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1. lesiu 0CBOEHUSA TUCIUTIIHHBI
HenssMmu ocBoeHUST AUCHUIUIMHBI «ONTHKA» SIBISIIOTCS MPUOOpETEHHWE 3HAHWM OCHOB
ONTUYECKUX SIBIICHUM, OHJIEKTPOMATHUTHBIX M KBAHTOBBIX 3aKOHOMEPHOCTEM U3IydeHuUs,

pactpocTpaHeHHsT ¥ B3aUMOJEHCTBUS CBETa C BEIIECTBOM, MPUOOPETEHHE HABBIKOB
HNCITIOJIb30BAaHUSL HOHy‘IeHHBIX 3H3.HPII>1 JUTSA peH_IeHI/IH HpI/IKJIa,Z[HI:IX 3aaa4.
2. Mecto nucunminnel B ctpykrype OII 6akanaBpuara

Jucnumimaa «OnTukay OTHOCHTCS K 0a30BoM 4dacth bioka 1 m sBnseTcs 4YacThiO

mMoayis «Obmas pusznka»y. «ONTHKa» HCIOJNB3YeT 3HAHUS, IOJYYEHHbIE NpPU H3YyYCHHU
muciumuine - «Mexanuka», «MonekynsgpHas (Qu3nka», «IJIEKTPUUECTBO U MAarHETH3M»,
3aKJ1aJIbIBA€T OCHOBBI IPEJCTABICHUH O PpacHpOCTPAHEHUHU, HM3IYYEHUHM >3JIEKTPOMArHUTHBIX
BOJIH, UX B3aMMOJICUCTBUHU C BEUIECTBOM, AJIEKTPOMArHUTHBIX U KBAHTOBBIX 3aKOHOMEPHOCTSIX.
3HaHUS ¥ HaBBIKM, MOJYYCHHBIC NMPH H3YYCHUH TUCHUIUIMHBI «ONTHKa» HEOOXOIUMBI IS
U3YYECHUSI TUCIIUIUINH: «ATOMHAs pu3nKay, « DIEeKTpoInHaMuKa», «CtaTuctTuueckas GusnKa.
3. Ilnanupyemble pe3yJabTarTbl O00y4YeHUs1 10 AMCHUILIMHE, COOTHECEHHbIE C
IVIAHNPYeMbIMH pe3yabTaTamu ocBoeHusi OIl 0akanaspuarta

[Ipouecc u3yueHus: NMCHUIUIMHBI HAIMlpaBieH Ha GOpMHUpPOBaHHE CIEIYIOIINX 3JIEMEHTOB
komrnereHmii B coorserctBun ¢ ®I'OC BO, OIT BO u npuoOpereHus cleayromux 3HaHHM,
YMEHH, HaBbIKOB M (WJIH) OTbITA IEATEIbHOCTH:

®opmupyemast
KOMIIeTeHIIUsl
(xox u popmMyJIMPOBKA)

NnaukaTop 10cTHKEHNs
KOMIIeTeHIINH
(xox u popmMyJIMpPOBKA)

Ilepevyenn
IUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHusl

Oo6menpodeccuoHalIbHbIE

KOMIICTCHIINHU

OIIK-1

CriocobeH npuMeHsITh
0a30BbIC 3HAHUS B
o0nacTi PU3NKHU U
pamuodu3NKU 1
UCIIONIb30BaTh UX B
npodecCHOHAIbHON
NESTENILHOCTH, B TOM
qHUCI€e IIEIarornueckoi
JESITEIIbHOCTH

NJI-0OIIK-1 1
OcyuecTBisieT
MMOCTAaHOBKY 3aJa4H,
BBIOMPAET CIOC00 e
perenus

HNA-OIIK-1_2
[Ipumenser
MaTeMaTHYeCKHUH
amnmapar, puznueckue
3aKOHBI U TEOPHUH JIJIs1
peLICHHS TPUKIIAIHBIX U
TEOPETHUECKUX 3a/a4, B
TOM YHCJIC
IeJarorndeckom
JIeITEILHOCTH

Na-OIIK-1_3

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

3HaTh:

— TEOMETPUYECKYIO U BOJIHOBYIO ONTHKY;
— JJIEKTPOHHYIO TEOPUIO U3JTYUYECHUS U
IOTJIOIICHHUS CBETA,

— OCHOBBI KBAHTOBOW TE€OPUH U3TyUCHUS.

YMmeTh:

— peliars 3a7a4u;

— OMMCHIBATL U OOBICHITH ONITHYECKHE
SIBJICHUS

B (pusmke.

Baaners HaBbIKAMM:

— QHAIUTHUYECKOT0 MBIILIICHUS;

— ONITUYECKUX H3MEPECHU;

— 00pabOTKH IKCIIEPUMEHTATBHBIX
JTAHHBIX;

— HaBBIKAMH CaMOCTOSTEIbHON PabOTHI C
MCTOYHUKAMU WH(OPMAIINN;




4. O0beM, CTPYKTYPA U CO/IePKAHME U CHUTIIHHBI

OO01mast TpyJ0eMKOCTh JUCIUIIIIMHBI COCTABISAET 5 3a4eTHBIX equHuIl, 180 akaa.yacoB, SK3aMeH

®opMBI TEKyLIETro

Buasbl yueOHbIX 3aHATHH
TembI (pa3nesibl) = ARLY i KOHTpOJIi
Ne IMCIMTLTHHBL, 8 BRJIIO4Yasl CAMOCTOATC/IbHYIO ycreBaeMocTH
n/n UX colep:KaHue = paooTy CTyAeHTOB,
P 8 H UX TPYAOEMKOCTh (I)opMa MPOMEKYTOIHOH
(B akageMHYeCKHX Yyacax) aTrrecTaluvu
(no cemecmpam)
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['eomeTpuyeckas ontuka .
1 P >4 4 5 1 VYcTHBIH ompoc.
OCHOBHBIE MTOJIOKEHUS
BounnoBas ontuka. [lkana
2 |2JIGKTPOMAarHUTHBIX BOJH. | 4 3 2 1 VYcTHBIN ompoc.
BonHOBOE ypaBHEHHE
[Tonspzanusa. OTpaxkeHue
3 |4 OpeIOMIIEHHUE CBETA. 4 13| 4 3 2 VYernslii onpoc.
Dopmyibl DpeHenst
CrnexTpanibHasi TNIOTHOCTb. 3aganust s
Huterpan @ypoe. Dddexr CaMOCTOSITCIIBHOM
4 | Honnepa. I'pynmosast 4133 2 paboThi
CKOpOCTD Kontponsnas pabota.
HNutepdepennius. OnpIT
5 Onra. Knaccuueckue 4 4|3 3 CamocrosTensHas paborta
UHTEep(hEePEHITNOHHBIC N1
ONBITHI
BYyXJIy4eBas .
6 JByxiy 4 3 4 2 YCTHBI ompoc.
uHTephepeHIs
MHorony4deBas .
7 y 4 3 2 2 YcTHBI ompoc.
uHTEephepeHIs
Hudpaxius. [Tpuanun
8 [['roitrenca-Openens. 4 1 4|6 4 YcrHblit ompoc.
Paccesinue cBera
JudpakuronHas
perieTka. DIeMeHThI
Dypbe-ONTUKH.
9 |®usnveckue OCHOBBI 4 4 3 2 2 VYcTHBIH omnpoc.
rojiorpaduuecKoi 3aucu
Y BOCCTaHOBJICHHUS
M300paKeHUS
OnTrka npoBOASIINX .
10| e POBOAIL 413 |3 3 VeTHBIi onpoc.




11 Hucnepcus cera R R ) CamocrosrenbHas pabora
N2
12 PaCHpOCTpaHeUHHe CBETAB | 4l 4 | s 3 KontpomnbHas pabota
AHU30TPOIIHOM Ccpeie
B3anmopeiictBue cBera ¢ CamocrosrenbHas pabora
13 4 13 |3 2
BEIIECTBOM N2
3aKOHBI TEILIOBOTO 3amaHus s
14 |uznyuenus 4 | 4 |3 2 CaMOCTOSITEIbHOM
paboThl
15 Jlasepei. KpanTosas 4 2 2 3 2 Kontponbnas pabora
ONTHKA
ArTTecTanus 2 105 33,5 9Kk3amMeH
Bcero 51 | 51 10 | 0,5 ] 67,5

Coneprxkanue pa3iesioB AUCITUTITHHBI:

1. 'eomeTpr4eckas ONTHKA, OCHOBHbIE I10JI0KECHHS.

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

2. BoanoBas ontuka. lllkasa 31eKTpPOMarHUTHBIX BOJIH.

[IIkanma 3JIEKTPOMAarHUTHBIX BOJH. BOJHOBBIE M KBAaHTOBBIC IPOSIBICHMS. Y paBHEHUS
MakcBenna. BonnoBoe ypaBHenue. Ilnmockas u  cdepuueckas BosHbL —IlomepedHocTb
JJIEKTPOMAarHuTHeIX BOJH. IlnoTtHOCTE moOTOKAa »dHepruu. HMmmynsc, nAaBieHHWE CBeTa.
HNHTEHCUBHOCTS.

3. Honsp3anus. OTpakeHune u npejgomiaeHue ceera. @PopmyJinl Ppenens.

[Imockass m »munTudeckas mnoJspu3anus. 3akoH Manroca. 3aKOHBI NPEJIOMIICHHUS U
OTpaKE€HUs Kak ciencrsue ypaBHeHuM Makcsemna. @opmynsl Openens. Yron bprocrepa.
Koaddumuent orpakenus npu HopMaiabHOM TafaeHuu. [Ipenensubiii yromn. [lonmHoe BHyTpeHHEe
oTrpaxxeHue. CeeroBoabl. HeonHOpogHAs MOBEPXHOCTHASI BOJIHA.

4. CriekTpaJjbHasi INI0THOCTh. MHTerpan ®dypwe. Ipdext Joniaepa. 'pynnoBas CKopocTs.

CnektpanibHasi TJIOTHOCTh AHepruu. BosHoBoil myr. MHterpan ®@ypse. EctecTBeHHas
IMIMPUHA CIIEKTpalbHON JHHUU. PensruBuctckuii a3¢pdexr Jomnepa. Yimpenue cnekTpaibHbBIX
nuHuil. BoaHoBo# naket. ['pynmnoBas ckopocts. @opmyia Panes.

5. Hatepdepenuns. OnpiT FOHra. Kinaccuueckue untepdepeHUMOHHbIE ONBITHI.

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

6. IByx;1y4yeBasi HHTep(epeHIus.

JIByxitydeBasi nuHTepepeHus B ToHKUX miéHkax. [Ipocsernenue ontuku. Jlokanuzamus
UHTEepPEPEHIIMOHHBIX Mosioc. [lonockl paBHOM TONIIMHBI M PAaBHOTO HAKJIOHA. JIByXiyueBbIe
unrepdepomerprl. Knaccuueckuii nuarepdepomerp MalikenbCoHa.

7. MHorosyuyeBasi uHTepgepeHuus.




MmuoronydeBast untepdepenuus. Dopmynsl iipu. Hatepdepomerp Dadpu-Ilepo.
WuTepdepeHinonHbie CBETOQMIBTPHI U 3epKaa.

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

Hudpaxius. punmun [oirenca-®penens. 3o Openens. Crniupans Openens. 30HHAs
mactTuHka. Judpakmnus DpeHens Ha NPSIMOIMHEHHOM Kpae TOJyOECKOHEYHOTO  JKpaHa.
Crupans Kopnro. 3onsr Ilycrepa. Wuterpan ®penens. Audpakuus Ha JOMOIHUTEIBHBIX
skpanax. Teopema babOune.

Hudppakius Dpaynrodepa. Hudpakmus Dpaynropepa Ha menu. [Judpakuus
@payHrogdepa Ha HPAMOYTOJIBHOM M KpYyIJoM oOTBepcTusX. Jlu@pakimoHHas pacxoAMMOCTb
Tyda.

Paccesnue cBera.

9. IndpakunonHas pemerka. JjieMeHTbl Dypbe-onTuku. ®usnyecKkue 0CHOBbI
rojorpagpuyeckoi 3anucH ¥ BOCCTAHOBJICHUS N300paKeHusl.

