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1. Onucanue GoHIA OLIEHOYHBIX CPEACTB (OLEHOYHBIX MATEPHAJIOB)

@oH/ OLIEHOYHBIX CPEACTB (OLICHOYHbIE MaTepHalbl) BKIIOYACT B ce0sl KOHTPOJIbHBIE 3a/a-
HUS U (MJIM) BOTIPOCHI, KOTOPbIE MOTYT OBITh MpPENIOXKEeHbI 00ydJarolmeMycs B paMKax TEKYIIEro
KOHTpOJISl YCIIEBAEMOCTH M IPOMEXYTOUHOM aTTECTAllMM IO AUCLMILIMHE (MOIY/I0). YKa3aHHbIE
KOHTPOJIbHBIE 3a/1aHMsI U (MJIM) BOIPOCHI MO3BOJISIOT OLEHUTH JTOCTHKEHNE 00YyUJaloMMCs TIaHH-
PYEMBIX pe3yabTaToB OOy4eHHUs MO TUCIMIUIMHE (MOAYIIO), YCTAHOBJICHHBIX B COOTBETCTBYIOIICH
paboueit mporpaMMe JUCHUIUIMHBL (MOIYINA), a TaKKe CHOPMUPOBAHHOCTh KOMIIETEHIIUH, YCTaHOB-
JICHHBIX B COOTBETCTBYIOIIEH OOIIE XapaKTepuCTUKEe OCHOBHOM MpodeccHoHanbHOM 00pazoBa-
TEJILHON IIPOrPaMMBI.

IlonHble HAUMEHOBAHUS KOMIIETCHIUN U MHJIUKATOPOB MX JOCTHXKEHUS IIPEICTABJICHBI B
o0m1ei XapakTepUCTHKE OCHOBHOM npodeccrnoHaisHON 00pa30BaTeIbHON POTPAMMBI.

2. OIIeHO‘leIe cpeacrsa (OHeHO‘leIe MaTepl/IaJ'lbI) AJA MPOBCACHUA TEKYIIECTO
KOHTPOJA YCIIEBACMOCTH Oﬁy‘lalOHll/IXCﬂ o AMCIHMIIJINHE (MOI[y.]]lO)

2 cemecTp

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-1 (koHTpoMpyeMblil MHAUKATOP AocTHKeHHs KommneTennun OIIK-1.1)

1. Halinute MoAynb pa3HOCTH BEKTOPOB ‘5 —b|, M306paXKCHHBIX HA PHCYHKE o Jo M
crpaBa. Pe3ynbTar OKpyriuTh A0 IBYX 3HAYAIIUX HUQP U YKa3aTh MPaBWiIb- ¢ | | [~ al]
HBIN OTBET: pEsSuN
a)3,6 0)8 B)S81 1)72 ml,4 )99 ) IPYroi OTBET S b
EEEEREEEER
0 2 4 6 8

V, M 2. PaccuuraiiTe Ha OCHOBaHUM JJAaHHBIX, IPUBEJCHHBIX HA PUCYHKE CJIEBa

[ MO/1yJIb BEKTOPHOTO ITPOU3BEICHUS H:Ez xb ]‘ T M300paKEHHBIX BEKTOPOB

b d ¥ b.Pe3ynbrar OKpYIIIMTH [0 IBYX 3HAYAIIUX IUQPP U yKa3aTh IMOJIy-
= YEHHBIA OTBET:

a)32 06)14 B)16 1)31 n) 22 e) 28 ) ApYyrou OTBET

NS T~ e W}
I
5| &)
\

X, M

2

0 2 4 6 &

3. Kamens Opocuiu 1o yriioM K TOpU30HTY CO CKOPOCThIO V. Ero lg = v

TPAEKTOPHUsS B OJTHOPOIHOM I10JIE TSHKECTH N300pakeHa Ha PUCYHKE. C
ConpoTusieHus Bo3iyxa HeT. B kakoil Touke TpaeKTOpHUU MOYJIb A E
IIOJIHOTO YCKOPEHMSI KaMHSI MaKCUMAJICH: 7

a)AuE; ©6)BuD; B)C; ') BO BCEX TOYKaX OJMHAKOB;

4. MarepuanbHas Touka M cB0OOIHO O€3 TPEHUS CKOJIB3UT B I10JIE€ CHIIBI TS~

JKECTH TIO TJIAJIKMUM CTEHKaM CHMMETPUYHOM MBI (A ¥ B —HauBbICIIVE TOYKH A M AB
noabema). [Ipu 3ToM BenMurMHa TaHTEHIIMATBHOM (KacaTelIbHOU K TPAEKTOPHUH )

IIPOEKINH YCKOpPEHUS TOUKU M (yKaXXUTe paBUIbHOE YTBEPKICHUE): 0

a) paBHa HyJIO B TOuke B 0) MakcuMallbHa B HWXKHEW Touke Tpaekropun O

B) HE paBHA HYJIIO B TOUKE A I') OJMHAKOBA BO BCEX TOUKAX TPACKTOPUU

5. MarepuasbHas TOUKa JIBUXKETCS 110 OKPYKHOCTH paanyca R ¢
NEepEeMEHHOH CKOpOCThI0. BpeMeHHoil rpaduk 3aBUCUMOCTH MPO-
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€KLUHU v, 3TOM CKOPOCTH Ha KacaTeJIbHOE K TPA€KTOPUHU HAIIPABJIEHUE T IIOKAa3aH Ha pucyHke. B

KaKOW M3 yKa3aHHBIX HA PUCYHKE MOMEHTOB BPEMEHH BEITMYHMHA (MOJIYJb) HOPMAJIBHOTO YCKOpE-
HHS TOYKH UMEET HauOoJIblIee 3HaYeHne? a) nput=0, 4 Ul 0) mpu t| uts;
B) IIpH f;

r) OpU 3;  A) IPH 143 €) 1pH s XK) IIpH

6. BenmumnHa yriia IoBopoTa (PU3NYECcKOro Tejla BOKPYT 3aKPEIIEHHON OCH BPAICHUs 3aBUCHT OT

2 .
BPEMEHMU ! IO 3aKOHY (p(t) =", TIe 0~ TOJOKUTENbHAS KOHCTaHTA. Y KaKUTE MPaBUIBHBIN Tpa-

(UK BpeMeHHO# 3aBUCHMOCTH TIpo- | ® 16 2 & 1o
eKI[MH YIII0BOM CKOPOCTH Ha OCh I I ) ! ! i
BpALIECHHUS TIPU 9TOM YCIIOBHH: a) 6) B) r) 1) e)

7. I[I:ICK BpalaeTcs BOKPYr CBOEH OCH, U3MEHSIS IPOCKIIHIO CBOEH yr- Z o) A
JIOBOHM CKOPOCTH TakK, KaK MOKa3aHO HA PUCYHKE. Y KaKUTe, HAa KaKUX
. o B D
y4acTKax rpaduka NPUBEICHHON 3aBUCHMOCTH ®, () BEKTOp yIIOBOM 0 t
CKOPOCTH @ HAIIpaBJIE€H 10 OCH z? o

a)0-AuA-B 6)0-AuC-D B A-BuB-C 1)B-Cu C-D

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-1 (koHTpoMpyeMblil MHAUKATOP AocTHKeHHsA KommneTeHnun OITK-1.2)

1. MarepuanbHast Touka M ABHXETCS MO mapadose \

(puc.l) B HanpaBJIEHNH, YKA3aHHOM CTpEJIKaMH. 4 U Puc2
I'paduk u3MeHEeHNs! BENUIHHBI (MOIYIs) €€ CKOPOCTH Puc.1

npuBezAeH Ha puc.2. Ha puc.] nokasaHo nosyioxxeHue M \'\./'/ t
TOUKU M B MOMEHT BPEMEHH f. YKaKUTE Ha ITOM 1 Hagga‘;‘;‘:me tl1 to tl3

PUCYHKE HAIIPaBJICHUE CUJIbI, JEMCTBYIOIIEH HA TOUKY
M B 3TOT MOMEHT BPEMEHH 1 :

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

. 1xnw/c 2. TeHHUCHBIH MAY JIETEINl ¢ UMITYECOM p; (MaciuiTad ¥ HanpaBJICHHE YKA3aHbl HA

I

! pUcyHKe). B ropu3zoHTanbsHOM HalpaBiieHHH Ha KopoTkoe Bpems At = 0,1 ¢ Ha Ms4
- 51 —{ TMOJeHCTBOBAJ MOPBIB BeTpa ¢ noctossHHou cuioit F' = 30 H. Ha ocHoBanuu nau-
7 HBIX, TIPUBEJICHHBIX Ha PUCYHKE, PACCUUTANTE BEIHMUYMHY UMITYIIBCA p3 TIOCIE TOTO,
KaK BETep YTUX, U YKAKHUTE NMPABUIHHBINA OTBET:
- a) 8 xr-m/c 0)5 xr-m/c  B)4 xr-m/c T)35 kr-m/c O)25 kr-m/c

Mt

A

U, Jix 3. HeGoupiias maiiba HauMHAET BI)KEHUE 0€3 HayaJIbHOM CKOPOCTH
100 4 IO TJIaJIKOM JeAsTHOM ropke u3 Touku A. COnpoTUBIECHUE BO3/IyXa
\\ MPEHEOPESKUMO MaJI0. 3aBUCUMOCTh MTOTCHIIUATHHOM YHEPTUH MIaki-
50 A b1 OT KOOPMHATHL X H300pakeHa Ha rpaduke U (x). CkopocTh
60 B maifobl B Touke C (yKakuTe MpaBUIbHOE YTBEPIKIICHHUE):
40 a) B 2 pa3za MeHBIIE, 4eM B TOUKe B;
20 ~ 0) B 3 paza MeHbIIIe, YeM B TOUKe B;
§ .
: B) B /3 pa3 Goubllle, 4eM B Touke B;

0 2 4 6 8 10xM 1)y /) pasGouslie, ueM B TouKe B;



4. U3 xxectn BBIPE3aJIM TPU OAUHAKOBBIC ACTAJIM B BUJC DJIJIMIICA. I[Be O

JETaIy pa3pe3ay Ha YEThIPE OJJUHAKOBBIE YACTU. 3aTEM BCE YACTH OTO- ﬂ D 2
JIBUHYJIHU APYT OT Ipyra Ha OJIMHAKOBOE PACCTOSIHUE U PACCTABHIIN Q D .|
CUMMETpHYHO oTHOCUTENBbHO ocu OO’ (cM. puc.). Boibepure npaBuiib- e ls
HOE COOTHOIICHUE MEXKY MOMEHTAMU UHEPLIUM 3TUX JETalled OTHOCH- Qs <>

TensHO ocu 00" h b i

a) HE XBATAET JIAHHBIX; 0) I,>1,>1;; B) I, <I,<1;; r) I, <I,=1;

5. BennunHa MOMEHTA UMITYJIbCA CIIyTHUKA MACChI /71, IBUXKYILETOCS 110 KPyrOBOM R
TpaeKTOpUU paauyca R BOKpyr mia”eTsl 11 noa neiicTBrEM CUIlbl TPaBUTALOHHOTO /L \’\ﬂ
npuTsHkeHust F, paBaa L. [Ipu 9TOM Macca CIyTHHKA m paBHa: (\\ HC\}S /‘
a) L 0) L B) 2L’ r) L 2L’ L ) ApYro OTBET; T

; ; ; ;o) —5 €) —%;
FR® 2FR? FR? 2FR? FR® FR?

6. [1o ropu3oHTaNBHOM MOBEPXHOCTH 0€3 MPOCKAIB3BIBAHUS CO CKOPOCTHIO V. KATHUTCS LIUIHMH/P
(vin quck) Maccel m U panuyca R. Uemy paBHa cyMMapHasi KHHETUUYECKAsl DHEPI S LMIMHApa?
4v? mv’ 3mv? 5 5
a) ; 0) ; B) ; TYmvo; 1) 2mvT; e) 7 OK) 7 3) ;
3 2 4 2 3 5

7. Tonxkwuit 06pyu ¢ maccoit m=50r1 u cpaguycom R=0,5Mm 06e3
HavaabHOM CKOpPOCTH U oe3 MMPOCKaJIb3bIBAHUA CKATBIBACTCS C BHICOTHI

h=1wm (cMm. pucyHok). g =10 m/c? . CpaBHUTE U3MEHEHUSI PA3HBIX
COCTABJIIONIUX MEXaHMUECKOM SHEPTUu 00pyya U yKaKuTe, yemy Oyer
paBHA B HIDKHEW TOUKe 4 KHHETHYECKas SHEPrus MOCTYNATEIbHOTO
IBUOKEHHsI 00pyya:

a) 1 JIx 6) 0,75 dx B) 0,5 Ix r) 0,25 Ix

8. Ha pucyHke nmpuBeeHbI 1Ba Tpaduka PyHKIMH pacrpeesIeHus 1o £

BEJIMYMHAM CKOPOCTEH MOJIEKYII OJTHOTO U TOTO K€ HICAIbHOTO ra3a MpH M

pasHbIX Temneparypax. I — TeMieparypa rasa, S — ionaap o KpuBoi L 5

rpaduka. [IpuBeeHs! creayronme COOTHOIICHUS: 0 N

A)T,=T; b)Th<T; B)YTr>T;; INS%=S8; H)S>S; E)S$SH<S.

KaKI/Ie N3 3TUX COOTHOH_ICHI/II\/'I SABIIAIOTCA HpaBI/IJIBHBIMI/I?

Otsersi: a) A, I, O0)AE; BAJM, 1nbJ; mnbE ¢BbTI, xBE 3)B,J
u) B, T

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-1 (koHTpoMpyeMblil MHAUKATOP AocTHKeHHs kKommneTennun OIIK-1.3)

1. Onpenenure 3HaYCHUE TMPOU3BOTHON OT QYHKUIUU f (x) = sin(x) . ln(x3) B TOUKE C KOOpJUHA-
Tol x =1.
2. Yacrtuiia ABMXKETCS TaK, YTO €€ PaJAnyC-BEKTOP 3aBHCUT OT BPEMEHH IO 3aKOHY
3
- e . = - t - - -
F(t)=i-Asin(ot)+ j- Acos(wt)+k -B(—j ,Te A, B, ® — IOCTOSIHHbBIE BEIUYUHLL, 1, ], k —
T

€IMHUYHBIC OPTHI B IEKAPTOBOM cUcTeMe KoopauHat. OnpenennTe BeTUIUHY CKOPOCTH YaCTHUIIHI B
MoMeHnTf=1c,ecmu 7=1cA=3mM,B=2M, w= 7z/ 2 pan/c. OTBET MPUBECTU C TOYHOCTHIO 10
Tpex 3HavaImux uugp.
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3. YacTuna ABMKETCS TakK, UTO €€ PaJnyCc-BEKTOP 3aBUCUT OT BPEMEHH 110 3aKOHY

2 3
- - t - t - - =
r (t) = -A(—j +J -B(—j +k-C,tne A, B, C —IOCTOSTHHBIC BeTUYUHEL, i, j, kK — €IUHUYIHBIC
T T

OpTHI B IEKapTOBOW cUcTeMe KoopauHat. Haliaure TanreHc yria, noj KOTOpsIM OyzeT HampaBiieHa
CKOPOCTb V K OCH X B MOMEHT BpeMeHH f =1 c,ectu 7=1c,A=2m,B=3 M, C=4 M.

4. Yactuna ABMKETCS BJIOJb OKPYKHOCTH C paAMyCcOM | M B COOTBETCTBUU C YPaBHEHHEM

)=2n(t? —6t+12 , TIC ¢— yroJ B paJraHax, { —BpeMs B ceKyHAax. B MmoMeHT ¢ =3 ¢ Benn-
¢ yr p P YH

YMHA TAaH€HIIMAIBHOTO (KacaTeNbHOIO K TPAEKTOPUH) YCKOPEHUS YacTULIBI (B M/ ¢? ), paBHa:

a) 0; 0) 4m; B) Om; r) 2m; n) 3m; €) Ipyroi OTBeT;
5. ®usnyecKoe TeJI0 HAYMHACT BPAIaThCsl C HYJIEBOM HAYAJIbHOM CKOPOCTBIO € pan/c?
BOKPYT 3aKpPEIUICHHOW OCH, TPUYEM 3aBHCUMOCTH IIPOCKIIUH YIIIOBOTO YCKOpe- 2 ’T’N

o I I
HHs Ha OCh BPAIlIECHUs OT BPEMEHM / MOKa3aHa Ha pucynke. Kakoi Oyzner Benu- o — RE"

() |
YMHA YIJI0BOW CKOPOCTH BPALLEHUS TeJla B MOMEHT BpEMEHHU ¢ = 6 c? ZN (?
e +

a) O pap/c; ©) I pawe; B)2pan/c; r1)3pawe; n)4pan/c; e)Spawec,
K) 6 pan/c; 3) 7 pag/c; M) HET MPAaBUIBLHOTO OTBETA;
6. KoopanHata TOYKH, TBUKYIICHCS 1O MIPSIMOM JIMHUH, MEHSIETCSI CO BPEMEHEM ¢ 110 3aKOHY

xX= (41‘2 - 2) . exp(—2t) ,TIe X U U3MEPSIOTCA B METPAX U CEKyHaX COOTBETCTBEHHO. Bhrunciiss

MIPOM3BO/IHYIO, HAMTH 3HAYEHUE MPOEKINU CKOPOCTH v, 3TOHM TOUKHU (B M/C) B MOMEHT BPEMEHH { =
1 c¢. OTBeT OKPYIIUTH 10 TPEX 3HAYAIMUX HUDD.

7. Juck pamuyca R =1 M Bpamaicst BOKPYr CBOEH OCH € yriIOBOM CKOPOCTBIO @, . B MOMeHT Bpe-
MeHHU { = () OH Haydana TOPpMO3UTb. MOAyNb €70 YIJIOBOIO YCKOPEHUs IIPU HTOM 3aBUCEII OT BPEMEHHU

.
A=6¢7, w,=16c".

2
t o
II0 3aKOHY & = A(—j . Onpenenure, B KaKO MOMEHT BPEMEHHU JAMCK OCTAHOBHTCS, eciu 7 =1 ¢?

8. Ha pucynke npencrasieH rpaduk GyHKIuU pacnpeneneHus MakcBeia Mo-
JIEKYJ UAEATBHOTO Ia3a Mo BEIMYMHAM cKopocTell. Cpeln OTMEUEHHBIX Ha HEM
CKOpOCTEH V; MMEIOTCS BETMUMHBI CPEHEH, CpeiHeil KBaApaTUIHON 1 Hauboiee

. 2
BEPOSATHOM CKOPOCTH MOJIEKYJ ra3a. be3pasMepHOe OTHOIIEHUE V3 - Vy / (Vz)

3 8 3 16 3n 6
aBHO:; a) 4|—; 0).[—; — —; — 5 €).—;
P W20 O Ve Dot Pt 94

8 81 o
K) |—; 3).—; H)IpYyrou OTBET;
or 3

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-2 (koHTpoIMpyeMblil MHAUKATOP AocTHKeHHs KommneTeHnnun OIIK-2.1)

1. Yactuna u3 cocTosiHUS MOKOS Hayaja IBUraThCs 10 AYTe€ OKPYXHOCTH paauyca R =1 M Tak, 4To
3

t
yroJI IOBOPOTA 3aBUCUT OT BPEMEHHU 10 3aKOHY @ = 4-| — | . Onpenenure BeJIMYMHY TaHT€HLIU-
T

QJIBHOTO YCKOPEHMSI YaCTUIBl B MOMEHT ¢ =1c,ecnmu 7 =1 c. 4 =2 pan.



2. Ha ¢usmnueckoe Tesno aeicTByeT cuila. 3aBUCUMOCTD OT BPEMEHH €€ MPOEKLIUU
Ha OChb X IIOKa3aHa Ha pUCYHKE. B HauanbHBIM MOMEHT BpeMeHH f) = 0 mpoekuus
MMIIYJIbCa TeJla Ha OCh X Oblja paBHA HymM0. YeMy oHa OyzeT paBHA B MOMEHT ¢ =
6 c?

a) 0 xr-m/c; ©6)1«kr-m/c; B)2xkr-m/c; T1)3krm/c; n)4dxr-m/c; e€)5

Kr-M/c;  K) 6 Kr-m/c;  3) 8 Kr-M/c; 1) Apyro OTBET;
3. HeGoumb110ii m1apuk Maccel 71 JIETUT CO CKOPOCThIO V| mox yrioM o = 60° Kk ropu30H- 3

2
TY ¥ Ma/IACT HA BEPTUKANILHYIO CTCHY. [Tocne Heympyroro yaapa OH OTCKaKUBaeT CO Tﬁ_\o\?

ckopocTbio ¥, mop yriiom 3 =30° k ropusoHTy. Bpems coynapenus t. Haittu moyns

CpenHel CHIIbl HOPMaJIbHON peakluu cO CTOPOHBI CTeHBL. V, =6 M/c, V, =4 M/c, 1=
0,01 ¢, m =2 xr.

4. BexTop UMITyJIbCca YaCTHUILIbI

U3MEHSCTCS CO BPEMCHEM [ IIO _
. ) anr  06)
3aKOHY P =1 (oct+[3t ), rie —

0 0

F B)D F)]F H)lF/ 6)1}7/ H) 4 p z
0
? ) (LS N W \i
[ —OpT I€KapTOBOM CUCTEMBI

KOOpAMHAT O, [} — MOJI0KUTEIbHBIE KOHCTAHTHI. [Ipy 3TOM rpaduK 3aBUCUMOCTH MOTYJIs (BEIHYH-
HBbI) CUJIBI, IEHCTBYIOIEN HA YaCTUIy, OT BPEMEHU MPECTABIEH HA PUCYHKE:

5. Ha ¢usuueckoe Teno AeWCTBYET cuiia. 3aBUCUMOCTb OT BpPeMEHH €€ IPOeK-

. Fx,

MM Ha OCh X TOKa3aHa Ha pUCyHKe. B HauanbHBIII MOMEHT BpeMeHu #y = 0 5 IR

| | | |
MIPOEKIIHS UMITYJIbCa TeJla Ha OCh X ObUIa paBHA HyJ0. UeMy OoHa OyzeT paBHa M—T— ¢

= 9 OpF=—— :

B MOMEHT ¢ = 6 ¢? 1211 Jec
a) O kr-M/c; ©0)1 xr-m/c; B)2xkr-m/c; T)3xkr-m/c; ma)4Kr-m/c; | O 0 O
e) S kr-m/c; k)6 Kr-m/c; 3) 8 Kr-m/c; 1) Ipyroi OTBET;
6. J/IBa MaJIeHbKUX MAaCCHBHBIX IIIAPUKA 3aKPEIIJICHbI HA HEBECOMOM JJTHHHOM | . |
CTepXKHE Ha PACCTOSHUU I} APYr OT apyra. CTepKeHb MOKET BpamiaThcs 0e3 L ‘ r, l
TPEHHUS B TOPU30HTAILHOW TUIOCKOCTH BOKPYT BEPTHKAIBHOW OCH, MTPOXOMIS- & - - f:'j .
e mocepearHe MexAy mapukaMu. CTepKeHb PAaCKPYTHIIU U3 COCTOSHUS G iE OD

MIOKOS JIO YTJIIOBOM CKOPOCTH (), IIpU 3TOM ObliTa coBepieHa padorta A. Illa-

PUKHU pa3/IBUHYJIU CHMMETPUYHO Ha paccTosiHuE I, = 3rj. Mcnonp3yiiTe NoaAXo Aui 3aK0H coxpa-
HEHHSI U C €ro MOMOIIBIO OMPEETUTE, 10 KAKOH YIrIOBOM CKOPOCTH HEOOXOJUMO TEIEph PacKpy-
TUTh CTEPIKEHb, COBEPILIUB TaKYIO K€ padboTy?

1 1
a) = — 0) m =3m B)(Dz=\/§0)1 T) ) = —F= O
3 g
7. B HEmoABWXHO BUCSIIUI TOHKHIA CTEP)KEHb C MACCOU m U JAJUHOM /, KOTOPBIA MOKET o)

Bpalarbes BOKpYyr ocu O, MpoxXoAsie uepe3 TOUKy MOoJBECa Ha Kparo CTEPIKHS, Bpe3aeTcs m.l
JICTEBIINUN FOPU30HTAIILHO CO CKOPOCTBIO V IUIACTUIMHOBBIN IIAPUK, UMEIOIIUH Ty K€ Mac-

Cy m, A IIPUIUIIAET K IIPOTUBOIIOJIOKHOMY KOHILY CTEepKHs. Paccunraiite Ha OCHOBaHUU
MPUBEJICHHBIX JIaHHBIX UX OOIIYIO YIIIOBYIO CKOPOCTH Cpasy MOCIIe yaapa U YKaXUTe mpa- L&
BUJIbHBIN OTBET:

3v 3v 2v 3v 6v 7AY 6v
a)—; 0)—; B)=—; TI)—; —s €)—: XK)—, 3
) 21 ) 4] ) 3/ ) 5/ ) 5/ ) 6/ ) 71 )

J1) IPaBUWJIBHOTO OTBETA HET (IPUBEIUTE €r0);

12v 17v
— H)—; K)
71 12/

6.
1’



IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-2 (koHTpoIMpyeMblil MHAUKATOP AocTHKeHHs KommneTeHnun OIIK-2.1)

1. OOBsICHUTE METO/I BEIYUCIICHHS TIPOM3BOJHON OT CIIOKHON (PYHKIIUH U C €r0 MOMOIIBIO HalluTe
cos(xz)
X
noJtydeHHoe Bamu 4mcIio, OKpYriieHHOE [0 TPeX 3HaYaIuXx mudp.

