTBJIEHUH 00Pa30BaTEJIBLHOIO MpoLecca 1no
AUCHUIIMHE (MPU HEO0X0IUMOCTH)

B mpornecce ocymecTieHus 00pa3zoBaTeIbHOIO MPoLEcca 0 AUCHUIUINHE HCIOIb3YOTCA
aBTOMAaTU3UPOBAHHAs O6ubIMoTeYHO-MH(POPMAITIOHHAS cucrema «BYKHN-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.

8. IlepeyeHb OCHOBHOII M [JONOJHUTEJILHOH Y4eOHOH JIMTepaTypbl, pecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOH ceTH «UHTEepHeT», HE00X0AMMBIX I
OCBOCHUS THCLHMILINHBI

a) OCHOBHAS JIUTEepaTypa
1. CuByxuH /I.B. O6muii kypc ¢pusuku, 1.4. Ontuka. — M.: Hayxka, 1985. — 752 c.

0) AOMOJIHUTEIbHAS JIUTEepaTypa

1. MatBeeB A.H. Onruka. — M., 1985. — 351 c.

2. M. bopH, 2. Bonbd. OcHoBsl ontuku. — M., 1973. — 719 c.
3. bytukos E.W. OnTuka. — M., 1986. — 512 c.

4. T'omxaeB H.M. Ontuka. — M., 1977. — 432 c.

5. Jlanac6epr I'.C. Onrtuka. — M., 1976. — 926 c.


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

6. Kamureesckuit H.M. BomroBas onrtuka. — M., 1978. — 384 c.
7. Uponos N.E. 3anaun no obmeit pusuke. — CII6., 2004. — 416 c.
8. Uponos N.E. BosnHoBsie nponiecchl. OCHOBHBIE 3aKOHBI. — M., 2013.— 264 c.
9. Onruka: Yuebnoe nocoobue/Coct. H.A. Pyns, A.H. Ceprees. SApl'Y — fpocnasns, 2001.—
114 c.
10. Onruka. JlaboparopHslii mpaktukyM: YueOHoe mocooue/Coct. B.A. Tlanopkos,
E.B. Peionukosa. Spl'Y — Spocnasib, 2006. — 123 c.

B) pecypchbl ceTn «AHTEepHET»
1. Matepuanst YK B LMS Moodle https://moodle.uniyar.ac.ru/

9. MarepuajbHO-TeXHUYECKasl 0a3a, HE0OX0UMasi IJIsl OCYLIECTBJIEHHSI 00Pa30BaTEIbLHOIO
npoiecca mno JUCHHUIINHE
1. Matepuanst YK B LMS Moodle https://moodle.uniyar.ac.ru/course/

10. MaTepuanbHo-TeXHU4YecKasi 6a3a, He00XoAUMAas /Il OCYLIeCTBJICHHA
00pa30BaTeIbHOIO MpoIecca Mo TUCIUNIHHE

MarepuanbHo-TeXHUYECKass 0a3a, HeoOXoauMas JJis OCYLIECTBIEHHS 0O0pa30BaTEIbLHOTO
mpolecca 1o AUCHUIUIMHE BKIIIOYAeT B CBOU COCTaB ClielUalbHbIe TTIOMEIICHHS:

- yueOHbIe ayTUTOPHUHU IJIsl TIPOBECHHSI 3aHATHH JICKITHOHHOTO THIIA;

- yueOHbIE Ay TUTOPUU JJISl IPOBEACHHUSI MPAKTUYECKUX 3aHITUN (CEMUHAPOB);

- y4eOHBIC Ay TUTOPUH JJIsl IPOBEIACHNS TPYIIIIOBBIX M HHIUBUIYaTbHBIX KOHCYJIBTAIINN;

- yueOHbIE Ay TMTOPUU AJISl IPOBEACHHS TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOU aTTeCTAllUN;

- MOMEUICHUS JJISi CAMOCTOSITEIILHON pabOTHI;

- IOMEILEHUs AJI1 XpaHEeHUs ¥ MPOPHUIAKTUYECKOT0 00CITY)KUBaHUSI TEXHUUECKUX CPECTB
00y4eHUsI.

CrnennanabHble TOMEUIEHUS YKOMITJIEKTOBAHbBI CPEJCTBAMH O0YUYCHHS, CIYKAIIUMHU IS
npeJcTaBieHus yueOHo nHpopManuy 60JIbIION ay AUTOPHH.

[Tomemenust UIsi  CaMOCTOSITENNbHOM pabOThl  OOYYArOMIMXCS OCHAIIEHB KOMIIBIOTEPHOMN
TEXHUKOH C BO3MOXXHOCTBIO TIOAKIIOUCHHS K ceth «HTepHeT» M obecredeHneM aoctyna K
3NIEKTPOHHOM MH(OpMaIoHHO-00pa3oBaTensHOU cpese SAplY.

ABTOp:!

JoueHT kadeapbl MUKPOJIEKTPOHUKI
u obuien puszmky, K.¢.-M.H. B.A.Ilanopkos

(noonucvy)



IMpuiaoxenne Nel k padoyeil nporpaMme I CIUANINHbBI
«OnTuka»

@DoH/1 OLIEHOYHBIX CPEICTB
JJIS1 IPOBe/IeHNs] TEKYIIel U POMeKYTOUYHOI aTTeCTALMHU CTYIeHTOB
Mo AUCHUILINHE

1. TunoBble KOHTPOJIbHBbIE 32IaHNUSI UJIH MHbIE MATEPHUAJIbI,
Heo0X0auMBbIe J1JISl OLleHKHM 3HAHUI, yMEHU i, HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH,
XapakTepu3yomuXx 3Tansl popMrupoBaHUs KOMIETEHIUI

1.1 KoHTpoJIbHBIE 32 JaHUA M HHbIE MATEPHUAJIbI,
HCIoJIb3yeMble B Ipouecce TeKyIei arrecTauuu

3aganusi VIS CAaMOCTOSITEJILHOM PadoThI

(mpoBepka cpopmupoBanHocty komnereHuuu OIIK-1, uaaukaropsr: UJI-OITK-1.1, UJ1-OIIK-
1.2, U1-OIIK-1.3).

3aganus no teme Ne 1:

1. 3amaum 5.1, 5.4, 5.7, 5.18-5.21, 5.26-5.28, 5.30, 5.35-5.37, 1.42, 5.52-5.56, 5.59-5.62 (MponoB
W.E. 3anaun no obmieit pusuke. — CII6., 2004. — 416 c.)

2. § 3.3 (Mponoe U.E. BomHoBbie niporieccbl. OCHOBHBIE 3aKOHBL. — M., 2013.— 264 c.)

3.§ 1.1, 1.2, 7.1 (Onruka: Yuebnoe nocodue/Coct. H.A. Pyap, A.H. Ceprees. Apl'Y —
SApocnasine, 2001. — 114 ¢.)

3ananus no teme Ne 2:
1.§2.1-2.7, 3.1 (Uponos U.E. BorHoBsie nporieccsl. OcHOBHBIE 3aKOHBI. — M., 2013.— 264 c.)

3aganus no reme Ne 3:

1. 3agaum 5.172-5.176, 5.180-5.186 (Mponos N.E. 3agaun no obmiei ¢pusuke. — CII6., 2004. —
416 c.)

2.§3.2,6.1, 6.2 (Mponos N.E. BoxnoBsie nporeccbl. OcHOBHBIE 3aK0HBI. — M., 2013.— 264 c.)
3.§4.1,4.2, 7.5 (Ontuka: Yueonoe nocooue/Coct. H.A. Pyas, A.H. Ceprees. Spl'Y —
SApocnasine, 2001. — 114 ¢.)

3amanusa mo treme Ne 4:

1. 3amaum 5.223, 5.224, 5.241, 5.242, 5.244, 5.246, 5.248-5.250 (Mpomos WN.E. 3amaun o oOmiei
¢usuke. — CII6., 2004. — 416 c.)

2.§ 7.3 (Mponos U.E. BonHossie nporiecchl. OCHOBHBIE 3aKOHBL. — M., 2013.— 264 c.)

3. § 5.6, 7.4 (Ontuka: Yueonoe nocodbue/Coct. H.A. Pyap, A.H. Ceprees. SApl'Y — Spocnasisb,
2001.—114c¢.)

3ananus mo reme Ne 5:

1. 3amaun 5.73-5.76, 5.80, 5.81, 5.139 (Uponos U.E. 3agauu o obmeit ¢pusuke. — CII6., 2004. —
416 c.)

2.§4.1-4.3 (Mponos U.E. BonHoBele nponeccbl. OcHOBHbIE 3aKOHBL. — M., 2013.— 264 c.)



3.§2.1-2.3, 7.2 (Onrtuka: Yuebnoe nocodue/Coct. H.A. Pyas, A.H. Ceprees. Apl'Y —
SApocnasne, 2001. - 114 ¢.)

3amanusa nmo reme Ne 6:

1. 3agaunm 5.83-5.85, 5.87-5.99 (Mponos U.E. 3amgauu no obmieit pusuke. — CII6., 2004. — 416 c.)
2.§4.4,4.5 (Mponos U.E. Bonnossie nporneccel. OcHOBHBIE 3aK0HBL. — M., 2013.— 264 c.)

3. § 2.4, 7.2 (Ontuka: YueoHoe nocooue/Coct. H.A. Pynp, A.H. Ceprees. Spl'Y — Spocnasib,
2001. - 114 ¢.)

3amanusa mo reme Ne 7:

1. 3agaun 5.99, 5.100 (Mpomos W.E. 3agaun no obmeit pusuke. — CI16., 2004. — 368 c.)

2. § 4.6 (Uponos N.E. Bonnossle nporieccsl. OcHOBHBIE 3aK0HbL. — M., 2013.—264 c.)

3. § 2.5 (OnTuka: Yue6noe nocobue/Coct. H.A. Pyns, A.H. Ceprees. SIpI'Y — Sfpocnapib,
2001. - 114 ¢.)

3aganus no teme Ne 8:

1. 3amaum 5.101, 5.102, 5.104-5.111, 5.114-5.122, 5.126, 5.127 (Mponos WN.E. 3anauun o obmeit
¢usuke. — CII6., 2004. — 416 ¢.)

2.§5.1-5.6,7.5 (Uponos U.E. BonHoBsie mpouieccel. OcHOBHBIE 3aKOHBL. — M., 2013.— 264 c.)
3. § 3.1-3.4, 5.4, 7.3 (Onruka: Yuye6Hoe nmocobue/Coct. H.A. Pyns, A.-H. Ceprees. Spl'Y —
Spocnasns, 2001. — 114 ¢.)

3amanusa mo treme Ne 9:

1. 3amaum 5.128-5.133, 5.136, 5.140-5.145, 5.150 (Upomor WN.E. 3agauu mo oOmieit ¢pusnke. —
CIIG., 2004. — 416 c.)

2.§5.7—-5.10 (Uponos N.E. Bonnossie mpouieccbl. OCHOBHBIE 3aKOHBI. — M., 2013.— 264 ¢.)

3. § 3.5-3.7, 7.3 (Ontuka: Yuebnoe mocobue/Coct. H.A. Pyap, A.H. Ceprees. SApl'Y —
SApocnasne, 2001. - 114 ¢.)

