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1. Heanb u 3a1a4u M3yYeHUs1 TUCHUTIIMHBI

1.1. Heab 1 3a1a4m U3y4YeHHU s JUCHMILIIUHBI

Lenv oucyunnunvr — HopMupoOBaHHE CIOCOOHOCTH OCBAMBATh U HCIIOJIb30BATh TEOPETHYECKHE

3HAHUS U TPAKTUYECKUE YMEHUS U HABBIKY 110 ONITHUKE MPH PEIICHUH MPO(eCcCHOHATBHBIX 3a1a4.

3adauu oucyuniumnol:

1) chopmMupoBaTh HaBBIKM MOUCKA, aHAJIK3a U CHCTEMATH3allUMKd WHGOPMAIIUU 0 ONTHKE C HC-
M0JIb30BaHHEM Hay4YHOU U y4eOHOH IuTepaTypbl, UHPOPMAIIMOHHBIX 0a3 TaHHBIX;

2) chopMupoBaTh 0a30BbIi MOHATHIHBINA anmapaTt, HEOOXOIUMBIN JI MOHUMAHUS U JajbHEH-
HIeT0 U3y4YeHUsl 00IIeH, SKCIEPUMEHTAIBHON U TEeOPEeTUUECKON (DU3HKY;

3) U3yuuTh OCHOBHBIC (PM3UYUCCKUE SABJICHUS U TCOPHH ONTHKH, HAYYUTHCS UCIOJIB30BATh TEOPE-
TUYECKUE 3HAHUS 17151 OObSICHEHUSI ONTHYECKUX SIBJICHUH;

4) I03HaKOMUTD C (DYHIAMCHTAIBHBIMH dKCIICPUMEHTAMH, TIO3BOJIMBIIUMH YCTAHOBUTH 3aKOHO-
MEPHOCTH ONTUYECKUX SIBJICHUN;

5) obecrieunTh YCBOCHHUE OCHOBHBIX 3aKOHOB ONTHKHU, HCTOPHIO UX OTKPBITHS;

6) mpogoKUTH HOPMHUPOBAHKE OCHOB METO/Ia HAYYHOTO TTO3HAHMS;

7) pa3BUTh HaBBIKK PabOThI C y4eOHBIM 00OPYIOBaHHEM, OOCCIICUYMBAIOIINM JTaOOPATOPHBIN U
JEMOHCTPAIIMOHHBINA YyUeOHBIA AKCIIEPUMEHT O ONTHKE;

8) obecrieunTh OBJIAJICHUE METOAMH PEUICHHS THUIIOBBIX KOJMYECTBEHHBIX 3a/1a4, CBSI3aHHBIX C
OIITHKOM;

9) MOATrOTOBUTH CTYICHTOB K MPHUMEHEHHIO CICIMATIbHBIX 3HAHUN U YMCHHU 110 ONTHKE B Ieia-
TOTMYECKON JEeATEIbHOCTH.

1.2. Hepeqeﬂb IJIAHUPYEMBIX PE3YJbLTATOB oﬁyqe}mﬂ no JUCHUIIJIMHE, COOTHECCCHHbIX
C YCTAHOBJICHHBIMM HHAUKATOPAMH T0CTHKCHUSA KOMIIeTeHI Uil

Konx kommereninu

I1K-1

DopmyIHpoBKa CriocobeH ocBaMBaTh M UCIOJIB30BATh TEOPETUUYECKUE 3HAHUS U TPaK-

KOMIIETEHINH TUYECKHWE YMEHMS W HaBBIKM B NPEAMETHOH OO0JIACTH MpH pELIeHUU
npoeccnoHabHBIX 3aa4

WNunukatop NIIK-1.1. 3Haer cTpyKTypy, COCTaB U JUAAKTHUECKHUE €IUHUIIBI MIpe-

JOCTHKEHUS METHOI 0651acTH (MIPEenoAaBaeMoro MpeamMeTa).

KOMITETCHITHT NIIK-1.2. YMmeeT ocymecTBIATh OTOOp y4eOHOTO COMEPIKaHUS IS €ro

peanu3ayy B pa3IuuHbIX (opMax oOydeHHsI B COOTBETCTBUM C Tpebo-
Banuamu ®I'OC OO.

NIIK-1.3. JleMoHCTpHUpYeT yMeHUe pa3padaThiBaTh pa3ivuHble (OPMBI
Y4eOHBIX 3aHSATHIA, TPUMEHATH METOJIbI, TIPUEMBI H TEXHOJIOTHH 00yd4e-
HUSI, B TOM 4HcJe HHOPMAIMOHHBIE.

Ko xommeTeHIINN

I1K-3

DopmyIMpoOBKa CnocoGeH GopMHUpPOBaTH Pa3BUBAIOIIYI0 00pa30BATENbHYIO CPEAY IS
KOMIICTCHITUH JIOCTHUKEHHS JIMYHOCTHBIX, MTPEAMETHBIX U METANPEIMETHBIX pe3yJbTa-

TOB 00y4YEHUS CPEACTBAMH MPETMOJaBAEMBIX YUEOHBIX MMPEIMETOB
Nupukarop HIIK-3.1. Bnageer cnmocobaMu WHTETpallil YYEOHBIX MPEAMETOB IS
JOCTHKEHMS OpraHM3ally Pa3BUBAIOIIEH y4eOHOW AeATeIhbHOCTH (MCCIIeN0BaTENb-
KOMIIETEHITUH CKOM, TPOEKTHOM, TPYIIIOBOH | JIp.).

UIIK-3.2. Hcnonb3yeT oOpa3oBaTeNbHBIA MOTEHIMAT COLMOKYIBTYp-
HOM Cpejibl peTHOHa B TIPENo1aBaHuu (MpeaMeTa 1o npouiro) B yaeo-
HOH U BO BHEYPOUHOU JEATEIbHOCTH.

NIIK-3.3. 3HaeT Mcuxoioro-rneaarornaeckue yCiIoBUs CO3TaHUs Pa3BU-
Barolleil 00pazoBaTeIbHON Cpeibl A TOCTUKEHUS JINYHOCTHBIX U Me-
TanpeIMETHBIX Pe3yIbTaTOB O0yUEHUSI.




1.3. BocnnuraTesibHast padora

Hamnpasnenue

o Twum 3agau
BOCITUTATEILHON pabOThI

®opmbl paboTHI

MaTPUOTHYECKOE BOCIIUTAHKUE | MEarOTUYECKUM
CONPOBOXKACHUS
TPYJIOBOE BOCIIUTAHHE METOINYECKHIT

00CyX/IeHUE BKJIa/1a OTCYECTBEHHBIX (u-
3UKOB,; BBICTYIIJICHUC Ha 3aHATHUUN

KayeCTBEHHOE O(OpPMIICHHE CTYIEHTOM
KOHCIIEKTOB JIEKIMK, pELIEHU 3aaad,
71a00paTOPHBIX pabOT

1.4. MecTo AucuMILVINHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMblI

Huctunnmna «O0mas u skcrepuMenTaibHas pusuka. OnTuka» OTHOCUTCS K 00s13aTe/IbHOM Ya-
CTH y4eOHOro IUIaHa, MPEeIMETHO-METOUIECKII MOAyb 1o npodmmto dusuka. K Havany u3y-
YEHUS] JTUCUUIUIMHBI CTYACHTHI JOJDKHBI BJIAJETh LIKOJIBHBIM KypcoM (U3MKH U MATEMAaTHKH.
M cnonb3yroTest pe3yinbTaThl OCBOSHUS AUCUUIUIMH «O0IIas U SKCriepuMeHTaIbHas Gusnka. Me-
xaHuKay, «O0mas u sKcrepuMenTaibHas ¢usnka. MonekynapHas ¢usuka. TepmoauHaMHUKaY,
«O0mas 1 >KCIepruMeHTalIbHas (pru3mKa. DIEKTpOAMHAMUKa». Pe3ynbTaTbl OCBOSHHS IHCIH-
winHbl «OO01Ias u SKcrepuMenTanbHas ¢usnka. ONTHKa» UCTOIB3YIOTCS MPU U3YUYEHUHU IPYTHX
pa3aenoB o0IIel U SKCIIEPUMEHTAIBLHON (PU3HUKH, TEOPETHUECKOW (HU3NKH, METOAUKH O0yYeHHS

buzuke.

1.5. OcoGeHHoOCTH peajn3anum IMCUUILTHHBI

I[I/ICI_II/IHJ'II/IHB. pCaIN3yCTCA Ha PYCCKOM S3BIKC.

2. O0beM TUCHUILITHHBI

U3 Hux
Bcero
Bun yueOnol paboThl o cemectpam 3a4ETHBIX Axaziem. B dopme N
J— Yackl PaKTUIECKOH
IIOJITOTOBKH
OO011ast TPYA0EMKOCTh IUCIUIIIIMHbI 4 144
CEMECTP 4
KonTakTHas paboTa ¢ mpernoiaBaTeem:
AynurtopHble 3aHsTHs (BCEro) %4
3aHATHS JEKIMOHHOIO THIIA 18
JlaGopaTopHble paboThI 18
3aHATHS] CEMUHAPCKOTO THUTIA —
[TpakTHyeckue 3aHsTHS 18
KCP —
CamocTosTenbHasi paboTa o0ydyaroumxcs 54
Bun nmpomexxyTodHO# arTectanuu: DK3aMeH 36
3. Conep:xanue QM CIUNIAHBI
3.1. Pazgennbl AMCUMIIMHBI M BU/ABI 3aHATHI (TeMaTHYeCKUH MJIaH 3aHATHIA)
Pa3nensl 1 TEMBI AUCIHATIIIMHBI | Beero | Ayn | Jlex | J1a6 [ TIp | Cem | KCP | CP
1. Bseoenue ¢ onmuxy
1.1. OcHOBHBIE TIOHATHS, TEOPUU U 6 3 1 2 3
3aKOHBI ONITUKH
1.2. DneMeHTbl FeOMETPUUYECKON ONTUKU 10 5 1 2 2 5
1.3. OcHOBBI hOoTOMETPHH 6 3 1 2 3
1.4. OcHOBBI 3JI€KTPOMAarHUTHOU TE€O- 4 2 1 1 2
pHH cBeTa




2. Bonnosas onmuka

2.1. JIByxuryueBast HHTep(EepeHIMs CBeTa 8 4 1 2 1 4
2.2. Kmaccuueckue wuHTEp)EPEHIMOH- 8 4 1 2 1 4
HBIE OIBITHI
2.3. KorepeHTHOCTb cBeTa M THTepepOMETpbI 4 2 1 1 2
2.4. Mudpaxmms cBera 8 4 1 2 1 4
2.5. [ludpaxnus Openens 8 4 1 2 1 4
2.6. Mudpaxmus Opayarodepa 10 5 1 2 2 5
2.7. lonsipuzanus cBera 8 4 1 2 1 4
2.8. IlpakTtryeckoe TpHUMEHEHHUE I10- 4 2 1 1 2
JSIpU3ALUU
2.9. Mornomenue, nucnepcust u pac- | 10 3) 2 2 1 5)
CestHUe CBeTa
2.10. DnemenTsl Teopuu onTthueckux | 10 3) 2 2 1 5)
npubopoB

3. Onmuxka osudicywuxcs mei
3.1. PensaruBucrckue 23 QEeKTh B ONTHKE 4 2 2 2

Oxk3amen | 36
Beero | 144 54 18 | 18 | 18 54

Conep:xkanue corsacuo SAJIPY

OnekTpomarauTHas Teopus cera. Dortomerpus. ['eomerpuyeckas ontuka. MHTepdepeHuuns
ceera. Judpakuusa csera. [lonspusauus cera. [{ucnepcus cera. Paccesnue cBera. Onruue-
CKue siBIIeHUs B aTMocdepe. PenstuBuctckue 3QeKTsl B ONTHKE.

3.2. 3ausaTHA JeKIIMOHHOI0 THIIA
CEMECTP 4

Jlexmus 1.

Tema: OCHOBHBIE TIOHATHS, TEOPUU U 3aKOHBI ONITUKU. DJI€MEHTHI T€OMETPUYECKON ONTHKH.
Kpamkasa annomayus k nexyuu.

OcHOGHbLe NOHAMUS, MeOPUU U 3AKOHbL ONTUKU.

1) CoBpeMeHHbIE MTPEJICTABICHHSI O TPUPOJIC CBETA.

2) CKOpOCTb CBETa B BaKyyMe Kak PEISTHBUCTCKUI HHBAPHUAHT.
3) CBer Kak 3JIeKTpOMarHiTHas BOJIHA.

4) CBeT Kak MOTOK (JOTOHOB.

5) OcHOBHBIC 3aKOHBI OTITHKH.

6) CBsi3b MEXIy OTHOCHTEIILHBIM M a0CONIOTHBIM ITOKA3aTeISIMU MTPETOMIICHHS.
7) SIBneHME MOTHOTO BHYTPEHHETO OTPAXKCHUS CBETA.

8) [Mpuniumner [oitrenca u depma.

Dnemenmol 2eomempuieckoti ONMuKuU.

1) OcHOBHBIE IOHSATHS T€OMETPUUECKON ONTHKH.

2) UneanbHas nuH3a.

3) [Toctpoenne n300pakeHUH.

4) dopmyiia UaeaTbHOM JTIMH3BL.

5)* Ontuueckas cuiia CUCTEMbI M3 UACATbHBIX JIHH3.

6) UneanbpHoe chepuueckoe 3epKao.

7)* IlpenomiieHue Ha chepUIECKON TTOBEPXHOCTH.

8)* Toukas nuH3a.

9)* LlenTpupoBaHHast ONTHYECKAsK CHCTEMA.

Jleknns 2.
Tema: OcuoBsl oToMeTprn. OCHOBBI ANEKTPOMATHUTHOM TEOPUH CBETA.
Kpamxas annomayus x nexyuu.



OcHosvl homomempuu.

1) CBeTOBOI TOTOK.

2) Cuiia cBera.

3) OcBelIEHHOCTh U CBETUMOCTb.

4) SIpkocTh.

5) ®oTtoMeTpHYECKUE U SHEPIeTHUECKUE ANHHIBI H3MEPCHUSL.
6) ®oromeTpsl.

OCHOBbL 2EKMPOMAZHUMHOL MeopUul ceemd.

1) Cucrema ypaBHeHuit MakcBesia.

2) BonHOBOE ypaBHEHHUE.

3) DiekTpoMarHuTHas BOJIHA.

4) MoHOXpoMaTH4YeCcKast JIEKTPOMarHUTHasI BOJIHA.

5) KBa3uMOHOXpOMATHYECKAs SJIEKTPOMArHUTHAS BOJTHA.

Jlekus 3.

Tema: [IsyxnydeBas uatepdepennus ceera. Kinaccuaeckne nHTepEepEeHIIMOHHBIE OIBITHI.
Kpamkas annomayus x nekyuu.

Heyxnyuesas unmepgepenyus cgema.

1) SIBnenue uHTEpPEPEHIH CBETA.

2) [IByxiydeBasi cxeMa HHTEp(EPEHIIMU CBETA.

3) Bugumocts HHTEp(EPEHIIMOHHON KapTHHBI M KOT€PEHTHOCTh CBETOBBIX MTYYKOB.
4) NntepdepeHiius OT IBYX TOUEYHBIX HCTOYHHUKOB CBETA.

5) UnTtepdepeHiinonHas KapTuHa OT BYX TOYEYHBIX HCTOYHUKOB B OCCKOHEYHOCTH.
Knaccuueckue unmepghepenyuonnvie onvimol.

1) Knaccuueckre uHTEp(EPEHIIMOHHBIC OTBITHI.

2) UnTepdepenius Ha MI0CKOoNapauieIbHOM CIIOE.

3) UnTepdepenins Ha KIMHOBUIHOM CIIOC.

4) Konbua HeroToHa.

5)* [IpocBeTiicHHE ONTHKH.

Jlexuus 4.

Tema: KorepeHTHOCTb cBeTa U MHTEppepomeTphl. udpakius cera.
Kpamxasa aunomayus k nexyuu.

Kozepenmnocmo céema u unmepghepomempbi.

1) [MoHsTHE O BpEMEHHOW KOTEPEHTHOCTH CBETA.

2) [ToHsiTHE 0 IPOCTPAHCTBEHHOW KOI€PEHTHOCTHU CBETA.

3) Uurepdepomerp Kamena.

4) Nntepdpepomerp MaiikenbcoHa.

5) Unrepdepomerp Dadpu-Ilepo.

Hugpakyus ceema.

1) SIBnenue nudpaximu ceera. [Ipunnun [roiirenca-Openens.

2) 3oubl Openens. Y coBHs MAKCHMYMOB M MUHIMYMOB WHTEHCHBHOCTH MPH AU(PAKIINY.
3) Bunsl nudpakuun cera.

Jlexuws 5.

Tema: {udpaxus Openens. Judpakaus Opaynrodepa.
Kpamkas annomayus x nexyuu.

HHugpakyus Openens.

1) Iudpakuus OpeHens Ha KPYyrJIOM OTBEPCTHH.

2) Mudpaxuus Openens Ha HEMPO3PAYHOM JIHCKE.

3) 3oHHas UTaCTHHKA.

Jugpaxyua Dpayneogepa.

1) Iudpakuus @payHrodepa Ha MIEITH.

2) UnTepdepeHius oT MHOXKECTBa HCTOYHHKOB.



3) ludpakiroHHast pemeTKa.

4) TndpaxironHas pemeTka Kak ClieKTpajibHbIN armapar.
5) Audpaxuus Bporra.

6) [MousiTHe 0 TosorpaduH.

Jlekuus 6.

Tema: lonapusanus ceera. IIpakTnyeckoe npuMeHeHUE NOJIApU3aALUH.

Kpamxkas annomayus x nexyuu.

THonapuzayus ceema.

1) EcTecTBeHHBII ¥ MOJIAPU30BaHHBIN CBET. BH/IbI MOJIIpH3aIIHH.

2) 3akon Mauttoca.

3) IMonspu3sariyst Ipy OTPAKESHUN M PETIOMIICHUH.

4) SIBnenue nABoMHOTO yyenpenomieHus. KauectBeHHoe oObsicHeHHe. [Juxpon3M.
5) [MocTpoenne 0OBIKHOBEHHOTO H HEOOBIKHOBEHHOTO JIy4CH.

Ilpaxmuueckoe npumenenue noaApPU3IAYUU.

1) DamunTudeckast nosipusaius ceera. [IacTUHKK B 4ETBEPTh BOJIHBI U ITOJIBOJIHBI.
2) UnTepdepeHiust TMHEHHO MOISIPU30BAHHOTO CBETA.

3) UckyccrBennas anusorponus. @oroynpyruit apdext. Dddext Keppa.

4) BpaiiieHre TIIOCKOCTH MOJISPU3ALIHH.

5) TMonspu3anoHHbIe TPUOOPHI M KX MPUMEHEHHE.

Jlexkuus 7.

Tema: IlornouieHue, TUCHEPCUs U paccesHUE CBETA.

Kpamxkas annomayus x nexyuu.

1) SIBneHUME MOTJIONICHUS CBETA.

2) SIBnenue nmucniepcuu cBeta. HopmanbHas 1 aHOMallbHAsSL IUCTICPCHSI.
3) Kinaccuueckas Teopust AUCIICPCHU M TIOTJIOLICHUS CBETA.

4) DKcrepUMEHTAIbHBIC METO/IbI UCCIICIOBAHUS TUCIICPCHH BEIIECTRA.
5) CrekTpbl HCIIyCKaHUS | TorIomeHus. CIIeKTPOMETPBI.

6) sIBneHue paccesiHUs CBETa.

7) SIBneHust aTMOC(EPHON ONTHKH.

8) INoHsATHE O HETUHEHHOM ONTHKE.

Jlexuus 8.

Tema: DneMeHThl TEOPUU ONTHYECKUX IPUOOPOB.

Kpamxasa aunomayusa k nexyuu.

1) l'eomeTpuuecKas ONTHKA KaK MPEACTbHBIN CITy4ail BOJTHOBOH.
2) Ontudeckue MpuOOPbI, BOOPYKAOIIUE TJ1a3.

3) dudpaxipronHas npupoaa n300pakeHHUs.

4) Paspemaromiasi CloCOOHOCTH JINH3BI. [loIe3HOE yBETHYCHHE.

Jlexmus 9.

Tema: PenstuBuctckue 3(eKTsl B ONTUKE.

Kpamxkas annomayus k nexyuu.

1) Ckopocts cBeta. Kitaccmueckne MeTo/ bl H3MEPEHUS] CKOPOCTH CBETA.
2) I[poGnema 3¢dupa.

3) AGepparus cBera.

4) OnbiT ®u3o.

5) OmnbiT MaiikenbcoHa.

6) Dddext Jomnepa B onTHKE.

7) DKCIIepUMEHTAIbHBIE OCHOBAHUS CIICIIMAIBLHON TEOPHH OTHOCHTEILHOCTH.
8) Dddekt BaBumosa-Yepenkosa.

3.3. 3aHATHA CEMHHAPCKOI'0 THIIA

Y4eOHbIM MJIaHOM HE TPEyCMOTPEHBI



3.4. [IlpakTHYecKkne 3aHATHSA
CEMECTP 4

[TpakTnueckoe 3anstue 1.
Tema: OCHOBHBIE TIOHATHSA, TEOPUU U 3aKOHBI OTITUKHU.
Ilepeuensv 3a0anuii: pemenne GU3NIECKNX 3a1a4 IO TEMe.

1.

Ha kakoii riiyOuHe 1Mo BOJIOM HaXOAMUTCS BOJ0JIa3, €CIIM OH BUIUT OTPAKECHHBIMH OT ITOBEPX-
HOCTH BOJIbI T€ YaCTH TOPU30HTAIBHOTO JTHA, KOTOPHIE PACIIONOKEHBI OT HETO HA PACCTOSTHUHU
15 m u 6onwre? Poct Bogonasa 1,7 m.

. Hy‘l CBCTa, HaHpaBJ’IeHHBIfI TOPHU30HTAJIBHO, MIaJa€T Ha BEPTUKAIIBHO CTOHH_II/Iﬁ OKpaH. Ha IIyTH

Jlyda IOMECTHIIH TIJIOCKOE 3EPKAJIO TaK, YTO 3alUMK HAa DKpaHe CMECTHIICS BBepX Ha 5 cm. Ka-
KOB yToJI MaJIeHHUsI CBETa Ha 3€pKajio, €CJIM PACCTOSIHUE OT TOUKH I1aJICHUs] Ha HEro CBETa J0
3KpaHa paBHO 1 mM?

