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1. [lepeyeHb KOMMETEHIHI ¢ YKa3aHHeM 3TanoB ux GopMHUPOBaHHs B MpoLecce 0CBOEHUs!
oOpa3oBartesibHOIi nporpammbl. (M3 PIT]I)

N3yuenne nucnumumHbl «EcTeCTBEHHO-Hay4Hasl KapTHHA MHUpa» IMO3BOJIsiET cHOPMHUPO-
BaTh y 0AaKaIaBpOB CIEIYIOIINE KOMITCTCHIH/

Koa u HauMeHoBaHne KOMIIETEHIIMH

dranbl popMUpPOBAHUS

OIIK-8 — ciocobeH oCyIIEeCTBIIATh MEAaroru-

YECKYIO ACATCIBbHOCTE HAa OCHOBE CIICIIMAJIb-
HBIX HayYHBIX 3HAHUH

1. PaboTa Ha y4eOHBIX 3aHATHAX (JIECKIUH, J1a-
6opartopubie padoThl) (Temsr 1-34)
2. CamocTrosTenpHas paboTta (JloMalIHue 3a/a-

HUS)

2. Onucanne noka3sareJsieil 1 KpUTeprueB OLCHUBAHUS KOMIIETEHIMIA HA Pa3/JIMYHBIX ITanax
ux (popMupoBaHMS, ONIUCAHNE IKAJ OLleHUBAHUS

OuenuBaemble c;gg;f:;;_ Jran Onucanue Kpurepuu Mxana
KOMIIETEeHIINH ¢hopMupoBanus noxasareJei OLICHUBAHUSA |OLEHHBAHUS
BAHHOCTH
1. Pabora Ha|3HaeT:
Y4EeOHBIX 3aHATHSX. - XapakTepucTuKy JimyHocT-| [locemenwue,
2. CamocTos- HBIX, METANpeIMETHBIX H| KOHCIIEKT, NO-
TeNpHas padora. NpPEIMETHBIX  Pe3yJbTaToB| KJaJl, IPE3eH-
00pa3oBaTeNbHON JiesiTeNb-| Talusl, pele-
HOCTH B KOHTEKCTE B MNpeA-| HHeE 3a1ad,
METHO# 00J1acTu TECTBI, 3a4YET
Ymeer:
. -OKa3bIBaTh aJPECHYIO Meaa- 41-60
OIIK-8 [Moporosbrii

TOTMYECKYI0 MOMOUIb U MOJI-
JEPKKY 00yIaroIuMCs
Baaneer:

- CHOCOOHOCTBIO H OTIBITOM
MPUMEHEHHUSI B IPEAMETHOM
00JTacTH Pa3IMIHBIX CIIOCO-
00B OKa3aHHUSA aIPeCHON
Mearornyeckoi NoMoIy u
TIOJIJIEPKKH 00yHaroIUMCS




1. Pa6ora Ha| 3Haer: Ilocemenue,

y4EOHBIX 3aHATHSX. - XapaKTEePUCTHUKY JMYHOCT- | KOHCHEKT, 10-

2. Camocros- HBIX, METAIPEIMETHBIX U KJIaJ1, Ipe3eH-

TenbHast padora. MPEIMETHBIX Pe3yJIbTaTOB Tanys, pemre-
00pa3oBaTeIbHOM aesTeNnb- HHE 33]1a4,
HOCTH B KOHTEKCTE B IPEJ- | TECTHI, 3a4eT

METHOM 00/1aCTH; CIIOCOOBI
OKa3aHHs UHIUBUAYATHOU
MeIarOrMYECKON TTOMOIIH U
MOIICP>KKH 00yJarOIUMCs B
3aBHCHUMOCTH OT UX CIIOCO0-
HOCTe#, 00pa30BaTEILHBIX
BO3MOKHOCTEH U MOTPEOHO-
cTei.

Ywmeer:

- OKa3bIBATh aJIPECHYIO I1e-
JArOTUYECKyTO TIOMOIIb U
MTOIACPIKKY 00YJatOITIMCS, 61-100
B 3aBHCUMOCTH OT UX CIIO-
coOHocTel, 00pa3oBaTesnb-
HBIX BO3MO>KHOCTEH U IO-
TpeGHOCTEH, B Ipolecce
JOCTUKCHUA ME€TAalIpEAMET-
HBIX, TPEAMETHBIX U JINY-
HOCTHBIX PE3yJIbTAaTOB.
Baaneer:

- CITOCOOHOCTHIO M OTIBITOM
MIPUMEHECHHUS B TIPEIMETHOM
00JTacTH Pa3IMIHBIX CIIOCO-
0OB OKa3aHUs alPeCHON
MeIaroru4eckoi moMoIy 1
HOAJEPKKU 00yUaroIUMCs B
3aBUCHUMOCTH OT X CIOCO0-
HOCTEH, 00pa3oBaTeIbHbBIX
BO3MOXXHOCTEH 1 MOTPeOHO-
cTe.

IIponBunyTHIN

3.

TunoBbie KOHTPOJIBHBIC 3aJlaHUs WUJIU HHBIC MaTEpHaAJIbI, H606X0}IHMbIe AJIA OLICHKH

3HAHMI, yMeHUIi, HABBIKOB M (MJIM) ONBITA /IeSITeIbHOCTH, XapaKTepPHU3yIOILIUX 3Tanbl ¢op-
MHMPOBAaHMS KOMIIETEHINI B NpoLecce 0CBOeHHs 00pa3oBaTeIbHOI MPOrpaMMbl

3amavu 1/ NPOBEPOYHBIX PadoT

Ilomox éekmopa maznummnon unoykyuu. Konmyp ¢ mokom ¢ macnummnom none

1.

Koneo auamerpom D = 10 cM HaxonuTcs B OJHOPOAHOM MarHUTHOM mose (B = 200 mTin).
Onpenenutb MarHUTHBIM NOTOK @, MPOHU3BIBAIOIINI KOJIBIIO, €CIU €ro INIOCKOCTh COCTABIIS-
et yron A= 30° ¢ HanpaBICHUEM JIMHAIN MHIYKIHH.

. MarHuTHBIE MOMEHT COJICHOMJIA, BUTKH KOTOPOrO IUIOTHO MPWJIETAIOT APYT K JIPYry, paBeH

Pm =2 AM2 JuunHa conenonya paBHa | = 0,4 M. HaiiTu MarHuTHBIN OTOK @ CKBO3b CCUCHHE
COJICHOMIA.

. B omHOpO1HOM MarHuTHOM 1os1e ¢ uHaykiuen B = 0,3 MTin HaxoauTes MIIOCKUH KBaJPATHBIM KOH-

TYyp €0 cTopoHOi @ = 10 cM, B KOTOPOM MOAJIEPKUBAETCS MOCTOsIHHAs cuia Toka | = 6 A. Inoc-
KOCTh KOHTYypa NEepHEHAUKYISpHA JTUHUSIM MAarHUTHOM MHAyKuuu. OnpenenuTs paboTy, He-
O6XO,HI/IMYI-O I IEPEMECIICHUA KOHTYpa U3 MAarHUTHOT'O IIOJIA B 00J1aCcTh MMpOCTPAHCTBA, I'AC
I10JI€ OTCYTCTBYET.

. B 01HOPOJIHOM MarHMTHOM MOJI€ C UHAYKIHMEN B HaXOAUTCS MIIOCKHUI KBaJpaTHBIA KOHTYpP CO

cTopoHO# @ = 10 cM, B KOTOPOM TOAIEP>KUBAETCS MOCTOsIHHAS cuia Toka | = 6 A. TlnockocTs
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KOHTYypa MepHeHIUKYISIpHA JIMHUSIM MarHUTHOW MHAYKUUU. OmpeaenuTh MAarHUTHYIO UHAYK-
LU0 MOJIA B, eciu py NepeMelieHuH KOHTYpa U3 MarHUTHOTO TOJis B 00J1aCTh MPOCTPAHCTBA,
IJIe TI0JIe OTCYTCTBYET, Obliia coBepieHa padora A = 0,03 Jx.

. IInoCcKuii KOHTYp MOMENIEH B OJTHOPOJAHOE MarHuTHoe noje ¢ uaaykuuet B = 20 mTn. I[lpu
IIPOITYCKaHUM uepe3 KOHTYp Toka | oH npuoOpeTraeT MarHUTHBII MOMEHT Pry = 0,05 A, opu-
SHTHPOBAHHBIN B HAIIPaBJICHUU MarHUTHOTro nojsi. CoxpaHsisi HEU3MEHHOM CHIIy TOKa KOHTYP
IIOBEPHYJIM TaKUM OOpa30M, YTO €0 MArHUTHBI MOMEHT OKa3ajics pa3BepHyThIM Ha 180°.
Onpenenutpb, Ha CKOJIBKO MPU ATOM U3MEHUJIACh MOTEHIIHAIbHAS SHEPTUs KOHTYpa /1.

. [Inockuit kouTYp momaaso S = 100 oM, 4yepe3 KOTOPBIM MPOMYCKAaKT MOCTOSHHBIN TOK CH-
noit | = 12 A momeleH B OTHOPOIHOE MarHuTHoe nojie ¢ uaaykuue B = 20 mTi. [TnockocTs
KOHTYypa MepHeHANKYIsIpHa TUHUSAM MarHuTHOW mHAyKnuu. Kakas paborta Oynmer coBepiieHa
IpU HOBOPOTE IJIOCKOCTH KOHTYpa Ha 45°,

. Butok, B KOTOpOM nojiep>kuBaeTcs oCTossHHas cuiia Toka | = 50 A, nomenieH B 0AHOPOJHOE
MarHuTHoe rose ¢ uHayknuet B = 0,3 Tin Takum oOpa3oM, 4TO JUHUHU MAarHUTHOW WHIYKIIHH
cocTaBIAIOT yroi o, = 45° ¢ mockocThio Konbua. Juamerp sutka d = 10 cm. Kakyro paboty A4
HY)KHO COBEPIIUTH JUISI TOTO, YTOOBI M3MCHHTHh KOH(QUTYPAIMIO KOHTypa C KOJIBIIEBOH Ha
KBaJIpaTHYIO MIPH HEU3MEHHOM JJIMHE TPOBO/IA.

.Pamka ¢ Tokom | = 12 A, comepxamias 50 BUTKOB MpoOBOa, TOMEIIEHA B OJHOPOJIHOE Mar-
HUTHOE nosie ¢ uuayknueit B = 200 mTn takum 06pa3oM, 4TO MIOCKOCTh PAMKHU MEPIICHIUKY-
JIpHA JTMHUAM MATHUTHOM MHAYKIMH. IIpu moBopoTe miockoctd pamku Ha 90° Gbuia cosep-
meHa padota 4 = 6 JIx. Haiitu mmomiaap paMKH.

. Pamka ¢ Tokom | = 12 A, cogepxkamass 50 BUTKOB IIPOBOJIa, TOMEIICHA B OJHOPOIHOE Mar-
HUTHOE mosie ¢ uHaykuuedn B = 0,4 Tn Takum 00pa3oM, 4TO TIOCKOCTh paMKU MEPIEeHIUKY-
JIipHA JUHUSAM MarHUTHOM mHAykuuu. [lmomans pamku 100 eM? Kaxkyto paboty HYXHO cO-
BEPILUTE, YTOOBI TIOBEPHYTH IIOCKOCTh paMKH Ha 60°,

10. Pamka ¢ Tokom | = 12 A, comeprkaras 50 BUTKOB MPOBOJA, MMOMEIIEHA B OJHOPOAHOE Mar-

HUTHOE TI0JIE ¢ UHAYKIHMEH B TakuM 00pa3oM, YTO IUIOCKOCTh PAMKH MEPIEeHAUKYIISIPHA JTMHUSM

MarHuTHoU uHAyKIwH. [Tnomans pamku 100 oM ITpu noBopoTe miockocty pamku Ha 30° Tpeby-

ercsl coBepIInTh padoTy B 3 [x. Onpeaenuts BETMUUHY MAarHUTHON WHIYKIIUY TTOJIS.

InekmpomazHumnas uHOYKyuA

. IIpoBognuk mmuHO# | = 1 M IBHXKETCS CO CKOPOCTBHIO V = 5 M/C NEPIEHIUKYISPHO JTUHHUIM
MHIYKIMHA OAHOPOJHOTO MarHUTHOT'O TOJIS.

Onpenenuts MarHUTHYIO MHIYKIMIO B, €ClIM Ha KOHLAX MPOBOIHKMKA BO3HUKAET PAa3HOCTh MOTEH-
muastos U= 0,02 B.

. KBanparnas pamka ceuenuem S = 60 cM? moMerieHa B OJIHOPOJIHOE MarHUTHOE TOJI€ C UHIYK-
uuet B = 0,6 Tn. Haiitu 9JIC uHayKIMK € B paMKe, BOSHUKAIOIIYIO IIPU YMEHbIIEHUU Mar-
HUTHOTO IOJIS B 2 pa3a B TeueHue 1 mc.

. [IpoBosmiee kombITo mIomanapio S = 40 cm? paBHOMEpPHO Bpamaercs ¢ yactroto N = 50 cls
OJTHOPOJIHOM MarHWTHOM nosie ¢ uaaykuueid B = 0,5 Tun. Onpenenuts Makcumanbnyro 3C
WHIYKIHHU €j, BOSHUKAIOILIYIO B KOJIBIIE.

. B omHOpOtHOM MarHuTHOM TioNte ¢ mHayknuer B = 300 mTir paBHOMepHO ¢ wacToTo @ = 50
pan/c Bpamaercsi mpoBoIsIIUil crepkensb uHON | = 0,6 M. [TockocTh BpalieHus CTepiKHS
MEPIEeHIUKYIIIpHA JTUHUSAM MarHUTHOW MHIYKIIMH, @ OCh BPAIICHUS MPOXOAUT Yepe3 OJUH U3
ero KoH1oB. OnpenenuTs NHAYIUPYEMYIO Ha KOHIAx crepxkHsa DC HHIyKIuH €.

