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1. Onucanne GpoHAAa OLEHOYHBIX CPEICTB (OLEHOYHbIX MATEPHAJIOB)

@oH/1 OLIEHOYHBIX CPEACTB (OIICHOYHbIE MaTEepHajbl) BKIIIOYAET B ce0sl KOHTPOJbHBIC 3a/1a-
HUS ¥ (WIM) BOMPOCHI, KOTOPbIE MOTYT OBITh MPEAJIOKEHbI 00YyYaroleMycsi B paMKax TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH U IPOMEXKYTOUHOM aTTeCTallMU IO JAUCLUUIUIMHE (MOIYJI0). YKa3aHHbIE
KOHTPOJIbHBIE 33/1aHUs U (WJIM) BOMPOCHI MO3BOJSIOT OLEHUTH TOCTHKEHUE 00Yy4aroIUMCs TUIaHU-
PYEMBIX PE3YJIbTATOB O0YUYEHHUS MO JUCHHUILIHHE (MOAYII0), YCTAHOBIEHHBIX B COOTBETCTBYIOIIEH
paboueii mporpaMme IUCHUIUIMHBI (MOIYJIs), a TakKe cPOPMUPOBAHHOCTh KOMITETEHIUH, YCTaHOB-
JICHHBIX B COOTBETCTBYIOIIEH OOIIEH XapaKTepHCTUKE OCHOBHOW MpogecCHOHaIbHONW 00pa3oBa-
TEJIBbHON NPOrPAMMBI.

[TonHble HAaUMEHOBAHUS KOMIIETCHIIMM U UHAMKATOPOB UX JOCTHXKEHHS TIPEJICTABIICHBI B
o011eil xapakTeprucTUKe OCHOBHOM MpodeccroHalbHOI 00pa30BaTeIbHOM MPOrPaMMBI.

2. OneHoYHBIE CPeACTBA (OLEHOYHbIE MATEPHUAJIBI) JJIf IPOBEIEHHUS TEKYIIEro
KOHTPOJISl YCIIeBAEMOCTH 00YYaKOIIMXCH 10 JUCHUILVIUHE (MOAYJII0)

2 cemecTp

IlepeyeHb KOHTPOJIbHBIX 32JaHUI M BOIIPOCOB /151 OLEHKHU c()OPMHPOBAHHOCTH
komnerennun OIIK-1 (kourposupyemsiii nunankarop OIK-1.1)

1. Ha pucyHnke n3o0pakeHa miockasi KpuBasi, Ha3blBaeMas KJIOTOUJ0U (crupa- y

abto Kopaio). Touka A aBuxeTcs BJ0JIb 3TOW KPUBOM B HAallpaBICHUH, YKa3aH- A

HOM CTPEJIKOM, C MOCTOSHHOM MO BEIUYMHE CKOPOCThIO. [Ipn 3TOM BennunHa eé

MIOJIHOTO YCKOPEHUS: a) paBHa HYIIIO; ) >

0) mOCTOSIHHA U HE PaBHA HYJIIO;  B) yBEJIUYMBAeTCs;  TI) yMEHbIIAECTCH;

2. MarepuanbHas Touka M aBukeTcs o napabose \

(puc.1) B HanpaBJIeHUH, yKa3aHHOM cTpenkamu. ['paduk 4 U Puc2

U3MEHEHUS BETMYMHBI (MOyJIs) €€ CKOPOCTH MPUBEICH Pue.1 \\//

Ha puc.2. Ha puc.1 moka3zano nonoxxenue Touku M B mo- M Tt
_ HarnpasreHue '

MEHT BPEMEHH ts. YKach/{Te Ha 3TOM PUCYHKE HaIlpaBje 1 NBVDKEHMA ty tb t3

HUE CUJIBL, IelcTBYIOLIEN Ha TOUKY M B 3TOT MOMEHT

BpeMeHH 3! a) 1; 0) 2; B) 3; r) 4;

3. Ha TCJI0, UMCBIICC UMITYJIbC rj B TCYCHHEC OUYCHBb KOPOTKOI'O BPEMEHHU At JIeNCTBO- 07 15
/' 120°

Basia cuia Oonbias cuna F . [locne okoHuaHust AEMCTBUSI CUJIBI TEJIO JIETUT MO YT-
oM 120° K HalPaBIEHHIO IEPBOHAYAIBHOTO JBHKEHHUS C MMITYJILCOM, BEJIMUMHA KO-

TOPOr'0 paBHA BECJIMYNHE ICPBOHAYAIIBHOI'O UMITYJIbCA TCJIA: | rj I| = | rj| . HpI/I O9TOM BCJIMYHMHA UM-

MyJIbCa JEHCTBOBABILEH HA TEJIO CUJIbI ‘IEA'[‘ OyzIeT paBHa:
a) 0; 6) ptgl120°; B) pcos120°; r) p/2; ) p; e) psin120°; xK) 2p;
4. Ha pucynke npeactaBieH rpaduk QyHKINH pacrpeaeneHuss MakcBemia Mo-

JIEKYJI UACAIBHOTO ra3a o BeIMYMHAM cKopocTel. Cpei OTMEYEHHBIX HAa HEM
CKOpOCTEH Vj MMEIOTCS BEIMUMHBI CpPEHEH, CpeiHel KBaapaTHUHON 1 Hauboee

. 2
BEPOSATHON CKOPOCTH MOJIEKYI Ta3a. bespazmepHoe oTHOmIEHHE V3 -V, / (vp)
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5.Marepuan crepxHs ; ; ; ;
‘ D L7 o, Jo | Jo Jo
U300paKEHHOT0 Ha 0 )2 = & | —
JIEBOM PUCYHKE, UME- X XX ! s ! L :
pHuCyHKE, ' X X X XX XX X X X X X
€T BCIOAY OIMHAKO- a) 0) B) r) ) €)
BRI, HE 3aBUCSIIHI
OT TeMIepaTypbl KO3QPHUIHEHT TETUIONPOBOAHOCTH. KOHITBI CTEPIKHS TIOICPKUBAIOTCS TIPH Pa3-
HbIx TemnepaTtypax T1 =400 K u T, =300 K. YkaxxuTte npaBuibHbIi rpaduk 3aBUCUMOCTH BEIH-

YHUHBI INIOTHOCTHU IIOTOKA TCIlJIa jQ OT paCCTOSAHUA X BJAOJIb €TI0 OCHU:

 J Ji
r/ixQ\xQ

e

6. CrosiBIIasi aBTOMAIIMHA HAYMHACT JABUTATHCS C YCKOpeHHeM d . [lepBriii Ha- z
OJr01aTeNbh CYMTALT, YTO MPUUMHON ITOTO SIBIISICTCS TPEHUE KOJIEC O MTOBEPX- ﬁ‘%
HOCTB JJOPOTH, IIOCKOJIBKY JPYTHX CHJI, TSHYIINX aBTOMOOWIIb Briepe HeT. Bro-

pOH YBEPEH B TOM, YTO TPEHUE MOKET TOJILKO 3aTOPMO3UTh JIBUKCHUE aBTOMOOMJIS,, HO HUKAK HE
YCKOpUTh. BhICKakuTe CBOE MHEHHE O TOM, KTO U3 HaboaTeneii mpas. OLEeHUTe poJib TPEHHS KO-
Jiec 0 10pory: OyJeT OHO MPUYUHOMN YCKOPEHUS WK 3aMesieHus: aBToMoouiisa. OTBET 000CHYTE C
MOMOIIBI0 (PU3HUYECKUX 3aKOHOB U (DOPMYIL.

7. B aTTpakiroHe 4eI0BeK JI0JKEH OTBECTH TsDKEIbIN 1I1ap, MOABEIICHHbIN Ha IHY-

p€ U TOJIKHYTh €r0 TaK, YTOObI BO BpeMsl BO3BPATHOTO JABMKEHUS 11ap COMI KETJIto,

CTOSIIYIO MPSMO O] TOYKOH, B KOTOPOW LIHYp MOABEIIEH K MOTOJNKY (Iepes Ker-

Jel CTOUT NMPENsATCTBUE, HE MO3BOJIAONIee COUTh €€ TPAMBbIM yrapoM). OLleHUTh )
BO3MO>XHOCTh COUTB IIapOM KETJII0 B TAKOM aTTpakiuoHe. Kak cienyer Tonkarh

map? OTBeT 000CHYITE ¢ MOMOLIbIO PU3NUECKUX 3aKOHOB U (OPMYII.

S0~ === ==

8. dyrbomuct 66€T NeHanbTH. B MOMeHT ynapa Hora (pyTO0IUCTa UMEET CKO- N
POCTH V, a Macca OBIOIIEeH 110 M9y HOTH BO MHOTO pa3 OO0JIbIIIe MAacChl Ms4a. /ﬁ @ -\;&
[Tpennoxute crnocod, MO3BOMISIONIUI ¢ TOMOIIBIO 3aKOHOB MEXAHUKU HAWTH . e
CKOPOCTb Ms4a Mocje yaapa ¥ HalauTe 3Ty CKOPOCTb.

9. MimeeTcst METAIUTMUYECKUI CTEPIKEHB, KOTOPBI MOYKHO TIOJIBECHTD 33 KPIOUOK
Ha KoHIle. JIMHeWKH oy pykol HET, HO UMeroTCs yackl. [Ipemnoxure npouenypy
OTpeIeTICHUs JUTMHBI CTEPKHSI C TIOMOIIBI0 UMEROIIHXcs yacoB. OO0CHyITE
IPEUIOKEHHYIO TpoLeypy hopMyIaMu, MO3BOJISIONIUMH BEIUUCIUTE TPEOYEMYIO JUTMHY CTEPHKHSL.