. UenoBek BBICOTON 2 M HaXOAWTCS HA PAcCTOSTHHH 6 M OT (poHApsi, BUCAIIETO HA BBHICOTE 8 M.

Ha kakom pacctossHuM OT ce0si 4eloBEK JOJKEH IOJOKUTh HAa TOPU3OHTAIBHYIO MOBEPX-
HOCTb 3€MJIU 3€pKajio, 4TOObI YBUJIETh B HEro poHaphb?

. HOKa)KI/ITe, 4TO IJI IOJYUCHUA I/I306pa)KeHI/I$I YCJIOBCKA BO BECh POCT B IINIOCKOM 3CPKaAJIC BbI-

COTa 3CpKaJia 1OJI’KHA OBITH HE MEHEE ITOJIOBHHEI pocCTa 4YCIOBCKA.

. B Boge HUAYT ABa NapaJUICIIbHBIX JIy4da. HCpBHﬁ JIy4 Ha I'paHUNC BOAA-BO3AYX HUCIIBITHIBACT

II0JIHOE€ BHYTPEHHEE oTpaxkeHHe. Ha myTu BTOporo j1y4a Ha MOBEPXHOCTH BOJBI PACIIONOKEHA
IJIOCKONApaJUIeNIbHAsL CTEKJISIHHAS IIJJAaCTUHKA. BBIMIET M BTOPOM JIyd M3 BOJABI WM TOXKE
UCIIBITACT MOJHOE BHYTPEHHEE OTpaXkeHue?

. Ha nne cocyla € BOHOﬁ BBICOTOH 5 cM HaXoauTCsa TOYCYHBINM MCTOYHHUK cBeTa. Ha ITOBCPXHO-

CTH BOJbI IJIaBacT HGHpOBpEl‘-IHLIfI AUCK TaK, YTO €TI0 LICHTP HAXOAUTCA Had UCTOYHUKOM. HpI/I
KaKOM HAaMMCHBIICM paJinyCC JUCKAa HU OAHH JIYY HE BBIﬁIIGT U3 BOJbI B BOSIIYX?

. Hpe,[[eJ'IBHHﬁ YroJi HOJHOTO BHYTPCHHETO OTPAXKCHUA TIPHU IMEPEXOAC CBETA U3 CKHUIIMAAPa B

BO3IyX JUIsl JIy4a OMpeesieHHON JIMHBI BOJIHBI paBeH 42°. UeMy paBHa CKOPOCTh pacmpo-
CTpaHEHUSs CBETA ATOW JIJTMHBI BOJIHBI B CKUMIHAApe?

[TpakTHueckoe 3ausTue 2.
Tema: DneMeHTbl FTeOMETPUYECKON ONTHKH.
Ilepeuens 3a0anuii: pemenne GU3NIECKnX 3aaad Mo TeMe.

1.

Ha BeicoTe H Ham mOBEepXHOCTHIO BOJBI PACIIONOXKEH TOUSHHBIH HCTOYHHK cBeTa S. e Oyaer
HaXOJUThCS M300pakeHne S' ATOro HCTOYHMKA, J1TaBAeMOE IJIOCKUM 3epKaIbHBIM JHOM COCY-
713, €CITM CMOTPETH 1Mo BepTHKanu BHU3? [yOuHa cocyna ¢ Bojoi d.

. Ha xakom paccTostHMM OT BBIIYKJIOTO 3€pKajia ¢ paauycoM KpuBU3HbI 40 cM HaXoAuTCs Mpe-

MCT, €CJIM €T0 MHUMOC I/I306pa)KCHI/Ie B 3€pKaJi€ YMCHBIICHO B 2 pa3a’7

. Camoner, nersmmii Ha BeicoTe 4000 M, mpou3BoaAUT aspodorockeMKy. DoTorpaduu MecTHO-

CTH JOJDKHBI oNyunThes B MacinTade 1:8000. Uemy paBHO (OKYCHOE pacCTOSIHUE OOBEKTHBA
dotokamepni?

. Beimykioe cdepuueckoe 3epkano umeer paanyc kpubusHbsl 40 cM. Ha paccrostaun 20 cM ot

3epKaja HaxoauTcs npeamer Boicotoil 10 cm. Haliaute monosxeHre u BBICOTY H300paKeHHUsL.

. CBersmiasics TOYKa pacioIoK€Ha Ha OITUYECKON OCH BOTHYTOI'0 3€pKajla Ha pacCTOSIHHUUN

ABYX paAuyCOB KPUBHU3HLI OT HETO. I'me naxomurcs I/I306pa)KCHI/IC TOYKU?

. [lapannenbHbIil My4oK Jydel, majas Ha PAcCEMBAIOILYIO JIMH3Y AUaMETpoM 6 cM, JaeT Ha

JKpaHe, PACIOJIOKEHHOM Ha paccTOssHUMU 20 CM OT JIMH3bI, CBETJIBIA KPYKOK TUAaMETPOM
12 cm. Omnpenenute GoKycHOE pacCTOSIHUE JIMH3BI.

. HpI/I HanOOJIbIIEM yYAaaJlCHUU 00BEKTHBA OT IJICHKH (I)OTOE[HHapaT AacT PE3KUC CHUMKU ITPEa-

METOB, HAXOAIINXCSI HAa paccTOssHUM 1,2 M OT 00bekTHBa. C KaKOro HAMMEHBIIIETO PacCTOsI-
HUS MOXXHO OYJIET MOTYyYUTh PE3KHE CHUMKH MPEAMETOB, €CITU Ha 00BbEKTUB HACAAUThH COOHU-
PAIOILYIO JIMH3Y C ONITUYECKON cUjIoi 2 quTp?

. B 15 cM OT nBOSAKOBBINTYKJION JIMH3bI, ONTHYECKAsk CHjla KOTOpOM paBHa 10 AnTp, pacnoyiokeH

MpeaAMET BhICOTOM 4 cM. HaliuTe mosioxeHue 1 BHICOTY H300paKeHUS.



9. Pagmycel KpUBM3HBI MOBEPXHOCTEH IBOSIKOBBITYKJIOH CTEKISIHHOM JMH3BI paBHbI 10 cM u

10.

11.

12.

12 cm. Haitaure onTHYECKYIO CHUITY JTUH3HI.

Ecnu paccrosiHue OoT mpeaMeTa 0 JHMH3bI 36 CM, TO BBICOTA M300paKE€HHS 5 CM, €CIIU K€ 3TO
paccrosiaue 24 cM, To BbicoTa n3o0paxkenus 10 cm. Onpenenure GpoxycHOE pacCTOSHUE JTUH3BL.
[1mocko-BhINMyKIIas JIMH3a paanycoM KpUBHM3HBI 15 cM W 1mokazareiem mpesnomiieHus 1,5 maer
neiicTBUTENbHOE N300pakeHre MpeAMeTa ¢ yBeJIuueHueM, paBHbIM 3. Haiiaure paccrosiHue
OT IIpeJMEeTa M U300paKEHUS 10 JTUH3BI.

Ha ontuueckoil ckambe pacronokeHbl JBe COOMpAroIIne TUH3bI C (OKYCHBIMHU PAaCCTOSHUSIMU
12 cm u 15 cm. Paccrosame mexnay nmnzamu 36 cM. [IpenMer HaxoguTcs HAa PACCTOSHUH
48 cM ot mepBoii MH3bI. Ha KakoM pacCTOSHUM OT BTOPOU JIMH3BI MOJIYYUTCS U300paskeHHe
npeamera?

[IpakTuueckoe 3anarue 3.
Tema: OcHOBBI OTOMETPHH.
Ilepeuens 3adanuii; pemieHne GU3NIECKUX 3a/1a4 [0 TEME.

1.

10.

Ha BpicoTe 3 M Haj 3eMJyieii U Ha PacCTOSIHUU 4 M OT CTEHBI BUCHT Jiammna criioi cBera 200 k.
Onpenenure OCBEIIEHHOCTh CTEHBI U TOPU30HTAIBLHON MOBEPXHOCTH 3€MJIM y JTUHUM HX Te-
pecedeHusl.

. Onpenenure cuily cBeTa TOUEYHOT0 UCTOYHMKA, IOJTHBIN CBETOBOM MOTOK KOTOPOIO PaBEH 2 JIM.
. Kakyro cuiy Toka mokaker rajbBaHOMETp, NMPUCOSIUHEHHBIN K CEIeHOBOMY (DOTORIEMEHTY,

€CJIM Ha PACCTOSIHUM 75 CM OT HETO IOMECTUTH JIAMIIOUKY, ITOJIHBIA CBETOBOW ITOTOK KOTOPOH
2
pasen 1500 m? Pabouas moBepxHOCTE oTodnementa 10 cm”, ayBcTBUTENBHOCTD 300 MKA/TIM.

. Ha mMaute BBICOTOM § M BHCUT JlamIIa CHJIOH cBeTa 1 KK. HpI/IHI/IMaH JIaMITy 3a TOYCYHBIN HC-

TOYHHK CBETa, ONPEACIUTE Ha KAKOM PACCTOSHHM OT OCHOBAHUS MayThl OCBEIIEHHOCTb IO-
BepxHocTH 3emin 0,7 JIK.

. Ceprueckuit CBETHIILHUK M3 MOJIOYHOTO cTekia cuioi ceera 100 ko umeet quametp 20 cM.

OHpe,I[eJ'II/ITC €ro IOJIHBIM CBETOBOM IIOTOK, CBETUMOCTD U APKOCTb.

. Han nentpom kpyrio# miomaakd BUCHT Jammia. OCBEIIEHHOCTh B IEHTpe uiommaaku 40 K,

Ha Kparo mromanku 5 k. [lox kakuM yriaoM najaroT Jiydd Ha Kpai miiomaaku?

.B BEPIINHE KPYTOBOT'O KOHYCa HaAXOAUTCA TOYEYHBI MCTOYHHUK CBCTa, MOCBHUIAFOIINI BHYTPb

KoHyca cBeToBOM noTok 80 nmMm. Cuita cBeta uctounuka 150 xa. Onpenenure TeaecHbIH yroi
U YTOJI pacTBOpa KOHYcA.

. Ha kakoli BbICOTE HYKHO MOBECHUTH JIAMIIOUKY CHJIOW cBeTa 15 KII Haj JMCTOM MaToBOIl Oernoit

Oymaru, 4To0bI IpKOCTh Oymaru Oblia paBHa 1 K1/M, eciiu ko3 dunmeHT paccesHus oymaru 0,87

. Hag uentpom kpyrioro crona paguycom 80 cm Ha BbicoTe 60 CM BUCHUT jlamIa CUJIONW CBeTa

100 xa. OnpenenuTe OCBELIEHHOCTh B IIEHTPE CTOJA, OCBEIIEHHOCTh Ha Kpalo CTOJA, CBETO-
BOH MOTOK, NMaJarOUINil Ha CTOJI, ¥ CPEIHIO0 OCBELICHHOCTh CTOJA.

Jlamna B 400 k1 HaxogUTCS Ha paccTossHUM | M OT SKpaHa. Ha kakoM paccTosHUM cleayeT
IOCTaBUTh 033U JIAMIIbI IUIOCKOE 3€pKajlo, MapajuleIbHOE YKPaHy, YTOObI OCBELICHHOCTh B
LIEHTpE DKpaHa yBenuumiach Ha 120 nk?

[TpakTnueckoe 3ansTue 4.

Tema: OCHOBBI JIEKTPOMArHUTHON TEOpUH cBeTa. J[ByxiryueBast HHTEphEpEHIINs CBETa.
Ilepeuens 3a0anuu: pemieHrne GU3NIECKUX 3a1ad MO TEME.

OCHOBb1 371eKMPOMASHUMHOU Meopuu ceéema.

l.

HOKa)KI/ITe, 4TO PCHICHUEM CHUCTEMBI ypaBHeHI/II\/'I MakcBemia I TUDJICKTPUKA SBJIAIOTCA
BOJIHOBBIC YPABHCHUSA IOJId BCKTOPOB HAIPSAKCHHOCTHU BJICKTPUUYCCKOI'O IIOJIA W HMHAYKIUHA
MAar"HuTHOTIO.

. U300pa3ure nuarpaMmy HanpaBiIC€HHOCTH U3JydeHUs qunods. Jlalite kauecTBeHHOE 000CHO-

BAaHUC TUarpaMMbl HAITPABJICHHOCTH.

. I[OKa)KI/ITe, YTO HMHTCHCHUBHOCTH CBCTAa MNPONOPLHHOHAJIbHA KBAApATy aMIUIUTYAbI CBETOBOH

BOJIHBI.

. CnenaiiTe BbIBOJI ypaBHEHHUS! TaApMOHUYECKON BOJHBI, PACIPOCTPAHSIOUICICS O]1 TPOU3BOJIb-

HBIMU YT'JIaMHU K OCSIM I[eKapTOBOﬁ CHUCTCMBI KOOpAUHAT.



3.
6.

[TomryuuTe GpopmMyiy sl TPYITIOBOM CKOPOCTH KBa3UMOHOXPOMATHYECKOW BOJIHEI.
Haiinure cBSI3b MEXAY JIIUTEIBHOCTHIO, JUTMHON U IIUPUHOM CIIEKTpa BOJIHOBOTO IIyTa.

Heyxnyuesas unmepghepenyus ceema.

1.
2.

BriBenute Gpopmyiy Ui pe3yabTUPYIOIIEH HHTEHCUBHOCTH CBETa MPH UHTEP(HEPEHIIUH.
CpaBHuTe MHTEp(EPEHLNOHHbIE KAPTUHBI OT JIBYX TOYEUHBIX MCTOYHMKOB Ha 3KpaHax, pac-
IIOJIOXKEHHBIX [TapajuIeIbHO U MEPIEHIAUKYIAPHO OTPE3KY, COCIUHSIOEMY UCTOYHUKH.

. Haiinure cBsi3p MEXIy BHIUMOCTBIO MHTEPHEPEHIIMOHHONW KapTUHBI U CTETNEHBIO KOTePEHT-

HOCTU UHTEP(EPUPYIOIINX MTYyYKOB.

. CpaBHI/ITe I/IHTep(l)epeHI_[I/IOHHBIe KapTUHEBI OT ABYX TOYCYHBIX HCTOUYHHWKOB CB€TA HA SKpPaHaX,

PacCIioJIOKCHHBIX Ha KOHCYHOM U OCCKOHCUHOM PaCCTOAHUAX.

. Paccrosinue MCKAY TOYCUHBIMU UCTOYHHUKAMU CBCTA YBCIUYNIIN B 3 pasa. Kak u3smenurcs nH-

tepdepeHimonHas kaptuaa? OTBeT 000CHYHTE.

[IpakTuueckoe 3aHatue 5.
Tema: Knaccuueckue nHTepPEpEeHIIMOHHBIE OMBITH. KOrepeHTHOCTh cBeTa U HHTEP(HEPOMETPHI.
Ilepeuens 3a0anuii: pemeHne PU3NIECKUX 3a7a4 [0 TEME.

1.

B ombiTe ¢ 3epkanamu @peHenst OAHO U3 IBYX 3€pKall IOBEPHYIHU TaK, YTO PACCTOSHUE MEXKITY
KOT€PEHTHBIMU UCTOUYHUKaMH yBenuumiioch Ha 40%. Kak uzMenunach uHTepepeHInoOHHas
KapTUHA?

. B onbiTe FOHra 06€ menu nepekpbuld CTEKISTHHOW MIAaCTHUHKOW TommuHoN 3 MMm. [lpu saTom

uHTep(EepEeHIIMOHHAs KapTHHA CMECTHIIach Ha 5 mojoc. Ha CKOJIBbKO OTIMYAOTCA MEXIy CO-
0011 MoKa3aTeaH MPEeJOMIICHHS IIACTHHKH PSIOM CO IIENSMH, €CJIM OIBIT MPOU3BOJMICS B
KpacHOM cBete?

. Ongno u3 otBepctuii B onbiTe KOHra nepekpbiin MbUIbHOH MieHKOM. [Ipu 3TOM B 1IeHTpe uH-

TepPEpEHIMOHHON KapTUHBI BMECTO MaKCUMyMa OKa3ajcsl MepBbli MUHMUMYM. YeMy paBHa
TOJILIMHA IJIEHKH, €CJIU OIIBIT IPOBOJMIICA B KPACHOM CBeTe?

. B onbiTe ¢ 6unpusmoit @penenst oHa U3 IPU3M NEPEKPHITA TOHKOW CTEKISTHHON MIACTUHKOM.

KakoBa TomuHA IUIACTUHKH, €CIM B LIEHTPE HHTEp(EepEeHIMOHHOW KapTHHBI OKa3anach
ceibMasi TEMHas 10J10Ca, @ HCTOYHUK CBETA MEPEKPHIT KPACHBIM CBETOUIBTPOM?

. Ha nBe menu B ombiTe IOnra nmagacT KpaCHLIﬁ CBCT. BHJIOTHy}O 3a HICIEIMU PACIIOJIOKCH

HaIOJHEHHBIH BOJOM akBapuyM JUIMHOM 1 M. UeMy paBHO paccCTOSHME MEXAY COCETHUMU
10JI0CaMH MHTeP(EPEeHIIMOHHON KapTHUHBI Ha MPOTUBOIOJIOKHOW CTEHKE aKBapuyMma, €Cliu
paccrosiaue mexay mensymu 0,05 mm?

. O,I[Ha IMMOBCPXHOCTH IJIOCKOIIApAJIJICIIBHOI'O KYCKa CTCKJIIa TOJIIIUHON 10 cMm caciiaHa MaTOBOﬁ,

a BIUIOTHYIO K JIPYTOM MOBEPXHOCTU MOCTABJIEH HEMPO3PAUYHBIN SKPaH € IBYMs IIESAMH, pac-
crosinue mexay kotopbiMu 0,005 mm. KakoBo paccrosiHne Mexay COCEHUMHU TEMHBIMH I10-
JI0CaMU Ha MAaTOBOM MOBEPXHOCTH, €CJIM UCIIOJIb3YETCsI 3€JIEHbII cBeT?

. B onbite FOHra crexnsiHHas miactunka tonuuHon 0,01 MM nepekpeiBaeT oqHy u3 meneil. Ha

CKOJIBKO TIOJIOC U B KaKyl0 CTOPOHY OKa3bIBaeTCsl CMEIIEHHON MHTep(hepeHIIMOHHAs KapTHHa,
ecli HaOJIro/IeHNe MPOU3BOIUTCS B KPaCHOM cBeTe?

. B ombITe HHOﬁ)Ia pacCcToAHNUE MEXKAY TOUCYHBIM UCTOYHUKOM U €0 MHUMBIM I/1306pa)KeHI/IeM

B 3epKkaiie 1 mm. PaccTosiHEEe OT 3TUX MCTOYHUKOB JI0 dKpaHa cocTaBisier 5 M. MHTepdepeH-
IMOHHAs KapTHHA MOJIy4aeTcs B 3eJIeHOM cBeTe. Hapucyiite ee u HaliuTe pacCTOSHUE MEXKITY
TPEThEMN CBETIION U COCEHEN TEMHOM MOJIOCAMMU.

. B onbite ¢ 3epkanamu dpeHens paccTosHUE MEX]y MHUMBIMU N300pakeHUSIMH (PHOJIETOBOTO

ucrouynuka cgera 0,6 mm. MHTEepdepeHIIMOHHas KapTHHA [OJIy4aeTcsl Ha dKpaHe, yIaJIeHHOM
oT uctoyHukoB Ha 1 M. KakoBo paccrosinue Mexay 5 U 9 cBeTibIMU UHTEP()EPEHIIMOHHBIMU
noyiocamu?

10. Ha aquadparmy ¢ 1ByMs Y3KHMH IIEISIMH, HAXOISAITUMUCS HA PACCTOSHUH 2,5 MM, HOPMAJIBLHO

najaeT MOHOXpoMaTH4eckuii ceeT. UHTepdepeHImonnas kapTuHa oOpa3yercs: Ha DKpaHe, OT-
crosimieM oT auadparmel Ha pacctosauu 1 M. Kyna n Ha Kakoe pacCTOSHHE CMECTSATCS WH-
TepPepeHIIMOHHBIE TIOJIOCHI, €CITU OJHY M3 IIeNel 3aKPbITh CTEKISHHON MIACTUHON TOJIIIH-
HOHM | MKM U ¢ mokaszareneM npenomiueHus 1,57



11.
12.

13.

14.

15.

Haiinure cBs3b MKy JIIMHOM KOT€PEHTHOCTH U IIUPUHOM CIIEKTPaA CBETOBOI'O IyUKa.
N306pa3ute pacnpesesieHne HHTEHCUBHOCTH CBETa Ha 3KpaHe B onbiTe FOHra ¢ yuetom Bpe-
MEHHOU KOT€PEHTHOCTH CBETOBOM BOJIHBI.

[Tomyuute ycnoBue, pu KOTOPOM IMPOTSIKEHHBI MCTOYHUK CBETa MOYKHO CUMTATh TOYEU-
HBIM, a UCITyCKa€MYyI0 UM BOJIHY IIPOCTPAHCTBEHHO KOTE€PEHTHOI.

Hcnone3yst HarimsaHble pUCYHKH, OOBSICHUTE, IMOYEMY HEBO3MOXKHO HaOmoaath MHTEpdepeH-
IO €CTECTBEHHOTO CBETa NP OOJBIION TONIIMHE IIOCKOMAPAIETBHON MPO3pPaYHON TLIa-
CTHHKH.

Ha mytu ognoro u3 mydkoB uHTeppepomerpa Kamena nmomecTiiin KioBety HOH 10 cwM,
HaIOJTHEHHYIO XJIopoM. [Ipu HaOmoaeHnn B cBeTe ¢ IMHOM BOHBI 0,59 MKM uHTEpdEepeH-
[IMOHHAs KapTuHa cMectuiiack Ha 130 mosoc. KakoB mokazaresns mpesioMyeHus xjiopa?

[IpakTuueckoe 3aHarue 6.
Tema: Qudpaxuus ceera. Audpaxmus Openens.
Ilepeuens 3adanuii; pemieHne GU3NIECKUX 3a/1a4 [0 TEME.

1.
2.

9.

