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1. Onucanue GoHIa OLEHOUYHBIX CPEACTB (OLEHOYHbLIX MATEPHAJIOB)

@DOoHJ OLIEHOYHBIX CPEACTB (OLIEHOYHbIE MaTepHalibl) BKIIOYAEeT B ceOsl KOHTPOJIbHBIE 3a/a-
HUS1, KOTOPBIE MOTYT OBITh MTPEUIOKEHBI 00yUaroIEeMyCsl B paMKaX TEKYIIEro KOHTPOJIS yCIIeBaeMO-
CTH U NMPOMEKYTOYHON aTTECTAllMK MO AUCUUIUIMHE (MOAYJI0). YKa3aHHbIE KOHTPOJIbHbBIE 3a/1aHuUs
MO3BOJISIOT OLEHHUTH JOCTHKEHUE 00YYarOIUMCS TUIAHUPYEMbIX Pe3yJIbTaTOB OOYUYEHHUs MO AUCIH-
IuHe (MOJYII0), YCTaHOBJIEHHBIX B COOTBETCTBYIOIICH pabodeil mporpaMme AUCIUIUIMHBI (MO-
IyJs1), a TaKkoke CPOPMUPOBAHHOCTH KOMITETCHIIUH, YCTAHOBICHHBIX B COOTBETCTBYIOLIEH 00IIeH Xa-
PaKTEpUCTUKE OCHOBHOU MTPOQECCHOHAIBHON 00pa30BaTeIbHON MTPOTPaMMBI.

2. OneHo4HbIe CpeacTBa (OLEeHOYHbIC MaTEePHAJIbI) JAJIsl IPOBEICHUs TEKYLIero
KOHTPOJISl YCIIeBAEMOCTH 00y4ar0IIUXCH M0 JMCUMILINHE (MOLYJIIO)

3 cemecTp

IlepeyeHb KOHTPOJILHBIX 321aHUI U BONIPOCOB JIJIfl OlleHKH ¢)OPMHUPOBAHHOCTH KOMIIETEH-
nuu OIIK-1 (koHTpoMpyeMblii HHANKATOP AocTHKeHHsA KomneTenunu OITK-1.1)

l@) R - 1. KameHnp Opocuii o1 yriioM K TOPU30HTY cO CKOpocThio Vo. ETo Tpaek-
Y TOpHS B OHOPOTHOM TOJIE TSHKECTH M300paxeHa Ha pucyHke. CompoTus-
N B D p JICHHA BO3/lyXa HET. TaHreHuanbHOE yCKOpeHUe a, Ha ydactke A-B-C:
1) a;>0 2) a,<0 3) a; =0 v, A
2. BennunHa (MOyJb) CKOPOCTH MaTEpUaIbHOM TOUKU M , Bce Bpems ABuxkyuencs ' /35—
0 OKPYKHOCTH, MEHSIETCS CO BpEMEHEM 110 3aKOHY, IToKazaHHOMY Ha puc. 1. Kakomy 0 N
y4acTKy 3TOro rpaduka COOTBETCTBYIOT yKa3aHHbIE HAa pUC.2 HAIIPaBJICHUS CKOPOCTHU w2
V M CHIIBI F , IEHCTBYIOIIEH Ha TOUKy M? P2 @
a) 0-1 0) 1-2
B) 2-3 r) 34
U, T 3. HebGonpimas mraitba HaYMHaeT ABMKCHHE 0e3 HA4albHOW CKOPOCTH IO
10048 -H TTIaIKoM JessHoM ropke 3 Touku A. ConpoTHUBIIEHHE BO3AyXa IpeHeope-
80 B KUMO MaJIO. 3aBUCUMOCTH MOTCHIIUATHHON YHEPTHH MIAObI OT KOOPIU-
60 HaTel X M300pakeHa Ha rpaduke U(x). CkopocTs maiber B Touke C
40 c_ 0oJIblIIE, YeM B TOUKE B ...

20 } \/_ \/7 4
R, a)B2pa3a 0)B v2 pa3 13.)137 », paza T1)B4pa3a
4. N neanbHblil ra3 coBepuiaeT MUKINYeCKuil mponece 1-2-3-1, KaK II0OKa3aHo Ha
pucyHke, rae mnpomeccel 1-2 - wuzobapuueckuit, 2-3 - M30XOPUYECKUH, a
3-1 - agmabaruueckuit. [Tnomanes S purypsr 1-2-3 pasna 10 JIx. Ha yuactke 3-
| BHyTpeHHss1 SHeprus rasa yBenaunuuiach Ha 15 k. [Tnomane A BV ¢urypsr 1-2-B-A

paBHa...

a)5x ©6)10dx B)15OIx T1)25 /%
5. 13 xectu BbIpe3alid TPYU OJMHAKOBBIE JAETAIU B BUIE JJUIUICA.

0 7] JABe metanu pa3pe3alid Ha YEThIPE OJMHAKOBBIE YACTH. 3aTEM BCE
|| 7[_7|~_] YacTu OTOABHHYIM APYI OT Jpyra Ha OAMHAKOBOE PACCTOSHUE U

s s s paccTaBUIIM CUMMETPUYHO OTHOcUTeIbHO ocu OO' (eMm. puc.). Bol-
Iy I, I3 6€pI/IT€ MMpaBUJIBHOC COOTHOIICHUC MCKIAY MOMCHTAMHU HHCPHHUU

3THUX JeTajied oTHocuTensHo ocu OO,
a) [ <l,<Iy 0) L1 <lh=I; B)L>I,>1 I') HE XBaTaeT JaHHBIX
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6. Ha pucyHke npe/icTaBiieH rpauk pacpee/eHus: MOJICKYJI HACAIbHOTO Ta3a £ (y)
10 BEIMYMHAM CKOpoCTeii (pacnpesienienne Makcsenna), rie f,, (v) = dN/(N dv)- | .
0 ;

JI0JIs1 MOJIEKYJ1, CKOPOCTH KOTOPBIX 3aKJIFOUEHBI B MHTEPBAJ CKOPOCTEN OT v 10
v+dv B pacyeTe Ha eIMHUILY 3TOro nHTepBaia. [Ipu yBennuenun temmepaTypbl
ATOrO ra3a B JIBa pa3a BEJIMYMHA CKOPOCTHU V,,, COOTBETCTBYIOIAs MaKCUMyMy

[oX1

3TOTO TpaduKa:

a) HE U3MEHUTCS 0) yBenuuutcs B 1,41 pas

B) YBEIMUUTCS B 2 pa3a T) yMeHbImuTcs B 1,41 pas

7. Ha pucyHke npeacTaBiieH NPsSMOU LIUKJI TEILUIOBOM MallluHbl B KoopAauHatax I —S, roe 7 —Tep-
MOAMHAMUYECKas TeMmrepaTrypa, S —dHTpomnus. YKaXKUTE€ y4acTKH, Ha KOTOPBIX
TEIUIO MOCTYyMaeT B pabouee TeIo MaIIMHbBI OT HarpeBaTesiel, 1 y4acTKH, IJIe TEII0
OTJACTCSI XOJOAUIbHUKY:

a) 12,41 — mocrynaer; 23,34 — ormaercst  0) 41-moctymnaet; 23—oTmaercs

B) 12 — moctynaert; 34 — otmaercst 1) 12 — moctymaer; 23, 34, 41 — otmaercs

8. MousipHbI€ TEMIOEMKOCTH UEAIBHOTO rasza B mpoueccax 1—2 u 1—>3 paBHBI C| U

2
C, coorBeTcTBeHHO. VX oTHOWICHHE C) /C| NMECT HANMEHBLUIYIO BEIHIUHY JULSL ‘[ 5

1 v

a) OTHOATOMHOIO raza  0) AByXaTOMHOTO ra3a  B) TPEXAaTOMHOTO ra3a
T') JUIst TIOOOTO UICATBHOTO Ta3a OTHOIIeHHE C, / C, OJHWHAKOBO

9. Yactuma IBUXKETCS BIOJIb OKPYXKHOCTHM C PaguycoM 2 M B COOTBETCTBUU C YypPaBHEHUEM
Q1) = 2n(t2 —4r+ 6) , TJIE @— yroj B pajuaHax, ¢ —BpeMs B CEKyHJax. B MOMEHT ¢ =3 ¢ Bean4nHa HOp-

MaJbHOTO YCKOPEHHMS YacTUIIBI (B M/ ¢?), paBHa:

a)0 0) 8w B) 87’ r) 3212

10. HauanbHasi CKOPOCTh YaCTULIbI PaBHA V, =8i +16; , @ YCKOPEHHE MEHSAETCS BO BpPEMEHHU I10 3aKOHY
a=—6t>-7+4.7. Uepes CKONBKO CEKyHJI CKOPOCTh YaCTHIIBI OKAKETCS MEPHEHIMKYISPHOH OCH
0) @4

a)lc 06)2c¢ B)16c T1)HHKOrIa HE OyaeT nepneHAuKyIsspHoi OY

IlepeyeHb KOHTPOJILHBIX 33JaHNUH M BONPOCOB /Il OlleHKH C()OPMUPOBAHHOCTH KOMIIETEH-
uuu OIIK-1 (KoHTposIMpyeMblii HHAMKATOP AocTHKeHus komneTenuuu OIIK-1.2)

- 1. Kamens Opocuiu 1o yriiom K TOpU30HTY cO CKOpOCcThio Vo. Ero Tpaek-

lg v v TOpHUS B OAHOPOJHOM TI0JI€ TSKECTH M300pakeHa Ha pucyHke. ConpoTus-
5 D JICHHA BO31yXa HeT. TaHreHnmanbsHoe yCKOpeHue g, Ha ydactke A-B-C:
A E
1)a, >0 2)a <O 3) a =0 )

2. Bennuuna (MOLyJIb) CKOPOCTH MATEPUATHLHOM TOUKH M , BCE  pye | 4 BpeMs
JIBUXKYIIEHCS MO OKPY>KHOCTH, MEHSIETCSI CO BpPEMEHEM I10 . z 3 3aKOHY,
nokazanHomy Ha pwuc.l. Kakomy ydactky sroro rpaduka M D COOTBETCTBYIOT
yKa3aHHbIC HA PHC.2 HANpPABICHHS CKOPOCTH V M CHIBI F, Pac2 JNeUCTBYyIOIIEH Ha
TOuKy M?
a) 0-1 0) 1-2

B) 2-3 r) 34



U I 3. HeGounpiras maitba HaunHaeT ABMKEHUE 0€3 HavalbHOW CKOPOCTH I10

100 2 } TIIAJIKOH JeIsTHOM ropke 3 Touku A. COnmpoTHBIIEHUE BO3IyXa IpeHeope-
80 B AKUMO Mayio. 3aBUCUMOCTD MOTEHLIMAIBHONW YHEPrUH MIaiiObl OT KOOPAU-
60 HaThl X M300paxeHa Ha rpaduke U(x). Ckopocts wiaiiGel B Touke C
40
0 c Ooublre, yeM B Touke B ...

|

\

0 2 4 6 8 1012xu a)B2pasa 6)B\/§pa3 B)B?p%a r) B 4 pa3a

4. N neanbHblil Ta3 COBEpIIAET MUKINYECKUU Tporecc 1-2-3-1, kak moka3aHo Ha pu- ] 5
CYHKe, TJie Tipolecchl 1-2 - nzobapudeckuit, 2-3 - n30xXopuieckui, a 3-1 - annadbaru-
yeckuid. [Tnomans S> purypsr 1-2-3 pana 10 JIx. Ha yuactke 3-1 BHyTpeHHsIsI SHEp-

rus raza yBenuuunach Ha 15 JDx. [lnomane ¢purypsr 1-2-B-A paBHa... S s
a)5 ok 6) 10k  B) 15k 1) 25 Ik A BT
5. W3 :kecTu BbIpe3ai TPU OJAMHAKOBBIE JETAIM B BUIE DJUIMIICA.

0
JIBe nertanu paspe3aniu Ha YEThIpe OJMHAKOBBIC YAaCTH. 3aT€EM BCE e e
YaCTU OTOABUHYJIM JPYT OT JApYyra Ha OJWHAKOBOE PACCTOSHHUE U
paccTaBUiId CHMMETPHYHO OTHOCHTENBHO ocu OO' (cm. puc.). Boi- o' e

6epHTe MMpaBUJILHOC COOTHOIICHHUC MCKAY MOMCHTaMH HWHCPUUU
3THUX JeTajied oTHOocuTeNbHO ocu OO,

a) I, <lL<ly ©) I <=, B)I>L>I I') HEe XBaTaeT JaHHbIX
6. Ha pucyHke npe/icTaBIIeH rpayK pacrpee/CHHst MOICKY.I HACANbHOTO Ta3a £ (y)
o BEJIMYMHAM CKOpOCTE (pactipenenenue Makcgena), rje

fM(v) = dN/ (N dv)— JIOJIST MOJIEKYJI, CKOPOCTH KOTOPBIX 3aKJIIOYEHBI B MHTEP-

BaJl CKOPOCTEHN OT v 10 v+dVv B pacueTe Ha eIUHUIy 3TOro uHrepsaia. [Ipu 05
YBEIMYEHUHU TEMIIEPATYPhI 3TOT0 I'a3a B JBa pPa3a BEJIUYMHA CKOPOCTH V, , CO-

OTBETCTBYIOI[Asi MaKCUMYMY 3TOTO Tpaduka:
a) He U3MEHUTCS 0) yBenuuntcs B 1,41 pas
B) YBEIUUUTCA B 2 paza  I) ymeHslures B 1,41 pa3
7. Ha pucyHke npeactaBiieH IpsSMON IUKII TEIJIOBOM MalllMHbI B KOOpAUHATax T —S
, Tae T — TepMoJIMHaMUYecKasi TeMIeparypa, S—3HTponus. YKaKUTE Yy4acTKH, Ha
KOTOPBIX TEIJIO MOCTYyMaeT B pabouee Teno MallMHBI OT HAarpeBaTesei, U y4acTKH,
/1€ TEIUIO OTJACTCS XOJIOAUIBbHUKY:
a) 12,41 — nmocrynaer; 23,34 — otnaercs 0) 41-nocrynaer; 23—otaaercs
B) 12 — moctynaert; 34 — otmaercss 1) 12 — moctymaer; 23, 34, 41 — otnaercs

p 8. MonspHbI€e TENI0EMKOCTH ICAIBHOTO ra3a B mpoueccax 1—>2 u 1 — 3 pasubl C,

2
1 u C, coorBercTBeHHO. X oTHOMIEHNE C, / C, ¥MeeT HAaUMEHBIIYIO BEJTUYUHY IS

! 3 V a)ommoarommororasa  6) JIByXaTOMHOI'O T'a3a  B) TPEXaTOMHOIO ra3a

T) JUisl II000r0 MJEaNbHOro raza oTHoueHue C, / C, OOMHAKOBO
9. Yactuma IBUXKETCS BJIOJIb OKPYXXHOCTHM C PaguycoM 2 M B COOTBETCTBUU C YypaBHEHUEM
o(t)= 27r(t2 —4t+ 6) , TI€ @ —yroJs B paJuaHax, t—BpeMs B CeKyH1ax. B MOMeHT t =3 ¢ BennuuHa

HOPMAaJIbHOTO YCKOPEHUS YacTHIIHI (B M/ c’), paBHa:

a)0 0) 8n B) 87’ r) 3212

10. HauanbHas CKOPOCTb YacCTHULBI paBHA V, =8/ +16/ , a yCKOpeHHE MEHSETCS BO BPEMEHH 110 3a-
KOHY @ =—6t°-i +4t>-j . Uepe3 CKOJIBKO CEKYH]I CKOPOCTh YaCTHIIbl OKAKETCs MEPIEHAUKYIIPHOM

ocu OY?
a)lc 06)2c B)16c T1)HHKoOrAa He OyaeT neprneHaAuKyIspHoi OY
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IlepeyeHb KOHTPOJILHBIX 321aHUI U BONIPOCOB JIJIfl OlleHKH ¢)OPMHUPOBAHHOCTH KOMIIETEH-
nuu OIIK-1 (koHTpoMpyeMblii HHANKATOP AocTHKeHHsA KomneTeHunu OITK-1.3)

1. MaruuTHOE nose CO3daHO ABYMS NJJIMHHBIMU NAaPAJJICITIbBHBIMU ITPOBOAHUKAMU Il

2 I
2
¢ tokamu [ u L2, pacrnonoxeHHbIMU TEPIEHIUKYISAPHO IJIOCKOCTH 4YepTexka. @_1‘_%3?_@
[#) [#]
4

Ecnu I, =1i, To BeKTOp B MHIYKIMU pE3yJIbTUPYIOLIETO MOJIS B TOUKE A Hampas-
JIEH .