3ananus nmo reme Ne 10:

1. 3agaun 5.229, 5.230, 5.234 (Mponos U.E. 3agauun no o6meit gusuxe. — CII10., 2004. — 416 c.)
2. § 7.4 (Uponos N.E. Bonnossle npornieccsl. OcHOBHBIE 3aK0HBL. — M., 2013.—264 c.)

3. § 5.3 (Onruka: Yue6noe nocobue/Coct. H.A. Pyab, A.H. Ceprees. SApl'Y — fpocnasis,
2001.—114c¢.)

3aganus no teme Ne 11:

1. Bamgaum 5.216-5.218, 5.220-5.224 (Uponos U.E. 3agaun no obmiei ¢pusuke. — CII6., 2004. —
416 c.)

2.§ 7.1 -7.3 (Uponos U.E. Bonuossie nporeccsl. OcHOBHBIE 3aK0HBL. — M., 2013.— 264 c.)

3. § 5.1, 5.2 (OnTuka: Yuebnoe nocooue/Coct. H.A. Pynb, A.H. Ceprees. SApl'Y — Spocnasis,
2001.—114 c¢.)

3aganus nmo teme Ne 12:

1. 3amaum 5.189, 5.198-5.204, 5.209 (Upomor U.E. 3amauu no obmeit dpusuke. — CII6., 2004. —
416 c.)

2.§ 6.3 6.7 (Uponos U.E. BorHoBsie nporiecchl. OcHOBHBIE 3aKOHBI. — M., 2013.— 264 c.)

3. § 43-4.8, 7.5 (Ontuka: Yue6Hoe mocobue/Coct. H.A. Pyns, A.H. Ceprees. Spl'Y —
SApocnasne, 2001. - 114 ¢.)

3ananus mo teme Ne 13:
1. 3agaun 5.205, 5.212, 5.259-5.261 (Mponos U.E. 3agaun no obmeii ¢pusuke. — CII0., 2004. —
416 c.)
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2. § 6.7, lpunoxenue 1 (Mpomor U.E. BorHoBsie porieccbl. OCHOBHBIC 3aK0HBL. — M., 2013.—
264 c.)

3. §4.9,5.5 (Ontuka: Yueobnoe nocooue/Coct. H.A. Pynp, A.H. Ceprees. SApl'Y — Spocnasis,
2001. - 114 ¢.)

3amanusa nmo reme Ne 14:

1. 3amaum 5.262-5.265, 5.268, 5.273-5.275 (Uponor N.E. 3agaun no obmeit ¢usuke. — CIIO.,
2004. - 416 ¢.)

2. § 6.2, 7.6 (Onruka: Yueonoe nocooue/Coct. H.A. Pyas, A.H. Ceprees. Spl'Y — Spocnasib,
2001.—- 114 c¢.)

3amanusa nmo reme Ne 15:

1. 3amaum 5.278-5.282, 5.287, 5.292-5.295, 5.303-5.305, 5.311 (Mpomos U.E. 3agaun o obmieit
¢usuke. — CII6., 2004. — 416 ¢c.)

2. § 6.1, 6.3-6.5, 7.6 (OnTuka: YueoHoe nocoobue/Coct. H.A. Pyns, A.H. Ceprees. Spl'Y —
SApocnasine, 2001. - 114 ¢.)

3agaum AJ1sl CAMOCTOSITEJILHOTO peleHust

1. Onpenenuts PoKycHOE paccTOSTHUE BOTHYTOTO CPepruyecKoro 3epkaia, eciid OHO 1aeT
JeHCTBUTENbHOE U300paKeHUE NTpeAMETa, YBeJInUeHHoe B 4 pa3a. PaccrosiHue Mexay
MPEIMETOM U ero u3odpaxenuem 15 cm.

2. Paguyc kpuBH3HBI BOrHyTOrO 3epkaia 40cm. HaliTu nonoxeHnue npeaMera, npu KOTOPOM €ro
u3o0pakeHue OyJeT AeHCTBUTEIbHBIM U YBEIMYEHHBIM B 2 Pa3a; MHUMbBIM U YBEJTUYEHHBIM B 2
pasa.

3. Cxopsiuuiics My4yoK Jiydel najaeT Ha BBITYKIIOE 3epKajlo TaK, YTO TOUKA [EepeceueHust
MPOJOHKEHUN ITUX JTydel HaxouTCs Ha OCH 3epkaiia Ha paccTossHuu 20 cm ot Hero. [locine
OTpa’KeHHsI 3TH JIyUH MEPECeKaroT ONTHUECKYI0 OCh Ha pacctosiHuu 0,6 M oT 3epkana. Hailiti
(doKycHOE paccTOSHUE 3epKaja.

4. Hlect BpICOTOI 1M BOMT BEepTUKAJIbHO B JHO IpyJa TaK, YTO OH LEIUKOM HAXOAUTCS IMOJ
BonoM. OmpenenuTs JUIMHY TEHM OT LIecTa HAa JHE IpPyJAa, €CIM Jy4Yd COJIHIA MaJaroT Ha
TIOBEPXHOCTh BOJIBI 11071 yriioM 30°.

5. Ha ckoJbKO MEHSIeTCSl JUIMHA BOIHBI KPACHBIX Iydeil IpH Mmepexoje U3 BO3AyXa B CTEKIIO,
€CITH TOKa3aTelb PeJoMIEHHUs CTeKIa JUIst >TuX nydeit 1,51, a yactora ux 4-104¢~1?

6. Ha xakoii rmyOuHe TOJ BOJOW HAXOIWUTCA BOJAOJA3, €CIM OH BHUIUT OTPAXKEHHBIMH OT
MOBEPXHOCTU BOJbl T€ YaCTU TOPU3OHTAIBHOIO JHA, KOTOPHIE PACHOJOKEHBI OT HEro Ha

paccrosHuu 15m u 6onbiie? Poct Bosonasza 1,7m.

7. Kak pacroyio’)kuTh HCTOUHUK CBETa OTHOCHTEIBHO COOMpAIOIIEi JIMH3bI M BOTHYTOT'O 3€pKaJia,
YTOOBI MTOJIYYUTh NAPAJUIETbHBIM My4OK JTydei?

8. I'me u kakoro pazmepa MOJIy4UTCs] N300pakeHUE MPEeIMETa BBICOTOM 2 CM, NOMEIIEHHOTO Ha
paccrosiHuu 15 cM oT cobupatoiieit InH3bI ¢ POKyCcHBIM pacctosinueM 0,1 m?

9. OnpenenuTh MOJTHBIN CBETOBOM MOTOK, 1ABAEMbIA HICTOYHUKOM, €CJIM Ha PACCTOSIHUU 2 M OT
HEro ocBeleHHOCTh 15 k. Cuity cBeTa no BCeM HANpaBJIEHUSIM CUATATh OAMHAKOBOM.

11



10. Yepes kpyriioe OKHO MPOXOAMUT MOTOK 12,5 BT OT TOUEUHOr0 MCTOYHMKA, HAXOAIIETOCS Ha
paccrosinuu 40 cm oT okHa. J[nameTrp okHa 60 cm. OnipenenuTh CUITy CBETa HCTOYHUKA.

11. B namme, paromieit cuity cBera 85 KJI, CBETSIIUMCS TEJIOM SIBJIICTCS] HAKAJICHHBIN IIapUK
nraMetpoM 3 MM. HaiiTu sipKOCTbh JIaMITbl, eciii cheprudeckast Kojda cieiana u3 mpo3pavyHoro
CTEKJIa; M3 MaToOBOro cTekia. /lnamerp konosl 6 cm. [lotepsimu cBeTa B 000J109Ke KOJIOBI
npeHeOpeyb.

12. Ha crexnsiHHy!0 miIacTUHKY (71 = 1,5) HaHeceHa npo3payHas 1ieHka (n2 = 1,4). Ha ruienky
HOpPMaJIbHO K IIOBEPXHOCTH TNajaeT MoHoXpomatudeckuidi cBer (A = 600 ©HM). Kakosa
HaVMEHbIIAs TOJIIMHA IUIEHKH, €CIM B pe3ysibTaTe HHTEP(EpPeHLIUH OTpaKEHHBIE JIydd
MaKCHUMaJIbHO OcIa0IeHbI?

13. Ha nmadparmy ¢ AByMsI Y3KMMHU IIEISIMH, HAXOIAIIUMUCS HA paccTOsSHUU d = 2,5 MM,
najaeT HOpMajdbHO MOHOXpoMmaTHueckuil cBeT. MHTepdepeHmonHas kapTuHa oOpasyercs Ha
9KpaHe, oTcTosAmEeM oT auadparmel Ha paccrosiauu [ = 100 cm. Kyna n Ha kakoe paccTosiHHe
CMeCTITCST UHTep(EepEHIIMOHHBIE TIOJIOCHI, €CJIM OJHYy U3 IIeled 3aKphITh CTEKISSHHOMN
MJIACTUHKOW TOJMIUHOMN 4 = 10 MKM?

14. Ha ycraHoBKy mjisi mody4yeHus kojiell HbloTOHA majgaeT HOpMalbHO MOHOXPOMATHUECKHUI
ceer (A = 0,5 mxMm). OnpenenuTs TOJIIMHY BO3AYIIHOTO CJIOS TaM, TJe HaOmogaeTcs S5-e
CBETJIOE KOJIBIIO B OTPXKEHHOM CBETE.

15. OnTuyeckas cwia IUIOCKO - Bbimykiod junH3el (n = 1,5) 0,5 antp. JluH3a BbIMyKIION
CTOPOHOM JIE)KUT Ha CTEKJISHHOW miacTuHke. Onpenenutbs paguyc 7-ro TEMHOTO KOJbLia
HeroTona B npoxojsiiem ceete (A = 0,5 Mkm).

16. Ha mens mmpunoit a = 0,1 MM magaeT my4ok MoHoxpoMmaTmueckoro ceera (4 = 500 uHwm).
JudpakuuonHas KapTHHa HaOMIONaeTcs Ha JKpaHe, HaxoAsmemcs B (OKaJIbHON IJIOCKOCTH
JIMH3bI, ONTHYECKasl CUila KOTOPOH paBHa 5 nntTp. OnpenenuTb pacCTOSHUE MEXy MUHUMyMaMu
BO BTOPOM IOpSIJIKE.

17. MudpakuuonHas pemerka coaepxuT 100 mTpuxoB Ha 1 MM jumHbL. OnpeaenuTs ATUHY
BOJIHBI MOHOXPOMAaTHYECKOT'O CBETAa, MAJAIOLIEr0 Ha PEIIeTKy HOPMAJIbHO, €CJIM YIoldl MEXAy
JByMsl CIIEKTPaMu T1epBoro mnopsaka 8°.,

18. Kakoit HanGombmuii nopsaok cnektpa Hatpus (A = 590 HM) MOKHO HaOMIO1ATh NIPH
nomoinu audpakiuonHon pemerku. Mmeromeit 500 mTpuxoB Ha 1 MM JUTMHBI, €CJTH CBET MaJaeT
1o yriom 30° ?

19. TlocrostHHas AUQPaKIMOHHOW pEIIeTKH, YCTaHOBJIEHHOW B crekTpomerpe, 2 MkM. Ilofg
KakKUM YIJIOM K OCH KOJUIMMATOpa CIEAyeT YCTAaHOBUTH 3PUTENBbHYIO TpyOy [uis HaOIroaeHus
CIEKTPaJIbHOM JINHUM JIIMHHOW BOJIHBI 410 HM?

