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1. Onucanue poHAA OLIEHOYHBIX CPEACTB (OLICHOYHBIX MATEPHAJIOB)

@oH/ OLIEHOYHBIX CPEACTB (OLEHOYHbIE MaTepHalibl) BKIIOUACT B ce0sl KOHTPOJIbHBIC 3a7a-
HUS U (MJIM) BOTIPOCHI, KOTOPbIe MOTYT OBITh MPEATIOKEHBI 00ydJalolmeMycs B paMKax TEKYLIETo
KOHTpOJISl YCIIEBAEMOCTH U IPOMEXKYTOUHOM aTTecTaluu MO JAUCHUIUIMHE (MOIYNI0). YKa3aHHbIE
KOHTPOJIbHBIE 33JaHUs U (UJIM) BOIPOCH! MO3BOJIAIOT OLIEHUTh JOCTIKEHHE 00yJaroluMes IIaHu-
PYEMBIX pe3yJabTaTOB OOy4EHHS N0 TUCLUIUIMHE (MOJIYII0), YCTAHOBJIEHHBIX B COOTBETCTBYIOILIEH
paboueii mporpamMMe AUCHUIUIAHBI (MOIYIIS), a TaKKe CPOPMHUPOBAHHOCTH KOMITETEHIIHH, YCTaHO B-
JIEHHBIX B COOTBETCTBYIOIIEH OOIIEH XapakTEpUCTHUKE OCHOBHOW MpodeccuoHambHOM 00pa3oBa-
TEJIBHON IIPOrPAMMBI.

[TonHbie HaMMEHOBAHMSI KOMIIETCHIIMN U WHIMKATOPOB UX TOCTHIKEHUS TPEACTABICHBI B
001116l XapaKTepUCTUKE OCHOBHOM MPoeCCHOHAILHON 00pa30BaTEIbHONU MPOTPAMMBI.

2. OneHo4YHBbIE CpeCTBA (OLEHOYHbIE MAaTEePHAJIbI) /1JIs1 MPOBEAEeHUs TEKYIEro
KOHTPOJISA YCIIeBAeMOCTH 00yYAKIIUXCH 10 TUCHHUILINHE (MOTYJIIO)

2 ceMecTp

IlepeyeHb KOHTPOJILHBIX 32JaAHHH M BONIPOCOB Il OLEHKU C()OPMHUPOBAHHOCTH KOMIIETEH-
uuu OITK-2(koHTposimpyemblii HHAUKATOP HocTH:KeHUsI KomneTeHuu OITK-2.1)

1. Ha pucyHnke npencrasiieH rpaguk GyHKIuH pacrpeaeneHus Makcsesnia Mo-
JIEKYJ UA€aJIbHOTO rasa Mo BeIMYMHaM ckopocTeil. Cpei OTMEUEHHBIX Ha HEM
CKOPOCTEH V; MMEIOTCS BEJIMYMHBI CPEIHEH, CPETHEH KBAaIpaTHIHON U HanboJiee
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BEPOATHOM CKOPOCTH MOJIEKYI ra3a. bezpazmepHoe oTHOLIEHHE V3 -V, / (Vo)
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2./laBneHue ra3a, COBEpILIAONIET0 H30TEPMUYECKUI TIPOIIECC, YMEHBIIMIOCH B 2 pa3za. [Ipu stom
cpenHsis AuHa cBOOOJAHOTO pobera MOJIeKyJI rasa:

a) yBelIMYMIIach B 4 paza; 0) yBenmuuuiach B 2 pa3a; B) MPaKTUYECKH HE U3MEHUIIACH;

') YMEHbIIIUJIACh B 2 pa3a; J) yMEHbIIWIACh B 4 pa3a;

3 B noToke ra3a, HanpaBJI€HHOM IIPOTUB OCH Y, BETMYMHA CKOPOCTHU ra3a pacTeT B MO- z 3
JIO)KHUTEIILHOM HalpaBJICHHH OCH Z. [lepeHoc MMITyiibca HalpaBJIEHHOTO BMKEHHS Ta3a =
HPOMCXOIHT: X

a) BIOJb OCH X;  0) IPOTMB OCM X;  B) BJOJb OCHYy; T) IPOTUBOCHUY;  J1) BJIOJIb OCH Z;

€) MPOTHB OCH Z, ) Ipyroil OTBET;
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4. Matepuai CTep)KHs, J J J
T 7, ol Q - Jal
M300paXKEHHOTO Ha 0 )2 = x L TIING
i T X H X | P X i i i
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OT TCMIICPATYPhbL KOE)(I)(I)I/II_II/ICHT TCIIOMPOBOAHOCTH. KOHI_ILI CTCPXKHA MOAACPIKUBAKOTCA IIPU pa3-
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HbIX Temnepatypax T1 =400 K u T, = 300 K. Ykaxxute npaBuibHbIH rpaduk 3aBUCUMOCTH BEIHU-
YHUHBI TNIOTHOCTH NIOTOKA TEIUIA Jo OT PACCTOSIHUSA X BJIOJIb €r0 OCH:

5.Ha pucynke npusenena nuarpamMmma coctosiHuil Bemectsa HoO ¢ kpuBbIMu paszena
TBEPJIOM, )KUIKOW U ra3000pa3Hoii ¢a3. Kakast Touka (MM TOUKK) Ha AUarpaMMe co-
OTBETCTBYET COCTOSIHUIO KUIISIIEH BOABI?

a)l;  6)2; B) 3; N4, mS3; €) 6; x) 7, 3)8; n) 9;

K)2u3; n)lué;

IlepeyeHb KOHTPOJILHBIX 32JaHUH M BOIIPOCOB JIS1 OLIEHKU C)OPMHUPOBAHHOCTH KOMIIETEH-
nuu OIIK-2 (koHTpoJMpyeMblii HHANKATOP AocTH:KeHUsI komneTeHuu OITK-2.3)

1. [Mapuk, MoABEIICHHBIN Ha HEBECOMOM NPYKUHKE COBEpILIAET BEPTUKAJIbHBIE KoJieOa-
HUS B TVIMLEPUHE. YTBEp)KIAeTCs, YTO MOCIe TOT0, KaK B TJIMUEPUH J00aBMIN BOAY, a
LIapUK MOABECUIIN Ha APYrOd MPYKUHKE C MEHBIIEH KECTKOCThIO, OH IIEpEeCTal coBep-
marth Kojiebanus. Beickaxxute cBO€ Cy)KJIeHHE O BOBMOKHOCTH HJIM HEBO3MOXKHOCTH Ta-
Koro pesyibTara. Haiiaure B cienaHHOM yTBEPKIEHUH T€ (DaKTOPbI, KOTOPbIE MOTJIN
WM HE MOTJIM NMPUBECTH K JJaHHOMY pe3ynbTary. OTBeT 000CHYyiTe ¢ TOMOIIbIO (hu3nye-
CKHX 3aKOHOB M (JOPMYIL.

k

g
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g

2. HekoTopoe KoJTM4ecTBO rasa cjieayeT MEPeBECTH U3 COCTOSHUS C JIaBJICHUEM P1 ¥ 00beMoM V1
B COCTOSIHHE C JJABJIEHUEM P2 = 2p1 U ¢ 00beMoM V2 =2V1. DTO MOXKHO CIIeNIaTh HCIIOB3Ys (KOM-
OMHUPYS) TOJBKO ABa 00paTHUMBIX MPOIIECCa U3 YETHIPEX MEePEUUCICHHBIX: H30TEPMUYECKHI, N30-
OapuuecKHii, H30XOPUIECKUH U aanabaTnyeckuid mporecchl. HeoOXxoammo HalTH Takyto KOMOMHA-
LU0 U3 IBYX MEPEUYHCIECHHBIX MPOIECCOB, YTOOBI Ta3 B pe3yabTaTe 3TUX JBYX MPOLIECCOB Mepeien
13 HaYaJIbHOTO B KOHEYHOE COCTOSIHHE, COBEPIIMB MPU 3TOM HauOobLIyIo padoTy. M3noxuTe cBoE
MHEHHUE O TOM, Kakasi KoOMOWHaIUs IPOIECCOB OYAET YIOBIETBOPATH JAHHOMY ycioBui0. OTBET
000CHYITE ¢ TOMOIIBIO0 (PU3NUECKUX 3aKOHOB U (popMyJ, H300pa3uB BEIOPAHHYIO KOMOMHAIIHIO
MpoIIeCCOB Ha auarpamme p — V.

3. B tpyoxy U-00pa3Horo Manomerpa, COSJMHEHHOTO C COCY/IOM, 3aJIUTa
KHUJKOCTh C HEM3BECTHOM TUIOTHOCTBIO p, . [I03TOMY MOXHO U3MEPUTH

Pa3HOCTh YPOBHEH N JKUAKOCTH B MAHOMETPE, HO HEIb3sl OMPEACTUTh
Pa3HOCTh JIaBIEHUI Ap =p, gh BHYTpHU U BHE cocynaa. C MOMOIIbIO HACO-

ca H MoxHO 3akauaTh B cocy/l BO3ayX 1oj OonbiuM aasineHueM. C mo-
MoI1bo kpaHa K M0OHO ObICTPO BBIMYCTHTH 3aKa4yaHHbBIN BO3ayX. Tep-
MomeTp T 1MO3BOJISET TOUHO OMPEEIIUTh TEMIEPATypy BO3AyXa B COCY-
ne. 3BecTHO, 4TO MoKa3arens aanadaThl BO3ayxa y=14, a aTMoc(hepHOe JaBICHUE PABHO Pyyy, -

Hpe,[[J'IO)KI/ITC npoueaypy onpeaciiCHUA IIJIOTHOCTHU Py HEN3BECTHOM KHUIKOCTH C IIOMOIIIBIO JaH-

HBIX U3MEPUTENBHBIX TPUOOpoB. OOOCHYITE MPEATOKEHHYIO TpoLeAypy GopMylaMu, O3BOJISIO-
IIUMH BBIYUCIUTH TPEOYEeMBIil pe3ynbTar.