. KBanparnas pamka co ctoponoii a = 10 cm u3 npoBoja conportusienuemM R = 0,02 Om nome-
IeHa B OJHOPOJHOE MarHUTHOE ToJie ¢ uHaykiuen B = 0,6 Tn takum 0O6pa3om, 4TO JTUHUH
MarHMTHON MHAYKLUHU NEPHEHAUKYJSAPHBI IUIOCKOCTH paMKH. ONpenenuTh BEIUYHMHY DJIEK-
Tpuueckoro 3apsga Q, KOTophlil mpoTeder 1o pamke mpu ee mosopote Ha 90° Bokpyr ocu,
MIPOXOALIEH Uyepe3 OAHY U3 CTOPOH PaMKH.

. Konbp1io u3 MenHOro nmpoBojia painycoM 5 ¢M MOMEIIEHO B OJHOPOJHOE MarHUTHOE MoJie C
uHaykuei B = 0,3 T takuMm 00pazom, YTO MIIOCKOCTh KOJIbIA COCTABISIET yroi 3 = 60° ¢ -
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HUSMU MarHuTHOW mHAyKuuu. Comporusnenue konbiia R = 0,2 Om. Onpenenuts 3apsia Q,
KOTOPBIN MTPOMUJIET MO KOJIBILY, €CJIM BBIKJIIFOYUTh MAarHUTHOE IOJIE.

7. B 0HOPOTHOM MAarHWTHOM IIOJIE CO CKOPOCTBIO V = 25 M/C, IEPIEeHIUKYISIPHON HapaBICHUIO
MAarHuTHON MHAYKIIMH, IBHKETCS IPOBOJHUK JIMHOM 1 M. Ha KOHIIax mpOBOIHUKA BO3ZHUKAET
pasHoctb noreHuuanos U, pasnas 0,01 B. OnpenenuTs BeIMUYMHY MarHUTHOM MHIAYKIUU B
OJISl.

8. [IpoBopsiee konbIlo wIomanso S = 100 cM? 1 conpotusieHueM R = 0,03 OM paBHOMEPHO
BpAIlla€TCs B OJJHOPOJHOM MAarHUTHOM moJie ¢ uaaykiuen B = 400 mTn. Ocp BpaieHus Je-
KUT B TJIOCKOCTH KOJIbLIA, TPOXOAMUT YEPE3 €ro LUEHTP U MEePIEeHIUKYSIpHA JIUHUSIM MarHuT-
HOM MHIYKIUHU. ONpenenuTh MaKCUMAIbHYI0 MOIIHOCTD Prax, HEOOXOAUMYIO Ul BpaIlCHUS
KOHTYpa ¢ yactotoi N =400 ch

9. Pamka anekTporeneparopa, coaepxaiias 200 BUTKOB IPOBOJIa, BpalaeTcs ¢ yactoroit N = 50
I'u B oqHOpOIHOM MarHUTHOM 1osie ¢ uaaykuueid B = 0,1 Tun. Ock BpallleHus JIEKUT B IUIOCKO-
CTU PaMKH, [IPOXOJUT YEpe3 €€ LEHTP U MEPNEeHANKYIISIPHA JIMHUSM MarHUTHOW MHAyKumu. [Dno-
maae pamku S = 50 oM. Onpenenuts MakcuManbHyo D/1C UHAYKLINU &nax, KOTOpAst HHIYLU-
pyeTcs B paMKe.

10.Ha xoHIax aBTOMOOWJIBHON aHTEHHBI AJUHOW | M, YCTaHOBJIEHHOW BEPTHKAIbHO, IIPU JBU-
KEHUH aBTOMOOWIISL co ckopocThio 100 KM/4ac BOZHMKAET Pa3HOCTh MOTEHIIUAJIOB, IOCTUTa-
1o1ass MakcuMaiabHoro 3HadeHus: U, = 0,1 MB. OnpenenuTs ropu3oHTAIBHYIO COCTaBIISIO-
LIy HAIPSHDKEHHOCTH MArHUTHOTO TOJISE 3€MJIH.

C60000Hble 2apmOonuUYecKue KOJ1eOanHUusA 6 KoledbameipbHoM KOHmype

1. KonebarenbHblii KOHTYp COCTOMT U3 KOHJIEHCATOpA M KATYLIKU MHIYKTUBHOCTH. Bbrunciute
SHEPTrHUI0 KOHTYpa, €CIM MaKCUMaJlbHasl CUJIa TOKa B KaTyuike 1,2 A. MakcuMmanbHasi pa3HOCTb
MOTEHIMAJIOB Ha OOKJIaKax KoHaeHcaTtopa coctasiseT 1200 B, yactora koneGaHuil KOHTypa
1-10° ¢%. [ToTepsimu 3HEPTUU TTPEHEOPEYD.

2. BoluncinTh SHEpruio KoiedaTebHOTO KOHTYpA, €ClIM MaKCHMalIbHAs CHJIa TOKa B KaTYIIKe
UHAYKTUBHOCTH 1,2 A, a MakcUMallbHasi pa3HOCTh MOTEHIIMAIOB HA OOKJIa/IKax KOHJIEHCcATopa
1200 B. Ieprox xoneGannii korrypa 1-10°° ¢.

3. MakcumainbHasi 3HEprusi MarHUTHOTO ToJIs KosebarenbHoro koutypa 1 mJIx mpu cuie Toka
0,8 A. Yemy paBHa yacToTa KoseOaHUI KOHTYpa, €CIM MaKCHMajbHasi pa3HOCTh MOTEHLINAIOB
Ha oOKJaaKax KoHaeHcaropa 1200 B?

4. MakcumalibHasi SHEPTUS MarHUTHOTO TIOJISl KoJie0aTeIbHOTO KOHTYpa 5 M/ mipu cuie Toka 4
A. Yemy paBeH nepuoJi KojaeOaHu, ecii MakCHMallbHasi pa3HOCTh MOTEHIIMATIOB Ha OOKJIaI-
Kax koHzeHncaropa 500 B?

5. ITepro KoneGanuii KOHTYpa, COCTOSMIETO U3 HHAYKTUBHOCTH H €MKOCTH, coctaBiser 1-10 .
YeMy paBHa MakCHUMallbHasl CHJIa TOKA B KaTYIIKe, €CJIM MaKCUMallbHas pPa3HOCTb MOTEHIMA-
JIOB Ha 00KJagKax KoHjaeHcatopa 900 B, MakcumasbHast SHEPTHS AIEKTPUIECKOTO TTOJIS 9.10™
JIK.

6. B xonebaTenpHBI KOHTYP BXOAWT KAaTyIIKa C MHIYKTUBHOCTBIO 5 MI'H M TUTOCKHI KOHJIEHCA-
TOp C IUAJIEKTPUKOM M3 cTekia. PaccTosHue Mexay oOKiIagkaMu KOHJeHcaTtopa 6 MM, IJIO0-
mazp o6kmankn 90 cM?. Ha CKOIBKO M3MEHHTCS 4acTOTa I nepuoj KonedaHuil KOHTypa, eciu
CTEKJISIHHYIO ITPOCIIONKY KOHAEHCATOpa 3aMEHUTh BO3AYLIHON?

7.B konebarensHOM KOHTYpe ¢ mepuogoM 1-10° ¢ HampspkeHHe Ha KOHIEHCATOPE B MOMEHT
BPEMEHHU 2,5-10° ¢ (HauanbHOE HaNpsLKEHHE paBHO HYIH0) cocTasnsgeT 500 B. Haiitu emkoctsb
KOHJIeHcaTopa npu o01eit snepruu Koutypa 1 mJx.

8. HanpshkeHne Ha KOHJEHCATOpe B KOJEOAaTEIIbHOM KOHTYpE H3MEHSETCS B COOTBETCTBUHU C
ypaBaenreM U = 1000 sin 21-10° t. Bo cKoubko pa3 MakcUMaibHas HEPTUs KOHAEHCATOpa
OoJIblIIe SHEPTUU JJIi MOMEHTa BpeMeHH 1/ 6-10° ¢, cumTas o MakCHMaNBEHOTO HanpsOKEeHUs?

9. Cuna TOoKa B KaTyIlKe Kojie0aTeIbHOro KOHTypa u3MeHseTes mo 3akony | = lpcos2xft. Yacrora
kosebartenbHOro koutypa 1 mI'u. B kxakoi Oivkaliiiii MOMEHT BpeMEHHU SHEprusi MarHUTHO-
IO NOJIs1 KaTyIIKH CTAaHET PABHOM DHEPIUHU AIEKTPUUECKOTO OISl KOHeHcaTopa?
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10.Cuia Toka B KaTyIIKe KOIeOaTeIbHOro KOHTypa u3MeHsieTcs o 3akony | = lpcos2nft. [lepu-
01 KoJieOaHUW KOHTYpa 1-10° ¢. B kakoii GruKaifimii MOMEHT BPEMEHHU SHEPTHsI MAarHUTHOTO
MIOJISl KaTYIIKH CTAaHET PaBHOM YHEPTHHU HIICKTPUUYECKOTO MOJIs KOHAeHcaTopa?

Humepgepenyusn ceema

1. Ha kpuctajuinyeckyro IJIACTUHKY KBapla, BHIPE3aHHYIO NapajljIelIbHO ONTUYECKOW OocH, HOp-
MaJIBHO MAJAET CBET C JUIMHOM BoHBI A = 600 HM. [TokazaTenu npenomiaeHus 0OBIKHOBEHHOTO
No 1 HEOOBIKHOBEHHOTO Ne JTyuel paBHbI Ny = 1,544, n, = 1,553. KakoBa gomkHa OBITH TOJIIIIH-
Ha J IUIacTHHKY, YTOOBI POM30IIEN CABUT (a3 A dTHX Jy4ei Ha 7127

2. B onbiTe FOHTa paccrosiHre d Mexay ABYMS HICISMHE, SIBJISIOLIMMHUCS UCTOYHUKAMU JKEIJITO-
ro ceera (A = 600 Hm), paBuo 0,1 mM. Onpenenuth paccTossHUEe AX MEXKY COCETHUMHU CBET-
JBIMU MHTEP(HEPEHIUOHHBIMU TTOJI0CAMH, €CIM UCTOYHUKHU yJaJlIeHbl OT SKpaHa Ha 1 m. Ka-
KUM Oyner AX, eciau MCTOYHHMKH M 9KPaH IIOMECTUTh B CpeAy ¢ IOKa3aTesleM MpesIoMIIeHUs N
=1,3?

3. [nockas cBeroBas BoHa JUTMHBL A = 500 HM Ma1aeT 0 HOPMAJIX Ha CTEKJITHHYIO TUIACTHHKY (N =
1,5), mokpeITYyI0 € 00eHX CTOPOH IJIEHKOM Mpo3payHoro Beuiectsa (N = 1,25). IIpu kakoit MUHU-
MaJIbHO# ToMmmHe d IICHOK CBET OyJeT MPOXOUTh Yepe3 IUTACTUHKY MPAKTHYCCKH 0e3 MOoTeph
Ha oTpakeHue?

4. Ha menky (N = 1,5) Tonmuast d = 0,1 MKM magaeT napajuie/ibHbIA My40K OEI0ro CBeTa Mo
yrioMm ¢. B kakoii nBeT OyAeT OKpalleH CBET, OTPaKEHHbIN IUIEHKOH, eCIu Yro MajeHus pa-
BEH g = 30°u o = 60°?

5. B ombite FOHra onHy U3 miesneit mepekphIBalOT MPO3pavHON IIACTUHKOM (N = 1,5) TommuHoii d
= 13 mxMm. MHTepdepeniiionnas kaptuHa usmensiercs. Ha xakoe uncno nonoc N oHa cMecTuT-
Csl, €CJIY TIEJTH OCBEIICHBI KPACHBIM CBETOM (A = 650 HM)?

6. Mexay AByMS IIOCKONApaJIeIbHBIMU CTEKJITHHBIMU TJIACTUHKAMHU 00pa3yeTcsi BO3TyIITHBIN
KIJIMH C yrjoM 0 = 0,01°. ITo HOpManM K MOBEPXHOCTH KJIMHA MajaeT CBET JUIMHBI BOJIHBI A =
6800 M. OmnpenenuTh, KaKO€ YUCIO TEMHBIX MHTEPPEPEHLUOHHBIX IOJOC O0pa3yercs Ha
yJacTKe KInuHa JuHOM | = 2 ¢M B oTpaskeHHOM cBeTe?

7. Ha ToHKu# cTekasHHBINA KIMH (N = 1,5) HOpManbHO MagaeT MOHOXPOMATUYECKUN CBET JUIMHbI
BOJIHBI A = 440 HM. OnpeaenuTs MWUPUHY UHTEP(HEPEHIIMOHHON MOJIOCHI, €CIH YTOJI MEXIY
MOBEPXHOCTSIMHU KJIMHA O = 0,5’.

8. Pammyc weTBepToro ceetrioro koibila HetoToHa B mpoxoasmiem ceete (A = 500 HM) paBeH Iy =
4 mm. Onpenenuts paauyc R KpuBH3HBI JHH3BI U ee onThueckyro cuiny @ (n = 1,5). Kakum
Oyzer paguyc rs, €Clii MPOCTPAHCTBO MEXY JUH30M U IUIACTUHKOW 3aroJIHUTh BOJOU (N =
1,3)?

9. OmpeenuTh HAMMEHBIIIYIO TOIIMHY O U OKa3arellb NPeOMIICHHUS Ny TOBEPXHOCTHOTO CIIOS
Ha ctexie (N3 = 1,5), KOTOpPBI MaKCHMaIbHO CHI)KAET OTpaskeHHe CBETOBBIX myder (A = 500
HM), HOpMaJIbHO MaJaloLUX U3 BO3AyIIHON cpeasl (N1 = 1,0). Yka3aHue: HHTEHCUBHOCTSD JIy-
4el, OTPaXKEHHBIX OT BEPXHEW U HUKHEW IPAHULL CJIOSI CYUTATh OJUHAKOBBIMH.