20. Ha kakoMm paccTOsSHUU JApYTr OT JApyra OyAyT HaXOAWUTbCA Ha SKpaHE JIBE€ JMHHUH CIIEKTpa
pPTYTH ¢ JyIMHaMU BoJaH 577 u 579,1 HU B cIEKTpe NMEPBOro NOPsAKa, MOJTyYEHHOM IPH ITOMOIIN
TU(PPaKIMOHHON peeTku ¢ nepuooM 4MkM? DOKYCHOE pacCTOSTHUE JIMH3bI, POSKTUPYIOLIEH
CIEKTp Ha 7KpaH, 60cM. JIyun nagaroT Ha pelieTKy HOpMaJIbHO.

21. CrekTpsl BTOPOTO M TPETHETO MOPSIAKOB B BUIUMOM 00J1aCTH OT AU(PPaKLIMOHHON pereTKn
YaCTUYHO MepeKphIBatoTcs. Kakoii AyTMHe BOJIHBI B CIIEKTPE TPETHETO MOPsIIKA COOTBETCTBYET A
=700 HM B CIIEKTpe BTOPOTO TOpsiaKa?
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22. Ha BepmmHe TEeNEBU3MOHHON OamlHM HaxomsTcs Ha paccrosHuu [ = 20 cM J1BE KpacHbBIS
namnouku (A = 640 uM). Kakum nomkeH ObITh HAUMEHBIIUKA TUaMeTp OOBEKTHBA 3PUTEIHHON
TPYOBI, YTOOBI ATH JTAMIIOYKH MOXKHO OBLIO YBHUICTH Pa3IeIbHO C PACCTOSHUS 15 KM?

23. Ha xaxoii BbICOTE JIOJDKHO HAXOIMTHCS COJIHIE, YTOOBI CBET, OTPAKEHHBIN OT MOBEPXHOCTH
BOJIbI, OBLT MAKCUMAJILHO TIOJIIPU30BaH?

24. Jlyu cBera, mnajas Ha IIOBEPXHOCTb pAacTBOpA, YacCTUYHO OTPaXaercsi, YacTUYHO
npenomisiercs. OnpenenuTs MOKa3aTellb IPEJOMIIEHUS pacTBOpA, €CIM OTPAKEHHBIM J1yd
TOJHOCTBIO MOJIAPU3YETCS TIPH yIJle Tpeomiuenus 35° .

25. Anammzarop B 2 pasa ociaOisieT WHTEHCHBHOCTH ITaJIalOLIET0 Ha HEro MOJISPH30BAHHOTO
cBera. KakoB yron mexay IiIaBHBIMH IUIOCKOCTSIMH IoOJsipu3aTtopa M ananuzatopa? [lorepsmu
CBETa B aHAJIM3aTOpe IpeHeOpeys.

26. Ha myTH mIocKo MoJIIpU30BaHHOTO JTyda IIOMECTHIIN TUTACTUHKY KBapIia, BEIPE3aHHYIO
napauIeJbHO ONTHYECKON OcH KpucTailia. Kakoi TOMIMHBI JO/DKHA OBITh MJIACTHHKA, YTOOBI
o0Opa3yroniasicst pa3HOCTh X0/1a MEKy OOBIKHOBEHHBIM U HEOOBIKHOBCHHBIM JTy9aMHU COCTaBIIsIA
0,25 mIMHBI BOJHBI kKeJTOro cBera (A = 589 HM). MakcHUMalbHBIH [TOKa3aTelb MPETOMIICHHS
HEOOBIKHOBEHHOT'O JTy4a JaHHOW JUTMHBI BOJHBI 1,553, a 00bikHOBEeHHOTO — 1,543.

27. OnpenenuTb TOJIMHY KBapLEBOM IUIACTMHKU. [[s KOTOpo#l yroia moBopoTa IUIOCKOCTH
NoJIApU3alUK cBeTa JIMHOM Bonnbl 490 HM pasen 150°. TlocTosiHHAs BpalueHus B KBaple s
9TOH JUTMHBI BOJIHBI 26,3 rpaa/mm.

28. HaliTu MOIIHOCTb, M3NydyaeMyr aOCONIOTHO YEepHBIM ImapoM paauycoMm 10 cMm, KOTOpPbIiI
HAXOIUTCS B KOMHaTe rpu TemmnepaType 20°C.

29. Beruucnuth Maccy, Tepsiemyto ConHieMm 3a 1 ¢ BcneacTue ayueucnyckanus. Ecnu
tTeMriepatypa ero nosepxsHoctu 5800 K.

30. Dueprus gorona 1 MaB. Onpenenuts uMnysbe GOTOHA.

31. Kpacnas rpanuna ¢gortosddexra s xeneza, pTyTH, JUTHs, HaTPUs, KU ONpeenseTcs
COOTBETCTBEHHO JUIMHAMHU BOJH 262, 274, 517, 540, 620 um. HaliTu paboTy BbIX0/1a 3J€KTPOHOB
13 METAJJIOB U BBIPA3UTh €€ B AJIEKTPOH—BOJIbTAX.

32. Kakoii nnuHBI BOJHBI SJEKTPOMArHUTHYIO BOJHY CIEAYyeT HalpaBUTh Ha TMOBEPXHOCTH
[IUHKA, 9TOOBI CKOPOCTh IJIEKTPOHA, BHUIETEBIIIETO U3 MeTaia, Osuia 0,8 Mm/c?
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BapuanTsl 3a1aHuii 1)1 KOHTPOJIbHOM padoThI 1

Paznensr:
- FeOMEeTpHUYEeCcKas ONTHKA,
- (hoTomerpus,
- uHTepepeHIHs.
Bapuanr 1
l. Pamuyc creknsnnoro mapa (n=15) R=4cm. 1) Haiitu mnonoxxeHue TIJIaBHBIX

wiockocteit. 2) Haiitu pokycHoe paccrostaue f. 3) Haiiti paccrosiaue x' oT IieHTpa mapa 1o
M300pakKeHHsT TMpeaMeTa, KOTOPBIA  PAclojio)keH B 6CM OT TMOBepXHOCTH miapa. 4) Haiitu
yBenMueHue n3o0pakenus. HaiiieHHbIe BETUYHHBI YKa3aTh Ha YEPTEKE.

2. HaiiTu noctpoeHuem xo/ j1yda 2, €ciu U3BECTEH X0/ JIyya 1 mocie npenomieHus B auH3e 1.
h

A
¢ l\j\/ﬁ'i/ ”

3.Ha maute BbicOTOM /4 =8M BUCHT jamna cwioi cBera [ = 1kka. [Ipunumas namiry 3a
TOYCYHBI UCTOYHUK CBETA, ONPEIICIIUTh, HA KAKOM PACCTOSIHUU |/ OT OCHOBAHMS MAuThI
OCBEIICHHOCTh E moBepxHOCTH 3eMiin OyeT paBHa 1 JIK.

4. Ha TOHKUI CTEKJISIHHBIM KJIMH B HAaIIPaBJICHUU HOPMaJIM K €ro MOBEPXHOCTH MajaeT
MoHOXpomaTthueckuii cBeT (A = 600 HM). OnpenenuTs yrojl @ MeX]y MOBEPXHOCTSIMH KJIMHA,
€CIIM pacCcTOsTHUE | MEeXITy CMEXXHBIMUA UHTEPPEPEHIIMOHHBIMI MUHUMYMaMH B OTPaKEHHOM
CBETE PaBHO 4 MM.

5. Konbria HetoToHa Ha01r0/1a10TCS ¢ TOMOIIIBIO JIBYX OJAMHAKOBBIX TOHKHMX TJIOCKO-BBITYKJIBIX
JIMH3 painycoM R KpUBU3HBI paBHBIM | M, CII0’KEHHBIX BIJIOTHYIO BBIITYKJIBIMH ITOBEPXHOCTSIMU
(MI0CKKEe MOBEPXHOCTH JIMH3 MapauieabHbl). OnpeaeauTs paguyc BTOPOro CBETIOr0 KOJIbIa B
oTpaxkeHHOM cBeTe (A = 600 HM) Ipyu HOPMAJIBHOM Ia/IEHUU CBETa Ha TOBEPXHOCTh BEPXHEN
JIH3BL.

Bapuant 2

1. Haliti pokycHoe paccTosiHuEe [ ¥ MOJOXKEHHS IIaBHBIX MIIOCKOCTEN ABOSIKOBBITYKION
TOJICTOM JMH3BI, 4711 KoTopor n =1,5, R1=10 cm, Ry=4 cm, d =2 cm. [laTb uepTex.

2. Haiftu moctpoeHreM XoJ Jiyda 2, eclid U3BECTEH X0/ Jyya | mocie npenomiieHus B auH3e 1°.
L




3. CBeTUIILHUK U3 MOJIOYHOTO CTeKIJIa uMeeT Gopmy mapa auamerpoM d =20 cm, Cuna cseta |
paBHa 80 ka. OnpenenuTs NoNHbIN cBeTOBOM noToK Mo, cBeTMMOCTE R 1 sipkocTs B
CBETUJIbHHKA.

4. MbuibHas IJI€HKA, PACIOI0KEHHAs! BEPTUKAIIbHO, 00pa3yeT KJIMH BCJIEICTBUE CTEKAHUS
xuakoctu. [lpu HabmoieHnn HHTEpEPEHIIMOHHBIX MTOJIOC B OTPAXKEHHOM CBETE PTYTHOM JyTH
(A =546.1 am) 0Kazanoch, 4YTO PaCCTOSIHUE MEXAY IAThIO mosocamu [ =2 cM. Haiitu yron y
kirHa. CBET NajaeT neprneHuKyIsIpHO K MOBEPXHOCTH MIeHKH. [loka3zarens mpeoMieHus
MBUILHOU Boawl n=1.33.

5. Haiitu paccrostHue Al Mexay IBaaIaThIM M IBA/IIATh MIEPBBIM CBETIBIMHU KOJIbIIAMHU
HproToHa, eciu paccTOssHUE MEKTy BTOPBIM M TPETHUM PaBHO | MM, a KOJIblla HaOII0Jal0TCS B
OTPa)KEHHOM CBETE.

Bapuant 3

1. B neHTpe KBaapaTHON KOMHATHI IUIOIIAAbI0 S=25 M? BUcHT namma. Ha kakoii BeicoTe s OT
1oJja JODKHA HAXOJUThCSA JIaMIla, YTOObI OCBEILEHHOCTh B yIIaX KOMHAThI ObU1a HAUOObILEH?

2. HaiiTu moctpoeHuem xoj1 1y4a oTpakeHus B BoIykiioMm 3epkaie. (F — ¢pokye, OO’ —
ONTHYECKast OCh)

(9] F o'

3. C oaHOM CTOPOHBI JABOSKOBBITYKJIONH TOHKOHM JIMH3BI, CAeTaHHON u3 crekna (n=152),
Haxoautcss Boja (n' =1,33), ¢ apyrodi Bo3myx. Pammycel kpuBu3Hbl paBHbl 20 cM. Haiitu

MOJIOKEHUS TJaBHBIX M (DOKANbHBIX IJIOCKOCTEW CHCTEMBbl. HalJIeHHble BEJIMYMHBI yKa3aTh Ha
YepTeKe.

