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1. Onucanue poHAA OLIEHOYHBIX CPEACTB (OLICHOYHBIX MATEPHAJIOB)

@oH/ OLIEHOYHBIX CPEACTB (OLEHOYHbIE MaTepHalibl) BKIIOUACT B ce0s1 KOHTPOJIbHBIC 3a/a-
HUS U (MITM) BOMPOCHI, KOTOPBIE MOTYT OBITh MPEIIOKEHBI 00YJarmEeMycsi B paMKax TEKYIIETO
KOHTpOJISl YCIIEBAEMOCTH U IIPOMEXKYTOUHOM aTTeCTallMy MO AMCLHUILIMHE (MOIYNI0). YKa3aHHbIE
KOHTPOJIbHBIE 33JaHUs U (UJIM) BOIPOCH! MO3BOJIAIOT OLIEHUTH JOCTHKEHHE 00yYaroluMesl IIaHu-
PYEMBIX Pe3yJbTaTOB OOyYEHHUS N0 TUCLUIUIMHE (MOJIYJII0), YCTAHOBJIEHHBIX B COOTBETCTBYIOLIEH
paboueii mporpaMMe AUCHUIUIAHBI (MOIYIIs), a TaKkKe CHOPMUPOBAHHOCTh KOMIIETEHITUH, YCTaHOB-
JIEHHBIX B COOTBETCTBYIOIIEH OOIIEH XapaKTEpUCTHUKE OCHOBHOW MpodeccuoHambHON 00pa3oBa-
TEJIBHON IIPOrPAMMBI.

[TonHble HAMMEHOBAHUSI KOMIIETCHIIMM U WHIMKATOPOB MX JAOCTHKCHHSI TIPEIICTABIICHBI B
00111el XapaKTepUCTUKE OCHOBHOM Mpo(hecCHOHAIBHON 00pa30BaTEIbHONM MPOTPAMMBI.

2. OneHoO4YHBbIE CpeIcTBA (OLEHOYHbIE MAaTEePHAJIbI) /1JIs1 MPOBEAeHUsI TEKYIEro
KOHTPOJIAA YCIIeBAeMOCTH 00yYAKIIUXCH 10 TUCHHUIINHE (MOTYJIIO)

2 ceMecTp

IlepeyeHb KOHTPOJIbHBIX 32JaAHMH U BOIIPOCOB /I OLIEHKH C()OPMUPOBAHHOCTH
komnerenuun OIK-2

1. Ha pucynke n3o0OpakeHa Iiockasi KpuBasi, Ha3blBaemasi KIIOTOUJI0M (crupa- y

net0 KopHro). Touka A JIBMIKETCS BIIOJIh 3TOM KPUBOM B HAIIpaBJICHUH, YKa3aH-

HOM CTPEJIKOM, C OCTOSIHHOM 1O BEJIUYHUHE CKOPOCTHIO. [Ipr 3TOM BennumnHa eé A
MIOJIHOTO YCKOPEHHS: a) paBHa HYIIIO; 5 >
0) MOCTOSTHHA M HE paBHA HYJIIO;  B) yBEIIMYHBACTCS,; I') YMEHBIIACTCS; 6

2. YacTuua ABWXKETCS MO KPUBOJUHEHHOW TPAeKTOPUHU C MOCTOSHHBIM IO BEJIWYUHE (MOMIYIIO)
HOpMaJIbHBIM ycKopeHueM. [Ipu 3ToM okas3piBaeTcs, 4TO pajnyc KPUBU3HBI TPACKTOPHH B MECTE

HAXO0XJICHUS YaCTHIIbl BO3PACTAeT CO BpeMeHeM t 10 cienyromeMy 3aKOHY: R(t) =const -t2. Vka-

KUTE MPAaBWIbHBIN rpaduk 3aBU- |V v v tv v v
CUMOCTH BEJIMYMHBI CKOPOCTHU / p / K { { / P
a) 6) ¢)

YaCTHUILIbI OT BPpEMCHHA t:

B) r) 1)

3. MarepuanpHas Touka M aBMXETCS 110 ImapaboJie \
(puc.1) B HampaBiieHUH, YKa3aHHOM cTpenkamu. I'paduk 4 U Puc2
M3MEHEHMsI BETMYUHBI (MOTyIs1) €€ CKOPOCTH NPHUBEJCH Puc.1 \\//
Ha puc.2. Ha puc.1 nokaszaHo nonoxenue Touku M B mo- M Tt

_ HanpasneHne Y
MEHT BpeMeHHU ts. YKam{Te Ha 3TOM PUCYHKE Harpaniie 1 EVDKeHIA ty to ti
HUE CUJIbL, IeiicTBYyrOMEel Ha TOUKy M B 3TOT MOMEHT
BpeMeHH 13! a) 1; 0) 2; B) 3; r) 4;

1 ~
4. Ha Teno, uMeBlIee UMITYJILC P B TE€YEHHE OUYEHb KOPOTKOTO BPEMEHHU At JecTBO- o—>5
1
120°

Basa cuia 6osbias cuna F . Tlociae okoHuanus JIENCTBHS CUJIBI TEJIO JETUT IO yr- =)
aom 120° x HaIlpaBJICHUIO [ICPBOHAYAJIBHOT'O JABUIKCHUS C UMITYJILCOM, BCIIMUNHA KO-

[, [
TOPOI'0 paBHA BCIIMYWHE IICPBOHAYAJIBHOI'O UMITYJIBCA TCJIA: | p | = | p| . HpI/I 3TOM BCJIIMYMHA UM-

1
IIyJ1bCa JEHCTBOBABIIEN HA TEJIO CUJIbI ‘FA'[‘ Oyzer paBHa:

a) 0; 6) ptg120°; B) pcos120°; r) p/2; ) p; e) psin120°; xK) 2p;



5. U3 xxectn BBIPE3aJIM TPU O AMHAKOBBIC ACTAJIN B BUAC DJI-
O

nunca. /IBe neranu pazpesanu Ha YEThIPE OJIMHAKOBBIE YACTH. | 17|
3areM Bce YaCTH OTOJBUHYJIM JIPYT OT Apyra Ha OJJMHAKOBOE

PaCCTOAHUC U paCCTaBUIN CUMMETPUYIHO OTHOCHUTCIIBHO OCHU
OO' (cM. puc.). Beibepure mpaBmIIbHOE COOTHOIIICHUE MEXKTY 5 ' =
MOMEHTaMU HHEPLMH ITUX JieTaned otHocuTenbHo ocu OO0, I I, I3
a) Iy>1,>lg; 0) ly<ly<ls; B) ly<ly=l3;

I') HE XBaTaeT JAHHBIX;

IlepeyeHb KOHTPOJIBbHBIX 321aHNI M BOMPOCOB /IJIs1 OLEHKH COPMUPOBAHHOCTH
komuerenmuu OITK-3

1. MarepuanibHasi TOUKa JBMKETCS TaK, YTO C TCUCHHEM BPEMEHHU e€ KOOPAMWHATBHI M3MEHSIOTCS T10
2 2 4 2

saKoHaM: X = 2t + 6t% — 4t y = 5t°-4t°+1,5t* 1 z = 4 + 8t — 2t°. BbluncInTe MOLYIb CKOPOCTH MaTe-

pHaIbHOM TOYKM B MOMEHT BpeMeHu t = 6 c.

YCKOpPEHUE U HOPMAJIbHOE YCKOPEHHE BO3PACTAIOT CO BpeMeHeM I 10 JIMHEHHOMY 3aKo-

2. [Tpu nBMXEeHUN MaTepHaIbHON TOUKH MO KPYrOBOW TPACKTOPHH €€ TaHT€HITHATLHOE -
On -

@V
Hy: @, =const-t, a, =const-t. [Ipn sToM BenmMunHa TaHreHca tg0O yria Mexay BeKTo-

POM V CKOPOCTH TOYKH M BEKTOPOM €& MOJIHOTO YCKOPEHHUs a Oy/eT H3MEHAThCS CO BpEMEHEM M0
3aKOHY:
1 1

1
a) : I; 0) : t2; B):t; 1): t—3; a) - t2; e) : t3; x) tg0 He u3zmensercs;

3) TaKO€ ABMKCHHUE HEBO3MOXHO,

3. MatepuanbHas TOYKa JABHMXKETCS BIOJb KPUBOJMHEHHOW TPAEKTOPHH, MPUYEM BelWYHHA (MO-
JyJb) CKOPOCTH 3TOH TOYKM MEHSETCS CO BpeMeHeM | 10 3aKoHy V(t):AtZ—Bt+C, rae

A, B,C — nocTosiHHBIC BEJTMUYMHBI, HE paBHbIC HYITIO. B Kakoit MOMEHT BpeMEeHH I BEKTOpP MOJHOTO
2A

B
YCKOPEHHS TOUKH OYIET MEepPIeHIUKYIIPEH TPACKTOPHH? a)npu t = A ; O)mpu t= B ;

B)ant=xle—4AC; r)npnt=%; z[)npnt=%; e)mpu t=0;

) B JIt000I MOMEHT BPEMEHH BEKTOP YCKOPEHHSI HE TIEPICHIUKYIAPEH K TPAeKTOPUU;

4. Yactuia ABWKETCS BJIOJb OKPYKHOCTHU C PaycoM | M B COOTBETCTBUH C YpaBHEHUEM
o(t)=2n (t3 —24t% 1 24t - 12) , TI€ (@ —Yroia B paguaHax, t —BpeMs B cekyHaax. Bennuuna tan-

TCHIUAIBHOTO (KacaTelbHOTO K TPACKTOPHHU) YCKOPSHHS YacTUIIBI PaBHA HYJIO B MOMEHT BPEMEHH
(B cekyH1axX), paBHBIH:
a) 1; 0) 2; B) 3; r)4; n) 6; e) 8; ) HET NMPaBUJIBHOTO OTBETA;

5. Z[I/ICK paauyca R HaumHaeT BpallaTbCAa U3 COCTOAHUS ITOKOA B TOPU-

30HTAJILHOM TUIOCKOCTU BOKPYT OCH Z, IPOXOJALIEN NEPIEHAUKYIIIPHO £z, panic?

€ro IUNIOCKOCTH YEPE3 €ro LEHTP. 3aBUCUMOCTh MPOEKLIUU YTIIIOBOTO YC- 2

KOPEHUs OT BpEMEHHM IMoKa3aHa Ha rpaduke. B kakoit MOMEHT BpeMeHU TS T NG ol
BEJIMYMHA (MOYJIb) TAHT€HMAIBHOTO YCKOPEHHUS TOUKM Ha KParo JIUCKa [ | } T } ] \‘V / T" i ’

JOCTUTHET MaKCUMAaJIbHOM BCIIUYMHBI?



a) 11 c; 0)6; B) S¢; r)4c;

IlepeyeHb KOHTPOJILHBIX 32/JAHUH U BOIPOCOB /ISl OLIEHKH ¢(pOPMUPOBAHHOCTH KOMIIETEH-
mun OITK-2 (koHTpoIMpyeMblii HHAUKATOP AocTHKeHns1 kKomneTeHnuu OIIK-2.2)
1. MneanbHelii ra3 coBepiuaet npouecc 1— 2 — 3, n300pakeHHbIH Ha TUarpamme P

A\

2

p-V,rme Py, =4p;, Vo =2V, V3 =3V, p = 10°Tla, V; =1 sutp. 3a Bpems 3T0ro
Ipolecca BHYTPEHHSSI SHEPrus ra3za ymeHblaercs Ha Beauuuny 150 Jx. Kakoe L2 T
TEIUIO TOJTydaeT ra3 3a BpeMs mporecca 1— 2 — 37 Vi Vo Vs
a) 150 Ix; ©0) 200 Ix; B)250 Ix; 1)300 Ix; n) 350 Ix; e)400 Ix; x) 450 JIx;

3) Ipyroil OTBET;

2. Ha pucyHKke mpejcTaBiieH IpsiIMO UK TEIJIOBOM MAIIMHEI B KOOpAWHATax T — S,
rae T — TepMoAHAMUYECKasl TEMIIEpaTypa, S —IHTPOIHUS. YKaKUTE YUacTKH, Ha KO-
TOPBIX TETUIOTA MOCTYNAET B pabouee TeJIo MallluHbl OT HarpeBaresyiel, U y9acTKu, T/Ie
TEIJIOTA OTJACTCS XOJIOAMIIbHHUKY:

a) 12,23 —nocrymaer; 34,41 —otnaercs;

0) 12, 23,41 —nocrynaet; 34 —otTnaercs;

B) 12,41 —nocrynaet; 34 — oTmaercs; r) 23 —moctymnaer; 41 —otmaercs;

3. laBieHne Bo3ayxa B aTMocdepe ¢ Temrepatypoid T yMeHbIIHUTCS B 2 pa3a, €ClId MOTHATHCS Ha
BBICOTY (L -MOJIsIpHAsi Macca Bo3/yXa, R — yHUBepcapHas ra3oBast IOCTOSHHAs):

2RT RT g RT
h:ﬂex 2); 0) h=——; h=—In2; h=“—; ; h=——exp(2
a) h=—o p(2) ) ” B) g Dh=cr s A ” p(2)
e)h:E
2ug

4. B nByX 3aKpBITHIX COCY/IaXx C OJIMHAKOBBIM 00beMoM V1= V7 TNpu OTMHAKOBBIX
temmneparypax T1= T, HaxomaTcs pa3HbIC Tra3bl: B IEPBOM (JIEBOM) cocyae — 1 MOb
Metana CH, ¢ MomsipHO#t Maccoit i = 16 r/M0J1b, BO BTOPOM (ITpaBoM) cocyzae — 8
MoJIeii TesUst ¢ MOJISIPHO# Maccoi [ = 4 r/Moib. Yemy pasHo otHomrenne ANj/AN,

YHCclia COyIapeHuil MOJIEKYJ C OJMHAKOBBIM yJaCTKOM CTEHKH C IUIOIIa/bi0 AS 3a 0JHaKOBOE
Bpemsi At B 3Tux cocynax?

a)256; 0)16; B)4; r)2; n 1; e)1/2; x) 1/4;  3)1/16;  wm) 1/256;

K) Ipyroil OTBET;

5. JlaBienue raza, COBEpIIAIONIET0 H30TEPMUUECKUI MTPOLIECC, YBEIUYMIOCH B 2 pa3a. [lpu atom
cpenHsis AnMHa cBOOOAHOTO pobera MOJIEKy I rasa:

a) yBelMuymiach B 4 pasa;  0) yBenuuuiach B 2 pa3a;  B) MPAKTUYECKU HE U3MEHUIIACK;

') YMEHbBILINUJIACh B 2 pa3a; 1) yMEHbLIWIACH B 4 pa3a.