10.Kaxoit Bug OyayT umMeTh Kojblla HploTOHA, €ciii MIacTUHKA, Ha KOTOPOH JIEKUT TUIOCKOBBI-
MyKJIas JIMH3a U3 KPOHA, COCTOMUT M3 JIBYX 4yacTeH, cleNaHHbIX U3 KpoHa (N, = 1,5) u ¢aunTa
(ng = 1,75), a mpocTpaHCTBO MEX/Iy JIMH30M M INIACTHHKAMH 3aII0JIHEHO cepoyriaepoaoM (Ne =
1,6)? Onpenenuts paguycel '3 TPETHETO CBETJIONO U TEMHOTO Kojel] HploToHa B OTpa’keHHOM
CBeTe, €CJIM JUTMHA BOJHBI cBeTa A = 760 HM, a paanyc KpUBU3HBI JUH3BI R =1 M.

ugppaxkyun ceema

1. Ha Hempo3pauHblii 5KkpaH ¢ oTBepcTueM auamerpa d = 1,8 MM HOpMaTbHO MajaeT IIoCKas
cBeToBas BosiHa JuinHOW A = 0,5 MkM. Touka HaOJrOAEHUS PacIioIoKeHa Ha OCEBOW JIMHUH U
yaaneHa ot skpaHa Ha paccrosHue | = 0,4 m. Onpenenuts uucino 30H PpeHensi, KOTOpbIE
YKJIa/IbIBAIOTCS. B OTBEPCTUH, U Pe3yabTaT Audpakiuu cBera Ha ocu. Kakue npousonayTt us3-
MeHeHwus, ecu | yBenmuants 10 0,8 m?



2. Ha y3kyto mens mupunoii 0,05 MM nagaeT HopMaibHO HapaliebHbIA My40K MOHOXpOMAaTHYe-
CKOTO CBeTa C JUIMHOW BOJHBI A = 0,6 MKkM. HaliTn mmpuHy HEHTpaIbHOTO TUGPAKIIMOHHOTO
MaKCHMyMa Ha 3KpaHe, pacioiokeHHOM B 0,5 M OT IIemH.

3. Ha nudpakunoHHy0 peieTKky HOpMajlbHO MaJaeT MOHOXPOMAaTUYECKUHA CBET JJIMHBI BOJIHBI
A =500 aM. B mu¢pakiimoHHOM CIIEKTpPE /IBa TIaBHBIX CMEKHBIX MAaKCUMyMa HAOIIOar0TCs
npu Singx = 0,3 u Singy+1 = 0,4. Onpenenuth MOCTOSHHYIO d TM(MPAKIUOHHON PEIICTKH.

4. CBer OT pa3psaHOi TPYOKH ¢ HEOHOM I1afacT Ha qu(PaKIMOHHYIO PEIIeTKY JnHOi | =2 cm ¢
nepronoM d = 5 Mkm. OnpeaenuTh, Ha KaKyiO JJIHHY BOJHBI A3 B CIEKTPE ISTOTO MOPSIKA
HaKJIaJbIBACTCS 3€JIeHas JIMHUA IHMHON A2 = 5330 HM B cnekTpe mectoro nopsaka? Kakyio
Pa3sHOCTh JUIMH BOJIH A4 MOKET pa3pelIuTh pelIeTKa B CIIEKTPe BTOPOIo MOpAIKa IS JIydeil
CBeTa IJINHBI BOIHEI A;?

5. Ha nudpakumonnyro pemerky ¢ nepuogoM d = 2 MKM HOPMAJIBHO IMaJaeT CBET C JJIHHOM
BOJIHBI A = 0,7 MKM. OnipeieTIuTh YToJl (¢ OTKJIOHEHUS JIydeil, COOTBETCTBYIOLINX MaKCUMYyMy
HanOospIIero nopsaka. Kak M3MEHHMTCS yroia ¢, €Ciy MPOCTPAHCTBO MEXIY PEIICTKOW U
9KpaHOM 3aroJHUTh Boaoit (N = 1,3)?

6. [NapamnenpHslii my4ok cBeta (A =450 HM) HOpMalIbHO TaaeT Ha TUGPAKIIMOHHYIO PEIIETKY.
JIuH3a pacronokeHa HEeTOCPEACTBEHHO 3a PEIIETKOW M MPOSHHUPYET CIEKTP Ha dKpaH, yaa-
JeHHbIi oT Hee Ha 0,5 M. B nu(pakuMoOHHOM CHIEKTpe pacCcTOSIHUE MEXIY MaKCUMyMaMu
HEepBOro mopsiaka paBHo 12 cM. OnpesenuTh MOCTOSHHYIO TUPPAKIHOHHON penieTtku d, 00-
mee yuciao N MakCUMyMOB B CHEKTpPE, YIoJl (0 OTKJIOHEHHS Jydel, COOTBETCTBYIOIIUX IO-
clleIHEMY TU(PPAKLIHOHHOMY MAaKCUMYMY.

7. Jlnunbl BonH D-nuanii B cniektpe HaTpust paBHBI A1 = 5890 HM u Ay = 5896 HM. Kakyto qnuny
| nomwkHa nMeTh AUdpakunoHHas pemieTka, coaepxarias 100 mTpuxoB Ha 1 MM, 4TOOBI pa3-
PEIINTh 5TH JIUHUH B CIIEKTPE MIEPBOTO Nmopsiaka?

8. Iudpakumonnas pemerka amuHoi | = 3 cm umeer nepuoa d = 3 mxm. Kakosa ee pasperaio-
11asi CIoCOOHOCTh BO BTOpoM nopsiike? KakoBa pa3HOCTh pa3iMYMMBIX JUIMH BOJH JJIs 3€ie-
HBIX Jyuel ceta (A = 540 HM) B 3TOM nopsiake? KakoB MakcHMaibHBIA MOPSAOK CHEKTpa U
yrojl (¢ OTKJIOHEHUs Jy4el, COOTBETCTBYIOIIMX HauOOJbIIeMy TU(PPAKIMOHHOMY MaKCUMY-
My?

9. OnpenenuTh ATUHY BOJHBI A MOHOXPOMATHYECKOTO PEHTTC€HOBCKOTO M3ITy4EHHSI, T1aJaf0IIero
Ha rpaHb KpHCTaa, eciy AU(PPaKIMOHHBIH MaKCUMYM NEPBOrO MOpsiiKa HAOII0JaeTCsl IpU
yrie magenns o = 87°. Paccrosaue d Mex /Ty aTOMHBIME MIOCKOCTAMH PaBHO 0,3 HM.

10.[apayienbHblid My40K MOHOXpoMaTHdeckoro ceera (A = 7500 HM) HOpMaJIBHO IaJaeT Ha MIENTb
nmpuHoid @ = 0,15 mMm. JIuH3a pacnonokeHa HEMOCPEICTBEHHO 3a WLIENbI0 M MPOEHHUpYyeT
CTIEKTp Ha 3KpaH, yIAJICHHBIA OT Hee Ha | M. OnpenenuTs pacCcTOSHUE MEXKIy MUHIMYMaMy
MIEPBOTO MOPSAIKA B CIIEKTPE.

Honapuzayus ceema. 3axkon bprocmepa. 3akon Manrwca.

1. Ha ausnexTpuk ¢ mokasaresneM mpesnomiieHust N = 1,54 majgaer ecrecTBeHHbIN cBeT. Haiitu
YroJ HaJeHus JIy4ei, IpU KOTOPOM OTPaKEHHBIN CBET MOJHOCTHIO MOJIIPU30BaH.

2. ITyyok ecTeCTBEHHOTr0 cBeTa pacnpocTpansercs B Boje (N1 = 1,3) u oTpaxkaercst OT MOBEPXHO-
CTH CTEKJISIHHOM miacTuHbl (N2 = 1,54), nexameit Ha nHe. HaliTu yrisl mageHus u npeiaomie-
HUS CBETA, €CJIM OTPAKEHHBIN CBET MOJIHOCTBIO NOJsApHU30BaH. Kakas 1os nmajgaroniero usiy-
YEHUs OTpakaercs?

3. Ompenenuth yron bproctepa ans nydya cBeTa, MaJaolIero U3 Bo3ayXa Ha MOBEPXHOCTb KH/I-
KOCTH, €CJIU TPEJICIIbHBINA YTOJl TIOJJHOTO BHYTPEHHETO OTPAKEHHUSI CBETa HA TPAHUIE pasfena
MEXy )KUJIKOCTBIO U BO3YXOM paBeH 43 .

4. EcTeCcTBEHHBI CBET MPOXOJUT Yepe3 JIBa HHUKOJIS, MJIOCKOCTH MPOIYCKaHUS KOTOPBIX 0Opa-
3YIOT yroJ o, paBHbIt 45 . ONpeeTnTh, BO CKOIBKO Pa3 YMEHBIIAETCS HHTEHCHBHOCTH | cBe-
Ta, BBIXOSAIIETO M3 aHAJIU3aTOpa, MO0 CPABHEHUIO C MHTEHCHBHOCTHIO lg CBeTa, majaromiero Ha
TIOJISIPU3ATOP, €CIM KO(PQUIMEHT POITYCKaHHsI CBeTa B KaKI0M HUKoIe paseH T = 0,9.

8



5. Ha nmongpuzarop HopMaabHO MajaeT MapajljiesIbHbIN Iy4OK €CTECTBEHHOIo cBeTa. OCBEIlEH-
HOCTh Ey nossipuszaTopa paBHa 100 gk. OnpenennTs OCBEMIEHHOCTh 3KpaHa, pacloJIOKEHHOTO
3a aHAJIM3aTOPOM, €CJIM YIoJ O MEXKIY IUIOCKOCTSIMU HOJISPU3ALUK NOJIspU3aTOpa U aHalIu3a-
Topa paBeH o = 60, a KOI((HUIMEHT MPOITYCKAHMS CBETA MONAPH3ATOPOM H AHAIH3ATOPOM
pasen 7=0,9.

6. [Ipy TpPOXOKICHUU €CTECTBEHHOI'O CBETa uepe3 JBa HUKOJSA, KOAXPPHUIMEHT MPONMyCKaHHUs
CBETa 7 B KaXJOM U3 KOTOpbIX paBeH 0,85, MHTEHCHBHOCTb CBETa yYMEHbILAETCA B 5 pas.
Onpenenuts yroi o MEXy IJIOCKOCTSAMHU IPOITYCKaHUS HUKOJIEH.

7. Tpyoky mnunoit d = 0,1 M C ONTHYECKH AKTUBHOM JKHIKOCTHIO IMOMECTHJIH B CaxapuMeETp
MEXJy JIByMsl CKPELIEHHbIMH HUKOJIAMU. B pesynbrare mose 3peHus CTajllo MaKCHUMalbHO
cBeTibIM. OTNpeennTh YeNbHOE BPALICHHE [ @] KHUAKOCTH, ecii ee mioTHocth o = 0,3-10°
Ko/,

8. Ilpu pOXO0KAEHUHM MOHOXPOMATHUYECKOTO CBETa Yepe3 IUIACTUHKY KBapla TOJIIUHON di = 2
MM IUIOCKOCTB MOJISIPU3ALHUHU CBETA MOBOPAYMBAETCS HA YTOJ (@ = 30. Haiitu, npu xakoi toj-
muHe dy KBapLeBOil IUIACTUHKH, TOMEIICHHON MEX/Y CKPEICHHBIMH HUKOJISIMHU, [10JIC 3pCHHS
cTaHeT MakcuMalibHO cBeTsibiM? Kakoi mimHbl d TpyOKy ¢ pacTBOpoM caxapa ¢ MacCOBOU
xonnenTparmeii C = 500 kr/M°> Hazo OMECTHTH MEXy HUKOJSIMH, YTOOBI MOJTYYUTh TOT XKe
pe3yabTaTt? Y aenbHOE BpalleHue pactBopa caxapa [«a] = 0,6 rpan-MZ/Kr.

9. MoHOXpOMaTHYECKHIA CBET MPOXOAUT Yepe3 CTEKISIHHYO IUAacTUHKY uHoH | =2 cm. [TocrosiHHas
BpatieHus Bepe (yaenpHoe MarHuTHOE BpailieHue) papHa V = 1,34-10° rpag/m-Tn. Ha xakoit yron
@ TIOBEPHETCS IJIOCKOCTh MOJIIPU3aLMU B MAarHUTHOM T1oJie ¢ uHaykuuei B = 0,5 Ta?

10.Yepe3 1pyOKy ¢ AUCTHILTMPOBAHHOM BOjIoM JymHOoM | = 0,1 M POXOIUT MOHOXPOMATHUCSCKUMN CBET.
B MarnutHOM 1nose ¢ MHAyKIMeH B = 3,2:10 T1 IPOMCXOHUT MIOBOPOT MIOCKOCTH MOJISPH3ALIAI
Ha yron ¢ = 2,4 . OnpeaenuTs noctosHAyo Bepre.

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

1. B snexrponeun MomHOCThIO P = 20 kBT 1071 TEIIOBBIX MOTEPh Y€pe3 CTEHKU COCTABIISIET M
= 0,3. BHyTpeHH:s MOBEpXHOCTh neuu (ruiomans S = 1,0 M%) BBLTOXKCHA OTHEYIIOPOM, IOTJI0-
mjaTtenapHas crocoOHOCTh KoToporo paBHa Ar = 0,35. OnpenenuTs, Ha KaKylO JJIUHY BOJIHBI
P HOMUHAIBHOM PEKUME PaOOThI MPUXOIUTCS MAKCHUMyM SHEPTUU W3IIyUYEHUs, U HalTH
MaKCHMAJIbHYIO CIIEKTPAJIbHYIO IJIOTHOCTh U3IydaTelbHOCTH (R), 7)max, PACCUMTAHHYIO HA MH-
TepBaJ JUIMH BOJIH AL = 1 HM BOJIU3U Amax.

2. DHepreTHyeckas CBETHMMOCTh (M3Ty4aTelbHOCTh) aOCONIOTHO YepHOro Tena Re = 3,0-10°
Br/M%. Ha KaKyI0 JUIMHY BOJHBI Amax TPUXOIUTCS MAKCUMYM CHEKTPAIbHOM TIOTHOCTH HU3ITY-
4aTeIbHOCTH ATOTO Tena?

3. lnametp Bosb(hpamMOBOIi CIIUPAIIH IJIEKTPOIAMITBI d = 0,05 mm, a ee mHa | = 6 cm. Tlpu
BKJIFOUEHUH JIAMITBI B CETh C MOCTOSIHHBIM HanpsbkeHueM 110 B uepes criupainp teder Tok 0,55
A. Uemy paBHa TeMmmeparypa cnupanu Jammnel? CuuTaTh, YTO IPHU YCTAaHOBUBIIEMCS PEXUME
BCE BBLACIAIONIEECS B CIUpAIM TEIUIO TepsieTcs JydeucnyckanueM. [lormomatenbHas cro-
coOHocTh Bonbdpama Ay = 0,31.