10. B tpyoky U-00pa3Horo MmaHoMeTpa, COeTMHEHHOTO C COCYJIOM, 3aJTH-
Ta KUJIKOCTh C HEU3BECTHOM ITUIOTHOCTBIO p,, . [I03TOMY MOXHO H3MEpPUTH
pa3HOCTh YpOBHEH N KUIKOCTH B MAaHOMETpPE, HO HEJIb3s OMPECTUTh
Pa3HOCTh JABJICHUI Ap =p,gh BHYTpHU U BHE cocyjna. C mOMOIIbIO0 HAco-
ca H MoxHO 3akayaTh B cocy]l BO3AyX 1noj OonbiuM aasieHueM. C mo-
MotIbio KpaHa K M0>XHO OBICTPO BBITYCTHTDH 3aKayaHHbIN BO3ayX. Tep-
MomeTp T TMO3BOJISIET TOUHO OMPENEIUTh TEMIIEPATYPY BO3AyXa B COCY/IE.
W3BecTHO, 4TO MOKa3arTenb aauadaTel Bo3ayxa y=14, a aTMocepHOe JaBICHHE PABHO Py, -




[Ipennoxute npouenypy OnpeaeneHus MIOTHOCTU p,, HEU3BECTHOM KUAKOCTU C ITOMOIIBIO J1aH-

HBIX U3MEPHUTEIBHBIX TPUOOpoB. OOOCHYITE MPEITOKEHHYIO MPOIIeAYpY GOopMyIaMu, ITO3BOJISIO-
[IMMH BBIYUCIUTH TPEOYEMBIi pe3ysbTar.

IlepeyeHb KOHTPOJIbHBIX 32/IaHUI H BONPOCOB /1JIsl OI[eHKU C(hOPMUPOBAHHOCTH
kommnerenun OITK-1 (konTpoaupyemsblii maaukarop OIIK-1.2)

1. IIpu 20°C mrotHOCTH BoabI paBHa ~ 1000 KI/M®, IUIOTHOCTb TIOJICOTHEYHOTO Macyia

~ 925 kr/m°, mnotHOCTh HedTH ~ 830 Kr/M°, IITOTHOCTH ITHIIOBOTO ciupTa ~ 789 kr/M°. Tem He
MeHee, 0oJiee JISTKHiA CIIUPT pacTBOPSIETCS B BOZIE, @ OoJiee TSHKEIbIe Macio U He(pTh BCIUIBIBAIOT HA
MOBEPXHOCTh BOJIBI. BRICKQXXUTE CBOE CYXKICHHE O TOM, Kakue (PU3NIeCKHe 3aKOHBI MPUBOIST K
ATOMY pe3yibTary. FI3MeHeHne KakuX BeJIMYUH B ATHX 3aKOHAX HAJI0 PUHATh BO BHUMaHUE U T10-
yemy?

2. Ilpuxopst 3MMOii B CBOE KMJIHILE YEIOBEK MOKET CECTh Ha YKEJIE3HBIH CTYII, @ MOXKET — B TUTIOIIIE-
BO€ Kpeciio. B mepBoMm citydae emy OyzeT X0JI0/1HO, @ BO BTOPOM — TEIJI0, XOTs TeMIIepaTrypa 1 CTy-
Ja, ¥ KpecJia 0JINHAaKOBa U paBHA TeMIIEpaType Bo3ayxa B KomHare. Onpeenure npuuuHy Takoro
pas3nyMs B pe3ynbTaTax U 00bACHUTE €€ C TOMOIIBIO 3aKOHOB U (OPMYJT (PUBHKH.

3. Yacruiia ABMKETCS BIOJIb OKPY)KHOCTH C PagiycoM | M B COOTBETCTBHMH C yPaBHEHHUEM
o(t)=2n (t3 — 2412 + 24t - 12), rJie (¢ — yroji B paguaHax, t —BpeMs B ceKyHaax. Bennunna TaH-

TeHIIMAILHOTO (KacaTeIbHOr0 K TPACKTOPUH) YCKOPEHUS YaCTUIIBI paBHA HYJIIO B MOMEHT BPEMEHH
(B cekyH/ax), paBHBII:
a) 1; 0) 2; B) 3; r)4; n) 6; e) 8; ’K) HET MPaBUIBLHOTO OTBETA,

4, Z[I/ICK paauyca R HaunHaer BpamaTbCd U3 COCTOAHUSA IIOKOA B TOpHU-

o o e 2
30HTAIBHOMU TJIOCKOCTH BOKPYT OCH Z, IPOXOJIAIICH MEePIeHIUKYISIPHO z, pan/o
€ro TIOCKOCTH Yepe3 ero HEeHTP. 3aBUCUMOCTh MPOCKIIMU YIIIOBOTO yC- 2
KOPEHUsI OT BPEMEHH T0Ka3aHa Ha Tpaduke. B kakoil MOMEHT BpeMeHH 0

BCIIMYHUHA (MOI[y.TIB) TAHTCHIHUAJIBHOI'O YCKOPCHUS TOYKH Ha Kparo JUCKa _27

JIOCTUTHET MaKCHMAJTbHOW BEITUIHHBI? VL
a)llc; 0)6; B) 5S¢ r)4c;
5. UneanpHblii ra3 coepuiaet npouecc 1— 2 — 3, n300pakeHHBIN Ha AUarpaMme p P

X

p-V,rme Py, =4p, Vo =2Vy, V3 =3V, p = 10°Ia, V) =1 autp. 3a Bpems 3TOro
Ipoliecca BHYTPEHHSS HEPIHs ra3a yMeHblaercs Ha Benmnunny 150 k. Kakoe | ,
TEIUTO TIOJTy4JaeT ra3 3a Bpems mnporecca 1— 2 — 3? N Vs, Vs
a) 150 Ixx; 6) 200 [Ix;  B) 250 Ix; 1) 300 Ix; 1) 350 [Ix; e) 400 Tx; x) 450 JIx;

3) Ipyroil OTBET;

T
6. Ha prucyHKe mpeicTaBiieH MPsSIMON IIMKJT TETIOBOI MalllMHbI B KOOpAWHATax 1 —S, -2 3
rae T — TepMoAMHAMHUUECKas TEMIIEpaTypa, S —IHTPONHUS. YKAKUTE yJaCTKH, HA KO- | 41

TOPBIX TEIUIOTA MOCTYIAET B pabouee TeIo MALIMHBI OT HarpeBaTelNel, U y4acTKH, Iie . N4's

TETJIOTa OTJAACTCS XOJOUIbHUKY:
a) 12,23 —nocrynaer; 34,41 —otnaercs;
0) 12, 23,41 —nocrynaer; 34 — ormaercs;
B) 12,41 —nocrynaer; 34 — otnaercs, r) 23 —mnocrynaetr; 41 — otnaercs;

7. JlaBnenue Bo3nyxa B atmocepe ¢ remneparypoid T yMmeHbIIUTCS B 2 pa3a, eCiid NOTHATHCS Ha
BBICOTY (L -MOJIIpHAsi Macca BO3yXa, R — yHuBepcanbHas ra3oBas IOCTOSHHAsA):



2RT RT RT
a)h=ﬁexp(2); 0) h=——; B)h=—1In2; r)h=—}'lg ; 1), h=——exp(2)
RT ug ug RT In2 ug
e) h= RT
2ug
8. Ha pucynke npuBeeHsl 1Ba rpaduka GyHKIHUH pacipeaeiaeHus 1o £
BEJIMYMHAM CKOPOCTEN MOJIEKYJI OTHOTO M TOTO K€ MIEaTbHOTO Ta3a MpH M
pas3HBIX TeMmreparypax. I — Temieparypa rasa, S — IiIomaib o1 KpUBOi 1 4
rpaduka. [IpuBeICHBI CIIEAYIOIIHE COOTHOLICHHUS: 0 M

A) To=Ty; B) To<Ty; B) To>Ty; F) S, =95;; I[) S, >S5y E) S, <8S;.

KaKI/Ie N3 9TUX COOTHOH_ICHI/H\;I SIBJIAKOTCA HpaBI/IHLHbIMI/I?

Otsersi: a) A, I, 0)AE; BAJ;, 1B J; mbE eBbTI; xBE 3)B,/
n) B, T;

9. Ha pucynke npezacrasiieH rpaduk GpyHKIMN pacrpeneneHns Makcsena Mo-
JIEKYJI UACAIBHOTO ra3a o BeJIMYMHaM ckopocTeil. Cpeiu OTMEYEHHBIX Ha HEM
CKOPOCTEH Vj MMEIOTCS BEIMYMHBI CPEHEH, CpeiHel KBalpaTUUHON 1 Hanbouee

o 2
BEPOATHOU CKOPOCTHU MOJICKYJI I'a3a. Be3pa3MepHoe OTHOLICHUC V3 . V4/(V2)

3n? 8 3n? 16 3n 6
: =5 047 — o = —
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8 . 8n .
x) ,[— 3),—; WH)Ipyrou oTBeT;
O 3

10. TaBnenue raza, COBEPIIAIOIIECTO H30TEPMHUYECKHN MPOIecC, YMEHBIIMIOCH B 2 pa3a. [Ipu aTom
CpeIHsisl JUIMHA CBOOOAHOTO Mpodera MOJIeKy rasa:

a) yBenuuuiachk B 4 paza; 0) yBenuuuiach B 2 paza; B) IIPAKTUUYECKH HE N3MEHHIIACH;

I') yMEHBIINJIACh B 2 pa3a; [) yMEHbLIMIACh B 4 pa3a;

Ilepeyenb KOHTPOJIBHBIX 32JaHUH H BOIIPOCOB Il OLEHKH CPOPMUPOBAHHOCTH
komnerenuuu OIIK-1 (kourpoaupyemsiii naaunkarop OINK-1.3)

1. CrosBIIas aBTOMalIiHA HAYMHACT ABUT'aThCA C YCKOPCHUCM a. HepBHﬁ Ha- a
6J'IIOI[3TCJ'IL CUUTAacCT, 4TO HpI/I‘lI/IHOI‘/JI OTOI'0 ABJIICTCA TPECHUC KOJIEC O TOBEPX- ﬁl

HOCTB JIOPOTH, TTIOCKOJIBKY JIPYTUX CHJI, TAHYIIINX aBTOMOOWIH BIiepea HeT. BTo-

pOIi yBEpEH B TOM, YTO TPEHUE MOXKET TOJBKO 3aTOPMO3HUThH JBUKECHHE aBTOMOOWIIS, HO HUKAK HE
YCKOPHUTH. BrICKaxuTe CBOE MHEHHE O TOM, KTO U3 Ha0mroaaresneit mpas. OeHUTe posib TPEHUS KO-
Jiec 0 I0pory: OYJEeT OHO MPUYUHON YCKOPEHHUS WK 3aMelIeHus: aBToMOoOmIIs. OTBET 000CHYITE C
MTOMOIIBIO (PM3UYECKUX 3aKOHOB U (hOpMYII.