a)l; 6)2; B)3; r)4; x)B=0

4 E5) ) (2: 2. DIIEKTpUYECKOE TOJI€ CO3/1aHO TOUECYHBIMM 3apsiiaMu (1 U ¢z. Ecnu q1 =
Ay I3 +q, q2 = —2q, paccTosiHEE MEXAY 3apsfaMi PaBHO @, a OT 2 10 Touku C

pPaBHO 2a, TO BEKTOp HANPSHKEHHOCTU MOJs B Touke C OpUEHTUPOBAH B
HaIpPAaBJICHUH ...

a)1; 6)2; B)3; r)4; n)pasen 0
3. Toueunslii 3apsi +q HaxXoAUTCS B IEHTpe chepruueckoit moBepxHoCcTH. Ecnu m06aBuTh 3apsn — q

—

3a npeaenamu cgepbl, TO MOTOK BEKTOPA HAMPSKEHHOCTHU AJIEKTPOCTATUYECKOTo MoJsl £ uepes mo-
BEPXHOCTH CepHI ...
a) YBEJIMYUTCS B 2 pa3a; 0) YMEHBIIHUTCS B 2 pa3a; B) HE U3MEHUTCS; ') CTaHeT paBHbBIM ()
4. Tone co31aHo GECKOHEYHON PABHOMEPHO 3aPKEHHOMN IIOCKOCTBIO € TIOBEPXHOCTHOM !
IUIOTHOCTBIO 3apsiia —o . YKaXUTe HalpaBJeHHe BEKTOpa rpaueHTa NoTeHIInana B TOUKe
A.
a)A-1; 6)A-2; B)A-3; A4

5. B anexTpudeckoit cxeme, IOKa3aHHOW Ha pucyHKe, R, =R, =100wm, ¢, =10

&1 R B, ¢, =15 B. BuyTpenHue conpoTUBICHHU HICTOYHUKOB TOKA PaBHbI HYI10. Ka-

e e koBa BeanuuHa OJIC UCTOYHUKA TOKA & M €ro PacloJIOKEHUE B LEMH, €CIH
Ri 4

. yepes pe3uctop R, mporekaer Tok 0,5 A cnpasa HaneBo?
o) 4

- a) 203@ 6) IOB@ B) 203@ 1A r)10]3@

6. B karymke ¢ uHOyKTMBHOCThIO L = 1 ['H Teuer TOK, 4i- U3MEHSIOIINICA CO

BPEMEHEM TaK, KaK IOKa3aHO Ha pucyHke. Hailtu momynp CpeIHEro 3HaUYCHUs

OJIC caMOMHAYKIIUM B UHTEPBAJIE BpEMEHU

ort;=0mot,= 10c. 0 10 20 te

a)0,8B; 6)0,3B; B)0,2B; 1)0;

Wﬁ 7. Ha pucyHKke ykazaHbl TPACKTOPUHU 3apsKCHHBIX YACTHII, UMEIOIIUX OJUHAKO-
BYIO CKOPOCTb U BJIETAIOIINUX B OJTHOPOJHOE MarHUTHOE T0JI€, IEPIICHAUKYIISIPHOE

LV 3 4 1ockoctu yeprexa. Ilpu atom Maccel uig yactun 1 u 4 ...

aym,>m,; 06)m,<m,; B)m,=m,; J)He XBaTaeT JaHHbIX;

8. Ha pucyHnke n3o00pakeH rpaduk 3aTyXaroIuX KojieOaHUH IJIEKTPUIECKOTO 3a-

psiZia Ha KOHJEHCATOPE, ONKMChIBaeMbIi ypasHernneM  g(t)=Ae " sin(wt +¢)

. Onpenenute ko3ddurment 3atyxanus B (B cex ).

a)0,5¢!; 6)0,25¢!; B)0,167c!; 1) He XxBaTaeT NaHHEIX;

9. Ilo nByM OJHOPOIHBIM IMIMHApPAM OJIMHAKOBOM
JUIMHBI, HO pAa3HOTO CEYEHUs, MW3rOTOBJIEHHBIM U3 # ’ ‘B 2 OJIMHAKOBOTO
MaTrepuaa, Te4eT NOCTOSHHBIA TOK. YTO MOXKHO cKa3athb O COOTHOUICHUU

MEX]ly BeJIMYMHAMU TJIOTHOCTEN TOKa B HWJIMHIAPE A U B IuiuHape B?
a) Mcxons u3 pucyHka, Hellb3s cKazarh onpeaeneHHo. Hajo 3HaTh TOUHOE COOTHOILIEHHE MEXTY JIJTH-
HOM ¥ TUIOIIAIbIO ITUIMH/PA.

0) ja<Js B) Ja=Jg T) Ja>Js



10. B HEKOTOpO# 3aMKHYTOM LENU CYIIECTBYET YYacTOK, CO- 2 Om 3 Om 40M
CTOSIIUMA M3 TPEX PE3UCTOPOB, COECAMHEHHBIX MOCIEN0BA- Ap,_| ; B ; ; C 1
TeapHO. B TOoukax coenuHeHus pe3suctopoB A u C M3BECTHBI ¢-2B ¢-12B

noreHuuansl @, u @, (cM. puc.). Ha ysacrke BD Boigensercs

TEIJIOBasi MOIIHOCTh, PaBHASL...
a) 20 Bt 6) 36 Bt B) 28 BT r) 14 BT

IlepeyeHb KOHTPOJILHBIX 321aHUI U BONIPOCOB JIJIfl OlleHKH ¢)OPMHUPOBAHHOCTH KOMIIETEH-
nuu OIIK-3 (koHTpoMpyeMblii HHANKATOP AocTHKeHHsA KomneTeHnunu OITK-3.1)

1. Kamenp Opocunu u3 Toukd O MO yIJIOM O K TOPU30HTY C HayalbHOM N A
CKOPOCTBIO V. BenmnumHa TaHTeHITMAIBHON (KacaTeabHOW K TPaeKTOPHH)
NPOCKINH YCKOPEHUs KaMHs OyieT: o]
a) MUHUMAJIbHOM B HAaUBBICIICH TOYKE A TPacKTOPHH
0) MaKCHUMaJbHON B HaUBBICIIEH TOUKE A TPaeKTOPUHU
B) MUHUMaJIbHOU B ToOuke O TpaeKTopuu
') OIMHAKOBOM BO BCEX TOUYKAX TPACKTOPUU

. lxna/c 2. Ha TEHHUCHBIN MY, KOTOPBIH JIETEN C UMILYJIBCOM P, , HA KOPOTKOE Bpems At =

I )Lﬁ 1 0,1 c moaeiicTBOBa MOPHIB BETPa € MOCTOSIHHOM cuiion F' = 40 H n umnynibc Mada
2 _
CTal paBHBIM p, (MacmTad M HalpaBlIcHUE yKa3zaHbl Ha pucyHke). Kakosa Obuia

BEJIMYMHA UMITYJIbCA P17
— 5 a) 0,5 kr-m/c 0) 43 kr-m/c B) 50 Kr-m/c
r) 5 Kkr-m/c o) 7 Kr-m/c
3. Tonkuit 06pyu ¢ maccoi m=0,1kr u ¢ paguycom R=0,5m karurcs 6e3 mpo-

CKaJIb3BIBAHHS C HAYAIBHOM CKOPOCTBIO v =2 m/c . Ero noTeHuuanbHas SHeprus 1no-

cJle Mo ybeMa Ha MaKCUMAaJIbHYI0 BO3MOXHYIO BBICOTY (CM. pUCYHOK) BO3pacTeT Ha:

a)0,4Jx 06)0,3/x B)0,2]x 1)0,1 x

4. N neanbHbli Ta3 coBepIaeT HUKIMYECKUH npouecc 1-2-3-1, kak nmoka3aHo Ha pu-

CYHKE, TJI€ TPOIIECCHI 2-3 - n30XOpuYeckuii, a 3-1 - nzorepmuyeckuit. [Inomanes S,

¢urypsr 1-2-3 pasna 10 J{x, a momanes S1 ¢purypsr 1-3-B-A pasna 15 [Ix. Eciu Ha

yuacTkax 2-3-1 raz otgan okpyxaromieit cpene S JIx Temna, To B npouecce 1-2 ra3

MOJIYYHJ OT OKPY>KaIOIIEeH Cpeibl TEILIO. ..

a)5Jx ©6)10Ix B)I15Ix T1)25Ix

o 5. U3 )xecTu BbIpE3aJIv TPY OJMHAKOBBIE JIETANIA B BUJE dJuuIica. [[Be neranu
[) ﬂ D paspe3ayii: OAHy - HOIOoJIaM BAOJIb OCH CUMMETPHH, a BTOPYIO - HA YEThIPE

(j Q D OJIMHAKOBBIE YaCTH. 3aT€M BCE YaCTU OTOABUHYIIU APYT OT ApYyra Ha OJUHA-

KOBOE PacCCTOSTHUE W PACCTaBUIIN CHMMETPUYHO oTHOCUTENRHO ocu OO’ (cMm.

O s < _> < puc.). BeiOepute npaBuIbHOE COOTHOIICHUE MEXKIYy MOMEHTAMH HHEPIHU
L Iz Is 3THUX JeTajied oTHocuTenbHo ocu OO,

a) I, <lL,=Il, ©) Il <lL,<l, B)l=L<l, 1)l>L>l

6. Ha pucynke npezcrasiex rpaduk pacpeeNieHust MOJIEKYIl HIEATBHOTO | £ (v
o M
raza Mo BEJIMYMHAM CKOpocTel (pacmpeneneHue MakcBenna), TIe

dN
£ (v) :W JIOJIsl MOJIEKYJI, CKOPOCTH KOTOPBIX 3aKJIIOUEHBbI B UHTEpBaJie
v

cKopocTeil oT v 10 v + dv B pacdeTe Ha €AMHHUIYYy 3TOro uHTepBana. [Ipu 0 4 v
YBEIMYCHUU TEMIIEpaTypbl 1 HEM3MEHHOM WHTEpBalie cKopocTeil dv 1io- dv

1a]lb 3aITPUXOBAHHON 00IacTH

1) He u3menHsieTcs 2) yBETUYMBACTCS

3) yMeHbIIaeTCs 4) MOKET KaK yBEIMUNUTHCS, TAK 1 YMEHBIIUTHCS



7. Ha pucyHKe npeacTaBieH NpsMON UK TEMJIOBOM MalllMHbI B KOOpAWHATaxX T —§,
rae T —TepMoAMHAMUYECKasl TEMIIepaTypa, S —IHTPOINHUs. YKaKHUTE y4acTKU, Ha KO-
TOPBIX TEILJIO MOCTYIAeT B paboyee Tello MAIIMHBI OT HarpeBaTeNeil, U y4acTKH, Te
TEIUIO OTJACTCS XOJIOAUIbHUKY:

a) 12, 31 — mocrynaet; 23 — otmaercst  6) 12 — mocrynaert; 23, 31 — oTmaercs

B) 12 — mocrynaet; 31 — otmaercs r) 31 — moctymaer; 23 — oTmaercs

8. MosspHbIe TEII0eMKOCTH HIEaIbHOTO ra3a B mpoueccax 1—>2 u 1— 3 paBuel C; P

2
u C, coorBeTcTBEHHO. X oTHOMIEHNE C, / C, uMeeT HauOOJIBIIYIO BETUUUHY JUIS: {
1 3
a) OTHOATOMHOTO raza 0) IBYXaTOMHOIO ra3a B) TPEXaTOMHOTO rasa v
T) A7s1 1F000ro UeanbHoro ra3a otHouexnue C, / C, OIOMHAKOBO
P, paz 9. Jlerkuii auck paamyca R HadunHaeT BpamaTbCsi B TOPU30HTAIBHOU
4 - IJIOCKOCTH BOKPYT OCH Z, MPOXOASIEH NepIeHANKYISIPHO €ro IIocKo-
5 L CTH 4epe3 ero LEeHTpP. 3aBUCUMOCTh YIJIa TOBOPOTa OT BPEMEHH MMOKa3aHa
\
N\ Ha rpaduke. Bo ckonbko pa3 oTIN4a0TCs BEIMYMHBI HOPMaIbHBIX YCKO-
2 4 6 8 10 t,c PEHUH TOYKH Ha KParo JUCKAa B MOMEHTBI BpeMEHH t, =2cu t, =7¢?
a)B3pa3a  0) mpubnusurensHo B 1,1 paza B) paBHBI HyJTI0  T) B 9 pa3
¥ 10. Pamnyc-BeKTOp 4YacTUIbl HW3MEHSIETCI BO BpPEMEHHU IO  3aKOHY
: 3 [ 12 7 =2cos(2t)-i —3cos(2t)-j . B MoMeHT BpemeHn t=1 ¢ YacThIa OKa3anach B

Touke A. BoibepuTe npaBuiibHOE HAIIPaBJI€HUE CKOPOCTH YACTHUIIBI B 3TOT MOMEHT
BPEMEHH.

5 y al 02 B3 14 nSs

IlepeyeHb KOHTPOJILHBIX 321aHUI U BONIPOCOB J1JIf1 OlleHKH ¢)OPMHUPOBAHHOCTH KOMIIETEH-
nuu OIIK-3 (koHTpoMpyeMblii HHANKATOP AocTHKeHHsA KomneTeHunu OITK-3.2)

1. MarauTHOE MOJIe CO3/1aHO JIBYMSI JUTMHHBIMH [IAPAJUICTbHBIMU POBOIHAKAMH [, 2 I,
¢ Tokamu I u Iz, pacnonoKeHHBIMHM NEPHEHIUKYISIPHO IJIOCKOCTU YEpPTEXkKa. @%a}é—s—@;
Ecmu I = I1, To BeKTOp B MHIYKIMH Pe3y/IbTHPYIOLIETO MO B TOUKE A HATIPAB- T
JIEH ...

a)l; 6)2; B)3; r)4; 1) B=0

2. DIIEKTpUYECKOE TOJIE CO3/1aHO TOYEYHBIMM 3apsiiaMu (1 U q2. Ecou q1 = g, q, 2
+3q, Q2 = —2q, paccTOsiHuE MEXIy 3apsJaMHu PaBHO d, a OT 2 10 Touku C @&
paBHO 2a, TO BEKTOpP HANPSHDKEHHOCTH NOJA B To4ke C OpHMEHTHpPOBaH B
HaIpPaBJICHUM ...

a)l; 6)2; B)3; 1)4; n)pasen 0

3. Toueunslit 3apsy +3q HAXOAUTCS B EHTpe cheprudeckoit moBepxHOCTH. Eciu 106aBUTh 3apsin — q
BHYTPB 3TOi C(hephl, TO MOIYJIb II0TOKA BEKTOPA HAMPSKEHHOCTH HJIEKTPOCTATHUECKOrO Mojist E e-
pe3 MOBEPXHOCTh CPEPHI ...

a) yMEHBIIUTCSA B 2 paza; 0) ymeHbIuTcs B 1,5 pasa;

B) HE UBMCHUTCS; T') cTaHeT paBHBIM 0 :
4. ITone coznaHo OECKOHEYHOH PaBHOMEPHO 3apsDKEHHOHN IJIOCKOCTBIO C MOBEPXHOCT- O
HOW IUTOTHOCTBIO 3apsifia +0 . YKaKUTE HAIPaBICHUE BEKTOPA IPaJueHTa IOTEHIMAIa

B TOUKE A.
a)A-1; 6)A-2; B)A-3; 1A-4

FN P S
(¥3]



5. B oanekTpuueckol cxeMe, IOKa3aHHOW Ha puUCyHKe, R, =R, =100Mm,

il “ g,=10B, &, =20B. BuyTpeHHHE CONIPOTUBICHUS UCTOYHUKOB TOKA PABHBI
€3 4 Hyr0. KakoBo HampaBsileHHE U CHJIa TOKA, MMPOTEKAIOIIET0 Yepe3 UCTOYHUK
fa P TOKa &,, €CIM 4Yepes pe3ucrop R, mporekaer Tok 0,5 A cnpasa Haneso?
b fa a) 1 A; cnesa HanpaBo 0) 2 A; ctipaBa HajieBO
- B) TOK HE T€YeT r) 2 A; cieBa HampaBo

6. Ha pucynke npencraBicHa 3aBUCUMOCTh MATHUTHOT'O TIOTOKA, IPOHU3BIBAOLIETO @ B9
HEKOTOPBIN 3aMKHYTBIN KOHTYp, OT BpeMeHU. DJIC MHAYKIINN B KOHTYpE HE BO3HU-

KacT Ha UHTEPBAJIE... 2 A
a)0-5¢; 6)5-10c; B)10-15c¢c; r)15-20c; oV
1) HET TAKOTO MHTEPBaIa 5

2 eg 1. Ha pucyHKe yKa3aHbI TPaeKTOPHH 3apsDKCHHBIX YaCTHI], HMCIO-
/W IIUX OJJMHAKOBYIO CKOPOCTh M OJJMHAKOBBIE MOAYJIU 3apsAJI0B U BJIETAIOIIMX B OJ-
1V 3 4 HOPOAHOE MAarHUTHOE IOJ€, NEPIEHIUKYISIPHOE IUIOCKOCTH YepTexa. [Ipu aTtom

Macchl Uit yactun 1 u 4 ...
aym >m,; 0)m <m,; B)m,=m,; &)HeXBaTacT JaHHbIX;
8. Ha pucynke n3o0paxeH rpauk 3aTyXaroumx KoJIeOaHui 3IeKTPUIECcKOoro 3a-
psifia Ha KOH/IEHCATOpE, OMHCHIBAEMBIi ypasHerneM  q(t)=Ae ' sin(wt+¢)

. Onpenenute BpeMst perakcamuu T (B CeK).

a)2c; 0)4c; B)6cC; T)HeXBaTacT JaHHBIX;
9. ITo ABYM OJTHOPOAHBIM MIJIUHAPAM OJUHAKOBOU JJINHBI,
HO Pa3HOT'0 CEUEHUs!, U3TOTOBJIEHHBIM U3 OJMHAKOBOI'O MaTepuasa, Te4eT Mo-

’ ° ’B ®  crosHHBIA TOK. UTO MOXHO CKa3aTh O COOTHOLIGHHH MEXIy BETMUMHAMU
HaAMPSKEHHOCTEH AIEKTPUIECKOTO OIS B IUIMHAPE A U B uuHIpe B?

a) Mcxonst u3 pucyHka, Helb3sI CKazath ornpeneieHHo. Hago 3HaTh TOUHOE COOTHOIICHNUE MEXKAY JITH-

HOW U TUTOIIA/IBIO IMITUH/IPA.