10

OO0®bscHUTE, TOYeMY Ul HAaOIOACHUA AU(PAKIMK CBETa HEOOXO0AUM TOUYEUYHbIN HCTOYHHUK.
JU11 HEeKOTOpOW TOYKM HAONIOAEHUSI B OTBEPCTUH YKJa/abIBaeTcs nath 30H dpenens. Makcu-
MYM WJIA MUHUMYM HHTEHCHBHOCTH cBeTa OyneT B 3Toil Touke? Kak M3MEHUTCS WHTEHCHB-
HOCTb CBE€Ta, €CIIU IEPBYIO, TPETHIO U IATYIO 30HBI DpeHens NEepeKpbITh HENPO3pauHbIMU
SKpaHaMu?

. Cxemarnuecku nzobpaszure meroa Openens HaOM0AeHUS TU(PAKIIMN CBETA.
. I300pa3uTe onTHYEeCKyr0 CXeMy YCTaHOBKH Ul BU3YaJbHOTO HaOmoaeHus nudpakiun Ppa-

yHrodepa.

. [lepen muadparMoii ¢ KPyriibiIM OTBEPCTHEM PATHYCOM | MM IMOMECTHIIN TOYSYHBIN UCTOUHHUK

cBeta ¢ anuHoi BoiHbI 0,5 MkM. Haiinure paccTosiHue oT quadparMel 10 TOUYKH HaOIIOIEHUS,
JUIsl KOTOpOoM 4mciio 30H DpeHens B OTBEPCTUM PAaBHO 4YeThIpeM. PaccTossHME OT UCTOYHMKA
cBera a0 auadparmsl 1 M. Hapucyiite momydaromnrytocs Au(pakiiuoHHy0 KapTHHY.

. Ha nmadparmy ¢ nuameTpom OTBEpCTHSI 2 MM HOPMaJIbHO TaJaeT 3eJeHbIN cBeT. 3a Auadpar-

MO Ha paccTossHUM | M OoT Hee HaxoauTcs 3kpaH. Kakoe uncino 30H @peHens yKiaabIBaeTCs
B OTBEPCTUH uadparmbl?

. CBeT OT TOUeYHOTr0 MOHOXPOMATHYECKOI0 UCTOYHHMKA MajaeT Ha auadparMy ¢ KpyribIM OT-

BEPCTHEM, paJMyC KOTOPOTO MOYKHO MEHSATh IPOM3BOJIbHO. Ha dkpaHe, pacnosioKeHHOM Ha
paccrosHuu 125 cm oT nuadparmel, noiayuyuiaach TudpaklunoHHas KaptuHa. Haiinute nmuny
BOJIHBI Ma/IAa0ILEr0 CBETA, €CIH B IIEHTPEe AUPPAaKIIMOHHON KapTUHBI MAaKCUMYM HaOJI01aeTCst
pu paguyce oTBepcTUs | MM, a cieayromuil 3a HUM - pu paguyce 1,24 mm. PacctosiHue ot
UCTOYHUKa 10 nuadparmsl 100 oM.

. Ha Hempo3pauHblif 3kpaH, B KOTOPOM IpOpe3aHO KoJblLo ImupuHOW 0,1 MM M auameTrpoMm

10 MM, HOpMaJIBHO TMajJaeT MapalIeNbHBIA MYyYOK KpacHOTO cBeTa. KakoBO paccTosHME OT
TOYKHM Ha OCHM KOJbla, A KOTOPOM B KOJIbLIE YKJIanbiBaeTcsl ueTelpe 30HBI Dpenena? Yro
HaOJro1aeTcst B LeHTpe TU(PAKIMOHHON KapTHHBI?

Hailinure paanychbl nepBBIX MSTH 30H OpeHets U1 MII0CKON BOJIHBI, €CIIM PACCTOSHUE OT BOJI-
HOBOM MOBEPXHOCTH /10 TOUKU HabmoaeHus 5 M. J{inuHa BoiHbl cBeTa 600 HM.

. Ha skpan ¢ kpyribIM oTBepcTHEM AMaMETpoM 1 MM HOpPMaJbHO MaJaeT MapajlieNbHbIA Mmy-
YOK 3eJIeHOro cBera. [Ipu kakoM HambobIIEM PacCTOSIHUM OT OTBEPCTHUS B LIEHTpe Tudpak-
[IMOHHOM KapTHHBI ellle OyneT HabIoJaThCsl TEMHOE MSTHO?

[TpakTryeckoe 3anstue 7.
Tema: Qudpakuus @paynrodepa.
Ilepeuens 3a0anuii: pemenne GpU3NIecKnX 3aaad Mo TeMe.

l.

Ha mienp mmpuHO#il 3 MKM HOpPMaJlbHO MaJaeT MapauleJIbHBIM My40K (HOJETOBOrO CBETA.
HaiinuTte Bce yripl, Mo HampaBiIeHUSIM KOTOPBIX OynyT HaOII0AaThCsl MUHUMYMBI HHTEHCHB-
HocTu. Hapucyiite nudpakiuoHHyI0 KapTHHY.

10



9.

. Ha menp mupuHOM 5 MKM HOPMAJIBHO MAJAeT MapajuIeIbHBIN IIy4OK MOHOXPOMAaTHYECKOTO

CBETa, JUIMHA BOJHBI KOoTOporo coctasiger 0,7 mxm. HailguTe mmprHy UEHTPaTbHOTO Mak-
cumMyMa T PaKIIMOHHON KapTUHBI HAa YKpaHe, YIaJCHHOM OT IeJIM Ha PACCTOSTHUE 3 M.

. Ha menp mupunoit 10 niauH BOJH HOPMAaIbHO MAJaeT MapaUICIbHBIA MYyYOK (UOJIETOBOTO

cgeta. [lox kakuMm yriom OyaeT HaOI0AaThCs YeTBEPThIM TUGPAKIIMOHHBIII MUHUMYM CBeTa?

. Kakoli HanbGonpmuii mopsI0OK B CHEKTPE HATPHUS IS JJIMHBI BOJIHBI 590 HM MOXHO HaOJIt0-

JIaTh MPH MMOMOIIM JU(PPAKIUOHHON pemeTkH, umeromeid 500 mrpuxoB Ha 1 MM, eciu CBET
najaeT Ha pemeTKy noa yriom 30°7?

. Ha nudpakunonnyoo pemerky ¢ nepuoioM 2 MKM Ia/1aeT HOPMAaJbHO CBET, MPOMYLIECHHBIN

CKBO3b CBeTOMWIBTP. PUILTp mpormyckaeT BoJHbI anuHou oT 600 go 700 am. Bynyt nu cniek-
TPBI PA3JIMYHBIX MOPSIIKOB HAKJIAABIBATHCS APYT HA Jipyra’?

. Ha qudpakimonnyio pereTky HopMajabHO MaJaeT CBET, UCIYCKAEMBbI pa3pexKeHHBIM T'elTUEM.

Ha kaxyro 1MHMIO B CIIEKTpE TPETHErO MOPSAKA HAKJIAAbIBAETCS KpacHasl JIMHUS Teusl ¢ JJIH-
HOM BosHBI 0,67 MKM cIIEKTpa BTOPOTO Mopsiika?

. Onpenenure yriaoByrO JUCIEPCUI0 TUPPAKIIMOHHON PEIISTKH /Tl JJIMHBI BOIHBI 0,467 MKM B

CIIEKTPE BTOPOTO MOPSIKA, eCiu nepuo pemerku pasexH 0,003 mm.

. CnexTpsl BTOPOTO U TPETHETO MOPSAIAKOB B BUAUMOI 00jacTu OT AUGPPAKIIMOHHON pELIeTKU

YAaCTUYHO MepeKpbIBatOTCs. Kakoil 1yiMHe BOJIHBI B CIIEKTPE TPETHETO MOPSIKa COOTBETCTBYET
JurHa BoJIHBI 700 HM B CIIEKTpE BTOPOTO Mopsiaka?

CKOJIBKO MTPUXOB HA | MM JJTUHBI UMeeT TUPAKIIMOHHAS PEIIeTKA, €CITU 3eJICHas JIMHUS PTY-
TH C JJIMHOU BOJHBI 546,1 HM B CIIEKTpe NEPBOTO MOpsKa HabogaeTcs noj yriaom 16°57

10. Yemy paBHa nocTosiHHAsI AMPPAKIIMOHHON PELIETKH, €CJIM 3Ta PEIIETKAa MOXKET pa3peliuTh B

MIEPBOM MOPSAJIKE JUHUHU € JiIuHaMH BoH 457,8 uM u 458,4 um? [llupuna pemerku 50 mm.

[TpakTrueckoe 3anstue 8.
Tema: Ionsipuzanus cera. [IpakTryeckoe mpruMeHEHNE NOISIPH3ALIUY.
Ilepeuensv 3a0anuu: pemieHne pU3NIECKNX 3a1ad IO TEME.

1.

Yron Mex1y TTaBHBIMH HampaBlIeHUSIMU MOJIIpU3aTOpa U aHanu3aTopa paBeH 35°. Bo ckonb-
KO pa3 YMCHBIIUTCS MHTEHCUBHOCTH CBETA, BBIXOJAIICTO M3 aHAIM3aTOpa, €CIIM €ro YBEJHU-
quTh 10 70°7

. Haiinure yrosm Mexay riaBHBIMU HaIlpaBICHUSMHU NOJIAPU3ATOpPaA U aHAIU3aTOPa, €CJIM NHTEH-

CHUBHOCTb €CTECTBEHHOI'O CBETA, IPOXOJSAIIET0 Yepe3 aHAIN3aTop U MOJSAPU3aTOp, yMEHbIIa-
ercs B 4 pasa.

. JlokaxxuTe, 4TO: a) ECTECTBEHHBIN CBET MOXHO IPEJCTaBUTh KaK HAJIOKEHUE JBYX pacIpo-

CTPAHAIOINHUXCA B OAHOM HAIIPABJICHUHW HECKOTCPCHTHLIX CBETOBBIX BOJIH, JINHEMHO MoJIsIPU30-
BAHHBIX BO B3aMMHO NCPICHAUKYIAPHBIX HAPABJICHUAX W MUMCIOMIUX OJWHAKOBBIC MHTCH-
CHMBHOCTH, 6) €CJIM UHTCHCUBHOCTU 3THUX BOJIH PA3JIMYHBI, ITOJTYYACTCA YaCTUYHO ITOJISIPU30-
BaHHBIN CBCT, B) CCJIM UHTCHCUBHOCTHU PA3JIMYHbI, @ BOJIHbBI KOI'CPCHTHEI, MOJYYaCTCA JJIJIAII-
THUYCCKHU HOHHpHBOBaHHLIﬁ CBCT.

. Ily4ok nMHEHHO MOJSPU30BAHHOIO CBETA JUIMHOM BOJHBI 567 HM HajaeT Ha IJIACTHUHKY MC-

JIAH/ICKOTO IITaTa MEPIeHIUKYISIPHO K €ro ONTUYeCcKoi ocu. Haiinure MIMHBI BOJH OOBIKHO-
BEHHOT'O0 W HEOOBIKHOBEHHOTO JIY4eH B KpUCTAJUIE, €CIIM COOTBETCTBYIONINE TIOKA3ATENHN Mpe-
JIOMJIEHHUS HciIanackoro mmara 1,66 u 1,49.

. JIyu cBeta, uaymuii B Bojie, OTpaxkaeTcs OT rpaHH ajiMasa, HorpykeHHoro B Bofy. [Ipu kakom

yrie majeHus OTPaKEHHBIN JIyd MaKCHUMalbHO Nojspu3oBaH? [lpenenbHblil yros MoJIHOTO
BHYTPEHHETO OTPaXEHUS JUIS aIMa3a B BO3/1yXe paBeH 24°.

. YToi1 MakKCUMajJabHOMI HoJIApU3alu Ipu OTPAKCHUH CBCTA OT KPUCTAJLIA KaMEHHOM COJIH pa-

BeH 57°. Onpenenure CKOPOCTh paCIIPOCTPAHEHHUS CBETA B 3TOM KpPUCTAJLIE.

. Ilox xakum YIJIOM K TOPHU30HTY JOJIZKHO HAXOJUTHLCA COJ'IHI_IC, YTOOBI €ro JIy4H, OTpa’XCHHBIC

OT TMOBEPXHOCTH 03€pa, OBLITN HanboJIee MOJHO TOJIIPU30BaHbI?

. Bo ckonbko pas ocrnabisercs CBCT, IPOXOJ 4CPEC3 IBA HUKOJIA, INIOCKOCTU TTOJAPpU3allhuU KO-

TOPBIX COCTABIAIOT yrou 30°, ecu B KaXJI0OM M3 HUKOJIEH B OTACIIBHOCTU TEPSAETCS HA OTpa-
»eHue U noraouenue 10% nanaroiero Ha HEro CBETOBOrO MOTOKA?
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9.

Haiinure nmokasarens MperoMIICHUS CTEKIIA, €CJIM IIPU OTPAKEHUU OT HErO CBETA OTPAKEHHBIMN
JTy4 OyJIeT MOJIHOCTHIO MOJISIPU30BaH MpH yriie npeaomiieHust 40°.

[TpakTrueckoe 3anstue 9.

Tema: Tlornomenue, qUCIEPCHs U paccesHUE CBETAa. DIIEMEHTH TEOPUU ONTHYECKUX MPUOOPOB.
PensituBuctckue 3¢ (exThl B ONTHKE.

Ilepeuensv 3a0anuii: pemenne GU3NYECKNX 3a1ad MO TeMe.

1

7.

. JIyua G6enoro cBera nagaer moxa yriaoMm 60° Ha MIOCKOMAPAIUIETbHYIO CTEKISTHHYIO TUIACTHHKY.

Kpaiinuii kpacHbIi ¥ ()UOJIETOBBIN JIy4H CBETOBOTO IMYyYKa, BHIXOASAIIETO U3 MPOTHBOIMOIOXK-
HOM rpaHM IUIACTUHKHU, OTCTOST APYT OT Apyra Ha paccrosiHue 0,3 mm. Onpenennure TONLIUHY
IUTACTUHKH, €CJIM IOKa3aTellb MPEJIOMIICHU Jiydya Ul KpalHUX KpacHbIX Jyued 1,51, a mis
Kpaitnux ¢uonerosbix 1,53.

. Ha ckonbko MeHsieTcsl IJTMHA BOJIHBI KPACHBIX JIydel Mpu MEepexojie U3 BO3yXa B CTEKIIO, eC-

. 14
JIM TIOKa3aTelb MPeJIOMIICHUS CTEeKIIa JJist dTHX Jrydeid 1,51, a wacrora ux 4,3-107" I'u?

. Haiimute aucnepcuto BelecTsa, (pa3oByo U IPYIIIOBYIO CKOPOCTH, €CITM U3BECTHO, YTO TIOKa-

3arejib MPEIOMIICHHUS €ro i HeOOJBIINX HHTEPBAJIOB JJIMH BOJIH ONPEACIIACTCS BHIPAKEHHU-
— 2
eM: N=A+B/1°, rne A u B - KoHCTaHTEIL.

. OHpeI[eJ'II/ITe TPYHIIOBYIO CKOPOCTH CBCTA B CCPOYIIICPOJAC, ITOKA3ATCIIb MTPEIIOMIICHUSA KOTOPO-

ro s ;yHbI BostHbI 0,527 MM coctaBiseT 1,64, a nucnepeus paBHa - 0,218 MKM L,

. Ilokazarenu npenomiaeHuss BOAbI JJisl IJWH BOJH 441 HM U 589 HM COOTBETCTBEHHO PaBHBI

1,341 u 1,334. Onpenenute cpennue 3HaueHus: (pa3oBOil U rpyNIoBOi CKOPOCTEH CBETa B BO-
Iie 7151 00J1acTH CHEeKTpPa, CpeHEN MEeKIy YKa3aHHBIMH JIJTHHAMU BOJIH.

. Hp03paqHa51 MJIaCTUHKA TOJIIMHOMN 6 cm MPOIYCKACT YCTBCPTh U OTPAKACT cBoeit IOBCPXHO-

cthio 10% magaromiero Ha Hee CBETOBOro nmoToka. Onpeaenute K03()PHUIMEHT NOTIOIICHHUS.
Tennuua nokpeiTa CTeKHOM1 TONIIMHON 4 MM, KO3 (UIIUEHT MOTIOIIEHUsI KOTOPOro Ui UH-
dpaxpacHbix ayueit 0,6 cm . Kakast 10511 SHEpTUH TOCTUTAET PACTEHU?

DnemeHmyvl meopuu onmuyecKux npubopos.

1.

7.

B nyny cMOTpuT OaM30pYyKHUH YeNOBEK, CHSAB OYKM ONTHYECKOW cuiioil 6 antp. Uemy paBHO
yBEJIMYEHHUE JIYTIbI, €CIM OHa MpeACTaBiIseT co00i COOMPAIOIIYIO JUH3Y ONTUYECKON CHIION
40 notp?

. Jlyna naer yBenuuenue B 2 pa3a. BroTHyto kK Hel MPUIOKMIN COOUPAIOLIYIO JTMH3Y C ONTH-

yeckoil cuioit 20 qutp. Kakoe yBennueHue OyaeT AaBaTh Takas cocTaBHas Jymna?

. Paccrosinne mexny dokycamu oObEKTHBa U OKyJsgpa BHYTpU MHUKpockomna 13 cMm. dokycHoe

paccrosHue o0bekTHBa 4 MM. C KakuM (DOKYCHBIM PacCTOSTHUEM CJIelyeT B3ATh OKYJISp, YTO-
ObI mosTyuuTh yBenundenue B 500 pa3?

. PaccrosiHue Hawmyumiero 3penust 6auzopykoro riasza pasHo 20 cm. Haiinute yBenuuenue

MHUKpPOCKOIIa, JJInHa Tyoyca koToporo 160 MM, a (GOKyCHBIE pacCTOSHUS OOBEKTUBA U OKYIIS-
pa paBHBI COOTBETCTBEHHO 4 1 20 MM.

. B xauecTBe 00BEKTHBA MHKPOCKOIIa UCIIOJIb30BAHA 40'KpaTHa$I Jyna jnaMmeTpom 3 mm. Kako-

BO HAUMCHbBIICC pACCTOAHNUEC MCKAY ABYMS TOUYKAMU MPEAMETA, IIPU KOTOPOM OHHU CHIC pa3-
PCHICHBI MI/IKpOCKOHOM?

. q)OKYCHOC PaCCTOSAHUC 00BbEKTHBA MHKPOCKOIIa 8 MM, OKYJIsgpa 4 cm. Hpe,Z[MCT HaxXoauTCA Ha

0,5 MM fanbiie oT 00bEKTUBA, YeM INIaBHBIN (okyc. OnpenennTe yBeIndeHne MUKPOCKOTIA.
JunameTp 3epkasibHOro 00BeKTHBa Teneckona Kpbimckoit oOcepBaTopuu paBeH 3,6 M. Ompe-
JIeNTUTE Pa3pemIaonyto CiocoOHOCTh TEIECKOIa.

Penamusucmckue 3¢pgpexmeor 6 onmucxe.

l.

2.

B omnbite ®u30 1o u3MepeHHI0 CKOPOCTH CBETA PACCTOSIHUE OT 3y04aToro Kojeca /0 3epkaia
coctaBisio 10 kM. TlocnenoBaTenbHble HCUE3HOBEHUS! CBETa HAOJIOJAINCH MPU CKOPOCTAX
BpareHus kojueca 52 u 73 o6/c. Onpeaenure CKOpoCTh CBETA.

TymanHoCTh yaansiercst oT COJTHEYHOM CUCTEMBI CO CKOPOCTBIO 10® m/c. Ha kaxoe paccrosiHue
U B KaKyl0 CTOPOHY CMECTHUTCSA B €€ CIIEKTPe JIMHMS BOJOPOJIa C JITMHON BOJIHBI 434 HM?
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3. MIcTOYHMK MOHOXPOMaTHYECKOI0 M3IIY4EHUs ABMXKETCSA cO ckopocThio 0,1C o HampaBieHUIO
K HabOmonaremto. CeKTpaJIbHBIA MPUOOP PETUCTPUPYET U3ITyUEHUE ATOTO UCTOYHUKA JITHHON
BoJHBI 0,542 Mmxm. KakoBa JjinHA BOJIHBI, M3JIy4aeMasi MICTOYHUKOM?

4. PaguonokalimoHHas yCTaHOBKA OIPECIISIET CKOPOCTh MPUOJIMIKAOIIErocsi 00beKTa Mo 4acTo-
Te OMEeHHMI MEXTy MOChUIAEMbIM M IPHHUMAEMBIM CUTHaIaMu. OmpeeuTe CKOpoCTh 00bEK-
Ta, €CJIM JIOKaTOp padoTaeT Ha juymrHE BoJHBI 0,9 M, a yacTora OueHumii 2 kI 1.

3.5. JIabopaTopHblie padoThI
CEMECTP 4

Ha 3ansaTusx ocymectsisiercs: J0Myck K padore, cOOpKa 3KCIEPUMEHTAIBHOW YCTaHOBKH, BbI-

MIOJTHEHUE SKCIIEpUMEHTa, 00paboTKa MOJTYYEHHBIX Pe3yiIbTaToB, 0(OPMIICHHE OTYETa, 3aKJIFO-

YeHHue 10 padboTe, noiydenue auddepeHnnpoBaHHOrO 3a4eTa 10 BHIIIOJTHEHHOM padoTe.

[Tpu BBIMOIHEHUH SKCIIEPUMEHTA CTYICHT BBITIOIHSET 33 JaHHS:

1) cobepurte 3JIEKTPUUYECCKYIO LIETb B COOTBETCTBUH C MPHUHIIUITHATIBHON CXEMOIA;

2) HAYYUTECh MOJIb30BATHCS JICKTPOU3MEPUTEIILHBIMU IPUOOPAMHE; ONPEICIUTE CUCTEMbI IPHOO-
POB, UX TIPEJICIbI U3MEPEHHUSI, KJIACC TOYHOCTH, OTHOCUTEIIBHYIO U a0COJIFOTHYIO IOTPEITHOCTH;

3) npoaymaiTe moCiIea0BaTeIbHOCTh ICHCTBUI PU BBITIOJIHCHUN SKCIICPUMEHTA;

4) BBITIOJIHUTE SKCIIEPUMEHT, 3aIUCBIBAsi PE3YJIbTAThl HEOCPESICTBEHHBIX M3MEPEHUI B 3apaHee
MOJITOTOBJICHHYIO TaOJUILY;

5) moctpoiite rpaguKu UCCIIETOBAHHBIX B SKCIIEPUMEHTE 3aBUCUMOCTEH OTHUX BEJIMYUH OT JAPYTHX;

6) caenalTe HEOOXOMMbIC BBIYHCIICHHS

7) ompeneuTe NOrPENIHOCTH TTOYYCHHBIX PE3yJIbTaTOR;

8) oopMuTE BBIOJHEHHYIO paboTy;

9) HanMIIKTE 3aKII0YCHHE 10 BHITIOJHEHHOM padoTe.