3HaYeHUE MPOU3BOTHON OT QyHKIMU  f (x) = B TOUKe ¢ KoopauHaTto x = 1. OTBeT —

2. Kamenp Opocwnu u3 Touku O TOJ YIJIOM 0. K TOPU30HTY C

- o A
HayajbHOM ckopocThio V. Ilpennoxkure cnocod onpeneneHus

0,

ol

TaHI€HIIMAJIBHOM (KacaTeJIbHOM K TPA€KTOPUH) IPOEKLIUN YCKOPEHUS 0*
KaMH$ ¥ cJieNlaiiTe BBIBOJ 00 N3MEHEHUH BEIMYMHBI TAHT€HIIUAIBHONW MPOEKIIUN YCKOPEHUS KaMHs,
KOTOPBIH CHayaJla IOJTHUMAETCs BBEPX, a IOTOM Ia1aeT Ha 3eMIII0. B kako# Touke TpaekTopuu oHa
OyzeT MakcUMaJbHa U 4YeMy paBHa?

3. I/I3BCCTHO, YTO 4YaCTHUlla Ha4yajia CBOC ABUKCHUEC U3 HaUaJia KOOp,Z[I/IHaT, " ce CKOpOCTB 3aBUCHUT OT
2 3
_ e t - t - =
BPEMEHHU I10 3aKOHY V(t) =i-A|—| +j-B|—|,rne A, B —nOCTOSIHHbIEC BEJIMYUHBI, I, ] — €OU-
T T

HUYHBIC OPTHI B JICKAPTOBOM cUCTeMe KoopauHat. Kakum 0Opa3om ompeeuTh pacCTOsIHUE, Ha KO-
TOpOE YacTHUIla yIAIAETCs OT Hayajla KOOpJIMHAT, U YeMy OyJeT paBHO 3TO PACCTOSHHE B MOMEHT
BpemeHu t=1 c,ecmu 7 =1 ¢, 4 =2 m/c, B=3 m/c?

4. luck paguyca R =1 M Bpaiaicst BOKpYr CBOEH OCH C yriIOBOM CKOPOCTBIO @, . B MOMeHT Bpe-
MeHH ¢t =( OH Ha4aJ TOPMO3UTb. MOZlyJb €r0 YIJIOBOTO YCKOPEHMSI IPU 3TOM 3aBUCET OT BPEMEHU

3

— “ 1.9 g o2

10 3aKOHY & = A| — | . B Kakoii MOMEHT BpEMEHHU JUCK OCTAHOBUTCS, ecii 7 =1 ¢? A=2c¢ ",

T
-1

w,=3¢c?

5. JlaBieHue raza, COBEpILIAIOLIET0 U30TEPMUUECKHN MTPOLIECC, YMEHBIIMIOCH B 2 pa3a. [Ipu aTtom

CpeaHss JUInHa CBOOOHOTO Mpolera MOJIeKyI rasa:

a) yBeIMuMiIach B 4 paza; 0) yBelu4miach B 2 pa3a; B) NPAKTUYECKU HE M3MEHHUIIACH;

I') yMEHbBIINJIACh B 2 pa3a; J) yMEHbIIWIACh B 4 pa3a;

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-2 (koHTpoIMpyeMblil MHAUKATOP AocTHKeHHs kKommneTeHnnun OIIK-2.2)

2m

1. [lunuuap mMaccel 2m ¥ paanyca R MOKET BpaliaThesi 0€3 TpEeHUs! BOKPYT
TOPU30HTAJIBHOM 3aKpeIIEHHON ocH, Tpoxoasuiei yepes ero 1neHtp 0. K koHnam HuTH,
MIEPEKUHYTOH Yepe3 MINHAP, TPUKPEIIIEHBI TPY3bl C MacCaMu m U 3m, KOTOpPbIE A
JBMIKYTCS TIOJ] IEHCTBHEM CHIIBI TSKECTH. Y CKOpEHHE CBOOOIHOTO MaICHUs PaBHO g.
Cunbl HaTSHKEHMSI HUTH Pa3JIMYyaroTCs C pa3HbIX CTOPOH LUMJIMHJpa Ha BenuunHy AT .
Cuna, ¢ koTopoii onopa 0 aelicTByeT Ha MWIMHIP, paBHa N. HUTh He mpocKaab3bIBacT
10 IOBEPXHOCTU LMIMHAPA. MCroyib3ys NpUBEACHHBIEC JaHHBIE, YKAXKUTE IIPABUIILHOE BBIPAKECHUE
JUIsL BEJIMYMHBI YCKOPEHUS Tpy3a mi:

2AT AT + N AT -N AT -N AT AT
a)a=——; O0)a=———; Ba=—]——; Ta=———; Ma=—; e a=_—;
m 2m m m 2m
2. BennnunHa MOMEHTA UMITYJIbCA CIIyTHUKA MACChl 71, JBMOXKYILETOCS 110 KPYTOBOM g
TPACKTOpHUH pajuyca R BOKpYr mianetsl 11, paBua L. IIpu 5ToM BenuuMHA CUIbI rpa- F \<n
BUTALIMOHHOIO NIPUTSDKEHUs, CO CTOPOHBI IIJIaHETHI PaBHA: \ HQ\\R )
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a) —; 0 —/—; B)—5; I)_—73; H)ﬁ; e)L; ) HET Ipa-
mR \mR? mR 2mR NmR? \2mR?

BHUJIBHOT'O OTBECTA,

3. C ropku, ¢ OJHON M TOM e BBICOTHI /1, CKAaTBIBAIOTCS 0€3 MPOCKAJIb3bIBAHUS 1IAp, MUIUHIP U
TOHKHM 00py4 (TOHKOE KOJBIO), HMMEIOIIME OJMHAKOBBIE MAacChl M OJUHAKOBHIE PaIUyCHI.
[lepBoHavaIbHO HA BBICOTE /1 BCE TPH TeJIa HOKOMIUCH. MeayieHHee BCeX ¢ TOPKU CKaTUTCS:

a) map; 0) uIHHID; B) 00pyHY; ') BCE TPU T€JIa CKAThIBAIOTCS 33 OJIMHAKOBOE BPEMSI;
4. Ha pucyHke n3o0paxeHa 3aBUCUMOCTb TEMIIEPATYPhI OT NaBICHUS JJIs 3aJaHHON T
Macchl rasa. [Iporeccsl uayT B HAMpPaBICHUH, YKa3aHHOM CTpelIkaMH. BO3MOXKHEI clie-

Iyrorre mporeccsl: 1) n3obapuieckoe HarpeBaHue; 2) n300apudecKkoe OXJIaKICHHE, P

3) N30XOpHUECKOE YBEIMUEHUE AABICHNUS; 4) N30XOPHUUYECKOE YMEHBIIEHUE JIaBICHMUS;
5) N30TEpPMUYECKOE CKATHE ra3a; 6) N30TEPMUUECKOE paCIIUpPEHHE ra3a. Y KaXHUTe, Kakue Mpolec-

CBI U3 TIEPEUNCIICHHBIX N300paKeHbI HA PUCYHKE:
a)l,2,4; 6)1,2,3; B)1,3,4 1rl,2,5 nl,2,6; e)3,45 x)3,46; 3)2,3,4;

5. B Hauane uneanbHbIi ra3 UMeJ AaBICHHUE pi, 00bEM V), a €ro BHYTPEHHS SHEprus Oblia paBHA
U,. HexoTopsblit mpo1iecc MPUBOAUT 3TOT a3 B COCTOSIHUE C IABIICHUEM p, = pi/3 U ¢ 00bEMOM
V>=2V). Ha xakyto BennunHy AU n3MeHSETCs BHYTPEHHss SHEPTUs ra3a Ipu 3TOM Ipoiecce?

a) AU = U,, yBeInuuBaeTcs; 0) AU = U,, ymeHbI1aeTcs, B) AU = U}/2, yBenuuuBaercs;

r) AU = U,/2, yMeHbIIaeTCS; n) AU = U,/3, yBenn4uBaeTcs; e) AU = U,/3, yMeHbIIIaeTcs;
x) AU=0; 3) HET MPaBUJILHOTO OTBETA;

6. MoJssipHBI€ TEMIOEMKOCTH WIEAIBHOTO Ta3a B npoueccax 1 — 2 u 1 — 3 paBHbI p
C u C, coorBercTBeHHO. VX oTHOmIEHHE C / C, =0,75. Takum ra3oM MOXeT 2
OBITH (YKa)XUTE BCE MPABUIIbHBIE OTBETHI): ' 3

a) ammuak NHs; 0) kucnmopon Oz;  B) a3or Np; 1) yraekuchbiid ra3 COp;
n) renuit He;  e) Bogopoa Hy; ) JAHHOE yCJIOBHE HEBO3MOXKHO;

IlepeyeHb KOHTPOIBHBIX 3aaHUH M (M) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-2 (koHTpoMpyeMblil MHAUKATOP AocTHKeHHs kKommneTeHnun OIIK-2.3)

1. Ha Teno, nMeBIee UMIYJIbC P B TEYEHHE OYEHb KOPOTKOI'O BPEMEHH At JEHCTBO- /o—> 5
120°

Basia cuia 6osbmas cuna F . [locne okoHUaHMS JEMCTBUSL CHITBI TEJIO JICTUT IO yT-
som 120° K HanpaBJIEHUIO MEPBOHAYABHOTO JBUKEHHUSI C HMITYJILCOM, BEJIMYHHA KO-

TOPOr0 paBHA BEJIMYMHE IIEPBOHAYAIIBHOI'O UMITYJIbCA TENA: | D '| = | [7| . IIpu aTOM Be-

JINYMHA UMITYJIbCA AEHCTBOBABIIEH HA TEJIO CUJIbI ‘F At‘ Oyzmer paBHa:

a) 0; 0) ptgl20°; B) pcos120°; r) p/2; n) p; e) psin120°; x) 2p;

2. B HepacTAHYTOM COCTOSIHUM JUIMHA BUCSILIEH MIPYKUHBI paBHa [, . DOKCIIEPUMEHTATOP Z z

TO/IBEIMBAI HA Hell FPy3bl Pa3IMuHOM MAcChl H HONYYHII CIEYIONIUE Pe3y/IbTaThl 3a- & Iy 8

BHUCUMOCTH JUIMHBI PACTSHYTON MPYKUHBI / OT MAacChl /1 TOJIBEUICHHOTO Ipy3a: 8 té ¢
S B

N° 1 2 3 4 5 6 7 8 9 10

U3MEpEeHus

Mmacca rpy- | 60 80 120 150 210 300 330 410 440 510
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3UKa m, T

JUIMHA 12,8 13,9 16,0 17,6 21,0 23,5 26,4 30,7 32,1 35,0

P y’KUHBL
[, cMm

[IpemtoxxuTe HA OCHOBAHUH 3TUX JAHHBIX METOJ BBIYUCICHUS KOA(PPHUIIMEHTA KECTKOCTH
IIPYKUHBI U IOTPEIIHOCTD U3MEPEHUS (OIPEEIIssl JOBEPUTEIbHBIN HHTEPBaAN). OTBET NPEICTABUTD

B BHAC k = <k> + Ak H/M, 000CHOBaB BCe 3Tallbl €ro BEIBO/IA.

/@ CKOPOCTB V, a Macca ObIOIIEel 10 M9y HOTH BO MHOTO pa3 00JIbIIe MacChl
msua. [Ipeanmoxxute cnoco®, Mo3BOIAIONINMA ¢ TOMOIIbIO 32aKOHOB MEXaHUKH

HaWTU CKOPOCTh Ms4a MOCIIe yaapa U HAUINUTE 3Ty CKOPOCTb.

% 3. ®yrOonuct ObET meHanbTH. B MOMEHT yapa Hora QpyTOosMcTa UMEeT
v B
@<

= 4. CrosBuias aBTOMallIMHA HAYMHAET JBUTAThCs ¢ YCKOPEHHUEM d . [lepBblii Ha-
ﬁ‘% OJI01aTeNb CUUTACT, YTO PUUUHON ITOTO SIBJISIETCSI TPEHUE KOJIEC O MOBEPX-
HOCTb JIOPOTH, IIOCKOJIBKY APYTUX CHJI, TSHYIIUX aBTOMOOUIIb Briepe HeT. Bto-
pOIi YBEpEH B TOM, UYTO TPEHUE MOKET TOJIKO 3aTOPMO3UTH JIBUKEHHUE aBTOMOOMIISI, HO HUKAK HE
YCKOpUTH. BrICKakuTe CBOE MHEHHE O TOM, KTO U3 HaOmoaaresnei mpas. OLeHuTe poJib TPEHHs KO-
JIeC 0 AOPOry: OYJET OHO MPUYMHON YCKOPEHUS U 3aMesIeHus: aBTOMOOMIIsE. OTBET 000CHYHTE C
MOMOIIBI0 (PU3HUECKUX 3aKOHOB U (POpMYyIL.

5. Ha pucynke npuBeneHa nuarpaMma coctosinui Bemectsa H,O ¢ kpuBbiMu paspe-
J1a TBEPJIOM, )KUIKOM 1 ra3000pa3zHoil (a3. Kakas Touka (MM TOYKM) HA TUarpamMmme
COOTBETCTBYET COCTOSIHUIO KUIIALIEN BOJBI?

a)l;,  06)2; B) 3; 4, 15 e) 6; x®) 7, 3)8; ) 9;
K)2u3; n) 1lud;

3 cemecTp

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (MJ1H) BONPOCOB VIS OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-1 (koHTpoIMpyeMblil MHAUKATOP AocTHKeHHs kKommneTennun OIIK-1.1)

1. DnekTpuyeckoe noJe co31aHo TOYEUHBIMHU 3apsaaMu q; U qq. Eciu q = —q, q q, 2

1
qz2 = *+q, a pacCTOsSIHUE MEXYy 3apsiAaMU U OT ¢ 10 Touku C paBHO a, TO BEK- o P lc
TOP HaIPSHKEHHOCTH 110J1 B Touke C OpUEHTUPOBAH B HAIIPABJICHHUU ... @ @ L; 3

a)l; 06)2; B)3; T1)4; n)paBen(

2. JlaHa cucTeMa TOYEUHBIX 3apsA10B B BaKyyMe U 3aMKHYTBIE TIOBEPX-
Hoctu S|, §,, S, u §,. Uepes kakyro NOBEPXHOCTb NOTOK BEKTOPA Ha-

TIPSKEHHOCTH 3JIEKTPOCTATHYECKOTO MOJIS, CO3AaHHOT0 3TUMH 3apsiia-
M, paBeH —2¢/¢,:

a) S, 0) S, B) S5, r) S,;

3. B cpene, 3apskeHHOM paBHOMEPHO €
TUIOTHOCTBIO 3JIEKTPUYECKOTO 3apsaa

2 KJI/ M’ , IPOBEICHB! YEThIPE ChepUIEcKUe 3aMKHYThIE TIOBEPXHO-
BepxHOCTH S, §,, S, 1 §, ¢ OOIMM LIEHTPOM U C paJuycaMH
rr=1Im,r,=2mM, r;=3M u r,=4 M COOTBETCTBEHHO. Yemy

paBHO OoTHOWIEHHE D, / @, TOTOKOB BEKTOPA HANPIKEHHOCTH
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AIIEKTPOCTATUYECKOTO MOJISI Yepe3 MOBEPXHOCTU S, U S, paBHO:
a) 1; 0) 4; B) 16; r) 64;

4. ITo oueHb MPOTSHKEHHOM (MPaKTHUECKH OECKOHEUHOM) MII0CKOI MOBEPXHO-
CTH OYEHb TOJICTOH METaJNTMYECKOH MIaCTUHBI, (PparMeHT KOTOPOH MOKa3aH
Ha PUCYHKE, C OJIMHAKOBOU BCIOJy IIOBEPXHOCTHOM IIJIOTHOCTBIO

G = const pacrpeercH MOJOKUTEIbHBIN AIeKTpUdecKkuii 3apsaa. Ha paccros-
HUU 71 C OJHOM CTOPOHBI IOBEPXHOCTH BEJIMUMHA HAIIPSKEHHOCTH DJIEKTPU-
4EeCKOro MOoJIsl, CO3JaHHOI0 3TUM 3apsa]oM, paBHa £. Ha pacctosnuu r, = 2r)
C IpYroi CTOPOHBI IOBEPXHOCTH BEIMYHMHA HAIIPSHKEHHOCTH paBHaA ).

&, — DJIEKTpUYECKas NocTosgHHas. IIpu 5ToM pa3sHOCTh BEIMUYUH (MOAYJICH) HAIPSYKECHHOCTEH ) —

E, paBna:
2 4
92 0L 22 3 - - w225 522w,
& 2¢, & & & 2¢, & &

5. Ha pucyHke noxasaHsl SKBUIIOTCHIUAIbHBIC INHUU
JJIEKTPOCTATUYECKOTO MOJIS U 3HAYEHUS ITIOTCHIMAIA Ha HUX. A
CB0OOHBIH AJIEKTPOH, MOKOUBIIUICS MMEPBOHAYAIBHO B TOUKE T
P, ykazaHHOU Ha pUCYHKE, HAYHET JABUTaThCS B HAIIPABJICHUU: =

a) A; 0) B, B) C, 1) D;

ONEKTPOH

0, Pg 58 4B 3B2B1B

e — ’ +q 6. K koHny “B” nepBoHauanbHO HE3aPSHKEHHOTO METAJUIMUECKOTO CTEPHKHS
MeTann o|)° . o
Gamya B IIOAHECIIH TOJIOKHUTENbHBIM TOUEUHBIN 3apsj +q, IOCIE YEro o CTEPHKHIO pac-

IIpeIeNWIIC MHAYLUPOBAHHBIN 3apsa/ (cM. pUCYHOK). Kakum cTaHeT cOOTHO-
LIEHHE MEXAY NOTEHIMAIaMH TPOTUBOIIOJIOKHBIX KOHIIOB CTEP)KHS:
a) pa < OB 0) oA > OB B) o = @  I') BCE MHAYLUPOBAHHBIE 3apsAAbl UMEIOT OJIMH 3HAK

7. 3aMKHYTBII KOHTYp OXBaThIBAE€T MPOBOJHUKHU C ToOKamu /1, I, Iz wu I4. Hampas-

L
JeHre 00X0/1a KOHTYpa M HaIPaBJIEHHUs TOKOB TIOKa3aHbl HA PUCYHKE. YKaKHUTE, 2 L
YeMy paBHA HUPKYJSIUS BEKTOPA HHIYKIIMA MATHUTHOTO MOJIS 110 3TOMY KOHTY- LT\ i
pY, JeNEHHAS HA MATHUTHYIO TIOCTOSHHYFO mlg’di / Uy g\—)
a) L+hLt 1+ 6) -1-1-15-14 B) L-Dht-1 F) -LithL-I5t o6xog,

8. IIy4oK 3JIEKTPOHOB UCITYCKA€TCs CO CKOPOCTBIO V, U3 LIeHTpa 0 Kpyroso-

ro IPOBOJHUKA BJOJIb €r0 paauyca. B mpoBOIHKKE CO3/1aH TOK [ , yKa3aHHbBIN
Ha pUCyHKE. [Ipy 3TOM 3IEKTPOHHBIN IMy4OK HAYMHAET OTKIJIOHATHCS B Ha-
MpaBJICHUU: a) 1; 0) 2; B) 3; r) 4;

IlepeyeHb KOHTPOJIbHBIX 3aJaHUI U (MJIM) BONMPOCOB /1JI51 OLleHKHU cdop-
MupoBaHHOCTH KoMneTeHIMH OIIK-1 (koHTpo/IMpyeMblii HHANKATOP AOCTHKEHUS] KOMIIe-
Tenuuu OIIK-1.2)

1. Metannuyeckast IJIaCTUHKA BHECEHA B OJJTHOPOIHOE IEKTPUUECKOE I10JIE C Ha- MeTann  Bakyym
NpsKEHHOCTBIO E ¥ Ha HEW MOSBIIAECTCS MHAYLIMPOBAHHBIN dJIEKTPUYECKUAN 3apsil, P
NoKa3aHHbIN Ha pucyHke. Kakum Oynet rpaduk 3aBUCHMOCTH BEJIMYMHBI HATIPS- - E E
KEHHOCTH IEKTPUUECKOIO MO B 3aBUCUMOCTH OT KOOPAMHATHI X: [
4 5
E E E E X1 Xo
I X H X /—/ x |—7 x| TT~— -
0 X1 Xp 0 X1 X 0 Xi X 0 X1 X 0 X %
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2. Yucno cuoBbIX JUHUM 3JEKTPOCTaTHUECKOTO T0JIs, TOKa3aHHBIX HAa PUCYHKE,

MPONOPLIMOHAIIBHO BEJIMUMHE HANPSOKEHHOCTH E 3TOrO nons. Jlunuu E nepnen- €4 A €2 E
JTUKYISIPHBI K TUIOCKOM rpanuiie Ab paszgena qByX OAHOPOAHBIX TUAIEKTpUYE- NS >
CKHX CPeJl C JUAICKTPUUECKUMU MTPOHUIIAEMOCTSIMU €1 U €. COTJIaCHO PUCYHKY o -~
(BpIOEpUTE MTPABUIIBHOE YTBEPKICHUE): —— o
a) /g1 = 2; 0) yka3aHHBIN HA PUCYHKE BUJ TUHUN E HEBO3MOXKEH; L.
B) Ha rpanuie Ab oOpasyeTcst TBOHHOM AMEKTPUUIESCKUI CIION U3 CBS3aHHOTO 3a- h 5

psifa, IpUYeM CYMMAapHBIN 3apsij] 3TOTO CJI0s IIOJI0KUTEIIEH;
r) Ha rpanunie Ab oOpa3yeTcst TBOMHOM IeKTpHUUECKUl CIION U3 CBSA3aHHOTO 3a-
psifia, IpUYeM CYMMAapHBIN 3apsij] 3TOTO CJI0sl OTPULIATEIICH.

3. Ha pucyHkax npuBeIeHbl KapTUHBI CUJIOBBIX JIMHUI « | = =

& E——=— E |E—=—
111 GparMeHTOB HEKOTOPBIX AJIEKTPUUECKUX TOJICH.
Kakoii u3 npuBeieHHBIX ()ParMEeHTOB MOXKET \ \\ £=0
COOTBETCTBOBAThH JIEKTPOCTATHUECKOMY IOJIIO E
(MCcT0IB30BaTh TEOPEMY O LUPKYIISILIUK): a) 0) B) r)

4. Ha pucyHke noKa3aHbl JUHUYU BEKTOpa D 31EKTpUYECKON UHIYKIIUU D
3JIEKTPOCTATUYECKOTO MOJIS B OJHOPOJHOM Cpelie. YKaKUTE BEPHOE COOTHOILLICHUE _,__//,/
MEXAY INIOTHOCTBIO SHEPTUU W TaKOro oJId B Toukax A u B: ~:A B

a) wa > wa; 0) wa = wg} B) Wa < Wg} ') HEAOCTATOYHO JaHHBIX;

5. Toxk /, Texkyluii 1o MPOBOHUKY MEHSIETCSI CO BPEMEHEM [ 110 3aKOHY,
n300paxkéHHOMY Ha puc.l. YKaxuTe, 1o KaKOMy 3aKOHY OyZeT MEHATHCS CO
BPEMEHEM ! BEJIUYMHA J)KOYJIEBa Temia (J, BBIIEIAIOIEr0Cs B IPOBOJHUKE!

