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1. Henu ocBOeHNMS AUCHUNIMHBI

Hensimu ocBoeHust aucuuIuiiHbl — «['eomeTpuueckas U BOJHOBAsl ONTHUKA» SBISIOTCS
NpuOOpeTeHNEe 3HAHWKA OCHOB ONTHYECKHX SIBICHUH, SJICKTPOMATHUTHBIX M KBAaHTOBBIX
3aKOHOMEPHOCTEH HW3IyuyeHUusl, pPacHpOCTpaHEHHUS M B3aUMOJICHCTBUSL CBETa C BEIIECTBOM,
NpHOOpETEHNE HABBIKOB UCIIOJIb30BAHUS MTOYYCHHBIX 3HAHUH ISl peIICHUs IPUKIIAIHBIX 3a/1a4.

2. Mecto nucunminnel B ctpykrype OII 6akanaBpuara

Huctunnuaa «['eomeTpuueckasi ¥ BOJIHOBAs ONTHKA» OTHOCUTCS K 0a30Boi yacTu bioka
1 u sBnsieTcss yacthio Monynst «OOmiast pusuka». «l'eomerpudeckass W BOJIHOBAask OITHUKA»
WCIIONIB3YET 3HAHUS, TOJYyYCHHBIC MPU W3YUYEHUW AUCHUIUIMH «Mexanukay, «MolekyspHas
busnkay, «DIEKTPUYECTBO M MArHeTU3M», 3aKIaJbIBAa€T OCHOBBI MPEICTABICHHHA O
pacrpoCTpaHeHUH, W3JTYYCHUH SJICKTPOMATHUTHBIX BOJH, UX B3aWMOJICHCTBUHM C BEIICCTBOM,
AJIEKTPOMATHUTHBIX U KBAHTOBBIX 3aKOHOMEPHOCTSIX. 3HAHUSI M HABBIKH, IOJYYEHHBIE IMpU
W3YYeHUN AUCIUIUTHHBI «['eomMeTpuueckass ¥ BOJHOBAs ONTHKa» HEOOXOIWMBI JJI W3YUYEHUS
TUCITUTUINH: «ATOMHAs PU3NKay, « DIEKTPOoIuHAMUKAY, «CTaTUCTHUECKAs (DU3HKAY).

3. Ilmanupyemble pe3yJbTaTbl OOy4YeHHUS] IO AUCHMILUINHE, COOTHECEHHbIE ¢
IJIAaHUPYyeMbIMH pe3yjbTaTamu ocBoeHust OIl 6akanaBpuara

[Iponiecc u3yueHus: MUCIUIUTMHEBI HAMIPABJICH Ha (DOPMHUPOBAHUE CIECIYIONINX 3JIEMEHTOB
komrieteHnuii B cootBeTcTBHH ¢ ®PI'OC BO, OI1 BO u mnpuobpereHus Cleayronux 3HaHHH,
YMEHUM, HABBIKOB U (MJIM) ONBITA JIEATEIbHOCTH:

®opmupyemast NuaukaTop 10cTHKEHUS Ilepeuennb
KOMIIeTeHI U KOMIIeTeHIIN U IIAHMPYEMBIX Pe3yJIbTATOB 00y4eHus
(ko m popmyaMpoBKa) (ko u popmyaMpoBKa)

Oo6menpodgeccuoHAILHbIE KOMIIETEHIIUT




OIIK-1

CriocobeH npuMeHsTh
0a30BbIC 3HAHUS B
o0nacTi PU3UKHU U
pannopu3UKU 1
UCTIOJIh30BAaTh MX B
npohecCHOHATBLHOM
NeSITEITLHOCTH, B TOM
YHUCIIE NE1aroru4ecKon
JeSITeTbHOCTH

NA-OIIK-1_1
OcyecTBisieT
MOCTaHOBKY 3a/1a4H,
BBIOMpaET crocob ee
pemieHus

3HaTh:

— TEOMETPUUECKYIO U BOJIHOBYIO ONTHKY;
— 3JIEKTPOHHYIO TEOPUIO U3JTYUYECHUS U
MHOTJIOIICHUS CBETA;

— OCHOBBI KBAHTOBOW TEOPUH U3TTyUCHUS.

YMmers:

N-OIIK-1_2
- — peuiarth 3a1a4i;
IIpumensier
. — OIIMCHIBATh U OOBSICHATh ONTHYECKHUE

MaTeMaTU4eCKUI

SIBIICHHS
ammapar, pu3n4ecKue

B (pusmke.

3aKOHBI U TEOPHH JIJIsI
peH_IeHI/I}I HpI/IKHa,Z[HBIX n
TEOPETHYECKUX 3a7a4, B
TOM YHUCJIC
eJarornyeckou

ATCIIbHOCTU
AesTe oc JaHHBIX,

NAa-OIIK-1_3

[Tpumenser 0a3oBbIC
¢dusnueckue 3aKOHBI U
MaTeMaTH4YeCKUEe METOIbI
JUIs  pemieHusl  3a7a4
TEOPETHYECKOTO u
MPUKIIAHOTO XapaKTepa

Biajgers HaBbIKAMM:

— aHAJIMTHUYECKOTO MBIIIUICHHUS,

— ONITUYECKUX HU3MEPECHU;

— 00pabOTKH IKCIIEPUMEHTATBHBIX

— HaBBIKAMH CaMOCTOSTEIbHON PabOoTHI C
MCTOYHUKAMU MH(POPMALIUY;

4. O0beM, CTPYKTYPA U CO/iePKAHME TN CHUTIIHHBI

OO01mast TpyJ0eMKOCTh JUCIUTIIIMHBI COCTABISAET 5 3a4eTHBIX equHuIl, 180 akaa.uyacoB, SK3aMeH

®opMBI TeKyLIETro
Buapl yueOHBIX 3aHSITHIA
Tembl (pa3nennbr) = ABLY i KOHTPOJIA
Ne MCIMTLTHHBL, 8 BRJIIO4Yasi CAMOCTOATC/IbHYIO ycreBaeMocTH
n/n HX co/iep:KaHue = paboty cTynentos,
P 8 H UX TPYAOEMKOCTh (I)opMa MPOMEKYTOIHOH
(B akaJeMHYeCKHX Yacax) aTrrecTaluuu
(no cemecmpam)
KonTakTHas padora
Q o = -
22| 5| §|5
= Q a < g = oS!
= [0} ) = = X = =
< = < = = I = O
o = (a9 > o |2 S
= 4 o Q 15} Qo o
g1 €| 3| £ 3
= =} = < | O
I'eoMeTpuueckas onTuka .
1 P >4 4 5 1 VYcTHBIH omnpoc.
OCHOBHBIE MMOJIOKEHUS
Bonnosas ontuka. [lkana
2 |2JIGKTPOMAarHUTHBIX BOJH. | 4 3 2 1 VYcTHBIN ompoc.
BoinHOBOE ypaBHEHHE
3 |lomspsaums. Otpaxenne | 4 | 3 | 4 3 2 Y CTHBII OIPOC.




" OpCIIOMIJICHUC CBCTA.
Dopmyiibl DpeHenst

CrnektpanbHasl IJIOTHOCTb.

3amanus 11

Hurerpan @ypoe. Ddhhext CaMOCTOATEIbHOU

4 | Honnepa. I'pynmosast 313 2 paboTer
CKOPOCTB Kontponbnas pabota.
Nutepdepennius. OnpIT

5 Ownra. Knaccuueckue 4 | 3 3 CamocrosTensHas paborta
UHTEep(EePEHITNOHHBIC N1
OTIBITHI

6 JByxumyuesas 3 4 2 VYcTHBIN ompoc.
uHTephepeHIs

7 Meoronyuesas 3 2 2 YcTHBIH ompoc.
uHTephepeHIs
Hudpakuus. [Tpuammmn

8 |['roiirenca-dpeHens. 4 | 6 4 VYernslii onpoc.
Paccesinue cBera
JudpakuronHas
perieTka. DIeMeHThI
Dypbe-ONTHKH.

9 |®usnveckue OCHOBBI 4 3 2 2 VYcTHBIH ompoc.
rojiorpaduuecKoi 3aucu
Y BOCCTAHOBJICHUS
M300pakKeHUS

10 OnTika MpoBO X 3 3 3 YcTHBI ompoc.
cpen

11 Hucnepcus cera 4 |3 ) CamocrosrenbHas paborta

N2

12 PaCHpOCTpaH?HHe cBeta B 4 15 3 KonTpounsHas pabora
AHU30TPOINHOMU Cpejie

13 B3aumopeiictBue cBera ¢ 3 3 ) CamocrosTensHas pabora
BEIIECTBOM N2
3aKOHBI TEIIOBOTO 3amanus 1

14 U3JIy4YCHUS 4 3 2 CaMOCTOSATCIBLHOM

paboThI

Jlazepel. KBanToBas

15 2 2 3 2 Konrtponbnas pabora
ONTHKA

ArtTecTanus 2 105 335 IK3aMeH

Bcero 51| 51 10 | 0,5 ] 67,5

1. 'eomeTpuyeckasi ONTHKA, OCHOBHbIE MOJIOKEHUS.

Coneprxkanue pa3iesoB AUCITUTITHHBI:

I'eomerpuueckas ontuka, ocHOBHbIe mnosiokeHUs. IIpuHnun depma. IIpenomiienune Ha
cepuyeckoil moBepxHOCTH. LleHTpUpOBaHHBIE ONTUYECKHUE CUCTEMBL. AGeppalui ONTHYECKUX
cucreM. oToMEeTpHUECKUE TTOHATHUS U eTUHHULBL. ONTHYECKUE TPHOOPHI.

2. BoanoBas ontuka. llIkasna 31eKTpOMarHUTHBIX BOJIH.




[IIkanma 3JIEKTPOMAarHUTHBIX BOJH. BOJHOBBIE M KBAaHTOBBIC IPOSIBICHMS. Y paBHEHUS
MakcBenna. BonnoBoe ypaBHenue. Ilmockas u  cdepuueckas BosHbL —IlomepedHocTb
JJIEKTPOMAarHUTHeIX BOJH. IlnoTHOCTE mOTOKAa »dHepruu. HMmmysnsc, nAaBileHHME CBeTa.
HNHTEHCUBHOCTS.

3. Honsp3anus. OTpakeHne n npejgomiaeHue ceera. PopmyJinl Ppenens.

[Imockass m »munTudeckas mnoJisipu3anus. 3akoH Manroca. 3aKOHBI NPEJIOMIICHHUS U
OTpaKE€HUs Kak ciencrsue ypaBHeHuM Makcsemna. @opmynsl Openens. Yron bprocrepa.
Koaddumuent orpakenus npu HopMaiabHOM TafaeHuu. [Ipenensueiii yromn. [lonmHoe BHyTpeHHEe
oTrpaxxeHue. CeetoBoabl. HeonHOpogHAs MOBEPXHOCTHASI BOJIHA.

4. CniekTpaJjbHasi INI0THOCTh. MHTerpan ®dypwe. Ipdext Jonuepa. 'pynnoBas CKopocTs.

CnektpanbHasi TJIOTHOCTh AHepruu. BomHoBoil myr. MHterpan ®@ypobe. EctecTBeHHas
IIMPUHA CIIEKTpalbHON JuHUU. PensruBuctckuii 3¢pdexr Jomnepa. Yimpenue cnekTpatbHBIX
nuHuil. BoaHoBo# naket. ['pynmnoBas ckopocts. @opmyia Panes.

5. Hutepdepenuns. OnbiT FOHra. Kinaccuueckue untepdepeHUMOHHbIE ONBITHI.

Ycnosust Habmonenus uarepdepenunu. Onbit FOuHra. bunpusma, ouzepkano dpenens.
bununssl buiie. 3epkano Jlnoiina. BpeMeHHast 1 mpoCTpaHCTBEHHAs KOT€PEHTHOCTh. 3BE3IHBII
uHTeppepomerp MaiikenbcoHa.

6. IByx;1ydyeBasi HHTep(epeHIus.

JIByxitydeBasi nuHTepepeHus B TOHKUX miéHkax. [IpocBernenue ontuku. Jlokanuzamus
UHTEepPEPEHIIMOHHBIX Mosoc. [lonockl paBHOM TONIIMHBI M PAaBHOTO HAKJIOHA. JIByXITyueBbIe
unrephepomerprl. Knaccuueckuii uarephepomerp MalikenbCoHa.

7. MHorosyueBasi uHTepgepeHuus.
MmuoronyueBass untepdepenuus. Dopmynsl Oiipu. HuTepdepomerp Dadpu-Ilepo.
HNuTepdepeHinonHbIe CBETOPMIBTPHI U 3€pKaja.

8. Iu¢ppakums. [Ipunuun I'oiirenca-Openens. Paccesinue cBera.

Hudpakuus. [Mpuamun [olirenca-Openens. 3oasr Openens. Crnupanbs Openenst. 30HHAsA
wiactuaka. Jludpakuus @peHens Ha NPSIMOIMHEHHOM Kpae NOITyOECKOHEUHOTO — JKpaHa.
Crnupane Koparo. 3onbsr [lyctepa. Uaterpan ®penens. dudpakius Ha TOTMOJTHUTETBHBIX
skpanax. Teopema babune.

Hudpakuus Dpaynrodepa. dudpakmus Dpaynrodepa nHa menu. Judpakmus
OpayHrodepa Ha MPSIMOYTOJLHOM M KPYIJIOM OTBepcTHsiX. JudpakumoHHas pacxoauMOCTh
Jayda.

Paccesnue cBera.

9. Iu¢dpakunonHas pemrerka. JjieMeHTsl Dypbe-onTukn. @PuznyecKkue 0CHOBbI
roJiorpapuyeckoii 3anuMcu ¥ BOCCTAHOBJIEHUS] M300paKeHUsl.