6) E,<E, B)E,=E, T)E,>E,

B
10. B HEekoTOpoil 3aMKHYTOW LIENMU CYIIECTBYET Y4acTOK,

COCTOAMIMIT U3 TPEX PE3UCTOPOB, COSMHEHHBIX MocenoBa- 4 29M  p ‘3 OM‘ C ‘4 Om p

TeNbHO. B Toukax coenunenus pe3suctopoB A u C U3BECTHBI e ‘ ‘ ‘ —
¢=2B ¢=5B

noTeHuuansl @, U @, (cM. puc.). PasHocTe nmoTeHnManos A C

@, — @, PaBHA...

a) 42 B 6)7B B)-7B r)42 B

IlepeyeHb KOHTPOJILHBIX 33JaHNUH M BONPOCOB VIl OlleHKH C()OPMUPOBAHHOCTH KOMIIETEH-
nuu OIIK-3 (KoHTposIMpyeMblii HHAMKATOP AocTHKeHus komneTeHnuuu OIIK-3.3)

1. Kamenp Opocwiii oJ1 yriioM K TOPU30HTY €O CKOpocThio Vo. Ero TpaekTopus B OAHOPOTHOM TOJIE
TSKECTH M300pakeHa Ha pucyHke. ConpoTUBICHUs BO3Ayxa HET. MoAysb TaHT€HLIMAIBHOIO YCKO-
penus a, Ha yyactke C-D-E:

1) ymenb1aercs 2) yBEINYUBAETCS 3) HEe U3MeHseTCs
— 1 xramfc 2. TeHHHCHBII MsY JIETEN C UMITyJIbCOM P, B TOPH30HTAJIbHOM HallpaBICHUH,
I P, 7= KOIZJa TEHHHCHUCT IIPOM3BEII N0 MAYy PE3KUH yaap ¢ cpennei cunmon 42 H. W3-
MEHUBIINICS UMITYJIbC Ms4a CTal PaBHBIM p, (MacITad yKa3aH Ha PHCYHKE).
P, Haiitu Bpems ynapa.
a)0,2 ¢ 06)0,3c¢ B) 0,01 c

F) 0,02 C I[) 051 C
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3. Humuaap ¢ maccoit m=0,1kr u ¢ paauycoM R=0,5Mm Katutcs 6€3 mMpoCKaIb3bI-

>
BAHUS Y MMEET B HAaYaJIbHbIH MOMEHT BpeMEHU KHMHEeTH4YecKyro sHepruro 800 Jx. / 0
MowmeHT cun TpeHus coBepuini padory 200 JIx. Kunerndeckas sHeprusi Bpaua- /
TeJbHOI0 JABMXCHUS IUJIMHAPA, MPOI0JDKAIONIET0 KaTUThCs 0e3 MPOCKallb3bIBaHUS,
CTaJla II0CJI€ 3TOT0 paBHA:
a) 200 JTx 0) 333 JIx B) 600 Ik r) 1000 Tx
p 4. VneanbHbI Ta3 coBEpIIAeT HUKINYECKUi nporecc 1-2-3-1, kak mokasaHo Ha pu-
| CyHKe, TJIe TIporiecchl 1-2 - n3obapuueckuii, 2-3 - n30xopuueckuii, a 3-1 - agunadbaru-
| yeckuii. [Inomans Sz ¢purypsr 1-2-3 pasna 10 JIx. Ha yuactke 3-1 BHyTpeHH:Is 2HED-
I'S1 ™3 rus ra3a yeenuumiack Ha 15 k. Ha ygactke 1-2 ra3 coBepmmi paborTy...
A B V a)25]x ©6)15]x B)10Jx T1)5 Ik
5. U3 sxectu BeIpe3aiu TpY OJIMHAKOBBIE AETAIU B BUJE dJuIunca. J[Be neranmu ~ ©
paspe3aii Ha 4YeThIpe OJIMHAKOBBIE YACTU. 3aTEM BCE YACTU OTOJBUHYJIHU ﬂ D ™
JIpyT OT Opyra Ha OJMHAKOBOE PAcCTOSHUE U PACCTaBUIIUM CUMMETPUYHO OT- Q D [/
HocuteabHO oc OO' (cM. pmc.). BoiGepure NpaBUIBHOE COOTHOMICHHE ol < < |5
MEX]ly MOMEHTaMHU MHEPLHH 3TUX JeTaiell oTHocuTenbHO ocu OO, I I2 I3
a) He XBaraeT JaHHbIX ©0) I, >/, >1, B) I, <L <l; 1)l <l =1

]
]

6. Ha pucynke mpencraBieH rpaguk pacrnpefeiieHuss MOJEKYT HICATBHOTO | A(v)
rasa o BeJIM4YrHaM cKopocTel (pacnpenenenne Makcsemna). Ha ocu abermuce
0003HauCHBI BEJIMYMHBI Cpe/lHEl, cpeTHEKBaApaTHUHONW U HanboJee BeposT-
HOM CKOPOCTH. YKaXUTE Kakas U3 HUX BEJIMYMHA HanboJiee BEPOsITHON CKOPO-
CTH.

Dve 2)vi 3)v2 4w

&

S --—-
Gl
b)<444

7. Ha pucyHKe npeacTaBieH NpsMOM [IUKII TEIJIOBOM MalllMHbI B KoopaAuHaTax T —S,
rae T — TepMoauHaMHUUYecKas TeMIepaTypa, S—3HTpomus. YKaKUTe YIaCTKH, Ha KO-
TOPBIX TEIJIO MOCTYyMaeT B paboyee TeI0 MalluHbI OT HarpeBaTesei, U yJ4acTKH, T/Ie
TEIJI0 OTJAETCS XOJOAUIbHUKY:

a) 12, 23 — nocrymnaert; 34, 41 — otnaercs

0) 12 — moctymnaer; 23, 34, 41 — oTmaercs

B) 23 — moctynaet; 41 — oTmaercs

r) 12 — nocrynaer; 23, 34 — otnaercd

8. Tpu naeanbHbBIX ra3za — OAHOATOMHBIHN, IByXaTOMHBI 1 MHOTOATOMHBIN — UMEIOT OJ1H- p

HAKOBOE HAYaJbHOE JIABIEHUE P, U 00bEM V, U COBEPLIAIOT MPOIIECC ANUa0aTUYECKOTO o[~

pacmupenus. KpuBblie 3THX ImpoIeccoB Moka3aHsl Ha p —V — auarpamme. Pacimpenuto

N —

ABYXAaTOMHOTI'O ra3a COOTBCTCTBYCT KpHUBasi: \|/0
a)l ©06)2 B)3

I') IpU aadaTHYECKOM PACIIUPEHUHU P JO0JDKHO PACTU M IOITOMY IPUBEACHHBIE Ipa(uK HEBEpHBI
9. Jluck pagnyca R HaunMHaEeT BpalaThCsi U3 COCTOSHUS MTOKOSI B TOPH-

b2, panc? 30HTAJIBHOM INIOCKOCTH BOKPYT OCH Z, IIPOXOIALIEH IIEPIEHIUKYIIIPHO

2 €ro IUIOCKOCTH 4€pe3 €ro LEHTpP. 3aBUCUMOCTb IPOEKIHH YTIIOBOIO

0 YCKOpPEeHHs OT BpEMEHH IoKa3aHa Ha rpaguke. B kakoit MOMEHT Bpe-

ST \2‘_? A 81 1|0 1%¢  Menn HOPMaJIbHOE YCKOPEHHME TOYKH Ha KPAro IUCKA JOCTUTHET MakK-
EEEEEEEE CUMaJIbHON BEIMYUHBI?

a)llc 6)10c B)S5Sc 1)4dcC
10. HavanbHast CKOPOCTh 4acTHIBI paBHa V, =81 i —16j , a yCKOpEHHE MEHSETCS BO BPEMEHH 10

3aKoHy @ =—6t°-i +4t>-j . Uepes CKOJIBKO CEKYHJ CKOPOCTh YaCTULIBI OKAKETCs MapaiebHOMi ocu
0X?
a)2c¢c 0)3c¢ B)4c r)HuUKOraa He Oyaer mapamwieasHoi OX
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4 cemecTp

IlepeyeHb KOHTPOJILHBIX 321aHUI U BONIPOCOB JIJIf1 OlleHKH ¢)OPMHUPOBAHHOCTH KOMIIETEH-
nuu OIIK-1 (koHTpoMpyeMblii HHANKATOP AocTHKeHHsA KomnereHunu OITK-1.1)

1. B onwite FOHra paccrosiuue MexIy OTBEPCTHSAMHU d, a pacCTOSTHUE OT OTBEPCTHH 110 dKpaHa /.
Onpenenuth MOJOKEHHUE M-0l CBETIION MOJIOCHI, €CIM OTBEPCTHUSI OCBEIICHBl MOHOXPOMATHYECKUM
CBETOM C JIMHOM BOJIHBI A. [ =1 M; d =1 Mm; m = 2; L = 0,5 mxm. OTBET JaTh B MM.

2. TouedHbIN HICTOYHHK CBETA (C ITTMHOM BOJHBI A ) PACTIONOKEH HA PACCTOSHUH a iepen nuadparmoit
C KpyIJIBIM OTBEPCTHEM AuaMeTpa d, OTKpbIBatomuM m 30H @penens. PaccTosHue oT quadparmsl 10
Touky HabmroneHus b. Onpenenute d (B MM). a =2 m; b =2 m; m = 1; L = 0,5 mxm. OTBeT AaTh B MM.
3. Onpenenuts IUIMHY BOJHBI (DOTOHA, UMITYJIHC KOTOPOTO paBEH MMITYJIbCY JIEKTPOHA, IBUTAIOIIIE-
rocs co ckopocthio v = 100M/c. OTBET IaTh B MKM.

4. Ha nosepxHoctu crexia (n, = 1,5) HaxoAuTCs IUIEHKA € MOKa3areseM mpenomieHus n. Ha Hee

MajaeT CBET C JUTMHOMW BOJHBI A TIOJT YIJIOM o K HopMmanu. Haiitu A (B MKM), eclii TPy MUHHUMAaJTbHOM
TOJIIIUHE TUICHKU d OTPa)KEHHBIN CBET MakcuMainbHO ycuieH. n = 1,3; a=30°; d = 0,1 mxm. OTBeT
JaTh B MKM.

5. UepHoe teno Haxogutes npu temmneparype Ti. [Ipu ocTeiBaHUM Tena AJIMHA BOJHBI, COOTBETCTBY-
I0I[as MAaKCUMYMY CHEKTPAIbHON TUIOTHOCTH SHEPTreTHYECKON CBETUMOCTH, M3MEHUJAch Ha AA.
Onpenenuth Temneparypy T2 1o kotopoit Teno oxmanunock. (Oteer gath B °C). T1 = 9000K; AL =
1,5 Mxm; b=2,9-10" m'K; 6 = 5,67-107 Br/(M?K?)

IlepeyeHb KOHTPOJILHBIX 321aHUI U BONIPOCOB JIJIf1 OlleHKH ¢)OPMHUPOBAHHOCTH KOMIIETEH-
nuu OIIK-1 (koHTpoMpyeMblii HHANKATOP AocTHKeHHsA KomnereHunu OITK-1.2)

1. B ombite FOHra paccrosiHue MeXIy OTBEPCTHSMH d, a PACCTOSHUE OT OTBEPCTHIA O dKpaHa /.
OnpenenuTh MONOKEHHUE -0 TEMHOHN TOJIOCHI, €CJIM OTBEPCTHS OCBEIICHBI MOHOXPOMATHYECKIM
CBETOM C JJIMHOHN BOIHBI A. [ =1 M; d =1 MmMm; m = 2; L = 0,5 MxM. OTBET JaTh B MM.

2. Ha sKpaH ¢ KpyIyibIM OTBEPCTUEM PAIMYCOM 7 HOPMAJIBHO Ia1a€T MapajuiesIbHbIA My4YOK MOHOXPO-
MaTHYECKOTO CBETa ¢ IITMHOM BOHBI A=0,5 MkM. [Ipr kakoM MUHUMAJILHOM 7 B LIGHTpE audpakiu-
OHHOM KapTUHBI HA PACCTOSIHUM b = 2 M OT OTBEPCTUSI MOKHO HAOIOIaTh MUHUMYM OCBEIIICHHOCTH ?
OTBeT J1aTh B MM.

3. ®OTOANEKTPOHBI, BBIPHIBAEMBIE ¢ TTOBEPXHOCTH METaJlIa, MOJTHOCTHIO 3aJICP>KUBAIOTCS TIPH TIPH-
noxeHun oopatHoro HarpspkeHust U= 1 B. @otoaddexr 11t 3Toro Merania HAYMHAETCS IPU 4acToTe
T 1aI0IIIeT0 MOHOXPOMAaTHYeckoro ceta vo = 10'* I't;. Onpeiennre 4acToTy NpUMEHSEMOTO H3Tyue-
HHSL.

4. ITy4ok cBeTa, HAYIIHI B BO3AYyXE, MaJaeT HAa MOBEPXHOCTh KUAKOCTH N0 yIriioM a..=42° Onpene-
JIUTH yTOJI PEJIOMJICHUS Ty4Ka, €CIIU OTPAXKEHHBIN My4YOK MOJIHOCTHIO MOJSPU30BaH.

5. Ha cKoJIbKO yBETHYUTCS SHEPTeTHUECKasi CBETUMOCTD a0COJIFOTHO YEPHOTO TeJa, €CII €ro TeMIIe-
parypy yBenuuuth Ha X%. (OTBeT 1ath B %). X = 3%; b = 2,9-10° m'K; 6 = 5,67-10° Br/(M*K?).
OTBeT gaTh B MPOLEHTAX.

IlepeyeHb KOHTPOJILHBIX 321aHUI U BONIPOCOB JIJIf1 OlleHKH ¢)OPMHUPOBAHHOCTH KOMIIETEH-
nuu OIIK-1 (koHTpoMpyeMblii HHANKATOP AocTHKeHHsA KomneTeHunu OITK-1.3)

1. B onerre FOHra pacctosiHue MeX1y OTBEpCTUAMH d, a PaCCTOSTHUE OT OTBEPCTUH 10 dkpana [. Ot-
BEPCTHUSI OCBEILIEHbl MOHOXPOMATUYECKUM CBETOM C ITTMHOM BOJHBI A.. [lluprHa naTepdepeHnoHHon
nosiockl Ax. OnpeeuTh pacCTOsTHUE OT OTBEpCTHs 10 dKkpaHa. d = 1 mm; Ax = 1 mm; A = 0,4 MKM.

2. Onpenenute HOMEp m-ii 30HBI DpeHens, eciu paguycsl m- u (m — 1)-i 300 OpeHenst s mIoc-

KOT'O BOJIHOBOTO ()DOHTA PABHEI f, U f, COOTBETCTBEHHO. I, =2 MM; 1, = NERVIYE
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3. ®otoH ¢ gmHON BOMHBI A = 100 HM BBIPBIBaE€T U3 METaIa HEPEISITUBUCTCKUI IEKTPOH. UeMy
paBHa paboTa BEIXOJIA IS STOTO METAJIA, €CIU HIEKTPOH BBUIETAET ¢ UMIyIbcoM P = 10724 kr-m/c?
OtBeT narts B 3B.
4. JIBa mapajiebHBIX CBETOBBIX ITy4Ka, OTCTOSAIIME IPYT OT Jpyra Ha pacCTOSHUU )
d, majgaroT HOpMaJbHO Ha MPU3MY € yriioM o. [lokazarens npenomiieHus marepuaa E
npu3Mbl 7. ONTHYECKask pa3HOCTh XOJ/la ITUX MyYKOB Ha BBIXOJE U3 MPHU3MBI paBHA

A. Onpenenuts yron npusmel. d =1 em; n=1,5; A= 1,5 cm.

5. Onpenenuth TuaMeTp HUTH Hakaua SJIEKTPUUYECKON JIAMITBI, €CITM MOIIHOCTh 3JIEKTPUYECKOTO
TOKa, MUTAIOIIETO JIaMITy paBHa P, miuHa HutH — /, Temneparypa — 7. Cuurarh, 4To U3IIy4eHUE HUTH
COOTBETCTBYET H3Ty4eHHI0 a0COMOTHO uepHoro Tena. P=950 Bt; /=12 cm; 7=3000 K; b=2,9-10" m'K;
6=5,67-10" Br/(M*K*). OTBET 1aTh B MM.