4. OnpenenuTh BEIUYUHY COJIHEYHOW MOCTOSIHHOM, TO €CTh KOJIMYECTBO JIyYHCTON SHEPTUu, Mo-
ceimaeMoii COJIHLIEM €KECEKYHIHO Yepe3 IUIOMAIKY B | M, HNEepHEHIUKYISPHYIO COTHEUHBIM
JydaM M HaXOJIAIIYIOCSl Ha TpaHulle 3eMHOi atMoceprl. Temneparypy moBepxHocta ComnHIla
npuHATh paBHoit T, = 5800 K, paguyc Connua Rc = 6,95-10° m, paccrosinue ot ConHua 10
3emian Res = 1,49-1011 M. Cunras, uro ConHIlE M3Ty4aeT Kak aOCOMIOTHO YEpHOE TeJo, a
3emitst SIBIIIETCS CEPhIM TEJIOM C TMOTJIOMATENbHON crmocoOHOCTRI0O AT = 0,75 W HaxomuTcs
HUM B COCTOSIHMM TEIIJIOBOI'O PAaBHOBECHS, OLIEHUTh TEMIIEPATYPy 3EMIIN.

5. [loBepxnocth ConHia 65M3Ka MO CBOMM CBOMCTBaM K aOCOJIIOTHO YepHOMY Tery. Makcumym
CIIEKTPaJIbHOW TJIOTHOCTH H3JIy4aTeIbHOCTH MPHUXOIMUTCA HA JUIMHY BOJHBI Amax = 0,5 MKM.
Onpenenuts TeMIEpaTypy COJIHEYHOM MOBEPXHOCTH M NPUMEPHOE BPEMs, 3a KOTOPOE Macca
AJIEKTPOMArHUTHBIX BOJH (BcexX JUTHH, n3imydaembix ConHiem) coctaBmia 061 1 % ero macchl,
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ecnu Ob1 Temnepatypa ConHia He MeHsIachk. [IpunsaTs Maccy u paguyc ConHIla paBHBIMH, CO-
OTBETCTBEHHO, M = 1,98-1030 Kr 1 Rc = 6,95-108 M.

6. OnpenenuTsb ATUHY BOJHBI Amax, HA KOTOPYIO MPUXOJUTCS MAKCUMYM CIIEKTPAJIbHON IJIOTHO-
CTH M3JIy4aTeIbHOCTH aOCOIMIOTHO YEPHOTO Tella pU Temreparypax xuakoro renus (4,2 K)
u xuakoro azora (77 K), nmpu HopMmansHO# Temmeparype (300 K) u temneparype ComHia
(5800 K). B kakyr cnekTpalbHYIO 007acTh 3JEKTPOMArHUTHOTO M3ITy4eHUs MOMAIAl0T pac-
CUMTaHHBIE JUTMHBI BOJIH?

7. Ha xopmyce xocmudeckoit taboparopuu, Jietsmiei Bokpyr CoHIIA 10 KPYroBoi opOuTe pa-
nuycoM R, paBHBIM cpeHeMy pacctossHuio oT 3emun 10 Comana Res = 1,49-10™ u, YCTaHOB-
JICHO YCTPOWCTBO, MOJENUpyroliee adCOII0OTHO uepHoe Teno. HapykHas moBepXHOCTH 000-
JIOYKHU 3TOT0 YCTPOICTBa OTpa)kaeT HJiealbHO, a OTBEPCTHE B HEW Bce BpeMsl OOpalIeHO K
Connuy. IlpeneOperast TemnooOMEHOM 4epe3 KpEIIeHHE YCTPOWCTBA, ONPEACIUTh PaBHOBEC-
HYIO TeMIIepaTypy, KOTOpasi yCTaHOBUTCSI BHYTpH Hero. TeMrieparypy COTHEUHOM MOBEPXHOCTH
npuHsTh pasHoii 5800 K, a pammyc Conrma Re = 6,95-10° m.

8. [Ipu m3mepernn TemnepaTypsl BOJIb()PaMOBOW CIIMPAIIH JIAaMITbl HAKAJTMBAHUS PaHalliOHHBINA
UpoMeTp nokaszan temmeparypy 2,5 kK. [Ipunss, uto mist Bonbdpama noriouiaTenbHas Cro-
COOHOCTH HE 3aBHCHT OT YacTOTHI TEIUIOBOTO M3IydeHUus u paBHa At = 0,31, ompenenuts, Ha
KaKyI0 JUTMHY BOJIHBI IPUXOJUTCS MAKCUMYM SHEPTUU U3TydeHHs JlaMiibl. HaliTu Takxke criek-
TPaJIbHYIO TUIOTHOCTh M3ITy4aTeIbHOCTH JIAMITBI, PACCYUTAHHYIO Ha WHTEPBAJI JUIMH BOJH AA =
1 HM BOJIM3M AJIMHBI BOJHBI, COOTBETCTBYIOIIEH MAKCUMyMY YyBCTBUTEIBLHOCTH Y€JIOBEUYECKO-
ro riasa (4 = 0,55 mxm).

9. IToBepxHocTh CoOJHIIA PEACTABIISAET COOOH a0COIIOTHO YePHOE TENI0. MaKCUMyM CIIEKTPab-
HOM TMJIOTHOCTU M3JTY4aTeIbHOCTU MPUXOJUTCS HA JIMHY BOJHBI Amax = 0,5 MKM.
Haiitu: a) temneparypy T comHe4HON MOBEPXHOCTH; 0) MOILIHOCTb COJIHEYHOI'O 3JIEKTpOMAr-
HUTHOTO M3JIY4YEHHUS; B) Maccy, TepsaeMyto CoiHieM B 1 CeKyHay 3a CUeT AJIeKTPOMAarHuTHOTO
usinygenust. Paguyc Comaua npuaste paBabiM Re = 6,95-10° m.

10.ITpu u3smepeHnn TeMreparypbl KUJIKOH CTald B KOHBEPTOPE IMUPOMETP C MCUe3arollel HU-
ThIO Moka3zan temnepatypy 7y = 2,1 kK. 3Has, 4To criekTpajibHas INIOTHOCTh MOTJIOIIATEIbHO-
CTH TIOBEPXHOCTH PACIUIABIICHHOTO MeTallyla He 3aBUCUT OT JUTHHBI BOJHBI U paBHA A, = 0,22,
OIIpeJIeNIUTh UCTUHHYIO TEMIIEpaTypy MeTallja U NOTOK U3IY4YEeHHUs Yepe3 Kpyriioe CMOTPOBOE
otBepcTHe nuameTpom d =2 cM.

Domornekmpuueckuit Igphexm. Ipghexm Komnmona

1. Ha dorosnemMeHT ¢ KaTOAOM W3 JIUTUA TMajaeT CBET ¢ JUMHOW BOJAHBI A = 200 uM. Haiitu
HaMMEHblIIee 3HaUeHHEe 3a/1epP’KUBAIOIIEeH pa3HOCTU MOTEHIUAIOB Upin, KOTOPYIO HY>KHO IPH-
JIOXKHUTH K (DOTORIIEMEHTY, YTOOBI MpeKpaTuTh poToToK. PaboTra BeIXOAA Ay1ekTpoHOB 4 = 2,3
3B.

2. ®otoH ¢ sHepruel £ = 10 3B mamaeT Ha cepeOpsAHYIO TJIACTHHY W BBI3BIBAET (HoTOIDPEKT.
Onpenenutb UMITYJIbC P, TOTYYEHHBIN TUIACTUHOW, €CJIM MPUHSATH, YTO HAIlpPaBIICHUS JBUXKeE-
HUS HoToHA U (HOTORNEKTPOHA JIekKAT Ha OAHOM MPSAMOM, MepHeHANKYIAPHON MOBEPXHOCTU
macTuHbl. PaboTa BeIxoma amekTpoHoB 4 = 4,7 3B.

3. OmpenenuTh KpacHyIo IrpaHully Ao ¢porodddekra s Metania, eciy Mpu o0IydeHUH €ro mo-
BEPXHOCTH (PHOJIETOBBIX CBETOM C JUTMHON BONHBI A = 400 HM MakcHUMaibHasi CKOPOCTh Vmax
¢doTornekTpoHOB paBHa 650 km/c.

4. Jlna npexpamerus ¢porodddexra, BHI3BAHHOIO 00JyYeHHEM IJIATUHOBOW IJIACTUHKHU YJIbTpa-
(1OJIETOBBIM CBETOM, HYXXHO MPUIOKHUTH 33J€PKUBAIOIIYI0 Pa3HOCTh MoTeHuuanos  U; =
3,7 B. Ecnu nmiaTvHOBYIO IUIACTUHKY 3aMEHMUTBH JIPYrOW, TO 3a€p’KHUBAIOIIYI0 Pa3HOCTH I10-
TEHIIMAJIOB HYXHO yBennuuTh 10 U = 6 B. Onpenenuts paboTy BbIX0O/a AIEKTPOHOB A C 1MO-
BEPXHOCTH 3TOW IUIaCTUHKH. PaboTa BbIX0/1a 3JIEKTPOHOB U3 MIIATHHBI A1 = 6,3 B.

5. Kakas nmonst sHeprum QoToHa M3pacxofoBaHa Ha paOOTy BbIpbIBaHUS (POTOIIEKTPOHA, €CIIU
KpacHas rpanuna ¢gorospdexra g = 311 HM, a MaKCUMaibHasE KHHETUYECKast SHEPTUS Tmax
¢doTtosnexkTpoHa paBHa 1 3B?
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. pu >pdexre Komnrona GpoToH ObLT paccessH Ha CBOOOIHOM JIEKTPOHE moj yriiom 6 = 27/3.

OmnpenenuTs UMITYIbC P, TPUOOPETEHHBIN IEKTPOHOM, €CIIH SHEprus GOToHa A0 paccestHUs
obu1a €1 = 1,53 M»aB. Kakyro 105110 mepBoHa4abHON SHEPTUHU MOTEPsUT (HOTOH MPH pacCcessHUH.

. ComocTaBuTh pe3yabTaThl paccessHus GOTOHOB 1o yriioM &= 90 Ha mOKOsIIEMCS CBOOOTHOM

3NIEKTPOHE B MOHOXpOMAaTHuecKOM Ityuke cBeta (A1 = 700 HM) U B pEeHTI€HOBCKHX Jydax (A2 =
0,1 aM). OnpenenuTh B 000UX CIIydasK: a) KaKyro OO NEpPBOHAYAIbHONM SHEPTUHU TepsieT o-
TOH? 0) KaKyl0 CKOPOCTh MPUOOPETAET FICKTPOH?

. Y3Kuil Iy4OK MOHOXPOMAaTHYECKOI'O M3JIyY€HHUsl PEHTT€HOBCKOI'O AMAaIa30Ha IajaeT Ha pac-

ceuBaroliee BemecTBo. [Ipu 3ToM JJIMHBI BOJIH CMEUIEHHBIX COCTABJISIONIUX H3Iy4eHUs], pac-
cessHHoro nox yrimamu 64 = 50° u G = 100°, otmuvarorcs B 2,5 pa3za. Cuuras, 4TO paccesHue
MIPOUCXOUT HA CBOOOIHBIX 3JICKTPOHAX, HAUTH YaCTOTY MaJaronIero u3nydeHus. J{ius kommo-
HEHTBHI, pacCesHHOU 1o yriioM 6z = 100°, onpeneauTs UMITYJIbC, TOTYYEHHBIN JIEKTPOHOM.

. DOTOH ¢ 3Heprueil, B 3 paza NPEeBBILIAIONICH YHEPTHIO TOKOS JIEKTPOHA, UCTIBITAT «JTI000BOEY

CTOJIKHOBEHHUE C TOKOSIIMMCS CBOOOJHBIM 3JIeKTpoHOM. HaiiTu paanyc KpUBU3HBI TPAEKTO-
pHUH AJIEKTPOHA OTJa4d B MAarHUTHOM ToJie ¢ uuaykuer B = 0,12 Tn, ecnu oH Havan 1BU-
raThCsl NEPHEHANKYIISPHO HAMIPABICHUIO MO,

10.®otoH ¢ aHeereﬁ, paBHOﬁ OHCPIUH IIOKOA JJICKTPOHA, MCIIbITAI JI000BO€ CTOJIKHOBEHHUE C

o~

9.

MOKOSAIIMMCS CBOOOJHBIM 3J1eKTpoHOM. Haiitn sHepruto paccesHHoro (GoToHa U KHHETHYE-
CKYIO DHEPIHMIO DJIEKTPOHA OTAAYU.

Amom Bbopa. Cnekmpuvr amoma 6000pooa

. OnpenenuTh paanyc nepBoil 60pOBCKON OpOUTHI 1 B aTOME BOJAOPOJA U CKOPOCTD JABMKEHUS

AJIEKTPOHA V1 Ha 3TOM opOuTe. DIEKTPOH CUUTATh HEPEIATUBUCTCKHUM.

. [Torennuan nonuzanuu atoma Bogopona ¢; = 13,6 B. Ucxons u3 aToro 3HaueHus, HalTH 3Ha-

yeHue noctossHHou Punbepra.

. Onpenenuth 3Hepruro ¢otoHa € (B 3B), COOTBETCTBYIONIETO MEPBLIM TPEM JIMHHUSIM CEPUU

banbmepa.

. OnpeenuTh IIMHBI BOJIH IEPBBIX YETHIpEX JIMHUMN B cepuu a) Jlaiimana, 6) banemepa.
. OnpenenuTs JUTMHBI BOJIH MIEPBBIX YeThIpEX JTUHUN B cepur a) banbmepa, 0) [Tamena.
. [loTrennuan moHn3zauuu atoma Bojopoaa ¢; = 13,6 B. OnpenenuTs, CKOJBKO JIMHUN CepUU

banbmepa nonagaroT B BUAUMYIO dacTh criektpa (0,4-0,8 Mxm).

. ®otoH ¢ sneprueii 20 3B BHIOUBAET 3JEKTPOH U3 MOKOSIIIETOCS aTOMa BOJAOPO/Ia, HAXOsIIe-

rocs B OCHOBHOM cOocTOSTHHHU. C KaKou CKOPOCTb ABUIKETCA BBUICTEBIINN BHGKTPOH?