4. MbuIbHAS TUICHKA, PACTIONIOKEHHAS BEPTUKAIEHO, 00pa3yeT KIIMH BCJICICTBHE CTCKAHUS
xuakoctu. [1pu HabmoieHuu HHTEpEPEHIIMOHHBIX MTOJIOC B OTPAKEHHOM CBETE PTYTHOW JyTH
(A =546.1 HM) 0Ka3anoCh, UYTO PACCTOSHUE MEXY MAThIO ojocamu [ =2 cM. Haiitu yron y
knuHa. CBeT majaeT neprneHAuKyISpHO K MOBEPXHOCTH TuleHKH. [okazarens npenomMieHus
MBUTBHOU BOJIBI 7#=1.33.

5. YcranoBka aJist mostydeHust Kosiel HproToHa 0CBelaeTcsi MOHOXPOMATHYECKHM CBETOM,
MaJarOIIUM IO HOPMAaJU K TIOBEPXHOCTH IUIACTUHKHU. HabmroaeHne BeeTcsi B OTPaKeHHOM
cBere. Pammycel IByX COCETHUX TEMHBIX KOJEL paBHbI 1x=4 MM M r+1=4.38 MM. Pannyc
KpUBU3HBI JIWH3bI R=6.4 M. HaiiT mopsikoBbie HOMepa KOJell U AJTMHY BOJTHBI A MaJaroIiero
CBeTA.

Bapuanr 4
1.Hag nentpom Kkpyrioi momaaku BUCHT Jdammna. OcBenieHHoCTh E1 a ieHTpe 1iomankyu paBHa
40 nk, E; Ha xparo miomaaky paBHa Siik. [lox kakuM yriaom i majgaroT Jy4dd Ha Kpan

IUIOIAAKA?
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2.Ha pucyHke yka3aHbl OJ0KeHUs rIaBHOM ontruueckoir ocu OO’ u xox syya 1. [Toctpouts
XO/J1 Jiy4a 2 MOCJe OTPaXEeHHs ero OT 3epKaa.

1

2
ll

3.Onpexnenute NOJ0KEHNUE TIABHBIX TUIOCKOCTEH U (POKYCHOE PACCTOSIHUE CUCTEMBI JIBYX
TOHKUX JINH3, N300paKCHHBIX Ha pUCyHKe. HaliieHHbIe BeIMUNHBI YKa3aTh Ha YEPTEKeE.

= 5cm
f=-5cm

10¢cra

4. lnametpsl d, U d, ABYX CBETJBIX KOJEL COOTBETCTBEHHO paBHbI 4,0 u 4,8 MM. [lopsinkoBbie

HOMEpPA HE OMPEACIISIIUCH, HO H3BECTHO, YTO MEXIY U3MEPEHHBIMU KOJIbIIAMU PACIIOJIONKEHO TPU
cBeTbIX Kojbla. Konbia Habmoganucey B orpaskeHHoM cBete ( A = 500um). Haiitu paguyc
KPUBU3HBI TNIOCKOBBITYKJION JTUH3BI, B3STON AJIS OTIBITA.

5. Ilydoxk cBeta ( A = 582 HM) nagaeT NepneHuKyISIpHO HAa TOBEPXHOCTh CTEKIITHHOTO KJIMHA.
VYrox kiauHa paBeH y = 20" . Kakoe uncio ko TeMHBIX HHTEP(GEPSHIIHOHHBIX TTOJIOC TPUXOIUTCS

Ha eAMHUIYY IIuHb KirnHa? [lokazarens mpenomMiIeHus CTekia paBeH n=1.5.

BapuaHTbI 3a1aHuil 1JIs1 KOHTPOJIbLHOW PadoThI 2
Pasnensr:
- HHTEepepeHus,
- mudpaxius.

Bapuanr 1

1. Haiitu pacCcTodHuC AL MCKAY ABAAUATBIM U ABaAlATh ICPBBIM CBCTJIBIMU KOJIbLIAMU
HBI—OTOHa, €CJIKN PaCCTOAHUEC MEXKIAY BTOPLIM U TPETHUM PABHO 1 MM, a KOJIbIIa Ha6J'IIOJIaIOTC$I B
OTPAKCHHOM CBCTC.

2. Ceert ¢ unHOM BosHBI A=600 HM Na/laeT Ha TOHKYIO MBUIBHYIO IUICHKY 1101 YTJIOM MaJeHUS
30°. B oTpakeHHOM cBeTe Ha IJIeHKe Hab0Jat0Tcsl MHTep(hepeHIIMOHHBIE ToJIoCkl. PaccTosiHue
Mexy coceaHuMHU nosnocamu Ax=4 mm. [loka3zarens npenomieHus mwieHky 1,33. Berancauts
YTOJI 0L MEXKTy TIOBEPXHOCTSIMU TIJICHKH.
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3. I[Tox yrmom 0=30° HaGIr01a€TCST YSTBEPTHIA MAKCUMYM IS JUTHHBI BOJTHBI A=0,644 MKM.
OnpenenuTh MOCTOSHHYIO TU(PPAKIIMOHHON PEIIESTKH U €€ IIUPUHY, €CITH OHA ITO3BOJISET
paszpemuth AA=0,322 HM.

4. N300pa3uth NpuMEpHYIO AUPPAKIHOHHYIO KAPTUHY, BOSHUKAIOIIYIO MTPU TUGPaKIuU
O®payHrodepa OT pelIeTKy U3 TPEX OJMHAKOBBIX MIENICH, €CITU OTHOIICHUE TICPHUO/Ia PEIIETKU K
HIMPUHE PABHO JIBYM.

Bapuanrt 2

1. Haiitu oxycHoe paccTosiHuE f IITOCKOBBITYKIION JTUH3BI, IPUMEHECHHOM IS TIOJTYYCHHS
kojen HetoToHa, paanyc TpeThero cBeTiaoro koiubiia pasex 1,1 mm. [lokazarens npenomiaeHus
crekina 1,6, nMHa BOJHBI ogaromiero ceera A=589 um. Kosbiia HaOJIr01ar0TCSl B OTPaKEHHOM
CBETe.

2. B o4eHb TOHKOW KJIIMHOBU/IHOM IJIACTUHKE B OTPa’KEHHOM CBETE IIPU HOPMAJILHOM IMaJI€HUHU
HaOJIr01at0TCsl MHTEP(EPEHIIMOHHBIC MOJIOCKHL. PaccTosiHIe MEXy COCETHUMU TEMHBIMU
nosiocaMu Ax=5 MM. 3Hasi, UTO JJIMHA CBETOBOM BOJHBI paBHA A=580 HM, a Moka3areib
npeoMIIeHus TacTuHK 1,5. Haiftu yron o Mexay rpaHsMy TUTACTHHKH.

3. ludpakuronHas peuieTka MUpHUHON 2 CM UMEET MOCTOSHHYI0 5 MKM. OTpeenuTh
pa3penaIyo ClIoCOOHOCTh ATOM PEIIETKH B TPEThbeM nopsiike. KakoBa HauMeHbIIast pa3HOCTh
JUITMH BOJIH JIBYX Pa3pelIaeMbIX CIIEKTPaIbHBIX TUHUH B jkenToi o0mactu A=600 Hm?

4. N300pa3uTh NpuMEpHYIO AUPPAKIHOHHYIO KAPTUHY, BOSHUKAIOIIYIO TP TUGPaKIIUU
®payHrodepa OT peleTKy U3 MATA OJNHAKOBBIX IIEJIeH, €CITU OTHOILIIEHNE TIEPHO/Ia PEIIETKH K
HIMPUHE PABHO JABYM.

Bapuanr 3

1. ITpu HaGmonennu konery HproToHa B 0TpakeHHOM cBeTe A=450 HM OMOILBIO
IIJIOCKOBBIITYKJION JIMH3BI, ITI0JI0KEHHON Ha IUIOCKYIO IUIACTUHKY, PaANYC TPETHETO CBETIIOTO
KOJIbLIa OKa3ajcs paBHbIM 1,06 MM. TTociie 3aMeHBI CHHEro CBETOQMIIBTPA Ha KPACHBIHN ObLIT
M3MEpEH paJnyc MSATOrO CBETIIONO KOJblla, OKa3aBlIuiics paBHbIM 1,77 mm. Haiitu panuyc
KpPHUBH3HBI R ¥ JUIMHY BOJIHBI A, KpPaCHOTO CBETa

2. KaxoBa TosHa MbUIbHOM TUIEHKH, €CJIM MTPU HAOJI0/IEHNH €€ B OTPaKEHHOM CBETE OHa
npezcTasisiercs 3eneHoi A=500 HM, Korja yroj Mexxay HOpMajbio M JTy4OM 3peHus paBeH 35°.
[Tokxazarens npenomMieHust MbUIbHOH BoJibI 1,33.

3. CpaBHHUTE pa3peuIaroue ClioCOOHOCTH AU(PPAKIIMOHHBIX PELIETOK, €CIH OJHA U3 HUX UMEEeT
420 wtpuxoB Ha 1 MM npu mupuHe 2 cm, a Bropas — 700 mrpuxoB Ha 1 MM npu mmpune 4,8 cM.

4. 300pa3uth NpUMEpHYI0 AU(PaKIIMOHHYIO KapTUHY, BO3HUKAIOILYIO TPH JUPPAKLIUU
®payHrodepa OT pelIeTKH U3 YeThIPEX OJMHAKOBBIX IIeJeH, €CIIU OTHOILIEHUE Mepro/ia
PELIETKH K IIUPHUHE PABHO ABYM.

Bapuanr 4
1. [InockonapasienpHas CTEKISHHAs IUIACTUHKA JIEKUT Ha OJHOM U3 IOBEPXHOCTEN

JBOSIKOBBINYKJION JuH3bI. [Ipn Habmonenun konen HploTOHA B OTpa)KEHHOM CBETE HAaTPHEBOM
ropenku A=589 uM. HaiineHo, 4ro paguyc TeMHOro kosblia nopsaka m=20 (LIeHTpaJbHOMY
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TEMHOMY KoJiblly mpucBauBaetcst m = () paBeH r1=2 MM. Koraa miactunka Obuta mojio)keHa Ha
JPYTYIO TIOBEPXHOCTb JIMH3bI, PAINYC TEMHOI'O KOJIbIIA TOTO e MOPsiAKa CAENANICA paBHbIM =4
MM. Ompenenuth (OKYCHOE pacCTOSHUE JIMH3bI, €CIM IOKa3aTeiab MPEIOMJICHHs CTeKJa, U3
KOTOpPOr'0 OHa U3roToBieHa 1,5.

2. Ha n3o0pakeHnu HATpUEBOTo TuIaMeHu A=589 uM, HaOIr0JaeMoi Ha BEpTUKAIBHOM TIICHKE
BUJIHBI TEMHBIE TOPU30HTaJIbHBIE TIOJIOCHL. PaccTosiHue Mexxay cepelmHaMu TEMHBIX 1osioc (=5
mM. Koaddunuent npenomiienus MputbHOM BObI 1,33. KakoB yron Mexay moBepXHOCTIMU
IIJICHKU?

3. Ha nudpakunonHyo pemerky HopMaibHO NaIaeT MyYOK CBETa OT pa3psAaHON TPyOKH,
HaIOJIHEHHOM renreM. Ha kakyro JIMHUIO B CHEKTPE TPETHEro MOopsJIKa HAKIaAbIBACTCS KpacHas
nuHus renust A=670 HM cIieKTpa BTOPOTO mopsiaka?