IlepeyeHb KOHTPOJIBHBIX 3aaHUI M BOMPOCOB /IJIsl OLIEHKH chOPMHPOBAHHOCTH
rkomunerennuu OITK-3

1. CrosBiIas aBTOMalInHA HAYMHACT ABUT'aTbCA C YCKOPCHHUEM Cll . HepBHfI Ha- a
6J'IIO,[[aTeJ'IL CUHUTACT, 4TO HpI/I‘II/IHOI\/'I 9TOT'O ABJIACTCA TPECHUC KOJICC O ITOBCPX- ﬁlé
HOCTb JOPOTH, MOCKOJIBKY APYIUX CUJI, TAHYIINX aBTOMOOMIIb BIICPCI HET. Brto-

pOfI YBEPCH B TOM, YTO TPCHUEC MOKET TOJIBKO 3aTOPMO3UTH ABUKCHHUC aBTOMO6I/IHSI, HO HHUKAaK HC
YCKOPUTS. Brickaxxute CBO€ MHEHHE O TOM, KTO U3 HaGHIOHaTCHCﬁ Ipas. OI_IeHI/ITe POJIb TPpCHHUSA KO-




6

Jiec 0 lopory: OyzieT OHO MPUYUHON YCKOPEHHS WM 3aMe IeHus] aBToMoOmisi. OTBET 000CHYMHTE C
MOMOIIBI0 (PU3HUYECKUX 3aKOHOB U (pOPMYIL.

2. B arTpakinuoHe 4eIoBeK J0KEeH OTBECTH TSOKEIBIH I1ap, TIOBEIIICHHBIN Ha IITHY-

pE€ ¥ TOJIKHYTh €r0 TaK, YTOOBI BO BPEMs BO3BPATHOTO JBIKEHUS IIap COMII KETIIIO,

CTOSIIIYIO MPSIMO MO TOYKOM, B KOTOPO IIHYp MOABEIIEH K MOTOJKY (TIepe]T KeT-

JIell CTOUT MPENsATCTBUE, HE MTO3BOJIAIOIIEE COUTh €€ MPAMBIM yaapoMm). OLeHUTb N
BO3MOXHOCTb COUTD IIIAPOM KETJII0 B TAKOM arTpakiuone. Kak cienyer Toskarb

map? OTBET 000CHYIUTE ¢ TOMOMIBIO (PU3HUECKUX 3aKOHOB U (hOPMYII.

oo - —— = ==

3. ®yrbomuct ObET MeHanbTH. B MOMEHT ynapa Hora (yrOoaucTa umeer cKo- .
pOCTh V, a Macca ObIOIIEH TI0 M9y HOTH BO MHOTO pa3 0OJIbIIIC MAacChl Ms4a. [ﬁ] 6 E—&
[Ipemyioxure ciocoO, MO3BOJISIFOITUI C TOMOIILI0 3aKOHOB MEXaHUKH HANTH . '
CKOPOCTh MsT4a MOCJIe yaapa U HalJuTe 3Ty CKOPOCTb.

4. lmeercs METAIIMYECKUN CTEP’KEHB, KOTOPBIN MOXHO MOJIBECUTH 332 KPIOYOK
Ha KoHIIe. JInHelKku 1o pyKkod HEeT, HO UMEROTCs Yackl. [Ipennoxure npouenypy
OTIpeNIeNICHUs JUTMHBI CTEPKHSI C MOMOIIBIO0 UMEIOIIHXCsl 4acoB. OOOCHYiTE
MPeTI0KEHHYIO MpoIenypy (popmynamMu, MO3BOJSIOIIMMH BIYUCIUTE TPEOYEMYIO JUTMHY CTEPIKHSI.

5. Ha o0on xoJieca co crumaMu ¥ Ha 000/ CIIONIHOTO JTUCKA TOTO XKe paanyca
R u Toif ke maccel M HaMOTaHBI HEBECOMBIE HUTH, K KOTOPBIM IIPUKPEILICHBI
OJIMHAKOBBIE Ipy3bl Macco M. 1 koneco, u AMCK MOTYT BpaIlaTbCsi BOKPYT
TOPU30HTATEHOM 3aKPETNICHHOW OCH CHMMETPHH 0€3 TPEHUS U TIepBOHAYAI b-
HO TIOKOSITCS, & TPY3bl HAXOAATCS HA OJIMHAKOBOM BhICOTE N HaI mosToM.
OneHnTe, KaKoH U3 rpy30B ObICTpEE yHaueT Ha MO IMOCIe Havalla JIBHKCHHUS.
OTBeT 000CHYITE C MOMOIIBIO PU3UUECKUX 3aKOHOB U (hOPMYIL.

IlepeyeHb KOHTPOJILHBIX 32JaHUH U BONPOCOB /IJIsl OLleHKH ¢(hOPMUPOBAHHOCTH
kommnerenuun ITK-10

1. [llapuk, moaBeNIEHHBIN HA HEBECOMOM MPYKUHKE COBEPINIACT BEPTUKAIbHBIC KOJIeOa-
HUS B TVIMLEPUHE. Y TBEP)KIAeTCA, YTO TOCIe TOTO, KaK B TIUIEPUH JOOaBUIN BOAY, a
LIapUK MMOABECHIIN Ha IPYTOd MPYKMHKE C MEHBIIEH KeCTKOCThIO, OH TIepecTall COBEp-
marth Kojiebanus. Beickaxute cBO€ Cy:kJIeHHEe O BOBMOKHOCTH MJIM HEBO3MOXKHOCTHU Ta-
Koro pesyibTara. Haiiiure B cienanHOM yTBEpKIEHUH T€ (DaKTOPbI, KOTOPbIE MOTJIN
WJIM HE MOTJIM MPUBECTH K JJaHHOMY pe3yabTaTty. OTBeT 000CHYlTe ¢ TOMOIIbIO hu3nye-
CKUX 3aKOHOB U (hOPMYIL.

2. HexoTopoe KOJIMYEeCTBO ra3a clieyeT IePEeBECTU U3 COCTOSHUS C JaBlICHHUEM p1 U 00beMoM V1
B COCTOSIHUE C JIaBJICHHEM Pz = 2p1 U ¢ 00beMoM V7 =2V1. DTO MOKHO clIenaTh UCIOJIb3Ys (KOM-
OMHUPYS) TOJBKO IBA 00PATUMBIX MPOIECCA U3 YEThIPEX MEPEUNCIICHHBIX: H30TEPMUYECKUM, H30-
OapHueCKHii, N30XOpUYECKUN U aaradaTHyeckuii mporeccbl. Heo0xomumo HaiiTH Takyro KOMOWHA-
U0 U3 JIBYX MEPEUUCICHHBIX MTPOIECCOB, YTOOBI Ta3 B PE3YJbTATE ITUX JIBYX IMPOIIECCOB MEPEHIE
13 HaYaJIbHOTO B KOHEUYHOE COCTOSIHUE, COBEPIIIHB MIPH 3TOM HauOOIBIIYI0 padoTy. M3noxuTe cBoé
MHEHHE O TOM, Kakasi KoOMOWHAIMs TIPOIECCOB OYAET YIOBIETBOPATH JaHHOMY ycIoBuUi0. OTBET
000CHYHTE ¢ MOMOIIBIO (PU3UYECKHX 3aKOHOB U (hopMyI1, H300pa3uB BEIOPAaHHYIO KOMOMHAIINIO
MpoLIeCCOB Ha auarpamme p — V.

3. B 1pyoky U-06pazHoro maHoMeTpa, COeIMHEHHOTO C COCY/IOM, 3aJuTa
KUAKOCTh C HEM3BECTHOM MIOTHOCTHIO p, . [[03TOMY MOXHO U3MEPHUTH
pa3HOCTh YpOBHEH N KUAKOCTH B MAHOMETPE, HO HEJB3S ONPEICITUTh
Pa3HOCTH aBIEHUI Ap =p, gh BHYTpHU U BHe cocynaa. C MOMOIIbIO HACO-




ca H MoxHO 3akadaTh B coCy/ BO3ayX o 6onpmmM gasieHueM. C momombto kpana K MoxHO
OBICTPO BBIITYCTUTH 3aKa4aHHBINA Bo3ayX. Tepmomerp T mMO3BOJISET TOUHO ONPEACIUTH TEMIIEpaTy-
py Bo3ayxa B cocyne. M3BecTHO, 4To moka3aTens aguadaTsl Bo3ayxa y=14, a atMmochepHoe naB-

JIEHUE PaBHO P,y . [IpeioxkuTe mpoueaypy onpeaeaeHus IIOTHOCTH p,, HEU3BECTHOM >KUJIKOCTH

C TIOMOUIBIO TAHHBIX U3MEPUTENBHBIX MPHOOpoB. OOOCHYITE MPEUI0KEHHYIO ITpoLeaAypy hopMy-
JIaMH, TTO3BOJISIOIIMMH BBIYMCIUTE TPEOYEMBI pe3ysbTaT.

4. TIpu 20°C mmoTHOCTH Bkl paBHA ~ 1000 Kr/M°, MIOTHOCTH TIOICOTHEYHOTO MacIa

~ 925 xr/m°, mnotHOCTh HeTH ~ 830 Kr/M°, IIIOTHOCTH STHIIOBOTO crupTa ~ 789 kr/M°. TeM He

MeHee, 0oJiee JISTKUI CITUPT pacTBOPSIETCS B BOJIE, a 00Jiee TsDKeIble Maciio U He()Th BCIUIBIBAIOT HA
MOBEPXHOCTD BOJIBI. BBICKa)KUTE CBOE CyXKJIEHHE O TOM, KakKe (PU3MYecKre 3aKOHBI IPUBOJIAT K
ATOMY pe3ynbTaTy. MI3MeHeHne KakiuX BEIMYMH B 9THX 3aKOHAX HAJI0 MPUHITH BO BHUMAaHHE U 110-
yemy?

5. [Ipuxonst 3MMO¥i B CBOE KMJIMILE YETIOBEK MOXKET CECTh Ha JKEJIE3HBIN CTYJ, @ MOKET — B IUIIOIIE-
BO€ Kpecio. B nepBom ciydae emy OyzneT X0JI0HO, @ BO BTOPOM — TEIUIO, XOTsI TEMIIEpaTypa U CTy-
J1a, ¥ Kpeciia OJIMHAKOBA U paBHA TeMIIepaType Bo3ayxa B KoMHare. OnpeaenuTe NpUIHY TaKOTO
pa3nuuus B pe3yabTaTax U OOBSICHUTE €€ C TOMOILBIO 3aKOHOB U (popMyI HU3HKH.