Ha6opaTopHLIe pa6OTbI OCHAIICHbI UHCTPYKUUAMH, COACPIKAIIHUMU TICPCUCHD O60py,HOBaHI/IH u
3aJaHHus. Heﬂb pa6OTbI (bOpMy.]II/IpyeTCH CTyACHTaMU CaMOCTOATCIIbHO Ha OCHOBE €€ Ha3BaAHU.

JlaGopaTtopnast pabora 1.1.

Tema: VI3amepenue GOKYCHBIX PACCTOSIHUI COOMpArOIIe U paccenBaroiei JIMH3.

Obopyooeanue: JlabopaTopHasi yCTaHOBKA Ul U3MepeHUs (POKYCHBIX PacCTOSHUIN cobuparoleit
U paccenBaroLIel JIMH3.

JlabopaTtopHnast pabora 1.2.

Tema: N3mepenne pOKyCHBIX pacCTOSIHUN BBITYKIJIOTO M BOTHYTOTO 3€pKall.

Obopyooeanue: JlabopaTopHas ycTaHOBKa JUIsl ©3MEpeHHs] (POKYCHBIX PACCTOSIHUNA BBIMYKJIOTO U
BOTHYTOTO 3€pKall.

JlaGopaTtopHast pabora 2.

Tema: Onpenenenue noka3aTels MPEeIOMIIEHHUS C TTOMOIIBIO pedpaKkTOMeTpa.

Obopyoosanue: JlabopaTopHas yCTaHOBKA JUIsl OIMpeNeleHHs MOKa3aTelnsl MpeIoMIICHHs C To-
MOIIBIO pedpaKToOMeTpA.

JlaGopaTtopHas pabora 3.

Tema: I'panynpoBKa TUCTIEPCHOHHOTO MOHOXPOMATOPA M0 PTYTHOMY CIEKTPY.

Obopyoosanue: JlabopaTtopHasi yCTaHOBKA JAJIsl TPAAYUPOBKHU JTMCIIEPCHOHHOTO MOHOXpOMaTopa
10 PTYTHOMY CIIEKTDY.

JlaGopaTtopHnast pabora 4.1.

Tema: OnpeneneHue yBeIu4eHUs U pa3periaonei cnocoOHOCTH MUKPOCKOIIA.

Obopyoosanue: JlabopaTopHas yCTaHOBKA JUISl ONIPEIEIICHUS] YBETMUSHHS M pa3pelaromieil cro-
CcOOHOCTH MUKPOCKOTIA.

JlaGoparopHas pabota 4.2.
Tema: OnpeneneHre yBeIWYSHHs H Pa3pemaloleil criocOOHOCTH 3pUTENBHOMN TPYOHI.
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Obopyoosanue: JlabopatopHasi yCTaHOBKA JUIS ONIPEACTICHUS YBEIMYCHHS U Pa3pelIaroniei crmo-
COOHOCTH 3pUTETHHOM TPYOBHI.

JlabopaTtopHast pabora 5.

Tema: OnpeneneHue paguyca KpUBU3HbI TUH3BI METOI0M KoJjen HproToHa.

Obopyoosanue: JlabopaTopHasi yCTaHOBKA ISl ONPECICHUS painyca KPUBU3HBI JIMH3BI METO-
noM koiter] HeroroHa.

JlabopaTtopHast pabora 6.1.

Tema: OnpeneneHue AJIMHBI CBETOBOM BOJIHBI B onbiTe FOHTA.

Obopyoosanue: JlabopatopHasi yCTaHOBKA JJIsi ONPEECICHUS JUIMHBI CBETOBOM BOJIHBI B OIIBITE
FOwnra.

JlaGopaTtopHnas pabota 6.2.

Tema: N3yuenne nunTepdepeHIy CBeTa Ha KIMHOBUIHOM CJIOE.

Obopyoosanue: JlabopatopHas yCTaHOBKA JUIsl H3ydeHUsT MHTEP(EPSHIINH CBETa HA KIMHOBH/I-
HOM CJIO€.

JlaGopaTtopHnas padora 7.

Tema: Onpenenenre GOKYCHBIX PACCTOSHUN CHHYCOMIATbHOM 30HHOM TIJIACTHHKH.
Obopyoosanue: JlabopatopHasi yCTaHOBKA Ji ONpeeieHus (POKYCHBIX PAcCTOSHUI CHHYCOU-
JaJIbHOW 30HHOM TJIACTUHKM.

JlaGopaTtopnas pabora 8.1.
Tema: N3ydenne nudpakaun OpayHrodepa Ha MIEITH.
Obopyoosanue: JlabopaTtopHas ycTaHOBKa i u3yueHus qudpaxiuuu Opaynrodepa Ha mienm.

JlaboparopHuas pabdota 8.2.

Tema: V3ydenne aMIUIUTYTHOW TU(PAKIIMOHHON PELIeTKH.

O6opynoBanue: JlabopaTopHas ycTaHOBKa ISl U3YYCHHUS] aMIUTUTYIHOW IU(pPaKIMOHHOU pe-
HIETKH.

JlaboparopHnas pabota 9.1.

Tema: DxcriepuMeHTabHOE 00OCHOBaHUE 3aKk0oHa Martoca.

Obopyoosanue: JlabopaTopHas yCTaHOBKA JIJIsl SKCIIEPUMEHTAILHOTO 000OCHOBaHUS 3aKoHa Ma-
Jroca.

JlaGopatopHas pabota 9.2.
Tema: N3ydyeHune BpalieHHs MIIOCKOCTH MOJSPU3AIUH.
Obopyoosanue: JlabopaTopHas yCTaHOBKA JUUIsl U3Y4€HUS BPAILCHUS TUIOCKOCTH MOJIIPU3ALHH.

3.6. Konrpoub camocTosiTeIbHOM padoThl

Y4eOHBIM MJIaHOM HE TPEyCMOTPEHBI

3.7. CamocTosiTeibHAsA padoTa CTYACHTOB
Pexomenmyembie (GopMbI caMOCTOSTENHHOW pPabOTHI CTYyAEHTOB: 1) oopMieHne KOHCIEKTA;
2) penieHue GpU3NUECKUX 3a11a4; 3) MOJArOTOBKA K JlabopaTtopHoii pabdore; 4) opopmicHHe oTYeTa
1o 1abopaTtopHoit paboTe; 5) MOArOTOBKA K KOHTPOJIBHOM padoTe.

4. @oH/1 OLIEHOYHBIX CPEJCTB

@®OC BKIIOYAET OLIEHOYHBIE CPEACTBA TEKYIIETO, MPOMEKYTOYHOIO M MOCTUTOrOBOTO
koHTposs ([Ipunoxenue 1).
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5. IlepevyeHb OCHOBHOM M JONIOJHUTEILHON Y4eOHO TUTEPATYPHI,
HEeO00X0AMMOi VI OCBOCHUS AUCIHUIIIMHBI

. AxmanoB, C. A. ®usnueckas ontuka : yueOnuk / C. A. Axmanos, C. 0. Hukutun. —

MockBa : MockoBCKuii rocyjapcTBeHHbIN yHUBepcuTeT uMeHn M.B. JlomoHocoBa, 2004. —
656 c. — ISBN 5-211-04858-X. — Tekcr : anektponnsiii // LludpoBoii o6pa3zoBaTenbHbII
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/13050.html (mara oGpa-
meHust: 08.03.2025). — Pexum goctyna: 11t aBTOPU3HUP. MTOJIH30BATENICH.

. 'epmienzon, E.M. Onrtuka u aromHas ¢pusuka: Y4e0. nocoOue ans CTy[. Mel. By30B. — GHU3U-

ka / E.M. I'epmienszon, H.H. Manos, A.H. MancypoB. — Mocksa : Akanemusi, 2000. — 408 c. —
TekcT : HenmocpeACTBEHHBIM.

. T'opoxoBarckuit, 0. A. Onruka : yaeOHUK 1 pakTukyM i By30B / FO. A. 'opoxoBarckuid,

U. . ®aneesa ; mon penakmueir 0. A. T'opoxoBaTckoro. — 2-¢ u3f., UCHp. W JOM. —
Mocksa : M3natensctBo FOpaiT, 2025. — 190 ¢. — (Bricmiee o6pa3oBanue). — ISBN 978-5-
534-10804-0. — Tekct : anextpoHHbIi // OOpa3oBarensHas miuatdopma FOpait [caliT]. —
URL: https://urait.ru/bcode/545257 (nara oOpamenus: 07.03.2025).

. JTauncoepr, I'.C. Ontuka. Yue6. mocobue st cryn. ¢usmdeckux cren. By3oB / ['.C. Jlann-

coepr. - Mockga : @uszmariaut, 2006. — 848 c. — TekcT : HenmocpeICTBEHHBIN.

. Maiiep, B.B. Ontuka ans 6akanaBpoB. YueOHast Teopus: yued. mocodue / ['mazos. roc. men.

uH-T uM. B.I'. Koponenko, B.B. Maiiep. — I'nazos : I'TTIM, 2015. — 121 c. Pexxum pocryna:
https://lib.rucont.ru/efd/715431 (mara oopamienus: 28.03.2025). — TekcT : 371€KTPOHHBIH.

. MemepsikoBa, H. E. ®usuka. Onrtuka : yuebnoe nocobue / H. E. MemepsikoBa. — Bomro-

rpaxn : Boarorpanckuii unctutyt 6msneca, 2009. — 70 ¢c. — ISBN 978-5-9061-7251-8. —
Texct : anexTponnslii / Hudposoii o6pazoBatenbhsblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/11358.html (mara o6pamenus: 08.03.2025). — Pexum moctyma:
JUTSL aBTOPHU3HP. ITOJIb30BATEIICH.

. lllannapos, B. M. OcHOBBI (hnu3n4YecKOi M KBAaHTOBOW ONTHKH : ydeOHOe mocobue / B. M.

[ITannapoB. — Tomck : TOMCKUI roCy1apCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUSA U pa-
nrodsiekTpoHuky, 2012. — 197 ¢. — ISBN 5-86889-228-3. — Tekcr : anekrponnsii // Lug-
poBoii  oOpazoBatenbHbiii  pecypc [PR SMART : [caiiT]. —  URL:
https://www.iprbookshop.ru/14018.html (nara o6pamenus: 08.03.2025). — Pexxum gocryna:
JUIsL aBTOPU3UP. TI0JIB30BATENIEH.

5.2. JlonosnuTebHAS JUTEpPATypa

1.

bonnapes, b.B. Kypc o6meit ¢pusuxu B 3 k. KHura 2: snekrpoMarseTusm, oNTHKa, KBaHTO-
Basg (usuka: yueOHuk g By30B/ b.B. bonmapes, H.II. Kanamnukos, I'.I'. Cnupun. —
Mocksa : UsznarensctBo IOpaiit, 2024. — 441 c. — (Briciiee oOpaszoBanme). — ISBN 978-5-
9916-1754-3. — Tekct : snekTpoHHbI // OOpa3oBarenbHas miardopma IOpaiit [cailiT]. —
URL: https://urait.ru/bcode/535754 (nara obparenus: 07.03.2025).

. T'opoxoBarckuii, F0.A. OnTuka: yueOHUK U mpakTHKyM Juist By3oB / HO.A. ['opoxoBatckuii,

N.N. ®daneera; mon pemaknueir FO.A. ['opoxoBarckoro. — Mocksa : U3garensctBo FOpaiiT,
2024. — 220 c. — (Boicmee obpazoBanue). — ISBN 978-5-534-10804-0. — Tekct : 3meKTpoOH-
HbIi // OOpa3zoBarenbHas iatpopma IOpaiit [caitr]. — URL: https://urait.ru/bcode/541824
(mata oopamenus: 07.03.2025).

. EBcuna, E. M. Ontuka. OCHOBBI KBAaHTOBOM U SIACPHON (U3HKH : YI€OHO-METOIUIECKOE T0-

cobue ans maboparopHbix paboT no ¢pusuke / E. M. EBcuna, B. B. Co6oneBa. — AcTtpaxaHs :
AcTpaxaHCKU WHXXEHEpHO-cTpouTenbHbIi nHCTUTYT, DBC ACB, 2011. — 107 €. — TekcrT :
anektpoHHbldt // Lludpooit obpazoBatenbublii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/17059.html (mata oopamenus: 08.03.2025). — Pexxum goctyma:
JUTSL aBTOPU3UP. TIOJB30BaTENECH.

. Uponos, N.E. 3amaun mo oOmieit ¢usuke: yued. mocodbue s By3oB / W.E. Upomos. —

Mocksa : BUHOM. Jla6opatopus 3uanuii, 2007. — 432 c. — TekcT : HermocpeACTBEHHBIH.
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5. Maiiep, B.B. IIpocTbie ONBITHI 1O KPUBOJIMHEHHOMY pacrpocTpaHeHuio csera / B.B. Maii-
ep. - Mocksa : Hayka, 1984. — 128 c. — TekcT : HemocpeACTBEHHBIH.

6. Maiiep, B.B. IlonHoe oTtpaskeHue cBeTa B MpocThIX ombiTax / B.B. Maiiep. - Mocksa : Hayka,
1986. — 128 c. — TekcT : HemoCpeACTBEHHBIM.

7. Cuyxun, J[.B. O6muii xypc ¢usukm: Yuebd. mocobue: Jnsg ByzoB. B 5 1. T. IV. Onru-
Ka. - Mocksa : ®uzmatiur, 2006. — 792 c. — TekcT : HeMmoCpPeACTBEHHBIM.

6. Ilepevyens pecypcoB HHPOPMALUOHHO-TEJICEKOMMYHUKAIIMOHHOM CETH
«HTEpHET», MPOPECCHOHAIBHBIX 023 TaHHBIX U HHPOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3yEeMbIX IPU OCYLIECTBJICHNH 00pa30BaTeJIbHOIO
npouecca 1no ITMCUMILIHHEe

6.1. Ilepeyenr pecypcoB HHPOPMANMOHHO-KOMMYHMKAIMOHHON cetn «UHTepHeT»,
HeO0XO0AUMBIX IJIf OCBOCHHSI TUCIHUNJIMHBI

1. duswka B onbITax ¥ sKcnepumenTax: https://mww.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
2. KypHuansr:
https://fiz.1sept.ru/fizarchive.php — ®u3uka
http://www.kvant.info/ — Kaut
https://www.elibrary.ru/title_about.asp?id=9870 — Yuebnas ¢pusuka
https://iopscience.iop.org/journal/0031-9120 — Physics Education
https://aapt.scitation.org/journal/pte — The Physics Teacher

6.2. IlepeueHbp He00XO0AMMBIX NPOGeCcCHOHAIBHBIX 0a3 JAaHHBIX M HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM

DneKTpoHHas OoubimorevHas cucremMa «IPR SMART». Pexnm JOCTYyIIA:
http://www.iprbookshop.ru

OnekTponHas oubnmoreyHas cuctema «tOpaitt». Pexxum noctyma: https://urait.ru

OnekTpoHHO-0MOaMoTeuHas cucrema «Jlanp» (pasznen «CereBas 3JeKTpOHHas OMOIMOTEKa Te-
JarorMyeckux By30B»). Pexxum noctyna: https://e.lanbook.com

OneKTpoHHO-0MOaoTeuHast cuctema «PykoHT». Pexxum poctyna: https://lib.rucont.ru/search
MesxBy30BCKast 3JeKTpoHHas Oubimoreka. Pexxum mocryma: https://icdlib.nspu.ru/

Hayunas DIEKTPOHHAS o6ubimoreka eLIBRARU.RU Pexum JocTymna:
https://www.elibrary.ru/defaultx.asp

HammonanwsHas anekTpoHHas Aetckas Oubnuoreka. Pesxxum gocryma: https://arch.rgdb.ru/xmlui/
HaumonaneHas snextponHas Oubnauoreka. Pexum gocryna: https://rusneb.ru
[Tpesunenrtckas 6ubnmuoreka umenu b.H. Enpunna. Pexum noctyna: https://www.prlib.ru

Polpred.com O630p CMMU. Pexxum noctyna: https://polpred.com

7. MeTonn4yeckue yKa3aHusi M y4eOHO-MeToAUYeCKOe odecredeHne
AJIs1 00YYAKOIIMXCS 110 OCBOCHMIO TUCHUIIIMHBI

JlucuunnuHa peann3yercsi B COOTBETCTBUM C yKazaHUsAMU «MeToanueckue peKoMeHa-
MU TI0 OpPraHW3aluh 00pPa30BaATEIHHOTO MPOIECCa MPH OCBOSHUU TUCIHUIIIMHBD), pa3MeIeH-
ueiMu B DMOC yHuBepcuTtera (€10S.ggpi.org).

Mertoandeckue peKkoMeHIaIuu st paboTel ¢ mHBanuAamMu 1 auiamu ¢ OB3 pa3MenieHbl
B DUOC ynusepcutera (€i0s.ggpi.org).
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https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
https://fiz.1sept.ru/fizarchive.php
http://www.kvant.info/
https://www.elibrary.ru/title_about.asp?id=9870
https://iopscience.iop.org/journal/0031-9120
https://aapt.scitation.org/journal/pte

8. MaTepuaibHo-TeXHHYecKas 0a3a, NporpaMMHoe odecrieyeHue,
Heo0X0IMMOoe /111 0CyIIeCTBJIeHHs1 00pPa30BaTe/ILHOIO Npolecca N0 UCHUIIHHE

VYuebnsrii kopryc 1, aynuropun 205, 208, 209.
[TosnHbI mepeueHb MaTepUaIbHO-TEXHUYECKOW 0a3pl M MPOrpaMMHOIO 00eCHedeHHUs
pasmeniersl B DMMOC ynusepcutera (€i0S.ggpi.org).

9. PeliTHHI-TIaH OLICHKHU yCII€BACMOCTHU CTYACHTOB

B Teuenue cemectpa NpoOBOAUTCS PEUTUHT JJIsI OCYLIECTBIECHUS TEKYIIETO KOHTPOJSA 3a OCBOE-
HUEM ydeOHOTO MaTepuaiia CTyJAeHTaMH. 3a (aKT MOCEIICHMs 3aHATHN OallIbl HE CTaBSATCA.
OrneHuBaHUE PE3yNIbTaTOB BCEX BHUJIOB JICATEIHHOCTH MPOU3BOAUTCS IO MATHOAITEHOM MITKAJIE.

Oyenku no meopuu. CUCTEMaTHYECKU Ha JICKIUAX MPOBOAATCS COOecedo8anuusi N0 NPOUOEeHHOMY
mamepuany (He pexe OJTHOTO pa3a B TPH JICKIIUHN); nposepka 3uanus ¢popmyn (He MeHee 4 pa3 3a
cemectp). [IBa paza B ceMecTp MPOBOIATCS KOHMPOIbHbIE paboOmbl O Meopuu.

Oyenxu no npakmuxe. B TedeHue cemectpa IpOBOAITCS HE MEHEE YCTHIPEX KOHMPOIbHbIX Pd-
bom no 3aoavam.

Oyenxu no nabopamoprvim pabomam. CTyIeHTBI CIal0OT TUCBMEHHBIE omuemyl no 1abopamop-

HbIM pabomam.

1) Iepen BBIOIHEHUEM JTAOOPATOPHOU PaOOTHI MPOBOJUTCS KPATKOE COOECEIOBaHHE M CTY-
JIeHThI B TeueHre 30 MUHYT NMCbMEHHO U3JIaratoT TEOPETUYECKUI MaTepual, U3y4eHHbIN npu
MOJTOTOBKE K paboTe.

2) CTyACHT IOIMyCKaeTCs K BBIIOJIHEHUIO pabOThI, €CIIM B €ro TeTpaan o(GopmiieHa 3aroTOBKa
OTYeTa, ¥ OH IMOHUMAET (PU3UIECKYIO CYIIHOCTh SBIICHUH, KOTOPBIE COOMPAETCS UCCIICIOBATD.

3) B mpotiecce BbIMONHEHUST paOOTHI MPOBEPSIFOTCS 3HAHKS MPUHIUIIA ICHCTBUS HCIIOJIb3YSMbIX
npuOOpPOB, YMEHHS COOMPATh YKCIIEPUMEHTAIBHYIO YCTAHOBKY, BBITIONHSATH H3MEPEHUS H 00-
pabaThIBaTh UX PE3yJIbTATHI.

4) TToJHOCTBIO TOTOBBIN OTYET 1O pabOTE MPOBEPSETCS MPETOAaBATEIIEM.

5) TTo kaxaoii paboTe CTYAEHT MOydYaeT JBE OIEHKHU: MMEPBYIO — 3a TEOPUIO, BTOPYIO — 3a MPO-
BeJICHHE U 0OPMIICHHUE PE3YJIbTAaTOB SKCIIEPUMEHTA.
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JIucT perucrpauuu u3MeHeHu U qonojaHeHui K PII/{
(bukcupyroTcs U3MEHEHHUS U JIOTIOTHEHUS Tepe]] HadajaoM y4eOHOTo roja,
npu HCO6XOI[I/IMOCTI/I BHECCHHMS M3MCHECHUN Ha CJIGILYIOH_II/If/’I rog —
oopmIIsieTcst HOBBIH JMCT U3MEHEHHU )

Howmep u nata

pacnopsiiu-
Howmep N TEJIBHOI0
Copaeprxanue U3MEHEHUI
M3MEHEHUS JIOKyMEHTA O
BHECEHUU
W3MEHEHHI
1
2
3
4
5
6
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ITpunoxxenue 1

OOH/ OLUEHOYHbLIX CPEACTB 110 JMCHUIUIMHE
OBILIAA U DKCHEPUMEHTAJIBHASA ®PU3UKA.