. OnpeienuTh MarHUTHBIA MOMEHT [l JIEKTPOHA, HaXOIAIErocsl Ha mepBoi 60pOBCKOIl opouTe

aToMma BOJIOpoO/Ia.
Onpenenuts OTHOLIEHHE MarHUTHOTO MOMEHTA [lj K MEXaHHYEeCKOMY JJisl 3JIEKTpOHa, HaXo-
JSIIETOCS Ha TIepBOil OOPOBCKOM OpOUTE aTOMa BOJIOpO/Ia.

10.Kakyto ckopocTs nMproOpeTaeT nepBoHavyalbHO HAXOAUWBUIMICSA B IOKOE aTOM BOAOPOAA MPHU

UCIyCKaHUM (POTOHA, COOTBETCTBYIOIIETr0 NepBOM JIMHUU cepun Jlalimana?

Kopnyckynapno-eoanoeoit oyanusm. /[nuna eonnwl 0e bpoiina

. Kakyto sHepruro He0OX0UMO TOTIOJHUTETHFHO COOOIIUTE AJIEKTPOHY, YTOOBI €r0o 1e0ponIeB-

CKasl ITTMHa BOJIHBI yMeHbmiach ot 0,1 uM g0 0,05 am?

. IIpu kakux 3HaAUYEHUAX KUHETUYECKOW PHEPTUU 3JEKTPOHA OIMOKa B OINpenereHuH aAe0poii-

JIEBCKOW JJTMHBI BOJIHBI Ap [0 HEPEIATUBUCTCKOM (hopmyre He npesbimaet 10%?

. DIIEKTPOH, HAYAIBHON CKOPOCTHI0 KOTOPOTO MOYKHO MPEeHEOpeyb, IPOIIEN YCKOPSIOIIYIO pa3-

HocTh noteHuuanoB U. Halitu niuny BonHbl e bpoiins mis nsyx ciydaes: 1) U; = 51 B; 2)
U, =510 xB.

. Kunernueckas sHeprusi 31eKTpoHa paBHa YABOCHHOMY 3HAYEHHUIO €ro sHepruu mokos (7' =

2MeC?). BRIUHCINTS JTHHY BOJNHBI ¢ Bpoiins Ag U1 TAKOTO 371eKTPOHa.
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5. IIpoton obnamaer kuHeTH4eckoi sHeprueil 7 = 1 k3B. OnpenenuTs AONOIHUTENBHYIO SHEP-
ruto AT, KOTOPYIO HEOOXOIUMO COOOIIUTE MTPOTOHY JJIS TOTO, YTOOBI JIJTMHA BOJIHEI jie bpoii-
7l Ag YMEHBIIWIIACH B TPH pasa.

6. Haittu mymunay BostHBI e Bpoiis Ag 11 MOJIEKYIJIbl BOJOPOAQ, IBYKYIIEHCS MTPU TeMITepaType
20 °C ¢ naubornee BepOSATHOI CKOPOCTHIO.

7. Kakyro ycKOpSIONIyI0 pa3HOCTh MOTeHIMaNoB U MOJDKEH MPOWTH AJIEKTPOH, YTOOBI JJIMHA
BOJIHBI J1e bpoitst Ag Opu1a paBHa 0,1 HM?

8. Haiitu nnuny BonHbI e Bpoilns A Ut 35IeKTpoHa, KWHETUYEeCKast YHEPTUs KOTOPOTo paBHA:
1) 71 =10 x3B; 2) T, = 1 M»3B.

9. DneKTPOH IABMKETCS MO OKPYKHOCTH paguycoM I = 0,6 cM B OJHOPOJITHOM MarHUTHOM IIOJI€ C
unayknuein B = 8mMTn. Onpenenuts 1uymHy BOIHB e bpoitis Ag 31aekTpoHa.

10.Haiitu nouHy BOJTHBI 1€ bpoiisis A 1S 3JI€KTpOHA, ABHUKYIIETOCs 10 KPyroBOi opouTe aTo-
Ma BOJIOPOJa, HAXOJSIIET0Csl B OCHOBHOM COCTOSTHUU.

Coomnowenun neonpeoeieHnocmeil

1. Onpenenuth HETOUHOCTh Ax B ONpPEAEICHUN KOOPAMHATHI 3JIEKTPOHA, IBUXKYIIErOCs B aTOMe
BOZIOpOJa co ckopocTbio V = 1,5-10° M/c, eciu momyckaemas  HETOYHOCTB A V B OIPEICICHHUH
ero ckopoctu cocrasiser 10 % ee BenuuuHbl. J(nameTp aroma BOJOpOJa NMPUHATH PaBHBIM
YIBOCHHOMY 3Ha4e€HHIO OOpPOBCKOIO paauyca d, lIpuMeHMMO 1M MOHSTHE TPAaEeKTOPUH B
JTAHHOM cliy4ae?

2. OueHUTh C IOMOIIBIO COOTHOIIEHUS HEONPEAEICHHOCTEH MHMHHUMAJIbHYIO KHHETHYECKYIO
JHEPTHUI0 DJICKTPOHA, JBMXKYIIETOCs BHYTpU cepuueckoir odnactu auamerpom d = 0,1 HM.
O1eHKy IPOM3BECTH B MPEIOJIOKEHUH, YTO HEONpPEAEIeHHOCTh Al panuyca cdepsl I' U He-
OIpeJIeIEHHOCTh AP UMITyJIbCa P JIEKTPOHA Ha TaKoil opOUTe CBA3aHbI COOTHOLEHUSIMU: Al ~
ruAp~p.

3. OLeHNUTD ¢ MOMOIIBIO COOTHOLICHHUSI HEOIIPEIEIIEHHOCTEH MUHUMAIIEHO BO3MOXKHYIO YHEPTHUIO
3JIEKTpOHA B aToMe Bojopoja. [IpuHsATh, yTO HeonpeaeaeHHOCTh Al paguyca I' 3JIeKTPOHHON
OpOUTHI U HEONPEJEIEHHOCTh AP UMITyJIbca P 3JEKTPOHA Ha TaKOH OpOUTE CBS3aHBI COOTHO-
mWEeHusIMUA: Al ~ I u Ap ~ p.

4. Vicnionb3ysl COOTHOILIEHHE HEONPEAEICHHOCTEH, OLIEHUTh IIUPUHY SHEPreTUYECKOro YpOBHS B
aToOMe BOJI0pPO/J1a, HaXOsIIerocs: 1) B OCHOBHOM COCTOSIHUHM; 2) B BO30YK/IEHHOM COCTOSTHUH.
Bpemst xu3HM aToMa B BO30YKJI€HHOM COCTOSIHUM PaBHO 1.10%%.

5. CpejiHee BpeMst XKH3HH aToMa BOJOPOIA B BO3OYKICHHOM COCTOSIHIE coctaBiser ~ 1-10™C.
[Ipn nmepexone atoMa B OCHOBHOE COCTOSIHUE MCITYCKAeTCsl KBaHT CBETa CO CPEIHEW JUIMHOU
BOJIHBI 650 HM. OLeHUTh MUPHHY AA U3Ty4aeMOi CHEKTpalbHOMN JIMHUH.

6. Vicnionp3yst COOTHOIIEHHE HEONPEACICHHOCTEH, OIIEHUTh MUHUMAIIbHYIO CKOPOCTh JIBUKCHUS
JIEKTPOHA B aTOME BOJOPOAA, UCXOS U3 TOTO, YTO PaguyC aTOMa MMEET BEIMYNHY MOPAIKA
0,1 M. (IIpuHATH, YTO HEONpPEAENEHHOCTh Al pajuyca I' SJIEKTpOHHON OpOUTHI U HEONpee-
JIEHHOCTH AP UMIIyJIbca P SJEKTPOHA HA TAaKOW OpOUTE CBSI3aHBI COOTHOLICHUSIMU: Al ~ I' 1 Ap
~p.)

7. Ilpu n1BUKEHUU BAOJIb OCH X CKOPOCTb OKA3bIBAETCS OINPENIENIEHHON ¢ TOUHOCTBIO AVy = 1 m/c.
OneHnTh HeoNpeAeNeHHOCTh KOOPAUHATH AX: a) JJid 3JIeKTpOHa; 0) /s POTOHA; B) JUIS Ya-
CTHI[BI MAacChl M ~ 1.10%2 1.

8. OLeHUTh C TOMOIIBIO COOTHOUICHHS HEONpPEIeNEeHHOCTeH MHUHHMMAIbHYI0 KHHETHYECKYIO
SHEPTHUIO0 JJEKTPOHA, NBMKYIIErocs B obmactu, pazmep koropoir | ~ 0,1 um. (IIpuHATH, 4TO
HEOIpeAeIEHHOCTh KOOPANHATHl AX U HEOoNpeAeNeHHOCTh AP HMITyJIbca P CBSI3aHBI COOTHO-
meHusMu: AX ~ 1/2 u Ap ~ p.)

9. Bo ckonbKko pa3 nedpoiiieBcKas JUIMHA BOJHBI Ap YaCTHUIIBI MEHbIIIE HEONPEAECICHHOCTH AX ee
KOOpPJUHATBI, KOTOPAasi COOTBETCTBYET OTHOCUTENIBHOMN HeolpeieIeHHOCTH umnyibea B 1 % .
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10.11TupuHa pe30HaHCHOW JIMHUU JJIs IEPBOM CHEKTPaJIbHOM JIMHKUU B cepuM JlaiimaHna nis ato-
Ma Bojgopona AA = 1,0 M. OmeHuTs BpeMsl KU3HH aToMa BOJOpPOja Ha COOTBETCTBYIOIIEM
B0O30YKJIEHHOM YPOBHE aToMa BOJIOpPO/aA.

Bonnoesasa ghynkuyun. Ypaeunenue lllpeounzepa.
Yacmuya 6 00HOMEPHOI NPAMOYZ0JIbHOU “NOMEHYUATbHOU AMme”

1. Yactuna B 6€CKOHEYHO IITyOOKOM OJJHOMEPHOM MPSIMOYTOJbHOM MOTEHIIMAILHOM SILIUKE IIH-
puHo# | HaxoauUTCs B BO30YXIeHHOM cocTostHud. OTpeienTh, B KakuxX Toukax uHrepsaia (0
< x < |) IIIOTHOCTH BEPOSITHOCTH HAXOXK/ICHUS YaCTUIBI MAKCHMaIbHA 1 MHHHMAIIbHA.

2. YacTHiia HaXOAUTCS B OCHOBHOM COCTOSIHUU B IIPSIMOYTOJIbHON O€CKOHEUHO I1yOOKOH MOTEH-
UaIbHOM siMe muprHOi |. HaiiTu BeposiTHOCTh HaX0KIeHUsI ATO# yacTuibl B obnactu /3 < x
< 2I/3.

3. DIeKTPOH HaXOAMUTCSA B OECKOHEYHO IIyOOKOM OJHOMEPHOM IPSIMOYTOJBbHOM IOTEHIHANb-
HOM suuke mupuHoit | . B xakux Toukax B mHTepBaie 0 < x < | MIOTHOCTH BEPOSTHOCTH
HaXO0XJCHHS Ha IIEPBOM U BTOPOM JHEPreTHUYECKHUX YPOBHAX OJUHAKOBA? BBIUMCINTEH IUIOT-
HOCTB BEPOSITHOCTH JIJIS TUX TOYeK. Pernienne mosicHuTh rpaguueck.

4. DneKTpOoH HaXOIUTCS B OECKOHEUHO ITyOOKOH OJHOMEPHON NMPSMOYToJbHON MOTEHIMATIbHON
siMe muprHOi | . OnpenenuTh cpeHee 3HaYeHUE KOOPIMHATBI <X> JJICKTPOHA.

5. DNeKTpoH HaXOAUTCS B OECKOHEYHO TIIyOOKOM OJHOMEPHOM MPSIMOYTOJIHHOM IOTCHIUAIb-
HOM siiuke mupuHoii | = 0,5 M. OnpenenuTs B 3IEKTPOH-BOJIbTAX Pa3HOCTh AE HAMHHU3IIHMX
SHEPreTUYECKUX YPOBHEU AJIEKTPOHA.

6. 3Has1, 4TO HOPMUPOBaHHAsE COOCTBEHHAsl BOJIHOBAsI (PYHKIMS, OIUCHIBAIOIIAs OCHOBHOE COCTO-

3

1 —
sAHKE JNEKTPOHA B atoMe Bojopozaa umeer sun W(r) = J:e /% (a, -nepsyiit 60poB-
mwaj

CKUH paauyc), HAUTU CpellHee pacCTOSHUE <I> 3JIEKTPOHA OT Sapa.
7. HopmupoBaHHasi coOCTBEHHasi BOJIHOBash (DYHKIIMS, OMHMCHIBAIONIAsl TBUKEHHE DJIEKTPOHA B

1 —
e T.fa:} (ao -

OCHOBHOM COCTOSIHIH aTOMa BOJIOPOJIa, HIMEET BUI: Y(r) =

3
may

nepBbiii 6opoBckuil paguyc). HallT a7 OCHOBHOTO COCTOSIHMS aToOMa BOJOPOZA CpejiHee
3HaueHue <U> noTeHaabHOi SHEpruu.

8. HopMupoBaHHas cOOCTBEHHAsi BONHOBAs (BYHKIIMS, ONMMCBHIBAIOIIAS JBMKEHHE DJIEKTPOHA B
_ 1 —-r/fa
OCHOBHOM COCTOSIHHHM aTOMa BOJIOPOJIa, IMEET BUJI: Y(r)= J:e ° (a -
3
mTa
0

nepBbIit 60poBckuil paguyc). OnpenenuTs paccTosiHUE I, HA KOTOPOM BEPOSTHOCTh HAXOXKJIe-
HUS DJIEKTPOHA MaKCUMaJIbHA.
9. 3Has, YTO HOPMUPOBaHHAsI COOCTBEHHAsl BOJIHOBAs (DYHKIIMSI, ONMCHIBAIOIIAs BH)KEHHUE DIIEK-

1 _
e T.{ai} (ao -

TPOHA B OCHOBHOM COCTOSHUH aTOMa BOJOPO/IA, UMEET BH]L Y(r)=

3
mag

NepBbIi OOPOBCKHI pasinyc), BBIYUCIUTD BEPOSATHOCTH TOTO, YTO JIEKTPOH HAXOJIUTCS BHYTPH
o0yactu, orpaHUYeHHON chepoit paguyca d,.
10.3Has, 4YTO HOpPMHUpPOBaHHAas COOCTBEHHAs BOJHOBAas (DYHKIUS, OMMCHIBAIOLIAs JBUKEHUE
1 e —rfa,

J 3
Ty

(2o -mIepBBINE OOPOBCKHUI pasinyc), BHIYUCIUTH BEPOSTHOCTh TOTO, YTO JICKTPOH HAXOIUTCS
BHE 00J1aCTH, OTpaHUYEHHOU chepoil pagnyca do.