3 cemectp

IlepeyeHb KOHTPOJIbHBIX 32JaHUI U BOIPOCOB /JIsl OLleHKH ¢(OpPMHPOBAHHOCTH
kommnetenun OITK-2
1. DnekTpUUecKoe MoJie CO3/1aH0 TOUCYHBIMHU 3apsinaMu (i U (. Ecim 1 = —q, g
02 = +(, a pacCTOSIHUE MEXY 3apsaamMu U oT (z A0 Touku C paBHO a, TO BEK-
TOP HANPSHKEHHOCTH M0JIsI B TOUKe C OpUEHTUPOBAH B HAIIPABIICHUM ...
a)l; 0)2; B)3; r)4; 1) paseH 0

2

q 1(23
a a43

2. JlaHa cucTeMa TOYESHHBIX 3apsI0B B BaKyyMe U 3aMKHYTBIE TIOBEPX-
HocTH S,, S,, S, u S,. Uepe3 Kakyto HOBEPXHOCTh IIOTOK BEKTOpa Ha-

HPSUKEHHOCTH 3JIEKTPOCTATUYECKOTO OIS, CO3JIAHHOIO 3TUMH 3apsijia-
Mu, paBeH —20 /&, :
a) S;; 6) S,; B) S 1) S,

3. B cpene, 3apsxkeHHON paBHOMEPHO C
IUIOTHOCTBIO 3JIEKTPUUYECKOTO 3apsijia

2 Ki/M® , npoBenieHs! ueThipe cdiepruecKue 3aMKHYTHIE TIOBEPXHO-
cu S;, S,, S; u S, ¢ obuuM HEeHTpOM U ¢ paguycamu I, =1m,
r,=2wm, r;=3mMu I, =4 M cooTBeTcTBEHHO. UeMy paBHO OTHO-
menne @, /@, NOTOKOB BEKTOPA HAMPSKEHHOCTH HIEKTPOCTATHYE-

CKOT'O IOJIAA U€PE3 MOBECPXHOCTU 54 u Sl paBHO:
a) 1; 0) 4; B) 16; r) 64,

4. Ilo o4eHb NPOTHKEHHOM (MpaKTHUECKH OECKOHEYHOM) MII0CKO MOBEPXHO-
CTH OUY€Hb TOJICTON METAIIINYECKOH MIaCTUHBI, pparMeHT KOTOpOoi MOKa3aH
Ha PUCYHKE, C OJIMHAKOBOM BCIO/1y TOBEPXHOCTHOM MJIOTHOCTBIO

© = CONst pacripeiesieH MOJI0KUTENbHBIN eKTpuyeckuid 3apsia. Ha paccros-
HUM 1 C OJTHON CTOPOHBI MOBEPXHOCTH BEIMYMHA HANIPSHKEHHOCTH JIEKTPU-
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YeCKOT0 TOJIs, CO3/IaHHOTO ATUM 3apsaoM, paBHa E1. Ha paccrosiaum I, = 2r1 ¢ apyroi ctopoHsl
IOBCPXHOCTHU BCIMYHNHA HAIIPS)KCHHOCTU paBHA Ez. 80 — JJICKTPUUCCKAA MOCTOSAHHAA. HpI/I 3TOM

pa3HOCTh BeJIMUMH (Moayiel) HanpskeHHocTtell Eo— Eq paBHa:

a) 2 6) 2 ; B)Z_U; r)4_0; 0 -Z: e -2 x) —2—0; 3) —4—0; n) 0;
£ 2 £

0 &y &y &y 0 &y &y &y

5. Ha PUCYHKE MOKAa3aHbl SKBUIMIOTCHIHUAJIIBHBIC JIMHUHU 3JICKTPO-

CTaTMYECKOTO MOJIS U 3HAYEHUs TTOTeHIMana Ha Hux. CBo6o1- snengH
HBIH 3JIEKTPOH, TOKOUBIIMICS IEPBOHAYAILHO B TOUKe P, yka- I
o { a—-
3aHHOM Ha PUCYHKE, HAUHET JABUIaThCSI B HAIIPABJICHUU! :D N
a) A, 6)B; BC 1 D Lol )
Ve
P N ’
e

58 4g3B2B1B ! -1B-2B-3B-4B-5B

IlepedyeHb KOHTPOJIBLHBIX 32JAHHH U BOIPOCOB /JIsl OLIEHKU COPMHPOBAHHOCTH
komnerenuuu OIIK-3
0, Pg 1.K konny “B” mepBoHayaibHO HE3apsHKEHHOTO METANTMYECKOTO CTEPIKHS
+0  TOMHECTH TIOJIOKUTEIBHBIA TOYSUHBIHN 3apsiy +(, MOCIE Yero MO CTEPXKHIO pac-

f werann =)
A

sakyym B MIpeACIUIICS WHIYIIMPOBAHHBIN 3aps/l (CM. puCyHOK). Kakum cTtaHeT cooTHO-
[IEHNWEe MEX Iy MTOTEHI[MATIaMH TIPOTHUBOTIOJIOKHBIX KOHIIOB CTEPKHS:
a) oa < OB 0) Pa > O B) o = @  T) BCE MHIYIIMPOBAHHBIC 3aPAJIbl UMEIOT OJMH 3HAK
2. Meranmmndeckas TUTACTHHKA BHECEHA B OJTHOPOIHOE AIEKTPHUECKOE TOJIe C Ha- MeTann  Bakyym
NpsKEHHOCTHIO E 1 Ha Hell MOSABISIETCS MHAYLIMPOBAHHBIN 3JIEKTPUUYECKUN 3apsi, I
MOKa3aHHbIM Ha pucyHke. Kakum Oynet rpaduk 3aBUCUMOCTH BEIMYUHBI HAIP - E £
KEHHOCTH JIEKTPUUYECKOIO MOJIS B 3aBUCUMOCTH OT KOOPJAUHATHI X: C 4
- X
E E E E E TN X .
X TN X /_/ X I—/_ X |7 TSN—
X1 Xg 0 X1 X 0 X1 Xo 0 X1 Xs 0 X )‘(2
a) 6) B) r) o)

3. Uncao cutoBBIX JTUHUH OJICKTPOCTATUYCCKOI'O I10JId, IOKAa3aHHBIX HAa PUCYHKC,

MPONOPIMOHAILHO Bein4yrHe HanpspkéHHOCTH E AToro nmons. Jluauu E nmeprnien- | g, A €2 g
JMKYJISIPHBI K TUIOCKOM TpaHuiie AB pa3iena IByx OJHOPOIHBIX TUAJICKTpUYE- N
Z:KI/I)g Cpell ¢ AUAICKTPHUUCCKUMHU HpOH;/II_IaeMOCT}IMI/I €1 4 &. CornacHo puCyHKY NN
BBIOEpHTE TIPABUIIBHOE YTBEPIKICHUE): —
a) 82/813 =2; ’ 0) yxaaaﬁmg Ha pucyHke BuJ JuHUI E HEeBO3MOXeEH; A 72
B) Ha rpanuie Ab oOpasyercst ABOWHOM dIIEKTPUIESCKUN CIIOHN U3 CBSA3aHHOTO 3a- B I

psiaa, IpuYeM CyMMAapHBIH 3aps[] 3TOTO CIIOS MOJIO0KHUTEIECH;
r) Ha rpanune Ab oOpa3syeTcst IBOWHOM 1IEKTPUUYECKUH CIIOHM U3 CBA3aHHOTO 3apsja, IPUUeM CyM-
MapHbIN 3apsiji STOTO CIOSI OTPULIATEIICH.

4. Ha pucyHkax npuBeJIeHbl KapTUHBI CUJIOBBIX JIMHHUH = ‘
111 GparMeHTOB HEKOTOPBIX AIIEKTPUUECKUX TOJIEH. E——2—
Kakoit u3 npuBeneHHbIX (PPArMEHTOB MOXKET =0
COOTBETCTBOBATH JIEKTPOCTATUYECKOMY IOJIIO

(MCTIONIB30BaTh TEOPEMY O LIUPKYJIISALMH): r)

5. Ha pucynke nokasansl TMHUHU BeKTopa D anekTpuyueckoil HHAYKIIMH D
UIEKTPOCTATUYECKOTO MOJISI B OJHOPOIHOM cpejie. YKa)KUTe BEPHOE COOTHOLLIEHUE /,,



MEX1y IJIOTHOCTBIO SHEPTUU W TaKOro IoJjIs B Toukax A u B:
a) Wa > Wpg, 0) Wa = Wg; B) Wa < Wpg; ') HEIOCTATOYHO JaHHbIX

IlepeyeHb KOHTPOJIBbHBIX 32/IaHUI M BONPOCOB /1JIsl OI[EHKHU C(hOPMUPOBAHHOCTH
komunerenmuu ITK-10

1. CBO6OIIHa$I oJrsIpHadg MOJICKYJIa OKasaJlaCb BO BHCITHEM OJHOPOAHOM IJICKTPUUCCKOM II0JIC,
CHJIOBBIC JIMHHUU KOTOPOTO NMEPIICHANKYISAPHDBI OCI/I Z 1 MOBEPHYJIACH TaK, YTO e€ BJ'ICKTpI/I‘-ICCKI/II/I

r
)II/IHOJ'IBHBII/I MOMCHT IIPHUHAJ BBIPAXKCHUEC P, = —Ipo + ij , TAC Py —HNOJIOKUTCIIbHAA KOHCTAHTA, a I n

! (3
j — OPTHI ACKApPpTOBOU CUCTEMBI KOOPJAUHAT. O6”I)$ICHI/IT€, KakK 6YILYT HaIpaBJICHBI CUJIOBBIC JIMHUHA

1
(JIMHUYK HaNPSHKEHHOCTU E ), HAPUCYITE 3TU JIMHUU Ha MJIOCKOCTHU XY, YKQXKHUTE UX HalpaBJIEHUE U
3aMUIIUTE BbIpAXKEHUE JJIs NOTEHLMAIa JaHHOTO NoJIs Kak (pyHKIMU KoopauHat. Hanp sokeHHOCTh
I10JIS1 UMEET BEIUYMHY E; .

2. Ha yenHEHHBI METAJUTMYECKHA TIap pajnyca & TIOMEIIEH MOJIOKUATEIbHBIN

3apan +q. llap okpyxaroT 1Byms NIepBOHAYAIBHO HE3aPSHKEHHBIMU TOHKMMH Me-

TaJUIMYECKUMU chepaMu ¢ paguycaMu by u b, . Mexay BceMu IpoOBOJAHUKAMHU U b( -‘%
CHapyxu BHelIHel ceprl — BakyyM. [1epBblii SKCIIEpUMEHTATOp YTBEPHKIAET, UTO 2&/
3aMKHYTasi METaJUINYECKasi IOBEPXHOCTh AKPAHUPYET IIEKTPOCTATHUECKOE T0JIE,

Y TTIOATOMY BHE TIEPBOH, a TeM 0oJiee BHE BTOPOit cepbl (TIpH 1 > b, ) osie oTcyTcTBYeT. BTOpoii
HKCIEPUMEHTATOP HE COIIACEH C HUM, U CUHUTACT, YTO BEJIMYMHBI TOTCHIMAIA U HAIIPSHKEHHOCTH
UIEKTPOCTATUYECKOTO MOJIS BO BCEX TOYKaX BHE METAJlIA COBIAIAIOT C BEIMYMHAMH JUIA MOJIS TO-
YEYHOTO 3apsija (, a B ueHTpe mapa O M HanpspKEHHOCTD U IOTEHIUAII PaBHBI HYIIO. BrickakuTte
CBOE MHEHME O TOM, KTO U3 HUX IpaB. Eciin oHM 00a He npaBbl, TO NPEUI0KUTE CBOE MpeICTaBIIe-
HHUE O TOM, KAKMM JIOJKHO OBITh I10JIE€ B YKa3aHHOM Ha pHCYHKe ciaydae. Hapucyiite kaptuny cuio-
BBIX JIMHU [TOJIS ¥ YKAKUTE BEJIMYMHY HAIIPSLDKEHHOCTH M ITOTEHIMANIA B TOUKax r=0, a<r<b,

bp<r<b, ur>b

3. [IpaBuibHO 11 M300paKEeHbI JINHUU HANPSHKEHHOCTH E JIeKTpoCcTaTH4e-
CKOTO T10J1s1 B IVIOCKOM 3aPsKCHHOM konaeHcarope? Ecnu na, To yemy pas- =1 1 1
Ha LUPKYJIALKA BEKTOPA E IO MPAMOYTrOJbHOMY KOHTYPY, H300paKEHHOMY ¥ i
Ha PUCYHKE IITPUXOBOI J'II/IHI/IeI/I U HE HapyIIaeT JIH MMOJTy4YeHHBIN pe3ylnbTaT

TEOPEMY O IIUPKYIISIIIHH E ? Ec/lu HeT — T Kak IPAaBUIJILHO HAPUCOBATH JIMHUH E 2 OTBeT 060CHO-
BaTh U MOJATBEPAUTH GOpPMYIaMH.