5
0 Q 0 Q 0
— Puc.1
{ : { {
0 0 0 0
a) 6) B) r)

6. CMelaHHbli Ty4OK 3JIEKTPOHOB U MOJIOKUTENBHO 3apsKEHHBIX HOHOB BOAOPOA, IBIKYIINXCS
B INIOCKOCTHU pUCYHKA C OI[HHaKOBOﬁ CKOPOCTBIO, BJICTACT B MACC-CIICKTPOMCTPC B ICPIICHANUKY-

JSIPHOE MarHUTHOE I10JI€, MHAYKLUS KOTOPOro HallpaBJIeHa 3a MJIOCKOCTh pUcyHKa. [1o xakum Tpa-
EKTOPHSM JBMXKYTCS YaCTHUIIBI B 3TOM I10JIe (BBIOEPUTE MPABUIILHBIA PUCYHOK):

3MEKTPOHBI
a) | VoHbl 6) ! voms B)  1ONEKTROHEI B p

' ®B ' B |

1 - 1

p— : - : ®B —= : X B S : ® §

MyuokK nyuox:) My$oKi \ MyHOK; )
I
| 3MEKTPOHbI 1 IEKTPOHI ! WOHBI | VIOHbI

7. HepensaTuBHCTCKas 4acTULIA C DJIEKTPUUECKUM 3apsJIOM ( JIBHIKETCS C I10-
CTOSIHHOM CKOPOCTBIO V BJIOJIb IIPSIMOM JIMHUY. B KakoW U3 yKa3aHHBIX HA
PUCYHKE TOYEK, HAXOIALIUXCS HA OJJMHAKOBOM paccTOSIHUM OT Touku (0 1o- * "
JIO’)KEHUS YaCTULbI, BEIMYMHA HHAYKLIUU CO3JaHHOIO €€ IBIKEHUEM Mar- 1
HUTHOTO 10JI Oy/IeT UIMETh HalMEHbBIIIee 3HAaUCHUE:

a)BTouke 1| 0)B TOukax 2 u 4 B) B TOUKE 3 r)BToukax 1 u 5

1) B TOUKE 5

Qy
[¢)]

Qe

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-1 (koHTpoMpyeMblil MHAUKATOP AocTHKeHHs KommneTeHnun OIIK-1.3)
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1. PsaoM ¢ GECKOHEUHBIM MPSIMBIM IIPOBOJIHUKOM C

TOKOM /| pacIioyokeH KpyroBOi BUTOK C TOKOM . 11 14 1 14
VYkaxuTe npaBUIbHOE MOJIOKEHNE BUTKA C TOKOM, B O O _G__ O
KOTOpOE OH Oy/IeT MOBOPAUYUBAThLCS MO AeHCTBUEM i2 15 % 1,
MAarHuTHBIX CHJI: a) 6) B) r)

2. [T-obpa3Has paMKa pacmoJio’keHa B TOPH30HTAIBHOMN TUIOCKOCTH, HE UMEET

COIPOTHBIICHHS I HAXOIUTCS B IIOCTOSHHOM OJHOPOJHOM MAarHUTHOM IIOJIE, &8 - [mR 85
JTUHUYU HHIYKIIUH B KOTOPOTO MEPIEeHIUKYISPHBI K TIIOCKOCTH PaMKH U v

HaTNpaBJICHbI 3a MJIOCKOCTh pUCyHKa. I1o paMke 6e3 TpEeHHS MOXKET IBUTATHCS

noriepeyHas epexyiajnHa ¢ Maccoi m, JuimHou / u conpoTtuBineHueM R. Ile-

PEKJIAMHY TOJIKHYJIM BJIEBO C HAYaJIbHOM CKOPOCTHIO V . [Ipr 3TOM 10 3aMKHYTOMY KOHTYpY, 00-
Pa30BaHHOMY PaMKOH U MepeKIafuHON OyIeT MPOTeKaTh UHYKIIMOHHBIN TOK, BEIMYMHA KOTOPOTO

CO BPEMEHEM ....... ¥ KOTOPBIN 00TEKaeT KOHTYD ....... (BBIOEpUTE TPABUIILHOE YTBEPKICHHE):

a) YMEHBILAETCS .... 10 YACOBOU CTPEIKE; 0) yMeHbIIIaeTcs ...... MIPOTHUB YaCOBOM CTPEJIKH;

B) BO3pPACTAET ...... 10 YaCOBOM CTpEJIKE; ') BO3PACTaET ...... MIPOTUB YaCOBOM CTPEJIKH;

1) HE U3MEHSETCS ... TI0 YaCOBOM CTpEIIKE; €) He U3MEHSIeTCH ...... MIPOTHUB YaCOBOM CTPEJIKH;
3. VI3 MmeqHOM NMPOBOJIOKH ClI€TaI 3aMKHYThIH a 6 i B r

KBaJPaTHBIN KOHTYP U IOMECTUIIU €TO PAIOM C
] TPSIMOJIMHEWHBIM TOKOM, IIPOTEKAOIIUM 1apal-

JIEIHO CTOPOHE KBaJpaTa, KaK II0Ka3aHO Ha JIEBOM v &> o

pucyHke. Boibepure npaBuibHOE HallpaBieHHE CUIT AMIiepa, AEHCTBYIONINX Ha KOHTYD,
KOTJja BEJIMYHUHY CWJIbI TOKa HAYUHAIOT MEJUICHHO YMEHBIIATb.

4. B aneKkTpruecKoM K0JIeOaTeIbHOM KOHTYPE C MHAYKTUBHOCTBIO L, éMKocThio C U R c
pPEe3UCTOpPOM R TPOUCXOJAT COOCTBEHHBIE 3aTyXalOIIHNE MIEKTPUYECKHE KOIeOaHus ¢ ﬁl—i}]
4acToTol ® U ¢ Kodpdunmentom 3aryxanus . Ecnu Bennuuny émkoctu C L
YBEJIMUYUTH NP HEU3MEHHBIX BeNMW4YMHAX R u L, T (BbIOEpHUTE MPAaBUIIBHOE YTBEPKICHUE):

a) ® yMeHbIIaeTcd, B He MeHseTcs; 0) o yMeHbIIaeTcs, 3 pacTeT; B) ® pacTeT, 3 He MEHsEeTCS;
') ® HE MEHsETC, [3 yMEHbINIAeTCsI; 1) ® pacTeT, B yMEHbIIAeTcss;  €) ® He MeHseTcs, 3 pacTeT;

5. BeiOepute npaBmiibHYI0 (OPMYITY IUKINYECKON YaCTOTHI ® TIPHU PE30- R ¢

HaHCEe TOKa B KOHTYpeE, M300pa)KEeHHOM Ha PUCYHKE m :80 cos et
0

2
L—%; B) VLC ;

o (T

6. BennmuuHa MHAYKIMHA MATHATHOTO MONS B MEXKLy MOM0CAMH £
HaYMHAEeT PaBHOMEPHO pacTu co BpeMeHeM. [Ipu stom (BeiOepuTe . ( \ J E
NPaBUIILHOE YTBEPKIACHHE): ’

a) BO3HHMKAET AIEKTPUUYECKOE T0JIe, CHIIOBBIC TUHIUHM KOTOPOTO 00pa3yioT KPYr' ¢ OChbIO, COBIIA-
JAIOLIEN C OCBIO AIEKTPOMAarHuTa

6) BO3HHKACT JJICKTPHUICCKOC MOJIC, CUJIOBLIC JIMHUKU KOTOPOTO MapaljICJIbHbI JIMHUAM B
B) BO3HHUKACT JJICKTPHUICCKOC IMOJIC, CUJIOBBIC JIMHUKU KOTOPOT'O HAITPABJICHBI IO pauycaM OT OCH
QJICKTpOMArHuTa

I') B CIIy4ae paBHOMEPHOI'O poCcTa B 3JIEKTPUYECKOE 10JI€ BOZHUKATH HE MOXKET
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7. Kakue u3 npuBeieHHBIX HUKE B quddepeHnnanbaoi popme ypaBHeHHH cucTeMbl MakcBesia
3aMucaHbl ¢ OMMOKOM (HEBEPHO):
1) rotE=%—B; 2) rotl§=%—D+j; 3)divD=p; 4) divB=0:
t t
a)lu4d; 06)2u3l; B) l u3; r)3u4; n)2u4; e)lu2;

8. BriOepuTe npaBUIbHOE PACIONI0KEHHE IMATIA30HOB 3JIEKTPOMArHUTHBIX BOJIH 8 nopsaoKe yovléa-
HUSL 4aCMOombl U3LYYEHUS:

a) YJIBTPAKOPOTKUE PAIHOBOJIHBI, BUIUMBIN CBET, HH(PPAKPACHOE U3TYyUEHUE, MUKPOBOJIHOBBIN
JUana3oH;

0) onTHYecKHii [uana3oH, HHPPaKpacHbIM qUana3oH, MUKPOBOJHOBBIN nuana3oH, Y KB-auamnason;
B) uH(paKpacHOE U3IIyYeHHE, ONITHUYECKUH IUana3oH, yabTpadroeToBOE U3TydeHNUE, PEHTT€HOB-
CKO€ U3JIy4CHHUE;

I') PEHTITEHOBCKOE M3Iy4eHUE, ONTHYECKUM TUana3oH, yabTpaduoieToBOe U3Ty4eHNnE, MUKPOBOJI-
HOBBIN JUAIIa30H,;

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VIS OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-2 (koHTpoIMpyeMblil MHAUKATOP AocTHKeHHs KommneTeHnun OIIK-2.1)

1. ITo 6eckOHEUHO UIMHHOMY U OY€Hb TOHKOMY IHJIMHAPUIECKOMY
IpSMOMY IPOBOJTY C OJMHAKOBOW BO BCEX TOUKAX IIOTHOCTHIO

L =const pacnpeneneH daeKTpudeckui 3apsa. Ha paccrosauu r ot
OCH TMPOBOJIa BETMYNHA HAPSHKEHHOCTH AJIEKTPUYECKOTO TIOJIsI, CO3/[aHHOTO 3TUM 3apsJIOM, paBHA
E. Ecny u3MepHTh BEIMYMHY HAPSXKEHHOCTH TOJISl HA PACCTOSIHUM 27 OT OCH IIPOBOJIA, TO OHA
OKa)KETCsl PaBHOM:

a) E/4; 0) E/2; B) 2F; r) 4F;

1) At 0ECKOHEYHOTO MPOBOa HANPSHKEHHOCTh OJJMHAKOBA Ha JIIOOOM y/aJeHHuu » | paBHa E;

r
F)++++++T‘++++++]

2. CunoBble INHUN QJICKTPOCTATHYCCKOT'O ITOJISA paCXoasATCs B paduaIbHBIX
HaIpaBJICHUAX. Bennunna Pa3HOCTHU MMOTCHIUAJIOB B 3TOM IIOJIC UMCCT
HaUMCHBIICC 3HAUCHUC MCKAY CICAYIOIUMU TOUKAMHU (BBIGGpI/ITe

MpaBUJIbHBIN OTBET): a) AuB; 0) AuC; B) AuD; 1)
A
e

n

D AuF;
C

L

3. BO6MU3HM MOBEPXHOCTH 3aKPEMIEHHOTO HEMOIBIKHOTO MIAPa, MO MOBEPXHO-

CTH KOTOPOTO PABHOMEPHO PacIpesIeNeH JIeKTPHUECK i 3aps/l +¢, MEPBOHA- +4

YaJIbHO IIOKOMJIACh CBOGOHHaﬂ JyacTula C MaccoM m W C MOJOKUTECIbHBIM 3ap-

noM. Y IIMBIIUCE MO JEHCTBUEM DIIEKTPHUECKUX CHJI CO CTOPOHBI IIapa Ha

6ECKOHEUHOE PACCTOSIHHE, YACTHIIA TPUOOPETAET CKOPOCTh, paBHyto V. [lomyun-

T€ M YKaKUTE NPABUIBHOE BHIPAKEHHUE JUIS PACUETa BEMYUHBI 3apsjia ' 9acTHIIbL:
8weymv’R  _ dmemv’R  2me;mviR 4re,R 87e,R 27me,R

a) ; 0) ; B) ; T) 5 1) ~5 €) =
q q q qu qu qu

) Ipyroii OTBET;

4. Konpencarop uMeer JiBe HWIMHAPUIECKUE OOKIIAIKH ¢ paguycamMu R
u 2R pmuuoit L (L[] R), mpocTpaHCTBO MEXY KOTOPBIMH 3aII0JHEHO
OJTHOPOIHBIM AMANEKTpUKOM. EMKOCTE Takoro koHneHcatopa pasHa C.
VYkaxure GopMyIty, 0 KOTOPOH MOXKHO BBIYUCIUTH MPOHUIIAEMOCTD €
JIURJIEKTPUKA B TAKOM KOHJIEHCATOPE:

2R] \\\\\\\s\\\\\\S}
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C C Cln2 2me, L Cln2
a) &€= ; 0)e=——; B) €= ; T)E=———"; N) E=———; €) &= ;
2re L 2rg R 2re L Cln2 47e,Cln2 4re L
5. DIeKTpOCTaTUYECKOE NOJIE CO3/1aHO IBYMsI OJIMHAKOBBIMH 110 3HAKY BaKyym
o +q A +2C|
3apsiiamu +q ¥ +2q. Ykaxute Gpopmyiy, 1o KOTOpO# clelyeT BBIYUCIUTh
IUIOTHOCTh SHEPTUU TAKOTO IOJISI B TOUKE A, HAXOASIIEHCS HAa paCCTOSHUU b 2b
b oT 3apsaa +q Ha paccTosiHMM U 2b 0T 3apsina +2q (CM. pUCYHOK):
2 2 2 2 2
q q q q q
YW, =—>—; )W, =—"—"F; B W, =—"—7; D)W, =——; I) W, =——;
)V 1287°¢,b* )V 64r’g,b’ e 327%¢,b* )V 167°¢,b" )V 87’g,b’

6. JIBa OMHOPOAHBIX IIWIMHIPA U3 OAMHAKOBOIO MaTepuaa I0JKIYEHbI Tapalieib-
HO K MCTOYHHMKY IIOCTOSIHHOT'O HaNpsKEHUs. YTO MOXKHO CKa3aTb O COOTHOIIEHUH Me-
1Y BEIMUYMHAMU IUIOTHOCTEN TOKA B HWIMHIAPE A U B uiIMHIpe B?

a) j,<Jg 0) j,=Js B) j,> J, I') HCXO/s U3 PUCYHKa, HEJIb3sl CKa-
3aTh ONPEJEIIEHHO (HAJ0 3HaTh TOUHOE COOTHOILIEHUE MEXY JJIMHOM U IJIOAAbI0 [IMIIMHAPA).

7. B HEKOTOPOM 3aMKHYTOH LIENIH CYILIECTBYET Y4aCTOK,

COCTOSIIHUI U3 TPEX PE3UCTOPOB, COEAMHEHHBIX 4_% g 30 ¢ 4 OMHD
L I 1
nocJye0BaTenbHo. B Toukax coenqunenus pesuctopoB A u C 9=2B ©=5D
A
U3BECTHBI IOTEHIUABI @, U @ (cM. puc.). PasHocTs ¢
MOTEHLHAIOB (O -Q, PaBHA... a)—4,2 B; 0) 7 B; B) —7 B; r) 4,2 B;

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-2 (koHTpoIMpyeMblil MHAUKATOP AocTHKeHHs kKommneTennun OIIK-2.2)

1. B anexTpuueckoil cxeme, NOKa3aHHON Ha PUCYHKE, €
R,=R,=R,=100Mm, ¢ =10B, &, =20B, ¢, =30B. Buyrpennue ]

COITPOTHUBJICHHS] HICTOYHUKOB TOKA paBHbI HYNt0. Haligure 1moaxoasmmin T Ry R,
= 3 [
3aMKHYTBIM KOHTYP LIENU U ONPEIETUTE HAPABICHUE U CUITY TOKA, —_—

IIPOTEKAIOILEr0 Yepe3 PE3UCTOp R,, ecin 4epes pe3ucTop R, IMpoTeKaer
TOK 2 A cIipaBa HaJIeBO, a 4Yepe3 PE3UCTOP R, MpOTeKaeT TOK 2 A CHU3Y BBEpPX.

a) 1 A; cipaBa HaneBo;  0) 1,5 A; cripaBa HasieBo;  B) 0,5 A; cripaBa HajeBo;
r) 1 A; cneBa HamipaBo; 1) 1,5 A; cneBa Hanpaso; e) 0,5 A; cnpaBa HaneBo;
) TOK PaBEH HYJIIO;

2. Ha pucynke n300pa)keHbl CEYeHHS JBYX MapajlIeIbHbBIX

I

I
MIPSAAMOJIMHENHBIX JUIMHHBIX IIPOBOJHUKOB C OJHOHAIIPABICHHBIMU g l é}z
ToKamy, npudeM [, =27, . Iuaykuuss B MarHUTHOIO IOJIS 9TUX TOKOB b : e d
paBHa HYJIIO B HEKOTOPOM TOYKE y4acTKa: a) a; 0) b; B) C; r)
d;
3. Ilo AByM mapauieIbHBIM MPSMBIM OECKOHEYHBIM MPOBOJHUKAM TEKYT TOKH — __ e
OJIMHAKOBOM BEIUYMHBI / TaK, KaK II0KA3aHO HA pUCYHKe. UeMy paBHa UHYK- 0 \b

b
L1l MarHUTHOTO TOJIs, CO3JaHHOT0 TUMH TOKaMHU B Touke O Ha OJMHAKOBBIX b ]
——_— e -

paccTostHUAX b 0T 060MX MPOBOTHUKOB:

a) B=tal. g p=thl, gy pthl. pypothl gy gt g gl g,
4b 2b b 47b 27h b
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4. 3aMKHYTBI KOHTYp OXBaThIBAET MPsIMbIE MPOBOJAHUKHU C TOKaMu 11, I, I 7 /\ 7
1
U I4. DTOT KOHTYp, HamlpaBJIeHUE ero 00Xo/a U HaNpaBJIeHHUs TOKOB yKa3a- / =
HbI Ha pUCYHKE. YKAKUTE, €My paBHA HUPKYJIALMS BEKTOpA UHIYKIIMU Mar- / 06/’(31 1
HUTHOTO TOJIS 10 3TOMY KOHTYpPY, A€TE€HHAsE HA MAarHUTHYIO MTOCTOSTHHYIO L A \/ Iy
o= NSRS
1Bl [,

a) L-I-13-14 6) Lt hLh I+ B) 1[-1-215-214 F) -LALH2+21 I[) L+L+20+2], e) -11-1-213-214

5. Tok / B ipssMOM OECKOHEYHOM INPOBOJHUKE TEUET MPOTHUB OCH Z. DIEKTPOH C
3apsi/IoM -e, HaXOSIIUIICS HAa OCH ' Ha paccTOsIHUM b oT Havana koopauHar O,
JBUXKETCSI CO CKOPOCTBIO V B IIPOTUBOIIOJIOKHOM HAlpPaBIEHUH (CM. PUCYHOK).
Uemy paBHaA IPOEKLMs HA OCh Y MarHUTHOW CHJIbIL, JEHCTBYIOLIEH Ha JIEKTPOH CO
CTOpPOHBI TOKa:

poelv poelv poelv poelv
a) F = 0) F,=- B) F, = r) F,=- F, =0
) 2b )y 2b )y 2nh )y 2nth N

6.B MMPOCTPAHCTBC MCKAY KOAKCUAJIbHBIMU NJIMHHBIMUA MUJIIMHAPUYICCKUMU

KaTOJIOM U AHOJIOM CO3/IaHO OJIHOPOJIHOE MATHUTHOE MoJie B , mapajienbHoe uX ﬁw
ocH. Mex]ly aHOJIOM M KaToI0M IPUIIOKEHO TIPAMOE Hanpsokenue U , ~
HPUBO/ISIIIIEE K TIOSIBJICHUIO aHOIHOTO ToKa / B 1iernu. Beibepure npaBuibHOE 1
yTBEPXKICHHE:

a) BeJIMYMHA TOKa [ OJMHAKOBA MPH JIFOOBIX 3HAYECHUSIX MHIYKIIWM MATHUTHOTO

moisa B

0) ¢ yMEHbIIEHHEM BETMYUHBI MHAYKIMA MATHUTHOTO MOJIt B BeInMuMHA TOKa [

MOHOTOHHO YMEHBIIAETCS; I(f\_/
B) C POCTOM BEJIMYMHBI MHIYKIIMM MATHUTHOTO MOJIL B BennuuHa ToKa [ Heor-

PaHMYCHHO BO3PACTAELT; Vg

F) BEIIMUMHA TOKa [ npu HEOOJIBIINX 3HAYECHUAX HWHAYKIIUU MArHuTHOI'O IOJIA B IIOCTOsIHHA, a
34TCM HAYUMHACT MOHOTOHHO YMCHBIIATHCA N0 HYJISI C pOCTOM B N

7. Ha pucyHKe noKa3aHbl JMHUM BEKTOPA HANIPSDKEHHOCTH ' MAarHUTHOIO 1o- . a1 /. JH,

JIs1 Ha TUIOCKOM I'PAaHHULE ABYX OJHOPOJIHBIX MATHETUKOB ¢ MATHUTHBIMH IIPO- TR |/ / o
HUL[@ACMOCTSMH [ =3 | [ = 2. IIPOEKIUH 9TOTO BEKTOPA Ha HOPMalbHOE HA- |~ 757> 7
IIPaBJICHUE B K IPAHUILIC C PAa3HBIX CTOPOH OT I'PAHULIBI paBHbI H1, U Hyy. Toxu >~ " H, ~

MIPOBOJMMOCTH Ha TPAHUIIEC CPEJl OTCYTCTBYIOT. UeMy paBHa BenuuuHa Hyy,
ecu Hyp, =4 A/m?
a) 1 A/m 0) 1,5 A/m B) 2,67 A/M r)4 A/m ) 6 A/m €) Ipyroit oTBeT

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-2 (koHTpoMpyeMblil MHAUKATOP AocTHKeHHs KommneTeHnun OIIK-2.3)

1. CBoOopHas moyspHast MOJIEKyJIa OKa3ajach BO BHELTHEM OJTHOPOTHOM 3JIEKTPUYECKOM II0JIE,
CUJIOBBIE JIMHUU KOTOPOT'O NMEPIEHAUKYIIPHBI OCH Z, U IIOBEPHYJIACH TAK, UTO €€ JJICKTPUUECKUN
JUTIOJIBHBI MOMEHT MPHUHSIT BBIPAXKEHHUE P, = —ip, + jp, » TAE p, — OJIOKUTEIbHAsI KOHCTAHTA, & i U
J — OpPTHI IEKapTOBOM CUCTEMBI KOOpAUHAT. OOBACHUTE, KaK Oy1yT HAIPaBJICHbI CUJIOBbIC TMHUN

(TMHUM HAIPSHDKEHHOCTH E ), HAPUCYHTE 3TH JMHUH Ha TUIOCKOCTH XV, YKKUTE X HAPABICHHE U
3aIUIINTE BBIPAXKEHHE IS MOTSHIMANA JAHHOTO MOJIS KaK (QYHKIIMH KOOpaAuHaT. HanpskeHHOCTD
10JIs1 UMEET BEIUYMHY E| .

2. Ha yenquHeHHBIH METAINIMYECKUI 1Iap painyca a TOMEIIEH M0JIOKUTEIbHBIN =
3apan +q . llap okpyxaroT 1ByMs IEpBOHAYATIBLHO HE3APSKEHHBIMU TOHKUMU Me- /
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TAJTMYECKUMU cpepaMu ¢ pauycaMu b, U b, . Mex1y BceMU IMPOBOJHUKAMU U CHAPY)KU BHEIIHEH
cdepsl — BakyyM. [IepBblii SKCIEPUMEHTATOP YTBEPKIAET, YTO 3aMKHYTast METaJUTMYECKast TOBEPX-
HOCTb 3KpaHUPYET IEKTPOCTATUUECKOE M0JIe, U TO3TOMY BHE IIEpBOii, a TeM OoJiee BHE BTOPOi
cdepsl (ipu > b, ) IOJIE OTCYTCTBYET. BTOPOi 3KCTIepMEHTATOp HE COTIACEH C HUM, U CUUTACT,
YTO BEJIMYMHBI ITIOTEHIMANIA U HAIPSDKEHHOCTH 3JIEKTPOCTATHYECKOIO I10JIS BO BCEX TOYKax BHE Me-
Tajula COBIAJAOT C BEIMUMHAMU AJIS TI0JIS TOYEUHOTO 3apsiia ¢, a B ueHTpe mapa O 1 HanpsKeH-
HOCTb M ITOTEHIHAJ PaBHBI HYIIO. BBICKa)XUTE CBOE MHEHHUE O TOM, KTO M3 HUX IpaB. Ecnu oHu 06a
HE MpaBbl, TO MPEATIOKHUTE CBOE MPEACTABICHUE O TOM, KAKUM JIOJDKHO OBITh T0JI€ B YKa3aHHOM Ha
pucyHke cinydae. Hapucylite KapTUHY CUJIOBBIX JIMHUH I0JIS U YKAXKUTE BEJIMYUHY HAIIPSKEHHOCTU
M TIOTCHIMAJIA B TOYKAX r=0, a<r<b, by<r<b, u r>b,

3. IIpaBuiIbHO 1M M300paKEHBI IMHUY HANPSDKEHHOCTH E JNIEKTpocTaTMde-
CKOTO T0JISl B IUIOCKOM 3apsKEHHOM KoHAeHcartope? Eciu 1a, To ueMy pas- =1 T =
Ha UPKYISIKS BEKTOpa £ MO IPSIMOYTOJIBHOMY KOHTYPY, H300paKEHHOMY
Ha PUCYHKE IITPUXOBOM JINHUEH, U HE HAPYLIACT JIM I10Jy4EHHBIN pe3yabTarT
TeopeMy o mupKyisiiuu E ? Ecii HeT — To Kak IMpaBUiIbHO HapucoBath JuHUH E ? OTBET 000CHO-
BaTh U MOJATBEPIUTH (HOPMYITaMHU.