OIITUKA

1. (I)OHI[ OLCHOYHBIX CPEACTB IJIAd TEKYHIECT0 KOHTPOJIA YCIIEBA€EMOCTH,
HpOMeH(yTOqHOﬁ aTTeECTAllMi U MMOCTUTOIr0OBOI'0 KOHTPOJISI IO TUMCHUIIVIMHE

1.1. Hacrosumit @ony onenounsix cpencts (POC) mo mucuurumHe «OOmas U 3KCIepruMeH-
TanbHast ¢pusnka. ONTHUKa» SBISETCS HEOTHEMIIEMBIM IPUIIOKEHUEM K paboyeil mporpamme auc-
muIuHbl «O0mas u skcriepuMeHTanbHas ¢usuka. Ontukay» (PIII). Ha nanasii ®OC pacnpo-
CTPaHAIOTCS BCE PEKBU3HUTHI YTBEP:KIeHUs, pecTaBienHbie B PI1/] o nanHoi aucuumniuue.
1.2. OuieHuBanue BCEX BHJOB KOHTPOJS (TEKYIIETO, MPOMEKYTOYHOTO, TTOCTUTOTOBOTO) OCY-
HIECTBIISCTCS MO 5-TH OAJUTHLHOH IIKAaJIe.

1.3. Pe3ynbTaThl OLIEHUBAHMS TEKYIETO KOHTPOJISI YUYUTHIBAIOTCS B PEUTHHTE.

2. llepeyeHb IJIaHUPYEMBIX Pe3yJIbTATOB 00y4eHHS M0 TUCHUILINHE,
COOTHECEHHBIX C YCTAHOBJICHHBIMYU HHANKATOPAMM JIOCTUKEHUS] KOMIIETEHIM I

Kon komnerennun | [1K-1

DopMyIHpOBKa Cnoco0eH ocBanBaTh U MCIOJB30BAaTh TEOPETUUYECKHE 3HAHUS U MpaK-

KOMITCTCHITHH TUYCCKUE YMEHHUS W HaBBIKM B TMPEAMETHOH OOJACTH TPH PEIICHUU
npohecCHOHATPHBIX 3314

WNuaukatop NIIK-1.1. 3HaeT cTPYKTypy, COCTaB U JUAAKTHUECKUE €IUHUIIBI MIpe-

JOCTHKEHUSI METHOM 00J1acTH (ITPEToAaBacMOro MPEeIMETa).

KOMIIETEHIINH NIIK-1.2. YMeer ocymiecTBIATh OTOOp y4e€OHOTO COIEp:KaHus Ui €ro

peanu3aiyu B pa3IudHbIX GopMax oOydeHHsI B COOTBETCTBUH C TPeOO-
Barusmu PI'OC OO.

NIIK-1.3. JlemoHCTpUpYyeT yMeHHE pa3padaThiBaTh pa3iuyHbie (OpMBI
y4eOHBIX 3aHATHH, TPUMEHSATH METOJIbI, TPHUEMbI H TEXHOJIOTHH 00yUe-
HUs, B TOM YHCIIe HHPOPMAITMOHHEIE.

KOI[ KOMIICTCHIIN U

I1K-3

dopMynHrpoBKa CrniocobeH GopMupoBaTh pa3BUBAIOIIYI0O 00pa30BaTEIbHYIO CPEIy IS
KOMIIETEHIINH JOCTUKEHUS TMYHOCTHBIX, IPEIMETHBIX U METAaNpEeIMETHBIX pe3yJibTa-

TOB 00yU€HHsI CpPeJICTBAMHU MIPEIOIaBAEMbIX YUEOHBIX IPEAMETOB
WNunukatop NIIK-3.1. Bnaneer cnocobamMu HMHTErpaluy y4eOHBIX NMPEAMETOB AJIs
JOCTUKEHUS OpraHM3ali pa3BUBAOLIEH y4eOHOW AEATEeIbHOCTU (HCCIEe0BaTENb-
KOMIIETEHIUU CKOM, IPOEKTHOM, IpyIIOBOH U Ip.).

NIIK-3.2. Wcnonp3yer oOpa3oBaTeIbHBIM MOTEHIMAN COLMOKYJIBTYp-
HOM cpejibl perroHa B MpernoiaBaHuy (mpeaMeTa 1o npoduiro) B yueo-
HOH U BO BHEYPOUHOU JEATEIbHOCTH.

NIIK-3.3. 3HaeT ncuxoJIoro-rneJarorndeckue yCiaoBusl CO3/1aHNs pa3Bu-
Baroliei 00pa3oBaTeNIbHON Cpenibl IS TOCTUKEHUS JINYHOCTHBIX U Me-
TapeIMETHBIX Pe3yIbTaTOB O0yUEHHUSI.

3. ConepxxaHue OLIEHOYHBIX CPEICTB TEKYIIEro KOHTPOJIS U

KPUTECPHUH HX OLNCHUBAHUA

3.1. Texymwii KOHTPOJIb OCYIIECTBISIETCS MPEToAaBaTejeM JUCIUILTNHBI TPH TPOBEICHUN 3a-
HATUH B crneayromux Gopmax: cobeceoBaHHEe MO MPOUIEHHOMY MaTepuaty, MpoBepKa 3HAHUS
dbopmys, KOHTpOIbHAsT padoTa MO TEOpUH, KOHTPOJIbHAs paboTa Mo 3ajadaM, OTYET IO Jlabopa-

TOpHOH padoTe.
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3.2. ®OpMBI TEKYILIEro KOHTPOJISI U KPUTEPUN UX OLICHUBAHHS.
®opma KOHTPOJS 1: cobecedosarnue no npolideHHoOMy Mamepuany
Tunosvie 6onpocul 01 cobecedosanusi N0 NPOUOEHHOMY MAMePUaLy

[IpoBepsieMble KOMMETCHIIMM W HWHAMKATOPHI JocThxkeHus kommerenmmii: [1K-1: MITK-1.1.,
UIIK-1.2., U11K-1.3.; I1K-3: UIIK-3.1., UIIK-3.2., UTIK-3.3.

Bpewmst oTBeTa Ha ocTaBiIeHHBIN BONpOC HE Oojee 2-3 MUHYT.

Kpurepun oleHHBaHMS: HCYEPIIBIBAIOIINI OTBET — 5 0aJIOB; OTBET C HETOUHOCTAMU — 4 Gaiuia;
yJIOBJIETBOPUTEIBHBIN OTBET — 3 Oasuia; HEBEpHBIH OTBeT — 2 0aia; OTCYTCTBHE OTBETAa —
1 Gamn.

1. ChopmynupyiTe MOCTyIaThl CICIUATBHON TEOPHH OTHOCUTEIHHOCTH.

. Uto moHMMaeTcst Mo IBOMCTBEHHOU MPUPOJI0i cBeTa?

. I306pa3ute moyHyo MKaly 3IeKTPOMarHuTHBIX BOJIH.

. ChopmynupyiiTe OCHOBHBIE 3aKOHBI ONITUKHU, YCTAHOBJIEHHBIE SKCTIEPUMEHTAIIBHO.
. IIpu kakux ycrnoBusix HaOIIOAAETCs MOJIHOE BHYTPEHHEE OTpakeHUe cBeTa?

. JlaiiTe onpenenenne MaeaNbHON JTHMH3BI M HATUIIUTE (HOPMYITY JIMH3HI.

. Chopmynupyiite npuniunsl [ roiirenca u depma.

. laiTe onpenenenys CBETOBOIO IIOTOKA U CHJIbI CBETA.

. UTo Takoe OCBEIEHHOCTh, CBETUMOCTD U SIPKOCTH?

10. M3006pa3ure ONTHYECKYIO CXeMy JTH000ro ¢hoToMeTpa.

11. Kakast BojiHa Ha3bIBa€TCSl MOHOXPOMATHYECKOM ?

12. Yem ¢a3oBast CKOPOCTH BOJIHBI OTIMYACTCS OT TPYIIIOBOI?

13. Yro Takoe uHTEpQEpeHIIHS CBETa? ONTHYECKas pa3HOCTh Xoaa?

14. ChopmynupyiiTe ycaoBus MAaKCUMYMOB 1 MUHIMYMOB TIPH HHTEP(EPEHIIHN.
15. M300pa3ute xoa idydeit npu uHTephEpEeHIINN Ha TIOCKOMAPAIIIEIBHOM CIIOE.
16. Hapucyiite xon siyueit mpu naTepdepeHnu B Koibiax HeroroHa.

17. YTto Takoe MpOCBETIECHUE ONTUKN?

18. UTo moHMMAIOT 101 BpEMEHHOW KOT'€pEHTHOCThIO cBeTa?

19. Uto Ha3bIBaeTCS MPOCTPAHCTBEHHON KOI€PEHTHOCTBIO CBETa?

20. M3o0pa3ute onTHYECKYyIO cxemy nHtephepomeTpa MaiikenbCoHa.

21. Cpopmynupyitte npunun [toitrenca-dpenens.

22. IloscHuTte, Kak cTposATCs 30HbI DpeHens U Ui 4Yero 3TO HYKHO.

23. Yem nudpaxus Openens ornudaercs ot gudpakuuu OpayHrodepa?

24. 3anumuTe ycIoBUE MUMHUMYMOB Ipu Audpakunn @payHrodepa Ha IIemu.

25. ChopmynupyiiTe ycaoBHe TTIaBHBIX MAKCUMYMOB IPH JU(PAKLIUU HA PELIETKE.
26. Yrto Takoe audpaxius bparra?

27. Pacckaxure, B yeM (pusnueckas CymHocTs rojgorpadun?

28. Yto Takoe noisipusanus ceera? Kakue BUIbI MOISIPU3ALNN CYIIECTBYIOT?

29. Hapucyiite 1Ba noisipoujia u cAesiaTe BbIBOJ 3akoHa Maitoca.

30. OOBsicCHUTE MOJSIPU3ALINIO CBETA IPU OTPAXKEHUH U IPETOMIICHUH.

31. Uto npoucxoauT pu JBOHOM JTy4eNpeIoMICHUN?

32. YT0 3TO TaKO€ M KaK CBSI3aHbI MOTJIOICHUE U JUCTIEPCHS] CBETA?

33. B ueM cyTb sIBJIEHUS paccesHus cBera?

34. JlaifTe onpeesieHne yBEIUYCHHS ONITHYECKOTO MprUOOopa, BOOPYKAIOIIETO TJIa3.
35. U3006pa3ute onTuyeckue cXxeMbl MUKPOCKOIIA U TEJIECKOIa.

36. Chopmymupyiite kpuTepuii Pasest paspemaromieil CmocOOHOCTH ONITUYECKOT0 Mpudopa.
37. IloueMy B ONTUYECKUN MUKPOCKOI HEJIB3s1 PACCMOTPETH MOJIEKYJIbI?

38. UeMy paBHa 1 Kak ObLTa U3MEpPEHa CKOPOCTh CBETA B BaKyyme?

39. B yem cyTh npo0iemsl 3¢upa s GU3UKu?

40. C xakoii 11enpto0 ObLUT TOCTaBJIEH M KaKOB pe3yIbTaT onbiTa MalikenbcoHa?

41. Yro Ttakoe ontrueckuii a¢ ekt Jomnepa u kak oH Obl1 OOHApYkKEH?

42. O0BsicHUTE, TIPH KaKUX yCJIOBUsIX HaOmomaercs addext BaBmiosa-UepeHnkona.

0N n WD

Ne)
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DopMa KOHTPOJIA 2: nposepKa 3HAHUSL hOpMYL
Tunosvie 3a0anus 0151 NPOBEPKU 3HAHUSL hOPMYTL

[IpoBepsiemMble KOMMETEHIIMUM W HHAMKATOpPbI AocTkeHus kommnereHmuit: [MK-1: MUIIK-1.1.,
UIIK-1.2., UTIK-1.3.; [1IK-3: UTIK-3.1., UTIK-3.2., UTIK-3.3.

BpeMH BBITIOJIHCHU A 3aJJaHUA 3 MUHYTBI.

Kpurepuu oniennBanus: npaBuibHas ¢popmyna — 1 6amn; HeBepHast popmyna — 0 6ayuioB; UTOTO-
Basl OLICHKA OIPEeIsIeTCsl CYMMOW HaOpaHHBIX OAJLIOB.

3anuumTe ciaeayronme GopMybL:

1) ycnoBre MakKCHMYMOB MHTCHCHUBHOCTH MPU HHTEPHEPECHIIUN CBETA;

2) cBsI3b MEXKAY PA3HOCTHIO (ha3 HHTEPHEPUPYIOLIUX BOJIH U PA3HOCTBIO X014,
3) ypaBHeHUe Oeryiieil BOIHBI;

4) cBsI3b MEXY OTHOCHTEIILHBIM II0Ka3aTelIeM IPEIOMIICHUS U a0COIIOTHBIMH;
5) BeIpa)keHHE U1l BOJIHOBOTO YHCIIA.

®opma KOHTPOJS 3: KOHMPOIbHASL paboma no meopuu
Tunosas konmpoavHas paboma no meopuu

[IpoBepsieMble KOMIETCHIIMM W HWHAMKATOPHI JocThxkeHus kommereHmmii: [1K-1: MITK-1.1.,
UIIK-1.2., UI1K-1.3.; IIK-3: UIIK-3.1., UIIK-3.2., UTIK-3.3.

Bpewms BeinonaHenus 3aaanusg 90 MUHYT.

Kputepuu onennBanus: 3aueT o paboTe CTaBUTCS, €clid JaHbl He MeHee 50% BepHBIX OTBETOB,
YIOBIIETBOPUTENIHHO — HE MeHee 60%, xoporo — He meHee 80% U OTIUYHO — €CIIU JIaHbI HE Me-
Hee 90% npaBUIIBHBIX OTBETOB.

Konumponvnasa paboma no unmepghepenyuu ceema.

Ha xoHTponbHYIO paboTy OTBOAUTCS ABa aKkaJAeMHuecKux daca. CTyJeHT MOIyvaeT CrelualbHOe
mocoOue U aKKypaTHO BIIMCHIBAET OTBETHI HA MOCTABJICHHBIE BOMPOCHI B OTBEJEHHBIC TSI ATOTO
MecTa. TekeT U GopMyIbl MULTYTCS PYYKOM, PUCYHKU BBITIOTHSIIOTCS MSATKUM KapaHIalioM.

5. eyxnyueean unmepghepenyun ceema

1. [Jaiire onpenenenue unHtepdepeHunu cBeta. Kakue cBeTOBbIE My4YKHM HA3bIBAKOTCS KOTe-
PEHTHBIMU?

2. Hanumure popmyny s pe3yabTUpyroleil nHTeHCUBHOCTH | cBeTa mpu uHTepdepeHInH
JIBYX KOI'€pEHTHBIX ITyYKOB MHTEHCUBHOCTBIO |1 1 |y

3. NU306pa3ute o0mIyro cxeMy AByxJiydeBoil mHTepdepeHiuu. [loscHuTe, 4TO Takoe OmTHYE-
CKasl pa3HOCTb Xoja?

4. Kak cBsi3aHBI MEX1y COO0U pa3HOCTh (a3 UHTEpHEPUPYIOMUX BOJIH U ONTUYECKAs PAa3HOCTh

xoja?

. 3anuIIuTe YCIOBUE MAaKCUMYMOB HHTEHCUBHOCTHU IIPU JBYXJIYy4€BOW HHTEpDEepeHINH.
. 3anuIIuTe YCIOBHE MUHUMYMOB HHTEHCUBHOCTH MPHU ABYXJIy4eBON HHTEPDEPEHITHH.

7. Kax BUIUMOCTh HUHTEPPEPEHIIMOHHON KapTHHBI BbIPAXKaeTCs yepe3 MHTEHCUBHOCTU CBETO-
BbIX MTyuykoB? B yem ¢uzndeckuii cMbICI BUIUMOCTH?

8. PaccrosiHue Mexay ABYMs TOYEYHBIMU KOTE€PEHTHBIMH MCTOUYHHKAMM YBEIWYWIACh B TPU
pa3za. Kak u nouemy n3meHunach uHTephepeHIInoHHas KapTuHa?

9. N306pasute cxemy uHTEphEPEHITUN CBETA OT JABYX TOUCUHBIX HCTOYHUKOB B OECKOHEUHOCTH
U HanuiuTe GopMyily, BRIPAXKAIOIIYI0 ONTHYECKYIO Pa3HOCTh X0/1a U YCIOBHE MAKCUMYMOB
MHTEHCUBHOCTH.

10. 306pa3ute cxemy omnbiTa JInoiina u mosICHUTE, YTO TOKA3bIBAET ITOT OTIBIT.

AN D

6. Knaccuueckue unmepgepenyuonnvie onvimot
1. Hapucyiite xon mnydeil npu uHTEphEpeHINH Ha IUIOCKomapauieabHoM cioe. O003HaubTe
XapaKTEPHBIC TOYKHU H, HUCIIOJIB3Yys OTHU O603H3‘IGHI/I$I, 3alMMIIUTE, Y€MY paBHA OINTHYCCKas
Pa3HOCTH X012 MEXKIY HHTEP(HEPUPYIOIIMMHI BOJIHAMH B OTPA)KEHHOM CBETE.
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AN DN

. 3anmuImTe yCIoBUe MaKCUMYMOB TIPH HHTEPPEPEHIINN Ha TUIOCKOMAPAIIIIEIIbHOM CIIOE.

. 3anUIIMTe YCI0BUE MUHUMYMOB TPHU UHTEP(EPEHIINN HA TIIIOCKOTAPAIIICIIBHOM CJI0€.

. BeiBeguTe opmysny Juisi TOJMIIMHBI BO3IYIIIHOTO CJIOS B MIPUOOpE ISl HAOMIOJACHUS KOJIeI
Hrrotona.

. Uto u mouyemy HaOJIIOaeTCSI B OTPAXKEHHOM CBETE B IIeHTpe Kouienr HproToHa?

. 3anUIIMTe YCIOBUS MAKCUMyMOB M MHHMMYMOB JIJIs1 KOJiel] HploTOHA B OTpa’keHHOM CBETE.

. Pannyc xpuBH3HBI JTMH3BI B IpuOOpe Aia HaOmoeHus Kosenl HploToHAa YMEHBIIMIIA B Ye-
ThIpe pa3a. Kak uamenutcst uatepdepeHIIMOHHas KapTHHA B IIPOXO/ISIIEM CBEeTe?

. UTO MOHUMAIOT MO IPOCBETICHUEM ONTUKH M KaKUM METOZ0M OHO jJocturaetcs? Hapucyii-
T€ W TIOSICHUTE COOTBETCTBYIOIIYIO CXEMY.

. [Tonyuure dhopmymy I TOJITUHBI POCBETIISIONIETO CIIOS.

. Ilouemy npocBeTiieHHbII 00beKTUB (hoTOANmapara B OTPAKEHHOM CBETE€ UMeEeT (hHOJIeTOBO-

KpaCHBIN OTTEHOK?

7. Kocepenmnocmo ceéema u unmepghepomempuot

1

[\

2]

10.

. [aiite onpeneneHne BpEMEHHOW KOT€PEHTHOCTH CBETA.

. JlaiiTe onpezaeneHue NpOCTPAaHCTBEHHONW KOT€PEHTHOCTHU CBETA.

. [louemy nnTepdepenus 6enoro ceera HabIIOAAETCS B TOHKOM CJIO€ CTEKJIa U He HaOmrona-
€TCsl B TOJICTOM?

. [Touemy FOHT B ombITe M0 MHTEP(HEPEHIINHN UCTIOIH30BAT UCTOYHUK CBETA HEOOJBIIOTO pa3-
Mepa?

. 3oOpasute ontudeckyro cxemy uHTepdepomerpa Kamena u Hanummrte Gopmyry, BbIpa-
YKAIOIIYI0 ONTHYECKYIO Pa3HOCTh X0J1a MEXKAY UHTEP(DHEPUPYIOLIUMH ITyYKaMH.

. B omH U3 KOrepeHTHBIX MyyKoB nHTepdepomerpa XKameHa BBENM CTEKISIHHYIO TUIACTUHKY
tosuHo# |. Kak y3Hath, Ha CKOJIBKO MOJIOC CMECTHIIACH HHTEP(EPEHIIMOHHAS KapTHHA?

. Hapucyiite ontuueckyro cxemy uHTeppepomerpa Maiikenbcona. KakoBo uctopuueckoe

3Ha4YeHHe ATOro npuodopa?

. UTo Takoe KOMIIEHCATOp U JJIs 4eTro OH Hy)KeH B nHTepdepomeTpe MaiikenbcoHa?
. Uto HyXHO caenarb, YTOObI B HHTep(hepomeTpe MaiikenbcoHa HaOII0AaTh MOJOCH! PABHOTO

HAKJIOHA U TI0JIOCHI PaBHOM TOJIIUHBI?
Yro coboit npencrasnser unteppepomerp Padpu-Ilepo? Kakosa riaBHast 0coO€HHOCTh UH-
TepPEepeHIMOHHON KapTUHBI, JaBaeMOW 3TUM Npudopom?

®opmMa KOHTPOJIA 4: KOHMPOABLHASL pAOOMA NO 3A0AYAM

Tunosas konmponvhas paboma no 3a0a4am

Ip

OBEpsieMbIe KOMIETEHIIMM W HWHAUKATOpHl aocTxkeHus kommerenmwmit: [1K-1: UITK-1.1.,

WIIK-1.2., UTIK-1.3.; [TIK-3: UTIK-3.1., UTIK-3.2., UTIK-3.3.

Bpewmst BbInonHeHus 3a1aHus 45 MUHYT.

Kpurepun oneHuBanus.

1. YcnoBue 3a1a4n akKypaTHO U pa300pUMBO 3aMCAHO CIIOBAMHU.

2. JlanHbIE 3a7a49H KPATKO BBIMMHCAHBI CTOJIONKOM TiepeBeieHbl B cuctemy CH.

3. KoppekTHO 1 aKKypaTHO H300paX€HO OTHOCsIIeeCs K 3a1a4e (pu3nueckoe siBJICHUE.
4. TlosicHeHBI BCce OTHOCSIIMECA K 3a/1a4€ (OPMYIIBI.

5. IlpaBUIIbHO c/ieniaH BBIBOJI pacueTHON (hOPMYIIBI.

6. be30ommO09YHO MOTy4YeHO YNCTOBOE 3HAYCHUE NICKOMOM BEJTMYHHBI.