4. 300pa3uth NpUMEpHYIO AU(PAKIIMOHHYIO KapTUHY, BO3HUKAIOILYO IPH JUPPAKLUU
®payHrogepa OT peleTKH U3 YeThIpEX OJIMHAKOBBIX IIeJIeH, €CJIU OTHOILIEHUE Mepro/ia
PELIETKH K IIUPUHE PAaBHO TPEM.

Bapuanr 5

1. Haiitu paguyc r HeHTpaJIbHOTO TEMHOTO IsSITHA KoJiell HproToHa, eciu Mex 1y TUH30M U
IIacTUHKON HanuT 6en3od. [lokazarens npenomienus Oensona 1,5. Paauyc kpuBU3HBI TUH3BI 1
M. [Tokazarenu npenomiieHus JTUH3BI U TUTACTUHKY oMHaKOBbI. Habmronenue Benercs B
HaTpPUEBOM cBeTe A=589 HM.

2. Ha MBIIBHYIO IUIEHKY C [TOKa3aTeseM NpeoMiIeHus 1,3, HaXoAsIyocs B BO3AyXe, afaeT
HOpPMaJIbHBIN Iy40K Oesoro cera. [Ipu kakoii HauMeHbIIel ToONIUHE d TIICHKU OTpaKeHHBIN
CBET C JAJIMHOM BOJHBI A=0,55 MKM OKa)XeTCs MaKCUMAaJIbHO YCUJIEHHBIM B pe3yJibTaTe
uHTepdepeHmn?

3. Haittu HanGonpIIMii MOPAIOK CHEKTPa I KEJITON TMHUM HaTpus A=589 HM, eciu
MOCTOSIHHAS TU(PAKIIMOHHON PEIIeTKH paBHA 2 MKM.

4. 300pa3uth NpUMEpHYIO AU(PaAKIIMOHHYIO KapTHHY, BO3HUKAIOILYIO TPH JUPPAKLIUU
®payHrodepa OT peleTky U3 TpeX OJAMHAKOBBIX LIeNIeH, €CIIM OTHOILIEHUE MEpUo/ia PEIETKU K
LIMPUHE PABHO TPEM.

Bapuanr 6

1. B ycranoBke 11t HaOmroieHus Kojel, HbloToHa mpoCcTpaHCTBO MEXAY JIMH30M U CTEKJISITHHON
IUTACTUHKOM 3aIll0JIHEHO XKUAKOCTHI0. ONpeneanTh 0Ka3aTeib NPeIoMIICHHS JKUIKOCTH, ECIIN
paanyc TPETHEro CBETIIOTO KOJbIla momyqmiics 3,65 mMm. HabmrogeHue BeeTcst B TPOXOISIIeM
ceere. Pannyc kpuBu3Hel 1uH3b! 10 M. J{nrHa BoaHbI cBeTa 589 HM.

2. OmpenenuTh TONIIUHY CJIO0S Maclia Ha TTOBEPXHOCTH BOJIBI, €CIIN TIPH HAOIIOICHUH TIO]] YTIIOM
60° K HOpMaJI B CIIEKTPE OTPAKEHHOTO CBETAa BUAHA 3HAYUTEIHHO YCUIICHHAS JKENTast TUHUHN C

mmHol BonHBl A=0,589 Mxwm. [Tokazarens npenomienus macna 1,4.

3. dudpaxkumnonnas pemerka cogepxut 200 mrpuxoB Ha 1 mm. Ha perietky majgaet HOpMajabHO
MoOHOXpomaTtudeckuit cBeT A=0,6 MkM. MakcuMyM KaKoro mopsiaka JaeT 3Ta penieTka?

18



4. N300pa3uth TpUMEpPHYIO TU(PPAKITMOHHYIO KAPTHHY, BOSHUKAIONIYIO MPU AUGPAKITHHA
@payHrogdepa oT peIeTKH U3 MATH OJIMHAKOBBIX IIEJIeH, €CITM OTHOIICHUE MEPHOAA PELIETKH K
[IUPUHE PABHO TPEM.

Bapuant 7

1. YcranoBka i HabmroaeHus koiel HploToHa ocBelaeTcss MOHOXpPOMAaTHYECKUM CBETOM C
JUIMHOH BoJiHBI 600 HM, agaromuii HopManbHO. HaliTh TOJNIMHY BO3YIIHOTO CI0S MEXKAY
JIMH30M U CTEKJISIHHOM IUIACTUHOM B TOM MECTe, TJie HabJII0JaeTCsl YeTBEPTOE TEMHOE KOJIbIIO B
OTPa>KEHHOM CBETE.

2. Pacmiono)keHHasi BEpTHKAJIbHO KIIMHOOOPa3Hasi MbUIbHAS TUIEHKA HaOmonaeTes nos yriom 90°
K BEPTUKAJIM B OTPA)KEHHOM CBETE Yepe3 KPacHOEe CTEKJI0, IPOIYCKAIOLIee JIy4Ht C JUTMHOM
BoJIHBI 631 HM. PaccrosiHue Mexay cocelHUMU KpacHbIMU nojocaMu 3 MM. KakoBo paccrosiHue
MEXy COCEIHUMHU CUHUMHU I10JIOCAMH, €CIM HAaOJI0JIeHHE BECTH CUHEE CTEKJI0, IPOITyCKaroliee
CBET C JUIMHOU BOJIHBI 460 HM?

3. Ha nu¢dpakunonnyo pemerky, cogepxaiiyto 400 mrpuxoB Ha 1 MM, IaJieT HOPMAJIbHO
MOHOXPOMAaTHYECKUH CBET ¢ AIMHOM BoaHBI A=0,6 MkM. HaiiTi o01ee yncino 1udpakimoHHbIX
MaKCHMYMOB, KOTOpPbIE JaeT 3Ta pemerka. OnpeaenuTs yroi ¢ Audpaxkiui, COOTBETCTBY IO
HOCJICIHEMY MaKCUMYyMY .

4. N300pa3uTh NpuMEpHYIO AUPPAKIHOHHYIO KAPTUHY, BOSHUKAIOIIYIO TP TUGPaKIIUU
®payHrodepa OT peleTK: U3 MIECTH OJIMHAKOBBIX IIEJIeH, €CIIM OTHOIICHHUE MepUoia PeIIeTKH K
HIMPUHE PABHO JABYM.

Bapuanr 8

1. YcranoBka juig HabmroaeHus Kosell HploTOHa B OTpaKEHHOM CBETE OCBEIAETCS
MOHOXpoMaTH4ecKuM cBeToM A=500 HM, majammmuM HopMaiabHo. [IpocTpaHncTBO MEX Ty
JIMH30M U CTEKJITHHOW IUIACTUHKOM 3an0JIHEHO BoAoM. [Toka3aTens nmpenomiieHus: BObl paBeH
1,33. HaifTu TonuHy €105 BOAbI MEXIY JMH30M U CTEKISTHHOW IUIACTUHOM B TOM MecTe, T1e
HaOJII01aeTCsl TPEThE CBETIIOE KOJIBLIO.

2. B TOHKO# KIIMHOOOpa3HOH MJIACTUHKE B OTPAXXEHHOM CBETE NPH HOPMAJILHOM IaICHUH JTyUyel
¢ nnuHOM BoHBI 450 HM HaOII0AI0TCS TEMHbIE HHTEP(GEPEHIIMOHHBIE TI0JIOCH], PACCTOSIHUE
Mexy KoTopbiMu 1,5 MM. HaliTi yron Mexxay rpaHsMu IUTAaCTUHBI, €CJIH MTOKA3aTeNb
IIPEJIOMJIEHUS IIJIACTUHEI 1,5.

3. Ilpu ocBemenny AUGPPAKIIMOHHON pEIeTKH OEIbIM CBETOM CIEKTPHI BTOPOTO U TPETHETO
MOPSIIKOB NIEPEKPBIBAIOT APYT Apyra. Ha kakyro JIMHY BOJIHBI B CIIEKTPE BTOPOIO MOPSIKA
HakKJaapIBaeTcs huoseToBas rpanuina A=0,4 MKM CIIEKTpa TPEThero mopsiaka?

4. N300pa3uTh NpUMEPHYIO AUPPAKIMOHHYIO KAPTUHY, BOSHUKAIOIIYIO ITPHU TUdpaKIuu
@payHrogdepa oT pelIeTKH U3 MIeCTH OAMHAKOBBIX IIeJIei, €CJIM OTHOIICHHUE TIepro/ia PEIIETKH K

LIMPHUHE PABHO TPEM.

Bapuant 9
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1. YcranoBka s HaOntofeHus KoJiell HproToHa B OTpa’kKeHHOM CBETE OCBEIIAETCS
MOHOXpPOMAaTHYECKUM CBETOM, MaJaroluM HopMaibHO. [locie Toro kak mpocTpaHCcTBO
MEXy JIMH30M U CTEKJISTHHOM TUIACTUHKOMN 3alOJHUIIM KUAKOCTBIO, PaJUyChl TEMHBIX
KOJIEL yMEHbIIWINCH B 1,25 pasza. HaliTu moka3aresb NpeIoOMIICHUS KUIKOCTH.

2. Ilpu ocBemieHn KIMHOOOpa3HON INIACTUHKH ITyYKOM apajiesIbHBIX JIyueil HaTpUeBoro
wiaMeHu A1=589 HM, MaJaroIuX HOPMAJILHO K TOBEPXHOCTH, 00pa3yroTcs HHTEPHEPEHIIMOHHBIE
MIOJIOCHI, IPUYEM Ha JJIMHE B 13 MM yKitaapiBaeTcs 46 TEMHBIX MOJIOC. 3aTEM IUIACTUHKY
OCBEIIAIOT CBETOM C JUIMHOHN A2=499 HM. OnpeienuTh YUCI0 TEMHBIX MOJIOC, YKIIAABIBAIOIIUXCS
B 3TOM CJIy4ae Ha TOMH e JUIMHE.

3. Ha gudpakunoHHyo pemerky, coaepsxamryro 500 mrpuxoB Ha 1 MM, TajjacT B HAIIPaBICHUH
HOPMAJTH K €€ TOBEPXHOCTH Oenblii cBeT. CIEeKTp MPOCHUPYETCs MOMEIIEHHOW BOIM3U PEIICTKU
JTUH30 Ha ’KpaH. OnpenenuTh MUPUHY CIIEKTpa IEPBOro MOpsIKa Ha dKpaHe, €CIIU PaCcCTOSIHHUE
d muH3EI 10 9KkpaHa paBHO 3 M. ['paHuIbl BUAUMOCTH criekTpa Axp=780 HM, Ae=400 HM.

4. 300pa3uTh NpuMepHYI0 TU(QPAKIHOHHYIO KapTHHY, BOSHUKAIOIILYIO MPH JU(PPaAKIUU
@payHrogdepa oT peleTKH U3 TPeX OJAMHAKOBBIX LIEJIeH, €CIM OTHOLIEHHE MePHOa PEIIETKH K
IMIUPUHE PABHO YETHIPEM.