Hudpakuus @paynrodepa Ha N mapaieTbHBIX PAaBHOOTCTOSIIINX OJUHAKOBBIX IIEIISIX.
Hudpakuuonnas pemerka. CunycoupanbHas audpakiuonHas pemerka. Merox Pames s
nudpakiu Ha Mepuoarudecko cTpykrype. PazoBas mudpaxkimonHas pemerka. Merogq Ao60e
dopmupoBaHuss H300pakeHUs. DneMeHThl Dypbe-ONTHUKH, MPOCTPAHCTBEHHAS (DUIBTpAIIUAL.
Merton llepauke Bu3yanu3anuu (pa3oBbIX 00BEKTOB. Pa3pemiaronias cnocoOHOCTh TeJIecKomna 1
MHUKpOCKOIIA.

Hudpakmus Bynbda-bparra. Jludpakius Ha CTOSYMX YIBTPa3BYKOBBIX  BOJIHAX.
dus3nyuecKue OCHOBBI roJorpaduuecKoi 3amucu 1 BOCCTaHOBIEHHS U300pakeHus. [ ogorpamMmbl
TJIOCKOU 1 cpepruecKoi BOJIH.

10. OnTuka NpoBOASIIUX CPel.

Pacnpoctpanenune cBera B mpoBoAasiIuX —cpeaax. KoMIUIeKCHBIM — mOKaszaTelnb
npenomsieHusi. OTpakeHHME OT TOBEPXHOCTH MPOBOAHMKA. [JyOMHA MPOHUKHOBEHUS.
[Mornomenue cera. 3akon byrepa-JlamGepra.

11. Jucnepcus ceera.

Hucnepcust cBera. Kitaccuueckasi 3JEKTpOHHAs TeOpUs JUCHEpCUU. AHOMaabHas
mucnepeus. Jlucnepcust B MOHHBIX Kpuctamnax. OpueHTanmoHHas aucnepcus. [ucnepcus B
MeTalljiax u Iuia3me.

12. PacnipocTpaHeHue CBeTa B aHU30TPOIHOM cpeje.
DneMEHTHI KPUCTAJUIOONTUKH. DIIIUIICOU] JTyueBbIX ckopocTeil. [loctpoenue ['tolirenca
JUIsL ONHOOCHBIX KpucTaiuioB. JIuneitnoe aBynyuyenpenomienue. [lonsgpusannonHbie IPU3MBIL.
HckyccTBeHHOE — BYyJydempesnomsieHue.  Dnekrpoontuueckue  3ddexrsr  Keppa,
[Tokkenbca. OnTHYecKas aHU30TPONHUsL, 00YCIOBICHHAS MEXaHUUECKUMHU HAPSKEHUAMU.

13. B3zauMoaeiicTBHe CBETa ¢ BeIECTBOM.

D¢ ekt 3eemana. DnekTpoHHAs Teopusi HOpMaiIbHOTO 3¢ dekra 3eemana. EcrecTBenHoe
BpallleHUE TUIOCKOCTH nossspu3anuu. Kpyrosoe aBynyuenpenomienue. Bpamenue miockoctu
NoJIsIpU3alui B MarHuTHOM noJie. D ekt Papanes. M3nyuenue Basunosa-UYepeHkona.

14. 3aK0oHBI TEMJIOBOI0 U3JTy4YeHHS.

N3nyyeHne aOCOIOTHO YEPHOT'O T€Ja, OCHOBHBIE MOJIOKEHUS. 3aKOHBI TEINIOBOIO
uznydenus. Gopmyna Panes-/xunca. @opmyna [Inanka. 3akon Credana-bonbiimana. 3akoH
cMmelneHus Buna.



15. Jlazepsbl. KBanTOBasi onTHKA.

@u3nuecKue OCHOBBI ONITHYECKOr0 KBAHTOBOIO reHeparopa. Jlaszepsl. Henuneitneie
ABJICHUS B ONTHKE.

d®otorddexr. [Tonstue BHyTpeHHero Gorosdpdexra. Dpdexr Komnrona.

5. O0pa3oBaTe/ibHbIE TEXHOJOTHH, HCIOJIb3yeMble IIPU OCYyLeCTBICHUN
o0pa3oBaTeIbHOIO NMpouecca no JMCHUIINHE

B mporiecce 00yueHHs UCTIOAB3YIOTCS CIIEAYIONIME 00pa30BaTeIbHbIE TEXHOJIOTHU:

BBoaHas JieKnMs — [aeT IEpPBOE LEINOCTHOE INPEICTABICHHE O IJUCLUILUINHE H
OpPUEHTHUPYET CTYAECHTA B CUCTEME M3Y4YEeHMs TUCHUIUIMHBI “Ontuka”. CTylIeHThl 3HAKOMSITCS C
Ha3HauYEHUEM U 33JladaMU Kypca, €ro poJjibl0 U MECTOM B CHCTEME y4eOHbBIX AMCLUUIUIUH U B
cHUCTeME IOATOTOBKM B 1ejoM. Jlaercs kparkuii 0030p Kypca, MCTOPHs pa3BUTHS HAyKH U
IPAaKTUKH, TOCTHKEHUS B 3TOH c(epe, MMeHa N3BECTHBIX YUEHBIX, M3JIaraloTCs MEePCIEKTUBHBIE
HalpaBjeHusl HccienoBaHuid. Ha 3TOM  JeKIMM  BBICKA3bIBAIOTCA  METOJMYECKHE U
OpraHU3aIMOHHBIE 0OCOOEHHOCTH Pa0OTHl B paMKax JUCHHUIUIMHBI “ONTHKA”, a TaKKe JaeTCs
aHaJIN3 PEKOMEHIyeMOH yueOHO-METOJMUECKOM JIUTEPATyPHI.

AxkaneMuyeckasi JJeKIus (WIK JEKIHs 00IIEero Kypca) — Mociie0BaTeIbHOE U3II0KEHHE
MaTepuana, OCYyILIECTBISEMOE IPEHMYIIECTBEHHO B BHJE MOHOJOra IpenojaBaTels.
TpeboBaHust K aKaJAeMUYECKOH JIEKIMU: COBPEMEHHBIH HAy4YHBIH YpPOBEHb M HACHIIICHHAS
UH(POPMATUBHOCTb, YyOEOUTENIbHAS AapryMEHTalus, JOCTYIIHas M TIOHATHas pedb, 4YeTKas
CTPYKTypa W JIOTHKA, HaJlU4Me SPKUX HPUMEPOB, HAYUYHBIX JIOKA3aTEIbCTB, OOOCHOBaHMIA,
¢bakToB.

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

JIEKTPOHHBIN y4eOHbIil Kypc «OnTuka» npezncrasieH B LMS Moodle Ha cTpanuie
Kypca https://moodle.uniyar.ac.ru/

Kypc npeanasnaueH s opraHu3aiiy 1 METOANYECKOTO COMTPOBOXKACHUS 00pa30BaTEIbHOTO
mpoiiecca B pexxuMe on-line, 1y opranu3anuy 1 "HOOPMAITMOHHOTO 00eCTIeYeHUS
CaMOCTOSITENIbHON PabOThI 00YUAIOMIUXCSI B OUHOM PEXKHUME, a TAKXKE JUISI YACTUYHOTO
o0ecreyeHns TeKYLEro 1 UTOrOBOr0 KOHTPOJIS pe3yJIbTaTOB OCBOCHUS AUCLUIUINHBL.

6. IlepeyeHb HHGPOPMANMOHHBIX TEXHOJOTUH, MCHOJb3yeMbIX MPH OCYLIECTBICHHHU
00pa3oBaTeILHOIO Tpolecca MO JAUCHUIJIMHE, BKJIKYasA MNepedyeHb JHMIEH3MOHHOIO
NPOrpaMMHOI0 olecnedyeHusi W HHPOPMANMOHHBIX CHPABOYHBIX cHCTeM (HpH
He00X0ITUMOCTH)

B npouiecce ocymiecTieHus: 00pa30BaTENLHOTO MPOIIECCa UCTIONIB3YIOTCS:

— 3JICKTPOHHBIN yueOHbIi Kypc «Onrtukay, npeacrasieHnbiii B LMS Moodle;
— Ui (OpPMHUPOBAHUS TEKCTOB MAaTEPHUANIOB Uil NPOMEKYTOYHON W TEKyIIeW aTTecTaluu
ucnonb3ytores nporpamMmsl Microsoft Office;

7. IlepeyeHb CcOBpeMEHHBIX NPO(ecCHOHANBHBIX 0a3 MaHHBIX H HMH(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3YeMbIX NIPH OCYLECTBJIEHHH 00pa30BaTeILHOIO Mpolecca 1o
AMCUMILINHE (TPH He00X0AMMOCTH)

B npormiecce ocymiecTBieHUs: 00pa3oBaTeNLHOTO MPOIIecca MO JUCIHUILINHE UCTIONh3YOTCS:
aBTOMAaTHU3UPOBAHHAS OnbIMoTeYHO-NH(DOPMAITMOHHAS cucreMa «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.




8. IlepeyeHb OCHOBHOH M [ONOJHUTEJbHOH Y4eOHOH JIMTEpPATypbl, PpPecypcoB
HHG(pOPMAIIMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTn «UHTepHeT», HEOOXOAMMBIX JIs1
OCBOEHMS THCIUIIUHBI

a) OCHOBHAS JIUTEepaTypa
1. CuByxuH /I.B. O6muii kypc ¢pusukwu, T.4. Ontuka. — M.: Hayxka, 1985. — 752 c.

0) 1OMOJIHUTEIbHAS JTUTEepaTypa

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

2. M. bopH, 2. Bonbd. OcHoBsl ontuku. — M., 1973. — 719 c.

3. bytukos E.W. Onrtuka. — M., 1986. — 512 c.

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

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

6. Kannreesckuii H.U. BonHoBas 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 nmocodue/Coct. H.A. Pyns, A.H. Ceprees. SApl'Y — SApocnasnb, 2001.—
114 c.

10. Ontuka. JIlaboparopusiii mpakTukyM: 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 OCYLeCTBIEHUs 00Pa30BaATEIbLHOI0
npouecca no JMCUMIUINHE
1. Marepuanst OYK B LMS Moodle https://moodle.uniyar.ac.ru/course/

10. MarepuajibHO-TeXHUYECKas 0a3a, HeOOX0AMMAas IJIsl OCYLIECTBJICHHUS
o0pa3oBaTeIbHOIO NMpouecca Mo JMCHUIIHHE

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

- yueOHbIe ayTUTOPUH I TPOBEICHUS 3aHATUH JIEKIIMOHHOTO THUIIA;

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

- yueOHbI€e ayIUTOPUH I TPOBEIEHUS TPYNIOBBIX U HHIMBUYyalbHBIX KOHCYJIbTAIIHIA;

- y4eOHbIe ay TUTOPHH VIS IPOBEIEHUS TEKYIIEro KOHTPOJIS U IPOMEKYTOUHON aTTeCTalluu;

- IOMEIICHHUS JUISl CAaMOCTOSTEIbHON paboThI;

- IOMELICHUS U1l XPaHEHUs ¥ MTPO(YUITAKTUYECKOTO 00CTY>KUBAHHSI TEXHUYECKUX CPENICTB
00y4eHwUsI.

CriennanbHbIe TOMEIIEHUST YKOMITJICKTOBAHBI CPEICTBAMU O0YUEHUS, CITY>KAIIMHE IS
MIpEACTABICHHS YueOHOW HH(POpMAIHK OONBIION ay TUTOPHH.

[lomemiennss I  caMOCTOSITETIBHOM paOOThl  OOYYAIOLIMXCS OCHAIICHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUEHUs1 K ceTu «VMHTepHeT» M obecrneueHueM AO0CTymna K
3IIEKTPOHHOM MH(pOpMaIoHHO-00pa3oBaTensHOU cpene SAplY.