7. IlpaBUIIBHO 3allMCaH U IIPOAHAIM3UPOBAH IIOJYyYEHHBIN OTBET.

HemnpaBuibHO pemreHHas 3a1ada moiaydaeT 2 0ayura; MpaBUIbHO PEHICHHAs 3a/1ada OIEHHBAETCS
3 GaymutaMu, K KOTOPBIM J100aBiIsieTcsl IO OTHOMY 0aJuly 3a KaKbli BBIMTOJIHEHHBIN MYHKT KPHUTe-
pHeB olleHNBaHMA. Bce Oaisl CyMMHPYIOTCS; 3a4€T TI0 3a/1a4e CTaBUTCS, €CIi HaOpaHbI He Me-
Hee 5 0auioB, yIOBJIETBOPUTENHHO — HE MEHee 6, XOpOoIllo — He MEHee 8 U OTIMYHO — €CJIU TO0-
Jy4eHbl HE MeHee 9 GaoB.
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Tunoeasa konmponvhasa paboma no 3a0a4am Ha OUPPAKYUOHHYIO PEULEmKY

3aoaua 1. Ha nudpakiimoHHyI0 pemeTky HOpMaabHO TagaeT CBET, UCITYCKAEMbIH pa3pe:KEHHBIM
renveM. Ha Kakyio TMHUIO B CIIEKTPE TPETHETO MOPSIIKA HAKIIAILIBACTCS KpAacHasl TMHUS TS C
JUTMHOM BOJIHBI 670 HM cieKTpa BTOPOro nopsiaka?

3aoaua 2. Tlepuon nudpakimonHoi pemretku 4 MkM. JludpaknronHas KapTuHA HAOIIOIaeTCs ¢
MOMOIIBI0 JHH3BI ¢ (POKycHBIM paccrostarueM 40 cm. Omnpenenurte JTUHY BOJIHBI ITaJAFOIIETO
HOPMAJIBHO CBETA, €CJIH MEPBhI MAKCHMYM TOJy4aeTCsl Ha PACCTOSHUU 3 CM OT LIEHTPAILHOTO.

dopma KOHTPOJIA 5: omuem no 1a6opamopHotl pabome
Tunosou omuem no n1abopamopHoi pabome

[IpoBepsieMble KOMMETCHIIMM W HWHAMKATOPHI JocThxkeHus kommerenmmii: [1K-1: MITK-1.1.,
UIIK-1.2., UI1K-1.3.; IIK-3: UIIK-3.1., UIIK-3.2., UTIK-3.3.

Bpewmst BBINONHEHUS 331aHUS: B TEUCHUE JIAOOPATOPHBIX 3aHATHH.

Ha xaxoe 3aHsATHE CTYIEHT NPUXOAUT C 3apaHee 0(hOPMIIEHHOM 3aroTOBKOM OTYETOB IO 3arlia-
HUPOBAaHHBIM 3KcrniepuMeHTaM. CTYJEHT JOMYCKAaeTCs K BBIIOJHEHUIO SKCIIEPUMEHTA, €CIIU OH:
1) npenbsBISET NONHOLUCHHYIO 3arOTOBKY OTYeTa; 2) MOHUMAaeT (HU3HMUYECKYIO CYIHOCTh HCCIIe-
JlyEMOT0 SBJIEHUS; 3) NPEJCTABIIAET MOPSIIOK BBIOJIHEHUS KCIIEPUMEHTA; 4) 3HaeT TpeOOBaHUs
TEXHUKU 0€30IaCHOCTH.

Jist odopmiteHus 1abopaTopHbBIX paboT HeoOxoauma pabodas TeTpaas. B kauecTBe Hee mydiie
BCET0 MOJAXOJUT OOBIYHASI YUYCHHUYECKAs TeTpab B KIETOUKY oObeMoM 18 nmuctoB. 3amucu B TET-
pamy IpOM3BOAATCS YEPHUIIAMH, PUCYHKH BBIIOJIHSIOTCS MSTKAM KapaHpaamiom c rpudenem 2B
nramerpoM 0,5 MM. OTYETHI 110 BBIMOJHEHHBIM 3KCIIEPUMEHTAM BKJIFOUAIOT CIICAYIOIINE ITYHKTHI.

1. Haszsanue uccredosanus, KOTOPOE OMPEACISCT COJCpKaHUE MPEICTOAIICH J1TabopaTopHOU
paboTHhL.

2. Ilenu sxcnepumenma CTyACHT (DOPMYIHPYET CAMOCTOATENbHO. J1Ji 3TOTr0 HYKHO MPOYUTATh
UMeEIOIeeCs] B TOCOOMH ONMMCAHUE SKCIIEPUMEHTATIBHOIO CCIeI0BaHUS U TIPEACTaBUTh cede
OCHOBHBIE €0 3Tamnbl. 3aTeM HE0OX0AUMO c(POpMYIUPOBaTH U 3amucarh LEead OOydeHus,
pa3sBUTHS U BOCIIUTAHHUS, KOTOPBIE CTYAEHT Iepesl COOON CTaBHT.

3. Bvi6o0 pacuemmotui ¢hopmynsi 0CyIeCTBISETCS B OCHOBHOM 0 1Oco0HI0 «OnTrKa Juis 6aKanaB-
poB: YueOHas Teopus». OnTHYecKas CXemMa H3y4aeMoro SIBJICHHUSI COBEPIIICHHO HEOOXO0IuMa.

4. Yempoiicmeo u npunyun Oevicmeus ¢uzuueckux npubopos. Ilpm monrotoBke k pabote
JIOJDKHBI OBITH M3YYEHBI HCIOJIb3yeMble B Hell (u3nueckue nmpubopsl U B pabodelt TeTpaan
OTIHCaHBI T€ U3 HUX, KOTOPBIE CTY/ICHTY BCTPEYAIOTCS BIICPBEIE.

5. Oxcnepumenmanvuas ycmanoska. 1o npuBeIeHHOMY B TOCOOWHM ONMCAHHIO CTYJECHT PUCYET
ONTUYECKYIO U JIEKTPHUECKYIO CXEMY SKCIIEPUMEHTAIbHOW YCTaHOBKH, 0003HAaYaeT Ha Hel
BCE 3JIEMEHTh! YCTAaHOBKHU U MOSICHIET UX Ha3HAuUCHHE.

6. Buinonnenue sxcnepumenma 3aKiI0O9aeTCsl B CO3JJaHUN YCJIOBUHN ISl BOCIIPOU3BEICHUS M C-
CJIEZIyeMOI'0 ONITUYECKOTO SIBJICHUS U MPOBEICHUH HEOOX0AUMBIX U3MepeHuit. [ToaTomy npu
MOJATrOTOBKE OTYeTa B paboueit TeTpaau JO0JDKEH OBbITh MPEJCTaBIICH MOPSAIOK BHIMOIHEHUS
IKCIEPUMEHTA, CIENIaHbl KapaHJalmloM 3arOTOBKH TAaOJHII JJISl 3alMCH PEe3yJIbTaTOB HEIO-
CPEACTBEHHBIX M3MEPEHHUI W BBIUMCIICHUH, OCTaBJICHO MECTO JUISI BOBMOXKHBIX 3aMETOK IT0
XOJTy 9KCIIEPHMEHTA.

7. Habnrooaemvle sgnenus. Ecnu B mpoliecce BBHITIOTHEHHUS YI€OHOTO MCCIEIOBAHUS CTYIEHT
BIIEpBbIC HAOJIIOaeT ONTUYECKHE SIBJICHUS, TO OHU JTOJDKHBI OBITH 3apHUCOBAHBI MU C(HOTO-
rpadupoBaHbl U OOBSCHEHBI.

8. Pesynomamul sxcnepumernma. CTyJEHT CaMOCTOSITEHHO BRIOMpaeT ciocod oOpaboTKu K-
NepUMEHTAIBHBIX MaHHBIX. [Ipennoyrenne oTaaercss OOMIETIPHHITOMY aIrOPUTMY 00paboT-
KA PE3y/lbTAaTOB HEMOCPEICTBEHHBIX M3MEPEHHUH, KOTOPHII COCTOUT B BBIYMCIEHUHU CTaH-
JTApTHOM MOTPEIIHOCTH.

9. Jlononnumenvusie sonpocsl. B onncanun kaxaol 1abopaTopHON pabOThl MPUBEAEHBI J10-
MOJIHUTENIbHBIE BONIPOCHI, HA KOTOPBIE JOJKEH YMETh OTBEYATh CTYJICHT.
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10. 3aknrouenue. CTyIeHT yKa3bIBaeT OCOOCHHOCTH BBIMOJIHEHHOT'O AKCIIEPUMEHTA, IEPEUNCIIET
BCTPETHUBILUECS TPYIHOCTH, JAENAeT CAMOOLEHKY CBOEH JEATENbHOCTH M OIpelelisieT,
HACKOJIBKO YJIaJIOCh IOCTUYb ITIOCTABJIEHHbIE IIEpel CO00I Lenu.

11. Oyenusanue evinonnennol pabomul. Ha KaXXaoM 3aHATHH, KPOME JABYX IMEPBBIX, CTYICHTHI
OTYMTHIBAIOTCS 10 BBHIIIOJHEHHOW Ha IpeablaylieM 3aHatuu padore. [locne 6ecenpl co cTy-
JIEHTOM IIpernojiaBaTeib ABYMsI HE3aBUCUMBIMH OLICHKAMU 110 MATHOAIIBHOMN LIKaJIe OLICHU-
BaeT 3HaHHE (PU3MUECKON TEOPUH MCCIEHAOBAHHOTO siBJIeHUS (MyHKTHI 1, 3, 4) u skcnepu-
MEHTAJIbHBIC YMEHUSI, IOTyYCHHbBIC IIPH BBIIOJIHEHUH J1a0OPAaTOPHON padoThl (IIyHKTHI 5-8).
[Tpy HEOO6XOIMMOCTH OH 3aJ1a€T OJIUH MJIM HECKOJIBKO JOIOIHUTENIBHBIX BOIIPOCOB.

O1eHKH 3aMMCBhIBAIOTCS B pab0OUyI0 TeTPajib, CTABUTCS JaTa U MOAINUCH MPETOaaBaTels.

3.3. Meroanyeckue ykazaHus IO MPOBEACHUIO MIPOIETYPHl TEKYIIIETO KOHTPOIIS

1. Texymuii KOHTPOJIb IPOBOJUTCS HA MPOTSHKEHUU BCETO CEMECTPA.

2. Coop, 0OpaboTKa M OIICHHBAHUE PE3YJIHTATOB TEKYIIETO KOHTPOJS MPOBOASTCS IMPENoiaBa-
TEJIEM, BEyIIHM JUCIUTUIAHY.

3. IlpexbsiBneHne pe3ynbTaTOB OICHUBAHUS OCYIIECTBISICTCS B TEUCHUE HEJENN MOCIE MPOBe-

JICHHUSI KOHTPOJILHOTO MEPOIIPHSITHUSI.

Pe3ynbTaThl TEKYIIEr0 KOHTPOJIS YYUTHIBAIOTCS B PEHTHUHTE 110 TUCHUILIHHE.

5. Bce marepuasbl, OJIYYCHHBIE OT OOYYAIOUIMXCS B XOJ€ TEKYIIEro KOHTpOJIs (KOHTPOJIbHAS
paboTa, TUKTaHT, TECT, OpPTraHU3alUs TUCKYCCHUH, KPYTJIOro CToja, JOKIan, pedepar, oTyer
110 J1abopaTopHOi paboTe, OTYET 1O MeIarornyeckor MPAaKTUKE H T.IL.), TOJDKHBI XpaHUTHCS B
TEYEHHUE TEKYIETO ceMecTpa Ha Kadeapax.

6. CunraTh, 4YTO TMOJIOKUTEIbHBIC PE3YJIbTAThl TEKYIIEr0 KOHTPOJIS CBHUJCTEIBCTBYIOT 00
YCIEITHOM Tporiecce GOpMUPOBAHUS YKa3aHHBIX KOMIICTCHIIUI U WHIUKATOPOB JTOCTHKEHHUS
KOMITETCHIIMH (3TaroB (hOPMUPOBAHKS KOMITCTCHIIHN ).

&

4, Couepmaﬂue OLCHOYHbLIX CPEACTB HpOMe)I(yTOqHOﬁ arTreCralmm u
KPUTECPHUH UX ONCHUBAHUA

4.1. TIpomexyTO4YHasl aTTECTAIlHs MPOBOJIUTCS B BUIE dK3aMEHa.

4.2. Conmepkanue OIICHOYHOTO CPEJICTBA COBIATACT C COJCpP)KAHUEM JAWCIMIUIMHBI, MPEICTaB-
JICHHBIM B paboueil mporpaMMe AUCHUILTUHBL. DopMa OIEHOYHOTO CPEACTBa MPEACTABISAET CO-
0011 HAbOp M3 HK3aMEHAIMOHHBIX OUJIETOB, YMCJIO KOTOPBIX PABHO YUCIY TEM JIEKITMOHHBIX 3a-
HATUHN. Kaxkplif OMieT COCTOUT U3 TpeX MyHKTOB: 3HaTh, YMETh U BJIAJIETh.

[IpoBepsiemMble KOMMETEHIIMU W HHAMKATOPHI aocThxkeHus kommerenmwmit: [1K-1: MITK-1.1.,
UIIK-1.2., UTIK-1.3.; [TIK-3: UTIK-3.1., UTIK-3.2., UTIK-3.3.

Bpems BbinosiHeHus 3agaHus: 2 yaca — NUCbMEHHOE OQOpMIIEHHE OTBETa, 15 MUHYT — ycTHas
Oecena.

Ix3amenayuonHnvie 60npocwvl coanacto APY

1. DnexTpoMaruuTHas npupoaa ceera. CBoHCTBa AJIEKTpOMarHuTHHIX BosH. Illkana anekrpo-
MarHUTHBIX BOJIH.

®oromerpusi. CBeTOBbIE U IHEpreTUYecKre (POTOMETPUUECKNE BETUUNHBI.

OcHoBHBIE 3aKOHBI reoMeTprudeckoit onTuku. [Tpunnun depma.

ITontHOE BHyTpeHHee oTpaxkeHne. CBeToBoIbI. [Ipu3MBI.

[Tnockue 3epkana. Chepuaeckue 3epkana. [loctpoenne nzodpakenwnii B 3epkanax. opmyna
ceprudeckoro 3epkaia.

[Tpenomnenue Ha cepudeckoit moBepxHocTu. PoKyChl chepruuecKoil MTOBEPXHOCTH.
Tounkue nuH3bl. @opmMyisl TMH3BL. [locTpoeHne n3006pakeHuil B TOHKUX JTMH3aX.
AOeppanuu JIMH3 U 3€pKajl U CIIOCOOBI UX yCTPaHEHUS.

['ma3 xak onTuueckas cucrema. Koppekuus OJuM30pyKoCTH M AaibHO30pKocTH. L[BeToBOE
BOCIIpUATHE.

10. IIpoexmuonusle npudopsl. Jlyna. YBenuueHue JyTbl.

agrwn

©oo~No
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11.
12.
13.
14.

15.

16.
17.

18.
19.

20.
21.
22.

23.
24,
25.
26.
217.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,
45.

Mukpockor. YBeanyeHue MUKPOCKOIIa.

Teneckonnyeckue cuctemsl Kennepa u [Nanniies. YBenuueHue teyeckona.

WuTepdepeHIiyst BOJIH OT ABYX TOYSUHBIX HCTOYHUKOB. KOrepeHTHOCTD.

MeToapl moNydeHUsT KOTepEeHTHBIX BOJH B ONTUKE. J[ByxiyueBble HHTEphEpPEHIIMOHHBIC
CXEMBI.

YcnoBue BpeMEHHOM KOTepeHTHOCTH. Bpems v JJIMHA KOT€pEeHTHOCTH, CTENEHb MOHOXPO-
MaTUYHOCTH U3JIy4€HUs. Y CIIOBUE POCTPAHCTBEHHONW KOI€PEHTHOCTH.

HnTepdepenius B TOHKUX IEHKAX. [1010Ck paBHOTO HaKIIOHA.

WNutepdepennust B ToHKUX TUI€HKax. [lonocsl paBHo# Tommuubl. Konbua Hetorona. Ipo-
CBETJICHUE ONTHKHU.

Hutepdepomerpsl Maiikenscona u @adpu-Ilepo.

Asnenne mudpakuuu. [Ipunnun [roirenca-®Openens. Judpaknus OpeHenst Ha KPyrioMm
OTBEPCTUH, Ha KPYTJIOM DKpaHe.

AMITTUTYAHBIE ¥ (a30Bble 30HHBIC IIACTHUHKH.

Judpakuus Openenst Ha Kparo MOTyOECKOHEYHOTO dKpaHa.

OObsicHeHHE PSMOIMHEIHOTO pacIIPOCTPaHEHHUs CBETa HA OCHOBE BOJIHOBON Teopuu. O0b-
éM DpeHerns.

Hudpaxus Opaynrodepa Ha 1menu U Ha KPYrJIOM OTBEPCTHUH.

Pazpemaronias cnocoOHOCTh OOBEKTHBA.

Hudpaxus OpayHrodepa Ha HECKOTBKUX IIETSX.

Judpaxnuonnas pemerka. CnekTpajibHbIM aHaIu3.

Jucnepcus u paspeniaroiias CnocoOHOCTs Au(pakinoHHoN peméTku. Kpurepuii Panes.
Hudpakius peHTTeHOBCKHUX JTyuel Ha Kpuctauiax. Y ciosue bpera-Bymnsda.
JudpakiuonHas npupoaa onTuueckoro uzodpaxenus. Onbitel A66e. Paszpemaromas cro-
CcOOHOCTh MUKPOCKOTIA.

JIuHelHo, IIMUMNTUYECKA U LUPKYJSPHO NOJIApu30BaHHbIM cBeT. EcTecTBeHHbIi cBet. [lo-
JSpU3ATOPBI U aHAIM3aTOphl. 3aKkoH Mastoca.

OtpakeHue U NMpeNoMIICHHE CBETAa Ha TPaHULIE pa3ziena U30TPOMHBIX TUAIEKTPUKOB. Dop-
Myl DpeHers.

[Tonsspu3anus cBeTa Mpu OTPAKEHUH U MPEIOMIIEHUH Ha TPAHUIIE pa3/iena U30TPONHbIX AU-
anekTpuKkoB. YTol bprocrepa. Crona Cronerosa.

Pacnipoctpanenue cBeTa B OJHOOCHBIX KpucTayutax. OOBIKHOBEHHBIH M HEOOBIKHOBEHHBIH
Jy4U.

IToctpoenue I'oitrenca-Openens 1y OAHOOCHOIO Kpuctaiuia. /[BOMHOE JydenpesioOMIICHHE.
Kpucrannnueckue MiacTUHKH «B YETBEPTh BOJIHBI» U «B IOJBOJIHBDY.

AHanu3 NoasApU30BaHHOIO CBETA.

WnTepdepeHius noasipu30BaHHOTO CBETA.

HckyccTBeHHAs: aHU30TPONHUSA. AHU3OTPONUS IPU MEXaHWYECKUX JepopMalusix, B dIIEK-
TpUUECKOM ToJe. BpaleHue niockocTy noaspu3aiui.

SABnenune nucnepcum ceeta. PazoBas M IpynInoBas CKOpOCTH cBeTa. HopManbHast u aHoO-
MaJibHasl TUCTIEPCHSL.

@da3oBas U rpymnmnoBas CKOPOCTH. DJIEKTPOHHAs TEOPHUS AUCIEPCUU U IMOTJIOLIEHUS. 3aKOH
byrepa.

PaccesiHue cBeTa B MENKOAUCIIEPCHBIX U MYTHBIX cpefax. 3akoH Panes. L{Bet Heba.
Henunetinbie 3 pexThl B ONTHKE.

OnbpITHI IO ONPEAENEHUIO CKOPOCTH CBETA. JKCIIEpUMEHTaNIbHBIE OCHOBBI CTO.

Dddext JJomnepa B onTuke.

N3nyyenune BaBuioBa-YepeHkosa.
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HpuMepnoe codep.?fcaHue IK3AMEHAYUOHHbLX bunemos

IK3aMeHANOHHEBIN OujteT Ne 1
OCHOBHBIE ITOHATH A, TEOPUU U 3AKOHBI OITTUKI

1.

3namo ¢usuueckyro meopuro. CoBpeMEHHBIC TPEICTaBICHUS O Mpupoae cBera. CKOpOCTh
CBETa B BAKyyM€ KaK PEJIITUBUCTCKHUM MHBapuaHT. CBET Kak 3JEeKTpOMarHuTHas BojiHa. CBeT
KakK MOTOK (hoTOHOB. OCHOBHBIC 3aKOHBI ONTUKH. CBS3b MEXKAY OTHOCHUTEILHBIM U a0COIIOT-
HBIM TTOKa3aTeJISIMHU TIPEJIOMIICHUS. SIBJICHUE MMOTHOTO BHYTPEHHETO OTpayKeHusl cBeTa. [IpuH-
uunsl [roitrenca u @epma.

Ymems ob6vscnams ¢pusuueckue signenus. B miockomapamienbHONW CTEKISHHON KIOBETE MO-
BEpX HACBIIIEHHOTO BOAHOTO pacTBOpa MOBAPEHHOW COJIM HAXOAMUTCS YncTas Boja. Yto coboii
MIPEACTABISIET EPEXOAHBIA CIION MEXy >kunkocTaMu? Kak u modemy pacnpocTpaHsieTcs B
ATOM CJIO€ MapajlIebHbIN y4OK CBETA, IYLEHHbIH TOPU30HTAIILHO?

Braoemv memooamu pewenus ¢uzuueckux 3aday. Ha nHe cocyna ¢ BOJOH BBICOTOH 5 cM
HaXOJIUTCS TOYCYHBINM UCTOYHUK cBeTa. Ha moBEpXHOCTH BOMABI TUIABACT HEMPO3PAYHBIN JUCK
TaK, 4TO €r0 IEHTP HaXOAUTCS HaJ UCTOUYHUKOM. [Ipn KakoM HaMMEHbIIIEM pagnyce TUcKa HU
OJIMH JTYY HE BBIMJICT U3 BOJABI B BO3AYX?

