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1. Ilepeyens KOMIEeTEHIMI ¢ YKa3aHUEM 3TanoB UX GopMHUPOBaHHS B MpoLecce OCBOCHUS
0o0pa3oBaTeJIbHOM MPOrPAMMBI.

N3yuenue nucuuminibel «EcTecTBEHHO-HAay4YHas KapTUHA MHPay MO3BOJIIET CHOPMUPO-
BaTh y 0aKajaBpoOB CIIEIYIOIINE KOMIIETCHINHN/

KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIIM

Otansl GOPMHUPOBAHUS KOMITETCHIIUN

OIIK-8 - CriocobeH ocyIiecTBIsTh eAaro-
THYECKYIO JICSITEIIbHOCTh Ha OCHOBE CIICIIH-

AJIbHBIX HAYYHBIX 3HAHUH

1. PaboTa Ha y4eOHBIX 3aHATHUSAX MO TeMaM 1-6.

2. CamocrosTenpHas paboTa (CocTaBlIeHUE KOH-
CIIEKTOB U MOATOTOBKA COOOIIEHUH 110 U3yYEeHHBIM
TeMaMm).
3. ITonroroBka JOKJIaJJOB U MTPE3ECHTALIUH.

2. Onucanne noka3sarejieil 1 KpuTepueB OLIEHUBAHUSI KOMIIETEHUMIA HA Pa3JIMYHbIX 3Tanax
ux (opMHUpPOBAHUSA, ONIUCAHUE KA oueHuBanus (u3 PII/I)

OueHuBaemble czgg;;t:;:)- Iran Onucanue Kpurepun HIkana
KOMIETEHIIHH dpopmupoBanus noxasareei OLEHMBAHHUS |OLEHUBAHUS
BAHHOCTH
1. Pabora Ha yueOHbIX|3HaerT: noceuae-
3aHATUAX 10 TEMaM 1-|- XapaKTCPUCTUKY JIMYHOCT-| MOCTb, PCIIC-
6. HBbIX, METANMPEAMETHBIX nu HHUC 3a1a4,
2. CamocTrosiTenbHasi  |[IPEAMETHBIX  PE3yNbTATOB| JOKIAJ, Mpe-
pabota (cocTaBieHue |00pa30BaTENLHOW JEATENb-| 3CHTAIHS,
KOHCIICKTOB H TIOJTO- |HOCTH B KOHTEKCTE B TpEN-| KOHCIICKT,
TOBKa COOOIICHUH IO  |METHOM o0yacTn 3a4er
W3yYCHHBIM TeMaM).  |YMeeT:
. |3. IogroroBka nokia- |-0OKa3bIBaTh aAPECHYIO Menaa- 41-60
Toporossrii JIOB U TIPE3EHTALINH. TOTHYECKYI0 TIOMOIIb U TOJ-
JEPKKY 00yUJarOITIMCsI
Baaneer:
- CIOCOOHOCTBIO U OTBITOM
IIPUMEHEHUS B IIPEIMETHOM
00nacTH pa3IMyHBIX CIIOCO-
00B OKa3aHUS aIpecHON
MearoruuecKoi MoMOIIN 1
TTOIACPIKKH 00yJarOIIUMCS
OIIK-8 1. PaboTa Ha y4ucOHBIX| 3HaeT: nocemnae-
3aHATHSX TI0 TeMaM |-|- XapaKTepUCTHKY JIMIHOCT- | MOCTB, pelie-
6. HBIX, METANPEIMETHBIX U HUE 3a7a4,
2. CamocTosiTeNnpHasi  |IPEAMETHBIX PE3YIbTATOB JOKIIaJI, TIpe-
pabota (cocraBneHre |00pa30BaTENBEHON ACATEINb- 3CHTALNA,
KOHCIIEKTOB M TIOJI'0- |HOCTH B KOHTEKCTE B MPEJI- KOHCIICKT,
TOBKa COOOIICHUH 10  |[METHOM 00JIaCcTH; CITOCOOBI 3a4eT
H3yYCHHBIM TEMaM). OKa3aHUsl UHAUBUyAJIbHOI
3. [ToaroToBka MoKIa- |MEeIArOrMYECKO MOMOIIN U 61-100
TIponBuHyTHIi |10B U Tpe3eHTaIui TIO/IJIEPKKH 00YJArOIIUMCS B

3aBUCHUMOCTH OT MX CIIOCO0-
HOCTei, 00pa30BaTEIbHBIX
BO3MOKHOCTEH U MOTPEOHO-
CTeM.

YmMmeer:

- OKa3bIBaTh AJIPECHYIO IIe-
llaFOFI/IquKyIO IIoOMOIIb U
TO/IJIEPKKY 00ydatomuMces,
B 3aBUCUMOCTH OT HUX CIIO-
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cobHocTel, oOpazoBareb-
HBIX BO3MOHOCTEH U 10-
TpeOHOCTEH, B Iporiecce
JOCTHKEHHS METapeMeT-
HBIX, TIPEIMETHBIX U JIN4-
HOCTHBIX PE3YJIbTATOB.
Baajeer:

- CITOCOOHOCTHIO M OTIBITOM
MIPUMCHCHUS B TIPEAMETHOM
00JTaCTH Pa3IUMIHBIX CIIOCO-
00B OKa3aHUs aJ[PECHOM
MearOrMYECKON TIOMOIIH U
MOIICPIKKH 00yJarOIUMCS B
3aBHCHUMOCTH OT MX CIIOCO0-
HOCTei, 00pa30BaTEIEHBIX
BO3MOKHOCTEH U MMOTPEOHO-
CTeH.

3. TunoBble KOHTPOJbHbIE 33/IaHUS WJINM MHbIe MAaTepHAJIbl, He00X0AMMBbIe JAJS OLEHKHU
3HAHWH, yMEeHNH, HABBIKOB M (MJIH) ONBITA JAeATeJIbHOCTH, XapaKTepU3yOUIUX 3Tanbl Gop-
MHUPOBaHMsI KOMIIETeHIMIA B Mpollecce 0CBOEHUS 00Pa30BaTeIbHOM MPOrPaMMBbI

33,[[3‘11/1 AJIS1 IIPOBCPOYHBIX BaI[aHI/Iﬁ

Ilomox e6eKkmopa MAZHUMHOU uudykuuu. Konmyp C MOKOM 6 MACHUMHOM noJjie

1. Kombro muamerpom D = 10 cM HaxoguTcs B OHOPOJHOM MarHuTHOM moiie (B = 200 mTo).
Onpenenutb MarHUTHBIA NOTOK @, MPOHU3BIBAIOIIUN KOJIBLO, €CJIU €r0 MIIOCKOCTh COCTaBIIs-
er yron = 30" ¢ HanpaBIeHHEM IMHHIT HHIYKIIHH.

2. MarHuTHBI MOMEHT COJICHOU/1A, BATKH KOTOPOTO IJIOTHO IPUJIETAIOT IPYT K IPYTY, PaBeH P
=2 A-M". [lnuna conenonna passa | = 0,4 M. Haiftn MarHuTHbIA 10TOK @ CKBO3b CEUCHHE CO-
JICHOU 1a.

3. B oqHOpO1HOM MarHuTHOM Tiosie ¢ uHAyKImel B = 0,3 M1 HaxoauTCsl TIIOCKUM KBaJpaTHBIA KOH-
TYyp €O cTOpoHOM a = 10 cM, B KOTOpOM IOJIZIepKUBAETCS MOCTOsIHHAs cuia Toka | = 6 A. ITnoc-
KOCTh KOHTYypa MEPHEeHAUKYISIpHA JTUHUSAM MarHUTHOM MHAyKIuu. Onpenenuts padoTty, He-
00X0AMMYIO JUISl TIEpEMEIICHUs] KOHTYpa U3 MarHUTHOT'O MO B 00JacTh MPOCTPAHCTBA, TJe
I10JI€ OTCYTCTBYET.

4. B 0IHOPOAHOM MarHUTHOM I0JIE C UHAYKIIMENW B HaXOOUTCs TUIOCKUM KBaJpaTHBIA KOHTYpP CO
cTtopoHoit @ = 10 cMm, B KOTOPOM TOIEPKUBAETCA MOCTOsIHHAS cuia Toka | = 6 A. Tlnockocth
KOHTypa NEPHEHINKYISIPHA JINHUSAM MarHUTHOW MHAYKUMU. ONpenennTs MArHUTHYIO UHAYK-
LU0 TOJI B, eciu py NepeMenieHuH KOHTYpa U3 MarHUTHOTO IOJIs B 00JIaCTh POCTPAHCTBA,
IJie oJie OTCYTCTBYET, Obliia coBepuieHa padota A4 = 0,03 JIx.

5. Ilnockuii KOHTYp TOMENIEH B OJHOPOJHOE MarHUTHOE moJie ¢ uHayknuen B = 20 mTn. [lpu
TPONYCKAHNH Yepe3 KOHTYp Toka | OH mpHoGpeTaeT MarHUTHBI MOMEHT Py, = 0,05 A-M, opH-
€HTUPOBAHHBIM B HAIIPaBJICHUHU MarHUTHOTrO 1ojs. CoxpaHsisi HEU3MEHHOM CHILy TOKa KOHTYD
MOBEPHYJIM TaKUM 00pa3oM, YTO €ro MarHUTHBI MOMEHT OKa3alics pa3BepHyThIM Ha 180°.
Onpenenurts, Ha CKOJIBKO IPU TOM U3MEHUJIACh MOTEHIUAJIbHASL SHEPTUS KOHTYpa /1.

6. Tlnockuii KOHTYp mIomansio S = 100 cM, Yepes KOTOPbIi MPOMYCKAIOT MOCTOSHHBINA TOK CH-
noit | = 12 A momelieH B OAHOPOAHOE MarHUTHOE ToJie ¢ uHaykuueit B = 20 mTu. [Tnockocts
KOHTYypa MepHneHAuKYIsIpHa JUHUSAM MarHUTHOW mHAyKuuu. Kakas pabota Oyner coBeplieHa
[PH MIOBOPOTE IJIOCKOCTH KOHTYpa Ha 45°.

7. BUTOK, B KOTOpPOM MOJIEp>KUBaeTCs MOCTOsIHHA cuia Toka | = 50 A, momelieH B 0IHOPOJHOE
MarHuTHoe noje ¢ uaaykuueit B = 0,3 Tu takum 06pa3oM, YTO JMHUMA MAarHUTHOW MHIYKLIUH
COCTABJIAIOT yroi o = 45° ¢ miockocThio Koubla. Juamerp Butka d = 10 cm. Kakyro padory A




HY)KHO COBEPIIUTH ISl TOTO, YTOOBI M3MEHHTHh KOH(QUTYpAIMI0 KOHTYypa C KOJBIIEBOW Ha
KBaJIpaTHYIO MTPU HEU3MEHHOM JJIMHE TIPOBO/A.

. Pamxka ¢ Toxkom | = 12 A, coxepskamast 50 BUTKOB IIpOBOJa, IOMELIEHA B OJHOPOJHOE Mar-
HUTHOE TIosie ¢ uHAYyKImel B = 200 mTn Takum oOpa3oM, YTO TUIOCKOCTh PaMKH TEPIEHANKY-
JISIpHA JIMHUSIM MarHUTHOM MHAyKnuu. [Ipu moBopoTe miockocTd pamku Ha 90° Gbuia coBep-
meHa padota 4 = 6 JIx. Haiitu mmomaap paMKH.

. Pamka ¢ tokom | = 12 A, conepxxamast 50 BUTKOB IPOBOJA, IIOMELIEHA B OJJHOPOJHOE Mar-
HUTHOE ToJie ¢ uHayknuen B = 0,4 T takum oOpa3oM, 4TO MJIOCKOCTh PaMKHU MEPHEHANKY-
JIipHA JUHUSAM MarHUTHOM umHAykuuu. [lmomans pamku 100 oM’ Kakyro paboty HYX)HO co-
BEPLIKTH, YTOOBI TOBEPHYTH IIIOCKOCTH paMKK Ha 60°.

10. Pamka c Tokom | = 12 A, conepxamas 50 BUTKOB IIPOBOAA, IIOMEIIEHA B OJHOPOJHOE Mar-

HUTHOE T10JIe ¢ UHAYKIHEH B TakuM 00pa3oM, YTO IUIOCKOCTh PAMKH MEePHEeHUKYIAPHA JTMHUSM

MarHutHou uHaAyKuu. [Tnomans pamku 100 oM. ITpu nmoBopoTe 1mI0cKocTH paMku Ha 30° Tpeby-

eTcst coBepImTh padoTy B 3 JIx. OnpenenuTh BeTUIUHY MAarHUTHOW MHTYKITHUH TTOJIS.

InekmpomazHumnas UHOYKUUs

. IIpoBopnuk umHO#M | = 1 M OBHXKETCS CO CKOPOCTBIO V = 5 M/C NEPIEHIUKYISIPHO JTIMHHUIM
MHIYKIMHU OAHOPOJHOTO MarHUTHOT'O TOJIS.

Ornpenenuts MArHUTHYIO MHIYKLIUIO B, €CliM Ha KOHIAX MPOBOIHHUKA BO3HUKAET Pa3HOCTh MOTEH-
muanos U= 0,02 B.

. KBazparHas pamka cedennem S = 60 cM” IIOMeIIeHa B OJHOPOIHOE MATHHTHOE 11071 C HHIyK-
uuet B = 0,6 Tn. Haiitu O9JIC uHayKIMM € B paMKe, BOSHUKAIOIIYIO IIPY YMEHbBILIEHUU Mar-
HUTHOTO 110JIA B 2 pa3a B TeueHue 1 mc.

. TIpoBosiiiiee KOMBIO MIOmanbo S = 40 cM’ paBHOMEPHO BPAIAETCs ¢ 9acToToil N =50 ¢ B
OJIHOPOJIHOM MarHuTHOM noJjie ¢ unaykuuend B = 0,5 Tn. Onpenenuts Mmakcumanbayo 3/1C
UHIYKIHH €;, BOSHUKAIOLLYIO B KOJIbLIE.

. B ogHoponHoM MarnuTHOM mose ¢ unaykiumeit B = 300 mTn paBHomepHO ¢ yactoTo @ = 50
paz/c Bpalaercst NpoBOIIIKIA cTepxeHb MmiHON | = 0,6 M. [TnockocTh BpalieHus: CTEPIKHS
NEPIEeHIUKYJIIpHA JUHUSAM MarHUTHOW MHIYKIUH, & OCh BPAILEHUs IPOXOJUT Yepe3 OJIUH U3
ero KoHIoB. OnpeaenuTs HHAYLHUPYEMYIO Ha KoHUax crepxHd D/1C uHIyKIMH €;.

. KBanparnas pamka co ctoponoii a = 10 cm u3 npoBoja conporusiesuemM R = 0,02 Om nome-
1ieHa B OJIHOPOJHOE MarHUTHOE moJie ¢ uHaykiuen B = 0,6 Tn takum 0O6pa3om, 4TO JTUHUH
MarHUTHOM MHJYKIMU NEPHEHJIUKYISPHBI IIOCKOCTH paMKH. ONpeAenuTbh BEIUYUHY DJICK-
Tpudeckoro 3apsaga Q, KOTOpBI MpOTEYeT Mo paMKe Hpu ee moBopore Ha 90° BOKpyr ocw,
MIPOXOJALIEH Uepe3 OHY U3 CTOPOH PaMKH.

. Konbio u3 MenHoro mpoBoja paauycoM 5 cM MOMELIEHO B OJTHOPOJAHOE MarHUTHOE IOJIE C
urayKipeit B = 0,3 T TakuM 06pasoM, 4To TIOCKOCTh KOJIbIa cocTapmseT yron P = 60° ¢ -
HUSMH MarHUTHON mHAyKIuH. Conporusienue konbia R = 0,2 Om. Onpenenuts 3apsin Q,
KOTOPBIM MPOUJET MO KOJIBIY, €CIIH BBIKJIFOUUTh MATHUTHOE MOJIE.