4. B skcriepuMeHTE NepBOHAYAIbHO HE3APSHKEHHBIN METAJUIMUECKUI | MeTann
crepxeHb ACB noaHocaT k 3apspkeHHoMy Teny (1). Ilocne atoro 1) :jB
CTepXkeHb pa3aeisatoT Ha 1Be yactu AC u CB, KoTopble pa3ensioT, U & ¢
HEPEHOCAT Pa3/ieleHHbIE YaCTH HA OUEHb OOJIBIIOE YAAJIEHUE OT 33-  2) MeTann meTann
psxeHHOoro Tena (2). BeickaxuTe cBoe MHEHUE O TOM, KaKOW JI0JKHA P!' +C Cll B
OBITh Pa3HOCTh MOTCHIMANIOB ¢, —@p B TOUKax A U B Ha KoHIax

CTEPXHS JI0 pa3JieieHus (BEpXHUI PUCYHOK) U NIOCJE pa3JesIeHus U NIepeMenIeHUs (HUKHUMN pu-
cyHOoK). Onpenennure NpuYMHbI BO3MOKHOTO U3MEHEHUS BEJIMUUHBIl @p —@p HWIM OTCYTCTBHS 3TOTO

n3MeHeHust. OTBeT 000CHYHTE (PU3MUECKUMH 3aKOHAMHU M MTPUHLIUTIAMHU.

5. Mexay IIacTUH MJIOCKOTO KOHAEHCATOPA, OAKIIOYEHHOIO K UCTOYHUKY ITOCTOSTHHOM c
OJ1C &, HaxoaWIICs OJXHOPOJHBIN TUNIEKTPUK C AUDIEKTPUUECKON IPOHUIIAEMOCTBIO €. e
[Tpu 3TOM EMKOCTB TaKOT0 3aMOJHEHHOTO KOHAeHcaTopa Obuta paBHa C. Beickaxute ceoe @
MHEHHE O TOM, OyZIeT JIU AUAIEKTPUK BBHITAIIKUBATHCS 3JICKTPUUECKUMU CUIIAMH U3 KOH- 1
JIeHCATOpa UJIH HET, U KaKyto paboTy HaZ0 COBEPILUTh, YTOOBI YIAIUTh JUIIEKTPUK U3
KoHieHcatopa? OTBeT 000CHOBATH C MOMOIIBIO (PU3MUECKUX 3aKOHOB U PUBECTH (HOPMYITY A
TaKoil paboThI, BEIpAXKEHHYIO Yepe3 BeMuuHbl &, C U €.

6. DKCIIEpUMEHTATOp MPOTSHYJI JBa TOHKMX NapaJuIeIbHbIX IPOBOJIA HA I
MaJIOM PacCTOSIHMM / JIpYT OT Jpyra U MpOIYCKAET MO MPOBOJAM TOKH B /
pa3HbIX HAIIPABJIEHUSX, KaK IIOKa3aHO HA PUCYHKE, CUNTAas, YTO pa3HOHa- | v

IIPaBJICHHBIE IIPOBOJHUKH C PA3HOHAIIPABICHHBIMU TOKAMU IIPUTSIHYTCA

IPYT K APYTY U MOXKHO, 3Hasi UX MACCY U CUIIY IIPUTSKEHUS, HAUTU BPEMS, 32 KOTOPOE ITPOBOJHUKHU
COMKHYTCSI M TOKH HCU€3HYT. BrICKaxkuTe CBOE CyX/IeHHE O MPABOTE HJIM OIIMOOYHOCTH 3aKITI0Ue-
HUS 3KcriepuMenTaropa. OO0CHYHTE CBOU BBIBOJBI C MOMOIIBIO (PU3NYECKUX 3aKOHOB, U C IOMO-
1610 POPMYJT OTIpeIeNIUTEe BETMUYMHY U HAalpaBJIeHHE CUII, ACHCTBYIOUINX HA €AMHUIY JJTUHBI TIPO-
BOJIHUKOB.

7. Ha rmaaxoil ropu30HTaJILHON ITOBEPXHOCTHU PSAOM JIEXKAT 1Ba OJIU- 7 7
HAaKOBBIX BUTKA C OJJMHAKOBBIMH I10 BEJIMYMHE U 10 HAIIPABJICHUIO TO- © ©
kamu /. BeICKaxkuTe CBOe MHEHHE O TOM, KaK OyIyT B3aUMOIEHCTBO-
BaTh JPYr C APYrOM OTU TOKHU: JEHUCTBYIOT JIM MEKIY HUMU CUJIBI IIPU-
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TSOKEHUA? OTTAJIKUBAHUA? CUIIBI B3aUMOJCHUCTBUS paBHbI HyNt0? OTBET HE00X0AUMO 0OOCHOBATH C
MTOMOIIBI0 (PU3HUECKUX 3aKOHOB U (pOpMyIL.

8. Ilo nieHTpanbHOM JXUile paguyca a MpsSMOro KOaKCHalIbHOTO Kabemst Te4ET TOK /. Takoi ke Tok /
TEYeT MO BHEIIHEMY IIIJIUHAPHUECKOMY cioto (“crakany”’) paauyca b HaBcTpeuy. Hapucyiite rpa-
(UK 3aBHCUMOCTH HANPSDKCHHOCTH MOJISL H , CO3/JaHHOTO 3THMH TOKaMH, OT PACCTOSHHUS 7' 70 OCH
kabemnst. OTBeT 000CHOBATH U MOATBEPIUTH (POPMYTIaMHU.

4 cemecTp

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-1 (koHTpoTMpyeMblil MHAUKATOP AocTHKeHHsA kKommneTeHnun OIIK-1.1)

1. Ha TOHKYIO TUICHKY U3 TPO3PAYHOTO MaTepHaa ¢ moKa3aTeieM P ——
MPEJIOMIICHHUS /1, HAXOSIIYIOCS B BO3yX€, aIacT CBEPXY OCIbIi CBET. | i | i Vi }LJ, Vb i L l
[Tpu 5TOM Ha TOBEPXHOCTH TUICHKH HA0JII0AI0TCs UHTEPPEPEHIIMOH- ., 7, e

~ \
HBIC ITOJIOCHI. HBCTOBaSI OKpacCKa y4acTKa KaXXJ10H U3 IOJIOC MCHACTCA B

HaNpaBJICHUU CIIpaBa HaJEeBO, YKa3aHHOM CTPEJIKOM Ha PUCYHKE CIEAYIONIMM 00pa3oM (BeIOepuTe
OTBET): a) 3eJIeHasi— CUHIS—KeNnTasi—O0paHKeBas;

0) 3eneHas—KenTas—OopaHKeBas—KpacHas; B) OpaHKeBasi—KeJITass— CHHAI—3€JICHAs;

T) JKenTasi— roixydas— 3el1eHas— CHHS, 1) KpacHasi—OpaH)KeBasi—KeITas—3eJIeHas;

€) HaOJII0AaI0TCs YepeayIonmecs Oenble ¥ TEMHBIE TTOJIOCHI;

N

)

~| CBET A :
2. MoHOXpOMATHYECKHIi CBET € NIMHON BOJIHBI A pacnpocTpansieTcsi B { LA $¢¢$ Il U
CTEKJIE C TT0Ka3aTesieM MpejomiieHus n = 1,5 u nmajaetr HopMaibHO Ha 2 $d BO3AYX §
TOHKYI0 BO3YLIHYIO TIPOPE3b-TIPOCIONKY TOJIIIUHBI d. Y CIIOBUEM HH- { crekno ~ N« %)
Tep(epeHIMOHHOTO MaKCUMyMa JIJIsl OTPAXKEHHOTO OT MPOPE3H CBETa ” ”
Oyzet (BbIOEpHUTE IPABUIIBHBIN OTBET, €CIIH 71 — LEJI0€ YHUCIIO).

a) 2dn=2mk; ©)2d=(m+1/2)A; B) 2d =2m)\; 1) 2dn=mhk;
m) 2dn=(2m+1)h;  e) d=(m+1/2)L; %) 2dn=(m+1/2)¥;

3. Ha nudpakunon- a) L 0) L

HYIO PEILIETKY 1aJaeT
MOHOXPOMAaTUYECKUN ® T ©
cgeT. [IpaBuiibHOM 0 0

KapTUHOU pacmpene- 1

JICHUSI UHTEHCUBHO- B) L) I
CTH I CBETa, Mpo-

LIEALIEr0 3a PeIeT- P ” w M ” P
Ky, OT yrja OTKJIOHE- 0 0

HUS (@ OT HalpasJie-
HUS MaJIaloIero ceera OyneT (BbIOepuTe IPaBUIbHBIN PHCYHOK):

4. Ha nu¢pakiiMOHHYIO peIeTKy najaer Oemnblii cBeT co BceMH JuInHamMH BosiH. Ha skpane, pacmo-
JIOKEHHOM 3a TU(PPAKLUOHHOM pemeTKon, BOIM3M eHTpa O MHTEP(EepPEeHLIMOHHON KapTHHBI Ha-
OJI101at0TCSL MAKCUMYMBI OCBELICHHOCTH (CTIEKTPBI m—T0 nopsika). C yBeTUUEHUEM MOPSIKA
CIEKTpa m (BbIOEPUTE NPABUIBLHOE YTBEPKIICHUE):

a) €ro IMpHUHA PACTET, a IPKOCTh OCTAETCS HEU3MEHHOU

0) ero muMpHuHa OCTaéTCs HEM3MEHHOM, a APKOCTh YMEHBILACTCS
B) €ro LIMPHUHA U SIPKOCTb HE U3MEHSIOTCS

I') €ro IUpHUHA U IPKOCTh YMEHBIIAIOTCS
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7)) €ro IHMpHHA YBEIUYUBAETCS, a IPKOCTh YMEHbIIAETCA

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-1 (koHTpoIMpyeMblil MHAUKATOP AocTHKeHHs kKommneTeHnnun OIIK-1.2)

1. MoHOXpOMaTHYECKHIA CBET C IJTMHOW BOJIHBI A TaJaeT HOPMAaJIbHO Ha TUIOCKYIO TPErpay ¢
MIPOPE3aHHBIM OTBEPCTHEM paauyca » (CM. PUCYHOK). 3a Iperpazoi Ha yJaJeH!H [ yCTaHOBIICH
napasieNbHbIH SKpaH. YToOBI B LIEHTpe 3KpaHa 0 M3-3a JUQPaKIUK CBETa HA OTBEPCTUU HAOIIO-
nancst TuppakInOHHBII MAKCUMYM OCBELICHHOCTH, PACCTOSTHHUE / JIOJKHO OBITH paBHO (BbIOEpHUTE
NIPAaBUIILHBIN OTBET, TIE M- 1EJI0€ YUCIIO0):

1 2
) l"2 6) 1”2 ) (2m+l)r2 ) 2mr2 ) ,/-2 e) (m+é r
x(m+%) 2m A A (2m+1)A A

2. Ha mytu n1y4a eCTECTBEHHOTO CBETA C UHTEHCUBHOCTBIO [, YCTaHOB-

JIEHBI J1BE TUIACTUHKHU U3 TypMaiinHa. [Tocne npoxok1eHus IIacTUHKH 1
1 CBET NOJHOCTBIO IUIOCKOMOJAPU30BaH (CM.pUCYHOK). ITnacTunka 2 I,
BHavaJIe yCTAaHOBJIEHA TaK, YTO HE MpOITycKaeT cBeTa. Ha kakoi yrous ¢

HAJIO TOCJIE 3TOr0 MNOBEPHYTh 0Cb O'O' BTOPOM IUIACTHUHKH 2 BOKPYT
HaNpaBJICHUs PACIIPOCTPAHEHUS JIyya CBETa, YTOOBI OHA CTajia MPOILyC-

KaThb CBET C HHTEHCUBHOCTBIO [, =1 / 47

a) na 30° 0) Ha 45° B) Ha 60° r) Ha 90°

3. EcTecTBeHHBIN CBET aJa€T Ha CUCTEMY U3 JBYX IOJSPU3AaTOPOB
I, u I, ocu IPOTYCKAaHKSI KOTOPBIX CKPEIIEHBI 110 yriom 90°.
Mexay HUMH IOMEINAIOT TpeTui nossipusatop Iz, ock npomycka-
HUsI KOTOPOTO COCTABISIET Yol o, = 45° ¢ OChIO MPOITyCKAHHUS TIEP-
BOT'0 NOJIsIpU3aTOpa (CM.pUCYHOK). IHTEHCUBHOCTB CBETA, IPO-
LIEIIETO Yepe3 CUCTEMY U3 TPEX MOJISPU3aTOPOB 0Ka3ajlach paBHOM
1. Yemy paBHa MUHTEHCUBHOCTD /() I1aJalOLIETO HA CUCTEMY CBETa

(YKaxuTe NpaBUIIbHBIA OTBET):

a) [; 6)x/§1; B) 21 ; r)2\/51; n) 81 ; 6)8\/51; %) 161 ; 3) apyroi oTBeT;

4. IlepBoHAYaIBHO C €AUHUIIBI IOBEPXHOCTH a0COIIOTHO YEPHOTO TEJa UCITYCKaJIOCh TEIIOBOE U3-
Jy4eHHue ¢ MOIHOCThIO Py = 300 BT. 3aTeM MOIIHOCTH 3TOr0 N3Ty4EHHs BO3pOCa 10 BETNYMHbI

P =1200 Br. Onpenenure, BO CKOJIBKO pa3 U3MEHUIIACH IIPU 3TOM JJIMHA BOJIHBI, HA KOTOPYIO NpHU-
XOJUTCSI MAKCUMYM TEIUIOBOTO U3JIY4ECHHUS:

a) yMeHbIIMIach B 16 pa3;  0) ymeHbIIniach B 4 pa3a;  B) YMEHBLIMJIACH B 2 paza;

r) ymenbmunace B 1,41 pas; 1) HE U3MEHUJIACh; e) yBenuumiach B 1,41 pas;

) YBEJIMUWIIACh B 2 pa3a;  3) yBEJIMUYWIACH B 4 pa3a; 1) yBeJIMumiIach B 16 pas;

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-1 (koHTpoMpyeMblil MHAUKATOP AocTHKeHHs KommneTeHnnun OIIK-1.3)

1. ABcooTHO YepHOe Teo umelo Gopmy mapa. 3aTeM ero 00beM YMEHBIUIIIU B 8 pa3, yMCHBILIUB
pa3Mep nuamMerpa B 2 pasa, a remnepaTtypy 7' yBennuuiau B 2 pa3a. Onpenenure, Bo

CKOJIBKO pa3 M3MEHWJIACh BEIMYMHA SHEPTUH TEMJIOBOI0 U3IYyYEHHUS], HCITYCKAEMOTO g e
JAHHBIM TEJIOM I10 BCEM HaIPaBJICHUAM 3a €AMHUILY BPEMEHHU: NV v
a) yMeHbIIuIach B 16 paz;  0) ymeHbIImiIach B 8 pas; B) YMEHbIIWIACh B 4 pa3a; 3 1L

I') YMEHBIINJIACh B 2 pa3a; J) HE U3MEHUIIAC; €) yBEeJIMUMIach B 2 pasa;
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) yBEJIMUMIIACh B 4 pa3a; 3) yBEIMUYUIIACh B 8 pas; 1) yBeJIMuuiIach B 16 pas;

2. Beibepure npaBUIIbHBIN I'paduK 3aBUCHMOCTH MAaKCUMaJIbHO BO3MOYKHON BETMYMHBI CKOPOCTH V
BBIOUTOTO U3 METaJUIa 3JIEKTPOHA OT BEJTMYUHBI SHEPTHH E}, majaromiero Ha MeTa ¢dorona npu

a)to 6)1 v B)0 rto A)1v e)}v
/E¢ E¢ /Etb 1/54: Eo Eo

3. 'pacduku 3aBUCUMOCTH MaKCUMaJIbHO BO3MOXKHON KHHETUUECKON YHEPTHH
AJIEKTPOHOB, BEIOMTHIX U3 IBYX METAIUIOB “1” 1 “2”, OT 4aCTOTHI v MaJaoNIuX
(OTOHOB UMEIOT BUJ, N300pa’keHHBIN Ha pUcyHKe. BpiOepuTe npaBmiibHOE
YTBEPIKICHHUE:

a) yroJl HaKJIoHa 000MX rpaUKOB K OCH v JUISl pa3HBIX METAJUIOB JOJDKEH OBITh Pa3IHUHBIM;
0) s Mr00bIX MeTauioB “1” u “2” rpaduku TOJKHBI COBMAIATh

B) paboTa BbIX0/1a 3JIEKTPOHA U3 MeTauia “1” Oosblle, yeM U3 Metamia “2”

r) paboTa BBIXOJIa AJIEKTPOHA U3 MeTaiIa “1” MeHblle, 4eM U3 MeTtayuia “2”

doTorddexre:

4. I3BeCTHO, 4TO Ej —3HEPIHsl KOXK/Or0 U3 MaJalolnX Ha MeTall ¢doToHOB, A4 - paboTa BEIXOJa

QJICKTPOHA U3 3TOTr0 METalljia, EKI/IH —MaKCHMaJIbHO BO3MOJKHOE 3HAUCHUE KMHETUUECKOMH SHCPTHUHU

AJIEKTPOHA, BRIOUTOTO M3 MeTailia; s — noctosinHas [lnanka; ¢ -ckopocth cBeTa. [Ipu aToM 371ek-
TPOHBI MEPECTAIOT BBUICTATh U3 METAJUIA TIPH YBEIIMYCHUH JJTUHBI BOJIHBI MATAIOMIX (POTOHOB JI0
BEJIMYMHBI (BBIOEPHUTE MPAaBUIbHYIO HOpPMYITY):

2) x:ﬂ; 6) A= ch : B) X=%; r) AZL; 1) XZL;
Ey, E A Ep — By Ey—4
E Ey +E Ey+4
e) X=—¢); x) k=£; 3) A= 4 ;W) k=M;K)k=¢)—;
ch ch 2nch ch ch
5. ®oToHBbI “1” ¢ IMHOM BOJIHBI A| MAJAIOT HA TOKOSIIUNACS 3JIEKTPOH. 3

B pesynbraTe KOMITOHOBCKOTO PacCesiHUsI TAKUX (DOTOHOB OT AJIEKTPO-
Ha pazyeratorcs GOTOHBI “2”, “3” 1 “4” ¢ AMUHAMU BOJIH A2, A3 U A4
COOTBETCTBEHHO (CM. pUCYHOK). HanmMeHbI1IyI0 JJTHHY BOJTHBI A MEET ’
2

¢dboToH (Wu GOTOHBI): BAAAAL L IV VS
a)l; 0)2; B) 3; r)4; n) 1u?2; e) 1l u4; 4 STISKTPOH
) BCe (POTOHBI UMEIOT OJMHAKOBYIO A;

IlepeyeHb KOHTPOIBHBIX 3aaHUH M (M) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-2 (koHTpoIMpyeMblil MHAUKATOP AocTHKeHHs KommneTeHnun OIIK-2.1)

1. Jlazep ucmyckaer 3a equHUIly BpeMeH! N (OTOHOB ¢ OJIMHAKOBOM yacToToil v. JIyd na3epa ma-
JIaeT HA 3€PKAIbHYIO TIOBEPXHOCTD. /[aBiieHNE, KOTOPOE OH OKAa3bIBAET HA TOBEPXHOCTD:

a) TPOMOPLUOHATIBLHO N M HE 3aBUCHT OT V. 0) MpOMOpIHOHAIBEHO N/ B) NPOMOPIHOHAIBHO NV
I) OPONMOPLHOHAIBHO V U HE 3aBUCHT OT N 1) MPOTNOPUHOHAIBHO V/ N

e) mponopunonansHo 1/(Nv)

2. Kunetnueckue sHEpruM HEPEIATUBUCTCKUX IPOTOHA M 0L — YAaCTHUIIBI (IO aTOMa Ireusi) OJuHa-
KOBBI. YK&)KUTE BEPHYIO BEJIMUMHY OTHOILEHUS A, / \p, JUIMHBI BOIHBI Jic Bpoiiist o — 4acTuIlbI

K JUIMHE BOJHBI e bpoilist mpoToHa:
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DL 62 22 DB 14 e)%; ) 3)%; " -

9

2 4

3. DKCHIEpUMEHTAIBHO OTNPEAeTsisi KOOPAMHATY X MUKPOYACTHUIIBI JOOUBAIOTCS MIPEIETHHO TOUHOTO
U3MEpEHUs, IPU KOTOPOM €€ HeompeneneHHocTs A, x — 0. IIpu 3ToM Heolpe1eIeHHOCTh BEIUYHU-

HBI HpOCKI_[I/II/I I/IMHyJ'Haca IIaHHOI‘/JI YaCTHUIIbI HA OChb X (yKa)KI/ITe HpaBI/I.HBHOC yTBepmaeHHe, rac
h=1,055-10"* Ik -c):
a) Ayp, =0; 6) Aypy —>h; B) Aypy > ©; 1) Ayp, >Nf2;

1) TOYHOCTH n3MepeHust A, x — 0 Hemb3sl JOOUTHCS B IPUHIIUIIE;

4. MukpoyacTulia HaXOAUTCS B CTAlIMOHAPHOM MOTEHIIUAIBHOM II0JI€, B KOTOPOM UMEET NOTEHIIN-
anbHYyIo 3Hepruto U (x) , 3ABUCAIIYIO OT OJTHOM KoopaAuHaThl X. [lonHas sHEprus yacTuisl paBHa £,

a e& COCTOSIHME OIHMCHIBACTCS BONHOBOM dyHKimeit y(x). Ecimm 7=1,055 10734 Ik - ¢, T0 Maccy

m 4YaCTULbl MOKHO BBIYUCINTh U3 COOTHOIIICHUA (yKa)KI/ITe HpaBHHBHBIﬁ OTBGT)Z

B 7 AV(x), g 2EZUE) A ()
2(E-U(x))w(x) dx? my(x)  dx?

B) m= n? dz\u(x) ; D m= hz\p(x) ;
2(U(x)-E)w(x) dx? 2(E-U(x))-d*y(x)/dx?

9 o AU E) dy (), &) m= Py ()

Py(x)  de 2(U(x)-E)-d?y(x)/d =

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-2 (koHTpoMpyeMblil MHAUKATOP AocTHKeHHs KommneTennun OIIK-2.2)

1. Boosas dynxuus  (x) = Aexp(ikx), rae 4 u k — HOCTOSHHbIC BEIMYHHBL, | — MHUMasi ¢IHHH-

113, ONUCBIBAET COCTOSIHUE MUKPOUYACTHIIBI B TOM Cllydae, KOTJa €€ MOTEHIMAIbHasl YHEPT sl UMEET
BUJ (YKQXHUTE IPABUIbHBIA OTBET):

a)U:lcxz/z; 0) U = kx; B)Uzconst-exp(—kxz); r)U=0; 1) U =const-exp(ikx);

€) HET IPABWJIBHOTO OTBETA;

2. CocTostHME MUKPOYACTHUIIbI, JIBIKYILENHCS B OTPaHUYEHHOM LIEHTPAJIbHO-CUMMETPUYHOM TIOJIE,
OTIHCBIBAETCS BOJTHOBOW (DyHKIIMEH \V(r) = Ar? , T1ie A — KOHCTaHTa, a ¥ — pacCTOSIHUE JI0 LIEH-

TpajdbHON TOYKU. OTHOIICHUE IJIOTHOCTH BEPOSITHOCTH OOHAPY)KEHUS YaCTHIIBI B TOUKE C KOOPIH-
HATOH 7| K IJIOTHOCTU BEPOSTHOCTU €€ OOHAPYKCHUS B TOUKE 7y PAaBHO (YKaXXHUTE MPaBUIIbHBIH

OTBET):
6 4 2 2 4 6
) ) ) r r r
al—1|; 06)|—]|; B) [— | ; r) 1; mn|— e)|— | xK) | — | 5
r r r ) ) )

3) HET NPaBUIBHOIO OTBETA;

3. Ecniut paauyc n-it 00pOBCKOM 3JIEKTPOHHON OpOUTHI B OJJHORJIEKTPOHHOM aTOME PaBEH YEThIPEM

panuycam 1nepBoit 60poBCKOIl OpOUTHI, TO OTHOILICHHE ‘Ll‘ / ‘Ln BEJINYMHBI MOMEHTA UMITYJIbCa
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AJIEKTPOHA, HAXOAAIIET0Cs Ha MEPBOi OpOUTE K BETMUMHE MOMEHTA UMITYJIbCa AJIEKTPOHA, HAXO0-
JSIIerocst Ha n-it opOuTe, paBHO (YKaXUTE MPABUIBHBIN OTBET):
a) 0,125; 0) 0,25; B) 0,5; r) 1; n) 2; e) 4; x) 8;

4. Ha pucyHke cXeMaTH4ecKd N300pakeHbl CTallMOHAPHBIE OPOUTHI aTOMa
BOJIOPO/Ia COTJIacCHO MoJien bopa, a Takxke yCIoBHO N300payKeHBI IePEX0Ib
3JIEKTPOHA C OJIHOM CTallMOHAPHON OPOUTHI Ha JPYTYIO, COTIPOBOKIAIOIINECS
ucrIyckanueM (oToHa. DTH Mepexo bl Jal0T ClIeKTpaibHble cepun JlalimaHa,
bansmepa, [Tamena u T.11.