2. B arTpaknmoHe 4eIoBeK JODKEH OTBECTH TSKEIBIN Iap, MO IBEIICHHBIN Ha IIHY-
pe€ U TOJKHYTh €ro TaK, YTOOBI BO BpeMsl BO3BPATHOTO JABMKEHUS 11ap COMI KETJIto,
CTOSIIYIO MPSMO O] TOUYKOM, B KOTOPOI LIHYp MOABEIIEH K MOTOJNKY (Iepes Ker-
JIel CTOUT MPENTCTBUE, HE MO3BOJIAONIee COUTh €€ TPAMBIM ynapoM). OLleHUTh N
BO3MO>XHOCTh COUTH IIAPOM KETJII0 B TAKOM aTTpakiuone. Kak cienyer Toikarhb

mrap? OTBET 0OOCHYITE C TOMOIIBIO (PUINIECKUX 3aKOHOB U (POPMYIL.

3. @ytOonucT ObET MeHanbTH. B MOMEHT yiapa Hora ¢pyTdonucTa UMEeT CKo- -
N v
POCTH V, a Macca ObIolIei 10 MAYy HOTH BO MHOTO pa3 00Jibliie Macchl Ms4a. /ﬁl ) <—£

7 7 7777 7.

[IpennoxuTe coco0, MO3BOJISFOITNI C TTOMOIILIO0 3aKOHOB MEXaHUKW HAUTH
CKOPOCTb Ms4a MOCJe yJapa U HaliuTe 3Ty CKOPOCTb.



4. meeTcs METaNIMYECKUI CTEPKEHb, KOTOPBIA MOKHO ITOJABECUTH 32 KPIOUOK
Ha KoHUE. JIMHEeHKU o pyKoi HET, HO UMeroTCs Yackl. [Ipemoxure npouenypy
orpezieNieHus JJIMHBI CTEPKHS C IOMOIIbIO UMeroIuxcs yacoB. OGocHyiiTe
MPEIIOKEHHYIO MTPOLIeAypy HOpMyITamMu, MO3BOJISIFOIIUMYU BEIUYUCIUTH TPEOYEMYIO JUTMHY CTEPIKHSL.

5. Ha 060y xomneca co criuiiaMu 1 Ha 000]1 CIUIOIIHOTO JJUCKA TOTO XKe pajinyca
R u Toii ke Mmacchl M HaMOTaHbI HEBECOMbIC HUTH, K KOTOPBIM MPHKPEILICHBI
OJIMHAKOBBIC IPy3bl Maccoit M. M koseco, ¥ TUCK MOT'YT BpaIllaThCsl BOKPYT
TOPU30HTAIILHOMN 3aKPEIUICHHOW OCH CHMMETPUH 0€3 TPEHUS U IIepBOHAYAI b-
HO MOKOSITCS, & TPY3bl HAXOATCS Ha OJMHAKOBOW BbICOTE N HaJl MOJIOM.
OreHuTe, Kakoi U3 rpy30B OBICTPEE yNaAeT Ha MOJI TIOCIIe Havaa JIBUKCHHUS.
OTtBeT 000CHY#TE ¢ TOMOIIBIO (PU3HUECKUX 3aKOHOB U (DOPMYIL.

6. lllapuk, moABEIICHHBII HA HEBECOMOM NMPYXMHKE COBEPIIAET BEPTHKAIbHBIEC KOJieha- 1Y
HUS B INIMLEPUHE. Y TBEPXKIAETCs, UTO MOCIE TOr0, KaK B INIMLEPUH 100aBWIN BOAY, a 5‘7 2
HIapUK IOJABECWIH HA IPYrou NPYKHUHKE MEHBIIIEN KECTKOCTHIO, OH IEPECTAI COBEP- —__'f‘%_n;_-
math Kojaebanus. Boickaxxure cBO€ cy)XJIeHHE O BO3MOKHOCTH MJIM HEBO3MOXKHOCTH Ta- vo- -
KOTO pe3yabTara. Haiiiure B clielaHHOM yTBEPKICHUH Te (PAaKTOPBI, KOTOPbIE MOTJIH - -

WJIM HE MOTJIM MPUBECTH K JaHHOMY pe3ynbTaTy. OTBET 000CHYiiTe ¢ TOMOIIbIO hu3nye-
CKHX 3aKOHOB M (pOPMYIL.

7. HekoTopoe KOJMYECTBO rasza CleyeT MepeBECTH U3 COCTOSHUS C IaBJIEHUEM p1; U 00beMoM Vi B
COCTOSTHUE C JaBJICHHUEM p = 2p1 U ¢ 00beMoM Vy =2V1. DT0 MOXKHO cAeNaTh UCTIONb3ys (KOMOU-
HUPYS) TOJABKO ABA 00paTUMBIX MTpOIecca U3 YETHIPEX MePEUNCICHHBIX: N30TEPMHUYECKHI, n300a-
pHueCcKuil, n30Xopudeckuil 1 aguabdaTuyeckuii mpoueccel. Heo6xonumo HailTu Takyro KoMOnHa-
U0 U3 JIBYX TIEPEUNCIIEHHBIX MPOIECCOB, YTOOBI T'a3 B PE3YIIBTATE STUX ABYX MPOIECCOB MEPEIEN
U3 HAa4aJIbHOTO B KOHEUYHOE COCTOSIHUE, COBEPILUB IIPU 3TOM HauOOJIbIIYI0 paboTy. M3noxure cBoé
MHEHHE O TOM, KaKasi KOMOMHAIIUS TIPOLIECCOB OYAET yOBIETBOPSTH JAHHOMY YCJIOBHIO. OTBET
000CHYHTE C MOMOIIBIO (PU3UUYECKHX 3aKOHOB U (hopMyI1, H300pa3uB BEIOPAHHYIO KOMOMHAIUIO
IpoLEeccoB Ha Auarpamme p — V.

8. B 1pyOky U-00pa3Horo MmaHomeTpa, COEAMHEHHOTO C COCYAOM, 3aJIUTa
KHUJKOCTh C HEU3BECTHOU INIOTHOCTBIO p, . [103TOMY MOXKHO U3MEpUTH
Pa3sHOCTH ypOBHCI\/’I h KHUJAKOCTU B MAaHOMETPEC, HO HEJIb3A ONIPCACINTD
Pa3HOCTh JABJICHUN Ap =p, gh BHYTpH U BHE cocyjia. C mOMOIIbIO0 HACcO-
ca H MoHO 3akayaTh B cocy]l BO3AyX 1o OonbmuM nasieHuem. C mo-
MoIIbI0 kpaHa K M0kHO OBICTPO BBITYCTUTH 3aKauyaHHBINA BO3AyX. Tep-
MomeTp T TO3BOJISIET TOUHO OMPENIEIUTh TEMIIEPATYPY BO3AYyXa B COCY/IE.
W3BecTHO, 4TO MOKa3arTenb aauadaTsl Bo3ayxa y=14, a aTMOC(epHOE JaBICHHE PABHO Py, -

HpCI[J'IO)KI/ITC npoueaypy oupCacjCHu IMIOTHOCTHU Py, HEU3BECTHOM >KHUJIKOCTH C IOMOIIbIO JTaH-

HBIX U3MEPHUTEIBHBIX TPUOOpoB. OOOCHYITE MPeATOKEHHYIO TPOLEAYPY POPMYIIaMu, ITO3BOJISIO-
IIUMU BBIYHCIIUTH TPEOYEMBIN PE3yNbTaT.

9. Ipu 20°C maoTHOCTH BOABI paBHa ~1000 Kr/M°, TIIOTHOCTH MOACOTHEYHOTO Maca

~ 925 xr/M°, motHOCTB HedTH ~ 830 KI/M°, IIIOTHOCTH STHIOBOTO crnpTa ~ 789 kr/m°. TeM He

MeHee, OoJiee JIETKUIl CIUPT PacTBOPSIETCS B BOJE, a OojIee TsHKeIIble Maclio M He(hTh BCIUIBIBAIOT HA
MOBEPXHOCTH BOJIbI. BRICKaXXHTE CBOE CYX/I€HUE O TOM, KakHe (PU3NYEeCKUEe 3aKOHBI IIPUBOJAT K
3TOMY pe3yibTaTy. Vi3MeHeHne KakuxX BeIWYHH B 9THX 3aKOHAX HAJO0 MPUHATH BO BHUMAHUE U T10-
yemy?
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10. IIpuxoas 3UMOI1 B CBOE >KMUITUILIE YETOBEK MOKET CECTh Ha JKEJIE3HBIH CTYJI, @ MOXKET — B ILIIO-
1eBoe kpecio. B nepBom ciydyae emy OyAeT X0IOAHO, @ BO BTOPOM — TEIUIO, XOTS TeMIEepaTypa u
CTyJa, U Kpecila OIMHAKOBA U paBHA TeMIlepaType Bo3ayxa B KoMHare. Onpeennure NpuyruHy Tako-
IO Pa3Iuyus B pe3yJbTaTax U 0OBsICHUTE €€ C IOMOLIbIO 3aKOHOB M (pOpMyJT PU3UKH.