. B 0ZTHOpOTHOM MarHUTHOM TIOJIE CO CKOPOCTBIO V = 25 M/C, MEepIEeHIUKYISAPHON HaNpaBICHUIO
MarHUTHOM MHIYKIIMH, IBHXKETCS MPOBOJHUK JIMHOM 1 M. Ha KoHIIax mpoBOjHMKA BO3HUKAET
pasHocth noreHuuanos U, pasnas 0,01 B. Onpenenuts BenTUYMHY MarHUTHOM MHAYKUUU B
TOJIS.

. TIpoBosiee KombIo miomansio S = 100 cM® u comporuenerreM R = 0,03 OM paBHOMEPHO
BpaIllaeTCcsl B OJHOPOAHOM MarHUTHOM nose ¢ uaaykuued B = 400 mTa. Och BpamieHnus Je-
HUT B TUIOCKOCTH KOJIbLIA, IPOXOAUT Yepe3 €ro UEHTP W MEepPHeHAUKYISIpHA JIMHUSAM MarHuT-
HOW MHAYKIUH. OnpeaeauTbh MaKCUMAIbHYIO MOITHOCTh Prax, HEOOXOIUMYIO 7Sl BpallleHUs
KOHTypa ¢ gacToToit N =400 ¢

. Pamxka snextporeneparopa, cogepxaias 200 BUTKOB TpOBOAA, BpalaeTcs ¢ yactoTor N = 50
I'u B omHOpOAHOM MarHuTHOM ToJie ¢ uHAyKuuei B = 0,1 Ta. Och BpanieHus JeKUT B IJIOCKO-
CTU paMKH, IIPOXOAUT Yepe3 €€ LEHTP U NMEPHEHANKYIISIPHA JIMHASM MarHUTHOM MHAyKuuu. ITmo-



maae pamku S = 50 oM’ Onpenenuts MakcuManbHy0 D/IC MHAYKINN &nax, KOTOPAsk HHIAYLU-
pyeTcsl B paMKe.

10.Ha xoH1IIax aBTOMOOWJIBHON aHTEHHBI AJIMHOW | M, YCTaHOBJIEHHOW BEPTUKAJIBHO, IIPU JIBU-
XKEHUU aBTOMOOWISI co ckopocThio 100 KM/4ac BO3HHMKAeT pa3sHOCTb MOTEHLUANIOB, AOCTUra-
101ass MakcuMaiabHOro 3HaueHust U, = 0,1 MB. OnpeneauTs ropu3oHTAIBHYIO COCTaBIISIO-
L1YI0 HAlPsHDKEHHOCTH MarHUTHOTO MOJIS 3eMIIN.

C600600nble 2apmonuyecKkue Kolebanus 6 KoiebamenbHoM KOHmype

1. KonebarenbHblil KOHTYp COCTOMT M3 KOHAEHCATOPA M KaTYIIKM MHIYKTHBHOCTU. BhruMciauTh
SHEPTUI0 KOHTYpa, €CJIM MaKCUMaJlbHas CUJla TOKa B Karyiike 1,2 A. MakcumanbHas pa3HOCTb
MMOTEHIIMAJIOB Ha 00KIaaKax KoHjeHcartopa coctaBisier 1200 B, wacrora konebanuii KOHTYpa
1-10° ¢ [ToTepsimu 3HEPTrUU IPEHEOPEYB.

2. BpluuCINUTh 3HEPIHUI0 KOJ€0aTEeNbHOIO KOHTYpPA, €CIM MaKCHUMajlbHas CHUJa TOKA B KaTYILKE
MHAYKTUBHOCTH 1,2 A, a MakcuMallbHasi pa3HOCTh MOTEHLMAIOB Ha 00KJIaJIKaX KOHAEHCATOpa
1200 B. TTeprox xonedanuii kortypa 1-107° c.

3. MakcumainbHasi SHeprusi MarHUTHOTO 110JIs1 KosiebaTenbHOro kourypa 1 mJIx npu cuie Toka
0,8 A. Uemy paBHa "yacToTa KoJieOaHUN KOHTYpa, €CJIM MaKCUMaJIbHasi Pa3HOCTh MOTEHI[UAIOB
Ha oOKIaaKax KoHaeHcaropa 1200 B?

4. MakcuMaJibHas SHEPTHUS. MATHUTHOTO TTOJISI KoJiebaTensHOro KouTypa S M/ npu cuiie Toka 4
A. Yemy paBeH nepuoJ KojaeOaHU, eclii MakCUMalbHas pa3HOCTb IOTEHIIMAJIOB Ha OOKIal-
Kax konzencaropa 500 B?

5. Iepuos KOIeGaHMI KOHTYpa, COCTOSIIET0 M3 MHAYKTHBHOCTH M eMKOCTH, cocTapmsier 1-107 c.
YeMy paBHa MakCHUMallbHasl CHJIa TOKA B KaTyLIKe, €CJIM MaKCHUMajbHas Pa3HOCTb MOTEHIMA-
JI0B Ha 00K/IanKax KoHxeHcaropa 900 B, MakCHMalIbHAsI SHEPIHUs HIEKTPUIecKoro moist 9-107
JIK.

6. B xonebaTenbHbIN KOHTYP BXOAUT KaTYIIKa ¢ MHAYKTUBHOCTHIO 5 MI'H U MJIOCKUIl KOHAEHCa-
TOp C JAUAIEKTPUKOM M3 CcTekisa. PaccTrosHue Mexy oOKiIaJkaMHM KOHAEHcaTopa 6 MM, IUIO-
maxp o0kmankn 90 cm. Ha CKOTBKO H3MEHHTCS 4acTOTa M HEPHOJ KONeOaHMil KOHTYpa, eCilH
CTEKJIIHHYIO IPOCIIONKY KOHJIEHCATOpa 3aMEHUTh BO3/1YILIHON?

7. B konebareIpHOM KOHTYpE C MEPHOJOM 1-10° ¢ HaNpsHDKEHUE HA KOHIAEHCATOPE B MOMEHT
BpPEMEHU 2,5-10° ¢ (nauanbHOE HarpshKeHue paBHO HyI0) coctaBiseT S00 B. Haittu emkocTts
KOHJIeHcaTopa npu o61eit sHepruu kontypa 1 mJx.

8. HanpskeHne Ha KOHJIEHCATOpe B KoJIeOaTeIbHOM KOHTYpPE M3MEHSETCS B COOTBETCTBHM C
ypaBHernueM U = 1000 sin 21-10° t. Bo CKOIBKO pa3 MakCUMallbHas DHEPrus KOHICHCATOpa
OoJIblIIe SHEPTUHU JJI1 MOMEHTa BpeMeHu 1/6- 10 ¢, cunras OT MAKCHMATBHOTO HapsDKEeHUs?

9. Cuna TOKa B KaTyIIKe Kojie0aTeIbHOro KOHTypa u3MeHsiercs 1o 3akoHy | = lycos2nft. Yacrora
kosebarenbHOro koutypa 1 mI'u. B kakoi Omkalinii MOMEHT BpEMEHHU SHEPrusi MarHUTHO-
IO NOJIS KaTyIIKH CTAaHET PABHOM 3HEPTUH MIEKTPUUYECKOTO OISl KOHeHcaTopa?

10.Cuia Toka B KaTyIIKe KOIeOaTeIbHOro KOHTypa u3MeHsieTcs o 3akony | = lpcos2nft. [lepu-
0]l K0oJIeOaHU# KOHTYypa 1-10” c. B kaKoii Gnukaiinmmii MOMEHT BPEMEHU DHEPIUsi MArHUTHOIO
I10JIs1 KaTyIIKH CTAaHET PAaBHOM 3HEPIUH MIEKTPUUECKOTO MO KOHIeHcaTopa?

Humepgepenyusn ceema

1. Ha kpucrannnyeckyro MIACTUHKY KBapla, BBIPE3aHHYIO MapaJlJIeIbHO ONTUYECKOW OCH, HOP-
MaJIBHO MaJAeT CBET ¢ JUIMHOH BOHBI A = 600 HM. [TokazaTenu npenomieHus: 0OBIKHOBEHHOTO
N, ¥ HEOOBIKHOBEHHOTO N JTydei paBHEI N, = 1,544, n. = 1,553. KakoBa nomkHa OBITH TOJIIIH-
Ha J IacTUHKH, YTOOBI IPOM30IIIeN CABUT (a3 A ITHX Jydei Ha 7/27?

2. B onpite KOHra paccrosnue d Mexay AByMsl LIENSMU, SIBISIONIUMUCS UCTOYHUKAMH KEJITO-
ro ceera (A = 600 um), paBHo 0,1 mM. OnpenenuTts paccTosiHue AX MEXIy COCEHUMHU CBET-
JBIMH UHTEP(EPEHIIMOHHBIMU MOJIOCAMHU, €CJIM UCTOYHHMKHU yJaieHbl oT 3kpaHa Ha 1 M. Ka-

KHM 6y2[eT AX, €CJIM UICTOYHMKH M DKPaH IIOMECTUTH B CPEAYy C MOKA3ATEIEM IPEIOMIICHUS N
=1,3?



3. ITnockas cBeroBas BoyHa AMMHBL A = 500 HM MaiaeT o HOPMAJIM Ha CTEKJISIHHYIO IIACTUHKY (N =
1,5), TOKpBITYIO ¢ 00E€MX CTOPOH IICHKOM Tpo3padHoro Bemecta (N; = 1,25). [Ipu kakoit MuHM-
MaJIbHO# ToMmmHe d IUICHOK CBET OyJeT NPOXOJUTh Yepe3 IUIACTUHKY MPAKTHYECKH 03 OoTeph
Ha oTpakeHue?

4. Ha mutenky (n = 1,5) Tonumast d = 0,1 MKM nazaet mapauielibHbIi My40K Oeloro cBera Moy
yriaoMm «. B kakoil et OyaeT okpallieH CBET, OTPaXXEHHBIN MJICHKOM, €Cliu yroJl majieHus pa-
BEH oy = 30°u o= 60°?

5. B onbite FOHra ofHy U3 miesneil nepekpbiBaroT Mpo3pavHoi mwiactuHkoi (N = 1,5) TonuwHo#i d
= 13 mxm. MHTepdepennonnas kaptuna usMensierca. Ha kakoe yucio nojgoc N oHa cMecTut-
Csl, €CIIY IIIEJTH OCBEIICHBI KPACHBIM CBETOM (A = 650 HM)?

6. Mexay AByMS IUIOCKONApaIeIbHBIMU CTEKIJISTHHBIMH IIJIACTUHKAMHU 00pa3zyeTcsi BO3AYIIHBIN
KiuH ¢ yriiom 0 = 0,01°. TTo HoOpMany K MOBEPXHOCTH KJIMHA MAJAET CBET JUIMHBI BOJIHBI A =
6800 M. Ompenenuth, KaKoe YHUCIO TEMHBIX MHTEP(EpPEHLMOHHBIX MOJOC OoOpa3yercs Ha
y4acTKe KJIMHA JUTHHOM | = 2 ¢M B oTpakeHHOM cBeTe?

7. Ha ToHKui cTeKIsHHBIA KIMH (N = 1,5) HOpMaabHO NMaJaeT MOHOXPOMAaTHUYECKUN CBET JUIMHbI
BOJHBI A = 440 HM. OnpenenuTs MUPUHY UHTEPPEPEHIIMOHHON MOJIOCHI, €CIIH YIoJl MEXIY
TOBEPXHOCTSIME KIHHA 0 = 0,5 .

8. Pammyc weTBepToro ceetiioro kojiblia HetoToHa B mpoxosiiem ceete (A = 500 HM) paBeH ry =
4 mm. Onpenenuth paguyc R KpuBH3HBI JIMH3BI U €€ onTuyeckyro cuiy @ (n = 1,5). Kakum
Oyzer paauyc rs, €cIu MPOCTPAHCTBO MEXKAY JIMH30M U IUIACTUHKOMN 3alOJIHUTh BOJOW (N =
1,3)?

9. OnpenenuTh HAMMEHBIIIYIO TONMIIKUHY O U MoKa3aresb MPeJOMICHHS Ny TTOBEPXHOCTHOTO CIIOSI
Ha ctexie (N3 = 1,5), KOTOphIii MaKCUMaJIbHO CHMKAET OTPAKEHUE CBETOBBIX nydei (A = 500
HM), HOpMaJIbHO MaJaloLUX U3 Bo3ayumHou cpeasl (N = 1,0). Yka3zaHue: HHTEHCUBHOCTbD JIy-
Yyeil, OTpaXXeHHBIX OT BEPXHEH U HUKHEH TPaHUL CJI0s CUUTATh OJMHAKOBBIMU.

10.Kaxoit Bug Oyayt umeTh Koiblla HploTOHA, eciy I1acTUHKA, Ha KOTOPOHU JICKUT TIJIOCKOBBI-
MyKJIas JUH3a U3 KPOHA, COCTOUT M3 JIBYX YacTeH, clielaHHbIX U3 KpoHa (Ng = 1,5) u ¢uunTa
(ng = 1,75), a npocTpaHCTBO MEXky JMH30H M IJIACTUHKAMH 3aII0JIHEHO CEPOYriIepoIoM (Ne =
1,6)? OnpenenuTs paanychl 3 TPETHETO CBETIIOTO U TEMHOTO KoJjell HploToHa B OTpaykeHHOM
CBETe, €CJIM JUIMHA BOJIHBI cBeTa A = 760 HM, a paanyc KpUBHU3HBI JUH3BI R =1 M.

ugpaxyun ceema

1. Ha Henpo3pauHblii 9kpaH ¢ oTBepcTHeM jauamerpa d = 1,8 MM HOpPMaJbHO MaaaeT IIIOCKas
cBeToBas BoyiHA JuyiHON A = 0,5 MxkM. Touka HaOIr0A€HUS PacIioyio’KeHa Ha OCEBOW JIMHUM U
yaajaeHa ot dkpaHa Ha paccrosHue | = 0,4 M. Onpenenuth uncio 30H DpeHensi, KOTOpbIe
YKJIa/IbIBAIOTCSL B OTBEPCTUH, M pe3yabTaT Audpakiuu cBera Ha ocu. Kakue npousonayT us-
Menenwus, eciu | ysenuunts 10 0,8 M?

2. Ha y3kyto menp mupuHoi 0,05 MM nagaeT HOpMaibHO HapajuIebHBINA My4OK MOHOXpOMaTHYe-
CKOro cBeTa ¢ JUIMHOHM BoiHbl A = 0,6 MkM. HaliTu mmpuHy HEHTpalbHOTO JU(PPAKIMOHHOTO
MaKCHMyMa Ha 3KpaHe, pacrojokeHHoM B 0,5 M OT 1iemn.

3. Ha audpakimoHHy0 peleTky HOpMaJIbHO MaJaeT MOHOXPOMATHUECKUH CBET JJIMHBI BOJIHBI
A =500 am. B nudpakirioHHOM cCrieKTpe /Ba IIIaBHBIX CMEXKHBIX MaKCUMyMa HaOI0Jal0TCs
npu Singx = 0,3 u Singx+1 = 0,4. OnpeenuTh MOCTOSHHYIO 0 TUPPAKIIUOHHON PELIETKH.

4. CBer OT pa3psiIHON TPYyOKH C HEOHOM ITaJiaeT Ha TU(PaKIHOHHYIO PeIeTKy JumHoH | =2 cM ¢
nepronoM d = 5 MkMm. OnpeieuTh, Ha KaKyiO JJIMHY BOJHBI A3 B CIEKTpE MSATOTO MOPSIKA
HaKJIaJIbIBAETCs 3eNieHass JuHus MHOU Ay = 5330 HM B criekTpe miectoro mopsiaka? Kakyro
Pa3sHOCTh JUTUH BOJIH A4 MOKET pa3pellnuTh pelieTka B CIeKTpe BTOPOro Mopsiaka s JTyden
CBETa JJIMHBI BOJTHBI A7

5. Ha nudpakipoHHyio pemretky ¢ rnepuogoM 0 = 2 MKM HOpPMaJbHO MaJaeT CBET C JJIMHOMN
BOJIHBI A = 0,7 MKkM. OnipeIeTIUTh YTOJI () OTKJIOHEHUS JIyueil, COOTBETCTBYIOIIMX MaKCUMYyMY



HauOobIIero mopsiaka. Kak M3MEHHTCS yron ¢, €clu MPOCTPAHCTBO MEXKAY PEIIECTKON
9KpaHOM 3arnoJHUTh Bojou (N = 1,3)?