-

4. B OKCIICPUMCHTC IICPBOHAYAIIBHO HeBapr)KeHHBIﬁ MeETaJlJIMUeCKUM ImeTann

crepxkeb ACB moaHocsT k 3apspbkenHomy Teny (1). I[locne satoro ‘ ::lB
crepkeHb pasznersitor Ha Be yactu AC u CB, KoTopbIe pa3iensoT, 1

HEePEHOCAT Pa3ZeNeHHbIe YaCTH Ha OYECHb OOJNIBINOE YIAlICHUE OT 33-  2) MeTann ‘U MeTann
psbkeHHOTO Tena (2). BrIckaxuTe cBOe MHEHHE O TOM, KaKOW JI0JDKHA P!' b ot B

OBITh Pa3HOCTb IIOTCHIUAJTIOB @ —¢@g B TOUYKAX A uB nHa KOHLax

CTCPIKHA M0 pa3ACiICHUA (BerHI/Iﬁ pI/ICYHOK) 1 TTOCJIC pa3ACIICHUA U IIEPCMCIICHUA (HI/I)KHI/II\/'I pu-
CYHOK). OHpeI[eJ'II/ITe MMPUYIUHBI BOBMOKXHOTO UBMCHCHUA BCIIMUUHBI (pp —@g HIIU OTCYTCTBHUA 3TOI'O

n3MeHeHus. OTBeT 000CHYHTE PU3MUECKUMH 3aKOHAMH U TPUHIIUIIAMH.
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5. Mexay miacTuH IIOCKOTO KOHJEHCATOpa, MOIKIIOUYEHHOTO K UICTOYHUKY MOCTOSIHHOM c
SJIC &, HaxOAUIICS OJHOPOTHBIN AUAIIEKTPUK C AUAICKTPHUECKON MPOHUIIAEMOCTHIO €. .
[Tpu 3TOM EMKOCTB TaKOTO 3alOJHEHHOTO KOHIeHcaTopa Obuia paBHa C. Beickaxure ceoe (L)
MHCHHUEC O TOM, 6y,ueT JIA AUBJICKTPUK BBITAIIKUBATHCA SJICKTPUUCCKUMU CHUJIAMU U3 KOH- 1
JICHCATOpa UM HET, U KaKyto paboTy HAJ0 COBEPIIUTH, YTOOBI YIAIUTh JUICKTPUK U3
KoHeHcaropa? OTBeT 000CHOBATH C MOMOIIBIO (PU3MUYECKIX 3aKOHOB M MIPUBECTU POPMYITY IS
Tako#l paboTHI, BEIpAXEHHYIO Yepe3 BennuuHbl & , C U €.

4 cemecTp

Hepeqeﬂb KOHTPOJIbHBIX 3aJlaHui U BOIIPOCOB IJIl OHEHKH C(l)OpMHpOBaHHOCTI/I KOMIICTCH-

muu OIIK-2
1. Ha ToHKYIO TUIEHKY M3 TTPO3PAaYHOTO MaTepraja ¢ oKa3zaTeieM Genwiil cReT
IPEJIOMIICHHS N, HAXOIAIIYIOCS B BO3IyX€, IMaaeT CBEPXY OCIbIi CBET. | i } l ¥ /"J Vv
[Ipu 3TOM Ha MOBEPXHOCTHU IUIEHKH HAOIOIAI0TCS HHTEPPEPEHINOH- — 7, s /n”

HBIE TIOJIOCHL. [IBeToBast OKpacka ydacTKka KaXKI0H U3 T0JI0C MEHSETCS B
HaIpaBJICHUHU CIPaBa HaJeBO, YKa3aHHOM CTPEJIKON Ha pUCYHKE CIeAYIOUIMM 00pa3oM (BbIOepHUTe
OTBET): a) 3eJIeHas— CHHSISI—KeITasi—OpaHKeBas;

0) 3eneHas—KenTas—OopaHKeBas—KpacHas; B) OpamKeBas—IKeITasi— CUHSISI—3eJIeHas,;

T') JKeNTasi— rojiyoas— 3eJieHass— CUHSIS, 1) KpacHasi—OpaHKeBasi—KeNTas—3eJIeHas;

€) HaOroIat0TCsl Yepeayromuecs 0ebie U TEMHBIE MOJIOCH;

. . )” ” CB/e,T ~ 1N ., v
2. MOHOXpOMAaTHYECKHIA CBET C JTTMHOM BOJHBI A PacIpOCTpaHsIEeTCs B Q l«i l,,l; Jf,,l« il I
CTEKJIC C MTOKa3aTeJIeM MpeoMiIeHus N = 1,5 W majgaeT HOPpMaabHO Ha e Id BO3yX
TOHKYIO BO3IYIIHYI0 IIPOPE3b-TMPOCIONKY TOIIIUHBI 0. YCI0BHEM HH- { ctekno ~ nv )
Tep(epeHIIMOHHOTO MaKCUMyMa JUTSl OTPaKEHHOTO OT MPOPE3N CBETa
OyneT (BbIOepUTE MPABUIIBLHBIN OTBET, €CJIU M — IEJI0€ YHCIIO).

a) 2dn=2mr; 6)2d=(m+1/2)A; B)2d=2mr; 1) 2dn=m};
m) 2dn=(2m+1)A; e) d=(m+1/2)A; x) 2dn=(m+1/2)2;

"

3. Ha mudpakuuon- a) I 3)) I
HYIO PELIETKY MaJaeT
MOHOXPOMAaTUYECKUI ® f o
ceT. [IpaBunbHO 0 0
KapTUHOU pacnpene- 1 I
JIEHUsI UHTEHCUBHO- B) ")
ctua | cBera, mpo-
LIEIIEro 3a PeleT- P ” w M ” P
0 0

KY, OT yIJia OTKJIOHe-
HUS () OT HaIlpaBJICHUsI MAJAl0IIEro cBeTa OyaeT (BbIOepHUTe MPaBUIbHBIN PUCYHOK):

4. Ha nu¢pakuvoHHYIO peleTKy najaeT Oelnblif cBeT co BceMM AIuMHaMu BosiH. Ha skpasne, pacmo-
JIOKEHHOM 3a TU(PPaKIUOHHON pemeTkoi, BOnu3u 1eHTpa O MHTep(epeHIMOHHON KapTUHBI Ha-
0J1101a10TCSL MAKCUMYMBI OCBELIEHHOCTH (CIIEKTpbl m—T0 nopsiika). C yBelTu4eHueM nopsaKa
criekTpa m (BbIOEpUTE MPABUIBHOE YTBEPKACHUE):

a) €ro murpuHa pacTeT, a APpKOCTb 0CTaéTCsl HEU3MEHHOM

6) €ro mupruHa ocTaérca HGHSMGHHOﬁ, a APKOCTb YMCHBIIACTCA
B) €ro mMpruHa U APpKOCTb HC U3MCHAKOTCA

T) €ro muypruHa U APpKOCTb YMCHBIIAKOTCA
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J) €ro IKUpUHA YBEIMYUBAETCS, a SPKOCTh YMEHBIIACTCS

5. MoHOXpOMaTHYeCKUid CBET € ITTMHOM BOJIHBI A TTaJaeT HOp-
MaJIbHO Ha IUIOCKYIO MPErpaay ¢ Mpope3aHHbIM OTBEPCTHEM pa- cBeT
auyca I (CM. pUCYHOK). 3a Mperpajoil Ha yAaJleHu | yCTaHOBJIEGH ——=
napajuieNbHbIA SKpaH. UToObI B IeHTpe 9KpaHa 0 u3-3a qudpak- —— 4 0
[IUM CBETA Ha OTBEPCTUH HAONMIONANICS TU(DPAKIIMOHHBIA MAKCUMYM =~ )
OCBEIICHHOCTH, PACCTOSTHHE | JOJDKHO OBITH PaBHO (BbIOEpUTE
IIpaBUJIbHBIN OTBET, IA€ M- LIEJI0€ YUCIIO):
5 2 2 5 nperpaaa dKpaH
r r (2m+1)r 2mr
) ——; O o —; B ———; 1) ——; )
k(m + % ) 2ma A A
2 (m +1 ) r2
9 72 .
(2m + 1) A A

IlepedyeHb KOHTPOJILHBIX 32JaHUH M (MJIM) BOIIPOCOB /ISl OLEHKHU ¢(hOPMHUPOBAHHOCTH
komnerenun OITK-3

1. TlocrostnHas TuPaKIIMOHHON PEIIETKH, Ha KOTOPYIO MaJIaeT HOPMAJIBbHO MOHOXPOMaTHYECKHUMA
CBET, paBHa 3,6 MKM. 3a pemeTkoii mox yriom 30° K HanpasJIeHHIO IaaroIero cBeTa HabIo1aeT-
csl HTep(epeHIIMOHHBIN MaKCUMYyM (CIIEeKTp) 4-To nopsaka. JJmHa BOJIHBI AJa0IIEro CBETa paB-
Ha (YKa)XUTE IPaBUIHHBIA OTBET):

a)400 am;  6)450mM;  B)500HM; 1) 600HM; 1) 700 H™M; ) 750 HM;

) Apyrou OTBET;

2. ToyeuHbI! HICTOYHIMK MOHOXPOMATHYECKOTO CBETA C JJTMHON BOJIHBI A Ha-
XOJMTCS HA PACCTOSIHUU @ OT HEMPO3PavYHOH IIIOCKOH MPerpajbl ¢ Mpope3aH-
HBIM B HEW KPYIJIBIM OTBEPCTHEM pajauyca I. 3a mperpaaoi Ha TaKOM XKe pac-
CTOSIHUM 2 YCTaHOBJICH NapaJlJIeNbHbIN el SKpaH. [Ipu 3ToM paccrosiHue a
uMeeT HAuOOJIbIIYI0 BO3MOKHYIO BeJIMYUHY JJISl TOTO, YTOOBI B TOuke O
9KpaHa (JIeKallel, Kak 1 HCTOYHHUK CBeTa S, Ha OCH OTBEPCTHS) HAOIOAaJICS
TU(PaKIMOHHBI MUHUMYM OcBelieHHOCTH. YToOb! B Touke O Habmromancs cocequuil audpaxiim-
OHHBI MAaKCUMYM MEHBIIETO MOPsAKA, JJIUHY BOJHBI MOHOXPOMATUYECKOTO CBETA HAJIO:

a) yBEIMYUTh B 4 pa3a; 0) yBeIMUHTH B 2 pa3a; ) YBEIMYUTh B /2 pas;

I') YMEHBIINTb B 4 pa3a; ) yMEHBIIUTD B 2 pas3a; €) yMEHBIIMTh B /2 pa3;

3. EctecTBeHHBII CBET MPOXOJUT Yepe3 CUCTEMY U3 JIBYX nossgpuzartopos [1g
u I1,. Yroa Mex Iy OCsIMH IPOMYCKAHUS MOJISIPU3aTOPOB paBeH o = 30°
(cM.pHcyHOK). IHTEHCHBHOCTB CBETa, MPOILIEALIET0 Yepe3 CUCTEMY HOJISPH-
3aTOPOB U3MEpEHa U paBHa | . YeMy paBHa MHTEHCUBHOCTb | MaJaroliero

Ha CHUCTeMY cBeTa (YKaKUTe MPAaBUIbHBIN OTBET):

a) 21 ; 6)%; B) 2L, r)%; 04l e

Nk

%) 81 ;  3) HET MPaBUJILHOTO OTBETA;

4
\/55
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4. I'paduk 3aBUCUMOCTH MaKCUMaJIbHO BO3MOYKHOTO 3HAYCHHUS KUHETUYECKOH Eom
SHEPrUH NIEKTPOHA, BEHIOUTOTO U3 METAJLIA, OT YaCTOTHl v MaJaoUMX (POTOHOB
n3o0paxkeH Ha pucynke. [locrosanyro [1nanka Hago uckath o opmyne:

a) h=arctga; 6) h=ctga; B) h=tga/2; 1) apyras dopmyia;

o V
5. DOTOH € UMILYJIBCOM P1 PACCEUBAETCS HA MOKOALIEMCS IEKTPOHE MOJ Y- P, p—
som 0 = 120° K mepBOHAYAILHOMY HAIPABJICHUIO JIBUKCHUS M HIMEET MOCIIE MANANANS> A
paccesiHisI UMITYJIbC P2 (CM. pUCYHOK). BennunHy KOMIOTOHOBCKOM JJIMHBI j%ffjf 5
BOJIHBI AJIEKTPOHA A MOXHO paccuuTarh 1o ¢opmye (yKaKUTe MPaBUIbHBINA

oT1BeT, rjae h — nmocrosiuuaas [Tnanka):
g) 2N(PL=P2) g SN(Pope). y (P=P2) g 2(Pmpe) . R(PmPe) .

mpy 2pp; mpy 3mp, 2p1p;
o MPa=p). g 2(Pep) . M(Pemp) (R 2R y)
2mp, 3mp, mp, 2pp; mpy

IlepeyeHb KOHTPOJILHBIX 32JaAHUH M BOIIPOCOB IJIs1 OLIEHKU C)OPMUPOBAHHOCTH
komnerenuun I1K-10
1. O60104YKa MHOTO3JIEKTPOHHOT'O aTOMa C IJIaBHBIM KBAHTOBBIM YHCJIOM N =5 MOJIHOCTHIO 3aI0JI-
HEHa dJIeKTpoHamu. B mocnenneit mogo001049Kke 3TOi 000JI0YKH ¢ MAaKCUMAJIbHBIM 3HaUY€HUEM O -
OUTaIBLHOTO KBAHTOBOIO YKciia HaxoauTcst N1 3JeKTpOHOB, a B Ipeanocieanei nogoodoaouke — N
3JIEKTPOHOB. YKaXUTE MPaBUIIbHYIO BennauHy otHOmmeHuss Ny/No :

4 9 9 5 16 11 13
a) 1; 6)5; B)g; r);; Il)g; 7§ ) 3; K)Ea H)7; M)E.