Hudpaxius @paynropepa Ha N mapamielbHbIX PABHOOTCTOSIIMX OJUHAKOBBIX LIETSX.
Hudpaknmonnas pemetka. CuHycounanbHas AudpaknuoHHas pemierka. Meton Panes mns
TUQpakIuy Ha Tepuoauueckor cTpykrype. PazoBas nudpakuuoHHas perierka. Meron A06e
dbopMupoBaHus u300pakeHUs. neMeHTbl Dypbe-ONTUKU, MPOCTPAHCTBEHHas (QUIbTPALIUAL.
Merton llepanke Busyanu3anuu ¢$a3oBbiXx 00BEKTOB. Pa3pemaromias cnocoOHOCTh TENeCcKomna U
MHUKPOCKOIIA.

Hudpakuus Bynbda-bparra. Judpakiuss Ha CTOAYMX YIbTPa3BYKOBBIX  BOJHAX.
du3nyeckue OCHOBBI Trojorpaduueckoi 3ammucu U BOCCTaHOBIIEHUS n300paxenus. ['omorpamMmbl
IUIOCKOW M c(pepruecKoii BOJIH.



10. OnTrka NpoBOASIIIMX Cpe.

Pacnpoctpanenue cBera B IpoBOASIIMX cpenax. KOMIUIEKCHBIM — MOKa3aTenb
npeiaomiieHusi. OTpaxeHHe OT TOBEPXHOCTH NPOBOJAHHMKA. [JyOMHAa NPOHUKHOBEHHS.
[Tormomenwue cBeta. 3akon byrepa-JlamGepTa.

11. lucnepcus cBera.

Hucnepcust cBera. Kilaccuueckass »3JeKTpOHHasi TeOpUsl AuMCHEepCcUd. AHOMallbHas
mucnepcus. Jlucnepcus B MOHHBIX Kpuctamax. OpueHtanuoHHas aucnepcus. [lucnepcus B
MeTaJljlax U 1jia3me.

12. PacnpocTpaHeHne cBeTa B aHU30TPOIIHOM cpeje.
DJIEMEHTHI KPUCTALTOONTUKH. DJUTUIICOUT TydeBbIX ckopoctei. [loctpoenue ['tolirenca
JUIsl OTHOOCHBIX KpUCTAJLIOB. JIMHEHOE ABYIydernpenoMieHue. [lonsgprusanuoHHble MPU3MBIL.
HckycctBeHHOE  ABynydenpenomieHue.  OnekrpoonTtuueckue dddexter  Keppa,
Ioxkenbca. OnTuyeckas aHU30TPONHS, 00YCIOBICHHAS MEXaHUUYECKUMHU HAIPSKCHUSIMH.

13. B3anMmopeiicTBHe cBeTa ¢ BelIeCTBOM.

Dddekt 3eemana. DnekTpoHHAs Teopusi HopMaiabHOTO 3¢ dekTa 3eemana. EcrecTBeHHOE
BpallleHUE TUIOCKOCTH nosisspu3annu. Kpyrosoe aBynyuenpenomieHue. Bpaienue miockoctu
noJisipu3aiuu B MarHutHoM noJie. Dddext Dapanaes. M3nyuenue Basunosa-Uepenkona.

14. 3akoHbI TENJIOBOI0 U3JTyYEHUS.

Nznmydenue abCoNOTHO YEPHOTO Tea, OCHOBHBIE MOJIO0XKEHHS. 3aKOHBI TETIOBOTO
nsnydeHust. @opmyna Panes-Jxunca. @opmyna [Tnanka. 3akon Credana-bonpiimana. 3akon
cMenieHus Buna.

15. JIazepsl. KBanTOBas1 onTHKA.

®u3nYeCKre OCHOBBI ONTHYECKOT0 KBAaHTOBOIO reHeparopa. Jlazeprel. HenuHeitnbie
ABJICHHS B OIITHUKCE.

dororddexrt. [Tonstue BHyTpeHHero dhorodddexra. Dpdhext Kommnrona.

5. O0pa3oBaTebHbIC TEXHOJIOTHH, HCIIOJIb3yeMble PH OCYLEeCTBJICHUH
o0pa3oBaTeIbHOIO MpoIecca Mo AMCHUIJIMHE

B nporiecce o0ydeHust HCTIONB3YIOTCS CIEAYIONINE 00pa3oBaTeIbHBIE TEXHOJIOTHU:

BBogHasi Jiekmusi — JaeT NEpPBOE LEJIOCTHOE IMPEACTaBICHUE O JUCLHHUILIMHE U
OpPUEHTHUPYET CTYACHTA B CUCTEME M3Y4YEeHMs TUCHUIUIMHBI “Ontuka”. CTylIeHThl 3HAKOMSITCS C
Ha3HAaYeHHEM U 3aJladaMH Kypca, €ro pojibl0 U MECTOM B CHCTEME yUeOHBIX NUCUUIUIMH U B
CHUCTEME MOATOTOBKH B 1enoM. JlaeTcst kpaTkuii 0030p Kypca, UCTOPHS Pa3BUTHS HAYKH U
MPAKTUKHU, TOCTHXKEHUS B 3TOU cdepe, MMeHa U3BECTHBIX YUEHBIX, U3JIaraloTcs MEepPCIeKTUBHBIC
HampaBJIeHUs uccienoBaHud. Ha 3Toll  JeKuuMM  BBICKA3bIBAKOTCA  METOAUYECKUE U
OpraHU3aIMOHHBIE 0OCOOEHHOCTH pal0OTHl B paMKax JUCHHUIUIMHBI “ONTHKA”, a TaKKe JaeTCs
aHaJIN3 PEKOMEHIyeMOM yueOHO-METOJMUECKOM JTUTEPATyPHI.

AxageMuveckasi JeKIus (MU JEKIH 00IIero Kypca) — MoCiIeI0BaTeIbHOE U3JI0KEHUE
Marepuana, OCYIIECTBIAEMOE NPEUMYIIECTBEHHO B BHJE€ MOHOJOTa MPENnoaBaTelis.
TpeOoBaHusi K aKageMHUYECKOW JIEKIIMH: COBPEMEHHBIN HAy4HBIH YPOBEHb W HACHIIICHHAS
WH(OPMATUBHOCTh, yOETUTENbHAs apryMEHTalus, JOCTYIHAas W TIOHSATHAs pedb, YeTKas
CTPYKTypa W JIOTMKa, HAJIWYUE SPKUX TNPUMEPOB, HAYUYHBIX JOKA3aTeNbCTB, OOOCHOBAHU,
(axToB.

IIpakTHYeckoe 3aHATHE — 3aHATUE, MOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U
HAaBBIKOB U 3aKPEIJICHUIO MOTYYEHHBIX Ha JIEKIIUHA 3HAHUH.

JJIeKTPOHHBIA y4eOHBbIH KypcC «['eomeTpuyeckass M BOJHOBas ONTHKA»

6



npeacrasieH B LMS Moodle Ha cTpanuiie kypca https://moodle.uniyar.ac.ru/

Kypc npeanasHadeH 1 OpraHu3aii 1 METOIUYECKOTO COMPOBOXKIEHUsI 00pa30BaTEILHOTO
mpoiiecca B pexuMe on-line, 1y opranu3anuy 1 HOOPMAITMOHHOTO 00eCTIeYeHUS
CaMOCTOSITCILHOU pa6OTI>I 06y‘-IaIOH_II/IXC$I B OYHOM PCXKUME, a TAKIKEC IJIA HaCTUIHOTI'O
o0ecTeYeHHs TEKYIIET0 U UTOTOBOTO KOHTPOJISl pe3yJIbTATOB OCBOCHHUS AUCITUTUINHBIL.

6. IlepeyeHbr HHGPOPMANMOHHBIX TEXHOJOTUH, MCHOJb3yeMbIX MPH OCYIIECTBJICHHHU
00pa3oBaTeILHOIO TIpolecca MO JAUCIHUIJIMHE, BKJIKYasg MepedyeHb JHMIEH3HOHHOIO
NPOrpaMMHOI0 ofecneyeHusi W HHPOPMANMOHHBIX CHPABOYHBIX cHCTeM (HpH
He00X0IUMOCTH)

B mporecce ocymecTBieHus 00pa3oBaTENbLHOTO MPOIECCa HCIOIB3YIOTCS:

— BJIEKTPOHHBIN yueOHbIM Kypc «l['eomeTrpuueckass ¥ BOJHOBAsl ONTHUKA», MPEICTABICHHBIN B
LMS Moodle;

— st (OpMUPOBAHMS TEKCTOB MAaTE€pHaJOB JIsi MPOMEXKYTOYHOW M TEKyIleH arTecTaruu
UCIIONB3YI0TCS mporpaMMbl Microsoft Office;

7. IllepeyeHb COBpeMEHHBIX NPOPecCHOHANBHBIX 0a3 JaHHBIX W HWHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIIOJIb3yeMbIX IPH OCYHIECTBJIEHUH 00Pa30BaTeJBLHOI0 MpoLecca mno
JUCHUIIMHE (PUA He00XO0UMOCTH)

B mporecce ocymecTBieHns 00pa30BaTENFHOTO MPOIIEcca MO AUCIUITIIMHE UCIONB3YIOTCS:
aBTOMATU3UPOBAaHHAs 6ubnmoTeyHo-uH(pOpMaIIIOHHAS cuctema «BYKH-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.

8. IlepeyeHp OCHOBHOM ¥ [JONOJHHUTEJIbHOH Y4eOHOH JIMTepaTypbl, pecypcoB
HH(OPMANIMOHHO-TEJIEKOMMYHUKANMOHHON ceTn «UWHTepHeT», HEO0XOAUMBIX IS
OCBOCHMS TMCIUIIIHHBI

a) OCHOBHasI JIUTepaTypa
1. CuByxuH J[.B. O0uwmii kypc ¢pusuku, 1.4. Ontuka. — M.: Hayka, 1985. — 752 c.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

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

2. M. bopn, 3. Bonbd. OcHoBel 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. JJannc6epr I'.C. Ontuka. — M., 1976. — 926 c.

6. Kamureesckuit H.M. BomaoBas ontuka. — M., 1978. — 384 c.

7. Uponos U.E. 3amaun o o6mieit pusuke. — CI16., 2004. — 416 c.

8. Uponos U.E. Bonnosble npoueccbl. OcHOBHBIE 3aK0HBI. — M., 2013.— 264 c.

9. Onrruka: Yue6Hoe nmocobue/Coct. H.A. Pyns, A.H. Ceprees. SApl'Y — SApocnasnb, 2001.—
114 c.

10. Onrtuka. JIJaboparopusiii mpakTukyMm: YueoHoe mocooue/Coct. B.A. [1amopkos,

E.B. PeiOnukoBa. SApl'Y — Spocnasib, 2006. — 123 c.

B) pecypchl cetn «MMHTEpHET»
1. Marepuanst OYK B LMS Moodle https://moodle.uniyar.ac.ru/



9. MaTepuajibHO-TeXHUYeCKas 0a3a, HeO0OX0AMMAasA ISl OCYIeCTBIEHUS 00Pa30BaTEIbLHOIO
npouecca no AMCUMIInHE
1. Marepuanst OYK B LMS Moodle https://moodle.uniyar.ac.ru/course/

10. MarepuajibHO-TeXHHYECKas 0a3a, HEOOX0AMMAas IJIsl OCYLIECTBJIEHHUS
o0pa3oBaTeIbHOIO NMpoecca Mo JMCHUIIHHE

MarepuanpHo-TeXHUYEeCKass 0a3a, HeoOXoauMmas JUIg OCYIIECTBICHHS 00pa30BaTEIbLHOTO
npolecca 1o AUCUUIIIMHE BKJIFOYAeT B CBOM COCTAB CIIELMAIbHbIE TOMELLEHUS:

- yueOHbIe ayIUTOPUH I TPOBECHUS 3aHATUH JIEKIIMOHHOTO THUIIA;

- yueOHbIC ayIUTOPUHU IS TPOBEICHUS IPAKTHUECKUX 3aHATUI (CEMUHAPOB);

- yueOHbI€e ayIUTOPUH I TPOBEICHUS TPYNIOBBIX U HHIMBUYalbHBIX KOHCYIbTAIIHIA;

- y4eOHbIe ayTMTOPHH JUIs IPOBEIEHUS TEKYIIEro KOHTPOJIS U IPOMEKYTOUHON aTTeCTalluu;

- IOMEIICHHUS JUISl CAMOCTOSTEIbHON paboThI;

- IOMELICHUS U1l XPaHEHUS U MPO(YUITAKTUYECKOTO 00CTY>KUBAHHSI TEXHUYECKUX CPENICTB
00y4eHwUsI.

CrienranbHbIe TOMEIIEHUST YKOMITJIEKTOBAHBI CPEICTBAMHU O0YUEHUS, CITYKAIIMHE IS
MIPEACTABICHUS YUueOHOW nHpOpMAIHK OOBIION ay TUTOPHH.

[lomemennss I  caMOCTOSITETIBHOM pabOThl  OOYYAIOLIMXCS OCHAIICHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTHIO MOJAKIIOUEHUs: K ceTu «VMHTepHeT» M obecrneueHueM A0CTyma K
3IIEKTPOHHOM MH(OpMaIoHHO-00pa3oBaTensHOU cpene SAplY.