6. IlapamtensHblil mydok cBeta (A = 450 HM) HOpMaJIbHO MaJaeT Ha TUGPAKIUOHHYIO PEUIETKY.
JluH3a pacnonoxeHa HEMOCPEICTBEHHO 3a PEIIeTKON U MpOoeuupyeT CHEKTP Ha dKpaH, ynaa-
neHHbl oT Hee Ha 0,5 M. B audpakiimoHHOM CIEKTpe pacCTOSHUE MEXKIY MaKCUMyMaMu
HepBOro mopsiaka paBHo 12 cM. OnpeaenuTh MOCTOSIHHYIO AU(GpakIuOHHON pemerku d, 00-
niee unciao N MakCHMyMOB B CHEKTpPE, yrojl (0 OTKJIOHEHHS Jy4deil, COOTBETCTBYIOIIUX I10-
cleHEMY TU(PPAKIUOHHOMY MAaKCUMYMY.

7. Nnunbl BoaH D-nuHME B ciektpe HaTpus paBHbI A1 = 5890 HM u A, = 5896 um. Kakyro aiuny
| momkHa umets audpakunonHast pemeTka, conepxaiias 100 mTpuxoB Ha 1 MM, 4TOOBI pas-
PELINTH 3T JIMHUU B CIIEKTPE MEPBOTO MOpsiaKa’?

8. Mudpakunonnas pemerka aauHoi | = 3 cm umeer nmepuoxa d = 3 mxm. KakoBa ee paspermaro-
11asi CIOCOOHOCTH BO BTOpOM mopsiake? KakoBa pa3sHOCTb pa3IMuMMBIX JJIHMH BOJH JJIS 3€Jie-
HBIX J1ydeit cBeta (A = 540 HM) B 3TOM nopszike? KakoB MakCHMaJIbHBINM TOPSAOK CIIEKTpa U
yroJl (¢ OTKJIIOHEHUS Jy4el, COOTBETCTBYIOIIMX HAHOOJbIIEMy IU(PPAKIMOHHOMY MaKCUMY-
My?

9. OnpenenuTh JUIMHY BOJHBI A MOHOXPOMAaTHYECKOTO PEHTI€HOBCKOTO M3Ty4YE€HHUS, MaIal0IIEro
Ha TpaHb KPHCTAIA, €CIH JU(PPAKIMOHHBIA MaKCUMYM ITIEPBOTO MOPsAKA HAOII0JaeTCs TIpU
yrie nagenust o = 87°. Paccrosuue d MKy aTOMHBIMHU TUIOCKOCTSIMH paBHO 0,3 HM.

10.ITapanienpHbIid My40K MOHOXpOMaTudeckoro ceeta (A = 7500 HM) HOpMAJIBHO MAIAeT Ha IIENb
umpuHot @ = 0,15 mm. JIuH3a pacmosiokeHa HEMOCPEACTBEHHO 3a IIENbI0 U MPOCHUPYET
CHEKTp Ha 3KpaH, yJaJeHHbII oT Hee Ha 1 M. OnpenenuTh paccTosIHUE MEXAY MUHUMYMaMu
IIEPBOTO MOPAJIKA B CIIEKTPE.

Honapuzayus ceema. 3axkon bprocmepa. 3akon Manmwca.

1. Ha nusnexTpuk ¢ mokasateiieM mpenomieHus N = 1,54 magaeTr ectecTBeHHBIN cBer. Haiitu
yroJ najieHus Jiydeu, mpu KOTOPOM OTPaKEHHBIN CBET MOJIHOCTBIO MOJISPU30BAH.

2. Ily4ok ecTecTBEHHOr0 CBETa pacupocTpansercs B Boje (N = 1,3) u oTpakaeTcsi OT OBEPXHO-
CTH CTEKJISIHHOW miacTuHbl (N, = 1,54), nexameit Ha nue. HallTu yrisl mageHus u npeaomie-
HUS CBETA, €CJIM OTPaKEHHBIM CBET MOJIHOCTHIO NoJspu3oBaH. Kakas 1o nmajaroero usiy-
YEHMSI OTPAKAETCS?

3. Onpenenuth yron bprocrepa 1t mydya cBeTa, IaJaroIIero U3 BO3yXa Ha MOBEPXHOCTh KU -
KOCTH, €CJIM NPEJIENIbHBIA YToJl MOJHOTO BHYTPEHHETO OTPaXKEHUs CBETA Ha TPAHUIIE pasjiera
MEXy )KUJKOCTBIO ¥ BO3yXOM paBeH 43 .

4. EcTecTBEHHBIN CBET MPOXOAMUT yYepe3 JIBa HUKOJIA, IUIOCKOCTU MPOIMYCKAaHUS KOTOPHIX oOpa-
3YIOT YroJ O, paBHbIA 45, Ornpenenuthb, BO CKOJIBKO pa3 YMEHBIIAETCS HHTEHCUBHOCTD | cBe-
Ta, BBIXOJSILErO U3 aHAJIM3aTopa, [0 CPABHEHMIO C MHTEHCHUBHOCTHIO |y CBETa, majaroliero Ha
MOJIIPU3ATOP, €CIU KO3 (UIMEHT MPOITYCKaH!sI CBETa B KXIOM HUKoJIE paBeH T = 0,9.

5. Ha nmongpuzarop HOpMajiabHO MajaeT MapajljiesIbHbII My4OK €CTeCTBEHHOro cBeTa. OCBeleH-
HOCTb £\ nonspusaropa pasHa 100 nk. OnpenenuTs OCBEMIEHHOCTh YKPAaHa, PaCIOI0KEHHOTO
3a aHAJIM3aTOPOM, €CJIM YIOoJd O MEXKIY IUIOCKOCTSIMU MOJISIPU3aLUH MO pU3aTopa U aHajIu3a-
TOpa paBeH o = 60, a KOA(PUITMEHT MPONyCcKaHUs CBETa MOJIAPU3ATOPOM U aHAIM3ATOPOM
pasen 7=0,9.

6. IIpy MpOXOXKIEHWU €CTECTBEHHOI'O CBETa uepe3 JBa HUKOJSA, KOAI(PHUIMEHT MPONMyCKaHUsS
CBETAa 7 B KaXJIOM M3 KOTOPbIX paBeH 0,85, MHTEHCHMBHOCTH CBETAa YMEHBIAETCS B 5 pas.
Onpenenuts yroi o MEXy MIIOCKOCTAMHU IPOITyCKaHUS HUKOJIEH.

7. Tpyoky mmuuoit d = 0,1 M C ONTHYECKH aKTUBHOHM >KUIKOCTHIO TIOMECTHIIM B CaXapuMeTp
MEXIYy IBYMsI CKpEIIEHHBIMH HUKOJISMHU. B pesynpTaTe moje 3peHus CTalo MaKCHUMAaJbHO
cBeTiBIM. OTNpeennTh YAeNbHOE BpalleHne [ @] KUAKOCTH, eClii ee mioTHocTh p = 0,3-10°
KI/M.

8. IIpy MpoXOo’KAEHNH MOHOXPOMATHYECKOTO CBETa Yepe3 IUIACTHHKY KBapla ToumuHou d; = 2
MM IUIOCKOCTh MOJISTPU3ALINN CBETA TMTOBOPAYMBAETCS HA YTONl () = 30 Haiitu, npu xakoit Tom-
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mHe d; KBapIeBoil MIaCTUHKHY, IIOMEIIEHHONH MY CKPEIICHHBIMUA HUKOJISIMH, TIOJIC 3PESHUS
CTaHeT MakcuMasbHO cBeTibiM? Kakoi mmmHbl d TpyOKy ¢ pacTBOPOM caxapa C MacCOBOM
koHueHTpauuei C = 500 KI/M® HaJ0 MOMECTHTD MEXy HUKOJISIMHU, YTOOBI MOJIYYUTh TOT K€
pe3yabTat? Y aenpHoe BpalleHue pactBopa caxapa [a] = 0,6 FpaI[-Mz/KF.

9. MOHOXpOMATHYECKHIA CBET IMPOXOIUT Yepe3 CTCKISIHHYFO TUIacTUHKY ytiHOM | = 2 cMm. [TocTosHHas
BparieHmst Bepre (yenbHoe MaruTHoe Bpaterne) pata V = 1,34-10° rpag/m-Ti. Ha kakoit yrox
( TIOBEPHETCS TJIOCKOCTh MOJIIPU3aLMM B MArHUTHOM T0Jie ¢ uHAykuue B = 0,5 Tn?

10.Yepe3 1pyOKy ¢ AUCTHILTMPOBAHHOM BojIoM oM | = 0,1 M POXOIUT MOHOXPOMATHUECKUN CBET.
B marautHOM 1oJ1€ ¢ UHAYKIMER B = 3,2 102 Tn MIPOUCXOJIUT MOBOPOT IIOCKOCTH MOJSIPU3ALIMHI
Ha yroj ¢ = 24. Onpenenuth nocTosiHHYIO Bepe.

Keanmoesas npupooa uznyuenus.
3axonvt Cmegpana-bonvymana u cmewenus Buna

1. B anekrponeun MmoutHocThio P = 20 kBT 10151 TENIOBBIX MOTEPh Y€pe3 CTEHKHU COCTABIISIET M
= 0,3. Buyrpennss nosepxHocth neun (romans S = 1,0 M2) BBUIOYKE€HA OTHEYIIOPOM, IIOTJIO0-
niaTeNnbHas CIocOOHOCTh KOToporo paBHa Ay = 0,35. Onpenenuth, Ha KaKylO JJIWHY BOJHBI
[IpY HOMUHAJIBHOM pPEKUME PAaOOThl MPUXOJUTCS MAKCUMyM SHEPIrUU W3Jy4yeHHUs, U HaWuTH
MaKCUMAaJIbHYIO CHEKTPATIbHYIO INIOTHOCTh U3J1y4aTeIbHOCTH (R, 7)max, PACCUNTAHHYIO HA UH-
TepBaJI JUTUH BOJH AL = | HM BOIH3H Apax.

2. DHepreTHUeCcKas CBETHMOCTh (M3/Iy4aTelbHOCTB) aOCOMOTHO uepHoro tema R. = 3,0-10°
Br/M”. Ha KaKyio JUIHHY BOIHBI Anax IPHXOMUTCS MAKCHMYM CIIEKTPATBHOM [UIOTHOCTH H3ITy-
4aTeIbHOCTH TOrO Tena?

3. Inametp BOb(PPaMOBOM CIIHPATH JIECKTPOTAMITHI d=0,05 mm, a ee qmna | = 6 cm. [Tpu
BKJIFOUEHUU JIAMITBI B CETh C MOCTOSIHHBIM HanpspkeHueM 110 B uepes criupainp teder Tok 0,55
A. Uemy paBHa Temneparypa cnupaiu Jiamibl? CunTaTh, YTO MPU YCTAHOBUBILIEMCS PEXUME
BCE BBIACISAIONIEECS B CIUPAIM TEIUIO TepsieTcs Nydeucnyckanuem. [lormoimarenbHasi cro-
cobHocTh Bonb(ppama A7 = 0,31.

4. Onpenenuth BEIMYUHY COTHEYHOW MOCTOSTHHOM, TO €CTh KOJIMYECTBO JIYYHCTOM SHEPTUH, TO-
coimaeMoit CONHIIEM @XECeKyH/IHO Yepe3 IUIOMAAKY B | M°, IepHeHIHKYISPHYIO COTHEIHBIM
Jy4yaM U HaXOJSIIYIOCs Ha rpaHuile 3eMHOU atMocdepbl. Temnepatypy noBepxuoctu ConHia
npunsth pasHoiit T, = 5800 K, pagnyc Commma Re = 6,95-10° m, paccrosune or Commiia 10
3eman Rcs = 1,49-1011 M. Cunras, uro ConHIlEe M3Ty4aeT Kak aOCONIOTHO YEpHOE TEeNo, a
3eMJIsl SIBJISETCS] CEPhIM TEJIOM C IMOTJIOMIATENbHOM crtocoOHOCThI0 AT = 0,75 M HaxoguTes ¢
HUM B COCTOSIHMM TEIIJIOBOI'O PAaBHOBECHS, OLIEHUTh TEMIIEpATypy 3eMIIu.

5. IloBepxHocth ConHia 61M3Ka O CBOMM CBOMCTBaM K aOCOJIFOTHO YEpHOMY Tedy. MakcumyMm
CMEKTPAJIbHOW IUIOTHOCTH H3Ty4aTeIbHOCTU MPUXOAUTCS HA JJIMHY BOJMHBI Amax = 0,5 MKM.
Omnpenenuts TeMneparypy COJIHEYHOM MOBEPXHOCTH U NPUMEPHOE BPEMs, 32 KOTOPOE Macca
AJIEKTPOMArHUTHBIX BOJH (BceX JINH, u3inydaembix CoiHileM) coctaBmiia 661 1 % ero macchl,
ecnu Ob1 Temnepatypa CosnHua He MeHstach. [IpunsaTe Maccy u paguyc CoslHIIa paBHBIMH, CO-
otBercTBerHO, Mc = 1,98-10°° kr 1 R¢c = 6,95-10% m.

6. OnpeienuTh JUIMHY BOJHBI Amax, HA KOTOPYIO IPUXOAUTCS MAaKCUMYM CHEKTPAJIbHOM IUIOTHO-
CTH U3JTy4aTeIbHOCTH aOCOJIIOTHO YEPHOTO TeNa IPU Temreparypax kuakoro reaust (4,2 K)
u xuakoro azora (77 K), mpu HopMmanwshoil Temneparype (300 K) u temneparype Comnnia
(5800 K). B kakyio cnekTpaibHyI0 00JaCTh 3JIEKTPOMArHUTHOTO M3JIY4EHHUs MOMAJal0T pac-
CUUTaHHBIE JUTMHBI BOJIH?

7. Ha xopmyce kocMuueckoil naboparopui, jersuieid Bokpyr CosiHIa Mo KpyroBoil opoure pa-
nuycoM R, paBHBIM cpeqHeMy pacctossauio oT 3emun 10 Comana Res = 1,49-10"" u, YCTaHOB-
JIEHO yCTPOWCTBO, MOJeNupyrolee adCoM0THO yepHoe Teno. HapyxHas moBepXHOCTh 000-
JIOYKU 3TOTO YCTPOMCTBA OTpakaeT MJEaIbHO, a OTBEPCTHE B HEH BCe BpeMsl 0OpalleHo K
Connamy. IIpenebperast TermI000MEHOM 4Yepe3 KpeTuIeHHWEe YCTPOWCTBA, OMPENEINTh PaBHOBEC-
HYIO TEMIIEPATypy, KOTOpasl yCTaHOBUTCSI BHYTpH Hero. TeMiieparypy COJTHEUHOU MOBEPXHOCTH
npuHATH paBHOM 5800 K, a panguyc Comana Re = 6,95 108 m.
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8. Ilpu u3MepeHnu Temreparypbl BoJIb(GPaMOBO CIIUPAIIH JIAMIIbl HAKAJHUBAHUS paJdalliOHHBII
MUPOMETP Tokazan temrepatypy 2,5 kK. [Ipunss, aro 11 Boiasdpama morionaTebHas Cro-
COOHOCTH HE 3aBHCHUT OT YacTOTHI TEIUIOBOTO M3IyueHHs u paBHa At = 0,31, onpenenuts, Ha
KaKyI0 JUTMHY BOJIHBI IPUXOJUTCS MAaKCUMYM SHEPTUU U3NydeHus jamibl. HaiiTu Takke crek-
TPaJbHYIO TUNIOTHOCTD W3TY4YaTeIbHOCTH JIAMIIbI, PACCYUTAHHYIO Ha HHTEPBAJI JJIMH BOJH A4 =
1 HM BOJU3U JUITMHBI BOJIHBI, COOTBETCTBYIOIIEH MAaKCUMYMY UyBCTBUTEIILHOCTH YEJIOBEYECKO-
ro rnasa (4 = 0,55 mxm).