ABTOD:

JotieHT kadeapbl MUKPOIIEKTPOHUKH
u obmet pu3uk, K.¢.-M.H. B.A.Tlanopkos

(noonucy)



IIpunoxkenne Nel k padoueit mporpaMme AUCHUIINHBI
« OnTuka »

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

1. TunoBbie KOHTPOJIbHBbIE 3aJaHUSI MU HHbIE MaTepPUAJIbI,
He00X0AUuMbIe VIl OLCHKH 3HAHNH, yMeHM i, HABLIKOB M (MJIM) ONBITA JeSITeIbHOCTH,
XapaKTepU3yWIIMUX 3TANbI (POPMUPOBAHUS KOMIIETEHIIHI

1.1 KoHTpoJibHBIE 321aHUS M HHBIE MaTepHaJIbI,
HCNOJIb3yeMble B polecce TeKylleil arrecTauuu

3agaHusi I CaMOCTOSITEJIbLHOM padoThI

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

3aganusa nmo 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 no 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 treme Ne 2:
1.§2.1-2.7, 3.1 (Uponos U.E. BorHoBsie nporiecchl. OcHOBHBIE 3aKOHBI. — M., 2013.— 264 ¢.)

3aganuga no reme Ne 3:

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

2.§3.2,6.1, 6.2 (Uponos U.E. Bornossie nporieccbl. OcHOBHBIE 3ak0oHbL. — M., 2013.— 264 c.)
3.§4.1,4.2, 7.5 (Ontuka: Yueonoe nocooue/Coct. H.A. Pyas, A.H. Ceprees. SApl'Y —
SApocnasnse, 2001. - 114 ¢.)

3amanuda mo reme 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. BomHosbie nportecchl. OCHOBHBIE 3aKOHBL. — M., 2013.— 264 c.)

3. § 5.6, 7.4 (Onrtuka: Yueobnoe nocobue/Coct. H.A. Pynp, A.H. Ceprees. SApl'Y — fIpocnasib,
2001.— 114 c.)

3aganuga no reme Ne 5:

1. 3amaun 5.73-5.76, 5.80, 5.81, 5.139 (Mponos U.E. 3agauu no obmeit pusuke. — CII6., 2004. —
416 c.)

2.§4.1-4.3 (Mponos U.E. Bonnossie nponeccbl. 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 ¢.)

3amanuda mo reme Ne 6:

1. 3amaunm 5.83-5.85, 5.87-5.99 (Uponos U.E. 3amauu o obmieit pusuke. — CI16., 2004. — 416 c.)
2.§4.4,4.5 (Mponos U.E. Bonnossie mporieccel. 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 c¢.)

3amanusa mo reme Ne 7:

1. 3amaun 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 — Spocnasib,
2001.—114 ¢.)

3amanusa nmo 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 oOreit
¢usuke. — CII6., 2004. — 416 c.)

2.§5.1-5.6,7.5 (Upomos N.E. BomroBsie mporieccbl. OCHOBHBIE 3aKOHBL. — M., 2013.— 264 ¢.)
3. § 3.1-3.4, 5.4, 7.3 (OnTuka: Yuye6Hoe nocobue/Coct. H.A. Pynp, A.-H. Ceprees. Spl'Y —
Spocnasns, 2001. — 114 ¢.)

3aganusa nmo reme Ne 9:

1. 3amaum 5.128-5.133, 5.136, 5.140-5.145, 5.150 (Upomos W.E. 3agauu mo oOmieit ¢usuke. —
CII6., 2004. — 416 ¢c.)

2.§5.7—5.10 (MUponor U.E. BonroBkie nporecchl. OcHOBHBIC 3aKOHEL. — M., 2013.— 264 c.)

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

3amanusa mo teme Ne 10:

1. 3amaunm 5.229, 5.230, 5.234 (Uponor U.E. 3agaun nmo obmeii pusuke. — CII6., 2004. — 416 c.)
2. § 7.4 (Uponos N.E. Bonnossle nporieccsl. OcHOBHBIE 3aK0HBL. — M., 2013.—264 c.)

3. § 5.3 (Ontuka: Yue6noe nocobue/Coct. H.A. Pyns, A.H. Ceprees. Spl'Y — Spocnasis,
2001.—114c¢.)

3amanusa mo teme Ne 11:

1. 3amaum 5.216-5.218, 5.220-5.224 (Uponor U.E. 3agauu mo obmieit ¢pusuke. — CII6., 2004. —
416 c.)

2.§ 7.1 =7.3 (Mponos U.E. BomHossie mpornecchl. OcHOBHBIE 3aKOHBI. — M., 2013.— 264 ¢.)

3. § 5.1, 5.2 (Onrtuka: Yue6noe nocodue/Coct. H.A. Pyns, A.H. Ceprees. Spl'Y — Spocnasis,
2001.—114¢.)

3aganuga no teme Ne 12:

1. 3amaun 5.189, 5.198-5.204, 5.209 (Mponos U.E. 3agauu no obmeii ¢pusuke. — CII0., 2004. —
416 c.)

2.§ 6.3 —-6.7 (Uponos U.E. Bonnosslie niporiecchl. OcHOBHBIE 3aK0HBL. — M., 2013.— 264 c.)

3. § 4.3-4.8, 7.5 (Ontuka: Yuebnoe mocodbue/Coct. H.A. Pynp, A.H. Ceprees. Spl'Y —
SApocnasns, 2001. - 114 ¢.)

3amanusa mo teme Ne 13:
1. 3amaum 5.205, 5.212, 5.259-5.261 (Mponos WN.E. 3amaun nmo obmeit ¢usuke. — CII6., 2004. —
416 c.)



2. § 6.7, llpunoxenue 1 (Mpono U.E. Bonmrosie nporieccbl. OcHOBHBIE 3aK0HBL. — M., 2013.—
264 c.)

3. §4.9,5.5 (Ontuka: Yuebnoe nocooue/Coct. H.A. Pynp, A.H. Ceprees. Apl'Y — Apocnasis,
2001.—114¢c.)

3amanusa mo teme Ne 14:

1. 3amaum 5.262-5.265, 5.268, 5.273-5.275 (Mponor U.E. 3amaun no obme#t ¢usuke. — CIIO.,
2004.—-416¢c.)

2. § 6.2, 7.6 (Ontuka: Yueonoe nocooue/Coct. H.A. Pyas, A.H. Ceprees. SApl'Y — fpocnapib,
2001.—114¢.)

3amanusa mo teme Ne 15:

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

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

3agaum AJ1sl CAMOCTOSITEILHOTO peleHust

1. Onpenenuts POKyCHOE pacCTOSTHUE BOTHYTOTO CPeprUUEecKOro 3epKaiia, eciii OHO JIaeT
NEHCTBUTENLHOE H300pKEHUE MPEAMETa, YBeMUeHHOE B 4 pa3a. PaccrosiHue Mexmy
MIPEAMETOM U ero nu3obpaxeHuem 15 cm.

2. Paguyc kpuBH3HBI BOTHYTOrO 3epkana 40cm. HaliTu nonoxenue npeamera, mpu KOTOPOM €ro
n300pakeHune OyJeT JeHCTBUTENbHBIM U YBEIIMYEHHBIM B 2 Pa3a; MHUMBIM M YBEJIIMYEHHBIM B 2
pasa.

3. Cxomsimuics My4oK JTy4ei majgaeT Ha BBITYKII0€ 3€pKaJIO TaK, 4YTO TOUKA MEPEeCeUCHUs
IPOJODKEHUH ITUX JIyded Hax0JUTCs Ha OCH 3epKaiia Ha pacctossHuu 20 cm ot Hero. [locne
OTpaXEHU 3TH JIyUd NIEPECEKaIOT ONTHYECKYIO OCh Ha paccTosiHuM 0,6 M oT 3epkana. Halitu
($OKyCHOE pacCTOSIHHE 3epKaa.

4. Illect BBICOTOM 1M BOWUT BEpTHUKAIBHO B JHO MpPYyJa TaK, YTO OH IEIUKOM HAXOJUTCS IO
BO,Z[Oﬁ. OHpeI[eJII/ITB I[JII/IHy TECHHU OT IIESCTa Ha IOHC pr;[a, cClin Hy‘II/I COJIHIIa IMIagarT Ha
MOBEPXHOCTH BOJIBI O] YTIIOM 300,

5. Ha ckosibko MeHsieTcsl JUIMHA BOJHBI KPacHBIX JIydell MpH Iepexojie M3 BO3ayXa B CTEKJIO,
ecyIi TI0Ka3aTelb NPeIOMICHHs CTekIa s STHX Jyueii 1,51, a yacrora ux 4-10™ ¢! 2

6. Ha xakoii rmyOmHe 1OJ BOJOW HAXOOUTCA BOAOJNA3, €CIM OH BHUIUT OTPAXKEHHBIMH OT
IIOBEPXHOCTU BOJABI T€ YaCTH TOPU3OHTAJIBHOTO JHA, KOTOPBIE PACIOJIOXKEHBI OT HEro Ha

paccrostauu 15m u 6osbmie? Poct Bomonaza 1,7M.

7. Kak pacronouTh HICTOYHUK CBETa OTHOCUTEILHO COOMpAOIIel JIMH3BI U BOTHYTOTO 3€pKaia,
YTOOBI MOJIYYUTh NMApAJUICTbHBIN IMy4OK JIyueii?

8. I'me u Kakoro pazmepa MOIy4UTCs U300paKeHUE MPeaMeTa BBICOTOH 2 CM, MOMEIIEHHOT0 Ha
paccrostHuu 15 cM oT cobuparorieid TMH3bI ¢ (POKYCHBIM paccTosiuuem 0,1 m?

9. OnpenenuTh NOJIHBIN CBETOBOM MOTOK, JaBa€Mblii HCTOYHUKOM, €CJIM HAa PACCTOSHUHU 2 M OT
HEr0 OCBEUIEHHOCTH 15 K. Cuily cBeTa Mo BCEM HaIPaBJICHUSIM CUATATh OJMHAKOBOIA.
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10. Yepes kpyriioe OKHO NPOXOAUT MOTOK 12,5 BT OT TOUEUHOr0 MCTOYHMKA, HAXOASMIETOCs Ha
paccrosinuu 40 cm ot okHa. {uamerp okHa 60 cM. OnpenennuTh Cuily CBETa UCTOUYHHUKA.

11. B namme, naromeii cuily 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 konosl 6 cMm. [lotepsimu cBeTa B 0005109Ke KOJIOBI
npeHeopeyb.

12. Ha ctexnstHHYIO MIacTUHKY (71 = 1,5) HaHeceHa npo3pauyHas tieHka (n2 = 1,4). Ha nenky
HOPMaJIbHO K IIOBEPXHOCTH TajaeT MoHoxpoMaruueckuii cBer (A4 = 600 =HM). Kakosa
HAUMEHbBIIAass TOJNIIMHA IUICHKH, €CIIM B pe3yJbTaTe HHTEPGEpPEHIMH OTPaKEHHBIC IJIydd
MaKCHUMAaJIbHO OCIIa0JICHBI?

13. Ha nuadgparmy ¢ ABYyMs y3KMMHU LIENSIMH, HAaXOJSIIMMHUCS Ha paccTOSHUU d = 2,5 MM,
najziaeT HOPMaJbHO MOHOXpoOMaTudeckuil cBeT. MHTepdepeHIonHas KapTHHAa oOpa3yeTcsl Ha
9KpaHe, OTcTosAmeM oT nuadparmel Ha paccrossHuu /[ = 100 cm. Kyna u Ha kakoe paccTtosiHHe
CMECTATCSI HMHTEPQEPEHIMOHHBIE IIOJIOCHL, €CIM OAHY U3 IIeNell 3aKpbiTh CTEKJISHHOU
IUTACTUHKON TONMIMHON /# = 10 MkM?

14. Ha ycranoBky ayisg noisiydeHus Kojel HproToHa mazaeT HOpMaJbHO MOHOXPOMATHYECKUI
ceer (A = 0,5 mxm). OnpenenuTh TOJLIMHY BO3AYIIHOTO CJOS Tam, rje HaOmromaercs 5-e
CBETJIOE KOJIBLIO B OTPaKEHHOM CBETE.

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 mpoxossmieMm ceere (A = 0,5 Mkm).