IK3aMeHAMOHHLIH Onjet Ne 2 .
OJIEMEHTBI TEOMETPUYECKOU OIITUKHA

1. 3nams @usuueckyro meopuro. OCHOBHBIE TOHSATHS T€OMETPUYECKOH ONTHKH. MneanmbHas

nuH3a. ®opmyna uneanbHou JauH3bEL. WneansHoe cdepudeckoe 3epkano. [loctpoenune n3o06-
paXEHUI B IEHTPUPOBAHHOMN ONTUYECKON CUCTEME.

Ymems 6vi600ums usuueckue gopmynsi. B skcriepuMeHTax Mo OnpeAeseHuIo (pOKyCHOTO
pacCTOSIHUSL PAacCEeUBAIOIICH JIMH3BI YacTO HCIONB3YIOT coOmparomryto juH3y. [loapoOGHO
OO0BSICHUTE, JUISl YETO HYXKHA 9Ta JIMH3A.

3. Brademv memooamu pewienus munoguix 3a0ay. Ha xkakoM pacCTOSIHUU OT BBITYKJIOTO 3€pKa-

Ja ¢ paguycoM KpuBu3HbI 40 M HaXOAUTCA NMPEAMET, €CIIM €r0 MHUMOE U300pakeHue B 3ep-
KaJle YMEHBUIEHO B 2 pa3a?

IK3aMeHALNOHHBIN Omier Ne 3
OCHOBBI ®OTOMETPUUA

1.

2.

3namo uszuueckyro meopuio. CeroBoit moTok. Cuna cBera. OCBEIIEHHOCTh M CBETUMOCTD.
SpkocTb. DoTOMETpUYECKHE U SHEPTreTUYECKHE eANHUIIBI U3MepeHus. DOTOMETPHI.

Ymems o6vacuamo gusuueckue aenenus. Ipocteitmmii GoTOMETp MOKHO U3TOTOBUTH U3 JIHCTA
IUIOTHOM Oenoi Oymaru, COrHyToro noj npsiMeiM yriioM. OObsICHUTE, YTO MPECTABISAET COO0M
Takoi (OTOMETP U KaK € €ero MOMOIIBIO MOXKHO ONPEIeNIUTh CHITy CBETAa UCTOYHHUKA.

Bnaoems memooamu pewenus gpuzuueckux 3aoay. Jlamna B 400 K HAXOJUTCS HA PACCTOSIHUU
1 M ot skpanHa. Ha kakoMm paccTossHUM CIeTyeT MOCTaBUTh 03U JIAMIIBI TUIOCKOE 3epKalIo,
napaJulelbHOE 3KpaHy, YToObl OCBEIIEHHOCTh B LIEHTPE dKpaHa yBenuuuiaack Ha 120 nk?

IK3aMeHALNOHHBIN Omier Ne 4 .
OCHOBBI DJJEKTPOMATHUTHOU TEOPUU CBETA

1.

3namo gusuyeckyro meopuro. Cucrema ypaBHeHuid Makceinna. BomHoBoe ypaBHeHHE. Dek-
TPOMarHuTHasi BOJIHA. MOHOXpOMaTHYecKass U KBa3UMOHOXpPOMATHUYECKas 3JIEKTPOMArHUT-
HBIC BOJIHEI.

Ymemo obvacuame ¢usuueckue sgnenus. Ecnm cBeT MONMyNMpOBOJHUKOBOTO Jla3epa Harpa-
BUTH TIOJI YTJIOM Ha MOBEPXHOCTh CTEKJIA, TO MPU HEKOTOPHIX YCIOBHUSAX OTPAXKEHHBIA My4OK
OTCYTCTBYET. B KakoM ciiydae u mouemMy 3TO MPOUCXOTUT?

Braoemv memooamu pewenus gusuveckux zadau. KpacHbiii a3ep UCIMyCKaeT CBET HMHTCH-

cuBHOCTBIO | =10 MBT/MM°, 1imHa BoHBI KoToporo A =630 HM. AGCOMIOTHBIH MOKa3aTelb
MPEIOMJIEHUS CTEKJIa JJIsl 3TOM JUIMHBI BOIHBI paBeH N=1,5. Hanumute B cucreme CU ypas-
HEHHE MOHOXPOMAaTHUYECKON BOJIHBI, PACIIPOCTPAHSIOLIEHCS B CTEKIIE.
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IK3aMeHANNOHHEBIN OujteT Ne 5
JABYXJIYUEBASI UHTEP®EPEHILIUA CBETA

1.

3name ghusuuecxyro meopuro. SIBnenue uatepdepeHun cBeTa. JByxiydeBas cxeMa WHTEp-
depennuu cBeta. Bumumocth MHTEP(EPEHIIMOHHOW KApTUHBI U KOTEPEHTHOCTh CBETOBBIX
nyykoB. HTepdepeHIus oT IByX TOUEUYHBIX MCTOYHUKOB cBeTa. MHTepdepeHmonnas kap-
THHA OT JIByX TOUYEYHBIX HUCTOYHUKOB B OECKOHEYHOCTH.

Ymemsv obvacuamo ¢usuueckue sgnenus. Iloyemy npu HaOMOAeHUN MHTEPGEPEHIIMU CBETA
Ha MBUIbHOU IUICHKE HHTepPEPEHIIMOHHAS KapTHHA B OTPaKEHHOM CBeTe Oosiee KOHTpacTHas,
XOTS M MEHEE sIpKas, 4eM B IpoxosiieM cBeTe? UTo U modyeMy BUIUT HAOIIIOIATENb B OTpa-
JKEHHOM CBETE B MOMEHT, MPEIIECTBYIOIINIA Pa3pblBy MbUILHOU MIJICHKHU?

Brademv memoodamu pewenus gusuyeckux 3aday. OHa MOBEPXHOCT IIOCKONAPAIIIEIHLHOTO
KycKa cTekja ToimuHon 10 cM cienaHa MaToBOM, a BIUIOTHYIO K JIPYTOMl MOBEPXHOCTH IO-
CTaBJICH HEMPO3payHbIN 3KpaH C ABYMS IIENsMHU, paccTosHue Mexay kotopsiMu 0,005Mm.
KakoBo paccrosiHre Mexay COCeTHUMU TEMHBIMH I0JIOCAMU Ha MAaTOBOM MOBEPXHOCTH, €CIU
UCIIOJIb3YETCS 3€JIEHBIN CBET?

IK3aMeHAUMOHHBIN Omiter Ne 6
KIIACCUYECKUE MHTEP®EPEHILIMOHHBIE OIIbIThI

1.

3name guszuuecxyio meopuro. Oubitel FOura, ®penens u Jinoina. Matepdepermnus Ha mio-
ckonapasuieabHoM cioe. MHtepdepennus Ha kauHoBuaHOM cioe. Konbua Heiorona. Ipo-
CBETJICHUE OIITHUKH.

Yuemov obvacuams Qusuueckue senenus. B npubope mis HaOmroaeHus koser HeroTroHa
TUTOCKYIO TTOBEPXHOCTh CTEKJITHHOM TUTACTUHKH, Ha KOTOPOW BBIMYKIIOW MOBEPXHOCTHIO JIc-
JKUT JIMH3a, CIIeNanu cierka Boruytoil. Kak u mouemy maMeHuTcs uHTephEpEeHIIMOHHAS Kap-
THUHA, HaOII0aeMasi B OTPaXKEHHOM CBeTe?

Braoemv memooamu pewenus ¢puzuuecxkux zaday. YcraHoBKa Juisi HaO o aeHUs Koen Hero-
TOHA OCBEIIACTCS MOHOXPOMATHYECKUM CBETOM C JUTMHOHM BOJHBI 0,5 MKM, IMaJaronuM HOP-
ManbHO. Haiinure paaumyc 4eTBEpTOro TEMHOTO KOJbIla HHTEPGEPEHIIMOHHOW KapTHHBI,
Ha0JI0/1aeMOM B MpoxosLIeM cBeTe. Pagnyc KpUBHU3HBI JIMH3BI 2 M.

IK3aMeHALMOHHBIN Omiaer Ne 7
KOI'EPEHTHOCTDL CBETA U UHTEPO®EPOMETPLEI

1.

3uamo gusuueckyio meopuio. IloHsTHE 0 BpeMEHHON KOrepeHTHOCTH cBeTa. [loHsATHE O Mpo-
CTpaHCTBEHHOU KorepeHTHOCTH cBeTa. UHTeppepomerp Kamena. Murepdepomerp Maiikensb-
cona. Mutepdepomerp dadpu-Ilepo.

Ymemsv obvacnamo gusuueckue aenenus. O0bsicHuTe, mouemy B onbiTe KOHra ¢ HCTOUHUKOM
KBa3MMOHOXPOMATHYECKOT0 CBETa KOHTPACTHOCTb MM BUAUMOCTb HHTEp(HEpEeHIIMOHHON
KapTUHBI IO MEpe YAaJeHUs OT €€ LIeHTpa yMeHblIaercs?

Bnaoems memooamu pewtenus ¢uzuveckux 3aoaq. B omHo u3 mieu uareppepomerpa Maiikesb-
COHA BBEJU CTEKJIIHHYIO MIacTUHKY. [Ipu 3TOM uHTEpdepeHnonHas kapTuHa, Habarogaemast B
KpacHOM cBeTe, cMecTrach Ha 200 nmosnoc. KakoBa TosyHa BBEIEHHOM IIIAaCTUHKH?

IK3aMeHAUMOHHBIN Omiter Ne 8
JANDPAKLHMA CBETA

1.

3namo Qusuueckyro meopuro. SIBnenue mudpakuuum ceera. [Ipunnun [roiireHca-Dpenerns.
3oub1 OpeHens. YCIoBUS MAKCUMYMOB I MUHUMYMOB MHTEHCUBHOCTH TIpH Audpakiun. Bu-
IbI T pakimy cBera.

Ymems ob6vacuamo ¢uszuueckue signenus. B KpyraioMm oTBEpCTUU YKIaabIBaeTcst 5 30H Dpe-
Hens. HempospadHbiMu SKpaHaMu TIEPEKPBHUTNA TIEPBYIO, BTOPYIO M MATYIO 30HBI. UTO U move-
My HaOIroAaeTcs B IeHTpe AU PaKIIMOHHON KapTuHbl? Kak u3MeHuTCs audpakinoHHas Kap-
THUHA, €CJIM KPaHaMH MIEPEKPHITh MEPBYIO, TPETHIO U TATYIO 30HBI?
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Brnademv memoodamu pewenusn gusuueckux 3aoay. Ha nuapparmy ¢ oTBepcTHeM JHAMETPOM
2 MM HOPMAaJIBHO I1aJIaeT 3€JICHBIN CBET. 3a quadparMoil Ha pacCTOSHUM | M OT Hee HaXOIMUT-
cst Oenbiii SkpaH. Kakoe umcino 300 DpeHenst yKiIaapIBacTCsl B OTBEPCTHH AUAPPArMbl U YTO
HaOJI01aeTCsl B LIEHTPE AUPPAKIIMOHHOM KapTHHBI?

JK3aMeHALMOHHBIN Omier Ne 9
JANDPAKIMA ®PEHEJIA

1.

2.

3uamov guzuueckyro meopuro. Hdudpaxnus Openens Ha KpyriaoMm oreepctuu. udpaxims
®peHerns Ha HEMTPO3paYHOM AKCKe. 30HHAS MJIACTHHKA.

Ymemo ob6vacuams ¢usuueckue aenenus. B Kpyriom oTBepCTHH Ui TOYKH HaOmoaeHus P,
Jexaliel Ha ero ocH, ykjiaabiBaeTcsi Tpu 30HbI Openens. Kak u mouemy OyneT M3MEHSATHCS
YHCIIO 30H, €CJIM TOUKy P mpubnmxarh kK oTBEpCTHIO?

Braoemv memoodamu pewenusi ¢usuyeckux 3adau. Jluametrp BHEIIHEH TPaHUIIBI IIECTOTO
IPO3payHOro KOJbIAa 30HHOM IMJIACTUHKU paBeH 3 MM. UeMy paBHO (POKYCHOE pacCTOSIHHE
TPETHETO MOPSIJIKA, ECIIM HA 30HHYIO MJIACTUHKY MaJaeT JKeNThli CBET?

IK3aMeHaAUMOHHBIN Omiaer Ne 10
JAUDPAKINSA ®PPAYHI ODEPA

1.

3name usuueckyro meopuio. Judpaxuus @paynrodepa na menu. Marepdepernus ot MHO-
JKECTBa UCTOYHUKOB. [ludpakinunonnas pemerka. J(udpakunonHas pemieTka Kak CIEeKTpaib-
HbIi anmapar. Judpakuus bparra. [lonsTre o rojgorpadpum.

Ymemsv o06vsacuams ¢usuueckue aenenus. JIudpakunoHHas pelieTka UMEeT IIeNd, [UPUHA
KOTOPBIX paBHA IIMPUHE HEMPO3PAYHBIX MPOMEKYTKOB MEXIY HiensiMu. CKOJIBKO CIIEKTPOB
JTaeT Takasl pelieTka, eciiu Ha Hee majnaeT Oemnbiii cBeT? [loapoOHO 00BsICHUTE CBOM OTBET.
Braoemv memooamu pewenus guzuueckux 3adau. Kakxoe (okycHOe paccTosiHHE IOJDKHA
UMETh JIMH3a, IPOCIUPYIOIIas Ha IKPaH CIEKTP, MOTYYSHHBII TPHU MOMOIIU TU(PAKIIHMOHHON
pemeTKy, 9To0bl paccTosHUe MeXAy ByMs JTuHusSME Kanmus 404,4 am u 404,7 HM B CIeKTpe
nepBoro nopsiaka oeuto pasHo 0,1 mm? [locrosiHHas pererku 1,5 MKM.

IK3aMeHANOHHBIN Omiter Ne 11
[TOJIAAPU3ALINA CBETA

1.

Ecmecmeennsiii u nonspuzosannwvii ceem. Bunpl nonsipuzanuu. 3akon Mamtoca. [lonsipusza-
1S IPY OTPAXKEHUM U NPEIOMIICHUU. SIBIEeHHE IBOMHOrO JydenpenomieHus. KauectBeHHoe
o0ObsicHenue. [luxpousm. [loctpoeHrie 0ObIKHOBEHHOTO U HEOOBIKHOBEHHOT'O JTy4eil.

Ymemo obvacnamo guszuueckue saenenus. Ilonspusarop u aHaIU3aTOP YCTAHOBJICHBI HA TEM-
HOoTy. Uto Oyner HaOaroAaThCs, €ClIM MEXAY HUMHU BBECTH €Ille OJJMH MOJspU3aTop, IIaBHOE
HAarpaBJIeHUE KOTOPOTO COCTABIISIET Yol 7T/4 ¢ TIIaBHBIM HAIIPaBJICHUEM aHaIM3aTopa’?
Brnademv memooamu pewienus ¢usuueckux 3aoay. Haiiiure yron Mexay rilaBHBIMU Halpas-
JIEHUSAMH TOJSApU3aTOpa U aHAIN3aTOpa, €CIIM MHTEHCUBHOCTh €CTECTBEHHOI'O CBETA, IIPOXO-
JISIIETO Yepe3 3TH MPUOOPHI, YMEHbIIIAeTCs B 4 paza.

JK3aMeHALNOHHBIN Omier Ne 12
I[MPAKTUYECKOE ITPUMEHEHME ITOJIAAPU3 AL

1.

3uamo Quzuyeckyro meopuro. INIUNTHYECKAs MOISIpU3anMsl cBeTa. [I1acTUHKM B 4eTBEpPThH
BOJIHBI M TOJIBOJIHBI. VIHTepdepeHuns IMHEWHO NOJISpU30BaHHOrO cBeTa. VckyccTBeHHas
anuzorponus. Goroynpyruit a3pdext. Dpdexr Keppa. Bpaiienne miockocTu HOIpU3aLHH.
[TonsipuzanmonHble TPUOOPHI U UX TPUMEHEHHE.

Ymemo obvacnamo gusuueckue senenus. B Bamem pacnopskeHHMM UMEOTCS UCTOYHUK CBe-
Ta, MJIOCKONapajieNnbHas CTEeKJISTHHAsA IUIACTUHKA, CBETOPHUIBTP M CTPyOIMHA. UTO HYKHO
cienaTh, YTOOBI MOIYYUTh CBET, NOJISPU30BAHHbIN MO Kpyry?
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3. Braoemov memooamu pewenus gusuueckux 3aday. Haiinure nokasaTtenpb NperoMICHHUS CTEK-
Ja, €CIy MPHU OTPAKEHHH OT HErO CBETa OTPAKCHHBIN JIyd OyAeT MOJHOCTBHIO MOJSIPU30BaH
npu yriie npenomiienus 40°.

JK3aMeHALMOHHBIN Omiaer Ne 13
I[TOI'JIOIIEHUE, TUCITEPCUSA U PACCESHUE CBETA

1. 3namov ¢uszuueckyio meopuro. SIBIeHUE TOTJONMIEHUS CBeTa. SIBICHHE MHUCIIEPCHH CBETA.
HopmanbHast u anomanbHast nucrnepcus. Kiaccuueckas Teopusi IUCIEPCUM U MOTJIOLICHUS
cBeTa. DKCIEpUMEHTaIbHbIe METO/IbI UCCIIEIOBaHUS Auciiepcuu BeuiecTBa. CHEeKTphl UCIYcC-
KaHusg U nornomeHusi. CekTpoMeTphl. SIBiieHne paccessHUs cBera. SIBineHus arMochepHoi
onTuku. [loHATHE O HETMHEITHON ONTHKE.

2. Yuemov 00vscHame @usuueckue senenus. B BaleMm pacmopsiKCHHH HMEIOTCS IIKOJBHBIN
OCBETUTENb JUIsl TEHEBOTO MPOEIUPOBAHUS, CTEKIITHHAS MpU3Ma, Oesblii 9KpaH U rosnorpadu-
yeckas qupakiuoHHas pemeTka. YTo Hy)KHO c/ieNaTh, YTOObI OTYyYUTh Ha dKpaHe TUCIEp-
CHOHHYIO KpUBYIO CTeKIa?

3. Braoemv memooamu pewenus puzuuecxkux zaoay. Ha CKOIbKO MEHSETCS JUTMHA BOJHBI Kpac-
HBIX JIy9el TIpH MepexoJie U3 BO3AyXa B CTEKIIO, €CIIH MOKa3aTelb MPEIOMIICHHS CTEKIIa JIIs
sTux Joyuei 1,51, a yacrora ux 4,3-1014 I'm?

IK3aMeHAUOHHBIN Oniter Ne 14
SJIEMEHTHBI TEOPUU OIITUYECKUX ITPUBOPOB

1. 3namos @usuueckyro meopuro. I'eomeTpudeckas ONTUKA KaK MPEAEIbHBIN CIy4aid BOJIHOBOH.
Ontuueckue npudopsl, Boopyxkaromue rinas. Judpakunonnas npupona nzodpaxenus. Pas-
pemaromnias cnocoOHocTh MMH3EL. [lone3Hoe yBennueHwue.

2. Ymemwv obwsacHams ¢pusuyeckue senreHus. Bo3pMuTe Kakoi-HHOyIb HEOONBIION MpeaMer.
Pacnionoxwure 1ymy BIUIOTHYIO K IPEIMETY M CMOTPUTE CKBO3b HEE T1a30M, HAXOISAIINMCS Ha
pPAcCTOSIHUU OKOJIO MOJyMeTpa OT Jymbl. Jlepxurte ria3 HENOJABM)KHO M yAAISIMTE Jyly OT
npeaMera. OnumuTe U 00bACHUTE HAOTIOAAEMBbIE SIBICHHUS.

3. Brademv memooamu pewenus ¢pusuueckux 3aoay. PaccrosiHue Mexxay pokycaMu 0ObeKTHBA U
OKYJIsIpa BHYTpU MUKpockona 12 cm. @okycHoe paccTosiHue oobexTuBa 4 mm. Kakoe gpokycHoe
pacCTOsTHUE JIOJDKEH UMETh OKYIISIp, YTOOBI MUKPOCKOII 1aBall yBennuenue B 500 pa3?

IK3aMeHAUOHHBIN oniier Ne 15
PEJLITUBUCTCKUE DODEKTEI B OIITUKE

1. 3uame gusuueckyro meopuro. Ckopocth cBeta. Kiaccuueckne MeTo bl U3MEPEHUsI CKOPOCTH
cgeta. [Ipobnema s¢upa. Abepparus ceera. OnbiT Puzo. OnbiT Maiikenscona. ekt [o-
iepa B ONTHKE. JKCIIEPUMEHTAIbHBIE OCHOBAHUS CIIEIUATEHONW TEOPHH OTHOCHUTEIBHOCTH.
Oddext BaBunosa-UepeHkona.

2. Ymemwv obvsacuame gusuyeckue senreHus. B BameM pacnopspkeHUH UMeroTcs staeiika Keppa,
reHeparop nepeMeHHoro HampsbkeHus yactotod 100 MI'n, momaynpoBogHUKOBBIH Ja3zep, ¢o-
TOJIMOI, TIONYITPO3pPAvHOE 3epKaio, HEMpO3pavyHoe 3epkayio W ociuiorpad. M3obpasure u
00BsICHUTE (PYHKIIMOHAIBHYIO CXeMY YCTaHOBKH JJIs1 U3MEPEHHSI CKOPOCTHU CBETA.

3. Brademv memooamu pewenusi usuyeckux zadau. YepeHKOBCKOE CBEUCHHE HAOIIOAAaeTCS
non yrinom 38°30" K HampaBJIEHHUIO AJIEKTPOHHOTO Myd4ka B OeH30Je, TIOKa3aTelb MpeoMIe-
HUs KoToporo 1,5. Onpenenute CKOPOCTh MIEKTPOHOB U CKOPOCTH CBETa B OCH30JIE.