9. IToBepxHocTh CoJHIIA TPEACTABIISAET COO0H a0COIOTHO YepHOE Tell0. MaKkCUMyM CHEKTpalib-
HOM MJIOTHOCTU M3JIY4aTeIbHOCTU MPUXOIUTCS HA JJUHY BOJIHBI Amax = 0,5 MKM.
Haiitu: a) temneparypy T conHeuHON MOBEPXHOCTH; 0) MOLIHOCTh COJIHEUHOIO 3JEKTpOMar-
HUTHOTO M3JIY4YeHHUs; B) Maccy, Tepsemyto ConHieM B 1 cekyHAy 3a CUeT AJIEeKTPOMAarHuTHOTO
n3nyuyenus. Paanyc ConHua npuHATh paBHBIM Re = 6,95-10° m.

10.ITpu u3smepeHnn TeMieparypbl )KHJIKOH CTald B KOHBEPTOPE IMUPOMETP C MCUE3AIOLIEH HU-
ThI0 Mokazan Temrneparypy 7, = 2,1 kK. 3Has, 4To criekTpaibHas MIOTHOCTh MOIJIOIATEIbHO-
CTHU MOBEPXHOCTH PACIUIABJICHHOTO0 METaJla HE 3aBUCHUT OT JIJTMHBI BOJHBI U paBHa A; = (0,22,
OIpEeACUTh UCTUHHYIO TEMIIEpaTypy MeTajula U MOTOK M3IYyYEeHUS Yepe3 Kpyrioe CMOTPOBOE
otBepcTHe nuamerpom d =2 cM.

Domornekmpuueckuit Ighpexm. Ighghexm Komnmona

1. Ha ¢doTodinemMeHT ¢ KaToJoM W3 JIMTUS MagaeT CBET ¢ JUIMHOW BoJMHBI A = 200 uM. Haiitn
HauMEHbIIIee 3HaYeHHE 3aJIePKUBAIOLIECH pazHOCTU NOTeHIUANOB Upin, KOTOPYIO HYKHO IMpH-
JIOXKHUTH K (DOTORIIEMEHTY, YTOOBI MpeKpaTuTh (poToTok. Pabora BeIx0ma smekTpoHoB 4 = 2,3
3B.

2. ®otoH ¢ anepruei ¢ = 10 3B mamaer Ha cepeOpsSHYIO IUIACTHHY W BBI3BIBACT (POTOIPQEKT.
Omnpenenuts UMIYIbC [, MOJYUYSHHBIN IIACTUHOW, €CITU MPUHSATH, YTO HANPABICHUS JBIKE-
HUs GOTOHA U (POTODIEKTPOHA JIe)kKAT HA OJHON MPSAMOM, MEPIEHIANKYIIPHONU MOBEPXHOCTH
ractuHbl. PaboTa Bbixoza amekTpoHoB A = 4,7 3B.

3. OnpenenuTh KpacHyIO IpaHully Ao Gporodddekra s MeTania, eciu Ipu o0JydeHHH ero mMo-
BEPXHOCTH (PHOJIETOBBIX CBETOM C JUTMHOW BOJNHBI A = 400 HM MakCUMaJIbHast CKOPOCTh Viax
¢boTod1eKTpOHOB paBHa 650 KM/C.

4. lns mpekpatienus ¢potorddekra, BBI3BAHHOTO 00JTydYeHHEM TIATUHOBOM TJIACTUHKH YIbTpa-
(UONETOBBIM CBETOM, HY)KHO TPUJIOKHTD 3aJIEPKUBAOIILYI0 pa3HOCTh MOTeHIuanoB  U; =
3,7 B. Ecnu miiaTHHOBYIO IUIACTMHKY 3aMEHHUThH JIPYToil, TO 3aJepXKHUBAIOLIYI0 PAa3HOCTb I10-
TEHIIMAJIOB HYXHO yBennuuTh 10 U, = 6 B. Onpenenuts paboTy BbIX0O/a AIEKTPOHOB A, C MO-
BEPXHOCTH 3TOH miuacTuHKU. PaboTa BbIX0O/a SJ€KTPOHOB U3 TUIaTUHBL 41 = 6,3 B.

5. Kakas nmonst sHeprum (oTOHa M3pACX0JIOBaHA HA pabOTy BHIPBHIBAHHS (POTOIIEKTPOHA, €CIU
KpacHas rpanuna ¢orodrpdexra Ao = 311 HM, a MakcuManbHasi KHHETUYECKast SHEPTUS T max
¢doTosrnexkTpoHa paBHa 1 3B?

6. Ilpu a¢ppexre Komnrona ¢poton OblI paccessH Ha CBOOOJHOM 3JIEKTPOHE NOJ yrioMm 6 = 27/3.
OmnpenenuTs UMIYNbC P, TPUOOPETEHHBIN AIIEKTPOHOM, €CIH SHEprust (oToHa 10 paccesHUs
obu1a € = 1,53 MaB. Kakyto 10110 nepBoHa4aabHOM dHEPruu notepsl GOTOH MPHU PaCCESTHUM.

7. ConocTaBUTh pe3yibTaThl paccestHus (POTOHOB MOJ yriioM 6= 90 Ha TOKOSIIEMCS CBOGOIHOM
AIIEKTPOHE B MOHOXpOMAaTHUeCKOM Tyuke cBeta (A; = 700 HM) U B pEHTTeHOBCKUX Jiy4ax (A =
0,1 am). OnpenenuTh B 000MX CIydasx: a) KaKyro J0J0 MePBOHAYAIBHON SHEPTUU TEPSET do-
TOH? 0) KaKyl0 CKOPOCTh MPUOOPETAET INEKTPOH?

8. Y3Kuii my40K MOHOXPOMATHYECKOTO0 M3JIYYEHHUs] PEHTT€HOBCKOIO JMara3oHa IajaeT Ha pac-
ceuBarolee BenecTro. Ilpy 3TOM UTMHBI BOJIH CMEIEHHBIX COCTABIISIONINX H3JIy4EHHs, pac-
cessHHOTO o1 yrimamu 64 = 50° u G = 100°, otmuyarorcs B 2,5 paza. Cuutas, 4To paccesHue
MIPOUCXOUT Ha CBOOOIHBIX AJIEKTPOHAX, HAMTH YacTOTY MaJaoniero u3mydeHus. st kommo-
HEHTBHI, paccessHHOU nof yriaoM Gz = 100°, onpenenuTh UMITYIIbC, TOTy4YEeHHBIH 3JIEKTPOHOM.

9. ®oToH ¢ 3Heprueil, B 3 paza NpeBbIILIAOLIEH YHEPTHIO TOKOSI JIEKTPOHA, UCIBITAT «JI000BOEY
CTOJIKHOBEHHE C TOKOSIIUMCS CBOOOJHBIM 3J1€KTpOHOM. HalTh pagmyc KpUBU3HBI TPACKTO-
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pHUU 3JIEKTPOHA OTAA4M B MarHUTHOM Moje ¢ uuaykuue B = 0,12 Tn, ecau oH Havan ABU-
raThCsl MEPIEHANKYIISIPHO HAITPABICHUIO TTOJIS.

10.@oToH ¢ 3HEprueii, paBHOW SHEPTHH MOKOS JIEKTPOHA, UCIBITANl JOOOBOE CTOJKHOBEHHE C

9.

ITOKOAIIUMCSH CBO60,I[HI)IM SJICKTPOHOM. Hatitu OHEPIHUIO PACCEIHHOI'O (bOTOHa U KHMHCTHUYC-
CKYIO SHCPIUIO 3JICKTPpOHA OTJAAa4H.

Amom bopa. Cnekmpul amoma 6000pooa

. Onpenenuts paauyc rnepBoi OOPOBCKON OPOUTHI I B aTOME BOJIOPOJA U CKOPOCTh JIBUKECHUS

3JICKTpOHA V| Ha 3TOH Op6I/ITe. SHGKT];)OH CUUTATb HCPCILATUBUCTCKHM.

. Ilorenmuan nonuzanuu aroma Bojopoaa ¢; = 13,6 B. Ucxoas u3 aToro 3naueHus, HaiTH 3Ha-

YeHHUe OCTOSTHHOW Punbepra.

. Onpenenuts 3HEpruto ¢oroHa € (B 3B), COOTBETCTBYIOLIETO MEPBBIM TPEM JIMHUSM CEPHH

bansmepa.

. OnpenenuTs JUIMHBI BOJIH MEPBBIX YETHIPEX JUHUHN B cepud a) Jlaitmana, 6) banpmepa.
. OnpenenuTs AJUHBI BOJIH NIEPBBIX YEThIpEX JUHUM B cepuu a) banbmepa, 0) Ilamena.
. IloTenunan noHuzauuu aroma Bogopoaa ¢; = 13,6 B. Onpenenutb, CKOJIBKO JTUHUN CEpUU

banbemepa nonagarot B BuauMyto yacth criekrpa (0,4-0,8 Mkm).

. ®otoH ¢ sHeprueit 20 3B BHIOMBAET JICKTPOH U3 MOKOSIIETOCS aToMa BOJIOPOJIa, HaXOsIIIe-

rocsi B OCHOBHOM COCTOSAHUU. C KaKoW CKOPOCTh JIBUYKETCS BBIJICTEBIIMM 3EKTPOH?

. OnpenenuTs MarHUTHBIM MOMEHT || SJIEKTPOHA, HAXOIALIEroCs Ha epBOi OOPOBCKOIT opoute

aToMa BOJIOPO/Ia.
OrnpenenuTh OTHOIIEHUE MAarHUTHOTO MOMEHTA | K MEXaHHYECKOMY JJIS JIEKTPOHA, HaXo-
JSIIETOCS Ha TIepBOi OOPOBCKOM OpOUTE aTOMa BOJIOpO/Ia.

10.Kakyro ckopocTh mproOpeTaeT rnepBOHAYaIbHO HAXOIMBIIUKCS B TTIOKOE aTOM BOJOPOJIa MpH

HCITyCKaHUUn (I)OTOHa, COOTBCTCTBYIOLLICTO nepBoﬁ JIMHUH CCPHUU Jlatimana?

Kopnyckynapno-eonnoeou oyanusm. /[nuna eonnst 0e bpoiina

. KaKYIO OHCPIuro HeO6XO,I[I/IMO JOIIOJIHUTCIIBHO COO6IJ_[I/ITB JJICKTPOHY, YTOOBI €0 I[e6p0ﬁ.]'[eB—

CKasl ITTiHA BOJIHBI yMeHbImiIach ot 0,1 uM 10 0,05 am?

. HpI/I KaKuX 3HAYCHUSIX KMHETHUECKOM OHCPIruHU JJICKTPOHA omnOKa B OIIpCACIICHUHN z[eroﬁ—

JICBCKOU JITTMHBI BOJIHBI Ap 110 HEPEISTHBUCTCKOU (hopmyte He mpeBbitmaet 10%?

. DIEKTPOH, HAYaJIbHON CKOPOCTHIO KOTOPOTO MOYKHO MpeHeOpedb, MPOIIE YCKOPSIOIIYIO pa3-

HocTh noteHuuanoB U. Haiitu anuny BonHbl e bpoitns ans nsyx ciaydaes: 1) U; = 51 B; 2)
Uz =510 xB.

. Kunetnueckas OHEPIUs JJICKTPOHA pPaBHA YABOCHHOMY 3HAUCHUIO €TI0 SHCEPIHUH ITOKOA (T =

2 .
2mMcC”). Bbrancauts IMHY BOJIHBI e Bpoiis A 75 TAKOTO 3JEKTPOHA.

. IIporon oGmnanaer kuHeTnyeckoi 3ueprueit 7' = 1 xk3B. OnpenenuTs JOMOJTHUTEIBHYIO SHEp-

ruto A7, KOTOpY0 HEOOXOAMMO COOOIIUTE IPOTOHY JUIsl TOTO, YTOOBI IJIMHA BOJHBI Ae bpoiins
AB YMEHBIIWIACH B TPHU pasa.

. Haiitu nnmuny BonHel e bpoiins Ap 151 MOJIEKYIIbI BOJIOPOAA, ABUXKYIIEHCS MpU TeMIepaType

20 °C ¢ naubosee BEPOATHON CKOPOCTHIO.

. Kakyro yckopsmomyto pa3HOCTh noTeHIuanoB U J0MKEeH NMPOWTH 3JEKTPOH, YTOOBI JUIMHA

BOJIHBI fie bpoiins Ap 6buta paBHa 0,1 HM?

. Haiitu nnuny BosiHbl ne Bpoiinst Ap A 37eKTpoHa, KHHETHYECKas SHEPIrHsl KOTOPOTro paBHa:

1) T; = 10 k3B; 2) T> = 1 MsB.

. 3J'ICKTpOH JABMIKETCS 110 OKPY>KHOCTH paguyCcoM I = 0,6 CM B OJHOPOJAHOM MAaruuMTHOM IIOJIC C

naayknuend B = 8MTn. Onpenenuts 1iuHy BOJHBI e Bpoitist Ag a5ekTpoHa.

10.Haiiti anuny BosHbI 1e Bpoitns A As 351eKTpoHa, IBUXKYIIETocs 0 KPyroBoi opOuTe aTo-

1.

Ma BOJIOPOa, HAXOJSIIET0CS] B OCHOBHOM COCTOSTHUH.
Coomnowenusa neonpeoenennocmei

Ornpenenuts HETOYHOCTh AX B ONpPEAENIEHUH KOOPJIMHATHI 3JIEKTPOHA, JBUXKYIIETOCS B aTOME
BOJIOPOJIa CO CKOPOCThIO V = 1,5 -10° m/c, ecimn JIONTyCKaeMass HETOYHOCTb A V B ONpPEIEeTICHUN
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9.

ero ckopoctu cocrasisier 10 % ee BenuuuHbl. [uameTp aroma BOJOpOJa MPUHATH PaBHBIM
YIIBOCHHOMY 3HA4€HMIO OOpOBCKOrO paauyca d, IIpuMeHHMMO 1M MOHATHE TPAeKTOpUU B
JTAHHOM clly4ae?

.OHGHI/ITB C IOMOIIBKO COOTHOLICHHA HeOHpe,Z[CJICHHOCTefI MHHUMAJIBHYI0 KHHCTHYCCKYIO

SHEPTHUIO DJIEKTPOHA, TBUXKYIIETOCS BHYTpH cdepuueckoit obmactu quamerpom d = 0,1 HM.
OneHKy MpOM3BECTH B MPEANONIOKEHUH, YTO HEOMPEIeIeHHOCTh Al panuyca cdepsl I' U He-
OTIpeICTICHHOCTh AP MMITYJIbCa ) QJIEKTPOHA HA TAKOH OpOMTE CBSI3aHBI COOTHOIICHUSIMU: Al ~
ruAp~p.

. OHGHI/ITB C IIOMOIIBIO COOTHOIICHU A HeOHpeﬂeHeHHOCTeﬁ MHWHHUMAJIbHO BO3MOXHYI 3HCPTHUIO

3JIEKTPOHA B aroMe Bojopoxa. [IpuHATH, 4TO HeOnpeAeIeHHOCTh Al paguyca I' 3JIEKTPOHHON
OpOUTHI U HEOTIPEIEICHHOCTh AP MMITyJIbCa P 3JCKTPOHA Ha TaKOW OpOUTE CBSI3aHBI COOTHO-
WEHUSIMU: Al ~T'u Ap ~ p.