IlepeyeHb KOHTPOJILHBIX 321aHNIH U BONIPOCOB /1JIsl OLleHKH ¢(hOPMUPOBAHHOCTH
komnereHnun OIIK-2 (kourposupyemsiii nunankarop OIK-2.1)

1. 13 :)xectu BbIpe3anu TpU OJMHAKOBBIE J€TAIU B BUJE dJI-

JIUIICA. I[Be ACTAIX paspe3ain Ha YETBIPEC OAUHAKOBBIC YaCTH. O D Q Ij Q

3aTeM BCe 4acTH OTOABUHYJIHU JAPYT OT Apyra Ha OJJMHAKOBOE

pacCcToOAIHNUE U paCcCTaBUIN CUMMETPHUYHO OTHOCUTECIIBHO OCHU o

OO’ (cM. puc.). Beibepure mpaBUILHOE COOTHOIICHUE MEXKTY 5 s =
MOMEHTaMH MHEPLUH THX JeTaneil oTHocutensHo ocu OO0, I I, I3

a) Iy>1y>13; 0) li<ly<lg; B) Iy <1, =13;

I') HE XBaTaeT IaHHBIX;

2. Toukwuii 006pyy, TUCK, IIap C OJUHAKOBBIMU paauycamu R u s R s R s s m
TOHKHIA CTEP)KEHb JIMHBI 2R UMEIOT OIMHAKOBBIE MACChl M U R <—*—,

BpAILlalOTCSA BOKPYT OCEH CUMMETPUH, MPOXOASIINX Yepe3 eH- |

TPBI Macc 3TUX TeJ (CM. pucyHoK). IIpu 7 TOM MOMEHTHI UM-

MyJbca BCEX TEJl PU BPAIIEHUU OJJMHAKOBBL. HaMEHBIIyIO YITIOBYIO CKOPOCTh BpPAIICHUS IMEET:
a) oOpy4; ©O) AuMck; B)IIap; T) CTEPKEHb; M) YIIOBbIE CKOPOCTH BCEX TENl OJJUHAKOBHI;

3. Hununaap maccel 2M u paauyca R MoxeT Bpamiatscsi 6€3 TpeHus: BOKPYT TOPU30H- 2m
TaJIbHOM 3aKpEIUIEHHON ocH, TTpoxoasiieit uepes ero nentp 0. K koHmam HutH, nepe-
KHUHYTOH 4epe3 LHWJIUHJP, IPUKPEIUIEHBI TPY3bl ¢ MaccaMu M ¢ 3M, KOTOpBIE ABUXKYT- A
Cs TIO/ IEWCTBUEM CHUJIBI TSIKECTH. Y CKOpPEHHE CBOOOIHOTO MaieHus paBHO (. CHIIBI [1m
HATSHKEHUSI HUTHU Pa3lInYaroTCsl ¢ pa3HbIX CTOPOH IMIMHpA Ha BenmuuuHy AT . Cuna, ¢ 3m|[ ]
KoTopoi ornopa 0 nericTByeT Ha mMHAP, paBHa N. HUTH He mmpockanb3bIBaeT Mo mo- ¥
BEPXHOCTH HMIMHJpaA. VIcTIoab3ysl MpUBEAECHHBIE TaHHbIE, YKAXKUTE MPABUIBHOE BBIPAKEHUE AJIA
BEJTMYMHBI YCKOPEHUS Tpy3a M:

2AT AT +N AT —N AT —N AT AT

aya=——; 06)a=———; B)a=—7—; T)a=——; Ja=—; e)a=_——,
m m m m m 2m

4. BennyrHa MOMEHTa UMITYJIbCA CIIYTHUKA MAaCChl M, IBUXKYIIETOCS M0 KPYTOBOM N
TpaekTopuu paguyca R Bokpyr muianets I1, paBna L. Ilpu sToM BenmunHa cuiibl rpa-
BUTALIMOHHOI'O IIPUTSKEHUS, CO CTOPOHBI IUIAHETHI PABHA!

21 oL 12 2 J_L_ L

a) —7; ) == B) ——3; T)_——3; €) —;
mR® JmR? mR’ N e

)K) HCT MMPAaBUIIBHOT'O OTBECTA,

9. C ropkw, ¢ OJHOI U TOW e BBICOTHI N, CKaThIBarOTCS 0€3 MPOCKAIb3bIBAHUS 1A, WIUHAD U
TOHKUH 0Opyd (TOHKOE KOJIbLIO), HMMEIOIIME OJIMHAKOBBIE MacChl M OJIMHAKOBBIE PaIHYCHI.
[TepBoHauanbHO Ha BhicOTe h BCce Tpu Tena mokowuch. MeIjieHHee BCeX ¢ TOPKH CKaTUTCS:

a) map; 0) UUIUHID; B) 00pyY; T') BCE TPHU TeJIa CKAaThIBAIOTCS 32 OJIMHAKOBOE BPEMSI;

10. Tlo TOpM3OHTANBLHOW MOBEPXHOCTH 0€3 MPOCKAIB3BIBAHMS CO CKOPOCTBIO V. m_ 3 My
KATUTCS [Iap ¢ Maccoil M, a TakKe CKOJIB3UT C TOM e CKOPOCThIO V MIaii0a TOW A=

’Ke Maccsl M. Bo CKOIBbKO pa3 KMHETHYECKass SHEPrusl mapa OoJibllle KUHETHYECKOW SHEepruu
1aiowI?



a) B 2,5pa3za; 0) B 2 pasa; B) B 1,75 pa3; r) B 1,5 pas; n) B 1,4 pas; e) B 1,25 pas;
’K) OHM paBHBI;  3) JIJIs OTBETA HAJ/IO0 3HATH PAIUyC MIapa;

5. MI/IMO HETIOJIBIDKHOTO HaOro1aTelts Ha 3emiie ¢ OOJIBIION CKOPOCTHIO, paBHOM <
v=2-10° m/c, mponeraer pakera. KOCMOHABT B pakeTe Jepiai CTepsKeHb iuHbl | - B_’
HapaJuIeNIbHO JABUKEHHUIO PAKETHI M OBEPHYIT ero Ha 90°, HAITPaBKB MEPIIEHIUKY- E
JSIPHO JIBYDKEHUIO pakeTsl. J{ns yenoBeka Ha 3emiie AMHA CTEP>KHS OCIIE 3TOrO

Oynet paBHa (¢ — CKOPOCTh CBETa B BaKyyMe):

a)l; 6)I/(1—«/1—v2/02); ) I 1-v3/c?; o 1/\1v¥e?; ) ( _ v/ )

6. Ha pucynke n3zo0pakeHa 3aBUCUMOCTb TEMIIEPATYpPbl OT AaBJICHUS I 3alaHHOM IT

Macchl rasa. [Ipouecchl uayT B HallpaBJIeHUH, YKa3aHHOM CTpelikaMu. Bo3MoXkHBI ciie-

Iyrolye mporneccsl: 1) n3obapuyeckoe HarpeBanue; 2) n300apudeckoe OXJIaKICHUE;

3) N30X0pUUYECKOE YBEIMUEHUE IaBIICHUS; 4) N30XOPUUECKOE YMEHBIICHUE JaBICHMUSI,;

5) u30TepMuYecKoe CxKaTHe ra3a; 6) N30TEPMUYECKOE PACIIUPEHUE Ta3a. Y KaKUTe, KaKue mporec-
Cbl U3 NIEPEUNCIICHHBIX U300paKe€Hbl HA PUCYHKE:!

a)l,2,4;, 06)1,2,3; B)1,3,4;, nl,2,5 n)l,2,6; e)3,4,5 x)3,4,6; 3)2,3,4;

713. B Hauane ujeanbHbIN ra3 UMeN AaBlIeHUE p1, 00bEM V1, a ero BHYTPEHHsIsI SJHEprusi ObLia paB-
Ha U;. HexoTopslii poliecc MPUBOIMT TOT T'a3 B COCTOSIHHE C JIABIICHUEM py = p1/3 H ¢ 00BEMOM
V= 2V;. Ha kakyto Benuunny AU u3MmeHsieTcsl BHYTPEHHSISI SHEPrus ra3a npu 3TOM Iporecce?

a) AU = U;, yBennuuBaercs; 6) AU = Uy, ymeHbiiaercs; B) AU = Uy/2, yBenuuuBaercs;

r) AU = U;1/2, ymeHbIIaeTcs; n) AU = Uy/3, yBenuuuBaercs; e) AU = U,/3, ymensIaercs;
x) AU = 0; 3) HET MPaBUIILHOTO OTBETA;

8. MonsipHbIe TEMIIOEMKOCTH HEaTbHOTO ra3a B mporeccax 1—2 u 1— 3 paBHbI p
Cy u C;, coorsercrsenno. Mx ornomenne Cq/Cy =0,75. Takum rasom moxer 2
OBITB (yKaXXHTE BCE IPABHUIILHBIC OTBETHI): 1 3

a) ammuak NHs;  0) kucmopon Oz; B) azot Ny; 1) yruekucosiii raz COg;
n) renuii He;  e) Bogopon Hy; ) TaHHOE YCIIOBUE HEBO3MOXKHO;

9. YKa)KI/ITC (1)0pMyJ'Iy JJIA BBIYUCIICHUA HpI/IpaIJ.IeHI/IH 3HTpOl‘II/II/I NACAJIbHOI'O ra3a HpI/I I/1306apHOM
pdV . vC,dT
B) [/ 0 [——

OXJIAXKIECHHH: a) —JdTU; 0) j(dU + pdV); =

1) I pdV; e) deU, ) HET MPaBUILHON (POPMYIIBI;

10. Kakne u3 mpuBEICHHBIX HUKE YTBEPIKICHUI OTHOCATCSI KO BTOPOMY Ha4dally TepMOTUHAMHUKHI
(YKakuTe J1Ba IpaBUIbHBIX OTBETA)?

a) OOpaTHBIN TUKIMYECKUN MPOIIECC BO3MOYKEH, €CJIM BHEIITHUE TeJla COBEPIIAIOT padoTy HaJ pa-
00YMM TEJIOM TETJIOBON MAaIlIMHBbI;