ABTOD:

JoneHT kadeapbl MUKPOIIEKTPOHUKU

u obmet pu3uk, K.¢.-M.H. B.A.Tlanopkos
(noonucy)

IIpunoxkenne Nel k padoueit nporpaMme AUCHUILINHBI
« OnTuka »

DoH/1 OLICHOYHBIX CPEACTB
AJISl IPOBEACHUs TeKYylIel U IPOMEKYTOYHOM aTTecTallii CTYAeHTOB
10 TUCHUILIHHE

1. TunoBbie KOHTPOJIbHBbIE 3aJaHUSI MU HHbIE MaTepPUAJIbI,
He00X0AUuMbIe VIl OLCHKH 3HAHNH, yMeHMIi, HABBIKOB U (MJIM) ONBITA JesITeIbHOCTH,
XapaKTepU3yWIIMUX 3TANbI (POPMUPOBAHHUS KOMIIETEHIIH I

1.1 KoHTpoJibHBIE 321aHUS M HHBIE MAaTepHaJIbI,
HCNOJIb3yeMble B Mpolecce TeKylleil arrecTauuu
3agaHusi VI CaMOCTOSITEJbHOH padoThI

(mpoBepka chopmupoBanHocTH komnereHuun OIIK-1, unankaropsr: U-OIIK-1.1, MJI-OIIK-
1.2, U1-OIIK-1.3).



3aganusa no reme Ne 1:

1. 3agaum 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
N.E. 3agaun o obmeii pusuke. — CII6., 2004. — 416 c.)

2. § 3.3 (Uponos N.E. Bonnossle nporieccsl. OcHOBHBIE 3aK0HBL. — M., 2013.—264 c.)

3.§ 1.1, 1.2, 7.1 (Ontuka: Yuednoe nocodbue/Coct. H.A. Pyas, A.H. Ceprees. SApl'Y —
SApocnasne, 2001. - 114 ¢.)

3amanusa mo reme Ne 2:
1.§2.1-2.7, 3.1 (Uponos U.E. BorHoBsie mporiecchl. OcHOBHBIE 3akOHBI. — M., 2013.— 264 ¢.)

3aganuga nmo reme Ne 3:

1. 3agaum 5.172-5.176, 5.180-5.186 (MponoB U.E. 3amaun mo obmeit ¢pusuke. — CII6., 2004. —
416 c.)

2.§3.2,6.1, 6.2 (Uponos U.E. Bornossie nporiecchl. OcHOBHBIE 3akoHBL. — M., 2013.— 264 c.)
3.§4.1,4.2, 7.5 (Ontuka: Yueonoe nocodbue/Coct. H.A. Pyas, A.H. Ceprees. SApl'Y —
SApocnasnse, 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 obmiei
¢uszuke. — CII6., 2004. — 416 c.)

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

3. § 5.6, 7.4 (Ontuka: Yuebnoe nocodbue/Coct. H.A. Pynp, A.H. Ceprees. SApl'Y — fIpocnasisb,
2001.— 114 ¢.)

3aganuga nmo reme Ne 5:

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

2.§4.1-4.3 (Mponos U.E. Bonnossie nponecchl. OCHOBHBIE 3aKOHBL. — M., 2013.— 264 c.)
3.§2.1-2.3, 7.2 (Ontuka: Yuebnoe nmocodue/Coct. H.A. Pyas, A.H. Ceprees. SApl'Y —
SApocnasne, 2001. - 114 ¢.)

3amanusa mo reme Ne 6:

1. 3agaun 5.83-5.85, 5.87-5.99 (Uponos U.E. 3amauun o obmieit pusuke. — CII6., 2004. — 416 c.)
2.§4.4,4.5 (Mponos U.E. Bonnossie mporieccbl. OCHOBHBIE 3aKOHBI. — M., 2013.— 264 c.)

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

3amanusa mo reme Ne 7:

1. 3agaun 5.99, 5.100 (Mpomos W.E. 3agaun mo obmeit pusuke. — CII16., 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. Spl'Y — Spocnasis,
2001.—114c¢.)

3amanusa mo treme Ne 8:

1. 3amaum 5.101, 5.102, 5.104-5.111, 5.114-5.122, 5.126, 5.127 (Uponos U.E. 3agauu no oOmei
¢usuke. — CII6., 2004. — 416 c.)

2.§5.1-5.6,7.5 (Upomos N.E. Bomrossie mporieccbl. OCHOBHBIE 3aKOHBL. — M., 2013.— 264 ¢.)
3. § 3.1-3.4, 5.4, 7.3 (OnTuka: YuyedHoe nocobue/Coct. H.A. Pynp, A.-H. Ceprees. Spl'Y —
Spocnasns, 2001. — 114 ¢.)

3aganuga nmo reme Ne 9:



1. 3amaum 5.128-5.133, 5.136, 5.140-5.145, 5.150 (Mponos WN.E. 3amaun mo obmieit ¢puszuke. —
CII6., 2004. — 416 ¢c.)

2.§5.7-5.10 (Mponor N.E. Bonrossie nponieccbl. OCHOBHBIE 3aKOHBIL. — M., 2013.— 264 c.)

3. § 3.5-3.7, 7.3 (Ontuka: Yue6Hoe mocobue/Coct. H.A. Pynp, A.H. Ceprees. Apl'Y —
Spocnasns, 2001. — 114 ¢.)

3aganusa no teme Ne 10:

1. 3amaun 5.229, 5.230, 5.234 (Uponos U.E. 3agauu o obmeit pusuke. — CI16., 2004. — 416 c.)
2. § 7.4 (Mponos U.E. BomHosbie nportecchl. OCHOBHBIE 3aKOHBIL. — M., 2013.— 264 c.)

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

3aganusa no teme Ne 11:

1. 3agaum 5.216-5.218, 5.220-5.224 (Mponos U.E. 3amaun mo obmeit ¢pusuke. — CII6., 2004. —
416 c.)

2.§7.1-7.3 (Mponos U.E. Bonnosslie npoueccsl. OcHOBHBIE 3aKOHBL. — M., 2013.— 264 c.)

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

3amanusa mo teme Ne 12:

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

2.§ 6.3 6.7 (Mponos U.E. BomHossie mporiecchl. OcHOBHBIE 3aKOHBI. — M., 2013.— 264 ¢.)

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

3aganuga no teme Ne 13:

1. 3amaun 5.205, 5.212, 5.259-5.261 (Uponos U.E. 3agauu mo obmeii ¢pusuke. — CII6., 2004. —
416 c.)

2. § 6.7, llpunoxenue 1 (Mponos U.E. Bonnossie npouecchl. OcHOBHBIE 3aK0HBL. — M., 2013.—
264 c.)

3. §4.9, 5.5 (Onrtuka: Yue6noe nocodue/Coct. H.A. Pyns, A.H. Ceprees. Spl'Y — Spocnasis,
2001.— 114 ¢.)

3aganuga no reme Ne 14:

1. 3amaum 5.262-5.265, 5.268, 5.273-5.275 (UponoB WU.E. 3amaun mo obmieit ¢pusuke. — CIIO.,
2004.—-416¢c.)

2. § 6.2, 7.6 (Onruka: Yuye6Hoe nocoobue/Coct. H.A. Pyns, A.H. Ceprees. Spl'Y — fpocnasisb,
2001.— 114 c¢.)

3aganuga no reme Ne 15:

1. 3amaum 5.278-5.282, 5.287, 5.292-5.295, 5.303-5.305, 5.311 (Upomnos U.E. 3agauu no obuieit
¢usuke. — CII6., 2004. — 416 c.)

2. § 6.1, 6.3-6.5, 7.6 (Ontuka: Yuyednoe nocodue/Coct. H.A. Pynp, A.-H. Ceprees. Spl'Y —
Spocnasns, 2001. — 114 ¢.)

3agaum 1J19 CAaMOCTOSITEILHOIO pelIeHust
1. Onpenenuth POKyCHOE pacCTOSTHUE BOTHYTOTO CPEepUUIECKOTO 3epKalia, €ClId OHO JaeT

JEHCTBUTEIILHOE N300paKEHNE NIPEMETa, YBeInueHHOe B 4 pasa. PaccrosHue Mexmy
IPEIMETOM U ero nu3odpaxkeHuem 15 cm.
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2. Paguyc kpuBu3HBI BOTHYTOrO 3epkana 40cM. HailTu nmonoxkeHue npeamera, mpyu KOTOpoM €ro
u300pakeHune OyJeT AeHCTBUTENbHBIM U YBEIIMUCHHBIM B 2 pa3a; MHUMBIM M YBEJIIMYCHHBIM B 2
pasa.

3. Cxonsuuiics my4oK Jy4eil MaJaeT Ha BBIIYKIIOE 3€PKaJIO TaK, YTO TOUKA I1EPECEUEHUS
MPOAOJKEHHM 3TUX JIydel HaXOAUTCA Ha OCH 3epKajia Ha pacctostHuu 20 cm ot Hero. [Tocne
OTPaXKEHUS THU JyUU NEPECEKAIOT ONTUYECKYIO OCh Ha pacctossuuu 0,6 M oT 3epkana. Haiitu
boxycHOE pacCTOsIHHE 3epKalia.

4. Hlect BpICOTOI 1M BOUT BEPTUKAIBHO B JHO MpyJa TaK, YTO OH LIEIMKOM HAXOJUTCS TOX
Bomoi. OmnpenenuTs UIMHY TEHH OT IIeCTa HAa JHE NPYyAd, €CIM Jydd COJHIA IaJalT Ha
TIOBEPXHOCTh BOJIBI 1101 yriiom 30°.

5. Ha ckonbkoO MeHseTCs JUIMHA BOJHBI KPACHBIX JIydel IIPU MEPEeXole U3 BO3AyXa B CTEKIIO,
eCITH TTOKa3aTeNb MPeJOMIEHNs CTeKNa s 3THX Jyueif 1,51, a yactora ux 4-10'4¢~1?

6. Ha kakoii rioyOMHE TOJ BOJOW HAXOIWUTCA BOJAOJA3, €CIM OH BHUIUT OTPAXEHHBIMH OT
MOBEPXHOCTU BOJbl T€ YAaCTU TOPU3OHTAIILHOTO JIHA, KOTOPbIE PACHOJIOKEHBI OT HEro Ha
paccrostuuu 15m u 6ombme? Poct Bomonasa 1,7um.

7. Kak pacmoyioxXuTh HCTOYHUK CBETa OTHOCUTEIHHO COOMPAIOIIEH IMH3BI U BOTHYTOTO 3epKala,
9TOOBI OJYYUTh MAPaUICIbHBINA MTyYOK JTyqeit?

8. I'me m xakoro pasmepa MOJIYIUTCS H300paKeHHEe TIPEeIMETa BBICOTOM 2 CM, MTOMEIIEHHOTO Ha
paccrostauu 15 cM oT coOuparomeit TUH3bI ¢ POoKyCHBIM paccTostHueM 0,1 M?

9. OnpenenuTh NOJHBINA CBETOBOM MOTOK, JaBAEMbIi HCTOUHUKOM, €CIIM Ha PAaCCTOSHUU 2 M OT
HEro ocBelEeHHOCTh 15 k. Cuily cBeTa 110 BCEM HAINPaBJICHUSIM CUUTATh OJMHAKOBOM.

10. Yepes kpyriioe OKHO NPOXOAUT MOTOK 12,5 BT OT TOUEUHOr0 MCTOYHMKA, HAXOASIIETOCs Ha
paccrosinuu 40 cm ot okHa. {luamerp okHa 60 cM. OnpenennuTh Cuily CBETa UCTOUYHHUKA.

11. B name, naromeii cuity cBeta 85 KJI, CBETSILUMCS TEJIOM SIBJISIETCS] HAKAJIEHHBIN IapUK
nuamerpom 3 MM. HaliTu sipkocTh jamiibl, eciu cheprudeckas Kojda cliejiaHa u3 mpo3paqyHoro
CTEKJIa; M3 MaToOBOro cTekia. /lnamerp konowl 6 cMm. [lotepsimu cBeTa B 0005109Ke KOJIOBI
npeHeOpeyb.

12. Ha crexnstHHYIO MIacTHHKY (71 = 1,5) HaHeceHa npo3pauHas tieHka (n2 = 1,4). Ha nenky
HOPMaJIbHO K IIOBEPXHOCTH TajaeT MoHoxpoMmaruueckuii cBer (A4 = 600 ™). Kakosa
HAUMEHbBIIAas TOJNIIMHA IUICHKH, €CIIM B pe3yJbTaTe HHTEPHEPEHIIMH OTPaKEHHBIC IJIydd
MaKCHUMAaJIbHO OCIIa0JICHBI?

13. Ha nuadparmy ¢ ABYMs y3KMMHU LIETSIMH, HAaXOJSIIMMHUCS Ha paccTOsSHUU d = 2,5 MM,
najziaeT HOPMaJbHO MOHOXpoOMaTudeckuil cBeT. MHTepdepeHIonHas kapTHHa oOpa3yeTcsl Ha
9KpaHe, OoTcTosAmeM oT nuadparmel Ha paccrossHuu / = 100 cm. Kyna u Ha kakoe paccTtosiHHe
CMECTATCSI HMHTEPQEPEHIMOHHBIE IOJIOCHL, €CIM OAHY U3 IIeNell 3aKpbiTh CTEKJISHHOU
IUTACTUHKON TONMIMHON /# = 10 MkM?

14. Ha ycranoBky ayis noisiydeHus Kojel HproToHa majaeT HOpMaJbHO MOHOXPOMATHYECKUI

ceer (A = 0,5 mxm). Onpenenuth TOJLIMHY BO3AYIIHOTO CJOs Tam, rne HaOmromaercs 5-e
CBETJIOE KOJIBLIO B OTPaKEHHOM CBETE.
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15. OnTtuyeckasi cwia TUIOCKO - BBIMYyKJIOW nuH3BI (7 = 1,5) 0,5 anTp. JluH3a BBIMyKIOH
CTOPOHOM JIE)KUT Ha CTEKISHHOW IuacTuHKe. OmnpenenuTbh paguyc 7-ro TEMHOIO KOJIbLa
HrroTona B mpoxossmeM ceere (A = 0,5 Mkm).