BapuanT 10

1. Cobuparoiiias JIMH3a MOJIOKEHA Ha TUIOCKYIO CTEKJISIHHYIO TUIACTUHKY, IIPUYEM BCIIEACTBHE
nonaJgaHus MbUTA MEXIY JTUH30M U TJIaCTUHKOM HET KOHTaKTa. JluameTpsl mAToro u
MATHAALIATOTO TEMHBIX Kosell HbioToHa, Ha0Ir01aeMbIX B OTPAXKEHHOM CBeTe A=589 HM, paBHBI
0,7 u 1,7 mm. OnipeieniuTh pagnyc KpUBU3HBI TOBEPXHOCTH JIMH3bI, OOPAILIEHHOH K TIJIACTHHKE.

2. Ha nnockoit mpo3padHoil TOBEPXHOCTH 00pa30BaHa TOHKAsI MPO3pavyHasi TUICHKA TOJIUHOMN
0,396 mxM. Kakyro okpacky npuMeT IIJIEHKA [TPU OCBEIIEHUH €€ OeJIbIM CBETOM, MaIal0LI|M 0]
yraom 30°. TTokaszarens mpeaoMiIeHus TUieHKH 1,4.

3. Ha nmudpakuuonnyro pemretky c¢ nepuogom d=10 mxm o yriaom 0=30° najaer
MOHOXPOMaTHUYECKUN CBET C ITMHON BOMHBI A=600 HM. OmnipenenuTs yroi ¢ nudpakuuy,
COOTBETCTBYIOIIUI BTOPOMY IJITaBHOMY MAKCUMYyMYy.

4. 300pa3uth NpUMEpHYIO AU(PAKIIMOHHYIO KapTHHY, BO3HUKAIOILYIO ITPH JUPPAKLIUU
®payHrodepa OT peleTKH U3 YeThIpeX OJMHAKOBBIX IIeJeH, €CJIU OTHOILIEHUE epro/ia
PELIETKH K IIUPHUHE PABHO YETHIPEM.

BapuaHThI 3a1aHuil 1JIs1 KOHTPOJIbLHOW padoTsI 3
Paszpensr:
- FeOMETpHUYECcKas OINTHKA,
- uHTEepepeHIus,
- mudpaxius,
- KPUCTAJIJIOONTHKA, ITOJISIPU3aLUs,
- TEIUIOBOE U3IIy4YCHHE.

Bapuanr 1

1. Haiitu mocTpoeHneM XoJ Jiyda oTpakeHHsi B BbImykjom 3epkaie. (F — dokyc, OO’ —
OTITHYECKAsI OCh)
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10.

F {)f

YcraHoBKa Ui noxy4eHus kosien HproToHa ocBeriaercst 6eIbIM CBETOM, MMaJar0IIuM I10
HOpMaJIU K TOBEpXHOCTH. Pammyc kpuBu3Hel R=5M. HaOmrogenue Benmercs B
npoxoaduieM csere. HaliTu paguycsl rc U Iy 4eTBepTOro cuHero koibua (A, =400 am) u

TPETHEr0 KPacHoro Konpia (4,, =630 um).

MpibHas TUIEHKA, PAcoIOKEHHas! BEPTUKAIBLHO, 00pa3yeT KJIMH BCIEACTBHE CTEKAHUS
xuakoctu. [lpu HaOMONEHWHM HMHTEPPEPEHIIMOHHBIX TI0JIOC B OTPAKECHHOM CBETE
pTyTHOM nyru (A =546.1 HM) 0Ka3anoCh, YTO PACCTOSHUE MEXTY MATHIO Mojiocamu [ =2
cM. Haiitu yron y kimuna. CBer majaer NEpHEHAMKYJSIPHO K MOBEPXHOCTH IJICHKH.

[Tokazarenb npesioMIIeHUs] MbUTbHOM BOJIbI 11 =1.33.

[Toctpouts mo [roiireHcy BOJHOBBIE (POHTHI ¥ HANPABICHUS PACIPOCTPAHECHUS
OOBIKHOBEHHOIO M HEOOBIKHOBEHHOI'O Jy4ye€il B IOJIOKUTEIBHOM M OTPHULATEIbHOM
OJIHOOCHBIX KPHUCTAJUIAX, ONTHYECKas OCh KOTOPOIro: JIEKUT B INIOCKOCTU MAaJEHUs U
napajulebHas IOBEPXHOCTH KPUCTAILIA.

N300pa3uts npuMepHyr0 AU(PPAKIUOHHYIO KapTHHY, BO3SHHKAIOIIYIO NpU AU(PaKIUH
@payHrogepa oT pelIeTKy U3 4eThlpeX OJUHAKOBBIX ILEJeH, €ClIM OTHOIIEHUE MepHuoaa
PELIETKH K IHUPUHE LIEJIHA PABHO TPEM.

[Imockass MOHOXpOMAaTH4ecKass BOJIHA WM HHTEHCUBHOCTBIO [p Mamaer HOpMalbHO Ha
HEIMpO3pauHblil SKpaH C KPYyriabM oTBepcTHeM. KakoBa MHTEHCUBHOCTH | 3a skpaHOM B
TOYKE, /i1 KOTOPOM OTBEpCTHE: a) paBHO TepBoil 30He DpeHensi; BHENIHEW MOJOBHHE
nepBoi 30HBI, 0) quadparMa OTKPHIBAET MOJTOPHI 30HBI DpeHens.

[Inmockass MOHOXpOMAaTHYeCKas BOJIHA I1aJaeT HOPMAJIbHO HAa  HEIPO3PAYHYIO
HOJIYIIOCKOCTh. 3a MOJIyINIOCKOCTBIO PacnosoxkeH dkpaH. [lokaszats Ha cniupanu KopHto
BEKTOPOB HANPSKEHHOCTU JJIEKTPUYECKOTO IOJIsA, YKa3bIBAIOLIUX HA OTKPBITHE IIEPBOMU
308! LllycTepa u cymMsbl aByX nepBbix 30H [llycrepa.

[Tnockas MOHOXpoMaTHYecKass BOJHA ¢ MHTEHCHBHOCTBIO lo MagaeT Ha Hempo3padHbIil
JIMCK, 3aKPBIBAIOIIMI JUIA TOUKH HaOmroneHus P: a) B qucke MOMeIaeTcst TONbKO repBast
30Ha @penens; 6) B JUCKe MOMeNIAlOTCs mepBble Tpu 30HBI Dpenens. [locTpouts
CBETOBOI BEKTOP PE3YJIbTUPYIOIIErO CBETOBOIO IOJIS ¢ IOMOIIbIO ciupanyu OpeHens.

Crenenb noJiApu3allMM YaCTUYHO MoJsipu3oBaHHoro cera P=(0.75. Hailitu oTHouieHue
WHTEHCUBHOCTH TMOJIAPU30BAHHOM COCTABJISIIOIIEH HSTOr0 CBETa K WHTEHCHUBHOCTH
€CTECTBEHHOM COCTABIISIOIIEH.

MoimmHoCTh U3NydeHus abcomoTHO yepHoro Tena 34 kBt. Haiitu temmeparypy 3Toro

TeNna, eclM W3BECTHO, YTO TOBEPXHOCTH ero pasHa 0.6 M2, AGCONIOTHO YEpPHOE TEJo
Haxoautcs npu temneparype T1=2900 K. B pesynbrare ocTbIBaHMS 3TOro Teja JJIMHA
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1.

BOJIHBI, HA KOTOPYIO IIPUXOJUTCS MAKCUMYM CHEKTPAIBHOM INIOTHOCTH YHEPreTHYECKON
CBETMMOCTH, H3MeHMIach Ha AA=9 MxMm. Jlo kakoil Temnepatypsl T2 oxiaauinocs Teno?

Bapuanrt 2

Haiitu noctpoeHneM mnosioxkeHue 3epkaja U ero ¢gokyca [yl cilydas NOKa3aHHOIO Ha
puCyHKe, r1ie P u P - conpskeHHbIE TOUKH.

P

D

9]

Haiitu paccrosaue Al mexay ABaauaTbiM U JBaALATh NEPBBIM CBETJIBIMU KOJbLAMU
HproToHa, ecnu paccTosiHUE MEXJy BTOPbIM M TpPETbUM paBHO | MM, a Koibla
HaOJIOAI0TCA B OTPAXKEHHOM CBETE.

B oyeHb TOHKOW KJIMHOBHUJHOW IUIACTUHKE B OTPAKEHHOM CBETE MHPU HOPMAJIbHOM
najeHun HaOJ01al0TCsl UHTEP(EPEHIIMOHHBIE TTOJIOCHL. PaccTosiHue MEXIy COCeIHUMU
TEMHBIMHU TI0JIOCaMU Ax = Smm . 3Has, 4TO JJIMHA CBETOBOM BOJIHBI paBHa A = 580mm, a
MoKa3arelib MPEJIOMIICHUS IUIaCTUHKUM 7 =15, HallTH yroil o« MeXAy TpaHsIMHU

IJIACTUHKH.

[Toctpouts mno [toifreHcy BOJHOBBIE (POHTHI M HANpPaBICHUS PACHPOCTPAHEHUs
OOBIKHOBEHHOTO M HEOOBIKHOBEHHOI'O Jy4ye€il B MOJIOKUTEIBHOM M OTPHUIATEIbHOM
OJIHOOCHBIX KPHUCTAJUIAX, ONTHYECKas OChb KOTOPOro: IEPHEHAMKYJISPHA IUIOCKOCTH
naJIeHus Jlyya U napajuiesibHasi IOBEPXHOCTH KpUCTAJLIA.

N300pa3uth npuMepHy0 JUGPAKIUOHHYIO KapTHHY, BO3HUKAIOIIYIO IpU AUPpPaAKIUN
@payHrogdepa OT pemeTKH U3 TpeX OJAMHAKOBBIX IIeJel, €clu OTHOIIEHHE IMepHoAaa
PELIETKH K IIUPHHE LIEJI PABHO JABYM.

[Imockass MOHOXpOMAaTH4ecKass BOJHA WM WHTEHCUBHOCTBIO [p MamaeTr HOpMalbHO Ha
HEMpO3pauHblil SKpaH C KPyriaeiM oTBepcTHeM. KakoBa MHTEHCUBHOCTH | 3a skpaHOM B
TOYKE, JUIsl KOTOPOW OTBEpPCTHE: a) paBHO TepBoil 30He DpeHnersi; BHyTpEHHEH MOJIOBUHE
nepBol 30HBI; 0) chenany paBHBIM TMEpBOM 30He DpeHens W 3aTeM 3aKpbUIU €ro
MOJIOBUHY 110 AUAMETPY.

[Inockas MoHOXpoMaTH4ecKass BOJHA MaJaeT HOPMAJIbHO Ha HENpPO3pauyHyro
MOJIYIIJIOCKOCTh. 3a MOJIYIUIOCKOCTBIO pacnosioxkeH dkpad. [loka3zare Ha cniupanu KopHio
BEKTOp HAMPSHKEHHOCTH AJIEKTPUYECKOTO TOJIS YKa3bIBAIOIIEe HAa OTKPHITHE TEPBOTO
MUHHUMYMA U COCEIHETO C HUM MaKCUMYyMa.
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8. Ilnmockass MOHOXpOMAaTHYeCKasi BOJIHA C MHTEHCUBHOCTHIO o Mamaer Ha HEmpo3payHbId
JTICK, 3aKPBIBAIOIIUI 11 TOUKU HaOmoeHus P: a) mucka Het; 0) B IMCKE MOMEIIAIOTCS
nepsbie 1B 30HbI Dpenens. [IocTpouTh CBETOBOM BEKTOP Pe3yIbTHPYIOIIETO CBETOBOIO
0JIs1 C IOMOILBIO cripasiu Ppenens.