IlepeyeHb KOHTPOJILHBIX 33JaHNUH M BONPOCOB /IJIl OlleHKH C()OPMUPOBAHHOCTH KOMIIETEH-
nuu OIIK-3 (KoHTposIMpyeMblii MHAMKATOP AocTHKeHus komneTenuuu OIIK-3.1)

1. MukpodacTuia ¢ Maccoi m M 3apsiioM  YCKOPEHA Pa3HOCThIO MOTEHIIMAI0OB AQ U3 COCTOSHUS
nokos. Haiftu juminy BonHbl fe Bpoiing sToit Mukpouactunsl (B mM). Ipunars 7=10"* Jlxk-c;
m=6,4-102" xr; q=3,2-107" Ki; Ap=2 B.

2. MukpouacTuiia ¢ Maccoil m HaXOJUTCSl B OJHOMEPHOW MPSIMOYTOJIbHON MOTEHLIMAIBHOU M€ C

0ECKOHEYHO BHICOKMMM CTEHKaMHU IIUPHUHOHN a. Pa3pelieHHble 3HAUEHMS] YHEPTHUH MUKPOUACTHUIIBI
242 .2

omnpenenstores popmynoil £ = Sma rae n=1,2,3... DHeprust MUKpOYacTULIBI Ha TPETheM BO30YX-
ma

neHHoM ypoBHe paBHa E=48 »B. Haiitu sHepruro nzmyuennoro ¢orona (B 3B) mpu nepexoe Muk-
pOYacTHIIBI B OCHOBHOE COCTOSIHUE.

3. llupuna 3anpemenHoi 30161 y anmaza AE=7 3B. [lepBonauanbHas temneparypa anmasza 0°C. Jlo
Kakoi Temriepatypsl (B °C) ero Harpeiu, eciid ero 3JIeKTPOnpoBOIHOCTE Bo3pocia B 400 paz? Ilo-
crosinHas bonbrmana k = 1,38-1072* /K.

4. YacTHIia HAXOAUTCA B OJJHOMEPHON NPAMOYTOJIbHOM MOTEHIMANBLHOMN siMe MHUpUHOi a = 2-107 M

. 2wx .
¢ OECKOHEUHBIMH CTeHKaMU. BomHOBast (yHKITMS MUKPOYACTHUIIBI UMEET BUJ i = Asin—— . Haiitu
a

MaKCHUMaJIbHOE PACCTOSTHUE MEXITY TOUYKaMHU (B HM), B KOTOPBIX BEPOSITHOCTh OOHAPYKEHHS YaCTHIIhI
MaKCHMAaJIbHA.

5. DHepreTnyeckuil BBIXOJl PEAKIIUU JCICHHS sIpa HEKOTOPOTro HecTaOmibHOro u3ortoma Eg.
Ckonpko Tema (B [[) BeIIEIHIOCH 32 BpeMsl t, €CITU MEePBOHAYAIBHOE YUCIIO SIIepP ITOT0 U30TOIa
No, a mocTosiHHas pacnafa pasHa A. Eg = 100 MaB; No=4-10'; 2=0,08 ¢!; t=2 mu=.

IlepeyeHb KOHTPOJIBLHBIX 33JaHNUH M BONPOCOB /Il OlleHKH C()OPMUPOBAHHOCTH KOMIIETEH-
nuu OIIK-3 (KoHTposIMpyeMblii HHAMKATOP AocTHKeHus komneTeHnuuu OIIK-3.2)

1. DneKTpoH HaXOAUTCS HA TPeTheil OOPOBCKOIl opOuTe aToma, paguyc kotopoit r = 0,24 um. Haiitu
AmuHy BONHBI e Bpoiins sToro anekrpona (B um). [punsats =107 Tx-c; m=9,1-107! kr.
2. MukpouacTuiia ¢ Maccoil m HaXOJUTCSl B OJHOMEPHOW MPSIMOYTOJIbHON MOTEHLIMAIBHOU M€ C

0ECKOHEYHO BBICOKMMHM CTEHKaMHU IIUPHUHOHN a. Pa3pelnieHHble 3HAYEHMS] YHEPTHUH MUKPOUYACTHUIIBI
222 2

onpenenstores GopMyIoi £, :?, rae n=1,2,3... Haxoasch B OCHOBHOM COCTOSIHMM, MUKpOYa-
ma

ctuna noryotuia GotoH ¢ sueprueit E=30 3B u nepema B TpeThe BO30ykAeHHOE cocTosiHue. HaiTi
HaMMEHBIINNA UMITYJIbC (POTOHA, KOTOPBI MOKET OBITh M3JIy4eH 3TOH YaCTHUIICH.

3. Haiitu mpuHy 3anpemeHHon 30HbI Y COOCTBEHHOTO MOJMYIPOBOAHUKA, €CJIM HATyPaJIbHBIN JIOTa-
pudm ero yaenabHo# npoBoauMocTtH (Ino ) npu HarpeBanuu ot 0°C no +10°C yBenuuuics Ha n=67
[Mocrosunas Bonbimana k=1,38-10723 JIx/K.
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4. MukpouacTuia uMeeT cepHueckd CHMMETPUYHYIO BOIHOBYIO (yHKIMIO W =Ae ’“, rue
1

Jra®
eMHasl ILIOTHOCTh BEPOATHOCTH HAXOKIEHHS MUKPOYACTHIIb paBHa 81077 M2,
5. DHepreTnyeckuil BBIXOJI PEAKIUU JCICHHS sIpa HEKOTOPOTO HecTaOmibHOro wu3ortoma Eg.
Ckonpko Temna (B k) BelIeIMIIOCHh 3a BpeMsl t, €ClIU NIEPBOHAYAIBHOE YUCIIO SIIEP ITOTO U30TOMa
No, a cpesHee BpeMs KH3HH a7apa paBHo T.Eg=100 MaB; No=4-10'"; © = 5 mun; t=2 muH.

A= , o= 10719 . Onpenenuts paccTosHue r OT HAYaTA KOOPAMHAT (B HM) JI0 TOUKH, T 00b-

IlepeyeHb KOHTPOJILHBIX 33JaHNUH M BONPOCOB /Il OLleHKH C()OPMUPOBAHHOCTH KOMIIETEH-
nuu OIIK-3 (KoHTposIMpyeMblii HHAMKATOP AocTHKeHus komneTeHnuuu OIIK-3.3)

1. DneKkTpoH HaXOAWUTCS Ha TpeTbel OOPOBCKOM opOuTe aroma, paguyc Kotopoit r=0,24 uM. Bo
CKOJIBKO Pa3 YMEHBIIUTCS KMHETUYECKas SHEPIrHsl 3TOro 3JEKTPOHA IPU MEPEXoje Ha YETBEPTYIO

opoury? Hpunsars #=10"* JIx-c;m=9,1-103! kr.
2. PaspenieHHbIe 3HAUEHHS YHEPTHH OJJHOMEPHOTO KBAHTOBOIO TapMOHHYECKOTO OCIUIIIATOPA OTIpe-

. 1
nensroTes popmyiont E = [n+5 ha,, rtne n=0, 1, 2, 3... Haxoas1ch B OCHOBHOM COCTOSIHHH, OCLIAJI-

astop norsiotunl GotoH ¢ sHeprueit E=9 3B u okazancs BoO BTOpOM BO30YXIEHHOM COCTOSHUH.
Haiitn HanbobIyr0 JUTMHY BOJIHBI (DOTOHA (B HM), KOTOPBIM MOXKET OBITh M3JTy4€H STUM OCIIHJLIIS-

topom. [Tocrostauas ITnanka h=6,63-10" JIx-c.

3. Ha xakoM pacctostHuu (B 3B) oT HH)KHETr0 ypOBHS 30HBI IPOBOJAMMOCTH JISKHUT YpOBeHb Depmu B
COOCTBEHHOM TMOJIYIIPOBOJHUKE, €CITH AJIEKTPOIPOBOIHOCTh STOTO MOJYIPOBOJIHUKA MIPH HArpeBa-
aun ot 0°C 110 +10°C Bo3pacraer B n=>5 pa3? [Toctosunas bombimana k = 1,38-1072 JIx/K.

4. BonHoBasi QyHKIMS MEKPOYACTHIEI C Maccoil m umeer Bux: y =Ae “*sin(By)cos(yz). Haiitu
MOJIHYIO SHEPruio 4acTuipl (B 3B), cumTas moTeHUMaIbHYIO SHEPrui0 paBHOM Hyimo. IlpuHATH
h=10"* JIx-c; m=2,5-10% kr; 0=4-10"" m!; B=6-10'" M !; y=3-10"" m L.

5. Ilpu pacnaze saep paAuoakTUBHOIO M30TOMA BeIACIHIOCH Q Teria 3a Bpems t. [lepBoHavanbHOe
qucio saep 3Toro uzoromna No, a MOCTOSTHHASA pacmnaaa paBHa A. HaliTu sHepreTudeckuii BHIXO (B
M>5B) peakuun aenenus ogHoro siapa. Q=0,2 JIx; No=4-10'% 1=0,05 ¢'; t=2 mum.

3. OueHo4YHbIE CpeACTBA (OLEHOYHbIE MATEPHAJIBI) [IJISl IPOBEICHHS IIPOMEKY-
TOYHOM aTTECTANMH 00Y4AIOIIMXCS M0 JUCHUILTIMHE (MOTYJII0)

3 cemecTp

IlepeyeHb KOHTPOJILHBIX 321aHUI U BONIPOCOB JIJIS1 OlleHKH ¢)OPMHUPOBAHHOCTH KOMIIETEH-
nuu OIIK-1 (koHTpoMpyeMblii HHANKATOP AocTHKeHHsA KomneTeHunu OITK-1.1)

1. U3 Touk# ¢ paanycoM-BEeKTOPOM 7, =18 i —81 ;j Hadaja CBOE JIBI)KEHHUE yacTuia. Ee ckopocTh

M3MEHSETCS 10 3aKOHY v =272 -7 +9¢2 -7 . Uepes CKOJIBKO CEKyH]| 4acTula Iepeceder och OX?
a) Hukoraa He nepeceder ocb OX 6)9c B)3c¢c r1)2cC

2. TBepaoe TeNo U3 COCTOSIHUS TOKOSI HAYMHAET BPAIaThCsl BOKPYT OCH €2, pan/c?

Z ¢ yrioBbIM yCKOPEHUEM, NMPOCKIHsI KOTOPOTO U3MCHSETCS BO Bpe- o |
MEHH, KaK MOoKa3aHo Ha rpaduke. B kakoil MOMEHT BpeMeHH yTiioBas v 1|0—
CKOPOCTb BpAILIEHHUS TeJla JOCTUTHET MAaKCUMAIbHOU BEJIMUMHBI? 0 [ | > §_4 1618 t ¢
a)2c -2 \\ /
06)9c ) .

B) 10 ¢
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T') HEJIb3sl ONPEAEIUTh TOYHO
v 3. 3-3a HEHCIIPaBHOCTH MOTOpa BEIMYMHA CKOPOCTH aBTOMOOWIISI CHHY-
COUJANIBHO N3MEHSIACh BO BPEMEHH, KaK I10Ka3aHO Ha rpauKe 3aBUCH-
MocTu V(t). B HEeKOTOpBIii MOMEHT ITOIbEMA 10 YYACTKY JYTH Pe3yIbTH-
4t 1, ¢ DYIOIIas BCeX CHII, ICHCTBYIOIMX HA aBTOMOOWIb, Oblia HanpasieHa
TaK, KaK I0Ka3aHO Ha PUCYHKE. YKa)KUT€ ATOT MOMEHT BpeMEHU?
a)ti O0)to B)t3 T)tsy 1) HET TAKOTO MOMEHTa

U, Tx
100 A‘ c
80
60
40
20

4. HeGonpras maiiba Havaia IBMKEHUE 0€3 HavaabHON CKOPOCTH T10 TJIa-
KOH NefstHol Topke u3 Touku A. CONpOoTHUBIEHHE BO3IyXa MPEHEOPEKIMO
D Majo. 3aBUCUMOCTh TOTEHIMAJLHONW SHEPTHUH MIAaHOBl OT KOOPAMHATHI X
E~JF n300paxxeHa Ha rpaguke U(x). B Touke B maii6a, norepss 50% xuneTnye-

CKOM 3HEpruM Mpu CTOJIKHOBEHUH CO CTEHKOM, MmoBepHyJa Haszan. lllaiiba
OCTAaHOBHUTCS B TOUKE ...
0 24 6 8 10xw 4)C 0)E B) D r)F
5. U3 xecTu BeIpe3aau TpH OJUHAKOBBIE IETAIM B BUJE AJUIMICA. [[Be metaim
paspe3aiu rnomnoJiaM BJ0JIb Pa3HbIX OCEH CUMMETPHUH. 3aTEM BCE YACTH OTOJBHU- @
L1 s

HYJIM JAPYT OT Apyra Ha OJIMHAKOBOE PACCTOSIHUE U PACCTABUIIM CUMMETPUYHO
otHocuTenbHo ocu OO' (cMm. puc.). Beibepute mpaBHIIBHOE COOTHOIICHUE
MEX]ly MOMEHTaMHU MHEPLHH TUX JeTaell oTHocuTeNbHO ocu OO,
a) [ <l,=I; 0) I1<ly<Iy B) L =I,<I3 T)IL>I,>1
6. Ha pucyHke mpeacTaBiieH NpsIMOM IIMKJI TEIJIOBOM MAIIMHBI B KOOpAMHATAX
T'-S, rone T —TepMOIAMHAMMYECKAs TeMIIepaTypa, S —OHTPONMS. YKaKUTE
YYaCTKH, Ha KOTOPBIX TEIUIO MOCTYIAeT B padouee TeIo MAIIMHBI OT HarpeBaTeleH,
Y yYaCTKH, [J€ TEIUIO OTAAETCS XOJIOANUIbHUKY:
a) 12, 78 — noctynaert; 34, 56 — otnaercs
0) 23, 45 — moctymaer; 67, 81 — ormaercs
B) 12, 23, 45, 78 — nocrynaer; 34, 56, 67, 81 — otnaercs
r) 12, 23, 34, 45 — moctymaer; 56, 67, 78, 81 — otnaercs
7. DIeKTpUUECKOE MOJI€ CO3/1aHO TOUEUHBIMU 3apsiaamu 1 U Q2. Eciou q1 =

9, 2 4y +q, q2 =—4q, Touka C HAXOMUTCS HA PACCTOSIHUY ¢ OT 3apsiia q| U Ha pac-

©  cTosHMH 2a OT (2, TO BEKTOP HANPSIKEHHOCTH 110114 B Touke C OPHEHTHPO-
BaH B HAMPABJICHUH ...

a)l; 06)2; B)3; 1)4; n)pasen0

a ¢43 2a

8. B anekTpuueckoii cxeme, NOKa3aHHOM Ha pUCYHKE, R, = R, =100M, g, =10 &1 Ry

B, &; =20 B. BHyTpeHHuEe CONPOTUBIICHHUS] UCTOYHUKOB TOKA PaBHBI HYJIIO. e .

KakxoBa BenmnunHa DJIC UCTOYHMKA TOKA g4 M €r0 PACIOJIOKEHHE B LENU, R; ? 4

€CJIM uepe3 pe3ucTop R, mpotekaer Tok 0,5 A crpaBa HaneBo? €1 Ra
A N A -

a) 0) B) r)

9. MarsuTHOE MoJ€e CO3/AaH0 ABYMS JUIMHHBIMU NapaJIICIbHBIMU IPOBOJ- I, 2 I,

HUKaMu ¢ Tokamu I 1 I2, pacrionoKeHHBIME TIEPIIEHAMKYIISPHO TUIOCKO- 5, L la, 0

cru ueprexka. Eciu I, = 211, To BEKTOp B MHIYKIHMH PE3YIbTHPYIOIIETO d L;  2a

[0JIs1 B TOUKE A HaIpaBJIEH ...

a)l; 06)2; B)3; 1)4;, 1) B=0

- o K 10. Ha pucynke n3zo0paxeH rpaduk 3aTyxaromux KojaeOaHHi 3JIeKTPUIECKOro
" 3apsizna Ha KOHJIEHCaTope, OTIHACHIBAEMBIN ypaBHEHUEM
11 if[j\i:j’[)\”?\ q(r)= Aosz’ sin (w7 +¢) . Onpenenure norapudmMuuecknii KodHGULIUECHT 3aTyXa-
0 H—-A .