)L w3 3)
5

2. Ilepuroer mosypacmnaja sijaep paJIdioakKTUBHBIX U30TOMOB “1” 1 “2” paBHBI, COOTBETCTBEHHO, T1 =

1 ¢ u Ty =4 c. B HauanpHBII MOMEHT BpeMeHH 1o = 0 yucio sjep 000uX U30TOMOB B 00Opasiie Obl-

710 oauHakoBo. OnpeneNnnuTe U yKakuTe nmpaBuiibayro BearnauHy otHomeHust N1/Ny , rie N — gucio

siIep mepBoro u3orona, a Ny — 4ucio sijep BTOPOro U30TOMa COXPAHUBIIUXCS B 00pasie K MOMEHTY

BpemeHu t =4 c:

a)2; ©0)exp(4); B)16; nexp(-4); M8 e l; x) /4 3)expB); w4 K 1/8;

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

3. B HavyanbHbIi MOMeHT BpeMeHH tp = 0 B oOpa3siie coaepxkaiioch Ng sep HEKOTOPOTro pajaroak-
THBHOTO M30TOMa ¢ nepuooM nosrypacnaaa T = 1 ¢. CioycTs kakoe BpeMs B oOpasiie pacnmaaercs
15No/16 simep nanHoro uzortona (OMpeaenuTe U YKaKUTE OTBET)?

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

3) 8 c; W) Ipyroii OTBET;

235
4, Hﬂpo OJHOTO0 M3 H30TOIIOB YypaHa U92 HCIBITBIBACT ITOCJICAOBATCIIBHO CHa4dajla IIPOLECCC Q-

pacmaja, a 3aTeM Impoiiecc 3 —pacmaja u npeBpaiaercs B Apo (yKaKHUTe MPaBUIbHBIN OTBET):

a) Ra§§7; 0) Pagfl; B) Acégl; r) Pu 525; n) Th 385; e) Th 38’1; K) Pa§f5;

5. B HauanbHeIi MOMEHT BpeMeHH tg = 0 B oOpasue conepxanoch Ny siiep HEKOTOPOrO paroaK-
THBHOTO U30TOIA C epuo oM nosypacnaaa T1 = 1 c. K MomenTy BpeMenu t = 3 ¢ 3a cuer pacnana
s1ep U30Tona B o0pasiie Bblienuiaoch Termio Q. Ykaxure npaBuiIbHOE COOTHOIIEHUE [T BBIUUCIIE-

HU BCIIMYHUHBI E]_ BHCPFGTI/I‘ICCKOFO BbIXO4a pacnaz[a H;[pa JAaHHOT'O U30TOIIAa:
a) Q/No;  6) 16Q/Ny;  B)4Q/Ng; 1) 8Q/No; 1) 2Q/No; ) 16Q/15N,;  3x) 4Q/3No;
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3) 8Q/7No;  ®) Ipyroii OTBeT;

3. OneHo4HbIe cpeAcTBA (OLeHOYHbIE MATePHUAJIbI) VISl IPOBeJAEHHUS POMeKY-
TOYHOM aTTeCTAlMH 00YYAIOIIMXCS M0 JTUCHHUILIMHE (MOYJII0)

2 cemecTp

IlepeyeHb KOHTPOJIBbHBIX 32/IaHUI U BONPOCOB /1JIsl OI[EHKH C(hOPMUPOBAHHOCTH
rkomuerenmuu OIITK-2

1. I'py3ux Maccsl M Ha OpYXHUHKE ¢ KO3(D(PUIIHEHTOM KECTKO- s Xmax Vinax

ctu K coBepinaeT BepTHKAIbHbBIC KOJICOAHHS B BI3KOM KUIKO- 7_%_ _ ; !

CTH TOJI J€MCTBUEM BHEITHEW CHJIbI, MEHSIIOLIEHUCS CO BPEMEHEM __-ﬁ:- E :

C IIMKJIMYECKON YaCTOTON ® I10 TapMOHUYECKOMY 3aKOHY _—Ff__ S ; ® ; ®
F = Fycos(ot + o) . 3aBHCHMOCTb AMILIATYBI CMEILCHHUS Xppax = 0 o 0

U aMIUTUTY/Bl CKOPOCTH V5 TAKOTO MAsTHUKA OT YaCTOTHI ( TIOKa3aHbl Ha pucyHke. Kakoit Mo-
KeT OBITh BETMYMHA OTHOIICHUS »,/w; YaCTOT, YKa3aHHBIX HA 3TOM PUCYHKE?
a) 1,1; 0) 1; B) 0,9; r) 1/2; 1) e1=0,3679; e) 0; x) oo

2. E=4-10"* ]I — nonnas SHEPTHSI YACTHUIIBI, JIETAIIEH CO CKOPOCTHIO, OJIM3KON K CKOPOCTH
CBETa C; T— BpeMs )KU3HU MOKOSIIEeCs YaCTUIIBI OT MOMEHTa POXKAECHHUS 10 MOMEHTa pacnaja. He-
MOABIKHBIN HaOIt01aTelNb B TaOOpaTOPHOM CUCTEME OTcUeTa 3aMEeTHII, UTO JIeTsIas YacTUulla pac-
rajack CIycTs Bpemst 4T Mocie poKACHUs. DHEPrus NOKOS JaHHOW YacTHUIbl paBHA!

a) 104 JIxk; 6) 210 JIx; B) 4-107%* JIk; r) 8-107%* JIxk; 1) 5-1073 JIx; e)
HET MPaBUJILHOTO OTBETA;

3. UneanbHblil ra3 copepiiaet mnpouecc 1 — 2, n3o0paxeHHbli Ha auarpamme T-p T
(Temneparypa-gaBieHue), rae Py =3pP;, T = 3T, . UTo mporcXoauT ¢ BETMYUHOMI VA
obbema V rasa npu takom mporecce? OH: a) yMeHbIIaercs B 9 pas; 1y- ----- :2 p
0) ymeHbIlaeTcs B 3 pa3a; B) YMCHBIIIACTCS B J3 pa3;  T) HE U3MCHSIETCS; I
1) YBEITMYNBACTCS B J3 pa3; e) yBenuuuBaerTcs B 3 paza;  K) yBelIM4YMBaeTcs B 9 pas;

4. Ha pucynke Vi ) D3 p p LIP3 P L
e e NI, 5 Iy N
1300paXKeH HK- a) 0) B) r) ) €)

JIMYECKUM mpouecc, COCTOHH_[I/Iﬁ nu3 1/1306ap51, H30XOpPbI 1 UBOTCPMEIL. VYkaxure HpaBI/IJ'IBHHﬁ pucy-
HOK 3TOro nMKJia Wjin Ha JuarpaMme p'V, HJIM Ha fyarpaMmme p'TZ

5. B mporiecce cxxatus ra3a BHEIIHKE Tella COBEPIIAIOT HaJ razoM padoty A = 6 kI, mpuuem razy
coobmaercs Terota AQ = 2 xJ[x. YkaxuTte, 4eMy paBHO U3MEHEHUE BHYTPEHHEH dHeprun raza?
a) 8 xlbk;  0) +6 k/lx;  B) t4k[lk; 1) F2xlbk;  x) -2 klk;  e) 4 kIDk;

x) —6 xkJx;  3) -8 kJxk;

IlepeyeHb KOHTPOIBHBIX 3aaHNIH M (MJIH) BONPOCOB JIsl OEHKH C(hOPMHUPOBAHHOCTH
komnetreHuun OIIK-3
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1. B BeIcOKHH CoCyna € paCTUTCIbHBIM MACJIOM OAHOBPEMCHHO BBLICHIIIAJIM MHOKCECTBO
- - —| MajeHbKHX METANIMYECKUX LIAPUKOB pa3sHOTO paauyca r. IIpoananusupyiite nmpouecc
_ - - MaaCHUA IaPUKOB B )KUJIKOCTU U O6’b$ICHI/ITe NMOPANOK UX MAACHHA HA JHO. OTtBeT

- —| obocnyiiTe ¢ momMomIE0 PU3NIECKHX 3aKOHOB U OPMYII.

- — —| 2. 1lIxuB MOeET BpalaThCcsi BOKPYT CBOEH 3aKPEIICHHOW TOPU30HTAIb- vy
HO ocu 00’ 06e3 Tpenus. [lox pykoif uMeeTcs JIMHEHKa, CEKyHIIOMEp, U

TaKKe TPy3UMK MACChl M, KOTOPBI MOKHO IIOJIBECUTHh K HUTH, HAMOTAHHOW HA LIKUB.  Z#

[Ipennoxure npoueaypy oOnpeacieHuss MOMEHTA UHEPLUU IIIKUBA OTHOCUTEIBHO OCH

00’ ¢ TOMOIIBbIO UMEIOIIUXCS TIOJI PYKOM TmpeameToB. OO0CHYMTE MPEI0OKEHHYIO m

npoueaypy GpopmynaMu, MO3BOJISIOIIUMHU BEIYUCIUTH TPEOyeMblii MOMEHT UHEPLIUHU.

3

3. Ilpu abCoMOTHO YIPYroM COyJapeHUH JBYX METAUINYECKHUX IIAPUKOB C Mac- v, Y,
caMU My u My, ABUTaBIIMXCS HABCTPEUY APYT APYTY CO CKOPOCTAMH Vi U Vo, B O—:- <—O

MOMEHT Hau0o0/1b1Iero cOMMKeHNs IIapUKH JIBUKYTCS C OJTHOM CKOPOCTBIO V, ONIpeAesieMoi
3aKOHOM COXPAaHEHHs UMITYIIbCa |MyVy —MpV,|=(My +My )V U TOJIBKO MOTOM Pa3JIETA0TCs B CTOPOHEL.

2 2 2
V2 myv +my )V
TIpy 5TOM KHHETHYECKas SHEPrHs MEHsAeTCs Ha BEIWMUHY AE,,, = vt 12V2 (my +m) Vo >0.

KUH 2 2 2
W3noxute Baiie MHEHHE O IPUYKMHE U3MEHEHUS SHEPTUU WK 00 omMOKax B 3alIMCaHHBIX (hOopMy-

Jax.

4. [1n1acTUIMHOBBINA MIAPUK MACCHI M, JIETEBIIHI CO CKOPOCTBIO V, CTAIKUBAETCS C BUCEB-
IIIMM HETIOJIBIDKHO CTEepXKHEM Macchl M 1 jytuHbI |, ciocoOHBIM BpaIathest 03 TpeHHs
BOKPYT TOPU30HTAIILHOM OCH, MPOXOIAIIEH yepe3 TOUKy nojaseca O, HO He MPUITUIIAET K
CTEpXHIO, @ OTCKAaKUBAeT OT Hero. OnpeaennTe 3aK0H COXpaHEHUsI KaKOW BETMUMHBI MO XK-
HO, @ KaKOW HeJb35 UCTOJb30BaTh MPU COYAAPECHUHU: MEXaHNYeCcKoi sHeprun? Mmmynbca?
MowmenTa ummyabca? 3anuIINTe CBOE CYKIEHUE O MPUUMHE COXPAHEHHUS WM U3MEHEHHUS
KaXKJIOM U3 3TUX BEITUYHH.

0

M.l

5

5. B HavyaJIbHBI MOMEHT BPEMEHH CTepP)KEeHb Macchl M U uinHbI | cBOOOAHO Bpa- «1?
mjaercs 0e3 TPeHHUs C YIIIOBOM CKOPOCThIO g B TOPU30OHTAIBHOM MJIOCKOCTH BO- m m,l

KpYT 3aKpEIJICHHOW OCH, MPOXOsiiei yepe3 ero kpai. [1o cTepkHIO MOXKET CBO-
060/1HO 6e3 TpeHHUs CKOJIb3UTh HaJleTasi Ha Hero Mydra Toii ke maccsl M. B Hauanb-
HBII MOMEHT My(Ta HaXoAuaach BOJIM3H OCH BpalleHus. Hukakux BHEITHUX CHJI B TOPU30HTAJIb-
HOM mockocTu HeT. [Ipoananuzupyiite qBuxeHne MyQThl, U3MEHEHHE KUHETUYECKOM SHEPTHUH,
UMITYJIbCa 1 MOMEHTA UMITYJIbCa CUCTEMBI CO BPEMEHEM M BBICKAKHTE CBOE MHEHHE O COXPaHEHHUH
ATUX BEJIMYMH WIH O IPUYMHAX UX U3MeHeHUs. OO0CHYHTE CBOE CY)KIEHHE HEOOXO0IMMBIMH 3aKO0-
HaMu U popmyaamMu GUUKH.