37eKTPOHA B OCHOBHOM COCTOSIHHM aTOMa BOJOPOJA, UMEET B Y(r) =

IIpoBepounasi pa6ora no AMCUUIIIUHE
Bapuanr 1.
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1. Konpo nuamerpom D = 10 cM HaxonuTcs B OAHOPOAHOM MarHUTHOM nojie (B = 200 mTin).
Onpenenuth MArHUTHBIN MOTOK @, TPOHU3BIBAIOIINNA KOJIBIIO, €CJIM €T0 ITOCKOCTh COCTABIISI-

eT yron [ = 30%¢ HaIpaBJCHUEM JTMHUN UHIYKITUH.

2. IlpoBoxHuk muHOW | = 1 M JBMKETCS CO CKOPOCTBIO V = 5 M/C NEPHEHIUKYISPHO JTMHUSM
MHIYKIIMA OJHOPOIHOTO MarHUTHOro noss. OrnpeaenuT MarHUTHYIO MHAYKIHIO B, ecii Ha KOH-
11ax [IPOBO/IHMKA BO3HUKAET pa3HOCTh noreHuanos U= 0,02 B.

3. KonebarenbHblit KOHTYp COCTOMT M3 KOHJIEHCATOPA U KAaTYIIKU WHIYKTUBHOCTU. BoruncnuTh
SHEPTHUI0 KOHTYpa, €CIIM MaKCUMaJlbHas cuja TOKa B Karyiuke 1,2 A. MakcumanbHas pa3HOCTb
MMOTEHIIMAJIOB Ha 00KIanKax KoHeHcaTropa coctapisier 1200 B, yacrora koynebanuii KOHTypa
1-10° ¢, [ToTepsimu 3HEPTHH IPEHEOPEUb.

4. Ha kpucTaJZIM4eCcKyIO IIJIaCTUHKY KBapla, BIPE3aHHYIO MapaJljIeIbHO ONTUYECKOW OCH, HOP-
MaJbHO NajaeT cBeT ¢ JHON BosHbI A = 600 HM. [Tokazarenu npesoMieHus] OOBIKHOBEHHOTO
No ¥ HEOOBIKHOBEHHOTO Ne JTy4e paBHBI Ny = 1,544, n, = 1,553. KakoBa qo/mkHa ObITH TOJIITH-
Ha 0 mIacTHHKH, 9TOOBI IPOM3OMICIT CABUT (pa3 A STHX Jryueii Ha 7727

5. Ha Henpo3pauHblii 3kpaH ¢ orBepctueM auamerpa d = 1,8 MM HOpMalbHO MaaaeT MIOCKast
cBeroBas BosHa HOH A = 0,5 MkM. Touka HaOIIOeHUS PACIOI0KEHA Ha OCEBOW JIMHUH U
ynaineHa ot 3kpaHa Ha paccrosaue | = 0,4 M. Onpenenuts yuciao 30H DpeHens, KOTOPbIC
YKJIa/IbIBAIOTCSL B OTBEPCTUH, U Pe3yabTaT audpakuuu cBeta Ha ocu. Kakue npousoilnyr ns-
Mmenenwust, eciu | yBennuuts 10 0,8 M?

6. Ha nusnextpuk ¢ nokazatenem npeiaomiienus N = 1,54 manaer ectecTBeHHbIN cBeT. Haiitu
yroJi NafeHust Ty4yei, Mpu KOTOPOM OTPAKEHHBII CBET MOJIHOCTHIO MOJISPU3OBAH.

7. B anexrporneun MouHocThi0 P = 20 KBT 1075 TEIUIOBBIX MOTEPh YEpe3 CTEHKH COCTABISET
n = 0,3. BHyTrpenHsis noBepxHocTh neuu (mromans S = 1,0 M%) BBLIOXKEHA OTHEYIOPOM, TO-
rIIoIaTenbHasi CloCOOHOCTh KOTOpOro paBHa Ay = 0,35. OnpenennTs, Ha KaKylo JUIMHY BOJIHBI
IIpY HOMUHAJIBHOM pPEXUME PAbOThl MPUXOAUTCS MAKCUMyM 3HEPIUU W3JIy4€HUs, U HalTh
MaKCHMAJIbHYIO CIIEKTPATIbHYIO IJIOTHOCTh U3TydaTelbHOCTH (R, 7)max, PACCUNTAHHYIO HA WH-
TepBaJ JUIMH BOJTH AL = 1 HM BOJIU3HU Amax.

8. Ha ¢oTodeMeHT ¢ KaTojoM U3 JUTUS MajaeT CBET ¢ JUIMHOM BomHel A = 200 mm. Haiitu
HauMEHbIIIee 3HaUeHHE 3aJepKUBAIOLIEN pasHOCTH NMOTEeHIUAIOB Upin, KOTOPYIO HY>KHO INpH-
JIOXKUTH K (DOTORIIEMEHTY, YTOObI MpeKpaTuTh (poToToK. PaboTa BbIXOAA 3NIEKTPOHOB 4 = 2,3
3B.

9. OnpenenuTh paguyc NepBoil 6OpPOBCKOW OpOUTHI I'1 B aTOME BOJIOPOJIa U CKOPOCTh JIBUKEHUS
AJIEKTPOHA V1 Ha 3TOM opOuTe. DIEKTPOH CUUTATh HEPENATUBUCTCKHUM.

10. Kakyto 3Hepruto Heo6X0IMMO AONOJHUTEIBHO COOOIIUTH 3IEKTPOHY, YTOOBI €ro 1e0poii-
JIeBCKas JJIMHA BOJHBI yMeHbmuiack oT 0,1 am mo 0,05 am?

11. Onpenenuth HETOYHOCTH AX B ONpEAEICHUN KOOPIMHATHI 3JIEKTPOHA, IBHXKYIIETOCs B aTOME
BOJIOPOa CO CKOPOCTHIO V = 1,5-10° m/c, eciu JIoTTycKaeMasi HETOYHOCTH A V B onpe/ielieHu!
ero ckopoctu cocrasisieT 10 % ee BenuuuHbl. /J{luameTp aToMa BOOpO1a NPUHATH PABHBIM
YIBOCHHOMY 3Hau€HHI0 OOPOBCKOI0 pajiyca d, I[IpruMeHHMO Jiu MOHATHE TPAeKTOPUH B
JTAHHOM city4ae?

12. Yactuna B GeCKOHEUHO TIyOOKOM OJHOMEPHOM HPSIMOYTOJIBHOM TOTEHIMATIBHOM SIIUKE
mmpuHO | HaX0AUTCs B BO30YKICHHOM COCTOSIHUU. ONpeesnTh, B KAKUX TOYKAaX MHTEpBaia
(0 < x < I) mIoTHOCTH BEPOSTHOCTH HAXOXKIACHUS YaCTHIIBI MAaKCHMaJlbHAa 1 MHHUMAJTbHA.

Bapuanr 2.

1. MarsuTHBIN MOMEHT COJIEHOM/IA, BUTKH KOTOPOTO IIJIOTHO MIPUJIETAIOT IPYT K APYTY, PABEH Pm
=2 AM>. Jlnuna coneHoupaa pasua | = 0,4 M. HaliTi MarHuTHbINA TOTOK @ CKBO3b CEYCHUE CO-
JICHOMA.

2. KBagpaTtHas pamka ceueHuem S = 60 cm? MOMEIIIEHa B OJJTHOPOJIHOE MAarHUTHOE IOJIE€ C HHAYK-
nuen B = 0,6 Tn. Haiitu 9JIC uHAyKIMM € B paMKE, BOSHUKAIOIIYIO IIPU YMEHBIIEHUU Mar-
HHUTHOTO TIOJIS B 2 pa3a B TeueHue | mc.
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3. BbuuciuTh 3HEpPruio KojaedaTeqbHOr0 KOHTYpa, €CIM MaKCUMallbHasl CHJIa TOKa B KaTYIIKE
MHIYKTUBHOCTH 1,2 A, a MakcHMallbHasi pa3HOCTh MOTEHIIMAIOB HAa OOKJIaJKaX KOHAEHCATOopa
1200 B. Ieprox xonebannii kontypa 1-10°° c.

4. B omnbite IOHra paccrosiaue d Mexay ABYMS IICISMH, SBISIOIIMMUCST UCTOYHUKAMH JKEJITO-
ro ceera (A = 600 um), paBro 0,1 mm. OnpenenuTs paccTossHuE AX MEXIY COCEAHUMHU CBET-
JBIMU MHTEP(HEPEHIUOHHBIMU TTOJI0CAMH, €CIM UCTOYHUKHU yJaJlIeHbl OT SKpaHa Ha 1 m. Ka-
KUM OyneT AX, eclii UICTOYHUKHU U 9KPaH MOMECTUTh B CPEAyY C MOKa3aTeleM MpeoMICHHS N
=1,3?

5. Ha y3kyro mens mmpuHoi 0,05 MM magaeT HopMaJIbHO TapasuIeIbHbIA MTy4OK MOHOXpOMAaTHYe-
CKOTo cBeTa ¢ JUIMHOW BOMHBI A = 0,6 MxM. Haiftn mmpuny neHTpanbHOro AupakiiioHHOTO
MaKCHMyMa Ha 3KpaHe, pacrojioxeHHoM B 0,5 M OT mienu.

6. [Iyuok ecTecTBEHHOrO cBeTa pacrpocTpansercs B Boje (N1 = 1,3) u oTpakaeTcsi OT HOBEPXHO-
CTH CTEKJISIHHOM TuiacTuHbl (N = 1,54), nexxameid Ha que. Haiitu yrisl najgeHus U npenomiie-
HUS CBETa, €CIIM OTPAKEHHBIN CBET MOJIHOCTHIO MOJspu3oBaH. Kakas 1075 magaroniero usiy-
YEHUsI OTpaXKaeTcs?

7. DHepreTruyeckasi CBETUMOCTh (M31y4aTeIbHOCTb) aOCOMIOTHO 4epHOro tena Re = 3,0-10°
Br/m%. Ha KaKyro JUIHHY BOJHBI Anax IPHXOIMTCS MAKCHMYM CIICKTPATBHON IIIOTHOCTH H31Ty-
4aTeJIbHOCTH ITOrO Tena?

8. ®otoH ¢ sHeprueil ¢ = 10 3B nagaer Ha cepeOpsAHYIO MJIACTHHY U BbI3bIBAaET (HOTOA(DDEKT.
Onpenenutb UMITYJIbC P, MOTYYEHHBIN TUIACTUHOW, €CJIU MPUHSATH, YTO HAIIpaBJICHUS JBUXKeE-
HUs GoTOHA U (POTODIEKTPOHA JIe)kKAT HA OJHOHN MPSAMOM, MEPIEHANKYIIPHONU MOBEPXHOCTH
ractuHbl. PaboTa Bbixoza anmektpoHoB A = 4,7 3B.

9. [loTenuuan noHu3auu atoma Bogopoaa ¢; = 13,6 B. Mcxons u3 3Toro 3naueHus, HalTH 3Ha-
YeHUE OCTOSTHHOW Punbepra.

10. [Ipn kakux 3HAYEHUSIX KHHETUUECKON SHEPruu 3JEKTPOHA OMIMOKA B ONpPENEICHUN Ae0poii-
JIEBCKOM JJTMHBI BOJIHBI Ap 110 HEPEIATUBUCTCKOM (hopmyre He npeBbinaet 10%?

11. O1eHuTh ¢ MOMOIIBIO COOTHOIIEHUS HEOMPEIEICHHOCTE MUHUMAIbHYI) KHHETHYECKYIO
JHEPTHIO AIICKTPOHA, JABMKYIIErocs BHYTpU cdepuueckoit obmactu muamerpom d = 0,1 HM.
OneHKy NpoOM3BECTU B MPEANOIOKEHUH, YTO HEONPEAEIIEHHOCTh Al panuyca cdepsl I' U He-
OTpeieNIEHHOCTh AP UMITyJIbCca P JIEKTPOHA HAa TaKOW OpOMTE CBSI3aHBl COOTHOIIEHUSIMU: Al ~
ruAp~p.

12. YacTuua HaXOAUTCS B OCHOBHOM COCTOSIHUM B MPSIMOYTOJIbHOW OECKOHEYHO IIyOOKOM Imo-
TEHIUAITLHOM siMe mpuHOH |. HaiiTu BeposSTHOCTh HaX0XKIACHUS 3TON YacTuIlsl B obmactu 1/3

<x < 2I/3.

TeMBlI TOKJIAI0B 10 3aJJaHHBIM TEMaM:

AcTpoHOMMYECKas KapTUHA MHUpa U €€ TBOPLIbI.
Bxnan otkpertuii I'. I'anuies B eCTeCTBO3HAHUE.
Bropoe Hauano TepMOIMHAMUKH U TEOPHSI TEIUIOBOM cMepTH Beenennoi.
JleTepMUHU3M, HHIETEPMUHU3M, BEPOSATHOCTD, CIIy4aiiHOCTh B KJIACCUYECKOM, HEKJIaCcCUYe-
CKOM U ITOCTHEKJIACCUYECKON KapTUHAX MUPA.
5. 3aKOHOMEPHOCTH Pa3BUTHsI €CTECTBO3HAHMS: OCHOBHBIE MCTOPUYECKHE CTaJWU MO3HAHUS
ITpuposer.
6. 3aKOHBI COXpaHEHHsI B IPUHIUITBI CHMMETPHUH.
7. 3HaueHue U QYHKIMH HayKH B COBPEMEHHOM OOIIECTBE.
8. HcTopus OCHOBHBIX OTpaciieil ecTecTBO3HaHUA ((pu3nka, XUMUsL, ONOJIOTHs, TEeHETHKA, KOC-
MOJIOTHS, HAYKH O 3eMJie, SKOJIOTHS U Ip.).
9. Hctopus OTKPBITUS 3JIEMEHTAPHBIX YACTHII.
10. KBaHTOBO-TIOJIEBast KAPTHHA MHPA: CTAHOBJICHHE U OCHOBHBIC TTPUHITHUITHI.
11. Crpykrypa u kiaccuukanus 31eMeHTapPHbBIX YaCTHI

PO E
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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.