U i\/2V3Y te Hus O (TorapudM OTHOLICHHS aMILTHTY 1Bl B HAYAIbHBIH MOMEHT BPEMCHH K aM-
TUTUTY 1€ Yepe3 TEPHO/T).
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a)0,5; 06)1; B)0,33; T1)He XBaTaeT JaHHBIX

IlepeyeHb KOHTPOJILHBIX 321aHUI U BONIPOCOB JIJIf1 OlleHKH ¢)OPMHUPOBAHHOCTH KOMIIETEH-
nuu OIIK-1 (koHTpoMpyeMblii HHANKATOP AocTHKeHHsA KomnereHunu OITK-1.2)

1. HaganpHas CKOPOCTb YaCTHULBI PaBHA V, = 8/ +16/ , a yCKOpEeHHE MEHSETCS BO BPEMEHH II0 3a-

KOHY @ =—6t°-i +4t’-j . Uepe3 CKOJIBKO CEKYH]I CKOPOCTh YaCTHIIbl OKAKETCs MEePIEH UKy IIPHOM
ocu OY?

a)lc 06)2c B)16c T1)HHKoOrAa He Oyaer neprneHaAuKyIspHoi OY

2. YacTuna JBMKETCS BJOJNb OKPYKHOCTH C PagMycoM 2 M B COOTBETCTBHM C YpaBHEHHEM

o(t)= 27[(1‘2 —4t+ 6) , TJIe @ — yroJl B pafinaHax, t —BpeMs B CEKyHAax. B MoMeHT t =3 ¢ BennuuHa

HOPMaJIbHOI'O YCKOPEHUs 4aCTUILIBI (B M/ c¢’), paBHa:
a)0 0) 8n B) 87’ r) 3212 v, 4

3. Beanunna (MOIyJIb) CKOPOCTU MaTepUaIbHON TOUKK M , Bce BpeMs ABMKymehcs | />—4 ¢
0 OKPYKHOCTH, MEHSIETCSI CO BPEMEHEM T10 3aKOHY, IToKazaHHOMY Ha puc. 1. Kakomy 0 -
M
y4acTKy 3TOro rpauka COOTBETCTBYIOT yKa3aHHbIE Ha pUC.2 HANIPaBJICHUS CKOPOCTH @
= Puc2 (5 |

V | cuJbl F, IelicTBYyIONIEeH Ha TOUuKy M?

a) 0-1 0)1-2
B) 2-3 r) 34
U e 4. HeGounpimas maitba HaunHaeT ABMKEHUE 0€3 HavyalbHOW CKOPOCTH I10
10044, } TIIJIKOH JeIsTHOM ropke 3 Touku A. COmpoTHBIIEHUE BO3IyXa IpeHeope-
80 B KUMO Mayio. 3aBUCUMOCTb MOTEHLIMAIBHONW YHEPrUH MIaiiObl OT KOOPAU-
60 HaTBl X M300pakeHa Ha rpaduke U(x). Ckopoctp maiider B Touke C
40
0 ¢ Ooublre, yeM B Touke B ...
|
\

0 2 4 6 8 1012xu a)B2pasa 6)B\/Epa3 B)B?p%a r) B 4 pa3a

5. V3 xecTu BbIpe3aM TpU OJWHAKOBBIC JCTAM B BUJE DJLIUIICA.
0

JlBe nmetanu paspe3aid Ha YEThIPEe OJMHAKOBBIC YaCTH. 3aTeM BCe P NN
9acTH OTOJBHHYJIM APYT OT JIpyra Ha OJMHAKOBOE PACCTOSIHUE U ulininriia
paccTaBWIIM CUMMETPUYHO oTHOCUTENBHO ocu OO' (cM. puc.). Bol- 2l << < s
OepuTe TPaBUIBLHOE COOTHOIICHHE MEXIYy MOMEHTaMH HHEPLUH 1 I Iy

3TUX JieTajneil otHocuTenbHOo ocu OO0

a) l,<lL<ly ©) I, <l,=Il, B)IL>L>I I') HE XBaTaeT JaHHbIX

6. Ha pucyHke npencraBieH npsMOW UK TETJIOBOM MAIIMHBI B KOOpAUWHATAX T —S
, rae T —TepMOAMHAMUYECKas TeMIIepaTypa, S—3HTpONHs. YKaXKUTE YYaCTKH, Ha
KOTOPBIX TEIJIO TOCTyMaeT B pabodee Teo MallnHbl OT HarpeBaTeneil, u y4acTKH,
/1€ TEIUIO OTJACTCS XOJIOAUIBbHUKY:

a) 12,41 — nmocrynaer; 23,34 — otnaercs 0) 41-nocrynaer; 23—otaaercs

B) 12 — mocrynaer; 34 — otnaercs r) 12 — moctymaer; 23, 34, 41 — otnaercs

7. DIEKTPUYECKOE TI0JIE CO3JaHO TOYECYHBIMM 3apsaamMu 1 U qo. Ecim q1 = ¢ 4, Tz
- L Jc

+3q, q2 = —2q, paccTosHIEe MEKIY 3apsIaMHu PaBHO d, & OT 2 10 Toukn C  &——0—0 e

paBHO 2a, TO BEKTOp HAIpPSHKEHHOCTH 1oJsA B Touke C OpUEHTHpPOBAH B 4

HaIpPaBJICHUH ...

a)l; 06)2; B)3; 1)4; n)pasen0
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8. B oanmekTpuueckol cxeMe, IOKa3aHHOW Ha puUCYyHKe, R, =R, =100Mm,

il “ g,=10B, &, =20B. BuyTpeHHHE CONIPOTUBICHUS UCTOYHUKOB TOKA PABHBI
€3 4 Hyr0. KakoBo HampaBsileHHE U CHJIa TOKA, MMPOTEKAIOIIET0 Yepe3 UCTOYHUK
' P TOKa &,, €CIM 4Yepes pe3ucrop R, mporekaer Tok 0,5 A cnipasa Haneso?
b fa a) 1 A; cnesa HanpaBo 0) 2 A; ctipaBa HajieBO
- B) TOK HE T€YeT r) 2 A; cieBa HampaBo

9. MarHuTHOE I10JIe CO3aaHO ABYMA JJIMHHBIMU ITapaJUICIIbHBIMU IIPOBOAHUKAMU Il 2 12
¢ tokamu Ii u I, pacronoxeHHBIMH MEPICHINKYSPHO IIOCKOCTH YepTexa. (g, L IA, &
Ecmu I, =11, To BekTOp B HMHIYKIHH Pe3y/IbTHPYIOIIETO OIS B TOUKE A HAIpaB- d 4 Ya
JIEH ...

a)l; 6)2; B)3; 1)4; 1)B=0

10. Ha pucynke n3o0paxeH rpaduk 3aTyxaromux KoJeO0aHui dJIEKTPUIECKOTO 3a-
pA/ia Ha KOHJIEHCATOPE, ONUCHIBAEMbIi ypaBHEHHEM q(t)=Ae " sin(ot +9)

- . Omnpenenure Bpems peakcaiui T (B CeK).
" a)2c¢; 0)4c; B)6cC; T)HeXBaTaeT JaHHBIX

IlepeyeHb KOHTPOJILHBIX 33JaHNUH M BONPOCOB /Il OlleHKH C()OPMUPOBAHHOCTH KOMIIETEH-
nuu OIIK-1 (KoHTposIMpyeMblii HHAMKATOP AocTHKeHus komneTeHnuuu OIIK-1.3)

1. U3 TOUKH ¢ paauycoM-BeKTopoM T, =18 i —81 j Hauana cBoe jBukeHHE vacTuia. Ee ckopocTh

M3MeHseTCs M0 3aKOHy V =2t>-i +9t*-j . Uepe3 ckonbKO CeKyHJI YacTHIla epecedyeT ock OX?
a) Hukoraa He nepeceder ocb OX 6)9c B)3c r1)2cC

€z, pan/c? 2. TBepmoe TeJI0 U3 COCTOSIHUS ITOKOSI HAYMHAET BPAIAThCS BOKPYT OCH
o) | Z ¢ yrJioBBIM YCKOPEHHEM, MPOEKIHUs KOTOPOr0 U3MEHSETCS BO BpE-
o \ 1|0* MEHH, KaK IOKa3aHo Ha rpaduke. B kakoii MOMEHT BpEMEHHU YTIIOBas
| | 2 ),4 1618 t, ¢ CKOPOCTb BpaIllEHUA T€Ja JOCTUTHET MaKCUMAJIbHOW BEJTMYUHBI?
-2 \ / a)2c¢c 06)9c B)10c 1) HETB3S ONPEACTUTh TOYHO
-4 L

3. V3-3a HEHCIIPaBHOCTH MOTOpPA BEJIMYMHA CKOPOCTH aBTOMOOMIIS CUHY-
COUJAJIBHO N3MEHSIACh BO BPEMEHH, KaK I10Ka3aHO Ha Tpa(uKe 3aBUCH-

v

MocTé V(t). B HEKOTOpBIi MOMEHT NOIbEMA 10 YYaCTKY AYTH PE3YJIbTH- =0
pyiomas Bcex Cuil, NEeHCTBYIOIIMX Ha aBTOMOOWIIb, Oblja HallpaBiieHa WL
TaK, KaK I0Ka3aHO Ha PUCYHKE. YKa)KUT€ ITOT MOMEHT BpeMEHU?
a)ti O0)to B)t3 T)tsy 1) HET TAKOTO MOMEHTa

U, I« 4. HeGonbimas mraitba Hayana qBukeHrne 0e3 HauaabHOW CKOPOCTH IO TJa-
100 Al C KOU JiefisTHOM Topke 3 Touku A. COnmpoTHBIIEHHE BO3IyXa MPEHEOPEKUMO
80 D Masio. 3aBUCUMOCTh TOTEHIMAJIBHON SHEPrHH IIalOBl OT KOOPAUHATHI X
js CRNGREN n300paxeHa Ha rpaduke U(x). B Touke B maiiGa, norepss 50% kuHernde-
20 ’ CKOIl PHepruu IpH CTOJKHOBEHUM CO CTEHKOH, mopepHyina Hazax. Illaiiba

OCTAHOBUTCS B TOUKE ...
0 2 4 6 8 10xw 4y C 6)E B) D r) F

5. U3 xecTu BhIpe3aau TpU OJAMHAKOBBIE J€Talu B BUJE dJumca. J[Be aetanu o
paspes3aiy omnojam BI0JIb pa3HbIX 0CEW CUMMETPHUU. 3aTEM BCE YaCTH OTOJIBU- [)
HYJIM APYT OT Apyra Ha OJMHAKOBOE PACCTOSIHUE U PACCTAaBUIU CUMMETPUYHO
otHocutenbHO ocu OO' (cM. puc.). Bribepute mnpaBMIIBHOE COOTHOLICHHE (7

o o [
MEX]ly MOMEHTaMHU MHEPLHH 3TUX JeTaell oTHocuTenbHO ocu OO, “-15 Q‘If Iy
1

a) I, <L=l, 6)L<L<l, B)YL=L<l, T)I>>
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6. Ha pricyHke npeacTaBiieH IpsSMOM [IUKJI TETJIOBOM MaIlIMHBI B KOOpAMHATaxX T — S
, Tne T — TepMOJuHAMUYECKasi TEMIIepaTypa, S—3HTPONUs. YKaKHUTE y4acTKH, Ha
KOTOPBIX TEIUIO MOCTYMaeT B paboduee TeI0 MAIIUHBI OT HArpeBaTeliel, U y9acTKH,
/1€ TEIUIO OTAACTCS XOJIOAUIBbHUKY:

a) 12, 78 — noctynaert; 34, 56 — otgaercs

0) 23, 45 — moctymaer; 67, 81 — ormaercs

B) 12, 23, 45, 78 — nmocrynaet; 34, 56, 67, 81 — otnaercs

r) 12, 23, 34, 45 — moctymaer; 56, 67, 78, 81 — otnaercs

7. DneKTpuuecKoe 1moJie Co3AaHO TOUEUHBIMU 3apsiiamMu (1 U qz2. Eciu q = q, 2 q,
+q, @2 = —4q, Touka C HaXOAUTCS Ha PACCTOSHUMU a OT 3apsija (1 ¥ Ha pac- g, 1
CTOSIHUU 2a OT (2, TO BEKTOP HANPSKEHHOCTHU MoJIst B Touke C OpUEHTUPOBAH
B HAIIPaBJICHUM ...

a)l; 06)2; B)3; r1)4; n)pasen0

8. B oanekrpuueckoil cxeme, IOKa3aHHOH Ha puCyHKe, R, =R, =100wm,

g,=10B, &, =20B. Bayrpennue conpoTHBIEHH HCTOYHUKOB TOKA PABHEI 82 €y
&

nymo. Kakosa Bennunna O/IC HCTOYHMKA TOKA &, U €r0 PacHoj0KEeHUE B

LENH, ECIIU Yepe3 pe3ucTop R, mporekaeT Tok 0,5 A crnpasa HaneBo?

e SR

9. MarauTtHoe 1oJie CO3/1aHO0 IBYMS IJTMHHBIMU MapajieIbHbIMU POBOJI- I, 2 I

HUKaMH ¢ Tokamu 11 1 L2, pacionoKeHHbIMU HEPICHINKYISPHO ILIOCKO- g

ctu ueprexa. Ecmm I, = 211, To BekTOp B MHIYKIHMH Pe3yJIbTHPYIOLIETO a 1, 2a

MOJISl B TOYKE A HaIpaBJIEH ...

a)l; 6)2; B)3; 1)4; 1)B=0

o Ko 10. Ha pucynke nzo0paxkeH rpaduk 3aTyxaronux KoJIeOaHUi AIEKTPUIECKOTO
3apsa Ha KOH/IEHCATOope, OTIHCBHIBAEMBIN ypaBHEHHEM

q(t)=Ae " sin(a,t+¢). Onpenennre norapudmuaeckuii kospduument sary-

>

2,71

xaHus O (Jjorapum OTHOIIECHUS aMIUTUTY/Ibl B HAYaIbHBIH MOMEHT BPEMEHHU K

aMILTUTYI€ Yepe3 Nepuo).

a)0,5; 06)1; B)0,33; T)He XBaTaeT JaHHBIX

IlepeyeHb KOHTPOJIbHBIX 32/1aHUI H BONPOCOB /1JIs1 OLleHKU ¢()OPMUPOBAHHOCTH KOMIIETEH-
nuu OIIK-3 (KoHTposiupyeMblii HHAMKATOP AocTHKeHus komneTeHnuuu OIIK-3.1)

1. HayayipHast CKOpOCTh 4acCTHIBI paBHA V, =81 i —16j , a ycKOpeHHe MeHSeTCsl BO BPEMEHH T10

3aKoHy @ =—6t° -/ +4t>-j . Uepes CKOJIBKO CEKYHJ CKOPOCTh YaCTULIBI OKAKETCs HapajiebHOM ocu
0X?

a)2c¢c 0)3c¢ B)4c r)HuUKOraa He Oyaer mapamieasHoi OX

2. Jluck pagnyca R HaunHaeT BpamaTbcst U3 COCTOSIHUSA MOKOS B TOPH- £z, pan/c?

30HTAJILHOM IJIOCKOCTH BOKPYT OCH Z, MPOXOISIICH MepIeHANKYIISIPHO
€ro IJIOCKOCTH Yepe3 €ro LEHTP. 3aBUCUMOCTbh MPOEKIUU YTIOBOTO
YCKOpEHHsI OT BPEMEHH IMOKa3aHa Ha rpaduke. B kakoit MOMEHT Bpe- S TaN6_ < L0l ¢
MEHU HOPMAaJIbHOE YCKOPEHHE TOYKM Ha Kparo JUCKA JOCTUTHET Mak- -2 | —
CUMaJIbHOW BEJIUYUHBI?

a)llc 6)10c B)5c r1)dc

3. TeHHMCHBIN MSY JIETEI C UMITYyJIbCOM p, B TOPU30HTAIBHOM HAIllpaBJICHUH,

KOT/1a TEHHUCHUCT MPOU3BEI [0 MsIuy pe3Kuil ynap ¢ cpeaneit cuoii 42 H. M3me- P
HHMBIIMICSA MMITyJIbC Ms4a CTaJd paBHbIM p, (MaciuTad yKa3aH Ha PHCYHKeE).