IlepeyeHb KOHTPOJIBbHBIX 3aIaHNI M BONIPOCOB /JIsl OI[EHKH ¢(hOPMUPOBAHHOCTH
xkomunerennuu I1K-10

1. DxcnepuMeHTaTOp OMYCTUI TSKEINbIH IapuK, MPUKPEIUIEHHBIH K KOHILY PYKUHKH, B
BSA3KYIO KHJIKOCTh U PAaCKaUMBAET APYroi KOHEI MPYXHHKH B BEPTUKAJILHOM HarpasBiie-
HUM C YaCTOTOM , B pe3yJbTaTe 4ero MIapHK COBEpLIAET KOJICOaHUs 10 3aKOHY

x = Acos(ot +¢). IIpu 5TOM 3KCIIEpUMEHTATOP 3aMETHII, YTO IIPU HEKOTOPOH 4acTOTE

1099
&

- 8???
X

©=0; aMIUIUTYyJa A KoJjeOaHWi [1apuKa B )KUAKOCTH OKA3bIBAETCS CaMOil OOJIBILION.

Hcxoas u3 3TOro oH caelai BeIBO O TOM, 4YTO IIpU TOM K€ 4acToTe w 6y'IICT MaKCH-
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MaJIbHOM M aMIUIMTYZAA CKOPOCTU LIapuKa Vv = dx/dt . BeIckaxuTe CBOE CyXAeHHUE O NPABUIBHOCTH

HJIM HCTIPAaBHUJILHOCTU BbIBOJA, CACIIAHHOI'O OKCIICPUMCHTATOPOM. Ecnu stoT BBIBOJl HCBCPCH, yKa-
KHTE, KaK HaJI0 U3MEHUTh YaCTOTY «, YTOOBI TIOJIy4UTh MAaKCUMAIIbHYIO aMILTUTYy CKOpocTH. OT-
BeT 000CHYHTE C MOMOIIBI0 (PU3NIECKUX 3aKOHOB U (POpMYII.

2. I'a3 3akayaH MoJ1 JaBJICHUEM B TPEXJIUTPOBBIA CTEKJISTHHBINA COCY/, 3aKpPBITas
KpBIIIKa KOTOPOro uMeeT kinanal K, BellyCkaromui ra3 B TOM cilydae, KOrja ero
JABJICHUE JOCTUIaeT BEINYMHBI P . IMEIOTCS BECHI, MO3BOJISIIOLIME TOYHO U3Me-
PHUTb MaccCy coCyza ¢ Ia30M; TopeliKa, HO3BOJISIONIAs HArPETh COCYA A0 O0IbIION
TEMIIEPATYPbl, U TEPMOMETP, MO3BOJIIIOLIMN U3MEPUTH €ro Temiieparypy. Ipemio-
YKUTE MPOLEAYPY ONPEACIEHUS MOJIIPHOU MacChl p ra3a B COCYyZ€ ¢ IOMOUIBIO

JTaHHBIX yeTporcTB. OOOCHYHTE MPEITOKEHHYIO TPOLIeTypy GopMyIamMu, TO3BOISIONIMUMHU BBIYH C-
JUTH TpeOyeMblil pe3ynbTarT.

3. TpI/I OKCIICPpUMCHTATOpAa HAYaJIU CIIOPUTH O TOM, YTO INPOUCXOJUT ITOCJIC HArpCBaHUA ra3a ¢ YucC-
JIOM €I'0 MOJICKYJI, BEJIMYHUHBI CKOpOCTeﬁ KOTOPBIX OTIIMYAOTCA OT CKOPOCTH VvV, HC 60)166, €M Ha

Av =+1w/c, TJIe CKOPOCTb V{ paBHa MOJIOBUHE CPEHEN CKOPOCTH MOJIEKYI JaHHOTO ra3a. [lepBblit

YTBEPK/IAET, YTO YMCJIO TAKUX MOJIEKYJI MTOCJIe HAarpEeBaHUS ra3a YBEITUIUTCS, BTOPOU — UTO HE U3-
MEHUTCA, & TPETUA — YTO YMEHBIIUTCS. BbICKaXKUTE CBOE MHEHUE O TOM, KTO U3 HUX MpaB. CBoit
OTBET 00OCHYHTE C TOMOIIBIO (PU3HUIECKUX 3aKOHOB U (hOPMYII.

=- 4. Bpicka)xuTe CBO€ MHEHHUE U C IOMOUIBIO 3aKOHOB (PU3UKH OOBACHUTE IPHIMHY TOTO, YTO
’ yBEIMYECHHUE BBICOTHI N MeYHON TpyObl MPUBOIUT K YBEIIMYCHHIO TOTOKA BO3/yXa, 3aTATU-
h BaeMoro B JBEpILly €YU U K JIydlieMy ropeHuto ApoB. OTBeT 000CHYITe MOTy4eHHBIMU

{ BaMH (popMysiaMu TaKOW 3aBUCHMOCTH.

5. JIBa mpmKaThIX OpYT K IPYTY CIIOS TEIUIOU30JISILIMOHHOTO MaTepuana
MMEIOT OJIMHAKOBYIO TUIOMIA/b S, HO pa3Hble KOAGGUIIUEHTHI TEIIONPO-

MOoTOK ¢
1 -1 1 -1 S
BOJHOCTH 3 =1H-K~-¢c~ " yp, =2 H-K~-¢c~ U IPONOPLIHUOHAIBHYIO UM Tefﬂa N Ton
tonmuHy | u 21 coorBercTBeHHO. TemMiepaTypsl ¢ pa3HbIX CTOPOH paB- Wow
Hbl Ty =400 K u T, =200 K (cM. pucyHoK). [lepBblit sxciepuMeHTaTOp o o T
A\
CUYMTAET, YTO TAK KaK TEILUIOIPOBOJIHOCTh BTOPOrO Marepuaia B 2 pasza wo N

00JIbIIIe, TO OH MPOITYCKaeT B 2 pa3a 00JIbLINI MOTOK TeIla, a TeMIepa-
Typa COIpHKacaroleics IOBEPXHOCTH ClloeB paBHa T'=(T; +T,)/2. Bropoii akcniepuMeHTaTop He

YBEPEH B 3TOM U CUUTAET, YTO TeMIepaTypy T' Halo cuuTaTh 1o Apyroit Gopmyne T'=(2T +T,)/3.

CornacHbl 11 Bbl ¢ HUMH? Eci HET, TO MPeUI0KUTE MPOLEAYPY PELICHHS, TO3BOJISIOLIYIO0 HAlTH
TemnepaTypy T' M HOJyduTe €€ 3HaUeHHUE.

3 cemecTp

Ilepeyenb KOHTPOJIBHBIX 32JaHHH M BOIIPOCOB I OLIEHKU C()OPMHUPOBAHHOCTH
komnerenuun OIIK-2

1. [onmoxuTeNbHBIN TOYSUHBIH 3apsa (1 = +2( W OTPHUIATEIbHBINA TOUCYHBIN 3apsij
J2=—(Q HaxXOIATCs B JBYX BEPLIMHAX PABHOCTOPOHHEIO TPEYrOJIbHUKA C ;LIJH/IHOIZ
croponsl |. Yka3aTh nmpaBuiIbHOE HAITPaBJICHHE BEKTOPA HAMIPSHKEHHOCTH E co3man-
HOTO UMM SJIEKTPOCTATHUECKOTO MOJIS B TPEThEH BEpIITNHE 3TOTO TPEYrOJbHUKA (CM.
PHUCYHOK):
ayl ©6)2 B3 114 m5 e6 x)7 3)8 w9 k)10 ma)ll
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2. YkaxuTe ypaBHEHHE, BbIpaxkaroliee TeopeMy ['aycca B 2JIeKTpOCTaTUKE:

a)§£d§:%; 6)§£df)=%; ») {EdS=0; p) {Edl=0;

3. 1o oOBemy mapa ¢ 0AMHAKOBOK BO BCEX TOUYKAX IUIOTHOCTBIO 0 = CONSt pac- P

npezesieH aekTpudeckuit 3apsa. [lap okpyxeH 6€CKOHEUHON TUANEKTpUUECKO € “
Cpeloii, MMeroLIeH TMAIEKTPUUECKYIO TpoHUIIaeMocTh €. Ha paccTostHuu ot
LIEHTpa I1apa (3a ero npeaesiaMm) BeJIMYNHA HAPSHYKEHHOCTH AJIEKTPUUECKOTO “ P
0JIs1, CO3JAHHOTO ATUM 3apsaoMm, paBHa E. Eciiu moMecTuTh JaHHbIN 3apsiKeH- P
HBIH map B BakyyM (yOpaTh TUAJIEKTPHUK), TO MOJIE C BABOE MEHbIIEH BEIMUYNHON ! " "
HanpspkeHHOCcTH E/2 Oynet HaOmrofaThesl B BaKyyMe Ha B/IBOE€ OOJIbILIEM PACCTOSIHUM 21 OT LIEHTpa
mapa. Yemy paBHa JUAJIEKTpUUYECKask TPOHUIIAEMOCTh CPeIbl?

a) l; 0) ,41; B)2; r) 4; n) 8; €) Ipyroii OTBET;

4. Ha pucyHke noka3zaHa KapTHHA SKBUIIOTEHIIMAIbHBIX JIMHUN
AJIEKTPOCTATUYECKOTO MOJIS U 3HaU€HUs oTeHuana Ha Hux. OTt- 3B
Medenbl Touku A, B, C u D. 3MeHeHne BeTMUNHBI CKOPOCTH !
IIEPBOHAYAIBHO IMOKOMBIIEHCS 3apsHKEHHON YaCTHUIBI 11O AEUCT- \ ~
BHEM JIEKTPOCTATUYECKOTO MOl UMEET HauboIbliiee 3HaYeHHE v \
MIpH MepeMEIIeHNN YaCTUIIbI: o
a) 3 Touku D B Touky B;  0) u3 Touku D B Touky C; R
B) u3 To4ku D B Touky A; 1) u3 Touku C B TOUuky A, S

5. BHyTpu He3apssKeHHOU T0JION MeTal- -
JTUYECKON chephbl MOMECTHIIA TOUCUHBII BHE T
MOJIOKUTEIbHBIN AIEKTPUUECKUH 3apsij,
CMECTHB €ro U3 IIeHTpa cepsl, Kak Mo-
Ka3aHo Ha pucyHkax. Kakoii Oymer kap-
THHA CHJIOBBIX JINHUN 3JIEKTPHUYECKOTO
I0JIsl B BAKYyM€ BHYTPU U BHE cepbl?

IlepeyeHb KOHTPOJILHBIX 32JaHUH U BONIPOCOB /IJIsl OLleHKH ¢(hOPMUPOBAHHOCTH
komnereHuun OIIK-3

1. Peocrat ¢ 06mum conpotuBieHrneM R=10 OM noakitoueH K ICTOYHHUKY TOKA C e
BHYTpeHHUM comnpoTtuBieHueM 1 Om, kak moka3aHo Ha pucyHke. Ecian aBmkok peocraTta E
nepeMenaTh U3 KpaitHero JIeBOro MoJI0KEHHS BIPABO 10 KOHIIA, TO MOIIIHOCTh TOKa B R
peocrtare OyzeT ...  a) CHayalla yMEHBIIIAThCs, a 3aTeM yYBEJIMYHUBAThCS,
0) cHavana yBEeJIMYMUBATHCS, a 3aTEM YMEHbBIIATHCS; B) HEMPEPHIBHO YBEINUNBATHCS;
T') HEMIPEPHIBHO YMEHBILIATHCS;

. . e Ry
2. B anekrpudeckoii cxeme, nokasaHHoi Ha pucynke, R, = R, =100m, !
g, =20B, &, =10B. BHyTpeHHUE CONTPOTUBIIEHUS HCTOYHUKOB TOKA PABHBI &5 €,
R
Hymo. Kakopa Bennunna 3/IC UCTOYHMKA TOKA €, U €rO PACIOJIOKEHUE B
83 R4

Lenu, ecnu uepes pesucrop R, mporekaer Tok 0,5 A cnpaBa HaneBo?
-
a)@_; 25B 6)_@; 25B B)@_; I5B r)_@—; I5B