16. Ha mens mmpunoit a = 0,1 MM majmaer my4oxk MoHoxpoMaTuueckoro ceera (4 = 500 HM).
Hudpaknuonnas kapTuHa HaOMIOMAaeTCS Ha dKpaHe, HaXomsamemMcss B (DOKAIBHOW TIJIOCKOCTH
JIMH3BI, ONTHYECKAs CUjla KOTOPOU paBHA 5 antp. OnpeaenuTh pacCTOsIHIE MEXy MUHUMYMaMH
BO BTOPOM TOPSIZIKE.

17. Iudpakuuonnas pemerka coaepxkut 100 mrpuxoB Ha 1 MM mmuHBL OnpeaenuTb JTHHY
BOJIHBI MOHOXPOMATHUYCCKOTO CBCTA, MaAAalOIICr0o Ha PCHICTKY HOPMAJIbHO, €CJIMU YI'OJl MCKAY
JBYMsl CHIEKTpaMu HepBoro nopska 8°.

18. Kakoit HanbobIuil mopsiok crekrpa HaTpus (A = 590 HM) MOXHO HAOIIOAaTh PU
oMoty audpakiimonHon pemetku. Mmeromeit 500 mTpuxoB Ha | MM JUTHHBI, €CTTU CBET MaacT
1o yriaom 30° ?

19. TlocrosiHHas OU(PAKLIMOHHON pEIIeTKH, YCTaHOBJIEHHOW B cmekTpomerpe, 2 MkM. [lox
KakMM YIJIOM K OCH KOJUIMMAaTOpa CIIEAYyEeT YCTaHOBHUTH 3pPUTENIbHYIO TPYOy sl HaOIIOJECHUS
CHEKTPAJIbHOM JIMHUM TTMHHOUN BOJIHBI 410 HM?

20. Ha kakoMm paccTOsSHUU JAPYT OT Apyra OyAyT HaXOAWUTbCS HA DKpaHE JBE JTUHUU CIIEKTpa
pTyTHU ¢ JiuHaM# BOJH 577 u 579,1 HU B cieKTpe MEPBOTO MOPSIAKA, MOJTYYEHHOM MPHU MTOMOIIU
TU(HPaKIIMOHHON PEIIeTKH ¢ TeproIoM 4MKkM? DOKYCHOE pacCTOSTHUE JIMH3BI, TPOCKTUPYIOIICH
CHEKTp Ha 3KpaH, 60cM. Jlyun najgaroT Ha peleTky HOpMaJIbHO.

21. CreKkTpsl BTOPOTO ¥ TPETHETO MOPSIIKOB B BUIUMON 001aCTH OT TU(PPAKIIMOHHOMN pEeIIeTKH
YaCTUYHO NepeKpbiBatoTcsa. Kakoil [uinHe BOIHBI B CHIEKTPE TPETHETO MOPsAIKa COOTBETCTBYET A
=700 HM B cIIEKTpe BTOPOTro Mnopsiaka?

22. Ha BepimHe TEeNEBU3MOHHOW OalHM HaxoasTcs Ha paccrosHuu /[ = 20 cM JBe KpacHbIE
nammouku (A = 640 um). KakuMm nomkeH ObITh HAUMEHBIIMK AMAMETP O0BEKTHBA 3PUTEIHLHOU
TPYOBL, 4YTOOBI 3T JTAMIIOYKH MOKHO OBLIO YBUIETH Pa3/IeNbHO C pacCTOSIHUS 15 KM?

23. Ha xakoif BBICOTE JIOJDKHO HAaXOJIUTHCS COJIHIIE, YTOOBI CBET, OTPAXKCHHBIA OT MOBEPXHOCTH
BOJIBI, OBLT MAaKCUMATBHO TIOJISIPU30BaH?

24. Jlyu cBera, majzas Ha IOBEPXHOCTb pacTBOpa, YaCTUYHO OTPAXKaeTCs, YACTUYHO
npenomiriercs. ONpenennuTs IOKa3aTellb IPEJIOMIICHUS PacTBOpPA, €CIM OTPaKCHHBIM JIyd
TIOJTHOCTBIO HOJIAPU3YETCs TIPH yIJle Tpeiomuenus 35° .

25. Ananuzarop B 2 pasza ocnabisieT MHTEHCHBHOCTh MAJAIOIIET0 HAa HETro MOJSPHU30BAaHHOTO
cBera. KakoB yrosn mexay riaBHbBIMHU IUIOCKOCTSIMU MoJisipu3zatopa u ananusaropa? [lorepsmu
CBETa B aHAJIM3aTOpe MPEeHeOpeyb.

26. Ha myTH miocko Moyiipu30BaHHOTO Jyya TOMECTHIIN MIJIACTUHKY KBaplia, BBIPE3aHHYIO
napajuieTbHO ONTHYECKON ocH KpucTaiia. Kakoii TONIHHBI JOKHA OBITh MNIACTUHKA, YTOOBI
oOpa3yroniasicst pa3HOCTh X0J1a MEKy OOBIKHOBEHHBIM U HEOOBIKHOBEHHBIM JIy4aMHU COCTaBIIsIa
0,25 muHBI BOJTHBI XKeNTOTo cBeta (A = 589 HM). MakcuManbHBIN MOKa3aTeh MPeIOMIICHHS
HEOOBIKHOBEHHOTO JTy4a IaHHOMW JUTMHBI BOTHBI 1,553, a 00bikHOBEeHHOTO — 1,543.
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27. OnpenenuTsh TOJIIMHY KBapUEBOW IUIACTUHKH. [[JI1 KOTOPOH Yyroja mOBOPOTa IJIOCKOCTH
NoJIsIpU3aliuu CBeTa NIUHON BONHBI 490 HM paBeH 150°. TlocrosiaHas BpAILICHUS B KBapue JJIs
ATOM JUTMHBI BOJIHBI 26,3 rpaa/mm.

28. HaifT MONIHOCTH, M3JIy4aeMyl0 aOCOJIFOTHO YEpPHBIM ImapoM pagumycoM 10 cM, KOTOpPBIH
HaXOJUTCs B KoMHaTe npu Temnepatype 20°C.

29. Beruucnuth Maccy, Tepsiemyro ComHiem 3a 1 ¢ BeieacTsue ydencnyckanus. Eciau
temnepatypa ero nosepxnoctu 5800 K.

30. DHeprus ¢potona 1 MaB. Onpeaenuts ummysasc GoTOHA.

31. Kpacnas rpanuna ¢gororddexra mis xeneza, pTyTH, JIUTUSI, HATPUS, KAIUS OMPEICIAETCS
COOTBETCTBEHHO JUTMHAMH BOJH 262, 274, 517, 540, 620 am. Haiitu paboTy BBIXOJa 3JIEKTPOHOB
U3 METAJJIOB U BBIPA3UTh €€ B DJIIEKTPOH—BOJIbTAX.

32. Kakol MIMHBI BOJIHBI 3JICKTPOMAarHMTHYIO BOJIHY CJEAYET HANpaBUTh HAa IMOBEPXHOCTH
IIMHKA, YTOOBI CKOPOCTb JIEKTPOHA, BEUICTEBILIETr0 U3 MeTaiia, obuta 0,8 Mwm/c?

BapuanTsl 3a1aHuii 1)1 KOHTPOJbLHOM padoThI 1

Paznensr:
- reoOMeTpHYecKasi ONTHKA,
- (hoTomerpus,
- uHTepdEepeHIHs.
Bapuanr 1
1. Pamnyc crexmsaHoro mapa (n=15) R=4cm. 1) Haiitu mnomoxeHue TIIaBHBIX

wiockoctei. 2) Haittu doxycnoe paccrosinue f. 3) Haiitu paccrosiHue x' OT meHTpa mapa 10
n300pakeHusl TpeaAMeTa, KOTOPBIA  pacmoyiokeH B 6¢cM oT moBepxHocTu mapa. 4) Haiitu
yBenu4eHue u3oopaxenus. HaliieHHble BeIMUMHBI yKa3aTh HAa YEPTEXKeE.

2. HaliTu mocTpoeHueM X0/ Jyda 2, €CIu U3BECTEH X0/ JIyda 1 mocie npejoMiieHus B JiuHze 1°.
v

A
? l\j\/ﬁ"i/ .

3.Ha maure BbicoTON /4 = 8M BUCHT 1amnia cuiiol ceeta / = 1kka. [Ipunumas namiy 3a
TOYCUHBI UCTOYHUK CBETA, ONPENIENIUTh, HA KAKOM PacCTOSIHUU / OT OCHOBAHHUS MauThl
ocBenieHHOCTh E moBepxHocTy 3emiu Oyzer paBHa 1 Jik.

13



4. Ha TOHKUH CTEKJISTHHBIM KJIMH B HAMPABJICHWHA HOPMAJIM K €ro MOBEPXHOCTH MagaeT
MoHOXpomaTtuyeckuii cBeT (A = 600 HM). OnpeaenuTs yrojl @ MeXay MOBEPXHOCTSIMH KIUHA,
€CJIM paccTOsTHUE [/ MEX]Ly CMEKHBIMU HHTEPPEPEHIINOHHBIMU MUHUMYMaMHU B OTPaXKEHHOM
CBETE paBHO 4 MM.

5. Konbria HetoToHa HaOMr01al0TCS € TOMOILBIO JIBYX OJMHAKOBBIX TOHKHMX IJIOCKO-BBITYKJIBIX
JMH3 paguycoM R KpuBU3HBI paBHBIM 1 M, CJI0’KEHHBIX BIUIOTHYIO BBITYKJIBIMU IIOBEPXHOCTSIMU
(MI0CKKe MOBEPXHOCTH JIMH3 NMapauieabHbl). OnpeaeauTs paguyc BTOPOro CBETIOro KoJblia B
oTpakeHHOM cBeTe (A = 600 HM) Tpu HOPMAJIBHOM IaJICHUU CBETA Ha MMOBEPXHOCTh BEPXHEH
JMH3BIL.

Bapuanr 2

1. Haiitu ¢oxycHOE pacCTOossHHE [ ¥ TMOJOXKEHUS TTaBHBIX MIOCKOCTEH ABOSIKOBBITYKIION
TOJICTOM JUH3BI, 1751 KoTopo n =1,5, R1=10 cm, Ro=4 cm, d =2 cm. [laTb uepTex.

2. Haiftu moctpoeHrem X0/ Jiyda 2, eclid U3BECTEH X0/ Jy4a | mociue npenomieHus B auH3e 1°.
~

REN e

2 A
3. CBeTHJIFHUK M3 MOJIOYHOTO CTEKJIa uMeeT ¢popMy mmapa auamerpom d =20 cMm, Cuna cera |
paBHa 80 xa. OnpenenauTs MONIHbINA CBETOBOM NOTOK @Do, cBeTUMOCTH R 1 sipkocTs B
CBETUJIbHHKA.

4. MpuibHas TJIEHKA, PacTooKeHHAs! BEPTUKAIbHO, 00pa3yeT KJIMH BCJIEeICTBUE CTEKAHUS
xuakoctu. [lpu HabmoneHnn HHTEP(HEPEHIIMOHHBIX ITOJIOC B OTPAXKEHHOM CBETE PTYTHOU IyTH
(A =546.1 HM) 0Ka3aJI0Ch, YTO PACCTOSTHUE MEX Y MATHIO TTosiocamu [ =2 cM. Haiitu yron y
kirHa. CBET NMajiaeT NepreHIuKyJIsIpHO K TOBEPXHOCTH TUIeHKU. [lokazaresns npenomiieHus
MBUILHOU BOnbI 7=1.33.

5. Haiitu paccrostaue Al Mexay IBaaIlaThIM M IBAAIATh MIEPBBIM CBETIBIMHU KOJIbIIAMHU
Hrrorona, ecnu paccTosiHEE MEX]1y BTOPBIM U TPETHUM PaBHO 1 MM, a KoJbIla HAOJIO1aI0TCS B
OTpPaXEHHOM CBETE.

Bapuanr 3

1. B uenTpe kBaipaTHOW KOMHATHI IJIOMIAAbI0 S=25 M2 BUCHT Jiamma. Ha xakoii BeIcOTE /1 OT
M0JIa JOJKHA HAXOIUTHCS JIaMIla, YTOOBI OCBEIIEHHOCTD B YIJIaX KOMHAThI ObLT1a HAUOOJIbIIEH?

2. HaiiTu mocTpoeHreM X0 Jiyda OTpaXeHHs B BhITyKioM 3epkane. (F — dpokyc, OO0’ —
OIITHYECKAst OCh)
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(9] F o'

3. C omHOM CTOPOHBI BOSKOBBIMYKJIOW TOHKOW JIMH3BI, CIENaHHON u3 cTekia (n =1,52),
Haxoaurcss Boga (n' =1,33), ¢ apyrodt Bo3myx. Pagmycel kpuBu3HBbI paBHbl 20 cMm. Haiitu

TIOJIOXKEHHSI TJIaBHBIX U (DOKAIBHBIX IUIOCKOCTEH CHCTEMbl. HalJECHHBIC BEIWYMHBI YKa3aTh Ha
gepTeKe.

4. MbuibHas IJIEHKA, pacIoJIOKEHHas! BEPTUKAJIbHO, 00pa3yeT KJIMH BCJIEICTBUE CTEKAHUS
xuakocTy. Ilpu HaGmroneH HHTEP(EPEHIMOHHBIX MT0JIOC B OTPA’KEHHOM CBETE PTYTHOM IyTr'H
(A =546.1 HM) OKa3anock, 4TO PACCTOSHUE MEXAY MAThIO ojocamu / =2 cm. Haiitu yron y
kiauHa. CBeT najaer NeprneHIuKyJIsIpHO K MOBEPXHOCTH MieHKH. [loka3arens nmpenoMieHus
MBUIBHOM BOJBI n=1.33.