6) KI1JI umkna Kapro pasen (T, —T, ) /TH x100%, rme T, u T, - TeMneparypsl “HarpeBatens’
“xonoauiabHAKA”;

B) VI3MeHeHHe SHTPONUH UACATBHOTO ra3a MPH MONTyYeHHH UM TeruioThl 8Q pasuo dS =38Q/T ;
r) OZHUM U3 pe3yIbTaTOB MPOUCXO/AIIUX B TEPMOIUHAMUYECKON CUCTEME MTPOIIECCOB MOXKET OBIThH
nepeaaya TeIuIoThl OT XOJOJHOIO Tela K HarpeToMys;

1) B mporneccax, nporcXoaMIInX B 3aMKHYTOH CUCTEME, SHTPOIUS YObIBaTh HE MOXKET;

e) Pabora, mpon3BeneHHas 3a LUK pabOYMM TEJIOM TEIJIOBOM MAIIMHBI, BCEIr1a MEHBIIE OJTyYeH-
HOM 3a IIMKJI U3BHE TEIJIOTHI
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IlepeyeHb KOHTPOJIBHBIX 32JaHUH M BOIIPOCOB Il OLIEHKH C()OPMUPOBAHHOCTH
kommnereHun OIIK-2 (kouTponupyemslii unaukarop OIIK-2.2)

1. Toukwuit cTepskeHb MacChl M U JUTHHBI | MOXET COBepIIaTh He3aTyXakoIInue KoaeOanus 0
BOKPYT FOPU3OHTANILHOM ocH mojiBeca O, mpoxoasiei uepe3 kpait crepxkus. B nentpe
CTEP>KHSI IPUKPETUIEH MAJIEHbKUI TPy3UK Macchl 3M. PaccuMraiiTe Ha OCHOBaHUU 3TUX
JAHHBIX BEJIMYMHY TIEPUO/Ia MAJIBIX KOJICOAHUI TAKOTO MAsITHUKA M YKQXKHUTE MMPABUIbHBIN
OTBET (J — YCKOpEHHEe CBOOOIHOTO MAICHHUS ): m,l

a) 2n, |— 2 0) 2n /13 /13 2n/7—|; n)2n/8—|; e)2n\/I;
3g° 12g 99 g
51 171

K) 27 % ;  3) 21 20 ; 1) HET NPABWIBHOTO OTBETA (IPUBEIUTE €T0);
9 g

2. I'py3uK Ha MPYyKUHKE COBEPIIACT BHIHYKICHHBIC BEPTHKAIBHBIC 3aTyXaroNue Kojaeoa- 1
HUSI B BSI3KOM KMIKOCTHU O] JEHCTBUEM BHEITHEN CHUJION, MEHSIIOILICHCS CO BPEMEHEM T10 S

3m

TapMOHHUYCCKOMY 3aKOHY: FX (t) = FO COS(Q)t) . OKaSLIBaeTCH, 4dTO aMIUIUTyJla CMCIICHU

rpy3UKa U3 MMOJIOKEHHUS] pAaBHOBECHS] MaKCHMAaJIbHA TIPU YacToTe =b, a aMIuTyaa
CKOPOCTH TPpy3UKa MaKCUMaJIbHa P 4acToTe m=a, npuueMm a = 4b . PaccuunTaiite Ha
OCHOBaHUU 3THX JIAHHBIX BEeIHUMHY Koo duirienTa 3aryxanus f coOCTBEHHBIX KOJeOaHUI TaKOTo
MPY>KUHHOTO MAasITHUKA B I[aHHOfI KUIKOCTH U yKancme npaBI/mLHmﬁ OTBET:

a)b; ©6) b b; r) 2b; )—; e) b )—b; 3) \5b;

15
) > —b; b ;  JI) HET MPaBUIBLHOIO OTBETa (IPUBEIUTE €r0);

3. INokosimasics 4yacTuia )XUBET 10 pacmnana Bpems At. HemoaBukHbIM HaOMI0OAaTEH B IabopaTop-
HOU CHCTEME OTCUEeTa 3aMEeTHJI, YTO TaKasl )K€ YaCTHUIIA, JIETSIIAsi C OTPOMHOM CKOPOCTBIO, pactia-
Jack CIyCTs BpeMsi 3At mocie oOpazoBaHusl. OnpeenuTe U YKaXHuTe, YeMy paBHA PEISITUBUCTCKAS
HIOJTHAs DHEPIUsl 3TOM YacTUILBI, €ClU €€ Heprus nokos paBHa E =6 v/x?

a) 12 u/Ix; 0) 9 u/lx; B) 6\3 BJX; )54 nllx; n) 18 u/lx; e) 27 uJlx;

) HET IPaBUJILHOTO OTBETA;

4. neanbHbIH Ta3 HAXOIUIICS B COCy/e Mo mopirHeM. [lopiieHs ¢kaau, yMEHbIIUB 00BEM Cocya
B 2 pa3a IpU HEU3MEHHOM TeMIlepaType, U IIPU 3TOM BBIIYCTHIIA U3 COCYJa MIOJIOBUHY MacChl Ha-
XoJuBLIErocs TaM raza. Kak mpu sToM U3MEHHMIIOCH JaBJI€HHE ra3a, OCTaBIIErocs B cocye?

a) yBEIMUYWIOCh B 4 pa3a; 0) yBenuumiIoch B 2 pasa; B) YMEHBIIWIOCH B 4 pasa;

') YMEHBIIINJIOCH B 2 pa3a; 1) yBEIUUUIOCh B 16 pas; €) HEe U3MEHUJIOCH;

’K) YMEHBIIIWIIOCH B 16 pa3;

5. Kak n3meHnTcs AaBJICHUC Ta3a, €CJIIN YBCIIUYUTH €TI0 00beM B 4 pas3a B mpouecce, rnmpu KOTopom

COOTHOIIIEHUE MEXKIY TEMIEPATypOil U 00bEMOM raza T? /V = const:

a) yBeNnUUUTCS B § pa3; 0) yBenMUUTCs B 4 pa3a; B) YBEJIMUUTCS B 2 pa3za; T') HE U3MEHUTCS,
1) YMEHBIINTCA B 2 pa3a; €) yMEHbLIUTCS B 4 pa3a; K) yMEHbBIIUTCS B 8 pa3; 3) HET MPaBUIIb-
HOT'O OTBETA;

6. UneanpHblii ra3 coepiaet npouecc 1— 2 — 3, n3o0pakeHHBIN Ha AUarpaMme
p-V,raoe p, =4p, Vo =2V, V=3V, p = 10°Ia, V; =1 autp. 3a Bpems 3Toro
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Ipolecca BHYTPEHHSISI SHEprus ra3a yMmeHbliaercs Ha Benuuuny 150 J[x. Kakoe temio nomydaer
ra3 3a Bpems npouecca 1— 2 — 3?

a) 150 Ix; ©0)200 x; B) 250 Ix; 1) 300 dx; m)350 Ix; e) 400 dx; x) 450 JIx;

3) IPYrOM OTBET;

7. Ha pucyHke npeacTaBiieH IpsIMOM LUK TEIJIOBOM MalllMHbI B KOOpAUHaTax T — S,
rae T —TepMoAMHAMUYECKasi TEMIIEpaTypa, S —IHTPOIHUs. YKaKHUTE YUaCTKU, HA KO-
TOPBIX TEIUIOTA MOCTYIAET B paboyee TeJIo MAIIMHBI OT HAarpeBartesyiel, U y4acTKH, T
TEIJIOTa OTJAACTCS XOJOUIBLHUKY:

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

0) 12, 23, 41 — nocrynaer; 34 — otmaercs;

B) 12,41 —nocrymaer; 34 — oTmaercs, r) 23 —nocrynaetr; 41 — otmaercs;

8. JlaBnenue Bo3ayxa B atMocdepe ¢ Temrieparypoid 7 yMEHBIIUTCS B 2 pa3a, eCiIH MOAHITHCS Ha
BBICOTY (L -MOJIIpHAsl Macca BO3[lyxa, R — yHuBepcalibHas ra30Basi IOCTOSIHHAS):

ORT RT g RT

h="9 exp(2): 6) h=2"L. h=""1In2: h=—F . h="Lexp2

a) RT p(2); ) g B) " ;1) STz n); " p(2)
e)h:E
2ug

9. B IByX 3aKpBITBIX COCYAaX C OJUHAKOBBIM 00beMoM Vi =V, TIpu OMHAKOBBIX
temneparypax 71 = 7>, HaXoAsTCs pa3Hble ra3bl: B IepBOM (JIEBOM) cocyae — 1 Mol
metana CH, ¢ MonsipHOIi Maccoii [ = 16 T/Mo1b, BO BTOpoM (IIpaBoM) cocyne — 8
MOJIEH TeNHsi ¢ MOJSIPHO#M Maccoii [y = 4 r/mMoib. Uemy pasro otHommeHne AN; /AN,

Yrclia COyIapeHUil MOJIEKYJ ¢ OIMHAKOBBIM YYaCTKOM CTE€HKH C TUIOMIAbI0 AS 3a OJUHAKOBOE
Bpems At B aTux cocynax?

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

K) ApYyroil OTBET;

10. [laBneHue rasza, COBEpILAIOLIETO U30TEPMUUECKHII Mpoliece, YBETUUMUIIOCH B 2 pa3a. [Ipu aTom
CpeaHsisl JUIMHA CBOOOAHOTO Mpobera MOJIEeKyI rasa:

a) yBenuumiachk B 4 paza;  0) yBeIMYHJIach B 2 pa3a;  B) MPAKTHYECKH HE U3MEHHIIACH;

I') yMEHbIINJIACh B 2 pa3a;  J) yMEHbIIMIIAch B 4 pa3a.