Haubounpmemy uMiysbCy ucmymeHHoro (oToHa B cepuu Jlaiimana
COOTBETCTBYET CJIEAYIOIINI TIepexo/1 U3 TeX, YTO NPUBEICHBI Ha PUCYHKE:!

a) n=3-n=2; 0) n=5-n=1; B) n=4—-n=3; r) n=5-n=2;

n) n=2—-n=1; e) n=5—-n=3;

5. Ilepexon asekTpoHa ¢ GOPOBCKOM OPOUTHI € TIIaBHBIM KBAHTOBBIM YHCJIOM /1 Ha OpPOUTY C TJIaB-
HBIM KBaHTOBBIM YHCJIOM 77’ B aTOME BO/IOPO/Ia COOTBETCTBYET JJMHUM OJTHOM U3 CIIEKTPAIbHBIX
cepuil u3nydenus. Ilpu aTom nepexoqy n =00 —> n'=2 COOTBETCTBYET CIEAYIOLIAsl JUIMHA BOJIHBI
U3ITy4YeHus A (BIOEpUTE MPABUIILHBIN OTBET):

a) MUHUMaJbHas A B cepun Jlaiimana; 0) MuHHManbHas A B cepuu banbmepa;
B) MUHHUManbHas A B cepuu Ilamena; ') MakcuMajbHas A B cepun Jlaiimana;
1) MakcuMaibHas A B cepun banbmepa; €) MakcuMaibHas A B cepuu [lammena;

6. ToyeuHbIil HCTOYHMK MOHOXPOMAaTHYECKOTO CBETA C JUIMHOW BOJHBI A Ha-
XOJUTCSI HA PaCCTOSIHUU @ OT HENPO3pavyHOM INIOCKOM Mperpajbl ¢ Ipope3aH-
HBIM B HEW KpYIJIBIM OTBEPCTUEM paJyca 7. 3a IIPEerpagoil Ha TakOM K€ pac- §
CTOSIHUU @ YCTAHOBJICH IIApaJUICIIbHBIN el 5KpaH. [Ipu aTom paccrosuue a
uMeeT HAau0oJIbIIYI0 BO3MOKHYI0 BeJIMYUHY /ISl TOTO, YTOOBI B Touke O La
9KpaHa (JIexkaniei, Kak ¥ ICTOYHUK CBEeTa S, Ha OCH OTBEPCTHS) HAOIIO1aICs
I(paKIMOHHBI MUHUMYM OCBeIleHHOCTH. UYTOOBI B Touke O Habmogancs coceAHui nuppakiu-
OHHBIN MAKCUMYM MEHBLIETO MOPSAKA, JJIMHY BOJHBI MOHOXPOMAaTHYECKOTO CBETA HAJO:

a) YBEIMYMTh B 4 paza; 0) yBeJIUUMTb B 2 pasa; ) YBEIUYUTH B /2 pas;

I') YMEHBIUMTH B 4 pasa; ) yMEHBIIUTH B 2 pa3a; €) yMEHBLIUTh B 2 pas;

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-2 (koHTpoMpyeMblil MHAUKATOP AocTHKeHHs KommneTeHnun OIIK-2.3)

1. MukpouacTuna, HaXoAA1asAcs B OAHOMEPHOM MPSMOYrOJIbHON MOTEHUUANIBHON sIME )y
IIUPUHBI @ ¢ OECKOHEYHO BBICOKUMH CTEHKAMH, MIEPEXOAUT Ha OCHOBHOM, CaMblil HU3KHI
pa3pelICHHBIN YHEPreTUYECKUN YPOBEHb C PA3PELICHHOIO YPOBHS JHEPIUH, JIEKALLETO
HETOCPEJICTBEHHO HaJl OCHOBHBIM. [Ipu 3TOM HcIyckaeTcst GOTOH ¢ HUKIMYECKON 4acTo- 7 m
TOM ®. Maccy yacTuipl m MOXXHO HalTH U3 COOTHOLIEHMsI (YKaXUTE BEPHBIA OTBET, I'/iE

s

i = h/2n —nocrosiunas [Lnanka): "
nh 3n%h n’h 3n’h 2nh 3n%h 4n’h
) —=; 0 —— B —— D) ) 5 —
2oL 4oL ol ol ol 20l ol

2. Mukpoyactuiia ¢ MacCoi m HaxXOJUTCA B OJHOMEPHOM MOTEHIUAIBLHOMN sSIME, UMesl MOTEHIUATb-

HyIO0 2Hepruto U = k x? / 2, rne k =const, U MOXET UMETH TOJIBKO AUCKPETHBIE pa3pEIICHHbIE 3HA-
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YeHUs dHEpruu E,, , Te 7 — IJIaBHOE KBaHTOBOE YMCIO. C POCTOM YHMCIIa I PACCTOSTHUE MEXKY CO-
CEITHMMU Pa3pelICHHBIMUA YPOBHAMHU 3Heprun AE = F, | — F, (yKa)XuTe BEPHOE YTBEPKIACHHUE):

a) CTPEMHUTCS K HYJIIO; 0) HE U3MEHSETCS;  B) YMCHBIIIACTCS; ') YBEJIMYHBACTCS;
1) YBEIIMYMBAETCS U CTPEMUTCS K HEKOTOPOMY TIPEJENly;  €) YMEHBIIACTCS U CTPEMUTCS K HYJIIO;

3. Bce paccmaTpuBaeMble MOJ000I0YKH aTOMa ypaHa 3amoJIHEHbI JIEKTPOHAMH MOJHOCTHIO. NV,
— YHCIIO DJIEKTPOHOB B 5 f —moa000049ke, a Ny — YUCIIO AIEKTPOHOB B 25 — MOA000I0YKe. Y KaKH-

T IIPABUJIbHYIO BEIUYHUHY PA3HOCTH N — N, :

a)l; 0)2; B8)3; 14, m6; e 7; %8 3)9; m10; x)12; m) 14; wm)15; n)16;
4. YkaxuTe, Kakas 4aCTb aTOMHBIX SII€p PaJMOAKTUBHOIO BEILIECTBA PACIIAJAETCS 3a BPEMSI, pAaBHOE
TpeM IEpHOJaM IoJIypacrnaia:

1 2 3 3 7 3 1 1 1 1 .
a)—; 0)=; B)=; TI)=; —; €)=; XK)—; 3)—; H)—-; K)—; I 011 OTBET;
)5 O3 B DI N 935 W) 3 o W ©) s N apyr
4 (Y) B pesynbrare sI€pHBIX PaclazoB MCIYCKaKOTCA YacTUILbL: 1) a-M3JIy4eHHUs ¢ Maccou my ; 2)
B-u3ydeHus ¢ Maccoi mg ; 3) Y-M3Iy4CHHS C Maccoi m,, ; 4) HEHTPOHBI ¢ Maccoii m, . Hano pac-

CTaBUTh MAcChl YaCTHUI] IaHHBIX U31y4CHUN B MOPSAKe BO3pacTaHus (YKa)KUTE OTBET):

a) m, <m, <mg <my; 6)mn<my<mB<ma; B) m, <mg <mg <m,;
r) m, <mg <m, <mgy; 1) m,<mg<my <my,; e) my <mg <m, <m;;
K) My <My, <mg <m,; 3)my<mn<ma<m3;

5. B aMepuKaHCKHMX YyHMBEPCHUTETaX AJIs WJUIIOCTPALMM BOJIHOBBIX CBOMCTB 3JEKTPOMArHUTHBIX
BOJIH CTYJEHTaM Ipe/ulararoT cieAyroomui npumep: “Korna aBuanusi COXO3HBIX BOMCK J€Tena Ha
OonbIIOM ynaneHun L oT Oepera Haja MOBEPXHOCTBIO MOPSI HAa ONPEAETICHHON BBICOTE /i, TO pa-
nuonokaronssie craninuu (PJIC) repmaHCcKuX BOWCK, CTOSIIMX HA Oepery Ha BBICOTE /1, HAJ yPOB-
HEM MODSI M W3IYYaBIINX AJIEKTPOMArHUTHBIC BOJHBI C JJIMHON BOJHBI A, HE MOJIy4ald OTPaKeH-
HBI OT CaMOJIETOB CHTHAJI, YTO TO3BOJIJIO aBHALMK OECHPENsTCTBEHHO MpOJIeTaTh Hall JIMHUEH
00opoHBI Ha Oepery, U ObUIO OJHON W3 TIABHBIX MPUYHH MOOEIBl COIO3HUKOB Haj (HaIlIMCTCKOM
I'epmanueit Bo 2-ii MUpOBO# BoliHE.” M310KUTE CBOE MHEHHME O TOM, KaKHE 3aKOHBI BOJHOBOH OII-
TUKHU TIO3BOJISIOT C/IENaTh TaKOH BBIBOJ, M, UCIIOJIB3Ys 3TH 3aKOHBI, ONIPEACIUTE BHICOTY /i, HA Ka-
KOHM JTOJDKHBI JIETETh CaMOJIeThl. BhICKakuTe Takke CBO€ MHEHHE O MOJ00HOM CUTyalluu U TpUBe-

nuTe 000CHOBAHHBIE APIYMEHTHI O €€ HEBO3MOKHOCTH.

% PIC
hy = 3 Mﬁ ]hz

\y

MOpe

3. OueHo4YHbIe cpeaCcTBA (OLEHOYHbIE MATEPHUAJIbI) JAJI POBEACHUS IPOMEKY-
TOYHOM ATTECTALMH 00YYAKIIMXCS M0 JTUCHHUILIMHE (MOIYJII0)

2 cemecTp

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-1 (koHTpoIMpyeMblil MHAUKATOP AocTHKeHHs KommneTennun OIIK-1.1)

1. MarepuanbHas Touka M cBOOOHO 6€3 TPeHHUsI CKOJIB3UT B MOJIE CUJIBI TSHKECTH 573

110 TJIAJIKMUM CT€HKaM LUIUHAPUYECKOU CUMMETPUYHOM MBI U B PACCMAaTPUBAEMBI A | ASa
MOMEHT BPEMEHHU JIBHIKETCSl BBEPX 110 HallpaBiieHUIO K Touke B (A u B - HauBbIC- ;
LIM€ TOYKH MObEMA). YKa)KUTE ITPAaBUIILHOE HAIIPABJIEHUE BEKTOPA ITOJIHOTO YCKO-
penus Toukd M (cm.pucyHok): a) 1; 0) 2; B) 3; r) 4; n) 5;

o<
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2. MarepuanbHasi TOUKa HAUMHAET BPAIAThCs IO KPYTOBOii TpaekTopuu 0e3 Ha- (’lg*’i =

YaJIbHOUM CKOPOCTH BOKPYT 3aKPEIUICHHON OCH C MOCTOSHHBIM YIVIOBBIM YCKOPEHU- Ys
o S

€M € , U IMEET B HEKOTOPBIM MOMEHT BPEMEHHU YIIIOBYIO CKOPOCTh BpalICHUS, PaB- T a

Hy10 . YeMy B 3TOT MOMEHT BPEMEHH PaBHO OTHOLIEHHE a, / a . BEIUYUHBI HOP-

MaJIBbHOT'O yCKOpeHI/ISI a n TOYKH K BCIIMYUUHC eé TAHT'CHIIUAJIbHOT'O yCKOpeHI/ISI a T r)
1 2 2 1

€ ()
) —; 0w’ B DO S Qo oK) 5 3) 5
()

EM 4 82(1)

3. Karymika maccel m = 1 Xr ¢ paanycoM R =3 M MOXET BpaIatbcs JIMO0 BOKPYT

R
OCH CUMMETpPUU A, IPOXOSIIeH uepe3 e€ HeHTp, 1100 BOKPYT MapajuieabHoi ocu B, M
MPOXOIAIIEH uepe3 Kpait 0004a KaTymku (CM. pUCYHOK). MOMEHT WHEPLUU KaTyIIKA

OTHOCHUTENIBHO OCU A paBeH [, =3 KT M2 Uemy paBeH MOMEHT UHEpPUUU [ OTHOCH-

TenpHO ocu B?
a)4xkrm’;  6)6 kM B)SkrM 1) 10krME  x) 12k e) 18 koM
) HET IPAaBUJILHOTO OTBETA;

-

4. [InaneTra Maccoit m ABUKETCS MO SJUTUIITUYECKON OpOUTE, B OAHOM U3 (DOKYCOB = m

1 \4
KOTOPOM HaXOJUTCA 3B€3/1a Macchl M. 7 —paluyc-BEKTOP IUIAHETHL, 1| =4 - 10% km , 'A

ry=6- 10° xkum (cM.pucyHOK). BennmunHbl CKOPOCTH IJIaHETHI B HauboJiee yiaieH- V2
HOM 1 Hanbosee OIM3KOH K 3Be3/le TOUKE OPOUTHI PaBHBI, COOTBETCTBEHHO, V5 =24 KM/C U

v =36 km/c. Torsia oTHOWEHNE 7'; /| PaBHO:
a) 0,667; ©0)1,225; B)0,8165; 71)1,5; m)0,75; e) 1,33; k) HET MpaBUIHLHOTO OTBETA

5. Ilo ropu3oHTaJIbHON MOBEPXHOCTU CO CKOPOCTHIO V KATHTCH LIap Macchl m R ‘
m v

u paguyca R. Ha xakyl0 MakCUMajbHYIO BBICOTY /i ILAp MOKET HMOIHATHCS HA 'y h

TOPKY, KaTsCh 03 MpOCKaIb3bIBaHUs (g — YCKOPEHUE CBOOOTHOTO MaIeHHs)?

102 2 2 2 2 2 2
I e ) e S TP R B KASP S S At ra
g g g g 5g 2g 10g

3) HeT NpaBUIILHOTO OTBETA;

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-1 (koHTpoIMpyeMblil MHAUKATOP AocTHKeHHs kKommneTennun OIIK-1.2)

1. I'py3uk Maccel m Ha MpYyXHUHKE ¢ KOAPPUIUEHTOM KECTKO-
CTH k coBepIIaeT BepTUKAIbHBIC KOJIEOAHUS B BS3KOU HKHUIKO-
CTH IOJ AEUCTBUEM BHEIIHEW CHUJIBI, MEHSIOLLEHUCS CO BPEMEHEM |7
C UKJIMYECKON 4aCTOTOM ® IO FapMOHUYECKOMY 3aKOHY

xmax Vmax

|
jo)
§ -
e
2

*ll*oli_ .

1 - D?Dnlnnnm,-g
- |
YN

e
8

L

F = Fycos(wt + oc) . 3aBUCUMOCTb aMILIUTYbl CMEILEHUS Xy,

¥ aMIUTUTYABI CKOPOCTH V... TAKOrO MasTHHKA OT YacTOTHI ® ITOKa3aHbI HA pucyHKe. Kakoil Mo-
’KeT OBbITh BEJTMYMHA OTHOILIEHHS ®,/®, YaCTOT, YKa3aHHBIX Ha TOM PUCYHKe?
a) 1,1; 0) 1; B) 0,9; r) 1/2; n) e1=0,3679; e) 0; xK) oo

2. E=4-10 Jlx — nomuas SHEPIHUs YaCTHIIBI, JETSICH CO CKOPOCTHIO, OTM3KOM K CKOPOCTH
CBETa C; T— BPEMS )KM3HU MOKOALIEICS YaCTULIBI OT MOMEHTA POXKAECHUS 10 MOMEHTa pacnaja. He-
MOJIBWKHBIN HaboAaTeNnb B 1a00paTOPHOM CHCTEME OTCYETa 3aMETHJI, YTO JITSIasi YacTHULa pac-
1aJ1ach CIycTsd BpeMs 4T IOCIE pPOKIECHUSA. DHEPrus OKOs JaHHOHN Y4acTUIbl paBHa:
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a) 107 Ix; 0) 2-107* JIx; B) 4-107%* JIxk; r) 8-107* IIx; 1) 5-107% JIx; €)
HCT MPAaBHUJIbHOTO OTBCTA,

3. U neanbHblii ra3 coBepiiaet npouecc 1 — 2, u300pakeHHbIN Ha quarpamme 7-p i
(Temneparypa-gaBieHue), rae p, =3py, 1} = 3T, . UTo NpoUCXOANUT C BETUUUHON h '\\

] 7
obwema V' raza npu Takom mnpouecce? OH: a) yMeHblIaercs B 9 pas; Tyt " p

0) ymeHbIIaeTcs B 3 pa3a; B) YMCHbBIIIAETCS B V3 pa3;  T) HE UBMEHSETCS;

1) YBEJIMUUBAETCS B V3 pa3; €) yBeauuMBaeTcd B 3 pasza;  K) yBeJIMuuBaeTcs B 9 pas;

4. Ha pucynke v P13 D p »
clieBa Ha JHa- 3,72 : & 1 3 E,Wz ]p . {1 2 ]p =
rpamme V-T u3o- LlﬁT < ]1 14 Q—V M T T q p e T
OpaXkeH LUKIIH- a) 0) B) r) a) <)
YEeCKUI MPOIIECC, COCTOSIINN U3 H300aphl, H30XOPBl U U30TEPMBL. Y KaKUTE MPaBUIBHBINA PUCYHOK
9TOTO LUKJIA WM HAa quarpamme p-V, unu Ha quarpamme p-1.

5. B mpotecce cxxaTHs ra3a BHELIHHUE Tella COBEPIIAIOT Hal Ta3oM padboty A = 6 kJ[k, mpuyem rasy
coobmraercs Termiota AQ = 2 k/x. Ykaxute, 4eMy paBHO U3MEHEHHE BHYTPEHHEW SHEprun raza’?
a) +8 kIx; 0)+6k/lkx; B)+4k/bk; 1)+2k/k; nx)-2x/x; e)—4 k/x;

K) —6 kIx;  3)—8 kJIx;

IlepeyeHb KOHTPOIBHBIX 3aaHUH U (M) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-1 (koHTpoMpyeMblil MHAUKATOP AocTHKeHHsA kKommneTeHnun OIIK-1.3)

1. V u T —nepBoHavansHbie 006éM 1 ammuaka (NHs) (uaeansHoro raza). AV u AT — npupaiieHus
3TUX napamerpoB. Temo, nocrynaromee | Moo ra3a npu NPOTEeKaHUU U30TEPMUUYECKOTO MPOolLIeC-

ca, BBIpOKEHO (POPMYIION: a) AQ=§RT1H[ ); 6) AO=3RTIn V+AV :
2 V+AV
5 v 3 V+AV %
B A =—RT1n _— ; T A :—RTln ; A =3RT1I1 ;
) A0 2 (V+AV) ) 40 2 [ j A) AQ [V+AV)

; ) HET NMPAaBUIBHON (POPMYJIBI;

e) AQ =§RT1n[V+AV)

2. MousipHBI€ TEIUIOEMKOCTH UJEAJIBHOTO Ta3a B npoueccax 1 — 2 u 1 — 3 paBHbI
C, u C, coorBercTBeHHO. VX oTHOmIEHHE C / C, =1,33. TakuM ra3omM MOKET

OBITH (YKaXXUTE BCE MPABUIIbHBIE OTBETHI):
a) kuciopon Oy;  ©) renmuit He;  B) yruekucneiii ra3 CO,; 1) a30T Np;
n) metad CHy; e) Bomopon Ha; ) JaHHOE YCJIOBHE HEBO3MOKHO;

3. Bony, naxoausiytocs npu temneparype 20°C, narpenu 1o 100°C u npeBpaTiiiv B ap TOH e
TeMIeparypbl. Kak n3amMeHsuiach 3HTpONHUsI CUCTEMBI BOJa-11ap?

a) He U3MEHsIach,  0) Bce BpeMs Bo3pacTaia;  B) BCE BPeMs yMEHbBINANACK;

I') CHayaJjla Bo3pacTaja, 3aTeéM OCTaBaJlach IOCTOSTHHOM JI0 TIOJHOTO NPEBPAILEHUS BOJIbI B 1ap;

1) CHa4yaJla yMEHbIIaJIach, 3aT€M OCTAaBAJIACh IOCTOSIHHOM /10 MOJIHOIO IIPEBPALLEHHsI BOJIBI B I1ap;
€) P HarpeBaHMWM BOJIbI ObUIA IIOCTOSIHHOM, a MOTOM Havajia BO3pacTaTh JI0 MMOJIHOTO IpeBpalle-
HUS BOJBI B 1ap;

4. Kakue 13 npuBeIEHHBIX HUXKE YTBEP)KJIEHUN OTHOCATCS KO BTOPOMY Hadally TEpMOJAMHAMUKH
(ykaxuTe /1Ba IpaBUJIbHBIX OTBETA)?
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a) DHTPONHSI BCEX TEJ B COCTOSIHUU PAaBHOBECHUSI CTPEMUTCS K HYJIIO IO Mepe MPHUOIMKESHUS TeMIIe-
paTypsl K Hynto KenbBuHa;

0) DHTpONHs TEPMOIMHAMUYECKON CHCTEMbl MaKCUMaJIbHA, €CIIM 3Ta CHCTEMa HaXOAUTCS B PaBHO-
BECHOM COCTOSIHUH;

B) EMMHCTBEHHBIM pe3yabTaTOM MPOLIECCOB, MPOTEKAIOIINX B TEPMOJUHAMUYECKON CHUCTEME HE
MO>KeT OBITh TIepeiada Teria oT 0oJiee HarpeToro Teja K MeHee HarpeTomy;

r) KITJ] nukna Kapuo pasen (7, -7, )/T;, x100%, Tae T, u T, - TeMIEpaTyphl “HarpeBatens’ U “Xo-
JIOAUIIBHUKA™;

1) DHTpOIHS — 3TO (QYHKILHUS COCTOSIHUA, KOTOPasi HE 3aBUCUT OT MIPOILIECCa, C MOMOIIBIO KOTOPOTO
crcTeMa MpHIILIa B 3TO COCTOSHUE,

€) DHTpONHs UJCaTHHOTO Ira3a JoJKHA yOBIBATh MPU €r0 N300apHUeCKOM OXJIaXICHUH,

5. Ha pucynke npecTaBiieH rpaduk pacrpeneneHus: MOJIEeKyIl UAealbHOTO T £
M

rasa o BeJIUUYMHAM CKOPOCTEH, Te v)=dN/Ndv nois MOIeKyl, CKO-
M Mmax

POCTH KOTOPBIX 3aKJIFOYCHBI B MHTEPBAJ CKOPOCTEN OT V 0 V+dv B pacuete
Ha €MHUIlY 3TOT0 UHTepBaia. [Ipy yMeHbllIeHnN TeMIIEPATyphl ra3a MaKkCH- 0
MaJIbHOE 3HAYCHUE f,, ax PTOTO Ipaduka:

a) CTpeMUTCS K OECKOHEYHOCTH;  0) YBEIMUMBACTCS;, B) HE U3MEHSETCS; I') YMEHBIIAETCS;
1) MOKET KaK yBEJIIMUMBATHCS, TAK U YMEHbBIIATHCS B 3aBUCUMOCTH OT MAacChl MOJIEKYJI T'a3a;

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-2 (koHTpoIMpyeMblil MHAUKATOP AocTHKeHHs KommneTeHnun OIIK-2.1)

1. Ha pucynke npencraBiieHbl rpaduku GyHKIIUH pacrpeieleHus: MOJIEKYI 1Mo 30 1 /l(Ve)
MIPOEKLUH CKOPOCTEH Ha OCh X ISl TPEX pa3iIMyHbIX UACATbHBIX T'a30B (BOJIO-
poJia, BOASHOTO Mapa U KUCIOpOa) PU OJJMHAKOBOM TemnepaType. YKaKuTe
rpaduK, COOTBETCTBYIOIIMN paciipeiesieHrio MakcBesuia sl BOJOpoa:

a) 1; 0) 2; B)3;  T) Ipu OJMHAKOBOW Temreparype rpapuku
JOJKHBI COBITAATh;