. I/ICHOJ'IB?)YSI COOTHOIICHHEC HeOHpe,HeHeHHOCTeﬁ, OILICHUTH HIMPHUHY SHEPIr€TUICCKOTO YPOBHA B

aToMe BOJOPOJa, HaXOJsIerocs: 1) B OCHOBHOM COCTOSTHHHM; 2) B BO30YK/IEHHOM COCTOSIHUU.
Bpewms xu3HU aToMa B BO30Y)KJIEHHOM COCTOSIHUHM PaBHO 1-10"c.

-1
. Cpennee BpeMs )U3HU aTOMa BOJOPOA B BO30YKIEHHOM COCTOSHUU cocTaBisieT ~ 1-10 %c.

IIpu mepexone aroma B OCHOBHOE COCTOSIHME MCIIYCKAeTCsl KBaHT CBETa CO CPEIHEH JUIMHOMU
BOJIHBI 650 HM. OLeHUTh MUPHHY AA U3Ty4aeMol CHEKTpalbHOMN JIMHUU.

. HCHOJH)?;Y?I COOTHOIICHHEC HGOHpeHGHGHHOCTef/'I, OLCHUTb MUHUMAJIbHYIO CKOPOCTb JABUKCHUSA

3JIEKTPOHA B aTOME BOJOPOJIA, UCXOJS U3 TOr0, YTO PaauyC aroMa UMEET BEIUYHMHY NOpsIKa
0,1 am. (IlpuHATH, YTO HEONPEAEIEHHOCTh Al pannyca I' SIEKTPOHHON OpOWTHI U HEOTpee-
JIEHHOCTH AP UMITyJIbca P JEKTPOHA HA TAaKOW OpOUTE CBSI3aHBI COOTHOLICHUSIMU: Al ~ I' 1 Ap

~p.)

. IIpn nBMXEeHUU BJIOJH OCH X CKOPOCTh OKa3bIBACTCS OMPEACICHHOM C TOUHOCTHIO AVy = 1 M/C.

OneHuTh HEeoNpeaeNeHHOCTh KOOPANHATHI AX: a) JJis 3JIEKTPOHa; 0) /s IPOTOHA; B) JUIs Ya-
CTHIIBI MAacChl M ~ 110" 1.

.OI_[eHI/ITB C IIOMOIIBKO COOTHOLICHHA HeOHpeHeHeHHOCTeﬁ MUHHUMAJIBHYIO KHHCTUYCCKYIO

JHEPTHUI0 JICKTPOHA, MBIDKYIIErocs B obnactu, pazmep koropoi | ~ 0,1 um. (Ilpunsate, 4to
HEOIPEICIEHHOCTh KOOPAMHATBI AX M HEONPEJeeHHOCTh AP MMIIYy/Ibca P CBA3aHbI COOTHO-
meHusIMA: AX ~ /2 u Ap ~ p.)

Bo ckonbko pa3 nebdpoiineBckas JJIMHA BOJIHBI Ap YaCTULIBI MEHbBIIIE HEONPEEIEHHOCTH AX ee
KOOpPJUHATBHI, KOTOPasi COOTBETCTBYET OTHOCUTENIBHON HEollpeieIeHHOCTH umnyibca B 1 % .

10.1TnpyrHa pe30HaHCHOW JIMHUU JJIsl IEPBOM CIEKTPAIBHON JIMHKUK B cepuM JlalimaHa nis aro-

Ma Bogoposa AA = 1,0 nm. OneHuTh BpeMs *U3HU aTroMa BOAOPOJAa HAa COOTBETCTBYIOIIEM
BO30YKJIECHHOM YpPOBHE aTOMa BOJIOPOJa.

Bonnosas ¢pynkyun. Ypaeunenue llpeounzepa.
Yacmuua ¢ 00HOMEPHOU RPAMOY20IbHOU “ROMEHUUANbHOU Ame”

.Hactuna B 6€CKOHEYHO INTyOOKOM OJIHOMEPHOM MPSIMOYTOJIBHOM MOTEHIIMAIbHOM SIIIUKE IIH-

pHHOfI I HaxXoauTCs B BO36y>K,Z[eHHOM COCTOSAHHH. OHpe,Z[eJ'II/ITB, B KaKHX TOYKaX HMHTCpBAJIa (0
<x< |) IIJIOTHOCTB BEPOATHOCTH HAXOXKIACHUSA HYaCTUIBI MaKCUMaJIbHAa 1 MUHUMAJIbHA.

. HacTuiia HaXOAUTCSI B OCHOBHOM COCTOSIHUHM B TIPSIMOYTOJILHON OE€CKOHEYHO TITyOOKOW MOTEH-

[UaTbHOM siMe mprHO# |. HaliTi BeposITHOCTh HaXOKAEHHsI 3TO# YacTHIbl B obnactu 1/3 < x
< 21/3.

. DNEeKTPOH HAaXOJIUTCS B OECKOHEYHO TIIyOOKOM OJHOMEPHOM MPSIMOYTOJIBHOM MOTEHIUAIb-

HOM AIIHUKE IHI/IpI/IHOI>'I | . B xakux Toukax B HUHTCPBAJIC 0 < x < | moTHOCTH BCPOATHOCTHU
HaXOXJICHUA Ha IIEPBOM U BTOPOM SHEPTCTUUCCKHUX YPOBHAX OJII/IHaKOBa? Berancauts mioT-
HOCTB BCPOATHOCTH HJId 3TUX TOYCK. Pelienne nosscHUTH Ppa(I)I/I‘{CCKI/I.

. DNEeKTPOH HAaXOAUTCA B OECKOHEUHO TITyOOKOM OJTHOMEPHOM MPSIMOYToJbHON MOTEHIUATbHON

ssMe muprHOi | . OnpeneuTh cpeHee 3HaYeHUEe KOOPIHHATHI <X> AJICKTPOHA.
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5. DNEeKTpOH HAXOAUTCS B OECKOHEYHO TNIyOOKOM OJHOMEPHOM MPSIMOYT'OJHHOM IOTEHIMATb-
HOM stiuke mpuHOoi | = 0,5 HM. OnpeseauTs B 3JIEKTPOH-BOJIBTaX Pa3HOCTh AE HAaMHHU3IINX
SHEPreTUUECKUX YPOBHEW AJIEKTPOHA.

6. 3Has1, 4YTO HOPMHUPOBAHHAs COOCTBEHHAs BOJHOBAS (DYHKIUS, OMKUCHIBAIOIIAS OCHOBHOE COCTO-

sAHKE JJEKTPOHA B aTtoMe Bojopozaa umeer sug W(r) = e T/ (a, -niepBbIii OOpPOB-

3
Tag

CKUH paauyc), HAUTU cpellHee pacCTOSIHUE <I> 3JIEKTPOHA OT Spa.

7.HOpMI/Ip0BaHHaﬂ CcOOCTBEHHAsA BOJIHOBAs (bYHKI_[I/IH, OIMMCBIBAKOIAasA ABUXKCHHUE JJICKTPOHA B

1 —
OCHOBHOM COCTOSIHMH aTOMa BOJIOPO/Ia, HMEET BUI: Y(r) = r e /% (g, -
3
mTa
0

nepBbld OOpoBckuii paauyc). HaillTu ajis OCHOBHOIO COCTOSIHMSI aTOMa BOJIOpOJA CpeaHee
3HaueHue <U> NoTeHIaabHOM SHEPruu.
8. HopmupoBanHas coOcTBeHHasi BOJHOBas (DYHKIMS, OMMCHIBAIOLIAS JBUKEHHE DJICKTPOHA B

1 _
e T.{aﬂl (ao -

OCHOBHOM COCTOSIHMU aTOMa BOJIOPOJa, UMEET BUJI: Y(r)=

3
mag

nepBbiid 00poBCKUil paguyc). OnpenenuTb paccTosHUE I, HA KOTOPOM BEPOSITHOCTh HaXOXK/Ie-
HUS SJIEKTPOHA MaKCUMAJIbHA.

9. 3Ha$[, YTO HOpMHUPOBAaHHAs cOOCTBEHHAs BOJHOBAs (bYHKI_II/IH, OIIMChIBAromias JBHMXXCHHUC 3JICK-

1 _
TpOHA B OCHOBHOM COCTOSIHUU aTOMa BOJOPOa, UMEET BUJT Y(r) = re T/aq (a -
3
T
0

NepBbId OOPOBCKUI painyc), BEIUUCIUTH BEPOSTHOCTH TOTO, YTO 3JEKTPOH HAXOIUTCS BHYTPU
obyacTu, orpaHMYeHHON chepolt paguyca d,.
10.3Has, 4TO HOpPMHpPOBaHHAas COOCTBEHHas BOJHOBas (DYHKIIMS, OMMCHIBAIOLIAs JIBHXKEHUE
1 —
e T'r!aﬂ

J 3
Ty

(8, -miepBBIii OOPOBCKUI paguyc), BBIYUCIUTH BEPOATHOCTH TOTO, YTO SJIEKTPOH HAXOAUTCS
BHE 00J1aCTH, OTpaHUYEHHOM cdepoil paguyca do.

57eKTPOHA B OCHOBHOM COCTOSIHUM aTOMa BOJOPOJA, UMEET BUJ| Y(r) =

IIpoBepounasi padoTa o AUCHUILINHE
Bapmuanr 1.
1. Konbuo auamerpom D = 10 cM HaxoauTcss B OJHOPOJHOM MarHUTHOM noje (B = 200 mTn).
Onpenenuts MarHUTHBIA MOTOK @D, MPOHU3BIBAIOIINN KOJIBIO, €CJIN €r0 MNIOCKOCTH COCTaBIIs-

eT yron ff = 30° ¢ HaIpaBlIeHUEM JIMHUN UHIYKIUH.

2. TlpoBoanuk juHON | = 1 M IBMKETCS CO CKOPOCTBIO V = 5 M/C MEpHEHIUKYISIPHO JTUHUIM
HWHIYKIIUA OJTHOPOHOTO MAarHUTHOTO MoJis. OnpeaesuTh MarHUTHYIO UHAYKITUIO B, eClii Ha KOH-
[1aX MPOBOJIHMKA BO3HUKAET pa3HOCTh noteHmaios U= 0,02 B.

3. KonebaTenbHBIM KOHTYp COCTOUT M3 KOHAEHCATOpPA M KATYIIKA UHAYKTUBHOCTH. BBIUnCINTH
SHEPTHI0 KOHTYpa, €CIIM MaKCUMaJIbHAs CHJIa TOKa B KaTymike 1,2 A. MakcumalbHasi pa3sHOCTh
MOTEHIIMATIOB Ha 00KIanKax KoHjeHcaropa coctaisier 1200 B, yacrora konebanuii KOHTypa
1-10° ¢ [ToTepsiMmu HEprUM TPEHEOPEUD.

4. Ha KpuCTaJNTHYECKYIO ITACTUHKY KBapIla, BRIPE3aHHYIO MMapajlieIbHO ONITHYECKOW OCH, HOP-
MaJbHO MaJaeT cBeT ¢ IHHON BoNHBEI A = 600 HM. [Tokazarenu mperoMieHus] OOBIKHOBEHHOTO
N, ¥ HEOOBIKHOBEHHOTO N, JTydeil paBHBI N, = 1,544, n. = 1,553. KakoBa nomkHa ObITh TOIITH-
Ha 0 MIacTHHKHU, YTOOBI IPOM30IIIEN CABUT (a3 A ITHX Jydei Ha 7/27?

5. Ha Hempo3pauHblil 3kpaH ¢ oTBepcTHeM auameTtpa 0 = 1,8 MM HOpMalIbHO MajaeT IMJIOCKas
cBeroBas BoHa JuHOU A = 0,5 MxM. Touka HaGIIOEHUS PACTIONOKEHA HA OCEBOW JIMHUH U
ynaieHa ot 3kpaHa Ha paccrosuue | = 0,4 m. Onpenenuts uncio 30 DpeHenst, KOTopbIe
YKJIaJIBIBAIOTCSI B OTBEPCTHH, U pe3yabTaT nudpakuuu cBeTa Ha ocu. Kakue mpou3oiayt us-
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meneHwust, eciu | yBenmnuuts 10 0,8 m?
6. Ha gusnextpuk ¢ mokazarenem mpesnomiieHus: N = 1,54 nagaet ectecTBeHHbIM cBeT. Hailtn
yroJ NaIeHus JIy4ei, Mpyu KOTOPOM OTPAKEHHBIN CBET MOJIHOCTHIO MOJISPU30BAH.

7. B anekTponedn MOIMHOCThIO P = 20 kBT 10151 TEIIOBBIX MOTEPh Y€pe3 CTEHKH COCTABIISECT
n = 0,3. BHyTpeHHss noBepxHOCTh neun (mwromanas S = 1,0 M2) BBUJIO’KEHA OTHEYIIOPOM, I10-
rIoniaTeNbHas COCOOHOCTh KOTOporo paBHa A7 = 0,35. OnpeaenuTts, Ha KaKyro JUIMHY BOJTHBI
P HOMUHAIBHOM PEKUME PabOThl MPHUXOAUTCS MAKCHUMyM SHEPTUM W3IIy4CHUs, U HaUTH
MaKCUMaJIbHYIO CIEKTPaIbHYIO MIIOTHOCTh U3My4aTeNbHOCTH (R), 7)max, PACCUMTAHHYIO HA WH-
TepBaJ JUIUH BOJIH AL = 1 HM BOJIM3H Apmax.

8. Ha (oTosneMeHT ¢ KaToIOM M3 JIMTHS MagaeT CBET ¢ MAIMHOM BOmHBI A = 200 um. Haiitu
HaMMEHbIIEe 3HAUCHHUE 33/IePKUBAIOIICH pa3HOCTH MOTEHIUATOB Upin, KOTOPYIO HY>KHO IIPH-
JIOKUTH K (DOTOIIEMEHTY, YTOOBI MpeKpaTuth GpoToToK. Pabora BhIxoAa 31ekTpoHOB A = 2,3
3B.

9. Onpenenuts paaunyc nepBoi OOPOBCKON OpPOUTHI I} B aTOME BOAOPOJa U CKOPOCTDb JIBHKEHUS
AJIEKTPOHA V| Ha 3TOH OpOUTE. DIEKTPOH CUNTATh HEPEIATUBUCTCKUM.

10. Kakyro sHepruio HeoOX0AUMO JAOMOIHUTEIBHO COOOUIUTH 3JIEKTPOHY, YTOOBI €ro 1e0poii-
JIeBCKas JJIMHA BOJHBI yMeHbmuiack ot 0,1 am 10 0,05 am?

11. OnpenenuTs HETOYHOCTH AX B ONIPEICIICHUH KOOPAUHATHI DJIEKTPOHA, ABMXKYIIIETOCS B aTOME
BOZIOPOJIA CO CKOPOCTHIO V = 1,5-10° M/c, ecin omyckaeMasi HETOYHOCTH A V B ONpe/IeIeHAN
ero ckopoctu cocrasisieT 10 % ee BenuuuHbl. J{luameTp aToMa BoA0OpO/ia IPUHATH PABHBIM
yIIBOGHHOMY 3Ha4eHHIO OOPOBCKOTO pajauyca d, [IpuMeHHMO i1 MOHSITHE TPACKTOPUU B
JTAHHOM cliy4ae?

12. Yactuma B 0€CKOHEYHO MIYOOKOM OJIHOMEPHOM MPSIMOYTOJbHOM MOTEHIUATHHOM SIITHKE
mMpuHOU | HaXOAUTCs B BO30YKICHHOM COCTOSIHUU. ONpeenTh, B KAKUX TOUYKaX MHTEpBaa
(0 < x <) mIOTHOCTH BEPOATHOCTH HAXOXKICHHUS YaCTHIIBI MAKCMMAJIbHA 1 MHHUMAJIbHA.

Bapuanr 2.

1. MarHUTHBIM MOMEHT COJIEHOUA, BUTKH KOTOPOTO IJIOTHO IPUJIETAIOT IPYT K IPYTY, PABEH P
=2 A-M% Jmuna conenouaa pasua | = 0,4 m. HaiiTi MarHUTHBINA TOTOK @ CKBO3b CEYEHHE CO-
JICHOU 1.