N o
g~ wWwN

POOoONOoOORWDNE

KoHuenuus npocTpaHcTBa U BPEMEHU: UCTOKHU, IBOJIIOIUS, IEPCIEKTUBBI.
KomnepHukoBCcKas peBoOLUA U €€ METOI0JI0THYECKOE 3HAYEHNE.

KopnyckynspHas u KOHTUHYalIbHasi KOHLETILIMK OMUCAHUSI TIPUPOJBI.
Kocmonorunueckas monens pacmmpenus: BeeneHHO.

Makc [li1ask 1 ero KBaHTOBO-MEXaHHYECKas TEOPHSL.

Meramup: coBpeMeHHbIe acTpOhU3NUECKHUE U KOCMOJIOTHYECKUE KOHIEIIUH.
Muxkpomup U MakKpoMup.

Hayunsie peBomoruu B XVII - XX BB.

OO011ast TeoOpHsi OTHOCUTEIBHOCTH: OCHOBHBIC HJIEH U (PHIIOCO(PCKast HHTEPIIPETALIUS.
OCHOBHBIE UJI€H, IPUHLUIIBI U OHATHS CHEUAIBHON TEOPHUH OTHOCUTEIBHOCTH.
OcCHOBHBIE TPUHITUITBI KBAHTOBON MEXAHUKHU.

Oco0eHHOCTH eCTECTBEHHOHAYYHOT0 U TyMaHUTapPHOTO O3HAHUSI.

OtxpeiTus Ha pyOeske 20-ro Beka. CTaHOBJIEHNE KBAHTOBOM U PEIATUBUCTKON (DU3HKH.
[ToHsATHE M TPUHIMIIBI CHHEPTETUKH.

[ToHsATHA CUMMETPUU U ACUMMETPHUU: UX 3HAYECHUE B €CTECTBO3ZHAHUMU.

[Tpunnun nonoaHauTenbHOCTH ['eitzenOepra.

[IpoGnema mpoucxoxxaenust BcenenHoi B COBpeMEHHON KOCMOJIOTHH.

[IpocTpaHcTBO M BpeMs B KIIACCUUECKOW U HEKJIACCUUECKOW KapTUHE MUpA.

Pa3ButHe ecTrecCTBEHHOHAYYHBIX MIPEICTABICHUM B AHTHYHOCTH.

Pa3Butue npeacraBieHuii 0 MaTepuu B UCTOPUU €CTECTBO3HAHUSA.

Posib HeroTOHA B €CTECTBO3HAHUMU.

Cummetpusi. OCHOBHBIE 3aKOHBI CUMMETpUH. CUMMETpPUS B HEXKUBOUM U )KUBOM IIPUPOJIE.
CunepreTuka — HayKa O CaMOOPTaHMU3YIOIIUXCS cUCTeMaxX. Teopusi caMoOpraHU3alii U ee
OCHOBHBI€ IMPUHLHUIIBI.

Crnaboe, CHITbHOE, YJIEKTPOMArHUTHOE U TPABUTAIIMIOHHOE B3aUMOICHCTBUSI.
CoBpemeHHbIe MTPOOIEMBI ACTPODUZHUKH.

CrenuanbHasi TEOpUs OTHOCUTEIBHOCTU: BO3HUKHOBEHHE, COJIEPIKaHUE, OCHOBHBIC MU U
UX 3HAYEHUE.

Cranosnenue kBanToBbIX uaei ot M.I[1nanka no H.bopa.

Crpoenue u 3Bononus BeeneHnoil.

CtpoeHue u 3BOIIOIUS 3BE3I.

Teopus xaoca v mopsaKa. DHTPOIUSL.

DBOJIIOIHS HAYYHON KapTUHBI MUDA.

Dxonoruyeckue mpodaeMbl COBPEMEHHOCTH.

TeMbl KypcoBBIX padoT U IIPE3CHTAIMIA

KBaHTOBO-1I0/I€Bast KAPTUHA MUPA: CTAHOBJIEHUE U OCHOBHBIE IIPUHLIUIIBI.
CtpykTypa 1 KiacCu(pUKaLus 2I€MEHTapPHBIX YaCTHI]

Konuenmus npoctpaHcTBa U BpEMEHH: UCTOKH, IBOJIIOLINS, IEPCIIEKTUBBI.
KonepHukoBcKkas peBOMIOLMS U €€ METOA0JIOTNYECKOE 3HAUCHHE.
KopnyckynspHas 1 KOHTHUHYalIbHAasl KOHUENIUN ONUCAHUS IPUPOBI.
Kocmonornueckas Mmoaens pacmmupenus: BeeneHHON.

Makc [InaHk 1 ero KBaHTOBO-MEXaHUYECKasi TEOPHSL.

Meramup: coBpeMeHHbIe acTpopU3NUECKrUe U KOCMOJIOTMYECKHE KOHIEIIUH.
Mukpomup 1 MaKpoMup.

Hayunsie peBomtonnu B XVII - XX BB.

OO11ast TeOpHst OTHOCUTEIBHOCTH: OCHOBHBIE HJIeH U (HiIocO(pCKasi HHTEpPIpEeTaLs.
OcHoOBHbIE U/IeU, TPUHLIUIIBI U MTOHITHSI CTIEHUATbHON TEOPHUH OTHOCUTEIBHOCTH.

. OCHOBHBIE IPUHIIUIIBI KBAHTOBOM MEXaHUKHU.
. OcoOEHHOCTH €CTECTBEHHOHAYYHOTO M TYMaHUTAPHOTO MMO3HAHUS.
. OTkpbITHS Ha pyOexe 20-ro Beka. CTaHOBJIEHHE KBAHTOBOM U PEISTUBUCTKON (PU3HUKH.
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16.
17.
18.
19.
20.
21.
22.
23.

10.

11.
12.

13.

14.

15.

16.
17.
18.
19.
20.

21.
22.

23.

24,
25.

IToHsiTHE M IPUHLIUIIBI CHHEPTETUKU.

[ToHATHA CHMMETPHUH U ACUMMETPHUU: UX 3HAYEHUE B €CTECTBO3HAHUMU.
[Tpunun pononuutensHocTH I 'elizendepra.

[TpobGnema mpoucxoxxaeHust BceneHHoi B COBpeMEHHON KOCMOJIOTHH.
IIpocTpaHCTBO M BpeMS B KJIIACCUYECKOW U HEKJIACCHYECKOU KapTUHE MUPA.
Pa3BuTre ecTeCTBEHHOHAYUHBIX MPEICTABICHUN B aHTUYHOCTH.

Pa3BuTHe npeacraBineHnii 0 MaTEpUU B UCTOPUM €CTECTBO3HAHUS.

Ponbs HproTOHA B €CTECTBO3HAHMM.

Bomnpocsl k 3auery (mpoBoauTcs B ycTHOH dopMme)
MaruutHoe nosie. Maaykuust MmarautHoro noJdiga. 3akoH buo-Caapa-Jlamiaca u ero npume-
HEHUE K pacy€Ty MarHUTHOTO IOJISL.
3aKOH IMOJIHOTO TOKa Ul MarHUTHOIO IMOJIS B BakyyMme (Teopema O LUPKYISLHUU BEKTOpa
MarHMTHOM MHIYKIMK). Pacuér nmoss conenounna.
JleiicTBMEe MarHUTHOTO TOJIS HA JBMKYLIMICS 3apsia M Ha IPOBOAHUK ¢ TOKOM. Cuiia JlopeH-
na. Cuna Amrepa.
MarHuTHbIM NOTOK. OJEKTPOMAarHUTHAs MHAYKIMS. 3aKOH 3JEKTPOMAarHUTHOM MHIYKLUU
(3axon dapajes). 3akon JleHra.
OnexrtpoMarauTtHasg uHAykuusa. Camoumsnnykuusa. OJIC camouHaykuuu. VHIYKTMBHOCTB.
DHeprus MarHUTHOT'O TOJIS.
MaruutHoe nose B Beuiectse. Jlua- n napamaraetuku. @eppomaruetuku. I'nucrepesuc.
Buxpeoe anexrpudeckoe noie. Tok cmemenus. YpaBHeHUss MakcBemia B MHTETPaIbHOU
dopme u B tuddepeHiuanpHoi Gopme.
DneKTpOMarHuTHbIE BOJIHBI. CKOPOCTh pacipOCTpaHEHHs! 3JIEKTPOMArHUTHBIX BOJH. BexTop
Ymosa-IloiiHTuHra.
BouiHOBBIE CBONCTBA CBETA. SBIICHUS, TOATBEPKIAIOIINE BOTHOBBIE CBOKCTBA.
Wntepdepennus csera. KorepeHTHOCTh. MOHOXpOMaTHUHOCTh. CriocoOBl HAOMIOICHUS UH-
TeppepeHIIuu CBeTa.
Wntepdepennus cera. Konbiia HeroToHa.
Hudpaxus cera. [Ipunnun ['tolirenca-®penens. 3ousl Openens. ['paduueckoe ciaoxeHue
amruTyA npu qudpakuuu Openenst. 30HHbIE MITACTUHKH.
Hudpaxnus @paynrodepa oT mienu. YciaoBus HaONIOIEHUS MaKCUMYMOB M MHUHUMYMOB
OCBEILIEHHOCTH.
Judpaknuonnas pemerka. [TocrosHHas nudpakiimoOHHON pemieTKH. Y ClIoBUE HAOII0/IEHUs
[JIABHBIX MakCUMyMOB Ipu nau¢pakuuu @PpayHrodepa Ha JUPPAKLHUOHHOM pelieTke.
Paznoxxenue 6enoro cBera B CIEKTP C MOMOLIBIO0 JTUPPAKIIMOHHON PELIETKH.
EctecTBeHHBIN 1 NONsApU30BaHHbIN cBeT. [lonspusanus ceera npu OTPakeHUU U MPEIOMIIE-
HUU B IUINeKTpuKe. 3akoH bprocrepa. 3akon Mastoca. J[BoitHOE ydenperoMIIeHHeE.
Hucnepcus cBera. Pasnoxxenue 0enoro cBera B CIEKTP € TOMOIIbIO PU3MBI.
OnbITHOE 000CHOBAaHUE KOPITYCKYJISIPHBIX CBOMCTB CBETA.
TennoBoe n3nyuyenue. 3akonsl Kupxroda. 3akonsl Credana-bonsmana n Buna.
®opmyna [lnanka.
®dotoanexkrpuueckuii 3¢dext. Buast Gotosddexra. Buemnuit pororddext. 3akon DiH-
mTeitHa Ui BHEIHeTo ¢oTtodddexra.
OmnsiThl Pesepdopaa no paccesnuto anbda-yactuil. SaepHas MoeIb aToMa.
[Toctynatel bopa. Teopus aroma Bojmopoaa no bopy. JIuCkpeTHbIE 3HAUEHUSI SHEPTUU DJICK-
TpPOHa B aTOME BOJIOPOAA.
KopnyckynsspHO-BOJIHOBOM yain3M cBOWCTB MaTepuu. I'mnoresa JIyn ne bpoinsa. @opmyia
ne bpons.
I'mnoresa [Tnanka. ®opmyna [1nanka.
CootHolleHue HeonpeaenaeHHoctel I eitzendepra.
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26. MonenupoBaHue COCTOSIHUA MUKPOOOBEKTOB. OCOOCHHOCTHU MOBEICHUS KBAHTOBBIX COCTOSI-
HUU.

27. OcHOBHOE ypaBHEHHE KBAaHTOBOW MeXaHHKH. BonHoBast pyHKIUs, €€ CMBICT U CBOICTBA.

28. MopaenupoBaHue COCTOSIHUMN ¢ moMolbto ypaBHenus Ilpenunrepa.

29. OmnucaHue COCTOSHUS U IBUKCHUSI MUKPOOOBEKTOB B KBAHTOBOM MEXaHUKE.

30. KsanroBbie uncna. [Ipunamun I[laymu. 3actpoiika 351eKTpOHHBIX 00oouek. Tabnuia Menme-
JeeBa.

31. Uepapxus MaTepHalibHBIX CTPYKTYp. Makpo-, MUKPO- U MEramup.

32. DneMeHTapHbIC YaCTHIIBI, HX CBOMCTBA U KIACCH(PUKAIIHUS.

33. dynnameHTanbHbIe pu3HUecKre B3auMoieicTBHs. [lepeHoCcYrKy B3auMOIeHCTBHMA.

34. OcHOBHBIC TIOHSTHS KBAaHTOBO-TIOJIEBOW KapTUHBI MUpPA: €IUHCTBO KOPIMYCKYJISPHBIX U BOJ-
HOBBIX CBOWCTB MaTepuu; pU3NYECKHE MO KaK COBOKYIHOCTh KBAaHTOB, OOMEHHBIN Xapak-
TEp B3aUMOJICHCTBUS, B3aUMOIIPEBPAILAEMOCTb 3JIEMEHTAPHBIX YaCTHULL.

4. MeToau4ecKkue MaTepHaJibl, ONpeae/siioue NPoueaypbl OLeHUBAHUS 3HAHUM, YMeHMI,
HABBIKOB M (WJIH) ONBITA JAeATeJbHOCTH, XaPAKTEPU3YIOMIMX 3Tanbl (opMUPOBAHUS
KOMIIETeHIM A

OneHnBaHUE CTEMIEHU OCBOCHHS OOYUYAIOUIUMHUCS TUCIUILUIMHBI OCYILECTBISETCS Ha OC-
HoBe «llonmokeHne O OaUTbHO-PEUTHUHIOBOM CHUCTEME OIICHKH YCIEBAEMOCTH CTYJIEHTOB
MI'OVY».