4. TIpu 20°C mmoTHOCTH Bobl paBHa ~1000 Kr/M®, TIIOTHOCTH MO/COTHEYHOTO MACa

~ 925 kr/m®, mioTHOCTH HedyTH ~ 830 Kr/M°, MIOTHOCTH STUIOBOTO criMpTa ~ 789 kr/m°. TeM He
MeHee, OoJiee JIETKUIl CIupT pacTBOpsieTcs B BOJIE, a OoJiee TshKellble Maciio ¥ He(Th BCILUIBIBAIOT HA
MIOBEPXHOCTb BOJIbl. BBICKa)KuTE CBOE CyX/I€HHE O TOM, KakKe (pu3nyeckre 3aKOHbI IPUBOJAT K
3TOMY pe3ynbTaTy. FI3MeHeHne KakuxX BEeIMYMH B 9TUX 3aKOHAX HAJ0 MPUHATH BO BHUMAaHUE U 10-
gemy?
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5. [Ipuxoast 3MMOMi B CBOE YKMJIMILE YETIOBEK MOXKET CECTh Ha JKEJIE3HBIN CTYJ, @ MOKET — B IUIIOLLIE-
BO€ Kpeciio. B nepBom ciaydae emy OyzneT X0JI0JHO, @ BO BTOPOM — TEIUIO, XOTs TeMIIEpaTypa U CTy-
J1a, ¥ Kpecia OJIMHAKOBA U PaBHA TEMIIEpaType BO3Ayxa B KoMHare. OIpelesnTe IPUIuHy TaKoro
pa3nuyus B pe3ynbTaTax U 00bACHUTE €€ ¢ TOMOIIBIO 3aKOHOB U (hOPMYIT (DPU3HKH.

3 cemecTp

IlepeyeHb KOHTPOJILHBIX 32JaHUI U BOIPOCOB /ISl OLeHKH ¢(hOPMHPOBAHHOCTH KOMIIETEH-
nun OITK-2(koHTposmmpyemblii HHAUKATOP HocTH:KeHUsI KomneTenuu OITK-2.1)

0, g 1.K konny “B” NEpBOHAYAIBHO HE3APUKEHHOTO METAJINMECKOTO CTEPKHA
49 mojHecnu NOoJ0KUTENbHBIN TOYEUHBIH 3aps]l +(, IOCJIe Yero Mo CTEPIKHIO pac-

Mpeenuics HHAYIMPOBAHHBIN 3apa (cM. pucyHOK). KakuM cTaHeT cooTHO-
LIEHHE MEX Y NOTEHIIMAIaMH TPOTUBOTIOJIOKHBIX KOHIIOB CTEPKHSL:

A" Bakyym B

a) oA < OB 0) pa > ¢ B) o = @p  T) BCE MHIYLIMPOBAHHBIC 3apsJIbl UMEIOT OJMH 3HAK
2. Mertanmnmndeckas TUIACTHHKA BHECEHA B OJTHOPOIHOE AIEKTPHUECKOE TOJIe C Ha- MeTany  Bakyym
npsok€EHHOCTRIO E 1 Ha HEl NOSBIISIETCA MHAYIIUPOBAHHBIN SJIEKTPUUYECKUI 3apsij, +
o F o4
MOKa3aHHbIN Ha pucyHKe. Kakum OyneT rpaduk 3aBUCHMOCTH BETUYHHBI HAIIPsI- Cd £
KEHHOCTH DJIEKTPUUYECKOTO TOJISI B 3aBUCUMOCTH OT KOOPANHATHI X: C 4
E E -5 X
— e
E E E X1 Xo
| x| x T« T~
X1 Xg 0 X1 X 0 X1 Xo 0 X1 Xs 0 X )‘(2
a) 0) B) r A)

3. Uuco CUIIOBBIX JTMHUNA AJIEKTPOCTATUYECKOTO OIS, TOKA3aHHBIX HA PUCYHKE,

MPONOPIMOHATLHO BeMunHe Hanpsik€HHOCTH E »Toro nmons. Jlunuu E nepnen- | g A €
JTUKYJSPHBI K TUIOCKOM rpaHulie Ab paznena qByX 0JTHOPOAHBIX JUAJIEKTPUY €- . “>—
CKUX CpeJl C AUDICKTPUUECKUMU MTPOHULIAEMOCTSIMHU €1 U €2. COTIIACHO PUCYHKY — T
(BBIOCpUTE MPABUILHOE YTBEPKICHHE): — L
a) e/e1 = 2, 0) yKa3aHHBIM Ha pUCYHKE BUJ TMHUN E HEBO3MOXKEH; Lo
B) Ha rpanuiie Ab oOpasyeTcst ABOWHO 3JIEKTPUUYECKUN CIION U3 CBSI3aHHOTO 3a- h 5

psiaa, IpuYeM CyMMAapHBIH 3aps]] 3TOTO CIIOS IOJI0KHUTEICH;
r) Ha rpanune Ab oOpa3zyercs TBOWHOM AJIEKTPUUECKHUH CIION U3 CBA3aHHOTO 3apsjia, IPHIEM CyM-
MapHbIN 3apsiji TOTO €O OTPULIATEIIEH.

4. Ha pucyHkax npuBeJeHbl KAPTUHBI CUIIOBBIX JIMHUN = ‘
i (pparMeHTOB HEKOTOPBIX AIEKTPUUECKUX MOJIEH. E———
Kakoii 13 npuBeieHHbIX (PParMEeHTOB MOKET -0
COOTBETCTBOBATH JIEKTPOCTATHUECKOMY TOJIIO

(MCTIONIB30BaTh TEOPEMY O LIMPKYJIISALMH): r)

5. Ha pucynke noka3ansl JUHUH BekTOopa D aiekTpruyeckoil MHIYKIIMK D
IEKTPOCTATUYECKOTO MOJISI B OJHOPOIHOM cpelie. YKa)KUTe BEPHOE COOTHOLLIEHUE /
MEK/y IJIOTHOCTBIO SHEPTUU W TaKOro MoJjs B Toukax A u B: ~A B

a) Wa > Wpg, 0) Wa = Wg; B) Wa < Wg, T') HEIOCTATOYHO JaHHBIX,



IlepeyeHb KOHTPOJIBHBIX 32JaHUH U BOIIPOCOB /ISl OLeHKH ¢(hOPMHPOBAHHOCTH KOMIIETEH-
nuu OIIK-2 (koHTpoMpyeMblii HHANKATOP AocTH:KeHUsI komneTeHuu OITK-2.2)

1. JIBa OTHOPOAHBIX IIWIIMHJIPA M3 OJIMHAKOBOIO MaTepualia MmoIKIF0YCHbI apalieib-
HO K UCTOYHHKY ITOCTOSIHHOTO HanpsDKEHUsI. YTO MOXKHO CKa3aTh O COOTHOIICHHH Me-
K]y BEJIMUMHAMY TUIOTHOCTEW TOKa B WIMHpPE A U B uiimHape B?

a) Ja<Jg 0) ja=1s B) Jo> I T') UCXO/Is1 U3 PUCYHKA, HEJIb35 CKa-

3aTh ONPEEIIEHHO (HAJ0 3HaTh TOYHOE COOTHOILLIEHUE MEXTY JUIMHOM U IJIOLIAAbI0 LIMJIMHAPA).