5. YcraHoBKa s nostydeHus Kosuen HeloToHa ocBemaeTcs MOHOXPOMAaTHYECKUM CBETOM,
nalaloIMM 10 HOpMaJIU K IIOBEPXHOCTH MacTUHKU. HabtoqeHue Beercst B OTpaKeHHOM
cBete. Paguychl IByX cOCEHUX TEMHBIX KOJIEL paBHbI Ik=4 MM U 1x+1=4.38 Mmm. Paguyc
KpUBH3HBI JIMH3bI R=060.4 M. HaliTi nopsakoBsle HOMepa KoJell U JUIMHY BOJIHBI A MaJarolero
CBeTa.

Bapuanr 4

1.Hax uentpom Kpyriioil miomaaku BUucut jJammna. OcBenieHHOCTh E1 a ieHTpe miomaaky paBHa
40 nk, E; na xparo muiomaaku paBHa Sik. [lox kakuM yriom i majaroT Jydd Ha Kpa
IUIOMIagKH?

2.Ha pucyHke yka3zaHbl OJIOXKEHHUS TJIaBHOM onTudeckoi ocu OO’ u xox iyda 1. [Toctpouts
X0J1 Ty4a 2 1Mocje OTpaKEHUs ero OT 3epKaja.

1

1I

3.0npenenute NOJ0XKEHHUE TIABHBIX INIOCKOCTEH U (POKYCHOE PACCTOSHUE CUCTEMBI JIByX
TOHKHUX JIMH3, N300paKeHHBIX Ha pUcyHKe. HalileHHble BETUYMHBI YKa3aTh HAa YEPTEXKE.
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= 5cm
f=5cm

10cma

4. luametpsl d, U d, ABYX CBETJIBIX KOJEL COOTBETCTBEHHO paBHEI 4,0 u 4,8 MM. [lopsinkoBbie

HOMeEpa He ONPEeAEIISUINCH, HO U3BECTHO, YTO MEX/1y U3MEPEHHBIMH KOJIbLIAMH PACIIOJIOKEHO TPU
CBETIBIX KoJbIla. Konbita Habmoganucey B oTpaxkenHoM ceete (A = 500 um). Haiitu pagmyc
KPUBU3HBI INIOCKOBBINTYKJION JIMH3BL, B3SITOM AJIS OIbITA.

5. Ily4oxk cBeta (A = 582 HM) nagaeT NepreHIUKYISIPHO HAa TTOBEPXHOCTh CTEKIITHHOTO KJIMHA.
VYron kinHa paBeH y = 20" . Kakoe yncio ko TeMHBIX HHTEP()EPECHIIMOHHBIX TT0JIOC TPUXOIUTCS

Ha CIUHUIY JJIMHBI knuHa? Ilokazarens MMPCJIOMJICHUA CTCKJIA PaBCH n=1.5.

BapuanThl 3a1aHuil 1)1 KOHTPOJILHON padoThI 2
Paznensr:
- uHTepQepeHIus,
- mupaxius.

Bapwuanr 1

1. Haiitu paccrosiune Al Mexay ABaALIATHIM U JBALATh IEPBBIM CBETIBIMU KOJIbIIAMU
HebroToHa, eciu paccTosHUE MEX1y BTOPBIM U TPETHUM PaBHO 1 MM, a KoJIbIla HAOII0Ja0TCs B
OTPa)KEHHOM CBETE.

2. Ceert ¢ ayinHOM BoaHBI A=600 HM najaeT Ha TOHKYIO MBUIBHYIO IUIEHKY IOJ] YIJIOM MaJieHus
30°. B oTpaxkeHHOM cBeTe Ha IUIeHKE HaOIr01at0TCsl MHTep(epeHInOHHbIe oJI0Ckl. PaccTosiHue
MexXy cocefHUMHU nosnocamu Ax=4 mm. [lokaszarens npenomiueHus mieHku 1,33. Beruncnuth
yToJl 0. MEXy HOBEPXHOCTSAMU IICHKH.

3. ITox yriom 0=30° HaOIr01aETCS YSTBEPTHIA MAKCUMYM IS JUTMHBI BOJTHBI A=0,644 MKM.
Onpenenuth MOCTOSHHYIO TU(PPAKIHOHHON PEIIETKH U €€ UPHUHY, €CITU OHA TI03BOJISET
paspemuth AA=0,322 HM™.

4. N300pa3uth NpuMepHyIo JUGPaKIIMOHHYIO KapTHHY, BO3HUKAIOLIYIO MPHU AU(pakiun
@payHrogepa oT pelIeTKH U3 TPeX OJAWHAKOBBIX IIEJIeH, €CITU OTHOIICHUE MIEPHOAA PELIETKH K
HIMPUHE PaBHO JIBYM.

Bapwuanrt 2
1. Haiitu gokycHoe paccrosinue f maocKOBBITYKIION JTMH3BI, TPUMEHEHHOMN AJIS TOTyUeHUs
kojen HeloToHa, paanyc TpeThero cBeTaoro kosbia pase 1,1 mm. [lokazarens npenomieHus

crekina 1,6, nMHa BOJHBI ojaromero ceera A=589 uM. Kosblia HaOmr0qa10TCs B OTPAXKEHHOM
CBETE.
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2. B o4eHb TOHKOW KJIMHOBUAHOM MJIACTUHKE B OTPAXKEHHOM CBETE IIPU HOPMAJIBLHOM MaJCHUU
HaO01al0TCsl MHTEP(EPEHITMOHHEIE MOIOCKHL. PacCcTosIHIE MEXKTy COCETHUMH TEMHBIMH
nosiocaMu Ax=5 MM. 3Hasi, 4TO JJTMHA CBETOBOM BOJHBI paBHa A=580 HM, a moka3areib
npesomiieHus iactuHky 1,5. Haiitu yros o Mexxay rpaHsMHy IIaCTUHKH.

3. udpakuronHas penieTka MIMPUHON 2 CM UMEET MOCTOSIHHYIO 5 MKM. OmnpenenuTh
pa3peLIaolyo CIOCOOHOCTh ITOM pelIeTKH B TpeTheM Hopsiike. KakoBa HauMeHbI1asi pa3HOCTh
JUIMH BOJIH JIBYX Pa3pelIacMbIX CIIEKTPaIbHBIX JUHUH B skenTol o0nactu A=600 HM?

4. N300pa3uTh MpuMepHYI0 AU(QPaKIIHOHHYIO KapTUHY, BO3HUKAIOIIYIO PH JU(PPAKIUU
OpayHrogepa oT pelIeTKH U3 MATH OJANHAKOBBIX 1IEJIeH, €ClIM OTHOLIEHHE MePHoa PEIETKH K
LIMPHUHE PABHO JABYM.

Bapuant 3

1. IIpn Habmronennu kosen HproToHa B oTpaskeHHOM cBeTe A=450 HM IOMONIbIO
IUTOCKOBBIITYKJION JIMH3BI, OJIOKEHHOM Ha MIOCKYIO IUTACTHHKY, PaJANyC TPETHEro CBETIOr0
KOJIbLIA OKa3ajcs paBHbIM 1,06 MM. TTocnie 3aMeHbI CHHEro CBeTOQHIBTPa Ha KPACHBIN OBLIT
U3MEpPEH PaJNyC MATOro CBETJIOTO KOJblia, OKa3aBLuiics paBHbIM 1,77 MM. Halitu paanyc
KpUBH3HBI R ¥ JUIMHY BOJIHBI A, KPacHOro cBeTa

2. KakoBa ToniHa MbUIbHOU TJIEHKH, €CJIH MPU HAOIIOACHUU €€ B OTPaKeHHOM CBETE OHA
npencranisiercs 3eneHoi A=500 HM, Koria yroil MeX,Iy HOPMAaJIbIO U JIy4OM 3peHUs paBeH 35°.
[Tokazarenb mpenoMIIeHUs] MbUTBHOM BOJIbI 1,33.

3. CpaBHuUTE pa3peniaroue ciocoOOHOCTH AU(PPAKIIMOHHBIX PELIETOK, €CIIN OJHA U3 HUX UMEeT
420 wtpuxoB Ha 1 MM npu mupuHe 2 cM, a Bropas — 700 mtpuxoB Ha 1 MM npu mupune 4,8 cM.

4. N300pa3uth NpuMepHYI0 AU(QPaKIIHOHHYIO KapTUHY, BOSHUKAIOIIYIO PH JU(PPAKIUU
@payHrogepa oT peleTKH U3 YeThIpeX OJJMHAKOBBIX IleJIeH, €ClIM OTHOIIEHUE NepHoaa
PELIETKU K [IUPUHE PABHO JBYM.

Bapuanrt 4

1. [InockonapainenbHas CTEKJIIHHAs IIACTUHKA JIEKUT HAa OJHOM U3 IOBEPXHOCTEHN
JIBOSKOBBINMYKJION uH3bI. [Ipn Habmonenun kosien HploTOHa B OTpakeHHOM CBETE€ HATPHUEBOM
ropenku A=589 nm. Haiineno, uro paamyc TemMHOro kosblia nopsaka m=20 (LEeHTpaJbHOMY
TEMHOMY KOJIbIy npucBauBaercss m = 0) paBeH r1=2 MM. Korza niactunka Oblia HOJOXKEHA HA
JIPYTYIO IIOBEPXHOCTH JIMH3BI, PaIMyC TEMHOTO KOJIbLIA TOTO K€ MOPSAKa CAENANCS PaBHBIM 12=4
MM. Onpenenuts (HOKYCHOE PACCTOSHHUE JHMH3BI, €CIM TO0Ka3aTelb MPEJIOMIICHUs CTEKJa, U3
KOTOpPOr'0 OHa M3roToBJIEHA 1,5.

2. Ha n3o0paxeHuun HaTpUEeBOTO TuiaMeHu A=589 HM, HaOII0/1aeMOi Ha BEPTUKAIBLHOHN TUICHKE
BUJIHBI TEMHBIE TOPU30HTANIbHBIE TIOJIOCHL. PaccTosHe Mexly cepelMHaMH TEMHBIX ToJ1oc (=5
MM. KoaddurmenTt npenomneruss MbutbHON BOJIbI 1,33. KakoB yros Mexay MOBEpXHOCTIIMHU
TJICHKU?

3. Ha nudpakimoHHYO pemeTKy HOpMaJIbHO MAJaeT Iy4OK CBETa OT Pa3psAIHON TpyOKH,

HaINOJTHEHHOM renueM. Ha Kakyro IMHUIO B CIIEKTPE TPETHETo MOpsiAKa HAKJIaJbIBa€TCs KpacHas
nuHus renust A=670 HM crieKTpa BTOPOTo nopsaka?
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4. 300pa3uTh NpUMEpHYI0 AU(PAKIIMOHHYIO KapTHHY, BO3HUKAIOILYIO IPH JUPPaKLUU
@payHnrogepa oT pemeTk U3 YeThIpeX OJUHAKOBBIX IIEIeH, €CITH OTHOIICHUE ITePHoaa
PELIETKH K IIUPUHE PABHO TPEM.

Bapuanr 5

1. HaiiTu paguyc r 1eHTpaJIbHOTO TEMHOI'O IIsiTHA KoJiel, HproTOHA, eciiu Mex 1y JIMH30M U
T1acTUHKON HanmuT 6eHsod. [lokasarens npenomnenus 6ensona 1,5. Paguyc kpuBHU3HbI TUH3HI |
M. [loka3aTenu npenomieHus JIMH3bI U INIACTUHKY OJMHaKoBbl. HabmtoneHue Beaercs B
HaTPUEBOM cBeTe A=589 HM.

2. Ha MBIIBHYIO IUIEHKY C ITOKa3aTeeM NpenoMiIeHus 1,3, HaxoasIyocs B BO3AyX€, Magact
HOpMaJIbHBIN Iy4yoK Oesoro ceera. [Ipu kakoii HauMeHbIIeH ToNIMHE d IIEHKU OTPaXXKEHHBIN
CBET C AJTMHOM BOJHBI A=0,55 MKM OKa)XeTcs MaKCUMaJIbHO YCUJIIEHHBIM B pe3yJIbTaTe
uHTEepepeHn?

3. Haiitu HanOonpIIMii MOPAIOK CIEKTPA IS KEJITON TMHUYU HaTpus A=589 HM, eciu
IOCTOSIHHAS TU(PAKIIMOHHOMN PEeIEeTKH paBHA 2 MKM.

4. N300pa3uth NpuMepHyIo JUGPAKIIMOHHYIO KapTHHY, BO3HUKAIOLIYIO MPU AU(paKkinuu
@payHnrogepa oT peleTKH U3 TPeX OJANHAKOBBIX IIEJIeH, ECITH OTHOIICHUE MEPHOAA PEIETKH K
HIMPUHE PAaBHO TPEM.

Bapuanrt 6

1. B ycranoBke a5 HaOmoneHus kojel HproToHa mpocTpaHCTBO MEXIY JIMH30HM U CTEKJISHHON
IUTACTUHKOM 3aIl0JIHEHO KUAKOCThI0. ONpeaenuTh MoKa3aTelb IPEIOMIECHUS )KUIKOCTH, €CIIH
pannyc TPeThero CBETJIOro KoJbla noxyumics 3,65 mm. HaOnronenue BeneTcst B mpoxoasiiem
ceete. Panuyc kpuBu3Hbl 1uH3b! 10 M. [{rHa BoaHbI cBeTa 589 HM.

2. OnpenenuTs TOMIIMHY CII0SI Macjia Ha MOBEPXHOCTH BO/JIbI, €CIIU MTPU HAOJIO0ICHUH T10]] YTIIOM
60° K HOpMaJIi B CIIEKTPE OTPAXKEHHOT'O CBETAa BUHA 3HAYUTEIBHO YCUJICHHAS KEJITast TUHUN C
minHOM BosHbI A=0,589 mkM. [TokazaTens npenomiienus macia 1,4.

3. dudpakumnonnas pemerka cogepxut 200 mrpuxoB Ha | MMm. Ha pemietrky magaet HopMaabHO
MOHOXpomaTHueckuit cBet A=0,6 MKkM. MakcuMyM Kakoro nopsiika Jaet 3Ta peuerka?