Haiitu Bpems ynapa.
a)0,2c 0)0,3 ¢ B) 0,01 c r) 0,02 ¢ n) 0,1 ¢
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4. lumunanap ¢ maccod m=0,1Kr u ¢ paguycoM R=0,5Mm katutcs 6€3 mMpoCKaIb3bI-

BAHUS M MMEET B HAaYaJbHbIH MOMEHT BpeMEHHU KHMHETH4ecKyro sHepruio 800 Jx.
MowmeHT cun Tpenus coBepuini padory 200 JIx. Kunerndeckas sHeprusi Bpauma- 4
TeJbHOI0 JIBUKECHUS LIMJIUHAPA, POI0JDKAIOLIET0 KaTUThHCS 0€3 MPOCKalb3bIBAHMUS,

CTaJla II0CJI€ 3TOT0 paBHA:

a) 200 JIx 0) 333 JIx B) 600 Ix r) 1000 Tx

5. U3 s)xectu BeIpe3anu TpyU OJMHAKOBBIE JETAIU B BUAE dJuuIiica. J[Be netanu ~ ©

paspe3aiy Ha 4YeThlpe OJUHAKOBBIE YaCTH. 3aTeM BCE YaCTU OTOABUHYIHU ﬂ D ™
JIpyT OT Apyra Ha OJAMHAKOBOE PACCTOSIHUE U PACCTaBUIIU CUMMETPUYHO OT- Q D |
HocutenbHO ocu OO' (cM. puc.). Beibepute mpaBHUIBHOE COOTHOIIEHHE .of s < | S
MEXJly MOMEHTaMHU UHEPLUH 3TUX JieTaneld oTHocuTenbHo ocu 00"
a) He XBaTaeT JaHHbIX ©0) [, >/, >/, B) I, <l,<l, 1)/ <l =1,
6. Ha pucyHke npeacraBieH NpsMOM [IUKII TEIJIOBOM MalllMHbI B KoopaAuHaTax T —S,
rae T —TepMOoAMHAMHYECKas TeMIIepaTypa, S— HTPONUs. YKaXHUTE YIaCTKH, Ha KO-
TOPBIX TEIJIO MOCTyHaeT B paboyee TENO MAIIUMHBI OT HarpeBaTesnei, u y4acTKu, Iie
TEIJI0 OTJAETCS XOJOANIbHUKY:

a) 12, 23 — nmocrymnaert; 34, 41 — otnaercs

0) 12 — moctymnaer; 23, 34, 41 — oTmaercs

B) 23 — moctynaet; 41 — oTmaercs

r) 12 — nocrynaer; 23, 34 — otnaercs

7. DNEeKTpUYECKOE MOJIE CO3/1aHO TOYEUHBIMU 3apsaamu qi 1 qz. Ecnu q1 = — 9 2 4,
d, 42 = —8q, Touka C HAXOAUTCs HA PACCTOSHUY a OT 3apsijia i U Ha PaccTo- L {c . o
SIHUU 2a OT (2, TO BEKTOP HAMPsLDKEHHOCTH 1ol B Touke C OpUEHTHPOBAH B “ ¢4 24
HaIpPAaBJICHUM ...
a)l; 6)2; B)3; 1)4; n)pasen(
R 8. B osnexTpuyeckod cxeme, INOKAa3aHHOM Ha pucyHke, R, =R, =100Owm,
&1 €2 R, €6 =10B, & =5B, & =30B. BHyTpeHHHE CONPOTHBICHUsS HCTOYHHKOB
Rs z
E‘;P‘:'—j; TOKa paBHbI HyJ110. KakoBo HampaBieHue U cuja ToKa, IPOTEKAIOLIETO Yepes3
T R4 pe3ucTop R, eciu yepes pe3uctop R, mporekaet Tok 1,5 A crpasa HaneBo?
1
| I
-— a) 0,5 A; cieBa HampaBo 0) 2 A; cripaBa HaJeBO
B) 2 A; clieBa HampaBo r) 0,5 A; cipaBa HaJleBO

9. MarsuTHOE 10JIE€ CO3/1aHO ABYMS IJIMHHBIMH ITapaJIJICIIbHBIMU IPOBO/- I 2 I

HUKaMu ¢ ToKaMmH I 1 Iz, pacrosio:KeHHbIMU IEPIICHIUKYIIIPHO IIOCKO- @1 1 TA @2
= R

ctu yeprexa. Ecim [} = b, To BekTOp B MHAYKLUU PE3yJIBTUPYIOLIETO a I4 2a

MOJISl B TOYKE A HaIpaBJIEH ...
a)l; 6)2; B)3; 14, n)B=0

oK 10. Ha pucynke n300paxeH rpaguk 3aTyXaromuX KoJIeOaHNu JeKTPUIECKOTOo 3a-
psia Ha KOHIEHCATOpe, ONuchiBaeMblil ypasuenueM q(t)=Ae " sin(wt+¢).
Omnpenenure gorapupmuueckuii kKoddduimeHT 3atyxanus 0 (;morapudm oTHOIIIE-

HUA aMHJII/ITYI[BI B HaYaJILHBIN MOMCHT BpeMeHI/I K aMHJII/ITy,Z[e qepeB HepI/IOI[).
a)0,5; 6)0,25; B)0,167; r)He XBaTaeT JaHHBIX

IlepeyeHb KOHTPOJILHBIX 321aHUI U BONIPOCOB JIJIfl OlleHKH ¢)OPMHUPOBAHHOCTH KOMIIETEH-
nuu OIIK-3 (koHTpoMpyeMblii HHANKATOP AocTHKeHHsA KomneTeHunu OITK-3.2)

T} 1. Paguyc-BeKTOp  4YaCTHIBI ~ M3MEHSETCS BO  BPEMEHHM 10  3aKOHY
7 =2cos(2t)-i —3cos(2t)-j . B MOMeHT BpemMeHH t = | ¢ 4acTHIIa OKa3aIach B TOUKE

A. BoibepuTe rpaBuiIbHOE HAIIPABJIEHUE CKOPOCTH YaCTULIBI B 3TOT MOMEHT BPEMEHH.
a)l ©6)2 B3 14 s
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2. Jlerkuii auck pammyca R HauymHaeT BpamaTbCs B TOPU3OHTAIbHOU 4P, pax

IUIOCKOCTH BOKPYT OCH Z, IPOXOJAIIEH MEePIeHIUKYISIPHO €ro MIOCKO- 4 -

CTH Yepe3 €ro IEHTP. 3aBUCHMOCTD yIJla MOBOPOTA OT BPEMEHH TIOKa3aHa N

Ha rpaduke. Bo CKOIbKO pa3 OTJINYAIOTCS BEIUYMHBI HOPMAJIbHBIX yCKO- ™
pEeHUll TOUKU Ha KParo AUCKA B MOMEHTBI BpeMeHHU t, =2cu t, =7c? TTE 8 10t

a)B3paza  0) mpuOmm3utenbHO B 1,1 pasa B) paBHBI Hy/IO  T) B 9 pa3
— lxra/c 3. Ha TeHHUCHBIN MY, KOTOPBIH JIETET C UMITYJIBCOM P, , Ha KOPOTKOE Bpems At =

I Aﬁz 1 0,1 ¢ moxelicTBOBal IOPBIB BETPA C MOCTOAHHOM cunoil F' = 40 H u uMnynec msya
cTal paBHbIM p, (MacwmITad M HalpaBlIeHUE yKa3zaHbl Ha pucyHke). Kakosa Oblia

BEJIMYMHA UMITYJIbCa p1?
—=5 a)0,5 kr-m/c 0) 43 kr-m/c B) 50 kr-m/c 1) 5 Kr-m/c 1) 7 Kr-m/c
4. Toukmit o6pyd ¢ maccod m=0,1kr u c paauycom

R=0,5m karutcst 6€3 MPOCKaIb3bIBAHUSI C HAYAIBHOU CKOPOCTHIO v=2m/c. Ero

NOTEHIMAbHAsL HHEPrus IOCJe MOJbEMa Ha MAaKCUMAaJIbHYIO
BBICOTY (CM. pUCYHOK) BO3pAacTeT Ha:
a)0,4 Ix 6)03 Ix B)02x r)0,1 Ix
o 5. U3 sxecTu BbIpe3alivd TPpY OJMHAKOBBIE JIETANIA B BUE dJuuIica. [[Be neranu
[) ﬂ D paspe3alii: OfHY - MOoMojaM BAOJIb OCH CUMMETPHH, a BTOPYIO - Ha YEThIpE
OJIMHAKOBbIE YacTU. 3aTeM BCE YaCTU OTOJBUHYJIU JIPYT OT ApYyra Ha OJMHA-
(7 Q D KOBOE PacCTOSIHME U PACCTaBWIIM CUMMETPUUYHO OTHOCUTENBHO ocu OO’ (cM.
O e < _5 < _® ppyc.). Beibepure npaBuiIbHOE COOTHOLICHHE MEXKIY MOMEHTAMH WHEPLUH
L L2 I3 3TUX AeTajeil otHocureabHo ocu O0'.
a) L, <L=1l, 0/l <lL<l, B)L=L<l, 1)>>I
6. Ha pucyHke npencraBieH NpsMOn [UKII TEIJIOBOM MAalllMHbI B KOOpAWHATax T —S
, Tae T — TepMOJIMHAMHUUYECKasi TeMreparypa, S—3HTPONus. YKaKUTE y4acTKH, Ha
KOTOPBIX TEIUIO MOCTYIAET B pabodee Teo MalllMHbI OT HarpeBaTemneH, U y4acTKH, TIe
TEIUIO OTJACTCS XOJIOAUIbHUKY:
a) 12, 31 — mocrynaet; 23 — otmaercst  6) 12 — mocrynaert; 23, 31 — oTmaercs
B) 12 — moctynaet; 31 — otmaercs r) 31 — moctymaer; 23 — oTmaercs
49, 4, ] é 7. DneKTpudecKoe MoJie CO3AaH0 TOUEYHBIMU 3apsiiaMu q1 U qz. Eciu q1 = —q,
@TG)T‘{——S qz2 = +4q, a pacCTossHNE MEXy 3apsAaMu U OT gz A0 Touku C paBHO a, TO BEK-
4 TOp HANPSHKEHHOCTH T0JIA B TouKe C OPUEHTUPOBAH B HAIIPABJICHUH ...
a)l; 6)2; B)3; 1)4; n)pasen(
8. B anekrpuueckoii cxeme, NOKa3aHHOW Ha PUCYHKE, R, =R, =R, =10 Om,

BO3MOXKHYIO

g, =10B, &, =15B, & =20B. BuyTpennue conpoTUBICHNA HCTOYHUKOB

£2 RS
TOKa paBHBI HYJIIO. KaxkoBo HaIlpaBJICHUE U CHJIa TOKa, IIPOTECKAIOIIETO YC- R D I

pes pesuctop R, ? &5 R4
a) 0,5 A; BBepx 0) 0,5 A; BHU3 L
B) 4,5 A; BBepx r) 4,5 A; BHU3

9. MarHuTHOE 1oJie CO3/IaHO ABYMsI JUIMHHBIMU MapaijieIbHbIMHU ITPOBO/I- I
HUKaMHu ¢ Tokamu I1 u o, pacnionoxeHHbIMH NEPIEHIUKYIISIPHO IUIOCKO- Ql
ctu ueprexa. Ecmu I = 2D, To BekTop B MHIYKIMH Pe3yNbTHPYIOIETO
MOJISl B TOYKE A HaIpaBJIEH ...

a)l; 6)2; B)3; 14 n)B=0

10. Ha pucynke n3o06paxeH rpaduk 3aTyXaronmx KojieOaHuH AIeKTPHIECKOTO
3apsiia Ha KOHJEHCATope, ONMMCHIBAEMbIN YpPaBHEHUEM

q(t)=Ae "sin(at+¢). Onpenenure kodppuument 3aryxanns B (B cex ).

a)0,5¢!; 6)1c'; B)0,33c¢!; r)He xBaTaeT JAHHBIX
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IlepeyeHb KOHTPOJIBLHBIX 32JaHNUH M BONPOCOB /IJIl OLleHKH C()OPMUPOBAHHOCTH KOMIIETEH-
nuu OIIK-3 (KoHTposIMpyeMblii HHAMKATOP AocTHKeHus komneTeHnuuu OIIK-3.3)

1. Paguyc-BeKTOp dacTUIbl M3MEHSETCS BO BPEMEHM IO 3aKOHY 4 ]
r=2t>-i +t*-j . B MmoMeHT BpeMeHH t=1 ¢ yacTuia okaszajnach B TOUKe A. [3™ ,:/’72_
Bri0epure npaBuiIbHOE HAaPaBJIEHNE YCKOPEHUS YaCTHULIbI B 9TOT MOMEHT Bpe- AN
MEHHU. NI
a)l 6)2 B3 104 105 z
0z, pac 2. TBepnoe Teno HaYMHAET BpAIIAaThCs BOKPYT OCH Z C YIJIOBOM CKOPO-
2 } ] CTBIO, MPOCKLMUSA KOTOPOM U3MEHSETCSI BO BpDEMEHM, KAK I0Ka3aHO Ha Ipa-
Y R VERAR 10 T ¢uke. Ha kakoif MakCHMaJIbHBIM YTroJ OTHOCUTEIBHO HAYaIbHOTO IMOJIO-
2 4 JKEHUS CMOXKET ITOBEPHYTHCS TEJIO 3@ BCE BPEMs BpalllCHUA?
4 a) 4 pan 0) 21 pan
B) 5 pax r) 9 pan
3. TeHHUCHBIN MAY JIETEN C UMITYJIbCOM P, B TOPU30HTAIBHOM HAIIPABICHHUH, KOT/1a TEH- = I‘Kr-M/c
HUCHCT IIPOU3BEII 10 MUy pe3KUil ynap JummrenbHocThio At =0,1 ¢. I3menuBmumiics um- ﬂﬁl/
IyJbC MsYa CTall paBHBIM p, (MacmTad yka3aH Ha pucyHke). Haiitu cpenHioro cuiry V4
yaapa. ’ﬁl-
a)30H 6) 50 H B) 0,4 H
r) 0,3 H n) 40 H

4. JIBa MajeHbKUX MaCCUBHBIX IIAPUKA 3aKPEIUICHBI HA HEBECOMOM JJIMHHOM CTEP’KHE Ha PacCTos-
HUM 1 APYT 0T apyra. CTepKeHb MOXKET BpalaTbes 0€3 TPEHUs B TOPH30HTAIbHON

I |
r2
MJIOCKOCTH BOKPYT BEPTUKAIBHON OCH, MPOXOASIIEH MOCEPEANHE MEXKY IIapH- Lf:?_—il
(0} C_S)

kamu. CTepikeHb PACKPYTHIIN U3 COCTOSHUS IMOKOS 10 YTJIOBOW CKOPOCTH 1, IIPU

9TOM ObLIa coBepiieHa padora A. lllapuku pa3nBUHYIM CHMMETPHYHO HA PACCTO-

ssHAe 12 = 3r1. JIo KaKo#l yriioBOM CKOPOCTH yNAacTCs PACKPYTHTHh CTEPIKEHb, COBEPIINB TaKyIO Ke
paboty?