4.3. Kputepuu olleHUBaHUS
Ornenka 3a ’K3aMeH BBICTaBisieTcs ¢ ydeToM peiftuHra. Ecnu oOyvarommiics HaOpan HeqocTa-
TOYHOE KOJMYECTBO OAJUIOB MM XOUYET MOBBICUTD OLIEHKY, TO 00YUYaIOIIMICS CIAaeT IK3aMEH.
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IIkaja oneHUBaHUA AJI4 YK3aMeHa

YpoBHHU
OCBOCHUSI MH- Conep:xa- Axkanemu- | % ocBoeHHs
OcHoOBHbIE IPU3HAKH BblIeJIeHUs o
JAMKATOPOB | TeJbHOE OMHU- S — yeckasi (peiiTuHro-
HOCTUKEHUsI | CaHUe YPOBHS OLIeHKa | Basl OLlEHKA)
KOMIIETeHIU
[MoBermennsrit | TBopueckas | Brimodaer HmkecTosSIUA  ypoBeHb. | OTIMYHO 90-100
(BBICOKHIA) JESTEIbHOCTh | YMEHHE CaMOCTOATEIBbHO INPUHHUMATH
peleHne, pemaTh MpobieMy/3agady
TEOPETUYECKOT0 WM  IPHUKIAZHOIO
XapakTepa Ha OCHOBE W3yYCHHBIX Me-
TOZOB, IPUEMOB, TEXHOJIOTHH.
BazoBebrit [MponyktuBHas | BrirodaeT HWXKECTOSIIUN YpOBEHb. | XOpPOIIO 70-89
nestenbHOcTh | CrocoOHOCTH coOMpaTh, cHCTEMAaTH-
3UpOBaTh, aHAIM3UPOBATH U TPAMOT-
HO UCIOJIb30BaTh HWH(OpMAIHIO W3
CaMOCTOSITETIbHO HalIEHHBIX Teope-
TUYECKUX MCTOYHHMKOB U HJUIIOCTPU-
POBaTh UMM TEOPETHUYECKHE ITOJIOXKE-
HUSL WIM OOOCHOBBIBATH MPAKTHKY
PUMECHEHHUSL.
YnosnetBopu- | PenponykTtus- | M3noxenune B mpenenax 3amaq Kypca | Y aoBoe- 50-69
TeJILHBIN Has ACATCIIb- TCOPETUYCCKOI'O MU IPAKTUYCCKOI'0O TBOpHU-
HOCTh Marepuaia. TEJILHO
Henocratou- | OTcyTcTBHE NPU3HAKOB YIOBIETBOPUTENIBLHOrO ypoBHA | Heymnone- MmeHee 50
HBIN TBOPUTEIb-
HO

4.4. Meronuueckue ykazaHUs 10 IPOBEJICHUIO IPOIEAypbl IPOMEKYTOUHON aTTeCTaluN

1.

Cpoku IpOoBeACHNUS POILIEYPhl OLIEHUBAHMS: 1T0 PACIIMCAHUIO 3K3aMeHOB. Ecin oOyuarommii-
Csl 1O pe3yibTaTaM PEHTHHIOBOM CHUCTEMbl He HaOMpaeT HY)KHOE KOJIMYECTBO OaJlIOB WU
JKEJIaeT MOBBICUTH OLIEHKY, TO CAAET 3K3aMEH COINIACHO TPEOOBAaHUIM.

. Coop, 06paboTKa U OLIEHWBAaHUE PE3YJILTATOB MPOMEXKYTOUHOI aTTeCTallMy MPOBOAUTCS Mpe-
10/1aBaTeseM, BEYIUM JUCHHUILINHY.

. IIpenpsBiaeHNE pe3ysIbTaTOB OLIEHUBAHUS OCYLIECTBIIAETCSA: 10 OKOHYAaHUM OTBETA CTYJEHTA U
¢bukcupyercsl B 3a4€THON KHUYKKE U 9K3aMEHAI[MOHHOMN BEOMOCTH.

. Ilpn HanmMUMU MMCbMEHHBIX OTBETOB OOYYAOLIMXCS, MOJYUYEHHBIX B XOZ€ YK3aMEHAIlMOHHON
CECCUU, MaTepUalIbl XPaHATCS B TEUEHUE MECsIa [TOCIIE 3aBEPIIECHUS CECCUM Ha Kadeapax.

. ITopsiioK BBHIMONHEHUS U 3alUThl KypcoBOil paboThl pernamenTupoBat «llomoxxeHuem o Kyp-
coBoii pabore ®PI'bOY BO «I'na3oBckuii rocy1apcTBEHHBIN Me1aroruueckuii UHCTUTYT UMe-
Hu B.I'. KoponeHnko».

. CunTarb, YTO MOJIOKUTEIBHBIE PE3YJIBTAThI IPOMEKYTOUHOT'O KOHTPOJISI CBUAETEILCTBYIOT 00

yCIIEIIHOM Tiporiecce (OpMUPOBAHMS YKa3aHHBIX KOMIETEHIUI U MHANKATOPOB JTOCTUKEHHUS

KOMIETeHIUH (3TarnoB GopMUPOBaHHS KOMIIETEHIIUH ).

5. Coaep:xaHne OLEHOYHBIX CPEACTB VI POBEPKU C()OPMHUPOBAHHOCTH
KOMIIETCHUI U HHAUKATOPOB I0CTHKEHUS KOMIIeTeHIUM
(MOCTUTOrOBBIM KOHTPOJIb) U KPUTEPUH UX OLICHUBAHMS

3anaHus 118 NPOBEPKH KOMIIETEHIMH W MHIUKATOPOB AOCTHxkeHns komneTreHuun: [TK-1:
UIIK-1.1., UTIK-1.2., UTIK-1.3.

KOI[ KOMIICTCHIIN U

I1K-1

®opMynHMpoBKa
KOMIIETEHIINHT

Crnoco0eH ocBaMBaTh U MCIOJB30BAaTh TEOPETUUYECKHE 3HAHUS U MpaK-
TUYECKHE YMEHUS W HaBBIKM B TMPEIMETHON OOJACTH TIPU PEIICHUH
npoeccHoHaNbHBIX 33724
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Nupukarop HIIK-1.1. 3HaeT cTpyKTypy, COCTaB M JUJAKTUYECKUE €IUHUIBI TIPEI-
JOCTHKECHHUS METHOH 0051acTH (IIPEnoaaBaeMoro MpeamMera).
KOMIIETECHIIUHU HIIK-1.2. YMmeeT ocymecTBiIsATs 0TOOP Y4e€OHOTO COACp)KaHUS IS €r0

peanu3ayy B pa3IUYHbBIX (opMax oOyueHHsI B COOTBETCTBUH C Tpebo-
Banusamu OI'OC OO.

UIIK-1.3. leMoHCTpHpYET yMeHHUE pa3padaThiBaTh pazinyuHble (OPMBI
y4EOHBIX 3aHATUH, IPUMEHATh METOJIbl, IPUEMBbI U TEXHOJOIMH 00y4Ye-
HUSI, B TOM 4HcJe WH(OPMAIIMOHHEIE.

Bpewms BeinoHeHus 3ananuii: He 6osee 30 MUHYT

HIIK-1.1.

Ilpakxmuueckoe 3a0anue 1. BpibepuTe NMpaBWIBHBIA OTBET B IISITH MPEACTABICHHBIX HUXXE BO-
IPOCax MO Pa3IMYHbIM AUJAKTHUECKUM €JMHULAM OITHKH.

1. ®opmyna naeanbHON pacCcEeMBAIOLIEH JTMH3bI UMEET BUJL:
a) 1_{_1:_3; 6)1_l:_1’ B) _14_}:1; r) l_lzl_
a b f a b f a b f a b f
2. MakcuMyMbl WHTEHCHBHOCTH TP MHTEP(EPEHIUU CBETa HAOIIOJAIOTCS, €CIU ONTHYECKas
Pa3sHOCTh X0J1a MEX/1y KOT€pEHTHBIMU BOJIHAMH PaBHA:
a) UEeJIOMY YMCITY JUTHH TIOJTYBOJIH;
0) LeIoMy YUCITY JIJIUH BOJIH;
B) YETHOMY YHCITY JIJTHH BOJIH;
') HEUETHOMY YMCITY JJIMH BOJIH.
3. Ecin paccrosiHue MeX Iy mensiMu Au(GpaKIImOHHON PEIIETKH YBEIHYUTh B 2 pa3a, TO paccTo-
SIHUE MEX/y CIIEKTpaMu AU(PaKIMOHHON KapTUHBIL:
a) yBEJIMUUTCS B 2 pasa;
0) yMEHBIINTCS B 2 pa3a;
B) yBeIU4UTCA B 4 pasza;
') He U3MEHUTCHA.
4. Ecniu Ha CTEKJIO Ma/iaeT IyYOK €CTECTBEHHOTO CBETa, TO B OOIIEM CIIydae OT HETO OTpa)kaeTcs
CBET:
a) TMHEIHO MOJIIPU30BAaHHBIN;
0) SJUTMIITUYECKU TOJISIPU30BAHHBIN;
B) YaCTHYHO TOJISIPU30BAHHBIH;
') €CTECTBCHHBIM.
5. Ilpu yBeNWYEeHWW IUIMHBI BOJHBI CBETa MOKa3aTelbh MPETOMIICHUS MPHU3MBI C HOPMaJbHOU
JIACTIEPCUEN:
a) YBEIIMYMBACTCS;
0) IpPOXOAUT Uepe3 MaKCUMYM;
B) YMEHbIIaeTcs;
I') OCTaeTCs MOCTOSHHBIM.
HIIK-1.2.
IIpakmuyecxoe 3a0anue 2. OCylmecTBUTE OTOOp OMpEAETCHUN IS MPUBEICHHBIX HUXKE TTOHS-
TUW ONTUKH.
1 | Unrepdepenuus cBera a) | 3aBUCHUMOCTb aOCOJIFOTHOTO MOKa3aTess MPeoMICHHUs
BEIIECTBA OT JUTMHBI WJIM YaCTOTHI CBETOBOM BOJIHEI.
2 | Audpaxmus cBera 0) | SIBneHue HaJOXKEHUS ABYX HJIM HECKOJIBKUX CBETOBBIX

IIy4KOB, MPU KOTOPOM pPE3YIbTUPYIOIIAasl WHTEHCHUB-
HOCTb HE paBHAa CyMME MHTCHCUBHOCTEHN KaXXIOro U3
ITYYKOB MO OTAEIBHOCTH.
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3 | [Nonspuzarus cBera B) | SIBleHHME OTKJIOHEHUS OT MPSIMOJMHEWHOCTH TIPH pac-
MPOCTPAHEHUU CBETA B CPEAE C PE3KO BBIPAKEHHOU
ONTUYECKOI HEOAHOPOJHOCTHIO.

4 | ducnepcus cBeta r) | SIBieHue, mpu KOTOPOM CBETOBOW BEKTOP KoOJieOyeTcs
YIOPSAOYECHHO.

HIIK-1.3.

Ilpaxmuueckoe 3adanue 3. Oqny u3 mienen B onbiTe KOHTra nepekpbuIn CTEKISHHON MIIaCTHHKON
tosmuHoM |, Tokaszarenp mpenomiieHuss KoTopoi N. Kynma M HacKOJIbKO CMeCTHIach UHTepde-
PEHIIMOHHAs KapTHHA, HabIogaemMas Ha 6estoMm skpane?

Koy k npaxmuuecxkomy 3adanuro 1:

Homep 1 2 3 4 5
BONPOCA

Homep 6 6 6 B B
HpaBI/IHBHOFO OTBCTa

Knrou k npaxmuueckomy 3a0anuio 2:1—-6,2—-8,3—-1,4 —a.

Kniou x npakmuueckomy sadanuio 3: Ontudeckas JJIMHA MYTH BOJHBI, IPOXOIAIICH Yepes mia-
CTHHKY B IIEHTp HUHTEp()EPEHIIMOHHONW KapTUHBI, yBeauumiack Ha hl. TloaTroMy pasHocTh X01a
MEX/1y BOJIHAMHM, WAYIIMMHU B [ICHTP KapTUHbI cTana paBHa A=nl—1=(n-1)|, u Ha mecre Hye-
BOI0 MakCMMyMa o0pasyercss MakcuMyM M-ro mopsiaka: (N—1)I =mA. LleHTpaibHblii MAKCUMYM
KapTUHBI CMECTUTCS 110 KPaHy B CTOPOHY IIENH, TIEPEKPHITON CTEKISIHHON IUIACTHHKOMN, HAa M
UHTEPPEPEHIIMOHHBIX MOJIOC TaK, YTO ONTHYECKAs Pa3HOCTh XOJa MEXIY BOJHAMH, ITPUXOJIs-
IIMMH B HETO U3 IIEJICH, BHOBL CTAHET paBHA HYIIIO.

3apanusi AJs MPOBEPKH KOMIETEHIMH U MHAUKATOPOB JHOCTH:KeHUus1 komneTenuuu: [1K-3:
UIIK-3.1., UT1K-3.2., UTIK-3.3.

Kona xommerenuuun | [1K-3

dopMynHrpoBKa CrnocobeH GopMUpoOBaTh Pa3BUBAIOIIYI0 00pa30BATEIBHYIO CPEIy IS
KOMIIETEHIINH JOCTUKEHMS IMYHOCTHBIX, TPEIMETHBIX U METAIPEIMETHBIX PE3YJIbTA-

TOB 00yUEHHsI CpeJICTBAMHU MIPETOIaBAEMbIX YUEOHBIX IPEAMETOB
Nupukarop UIIK-3.1. Bnageer cnocobamMu WMHTErpamuyl y4eOHBIX MPEAMETOB IS
JNOCTUKECHUS OpraHu3alKi pPa3BUBAIOLIEH y4eOHOU NesATeTbHOCTH (MCCIeN0BaTENb-
KOMIIETEHIUU CKOM, IPOEKTHOM, TPYyIIOBOH U Ip.).

NIIK-3.2. Wcnonp3yer oOpa3oBaTeNbHBIM MOTEHIMAT COLMOKYJIBTYp-
HOM cpejibl perroHa B MpernoiaBaHuy (mpeaMeTa 1o npoduiro) B yueo-
HOM ¥ BO BHEYPOYHOU JEATEIBHOCTH.

NIIK-3.3. 3HaeT ncuxoyoro-nearoruueckue yCiuoBUs CO3/1aHusl pa3BU-
Barolleil o0pazoBaTeNIbHON Cpesibl A TOCTUKEHUS JINYHOCTHBIX U Me-
TanpeMETHBIX PE3yIbTATOB OOYICHUSI.

Bpewmst BoinosnHeHus 3aaanuit: He 6osee 30 MUHYT

HIIK-3.1., UTIK-3.2.

Hpaxmuttecxoe sadanue 1. Bo CKOJBKO pa3 UBMCHUTCA JJIMHA BOJIHBI CBETA IIPU MEPEXOAC U3
CpcCabl C a0COJIFOTHBIM ITOKa3aTelIeM IIPCIOMIICHHUA N = 2B BaKyyM?

HIIK-3.3.

Ilpakxmuueckoe 3adanue 2. HailTu yron Mexnay IJIaBHBIMH HaIlpaBJICHUSIMHU TOJSIpU3AaTOpa U
aHaJIN3aToOpa, €CJIM MHTEHCHUBHOCTh €CTECTBEHHOI'O CBETA, NMPOXOMAILIETO 4Yepe3 MOJSApU3aTOp U
aHaJIM3aTop, yMEHbIIAETCs B 4 pasa.
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o c
Kniou k npaxmuueckomy 3a0anuto 1: aOCONIOTHBINA MOKa3aTeb MPEIOMICHHS N = —, @ CKOPOCTh
CBETa B cpelie V = A4V, B BakyyMe ¢ = A,V (IIpu niepexoie CBeTa U3 OJHOM Cpe/ibl B APYTYIO Ya-
CTOTa CBETa V HE M3MCHSETCS, U3MEHSETCS JIJTMHA BOJIHBI A). YUUTBIBasK BBIIIE MEPEUNCICHHOE
A, = nA, (yBenuuures B 2 pasa).

Knrou k npakmuueckomy 3adanuro 2:
I = I, cos? ¢ — 3axon Maroca

I = Ip COS2 @ — HUHTCHCHUBHOCTH CBETAa, BRIXOJAIICTO U3 aHAJIM3aTopa

I
I, = % — MHTEHCUBHOCTH CBETA U3 MOJISIPU3aTOPa

. 1
Pemas cucremy ypaBHEHHIA, BBIPA3UM U3 HEE KOCUHYC: COS @ = 5 (45°).

Kpurepuu ornieHuBanus:
Kaxx b1t ”HAMKATOP JOCTHXKEHHS KOMIIETEHITMHU orleHuBaeTcs B 10 6auios:
e TecroBoe 3ananue ornenrnBaercs B 10 6amio (oTBeT Ha Borpoc Tecta ctouT 0 mim 2 6asa);
e 3ajaHus Ha COOTBETCTBUE OlleHUBaIOTCA B 10 6amtoB (kaxaoe oreHuBaetcs 0-5 6ayion)
— 5 0a/I0B — MOTHOCTHIO MPABHIIBHO HAWIEHHBIE COOTBETCTBHS;
— 4 Gamna — TpU IPAaBUIIBHBIX COOTBETCTBUS;
— 3 Oamna — qBa MPaBUJIBLHBIX COOTBETCTBUS,
— 2 0amna — 0HO MPaBUILHO COOTBETCTBHUE;
— 1 Gayn — oTCyTCTBHE NMPaBUIIBHBIX COOTBETCTBUI;
— 0 GayIoB — HE MPUCTYTANT K BBIITOJIHCHHUIO 3a/IaHUS;
e Kaxnoe nmpakTuueckoe 3aganue oneHnBaercs B 10 6aymios:
— 10 GamioB — CTYIEHT NMPAaBUIBLHO BBHITIOJHUJ TIPEIJIOKEHHBIC 3a/IaHUsI HA OCHOBE
W3YYEHHON TEOPHH, METOI0B, IPUEMOB, TEXHOJIOTHIA;
— 8 0a/IoB — CTYIEHT CIIOCOOEH MPUMEHSTh OTy4YeHHbIE TEOPETUUECKUE 3HAHUS B
MPAaKTUYECKOU AEATEIbHOCTH, PEIIaTh TUIMYHBIEC 33]]Ja4 HA OCHOBE BOCIIPOU3BE-
JIEHUsI CTaHJAPTHBIX AJITOPUTMOB, MIPH BBIIOJTHEHUH 33/IaHUM JIOMMYCKAaeT HE3Ha-
YUTEIIbHBIE OLINOKH;
— 6 0anmIoB — MU BBITIOJIHEHUH 3a/IaHUsI TIOMYIIEHBI TPYObIe OMUOKH;
— 0 6anyioB — CTyIEHT HE BBITIOJHIII 3a/IaHHE.
OneHKa 3aBUCHUT OT IIPOLIEHTA BHIIIOJIHEHUS BCEX 3aJaHU.

IIIxana oneHUBAHUS C(i)OpMHpOBaHHOCTI/I KOMIIETCHUHMHA U HHAUKATOPOB T0CTHKCHUS

KOMIeTEeHIHH
YpoBHu %
OCBOEHHUSI MH/IH- BBITOJI-
Axanemmnye-
katopa (oB) 10- | OcHOBHBIE IPU3HAKH BblIeJIeHUs] YPOBHSI HeHUsl
M CKasl OLleHKAa
CTHKeHH#i KoMIIe- BCEX 3a-
TEeHIUHI TaHUH
[ToBprmeHHbIH | Brimrowaer HrkecTosmwid ypoBeHb. YMeHue |  OTINYHO 90-100
(BBICOKWMIA) CaMOCTOSITENIHO TIPHHUMATh peIIeHHe, pe-

math npodiemy / 3amady TEOPETHUECKOTO
WU TIPUKJIQJHOTO XapaKTepa Ha OCHOBE H3Y-
YEHHBIX METOJIOB, IPUEMOB, TEXHOJIOTHH.

bazoBsrii Bxiowaer Hmwkectosmmii  ypoBeHb. Cro- | Xopoio 70-89
coOHOCTh cOOMpaTh, CHUCTEMATHU3UPOBATH,
aHAJM3UPOBaTh M TPAaMOTHO HCIOJIB30BATh
UHPOPMAIIUIO U3 CaMOCTOSITEIbHO HaWJICH-
HBIX TEOPETUYECKUX HCTOYHHUKOB M WILTIO-
CTPUPOBaTh MMHU TCOPETUUYCCKUE TMOJIOXKE-
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HUS WK OOOCHOBBIBATh MPAKTUKY MpHUMeE-
HEHUS.

VY nosnerBoputenb- | M3mokeHue B mpeaenax 3agad Kypca teope- | YIoBie- 50-69
HBII TUYECKOTO U MPAKTUYECKOTO KOHTPOIHPYE- | TBOPUTEIb-
MO0 MaTepHaa. HO
Henocrarounsiii | OTCyTCTBHE NPU3HAKOB YAOBJIETBOpUTENb- | HeynoBne- | menee 50
HOTO YPOBHSI. TBOPUTEIHLHO

Cuutarb, YTO TOJOKUTENIbHBIE PE3YyJbTaThl MOCTUTOTOBOTO KOHTPOJIS CBHUIETENBCTBYIOT 00
YCIICNITHOM TIporiecce GOpMUPOBAaHUS KOMIETCHIIMH (Mil) 1 MHAUKATOPA (OB) JOCTHIKCHHS KOM-

nereHuuu (uii) (d3Tanma GopMHUpoBaHUs KOMIETeHIMK). Ecinu oOydaromuiicss moydmT OIEeHKY

«HCYHOOBJICTBOPUTCIIBHO», TO CHHUTAThb KOMIICTCHIHIO HC C(l)OpMHpOBaHHOfI Ha JaHHOM OJTaric.

HpI/I IMOJIYYCHHHU OLCHOK «YAOBJICTBOPUTCIBHO», «XOPOUIO» WIN (OTIWUYHO» CUHUTATh, YTO IIPO-

BepsieMasi KOMIIETeHIIUS C(OPMHUPOBAHA HA JOCTATOYHOM YPOBHE.

Memoouueckue ykazanus 0Jis NPOBEPKU OCMAMOYHBIX SHAHULL

1. Cpoku npoBeeHus MPOLeAyphl OIICHUBaHUS: 110 TpaduKy eKaHaTa.
2. Coop, o0OpaboTKa ¥ OICHMBAHUE pPE3YJIbTATOB IOCTHTOIOBOTO KOHTPOJIS TPOBOJIUTCS
IperoIaBaTelieM 0 PACTIOPSHKCHUIO JICKaHAaTa.
3. [IpenbsiBieHrEe pe3y/bTaTOB OICHUBAHUS OCYIIECTBISACTCS B TEUYCHHE HEICIH IOCTC
NPOBE/ICHUS] KOHTPOJIBHOTO MEPONpPHUATHS, OPOPMIIIETCS B BHJE OTYETAa M XPAaHUTCA B
JIeKaHaTe B TEUEHUE BCETO CPOKa 00yUEHHUs 00y4aromerocs.
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