16. Ha mens mmpunoit a = 0,1 MM mazgaer my4ok MoHoxpoMaTuueckoro ceera (4 = 500 HM).
Hudpaknuonnas kapTuHa HaOMIOMAaeTCs Ha dKpaHe, HaXoIsamemMcss B (DOKAIBHOW IIJIOCKOCTH
JIMH3BI, ONTHYECKAs cujla KOTOPOoU paBHA 5 antp. OnpeaenuTh pacCTOsTHIE MEXy MUHUMYMaMH
BO BTOPOM TOPSIZIKE.

17. Iudpakuuonnas pemerka coaepxkut 100 mrpuxoB Ha 1 MM qmuHBL OnpeaenuTs JTHHY
BOJIHBI MOHOXPOMATHUYCCKOTO CBCTA, MaAAOIICI0 Ha PCHICTKY HOPMAJIbHO, CCJIMU YIOJI MCKAY
JBYMsl CIIEKTpaMu HepBoro nopska 8°.

18. Kakoit HanbombImil mopsiok crektpa HaTpus (A = 590 HM) MOXHO HAOII0AaTh PU
oMoty audpakimoHHol pemetku. Mmetomieit 500 mTpuxoB Ha | MM JIUTMHBI, €CJIN CBET Ma1aeT
1o yriaom 30° ?

19. TlocrosiHHas OU(PAKLIMOHHON pEIIeTKH, YCTaHOBJIEHHOW B cmekTpomerpe, 2 MkM. [lox
KakMM YIJIOM K OCH KOJUIMMAaTOpa CIIEAYyeT YCTaHOBHUTH 3pPUTEIbHYIO TPYOy sl HaOIIOJECHUS
CHEKTPaJIbHOM JIMHUM ITTMHHOUM BOJIHBI 410 HM?

20. Ha kakoMm paccTOsSHUU JAPYr OT Apyra OyAyT HaXOAWUTbCS HAa DKpaHE JBE JTUHUU CIIEKTpa
pTyTHU ¢ JiuHaMH BOJH 577 u 579,1 HU B cieKTpe MEPBOTO MOPSIAKA, MOJTYYEHHOM MPHU MTOMOITU
T (HPaKIIMOHHON PEMIeTKH ¢ Tepro oM 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 NepeKpbiBatoTcs. Kakoil [uinHe BOIHBI B CHIEKTPE TPETHETO MOPsAIKa COOTBETCTBYET A
=700 HM B cIIEKTpe BTOPOTrO Mopsiaka?

11



22. Ha BepmmHe TENEBU3MOHHOW OallHM HaXOAsATCs Ha pacctosHuu [ = 20 cM J1BE KpacHbIS
nammouku (A = 640 uM). Kakum nommkeH ObITh HAUMEHBIIUK TUAMETP OOBEKTHBA 3PUTEIHHOU
TPYOBI, YTOOBI 3TH JIAMIIOYKH MOXKHO OBIJIO YBHIETh Pa3/IeibHO C pacCcTOSTHUSA 15 km?

23. Ha kakoif BBICOTE TOJDKHO HAaXOJIUTHCS COJIHIIE, YTOOBI CBET, OTPAKEHHBIN OT MOBEPXHOCTU
BOJIbI, ObIJT MAKCUMAJIbHO MOJISIPU30BaH?

24. Jlyu cBera, mamas Ha TIOBEPXHOCTh pPAacTBOpa, YacCTUYHO OTPAXKaeTcs, YaCTUYHO
npenomisiercs. OnpeaenuTs IOKa3aTellb IPEJOMIIEHUS pacTBOpPa, €CJIM OTPaKEHHBIN Jyd
TIOJTHOCTHIO TIOJIAPH3yeTcs MPH yTriie mpeaomuenns 35° .

25. AHanmuzaTtop B 2 pa3a ocia0JsieT WHTEHCUBHOCTH TMAJArOIIETr0 Ha HEro IMOJsPU30BaHHOTO
cBeta. KakoB yron mexay IIaBHBIMH IJIOCKOCTSIMU ToJisspu3aropa U ananuzatopa? Ilotepsmu
CBETa B aHAIIM3ATOPE MPEHEOPEUb.

26. Ha myTH miiocko noyisipu30BaHHOTO Jiyya MOMECTUIIN MIJIACTUHKY KBaplia, BHIPE3aHHYIO
napajuieIbHO ONTHYECKOHM ocu KpucTaiia. Kakoil ToNIUHbBI OTKHA OBITh MJTACTUHKA, YTOObI
oOpa3yroniasicst pa3HOCTh X0/1a MEKy OOBIKHOBEHHBIM U HEOOBIKHOBEHHBIM JIy9aMU COCTAaBIIsIIA
0,25 nmHBI BOJIHBI keNToTo cBeTa (A = 589 HM). MakcuMalbHBIN TTOKA3aTelNb MPEIOMIICHUS
HEOOBIKHOBEHHOT'O JTy4a JaHHOW JUTMHBI BOJHBI 1,553, a 00b1kHOBEHHOTO — 1,543.

27. OnpenenuTsh TOJIIMHY KBapUEBOW IUIACTUHKH. [[JI1 KOTOpOH yroja moBOPOTa IIOCKOCTH
noJIsIpU3aluu CBeTa IIUHON BONHBI 490 HM paBeH 150°. TlocrosiHas BpAILICHUS B KBapue s
ATOM JUTMHBI BOJIHBI 26,3 rpaa/mm.

28. HaifT MOIIHOCTB, M3JIy4aeMyl aOCOJIFOTHO YEpPHBIM ImapoM pagumycoM 10 cM, KOTOpPBIH
HaXoJUTCs B KoMHaTe npu Temnepatype 20°C.

29. Beruucnuth maccy, tepsiemyto ComHueM 3a 1 ¢ BeaeacTBue nyyencnyckanus. Ecinu
temnepatypa ero nosepxnoctu 5800 K.

30. DHeprus ¢potona 1 MaB. Onpeaenuts ummysabsc GOTOHA.

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

32. Kakol MIMHBI BOJIHBI 3JICKTPOMAarHMTHYIO BOJIHY CJEAYET HANpaBUTh HAa IMOBEPXHOCTH
IIMHKA, YTOOBI CKOPOCTh AJIEKTPOHA, BBIJIETEBIIEr0 U3 MeTaya, obita 0,8 Mwm/c?

BapuaHThI 3a1aHHI 1JIs1 KOHTPOJIbHOU padoTsI 1
Pa3nensr:
- TEOMETpPHYECKasl ONTHKA,
- ¢poTomeTpus,
- uaTepdepeHIusl.
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Bapuanr 1

1. Pamuyc crexmsaHoro mapa (n=15) R=4cm. 1) Haiitu mnomoxeHue TIIaBHBIX

wiockocteit. 2) Haiitu pokycHoe paccrostaue f. 3) Halitu paccrostaue x' OT IeHTpa mapa g0
HU300paKEeHHs TMpeaMeTa, KOTOPBI  PACMoOJIOKEeH B 6CM OT TMOBepXHOCTH mapa. 4) Haitu
yBenuueHue n3oopaxenus. HaiiieHHbIe BeIMYMHBI YKa3aTh HA YEPTEKE.

2. Haiitu moctpoeHurem XoJ Jiyda 2, eclid U3BeCTeH X0/ Jyua | mocie npenomieHus B auH3e 1°.
h

A
? l\j\/ﬁ"i/ .

3.Ha maure BbicoTON / = 8M BUCHT s1amnia cuiiol ceeta / = 1kka. [Ipunumas namiy 3a
TOYEUHBIA UCTOYHUK CBETA, ONPENIEIUTh, Ha KAKOM PAcCTOSIHUU / OT OCHOBAHUS MauThl
ocBelleHHOCTh E nmoBepxHocTy 3emiu Oyzer paBHa 1 Jik.

4. Ha TOHKUH CTEKJISTHHBIM KJIMH B HAMPABJICHWHA HOPMAJIM K €ro MOBEPXHOCTH MagaeT
MoHOXpomaTtuyeckuii cBeT (A = 600 HM). OnpeaenuTs yrojl @ MEeXay MOBEPXHOCTSIMH KIUHA,
€CJIA PacCcTOSTHUE [/ MEXIy CMEKHBIMUA UHTEPPEPEHIIMOHHBIMU MUHIMYMaMH B OTPaXKEHHOM
CBETE paBHO 4 MM.

5. Konbiia HetoToHa Ha0Mr01al0TCS € MOMOILBIO JIBYX OJAMHAKOBBIX TOHKHMX IJIOCKO-BBITYKJIBIX
JMH3 paguycoM R KpuBU3HBI paBHBIM 1 M, CJIO’KEHHBIX BIUIOTHYIO BBITYKJIBIMU IIOBEPXHOCTSIMU
(MI0CKKe MOBEPXHOCTH JIMH3 MapauieabHbl). OnpeaeauTs paguyc BTOPOro CBETIOro KoJblia B
oTpakeHHOM cBeTe (A = 600 HM) Tpu HOPMAIBHOM IaJICHUU CBETA Ha MMOBEPXHOCTH BEPXHEH
JIMH3BI.

Bapuanrt 2

1. Haiitu ¢okycHOE pacCTOssHHE [ ¥ TMOJOXKEHUS TTaBHBIX TIOCKOCTEH ABOSIKOBBITYKIION
TOJICTOM JIMH3BI, 1711 KoTopoi 7 =1,5, R1=10 cm, Ro=4 cm, d =2 cm. JlaTh uepTex.

2. HaliTu mocTpoeHueM X0/ Iyda 2, €CIu U3BECTEH X0/ JIyda 1 mocie nmpejoMiieHus B JiuH3ze 1°.
~

REN e

2 A
3. CBeTHJIFHUK M3 MOJIOYHOTO CTEKJIa uMeeT ¢popMy mmapa quamerpom d =20 cMm, Cuna cera |
paBHa 80 k1. OnpenenuTs NOJHBIN cBeTOBOM MoTok Py, cBeTuMOCTh R U sipkocTs B
CBETHUJIbHHKA.

4. MbUibHas IUIEHKA, PACIION0KEHHAs! BEPTUKAIBHO, 00pa3yeT KJIMH BCIEICTBUE CTEKAaHUS
xunkocTh. [lpu HaOmoneHnn nHTEP(HEPEHIIMOHHBIX MTOJIOC B OTPAKEHHOM CBETE PTYTHOM TYTH
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(A =546.1 aM) oka3anoCh, UTO PACCTOSTHUE MEXKIY ISIThIO Motocamu [ =2 cm. Haiitu yron y

kiuHa. CBET majaeT NepreHANKYIIPHO K MOBEPXHOCTH TUIeHKH. [Tokasarens mpeaoMiIecHus
MBUIBHOU BOIEI 7n=1.33.

5. Haiitu paccrostaue Al Mexay IBaaIaThIM M IBAAATh MIEPBBIM CBETIBIMHU KOJIbIIAMU
Hrrorona, ecnu paccTosiHEE MEX]1y BTOPBIM U TPETHUM PaBHO 1 MM, a KOJIbIla HAOJIIO1aI0TCS B
OTpPa>XEHHOM CBETE.

Bapuanr 3

1. B uenTpe kBaipaTHOW KOMHATHI IJIOMIAIbI0 S=25 M2 BUCHT Jiamma. Ha kakoii BeICOTE /1 OT
M0JIa JOJKHA HAXOIUTHCS JIaMIla, YTOOBI OCBEIIEHHOCTD B YIJIaX KOMHAThI ObLT1a HAUOOJIbIIEH?

2. HaiiTn mocTpoeHreM X0/ Jiyda OTpaxeHHs B BhITyKioM 3epkane. (F — dpokyc, OO0’ —
OIITHYECKAst OCh)

3. C oaHOW CTOPOHBI TBOSKOBBIMYKJIOW TOHKOM JIMH3BI, CleNaHHON u3 cTekna (n =1,52),
Haxoxutcs Boga (n'=1,33), ¢ apyroii Bo3ayx. Pammycel kpuBu3HbI paBHbl 20 cM. Haiitu

IIOJIOKCHUS I'JIaBHBIX H q)OKaJILHBIX MIIOCKOCTEH CHCTEMBEL. HaﬁHCHHBIC BCJIMYMHBI yKa3aTb Ha
UCPTECIKE.