4. N300pa3uth NpuMepHyI0 JUGPAKIIMOHHYIO KapTHHY, BO3HUKAIOILIYIO MPHU AU(pakiun
@payHnrogepa OT penIeTK U3 MATH OJAWHAKOBBIX IIEJIeH, €CITM OTHOUICHUE TIEPHOa PEIIETKH K
IIMPUHE PABHO TPEM.

Bapuant 7

1. YcranoBka aiis HaOmroeHus Kojiel, HploToHa ocBenaeTcss MOHOXPOMATHYECKUM CBETOM C
JuHOM BoJiHbI 600 HM, Magarmuii HopMaibHO. HallTH TONIIMHY BO3YIIHOTO CIIOSI MEXTY
JIMH30U U CTEKJITHHOW TUIACTHHOM B TOM MECTe, TJIe HaOII0JaeTCs YeTBEPTOE TEMHOE KOJIBIIO B
OTPa>XEHHOM CBETE.

2. Pacmiono)xeHHasi BEpTHKAJIBHO KIMHOOOpa3Has MbUIbHAS TUIEHKA HaOIronaeTcs mox yriiom 90°

K BEPTUKAJIM B OTPA)KEHHOM CBETE Yepe3 KPaCHOE CTEKJIO, IPOIYCKAIOLIee JIy4H ¢ JTMHOM
BoJIHBI 631 HM. PaccTrosiHue Mexay cocelHUMHU KpacHbIMU nosiocamu 3 MM. KakoBo paccrosiHue
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MEXIY COCEAHUMHU CHHUMH TT0JI0CaMH, €CITU HAOJIF0ACHUE BECTH CHHEE CTEKJII0, POy CKAIOIIee
CBET C [UTMHOI BOIHEI 460 HM?

3. Ha qudpakumonnyro pemeTky, coaepxamryto 400 mrpuxoB Ha | MM, mageT HOpMaIbHO
MOHOXPOMATHYECKHUH CBET ¢ JIMHON BOIHBI A=0,6 MkMm. HaiiTu oGriee uncino nudpakiimoHHbIX
MaKCHMYyMOB, KOTOpBIE JJaeT 3Ta pemnierka. OnpeaenuTs yroi ¢ JuQpaKkiiui, COOTBETCTBYOIIHN
MOCJICTHEMY MaKCHMYMY.

4. N3006pa3uth NpuMepHyIo JUGPaAKIIMOHHYIO KapTUHY, BO3HUKAIOLIYIO MPU AU(pakiuu
@®payHnrogepa OT peIeTKH U3 MIECTH OAMHAKOBBIX IIEJICH, €CIM OTHOIICHHE IePHO/Ia PEIIETKH K
HIMPUHE PABHO JIBYM.

BapuanT 8

1. YcranoBka [uig HaOmroaeHus Kosel, HploToHa B OTpaK€HHOM CBETE OCBEIAeTCs
MOHOXpoMaTHuecKuM cBeToM A=500 HM, nagaromuM HopManbHO. [IpocTpancTBO Mexay
JIMH30M U CTEKJISHHOU IUTACTUHKOM 3al0JIHEHO BoAou. IToka3aTens nmpesomiieHus BOAbI paBeH
1,33. HaiiTu TONIUHY €05 BOABI MEXy JIMH30M U CTEKJITHHOM IJIACTUHON B TOM MECTE, Ilie
HaOJII0AaeTCs TPEThE CBETIIOE KOJIBLIO.

2. B TOHKO# KIIMHOOOpa3HOH IJIaCTUHKE B OTPAKEHHOM CBETE IPU HOPMaIbHOM IaJIeHUH JIydeit
¢ IUTMHOM BONHBI 450 HM HAaOMIOAIOTCS TEMHBIE HHTEP(EPEHIIMOHHBIE MTOJIOCHI, PACCTOSIHUE
MeXy KoTopbiMu 1,5 MM. HaliTh yron Mexay rpaHsMU IUTACTUHBI, €CIIH IT0KA3aTelb
IIPEJIOMJIEHUS IIJIaCTUHBI 1,5.

3. Ilpu ocBemeHn# TUPPaKIUOHHON PEIIETKH OSJIBIM CBETOM CIIEKTPBI BTOPOTO M TPETHETO
HOPSIKOB NEPEKPBIBAIOT Apyr Apyra. Ha kakyto AIMHY BOJIHBI B CIEKTPE BTOPOrO MOpsiAKa
HakIapIBaeTcs (hruoseroBas rpanuna A=0,4 MKM CIIEKTpa TPETHETO MopsiaKa?

4. 300pa3uTh NpuMepHYI0 AU(QPaKIHOHHYIO KapTUHY, BOSHUKAIOIIYIO NPH JU(PPAKIUU
@payHrogepa oT peleTKH U3 HIECTH OAMHAKOBBIX 1eJIeH, €CIM OTHOLICHHE IIepHoJia PEIeTKU K
LIMPHUHE PABHO TPEM.

Bapuant 9

1. YcranoBka jiis HaOmoeHus Kosel HploToHa B OTpakeHHOM CBETE OCBELIaeTCs
MOHOXPOMAaTHYECKUM CBETOM, NaJaI0IUM HOpMaabHO. Ilociie Toro Kkak nmpocTpaHCcTBO
MEXy JIMH30U U CTEKJITHHOM IJIaCTUHKOMW 3alIOJIHWIIN KUIKOCTBIO, PainyChl TEMHBIX
KoJiel] yMeHbIIInuch B 1,25 pasa. Halitu nokasarens npeaoMIIeHUs KUIKOCTH.

2. IIpu ocBenieHnH KIMHOOOPa3HON TUIACTUHKY MTyYKOM HapajliedbHbIX JTydel HaTpHUeBOTro
iaMeHu A1=589 HM, magaronmx HOpMaIbHO K MTOBEPXHOCTH, 00Pa3yIOTCsI HHTEPPEPEHIINOHHBIE
MOJIOCHI, TPUYEM Ha [JiuHe B 13 MM ykiagsiBaeTcst 46 TEMHBIX MOJIOC. 3aT€M TUIACTUHKY
OCBEILAIOT CBETOM C JVINHOHN 22=499 HM. OnpeenuTh YUCiIo TEMHBIX [10JIOC, YKJIaIbIBAIOIINXCS
B 9TOM CJIy4ae Ha TOW ke JIJTNHE.

3. Ha nudpaxnuonnyto pemerky, coaepsxamyto 500 mrpuxos Ha 1 MM, najaeT B HalpaBIeHUU
HOpPMAaJIM K €€ OBEpXHOCTU Oenblil cBeT. CIIEKTp NpoenUpyeTcs IOMEIIEHHOM BOIU3U peleTKN
JIUH30H Ha 3KpaH. OnpenenuTs MUPUHY CIIEKTpa IepBOro MopsaKa Ha IKpaHe, eCIU PACCTOSHUE
d muH3BI 10 9kpaHa paBHO 3 M. ['panunbl BuAMMOCTH criekTpa Akp=780 HM, Ao=400 HM.
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4. 300pa3uTh NpUMEpHYI0 AU(PAKIIMOHHYIO KapTHHY, BO3HUKAIOILYIO IPH JUPPaKLUU
@®payHrogepa oT pereTK U3 TPeX OJANHAKOBBIX IIEJIeH, €CITH OTHOIICHUE MEPHOAa PEIIETKH K
IIMPHHE PABHO YETHIPEM.

BapuanTt 10

1. Cobuparoiias IMH3a MMOJI0KEHA Ha IUIOCKYIO CTEKISIHHYIO IIJJACTUHKY, IPUUYEM BCIIECTBUE
nonaAaHus MbUTA MEXIY JUH30M U TUIACTUHKON HET KOHTaKTa. JluaMeTpsl MATOro 1
MATHAIATOTO TEMHBIX KoJiel, HpioToHa, HaOmoaeMbIX B OTPaKEHHOM cBeTe A=589 HM, paBHBI
0,7 u 1,7 mm. OnipeiennuTh pagnyc KpUBU3HBI TOBEPXHOCTH JIMH3bI, OOPAIIEHHON K IJIACTHHKE.

2. Ha mutockoii mpo3pauHoii moBepXHOCTH 00pa3oBaHa TOHKAs MPO3payHasi MiIeHKa TOJIIIMHON
0,396 mxMm. Kakyro okpacKy mpUMeT IJIEHKA MPU OCBEIICHUU €€ OENIbIM CBETOM, MaJar0IINM 0T
yriom 30°. Tlokazarens npenoMieHus miaeHkn 1,4.

3. Ha qudpakuronnyto pemetrky c¢ nepuoaom d=10 mxm o yriiom 0=30° magaet
MOHOXPOMAaTHYECKHH CBET ¢ MInHON BOoHBI A=600 HM. Onipeienuts yroia ¢ 1udpakuuy,
COOTBETCTBYIOIIUN BTOPOMY INIaABHOMY MaKCUMYyMYy.

4. N300pa3uth NpuMepHyIo JUGPAKIIMOHHYIO KapTHHY, BO3HUKAIOLIYIO MPHU AU(paKkiuu
@payHnrogepa oT pemeTk U3 YeThIpeX OJUHAKOBBIX IIEJIeH, €CIIH OTHOIICHUE ITePHOaa
PELIETKH K IIUPUHE PABHO YETHIPEM.

BapuaHThI 3a1aHUIl 1JIs1 KOHTPOJIbHOH padoTsl 3
Pa3nemnnr:
- TEOMETPHUYECKasl ONTHKA,
- uHTepQepeHIus,
- mudpakuus,
- KPUCTAJUIOONTHKA, TOJIIpU3aLys,
- TEIJIOBOE U3JIyUYCHHE.

Bapwuanr 1

1. Haiitn moctpoeHneM Xoj Jy4a oTpaxeHHs B BbImykioMm 3epkaie. (F — ¢oxye, OO’ —
OIITHYECKAst OCh)

2. YcranoBka s nonyuyeHus koner HeroToHa ocBemaeTcsi OeIbIM CBETOM, MaJar0IIUM 110
HOpMaJId K TOBepXHOCTH. Pammyc xkpuBu3Hel R=5M. HaOmronenue Bemercs B
npoxonsuieM csere. HaliTu paguycsl rc U Iy ueTBepTOro cuHero konbua (A, =400 am) u

TPETHETO KPacHoro Konpia (4, =630 Hm).

3. MbuibHas MieHKa, pacloyioKeHHas BEpTUKAIbHO, 00pa3yeT KIWH BCJEICTBUE CTEKaHUs
xuakoctu. [lpu HaOmoneHun WHTEPPEPECHIIMOHHBIX TOJIOC B OTPAKEHHOM CBETE
pTyTHOM nyru (A =546.1 HM) OKa3aJIoCh, YTO PACCTOSTHUE MEXKY MATHIO TIojlocamMu [ =2
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cM. Haiitu yron y xiuHa. CBeT majaeT MEPICHIUKYJISIPHO K IMOBEPXHOCTH IIJICHKH.
[Tokazarenb mpesoMIIeHUS] MbUTBHOM BOJIBI 1 =1.33.

4. Tloctpouts mno [roiireHCy BOJHOBbIE (POHTHI U HaMpaBiICHUS PACIPOCTPAHECHUS
OOBIKHOBEHHOTO M HEOOBIKHOBEHHOI'O JIyuyell B IOJIOXHUTEIBHOM M OTPULIATEIBHOM
OJIHOOCHBIX KpHUCTaIaX, ONTHUYECKAs] OCh KOTOPOTO: JIEKHUT B IJIOCKOCTH IMAJICHUS U
napajuleJbHas IOBEPXHOCTH KPUCTAJLIA.

5. H300pa3uth nmpuMepHYIO IU(PPAKIMOHHYIO KAPTHHY, BOZHHUKAIOIIYIO NMPH AU(paKIuu

d)payHFO(l)epa OT PCHICTKU U3 YCTBIPCX OAMHAKOBBIX meneﬁ, CCJIM OTHOIICHHUEC ICpUoaa
PCHICTKHU K IIUPUHC IICIIA PABHO TPEM.

6. Ilmockas MOHOXpoMaTuyeckass BOJHA M HMHTEHCHUBHOCTBIO lo MajgaeT HOpMalbHO Ha
HENPO3pavHbIil JKpaH C KPyIJbIM oTBepcTueM. KakoBa MHTEHCHBHOCTH | 3a 5kpaHOM B
TOYKE, AJI1 KOTOPOW OTBEPCTHE: a) paBHO INepBoi 30He dpeHens; BHEUIHEW MOJIOBUHE
nepBoif 30HbI; 0) AnadparmMa OTKPHIBAET MOITOPHI 30HBI DpeHerns.

7. Ilmockas MOHOXpOMATHYECKass BOJIHA MaJaeT HOPMaJlbHO HA  HEMPO3pavyHylo
HOJIYTJIOCKOCTb. 3a MOJIYIUIOCKOCTBIO pacrosioxkeH dKkpaH. [lokasats Ha cnupanu Kopaio
BEKTOPOB HANPSKEHHOCTU 3JIEKTPUYECKOTO IOJIs, YKa3bIBAIOIIMX HAa OTKPBITHE MEPBOI
30HsbI [llycTepa u cymMsbl AByX nepBbIX 30H Lllycrepa.

8. Ilnmockas MOHOXpoMaTHMyecKkas BOJHA C MHTEHCHUBHOCTHbIO lp majaeT Ha HENpO3payHbId
JIMCK, 3aKPBIBAIOIIMI [ TOUYKHM HaOmroneHus P: a) B qucke MOMeIaeTcst TONbKO MepBast
30Ha @peHenss; 6) B IUCKE MOMeEIIalOTcA INepBble Tpu 30HBI Ppenens. IlocTpouth
CBETOBOI BEKTOP PE3YJIBTUPYIOIIErO CBETOBOTO MOJIA ¢ NOMOLIbIO criupanu OpeHerns.