2. B HEKOTOpOIi 3aMKHYTOH LIEMH CYIIECTBYET yYacTOK,
o 2 Om B 3 OM 4 Om
COCTOSIIIUN U3 TPEX PE3UCTOPOB, COCTUHEHHBIX AE } =

nocyenoBarenbHo. B Toukax coenunenus pesuctopoB A u C ®=2B 9= 5 B
A
U3BECTHBI HOTEHIUAIBI @, U @ (cM. puc.). PazHocTs

MIOTCHIAATIOB Qp-( PaBHA... a)—4,2 B; 0) 7 B; B) —7 B; r) 4,2 B;

3. B anexTpuyeckoii cxeme, MOKa3aHHOM Ha PUCYHKE,
R,=R;,=R,=100Mm, ¢ =10B, ¢, =20B, ¢, =30B. Buyrpennue
COIPOTHUBIICHHS] ICTOYHUKOB TOKa paBHbI HyJt0. HaiianTe noaxoasuumii
3aMKHYTBIM KOHTYpP LIENU U ONPEIEITUTE HAMPABICHUE U CUITY TOKA,
IPOTEKAIOIIEro uepes pesuctop R, ecnum depes pesucrop R, mporekaer Tok 2 A cripaBa HaJeBo, a

gepe3 pe3uctop R, mpoTekaer TOk 2 A CHH3Y BBEpX.

a) 1 A; cipaBa HaneBo;  0) 1,5 A; cipaBa HasieBo;  B) 0,5 A; cripaBa HaJlleBo;
r) 1 A; cneBa HanipaBo; 1) 1,5 A; cieBa HampaBo; e) 0,5 A; cipaBa HaJleBO;
) TOK paBeH HYIIIO,

4. Ha pucyHke n300paxeHbl CeUeHUs JBYX MapajliebHbIX MPSIMOJIH-

o I 1
HEWHBIX JUTMHHBIX MPOBOTHUKOB C OJTHOHANPABICHHBIMU TOKAMH, MTPHU- ®1 I é}z
1 ]
yeM |, =21,. Uaayknus B MarHUTHOTO 1MOJIS 3THX TOKOB paBHA HYJTIO b c d
B HEKOTOPO# TOUYKE y4acTKa: a) a; 0) b; B) C; r) d;
5. Tlo 1ByM mapasuieibHbIM MPSIMbIM OCCKOHEYHBIM MPOBOTHUKAM TEKYT TOKH — __ e
OJTMHAKOBOM BEJTMUYMHBI | Tak, Kak MoKa3aHO Ha pUCyHKe. UeMy paBHA MHIYK- 0. b !
I[[{s] MATHUTHOTO TIOJIsA, CO3aHHOTO STMMHU ToKaMu B Touke O Ha OJMHAKOBBIX b ]
,— -

PACCTOAHUAX b ot 06oux IMIPOBOIHUKOB:

aB=tl. gp-tol. pp_tl. yp_rl.

/JoI . /10| . )
’ ’ B=_ B Ol
4b 2b b wh MBS °) )

b’ b’

IlepeyeHb KOHTPOJIBbHBIX 32/IaHN M BONPOCOB /JIsl OIIEeHKH ¢(h)OPMUPOBAHHOCTH KOMIIETEH-
uuu OITK-1 (koHTpoJIMpyeMblii HHANKATOP A0cTHKeHus kKomneTeHuuu OITK-2.3)

1. CBO60,[[H3.$I MoJIsIpHad MOJICKYJIAa OKa3aJlaCb BO BHCITHEM O JTHOPOAHOM 3JICKTPUUCCKOM IIOJIC,
CHJIOBBIC JIMHUU KOTOPOTO MEPIICHANKYIISIPHBL OCI/I Z U NMOBEPHYJACH TaK, YTO eé BHCKTpI/I‘IeCKI/II/I
JUIIOJIBHBIA MOMEHT IMPUHAI BBIPAKCHUEC P, = —IpO + ij , TAC€ Pp — [MOJIOKUTCIIbHAA KOHCTAHTA, a I u

I. ~
] — OpPThI ACKAPTOBOU CUCTCMBI KOOPANHAT. O6’B$ICHI/IT6, KakK 6y,[[yT HaIlpaBJICHBI CUJIOBBIC JINHUH
1
(J'II/IHI/II/I HaIpsZKCHHOCTU E ), HAapUCYUTC 3TH JIMHHUU HA INIOCKOCTH XY, YKAXKUTEC UX HAIIPABJICHUC U



3aIlMMIIUTE BBIPAKCHUC JJIA IIOTCHIMAJIA JAHHOT'O ITOJIA KaK q)yHKI_II/II/I KOOpAuHaAT. Haﬂpﬂ)KeHHOCTB
I10JId UMCCT BCIIMIUHY EO .

2. Ha yenquHEHHBIH METAJUTMYECKHH IIap paanyca & TMOMEIIEH MMOJIOKUTEIbHBIN
3apan +q. [lap oxpyxaroT 1Byms IepBOHAYAIbHO HE3aPSKEHHBIMU TOHKMMH Me-

TaJUVIMYECKUMU cepaMu ¢ paguycaMu by u b, . Mexay BceMu IpoBOJAHUKAMU U b( -‘%
CHapyku BHelIHel ceprl — BakyyM. [1epBblil SKCIIEpPUMEHTATOP YTBEPKIAET, UTO 2&/
3aMKHYTasi METaJUIMYECKasi IOBEPXHOCTh DKPAHUPYET AIEKTPOCTATHUECKOE T10JIE,

Y TIO3TOMY BHE TIEPBOH, a TeM 0oJiee BHE BTOpoit ceps (Tipu r > b, ) moie oTcyrcTBYyeT. BTopoii
JKCIIEPUMEHTATOP HE COIJIACEH C HUM, M CUUTAET, YTO BEJIIMYUHBI IOTEHIIMAJIA U HAIIPSHKEHHOCTH
NEKTPOCTATHYECKOTO MOJIS BO BCEX TOYKAX BHE METAJUIA COBIIAJIAIOT C BEJIMYMHAMH JUIS MOJIS TO-
YEeyHOTO 3apsija (, a B ueHTpe mapa O 1 HanpsHKEHHOCTh M MOTEHIMAl PaBHbI HYM0. BrickakuTe
CBOE MHEHHE O TOM, KTO U3 HUX IpaB. Eciu oHM 00a He MpaBkl, TO MPEATIOKUTE CBOE IPECTaBIIE-
HUE O TOM, KaKUM JIOJDKHO OBITH TI0JI€ B YKa3aHHOM Ha pUCYHKe ciaydae. Hapucyiite kapTuHy CUiT0-
BBIX JIMHUI MOJISI U YKA)KUTE BEIMUMHY HAPSDKEHHOCTH U MTOTEHIMAla B TOUKax r=0, a<r<b,

bp<r<b, mr>hb,

3. [IpaBubHO M W300paKEHBI JTMHUN HANPSHKEHHOCTH E JleKTpocTarude-
CKOTO TIOJIs B TIOCKOM 3aPSKEHHOM KoHAeHcarope? Eciu na, To yemy pas- T 11 3
Ha [UPKYISLIUS BEKTOpa E MO MPSMOYTrOJIbHOMY KOHTYPY, U300pa’KEHHOMY i
Ha PUCYHKE IITPUXOBOMN J'III/IHI/IeI;’I, Y HE HapyIIaeT JIA MOJTy4eHHBIN pe3yabTaT _.

TeopeMy o HUpKYsiuu E ? Eciu HeT — To Kak MpaBHIJIBHO HapucoBaTh JUHUHU E ? OTBET 000CHO-
BaTh U MOJATBEPAUTH GOpPMYIaMH.

my
-

4. B sKcriepuMEeHTE MepBOHAYAIBHO HE3apsUKCHHBIN METaUTMYECKHUI \weTann
crepxkerb ACB mogHOCAT K 3apsbkeHHoMy Teny (1). ITocie aToro R A::lB
cTepxkeHb pa3nensatoT Ha ABe yactu AC u CB, KoTopbie pa3Aeisior, U ¢
HEPEHOCAT Pa3JeJIeHHbIC YaCTU Ha OYEHb OOJBIIOE YAAICHUE OT 3a-  2) MeTann meTann
psbKeHHOTO Tena (2). BeickaxkuTe cBoe MHEHUE O TOM, KaKOW JT0JDKHA p!' +C Cl' B
OBITh Pa3HOCTh NOTEHIIUAIOB @p —@g B TOUkax A U B Ha koHIax

CTEpXHS JI0 pa3JiesieHus (BEpXHUI PUCYHOK) U TOCIE pa3/iesieHus U epeMelieHust (HIKHUNA pu-
cyHoK). Onpenenure NpUYMHbBI BO3MOKHOTO U3MEHEHUS BEIUUUHBI ®p —@g WM OTCYTCTBUS 3TOTO

n3MeHeHus. OTBer O6OCHyﬁTe (1)I/ISI/I“ICCKI/IMI/I 3dKOHAMHU U IPUHOHUIIAMU.

5. Mexny miacTHH IJIOCKOTO KOHIEHCATOPa, MOIKIIOYEHHOTO K HCTOUYHUKY IOCTOSIHHOM c
D/IC &, HaxoaWIICs OJTHOPOJHBIN TUAIIEKTPUK C AUDICKTPUUYECKON MPOHUIIAEMOCTBIO €. e
ITpu 3TOM EMKOCTBH TaKOTO 3alOJHEHHOT0 KoHaeHcaTopa Obuia paBHa C. Beickaxure ceoe m
MHEHHUE O TOM, OYeT JI1 AUAIEKTPUK BBITAIKUBATHCS EKTPUUYECKUMHU CUJIaMH U3 KOH- 1
JICHCATOPA UK HET, ¥ KaKylo padoTy HaJl0 COBEPIIUTh, YTOOBI YAATUTh AUIEKTPUK U3
KoHJeHcaTtopa? OTBeT 000CHOBATH C MOMOIIBIO0 (PU3NUECKUX 3aKOHOB M MMPUBECTH POPMYITY AJIs
Takoi paboThI, BRIPAXKEHHYIO uepe3 Belu4uHbl &, C U €.