2. KBazmpatHast paMka ceueHneM S = 60 cM” OMEIIeHa B OJHOPOJHOE MATHUTHOE IIOJIE C HHIYK-
nuen B = 0,6 Tn. Haiitu O/IC uHIyKIuu € B paMKe, BOSHUKAIOIIYIO IIPU YMEHBIIEHUU Mar-
HUTHOTO I0JIs B 2 pa3a B TeueHue 1 mc.

3. BbluMcauTh 3HEPruro KojaedaTeabHOro KOHTYpa, €CiM MaKkCHMajbHas CUJIa TOKAa B KaTyILKe
WHIYKTUBHOCTH 1,2 A, a MakcUMallbHasl pa3HOCTh MOTEHIIMATIOB Ha OOKIaJAKaX KOHAEHCATOpa
1200 B. TTeprox xoxebanmii kontypa 1-107° c.

4. B onsite IOHra paccrosnue d Mexay AByMs IIETSAMH, SBISIOUIMMUCS UCTOYHUKAMU KeJTO-
ro ceera (A = 600 um), paBuo 0,1 mMm. Onpenenuts paccTossTHUE AX MEXKY COCETHUMHU CBET-
JBIMU UHTEp()EPEHIIMOHHBIMU MTOJIOCAMHU, €CJIM UCTOYHMKH yAalleHbl OT 3KpaHa Ha 1 m. Ka-
KUM OyneT AX, ecM MCTOYHHMKH M 9KpaH MOMECTUTh B CPeAy € MOKa3zaTesleM MpeJoMIIeHus N
=1,3?

5. Ha y3kyro mens mmpusoit 0,05 MM nagaeT HOpMaIbHO NMapayIeIbHbIM Iy40K MOHOXpOMaTHYeE-
CKOTO cBeTa ¢ JUIMHOM BOMHBI A = 0,6 MkM. HaifTu mmpuHy HeHTpaibHOTO TU(PaKIMOHHOTO
MaKCHMMyMa Ha 3KpaHe, pacnoiokeHHOM B 0,5 M OT HIeNu.

6. ITy4ok ecTecTBEHHOIO CBeTa pacipocTpaHnsercs B Boae (N = 1,3) ¥ oTpaxaercss OT HOBEPXHO-
CTH CTCKJSTHHOM TutacTHHBI (N = 1,54), nexxame Ha qHe. Haiitu yriiel majieHus U mpeomiie-
HUS CBETA, €CJIM OTPAKEHHBIM CBET MOJIHOCTBIO NOJsApHU30BaH. Kakas 1o majgaroniero usiy-
YEeHUs OTpakaercs?

7. DHepreTudeckas CBETUMOCTh (M3Iy4aTelbHOCTH) aOCONIOTHO 4YepHOro Tena R, = 3,0-10°
Br/M”. Ha KaKyio JUIHHY BOIHBI Anax TPUXOIATCS MAKCHMYM CIIEKTPATBHON [TOTHOCTH H3ITy-
4aTeIbHOCTH ATOTO Tena?
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8. ®otoH ¢ sHeprueit £ = 10 3B magaer Ha cepeOpsHYIO MIACTUHY M BBI3BIBaeT (POTOIDEKT.
Onpenenuts UMITYJIBC P, TTOTYYECHHBIN TUIACTUHOM, €CJIM NPUHATH, YTO HAIIPABIICHUS JBUXKE-
HUS HoToHA U (HOTORNEKTPOHA JIekKAT HA OJHON MPSIMOHM, NEPHIEHIANKYISIPHON MOBEPXHOCTU

macTuHbl. PaboTa BbIxoza amekTpoHoB 4 = 4,7 3B.

9. Ilorenuuan noHu3auu aroma Bogopoaa ¢; = 13,6 B. Mcxoas u3 3Toro 3HaueHus, HAMTH 3Ha-

YeHHE MOCTOSIHHOM Pundepra.

10. Ilpu kakuX 3HAYECHHUSIX KMHETHYECKOW YHEPTHH AJICKTPOHA OIMOKa B OMpEIeICHUN 1e0poii-
JIEBCKOU JJTMHBI BOJIHBI Ap 110 HEPEIATHBUCTCKOM (hopmyrie He npeBbimiaet 10%?

11. OueHuth ¢ MOMOIIBIO COOTHOLICHHUS HEONpEeAEeNeHHOCTE MUHUMAJIbHYIO KHHETHUYECKYIO
SHEPTHUIO DJIEKTPOHA, TBUXKYIIETOCS BHYTpH cdepuueckoi obmactu auamerpom d = 0,1 HM.
OneHKy NpOM3BECTH B MPEANONIOKEHUH, YTO HEOMPEIEICHHOCTh Al panuyca cdepsl I' U He-
OTpeIeIEHHOCTh AP UMITyJIbCa P JIEKTPOHA HA TAaKOW OpOMUTE CBSI3aHBI COOTHOIIEHUSIMU: Al ~

ruAp ~p.

12. YacTuiia HaXOAUTCSA B OCHOBHOM COCTOSIHUM B MPSIMOYTOJBHOW OECKOHEUHO TIyOOKO# To-
TEHIMAIbHOMN siMe mupuHoi |. HaiiTu BeposATHOCTh HaXO0XIEHHUS 3TOM YacTUIlsl B 00aactu 1/3

<x < 2l/3.

KOHTpOJII)HBIG TCCTBI I IMIPOBCACHUA TCKYIICI'O KOHTPOJIA 110 UTOT'aM OCBOCHU A

JUCHHITINHBI

(TI/IHOBBIG TCCTBI COCTABJICHBI 110 MaTCpUaliaM CDez[epaJILHoro HHTCPHCT-2K3aMCHA

B c(epe BhICIIero oOpa3oBaHus)

KBaHTOBO-MexaHnueckas cuctema, oopa- (1. aToOM
30BaHHas B pe3yJIbTaTe B3aUMOACHCTBUS |2. AJIpO aToMa
AIIEKTPOHOB U SApa, MPEACTABISAET CO- |3, AJIEMEHTAPHYIO YaCTHILY
00ii: 4. MOJIEKYITY
VY camoopraHu3zyromencss cucteMbl oT-|1. OTKPBITOCTb
CYTCTBYET TaKasi XapaKTEPUCTUKA KAK .... |2. TEPMOJMHAMHYECKOE PABHOBECHE
3. HEJIMHEWHOCTD
4. JIUCCUIIATUBHOCTD
Cucremoo0pasyromuii paktop, KoTopbIit |1. AToMHas Macca
ObLI B3AT 32 ocHOBY /.M. MennaeneeBbiM |2, 3apsin saapa
pu pa3pabOTKe UM NEPUOTUIECKOM CU- |3. Macca simpa atoma
CTEMBbI XMMHUYECCKHUX DJIEMEHTOB, 9TO .... |4, 3apsia sapa atoma
BekropHnas BennunHa, Xapakrepusyromas (1. VHEpLUS
OBICTPOTY W HalpaBJICHUE JIBIXKCHUS B |2. CKOPOCTb
JTAaHHBIT MOMEHT BPEMEHHU, 3TO ... 3. rpaBUTALUSA
4. YCKOPEHHUE
HayuHoii peBomtoniuen Ha3bIBaIoT . ... 1 CKa4OK, IepeX0]T OT OAHOMU
Hay4YHOU KapTHUHBI MUpa K IPyrou
) TpaHc(opMaIuio cpeCcTB U UH-
CTPYMEHTOB HAYYHOTO TTO3HAHUS
3 MEePEBOPOT B TOCYJAPCTBEHHOM
yIpaBJIE€HUU HAYKOU
4 M3MEHEHHE B HAYYHOU CTPYKTYpe
' o0rmrecTBa
CornacHo cnenuaabHOM TEOpUH OTHOCH- |1. TPEXMEPHOE €AMHCTBO
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TCJIBHOCTH, IIPOCTPAHCTBO U BPEMA — 3TO

MHOTOMCPHOC MHOXKCCTBO

€JIMHBIN YEThIPEXMEPHBII
KOHTHHYYM

OJHOMCPHAsA MPOTAKCHHOCTD

CE€ €T0 IBIKCHUS, - 9TO

COBOK}’HHOCTB IMOCJIICAOBATCIBHBIX I10-
HO)KGHHﬁ, 3aHUMACMbIX TCJIOM B ITPOLCC-

HUJIeaJIbHOE IBMKCHHE

TPAEKTOPHSI

paBHOBECHE

PaBHOYCKOPCHHOC ABHIKCHHC

ABJACTCA ...

Crocobom CymICCTBOBAHUA MATCPUU

uHbOpMaIs U CO3HAHUE

MIPOCTPAHCTBO U BpEMsI

JABHKCHHC U BSaHMOHGﬁCTBHC

nall Rad I banl Pl el A b ol B

JIB>KEHUE B DIIEKTPOMAarHUTHOU
KapTUHE MUpa — 3TO ...

pacrpocTpaHeHHe AIEKTPOMArHUTHOTO

TI0JIS1 ¥ TIEPEMEIIICHUE 3aPsI0B

QJICKTPOMArdHuTHOI'O U3JTyYCHUSA
ABJIAKOTCA ....

2. pacnpocTpaHeHue nHhopmaIum
3. nepeMenIeHe MaTepruaIbHON TOYKU
4. NepeMEINICHHE TeJl B TPOCTPAHCTBE
. B mportecce paszBuTHS SHTpONUS 1 MOKET YBEITUIUBATHCS 1
OpraHusma ... YMEHBIIATHCS
YMEHBITIACTCS
YBEJIMUHUBACTCS
HE U3MEHSIETCS
. OnHOM U3 XapaKTepUCTUK a0Cco- OJIHOHAIPABJICHHOCTh
JIOTHOTO HBIOTOHOBCKOTO BpEMe- HEOJTHOPOTHOCTh
HU SIBJIIETCS €10 .... HEPABHOMEPHOCTH
00paTUMOCTh
. [Ipotiecc B3auMoeiicTBIS MOJIe- IpaBUTAIIOHHAS
KyJI U aTOMOB — 9TO XUMUYECKast
dhopma aBU- AJIEKTPOMarHuTHas
KEHUS MeXaHU4eCKas
. AHTPOTIOTEHHBIMH HCTOYHUKAMH pagapbl

MOJIAPHBIC CUSHUA

MarHuTHbIE OypHU

MOJIHHUH
[Tpornecchr quddepeHmanum u MCKJIIOYAIOT JIPYT JIpyra
HWHTETpaIlii B COBPEMEHHOM 3aMEHSIOT JPYT Ipyra

HayKe ...

JOTIOJHAIOT APYT Ipyra

OTPaHUYMBAIOT JIPYT Apyra

. KopniyckynsipHasi KOHUENIUA
cBeTa OblIa BIIEPBBIC BHIIBUHYTA!

JlexapTom

JleitOHUIIEM

[rolirercom

Ll Rad I el Bl Rad Bl fal bl el Eaud Fanl ol Bad S Fal Rl R Ead Bl Bl B

HrroToHOM
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. ®U3KKa OTHOCHUTCS K HAYKaM: T'YMaHUTapHBIM
TOYHBIM
€CTECTBEHHBIM
COIIMAIbHBIM
. Cpenu TeOpeTUYECKUX METO/I0B JIOTHYECKHUHU
HCCIIEIOBAHUS OTCYTCTBYET: MCTOPUYECKHUI
AKCIIEPUMEHTAJIbHBIN
JIETYKTUBHBIN
8. B3auMoieiicTBHE 3apsiKEHHBIX IrPaBUTAIMOHHYIO
YaCTHII MPEJCTaBISIET COOOM 3JIEKTPOMArHUTHYIO
bopMy ABUKEHUS XUMHUYECKYIO
MEXAHUYECKYIO

D. O06pa3 HanpaBJIEHHOTO JIMHEH-
HOT'O JIBJKCHUS XapaKTEePEH s
KapTUHBI MUpa

HEKJIACCUYECKOM KBAaHTOBOIIOJICBOM

KJIACCUYECKOU MEXAaHUYECKOU

IMOCTHEKJIACCUYECKOMN 3BOJIIOI.[HOHHOI>1

BHGKTpOMaFHHTHOﬁ

D. TpakTOBKa BpEMEHM B KJI1aCCH-
YECKOM MEXAHUKE BKJIIOYAET B CE-
0s1 mpeacTasieHue o (00)

CTpeJibl BpEMEHU

HAJIMYUU KOCMOJIOTHUYECKOM

OTCYTCTBUU OOBEKTUBHOMN

HaJIMYNUM IICUXO0JOTMYECKOM

HaJINn49nn TepMOI[I/IHaMI/I‘ICCKOﬁ

I[JBI rpaBUTallii HE ABJJIHACTCH
XapaKTCPHBIM:

NAJIbHOAECHUCTBHUE

CHJIBI OTTAJIKMBaHU

YHUBEPCAIBHOCTD

sl ad Il el Rl Bad Rl bal Pl el Dl bl ol Bead el Fanl ol Pad Il el Bl Bad B o

MaJiast MHTCHCUBHOCTD

[Tocnie mpoxXoXKAECHHUS TOUKH

BO3BpalIacTCAa B UCXOJHOC

OoudypKamuu cucTema . ... L. MOJIOKEHUE
5 CIIy4ailHO BBIOMPAET MyTh
HOBOT'O Pa3BUTHUS
3 HE MOJUUHSETCS 3aKOHAM
JeTepMUHNU3MA
4 MpeKpaniaeT B3auMOJICUCTBHE
C IPYTUMHU CUCTEMaMU
['maBHast 0COOEHHOCTh HAYKH — 1 3aBUCUMOCTH OT JJUYHOCTH
3TO €€ ..... HCCIIeIOBATEIIS
2. 00BEKTUBHOCTD
3 pEryJIMPOBAHUE CO CTOPOHBI
UJIC0JIOTUYECKOTO PYKOBOJICTBA
4 MOAYMHEHHOE PEJIUTUO3HBIM JI0OTMaM
MOJIOXKEHHE
Cpenu SMIIUPUYECKUX METOJOB 1. JIOTUYECKUU
UCCIIEIOBAHUSI UMEETCS: 2. HaOJII0/ICHNE
3. WHIYKTUBHBII
4. AHATUTUYECKU I
CuiibHOE B3aMMOJICICTBHE 1. 3JIEKTPOHBI
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HCIIBITBIBAIOT:

2. MIPOTOHBI
3. HEUTPUHO
4. (hOTOHBI

6. YKaxuTe HEBEPHOE yTBEP-
KJICHHUE ...

CKOpOCTh CBETa B BaKyyMe 3aBHUCHUT OT JIBUIKE-
HUS CUCTEMBI OTCUETA

CkopocTh CBETa B BaKyyMe OJHA U Ta K€E B JIIO-
001 MHEPIMATBLHON CUCTEME OTCUCTa

CKOpOCTL CBCTA B BAKYYMC HC 3aBUCHUT OT
ABHKXCHHS CUCTCMBI OTCYCTa U UICTOYHHKA CBE-
Ta

[IpenenbHast CKOPOCTH PACTIPOCTPAHCHUS B3aH-
MOJICHCTBUS OJIMHAKOBA B PA3HBIX WHEPIUAITh-
HBIX CHCTEMAX OTCUETA

. CyTb METOIa HHTEPIIPETA-
U1 B TYMaHUTapHOU Jes-
TEIILHOCTHA COCTOUT B .....