9. CreneHb NOJApU3ANMKM YaCTUYHO MOJSpU30BaHHOTO cBeta P=0.75. HaliTu oTHOmIEeHUe
MHTEHCUBHOCTU TOJIIPU30BAHHOM COCTABJISIONIEH H3TOrO0 CBETa K WHTEHCHUBHOCTHU
€CTECTBEHHOU COCTABIIAIOIIEH.

10. MomHocTh u3ny4eHuss abcoatoTHO dyepHoro Tema 34 kBrt. Halitu TemmepaTtypy 3TOro
Tena, eCIM U3BECTHO, YTO MOBEPXHOCTh ero paBHa 0.6 M2. AGCOTIOTHO YEpPHOE Telo
Haxoautca npu temneparype Ti=2900 K. B pe3ynbTaTe OCTBIBaHMS 3TOr0 Tela JJIMHA
BOJIHBI, HA KOTOPYIO MPUXOJAUTCS MAKCUMYM CHEKTPaIbHOM MJIOTHOCTU SHEPTeTHUECKOM
CBETUMOCTH, N3MeHm1ach Ha AA=9 MxM. [lo kakoiif Temneparypsl T2 oxmnagunoce Teno?

Bapuanr 2

1. HaiiTn moctpoeHuem MoiokeHHe 3epKana u ero (okyca s ciiydas MOKa3aHHOTO Ha
pucyHke, rae P u P* - conpsipkeHHbIE TOUKH.
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2. Haiitu paccrosane AlwMexay ABaANaTbIM W JBAAIATh MEPBBIM CBETJIBIMH KOJIbIIAMU
HproToHa, ecnm paccTOSHUE MEXIy BTOPBIM M TPETbUM paBHO 1 MM, a KOJbla
HaOJIOAI0TCA B OTPAXKEHHOM CBETE.

3. B oueHb TOHKOH KJIMHOBHJHOW TUIACTMHKE B OTPAXKEHHOM CBETE MPU HOPMAILHOM
naJicHuu HaOII0IAr0TCsl WHTEP(EPEHIIMOHHBIE TTOJIOCH. PaccTosiHre MEXIy COCeTHUMU
TEMHBIMHU TI0JIOCaMU Ax = Sym . 3Has, 9TO JJIMHA CBETOBOM BOJIHBI paBHa A = 580mMm, a
MoKaszaTeNlb TPEJOMJICHHS IUIaCTUHKM 7 =1,5, HalTH yroim « Mexay TrpaHsIMu

IIJTaCTUHKU.

4. Tloctpouts mo [ItoiireHcy BONHOBBIE (POHTHI M HAMNPABICHUS PACHPOCTPAHECHUS
OOBIKHOBEHHOT'O M HEOOBIKHOBEHHOI'O JIyded B IOJIOKUTEIBHOM U OTPHUIATEIbHOM
OJHOOCHBIX KpHUCTaUIaX, OINTHYECKAass OCh KOTOPOrO: IEPIEHIUKYJSpHA IUIOCKOCTH
NaJICHNs JIyda U MapajjiesIbHast IOBEPXHOCTH KpUCTAJLIA.

5. M3o0pa3uth npuMepHyl0 AU(PPaKIMOHHYIO KapTHUHY, BO3HUKAIOIIYIO MpU AU(pakuuu
@paynrodepa OT peHIeTKH W3 TPeX OJWHAKOBBIX IIEJeH, €ClU OTHOIICHHE IMepHOAa
PELIETKH K IHUPHHE LIeJIM PABHO ABYM.

6. Ilmockas MOHOXpOMaTumyecKass BOJHA M HMHTEHCHUBHOCTBIO o MagaeT HOpPMalbHO Ha
HEIPO3padHbIil dKpaH C KPyriblM OoTBepcTHEeM. KakoBa MHTEHCHBHOCTH | 3a 3kpaHOM B
TOYKE, AJI1 KOTOPOM OTBEPCTHE: a) PaBHO MepBoil 30He PpeHens; BHYTPEHHEH MOJI0BUHE
nepBoi 30HBI; 0) chenanu paBHBIM NepBOoil 30He DpeHens M 3aTeM 3aKpbUIM €ro
IIOJIOBUHY 110 TUAMETPY.

7. Ilnockas MOHOXpOMaTHMdeckas BOJHA IMaJaeT HOPMalbHO Ha HENPO3payHYIo
HOJIYTJIOCKOCTb. 3a MOJIYIUIOCKOCTBIO pacrosioxkeH dKpaH. [lokasats Ha cnupanu Kopaio
BEKTOp HANpsHKEHHOCTH 3JIEKTPUYECKOTO IO yKa3blBAalollee Ha OTKPBITHUE IEPBOTO
MUHUMYMa U COCETHETO C HUM MaKCHUMyMa.

8. Ilnmockas MOHOXpoMaTHMyecKkas BOJHA C MHTEHCUBHOCTHIO lp IajaeT Ha HENpO3payHbId
JIMCK, 3aKpBIBAIOIIMI [l TOUKU HabmoneHus P: a) aucka Her; 6) B AMCKE MOMELAIOTCS
nepBbie ABe 30HbI @peHens. [locTpouTs CBETOBON BEKTOP PE3YJIBTHPYIOILIETO CBETOBOTO
H0JIS C IOMOIIBIO criupany OpeHerns.

9. Crenenp Modsipu3alliyd YaCTUYHO Mojsipu3oBaHHoro ceera P=0.25. Halitu oTHomieHue
WHTEHCUBHOCTU TOJIIPU30BAHHOM COCTABJISIONIEH H3TOr0 CBETa K WHTEHCHUBHOCTHU
€CTECTBEHHOW COCTaBJISIOLIEH.

10. MomHocTh u3ny4eHus abcoatoTHO dyepHoro Tenma 34 kBrt. Hailitu TemmepaTtypy 3TOro

Telna, eclIM U3BECTHO, YTO TIOBEPXHOCTH ero paBHa 0.6 M2,

1.2 Cniucoxk BONPOCOB U (MJIM) 32JaHUH ISl POBEACHUSA MIPOMEKYTOUYHOM aTTecTAlluu
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Jlnis mpoBeZieHHs TPOMEXYTOUHON aTTeCTallil PEKOMEHIyeTCs MCIOJIb30BaTh BapUAHTHI
3ananuii (20 BapuaHTOB) M3 yueOHOTO Mocobus “Onrtuka: Yuebnoe nocodbue/Coct. H.A. Pynp,
A.H. Ceprees. Apl'Y — SApocnasns, 2001. — 114 ¢.”

CnHcok BONPOCOB K IK3aMEHy

. [TpeqmeT onTHKH.

. [llkana 351eKTPOMAarHUTHBIX BOJIH. BOJTHOBBIE 1 KBAaHTOBBIE IIPOSBICHUS.

. YpaBHeHust MakcBeinna. BonHoBoe ypaBHEHUE.

. Ilnockas u cepudeckas BoiHBL [10nepedHOCTh 3IEKTPOMAarHUTHBIX BOJIH.

. IlnotHOCTH MOTOKA Hepruu. JlaBneHue cBera. IHTEHCUBHOCTb.

. Honspuzanus. 3akon Manoca. Dinuntuyeckas moJaspUu3alius.

. 3aKOHBI IPEJTOMIIEHUS U OTPA’KEHUS KakK CIIEICTBUE ypaBHEHU MakcBea.

. @opmynel Openens. Yron bprocrepa. Koaddunment orpaskeHus mpu HOpMaTbHOM HaieHUH.

. Ilpenensuslit yroia. [lonmHoe BHyTpeHHee oTpaxkeHue. HeoqHOpoaHas MOBEPXHOCTHAsI BOJIHA.

10. BosiHoBoit nyr. CniektpanbHast mi1oTHOCTh. MHTerpan dypee.

11.BonnoBoit naket. ['pynmnoBast ckopocTts. @opmyia Panes.

12. EcTecTBeHHast IMpUHA CIIEKTpaiabHON muHuK. D¢ dekt Jomnepa. Ymmpenue
CHEKTPAJIbHBIX JINHUM.

13.UaTepdepenmus. OnbiT FOHTA.

14 Knaccruueckne nHTEp()EpEHIIMOHHBIE OTIBITHI.

15.IIpocTpancTBEHHAs KOT€PEHTHOCTh. 3BE3AHBIN HHTEpdepomeTp MaiikenbcoHa.

16.BpeMeHHast KOTEPEHTHOCTb.

17.J1ByxiydeBas uHTepEpeHIUs B TOHKUX TJICHKAX.

18.IIpocBeTieHNE ONTUKH.

19.ITosocs! paBHOM TOJIIKMHBI U PaBHOTO HAKJIOHA.

20.IsyxmyueBnie uaTepdepomerpsl. Kiaccnueckuit uatepdepomerp MaitkenbcoHa.

21.MuoromyueBas uarephepenuus. Dopmyis Jipu.

22 Nurepdepomerp Padbpu-Ilepo. CriekTpanbHble XapaKTEPUCTHKH.

23.IIpumMeHenue MHOTOTyueBoi uHTepepeHnn. arepdepeHnoHHbIe PUITBTPHI,
MHOTOJTy4€BbIE OTPAXKATEIH.

24 Tudpakuus. Hpuamun [oiirenca-dpeners.

25.30onb1 @penenst. Cnupans Openens. 30HHasA MJIACTUHKA.

26. Iudpakuus OpeHens Ha IPSIMOIUHEHHOM Kpae moryoeckoHeuHoro 3kpana. 3ousl Llycrepa.
Cnupans Kophio. UnTerpanst @penerns.

27. Indpakuus Ha TOTOJHUTENBHBIX SKpaHax. Teopema babune.

28. Nudpakuus Opaynrodepa. dudpakuus Ha meTu.

29 Tudppakuus @paynrodepa Ha MPSIMOYTOILHOM U KPYTJIoM oTBepcTusixX. JudpaximonHas
pacxogumocTsb ayva. Iudpakuus dpayHrodepa Ha TOMOTHUTENBHBIX KpaHaXx.

30.Audpakuus @paynrodpepa Ha N mapaieaTbHbIX PABHOOTCTOSAIINX OJUHAKOBBIX IIEIISX.

31. AMmmutyaHas U pakuoHHas PelIeTKa.

32.CunyconganbHast TUPPaKIUOHHAS PEIIETKA.

33.Meton Panes mia audpakiun Ha IEpUOJUUECKON CTPYKTYpE.

34.®a3o0Bast qUQPaKIUOHHAS PEIIeTKa.

35.0nementsl Pyphe-oNTUKH, IPOCTpaHCTBEeHHAs! puiabTpanus. Meron A66e GpopMupoBaHus
n3zobpaxxenus. Merox Llepauke Bu3yanuzanuu (pa3oBbIX OOBEKTOB.

36.Pa3pematomiasi cHocoOHOCTb TEJIECKONA U MUKPOCKOIA.

37. Audpakuus Bynsda-bparra. Audpaxius Ha CTOSINX yIbTPa3ByKOBBIX MEXaHHUECKUX
BOJIHAX.

38.®Pu3nveckre 0CHOBBI roJorpaduIecKoi 3ancy 1 BOCCTAHOBIICHUS H300paKeHUSI.

O 0 1N DN K~ W —
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I'onorpamma mockoii u cpepuieckoit BOJH.

39.0ntuka npoBoaaumx cpel. KommiuekcHblil mokasarens npeaomiaeHus. OTpaxxeHue ot
MOBEPXHOCTH MTPOBOAHHKA.

40.ITornomenue cera. 3akoH byrepa-Jlambepra.

41.Knaccudeckas Teopus 3IeKTpoHHOU Aucniepcu. HopmanpHas, aHoManbHast TUCTIEPCHS.

42.Jlucniepcus B MOHHBIX KpUcTajliax. Jlucnepcus B MeTalax U IUIa3Me.

43.Paccesinue cBera.

44.OneMeHTbl KPUCTAJUIOONTHKH.

45 DOnnuncoup nmyueBbix ckopocteil. [loctpoenue ['toiirenca 1jis 0THOOCHBIX KPHCTAJUIOB.

46.JIuneiinoe nBynyuenpenomieHue. [lonspuzannoHubie NpU3MBbl.

47 .Onextpoontrueckue 3¢ dektsl Keppa, [lokkenbca. ckyccTBeHHast onTHuecKast
aHU30TPOINHUSL, 00YCIOBICHHASI MEXaHUYECKUMH HATIPSKECHUSIMHU.

48.9¢dexT 3eemana. DIeKTpoHHAS TEOPHUs HOpMaTbHOTO d(dekTa 3eemaHa.

49.EcTecTBeHHOE BpallleHUE MIOCKOCTH noJigspu3anuu. Kpyrosoe n1ByiaydyenpeioMiIeHHeE.

50.BpaiiieHue miIoCKOCTH MOJIIpU3aluu B MarHuTHoM mnosne. Dddext Dapazes.

51.13nyuenue BaBunosa-YepeHnkona.

52.V3ny4yenne abCONIOTHO YEPHOrO Tella, OCHOBHBIC IOJIOKEHHs. 3aKOHBI TEIUIOBOTO

U3ITy4EHUS.

53.®opmyna Panes-JxuHca.

54.®opmyina [1nanka.

55.3akon Credana-bonbnmana.

56.3akoH cmemieHus Buna.

57.®dusnveckrie OCHOBBI ONITHYECKOT0 KBAHTOBOTO TeHeparopa. Jlazep.

58.HenuuelHple sIBJICHUS B ONITHKE.

59.@orordpdexr. [Tonstue BHyTpeHHETO hoTodhPeKTa.

60.9¢dexr Kommnrona.