4 cemecTp

IlepeyeHb KOHTPOJIBHBIX 32JaHUI M BOIIPOCOB /111 OLEHKHU c()OPMHPOBAHHOCTH KOMIIETEH-
nuu OITK-2 (koHTpoIMpyeMblii HHINKATOP HocTH:KeHus1 komnerenun OITK-2.1)
1. Ha myTH s1yya eCTECTBEHHOTO CBETa C MHTEHCUBHOCTBIO |, YCTAHOB-

JICHBI ABC INIACTUHKU U3 TypMaJINHA. Ilocne MPOXOKACHUS TTIIACTUHKNU
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1 CBeT MOJIHOCTHIO IIOCKONOJISPU30BaH (CM.pUCYHOK). IlmacTunka 2 BHavaje ycTaHOBIIEHA Tak,
YTO HE MpoMycKaeT cBeTa. Ha kakoii yroa ¢ Hajo mocie 3Toro noBepuytb ocb O'O' BTOpoit mia-
CTMHKH 2 BOKPYT HalpaBJICHUS PACIIPOCTPAHEHHUS JTyda CBETa, YTOOBI OHA CTala MPOIYCKaTh CBET C
MHTEHCHBHOCTBIO | =1 /47

a) Ha 30° 6) Ha 45° B) Ha 60° r) mHa 90°

2. EcTecTBeHHBIN CBET MMaacT Ha CUCTEMY M3 JABYX IMOJISIPU3ATOPOB
I1; u Iz, ocH IIPONYCKaHKsI KOTOPBIX CKPEIIEHBI 1101 yriaom 90°.
Mexay HUMH IOMEIAIOT TpeTul noJisspusarop 11z, ock npomycka-
HHSL KOTOPOTO COCTaBJIsACT yroi o =45% ¢ 0chlo IpoIycKaHus Iep-
BOT'0 HoJisipu3aTopa (CM.pUCyHOK). IHTEHCUBHOCTh CBETa, MPo-
LIe/INIETr0 Yepe3 CUCTEMY U3 TPeX MOJISIpU3aTOPOB OKa3zaaach paBHOMN
|. Yemy paBHa HHTEHCUBHOCTB | INazgaromiero Ha CHCTeMy CBETa

(YKaxxuTe MpaBUIbHBIA OTBET):

a)l; 6)N21; B)2l; 1)2J21; m)8l; e 8J/21; x)161; 3)apyroii otser;

3. [lepBoHAYAIEHO € €IMHUIIBI IIOBEPXHOCTH a0COIFOTHO YEPHOTO TeJla HCITyCKAIOCh TETJIOBOE U3~
JydeHue ¢ MoHOCThi0 Po = 300 BT. 3aTemM MOIIHOCTH 3TOr0 U3JIy4€HHUSI BO3pOCia 10 BEJIMYUHBI

P =1200 Br. Onpenenurte, BO CKOJIBKO pa3 U3MEHUIIACH ITPU ATOM JIJIMHA BOJIHBI, HA KOTOPYIO IIPHU-
XOJUTCSI MAKCUMYM TEIUIOBOTO U3IY4YECHHUS:

a) yMeHbIIUIach B 16 pa3;  0) yMeHbIIMIIAch B 4 pa3a;  B) YMEHBIIMJIACh B 2 pa3a;

) yMeHbluiach B 1,41 pas; 1) HE U3MEHUJIach; e) yBenuumiach B 1,41 pas;

K) YBEIIMUMIIach B 2 paza;  3) yBEJIMYMIIACh B 4 pasa; 1) yBeIu4miIach B 16 pas;

4. AGcooTHO YepHOE Teso umeno (Gopmy mapa. 3aTeM ero 00beM YMEHBIINIIHN B 8

pa3, yMEHbIINB pa3Mep JuaMeTpa B 2 pasa, a Temreparypy | yBeIU4uiu B 2 pasa. 3
Omnpenenure, BO CKOJIBKO pa3 U3MEHWIACH BEIMYMHA SHEPTUU TEIJIOBOTO U3JIydeHUs, "M "
HCIYCKaeMOT0 JaHHBIM TEJIOM 10 BCEM HAlpaBJICHUSM 3a €IMHUILY BPEMEHU: 2 1
a) yMeHbIIUJIach B 16 pa3;  0) yMeHbIIMIACH B 8 pas; B) YMEHBIIIMJIACh B 4 pa3a;

I') YMEHbBILIUJIACh B 2 pa3a; 1) HE U3MEHHUIIACK; €) yBelIn4ymiach B 2 pasa;

) yBEITMUYMIach B 4 pasa; 3) YBEJIMYMIIACh B 8 pas; 1) yBeIu4miIach B 16 pas;

5. Boibepute npaBuibHbIN Irpaduk 3aBUCMMOCTH MAaKCUMAJIBHO BO3MOKHOM BETMYMHBI CKOPOCTH V
BBIONTOTO U3 METAllIa ICKTPOHA OT BEIM4HHbBI 9Heprun Ey magaromero Ha Metamn GoToHa mpu

a)to 6)1 v B0 ro A)1v e)4o
/E¢ E¢ /Etb 1/54: Eo Es

IlepeyeHb KOHTPOJILHBIX 32JaHUI H BOIPOCOB /ISl OLlEHKH c()OPMUPOBAHHOCTH KOMIIETEH-
nuu OITK-1 (koHTpoIMpyeMblii HHANKATOP HocTHKeHns1 komnerenmun OITK-2.3)

dboTtorddexre:

1. O6on0YKa MHOTORJIEKTPOHHOTO aTOMa C TJIaBHBIM KBAaHTOBBIM YHCIIOM N = 5 TOJIHOCTHIO 3aI10JI-
HEeHa JIeKTpoHamu. B nocnenneit nogo0osouke 3T0it 000109k ¢ MAKCUMaJIbHBIM 3HaYEHHUEM Op-
OUTAIILHOTO KBAaHTOBOIO 4yKciIa HaxouTcs N1 3J71eKTpoHOB, a B mpeanocienneil nogodonouxe — N
3JIEKTPOHOB. YKaXUTe NPaBUIbHYI0 Benmuuuny otHomenuss Ny/No :



AL 63 Bg DA

2. Ilepuoiet moypacmaja siaep paIuoakTUBHBIX U30TONOB “1” 1 “2” paBHBI, COOTBETCTBEHHO, T1 =
1 ¢ u Ty =4 c. B HayanbHBII MOMEHT BpeMeHH {o = 0 ymcio saep 060ux U30TOTIOB B 00pasiie Obl-
70 oHaKoBO. ONpeennuTe U yKaXuTe MpaBuiibHy0 BennunHy otHouieHus: N1/N; , rae Ni — ynciio
s1iep nepBoro uzorona, a Ny — 4ucio siaep BTOPOro U30Torna COXpaHUBLIMXCS B 00paslie K MOMEHTY
BpeMmeHu t =4 c:

a)2; ©0)exp(4); B)16; nexp(-4); m8 e l; x) 1/4; 3)expB); w4 k) 1/8;

m) 1/2; wm) 1/16;  H) npyroii oTBeT;

3. B HauanbHe1if MoMeHT Bpemenu to = 0 B oOpasie conepxanoch Ny siep HEKOTOPOTO paguoak-
TUBHOTO M30TOIa ¢ nepuoioM noiypacrnaga T = 1 c. CimycTst kakoe BpeMsi B 00pasiie pacnajgercs
15No/16 simep maHHOTO M30TOIMA (OTPESITUTE U YKAXKUTE OTBET)?

a)lc; 0)2c; B) 3 c; r) 4 c; n) Sc; e) 6 c; x) 7 c;

3) 8¢c; 1) Ipyroil OTBET;

2
4. Slapo OJHOTO W3 M30TOMNOB ypaHa Uggs VICITBITBIBACT IOCIIEOBATEIbHO CHavyajla Iporecc o-

pacmana, a 3aTeM Ipoliecc 3 —pacrnaja 1 npespaiaercs B Apo (yKaKUTe MpaBUIbHbIN OTBET):

a)Raz’; 6)PaZl;  p)AcRl, nPuZ®; mThEY; o Thah ) Paly;

5. B HayanbHbI MOMEHT BpeMeHU to =0 B 00pasie cogepxanoch No siep HEKOTOPOro pajnoaK-
THUBHOI'O U30TONA ¢ Iepruoaom noJrypacnaga T1 =1 c. K MoMeHnTy Bpemenu t = 3 ¢ 3a cuet pacnana
sJiep “U30ToNa B 00pasiie BhLACTMIOCH Terio Q. YkaxuTe npaBuiibHOE COOTHOLIECHHUE ISl BHIYHCIIE-
HuUs BennunHbl E1 sHepreTuyeckoro BbIXOJa pacmaja siapa JaHHOTO U30Tola:

a) Q/No;  6) 16Q/Ng; B) 4Q/No; 1) 8Q/No; 1) 2Q/No; e) 16Q/15Ny; k) 4Q/3N;

3) 8Q/7Np;  w) mapyroii OTBeT;

3. OneHo4YHbIE cpecTBA (OLeHOYHbIE MATEPHUAJIbI) /sl MPOBEAECHUSI TPOMEKY-
TOYHOW aTTECTAIMU 00YYAIOUIMXCS MO AUCHUILIUHE (MOILYJII0)

2 cemecTp

IlepeyeHb KOHTPOJIBbHBIX 32/IAHN M BONPOCOB /IJIsl OIIeHKH chOPMHPOBAHHOCTH KOMIIETEH-
uuu OITK-2 (KkoHTpoJIMpyeMblii HHANKATOP H0cTHKeHUsT komneTeHuu OITK-2.1)