[lIxana coOTBETCTBUSI PEUTUHTOBBIX OIICHOK MATHOATHHBIM OILICHKAM

Onenka no 5-0amibHOM cucteme Onenka no 100-
0aJUIbHOM cucTeMe
5 OTJINYHO 81100
4 XOpOIIIO 61 - 80
3 YZIOBJIETBOPUTEIIBHO 41 - 60
2 HEYJIOBJIETBOPUTEIHHO 21 -40
1 HE00XO0AMMO MTOBTOPHOE U3YUEHUE 0-20

B 3aueTHO-3K3aMEHAIMOHHYIO BEJJOMOCTh U 3aYETHYIO KHUIKKY BBICTABIISIFOTCS OLEHKU
10 NMATHOATIFHON IIKaJle U PEUTUHTOBBIE OLIEHKU B Oasiax.

[Ipu mony4yeHUH CTYACHTOM Ha 3a4€Te HEYAOBIETBOPUTEIHHON OIIEHKH B BEJJOMOCTh BbI-
CTaBJIsIeTCA pEHTUHIOBas olleHKa B O0amtax (<40 0amioB), COOTBETCTBYIONIAsl (PAKTUUECKUM 3Ha-
HUSM (OTBETY) CTYyJEHTA.

OO61ee komuecTBO OasIoB o aucrumuinge - 100 0axios.

MaxkcuManbHOE KOJIMYECTBO OANIOB, KOTOPOE MOKHO HaOpaTh B TEUEHUE CEMECTpa 3a
MOCENaeMOCTh, BBITIOJTHEHUE JTA00PATOPHBIX, MMPAKTUICCKHUX W JIOMAITHUX PadOT, TECTUPOBAHUE
u pedepat u at.1. — 60 6an08.

3a nocewenue 1eKYUOHHBIX 3aHAMUL U HANUCAHUE KOHCNEKMO8 00VUAIOWUICS MOMCem
Habpams maxcumanvro 10 6annos.

3a evinonnenue domawHux 3a0aHutl (pewerue 3a0ay) oOY4arWUIcs Modxcem Habpamo
maxcumanvio 15 6annos (2 3adanus no 7,5 6annos).

3a evinonnenue pegepamos no oucyuniume 00YYAIOWUUCA MONCEm HAOPAMb MAKCU-
manvro 10 6annos.

3a noocomosky doxnada (npezenmayuu) o6y4arOWUICA MONHCem HAOPaAmMmv MAKCUMATbHO
15 6annos.

3a mecmuposanue obyuarowuiicss modxcem nadbpamo maxcumanvio 10 6annos (10 me-
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CcmMogblx 8onpocos no 1 banny 3a Kaxcowlii).
Makcumanvras cymma 6annos, komopule 00y4arOWUIics Modxcem Habpams npu coave 3a-
yema, cocmasnsiem 40 b6annos.
Jliig cnaum 3ayeTa mo AMCLUMILTUHE He0OXOIUMO BBINOJIHUTH Bce TpeOyemble 1adboparop-
HbIe paboTHI (MOJYYUTH JOMYCK K 3aUeTy y MpenojaBaTessi, MPOBOIUBIIETO J1a00paTopHbIEe pa-
60Tb1). CylllecTBEHHBIM MOMEHTOM SIBJISIETCS TTOCEIIAEMOCTh 3aHATHH (B CiIydyae MPOIYyCKOB 3a-
HATHIA Tpearnonaraercs 0oiee MOAPOOHBIN ONMPoC M0 TeMaM HPOIYIIEHHBIX 3aHATHi). Ha 3auer
BBIHOCUTCSl MaTepHall, U3jaracMblii B JIEKIIMOHHOM Kypce M paccMaTpUBAEMBblil Ha npaxmuue-
CKUX U 1abopamopnulx 3ausamusx. [ momydeHHs 3ayeTa HalO NMPaBHIBHO OTBETUTH HA He-
CKOJIBKO MOCTABJICHHBIX BOIPOCOB.

Cmpyxkmypa oyenueanus 3auema

YpoBHU OlleHUBAHUSA

Kpurepun oueHuBanus

Banabl

3aumeno

[TonHble W TOYHBIE OTBETHI Ha Bompockl CBOOOAHOE Bia-
JICHUE OCHOBHBIMM TE€PMHHAMHU U MOHATUSMU Kypca; I10-
CJI€I0BATEIIbHOE M JIOTUYHOE M3JIOKEHUE Marepuaina Kyp-
ca; 3aKOHYEHHBIE BBEIBOABI M OOOOIIEHUS II0 TEME BOIIPO-
COB; MCYEPHBIBAIOIINE OTBETHl HA BOIPOCHI MPU CHAYE 3a-
yeTa ¢ OIICHKOM.

IlonHble M TOYHBIE OTBETHI BOIIPOCHKI. 3HaHKHE OCHOBHBIX
TCPMHUHOB U TTOHATHH Kypca, OoCJI€a0BaTCIbHOC HU3JIOKE-
HHUC MaTepuajla Kypca; YMCHHC Q)OpMYHHpOBaTB HCKOTO-
pbIC O606H_I6HI/I$I M0 TECMEC BOIIPOCOB; AOCTATOYHO IIOJIHBLIC
OTBCTBI Ha BOIIPOCHI IIPU CAa4Y€ 3a4CTa C OILICHKOM.

[TonHBIM ¥ TOYHBIM OTBET HA OAWH BOIIPOC. Y TOBJIETBOPH-
TEJIBbHOE 3HAHME OCHOBHBIX TEPMHHOB M IOHATUN Kypca;
YIOBIIETBOPUTENBHOE 3HAHME M BIIAJEHUE METOAaMHU U
CpPEeACTBAMU pELICHUs 3a7a4; HEJOCTaTOYHO IIOCIIEI0Ba-
TeJIbHOE M3JI0KEHHE MaTepuana Kypca; yMeHue popMyiu-
pOBaTh OTJEJIbHBIE BBIBOJIBI M O0OOIIEHHUS IO TEME BOMPO-
COB.

11-40

He 3aumeno

HETIOJTHBIA M HETOYHBIM OTBET Ha OJIMH BONpPOC Owiiera u
MEHEEe.

0-10

Kpumepuu u wikana oyenusanus oomawmnetl pabomol

Kpurepuit baubr

Pemienne nmoruuecku BBICTPOCHO U TOYHO HU3JIOKCHO, ICCH BECh XOI PACCYKIACHU A

[IpencraBieHo penieHue 3a1a4 HECKOJbKUMHU CIIOCOO0aMHU (€CJIM 3TO BO3ZMOYKHO)

OTBeT Ha KaXKJIplif BONPOC (3a/1aHK€) 3aKaHYNBAETCS BBIBOJIOM

2,5

Odopmnenne cooTBeTcTBYeT o0pasiy. [IpencraBieHbl HEOOXOAMMBIE TAOIHIBI U

CXEMbI

2,5

1o pe3ynbTaram olleHHBAaHUS 00YYAIOIIUNCS MOXKET MOTYYUTh:
[ToporoBslif ypoBeHb — 10 8 6alIOB,;
[TpoxBunyTHI ypoBeHb — 12-15 Ganos.
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Kpumepuu U wKaila oyeHueaHusl KOHcnekma

Kpurepuii banns
TeKCT KOHCIEKTa JIOTMUECKU BBICTPOEH M TOYHO M3JIOXKEH, SICEH BECh XOJ] paccyx- 0,5
JICHUS
JlaHbl OTBETHI HAa BCE IOCTABJICHHBIC BOMPOCHI, U3JIOKECHBI HAYYHBIM S3BIKOM, C 0,5
MPUMEHEHHEM TEPMUHOJIOTHH
OTBeT Ha Kaxbli BOIPOC 3aKAHYUBATHCS BBIBOJOM, COKPAIICHHS CJIIOB B TEKCTE 0,5
OTCYTCTBYIOT (MJIM UCIIOJIb30BaHbI OOIICIPHUHSTHIC)
Odopmrnenune cooTBeTcTBYeT 00pasimy. [IpencraBieHbl HEOOXOAUMBIE TAOIHIIBI U 0,5
CXEMBbI

I[To pe3ynbTaTraM OLIEHUBAHUS OOYYAIOIIUNCS MOXKET MOJYYUTh:
[ToporoBsrii ypoBens — 110 1 6ana;
[IponBunyThIil ypoBens — 1,5-2 6amna.

Kpumepuu u wxana oyenusanus pechepama (0oxnaoa)

Kpurepuit banns
00630p UCTOYHUKOB UHPOPMALIUU 2,5
Jloruka n3nokeHus MaTepuaa 2,5
Y6enuTenbHOCTh C(hOPMYITHMPOBAHHBIX BBIBOJIOB 2,5
KauecTBo odopmiieHus 2,5

ITo pe3ynbpraTaM oLeHUBaHUS 00YYAIOUTHICS MOXKET MOJTYYUTh:
[ToporoBsiii ypoBeHb — /10 S 0aIOB;
ITpoxBunyTHIi ypoBeHs — 8-10 Gannos.

LIxana oyenusanus mecma, npogepouHol pabomoi

IToka3zarenn OTMETKA
Brmmonaeno mo 40% 3amanuii 4
Bremomneno 41-60% 3amanuii 6
Bremomnaeno 61-80% 3amanui 8
Brmonneno 6oaee 81% 3aganuii 10

Kpumepuu u wKaia oyeHuearus pa60mbz cmydeHmoe HA TEKYUAX U npaAKmu4eCKux 3aniamusix

[MIkamna

[Tokazarenu creneHN 00Y4eHHOCTH

3.5 6amia

[IpucyTcTBOBaNI HA 3aHATUH, CIyLIAT, CMOTPEI, 3alIUChIBAN I10J AUKTOBKY, IIEPENH-
CBhIBaJI C JOCKHU U T.II.

OTin4aer Kakoi-1nbo mpouece, 00bEKT U T.I. OT UX aHAJIOTOB TOJBKO TOIJA, KOTJa|
€My UX NIPEABSBISIOT B TOTOBOM BHUJIE.

1 Oamn

3armoMHUIT OOJIBIIIYIO YaCTh TEKCTA, MIPABWII, ONIPEICIICHHA, (OPMYITUPOBOK, 3aKOHOB
U T.I., HO OOBSCHUTHh HUYETO HE MOXKET (MEXaHUUYECKOE 3aIIOMUHAHHME).
JIeMOHCTpHpYET TIOJTHOE BOCIIPOM3BEICHIE U3YICHHBIX TIPABHII, 3aKOHOB, (POPMYJIH-
POBOK, MaTéMaTH4YeCKHX W WHBIX (OPMYN U T.I., OAHAKO 3aTPYIHSETCS YTO-THOO]
OO0BSICHUTD.

1,5 6amna

OOBsICHSET OTACIBHBIC IMOJOXCHUA YCBOGHHOﬁ TCOPpHU, MHOT'JAa BBINIOJIHACT TAKHUC
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MBICITUTENIbHBIE ONEPAllUY, KaK aHaIu3 U CUHTE3.

OTBevaeT Ha OOJBIIMHCTBO BOIIPOCOB MO COACPNKAHUIO TEOPUHU, JEMOHCTPUPYS OCO-
3HAHHOCTb YCBOEHHBIX TEOPETUUECKUX 3HAHUH, MPOSBIISAS CIIOCOOHOCTh K CaMOCTOSI-
TEJIbHBIM BBIBOJIAM U T.II.

2 Oasuta

YeTKO U JIOTUYHO H3JIaraeT TEOPETHUECKU MaTepual, CBOOOTHO BIaJeeT MOHSITH S
MU ¥ TEPMUHOJIOTHEH, CIIOCOOEH K 0000IIEHUIO N3TI0KEHHOW TEOPUH, XOPOIIIO BUIUT
CBSI3b TEOPUH C MIPAKTUKOM, yMEET IPUMEHUTH €€ B IPOCTEUIINX CIIydasiX.
J/leMOHCTpUpYET MOTHOE TOHUMAHUE CYTH U3JI0KEHHOW TEOPUU M CBOOOJHO MpHUMeE-
HSIET €€ Ha MPAaKTUKE. BBIMOIHAET MOYTH BCE MPAKTUUECKHE 3aJaHuUsl, NHOI' /1A IOy C-
Kasi He3HAYUTEIIbHBIC OMIMOKH, KOTOPBIE CaM M HCIIPABJISICT.

Jlerko BBIOJHSIET MPAaKTUYECKUE 3a/JaHUSI HA YPOBHE MepeHoca, CBOOOIHO Onepupys
YCBOCHHOM TEOPHUEHN B MPAKTUUECKOU IEITEIBHOCTH.

OpuruHaibHO, HECTAHAAPTHO MPUMEHSET IMOJIyYeHHbIe 3HaHMUS Ha MpakTuke, (op-
MUPYSl CAMOCTOSTEIFHO HOBBIC YMEHHUS Ha 0a3e MOJIyIeHHBIX paHee 3HaHUW U cop-

MHUPOBAHHBIX YMCHI/Iﬁ 1 HaBBIKOB.

IlIxana oyenusanus peutenus 3a0ay

IToka3aTenb OTMeTKa,
Oam
Bremomnaeno no 80% 3amanuii 5
Brimonneno 6oinee 81% 3amanuii 10

Kpumepuu oyenusanus npezenmayuii (6annvi)

[TapameTpsl OLleHUBaHMSI TPE3EHTALIMH Oabl
CBsI3b T€MBI IPE3EHTALMHU C TPOrPaMMON M YU€OHBIM MJIAHOM 1
ConepxaHue Npe3eHTauu. 1
3axiroueHre Npe3eHTaluu 1
[Tonaua matepuana mpoekTa — Npe3eHTaluu 1
['padmyeckas nHpopmalus (MILUTFOCTpAluu, TpaQyKu, TaOIHIIbI, THUa- 3
IrpPaMMBbI U T.J.)

Hanuune uMnopTupoBaHHBIX OOBEKTOB U3 CYIIECTBYIOIUX HUPPO- 2
BBIX 00pa30BaTeNbHBIX pecypcoB u npuiioxkenuit Microsoft Office

I'paduueckuii nu3aitn 2
TexHudeckas 4acThb 2
O} PexkTUBHOCTh MPUMEHEHUSI IPE3EHTAIIMH B Y4eOHOM Ipoliecce 2
HToroBoe Koi1MuecTBO OANIOB: 15
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