IlepeyeHb KOHTPOJILHBIX 32JaAHUH M BOIIPOCOB VIl OLEHKU CPOPMHUPOBAHHOCTH
komnerennun OIIK-2 (kourposupyemsiii nnankarop OINK-2.3)

vy,

Als |

| 1. Tonkast kBaapaTHas MJIACTUHA MAcChl M = 2 KI' €O CTOPOHOM 8 =3 M  MOXKET BpallaThb-
cs1 TuO0 BOKPYT OCH A, poxosiiel uepes e€ IeHTp, 1100 BOKPYT napaiienbHoi ocu B, coBna-
Jaroniel ¢ KpaeM IIacTUHBI (CM. PUCYHOK). MOMEHT MHEPIMH MJIACTUHBI OTHOCUTENBHO ocu B pa-
BeH | = 6 krm%. Yemy PaBCH MOMCHT MHEpLIH o oTHOcHTENBbHO OcH A?
a)2 Kr-M’; 6)3kr'm”; B)4 Kr-M’; r)6 Kr M2 n) 9 KM e) 1,5 Kr-M2; ) Ipyrou
OTBET;

A
B

R 2.Komneco ¢ paanycom R =2 M MOXeT Bpalarhscs JIN00 BOKPYT OCH CUMMETPHUH A,
MIPOXOJISIIEH Yepe3 ero MeHTp, MO0 BOKPYT NMapallieabHOU ocu B, mpoxopsiieii uepe3 kpai kojeca
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(cM. pucyHOK). MOMEHTBI HHEPIIMH KOJIECA OTHOCUTEIBHO ITUX OCEH paBHBI I5 = 2 kM’ u g =12
KI'M”~ COOTBETCTBEHHO. YeMy paBHa Macca M Koseca?
a)0,5kr; ©O0)1kr; B)2kr; T)2,5kr; m)4Kr; €)5Kr; K) APYrou OTBET;

‘ dy

<
A= IC 3. Touxas y3Kas TpeyrojbHasl MJIACTUHKA MOXKET BpallaThCsl BOKPYT MapaiebHbIX
ocel, MPOXOAIIUX Yepe3 BepIINHY A U yepe3 HEHTp Macc macTuHku C, HaXOsIIUXCst Ha pac-
ctossaud AC = 3 M (CM. puUCyHOK). MI3BeCTHBI MOMEHTBI MHEPLIMHU TUIACTUHKYA OTHOCUTENBHO 3TUX
oceit Iy = 12 kr'M® u lc =3 kM. IIpu 3TOM Macca M IJIACTUHKH paBHA:
a)0,25kr; 06)0,333kr; B)OSkr; r1)lxkr; np)2xkr; e€)3kr; oK) 4Kr, 3) Apyrou

OTBET;
| m

> ¢ 23 R ——
| m ‘ 2R
m 4. Toukuit 00py4, AKCK, AP C OJIMHAKOBBIMH paguycamu R u

TOHKHUH CTepKEeHb JUTMHBI 2R MMEI0T OJMHAKOBBIE MacChl M U BPAIIAIOTCSI BOKPYT OCEH CUMMET-
pHYH, TPOXOASIINUX Yepe3 IEHTPHI MacC 3TUX TeJ (CM. pUCYHOK). [Ipu 7 TOM MOMEHTHI UMITyJIbCa
BCEX TeJ P BpaIllEHUU OJMHAKOBBL. HaMeHbIIIyIO YIIIOBYIO CKOPOCTh BpAIllCHHs] UMEET:
a) oOpyu; O) auCK; B)IIap; T)CTEPKEHb;, 1) YIJIOBBIE CKOPOCTU BCEX TEJ OJMHAKOBBI;
m -

5. [1nanera ¢ Maccoit M IBHIKETCS IO IUTUITUYECKON opOuTe, B OJHOM U3 (HOKYCOB
KOTOPOM HAaXOJUTCA 3Be3/1a Macchl M. I' - pannyc-BeKTOp TUIaHeThl (CM. pucyHOK). Bribepute mpa-
BUJILHOE YTBEPKICHUE:!
a) BEeJIMYMHA MOMEHTA CUJIBI TATOTEHUS, ACHCTBYIOIIECH Ha MIIaHETY (OTHOCUTENHHO IIEHTPA 3BE3-
ITbl), TIEPUOINYECKU U3MEHSIETCS MPHU JABMXKEHUH TUTAHETHI 10 opoOuTe;
0) B TOYKE MaKCUMAJILHOTO yJIaJI€HUs TJIAHETHI OT IIEHTPA 3BE3/Ibl CKOPOCTh €€ IBUKEHUS MaKCH-
MaJbHa;
B) B TOUKE MUHUMAJIBHOTO y/IaJIEHUs IJIAHETHI OT IIEHTpPA 3B€3/1bl BETUYMHA MOMEHTA UMITYJIbCa
TUTAHETHl OTHOCUTENBHO IIEHTPA 3BE3/1bI IOCTUTaeT MUHIUMAILHOTO 3HAUEHUS, a IOTOM CHOBA HaYHU-
HaeT pacTH;
') BEKTOP MOMEHTa UMITYJIbCa MJIaHEThl OTHOCUTEIHHO [IEHTPa 3Be3/bl IPU ABMKCHUHU TUTAHETHI 110
opOuTe HaIpaBJeH NEPICHIUKYISIPHO MIOCKOCTH OPOUTHI;

6. ITo Topru30HTAIBHON MOBEPXHOCTH 0€3 MPOCKAIBb3bIBAHUS C OIMHAKOBON CKOPOCTHIO KATATCS
I1ap U WIMHAP C OJIMHAKOBBIMHM MaccaMu M u paanycamu R. Uemy paBHO IpH 3TOM OTHOLIEHHE
KMHETUYECKOM HEPIUM WIMH/IpA K KHHETUYECKOM SHepruu mapa’?

a)4/3; ©0)1/2; B)7/10; 71)2/5, n)3/4; e)3/2; x)10/7; 3)15/14; wn)5/2; x) apy-

TOM OTBET;

7. B HauansHb1it MOMEeHT BpeMeHH t = 0 munmuHap ¢ macco M = 0,1 kr u ¢ paguycom R=0,5 M He
Bpallajcs, a OCTYNaTeIbHO CKOJIB3UJI 10 TOPU30HTAIBHON OBEPXHOCTH C KWHETUUYECKOM dHEPT H-
eit 800 Ix. 3areM moJ AeicTBUEM CHIIBI TPEHUSI OH Hadyall KaTUThHCS 0€3 MPOCKalIb3bIBAHUS C KUHE-
TUYECKOH sHepruei BpamarensHoro aeuxenns 200 k. Cuna TpeHus coBepimia pabory:

a) 300 Ix; 6) 600 Ix; B)S00 Ix; 1)400 Ix; m) 200 Ix; e) npyroi oTBeT;

8. ToHkui cTepkeHb Macchl M ¥ JUTHEI | coBepiaeT He3aTyxarolre TapMOHUYECKUe KoIeOaHus
BOKPYT FOpPHU30HTaIBbHOW ocH noaseca O, mpoxozsiiel uepes ero kpaid. 1 maccy m, u piuny |
CTEP’KHsI YBEJIMYMIIM B JIBa paza. UTo MpOM30IILIO C BEIMUYMHON TIeproaa kojebanuii? OHa:

a) yBenuuuiack B 4 pa3a; 0) yBenuuumiach B 2 pa3a;  B) yBenuumwiach B 1,41 pa3; 1) He u3Me-
HUJACh; [1) YMECHBIIMJIACH B 4 pa3a; €) yMCHBIIWIACH B 2 pa3a; >K) yMeHbIImwIach B 1,41 pa3
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9. B pesynbraTe aanabaTHOro pacuMpeHust 00beM ra3za yBelIuyuics B 1Ba paza. Kak uameHunoch
U 3TOM €ro AaBjeHue?

a) YMEHBIIWIIOCH B 2 paza; ) yBEJIMYWIOCH B 2 pa3a; B) YBEJIMYHIIOCH MEHEE YeM B 2 paza; T)
YBEJIMYUIIOCH OoJiee ueM B 2 pa3a; 1) yMEHBUIMJIOCH Ooliee ueM B 2 pasa;

10. KoHI1bI HHUIIMHIPUYECKOTO CTEPIKHS, MaTepHal KOTOPOTO UMEET MOCTOSIHHBIN, HE 3aBUCSIIUMA OT
TeMIepaTypbl K0O3(QPUIMEHT TETUIONPOBOIHOCTH K, MOICPKUBAIOT MPU PA3HOCTH TemrepaTyp AT
= TI—T, >0. [10111a16 MOIEPEYHOro CEUEHUs CTEPKHS paBHa S, a ero juirHa paBHa |. Kak n3menur-
Csl BEJIMYMHA [10TOKA TeIlIa Jg, HIEPEHOCUMOrO IO CTEPKHIO, €CIIM OJHOBPEMEHHO YMEHBIIUTD pa3-
HOCTh TeMiiepatyp AT B 2 pa3a U YBEJIMYHTD JIMHY CTepkHs | B 2 pa3a?