1. I'py3uk Maccel M Ha IpYXHUHKE ¢ KO3 PULIMEHTOM KECTKO-
ct K coBepImraeT BepTHKaIbHBIE KOJICOaHUS B BA3KOM KHUIKO-
CTH II0J AEUCTBUEM BHEIIHEN CUJIbI, MEHSAIOLIEHCS CO BPEMEHEM |
C IUKIIMYECKOW YaCTOTOM ® MO FrapMOHUYECKOMY 3aKOHY

F = Fycos(ot + o) . 3aBHCHMOCTb aMILIATYBI CMEIUEHUS Xppax

B?DDISMDDH

I
<>
L
i

T
!
|

1= 1

U AMIUIUTYZIbl CKOPOCTH V0 TAKOTO MAsiTHHKA OT YaCTOTHI () ITOKa3aHbl Ha pucyHKe. Kakoit Mo-
XKeT ObITh BETMYMHA OTHOIICHUS ®,/®; 9aCTOT, YKa3aHHBIX HA 3TOM PHUCYHKE?
a) 1,1; 0) 1; B) 0,9; r) 1/2; 1) e1=0,3679; e) 0; K) ©;
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2. E=4-10" ]I — nonnas SHEPrus YaCTHUIIBL, JICTAIICH CO CKOPOCTHIO, OTM3KOM K CKOPOCTH
CBETA C; T— BpPEeMsl )KU3HU MOKOSIICIHCS YaCTHIIBI OT MOMEHTa POKICHHUS 10 MOMEHTa pacrana. He-
MOJIBWKHBIN HAOJI01aTeNb B 1a00OPaTOPHON CUCTEME OTCUETa 3aMETHIL, UTO JICTSIasi YaCTULIA pac-
rajach CIycTs BpeMs 4T Hociie poKIAeHUs. JHEPrus MOKos JaHHON 4acTUIbl paBHA!

a) 102 JIxk; 0) 2-107% JIx; B) 4102 JIx; r) 8102 JIx; 1) 5-1073 JIx; €)
HET TPaBHILHOTO OTBETA;

3. U neanbHelii ra3 coBepuiaet npouecc 1— 2, m300pakeHHbIN Ha quarpamme T-p T
(Temmneparypa-znaBiieHue), rae Pp =3p;, Tq =3T,. UTo IpOUCXOAUT C BEIUUUHON I }\\

g ! 2
o0bema V raza npu takom mporecce? OH: a) yMeHbIlaercs B 9 pas; Lyt " p

0) ymeHbIaercs B 3 pa3a; B) YMEHBIIIAETCS B \/§ pa3;  T) HE U3MEHSETCS;

1) YBEJIMUUBAETCS B J3 pa3; e) yBenuuuBaercs B 3 pa3a; K) yBenuuumBaercs B 9 pas;

4. Ha pucynke

Vi Py \3 14 pP p 3 P p 2
clIeBa Ha Jua- 3,72 ] E ]1(: 3 AB72 ] Tl 2 ]
rpamme V-T LlﬁT < 1 2y >V LT MSShT G} y LB
U300paXKeH IUK- a) 0) B) r) 1) e)

JUYECKUN MPOTIECC, COCTOSIINI 13 N300aphl, N30XOPHI M M30TEPMBI. YKAKUTE TPABUIIHHBIA PUCY-
HOK 3TOTO ITMKJIA WJIM Ha auarpamme p-V, uim Ha nuarpamme p-T:

5. B mportecce cxxaTus raza BHEITHKE Tela COBEPIIAIOT HAJ ra3oM paboTy A = 6 kI, mpuyem rasy
coobmraercs Terora AQ = 2 k/[x. Ykaxute, 4eMy paBHO U3MEHEHHE BHYTPEHHEH dHEpTUn rasza?
a) +8 k/Ix; ©0)+6 xkJlx; B)+4x/x; 1)+2x/x; n)-2xlx; e)—4 k/x;

x) —6 k/Ix;  3)—8 k/Ix;

IlepeyeHb KOHTPOJILHBIX 32JJAHUI U BONMPOCOB /ISl OLIEHKH ¢(POPMUPOBAHHOCTH KOMIIETEH-
uun OITK-2 (KOHTpoJIMpyeMblii HHAUKATOP AocTHKeHHs KomneTennuu OITK-2.2)

1. [lIkuB paguyca R moxeT Bpamathest 0e3 TpeHHs BOKPYT TOPU30HTAIbHON 3aKper-
JICHHOM OCH CUMMETpUH, poxoasiieit yepe3 ero neHtp 0. K Hutu, HamoTaHHO# Ha
IIKUB, TPUKPEILJICH IPy3 MAcChl M, KOTOPBIN MalaeT Mo IeHCTBUEM CHIIbI TSXKECTH.

MoOMEHT WHEepIUY IIIKKUBA paBeH | = 3mR? / 4 . 3anumuTe ISl KKMBA YpaBHEHHE TUHA-

MUKHU BpallaTCJIbHOTIO ABMXXCHHA OTHOCUTCIIbHO OCH BPAlllCHUA O, a I rpy3a — ypaB-
HCHUC JUHAMUKU MOCTYINATCIIbHOI'O ABUXKCHUA, HaﬁI[HTe M3 HUX BBIPA)KCHUC CUJIbI HATAKCHUSA HH-
TH, 3alIMCAHHOC YCPC3 BCIINYHNHBI mmu R, U YKAXKUTC HpaBI/IJ'IBHHﬁ OTBCT:

a) T=mg/2; ©6)T=3mg/7; 8)T=2mg/3; 1) T=3mg/4; x)T =mg/3;

e) T=mg/6; K) HET MPAaBUIILHOTO OTBETA,;

2. B mokosmuiics auck Macchl 2M u paauyca R, ciocoOHBIH Bpamarbcst BOKpYr 3a- _ m iFO'z R
KperuieHHoi ocu cummMerpun OO’, 0THOBPEMEHHO BPE3aIOTCS JIBA MAJIEHBKUX 1A~ ¥ "
CTUJIMHOBBIX IIApHKA, UMEIOLIME BBOE MEHBIIYIO MacCy M Ka)KIAbIi U JIETALIUE T10 T
KacaTelbHbIM K 0001y JUCKa C OJMHAKOBBIMH 110 BeIMYMHE CKOpocTaMu v . Illapu- o “m

KH TIPUIIAIAIOT K 060L[y. Paccuuraiite Ha OCHOBaHMH MPUBEAEHHBIX JAHHBIX YIJIOBYIO CKOPOCTH
JIMCKa C MPUJIMIIIIMMHU IIapUKaMM Cpa3y MOCIE yaapa U YKAKUTE NPABUIIbHBINA OTBET:

\ Y 2V
a) —; ©0)—; B)

2R R

R’ R’ 2R’ 3R’ 4R’ 5R’ 6R’ 7R’
) MPaBUJIHHOTO OTBETA HET (MPUBEIUTE €T0);
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3. I'py3uk Ha PYKUHKE COBEPIIACT MAJIbIC BEPTUKAIBHBIC KOJICOAHHS B BS3KOW KHJIKO-
CTH, IPUYEM €TI0 CMEIIEHHE X OT IMOJIOKEHHUSI PAaBHOBECHUSI MEHSIETCS CO BpeMeHeM t 1o

sakoHy X(t)= Ae~& cos(bt), npudem b = a/3. Paccunuraiite Ha OCHOBAHHMHU ITUX JaH-

HBIX BCJINYHUHY HHKHHHGCKOﬁ qaCTOThI MWy HE3aTyXaroIMNX MaJIbIX K0JIEOaHHUI TaKOro

NPYKUHHOTO MasiTHUKA B TOM ClTy4dae, KOTJia OH OyJeT coBepuiaTh KoJeOaHus B BO3yXeE,
1 YKa)KUTE IPABUIbHBII OTBET:

a)al3; 6)V2a; ®)V3a; n+Ba; mBa; e l0a; w17a; 3 [ba/2;
n) J10 a/ 3; K) \/17 a/ 4; 1) HET MPaBWIBHOTO OTBETA (IPUBEAUTE €T0);

4. duznyeckuii MasITHUK COBEPIIIAET BHIHYK/ICHHBIE KOJIEOaHUsI BOKPYT TOPU30H-
TanbHOM ocu nmoaseca Oz B BA3KOM XUIKOCTH ITOJI IEHCTBUEM BHEIIHENO MOMEHTA
CHJI, TPOEKIMS KOTOPOTO HA OCh BPALICHHS] MEHSIETCS CO BPEMEHEM 10 TapMOHHUY e-

ckoMy 3aK0HY M, = Mg cos(wt + o) . IIpy LuKIMYecKoii 4acToTe 5TOro MOMEHTa

w=3c¢"! naGmromaercs PE30HAHC aMILTUTY/bI YIIIOBON CKOPOCTH MasiTHUKA, a IPU

yactoTe w=>5 ¢ HaGrOMAeTCA PE30HAHC aMILTUTYAbI €r0 OTKIOHEHUS (@ OT MOJIo-

XKeHUs paBHOBecus. UeMy paBeH K03 dULIMEHT 3aTyxaHusl B COOCTBEHHBIX KOJeOaHuM 3TOro Ma-
SITHUKA B KUAKOCTH (YKQXKHTE MPABHIIBHBI OTBET B ¢ )?

a)3 c'l; 0) 2 ct B) \/§ ct: T) \/§ ct: 1) \/5 ct: e) 4c'l; x) \/6 ct:

3) HET MPaBUIILHOTO OTBETA,

5. JIBe pakeTtsl ¢ kocMoHaBTaMu B 1 C IBHIKYTCSI B POTHBOTIOJNIOKHBIX Ha- -

= V,
MIPaBJICHUAX OTHOCUTEIHHO HemoABWKHOTO Habmoaarens A. Kocmonast B ﬁ “.b V, =
yaansieTcst oT HabroaaTelst A co CKOpOCThio V1 = C/2, a kocMoHaBT C

NpUOJMIKAETCS K KOCMOHABTY B co cKopocThio V5 =C/4, Tie ¢ — CKOpOCTh cBeTa B Bakyyme. [Ipu

ATOM BEJIMYHHA CKOPOCTH KocMOoHaBTa C OTHOCHTEIHHO HAOMIOAaTeNss A paBHaA:
a) ¢/3; ©6) 2c/7; B)Cc/4; 1) 2c/5; n)3c/4; e)c/2; x)3c/8; 3) c/«/g;
I/I) HET HpaBI/IJ'IBHOFO OTBETA,

IlepeyeHb KOHTPOJILHBIX 32JJAHUI U BONPOCOB /IVIsl OLEHKH ¢(POPMUPOBAHHOCTH KOMIIETEH-
uun OITK-2 (KoHTpoJIMpyeMblii HHAUKATOP AocTHKeHHs KomneTennuu OITK-2.3)

1. DxcriepuMeHTaTOp OMYCTHII TSKENBIN MIapUK, MPUKPETICHHBIN K KOHILY IPYKUHKHU, B
BSI3KYIO JKHJIKOCTh ¥ pACKa4MBAET APYroi KOHEI[ IPY>KUHKH B BEPTUKAJILHOM HaIlpaBJie-
HUU C YACTOTON o, B pe3yJbTaTe Yero mapuK COBEPIIAET KOJIeOaHUS 10 3aKOHY

x = Acos(ot+¢). IIpu 5ToM 3KCIIEpUMEHTATOP 3aMETHII, YTO IPU HEKOTOPOH Y4acTOTE

1099
&

g
- gm
x

O=0; aAMIUIUTyada A xonebaHuit IIapukKa B JKUAKOCTU OKa3bIBACTCH caMOM OOJIBIIIOH.

Hcxons u3 3TOro oH caenai BeIBOI O TOM, 4YTO IIpU TOM K€ 4acTOTe w 6y,I[eT MaKCH-
MaJIbHOM U AMIIINTyZla CKOPOCTH IIapUuKa V = dX/dt . Beickaxxute cBo€ CYXXACHUC O ITPABUIIBHOCTU

WJIY HEMPaBUJIBHOCTH BBIBOJIA, CIETIAHHOTO SKCIIEPUMEHTATOPOM. ECIIM 3TOT BBIBO/I HEBEPEH, YKa-
KUTE, KaK HAJI0 U3MEHHUTh YaCTOTY ®, YTOOBI MOJIYYUTh MAaKCUMATBHYIO aMIUIUTYAY cKOpocTH. OT-
BeT 000CHYHTE C MOMOIIBI0 (PU3NIECKHUX 3aKOHOB U (POPMYII.
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2. I'a3 3akayaH MoJ1 JaBJICHUEM B TPEXJIUTPOBBIA CTEKIISIHHBINA COCY/I, 3aKpBITas
KpBIIIKa KOTOPOTO UMeeT KiianaH K, BelllycKaroluii ra3 B TOM ciy4ae, Korja ero
JaBJICHUE JOCTUTAET BEJIUYUHBI pj. FIMeroTCs BEChl, TO3BOJISIIOIINE TOUYHO U3MeE-
PHUTB MacCy coCyza ¢ Ia30M; TopeliKa, HO3BOJISIONIAs HArPETh COCYA A0 OOIbIION
TEMIIEPATYPBI, U TEPMOMETP, NO3BOJIAIOIIMN U3MEPUTD ero Temueparypy. [Ipeaso-
KHUTE IPOLIELYPY OIPENCICHHS MOJISIPHOM MAcChl |1 I'a3a B COCYJIE C HOMOIIBIO
JaHHBIX ycTpoilcTB. OOOCHYITE MPEATIOKEHHYIO TPOLEAYpPY pOopMyaamMu, MO3BOJISIONIMMH BbIYH C-
JUTH TpeOYyeMbIi pe3ybTarT.

3. Tpu skcrieprMeHTaTOpa HA4aIl CIIOPUTH O TOM, YTO MMPOUCXONT ITOCIIC HarPEeBaHUs T'a3a ¢ YrC-
JIOM €T0 MOJIEKYJI, BETMYUHBI CKOPOCTEN KOTOPBIX OTINYAIOTCSI OT CKOPOCTH V, HE OoJiee, 4eM Ha

Av =+1w/c, TJIe CKOPOCTb V4 paBHa MOJIOBUHE CPEHEN CKOPOCTH MOJIEKYIN JaHHOTO ra3a. [lepBblit

YTBEPIKIACT, YTO YHCIIO TAKUX MOJICKYJI IOCTIe HArPEBAHMSI Ta3a YBEITUYHUTCS, BTOPOUM — UTO HE U3-
MCHUTCA, a TpeTI/Iﬁ — 4YTO YMCHBIIUTCA. Brickaxxute cBOE€ MHEHHE O TOM, KTO U3 HUX IIpaB. Csoit
OTBET 00OCHYHTE C TOMOIIIBIO (PU3HUUECKUX 3aKOHOB U (HOPMYIIL.

4. Bricka)kuTe CBO€ MHEHHUE U C TIOMOIIIbIO 3aKOHOB (PU3UKU OOBSICHUTE MPUYUHY TOTO, UYTO
YBEJMUYCHUE BHICOTHI N Me4HOW TPYObI MPUBOIUT K YBEJIIMYECHHIO TOTOKA BO3/IyXa, 3aTATU-
BAaE€MOT0 B JBEPILY [€YH U K JIy4lIeMY TOpeHHIo IpoB. OTBET 000CHYNHTE MOIy4eHHBIMU
BaMH (popMyJiaMU TaKOH 3aBUCHMOCTH.

5. JIBa mpmKaThIX APYT K OPYTY CIIOS TEIIOU30JISIIIMOHHOTO MaTepraa
HMMEIOT OJIMHAKOBYIO TUIOIIAAb S, HO pa3HbIe KOA((GUIIMEHTHI TEIIONPO-
BOMHOCTH y; =1H-Kt.¢c? n 3, =2 H-K.¢! u nponoprmonansayio um Tena
tommuHy | u 21 coorBercTBeHHO. TeMmepaTypsl ¢ pa3HbIX CTOPOH paB-
HBI T; =400 K u T, =200 K (cM. pucyHOK). [IepBbIii SKCIIEpUMEHTATOP
CUMTACT, YTO TaK KaK TEIJIONMPOBOJAHOCTh BTOPOTO MaTrepuaia B 2 pa3a
0oJIbIIIe, TO OH IPOTTyCKaeT B 2 pa3a OOJIBIINI MMOTOK TEIUIa, a TeMIIepa-
Typa COIpHKacaroleics OBEPXHOCTH clloeB paBHa T'=(T; +T,)/2. Bropoii akcrniepuMeHTaTop He

YBEPEH B 9TOM M CUMTAET, YTO TeMIepatypy T' Hajo CUMTATh 0 ApYyroi gopmyne T'=(2T;+T,)/3.

Cornacusl 11 Bbl ¢ HUMU? Eciii HeT, To npeayioskure Npoueaypy pelieHus, M03BOJISIONIYI0 HAUTH
TeMreparypy T' U MOJyduTe e€ 3HaUCHUE.

3 cemecTp

IlepeyeHb KOHTPOJIBHBIX 32JaHUI H BOMPOCOB /IS OLEHKH C()OPMHUPOBAHHOCTH KOMIIETEH-
uuu OITK-2 (KoHTpoJIMpyeMblii HHANKATOP H0cTHKeHUsI kommeTeHnun OITK-2.1)

1. Ha ToHKHH MeTalUTHYECKUH AUCK paJnyca R momecTHiIn MOJOXKUTENBHBIHA JIEK-

o ™
TPUYCCKUU 3apsa (. Ha PUCYHKAX YKa3aHbI 3aBUCUMOCTH INOTCHIHAJIA (0 U IIOBCPX- @R_,
HOCTHOH IJIOTHOCTH 3apsia G B 3aBUCHMMOCTH OT PacCTOSIHMA I 10 EHTpa JUCKa. r

¢ ¢ c c [IpaBUIILHBIME 3aBUCHMOCTAMHE OYIYT:
sl Vi=IVE
R

0 R 0 R 0 0 R a) A-B; 0) A-T; B) b-B; r)b-T;
A) B) B) )
2. [lonoxxutenpHBIN 3apsia +( MOMECTHIH Ha YeAMHEHHBIH METATUTHUECKUN v PR
map paauyca R, okpyeHHbI OECKOHEUHOUW OTHOPOAHOMN AUIIEKTPUIECKOM R o DA 7 €
7 +q Ed
MeTann # P

P

. =~ AVIaNeKTpuK
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Cpelioi ¢ AUAIIEKTPUUYECKON MMPOHUIIAEMOCTBIO €. Pa3HOCTh MOTEHIIMAIOB (A — Po B TOUKE A Ha