9. Crenenp mossipu3alvy 4acTUYHO NoJisipu3oBaHHOro ceera P=0.25. Halitu oTHomeHue
MHTCHCUBHOCTU IIOJISIPU30BAaHHOM COCTaBJIAIOLICM JTOrO0 CBETa K WHTEHCHBHOCTH
€CTECTBEHHON COCTaBJISAIOLIECH.

10. MomHocTs u3nydenus: abcontotHo uepHoro Tena 34 kBrt. Haiitu Temmneparypy 3Toro
Tella, eCIIM U3BECTHO, YTO IIOBEPXHOCT ero paHa 0.6 M2

1.2 Cnucok BonpocoB U (MJIM) 3aaHU VISl IPOBEIeHHUs MIPOMEKYTOUHOM aTTeCTAlNN
Jliist IpoBeIeHHST TIPOMEXKYTOYHOW aTTECTAllMU PEKOMEHIYETCS MCIIOJIb30BaTh BAPHAHTHI
3ananuii (20 BapuaHTOB) M3 y4eOHOTO Mocodus “Onrtuka: Yuebnoe nmocodbue/Coct. H.A. Pynp,
A.H. Ceprees. Apl'Y — Apocnasns, 2001. — 114 ¢.”

Cnmcok BONPOCOB K IK3aMEHYy

. [TpeameTt onTUKH.

. lllkana 351eKTPOMAarHUTHBIX BOJIH. BOJTHOBBIE 1 KBAHTOBBIE MPOSBICHMUSL.

. YpaBHeHus Makcseina. BosiHOBoe ypaBHEHHE.

. [Tnockas u chepuyeckas BomHbL. [lonepedHOCTh AIEKTPOMArHUTHBIX BOJIH.

. IInmotHOCTH 1OTOKA 3HEpruu. /laBinenue ceera. IHTEHCUBHOCTD.

. Hongpuzanus. 3akon Mairoca. DnnunTudeckast Mosipu3aus.

. 3aKOHBI IIPEJIOMJICHUS U OTPAXXEHMS KaK CJIEICTBUE YpaBHEHUI MakcBera.

. ®opmynel Openens. Yron bprocrepa. Koagdunment oTpakeHus mpyu HOPMAJIBLHOM TaJICHUH.

. IIpenensuslii yroi. IlonHoe BHyTpeHHEee oTpakeHne. HeoqHopoiHas NOBEPXHOCTHAs BOJIHA.

10. BonnoBoii iryr. CriektpasibHas mioTHOCTh. MHTerpan ®ypee.

11.BonHoBoii naker. I'pynnosas ckopocts. @opmyia Panes.

12. EcTecTBeHHas mupuHa cieKTpaibHou TuHuu. D¢ dekT Jomnepa. Ymmpenue
CHEKTPAJIbHBIX JIMHUM.

13.Untepdepenuus. Onpit FOHTA.

14.Knaccuueckue nHTEp(HEpPEHIMOHHBIE OIBITHI.

15.ITpocTpancTBeHHAs! KOT€PEHTHOCTh. 3BE3IHBIN HHTEpPepomeTp MaitkenbcoHa.

16.BpeMeHHas1 KOTE€pEHTHOCTb.

17.IByxityueBast UHTeppEepeHLrsl B TOHKUX IUICHKAaX.

18.IIpocBeTiieHHE ONITUKH.

19.I1onockl paBHOW TONIIKHBI U PABHOT'O HAKJIOHA.

20./IByxiyueBbie unTepdepomerpsl. Knaccuueckuit uarepdepomerp MaiikenbcoHa.

21.MHuoronyueBas untepdepenius. opmynsl Dipu.

22 Vurepdepometp Dadbpu-Ilepo. CriekTpaabHble XapaKTEPUCTHKH.

23.Ilpumenenne MHoOToyueBol nHTephepeHunu. MutepdepeHimonnpie GuibTpsl,
MHOTOJIy4€BbIE OTPAYKATEIH.

24 Tudpakuus. [punuun ['toiirenca-dpenens.

25.30nb1 @penens. Cnupans Openens. 30HHAS IUIACTUHKA.

26. [Iudpakuust Openens Ha NPIMOIUHEHHOM Kpae nosrydeckoHeyHoro skpana. 3oHsl Lllycrepa.
Crnupainp Koparo. MHrerpanst @penens.

27. qudpaknus Ha TOMOJHUTEIBHBIX SKpaHax. Teopema babune.

O 01N DN B~ W~

23



28. Mudpakaus Opaynrodepa. dudpakuus Ha menu.

29 Iudpaxkuus @payHrodepa Ha IPSIMOYTOJILHOM U KPYTJIIOM OTBepcTusixX. JuppakiuroHHas
pacxoaumocTs Jiyda. Judpakuuss dpayHrodepa Ha JOMOIHUTEIbHBIX SIKpaHaX.

30.Iudpakuus @paynrodpepa Ha N napaieTbHbIX PABHOOTCTOSAIINX OJMHAKOBBIX IIEIISX.

31. AMmmutyaHas U@ pakuoHHas pelieTkKa.

32.CunycouganbHast TUPpaKIUOHHAS pEIIETKa.

33.Meton Panes muist nudppakiuu Ha IEPHOIUIECKON CTPYKTYPE.

34.®azoBast quppaKIMOHHAS PEIIETKA.

35.0nemenTh ®yphe-oNTHKH, TPOCTpaHCTBEHHAS GuiibTpanus. Meton A66e popmupoBaHus
n3zobpaxxenus. Merox Llepuuke Busyanmzanuu ¢pa3zoBbIX 00BEKTOB.

36.Pa3pematoiiasi CocOOHOCTh TENECKONa U MUKPOCKOIIA.

37. Judpaxuus Bynasda-bparra. Jludpakuust Ha CTOSYUX YIBTPA3BYKOBBIX MEXaHHUECKUX
BOJIHAX.

38.Dusnueckre OCHOBBI rOJIOTpadUIECKO 3aMUCH U BOCCTAHOBJICHHS H300paKECHUSI.
INomorpamMMma 1mI0CcKO# ¥ chepruuecKoi BOJIH.

39.0ntuka npoBoaauMx cpel. KommiuekcHblil nokasarens npeaomieHus. OTpaxxeHue ot
MMOBEPXHOCTU MTPOBOAHHKA.

40.ITormomenwue cBeta. 3akoH byrepa-Jlambepra.

41.Knaccudeckas Teopus IeKTpOHHOU Aucniepcuu. HopmanbHas, aHoMallbHAs TUCTIEPCHSL.

42.]lucriepcusi B MOHHBIX KpucTaiax. Jlucnepcus B MeTamiax | riasme.

43.Paccesinue cBera.

44.9neMeHTbl KPUCTAJUIOONTHKH.

45.Onnuncounp nydyeBbix ckopocteil. [loctpoenue [toiirenca st 0OJHOOCHBIX KPHCTAJLIOB.

46.Jluneiinoe aBynydenpenomiienue. [lonspu3annoHHbIe TPU3MBL.

47 Onextpoontrueckue 3¢ dektol Keppa, [lokkensca. ckyccTBeHHas onTudeckas
aHU30TPOINHsI, 00YCIOBICHHASI MEXaHUUYECKUMHU HaIPSHKEHUSMU.

48.9¢dexT 3eemana. DnekTpoHHas Teopusi HopMaiabHOTro 3 dexra 3eemana.

49.EctecTBeHHOE BpallleHUE MIIOCKOCTH noJisipu3auu. Kpyrosoe 1ByiydenpenomieHue.

50.Bparenue niaockoCTH NOJIspU3alui B MarHuTHoM noje. Dpdext Dapanes.

51.M3ny4yenune BaBuioBa-HYepenkosa.

52.M3nyueHne aOCOJIOTHO YEpPHOIO Tela, OCHOBHBIE IIOJIOKEHHs. 3aKOHBI TEIJIOBOTIO

U3ITyYEHUS.

53.@opmyna Panes-xunca.

54.®opmymna [lnanka.

55.3akon Credana-bonbimana.

56.3akoH cmemienus Buna.

57.®@usnveckre OCHOBBI ONITUYECKOTO0 KBAHTOBOTO TeHeparopa. Jlasep.

58.HenunHelHble sIBJICHUS B ONITHKE.

59.®oroaddexr. [Tonsarue BHyTpeHHero pororddexra.

60.2¢dext Komnrona.

61.3akoHBI reoMeTpruecKOl onTuKU. [Ipenensl uX TPUMEHUMOCTH.

62.0nTtrueckas cuia chepuueckoi MOBEPXHOCTH.

63.®Popmyna ToHkoi uH3bL. [locTpoeHne n300pakeHust ¢ TOMOIIBIO TOHKOW JTMH3HI.

64.KapavHanbHble TUIOCKOCTU U TOYKU HEHTPUPOBAHHOMN ONTHYECKOW CUCTEMBI (TOJICTOM

JUH3bI) U IOCTPOCHUE N300paKeHHUS.
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HpaBmIa BBICTABJICHHUA OLICHKHN HA 3K3aMCHE.

B sk3ameHanronHbIe OMIIET BKIIOYAETCS 1Ba TEOPETHUECKUX Borpoca. Ha moaroTosky k
OTBeTY jaaercs He MeHee | yaca. [lo uToram sx3ameHa BBICTABJISETCS OJHA U3 OLIEHOK:
«OTJIIMYHOY, «XOPOILIO», KyJAOBICTBOPUTEIILHO» UIH «HEYIOBIETBOPUTEIbHO». OIICHKU
OTIPEICIIIOTCS YPOBHEM COPMUPOBAHHOCTH KOMIICTCHIIHA.

Ounenka «OTJIMYHO» BBICTABISIETCS CTYACHTY, KOTOPBIH JEMOHCTPUPYET TIy0OKOe U
HIOJIHOE BJIQZICHUE COZIEP)KaHUEM MaTepualla U MOHATUHHBIM alaparoM KJacCUYeCKon (GU3UKU;
YMEET CBA3BIBATh TEOPHUIO ¢ NPAKTUKON. CTyNEHT JaeT pa3BEpHYThIE, IIOJHBIE OTBETHI HAa
BOIPOCHI 9K3aMEHAIIMOHHOI0 OMjIeTa U JOMOJHUTEIbHbBIE BOIIPOCHI, COOIIOIAET JJOTHUECKYTO
IIOCJIEIOBATEIbHOCTD IIPU U3JI0KEHUN MaTepuana.

Ounenka «Xopouo» BbICTABIIAETCA CTYEHTY, OTBET KOTOPOT'O Ha 9K3aMEHE B LIEJIOM
COOTBETCTBYIOT yKa3aHHBIM BBIIIE KPUTEPHUSIM, HO OTIIMYAETCSI MEHbIIEH 00CTOATEIIbHOCTHIO,
rJ1yOnHON, 000CHOBaHHOCTBIO M ITOJHOTOW. B 0TBeTE NMEIOT MECTO OT/ENIbHBIE HETOUHOCTH
(HecymiecTBeHHBIEC OIIHOKH ), KOTOPBIE HCIIPABIISIOTCS CAMUM CTYJIEHTOM T10CIIE
JIOTIOJIHUTEBHBIX U (MJIM) YTOUHSIOIIKUX BOIPOCOB 3K3aMEHATOpa.