Vy

2. 3aKpBITYIO MPOOUPKY, B KOTOPOH HAXOAUTCS BOJAOPO/I, BPAIIAIOT C YTIOBOM -
CKOPOCTBIO ® BOKPYT OCH, mpoxo et uepe3 mpooky I1. Konmenrparmus mose- “E:J
KYJI ra3a B MPOOUPKE 3aBUCUT OT PACCTOSIHHS 7 JIO OCH BPAIICHHSI 110 3aKOHY (- |n il
MOJISIpHasi Macca BoJ0poaa, R — yHUBepcaibHasi ra30Bast MOCTOSHHASA):
2RT w’r? uc)zrz u(ozrz
a) n=const; ©0) n=ny———; B) n=nyex ; T) n=ngexp| — ; ) n=n ;
) ) Oumzrz ) 0 €Xp RT ) 0 €Xp RT ) 0 S5 pT

3. Jlorapudm In p maprmansHOro AaBIeHUS a30Ta B aTMOC(epe IIIaHEThl, MEIOIIEH 0OIMHAKOBYIO
BO BCEX TOYKAX TEMIepaTypy, 3a-

1 1 1 1
BHUCHUT OT BBICOTHI /1 HaJl IOBEPX- Imy ly ]“V ’ np np ’ np
HOCTBIO IJIAHETHI CICAYIOLIUM 00- h h h h [N # h
a) o) B) r) 1) e)

pa3oMm (ykaxxute BEpHbIH rpaduk):

4. YacroTa coymapeHuii MOJIEKYI HIeallbHOTO T'a3a CO CTEHKOW cocya He OyAeT U3MEHSIThCS, €CITU
ra3 COBEpILIACT IIPOLECC, ONMUCHIBAEMBIN YPABHEHUEM:
_const _const

a =const-x/7 ; 0 =const-T ; B = ; r = ; ) HET OPaBUIILHOTO
) P ) P )P ﬁ ) p T ) p

OTBETA;
5. B moToke ra3za, HanpaBJIeHHOM BJIOJIb BEKTOPA 71 = k , MPOUCXOAUT HaHOOJIbIIIee BO3pACTaHNE

BEJIMYMHBI CKOPOCTH ra3a B HaIlpaBieHuu 7i'=i + j (rae i, j,k — eIuHUYHbIE BEKTOPHI (OPTHI)
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JEKapTOBOI cucTeMbl KoopanHar). [lepeHoc uMIysbca HalpaBIEHHOTO JBM)KEHUS ra3a MPOUCXO-
IUT B HAIIPABJICHUHU BEKTOPA:

a)i+j; 06 i-j; B j-i; 1D -i-j; nk; e —k; x) apyroil orser;

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-2 (koHTpoMpyeMblil MHAUKATOP AocTHKeHHs kKommneTeHnun OIIK-2.2)

1. HekoTopslii ra3 coBepIaeT mpouecc, npu KoTopom koddduimeHT ero quddy3uu B atmochepe
HEe MeHseTCs. YpaBHEHHEM Takoro mpoiiecca Oynet (7 — Temmepatypa, p — JaBlIeHHE aTMOC(EpHI):

a) T =const; 0) T3/2=const-p; B) Tzconst-pz; r) pzconst-Tz;
n) p=const-T; e) T=const-p3/2;

2. Ha ¢a3oBoii ntuarpamme p-V u3zo0OpakeHa n3oTepma Ui YMCTOTO BEIIECTBA
H,0 B cocTosiHMM TEpMOIMHAMUYECKOTO pPaBHOBECUS (IIyHKTUPHBIMU JTMHUSIMU
yKa3aHbl TPaHULIBI pa3jiena ra3o00pa3Hoi, KUAKON U TBepIoH (az). Ykaxure
TOYKY, COOTBETCTBYIOILYIO COCTOSIHUIO, ITPY KOTOPOM JIE] IUIABAET B BOJE:

a) l; 0) 2; B) 3; r)4; n) 35; €) Takasi TOuKa Ha U30TepMe
HE OTMEYEHa

3. Temneparypa naaBjieHUs. HOPMaJIBHOTO Y% D p Y% P
BEIECTBA (IBYOKUCH YIIIEPO/ia) yBEIHIHBa- U/ |)/ U/ I/ |>/
€TCsl C POCTOM JaBJIIEHUS p. Y KaXKUTE IIpa- T T T T

a)

T
BWJIBHYIO JUarpaMMy COCTOSIHUN C KPUBBIMHU 0) B) r) )
paszena TBEpIOi, ) KUIKOM U ra3000pa3Hoil (a3 /i ITOTro BEelecTBa:

4. Bony, Haxoausiytocs npu teMneparype 20°C, varpenu g0 100°C u npeBpaTuiu B map Toil xe
TeMIeparypbl. Kak n3amMeHsuiach 3HTPONHUSI CUCTEMBI BOJa-11ap?

a) HE U3MEHsIach,  0) Bce BpeMs Bo3pacTaia;  B) BCE BPeMs yMEHbBINANACK;

I') CHayaJla Bo3pacTaja, 3aTeéM OCTaBaJlach IOCTOSTHHOM JI0 TIOJHOTO NPEBPAILEHUs BOJBI B 1ap;

1) CHa4yaJla yMEHbIIaJIach, 3aT€M OCTAaBAJIACh IOCTOSIHHOM /10 MOJHOIO IIPEBPALLEHMsI BOJIBI B I1ap;
€) IpHU HarpeBaHMWM BOJIbI ObUIA IIOCTOSIHHOM, a MOTOM Hayajia BO3pacTaTh JI0 MMOJIHOTO IpeBparie-
HUS BOJBI B 1ap;

5. Kakue 13 npuBeieHHBIX HUKE YTBEPKACHUH OTHOCATCS KO BTOPOMY Hadaly TepMOJINHAMHUKH
(ykaxuTe /1Ba IpaBUJIbHBIX OTBETA)?

a) DHTPONHSI BCEX TEJ B COCTOSIHUU PAaBHOBECHUS CTPEMUTCS K HYJIIO [0 Mepe MPHUOIMKESHUS TeMIIe-
paTypsl Kk Hynto KenbBuHa;

0) DHTpoNHs TEPMOIMHAMUYECKON CHCTEMbl MaKCUMaJIbHA, €CIIM 3Ta CHCTEMa HaXOAUTCS B paBHO-
BECHOM COCTOSIHHH;

B) ENMHCTBEHHBIM pe3yabTaTOM MPOLIECCOB, IPOTEKAIOIINX B TEPMOJANHAMUYECKON CUCTEME HE
MO>KeT OBITh Tiepeiada Teria oT 0oJiee HarpeToro Tejaa K MeHee HarpeTomy;

r) KI1/] mukna Kapuo pasen (7, -7, )/T;, x100% , Tae T, u T, - TEMIIepaTyphl “HarpeBatens” U “Xo-
JIOAUIIBHUKA™;

1) DHTpOHS — 3TO (YHKILHUS COCTOSIHUA, KOTOPAsi HE 3aBUCUT OT MIPOILIECCa, C TOMOIIBIO KOTOPOTO
CUCTEMa IIpHILLIA B 3TO COCTOSIHUE;

€) DHTpONHsI UJCATHLHOTO Tra3a JOJKHA yOBIBATh MPU €r0 N300apHUeCKOM OXJIaXICHUH,

IlepeyeHb KOHTPOIBHBIX 3aaHUH M (M) BONPOCOB VIS OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-2 (koHTpoIMpyeMblil MHAUKATOP AocTHKeHHs kKommneTennun OIIK-2.3)
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1. B BbICOKUI COCY[l C pACTUTEIBHBIM MACIOM OJHOBPEMEHHO BBICBHIIAIN MHOKECTBO
_ - -| ManeHBPKHMX METAJUTMYECKHX LIAPHKOB pa3HOTO paamyca r. [Ipoananusupyiite mporecc
- - MNaaCHUs MIaprUKOB B dKUAKOCTU U 00BIACHUTE MOPAAOK UX MMAACHHUA HA JHO. OTBeT

— —| obocHyiiTe Cc MOMOUIbIO (PUINIECKUX 3aKOHOB U (POPMYIL.

- — —| 2.IIIxuB MOKEeT BpalaTsCcsi BOKPYT CBOEH 3aKpEIIEHHOM rOpHU30HTaIb- Y
Ho ocu 00’ 6e3 Tpenus. Ilog pykoit uMmeercs TMHENHKa, CEKyHIOMEp, U

TaKXe IPy3UK MaccChl 71, KOTOPbI MOKHO MOJIBECUTh K HUTH, HAMOTAHHOM HA IIKUB. 4

[Ipennoxxure npouenypy OnpeneineHuss MOMEHTA MHEPIUH ILIKMBA OTHOCUTEIBHO OCH

00’ ¢ MOMOIIBI0 UMEIOIUXCS O pyKO# mpeameToB. OO0CHYHTE MPeI0KEHHYIO m

nporenypy ¢hopMyaamMu, HO3BOJSIOIIMMHI BEIYUCIUTH TPEOYeMbIii MOMEHT HHEPLIUH.

Ow

3. Ilpu aOCoOMOTHO YIPYroM COyJapeHHH JIBYX METAITTMUECKUX IIaPHKOB C m__ g v, m
MaccaMH my u m,, JBUTABLIUXCS HABCTPEUY JAPYT IPYT'y CO CKOPOCTSMHU V| u V5, B O—L <
MOMEHT Hau0O0JIbIIEro COJMKEHUs IAPUKU JBUKYTCS C OJTHON CKOPOCTBIO vy, ONIpEeAesseMOon
3aKOHOM COXPAHEHUS UMITYIIbCA |myvi —myVy|=(my +my) vy M TOJIBKO IIOTOM PA3JIETAIOTCSA B CTOPOHBL.

2 2 2
_ mvy + myvy _(m1+m2)v0
2 2 2
H?).HO)KI’ITG Bali€ MHCHHUEC O HpI/ILH/IHe N3MCHCHUS BHCPFI/H/I NN 06 OHH/IGKaX B 3allMCAaHHBIX (I)OpMy-
JIax.

>0.

IIpu 5TOM KMHETHYECKask SHEPTUS MEHSETCA Ha BEJIMYUHY AE,,,

4. IInacTUIMHOBBIN IIAPUK MACCHI 71, JIETEBLINI CO CKOPOCTBIO V, CTAJIKUBAETCS C

0
BHCEBILIUM HETIOJIBUKHO CTEPKHEM MacChl M W JUIMHBI /, CHOCOOHBIM BpamaThes 6e3
TPEHMSI BOKPYT TOPU30HTAILHOM OCH, TPOXOAAIIeH uepe3 Touky noaseca O, HO He % m
IIPWINIIAET K CTEPKHIO, @ OTCKAKUBAET OT Hero. OnpeennTe 3aKOH COXpPaHEHUsT KaKou *
BEJIMYHMHBI MOXHO, @ KAKOI HEJIb3s UCII0JIb30BaTh IIPU COYJApPEHUN: MEXaHUYECKOM M
sHeprun? NUmnynsca? MomeHnTa nMityabsca? 3alluIInTe CBOE CYXKIEHHUE O IIPUYNHE |
COXPAHEHUS WM U3MEHEHMSI KQKJIOM U3 3TUX BEITUYHMH.
5. B HauanbHBI MOMEHT BPEMEHHU CTEP>KEHb MacChl 71 M JUIMHBI / CBOOOHO
Bpamaercs 6e3 TPeHUs € YTI0BOH CKOPOCTBIO ®, B TOPU30HTAIBHOM MJIOCKOCTH ¥ m,l

BOKPYT 3aKpEIUICHHOM OCH, MpOoXoAsauen yepe3 ero kpau. [1o crepHio MOXKET o
cBOOOTHO 0€3 TpeHHUsI CKOJIB3UTh HaJleTasi Ha Hero My(QTa Toi e mMacchl m. B

HayvaJIbHbII MOMEHT My(Ta Hax0oquIach BOIM3HM OcH BpaleHus. HuKakux BHEIIHUX CHII B TOPU-
30HTANBLHOM MIIOCKOCTH HeT. [Ipoananu3upyiite nBrxeHne My(Thl, U3BMEHEHUE KHHETUYECKON
SHEPTUH, UMITYJIbCA U MOMEHTA UMITYJIbCa CUCTEMBI CO BPEMEHEM U BBICKAKUTE CBOE MHEHUE O CO-
XPaHEHUH 3TUX BEJIMYUH WM O MPUYMHAX UX U3MeHeHus1. OOOCHYHTE CBOE CyXJeHHE He00X0a1-
MBIMH 3aKOHAMHU U popMynaMu (GU3UKH.

3 cemecTp

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-1 (koHTpoMpyeMblil MHAUKATOP AocTHKeHHsA KommneTennun OIIK-1.1)

1. [lonoxuTenbHBIA TOUECUHBIN 3apsil ¢ = +2¢ W OTPULATEIbHBIM TOUEUHBIN 3aps
¢>=—q HAXOIATCA B IBYX BEPLIMHAX PABHOCTOPOHHETO TPEYrOJIbHUKA C JJIMHON
CcTOpOHSI /. YKa3aTh MpaBHiIbHOE HATPABJICHHE BEKTOPA HATIPSKEHHOCTH £ CO3IaH-
HOT'O UMM IEKTPOCTATHUECKOT0 MOJIS B TPEThEN BEPLIMHE 3TOTO TPEYroJbHUKA (CM.
PUCYHOK):

ayl 6)2 B3 n4 m)5 e6 x7 38§ w9 k10 m)ll

M) 12
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2. ITo 0Obemy mapa ¢ OAMHAKOBOW BO BCEX TOUKAX MJIOTHOCTBIO o = const pac- p w

" " "

npeneneH sekTpuueckuil 3apsan. llap okpyxeH 6CKOHEUHOW AUAIEKTPUUECKO € ”
CpEIoi, UMEIOLIEHN TUAIEKTPUUECKYIO TPOHMIIAeMOCTh €. Ha paccTostHum » ot Y A
LIEHTpa 11apa (3a ero npeeaMu) BEIMYMHA HANIPSHKEHHOCTH 3JIEKTPUUECKOT0 4 i
T10JIs1, CO3JAHHOTO 3TUM 3aps0M, paBHa £. Ecinu moMecTUuTh JaHHBIN 3apsiKeH- . 5
HBIN MIap B BaKyyM (yOpaTb JU3JIEKTPUK), TO MOJIE C BIBOE MEHBINIEH BETUYNHOM Y " i
HanpspkeHHOCTH E£/2 Oynet HabIoAaThCs B BaKyyMe Ha BABOE OOJIBIIIEM PACCTOSIHUU 27 OT LIEHTpa
mapa. Yemy paBHa IUIEKTpUYECKask IPOHULIAEMOCTD CpeJIbl?

a) 1; 0)1,41; B)2; r) 4; n) 8; €) Ipyrou OTBET;

3. Ha pucynke nokazaHa KapTuHa SKBUIOTEHIIMAIbHBIX JIMHUM
AJEKTPOCTATUUECKOTO MOJIsl M 3HAYEHUs MOTEHI[Mala Ha HUX. 3B
Otmeuensl Touku 4, B, Cu D. VI3MeHeHne BeIMUUHBI CKOPOCTH :
MEPBOHAYAIIBHO OKOMBIIEHCS 3apsKEHHON YaCTULIBI IO JEHCT- ;
BHUEM DJIEKTPOCTATUYECKOTO TOJIS UMEET HAauOOoIbIliee 3HAYCHHE X \

MIPU NIEPEMEIICHUH YaCTULIbL: s b
a) u3 Touku D B Touky B;  6) u3 Touku D B Touky C; L
B) u3 TOuku D B TOuKy 4; T) u3 Touku C B TOUKY A, S

4. BHyTpu He3apsKEeHHOM MOJIoM MeTan-

JTMYECKOH chepbl MOMECTHIIN TOYSUHBIN »\EB”G T P Eene / Eeve=0 Eene
MOJIOKUTEIbHBIN AJIEKTPUUECKUN 3apsi, q -~ m 4q

CMECTHUB €ro0 U3 LeHTpa cepsl, Kak Mo- 7l w ]

Ka3aHo Ha pucyHkax. Kakoit Oyner kap- / N N

THHA CWJIOBBIX JIUHUU JIEKTPUIECKOTO a) l 0) B) r)
T0JIsl B BAKyyMe BHYTPH U BHE cepbl?

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-1 (koHTpoTMpyeMblil MHAUKATOP AocTHKeHHs kKommneTeHnnun OITK-1.2)

1. Ha ToHKMII MeTaiyIn4ecKuil IUCK paanyca R momMecTuin noyiokuTeiabHbIN 3J1eK-

. ™
TpU4eCcKui 3apsn q. Ha pucyHkax yka3aHbl 3aBUCHMOCTH IIOTEHIMANA (@ U IIOBEPX- @R_,
HOCTHOM IUIOTHOCTH 3apsiia G B 3aBUCHUMOCTH OT PACCTOSIHUA ' 10 LIEHTPA JUCKA. r

¢ ¢ G ’[G [TpaBUIBHBIMH 3aBUCUMOCTSIMHU OYIyT:
_!’\ r I\ r | r r
0 R 0 R 0 R 0 R a) A-B; 0) A-T; B) b-B; r) b-T';
A) B) B) M
2. IlonoxutenpHbli 3apsag +g MOMECTUIN HAa YEIUHEHHBIM METaININYECKUI ” L e
map paauyca R, OKpy)KEHHBIH 0€CKOHEYHOH OJHOPOTHON TUAIEKTPUIECKON R o A~ €
Cpeloii ¢ TUAIEKTPHYECKOI MPOHUIIAEMOCTBIO €. Pa3HOCTh MOTEHIIMATIOB Pp —  ~ +q
MeTann/ . ”
(o B TOYKC A Ha IIOBEPXHOCTH wwapa (Ha wape) u B Touke O ero uenrpa 6y-  ~ IVBTIEKTPUK
JIET paBHa: a) +L2; 0) +L2; B) +L2;
4re,R 4ree,R l67s,R
—L e -l w-—L L - —L
l6reg,R 4re,R 4ree,R 167, R l6mes,R
3. IInockuii 3apsyKEHHBIN a) 6) B) 1)
KOHJIEHCATOP C 3apsA70M ¢ Ha ol . T+ T s 4 l} cH g & & & &Y & £ & &g
METaJUTMYECKUX 00KIIaIKaxX A @// @4 B @ a
3aI0JIHEH JUNIEKTPUIECKOMN E




30

Cpenoi ¢ IUAIEKTPUUYECKON IPOHUIIAEMOCTBIO & = 2 U HaXOAUTCS B BaKyyme. BoiOepute pucyHOK
C MPaBUJILHBIM HAIIPABJICHUEM JIMHUN BEKTOPA MOJIIPU30BaHHOCTU P :

4. DneKTpUYECKOe MOJIE CO3/1aHO 3apsiioM (, MIOMEIIEHHBIM Ha IJIACTHUHBI

IUIOCKOI0 KOHAEHcaTopa. YTO MOKHO CKa3aTh O 3HAKE MHTErpaja LﬁE -dr ot

HaNpspKEHHOCTH ATOTO I0JIS 110 3aMKHYTOMY KOHTYpPY, IOKa3aHHOMY Ha :
PUCYHKE IITPUXOBOW JTUHHUEN (YKaXKUTE MPABUIILHOE YTBEPKACHUE): 4 "

a)mEd?>0; 6)LﬁEd?<0; B)mEdl_;ZO; r)mEd?:oo T

1) HEJIOCTaTOYHO JTAHHBIX;

\
|

5. Ha pucyHke nokasassl JB€ 3aMKHYTbIE IIOBEPXHOCTU S| U Sy, OKpYKaIOLIUE
ToueuHsle 3apansl q; = —1 MxKn, q =+2 mxKn, q3 = -3 MK, g4 =—4 MxKn u
qs = +4 MK, KOTOPBIE CO3/AI0T 3JIEKTPOCTATHIECKOE T0JIE C HAMPSKEHHOCTBIO
E . Tlotoku BEKTOpa E yepe3 3aMKHYThIE IOBEPXHOCTU S| U Sy paBHBI, COOTBET-
CTBEHHO, @ U @,. 3apsAapl 4 U Qs MOMEHSIM MECTAMH, KaK [TI0KA3aHO CTpEJIKa-
mu. ITpu 5TOM (yKaxkuTe IpaBUIbHOE YTBEPKAEHHE, &, — DIIEKTPUYECKAs TOCTO-

STHHAs):
a) u @1, u @,. TOMEHSJIA 3HAK, HE U3MEHUB BEJINYNHBI; 0) u @1, u @,. HEC U3MEHUJIUCE;
B) @ MOMEH:I 3HaK, @,. HE U3MEHUJICS;  T') @) yBEJIMUUJIICS Ha 8MKKJI/ &, » ©2. HE UBMEHUIICS;

n) @, ysenuuuics Ha 4 MK / &y, ©>. HE U3MEHUIICA;  €) HET IPaBHIIbLHOIO OTBETA;

k) @ yBenmumics Ha 4MxKi/ g, , @,. ymenpumincs na 4 MxKi/é, ;

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-1 (koHTpoIMpyeMblil MHAUKATOP AocTHKeHHs kKommneTeHnnun OIIK-1.3)

1. Bronp HMIMHAPUYECKOTO METAINIMYECKOTO IPOBOJIA paauyca 7, y4acTOK KOTOPOro JIUHbBI L

HUMCECT COIMMPOTUBIICHUC R, CO30aHO CTOPOHHECC CTAITUOHAPHOC SJICKTPUUCCKOC TTOJIC C

HanpsHKEHHOCTHIO E. OnpenenuTe U ykaxure GopMyiay s IIIOTHOCTU TOKA, BBI3BAHHOTO 3THM
7r’RE . ar'E EL . mr'R LR

moieM: a) j=———; 0) j= ; B) j= ;0 I)j= ; = ;
) J 7 ) J 7L ) J P ) J L n j >

€) Ipyroii OTBET;

2. BennumnHa 371€KTpUYECKOTO TOKA, TEKYLIETO M0 TPOBOJHUKY, ME-

HSIETCS CO BPEMEHEM / 10 3aKOHY, H300paXEHHOMY Ha pucyHke. Ye- 5
MY paBHa BEJIMUYMHA JJIEKTPUUECKOIO 3apsja, IPOTEKIIEro yepes mo- 4
IIEPEYHOE CEUEHHUE NTPOBOJHUKA 32 MHTEpBaji BpeMeHu 0 <¢<3c¢? 3

a) 0,6 Kn 06) 1,67 Kn B) SKn r1)7,5Kn 1) 15Kn 2

3. Ha pucyHke npeacraBiieHa 4acTb
JIIEKTPUYECKOMN CXEMBI, ISl KOTOPOU U3BECTHBI

TOJILKO HEKOTOPBIE napameTpel: R, =4 Om, R, =1 Om, a uctounuk ¢, =3B u

i i i
MUKpOCXeMa

UMEET HyJIeBO€e BHYTpeHHee conpoTuBicHue. [lotennuansl ¢, =3B, ¢, =7B,

a CHJIa TOKa 4yepes3 colpoTuBieHue R, paBHa [, =1 A. Uemy paBHa cuiia Toka

4yepes3 COpOTUBIIEHUE R, ?
a) HeTb3sl paccuuTaTh, T.K. He xBaTaeT naHHeix 0) 0,8 A B)3,0A 1)50A
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4. JIBa IpsIMOJIMHENWHBIX JUIMHHBIX IPOBOJAHMKA JIEKAT B INIOCKOCTH X) , y I

3
napajuienabHbl ocu Ox M pacrosiokKeHbl Ha OJMHAKOBBIX PACCTOSHUAX d ol Ta 7
ot ocu Ox . Ilo mpoBogHUKAM TEKYT OJHOHAIPABIICHHBIE TOKH, IPUYEM a
I, =21, . CymMapHas UHAYKLIMS B MarHuTHOIO HOJS 9TUX TOKOB paBHA I,

HYJTIO B TOYKE C KOOPIMHATAMH:
a) x=0;0<y<a; 0) x=0;y>a; B) x=0;—-a<y<0; 1) x=0;y<-a;

5. IloTeHIMaN 371EKTPOCTATHUECKOTO TOJIS HA TUNIOCKOCTH xy 3a7iaH (POpMyJIon ¢ = kxy , T1e
k =1B/m? . HapucyiiTe KapTUHY CUIOBBIX TMHHIA 3]IEKTPOCTATUYECKOTO TIOJIS B 00IACTH x>0, y > 0.
OTtBet 000CHOBATh U MOATBEPAUTH (GOPMYJIAMHU MM 3aKOHAMU (PU3UKH.