1 1
A)m=-01 6)0m=301 B m=v30 TI)o=-—r—o
3 N}

5. U3 5xecTu BeIpe3ajivd TpU OJIMHAKOBBIE JE€TAIU B BUJIE AJUIHIICA. [[BE o

JIeTaIM pa3pe3ain Ha YEeThIpe OJIMHAKOBBIE YACTU. 3aTEM BCE YaCTU S
OTOJIBUHYJIU JIPYT OT JIpyra Ha OJITMHAKOBOE PACCTOSTHUE U PACCTABUIIN 5 S
cuMMeTpuyHO oTHocutenbHO ocu OO' (cM. puc.). BeiGepute mpa- e > —
BWJIbHOE COOTHOIIEHHWE MEXKIy MOMEHTAMU WHEPIHH ITHX JIeTajel Iy I I3

oTHOcuTenbHO ocu 00"

a) l,<lL<ly ©) I, <l,=l, B)IL>L>I I') HE XBaTaeT JaHHbIX

6. Ha pucyHke nmpeacTaBiieH NPSAMOU IIUKJI TEIJIOBOM MallMHbI B KOOpAWUHATax T —S,
rae T — TepMoJuHaAMHUUEcKas TeMIepaTypa, S —IHTPONUs. Y KaXUTe yyacTKU, Ha KOTO-
PBIX TEIUIO MOCTYIAET B paboyee TeJI0 MallHbI OT HarpeBaTeNel, U y4acTKH, T TEIIO0
OT/IAETCS XOJIOAUIbHUKY:

a) 12,23—nocrymnaer; 31—-oTmnaercs 0) 12 — moctymaer; 23,31 — oTnaercs

B) 23 —nocrtynaeT; 31 —otgaercss 1) 12 —noctymnaer; 23 — oTnaercs

7. DNEKTPUUIECKOE MOJIe CO3aHO TOYCYHBIMH 3apsifiamu q1 ¥ Q2. Ecmn q1 =— ¢, 2 q,
g, 92 = —4q, Touka C HaXOAUTCS HA PACCTOSIHUM a OT 3apsja i U Ha paccro- © a 1 IC 3 2a O

SIHUU 2a OT (2, TO BEKTOP HANPsLDKEHHOCTH 1oJisl B Touke C OpUEHTHPOBAH B
HaIpaBJICHUM ...
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a)l; 6)2; B)3; 1)4; n)pasen(

N . R
8. B omekrpuueckoi cxeme, MOKa3aHHOW Ha pucyHke, R, =R, =10 Om, e
1 €,
£, =10B, ¢,=5B, &, =30B. Buyrpenuue COnpoTHBIEHUS MCTOYHHUKOB Rs Ry
TOKa paBHbI HYJI10. KakoBO HampaBieHUE U CUJIa TOKA, IPOTEKAIOIIETO YEPE3 E’:E3 — R |
4
pe3ucTop R, , ecnu uepes pe3ucrop R, mpoTekaer Tok 1,5 A cripaBa HaneBo? T 3
-
a) 1 A; cipaBa HaneBo  0) 2 A; ciipaBa HaJIEBO
B) 1 A; ciieBa HanlpaBo  T) 2 A; cieBa HalpaBo
9. MarHuTHOE 10oJI€ CO3/1aHO0 ABYMS ITUHHBIMU MMapaljIeIbHBIMU TPOBO/- I, 2 I,
HUKaMHU ¢ ToKamu 11 1 I, pacmosioKeHHBIMM HEPHEHINKYIAPHO IIOCKO- L IA_S &
cru yeprexa. Ecam I} = 21, To BeKTOp B MHIYKLUH PE3yIbTHPYIOILETO a 2a
MOJISl B TOYKE A HaIpaBJIEH ...
a)l; 6)2; B)3; 14, n)B=0 K

10. Ha pucynke nzo0pakeH rpaduk 3aTyXarolnux KoJIeOaHNu | AIeKTPHUYECKOTO 3a- 5.4
psiia Ha KOHJICHCATOPe, ONUChIBaeMbli ypasuenneMm g (t)=Ae " sin(wt+¢)

. Onpenenure K03 HUIMEHT 3aTyxaHus B (B cex ).
a)0,5¢!; 6)0,25¢!; B)0,167c!'; T)He XBaTaeT JaHHBIX

4 cemecTp

IlepeyeHb KOHTPOJILHBIX 33JaHNUH M BONPOCOB /IJI OlIeHKH C()OPMUPOBAHHOCTH KOMIIETEH-
nuu OIIK-1 (KoHTposIMpyeMblii HHAMKATOP AocTHKeHus komneTenuuu OIIK-1.1)

1. B ombite FOHra paccrosiHue MeXIy OTBEPCTHSMH d, a PACCTOSHUE OT OTBEPCTHIA O dKpaHa /.
OnpenenuTtb NOJOKEHUE M-0l CBETIION MOJIOCHI, €CIH OTBEPCTHUSI OCBEUIEHBl MOHOXPOMAaTHYECKUM
CBETOM C JIMHOU BOJIHBI A. [ =1 M; d =1 Mm; m = 2; L = 0,5 mxm. OTBET JaTh B MM.

2. ToueuHbIit HICTOYHUK CBETA (C ATUHOM BOIHBI A) paCIONIOKEH HA PACCTOSIHUY @ Tiepe]] AuadparMoin
C KpyIJIbIM OTBEpCTHEM AuaMeTpa d, OTKpbiBatouM m 30H Openend. PacctosHue ot nuadparmsl 10
tTouku HabmroneHus b. Onpenenute d (B MM). a =2 m; b =2 m; m = 1; L = 0,5 mxm. OTBET AaTh B MM.
3. OnpenenuTs IIMHY BOJHBI (DOTOHA, UMITYJIHC KOTOPOTO paBEH MMITYJIbCY JIEKTPOHA, IBUTAIOIIIE-
rocs co ckopocthio v = 100M/c. OTBET IaTh B MKM.

4. Ha noBepxHocTH cTekna (n, = 1,5) HaxoauTcs MJIEHKA ¢ MOKa3aTeneM npeiaomieHus n. Ha Hee

MajaeT CBET C JJIMHOM BOJHBI A MO YIJIOM O K HOpManu. Haiitu A (B MKM), €CJIH TPH MUHUMATHHOU
TOJIIIUHE TUICHKU d OTPa)KEHHBIN CBET MakcuMainbHO ycuieH. n = 1,3; a=30°; d = 0,1 mxm. OTBeT
JIaTh B MKM.

5. UepHoe teno Haxogutces npu temmneparype Ti. [Ipu ocTeiBaHUM Tena AJIMHA BOJHBI, COOTBETCTBY-
I0Iasl MAaKCUMYMY CHEKTPAIbHON TUIOTHOCTH SHEPTreTHYECKON CBETUMOCTH, M3MEHUJAch Ha AM.
Onpenenuth Temneparypy T2 1o kotopoit Teno oxmanunock. (Oteer gath B °C). T1 = 9000K; AL =
1,5 MeM; b=2,9-10" m-K; 6 = 5,67-107% Br/(M?K?).

6. MukpouacTuia ¢ Maccoi m | 3apsiioM  YCKOpPEHa pa3HOCTbIO MOTEHIIMANIOB AQ U3 COCTOSHHUS

. . o 34

nokosi. Halitn mmny Bonmubl ae Bpoiins sToit Mukpodactuns! (B om). Hpunsats A =10"" Tx-c;

m=6,4-102" xr; q=3,2-107" Ki; Ap=2 B.

7. MukpodacTuna ¢ Maccod m HaxOIUTCA B OJHOMEPHOU MPAMOYIOJIbHON NOTCHIUAIBHOU SME C

0OECKOHEYHO BBICOKMMHM CTEHKaMHU IIUPHUHOHN a. Pa3pelieHHble 3HAYEHMS] YHEPTHH MUKPOUYACTHUIIBI
2322

n h'n

ompenenstores popmynoit E = >

, rae n=1,2,3... DHeprus MUKpO4acTULbl HA TPETHEM BO3-

2ma
OyxneHHoM ypoBHe paBHa E=48 3B. Haiitu sHepruto uznydennoro ¢otona (B 3B) npu nepexone
MHUKPOYACTHUIIBI B OCHOBHOE COCTOSIHHUE.

8. Illupuna 3anpenieHHOM 30Hb!I y anmasza AE=7 3B. IlepBonauanbsHas Temneparypa anmasza 0°C. Jlo
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Kakoil Temriepatypsl (B °C) ero Harpeiu, eciid ero 3JIeKTPOnpoBOIHOCTE Bo3pocia B 400 paz? Ilo-
crosinHas bonbrmana k = 1,38-10723 /K.

9. YacTHIla HAXOAUTCSA B OJJHOMEPHON NPAMOYTOJIbHOM MOTEHIMANBLHOMN siMe mupuHOi a = 2-107 M

. 27X
¢ OECKOHEYHBIMH CTCHKaMu. BoiHOBas ()YHKIMS MHKpPOYACTHIBI WMeeT Bui Y = Asin——.

a
HaiiTn MakcuManbHOe pacCTOSTHHE MEX1y TOYKaMH (B HM), B KOTOPBIX BEPOSITHOCTh OOHAPYKEHHUS
YaCTUIbl MAKCUMaJIbHA.
10. DHepreTUyeckHii BBIXOJ PEAKLUHU JEICHUS sApa HEKOTOPOro HectabmibHOro m3ortoma Eg.
Ckonbko teria (B ) BBIISINIOCH 32 BpeMs t, €CIM NepBOHAYAIBHOE YUCIIO SZIEp 3TOr0 M30TOoMNa
No, a mocTosiHHas pacnafa pasHa A. Eg = 100 MaB; No=4-10'; 2=0,08 ¢!; t=2 mu=.

IlepeyeHb KOHTPOJILHBIX 33JaHNUH M BONPOCOB /Il OlleHKH C()OPMUPOBAHHOCTH KOMIIETEH-
nuu OIIK-1 (KoHTposIMpyeMblii HHAMKATOP AocTHKeHus komneTenuuu OIIK-1.2)

1. B ombite FOHra paccrosiHue MeXIy OTBEPCTHSMH d, a PACCTOSHUE OT OTBEPCTHI O dKpaHa /.
Onpenenuthb MOJIOKEHUE 7-0M TEMHOM MOJIOCHI, €CIM OTBEPCTUS OCBEIIEHBI MOHOXPOMAaTHYECKUM
CBETOM C JIUHOU BOJIHBI A. [ =1 M; d =1 Mm; m = 2; L = 0,5 mxM. OTBET JaTh B MM.

2. Ha skpaH ¢ KpyIJIbIM OTBEPCTHEM PAIUyCOM ¥ HOPMAJIbHO MajlaeT napasuieIbHbli My4OK MOHOXPO-
MaTHYECKOTO CBETa ¢ IITMHOM BOMHBI A=0,5 MkM. [Ipr kakoM MUHUMAJILHOM 7 B LIGHTpE audpakiiu-
OHHOM KapTUHBI HA PACCTOSIHUM b = 2 M OT OTBEPCTUSI MOKHO HAOIONaTh MUHUMYM OCBEIIICHHOCTH ?
OTBeT JaTh B MM.

3. ®OTOANEKTPOHBI, BBIPHIBAEMbIE C TOBEPXHOCTH METaJlIa, MOJHOCTHIO 33€P>KUBAIOTCS TIPU MPHU-
noxeHun ooparHoro HanpsikeHus: U= 1 B. ®otoaddexT a1t 3Toro MeTania HaduHASTCs TIPU 9acTOTe
TaJaIoIIEro MOHOXPOMATHUYECKOTo cBeTa Vo = 10" I'i. OnpeienuTe 4acTOTy IPUMEHSEMOTO U3Tyde-
HUSL.

4. [lydok cBeTa, HAYIIMH B BO3yX€E, MaJa€T HA IOBEPXHOCTH JKUJIKOCTH 1o yriioM 0.=42° Omnpene-
JIUTH YTOJI IPEIOMIICHUS ITy4Ka, €CJIM OTPAKEHHBIHN My4OK MOJTHOCTHIO MOJSPU30BaH.

5. Ha CKOJIBKO YBETUYHTCS YHEPreTHUECKasi CBETUMOCTh a0COTIOTHO YEPHOTO TEJa, €CIIH €ro TeMIIe-
parypy yBeauuuth Ha X%. (OTBeT math B %). X = 3%; b = 2,9-10° Mm'K; 6 = 5,67-10 Br/(M*K?).
OtBeT 1aTh B NPOILICHTAX.

6. DIIEKTPOH HAXOUTCS HA TPEThel OOPOBCKOW OpOUTE aToMa, paanyc Kotopoit I = 0,24 am. Haiitu

. -34 _

AnmuHy BONHBI e Bpoiins storo snekrpona (B um). [punats A =107" JIx-c; m=9,1-103! kr.

7. MukpouacTuna ¢ Maccod m HaxOIUTCA B OJHOMEPHOU MPAMOYIOJIbHON NOTCHIUMAIBHOU SME C

0ECKOHEUHO BBICOKMMM CTEHKAMHU IIUPUHOW a. Pa3perieHHble 3HaU€HMs] YHEPTUU MUKPOUYACTHUIIBI
232 2

n"h'n

onpezensiorcs popmynoit E = >

, e n=1,2,3... Haxonsice B OCHOBHOM COCTOSIHUM, MUKPO-
2ma

yacTtuna nornotuna ¢oton ¢ s3ueprueit E=30 3B u mepenuia B TpeThe BO30YKICHHOE COCTOSHUE.

Haiitu HaumeHbIMii UMITYJIbC (POTOHA, KOTOPBIM MOKET OBITh U3JIY4€H 3TOH YacTUIEH.

8. Haiitu mmpuHy 3anpenieHHoN 30Hbl Y COOCTBEHHOTO MOJTYIPOBOAHNKA, €CJIM HATyPaJIbHBIN JIOTa-

pudm ero ynensHoii nposogumocty (In ) npu marpesanuu ot 0 °C o +10 °C yBenuuuics Ha n =

6? Iocrosauas Bonpimana k=1,38-1072% /K.

-1/
9. MukpouacTuiia UMeeT C(EpPHUECKM CHMMMETPHYHYIO BOJHOBYIO Qynkimioo Y = Ae  , rme

A =——, a = 10" M. Onpenenuts paccTosHME I OT Hauana KOOPAUHAT (B HM) JI0 TOUKH, TJIE
NEOR
00beMHas MIIOTHOCTh BEPOATHOCTH HAXOKIEHUS MUKPOUACTHIIL! paBHa 81077 M3

10. DHepreTHdecKuil BBIXOJl PEAKIMM JEJECHHUS sipa HEKOTOPOro HeCcTaOmiIbHOro m30Toma Eg.
Ckonpko Tema (B [[) BeIIEIHIOCH 32 BpeMsl t, €CITU MEePBOHAYAIBHOE YUCIIO SIIepP ITOT0 U30TOIa
No, a cpesiHee BpeMs )KH3HH sapa paBHO T.  Ep=100 MaB; No=4-10'%; © = 5 mun; t=2 muH.
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IlepeyeHb KOHTPOJIBLHBIX 33JaHNUH M BONPOCOB /IJIl OlleHKH C()OPMUPOBAHHOCTH KOMIIETEH-
uuu OIIK-1 (KoHTposIMpyeMblii HHAMKATOP AocTHKeHus komneTeHnnuuu OIIK-1.3)

1. B oneite FOHTa paccTosiHie MeXly OTBEPCTUAMH d, @ paCCTOSIHUE OT OTBEPCTHi 10 KpaHa /. Ot-
BEPCTHUS OCBELICHB MOHOXPOMAaTHUECKUM CBETOM C JUTMHOM BOJIHBI A. [lluprna nnTepdepeHmonnon
noJiockl Ax. OnpefeuTh pacCTOSTHUE OT OTBEPCTHSI 10 3KpaHa. d = 1 mm; Ax = 1 mm; A = 0,4 MKM™.

2. Onpenenute HoMep m-i 30HbI dpeHens, ecnu paanycel m-i u (m — 1)-i 300 @penens A1 mioc-

KOT'O BOJIHOBOTO ()DOHTA PABHEI f; U f, COOTBETCTBEHHO. [, =2 MM; f, = 3 Mm.

3. ®oton ¢ anuHOK BosHBI A = 100 HM BBIpBIBAET U3 METAJUIa HEPEISATUBUCTCKUN MIEKTpoH. Yemy
paBHa paboTa BEIXO/A JUIS ATOTO METaslIa, €CU dIEKTPOH BBIIETAeT ¢ UMIyibcoM P = 10724 kr-m/c?
Ortser nats B 3B.

4. JIBa napajuie/IbHBIX CBETOBBIX IIy4yKa, OTCTOSILIME APYT OT APYyra Ha PacCTOSHUU
d, majiatoT HOpMaJIbHO Ha Npu3My ¢ yriioM o. [Toka3zarens npenomieHus Marepuaia o
npu3Msl 7. ONTHYECKas pa3HOCTh X0/l 3TUX ITyYKOB HA BBIXOJE M3 IPU3MBI paBHA |d
A. Onpenenuts yroa nmpusmbl. d =1 ecm; n=1,5; A= 1,5 cm.

5. Onpenenuth AMaMETp HUTU Hakaja 3JEKTPUUYECKOM JIaMIIbl, €CJIM MOLIHOCTH
IEKTPUUYECKOTO TOKA, MUTAIOILEro JIaMIy paBHa P, nuHa Huty — /, Temneparypa — 7. Caurars, 4to
U3JTy4YEeHHUE HUTH COOTBETCTBYET U3IYUECHHUIO a0COMOTHO uepHoro tena. P=950 Br; /=12 cm; 7=3000
K; b=2,9-10" m'K; 6=5,67-10"® Br/(M*K*). OTBeT 1aTh B MM.

6. DIeKTpOH HaXOAMUTCS Ha TpeTbell OOPOBCKOM opbuTe aToMa, paauyc kotopoi I =0,24 um. Bo
CKOJIBKO Pa3 YMEHBIIUTCS KMHETUYECKas SHEPIrHsl 3TOro 3JEKTPOHA IPU MEPEeXoje Ha YETBEPTYIO

34 B
op6uty? Mpunsts A =10"" JIx-c; m=9,1-107! kr.
7. Pa3pelnieHnble 3Ha4EHUs] SHEPTHH OJTHOMEPHOTO KBAHTOBOIO FAPMOHHMYECKOTO OCIMILIATOPA OTIpe-

TENSIOTCst PopMyTIoit En =l n+ E h(DO ,tne n=0, 1, 2, 3... Haxomsch B OCHOBHOM COCTOSIHHUH, OC-

LIATOP MOrIoTHI (oToH ¢ sHeprueir E=9 5B u okasaicst BO BTOpoM BO30YKICHHOM COCTOSTHHH.
Haiitn HanGonpuIyo 1auHy BOJIHBI (POTOHA (B HM), KOTOPBIM MOXET OBITh M3IY4YEeH 3TUM OCLIMILIS-

> Txec.