4. MbuibHas TJICHKA, PacTooKeHHAs! BEPTUKAIbHO, 00pa3yeT KJIMH BCJIEeICTBUE CTEKAHUS
xuakoctu. [lpu HaOmoneHnn HHTEP(HEPEHIIMOHHBIX ITOJIOC B OTPAXKEHHOM CBETE PTYTHOU IIyTH
(A =546.1 aM) oKa3anoCh, UTO PACCTOSTHUE MEXKIY ISIThIO Mostocamu [ =2 cm. Haiitu yron y
kirHa. CBET MajaeT NeprneHIuKyJIspHO K TOBEPXHOCTH TUIeHKH. [lokazarens npenomiieHus
MBUILHOU BOnw! 7=1.33.

5. YcraHoBKa s nostydeHus kosuen HeloToHa ocBemaeTcs MOHOXPOMAaTHYECKUM CBETOM,
naaloIIMM 10 HOpMaJIU K IIOBEPXHOCTH MacTUHKU. HabtoqeHre Beaercst B OTpakKeHHOM
cBete. Paguychl IByX COCEHUX TEMHBIX KOJIEL paBHbI Ik=4 MM U 1x+1=4.38 Mmm. Panuyc
KpUBH3HBI JIWH3bI R=060.4 M. HaliTi nopsakoBble HOMepa KoJell U JUIMHY BOJIHBI A MaJarolero
CBETa.

Bapuanr 4
1.Hax nentpom Kpyriioil miomaaky BUucut jJamna. OcBenieHHOCTh E1 a ieHTpe miomaaky paBHa
40 nk, E; na xparo muomaaku paBHa Sik. [lox kakuM yriom i majaroT Jydd Ha Kpa

IUIOMIAagKH?

2.Ha pucyHke yka3zaHbl OJIOXKEHHUS TJIaBHOM onTudeckoid ocu OO’ u xox iyya 1. [Toctpouts
X0J1 Ty4a 2 1Mocje OTpakEHUs ero OT 3epKaja.
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1I

3.0npezaenute NOJ0XKEHNUE TIABHBIX INIOCKOCTEH U (POKYCHOE PACCTOSHUE CUCTEMBI IByX
TOHKHUX JIMH3, N300pakKeHHbIX Ha pucyHKe. HalileHHble BETUYMHBI YKa3aTh Ha YEPTEXKE.

= 5cm
f=5cm

10cma

4. uameTpsl d, U d, IBYX CBETIBIX KOJEL COOTBETCTBEHHO paBHHI 4,0 u 4,8 MM. IlopsakoBsie

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

5. Ily4ox cBeta (A = 582 HM) magaeT NeprneHUKyISIPHO HAa TTOBEPXHOCTh CTEKIITHHOTO KIIMHA.
VYron kinHa paBeH y = 20" . Kakoe yncio ko TeMHBIX HHTEP()EPECHIIMOHHBIX TT0JIOC TPUXOIUTCS

Ha CIMHUIY JJINHBI knuHa? Ilokazarens IMMPCJIOMJICHUA CTCKJIA PaBCH n=1.5.

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

Bapwuanr 1

1. Haiitu paccrosiune Al Mexay ABaALIATHIM U JBALATh IEPBBIM CBETIBIMU KOJIbIIAMU
HbroToHa, eciu paccTossHUE MEX1y BTOPBIM U TPEThUM PaBHO 1 MM, a KoJIbIa HAOII0JA0TCS B
OTPa)KEHHOM CBETE.

2. Ceert ¢ ayinHOM BoaHBI A=600 HM najaeT Ha TOHKYIO MBUIBHYIO IUIEHKY IOJ] YIJIOM MaJeHus
30°. B oTpakeHHOM cBeTe Ha IUIeHKe HaOIr01at0Tesl MHTep(epeHInOHHbIe ToJI0Ckl. PaccTosiHue
MexXy cocefHUMHU nosocamu 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 PEIICTKH U €€ IUPHUHY, €CITU OHA TIO3BOJISET
paspemuth AA=0,322 HM™.
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4. N300pa3uth NpuMepHyI0 JUGPAKIIMOHHYIO KapTHHY, BO3HUKAIOLIYIO MPU AU(paKkiun
@®payHrogepa oT pereTK U3 TPeX OJANHAKOBBIX IIEJIeH, €CITH OTHOIICHUE MEPHOAa PEIIETKH K
[IMPUHE PABHO JIBYM.

Bapuanrt 2

1. Haiitu oxycHoe paccTosiHuE f MIOCKOBBIMYKIION JTUH3BI, IPUMEHEHHOU TSI TIOJTyYCHHS
kojen HetoToHa, paanyc TpeThero cBeTaoro kKosbiia paseH 1,1 mm. [lokazarens npenomieHus
crekina 1,6, qrHa BOJHBI ojaromero ceera A=589 uM. Komblia HaOmr0qa10TCs B OTPaOXKEHHOM
CBETE.

2. B o4eHb TOHKOH KJIIMHOBUIHOM IJIACTUHKE B OTPA)KEHHOM CBETE TP HOPMAJILHOM I1aJIEHUU
HaOJr01at0TCs MHTEP(EPEHIIMOHHBIE 1T0JIOCHL. PaccTosiHIEe MeX Ty COCEAHUMU TEMHBIMU
nosiocaMu Ax=5 MM. 3Hasi, UTO JJIMHA CBETOBOM BOJHBI paBHAa A=580 HM, a moka3areib
pesoMIIeHus IacTuHKy 1,5. Hailitu yrou o Mesxxy rpaHsMHU IIIACTUHKH.

3. udpakuronHas peuierka mMUpHUHON 2 CM UMEET NMOCTOIHHYIO 5 MKM. OmpeaenuThb
paspenaronyo CnocoOOHOCTh ATOU PEIIETKU B TpeTheM nopsjike. KakoBa HauMeHbIast pa3HOCTh
JUTH BOJIH JIBYX pa3peliaeMbIX CIIEKTPAIbHBIX JIMHUK B jkenToi oomacta A=600 Hm?

4. N300pa3uth NpuMepHyIo JUGPaKIIMOHHYIO KapTUHY, BO3HUKAIOLIYIO MPU AU(paKkiuu
@payHnrogepa oT penIeTKH U3 MATH OJAWHAKOBBIX HIEJIeH, €CITM OTHOLICHUE TIEPHOa PEIIETKH K
HIMPHUHE PABHO JABYM.

Bapuanr 3

1. Ilpu HaGmronenuu koner, HproToHa B 0TpakeHHOM cBeTe A=450 HM OMOILBIO
IIJIOCKOBBIITYKJION JIMH3BI, II0JI0KEHHON Ha IJIOCKYIO IUTACTUHKY, PaJUuyC TPETHErO CBETIIOTO
KOJIbLIa OKa3ascs paBHbIM 1,06 MM. [Tocnie 3aMeHBbI cHEro cBeTOQHUIbTPa Ha KPaCHbII ObLI
U3MEPEH paJuycC IISTOrO CBETJIOrO KOJbLA, OKa3aBIIMicsa paBHeIM 1,77 MM. Halitu paguyc
KpPUBU3HBI R 1 JUIMHY BOJIHBI A, KpacHOTO CBETa

2. KakoBa TosiyHa MbUIbHON IUIEHKH, €CJIM NTPU HAOIIOACHUN €€ B OTPa)KEHHOM CBETE OHA
npezcrasisercs 3eneHo A=500 HM, KorJa yroyl Mexay HOpMaJblo M JIy4OM 3peHus paBeH 35°.
[Tokazarens npenoMieHust MbUIBHOM BoabI 1,33.

3. CpaBHHUTE pa3peniaue ciocoOOHOCTH AU(PPAKITMOHHBIX PEIIETOK, €CIIH OJHA U3 HUX HMEET
420 wtpuxoB Ha 1 MM npu mupuHe 2 cM, a BTopas — 700 mrpuxoB Ha 1 MM ipu mupuHe 4,8 cMm.

4. N300pa3uth NpuMepHyIo JUGPAKIIMOHHYIO KapTHHY, BO3HUKAIOLIYIO MPU AU(paKkiuu
@payHnrogepa OT pereTk U3 4YeThIpeX OJUHAKOBBIX IIEJIeH, €CIH OTHOIICHUE ITePHoaa
PEUIETKH K IIUPUHE PABHO JIBYM.

Bapuanrt 4

1. [InockonapanienbHas CTEKJISHHAs IJJaCTUHKA JIEKUT HAa OJHOM M3 MOBEPXHOCTEHN
JBOSIKOBBINTYKJIOW JuH3bI. [Ipn HaOmonenun konen HbroTOHa B OTpaK€HHOM CBETE HAaTPUEBOM
ropenku A=589 HM. HailineHo, 4To pamuyc TeMHOro Kosjblia mnopsaka m=20 (IeHTpaJbHOMY
TEMHOMY KoJiblly npucBauBaercs m = () paBeH r1=2 mm. Korja miuactunka Obuia mosioxeHa Ha
JPYTyI0 MOBEPXHOCTH JIMH3BI, PaJIMyC TEMHOIO KOJIbLIA TOTO K€ MOpsAKa CAEaNcs paBHbIM =4
MM. Ompenenuth (OKYCHOE pAcCTOSHUE JIMH3BI, €CIU IMOKa3aTellb MPEeIOMIICHUS CTEKla, U3
KOTOpPOr'0 OHa U3roToBieHa 1,5.
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2. Ha n300paxeHuu HaTpUeBOro IiaMeHu A=589 HM, HaOa0jaeMOi Ha BEPTUKAJIBHOM MJICHKE
BU/JHBI TEMHBIE TOPU30HTAIbHBIE NIOJIOCHL. PaccTosiHuEe MEX Iy cepelMHaMU TEMHBIX 0J0¢ (=5
mM. Koaddumment npenomnenns MpiibHOR Boas! 1,33. KakoB yron Mexay mOBEpXHOCTSIMH
IUIEHKH?

3. Ha nudpakunoHHyto pemeTky HopMalbHO MaJaeT My4YoK CBeTa OT pa3psaHON TpyOKH,
HaIOJIHEHHOM renreM. Ha kakyro JIMHUIO B CIEKTPE TPETHETO MOpsIKa HAKIaAbIBA€TCA KpacHast
nuHUsA renust A=670 HM cIieKTpa BTOPOTO Topsiaka?

4. 300pa3uTh NpUMEpHYI0 AU(PAKIIMOHHYIO KaPTUHY, BO3HUKAIOILYIO TPH JU(PPAKLIUU
@payHnrogepa oT peleTK U3 4YeThIpeX OJJMHAKOBBIX IIEJIeH, €CIIH OTHOIICHUE ITePHoaa
PELIETKH K IIUPUHE PABHO TPEM.

Bapuanr 5

1. HaiiTu paguyc r neHTpaJlbHOTO TEMHOTI'O IIsiTHA KoJiel, HproTOHA, eciiu Mex 1y JIMH30M U
1acTUHKON HanmuT 6eHsod. [lokasarens npenomnenus 6ensona 1,5. Paguyc kpuBHU3HbI TUH3HI |
M. [loka3aTenu npeaomieHus JIMH3bI U IUNIACTUHKY OJMHaKoBbl. HabmtoieHue Benercs B
HaTPUEBOM cBeTe A=589 HM.

2. Ha MBIIBHYIO IUIEHKY C ITOKa3aTeseM NpenoMieHus 1,3, Haxoasuyocs B BO3AyX€, Magact
HOpMaJIbHBIN Iy4yoK Oesoro cBera. [Ipu kakoii HauMeHsbIIeH ToNIMHE d IIEHKU OTPaXXKEHHBIN
CBET C AJTMHOM BOJHBI A=0,55 MKM OKa)XeTcs MaKCUMAaJIbHO YCUJIIEHHBIM B pe3yJIbTaTe
uHTEephepeHn?