6. Ha IINIOCKOCTHU Xy ITIOKa3aHa KapTI/IHa OKBUIIOTCHIINAJIbHBIX HOBerHO-
Vo '\

\ \
. \

y 48 3B 2B B
CTEH AJIEKTPOCTATUYECKOTO TOJISl, B KOTOPOM HAXOJUTCS CcBOOOIHAS noJIsIp-

Hasi MOJICKYJIa C 3apsilaMi +q U —q Ha KOHIax (CM. puCyHOK). [Ipoananu-
3UpYyiiTe NanbHeIee MOBEACHNE MOJIEKYIIbI U BEICKKUTE CBOE MHEHHE O
TOM, KaKO€ IOJIO’KEHHE OHA MOKET MPUHATH M B KAKOM HAaIlpaBJICHUH
JOJKHA JIBUTATHCS M 10 KakuM rpuunHaM. OTBeT 000CHOBATh U MOATBEP-
IUTh (PU3NYECKUMHU 3aKOHAMHU U popMyIaMH pOopMyTIaMHu.

1
i
1
|
|
1
1
i
1
!

! 7
i / ’
! & ’

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (MJ1H) BONPOCOB VIS OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-2 (koHTpoIMpyeMblil MHAUKATOP AocTHKeHHsA kKommneTennun OITK-2.1)

1. ImeeTcst 3aMKHYTBIN KOHTYp U MPOBOJAHUKYU C ToKamu [y, I, Iz u I4. Ha- = 7 I
MpaBJieHHe 00X0/1a KOHTypa U HapaBlIeHUsI TOKOB MTOKa3aHbl Ha PUCYHKE. %@ 3

YeMy paBHA HUPKYIALUS BEKTOPA MHIYKIIMU MAarHUTHOTO TOJIS TIO 3TOMY
KOHTYpY, A€IEHHAs HA MAarHUTHYIO [TOCTOSIHHYIO del / 7

a) 11-12+I4; 6) -11+12-14; B) 11+[2-I4; F) -11-12+[4; I[) 11+[2+[3-I4;
e) Li+h-13-14; )K) ) -Li-Lt 1t e) -N-Dh-It

y 2. Ceersieecs MATHO, 00pa30BaHHOE C(POKYCHPOBAHHBIM JIY4OM Ha SKpaHe
xy ocumuiorpada, Haxoamnoch B Touke O. K marHy, kak mokasaHo Ha

o
N
w

PUCYHKE, TTOAHOCST MMOJKOBOOOPa3HBIN MarHut. OnpeaenuTe, B KaKyro
CTOPOHY CMECTHUTCS CBETALLIEECS IIATHO: ayl 0)2 B) 3 r) 4

A
’

3. 3amuceIBaromias roJIoBKa MarauTo(hoHa UMeeT BU TOPOUAATEHOTO
Cep/IeyHUKa U3 MaTepuaia C MArHUTHOM MIPOHUIIAEMOCTBIO £ > 1, B KOTO-

poii caenana mpopesb (M. pUCYHKH). TOK /, TeKyIIuii o 0OMOTKe, HABUTOM Ha CEPJICUHUK, CO3IACT
B HEM MAarHUTHOE MOJIE C

MMHESMY HHAYKIH H . 2) g 9 q B ) q 8 H
VYKaxxute pucyHOK C IIpa-

BWJIBHOW KAPTUHOM JIMHUU

H Bcepaeunuke u B mpo- K 7 L 7 D 7 H 7 u -
pesu:

4. ITocTOSIHHBIM MarHUT U NEPIEHAUKYISAPHBIN K €M0 OCH KPYTOBOH BUTOK € ocmr——— i
TOKOM / HENOJBUXHBI APYr OTHOCUTENBHO pyra. Kak nmpu aToM neicTByet ’

Ha BUTOK MarouTHas Cujia CO CTOPOHBI Maraura?
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a) OHA MPUTSATHBACT BUTOK K MAarHUTY; 0) OHA OTTAJIKMBAECT BUTOK OT MarHUTA; B) OHA CTPEMUT-
Csl CMECTUTh BUTOK BOOK;  T') OHA paBHA HYJIO, TAK KaK BUTOK U MarHUT HETIOIBUKHBI

5. Ilo AByM OJHM3KO pacroyioKeHHBIM BUTKaM TEKYT OJIMHAKOBBIC 10 BeIrunHe ToKu. [Ipu kakoit
OpHEHTAIMM BUTKOB BEJINYMHA SHEPTUU UX

MarHuTHOTO B3aUMOJICHCTBUS OyeT Hau- d) (b | (b] d; —G] d; —G]
MEHbIIEH (LIEHTPBI BUTKOB BO BCEX YEThI- F L F L7 7

pex ciiydasix HaX0ATCs Ha OJJMHAKOBOM a) 0) B) r)
PacCcTOSIHUN):

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (MJ1H) BONPOCOB /UISA OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-2 (koHTpoIMpyeMblil MHAUKATOP AoCcTHKeHHs kKommneTeHnun OIIK-2.2)

1. B oqHOM TJIOCKOCTH JI€XKAT MPSIMON IPOBOJ, IO KOTOPOMY T€YET NOCTOSHHBIN TOK, S
U M0 pa3Hble CTOPOHBI OT HETO MPOBOAAIINE KOyblia A U B. B HEKOTOpPbIIt MOMEHT I\ A
IIPOBOJ ¢ TOKOM Ha4aJld IOBOPAYMUBATh MO YACOBOM CTPEJIKE BOKPYI OCH, IIEPICHAU- @ :
KYJISIPHOM IUIOCKOCTHU U IIPOXOJSILEH Yepe3 CEPEIUHY OTPE3Ka, COCIUHSIOIIETO LIEH- ;
TpBI KoJiell (CM. pucyHoK). Iloreder nu 21eKTpUUECKUi TOK 110 KOJIbLIaM U, €CIIU 1a, TO !

B KaKU€ CTOPOHBI?

a) B KoJplaXx A ¥ B noteueT npoTuB 4acOBOM CTPENKH;

0) B kombIlax A u B moTeder mo 4acoBoi CTpemKe;

B) B KoJIblie B - 10 yacoBoii cTpernke, a B KOJblie A - IPOTUB YaCOBOW CTPEJIKU;
I') B KOJIBIE A - TIO 4aCOBOH CTpEJIKE, a B KOJIbLIE B - IpOTHB 4acoBOil CTpenKky;

2. B nenu 3neKTpuYecKoro KoaebaTenbHOro KOHTYpa, H300pakeHHOTO Ha PUCYHKE,
MepPBOHAYAIBHO 3aMKHYTHIN K04 K pazomknynu. [Ipu 3TOM mepro coOCTBEHHBIX
ANEKTPUIECKUX KoJeOaHu

a) YMEHBILIUJICS, 0) HEe U3MEHWIICA, TaK KaK 3aBUCHUT TOJIbKO OT Benu4uH L u C;

C L
R
K
B) YBEJIUUMJIICS; I') DJIEKTpUYECKHE KOoJIeOaHusl MPEKPaTUIIICh;
3. 3aBHCHUMOCTH aMIUTUTY bl BEIHY)KICHHBIX KOJICOaHUI HarpshKe- U
g
HUs Ha KoHaeHcarope U, ¥ aMIIMTyapl TOKa I B 2J€KTprYECKOM I I
|
KoJiebaTeTbHOM KOHTYpE OT 4acToThl » BHemHel J/]C mokazansl Ha |
|
pucynke, rie o, =10°c™, a ko3 GUIMEnT 3aTyXaHus IS ITOTO l 3 w
I
W

KoHTypa paseH B =2-10°c™ . Onpenenure, kakoii 1omkHa OBITH Be- o,

JIMYMHA 9aCTOThI O, :

a) 5-10°c™; 6)10°c™'; B)1,41-10°c™"; 1) 1,72-10°c™"; m) 2-10°c™'; e) 3-10°c™;

4. B ciyyae 37€KTpOMarHUTHOIO MOJIS B UACATBHON JUAJIEKTPUUECKOM CPEJIE COINIACHO YPaBHEHU-
aM Makcseiia BeKTop rot £ paBeH:

a) j; 0) —81?/81‘; B) 85/81‘; r) p; O) EEL; €) uyoj'; x) —81:1/81‘;

5. CoOcTBeHHBIE 3aTyXarolue KoJeOaHus B JIEKTPHUECKOM KojieOaTeIbHOM R c
KOHTYpE C CONPOTUBIICHUEM R, MHIYKTUBHOCTBIO L ¥ EMKOCTBIO C ONUCHIBAKOTCSA
L
Bt . 3 1
ypaBHeHneM ¢ ()= Ae B sin(of+9), rae p==—==". Bo ckoubko pa3

SVLC
M3MEHUTCS 4acToTa ( KoJiebaHui, ecin ko3dduiment 3aryxanus 3 yBeanuuTs B 4/3 = 1,33 pas:

a) HE U3MEHUTCH; 0) ysemmuutcs B 1,33 pasa; B) yMenbluutcs B 1,33 pas;
r) ymeHpmmTcs B 1,2 pas; 1) yBesuuutcs B 1,2 pas;
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6. B snexrpuueckuii KoyiebaTeNbHbIM KOHTYP C aKTUBHBIM COIIPOTHUBIICHUEM c

.. N R
R, émxoctrio C ¥ HHAYKTUBHOCTBIO L, M300pa’keHHBIN HA pUCYHKE, BKITIOUEH I_;hwsocos (@)
IIOCJIEIOBATEBHO HCTOUYHUK IIEPEMEHHOTO TOKA C aMILIUTYAOM &, C 4acTo- L

TOH ®, KOTOPYIO MOKHO M3MEHATh. OKa3anoCh, 4TO MPH YacTOTE ® = ] B KOHTYype HAO01aeTCs
PE30HAHC aMILIUTY bl TOKA B LIETH, a TIPU YaCTOTE ® = ®; HAOIIOAAETCs pe30HAHC aMILIUTY bl Ha-
npsbKeHUs Ha KoHaeHcarope. [Ipu 3ToM oTHOIIeHHe ®;/ ®; paBHO (ONpeeTUTe BEPHbII OTBET):

a) /# ) /4—L . B) / 2L . r) / c . 0): | 2C
L-2CR*’ 4L - CR*’ 2L-CR*’ C-2LR*’ "N 2C - LR?
e) w/# ;oK) fL ;  3) HET MPaBUIILHOTO OTBETA;
L—4CR? AC - LR® ’

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VIS OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-2 (koHTpoMpyeMblil MHAUKATOP AocTHKeHHsA kKommneTeHnnun OIIK-2.3)

1. Ykaxure, Kakie U3 NPUBEICHHBIX HIKE YpaBHEHHUM cUCTeMbl MakcBeia 3aucanbl ¢ OIIHOKON
(HEBepHO):
1) [ﬁEdi=—ja—Bd§; 2) [ﬁédi=ja—Dd§+jjd§; 3)[[|EdS = [ pav;  4)[f|BdS =0:

L N at L S at N N Vv N

a)lu4d; 06)2u3l; B) l u3; r)3u4; n)2u4; e)lu2;

2. B niockoi 3eKTpOMarHUTHOW BOJIHE, PACTIPOCTPAHSIOIIEHCS B BAKYYME, B HEKOTOPBIII MOMEHT
BPEMCHHU BEKTOP HATPSUKECHHOCTH IIEKTPHYECKOTO OIS HATPABJICH BIOJb BEKTOPA k , @ BEKTOP
HATIPSOKEHHOCTH MATHUTHOTO TIOJIS — IPOTHB BEKTOPA [ , TI€ I, J, k — OPTHI AEKAPTOBOM CHCTEMBI
KoopAuHAT. BEKTOpoM cKOpOCTH 3TO# BOJHBI OyIeT ( ¢ — CKOPOCTh CBETA):

a) jc; 6) —jc; B) (17+1€)c/\/5; r) (1;—17)0/\/5; 1) HET MPABUIILHOTO OTBETA;

3. ConpoTuBIEHUE PEOCTATA, MOAKIIOYEHHOTO K UCTOUHUKY nocTtosiHHOM D/IC € ¢ BHYT- R
PEHHUM COIPOTHBIICHHEM 7, ObLIO paBHO R. IlepeBUHYB MOJI3YHOK peocTara, yMEHbIIIN
€ro CONPOTUBIIEHUE B 2 pa3a: R — R/2 . IlepBblii SKCIEPUMEHTATOP CUUTAET, YTO IIPH 3TOM -
TEIUIOBasi MOIIIHOCTD, BBIJENIieMast Ha peocTaTe, 0053aTeNIbHO JOJDKHA H3MEHUThCS. BTo- ’
POM BKCIIEPUMEHTATOP YTBEPKIAET, YTO BhIACIIEMAas TEIUIOBAsk MOLIHOCTb HE U3MEHUTCS IIPH OIl-
peleNIeHHOM COOTHOIIEHUH MeXy R u 7. BbickakuTe cBoe 000CHOBaHHOE 3aKOHAMU (PU3UKU
MHEHHE O TOM, KTO U3 HUX IIPaB, U €CJIM IIPaB BTOPOH dKCIEPUMEHTATOP, TO MOIYYUTE U IPUBEIUTE
HE00X0AMMO€E COOTHOIIEHUE R | 7, IPU KOTOPOM BbIJIesieMasi Ha peocTaTe TerIoBas MOLUTHOCTb HE
H3MEHUTCHL.

4. ITo GecKOHEYHOM MIOCKOCTH, YYaCTOK KOTOPOU TIOKa3aH Ha pH- -q v
CYHKE, Te4eT OJHOPOAHBIN ITOCTOSIHHBIA 3JIEKTPUYECKUI TOK C II0- Ar—
BEPXHOCTHOM INIOTHOCTHIO i . HaJl IIIOCKOCTBIO HA PACCTOSHUH 7 — = |
NapajuIeJIbHO HANPABJICHUIO TOKA JIETUT CO CKOPOCThIO V 4YacTULA —

C OTPULATCIIbHBIM 3apsA0M —(¢ . BrickaxxuTe cBoe MHEHHE O TOM,

MOXET JIM YaCTHUIIA CIyCTsl BpeMsi Af BEPHYThCS B TOUKY A, B KOTOPOI OHa HAXOJUJIAaCh B MOMEHT
BpPEMEHH, YKa3aHHBIN Ha prcyHke. Ecnu 1a, To uemy paBHO At ? CBOM BBIBOJIBI OOOCHYHTE C IO-
MOIIBI0 (PU3NYECKUX 3aKOHOB U MIPUHIIUIIOB M MOITBEPIUTE HEOOXOIUMBIMU (POPMYTIaMHU.

5. IlepBOHaYanbHO INIOCKOCTH MACCUBHOU IIPSIMOYTOJIBHOM paMKH C TOKOM / Bep-
THKaJIbHA, 4 CaMa paMKa IIOKOUTCS U HAXOAUTCS B OJTHOPOJHOM MarHMTHOM I10JI€ B
B = const, TMHMM KOTOpPOTO HaIlpaBJIEHbl BEPTUKAIBHO (CM. pUCYHOK). Pamka mo-
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KeT BpamaTbes 0e3 TpeHus Bokpyr ocu OO’. DKCepuMEHTaTOp CYUTAET, YTO paMKa He Oyaer
JBUTaThCsl, IOCKOJIBKY MHAYKIMS B MarHMTHOTO MOJs BCIOAY OJIMHAKOBA, a TOK TE€YET 10 MPOTH-
BOIIOJIO’KHBIM CTOPOHAM pPaMKH B pa3Hble CTOPOHBI. BhICKa)XKUTe CBOE MHEHHE O TOM, IIPaB JIU ITOT
skcniepumenTtatop? Eciu fa, To HOATBEPAUTE 3TO € IOMOIIBIO (PU3NUYECKUX 3aKOHOB U (DOPMYIL.
Ecnu Het, To 00bACHUTE € TOMOLIBIO GOPMYITT KaKylo CTOPOHY OyJeT BpalaThCs paMKa, o Kako-
MY 3aKOHY OyZIeT MEHSAThCS €€ YIrII0BO€ YCKOPEHHE U UTO OY/ET MPOUCXOJUTh C pAMKOM B Jajlb-
HEHIIEM: OCTAaHOBUTCA OHA, WM HeT? ONUILNTE XapakTep €€ NalbHEHIIEro JBUKEHHUSL.

4 cemecTp

IlepeyeHb KOHTPOJIBHBIX 3aaHUH M (MJ1H) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-1 (koHTpoMpyeMblil MHAUKATOP AocTHKeHHsA kKommneTeHnnun OIIK-1.1)

1. Ha Henpo3pauHyto nperpasy ¢ AByMsl Y3KMMHM MTapaJljIelIbHBIMU IPOpe-
35IMH, HAXOISAIIMMUCS HA PACCTOSHUM d JPYyT OT APYra, NajaeT HopMab-
HO MOHOXPOMAaTHYECKUH CBET C JUTMHOM BOJIHBI A. 32 Iperpaaoi Ha
OoJbIIOM yHajmeHuu L[] d pacrioyioskeH 3kpaH. [loka3zaTens npenomiaeHuss ~=
IIPO3PAYHOM CpeAbl MEXy HUMHU paBeH 1. IIpu 0 JTHOBpEMEHHOM yMEHb-
LIEHUM [T0Ka3aTess IPEJOMIICHHS 7 B 2 pa3a U YMEHbBILEHUN PACCTOSHUS
L B 2 pa3a mupuHa HHTEp(EepeHIMOHHBIX T0J0C Ax Ha 3KpaHe (BbIOepH-
T€ OTBET):

Hik

~§

a) yMeHblIlaercs B 4 pasa; 0) ymeHbInaeTcs B 2 pasa; B) HE U3MEHSETCS;
I') YBEJIMUMBAETCS B 2 pasa; 1) yBeJIMUuBaeTcs B 4 pasa;
2. MoHOXpOMaTHYECKHI CBET NaJAET U3 BO3AYLIHOM cpeabl HOPMAJILHO BO3AYX

Ha IJIOCKYIO MPO3PAaYHyI0 MBUIbHYIO IIJICHKY TOJILIUHBI d C IMOKa3aTenemM L L L Cfevﬂ], L L l, l ;
npesomiieHus n = 1,33, HaxoJALIyI0CsA Ha CTEKIIE ¢ IT0Ka3aTeNleM Ipe- $ T ————
nomnenus n. = 1,5. IHTepdepeHInOHHBII MaKCUMYM JJIS1 OTPA>KEHHOTO [ e - g7
OT MBLUJIBHOH IJICHKH CBETa HA0JI0JA€TCS B TOM Cllydae, KOTaa JJInHA T T
BOJIHBI A TIQJIAIOIIETO CBETa paBHA (YKaXXUTe MPAaBUIBHBINA OTBET, eciu m =1, 2, 3, 4, ...).

2dn dn 2dn, 2dn 2dn,. 2dn 2d

a) s 6)_9 B) s I‘) 5 H) 5 e) 5 )K) s
m m (2m+1) m+1/2 m+1/2 n(2m+1)

3. Ha qudpakunoHHyI0 pemeTKy ¢ MOCTOSHHON PEIIeTKH d U IMUPUHON KaXI0W e a TaaaeT
MOHOXPOMAaTHYECKUH CBET C JUTMHOW BOJIHBI A. 32 pEIIETKOM yCTaHOBIICH 3KpaH, Ha KOTOPOM Ha-
6monaercst unTepdepeHunonnas kapruna. CrekTp m —ro nopsiaka Ha 3TOM KapTHHE He BUJCH, TO-
CKOJIBKY €0 MOJIOKEHHE COBIAIAET C MOJOKEHUEM AU (PPaKIIMOHHOIO MUHUMYMa Ha 1menu. [Tocto-
SIHHYIO PEIIETKH d YMEHBIIAIOT, HEe MEHsA A U a. [Ipu 3TOM (yKakuTe MpaBUIIbHOE YTBEPKICHUE):

i
e

a) CIIEKTp m —To MOPsIKA CMECTHTCS OT IIEHTPa UHTEPPEPEHIIMOHHON KapTUHBI M CTAaHET BUJCH;
0) chekTp m—To HOpsAKa CMECTUTCS K LIEHTPY MHTEp(EPEHIIMOHHOW KapTUHBI U CTaHET BUJICH;

B) CIEKTp M —TO0 MOpPsIKa NO-IIPEeKHEMY He OyeT BHJIEH, TOCKOIBbKY MOJIOKEHHE TU(PPAKITUOH-

HOT'O MUHHMMYMa Ha LIEJIU HE U3MEHUTCS,

I') CIEKTp m —TO0 NOpsAKa MO-TIPeXHEMY He Oy/eT BHJIEH, IIOCKOJIbKY HE MEHSETCS JUTMHA BOJTHBI
MaJaKoIIEero CBeTa;

4. Ha nu¢pakiiMOHHYIO pEeIIeTKYy MaaaeT HOPMAJIbHO 1
MOHOXPOMAaTHYECKHI CBET. 3aBUCUMOCTh MHTEHCHUBHO-

cTv / cBeTa, MPOLIEAIIETO 3a PELMIETKY, OT CUHYyCa yria

OTKJIOHEHHS (@ TOKa3aHa Ha pUCyHKe. Bo ckosbko pa3 ] H H i
M3MEHSTCS PACCTOSIHUS MEXy HHTEP(PEepEeHIIMOHHBIMHU 0
MaKCHUMyMaMH (CIIEKTpaMH) Ha ’TOM PUCYHKE, €CJIU T10-

sing
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CTOSIHHYIO PELIETKH YMEHBIIUTH B 2 pa3a, a JUIMHY BOJIHBI [IJJAI0IIETO CBETA YBEJIUYUTD B 2 pasza
(YKaxuTe NpaBUIIbHBIA OTBET):

a) yBenuuaTcs B 4 paza;  0) yBenuyarcs B 2 pa3a; B) HE U3MEHATCS;  T') yMEHbIIATCA B 2 pa3a;
1) yMeHbIIaTcs B 4 pasa;

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VIS OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-1 (koHTpoMpyeMblil MHAUKATOP AocTHKeHHs kKommneTennun OITK-1.2)

1. Ha nu¢pakunoHHyO pemeTKy najaaeT mydok MoHoXpoMaTrueckoro cBeta. lllupuna myuka As
paBHa MIMpUHE TUPPAKIIUOHHON PEIIETKH. 32 PELIETKON Ha yAaleHHOM 3KpaHe HaOMI0AaeTCsl UH-
TepdepeHInoHHas KapTuHA, N300pakeHHas Ha pUCYHKe. UTO MpoU30iAeT ¢ 3TON KapTHHOH, eCiH
HIUPHUHY AS TaAaoLIEro Ha PEIeTKY ITydKa CBETa YMEHBIINTD BIBOE (YKa)KUTE IPABUIIBHOE YT-
BEpXKJECHUE):

a) IIMpPUHA ITIaBHBIX HHTEPPEPECHIMOHHBIX MAKCUMYMOB YMEHBIIIUTCS

0) wMpUHA INIaBHBIX HHTEP()EPEHIMOHHBIX MAKCUMYMOB HE H3MEHUTCS

B) IIMPHUHA INIABHBIX HHTEP(HEPEHIMOHHBIX MAKCUMYMOB YBEJIIMUUTCS

r) uHTep(EepEHIMOHHBIE MAKCUMYMBI Pa3IBUHYTCS OT LIEHTPa UHTEPPEPEHIIMOHHON KapTUHBI

1) uHTep(EepPeHINOHHbIE MAKCUMYMBI CABUHYTCS K HEHTPY UHTEPPEPEHIIMOHHON KapTUHBI

2. MoHOXpOMaTHYECKHH CBET N1alaeT HOPMAJIbHO Ha Y3KYIO IIEJIb-

Mpope3b B HEMPO3PAYHOU Tperpaje u pacpoCTpaHsIeTCs 3a IIie- I

JBIO TIOJT BCEMHU BO3MOSKHBIMH YTJIaMU (0 K HANPABICHUIO MAJCHHUS.