MMOBEPXHOCTH I1apa (Ha mape) u B Touke O ero meHTpa Oyaer paBHa: a) +L2 ; 0)
4dre R
q . q .
——— B) t——;
4reg,R 167¢,R
q ) 0 q . q . q . q :
s D0 O W) ] ) W)
167es,R 4re,R 4reg R 167¢,R 167es,R
3. [Tmockwmii 3apsKeHHBINA KOH- 2) 6 )
JIEHCATOp C 3apsiioM ( Ha Me- P 1\ T \LP )
TANTMYeCKUX 00KIaIKaX 3a1moI- * t Lt 24 é)//J' e +‘P" et éy b Eau el
HEH JIMDJIEKTPUYECKOU Cpesion ¢ @ N AP
TMDJICKTPHYECKON TIPOHUTIAEMO- =1- l- \L-q = T -f-149 == - -9 ="="="-9
CTBIO & =2 W HaxOJHUTCS B Ba- P P
1
Kyyme. BriOepute prCyHOK ¢ MpaBHIIbHBIM HalpaBICHUEM JTHHUN BEKTOPA MOJIIPU30BaHHOCTH P :
4. DIeKTpUIECKOe MoJIe CO3aHO0 3apsa0M (, TOMEIIEHHBIM Ha MIaCTHHEL .
r A
IUTOCKOTO KOHAeHcaTopa. UTo MOKHO cKa3aTh O 3HAKe MHTErpaa tE -dr or ! “\\
g+ + + 41+ + +
HAMPSHKEHHOCTH 3TOTO IMOJIS TI0 3aMKHYTOMY KOHTYPY, TOKa3aHHOMY Ha ! ]
PHUCYHKE MITPUXOBOM JHHKEH (YKaKUTE MPABUIILHOE YTBEPKICHHUE): Y /
[ r [ r [ r I r ——— ===/
a) bEdr>o; 6) bEdr<O; B) bEdr:O; r) tEdr=oo; L A
Lo
) HEIOCTaTOYHO JaHHBIX;
5. Booabs NMIMHIPUYIECKOTO METATHYECKOTO MPOBOIA Paryca I, y9acTOK KOTOPOTO JTHHBI L
MMEET COMPOTHUBIICHUE R, cO31aHO CTOPOHHEE CTAIMOHAPHOE IICKTPUIECKOE TTOJIE C
HanpspkEHHOCTRIO E. Onpenenute u ykaxute GopMyiy s TUIOTHOCTH TOKA, BBI3BAHHOTO ATHM
_ . 7r*RE . ar’E. . EL . 'R . LR
mojgemM. a) j=——; 0) = , B) J=——=; 1) ]= ;) ===
L RL 7r‘R EL 7r°’E
€) Ipyrou OTBET,
4 cemecTp
IlepeyeHb KOHTPOJILHBIX 32JaHUI H BOMPOCOB /IS OLEHKH C()OPMHUPOBAHHOCTH KOMIIETEH-
uuu OITK-2 (koHTpoJIMpyeMblii HHANKATOP A0cTHKeHus KomneTenuu OTTK-2.1)
1. MOHOXpOMAaTHUYECKUH CBET MalacT HOPMAIILHO Ha Y3KYIO HIEIThb- I
pope3b B HEMPO3PAYHOI Mperpajie U pacpoCTPaHsIETCs 3a MIENbIO
10J1 BCEMH BO3MOYKHBIMU YIJIAMHU (0 K HAIPABJICHUIO T ICHUSI.
PacnpeneneHne MHTEHCUBHOCTH | TIpoIieIiero yepes melb CBeTa sin®
B 3aBUCHMOCTH OT SiN ¢ TOKa3aHO Ha pUCYHKe. YTO MPOU30MIET ¢ 0
_—p

LUIMPHUHOM LIEHTPAJIbHOTO MaKCUMyMa A Ha 3TOM PUCYHKE, €CIIN
LIMPHHY NIPOPE3H YMEHBIIUTH B 2 pa3a, a JUIMHY BOJIHBI IJAIOIIET0 CBETAa YMEHBIINTD B 2 pa3a
(ykaxuTe npaBHIBHBIN OTBET):

a) yBeIMUUTCS B 4 paza;  0) yBenuuuTcs B 2 pa3a;  B) HE UBMEHUTCSA; T') YMEHBIIUTCS B 2 pa3a;
1) yMEHBIINTCSA B 4 pa3a;
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2. MOHOXpOMAaTUYECKHIA CBET C IJIMHOM BOJIHBI A TIaJIaeT HOpMaJlb-
HO Ha IJIOCKYIO Mperpajy ¢ Mpope3aHHbIM KPYTIIbIM OTBEPCTUEM ceet
panuyca I. [TapannensHbIi 5KpaH YCTAaHOBJIEH 3a IIperpajoi Ha ca- ——=
MOM 00JIbIIIOM BO3MOKHOM PACCTOSIHUM |, IpH KOTOPOM B TOUKE  ——= 4 0
O »skpana Ha ocH OTBepCTHs HaOII0AaeTC TUPPAKUNOHHBIA MUHU- = )
rpaga AKpaH

MYyM OCBEIIEHHOCTH (CM. pUCYHOK). JIJ1st TOTO, YTOOBI IPH TOM XKe
paccrosiauu | B Touke O HaOmroasCs coceiHui uppaKIu-OHHBIH
MaKCHMYM MEHBIIIETO MOPAJIKa, PAIUYC OTBEPCTUS HA/IO (YKaXKHUTE
[IpaBUJIbHBIN OTBET):

npe

a) yBEIMUUTH B 4 paza; 0) yBeIMUYMTh B 2 pa3a; B) yBEIHUYHUTH B J2 pas;
I') YMEHBIIUTH B J2 pa3; 1) yMEHbLIUTh B 2 pa3a; €) yMEHBIIUTH B 4 paza;

3. EcTecTBeHHBII CBET C UHTEHCUBHOCTBIO | TPOXOIUT uepes CUCTEMY M3
ABYX nossipu3aropos [I; u I1. Yron o Mexay ocsiMu IPOITyCKaHUs MMOJISIPHU-

3aTOpoB MeHsIoT B penenax 0< o <90°. ITpu strom uHTeHCHBHOCTH | CBe-
Ta, MPOMIE/IIIETO YepPe3 CUCTEMY MOJIIPU3aTOPOB, MEHSETCS B IIpeIeax:

a) 0< 1 <lp; 6)OSISIXO; B)OSIS%O; r)OSISB%; 1) IPyro¥ OTBET;

4. Tlpu OTCYTCTBUU APYTUX UCTOYHUKOB CBETA BUIUMBIN TJ1a3y LIBET aOCOJIOTHO YEPHOTO Tena
(ykaxuTe MpaBUIIbHOE YTBEPKIECHUE):

a) BCerJa YepHbIi Mpu JIOObIX YCIOBUAX; ©0) MEHSETCS OT KPACHOTO K KEJITOMY IPU HarpeBaHUH
70 OOJIBIINX TEMIIEpaTyp; B) MEHSETCSI OT KPAaCHOTO K JKEITOMY P OXJIAXACHUHU Tea, Harpe-
TOrO 710 OOJBIION TeMIEepaTyphl;  T') aOCOJIFOTHO YEPHOE TEJIO HE UMEET 1IBETA,

5. AGcooTHO YepHOe Teno uMmeno GopMmy Kyda. 3ateM ero 00beM YMEHBIIIHIIN B 8

pa3, yMEHBIIUB pa3Mep pedep kyOa B 2 pasa, a TeMIiepaTypy 1 yBEIWUYWIH B 2 pasa. _iﬁfd
Bo ckonbko pa3 u3MeHu1ach BEIUUUHA SHEPTHUH TEIUIOBOTO U3IYUYEHHUS, UCITYCKAEMO- Ay Arv
ro JAaHHBIM TEJIOM 110 BCEM HalpaBJIECHUSIM 3a €AUHUILY BpeMeHu? o

a) yMeHbIIUJach B 16 pa3;  0) yMeHbIIMIACH B 8 pas; B) YMEHBIIIMJIACh B 4 pa3a; 5
') YMEHbIIUJIACh B 2 pa3a; 1) He U3MEHWJIAach,  €) YBeJIMYWiIach B 2 pasa;

) yBEITMUYMIach B 4 pasa; 3) yBEIMYMIIACh B & pas; 1) yBeIu4miIach B 16 pas;

IlepeyeHb KOHTPOJILHBIX 32JJaHUI U BONPOCOB /IVIsl OLEHKH ¢(POPMUPOBAHHOCTH KOMIIETEH-
uun OITK-2 (KOHTpoJIMpyeMblii HHAUKATOP AocTHKeHHs KomneTenuuu OITK-2.2)

o o 1
1. Ha metamn ¢ pabotoii Beixoga A= 23B mangaior ¢poToHsI ¢ yactoToii v =10 ®T'u. TocTostHuAs

ITnanka h =6,63-107 Jbx-c; 1,B=1,6- 107 JIx . MakcuMmasibHasi KHHETHYECKAs SHEPTHUS DJICK-

TPOHA, BLIOMBAEMOT0 IPY 3TOM U3 MeTaljla paBHa:
a) 1,02-B; 0)2,145B; B)3,023B; 1)4,143B; 1)5,023B; ¢)6,143B;
) JIpyroi OTBET;