PACKpPBITUH LI€JIEN, MOTUBALIAM, CMBICTIA JEH-
CTBUH U MOCTYNKOB OT/ICJIbHBIX JIFOJICH

YCTAaHOBJICHUH aHATOMHYECKHX, (PH3H0I0THYe-
CKHUX IICUXOJOTHUECKUX OCHOBAHHUU YEJIOBEYE-
CKUX JTEUCTBUU

PACKPBITHH 3aKOHOB, YCTOHYMBBIX ITOBTOPSIO-
[IUXCS CBSI3€il B OOIIECTBE

PACKPBITUH 3aKOHOB, YCTOMYMBBIX IIOBTOPSIO-
IIUXCSI CBSI3€M B PUPOJIE

3aKoHBI COXpaHEeHUus (u3u-
YECKUX BEJIMYMH — YTBEp-
XKIEHUS, COTJIACHO KOTOPBIM

Mup B 11€I0M COXpaHSIET CBOC CYIIECTBOBAaHUE
OECKOHEYHO JOJITO

CyIiecTBYIOT TaKHe CBOHCTBA OOBEKTOB, KOTO-
pble HE M3MEHSAIOTCS HUKOT1a

Bce ¢usnueckrie BeIMUMHbBI COXPAHSIIOT CBOU
3HAYCHUS

3HauYeHUsI HEKOTOPBIX (PU3UUYECKUX BEJIMUMH HE
U3MEHSIOTCS ITPU OIPENIEIICHHBIX TPeo0pa3oBa-
HUSX

. BpGMH B IIOHUMAaHUHU TCOPUU
OTHOCUTCIIBHOCTHU — OTO ....

IMOCJIEA0OBAaTCIBHOCTD H3MCH€HPII>1, IMponcxons-
X B MAaTCPHUAJIbHBIX CPEaAaXx

CIIOCOOHOCThH YeJIOBEKAa MEpPEekKUBATH M YIOPS-
JIOYMBATh COOBITHSI OJTHO 32 JAPYTUM

JoOMbITHAs (opMa BOCHPHUATHS, TOTydaeMmas
YEJIOBEKOM IIPH POKJICHUU

YCTBCPTad KOOpAWHATA ABUKCHHUSA TCJIA

Hayunas peBosronust — 310

OYHT Hay4YHbIX pAOOTHUKOB IPOTUB
yCJIOBU pabOTHI M OIJIATHI TPYJa

rIIyOMHHBIC TIpeoOpa3oBaHUsl CIIOCOOOB MO3HA-
HUS
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3 KOpEHHAasi IEpeCTPOiika MPOMBILIIIEHHOTO
MIPOU3BOJICTBA
4 npeoOpa3zoBaHue rocyAapCTBEHHBIX U
aJIMUHUCTPATUBHBIX CTPYKTYD

[Tpumeuanue: J{ns oTBETa MOCTAaBbTE TAIOUKY B CPEIHEHN KOJOHKE OKOJIO UG PHI
1,2, 3 nmm 4.

AW N —

35.
36.
37.

TeMBI JOKJIAA0B:

AcTpoHOMMYECKAs KApTUHA MUPA U €€ TBOPLIBIL.

Bxnan otkpertuii I'. ["anumnes B eCTeCTBO3HAHHKE.

Bropoe Hauano TepMOAMHAMUKY U TEOPUS TEIUIOBOM CMepPTU BeeneHHou.

JleTepMuHU3M, HHAETEPMUHU3M, BEPOSTHOCTD, CIIy4allHOCTb B KJIACCUYECKOM, HEKIIACCHYe-
CKOH U IOCTHEKJIACCUYECKON KapTUHAX MUpA.

. 3aKOHOM€pHOCTI/I pa3BUTHA €CTCCTBO3HAHUA: OCHOBHBIC HMCTOPHYCCKUC CTaAWMU ITIO3HAHUSA

IIpuponer.

. 3aKOHEBI COXpaHCHHA B IIPUHIUIIBI CHMMCTPHUH.

3HavyeHne u (PyHKIIMHA HAyKd B COBPEMEHHOM OOIIECTBE.
Hcropust OCHOBHBIX OTpaciieil ectecTBo3HaHUs ((pu3nka, Xumusi, OMOIOTHS, TeHETUKA, KOC-
MOJIOTHSI, HAYKH O 3eMJIe, SKOJIOTHS U JIp.).

. MlcTopust OTKpbITHS 3JIEMEHTAPHBIX YaCTHII.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

KBaHTOBO-1OJIEBas KapTHHA MUpPA: CTAHOBJIEHUE U OCHOBHBIE IPUHIUIIBI.

CtpykTypa U KiaccupUKalrs SIeMEHTAPHBIX YACTHI]

Konnenuus npocTpaHncTBa 1 BpEMEHU: UCTOKH, SBOJIOLMS, IEPCIIEKTUBBI.
KonepHukoBCckas peBOIIOLUS U €€ METOI0JIOTHYECKOE 3HAUEHUE.

KopnyckynspHas u KOHTUHYaIbHasi KOHLETIIIMU ONMMCAHUS TPUPOJIBI.

KocMonorunueckas moaens pacimpenus: BeeneHHo.

Makc [li1ask 1 ero KBaHTOBO-MEXaHHYECKas TEOPHUSL.

Meramup: coBpeMeHHbIe acTpOPU3NIECKHE U KOCMOJIOTHYECKHUE KOHIIEIIUH.
Muxkpomup U MakKpoMup.

Hayunsie pesomonuu B XVII - XX BB.

OO6m1ast Teopusi OTHOCUTENLHOCTH: OCHOBHBIE HUJIeU U (huiocockas MHTEpIpeTaITusl.
OCHOBHBIE UJI€H, IPUHLIUIIBI U TTOHATHUS CIEUATBHON TEOPUH OTHOCUTEIBHOCTH.
OcCHOBHBIE TPUHITUITBEI KBAHTOBOW MEXaHHKHU.

Oco0eHHOCTH eCTECTBEHHOHAYYHOTO U TYMaHUTapPHOTO MO3HAHUSI.

OTtkpeiTus Ha pyoexe 20-ro Beka. CTaHOBJICHUE KBAHTOBOW U PENIITUBUCTKON (DU3UKH.
[ToHsiTHE M TPUHIIUIIBI CHHEPTETUKH.

[ToHsATHS CUMMETPUM U ACHMMETPHUU: UX 3HAYEHNE B €CTECTBO3ZHAHUM.

[TpunMn nononHUTENHHOCTH | eiizendepra.

[TpobGnema mpoucxoxaenust BceneHHoi B COBpeMEHHONW KOCMOJIOTHH.

[IpocTpaHCcTBO M BpeMs B KIIACCHUECKOM U HEKJIACCUUECKOW KapTHHE MUPA.

Pa3BuTHe ecTeCTBEHHOHAYYHBIX PEACTABICHUN B AHTUYHOCTH.

PazButue npeacraBieHuit 0 MaTepuu B UCTOPUH €CTECTBO3HAHMSL.

Pons HproTOHA B €CTECTBO3HAHUM.

Cummetpusi. OCHOBHBIE 3aKOHBI cUMMETpUH. CUMMETPHS B HEKUBOM U )KUBOM IIPUPOJIE.
CuHepreTuka — Hayka O CaMOOPTaHU3YIOIIMXCSl cucTeMax. Teopust caMOOpraHu3aluy U €€
OCHOBHBI€ MMPUHIIHUIIBI.

Cnaboe, cuiibHOE, SJIEKTPOMAarHUTHOE U TPABUTAIMOHHOE B3aUMOCHCTBUSI.
CoBpeMeHHbIe TPOOJIeMbI aCTPO(YU3HUKH.

CrnenuanbHasi TEOpUsS OTHOCUTEIBHOCTU: BO3HUKHOBEHHE, COJIEP)KaHNE, OCHOBHBIC WJIEU U
UX 3HAYEHUE.
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38.
39.
40.
41.
42.
43.

H
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CranoBnienne kBaHTOBbIX uael ot M.I1nanka no H.bopa.
Ctpoenue u sBosronus BeeneHHoi.

CrtpoeHue u 3BOIIOLUS 3BE3 L.

Teopust xaoca u mopsiaKa. DHTPOIUS.

OBoIOLMSA HAYYHON KapTHUHBI MUDA.

Dkonoruyeckue npooaemMbl COBPEMEHHOCTH.

TeMbl mpe3eHTAIMA:

KBaHTOBO-110JIEBAst KAPTHHA MUpPA: CTAHOBJIEHNUE U OCHOBHBIE PUHIIMIIBI.
CrtpyKkTypa U KiacCU(PUKAILUS HIEMEHTAPHBIX YaCTHII

KoHuenmus npocTpaHcTBa U BPEMEHH: UCTOKH, YBOJIIOLMSL, IEPCIEKTUBBI.
KonepHuKoBcKas peBOIIOIUS U €€ METO0JIOTHYECKOE 3HAUEHUE.
KopmyckynspHast 1 KOHTHHYalbHasl KOHLIETILUY OIMCAHUS IPUPOJIBI.
KocMonornyeckas Monens pacmupenus BeeneHHOo.

Makc [InaHk 1 ero KBaHTOBO-MEXaHUYECKask TEOPHUS.

Meramup: cOBpeMEeHHbIE acTPO(PHU3HIECKUE U KOCMOJIOTUIECKHAE KOHIICTIIIUH.
MukpomMHp 1 MakKpoOMUp.

Hayunsie pesomonnu B XVII - XX BB.

. OOm1as Teopust OTHOCUTENBHOCTH: OCHOBHBIC UeU U Gunocodckas HHTePIPETaIIHs.
. OCHOBHbIE U1, IPUHIUIBI U MIOHATUS CIELMATIBLHON TEOPUU OTHOCUTEIBHOCTH.

. OCHOBHBIE PUHIINIIBI KBAHTOBOM MEXaHUKH.

. OCOOEHHOCTH €CTECTBEHHOHAYYHOI'O U TYMaHUTAPHOTO MIO3HAHMUS.

. OtkpeiTs Ha pyoexe 20-ro Beka. CTaHOBJICHHE KBAHTOBOM U PENATUBUCTKON (DU3HKHU.
. IloHsATHE ¥ IPUHIUIIBI CUHEPTETHKHU.

. IloHATHS CUMMETPUU U ACUMMETPHUU: UX 3HAYCHUE B €CTECTBO3HAHUM.

. [Ipuanun nonmonmauTensHOCTH [ ei3enbepra.

. IIpobnema npoucxoxaeHus BeenenHoit B COBpeMEHHON KOCMOJIOTHH.

. IIpocTpaHCTBO M BpeMs B KJIACCUYECKON U HEKIIACCUYECKON KapTUHE MUpA.

. Pa3BuTue ecTeCTBEHHOHAYUYHBIX NPEICTABICHUN B aHTUYHOCTH.

. Pa3Butue npencrabieHnii 0 MaTepUM B HCTOPUU €CTECTBO3HAHMUS.

. Ponp HproToHa B ecTeCcTBO3HAHUM.

Bomnpocsl k 3auery (mpoBoauTcst B yCTHO#H (popme) (8 cemectp)

. MarauTHoO€ IOJIE. I/IHIIYKI_H/IH MarHuTHOTO IOJI. 3aKOH BHo—CaBapa—HanJIaca " €ro mnmpume-

HEHUE K pacyeTy MarHUTHOTO TOJISL.

. 3aKOH IIOJIHOTO TOKa AJI1 MAarHuTHOTO IIOJIA B BAKyyME€ (TeopeMa O OUPKYIEIOUU BCKTOpPaA

MarHUTHOM MHIYKIMK). Pacyer mosns coneHouna.

. I[eﬁCTBI/IC MArduTHOI'O II0JIA Ha ,Z[BI/I)I(YIJ_II/II‘/’IC$I 3apsa U Ha MIPOBOAHUK C TOKOM. Cuna HopeH—

na. Cuna Amrmepa.
MarHuTHbIf MOTOK. DIEKTPOMArHUTHAS WHIAYKIHS. 3aKOH 3JEKTPOMArHUTHON HHIIYKIIUU
(3akon Dapanes). 3akon Jlenna.

. SJ'ICKTpOMaF HUTHAasA HWHIAYKIOHWA. CaMOI/IHI[yKI_[I/IH. 3I[C CaMOMHAYKIHNHU. I/IHIIYKTI/IBHOCTB.

DHeprus MarHUTHOT'O TOJIS.

MaruuTtHoe nosze B BewecTse. /ua- u napamarnetuku. @eppomarueruku. ['ncrepesuc.
BuxpeBoe anektpuueckoe mnone. Tok cMmemeHus. YpaBHEHHs MakcBeiia B MHTErPaJbHON
dopme u B tupdepeHunansHoi hopme.

OneKTpOMarHuTHbIE BOJIHBI. CKOPOCTh PacHpOCTpaHEHUs 3JIEKTPOMAarHUTHBIX BOJIH. Bextop
YmoBa-IloiiHTHHTA.

. BonmHOBBIE cBOICTBA cBeTa. SIBIEHUS, MOATBEPKAAOIINE BOJIHOBBIE CBOMCTBA.
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10.

11.
12.

13.

14.

15.

16.
17.
18.
19.
20.

21.
22.

23.

24.
25.
26.

27.
28.
29.
30.

31.
32.
33.
34.

Wutepdepennus csera. KorepentHocts. MoHOXpoMaTHyHOCTh. CHIOCOOBI HAOIIOCHHS HH-
TepdepeHIun CBeTa.

Wutepdepennus cera. Konba HeroToHa.

Hudpakaus ceeta. [Ipunnun I'rolirenca-Openens. 3oub1 Openens. ['paduueckoe cioxeHne
amMIuTya npu qudpakuuu Openens. 30HHbIE MTTACTUHKH.

Hudpakuus PpayHrodepa ot menu. YcioBus HaOMIOAEHUS MAaKCUMYMOB M MHHHMYMOB
OCBEILEHHOCTH.

Judpakuuonnas pewerka. IlocTosHHas AMPPAKIMOHHON pemieTku. YcnoBue HaOIroAeHUs
IJIABHBIX MakcUMyMoB 1pu audpakiuu @Dpaynrodepa Ha TUPPaKIMOHHOH peEIIETKE.
Paznoxenue 6e10ro cBera B CEKTP ¢ HOMOILBIO AU(PPAKIMOHHON PELIETKH.

EcrectBeHHbIl 1 nTONspU30BaHHbIi cBeT. [lonspr3anus cBeTa Npu OTPAKEHUU U TIPEIOMIIE-
HUM B AUAJIEKTpUKeE. 3aKoH bproctepa. 3akon Maitoca. J[BoitHOE jTydyenpeioMIICHHE.
Hucniepcus cBera. Paznoxkenue 0enoro cBera B CIIEKTpP € TTOMOIIBIO TPU3MBI.

OnbITHOE 000CHOBAaHUE KOPITYCKYJISIPHBIX CBOMCTB CBETA.

TemoBoe nznydenue. 3akonbl Kupxroda. 3akonsr Creana-bonpmana u Buna.

®opmyna [lnanka.

®oroanekrpuueckuii dpdext. Buasl dorosrddexra. Buemnuii potorddexr. 3akon DiiH-
HmITeiHA I BHEIIHero ¢otodddexra.

OmnsiTel Pesepdopaa mo paccesnuto ansha-gactuil. SaepHas Moenb aToMa.

ITocrynartel bopa. Teopus aroma Bogopona no bopy. JlMCKpeTHbIE 3HaYE€HUsI YDHEPTUH JIEK-
TpPOHa B aTOME BOJIOPOAA.

KopnyckynsapHo-BOJIIHOBOM yann3M cBoicTB MaTepuu. ['unoresa JIyu ne bpoiinsa. @opmyna
ne bporis.

I'mnoresa I[lnanka. ®opmyna Ilnanka.

CootHomenue HeonpeaeneHnocren I eiizendepra.

MozenupoBaHue cOCTOSHUN MUKPOOOBEKTOB. OCOOEHHOCTH MMOBEIEHHS] KBAHTOBBIX COCTOS-
HUI.

OcHOBHOE ypaBHEHHE KBaHTOBOI MexaHUKU. BomHOBast GyHKIMSA, €€ CMBICIT U CBOWCTBA.
MoaenupoBaHU€e COCTOSIHUM € MOMOILIBIO ypaBHeHus [lpenunrepa.

Onucanue coCTOSTHUS U ABUKEHHSI MUKPOOOBEKTOB B KBAHTOBOM MEXaHMKE.