1) ;5B e)@;SB
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3. Ha pucynke npecraBiieHa 4acTh JIEKTPHUECKON CXEMBI, JJIs1 KOTOPOM
U3BECTHBI TOJIBKO HEKOTOpBIe mapaMeTpbl: R, =4 Om, R, =1 Owm, a ncrounuk

ki b R
MHWKpoOCXemMa

& = 3B u umeer HyneBoe BHyTpeHHee conpoTupicHue. Ilorenuunans ¢, =3B,
@, = 1 B, a cuna Toka yepe3 conporusienue R, pasHa |, =1A. YUemy paBHa

CcuJla TOKa Yepe3 conpoTupeHue R,?

a) HeJIb3s paccuuTaTh, T.K. HE XBaTaeT AanHbix 0) 0,8 A B)3,0A 1)50A

4. Ha pucyHnke n300paxeHbl CEUEHUs TPEX MapajlIeNIbHbIX MPSIMOJUHEHHBIX

JJIAHHBIX ITPOBOJHUKOB C pa3HOHAIIPAaBJICHHBIMU TOKAMHU OIIHHaKOBOfI BCINYU- I1 O

HBI ‘I 1‘ = ‘I 2‘ = ‘I 3‘ . PaccTosiHust Mex 1y MpOBOTHUKAMH OJTMHAKOBHI, M B TOUKE

O, paBHOYJAJIEHHOH OT BCEX MPOBOJHUKOB, KaKIbIi U3 TOKOB CO3/1a€T MarHuT-
HOE T0J1e, BeJIMYMHA MHAYKIIMN KoToporo paBHa B . Bektop unaykuuu cym-
MapHOI0 MarHUTHOTO TOJISl BCEX TOKOB B Touke O MMeeT HamnpaBlieHUE:

a) 1 6) 2 B) 3 r) 4

5. /IBa OeCKOHEUHBIX MPSMBIX MPOBOJIHKKA HAIMIPaBJIEHbl B3aUMHO MEPIEHINKY-
sapHo. [To mpoBOJHKUKAM TEKYT TOKM OJMHAKOBOU BeIMYMHBL. HanMeHbmmi oT-
PE30K NpSIMO JIMHUHU, COEUHSIONIEH TPOBOJHUKY, UMeeT AuHy 2R (cM. pucy-
HOK). B Touke A mocepeauHe 3Toro oTpe3ka TOKH CO3Jal0T MarHUTHOE M0JIe C
BETMYMHOM HanpshkéHHOcTH H. Uemy paBHa BeTM4KHA Ka)K0TO U3 TOKOB, T€-

KYIIUX 1O MMPOBOTHUKAM: a) l=7RH 06) | =27RH
B) 1=27RH 1) 1=2J27RH 1) | =7RH/\2 ¢) | =7RH/2

IlepeyeHb KOHTPOJILHBIX 32JaHUH U BONPOCOB /IJIsl OLIeHKH ¢(hOPMUPOBAHHOCTH
kommnerenuun ITK-10
1. ConpoTuBieHHE peocTaTa, MOAKIIOYEHHOTO K UCTOUHUKY nocTostHHON DJIC € ¢ BHYT- R
PEHHUM COIpOTUBJIeHUEM I, ObLI0 paBHO R. IlepeaBUHYB MONI3YyHOK peocTara, yMEHbIIUIH

€ro CONpoTUBIIEHUE B 2 pa3a: R — R/2. [lepBslii SKCIEPUMEHTATOP CUUTAET, YTO MPH 3TOM »

TCIIJIOBAaA MOIIHOCTB, BEIACIIEMAasd Ha pE€OCTATE, 00s13aTEILHO JOJDKHa U3BMCHUTBHCA. Bro-

pOfI SKCIICPUMECHTATOP YTBEPKIAACT, YTO BBIACIIACMAA TCIIJIOBAA MOIMHOCTb HE U3MEHUTCS IIPU OII-
PEACIICHHOM COOTHOIICHUN MCKIY R wu r. Beickaxxute cBoe 000CHOBAaHHOE 3aKOHAMU (1)I/ISI/IKI/I
MHCHHUEC O TOM, KTO U3 HUX IIpaB, U €CJIU IIpaB BTOpOﬁ IKCIICPUMCHTATOP, TO MOJYYUTC U IIPUBCAUTC
H606XOI[I/IMO€ cooTHoureHue R u I, IIp¥ KOTOPOM BBLACIIsIEMAs Ha peoCTaTe TEIJIOBasA MOIIHOCTD HE
HU3MCHUTCA.

2. I1o OeckoHEUHO MIOCKOCTH, Y4aCTOK KOTOPOil MOKa3aH Ha PU- -q v
CYHKE, T€4eT OJHOPOIHBINA OCTOSHHBIN AIEKTPUUECKHI TOK C TI0- Ar—=
BEPXHOCTHOM IJIOTHOCTHIO i . Hax mockocThio HA paccTOssHUM I _— |f
NapajieIbHO HAPAaBJIEHHUIO TOKA JETUT CO CKOPOCTHIO V wvacruua —

C OTpHULATCIIBHBIM 3apsaoM —( . Brickaxxute cBO€ MHEHHE O TOM,

MO>KET JIM YacCTHIA CITyCTs BpeMsi At BEpHYTbCA B TOUKY A, B KOTOPOM OHA HAXOAUJIACh B MOMEHT
BpPEMEHH, yKa3aHHbIN Ha pucyHke. Eciu a, To yemy paBHO At ? CBoM BBIBOJIbI OOOCHYITE € O-
MOIIBIO (PU3UYECKUX 3aKOHOB U MPUHIUIIOB U MOJTBEPAUTE HEOOXOAUMBIMH (POPMYITaAMHU.

3. [lepBoHaYaJIbHO MIOCKOCTh MACCUBHOW NMPSMOYTOJIBHOM paMKH ¢ TOkoM | Bep- B
THUKAJIbHA, a CaMa paMKa IMOKOUTCS U HAXOJUTCS B OJTHOPOJHOM MAarHUTHOM I10JIe BM

SN
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B = const, tuHIM KOTOPOTO HAIIPaBJIEHBI BEPTUKAIBHO (CM. PHCYHOK). PaMKa MOKeT Bpamarscs
6e3 Tpenust Bokpyr ocu OO’. DKCepuMEHTATOp CYMTALT, YTO paMKa He OyAeT ABUraThCs, M0-
CKOJIbKY MHAYKIUA B MaramTHOrO MoJsg BCIHOAY OJUHAKOBA, 4@ TOK TCUCT IO ITPOTHUBOIIOJIOKHBIM
CTOpPOHAM PaMKH B pa3HbIE CTOPOHBI. BBICKa)KuTe CBOE MHEHHE O TOM, MPaB JIM 3TOT IKCIIEPUMEH-
tatop? Ecnu 1a, To moaATBEpaUTE 3TO C MOMOIIBIO (hu3nYecKux 3aKoHOB U (popmyn. Ecnu Her, TO
OOBSCHUTE C MOMOMIBIO (POPMYJT KaKyIO CTOPOHY Oy/IeT BpallaThCs pamMKa, o KakoMy 3aKOHY 0y-
JIET MEHSTHCA €€ YIII0BOE YCKOPEHHE U UTO OyIeT MPOUCXOAUTH C PAMKOHW B TAIbHEHIIIEM: OCTaHO-
BUTCA OHA, WM HEeT? OnuIIuTe XapakTep e€ JajabHEeHIIero IBUKEHUS.

4. B 11eHTpe KPYIioro MpoBOIAIIEr0 BUTKA C PAIMyCOM I HaXOJUTCS MaJIeHb-
KHAW TIPOBOIAIINN BUTOK ¢ quameTrpoM d u ¢ compoTuBieHreM R, (d = r,

IJIOCKOCTH BUTKOB COBINAatoT). MeHsis conpoTusienue R peocrara (cm. pu-
CYHOK) U3MEHSIOT TOK, IPOTEKAIOIINNA IO BHEITHEMY BUTKY, IPUYEM 3TOT TOK

MEHAETCS CO BpeMeHeM t 110 3akony | =l +oct+Bt2 , Tae lg,o, Bp— TIOJIOKUATEIIb-

HbI€ KOHCTaHThI. BrICkakuTe CBOE MHEHHE O TOM, MOSBUTCS JIU UHIYKIIMOHHBIN
TOK B MAJICHPKOM BHYTpEHHEM BUTKe. Eciu 11a, TO Kak 3TOT TOK OyJeT 3aBUCETh OT BpeMeHH t U OT
napameTpoB Ry, d, r, Iy, o, B. [lonyuuTte popmysbl JaHHON 3aBUCUMOCTH U HapHUCyiiTe rpaduk 3a-
BHCHUMOCTH MHIYKIIMOHHOTO TOKa OT BpeMeHH 1.

5. B anexTpuueckoii 1enu, yka3aHHOW Ha PUCYHKE HAYaJId M3MEHATh BEIMUNHY EMKO- c

ctu C mepemennoro kongencaropa ot 0 10 oo . Kak mpu 910M GyeT MEHATHCS COO- m
CTBEHHAsI 4acTOTa KoJieOaHMW TOKa B Tako# menu? YKaxxkuTe nHTepBai nsmenenus C,

MIpU KOTOPOM KoJieOaHus TOKa BO3MOXHBI. HapucyiiTe mpuOau3uTensHbIi rpaduk 3aBUCUMOCTH
BEJIMYMHBI YaCTOTHI KOJIeOaHW @ OT BemunHbl eMKOCTH C. OTBET 000CHOBATH U MOATBEPAUTH
dhopmynamu.

4 cemecTp

IlepeyeHb KOHTPOJILHBIX 32JaHUH U BONPOCOB /IJIsl OLleHKH ¢(OPMUPOBAHHOCTH
komneTenuun OIIK-2

1. Ha Henpo3pauHnyto nperpaay ¢ IByMs y3KUMU NapauieIbHbIMU ITpope-
35IMHU, HAXOIAIIUMHUCS Ha paccTossHuK 0 Apyr OT Apyra, magaeT HopMasib-
HO MOHOXPOMATHYECKHI CBET C JNTMHOMW BOJHBI A. 3a Mperpajoi Ha
Oomb1IOM yaaneHuu L? d pacnoiioskeH skpaH. [lokazarens npenomieHus
MIPO3payHOl Cpeibl MeX Ay HUMH paBeH N. [Ipu oJHOBpEeMEHHOM yMEHb-
IICHUH [TOKa3aTess MpejoMIeHusI N B 2 pa3a ¥ YMEHBIICHUH PACCTOSHUS
L B 2 pa3a mmpuHa nHTepHEePEHIIMOHHBIX T0JIOC AX Ha dKpaHe (BhIOepH-
T€ OTBET):

a) yMeHbIlaercs B 4 pasza; 0) ymeHbIlIaeTcs B 2 pasa; B) HE U3MCHSETCS;
T') yBEJIMYUBACTCA B 2 pasa, 1) yBeITMUMBaeTCs B 4 pasa;
2. MoHOXpOMaTHUYECKU CBET MalaeT U3 BO3AYIIHON Cpeibl HOpMaJIbHO BO3AYX

Ha TUIOCKYIO MPO3PAYHYI0 MBUIBHYIO IJICHKY TONMIIUHEL 0 ¢ mokasarenem  / Ll Cfeybl b H
npesomiieHus N = 1,33, Haxo4AUIyr0Cs Ha CTEKIIE ¢ NTOKa3aTeNeM Ipe- \23 T ————
nomienus N = 1,5. UnTephepeHIMOHHBI MaKCUMYM Il OTPaskKEHHOTO [ eteme ~ g 7
OT MBUILHOH IJIGHKU CBETa HAOIIOAaeTCsl B TOM CITydae, KoTaa JUTHHA T
BOJIHBI A TaJIAIOIEro CBeTa paBHa (YKa)XUTe MPaBUIIbHBIN OTBET, ecniu M =1, 2, 3,4, ...).