3. Haiitu HanGoapIIMii MOPAIOK CIEKTPA IS KEJITON IMHUYU HaTpus A=589 HM, eciu
IOCTOSIHHAS TU(PAKIIMOHHON PEIIeTKH paBHA 2 MKM.

4. N300pa3uth NpuMepHyIo JUGPAKIIMOHHYIO KapTUHY, BO3HUKAIOLIYIO MPU AU(paKkiuu
@payHrogepa oT pereTK U3 TPeX OJAWHAKOBBIX IIEJIeH, €CITH OTHOIICHUE MEPHOAA PEIIETKH K
HIMPUHE PABHO TPEM.

Bapuanrt 6

1. B ycranoBke a5 HaOmoneHus kojel HproToHa MpocTpaHCTBO MEXIY JIMH30HM U CTEKJISHHON
IUTACTUHKOM 3aIl0JIHEHO KUAKOCThI0. ONpenenuTh NoKa3aTelb IPEIOMIIECHUS )KUIKOCTH, €CIIH
panuyc TPeThero CBETJIOro KoJbla noxyuuics 3,65 mm. HaOnronenue BeeTcst B mpoxoasiiem
ceete. Pannyc kpuBu3Hel 1uH3b! 10 M. [{rHa BoIHBI cBeTa 589 HM.

2. OnpenenuTs TOJMUIMHY CJI0SI Macjia Ha MOBEPXHOCTH BO/JIbI, €CIIM TTPU HAOJI0ICHUH T10]] YTIIOM
60° K HOpMaJI B CIIEKTPE OTPAXKCHHOT'O CBETAa BUHA 3HAYUTEIBHO YCUJICHHAS XKEJITast TUHUN C
nunHOM BosHbI A=0,589 mkM. [TokazaTens npenomiienus macia 1,4.

3. dudpaxkumnonnas pemerka cogepxut 200 mrpuxoB Ha | MMm. Ha pemietrky magaer HopMaibHO
MOHOXpomaTHueckuit cBet A=0,6 MKkM. MakcuMyM Kakoro nopsiika Jaet 3Ta peuierka?

4. N300pa3uth NpuMepHyI0 JUGPAKIIMOHHYIO KapTHHY, BO3HUKAIOILIYIO NMPU AU(paKkiun

@payHnrogepa oT peneTK U3 MATH OJWHAKOBBIX HIEJIeH, €CITM OTHOLICHUE TIEPHOa PEIIETKH K
LIMPUHE PABHO TPEM.
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Bapuant 7

1. YcranoBka aiis HaOmroeHus KoJiel, HproToHa ocBenaeTcss MOHOXPOMAaTHYECKUM CBETOM C
JuTHOM BoJiHbI 600 HM, Magarmuii HopMaibHO. HallTH TONIIMHY BO3YIIHOTO CIOSI MEXTY
JUH30M 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, IPOIYCKAIOIIee JIy4H ¢ JTMHOM
BOJIHBI 631 HM. PaccTrosiHue Mexay cocelHUMHU KpacHbIMU nosiocamu 3 MM. KakoBo paccrosiHue
MEXy COCEIHUMHU CUHUMHU I10JIOCAMH, €CIIM HAOJI0JIeHHEe BECTHU CHHEE CTEKJIO, IPOITyCKaroliee
CBET C JUIMHOHU BOJIHBI 460 HM?

3. Ha qudpakumonnyro pemeTky, coaepxamryto 400 mrpuxoB Ha | MM, majeT HOpMaIbHO
MOHOXPOMATHYECKHUH CBET ¢ JNIMHOW BOIHBI A=0,6 Mkm. HaiiTu oGriee uncino nudpakiimoHHbIX
MaKCHMYyMOB, KOTOpBIE JJaeT 3Ta pemierka. OnpeaenuTs yroi ¢ AU paKiiui, COOTBETCTBYOIIHN
MOCJICTHEMY MaKCUMYMY.

4. N300pa3uth NpuMepHyIo JUGPAKIIMOHHYIO KapTHHY, BO3HUKAIOLIYIO MPU AU(paKkiun
@®payHnrogepa OT peIeTKH U3 MIECTH OAMHAKOBBIX IIeJICH, €CIIM OTHOIICHHE IePHO/Ia PEIIETKH K
HIMPUHE PABHO JIBYM.

Bapuant 8

1. YcranoBka [uid HaOmroaeHus Kosel HploToHa B OTpaK€HHOM CBETE OCBEIAeTCs
MOHOXpoMaTHuecKuM cBeToM A=500 HM, najarmmuM HopManbHoO. IIpocTpancTBO Mexay
JIMH30M U CTEKJISTHHOW IUTACTUHKOM 3an0JIHEHO BoAou. IToka3aTens nmpesomiieHus: BOABI paBEeH
1,33. HaiiTi TONIUHY €05 BOABI MEXy JIUH30M U CTEKJISIHHOM IJIJACTUHOM B TOM MECTE, Ilie
HaOJII0AaeTCs TPEThE CBETIIOE KOJIBLIO.

2. B TOHKO# KJIIMHOOOpa3HOH IJIaCTUHKE B OTPAKEHHOM CBETE IPU HOPMaIbHOM IaJIeHUN JIydeit
C JUTMHOH BONHBI 450 HM HaOMIONAIOTCS TEMHBIE HHTEP(EPEHIIMOHHBIE MTOJIOCHI, PACCTOSTHUE
MexXy KoTopbiMu 1,5 MM. HaliTh yron Mexay rpaHsMU IUTACTHUHBI, €CIIH IT0KA3aTelb
IIPEJIOMJIEHUS IIJIACTUHBI 1,5.

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

4. N300pa3uth NpuMepHYI0 AU(QPaKIIHOHHYIO KapTUHY, BO3HUKAIOIIYIO NPH JU(PPAKIUU
@payHrogepa oT peleTKH U3 HIECTH OAMHAKOBBIX 1eJIeH, €CIM OTHOLICHHUE NIepHoJia PEIeTKU K
LIMPHUHE PABHO TPEM.

Bapuant 9

1. YcranoBka jiis HabmoeHus Kosel HploToHa B OTpakeHHOM CBETE OCBELIaeTCs
MOHOXPOMAaTHYECKUM CBETOM, NaJar0IUM HOpMaabHO. Ilociie Toro Kkak mpocTpaHCTBO
MEXy JIMH30U U CTEKJITHHOM IJIaCTUHKOMW 3aIIOJIHWIIN KUIKOCTBIO, PalnyChl TEMHBIX
KoJiel] yMeHbIIInCh B 1,25 pasa. Halitu nokasarens npeaoMIIeHUs KUIKOCTH.

2. Ilpu ocBenieHny KIMHOOOPA3HON TIACTUHKY MyYKOM HapasliedbHbIX JTydyel HaTpHUeBOTro
iaMeHu A 1=589 HM, magaronx HOpMaIbHO K MTOBEPXHOCTH, 00Pa3yIOTCsI HHTEPPEPEHIIMOHHBIE
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MOJIOCHI, TPUYEM Ha AJiHe B 13 MM ykiaasiBaeTcst 46 TEMHBIX MOJIOC. 3aT€M IUIACTUHKY
OCBEILAIOT CBETOM C JVINHOHN 22=499 HM. OnpeenuTh YUCiIo TEMHBIX I10JIOC, YKJIaIbIBAIOIINXCS
B 9TOM CJIy4ae Ha TOH XKe JJTNHE.

3. Ha nudpaxnuonnyto pemerky, coaepsxamyto 500 mrpuxos Ha 1 MM, najaeT B HalpaBICHUU
HOpPMAaJIM K €€ MOBEpXHOCTU Oenblil cBeT. CIIEKTp NpOoelUpyeTCs TOMEIIEHHOM BOIU3H peLeTKN
JIUH30H Ha 3KpaH. OnpenenuTs MUPUHY CIIEKTpa IepBOro MopsaKa Ha SKpaHe, eClIU PACCTOSHUE
d muH3bI 10 9kpaHa paBHO 3 M. ['panuub! BuAMMOCTH criekTpa Akp=780 HM, Ao=400 HM.

4. N300pa3uTh MpuMEpHYIO TUPPAKITMOHHYIO KAPTHHY, BO3HUKAIOIIYIO NMPU AU pakiuu
OpayHrodepa OT peleTKH U3 TPeX OJAMHAKOBBIX IIeNied, €ClTM OTHOIIEHUE TIePHUOo/Ia PEIIeTKU K
IIUPUHE PABHO YETHIPEM.

Bapuant 10

1. CoOupatoiiast TMH3a M0JIOKEHA Ha TUIOCKYIO CTEKJISHHYIO IUIACTUHKY, IPUYEM BCIIEICTBUE
NOMAJaHUs BTN MEKIY JMH30M U IUIACTUHKON HET KOHTaKTa. J[naMeTpsl IATOro u
IATHAAATOro TeMHBIX Kosell HproToHa, HabI0JaeMbIX B OTPaXXEHHOM cBeTe A=589 HM, paBHbI
0,7 u 1,7 mm. OnipenenuTs pagnyc KpUBU3HbI OBEPXHOCTH JIMH3BI, OOPALLEHHON K IIJIaCTUHKE.

2. Ha rutockoil mpo3pauHoii TOBEPXHOCTH 00pa3oBaHa TOHKAs MPpO3payHasi MJIEHKA TOJIIIMHON
0,396 mxMm. Kakyro okpacKy IpHMET IUICHKA MPU OCBEIICHUH €€ OEIIbIM CBETOM, MaIar0IINM 1101
yriom 30°. TTokasarens mpeaoMieHus mieHku 1,4.

3. Ha nudpakumonnyro pemerky c nepuogom d=10 mxm nox yriom o=30° magaer
MOHOXPOMATHYECKUH CBET ¢ JUIMHOU BOJIHBI A=600 HM. OnipeienuTh yroa ¢ Judpakiinim,
COOTBETCTBYIOIIUN BTOPOMY INIABHOMY MAaKCUMYyMYy.

4. N300pa3uth MpuMepHYI0 AU(HPaKIIHOHHYIO KapTUHY, BO3HUKAIOIIYIO NPH JU(PPAKIUU
@payHrogepa oT peleTKH U3 YeThIpeX OJJMHAKOBBIX IleJeH, €ClIM OTHOIIEHUE NepHoAa
PELIETKU K IIUPUHE PABHO YETBHIPEM.

BapuanThl 3a1aHuii 1)1 KOHTPOJILHO padoThl 3
Paznensr:
- reoMeTpHUYecKas ONTHKA,
- uaTephepenuus,
- nudpaxus,
- KPUCTAJUIOONTHKA, TOJIIpU3alHs,
- TEIJIOBOE U3ITy4YEHHE.

Bapuanr 1

1. HaiiTu mocTpoeHneM XOJ Jy4da OTpakeHus B BoIyksoMm 3epkane. (F — dokyc, OO’ —
ONTHUYECKasi OCh)
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10.

YcranoBka i mosrydeHus: konel HeroToHa ocBemaercs 0eabIM CBETOM, MaaloluM 110
HOpMalIM K TOBepXHOCTH. Panmyc kpuBu3Hel R=5M. Habmionenue Benmercs B
npoxozsmeM csere. HaliTu paanycel rc U rp 4eTBepTOro cuHero koiusna (A, =400 HM) 1

TPETHEr0 KPACHOTro Koubua (A,, =630 um).

MpinbHas TUIEHKA, PacrooKeHHass BEPTUKAIBHO, 00pa3yeT KJIUH BCIEICTBUE CTEKaHUS
xuakoctu. [lpu HaOmoneHWn WHTEPPEPECHIIMOHHBIX TOJIOC B OTPAKEHHOM CBETE
pTyTHOM nyru (A =546.1 HM) OKa3aJIOCh, YTO PACCTOSTHUE MEXKIY MATHIO TIojlocamMu [ =2
cM. Haiitu yron y xiuHa. CBeT majaer MEepHEHAMKYJISIPHO K MOBEPXHOCTH IIJICHKH.

[lokazarens npeaoMieHUs] MbUIBHON BOAbI 7 =1.33.