61.3akoHbl reoMeTpruuecKoi onTukH. [Ipeaensl UX TPUMEHUMOCTH.

62.0nTudeckas cuia chepruuecKoi TOBEPXHOCTH.

63.Dopmyna ToHKoi TuH3EL. [locTpoeHre n300paXkeHs C MOMOIIBI0 TOHKOW JTMH3BI.

64.KapanHanbHble TUIOCKOCTH U TOUYKH LIEHTPUPOBAHHOMN ONTUYECKOHN CUCTEMBI (TOJICTON

JIMH3bI) U IOCTPOEHUE N300paKeHHUS.
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l'[paBn.ﬂa BBICTABJICHHUA OLICHKH HA 3K3aMCHE.

B sKk3aMeHanMoHHbIe OMIIET BKIIOYAEeTCs ABa TEOPETUUYECKHX Borpoca. Ha moAroTosky k
OTBETY Aaercs He MeHee | yaca. [lo uToram sk3ameHa BBICTABJISETCS OHA U3 OLIEHOK:
OTJINYHOY, «XOPOILIOY», «yIOBIETBOPUTEIBHOY WIH «HEYIOBIETBOPUTEIbHOY. OLEHKH
OTIPENIeNAIOTCS YPOBHEM CPOPMUPOBAHHOCTH KOMIIETEHITUH.

Onenka «OTIHYHO» BBICTABIISAETCS CTYACHTY, KOTOPbIN IEMOHCTPUPYET IIyO0OKO€E U
IIOJIHOE BJIQZICHUE COICP )KaHUEM MaTepualla U MOHATUHHBIM allapaToM KJIACCUUECKON (DU3UKH;
YMEET CBA3BIBATh TEOPHUIO ¢ MPAKTUKON. CTyAEHT AaeT pa3BEpHYTHIE, IIOJHBIE OTBETHI Ha
BOIPOCHI 9K3aMEHAIIMOHHOI0 OUJIeTa U IONOJIHUTEIbHBIE BOIIPOCH, COOIIOAAET JIOTHYECKYIO
II0CJIEI0BATENbHOCTD IIPU U3JI0KEHUU MaTepuaa.

Onenka «Xopouo» BbICTABISAETCA CTYACHTY, OTBET KOTOPOTO Ha 3K3aMEHE B 1IEJIOM
COOTBETCTBYIOT YKa3aHHBIM BBIILIE KPUTEPHUSAM, HO OTIMYAETCS MEHBIIEH 00CTOSTENBHOCTBIO,
ri1yOuHON, 000CHOBAaHHOCTBIO M MTOJIHOTOM. B 0TBeTE NMEIOT MECTO OT/Ie/IbHBIE HETOYHOCTH
(Hecy1eCTBEHHbIE OIIMOKH), KOTOPBIE UCIPABIISAIOTCS CAMUM CTYAEHTOM I0CJE
JIOTIOJTHUTEBHBIX U (M) YTOUHSIOIIKUX BOIIPOCOB 3K3aMEHATOPA.

Onenka «Y10BJIeTBOPHUTEIBHO» BBICTABIISIETCS CTYACHTY, KOTOPBIH 1aeT HELOCTATOYHO
IIOJIHBIE U MOCTIeI0BATENbHbBIE OTBETHI HA BOIIPOCH! AK3aMEHALIMOHHOTO Omiera U
JIOTIOJTHUTEIIbHBIE BOIIPOCHI, HO IIPU 3TOM JEMOHCTPUPYET YMEHUE BBIJCINUTD CYIIECTBEHHBIE U
HECYIIECTBCHHbIE TPU3HAKN U YCTAHOBUTh IPUYUHHO-CIIEACTBEHHBIE CBs3U. [IpH n3noxxeHun
OTBETOB JOIYCKAIOTCS OIINOKU B ONPEAEIEHUN U PACKPBITUN HEKOTOPBIX OCHOBHBIX ITOHATHH,
TEPMUHOB, B ()OPMYJIMPOBKE MOJIOKEHHUH, KOTOPbIE CTYAECHT 3aTPyAHAETCS HCIPABUTh
camocTrosTenbHo. [Ipy apryMeHTanuu oTBeTa CTyJeHT He 00OCHOBBIBAET CBOU CyKaeHUs. Ha
YacTh JONOJIHUTENIBHBIX BOIIPOCOB CTYEHT 3aTPYAHAETCS 1aTh OTBET WM 1aeT HEBEPHBIE
OTBETHI.

Onenka «Hey10B/1eTBOPUTEIBHO» BBICTABIAECTCA CTYACHTY, KOTOPBII 1IEMOHCTPUPYET
pa3po3HEHHbIE, OECCUCTEMHBIE 3HAHUS; OECIIOPSIOUHO U HEYBEPEHHO U3J1aracT MaTepuai; He
yYMEET BBIAEIATH [NIaBHOE U BTOPOCTENIEHHOE, HE YMEET COEIUHATh TEOPETHUECKHUE MOJIOKEHUS C
IPAKTUKOM, TOMyCKaeT rpyOble OMNOKY TP ONPEEIIEHUN CYITHOCTH PACKPHIBAEMBIX MOHATHUH,
SBJICHUH, BCJIEACTBUE HETOHUMAHUS UX CYIIECTBEHHBIX U HECYILIIECTBEHHBIX TPU3HAKOB U
CBSI3€H; 1a€T HETIOIHbBIE OTBETHI, JJOTMKA U MOCIEI0BATENbHOCTD U3JI0KEHHS KOTOPBIX UMEIOT
CYLIECTBEHHbIE M IPUHLUIINAIIBHBIE HAPYLIEHHUS, B OTBETAX OTCYTCTBYIOT BBIBOJIBI.
JlononHUTENbHBIE M YTOUHSIONINE BOPOCH! IK3aMEHATOPa HE MPUBOAAT K KOPPEKIIUH OTBETOB
cTyaeHTa. Ha OCHOBHY!O 4acTh JJONOJHUTEIbHBIX BOIPOCOB CTYEHT 3aTPYyJHAETCS AAaTh OTBET
WIM JA€T HEBEPHBIE OTBETHI.

Onenka «HeynoBneTBOPUTENBEHO» BBICTABIAETCS TAKXKeE CTYJEHTY, KOTOPBIH B35
9K3aMEHALIMOHHBINA OMJIET, HO OTBEYATh OTKAa3aJCs.



IMpuiaoxenne Ne2 k padoyeil nporpamMme IUCHHUILIMHBI « OnITHKA »
MeTtoauyeckue ykazaHusi AJsl CTY/IEeHTOB 110 OCBOCHH IO TUCHUTIIUHBI

OcHoBHOM (hopMO#i N3T0KEHUS yueOHOro MaTepuaiia o AucuuiuinHe «l'eomerpuueckast
U BOJIHOBAas ONTHKa» ABIAIOTCS JIEKUMHU. 3aKpeIUIEHHE TEOPETHUUECKOIo Marepuana u
nproOpeTeHNe HAaBBIKOB €ro MPUMEHEHUS OCYILIECTBISETCA Ha NMPaKTHUECKUX (pelieHue 3a1a4)
U 1a00paTOpHBIX ((PU3NIECKUI PAKTUKYM) 3aHATHSAX.

Jlisl yCHEemHoro OCBOEH!Us TUCIUILIMHBI OYEHb BaXKHO PEIIEHUE JJIOCTaTOYHO OOJBLIOro
KOJIMUECTBA 3aJ1a4, KaK B ayJIUTOPUHU, TaK U CAMOCTOATEIbHO B KAUECTBE JOMAIIHUX 3aJaHUU.
[Tpumepsl pemeHust 3ajnad  pa3OuparoTCs Ha JEKHUSIX M MPAKTUYECKUX 3aHATHUAX, MpU
HEOoOXOJUMOCTH 110 Haubojee TPyAHBIM TeMaM IPOBOJATCS  JONOJHUTENIbHbIE U
WHIVBUAYaJIbHbIE KOHCYNbTaUMU. lLlemp NpakTHMYECKMX 3aHATHM — TIOMOYb YCBOUTH
(dyHIaMeHTaIbHBIE TOHATUS W OCHOBBI H3Yy4aeMOW IUCHMIUIMHBI, HAyYUTHhCS TNPUMEHATH
NOJyYeHHbIE TEOPETHUYECKHE 3HaHMsS Ha IpakTuke. [l peleHus Bcex 3ahad HeoOXOIuMo
3HaThb U INOHUMAaTh JIEKUMOHHBIM MaTepuain. [loaToMy B mporecce M3yuyeHUs AUCLMIIINHBI
PEKOMEHAYETCSl PETYJIIPHOE MOBTOPEHHME MPONACHHOTO JEKIMOHHOrO Marepuana. Marepuai,
3aKOHCIIEKTUPOBAaHHBIA Ha JIEKIUSAX, HEOOXOOUMO MpopadaThiBaTh, MCIONb3Ys IS 3ITOrO
YU4EOHUKH M y4eOHO-METOUYECKUEe OCOOMsI, KOHTPOIUPOBATh U KOPPEKTUPOBATH MOJYyUCHHbIE
3HaHMSI W HaBBIKM, KOHCYJBTUDPYSACh C IpENOJaBaTeNsIMU, BEAYIIMMH TEOPETHYECKHE U
IIPAKTUYECKUE 3aHATHS.

bonbiioe BHMMaHME JODKHO OBITH YJEJIEHO BBIIOJHEHUIO JOMallHEe paboTel. B
Ka4yecTBe 3aJaHUM AJI CaMOCTOATENBbHOM pPaboThl J0Ma CTyAEHTaM MpeUlaratloTcs 3aiadi,
AQHAJIOTMYHBIE pa300paHHBIM Ha JIEKUUAX M NPAKTUUECKUX 3aHATUAX MM HEMHOro Oosee
CJIO’KHBIE, KOTOPBIE SABJISIOTCS PE3yJIbTaTOM 00BEINHEHHSI HECKOJIBKUX 0a30BbIX 3ajau.

N3zydenne oOmiel GU3MKHA HEBO3MOXKHO 0€3 (PHU3NUECKOro MpakTUKyMa — J1a00paTOpHBIX
pabot. '/paMOTHO NOCTaBIEHHBIN U MPOBEAEHHBIN SKCIIEPUMEHT BBIABISIET JE€TAIH, KOTOPbIE NIPH
TEOPETUYECKOM PACCMOTPEHMM MOIVIM Obl I0Ka3aTbCs HECYIIECTBEHHBIMH, IO3BOJSET IpU
BHEUIHEW IPOCTOTE KIACCHYECKUX METONMK WU DSKCIEPUMEHTOB OLICHUTh HUX KpacoTy Hu
u3secTBO. /1 TOoro 4ro6s! 1ab0paTOPHBIE 3aHATHS MPUHOCUIN MaKCUMaJIbHYIO MOJb3Y, IEPE
UX BBIMOJIHEHUEM HEOOXOJMMO O3HAKOMUTBCS C (DPU3MUECKUMH SIBICHUSMM, HU3y4aeMbIMH B
paboTe, TeOopHel 3TUX SBJICHUMN, HUCIOJIB3YEMBIMH JKCIEPUMEHTaIbHbIMU MeToaaMu. Ocoboe
BHUMaHME CllelyeT 00paTUTh Ha 00pabOTKY pe3ysIbTaTOB U3MEPEHUIl.

IHoaroroBka Kk 3k3amMeHy

DK3aMEHAIMOHHAs CeCCHs - 3TO CepUs 3K3aMEHOB, YCTAHOBJIEHHBIX Y4YEOHBIM IJIAHOM.
WHTrepBann Mexay sk3amMeHamMu 3-5 JHEH HYXHO HCIOJIb30BaTh IS CHCTEMATU3ALUU YKe
uMmeroniecss 3HaHui. Ha KoHcynbTanmmm nepen 5K3aMEHOM IPENoJaBaTelId OTBETAT Ha
BO3HUKILIKE BONpOCHl. BHauane cieayeT NpocMOTpPETh BeCh MaTepuand IO CAABaEMOM
JUCLHUIUIMHE, OTMETUTh A ceOs TpyAHble Bompochl. OOs3aTenbHO B HMX pazoOparbed. B
3aKJII0UYEHHUE €IlIe pa3 1Ies1eco00pa3HO NOBTOPUTh OCHOBHBIE MOJIOKEHUS.

TpeboBaHus K OpraHu3alMM MOJArOTOBKM K 3K3aMEHaM Te€ K€, 4TO U IPU 3aHATUSIX B

TE€YEHHUE CEMECTPA, HO COOII0aThCSI OHU JIOJIKHBI 00JIee CTPOro:

- OYEHb BAXXKHO COOJIIOZCHUE PEXKUMa JIHSA; COH HE MEHee 8 4YacoB B CYTKH, 3aHATHUS
3aKaH4YMBAIOTCS HE MO3/HEE, 4eM 3a 1-2 yaca 10 cHa. OnTUManabHOE BpeMsl 3aHATHM - YTPEHHUE U
JHEBHBIEC Yachl. B mepepbiBax MexAy 3aHATHAMHM PEKOMEHAYIOTCS MPOTYJIKHA Ha CBEXEM BO3AYXE,
HEYTOMUTEIIbHBIE 3aHATHSI CIIOPTOM;

- HaJMYME XOpOLIMX COOCTBEHHBIX KOHCIEKTOB JEKIMH (C KOMMEHTapusMH U
3aMeTKaMHM, BBINIOJHEHHBIMU B TE€UEHHME cemecTpa). Jlake B TOM ciydae, eciu Oblia MpoIylieHa
Kakas-1100 JIeKIHs, HE0OXOJUMO €€ BOCCTAHOBUTB;

- IIpY MOATOTOBKE K 3K3aMEHY JOJIKHBI OBITh 3apaHee MoJ00paHbl XOpollue y4eOHUKU
(Hy, XOTs1 OBI OJTHH).
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