3 cemecTp

IlepeyeHb KOHTPOJIBHBIX 32/IaHU U BOMPOCOB /ISl OLIEeHKH C()OPMHUPOBAHHOCTH
komnereHuun OIIK-1 (kourposupyemsrii nuaukarop OITK-1.1)

1. DnexTpuyeckoe moye co3AaHO TOYSUHBIMH 3apsaamu g u 4z. Ecou q; = —(q, g q s
02 = +(, a paccTOsSTHUE MEXKTYy 3apsaamMu 1 OT (2 10 Touku C paBHO a, TO BEK- Cl :2 L Jc
TOp HANPSDKEHHOCTH T0JIs B Touke C OPUEHTHPOBAH B HAIIPABJICHUH ... a a y, 3
a)l; 0)2; B)3; r)4; ) paseH 0

2. Jlana cucteMa TOYEUHBIX 3apA0B B BAaKyyMe U 3aMKHYTbIE TIOBEPX-
HocTH S, S,, S; u S,. Uepes KaKkylo MOBEPXHOCTh IMIOTOK BEKTOpa Ha-

NPSHKCHHOCTH SJIEKTPOCTATHYECKOTO TIOJIsl, CO3JIaHHOTO ATHMU 3apsi/ia-
MH, paBeH —20/&,

a) S;; 6) S,; B) S;; 1) S,

3. B cpene, 3apsKeHHOM paBHOMEPHO €
IUIOTHOCTBIO DJIEKTPUUYECKOTO 3apsiia

2 Ki/M® , mpoBesieHBI yeThipe cepruecKie 3aMKHYTHIE TTOBEPXHO-
ctu S;, S,, S, u S, ¢ oOmuUM LEHTPOM U ¢ paguycamu I, =1m,
r,=2m, r;=3mMu I, =4 M cooTBeTcTBeHHO. UeMy paBHO OTHO-
menue D, / @, NMOTOKOB BEKTOPA HAIIPSHKEHHOCTH JIEKTPOCTATHY -

CKOTO TIOJISl Uepe3 MOBEPXHOCTH S, U S, paBHO:
a) 1; 0) 4; B) 16; r) 64,

4. ITo oueHb MPOTSHKEHHOU (MPaKTHUECKH OECKOHEYHOH) MIIOCKOM MOBEPXHO-
CTH OYEHb TOJICTOW METAJUTMUYECKOM IIACTUHBI, parMEeHT KOTOPOH MOKa3aH
Ha PUCYHKE, C OJMHAKOBOU BCIOAY ITOBEPXHOCTHOM IIJIOTHOCTBIO

G = CONSt pacnpeneneH NoJI0KUTENbHBIN AIeKTpuIeckui 3apsaa. Ha paccros-
HUU 1 C OAHOU CTOPOHBI IOBEPXHOCTH BEJIMYMHA HAIIPSKEHHOCTH JIEKTPU-
YECKOTO TMOJIsI, CO3IaHHOTO ATUM 3apsioM, paBHa Eq1. Ha pacctostaum ry = 2rq
C IpYroi CTOPOHBI IOBEPXHOCTHU BEIMYMHA HANPSHKEHHOCTH paBHA Ej. &, — dIeKkTpuyeckas 1mocro-

Bakyym 471

saHHad. [Ipu sToM pazHOCTh BennuuH (Moayieil) HanpsbkeHHocTe Ep— E; paBha:
o) o 20 4o o o 20 4o

aj—; 6) —, B)—, 1) —; 1) ——,; €) ——, X) ——, 3) —,; n)0;
0 2¢, o ) 0 2¢, 0 o
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5. Ha PUCYHKC IMOKa3aHbl 9KBUIIOTCHIHUAJIBHBIC JIMHHUH 3JICKTPO-

CTAaTHUYECKOTI0 M0JIS M 3HAUCHUs IOTeHIMana Ha Hux. CBoOo- enegpo”

HBIH 2JIEKTPOH, ITOKOMBLIMICS IEPBOHAYAIBHO B TOUKe P, yka- j,":.—_‘: .

3aHHOHM Ha PUCYHKE, HAYHET JBUIAThCs B HAIIPABJIICHUH: D r’E{’::‘q;‘\ N\

a)A; 6)B; BC, 1 D; L )
I Y

58 4B 3B2B1B ' -1B-2B-3B-4B-3B

6.K kony “B” mepBoHauaibHO HE3aPsHKEHHOT'O METAUTUYECKOTO CTEPKHS

44 moJHecIu MoJIOKUTENIbHBIN TOUEUHBbIH 3aps] +(, I0CIIe Yero 1o CTEPKHIO pac-
IIpeeIuIcCs HHAYLMPOBAaHHBIN 3apsa] (cM. pucyHOK). Kakum craHeT cooTHO-
HIEHUE MEX 1Y MOTeHLUAlIaMHU IPOTUBOIMOIOKHBIX KOHILIOB CTEPIKHS:

¢

A 0

B
A" Bakyym B

a)pa<os  0)oa>0p B) o = @p  T') BCE MHAYLIMPOBAHHBIE 3apsiibl UMEIOT OJIUH 3HAK
7. MeTtannyeckas IIACTUHKA BHECEHA B OJHOPOJIHOE DJIEKTPUIECKOE MOJIE € HA-  yetann  makyym
npsok€HHOCTHIO E 1 Ha Hell mosBisieTcss MHYMPOBaHHbIHN 31€KTpUUeCcKui 3aps, R
o F o4
NOKa3aHHBIA Ha pucyHke. Kakum Oyner rpaduk 3aBUCIMOCTH BETMYMHBI HAIIPSI- C e
AKEHHOCTHU JIEKTPUUYECKOT'0 MOJISI B 3aBUCUMOCTH OT KOOPJIMHATHI X: C 4
C o3 X
—_—
E E E e T
I X TN X Tlx — TOTN—
0 X1 Xo 0 X1 Xo 0 X1 X 0 X1 Xz 0 X1 X,
a) 6) B) r n)

8. Uucno CHIIOBBIX JIMHHUN DIIEKTPOCTATUIECKOTO T0JISA, TIOKa3aHHBIX Ha PUCYHKE,
IIPONOPLUUOHAIIBHO BeIMYMHE HapskEHHOCTH E aroro nonst. Jluauu E nepnen- | €4 Al e, E

TUKYJISIPHBI K TUIOCKOU Tpanuiie Ab pasziena 1ByX OJHOPOAHBIX AUDIIEKTpUYE- —— -
CKHX CpeJl C JUAJIEKTPUUECKUMU ITPOHUIIAEMOCTSIMHU €1 U €. COTrJIaCHO PUCYHKY = Zaa .
(BpIOEpUTE IPABUIILHOE YTBEPKIACHUE): - e _
a) e2/e1 = 2; 0) yka3aHHBIN Ha pUCyHKe BUA TuHUI E HeBOo3MOXKeH; P2 _
B) Ha rpanune Ab o0pa3yercst JBOWHOM 31EKTPUIECKU CII0H U3 CBSI3aHHOTO 3a- N

psiaa, IpuYeM CyMMapHBIN 3apsijl 9TOTO CII0sI TOJI0KHUTEIIEH;
r) Ha rpanune Ab oOpa3syeTcst IBOWHOM 3JE€KTPUUECKUI CIION U3 CBS3aHHOTO 3apsijia, IPUYEM CyM-
MapHBIH 3apsizi TOTO €10 OTPULIATEIIEH.

9. Ha pucyHkax npuBeeHbI KAPTHUHBI CUIOBBIX JIMHUM

E— —_—
Ui (ParMEHTOB HEKOTOPBIX MIEKTPUUECKUX MOJIEH. @ E—¢ //4 E |E=—=H

Kakoii u3 npuBeIeHHBIX ()parMEHTOB MOXKET \ \ -
COOTBETCTBOBATH AJIEKTPOCTATUYECKOMY TTOJTIO E” \ E=0
(MCTIONTB30BATh TEOPEMY O IUPKYIISIIHIH): a) 6) B) r

10. Ha pucyHke noka3aHbl TUHUHM BeKTOpa D snekTprueckoi HHIYKIIUU B
AIEKTPOCTATUUECKOTO OIS B OJTHOPOIHOM cpefie. Y KaKHTE BEPHOE COOTHOIICHUE /,,
MEXIY IMJIOTHOCTBIO SHEPTUU W TaKOro MoJjsi B Toukax A u B: ~——A B
a) Wa > Wg; 0) Wa = Wpg, B) Wa < Wg; T') HEIOCTATOYHO JaHHBIX,

IlepeyeHb KOHTPOJILHBIX 32JAHHH H BOIPOCOB 1JIf1 OLIEHKU ChOPMHPOBAHHOCTH
komnereniuu OIIK-1 (kourpoaupyemplii unaukarop OIIK-1.2)
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1. 3aMKHYTEIH KOHTYP OXBATHIBACT NPAMbIC IPOBOJHUKHU C TOKaMH |y, I, I3, ’—\

u l4. DTOT KOHTYp, HampaBieHUE ero 00X0/1a U HAaIIPABJICHHUS TOKOB yKa3a- ! / &
Hbl Ha PUCYHKE. YKaXHTe, EMy paBHAa LIUPKYJISALMS BEKTOpAa MHIYKIIUU Mar- / 06,"31 8
HUTHOTO I10JIS 110 TOMY KOHTYPY, A€JIEHHAs HA MAarHUTHYIO IIOCTOSIHHYIO \/1 A

S5
[ﬁédr/,uo :
a) l1-15-13-14 6) -li+lo+ls+ly B) 11-15-213-214 F) I+ +215+21, I[) I1+1,+213+214 e) -11-1,-213-214

2. Tok | B npssMOM GECKOHEYHOM NIPOBOJAHUKE TEUET IPOTUB OCH Z. DIEKTPOH C
3apsaI0M -€, HaXOJIIIMICS Ha OCH Y Ha pacCTOSIHUM D oT Hayana koopauHar O,
JIBYDKETCSI CO CKOPOCTBIO V B IIPOTUBOIIOJIOKHOM HalpaBJIeHUH (CM. PUCYHOK).
Yemy paBHA IPOECKLMS HA OCb Y MArHUTHOMW CUJIBL, ACMCTBYIOLIEH Ha 3JIEKTPOH CO
CTOPOHBI TOKA:

poelv poelv poelv poelv
VH="p OF="% PR-%n DRz g ARO

y 27nb

3. B mpocTpancTBe Mex Ay KOaKCHATbHBIMU JITMHHBIMU HWIHHIPUUYECKUMU KaTO- -
JIOM M aHOJIOM CO3JIaHO OJIHOPOJIHOE MarHUTHOE ToJie B , mapauiensHoe X och. B