[Toctpouts mo ['roiireHCYy BOJHOBBIE (POHTHI W HAMpPABIEHUS PACIPOCTPAHEHUS
OOBIKHOBEHHOTO W HEOOBIKHOBEHHOT'O JIy4eil B TOJIOXKHUTEIBHOM M OTPHUIATEIIbHOM
OJIHOOCHBIX KpHCTaJUIaX, ONTHYECKas OCb KOTOPOTO: JIC)KUT B IUIOCKOCTH MAJACHUS U
napajuieiabHasi MOBEPXHOCTU KpUCTaJIa.

N300pa3uth nmpuMepHyr0 IU(PPAKIMOHHYIO KapTHHY, BOZHHKAIOIIYIO NPH AU(paKIUH
@payHrogepa oT peueTKy U3 4eThlpeX OJUHAKOBBIX ILENeH, €ClIM OTHOIIEHUE Nepuoaa
PELIETKHU K IIUPHUHE IIEJIU PABHO TPEM.

IInockass MOHOXpOMaTHYeCKas BOJHA M MHTEHCUBHOCTBIO lp magaer HOpMaiabHO Ha
HENPO3pavHbIi DKpaH C KpyIJibIM oTBepcTueM. KakoBa MHTEHCHBHOCTBH | 3a 5kpaHOM B
TOYKE, AJI1 KOTOPOW OTBEPCTHE: a) paBHO INepBoi 30He dpeHelns; BHEUIHEW MOJIOBUHE
nepBoii 30HbI; 0) AnadparmMa OTKPhIBAET MOITOPHI 30HBI DpeHers.

[Inockas MoOHOXpoMaTH4ecKass BOJHA MaJaeT HOPMAJIBHO Ha HENPO3PAYHYIO
HOJIYTJIOCKOCTb. 3a MOJIYIUIOCKOCTBIO pacnosioxkeH dKpaH. Ilokasats Ha cnupanu Koparo
BEKTOPOB HANPSKEHHOCTU 3JIEKTPUUYECKOTO IOJIs, YKa3blBAIOIIMX HAa OTKPBITHE MEPBOI
30HsbI [llycTepa u cymMsbl AByX nepBbix 30H Lllycrepa.

[linockass MOHOXpOMaTHUeCKasi BOJHA C MHTEHCHUBHOCTBIO lp magaeT Ha Hempo3padHbIid
JIMCK, 3aKPBIBAFOIIMH SISl TOYKK HaOMoIeHus P: a) B mucKe moMeniaeTcsl TOIbKO IepBast
30Ha @peHenss; 6) B IUCKE MOMeEIIAlOTCA INepBble Tpu 30HBI Ppenens. Iloctpouth
CBETOBOI BEKTOP PE3yJIbTUPYIOLIETO CBETOBOIO MOJISI C MOMOIIblo ciupaiu Openens.

CreneHpb MOJIIPU3AMKM YaCTUYHO TOJspU30oBaHHOTO cBeta P=0.75. Halitn oTHOmIEeHUe
WHTEHCUBHOCTU TOJIIPU30BAHHOM COCTABJISIONIEH H3TOrO0 CBETa K HWHTEHCHUBHOCTHU
€CTECTBEHHOU COCTABIIAIOIIEH.

MouHocTs u3nyueHusi abcomoTHo yepHoro tena 34 kBt. Haiitu temmeparypy 3Toro
Tena, eClM U3BECTHO, YTO MOBEPXHOCTh ero paBHa 0.6 M2. AGCOTIOTHO YEPHOE Telo
Haxoautca npu temneparype Ti=2900 K. B pe3ynbTaTe OCTBHIBaHMS 3TOr0 Tela JJIMHA
BOJIHBI, HA KOTOPYIO MPUXOJAUTCS MAKCUMYM CHEKTPaIbHOM MJIOTHOCTU SHEPTeTHUECKOM
CBETHMOCTH, H3MEeHMIAach Ha AA=9 MkMm. Jlo kakoif Temmneparypsl T2 0XJaauinoch Teno?
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Bapuanrt 2

HaiitTu noctpoeHueM MOJ0XKEHHE 3epKaja U ero ¢okyca Ul cilydas MOKa3aHHOIO Ha
pucyHKe, e P u P - conpspkeHHbIE TOUKH.

P

+P|

Haiitu paccrosnue Almexay ABaauaTbiM M JIBAALATh MEPBBIM CBETJIBIMH KOJbLAMU
HeroToHa, ecnu paccrossHUE MeEXAYy BTOPBIM M TpPETbUM pPaBHO 1 MM, a Kojbla
HAOJI0IAI0TCS B OTPAXKEHHOM CBETE.

B o4eHb TOHKON KIMHOBUIHOW IIJJACTUHKE B OTPAXCHHOM CBETE€ IPU HOPMAJIBHOM
najicHuu HaOJII0aroTcsl MHTEpPEepEeHIIMOHHbBIE MONOCH. PaccTosiHMe MEXIy COCeTHUMU
TEMHBIMH TIOJIOcaMHu Ax = Smm . 3Hasi, 4TO JJIMHA CBETOBOM BONHBI paBHAa A = 580mm, a
NoKa3aTenb MpEeIOMJIEHMs IUIACTUHKUM # =15, HaliTH yron « Mexay TIpaHsIMU

IIJIaCTUHKH.

[Toctpoutrs 1o ['roiireHCYy BOJHOBBIE (POHTHI W HAMpPABIEHUS PACIPOCTPAHEHUS
OOBIKHOBEHHOTO W HEOOBIKHOBEHHOT'O JIy4eil B TOJIOXKHUTEIBHOM M OTPHUIATEIIbHOM
OJIHOOCHBIX KpHCTaJUIaX, ONTHYECKas OChb KOTOPOTO: MEepHeHAMKYJISpHA IIOCKOCTH
NaJCHUS JTyda U IMapajliesibHast TOBEPXHOCTH KPUCTAILIA.

N3006pa3uth nmpuMepHy0 IU(PPAKIUOHHYIO KapTHHY, BOZHHUKAIOIIYIO NPH AU(paKIUH
@paynrodepa OT pemIeTKH M3 TpeX OAMHAKOBBIX IIENed, €Clid OTHOIICHHE MepHoja
pELIETKH K IIUPHUHE LIEJIN PAaBHO ABYM.

IInockass MOHOXpOMAaTH4eCKas BOJHA M MHTEHCUBHOCTBIO lp magaer HOpMaiabHO Ha
HENPO3pavHbIi DKpaH C KPyIJibIM oTBepcTueM. KakoBa MHTEHCHBHOCTH | 3a 5kpaHOM B
TOYKeE, JIIs1 KOTOPOM OTBEPCTHE: a) pPaBHO NepBOi 30HE DpeHerst; BHyTPEHHEH TOJIOBUHE
nepBoil 30HBI; 0) chesnanu paBHBIM IepBoi 30He DpeHens U 3aTeM 3aKpbLIM €ro
IIOJIOBHHY 110 THAMETPY.

IInockas MOHOXpOMATHYECKad BOJIHA IaJacT HOPMaAJbHO Ha  HCIIPO3PAYHYIO
MMOJYIINIOCKOCTD. 3a IMOJIYIINIOCKOCTBIO PACITIOJIOKECH 3KpaH. IToka3zats Ha ClIMpaJin KOpHIO
BCKTOP HANPSXKCHHOCTU JJICKTPHUYCCKOT'O IIOJIA YKA3bIBAOMICC HAa OTKPLITHC IMICPBOIO
MHUHHMYMaA U COCCAHCTO C HUM MaKCUMYyMa.

[Tnockass MOHOXpOMaTHYECKasi BOJTHA ¢ MHTCHCHUBHOCTBIO lo Majaer Ha HeNmpo3pavyHbId
JIMCK, 3aKPBIBAIOIINM 111 TOUKH HaOmoAeHus P: a) aucka Het; 6) B AMCKE MOMENIAIOTCA
nepBbie 1Be 30HbI DpeHens. [[ocTpouTh CBETOBOI BEKTOP PE3YIbTHPYIOIIETO CBETOBOTO
MoJIst ¢ MOMOIIIbI0 criupaiin Openens.

Crenenp nossipu3aluy YacTUYHO Mojsipu3oBaHHOro csera P=0.25. Halitu oTHoueHue

WHTCHCUBHOCTH TIOJIIPU30BAaHHOW COCTABJISIONIEH 3TOrO0 CBETa K WHTEHCHBHOCTH
€CTECTBEHHON COCTaBIIIOIIEN.
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10. MomHocTh u3ny4eHus: abcomtoTHO dyepHoro Tema 34 kBrt. Halitu TemmepaTtypy 3TOro
Telna, eclIM U3BECTHO, YTO TIOBEPXHOCTH ero paBHa 0.6 M2,

1.2 Cniucoxk BONPOCOB U (MJIM) 32JaHUH ISl POBEACHUSA MIPOMEKYTOYHOM aTTecTAlluu
Jliist IpoBeICHHS POMEKYTOYHON aTTEeCTAIlM PEKOMEHIyeTCS MCIOJIb30BaTh BaPHAHTHI
3amanuii (20 BapuaHTOB) U3 ydyeOHOTO Tocodus “Omnrtuka: YueOHoe mocooue/Coct. H.A. Pynp,
A H. Ceprees. Apl'Y — Spocnasns, 2001. — 114 ¢.”

Cnmcok BONPOCOB K IK3aMeHY

. lIpenmeTt onTukw.

. [lIxana 3;1eKTpOMarHUTHBEIX BOJIH. BOJIHOBBIE M KBAHTOBBIE MTPOSIBICHUSI.

. YpaBHeHus Makcseina. BosiHOBoe ypaBHEHHeE.

. [Inockast u chepudeckast BOIHbBIL. [lonepeuHoOCTh 37€KTPOMAarHUTHBIX BOJIH.

. IImotHOCTH MOTOKA SHEpruu. [laBnenue ceera. IHTEHCUBHOCTSD.

. Honspuzanus. 3akon Mamoca. Dnnuntryeckas NoJaspU3aLys.

. 3aKOHBI IIPEJIOMJICHUS U OTPAaXXEHUS KaK CJIEICTBUE ypaBHEHUI MakcBea.

. ®opmynel Openenst. Yron bprocrepa. KoadgduiueHT oTpaskeHus: mpyu HOpMaIbHOM HaACHUU.

. llpenenbusiii yrou. [losiHoe BHyTpeHHEee oTpaxkeHue. HeoqHOpoaHAs MOBEPXHOCTHAS BOJIHA.

10. BonHoBoii yr. CniekTpasibHas IiIoTHOCTh. MHTEerpan dypsoe.

11.Bonnosoii naket. ['pynnosas ckopocts. @opmyna Panes.

12. EcTecTBeHHas mupuHa cieKTpaibHou muHun. Dddekt Jomnepa. Ymmpenue
CIEKTPAJIbHBIX JTUHUM.

13.NuTepdepennus. OnbiT FOHra.

14 Knaccuueckue uHTEpPEPEHINOHHBIE OTBITHI.

15.IIpocTpancTBeHHAs! KOTEPEHTHOCTh. 3BE3IHBII nHTEephepomeTp MaiikenbcoHa.

16.BpemeHHas KOre€peHTHOCTb.

17.JIByxitydeBast UHTeppEepeHIrs B TOHKUX TUICHKAX.

18.IIpocBeTieHNE ONTHUKHU.

19.1Tonockl paBHOM TONIIMHBI K PABHOTO HAKJIOHA.

20./IsyxiyueBbie nuntephepomerpsl. Kimaccuueckuit uarepdepomerp MaiikenbcoHa.

21.MuoronydeBas uHTepdepeHius. @opmysl DUpHu.

22 Nnrepdepomerp ®adbpu-Ilepo. CriekTpanabHbIE XapaKTEPUCTHKH.

23.Ilpumenenune MHoroyueBoil nuTephepenunu. MatepdepeHimonnsie GuabTpsl,
MHOTOJIy4€BbI€ OTPa’KATEIH.

24 ludpakmaus. [Ipuanun [oiirenca-dpenens.

25.30nb1 @penens. Cnupans OpeHenst. 30HHas IIACTUHKA.