2. ®oTOHBI ¢ OHOM U TOM ke 2Heprueil E ), majaromue Ha 21€KTPOH,

pacCcCuBAOTCA Ha HCEM B PA3HBIX HAIIPABJIICHUAX IO Pa3HbIMU YTIJIaMU 0. !

o, (i = 1,2) — LUKJIMYECKHE YaCTOTHI ABYX PACCESIHHbIX ()OTOHOB, MOKa-

3aHHBIX Ha pUCYHKe. BriOepuTe mpaBuiIbHOE YTBEPKICHHE: ’\f\Exg\/\_/\;. SNEKTPOH

a) o,>0,>E;/h  6) 0,>0,>E;/h  B) 0,<0,<h/E, WR&R
(POTOHbI 2
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r) o, <o, <Ey/h

3. Ha moBepxHOCTH Tesla HOPMaJIbHO MAaJa0T (POTOHBI MOHOXPOMATHYECKOTO PP
JIa3€PHOTO M3JIy4EHHUs C YaCTOTOM V, IEUCTBYs Ha ruiomanky AS cuoi F. AN T2
Ckonpko ¢otoHOB AN momamaeT Ha Ty IUIOMAAKY 3a Bpems At, eciiv Telo mo- m\}
TJIOMIAET BCE Majaroliee Ha Hero u3iydeHne (YKaKUTe MPaBWIbHYIO popMylty, vy~ rrsnss

MAVAVAVo AN
rae h — nocrostnnas [Tinanka, ¢ — CKOpPOCTh CBETA): NS
2hvF At FCAtAS 2FcAt hvF At FcAt FcAt FcAt .
a) ——; ©06) ——; B) ; T) ;) ;€ ; K) ;
C hv hv c 2hv hv hvAS

4. ITapajutensHpli my4ok cBeta ¢ A, =450 HM nagaeT HOpMAIbHO HA 3a4EPHEHHYIO IIOCKYIO I10-
BEPXHOCTH ¥ ITPOM3BOJIUT HA Hee MaBiieHne P . Kakoe qaBieHue Ha Ty e TIOBEPXHOCTh OyIeT mpo-
M3BOJUTH IMy4OK cBeTa ¢ A, = 600 HM, Takke maJaroliii HOPMAJIBHO U UMEIOIIUH Ty K€ M0 T-
HOCTb (POTOHOB (4KCII0 (POTOHOB B €AMHHUIIE 00BEMA), UTO U NIEPBOHAYAIBHBIN MyHYOK?

a) 0,5p 6) 0,75p B) p 1) 1,33p n) 1,5p  e) 2p

5. OTHOLIEHUE BETMYMH CKOPOCTEN HEePeNSTUBICTCKUX YacTHll 1 1 2 paBHO V, / v,=1/2=05,a
OTHOIIECHHUE UX JUIMH BOJH ¢ bpoiiss paBHO, COOTBETCTBEHHO, A, / Ay, =4 . YKaxkuTe NpaBUilb-

HYIO BCJIMYMHY OTHOIICHUA ml/m2 MacCChI HGpBOffI qacTUIbl K Macce BTOpOfI HYaCTHIIbI.

a) 16; 0) 8; B) 4; r)2; n) 1; e) 1/2; K) 1/4; 3) 1/8; n) 1/16;
K) Ipyroil OTBET;

IlepeyeHb KOHTPOJILHBIX 32JJAHUI U BONMPOCOB /ISl OLIEHKH C(POPMUPOBAHHOCTH KOMIIETEH-
uun OITK-2 (KOHTpoJIMpyeMblii HHAUKATOP AocTHKeHHs1 KomneTennuu OITK-2.3)

1. C momo1pio peocTaTa Ha KOHIIaX METAIMYECKOTO MPOBOaa JUTHHBI | ¢ T('E A
IPOBO,

auameTpoM d co3faHa pa3sHOCTh MOTEHHUaNoB Ag (cM. pucyHok). Kak us- POPOA ; *d

MEHUTCS TeMIlepaTypa MOBEPXHOCTH MPOBOJIA, KOTOPYIO MOXKHO CUUTATh

aOCOJIFOTHO YEPHBIM TEJIOM, €CJIM [UTMHY | pOBO/Ia yBEINYUTH B JiBa pa3a, HE MEHsS BEIMUYMHbI O
u Ag ? OTBeT 000CHOBATH U MOATBEPIUTH GOPMYIaMHu.

2. OQyH U TOT € UCTOYHUK CBETa C 4YaCTOTOH V
OCBEIIIaeT KaTOIbl IBYX BaKyyMHBIX (pOTO3TIEMEH-
TOB “1” 1 “2”, 1300paKEHHBIX Ha JIEBOM PUCYHKE. v
BonpTamnepHbie XxapaKTepUCTUKH BO3HUKAIOIIETO

pH 3ToM B 1ienu ¢poToToKa | moka3aHbl Ha Ipa-

BOM PUCYHKE, rJie KpuBble “1” u “2” cCOOTBETCTBYIOT MOJAKIIOYEHHUIO (OTOAIEMEHTOB “1” u “2”.
Hcnonb3ys 3akoHbI poTodPdexTa, onpenennTe Kakoi u3 KaToJ0B UMeeT O0JIbIIYI0 paboTy BhIXOa

-2Up -Up |

hv
Y HaliINTE BEJINYMHY OTHOILIECHUS PAabOT BBIXO/IA ITHX KaTOJOB IPH yCIOBHUH, 4To U, = 26" rae h —
e

IIOCTOsIHHAaA HJ'IaHKa, € — BCIIMYHHA 3apsaaa dJICKTpOHa. OtBeT 000CHOBATH COOTBETCTBYHOIIIMMHU
BBIYHCJIICHUAMU.

YaJIbHO MOKOSIIEHCs YacTHIIe C MacCOW M, IpeBpalasich B paccessHHbINA GOTOH “2”. WJM
©

3. ®otoH “1” ¢ 9acTOTO# Vo HCHBITHIBACT paccesiHue Ha yroi 6 = 60° Ha mepBoHa- 2
0
Hcnone3ys nocrosiHayto [Tnanka h 1 ckopocTh cBeTa ¢, OnpeAennTe BENnIHHY Vo
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SHEPIuH, KOTOPYIOo (POTOH MeperacT yacTuie M mocie coynaperus. OTBeT 000CHOBATh M HOATBEP-
JUTH BbIYMCICHUSAMU.

4. MukpouacTuiia ¢ MacCoi M HaxOJUTCS B OJIHOMEPHOU MOTEHIIUATIBLHOM sIME TPSIMO-
yrOJIbHON ()OpMBI ¢ OECKOHEUHBIMU CTCHKAMU IIUPHUHBI a, TIPUIEM COCTOSIHUE MUKPO-

YaCTHUIIBl ONMCHIBACTCSI BOJIHOBOW (YHKIMEH i = A- x(a — x) , 1€ A - HOpMUPOBOYHAs
KoHcTaHTa. [logcranoBko# B cTannoHapHoe ypasHeHue llpennnrepa

d?% 2m
5 '/2/ + F(E —U,)w =0, rae U, =0 BHYTpH sIMBI, JICTKO LPOBEPHTS, 4T0 E Gyner
X
3aBHCETh OT KOOPAUHATHI X, XOTS 3TO HE TaK, U YaCTHIIA MOKET UMETh TOJILKO OTE/bHBIE JUCKDPET-

72h?n?

HbI€ 3HA4YEHUs MOJIHOM dHepruu: E = el =const,rae n=1,2,3,... [Ipoananusupyiite npuiu-

HY 3TOT0 MapajoKca U NPeUI0KUTE CBOI0 BEPCHIO 0OBSICHEHHS BOHUKIIIETO NMpoTUBOpeuus. OTBeT
000CHOBAThH U MOATBEPIUTH MOIXOAAIIUMU (PU3NYECKUMU 3aKOHOMEPHOCTSIMH U (POPMYJIaMHU.

5. Bo30yxaeHHbI aTOM BOJI0OpOa UCITYCTHII (POTOH, OTHOCSIIIUICS K CIIEKTpaIbHOM cepun bainb-
Mepa. OreHnuTe BO3MOKHOCTh TOTO, YTO B IATbHEUIIIEM 3TOT aTOM UCITYCTUT (POTOH CBETA B BUIU-
MOl 4eI0BEeYECKOMY TJ1a3y YaCTH ONTHUYECKOro criekTpa. OnpeaennTe BO3MOKHBIN HHTEpBa JJIMH
BOJIH JlasibHEMNIero u3iaydeHus. OTBeT 000CHOBAThH U MOATBEPIUTH C MOMOUIBIO (DU3HUECKUX 3aKO0-
HOB ¥ OPMYIL.

4. OueHoYHbIE cpeacTBa (OLeHOYHbIEe MATEPUAJIbI) AJs1 POBEACHUS MPOMeEKY-
TOYHOM aTTECTAIMU 00Y4aAIOIIMXCS (3AIIUTHI KYPCOBOH padoThI (IIPOEKTA)) MO
AUCHUIINHE (MOXYJIIO)

3aHATUS YKa3aHHOTO THIIA HE MPEAYCMOTPEHBI OCHOBHOW MpodeccHoHaIbHOM 00pa3oBa-
TEJIbHOW POrpaMMOM.