Ouenka «Y10BJIETBOPUTEIBbHO» BBICTABIIIECTCS CTYEHTY, KOTOPBIA Ja€T HEAOCTATOYHO
HOJIHBIE U MTOCTIeI0BATEIbHbBIE OTBETHI HA BOIIPOCHI AK3aMEHALIMOHHOT0 OuiieTa u
JIOTIOJIHUTEJIbHBIE BOIIPOCHI, HO IIPH 3TOM JAEMOHCTPUPYET YMEHHUE BBIICIUTH CYLIECTBEHHBIE U
HECYILIECTBCHHBIC IIPU3HAKU U YCTAHOBUTH IIPUUUHHO-CIICACTBECHHBIE CBs3U. [Ipu n3noxenun
OTBETOB JIOITYCKAIOTCS OIIMOKHU B ONPEAEIEHUN U PACKPBITUN HEKOTOPBIX OCHOBHBIX ITOHSITHH,
TEPMUHOB, B ()OPMYIMPOBKE [10JIOKEHHUH, KOTOPbIE CTYJEHT 3aTPyAHAETCS HCIIPABUTh
camocrosTenbHo. [Ipu aprymMmeHTanuu oTBeTa CTyJAeHT He 00OCHOBBIBAET CBOU CykaeHus. Ha
4acTh JOIOJHUTEIIBHBIX BOIIPOCOB CTYIEHT 3aTPyAHACTCS AaTh OTBET UIIU AACT HEBEPHbIE
OTBETBHI.

Onenka «HeynoB/1eTBOPHTEIBHO» BBICTABIISIETCS CTYIEHTY, KOTOPBIM IEMOHCTPUPYET
pa3po3HEHHbIE, 0ECCUCTEMHbIE 3HAHUS; OECTIOPSIIOUHO U HEYBEPEHHO M3J1araeT Marepual; He
YMEET BBIAEIATH ITIABHOE U BTOPOCTENICHHOE, HE YMEET COCIUHATh TEOPETUUECKUE TIOJIOKEHUS C
MPAKTUKOM, OMyCcKaeT rpyOble OMNOKY P ONPEEIIEHUN CYIITHOCTH PACKPBIBAEMbBIX MOHSATHUH,
ABJICHUM, BCJIEICTBUE HEIIOHUMAHNS X CYLIECTBEHHBIX U HECYILIECTBEHHBIX IIPU3HAKOB 1
CBSI3€H; Ja€T HEMOJIHBIE OTBETHI, JIOTUKA U MTOCIIEI0BATEIbHOCTD U3JI0KEHHS KOTOPBIX UMEIOT
CYILLIECTBEHHBIE U IPUHLUIIAAIILHBIC HAPYLICHUS, B OTBETaX OTCYTCTBYIOT BBIBOJIBI.
JlonosHUTENBHBIE U YTOYHSIOLIME BOIPOCHI 3K3aMEHATOPA HE MPUBOJIAT K KOPPEKIIMH OTBETOB
cryneHta. Ha OCHOBHYIO 4acTh OIOJIHUTEIBHBIX BOIIPOCOB CTYAEHT 3aTPYyIHACTCS 1aTh OTBET
WJIU 1a€T HEBEPHBIE OTBETHI.

Onenka «HeynoBIeTBOPUTENBHO» BBICTABIISIETCS TAKXKE CTYACHTY, KOTOPBIH B35
HK3aMEHALIMOHHBIA OUIIET, HO OTBEYATh OTKA3aJICs.



IMpuioxenne Ne2 k padodeil nporpaMMme IUCHUILIUHBI «OnITHKa)
MeTtoauyeckue ykazaHusi JAJs CTYJI€HTOB 110 OCBOCHHIO AU CHMILINHBI

OcHoBHOW (QopMOIl M3NOXKEHUs ydeOHOro Marepuana IO JAuUCHUILIMHE «OnTHKa»
SBIISIIOTCS JIGKIIMU. 3aKpeIUIeHWE TEOPETUYECKOro MaTepuana M HpuoOpeTeHHe HaBBIKOB €ro
IPUMEHEHHUs OCYIIECTBJIAETCS Ha MpPAaKTHYECKUX (pelleHue 3ajad) U J1abopaTOpHBIX
(pusmueckuii MpaKTUKYM) 3aHATHUSAX.

JU1s yCHEeIHOro OCBOEHUs TUCHMILIIMHBI OY€Hb Ba)KHO PEIIEHHE JOCTAaTOYHO OO0JIBIIOro
KOJIMYECTBA 3aJ1a4, KaK B ayJIUTOPUHU, TaK U CAMOCTOATEIbHO B KAUECTBE JOMAIIHUX 3a/JaHUU.
[Tpumepsl pemeHust 3agad  pa3OMparOTCs HA JIEKUMAX M IPAKTUYECKUX 3aHATUAX, IMpU
HEOOXOIUMOCTH 1O Haubojee TPyAHBIM TEMaM IPOBOJAATCS  JIOTIOJIHUTENbHBIE H
WHIVBUAYaJIbHBIE KOHCYNbTaLMU. Llenp DNpPakTMYECKMX 3aHATHM — IIOMOYb YCBOWTH
(dyHIaMEeHTaJIbHBIE TOHATUS W OCHOBBI M3Y4aeMOW IUCIHMIUIMHBI, HAyYUTHCS TNPUMEHATH
IIOJyYeHHbIE TEOpETHUYECKHE 3HaHMA Ha IpakTtuke. Ui pemeHus Bcex 3ahad HEeoOXOIUMO
3HaThb U IMOHUMAaTh JIEKUMOHHBIA MaTtepuain. [loaToMy B mpouecce H3yuyeHHUs AUCLUILIMHBI
PEKOMEHIIYETCsl PETYJIIPHOE MOBTOPEHUE IPOMIEHHOrO JEKLIMOHHOrO Marepuana. Marepuan,
3aKOHCIIEKTHPOBAHHBIA Ha JIEKIUAX, HEOOXOOMMO TNpopadaThiBaTh, HCIONB3Ys IS 3TOTO
Y4eOHUKH M y4eOHO-METOIMYECKUEe NTOCOOMsI, KOHTPOIUPOBATh U KOPPEKTUPOBATH MOJYUYCHHbIE
3HaHMSI W HaBBIKM, KOHCYJBTUPYSCh C IMpenojaBaTeNiIMU, BEAYIIMMH TEOPETHYECKHE U
IIPAKTUYECKUE 3aHATHS.

Bosbmioe BHMMaHWE JODKHO OBITH Y/AEICHO BBINOJIHEHUIO JOMamiHed paboTel. B
Ka4yecTBe 3aJlaHui A CaMOCTOATENBHOM pPabOThl J0Ma CTyAEHTaM MpeularatloTcs 3ajaadd,
AQHAJIOTMYHBIE pa300paHHBIM Ha JEKUUAX M IMPAKTUYECKUX 3aHATHSAX WIM HEMHOro OoJjee
CJIO’KHBIE, KOTOPBIE SABJISIOTCS Pe3yJIbTaTOM 00bEIMHEHHSI HECKOJIbKUX 0a30BbIX 3ajau.

Wzydenue oOmiel GU3NKHA HEBO3MOXKHO 0e3 (H3NUECKOro MpakTUKyMa — JabopaTOpHBIX
pabot. I'paMOTHO MOCTaBJIEHHBIN U IPOBEAEHHBIN SKCIEPUMEHT BBIABISET J€TalIH, KOTOPbIE IIPH
TEOPETUYECKOM PACCMOTPEHHM MOIVIM Obl TOKa3aTbCs HECYIIECTBEHHBIMH, IO3BOJISIET MpHU
BHEUIHEW NPOCTOTE KIACCHUYECKUX METOJUK M DJKCIIEPUMEHTOB OLEHUTh HX KpacoTy u
u3secTBo. 11 Toro 4ro0s! 1abopaTOPHBIE 3aHIATHS IPUHOCUIIN MaKCUMAJIbHYIO MOJIb3Y, MEpeN
UX BBINOJHEHUEM HEOOXOJMMO O3HAKOMUTBCS C (PU3MUECKUMH SIBICHUSMM, HU3y4aeMbIMH B
pabore, Teopueil ITHX SBICHUN, MCIOJIb3YEMbIMH SKCIIEPUMEHTAIbHBIMU MeToaamu. Ocoboe
BHUMaHME ClIelyeT 00paTuTh Ha 00pabOTKY pe3ysIbTaTOB U3MEPEHUIA.

IToaroroBka K 3K3aMeHy

DK3aMEHAIlMOHHAsl CEeCCHUs - ATO CepUs SK3aMEHOB, YCTAHOBJIEHHBIX YUYEOHBIM IJIAHOM.
WuTepBan Mexay sk3amMeHamMHu 3-5 JHEl HyXXHO HCHOJb30BaTh JJS CHCTEMAaTH3allUU YKe
uMmeronecs: 3HaHui. Ha KoHcynbTanmmm nepen 2K3aMEHOM IpeNojaBaTelld OTBETAT Ha
BO3HUKILIME BOMpOCHl. BHauane creayeT NpocMOTpPEeTh BeCch MaTepuaia IO CAaBaeMoi
JUCLUIUIMHE, OTMETUTh A ceOs TpyaHble Bompochl. OOs3aTenbHO B HMX pazoOparbes. B
3aKJIIOYEHHE €Il pa3 1e1ecO00pa3HO MOBTOPUTh OCHOBHBIE ITOJIOKEHUS.

TpeboBanust K opraHM3alvy MOATOTOBKU K AK3aMEHAM T€ K€, YTO U NP 3aHATHUAX B

TE4YEHHUE ceMecTpa, HO COOIIOIAaThCsl OHU JOJDKHBI O0Jiee CTpOro:

- OYEHb BAXXHO COOJIOJEHUE PEXHMa JIHS; COH HE MEHee 8 4acoB B CYTKH, 3aHATHS
3aKaHYMBAIOTCS HE IMO3/IHEE, 4eM 3a 1-2 vaca 10 cHa. OnTuManbHOE BpPEMsl 3aHATUN - YTPEHHUE U
JHEBHBIE yachl. B mepeppiBax Mexay 3aHATHAMH PEKOMEHIYIOTCS IPOTYJIKH Ha CBEXEM BO3IyXeE,
HEYTOMUTEIIbHBIE 3aHATHSI CIIOPTOM;

- HaJIMYME XOpOLIMX COOCTBEHHBIX KOHCIIEKTOB JIEKIMHA (C KOMMEHTapusiMH U
3aMeTKaMHM, BBIMOJIHEHHBIMH B Te4eHUEe ceMmecTpa). Jlake B TOM ciyuae, eciu Obljia MpoIylieHa
Kakas-1100 JIeKIHs, He0OX0JMMO €€ BOCCTAHOBUTB;

- TIpY MOATOTOBKE K 3K3aMEHY JOJIKHBI ObITh 3apaHee MoJo0paHbl XOpoline Y4eOHUKU
(Hy, XOTs1 OBI O/IUH).
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