26. [Iudpakuus Openens Ha NPIMOIUHEHHOM Kpae noiydeckoHeuHoro skpana. 3ousI Llycrepa.
Cnupainps Koparo. MHTrerpanst @penens.

27. Iudpakuus Ha TOMOJHUTEIBHBIX SkpaHax. Teopema babune.

28. Iudpakuus @paynrodepa. Jnudpakuus Ha menu.

29 [Tudpakuus Opaynrodepa Ha IPIMOYTOIHLHOM U KPYTJIOM oTBepcTHsX. Judpakunonnas
pacxoaumocTs ay4a. Audpakmus Ppaynrodepa Ha TOMOTHUTEIBHBIX KpaHaXx.

30. Judpakuus Opaynrodepa Ha N napamienbHbIX paBHOOTCTOSIIIUX OAMHAKOBBIX HIENISX.

31.AMmumuTytHas TUpPaKIUOHHAS PEUIETKA.

32.CunycounnanpHas TUPPaKIIMOHHAS PEIIETKA.

33.Metox Panes mis audpakiun Ha TEpUOJMUECKON CTPYKTYPE.

34.®a3oBas nudpakmoHHas pemeTKa.

35.0nementsl @yphe-onTUKH, TpOCTpaHCTBEHHAs puibTpanus. Meron A66e GpopmupoBaHus

O 00 1IN DN K~ W~
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nzobpaxenus. Meron LlepHuke Buzyanmuzanuu ¢pazoBbIX 00BEKTOB.

36.Pa3pematonias CnocOOHOCTh TEJIECKOIa U MUKPOCKOTIA.

37. Audpakuus Bynbda-bparra. J[udpakius Ha CTOSYNX yIbTPa3ByKOBBIX MEXaHUUYECKHUX
BOJIHAX.

38.Dusnueckrie 0OCHOBHI royorpaduyecKoil 3aMucy U BOCCTAHOBJICHUS U300paKeHUSI.
["onorpamma miockoi u chepuyeckoid BOJH.

39.0nTuka npoBoasmux cpel. KoMmmiekcHsli mokazaTens npeaomieHus. OTpakeHue oT
[IOBEPXHOCTH ITPOBOJAHMKA.

40.TTornomenue ceera. 3akoH byrepa-Jlambepra.

41.Knaccuueckas Teopus 1eKTpoHHOU aucnepcuu. HopmanpHas, aHoManbHas [ucnepeus.

42./lucniepcusi B MIOHHBIX KpUcTaiiax. Jlucnepcus B MeTaiax | Iia3me.

43.PaccesHue cBeTa.

44.91eMeHThI KPUCTAIIIIOONTHKH.

45.Onnuncoup myueBbix ckopocteil. [loctpoenue ['tolirenca 1yis 0JTHOOCHBIX KPHUCTAJUIOB.

46.JIunelinoe aBynyuenpenomiienue. [lonaspu3zannoHHbIE TPU3MBI.

47 .Onexrpoontuyeckue 3¢ ekt Keppa, [Tokkenbca. MickyccTBeHHas: ONTHYECKAs
aHU30TPOMHs, 00YCIOBICHHAS MEXaHUYECKUMH HATIPSKCHUSIMH.

48.0¢ ekt 3eemana. DIeKTpOHHAS TEOPUs HOPMAIBHOTO 3 dekra 3eemana.

49.EcrecTBeHHOE BpalleHUE MIIIOCKOCTH nojisipu3zauun. Kpyrosoe nByiaydenpenoMieHue.

50.Bparienue niocKoCTH NOJSPU3aUN B MAarHUTHOM 11os1e. D¢ ekt Dapanes.

51.13nyuenue BaBunosa-UepeHkona.

52.W3nyyenne aOCONIOTHO YEPHOTO TeNa, OCHOBHBIE TOJOXEHHUS. 3aKOHBI TEIIOBOTO

U3JIy4YECHHUS.

53.@opmyna Panes-/Ixunca.

54.®opmyna Ilnanka.

55.3axon Credana-bonprnmana.

56.3akoH cmemienus Buna.

57.®u3nuecKue OCHOBBI ONITHYECKOr0 KBAHTOBOIO reHeparopa. Jlasep.

58.HenunelHble sIBJICHUS B ONTUKE.

59.®@oroaddexr. [Tonsarue BayTpeHnero porodddexra.

60.2¢dext Komnrona.

61.3akoHbI reoMeTprueckoi ontuky. [Ipenensl uX IPUMEHUMOCTH.

62.0nTrueckas cuiia chepruuecKoi TOBEPXHOCTH.

63.®opmyna ToHKOM TUH3BL. [locTpoeHne n300paskeHus C MOMOIIBI0 TOHKOM JIMH3HI.

64.KapauHaabHbIC INIOCKOCTH ¥ TOYKH IIEHTPUPOBAHHOM ONTUYECKON CUCTEMBI (TOJICTOU

JIMH3BI) U TOCTPOCHUE U300paKeHN .
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l'[paBn.ﬂa BBICTABJICHHUA OLICHKH HA 3K3aMCHE.

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

Onenka «OTIHYHO» BBICTABISAETCS CTYACHTY, KOTOPbIN IEMOHCTPUPYET IIyO0OKOE 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 IOMOJIHUTEIbHBIE BOIIPOCH, COOIIOAAET JIOTHYECKYIO
II0CJIEI0BATENbHOCTD IIPU U3JI0KEHUU MaTepuaa.

Onenka «Xopouo» BbICTABISAETCA CTYACHTY, OTBET KOTOPOTO Ha 3K3aMEHE B 1IEJIOM
COOTBETCTBYIOT YKa3aHHbBIM BBIILIE KPUTEPUAM, HO OTIMYAETCS MEHBIIEH 00CTOSTENBHOCTBIO,
rJ1yOuHON, 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! IK3aMEHALIMOHHOTO Omiera U
JIOTIOJTHUTEIIbHBIE BOIIPOCHI, HO IIPU 3TOM JEMOHCTPUPYET YMEHUE BBIJCINUTD CYIIECTBEHHBIE U
HECYIIIECTBECHHbIEC TPU3HAKN U YCTAHOBUTh IPUYUHHO-CIIEACTBEHHBIE CBs3U. [IpH n3noxxeHun
OTBETOB JOIYCKAIOTCS OIINOKHU B ONPEAEIECHUN 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 CTYJEHT 3aTPYAHAETCS 1aTh OTBET WM 1a€T HEBEPHBIE
OTBETHI.

Onenka «Hey10B/1eTBOPUTEIBHO» BBICTABIAECTCA CTYACHTY, KOTOPBII 1IEMOHCTPUPYET
pa3po3HEHHbIE, OECCUCTEMHBIE 3HAHUS; OECIIOPSIOUHO U HEYBEPEHHO U3J1aracT MaTepuai; He
yMEET 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 OCHOBHYIO 4acTh JJONOJHUTEIbHBIX BOIPOCOB CTYIEHT 3aTpyHAETCS AaTh 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 10 OCBOCHH IO TUCHUTIIUHBI

OcHoBHOW (QopMoOll H3NOXKEHUs ydeOHOro Marepuaga IO JucCHMIUIMHE «OnTHKa»
SIBJIFOTCS JIEKLMU. 3aKpelIeHue TEOPETUYECKOro MaTepuana U NpUOOpPETEHHE HABBIKOB €O
IPUMEHEHHUs OCYIIECTBIIAETCS Ha MpakTHYeCKuX (pelleHue 3aaad) u  JabopaTOPHBIX
(pusmueckuii mpaKTUKYM) 3aHATHSAX.

Jlisl yCHemHoro OCBOEH!Us TUCIUILIMHBI OYEHb BaXKHO PEIIEHUE JJOCTaTOYHO OOJBLIOro
KOJIMYECTBA 3a]a4, KaK B ayJIUTOPUH, TaK U CAMOCTOATEIbHO B KAUECTBE JOMAIIHUX 3aJaHUU.
[Tpumepsl pemieHust 3anad  pa3OuUparoTCs Ha JEKHUSIX M MPAKTUYECKUX 3aHATHUAX, MpU
HEoOXOJUMOCTH 110 Haubojee TPyAHBIM TeMaM IPOBOJATCS  JONOJHUTENIbHbIE U
WHIVBUAYaJIbHbIE KOHCYNbTaUMU. lLlenmp NpakTHMYECKHX 3aHATHM — IOMOYb YCBOUTH
(dyHIaMeHTalbHBIE TOHATUS W OCHOBBI H3Yy4aeMOW IUCHMIUIMHBI, HAyYUTHhCS TNPUMEHATH
NIOJyYeHHbIE TEOPETHUYECKHE 3HaHMs Ha IpakTuke. [l peleHus Bcex 3ahad HeoOXOIuMOo
3HaThb U INOHUMAaTh JIEKUMOHHBIM MaTtepuain. [loaToMy B mporecce M3yuyeHUs AUCLUIIIUHBI
PEKOMEHAYETCSl PETYJIIPHOE MOBTOPEHHME MPONACHHOTO JEKIMOHHOrO Marepuana. Marepuai,
3aKOHCIIEKTUPOBAaHHBIM Ha JIEKIUAX, HEOOXOOUMO IpopadaThiBaTh, MCIONb3Ys IS 3ITOrO
YU4EOHUKH M y4eOHO-METOUYECKUEe TOCOOMsI, KOHTPOIUPOBATh U KOPPEKTUPOBATH MOJYUCHHbIE
3HaHWSI W HaBBIKM, KOHCYJBTUDPYSACh C IpENoJaBaTeNsIMU, BEAYIIMMH TEOPETHYECKHE U
IIPAKTUYECKHUE 3aHATHSL.

bonbiioe BHMMaHME JODKHO OBITH YJEJIEHO BBIIOJHEHUIO JOMalIHed paboTel. B
Ka4yecTBe 3aJaHUM A7 CaMOCTOATENBbHOM pPabOThl J0Ma CTyAEHTaM MpeUlaraloTcs 3aiadd,
AQHAJIOTMYHBbIE pa300paHHBIM Ha JIEKLUUAX M TNPAKTUUECKUX 3aHATUAX WM HEMHoOro Oosee
CJIO’KHBIE, KOTOPBIE SABJISIOTCS PE3YyJIbTaTOM 00BEINHEHHSI HECKOJIBKUX 0a30BbIX 3ajau.

N3zydenune oOmiel GU3MKH HEBO3MOXKHO 0€3 (PHU3NUECKOro MpaKTUKyMa — J1a00paTOpHBIX
pabot. 'paMOTHO NOCTaBIEHHBIN U MPOBEAEHHBIN SKCIIEPUMEHT BBIABIISIET JE€TAIH, KOTOPbIE NIPH
TEOPETUYECKOM PACCMOTPEHMM MOIVIM Obl I10Ka3aThbCs HECYIIECTBEHHBIMM, IO3BOJSET IpU
BHEIIHEW IPOCTOTE KIACCHYECKUX METONMK U DKCIEPUMEHTOB OLICHUTh HUX KpacoTy Hu
u3secTBO. /1 TOro 4ro0s! 1ab0paTOPHBIE 3aHATHS MPUHOCHIN MaKCUMAJIbHYIO MOJb3Y, IEPE
UX BBIMOJHEHUEM HEOOXOJMMO O3HAKOMUTBCS C (DPU3MUECKUMM SIBICHUSAMM, HU3y4aeMbIMH B
paboTe, TeOopHel 3TUX SBJICHUMN, HUCIIOJIb3YEMBIMH JKCIEPUMEHTaIbHBIMU MeToaaMu. Ocoboe
BHUMaHME ClIelyeT 00paTUTh Ha 00pabOTKY pe3ysIbTaTOB U3MEPEHUIl.

IHoaroroBka Kk 3k3amMeHy

DK3aMEHAIMOHHAs CeCCHs - 3TO CepUs 3K3aMEHOB, YCTAHOBJIEHHBIX Y4YEOHBIM IJIAHOM.
WHTrepBann Mexay sk3amMeHamMu 3-5 JHEH HYXHO HCIOJIb30BaTh S CHCTEMAaTU3ALUU 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
3aKJIF0UYEHHUE €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 BAXXHO COOJIIOJCHUE 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;

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