220 6 Dy 2dne , n 2 2dne_, DI
m m m (2m+1) m+1/2 m+1/2 n(2m-+1)
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3. Ha qu¢pakiimoHHyI0 peleTKy ¢ MOCTOSHHOM perieTky d | MUPUHON KaXI0H ey a najact
MOHOXPOMATHYECKHIA CBET C JTTMHON BOJIHBI A. 3a PEIIETKON YyCTaHOBJICH 9KpaH, HA KOTOPOM Ha-
omomaercs uuTepdepeHnnonnas kapruaa. CrieKTp M—ro nopsijKa Ha 3TOi KapTHHE HE BUJICH, TO-
CKOJIBKY €T0 TOJIO)KEHHE COBIAIACT C MOJOXKEHUEM AU(PAKIIMOHHOTO MUHUMYMa Ha mienu. [locro-
SIHHYIO pemeTku  yMeHbLIaloT, He MeHss A 1 a. [Ipu 3TOoM (yKa)XuTe paBHILHOE YTBEPIKICHHUE):

a) CHEKTp M—TO NOpsAJKAa CMECTUTCS OT LIEHTPA HHTEP(PEPEHIIMOHHON KapTUHBI U CTAHET BUJIEH;
0) cmekTp M-—ro NopsAKa CMECTUTCS K LEHTPY HHTEP(PEPEHIIMOHHONW KapTUHBI M CTAaHET BUJICH;

B) CIEKTp M —TO MOPsIKa NO-TIPEeKHEMY He OyIeT BHJICH, MOCKOJBbKY MOJOXKEeHNE AU(PaKIIHOH-
HOrO MHUHHMMYMa Ha LIEJIM HE U3MEHUTCS,

I) CIEKTp M—Tro MopsiaKa Mo-MpeXHEMY He OyeT BUICH, IIOCKOJIbKY HE MEHSETCS JUTHHA BOJTHBI
MAJAOIIEro CBETAa;

4. Ha nudpakiMoHHYIO pelIeTKy NagaeT HOpMaJIbHO I
MOHOXPOMAaTHYECKHH CBET. 3aBUCUMOCTh MHTEHCHUBHO-

cru | cBera, mpoleamero 3a pemeTKy, OT CHHyca yria

OTKJIOHEHUS ( IOKa3aHa Ha pUCyHKe. Bo ckoiybko pa3 R H H f
M3MEHSTCS PACCTOSHUS MEXTy HHTEP(PEPEHIIMOHHBIMU 0
MaKCHUMYyMaMH (CIIEKTpaMu) Ha TOM PUCYHKE, €CJIU MOCTOSIHHYIO PEIIETKH YMEHBIINUTD B 2 pa3a, a
JUIMHY BOJIHBI [TJIAI0IIETO CBETA YBEIUUUTD B 2 pa3a (yKakUTe MpaBUIIbHBIN OTBET):

a) yBenuyarcs B 4 pa3a;  0) yBenuyarcs B 2 pa3a;  B) HE U3MEHATCS;  TI') yMEHbILIATCS B 2 pasa;
1) yMeHbIlarcs B 4 pasza;

nMSIn(P

5. Ha nudpakimnorHyro pemeTKky majaaet mydok MoHoxpoMmarudeckoro cBeta. [llupuna mydyka AS
paBHa mUpuHEe AUGPAKITMOHHON pelIeTKH. 3a penIeTKON Ha yaIeHHOM dKpaHe HaOIo1aeTcsl nH-
TepdhepeHIIMOHHAas KapTHHA, N300pakKeHHAs Ha pUCyHKE. UTO MPOU30UIET C 3TOM KapTUHO U, €CITh
IIUPUHY A'S TaJa0IEro Ha PEeUIeTKy MyYyKa CBeTa YMEHBIIUTh BABOE (YKa)XKHUTE MPaBUIIbHOE YT-
BEpIKICHUE):

a) IIMpPUHA IIaBHBIX UHTEPPEPEHIUOHHBIX MAKCUMYMOB YMEHBIIUTCS

0) IIUpHHA ITaBHBIX HHTEPHEPCHITMOHHBIX MAKCHUMYMOB HE U3MEHUTCS

B) IIMPHHA [VIABHBIX HHTEPPEPEHIIUOHHBIX MAKCUMYMOB YBEJIIUYUTCS

r) uHTep(depeHIIMOHHbIE MAKCUMYMbI Pa3ABUHYTCS OT HEHTPa UHTEP()EPEHIIMOHHOM KapTHHBI
1) uHTep(hEepeHIIMOHHbIE MAKCUMYMbI CABUHYTCS K LEHTPY UHTEPHEPEHIMOHHOM KapTHUHBI

IlepeyeHb KOHTPOJILHBIX 32JaHMH U BONIPOCOB /IJIsl OlleHKU C()OPMHUPOBAHHOCTH
komnerenuun OIIK-3

o o 1
1. Ha metamn ¢ paboroii Beixoga A =23B nagaror potonsl ¢ yactoroir v =10 ®T'u. TocTostHHAs

ITnanka h =6,63-107 Jbx-c; 1,B=1,6- 107 JIx . MakcuMmasibHasi KHHETHYECKas DHEPTHUS JJICK-

TPOHA, BLIOMBAEMOTO IPY 3TOM U3 MeTaljla paBHa:
a) 1,02-B; 0)2,145B; B)3,025B; 1)4,143B; 1)5,023B; ¢)6,143B;
) JIpYrOi OTBET;

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

1
pacceuBalOTCs Ha HEM B pa3HbIX HAMpaBJICHUAX MOJ] pa3HbIMU yriami 6.
o; (i=12)— uuknmyeckue 4acTOTHI ABYX PACCESHHBIX (OTOHOB, MOKA-
3aHHBIX Ha pUCyHKe. BpiOepuTe npaBuIIbHOE YTBEPIKICHHUE! ’\./\E\E\/\_/\;. BNEKTPOH
AV AV AV W W

napatwowne 0
¢OTOHBI 2
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a) o,>w,>E;/h  6) 0,>0,>E;/h  B) 0, <0, <h/E,

r) o, <o, <Ey/h

3. Ha moBepxHOCTh Tella HOPMAIILHO Maat0T (POTOHBI MOHOXPOMATHIECKOTO A~
JIA3€PHOTO U3JIy4EHHs ¢ YaCTOTOM v, AeicTBYs Ha wiomanky AS cunoii F. AN ST
Ckonbko ¢poronoB AN momagaer Ha 3Ty IIIOIMAAKY 32 BpeMs At, eciu Tenno mo- 00

TJIONIAeT BCE Maarolee Ha HeTO M3NydeHHE (YKOKHUTE MPAaBWIBHYIO QOPMYITY, v~V oss

MAVAVAVo AN
rae h — nocrostnnas [Tnanka, ¢ — CKOpPOCTh CBETA): AN
2hvF At FCAtAS 2FcAt hvF At FcAt FcAt FcAt .
a) ——; 06) ——; B) ; T) ;) ;€ ;0 K) ;
C hv hv c 2hv hv hvAS

4. ITapamtenbHpli my4ok cBeta ¢ A, =450 HM nagaeT HOpMaIbHO Ha 3a4EPHEHHYIO IIOCKYIO I10-
BEPXHOCTh M MPOU3BOJUT Ha Hee JaBieHue P . Kakoe naBineHue Ha Ty e MOBEPXHOCTh OyaeT mpo-
U3BOJUTH IMy4OK cBeTa ¢ A, = 600 HM, Takke naJarol i HOPMaJILHO U UMEIOIUH Ty K€ IO T-
HOCTb (POTOHOB (4KCI0 (POTOHOB B €AMHUIIE 00BEMA), UTO U NIEPBOHAYAIBHBIN MTyHYOK?

a) 05p 6)075p B)p 1) 1,33p 1) L,5p e)2p

5. OTHOLIEHUE BETMYMH CKOPOCTEH HEPEITUBUCTCKUX yacTHll 1 1 2 paBHO V, / v,=1/2=05,a
OTHOIIECHHUE UX JUIMH BOJH /¢ bpoiins paBHO, COOTBETCTBEHHO, A, / Ay, =4 . YKaxkuTe NpaBUilb-

HYIO BEJIMYMHY OTHOLICHUS M, /M, Macchl MEPBOi YaCTHIIBI K MacCe BTOPO YaCTHIIbL:

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

IlepeyeHb KOHTPOJILHBIX 32JaHUH U BONPOCOB /IJIsl OLleHKH ¢hOPMUPOBAHHOCTH
kommnerenuun ITK-10

1. C nomoIIpI0 peocraTa Ha KOHIIAX META/UIMYECKOTO IPOBOAa IIUHEI | ¢ r{ A
OpoBO

auamerpom d co3aHa pa3HOCTh MOTEHIUAIOB A@ (cM. pucyHOK). Kak n3- DOBOA ; ﬁd;lf

MEHHTCSI TeMIIEpaTypa MOBEPXHOCTH MPOBOIA, KOTOPYIO MOYKHO CUUTATh

a0COJIFOTHO YEPHBIM TEJIOM, €CJIM [UTMHY | mpoBO/Ia yBEINYUTH B JiBa pa3a, HE MEHSSA BEIMUYHHBI O
u Ag ? OtBeT 000CHOBATH U MOATBEPIUTH POPMYIaMHu.

2. OQyH U TOT € UCTOYHUK CBETa C YaCTOTOH V
OCBEIIIaeT KaTOIbl IBYX BaKyyMHBIX (pOTO3TIEMEH-
TOB “1” 1 “2”, 1300pa)KEHHBIX Ha JIEBOM PUCYHKE. v
BonbsTamnepHbie XapaKTepUCTUKH BO3HUKAIOIIETO

pH 3ToM B 1ienu ¢poToToKa | moka3zaHbl Ha Ipa-

BOM PUCYHKE, IJie KpuBble “1” u “2” COOTBETCTBYIOT MOJAKIIOYEHHUIO (OTOAIEMEHTOB “1” 1 “2”.
Hcnonb3ys 3akoHbI poTodPdexTa, onpeneanTe Kakoi u3 KaToJ0B UMeeT O0bIIyI0 paboTy BBIX0O1a

=20y U |

hv
Y HaliINTE BEJINYMHY OTHOILIECHUS PAabOT BBIXO/IA 3THX KaTOAOB NpH ycioBuu, uto U, = e rae h —
e

IIOCTOsIHHAaA HJ'IaHKa, € — BCJIMYHHA 3apsaaa dJICKTpOHa. OtBeT 000CHOBATH COOTBETCTBYHOIIIUMHU
BBIYHCJIICHUAMU.

3. ®otoH “1” ¢ 9acTOTO# Vo HCHBITHIBACT paccesiHue Ha yroi 6 = 60° Ha mepBoHa- 2

YaJIbHO MOKOSIIENCs YacTHIIe C MacCO M, IpeBpalasch B paccessHHbINA GOTOH “2”. WJV\»
©
Vo
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Hcnons3ys nocrostuuyto [Ianka h u ckopocTh CBeTa C, ONPEICITUTE BEIMYUHY SHEPTUH, KOTOPYIO
¢dboToH mepenact yactuie M mocie coyaapenus. OTBET 000CHOBATh U MOATBEPIUTH BHIYUCIICHUS-
MH.

4. MukpouacTuiia ¢ Maccoi M HaxXOJUTCS B OJIHOMEPHOU MOTEHIIUATIBLHOM sIME TPSIMO-
YTOJIBHOU (POPMBI ¢ OECKOHEUHBIMH CTEHKAMU IIMPUHBI 8, TPUYEM COCTOSTHIE MUKPO-

YaCTHUIIBI ONMCHIBACTCSI BOJHOBOW (yHKIMEH i = A- X(a — X) , 1€ A - HOpMUPOBOYHAs
KoHcTaHTa. [logcranoBKO# B cTannoHapHoe ypasHeHue llpennnrepa
d? 2m
g '/2/ + F(E —U,)w =0, rne U, =0 BHYTpH sIMBI, JICTKO POBEPHTS, 4T0 E Gyner
X
3aBUCETh OT KOOPJIMHATHI X, XOTS 3TO HE TaK, U YACTHULIA MOKET UMETh TOJIBKO OT/IEIbHbIE JIUCKPET-

. 7°h*n’ .
HBI€ 3HAYCHUS MOJIHOM 3Hepruu: E = e const, roe n=1,2,3,... [Ipoananu3upyiire mpuan-
ma

HY 3TOT0 MapajoKca U MPeUI0KUTE CBOI0 BEPCHIO OOBSICHEHHS BO3HUKIIIETO MpoTUBOpeuus. OTBeT
000CHOBAThH U MOATBEPIUTH MOIXOAAIIMMU (PU3NUECKUMHU 3aKOHOMEPHOCTSMH U (POPMYJIaMHU.

5. Bo30OyxneHHblit aTOM BOAOPOJa UCITYCTUI (POTOH, OTHOCSALIUIICS K CIEKTpaibHOU cepun banb-
Mepa. OlLeHHUTe BO3MOXKHOCTh TOTO, YTO B JajIbHEHIIIEM 3TOT aTOM UCIYCTUT (POTOH CBETa B BUIU-
MOl YeI0BEeYECKOMY TJ1a3y YacTH ONTHUYECKOro criekTpa. OnpeaennTe BO3MOKHBIN HHTEepBa JJIMH
BOJIH JlasibHENIIero u3inydeHus. OTBeT 000CHOBATh U MOATBEPIUTH C TOMOIIbIO (PU3MUECKUX 3aKO0-
HOB ¥ OPMYIL.

4. OueHO4YHbIE CPpeACTBA (OLEHOYHbIE MATEPHAJIbI) [JISI IPOBEACHUS MPOMEIKY-
TOYHOW aTTECTAIMU 00Y4aAIOIIMXCS (3AIIUTHI KYPCOBOH padoThI (IIPOEKTA)) MO
AUCHUIINHE (MOTYJIIO)

3aHATHS YKAa3aHHOTO THIIA HE MPEAYCMOTPEHBI OCHOBHOM MpodeccHoHaNIbHOM 00pazoBa-
TEJIbHOW POrpaMMON.