KBanrtoBbie uncna. [Ipunnun Ilaynu. 3actpoiika 3nekTpoHHBIX 0o0onouek. Tabnuua Menne-
JeeBa.

Hepapxus MatepuanbHbIX CTPYKTYp. Makpo-, MUKPO- U MEramup.

DJeMeHTapHble YaCTHIIbI, UX CBOIMCTBA M KJlacCU(UKaILIUSL.

dyHaamMeHTalnbHble (pu3nUeckue B3auMoieicTBus. [lepeHocunky B3auMo1eHCTBUI.
OcHOBHBIE NIOHATHS KBAaHTOBO-TIOJIEBOM KapTUHBI MUpA: €IUHCTBO KOPIYCKYJISPHBIX W BOJ-
HOBBIX CBOMCTB MaTepuu; PU3NYECKHE OIS KaK COBOKYITHOCTh KBAaHTOB, OOMEHHBIN Xapak-
TEp B3aUMOJICHCTBUS, B3aUMOIIPEBPAIAEMOCTb dJIEMEHTAPHBIX YaCTHUL.

4. MeToau4ecKkue MaTepHaJibl, ONpeae/siiolue Npoueaypbl oOlleHUBAHUS 3HAHUI, YMEHUI,
HABBIKOB M (MJIM) ONBITA [eATEJbHOCTH, XapPaKTepU3yWIUMX 3Tanbl (GopMHPOBAHUS
KOMIIEeTeHIIMH

OI_ICHI/IBaHI/Ie CTCIICHU OCBOCHUA O6y‘-IaIOIJ_II/IMI/ICH AUCHUIIIMHBL OCYIICCTBIIACTCA HA OC-

HoBe «llonmokxeHne o OaMIBLHO-PEUTUHIOBOM CHCTEME OLIEHKH YCIIEBA€MOCTU CTYICHTOB

MI'OVY».
[IIxama COOTBETCTBUS PEUTHHTOBBIX OIIEHOK MATHOAIILHBIM OIICHKAM
O1eHka 1o 5-0anabHOM cucTeMe Omenka 1o 100-
0aJIbHOH cUCTEME
5 OTJIMYHO 81 —100
4 XOPOIIIO 61 - 80

21



3 YAOBJIETBOPUTEIHLHO 41 - 60
2 HEYOBJIETBOPUTEIBHO 21-40
1 HEOOXOMMO MTOBTOPHOE M3YyUCHUE 0-20

B 3aueTHO-3K3aMEHALIMOHHYIO BEJOMOCTh U 3aYETHYIO KHHKKY BBICTABIISIOTCS OLIEHKH
1o NATHOAIIFHOM IIKaJIe M PpeHTHHIOBBIE OIICHKH B OaJuiax.

[Ipu nonay4yeHUH CTYACHTOM Ha 3a4€Te HEYAOBICTBOPUTEIHLHON OIICHKU B BEJOMOCTh BbI-
CTaBIsIETCS PEHTHHIOBas OlleHKa B Oayutax (<40 6ayioB), COOTBETCTBYIOMIAs (PAKTUYECKUM 3HA-
HUSM (OTBETY) CTY/CHTA.

O6miee konnyecTBO OaJI0B Mo AucuuIuinHe - 100 6amos.

MaxkcruManbHOE KOJIMYECTBO OajUIOB, KOTOPOE MOXKHO HaOpaTh B TEUEHHE CEMEeCTpa 3a
MIOCEIIaeMOCTh, BBIIIOJIHEHHE JTAOOPATOPHBIX, MPAKTHUECKUX U JIOMALIHUX PadOT, TECTUPOBAHHUE
u pedepar u at.4. — 60 b6annos.

3a nocewenue 1eKYUOHHBIX 3AHAMUL U HANUCAHUE KOHCNEKMO8 00YYaAlouWulics Moxcem
Habpamv maxcumanvro 10 6annos.

3a evinonnenue domawHux 3a0anull (peuterue 3a0ay) oOy4AOWUNIC MOdCem HAOpamo
maxcumanwvro 15 6annos (2 3a0anus no 1,5 6annos).

3a nodecomosky npezenmayuu (Kypcogou pabomovl) no OUCYUNIUHE 0OVUAIOWULCA MO-
Jicem Habpamov Makcumaivho 15 6annos.

3a nodeomoexy doxnada obyuarowuiics modicem nabpamo maxcumanvio 10 6annos.

3a mecmuposanue obyuarowuiica modcem Habpams maxcumanvio 10 6annos (10 me-
CMoewIX 60Npocos no 1 banny 3a Kkaxcowlii).

Makcumanvuas cymma 6anos, komopule 00y4aOWuUIics Modcem Habpams npu coave 3a-
yema, cocmasnsem 40 6annos.

Jliig cnaym 3ayeTa Mo AMCHMILTUHE HEOOXO0IMMO BBIMOJIHUTH Bce TpeOyembie TabopaTop-
HbIe pabOTHI (MOJIYYUTH JOMYCK K 3aUeTy y MpenoaBaTess, MPOBOJUBIIETO J1a00paTOpHbIE pa-
60Tb1). CyliecTBEHHBIM MOMEHTOM SIBJISIETCS TTOCEIIAEMOCTh 3aHATHI (B CiIy4ae MPOIYCKOB 3a-
HATHIA TpeAronaraercs 0ojee NopoOHBIH OMPOC MO TeMaM MPOMYIIEHHBIX 3aHiaThii). Ha 3ader
BBIHOCUTCSl MaTepHall, U3jJaraeMblii B JIEKIIMOHHOM Kypce€ U paccMaTpuBaeMBbIl Ha npaxmuue-
CKUX U 1abopamopHulx 3ausmusx. [ momydeHHs 3adeTra Halo NMPaBHIBHO OTBETUTH Ha He-
CKOJIBKO MOCTABJICHHBIX BOMPOCOB.

Cmpykmypa OyeHuearusl sadvema

Yposuu ouenn- | Kpurepuu oueHuBaHus banabl
BaHUA

[TonmHble ¥ TOYHBIE OTBETHI Ha Bompockl CBOOOAHOE BiaZieHHE OC-
HOBHBIMH TE€PMHUHAMHM U MOHATHSIMM Kypca; IOCJIENOBATEIbHOE U
JIOTUYHOE M3JI0KEHUE MaTepHaja Kypca; 3aKOHYEHHBIE BBIBOIBI U
000011IeHUsI IO TEME BOIPOCOB; MCUEPIBIBAIOIINE OTBETHl HA BO-
IIPOCHI IIPH C/IadYe 3a4eTa ¢ OLICHKOM.

[ToytHBIE W TOYHBIC OTBETHI BONMPOCHI. 3HAHUE OCHOBHBIX TEPMHUHOB
3 Y TOHSITUM Kypca; MOCJIEeIOBATEIbHOE U3JI0)KEHUE MaTepuaia Kyp- 11-40
aumetto ca; ymMeHue (GOpMyITHPOBATh HEKOTOPBhIE OOOOIIEHUSI MO TEME BO-
MIPOCOB; AOCTATOYHO IMOJIHBIE OTBETHI Ha BOMPOCHI MIPH Ccllaue 3a4eTa

C OLICHKOH.

[TonHbI M TOYHBIA OTBET Ha OJMH BONPOC. Y JOBJIETBOPUTEIBHOE
3HAHWE OCHOBHBIX TEPMHUHOB U MOHITUN Kypca; YIOBIETBOPUTEIb-
HOE€ 3HAHHWE W BJIAJICHHE METOJAaMU M CPEACTBAMM PEUICHUS 3aj1ady;

HCOAOCTATOYHO IIOCIACAOBATCIIBHOC H3JIOKCHUE MaTCpHaia Kypca;
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yMeHue (popMynupoBaTh OTIENbHbBIE BBIBOABI M 000OIIEHHUS 1O Te-
M€ BOIIPOCOB.

He 3aumeno HETIOJIHBIN U HETOYHBIA OTBET HA OJIMH BOIIPOC OMJIETa U MEHEE. 0-10
Kpumepuu u wixana oyenusanus oomawineli pabomul no peueHuio 3a0a4
Kpurepnit bannb
Perienue 10rmuecku BBICTPOSHO M TOYHO M3JI05KEHO, SICEH BECh XOJ1 PACCYXICHUS 5
[IpencraBieHo pemeHue 3a/1a4 HECKOJIBKUMH CIIOCO0aMu (€CIIM 3TO BO3MOXKHO) 5
OTBeT Ha KaK/IbIi BONPOC (3a7jaHNe) 3aKaHYMBACTCS BEIBOJOM 2,5
Odopmienne cooTBeTcTBYeT 00pasimy. [IpeacraBieHb HEOOXOAUMBIE TAOTHIIBI U CXEMBI 2,5
[lo pe3ynbraram OLIEHHBAaHUS 00YYAIOIUNCA MOKET MOTYUUTh:
[ToporoBsrif ypoBeHb — 110 8 OaJLIOB;
[IponBunyThIil ypoBeHb — 12-15 Ganos.
Kpumepuu u wikana oyenusanus koncnekma
Kpurepniit bauer
TekcT KOHCIEKTa JIOTHYECKH BBICTPOSH U TOYHO M3JI0KEH, SICEH BECh XOJ] pacCyKICHHUSI 0,5
JlaHbl OTBETHI HA BCE MOCTABJICHHBIE BOIIPOCHI, U3JI0KEHBI HAYUYHBIM SI3BIKOM, C npumeHe- | 0,5
HUEM T€PMUHOJIOTHH
OTBeT Ha KaXIblil BOIPOC 3aKaHUYMBATHCA BBIBOJOM, COKpAIIEHUs CIOB B Tekcrte orcyT- | 0,5
CTBYIOT (MJIM HUCIIOJIb30BAHbI OOIICTIPUHSTHIC)
OdopmiieHne cooTBeTcTBYeET 00pasiy. [IpencTaBieHsl HEOOX0IMMbIE TaOJIUIbI U CXEMBbI 0,5
ITo pe3ynbTaTam OllEHHBAaHUS O0YYAIOLINICA MOXKET MOTYYHTh:
[Toporosslii ypoBeHb — 110 1 Oamna;
[TpoaBuHyTHIM ypoBeHb — 1,5-2 6ama.
Kpumepuu u wxana oyenusanus peghepama (0oxnaoa)
Kpurepuit baer
00630p UCTOYHUKOB NHPOPMAITUI 2,5
Jloruka u3nokeHus: maTepuaa 2,5
Y6enurenbHOCTh CHOPMYITUPOBAHHBIX BBIBOJIOB 2,5
KagecTBO odopmiieHus 2,5
ITo pe3ynbTaTam OlLlEHHBAHUS O0YYAIOLIUICS MOKET MOTYyYUTh:
[ToporoBsrif ypoBeHb — 710 5 6aJTOB;
[TponBuHyTHI ypoBeHb — 8-10 Ganos.
Illkana oyenusanus mecma
IToka3atenb OTMETKA
Bremonaeno no 40% 3amaauii 4
Boinonneno 41-60% 3ananunii 6
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Bremosaeno 61-80% 3amanni 8

Beimosineno 6onee 81% 3amanuin 10

Kpumepuu u wKaia oyeHuearus pa60mbl cmyc)eHmoe HA TEKYUAX U NPAKMUYECKUX 3AHAMUAX

Ikamna

[Toka3zarenu cTeneHn 00y4eHHOCTH

3,5 Gamia

[TprucyTcTBOBAN HA 3aHATHH, CIyIIAJ, CMOTPEJ, 3alMCHIBAN O]l AUKTOBKY, IEpenu-
CBIBAJI C IOCKH H T.II.

OTnnyaeT Kako-110o0 npouecc, 00bEKT U T.II. OT UX aHAJIOTOB TOJIBKO TOI'/a, KOTAQ|
MY MX MPEIbSBISIIOT B TOTOBOM BHJIE.

1 Gamn

3amoMHUIT OOJBIIYIO YaCTh TEKCTA, MIPABWII, ONIPEICICHHI, (OPMYTUPOBOK, 3aKOHOB
U T.I1., HO OOBSCHUTH HUYETO HE MOXKET (MEXaHUYECKOE 3alIOMUHAHUE).
JIeMOHCTpHpYET TIOJITHOE BOCIIPOU3BECHIE N3YICHHBIX TIPABUII, 3aKOHOB, POPMYIIH-
POBOK, MaTeMaTHYEeCKHX W WHBIX (OPMYJ U T.I., OJHAKO 3aTPYAHSETCS YTO-THOO]
OOBSICHUTD.

1,5 6amta

OOBsICHSIET OTACJIBHBIC ITOJIOKCHUA YCBOGHHOﬁ TCOPHUHU, MHOI'’IA BBIIIOJIHACT TAKHC
MBICJIMTCJIBHBIC OIICpali, KaK aHaJIM3 U CUHTC3.

OTBeuaeT Ha OOJIBIIUHCTBO BOIIPOCOB IO COACPIKAHHUIO TCOPUU, ACMOHCTPUPYS OCO-
BHAHHOCTb YCBOCHHBIX TCOPECTUYCCKUX 3H3.HI/II71, IMPOABJIAA CIIOCOOHOCTBH K CaMOCTOSI-
TCJIBbHBIM BbIBOJaM H T.II.

2 dajuta

YeTKo M JIOTUYHO H3JIaraeT TEOPETHUUECKU MarepHuall, CBOOOIHO BJIAJCET MOHATHUS
MU 1 TEPMUHOJIOTHEHN, CIIOCOOEH K 0000IICHNIO U3J10KEHHOW TEOPUH, XOPOLLIO BUIHUT
CBSI3b TEOPHUH C IIPAKTUKOM, yMEET IPUMEHUTD €€ B IPOCTEUIIINX CIIYqasiX.
JleMOHCTpHpYET MOJIHOE TOHUMAaHUE CYTH M3JI0)KEHHON TEOpUH U CBOOOIHO IpUMe-
HsIET €€ Ha MPAKTUKE. BBINOIHAET MOYTH BCE MPAKTUYECKUE 3aJaHUsl, HHOI/AA IOy C-
Kasi He3HauUUTeNbHbIE OIIMOKU, KOTOPBIE CaM U MCIIPABIISET.

Jlerko BBIOJHSAET IPAKTUYECKHUE 3a/1aHKs HA YPOBHE IIEPEHOCA, CBOOOJHO ONEPUPYs
YCBOCHHOH TEOPHEN B MPAKTUYECKON ACSITEIbHOCTH.

OpuruHanbHO, HECTAHJAPTHO MPUMEHSET IOJyYE€HHbIE 3HaHMSI Ha IpPaKTHUKE, (op-
MUPYsI CAMOCTOSITENIbHO HOBBbIE YMEHUS Ha 0a3e MOJIYYeHHBIX paHee 3HaHUM U cop-

MHWPOBAHHBIX YMGHI/Iﬁ 1 HAaBBIKOB.

Kpumepuu oyenusanus npezenmayuii (6anivi)

HapaMeTpH OLICHUBAHUWA IMTPE3CHTAIUN OaJIbl

CBsI3b TEMBI MMpEe3CHTalnu C HpOFpaMMOﬁ nu y‘le6HHM IIJIaHOM

COI[Cp)KaHI/IC MMPpE3CHTalU.

3aKiro4eHre Ipe3eHTaluu

I'paduueckas nadopmarus (WILITOCTpALMU, TpapUKH, TaOIMUIIbIL, AUATPaMMBI U T.1.)

1
1
1
[Tonaya Marepuana NpoeKTa — MPE3ECHTALMH 1
3
2

Hanuyre uMnopTupoBaHHBIX 0OBEKTOB U3 CYHIECTBYIOIUX HU(POBBIX 00pa3oBa-
TeJIbHBIX pecypcoB U nmpuioxkenuit Microsoft Office

['padpuaeckuit qu3aitn

TexHuueckas 4acThb 2
D¢ dekTrBHOCTH TPUMEHEHHS IPE3EHTAMK B y4eOHOM Ipoliecce 2
HTorosoe konn4yecTBo OaJIoB: 15
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