8. Ha xakoM paccrostHuu (B 3B) OT HUKHETO ypOBHS 30HBI IPOBOAMMOCTH JIEXKUT ypoBeHb DepMu B
COOCTBEHHOM HOJIYIIPOBOJHUKE, €CIIH AIEKTPOIPOBOJHOCTh 3TOrO MOJIYNPOBOJHHUKA IIPU HarpeBa-
uuu ot 0°C 10 +10°C Bo3pacraer B n=>5 pas? [loctosunas bonbumana k = 1,38-1072° /K.

topom. Ilocrosnuas [Tnanka h = 6,63-10

9. BonHoBass (QYHKIMS MUKPOYACTHIIBI C Maccoii m umeer Bum: | = Ae ™ Sin(By)COS(yZ).

Haiitu nonnyto Hepruto yactuiibl (B 3B), cunTas NoTeHUUATBbHYIO SHEPTUIO paBHOU HYJHO0. [[pUHATH
h=10""* Jix-c; m=2,5-102% kr; 0=4-10'" m'; B=6-10' m'; y=3-10'" M.

10. ITpu pacnaze siaep paaroakKTUBHOTO U30TONA BhIAEIMI0Ch Q Teruia 3a Bpems t. [leppoHavyaibHOE
qucio saep 3Toro uzoromna No, a MOCTOSTHHASA pacmnaaa paBHa A. HaliTu sHepreTudeckuii BBIXO (B
M>5B) peakuun aenenus ogHoro siapa. Q=0,2 JIx; No=4-10'% 1=0,05 ¢'; t=2 mum.

IlepeyeHb KOHTPOJILHBIX 321aHUI U BONIPOCOB JIJIf1 OlleHKH ¢)OPMHUPOBAHHOCTH KOMIIETEH-
nuu OIIK-3 (koHTpoMpyeMblii HHANKATOP AocTHKeHHsA KomneTenunu OITK-3.1)

1. B onbite FOHra Ha yTH OTHOTO U3 MHTEPHEPUPYIOMUX JTyUYeH TEPICHAUKYIIPHO K HEMY TIOMe-
CTUJIM TOHKYIO CTEKJIIHHYIO TUIACTMHKY C TToKa3aresnem npesnomiienus n = 1,5. [lpu 3Tom nentpaib-
Has CBETJIas MOJI0ca CMECTUIIACh Ha m monoc. JmuHa BoHb! A. Haiith TonmuHy niacTuHKH. m = 4;
A =0,5 mxMm. OTBET 1aTh B MKM.

2. Onpenenure AnmuHy [ AUQPPAKIMOHHON pemeTku ¢ N IITPUXaMu, €CIId YTy () COOTBETCTBYET
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MaKCHUMYM 7-0TO TOPSIKA JIJIT MOHOXPOMAaTUYECKOTO CBETa C JUTMHOW BOJHBI A. ¢=30°; m = 2; A =

0.5 mxm; N =2-10". OTBer 1aTh B CM.

3. ®oton ¢ ’reprueit E = 1 M»aB paccesics Ha mepBoHadaibHO MOKOSIIIEMCS CBOOOTHOM JIEKTPOHE.
Omnpenenurte yroi paccestHusl pOTOHA, €CIU JITTMHA BOJIHBI paccestHHOro ()OTOHA OKa3anach paBHOU
KOMITOHOBCKOM JIJTMHE BOJIHBI.

4. Onpenenurte CTENEHb MOJISIPU3AIMU YaCTUYHO MOJISPU30BAHHOTO CBETA, €CJIM aMILIUTY/Aa CBETO-
BOT'0 BEKTOpa, COOTBETCTBYIOIIAasi MAKCUMAJIbHON MHTEHCUBHOCTH CBETA, B N pa3 00JIbIIIEe AMILITUTY/IBL,
COOTBETCTBYIOIIEH €r0 MUHUMAJIbHOW MHTEHCUBHOCTH. N = 3.

5. Kakoli MOTOK 3HEpruu MojaydyaeT KOMHATa yepe3 OTKPBITYIO ABEPIlYy NIEYH B KOTOPOU MOAIepKUBa-
etcs remneparypa 77 Pazmep nBepiisl axd. CauTarh, 4TO OTBEPCTHE MTEYH HU3Ty4YaeT KaK YePHOE TEJIO.
a=12cm;d=17 em; T=900 K; b=2,9-10" m'K; 6 = 5,67-10°% Br/(M’K?).

-t/
6. BostHOBas (hyHKIIMSI MUKPOYACTHUIIBI UIMEET BUJ y = —€ "'“ Irhe r — paccTOSHME OT YACTHIIBI [0
I

Hauana koopauHat; oo = 1071 m; A =,/|—— . Onpenenuts 06beMHYIO TIIOTHOCTh BEPOSTHOCTH
21

HaXO0XJACHUS 3TOW YaCTUIIbI HA PACCTOSIHUU T = 2- 107'° M oT Havana KOOpJMUHAT.

7. B HEKOTOPOM BOAOPOIOMOJO0HOM aTOME 3JIEKTPOH MOXKET UMETh pa3pelleHHbIC 3HAYCHUS SHEP-

__[E|

ruy, onpenensemsie Gopmynoit E = ——, e n=1, 2, 3... Haiitu HanGoJb1uyto YacTory (hoToHa
n

u3 cepun IlamieHa crekTpa u3IydeHHs 3Toro aroma. Ilocrosunas [Inanka h=6,63-107* Ix-c. Ei =

54,4 3B.
8. llluprHa 3anmpereHHoil 30HbI IOy IpOBOAHNKA p-Tuma paBHa AE,=1 3B. AkuentopHsie ypoBHH

nexart Ha paccrostand AE, 0,01 5B Bbie BasieHTHO# 30HBI. KOHIIGHTpaIs OCHOBHBIX HOCHTEIIEH

3apsiia B TAKOM IIOJIYIIPOBOIHUKE IIpU HU3KOM Temreparype T1 paBHa ni. HaliTu koHIeHTpanuto aro-
MOB npuMecu. CUUTaTh, YTO BAJICHTHOCTh aTOMAa IIPUMECH Ha €IMHUILY MEHBIIE BAJICHTHOCTH IOJTY-
nposojHuka. [TocrosuHas Bonbrmana k=1,38-1072 Ix/K; T1=30 K; n;=10""m">.

—oax—PBy-yz

9. BosHOBast (pyHKIMsE MEUKPOYACTHIBI C MAcCOi m umeet BuI: \J = Ae . Haiitn nonnyro

o -34
SHEPryI0 YacTHII (B 5B), cuMTas NOTEHIHANBHYIO SHepruio paBHoil U=8 5B. ITpunsats /i =10

Jx-c; m=2,5-10"2° xr; a=4-10"" m!; B=5-10" m!; y =2-10"0 M.
10. PagnoakTuBHBIN 00paser], CoAepKaluii U30TOI C TIEPHOIOM TTosrypacnaaa T, moMecTHIu B rep-
MeTHYHBIA cocyn. Yepes kakoe Bpemsa t, B oOpasue ocranercs 40% paaMOaKTHBHBIX ANEP 3TOTO

n3oroma? T = 2 MuH.

IlepeyeHb KOHTPOJILHBIX 33JaHNUH M BONPOCOB /Il OlIeHKH C()OPMUPOBAHHOCTH KOMIIETEH-
nuu OIIK-3 (KoHTposIMpyeMblii HHAMKATOP AocTHKeHus komneTeHnuuu OIIK-3.2)

1. Ha miiockonapaiienbHy0 IIEHKY € MOKa3aTeIeM MPeIOMIICHHS 1, HAXOAIIYI0CsS B BO3JlyXe, Ma-
JlaeT HOPMAJIBHO MyYOK Jry4eit 6enoro cBeta. [Ipu kakoil HAMMEHBIIEH TOJIIMHE TIJICHKH OTPayKeH-
HBI CBET C JUTMHOM BOJHBI A, OKQXKETCSl MaKCUMalIbHO ycriieHHbIM? A=0,5 Mxm; n=1,3. OTBeT 1ath B
MKM.

2. Onpenenute pa3penaronryo CrocoOHOCTh TUMPAKITMOHHONW PEIIETKH, €CJIM OHA B MEPBOM II0-
pSAKE pa3pelaeT ABe CleKTpalbHbIe JIMHUM ¢ A1 U A2. A1 = 0,396 MxMm; A2 = 0,4 MKM.

3. ®oton ¢ sHeprueit E=0,1 MaB paccesiicst Ha mepBoHaYaIbHO IMOKOSIIIIEMCSI CBOOOTHOM DIICKTPOHE.
Onpenennre KHHETHYECKYIO SHEPTHIO AJIEKTPOHA OTNIAauH, €CIU JUTMHA BOJHBI paccestHHOro poToHA
n3Menmnack Ha Xx=10%. OTBeT gath B K3B.

4. [TnockoBbINyKJIas JIMH3A PallyCOM KPUBU3HBI R BBITYKJIOW CTOPOHOM JIE)KUT Ha CTEKJITHHOM IljIa-
cTuHKe. Paanyc m-0ro TeMHOTO KOJIbLIA B OTPAKEHHOM cBeTe 7. OnpenenuTs MOpsAKOBBI HOMED
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KOJIbIIa, €CJIM JJIMHA BOJIHBI MAJIAI0IIEr0 MOHOXpOMAaTHIecKoro ceeta A. A = 0,4 Mkm; R =3 M; 7 =
1,9 mm. 2=0,4 mxm; R=3 M; r = 2,1 mm.
5. MoniHOCTh M3JIy4YeHHS IIapa paauycoM R mpu HEKOTOpOW MOCTOSHHOW Temmeparype paBeH P.

Haiitu Ty Temnieparypy T, cauTas map cepbiM TeIoM ¢ K03(PPUIIUEHTOM YepHOTHI dr. R =15 cm; P
=0,8 kB1; 0, =0,2; b=2,9-10° M'K; 6 = 5,67-10 Br/(M?>K*). OTBeT nath B K.

o —r/ o
6. BonHOBas (yHKIHS HEKOTOPOW YacTUIbl nMeeT Bux Y = Ae "% rme r — paccTostHEe OT 3TOM

YaCTHUIIbI 0 Hauajga KOOPAUHAT; oL = 2- 107'° M. Ha xakom YIQJICHUH T OT Havajla KOOpAUHAT (B HM)
BEPOATHOCTh HAXOKICHHSI MUKPOYACTULIbI MaKCHUMallbHa?

7. B HEKOTOPOM BOAOPOIOMOJO0HOM aTOME 3JIEKTPOH MOXKET UMETh pa3pelleHHbIC 3HAYCHUS dHEP-

i [E,|
ruu, onpezensiemsie popmynoir E = —— ,raen=1,2,3.. Bo cKoJbKO pa3 MUHHMAaJIbHAs Ya-
n

crota gotoHa u3 cepuu Jlaitmana O6oJbIle MaKCUMaJIbHOW 4acTOTHl (oTOHA U3 cepun banbpmepa B
CIEKTPE U3IIyYEHUs ITOro aroma’?

8. Pacnipenenenne ®epmu-/lupaka miig 3J€KTPOHHOTO Ta3za B Metaiiax npu temneparype T=0 K 3a-

naercs popmynoii: dn = A~ EdE . Haiitu <E3> cpeaHee 3HauYeHUe KyOa SHEpruu >JIEKTPOHA U3
30HBI TIPOBOAMMOCTH npoBoanuka npu T=0 K. Dueprus ®epmu mertamna pasaa E o= 4 3B.
9. BonHoBas QyHKIMA MUKPOYACTHUIIBI ¢ Maccoil m umeeT Bua: Y = Ae ™ sin (By) coS (yz) . Ku-

HETHYECKas SHeprust yacTuibl pasHa E. Haiitn maccy wactunpr. [punsts i = 107 Jbx-c; E=55B;
a=4-10" M1, B=7-10"" m1;y=2-10"" mL.

10. PagnoakTuBHBIN 00paser], CoOAepKaluidi U30TOI C TIEPHOIOM TTosrypacnaaa T, moMecTUIu B rep-
MeTHYHBIHA cocyn. Yepes kakoe Bpems t, pacmazercs 40% paanoakTuBHBIX saep 5Toro uzorona? T

=2 MHH.

IlepeyeHb KOHTPOJIBLHBIX 33JaHNUH M BONPOCOB /IJIl OlleHKH C()OPMUPOBAHHOCTH KOMIIETEH-
nuu OIIK-3 (KoHTposIMpyeMblii HHAMKATOP AocTHKeHus kKomneTeHnuuu OIIK-3.3)

1. Ha nimockonapaiiensHyo MISHKY TOJIIIMHON d ¢ TIOKa3zaTeleM MpeloMIICHHs /1, HaXOAAIIYI0Cs B
BO3/1yX€E, MaJaeT MO YIJIOM O MapaJuIeIbHbIM My4oK Jiyueil 6emoro ceera. OnpeaeauTs Npu KakoM
yIJIE 0L OTPaKEHHBIN CBET HanOoJiee CIIIbHO OKpacuTcs B cuHUi cBeT (A = 0,5 Mkm). n = 1,3; d
=0,1 MxMm.

2. 3a y3KOH 111eJIbI0, HAa KOTOPYIO MaJaeT HOPMAJIbHO IJIOCKAasi MOHOXPOMAaTHYECKasi BOJIHA, HA DKpaHe
HabOIronaeTcst AU paKkIuoHHAs KapTUHA, IPUYEM KOOPAMHATHI TPEX COCENHUX MIAaBHBIX MUHUMYMOB
paBHBI X,,X,,X, . HaliTu koopauHary ciaenyromero MuHumyma. x;=10 Mm, x2 =12 MMm;  x3=16 mm.

OTBeT JaTh B MM.

3. doton ¢ yacroroit v=10'" ' paccesics Ha IepBOHAYATLHO OKOUBIIEMCS IEKTPOHE, H HPU STOM
yactoTa u3MeHuinack Ha x=10%. Onpenenure yron paccesHus (GoToHa.

4. EcTeCTBEHHBIN CBET C UHTEHCUBHOCTBIO /o MPOXOIUT MTOCIIENOBATENBHO MOJIIPU3ATOP U aHAJINU3a-
TOp. YroJl MeXy IUIOCKOCTSIMM NOJIIPU3aTOPa M aHAIM3aTopa paseH oL = 50°. Bo ckosibko pa3 yMeHb-
IIMJIACh MHTEHCUBHOCTD CBETA? Ty
5. Inomane, orpaHuueHHast rpaUKOM CIEKTPaJIbHOM IUNIOTHOCTH SHEPreTUYECKOM h
CBETUMOCTH 7o,r YEPHOTO TEJIA, IPH NEPEXOAE OT TEPMOAUHAMUYECKON TEMIIEPATYPBI

T x Temneparype 7> yBenuuuiach B n pa3. Bo ckonbpko pa3 Bozpocia Temneparypa?

n=28l. @

. X
6. BonHoBast GyHKIMS HEKOTOPO# YaCTUIIBI KMEET BUA Y = A SIN—, T/Ie MIUPHHA MBI a
a

=2-10" m. Mcione3ys ycaoBHe HOPMHPOBKH, ONpeeanTe KodQpuuueHT A.
7. B  Hekoropom arome  KOH(Urypauus  SJCKTPOHHBIX  OOOJIOYEK  HMEEeT  BHJ:
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1522s%p%3s2p®d!%4s?p®d! ' 55%p®. Ompenenuts MakcUManbHYIO BO3MOXKHYIO BEIMYHHY CYMMapHOM
IMPpOCKIMHU OpGI/ITaJILHLIX MOMCHTOB HUMITYJIbCa BCCX €TO 3JICKTPOHOB HA BBIACICHHOC HAITPABJICHUC.

Tpussts 7 =107* Jix-c.
8. Pacnipenenenune @epmu-/lupaka miig 3J€KTPOHHOTO ra3za B Metaiiax npu temneparype T=0 K 3a-

2
naetcs popmysoit: dn = A~EE . Haiiru \ /<E12 > / <E3> ISl CBOOOJIHBIX DJICKTPOHOB U3 30HBI

IIPOBOAMMOCTH NpoBoaHuKa pu T=0 K.

9. BonHoBast GyHKIMA MUKPOYACTHIIBI ¢ MacCOi m umeeT Bua: Y = A exp (—iOLX + 1By ) cos (’YZ)
, The 1 — MHuMas equHuIa. Kunetndeckas sHeprus yactuibl paBHa E. Haiitu maccy wactumsl. [pu-
aars A =107 Ix-c; E=59B; a=8-10" M ; B =6-10""m"; y=2.10"" ",

10. B d-mogo60109ke HEKOTOPOH MOTHOCTHIO 3aMOTHEHHOW 0007109k aToMa Haxoautces k% amek-
TPOHOB U3 Bcel 000704uKu. HaliTh MakcMMaIbHYIO0 BO3MOXKHYIO BETMUUHY OpOUTAIBHOTO MarHuT-

HOTO MOMEHTA JIEKTPOHa B 3Toii oGomnouxe. [Ipunsits /2 =107" ix-c; ny =9,27- 107 AM; Kk
=13,89%.