Pacnpenenenne MHTEHCUBHOCTH | mporieniiero uepes mieb CBeTa sin®
B 3aBHCHMOCTH OT Sin () TOKa3aHO Ha PUCYHKE. UTO MPOU30UTIET C _&Zé

LIIMPHUHON LIEHTPAJIILHOTO MakcuMyMa A Ha 3TOM PUCYHKE, €CIIH
LIMPUHY NIPOPE3H YMEHBIIUTD B 2 pa3a, a JUIMHY BOJIHBI M1aJatoIIe-
r'o CBETa YMEHBUINTH B 2 pa3a (yKakKUT€ IPaBUWIbHBIN OTBET):

a) yBeJIMUYUTCs B 4 paza;  0) yBenu4uTcs B 2 pa3a;  B) HE UBMEHUTCS; T) YMEHBIIUTCS B 2 pa3a;
1) YMEHbIINUTCS B 4 pasa;

3. MoHOXpOMaTHYECKUI CBET C UTMHON BOJIHBI A TaJaeT HOpMailb-

HO Ha IJIOCKYIO IIPErpasy ¢ HpOpE3aHHbIM KPYTJIbIM OTBEPCTUEM ceeT

paauyca r. [lapannenbHblil 5KpaH yCTaHOBJIEH 3a IPErpajol Ha ca- ——=

MOM 00JIBIIIOM BO3MOKHOM PAacCTOSIHUU [, IpU KOTOPOM B TOUKE ~ ——= 4 0
O skpaHa Ha OCH OTBEpCTHs HAOMIOAAaeTCs TUPPAKINOHHBI MUHU- ——= ’

MYM OCBELIEHHOCTH (CM. PUCYHOK). JIJIsl TOTO, YTOOBI IPH TOM XKe
paccrostauu / B Touke O Habmromancs coceqHuid qudpaxi-oHHbIN
MaKCHUMYM MEHBIIEro MOpsIKa, paJnyc OTBEPCTUS HAO (YKaXKHUTE
IIPaBUJIbHBIN OTBET):

nperpaga 3KpaH

a) yBeJIMYUTH B 4 paza;  0) yBeIMUYUTH B 2 pa3za; B) YBEIHUUTH B V2 pas;
I') YMEHBIIUTH B V2 pa3; 1) yMEHBIINUTD B 2 pa3za; €) yMEHbLIUTH B 4 pasa;

4. EcTecTBEHHBII CBET C HHTCHCUBHOCTBIO /() IIPOXOAUT Y€Pe3 CUCTEMY U3
AByx nosspusaropos II; u Il,. Yron o Mexnay ocsiMu IpOITyCKaHuUs IOJISpU-

3aTOpoB MeHsIOT B npeaenax 0 < o <90°. [Ipu 3TOM HHTEHCHBHOCTH | CBe-
Ta, IPOILIEIIETO YepPe3 CUCTEMY MOJISIPU3aTOPOB, MEHSIETCA B IIpeAeax:

a) 0<I<1y; 6)0£1£%0; B)OSIS%O; r)OSIS%; 1) Ipyroil OTBET;

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VIS OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-1 (koHTpoMpyeMblil MHAUKATOP AocTHKeHHs kKommneTeHnun OIIK-1.3)
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1. ITpu OTCYTCTBHM JPYTrUX UCTOYHUKOB CBETAa BUIUMBIH I1a3y LIBET aOCOJIIOTHO YEPHOTO TeJa
(yKkaxxuTe NpaBUILHOE YTBEPKACHUE):

a) BCErJla YUePHBIH MpH JTIOOBIX YCIOBUAX; ©0) MEHSIETCS OT KPACHOTO K KEJITOMY IIPU HarpeBaHUU
70 OOJIBIINX TEMIIEPATyp; B) MEHSETCS OT KPAaCHOTO K JKEJITOMY IPU OXJIAKICHUM TeJa, Harpe-
TOTO JI0 OOJBILION TEeMIIepaTypsl;  T') aOCOJIOTHO YEPHOE TEJIO HE UMEET IIBETA;

2. ABcouroTHO yepHOe Teno umeno (popmy kyda. 3atemM ero 00beM YMEHBIINUIH B §

pa3, yMEeHbIIUB pazMep pebep Kyba B 2 pasa, a TeMmnepaTypy /' yBeTUYMIH B 2 pa3a. i“’\)
Bo cxonbko pa3 u3MeHUIach BEMNYMHA SHEPIUU TEIJIOBOIO U3ITYYEHUS], UCITYCKAEMO- A, Arv
r'o JaHHBIM TEJIOM I10 BCEM HalpaBJIECHUSIM 3a €AUHUILY BpeMEHU? 2

a) yMeHbIIuIach B 16 paz;  0) ymeHbIIMIACh B 8 pas; B) YMEHBIIWIACH B 4 pa3a; 5
I') YMEHBIIUJIACh B 2 pa3a; 1) HE U3MEHUJIACh; €) yBenuuuiach B 2 pasa;

) yBEJIMUMIIACh B 4 pa3sa; 3) yBEIMUUIIACh B 8 pas; 1) yBenMumiach B 16 pas;

3. BoiGepuTe npaBUiIbHBIA rpaduK 3aBUCHMOCTH BETMYMHBI UMITYJIbCA p, KaXIOTO U3 MaJaloInX

Ha METAJT OTOHOB OT BEIMYMHBI MAaKCUMATHHO BO3MOKHON KHHETUYECKON dHEpruu E, ., BBIOUTO-

H

ro npu ¢oro3ddexre 3MeKTpoHa:

a)} Po 6)1Ps B)1Ps F)1Ps A) 1Py
\ Eisin Ew KH Ewm E
0" 0} > 0 0 L

4. ®OoTOHBI BEIOMBAIOT U3 METAJIJIa ANIEKTPOHBI C 3apsI0M —e, KOTOPbIE 3aePKH- LLF);

BalOTCs pazHocThio moteHuanoB U. [Ipu atom 4 - paboTta BeIX0a 3JIEKTPOHA U3
JTAaHHOTO METAJJIa; ¢ - CKOPOCTh CBETa B BakyyMme. MIMITysIbC p Takoro poToHa UMe-

e/\éu

. MeTann
cT BCHI/I‘II/IHy.
A-eU eU—-A4 eU+ A4 c c c
a ——; 0) ——; B) ——; ) —; — &) —
) c ) c ) c ) A-eU I[) eU+ A4 ) eU—-A4

13. JIBa aneKkTpoHa nepBOHa4YaIbHO NOKOMIIUCH, a 3aTEM YCKOPUIMCH SJIEKTPUUECKUM OJIEM, NTPU-
YeM MEePBbIi 3JIEKTPOH ObUT YCKOPEH Pa3HOCTHIO MOTEHIMATIOB A, a BTOPOH AIIEKTPOH — pa3Ho-
CTBbIO IOTEHIUANIOB AQ, = 4A@;. OnpenenuTe U yKa)XKUTe BEIUUUHY OTHOLIEHUS A / Ap, AJHMHBI

BOJIHBI JIe bpoiist mepBoro 31eKTpoHa K JUIMHE BOJIHBI ie bpoiis BTOpOro 31eKTpoHa MOCE YCKO-
peHus:

a)V8; 6)0,5 B 1/48; n1; 4 e 1/V2; ®)V2; 3)2; w025 x) apyroii otser;

5. IIpoBoas u3MepeHus pa3InyHbIX IapAMETPOB MUKPOYACTHUIBI U3MEPSIOT €€:

1) monnyro 3Hepruto E; 2) NOJHBIA MOMEHT UMITyJbca L; 3) MpOEKIUI0 MOMEHTA UMITyJbca Ly
Ha OCh X; 4) MPOEKIMI0 MOMEHTAa UMITYJIbca L, Ha OCh z; 5) MPOEKIIMIO UMITYJIbCA Py Ha OCh X;
6) IPOEKLMIO UMITYNIbCA Py HA OCb V; 7) KOOPAMHATY X; &) KOOpPAUHATY z; 9) MOMEHT BPEMEHU
n3MepeHnus t. OKa3pIBa€TCsl, YTO OJHOBPEMEHHO HeJb3sl U3MEPUTH WU ONPEAETUTH CIEAYIOLINE
BEJIMYUHBI (YKQKHUTE BA IPABUIBHBIX OTBETA):

a) l u4; 0)5us; B)4 u 3; r)lun9;

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VIS OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-2 (koHTpoMpyeMblil MHAUKATOP AocTHKeHHsA KommneTennun OIIK-2.1)

1. OnHOMEpHBIN KBAaHTOBBIM rapMOHUYECKUI OCLIMIIIISTOP C MAacCOM m MMeEeT MOTEHIUAIBbHYIO

sHepruro U (x) = kx? / 2.Ecmu h=1,055 10734 JIXx - ¢, TO IPaBUJIBHBIM YPaBHEHHUEM, ITO3BOJISIO-
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IIIUM BBIYUCIIUTH BOJTHOBYIO (DYHKIIHIO \V(x) OCLIWJIIATOPA U pa3pelICHHBIE 3HAYECHUS €0 IIOJHON

sHepruu E, Oyner ypaBHeHUE (YKaKUTE MPaBUIIbHBIA OTBET):

2 2 2 2 2 2 2
g YT g By e Y2 plys o EY g, B,

dx? 2m 2 dx* m| 2 dx” h 2

2 2 2 2 2 2 2

dx h 2 dx h 2 dx* 2m| 2

2. C yBenuueHHeM HoMepa 71 OOPOBCKOM 3JIEKTPOHHOM OPOUTHI B OJTHOSJIEKTPOHHOM aTOME BEJH-
9iHa (MOAYJIb) |E n| SHEPTUU IIEKTPOHA, HAXOIAIIETOCs Ha 3TOM opOuTe (YKa)XXUTe MpaBUIbHBIN

OTBET):

a) BO3pACTaeT NPOMOPLHUOHATBLHO 1,  6) BO3PACcTaeT MPONOPLHOHAIBHO 7°;  B) BO3PACTAET MpPO-
MOPLUUOHAJIBHO 7; T') HE U3MEHAETCS; [) YMEHbILAETCS NPONOPLUUOHAIIBHO 11;  €) YMEHbIAETCS
TPOTIOPIHOHANBHO 715 ) YMEHBIIACTCS IPONOPLUOHATBHO 71°;

3. Ilepexoa ssekTpoHa ¢ GOPOBCKOM OPOUTHI € TIIaBHBIM KBAHTOBBIM YHCJIOM /1 Ha OpPOUTY C TJIaB-
HBbIM KBAaHTOBBIM YHCJIOM 7’ B aTOME BOJOPOJIa COOTBETCTBYET JJUHUU OJTHOM U3 CHEKTPAJIbHBIX
cepuil uznydenus. IIpu 5ToM MakCUMallbHOM 4acToTe U3ilydeHus B cepu [lamena coorBeTcTByeT
nepexoa (BbIOepUTe MpaBHIIbHBINA OTBET):

a) n=wo—>n'=l; 0) n=w—>n'=2; B) n=wo—>n'=3; 1) n=w—>n'=4;

n) n=2—->n'=l; e n=3—->n'=2; x) n=3->n'=1l; 3) n=4->n'=1;

u) n=4->n'=2; k) n=4->n'=3;

4. CoOcTBeHHas IUKJINYECKas YaCTOTa OJHOMEPHOTO KBAHTOBOTO TAPMOHUYECKOTO OCLIILIATOpa
paBHa ». UeMy paBHa IIUKIMYECKAs YaCTOTA (O HEKOTOPOTO ()OTOHA, €CIIU SHEPrHs 3TOro GhoToHa
paBHa YHEPIHHU NEPBOTO BO30YXKICHHOTO COCTOSHUS KBAHTOBOT'O FAPMOHNYECKOTO OCIIIIIATOpA
(YKaxuTe NpaBUIIbHBIA OTBET):

a) Oy =0/2; 0)wy=0; B)Oy=30/2; I)0y=20; @) 0y=>50/2; e)ny=30;

K) 0y =T0/2; 3) 0y =4m; u)®y=9w0/2; K)Ipyroi OTBET;

5. DIEKTPOH HaXOIUTCs B OJTHOM U3 d — mogo0osoyek aroma. Kakoe n3 nepedrcieHHbIX HIKE
3HAYCHU He MOKeT MPUHUMATh MPOEKIUs BEKTOPa OPOUTAIBHOTO MArHUTHOTO MOMEHTA 3TOT0
JIEKTPOHA HA HAIIPABJIEHUE Z BHEIIHErO0 MAarHUTHOTO MOJIS (YKaKUTE IPaBUIIbHBIN OTBET €CIIH

Ly —MarsetoH bopa):

a) 0; 0) 2ug; B) 3ugp; r) —ug; n) Ugs

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (M) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-2 (koHTpoIMpyeMblil MHAUKATOP AocTHKeHHs KommneTennun OIIK-2.2)

1. Bece paccmarpuBaeMsble 10JI000JI0YKH aTOMa ypaHa 3aMoJHEeHbI 3JIEKTPOHAMH MOJIHOCTBIO.
YeMy paBHO OTHOIICHHE YHCIA JIEKTPOHOB B 4 f —1M01000JI04Ke K YUCITY 3JIEKTPOHOB B 2 p —I10-

n0060J04Ke (yKaKUTe MPaBHIbHBINA OTBET)?
a)l; 0)1,5 B)1,667; 1)2; n)2333; ¢€)2,667, x)3; 3)4;, m)5;, K)6; N7,

2. Ykaxure 0003HaYCHHE TT0000I0YKH MHOTO3JIEKTPOHHOTO aTOMa, 3aliCaHHOE ¢ OITHOKOM:
a)ls; ©)2p; B)3d; 1)4d; n)3p; e)3f, x)4s; 3)3s; u)4p; K)OUUOKU HET;

3. YKaxxuTe NpaBUJIbHOE YHCIIO PAa3HBIX MPOEKIUN Ha HANIPABJICHNE BHEIIHETO MAarHUTHOTO TOJIS
OpOUTATBHOTO MarHUTHOT'O MOMEHTA AJIEKTPOHA U3 5/ 101000JI0YKK aToMa BOAOPOa:
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a)l; 0)2; B)3; N4, m5 e)6; )7, 3)8 m9; k)10; m)12; m™m)15;

4. B pesynpTare SACPHBIX paclajoB HCIycKaoTcs: 1) o-u3nydenue; 2) B-uznydenue; 3) -
nznyuyenue; 4) HeUTpoHbl. Cpeau nepedyrciIeHHbIX IPOAYKTOB pacnaza HAuMeHbIIel IPOHUKAI0-
e crmocoOHOCThIO 00anaeT (yKaxkKuTe MPaBUIIBHBIA OTBET):

a) l; 0) 2; B) 3; r) 4;

5. M — cymmapHas Macca He pacraBIIHXCs saep oOpasiia, 00JaJaroIero eCTeCTBEHHOM paaroax-
TUBHOCTBIO; Q — BBIJEIMBINAsICS B PE3yJbTaTe BCEX SACPHBIX PAaclalioB dHEPTHs (TEIo); C — CKo-
pocth cBeta. [lociie OKOHYaHHS pPacIaJoB cCyMMapHasi Macca BCeX MPOAYKTOB paciiajia HauyaJlbHbIX
anep Oyzaer paBHa (BHIOEpUTE IPABUIBHBIN OTBET):

a) M; 6) M+Q/c%; B) Q/c:M; r)M-Q/c% 1) apyroii otBeT;

6. Ha pucynke rnokaszana o0J1acTh CyIIECTBOBAaHHS [3 — AKTUBHBIX s/IEp, I1€ 7 -
Z — NIOPSIIKOBBII HOMED 3J1€MEHTa, N —4KCiI0 HEUTPOHOB B siape. Criom- I B
Hast IMHUSL Z = Zg COOTBETCTBYET [3 — CTAOUIBHBIM SIPAM, HE HCIIBITHIBAIO-

muM 3 —pacnaz. Beibepure npaBuibHOE yTBEPKICHHE: N

a) BoOnactu II (Z < Zﬁ) Apa UCTIBITHIBAIOT 3 —pacnan;
6) BoOmactu I (Z > Zﬁ) S7pa UCTIBITHIBAIOT 3 —pacnan;
B) B oOmactu I (Z > Zﬁ) sIpa MCIIBITHIBAIOT BT — pacma;

r) B obeux obmactsx I u Il spa ucnerTsiBaor B — pacna;

) BoOeux obmactsax I ull sapa ucnbIThIBaloT 3 —pacnafm;

IlepeyeHb KOHTPOIBHBIX 3aaHUH M (M) BONPOCOB VISl OLeHKH CGOPMHUPOBAHHOCTH KOM-
nereHunu OIIK-2 (koHTpoMpyeMblil MHAUKATOP AocTHKeHHsA kKommneTeHnun OIIK-2.3)

1. JIns ynydiieHns ONTHYECKUX CBOMCTB HA TIOBEPXHOCTH JIMH3 KaUeCTBEHHBIX ONTHUYECKUX yCT-
poiicTB (poToanmaparoB, OMHOKIIEH U T.I1.) HAHOCAT MOKPBITUS B BHJIE TOHYANIINX TUIEHOK. B pe-
3yJIbTaTe B COJTHEUHOM CBETE Ha MOBEPXHOCTH JIMH3 BUIHBI (PHOJIETOBO-KpacHbIe OnKku. BrisiBuTe
MPUYHHY, [0 KOTOPOU CTEKJITHHBIC JIMH3bI MOKPHIBAIOT M0I00HBIMU TJICHKAMH, U 0OBSICHUTE MPHU-
YHUHY MOSBJICHUS U LBET TAKUX OJMKOB, 000CHOBAB CBOE CYXKJIEHHE C TIOMOILBIO HEOOXOIUMBIX (pu-
3MYECKHUX 3aKOHOB, IIPUHIIUIIOB U (hOpMyI.

2. Ha cTexnsiHHOM IJIACTUHKE € NIOKA3aTeJeM MIPEIOMIICHUS CTEKNA Mrecn J1€-
KUT UWINHAPUYECKAs TUIOCKO-BBIYKJIasl JIMH3a U3 TaKOoro ke crexia. Ha
JMH3Y CBEpXY HOPMAJIBHO MaJlaeT CBET C JUIMHOW BOJIHBI A (CM. PUCYHOK).
IIpocTpaHCTBO MEK 1y TUH30M U IIJIACTUHKOMN 3aII0JIHEHO CPEOH ¢ ImoKa3are-
neMm npenomieHus n. HTeppepeHMoHHas KapTuHa Ha0JIl0JaeTcsl B OTpa-
’KEHHOM CBETE C MOMOIIBI0 MUKpOCKoTa. C MOMOIIIbIO 3aKOHOB (PU3UKH 00B-
SCHUTE, KaKOHM BHJI IMEET KapTUHA HHTep(PEPEeHIIMOHHBIX moJioc. [lomydnTte GopMyIibl U1 TOJIIN-
HBI 3THX TI0JIOC U C UX ITOMOIIbIO OOBSICHUTE, YTO MPOUCXOJUT C TOIIIMHOMN 3TUX MOJIOC 10 Mepe
yJIaJIeHus OT IIeHTpa KapTuHbl. OTBET 000CHOBATb.

3. JIBa OQMHAKOBBIX NOJISAPOUAA (ITO TOHKAs MPO3payvHasi IIEHKA-NI0JIIpU3aTOP, MPOIYCKAIOMIas
IJI0CKOIOJIIPU30BAaHHBIN CBET) PACIOJIOKEHBI TAK, YTO HE MPOITYCKAIOT NaJA0IMi Ha HUX JIyd ec-
TECTBEHHOT'O COJIHEYHOT'O CBETA C UHTEHCUBHOCTBIO /|, U PACIIOJIOKEHHBIN 32 MOJIIPOUTAMH Je-

TEKTOp He (PUKCHpYeT CBeTa. BhICKakuTe CBOE MHEHHE O TOM, MOYKHO JIH, HE IOTPATHBASICH JI0 ITUX
MOJISIPOUIOB, IOMECTUTHh MEXAY HUMH TPETHH MOJSIPOU]T TaK, YTOOBI CBET BCE XKe MPOIIET B IETEK-
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top? [IpuBeanTe 000CHOBAHHBIE APT'YMEHTHI B T0JIb3Y BO3MOYKHOCTH HITH HEBO3MOXKHOCTH TIPOITYC-
KaHUs cBeTa. Eciu Bce jke 3TO BO3MOXKHO, MPEATIOKUTE CIIOCO0 pa3MEIIeHHs TPETHETO MOISIpOuIa
TaK, YTOOBI MPOIIEANINI B IETEKTOP CBET UMENI MAaKCUMaJIbHYI0 HHTEHCUBHOCTh U HAHIUTE BEIH-
YUHY 3TOM MaKCUMAJIbHON MHTEHCUBHOCTH.

4. C moMoIIpI0 peocTaTa Ha KOHIIaX METAITTMUYECKOTO MPOBOJIA ITHHBI [ C T('E Ag
IpoBo,

IMaMeTpoM d co37aHa pa3HOCTh MOTEHIHATIOB A@ (cM. pucyHok). Kak u3- OO 7 *d

MEHUTCS TEMIIEpaTypa OBEPXHOCTH IPOBOJIA, KOTOPYIO MOKHO CUUTATh

a0COJIIOTHO YEPHBIM TEJIOM, €CJIH JUIMHY / MPOBOJA YBEIUYHUTH B JIBa pa3a, HE MCHAA BEIMYUHBI d
u A ? OTBeT 000CHOBATH M MOJATBEPIUTH (HPOPMYTaMH.

5. MukpouacTuia ¢ MacCou m HaXOJUTCH B OJHOMEPHOM MOTEHLUAIBHOM AME IPAMO- Ulx)
yrosbHOH ()OpMBI ¢ 6ECKOHEUHBIMU CTEHKAMHU IHUPHUHBI @, IPUYEM COCTOSIHUE MUKPO-

YaCTHUIIBl OTMCHIBAETCS BOJTHOBOW (DyHKIMEH W = A - x(a - x) , T1e A - HOpMUPOBOUHAs

KoHcTaHTa. [loncraHoBkOM B cTannoHapHoe ypaBHeHue llpenunrepa
dy 2m
2 + 2
dx~ h
3aBUCETh OT KOOPAUHATEI X, XOTs OTO HE TAK, M YaCTULA MOXKET UMETh TOJIBKO OTACIIbHBIE JUCKPET-
ﬂ_zhznz
2

(E - Uo)l// =0, rne U, =0 BHYTpH sIMBI, JIETKO IPOBEPUTH, UTO £ OyneT

HBbIE€ 3HAYEHUS IIOJIHOU dHepruu: £, = =const, rae n=1,2,3,... Ilpoananusupyiire npuuu-

2ma
HY 9TOTO0 MapajoKca U MPEJIOKUTE CBOIO BEPCUIO OOBSICHEHHUS BOSHHUKIIIETO MPOoTUBOpeuns. OTBET
000CHOBAThH U TIOJATBEPAUTH OIXOASIIUMH (HU3MIECKUMU 3aKOHOMEPHOCTSIMH U (POPMYITaMH.

6. Bo30yxeHHbII1 aTOM BOI0pO/1a UCITYCTHIT (DOTOH, OTHOCSIILIUICS K CIIEKTpajbHOM cepun basb-
Mepa. OneHnTe BO3MOKHOCTh TOTO, YTO B JaIbHEHIIIEM 3TOT aTOM UCITYCTUT ()OTOH CBETa B BUIH-
MOl 4€JI0BEUECKOMY IJ1a3y YAaCTH ONTUYECKOTO criekTpa. OnpeaennTe BO3MOKHBIM HHTEpBaJI JJINH
BOJIH JajbHENIIero n3aydeHus. OTBeT 000CHOBATH M MOJITBEPIUTD C IIOMOIIbIO (PU3UIECKUX 3aKO-
HOB U (POPMYIL

7. Umeromuiicst painoakTUBHBINA 00pa3ell COIepKUT HECTaOMIbHBIE S1pa IBYX Pa3HbIX H30TOIOB:
sJipa epBOro U30TONa UMEIOT NIEPHO/I TI0JIypacaia, paBHbIi 1 MUHyTE, a siipa BTOPOro N30Tona —
NepHO/I oIypacnaja, paBHbIi 2 MUHyTaM. AHajau3 NoKas3all, YTO B UCXOIHBI MOMEHT BPEMEHU
obpazer Ha 89,89% cocTouT U3 saep nepsoro uzoromna u Ha 11,11% - u3 sigep BTOpOro uzoromna.
Jlnist mpoBeieHus! SKCIIEpUMEHTa HE00X0IMMO, YTOOBI YHCIIO SAEp KaKJ0ro H30ToMa B 00pasiie Obl-
J10 OAMHAKOBBIM. OIIEHUTE BO3MOXKHOCTh TOT'O, UTO CITYCTSI HEKOTOPOE BPEMSI UUCIIO SIAEP IBYX
JAHHBIX U30TOIMOB B 00pasiie cpaBHsAeTCA. ECu 3TO BO3MOXKHO, TO Yyepe3 KaKkoil MPOMEXyTOK Bpe-
MeHH 3T0 npousoiaer? OTBeT 000CHOBATH U MOATBEPIUTH (POPMYTaMH.

4. OueHo4YHbIe CpeACTBA (OLEHOYHbIE MATEPHUAJIbI) JAJIf POBEACHUS MMPOMEKY-
TOYHOM ATTECTALMH 00Y4aKIIMXCH (3AIHUTHI KyPCOBOil padoThI (IIPoeKTa)) 1o
AUCHUILINHE (MOIYJIIO)

3aHATUS YKAa3aHHOTO THIIA HE IMPEJYyCMOTPEHbI OCHOBHOW IMpo(ecCHOHANbHON 00pa3oBa-
TEJILHON IIPOrPAMMOM.