Mesx 1y aHOZOM U KaTOJIOM MPUIIOKEHO IpsiMoe Hanpspkenue U |, mpuBosiee K
MOSIBJICHUIO aHOHOTO Toka | B menu. Beibepure npaBuiibHOE yTBEPKICHUE:

a) BenuyrHa ToKa | OJIMHAKOBa IIpHU JIFOOBIX 3HAYEHHIX HHAYKIIUHU MarauTHOI'O

moist B

0) ¢ yMEHbIICHHEM BETUYMHBI MHIYKIIUU MarHuTHoOro noist B Bennunna Toka |

MOHOTOHHO YMCHI)IHaeTCSI;
I ~

B) C POCTOM BEIWYHHBI HHAYKIIUHA MAarHUTHOTO moyisi B BenuumnHa Toka | Heor- N

paHUYEHHO BO3paCTaeT; U

r) BeJdMuYMHA Toka | mpu HEOONBIINX 3HAYECHUSX UHIYKIIMH MarHUTHOTO ot B “

IIOCTOsIHHA, a 3aT€M HAUYUMHACT MOHOTOHHO YMGHI)IHaTI)CSI o HYJIA C pOCTOM B ;

4. Ha PUCYHKC IMOKa3aHbI JIMHUH BECKTOPA HAIIPAKECHHOCTHU H maraurtHOro no- P - l/ F|
” 1

JIsl Ha TJIOCKOM TPaHUIIE IBYX OJHOPOIHBIX MArHETUKOB C MATHUTHBIMHU TIPO- (I %
HUIIAEMOCTSAMU L1 =3 ¥ W = 2. [Ipoekunu 3Toro BeKTopa Ha HOpMaIbHOE Ha- HA/ >
IpaBJICHUE N K TPaHUIIEC C Pa3HBIX CTOPOH OT TpaHuIsl paBHbl Hyy u Hoy Tokm  »7»~ " H, -
MPOBOAMMOCTH Ha TPAHUIIE CPeJ] OTCYTCTBYIOT. Uemy paBHa BenuumnHa Hay,

ecian Hi, =4 A/Mm?

a) 1 Am 0) 1,5 A/m B) 2,67 A/M r)4 A/M n) 6 A/m €) Ipyroi oTBEeT

5. JIMHUH HHAYKOHE B OXHOPOIHOrO MArHUTHOTO MO IIEPIEHNKYIIAPHBI KPYTOBO-

My 3aMKHYTOMY MPOBOJSIIEMY KOHTYPY (M. pUCYHOK). Bennunna B mensiercs co ¢

BpemeHeM t 1o 3akony B =B, - £-1°, e S —nonoxkurenbHas KoHcTanTa. [Ipu 3T0M ‘

(os]}

B KOHTYpE BO3HHKAET TOK, BEJIMUMHA KOTOPOTO U3MEHSIETCS CO BpeMeHeM t 1o 3aKoHy i & l
...... Y KOTOPBIN HAMpAaBIIEH ...... (BBIOEpUTE MPABUIBLHOE YTBEPKACHUE, I1e

C, u C, —nonoxuTenbHbIe KOHCTAHTHI):

a) | =C,—-C, -t, mo 9acoBoii cTpenke; 6) 1 =C,—-C, -t, mpoTuB 4acoBoOii CTPENKH;
B) | =C,, mo 9acoBoii cTpenke; r) | =C,, mpoTuB 4acoBoii cTpesKu;
n) | =C,-t, mo gacoBoii cTpenke; e) | =C,-t, npoTHB YacOBOii CTPEIKH;

6. Tok |, Texymuii Mo NpOBOJAHUKY MEHSIETCS CO BpeMeHeM t 110 3aKoHY,

Prc.1
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n300pakéHHOMY Ha pHc.l. YKaxure, 1o KakoMy 3aKOHY OyJIeT MEHAThCS CO BpeMeHeM U BenuuHa
JoKoysieBa Teria Q, BBIIENAIOErocs B IPOBOIHUKE:

R
0 IO > () lr() !
a) 0) B)

r) 12. YkaxuTe ypaBHEHHE, BbIpaxaroliee Teope-
My ["aycca a1 MarauTHOro mosist:

a)§l§d§=,u,u02|i; 6)§Z§dr:uyOZIi; B)§z§dF=0; r)§l§d§:0;

7. 3aMKHYTBII KOHTYp OXBaThIBAET MPOBOJAHUKY ¢ Tokamu Iy, 12, I3 u l4. Hampas-
JeHre 00x0/1a KOHTYpa M HalpaBJICHHUs] TOKOB IMOKa3aHbl HA pPUCYHKE. Y KaKHTE,
YyeMy paBHA HMUPKYJSALIUS BEKTOPA MHAYKIIMH MATHUTHOTO TIOJISI IO 3TOMY KOHTY-

Py, len€HHAs HAa MArHUTHYIO IIOCTOSIHHYIO [ﬁédr / 7

a) Ii+lo+13+1, 6) -l1-1o-13-14 B) I1-1o+13-14 F) -l +lo-l3+1,

8. Hy‘IOK OJICKTPOHOB UCITYCKACTCA CO CKOPOCTBIO VO M3 OCHTpPa 0 KpyroBo-

T'O0 IIPOBOJHUKA BAOJIb €I'0 pagnuyca. B IMPOBOAHHUKE CO3daH TOK | . YK8.38.HHBII71
Ha PUCYHKC. HpI/I 9TOM BHGKTpOHHHﬁ IMY4YOK HAYMHACT OTKJIOHATHCA B HA-

HpaBJ’IeHI/II/IZ
a) 1; 0) 2, B) 3; r) 4,

9. CMmemaHHbIH IMyYOK 3JIEKTPOHOB U MOJIOKUTEIFHO 3apsKEHHBIX HOHOB BOJIOPO/IA, IBIDKYIIUXCS
B IUIOCKOCTH PUCYHKA C OIMHAKOBOM CKOPOCTBIO, BIIETAET B MACC-CIIEKTPOMETPE B MEPIEHINUKY-
JSIPHOE MarHUTHOE 10JIe, MHAYKIUS KOTOPOTO HalpaBJieHa 3a INIOCKOCTh pucyHka. [lo kakum Tpa-
EKTOPHSM JIBHKYTCS YaCTHUIIBI B 3TOM I10JIe (BbIOEpUTE MPABUIIbHBIA PUCYHOK):

i WOHBI SNEeKTPOHLI 9NEKTPOHEI
a) | - 0) | VoHsl B) | P oo
—=. 2 ® ! = ! B |
nyoK| My4OK| ) nyuoK; MyHOK; ),
| 3MEKTPOHBI | MEKTPOHLI ! MOHbI ! MIOHbI

10. HepensaTuBHCTCKAs YaCTHIIA C JIEKTPUICCKUM 3apPSJIOM (| JIBIKETCS C
IIOCTOSIHHOM CKOPOCTBIO V BJIOJIb NIPSMOM JINHUM. B KakoW U3 yKa3aHHbBIX Ha
PUCYHKE TOUEK, HaXOASAIIUXCS Ha OJUHAKOBOM PACCTOSTHUM OT TOYKH O T10- .
JIO’KEHMSI YaCTHUILIbl, BETMYMHA UHIYKIIMH CO3/IaHHOTO €€ JBUKEHUEM Mar- 1
HUTHOTO TIOJIsI Oy/IeT UMETh HAaMMEHBIIIEe 3HAUCHHE:!

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

1) B TOUKE 5

o

=l
w

Qe o

IlepeyeHb KOHTPOJIBHBIX 32JaHUI U BOIPOCOB /JIs1 OLEHKH ¢(hOpMHPOBAHHOCTH
komnerennun OIIK-1 (kourposupyemsiii unankarop OINK-1.3)

1. Psagom ¢ OCCKOHEYHBIM MMpsAMBIM ITIPOBOJHUKOM C

TOKOM |1 pacmoioxeH KpyroBoi BUTOK € TOKOM l». 1 1 1 1
VYKaxxuTe NpaBUIIbHOE MOJIOKEHUE BUTKA C TOKOM, B O O G i SR
KOTOpOE OH Oy/IeT MOBOPAYMBATHLCS MO IEHCTBHEM 15 I 15 1>
MAarHMTHBIX CHIL: a) 6) B) r

2. Kakast u3 npuBefieHHBIX HIDKe (popmyn BbIpakaeT 3akoH Dapanes UIsl SIEKTPOMAarHUTHOW WH-
JyKIu?



17

a) ¢ =

- C— N

= i d rage - _ : _ .
Eeopdl ; 6)s=—a£BdS, B) e=I(R+r); 1) Y &=> 1R

3. I1-o0pa3Has pamka pacroyio’keHa B TOPU30HTAIBHOM IJIIOCKOCTH, HE UMEeT

COTIPOTHBIICHUS U HAXOJUTCA B IOCTOSHHOM OJTHOPOJHOM MarHMTHOM MOJIE, | o 75 -‘i mRpR of
JMHUM UHAYKIUK B KoTOporo nepneHauKyIspHbI K IIOCKOCTH PaMKH U v
HalpaBJIeHbI 32 INIOCKOCTh pUCyHKa. 1o pamke 0e3 TpeHUst MOXKET ABUraThcs
nornepeyHast nepeKiajanHa ¢ Maccoi M, mHoii | u conporusnenueM R. [lepexnaauny TOIKHYIN
BJIEBO C HAYaJILHON CKOPOCThIO V. [Ipu 3TOM 10 3aMKHYTOMY KOHTYPY, 00pa30BaHHOMY PaMKOH U
nepeKIaIuHoN OyeT NpoTeKaTh MHIYKIIMOHHBIN TOK, BEIMYUHA KOTOPOI'O CO BPEMEHEM ....... u
KOTOPBIA 00TEKaeT KOHTYD ....... (BpIOEpHTE TTPABMIIBHOE YTBEPKICHUE):

a) YMEHBUIAETCH .... 10 YACOBOMU CTPEIIKE; 0) ymeHbIIaeTcs ...... IIPOTUB 4aCOBOM CTPEJIKH;
B) BO3pPACTaET ...... 10 YaCOBOM CTPEJIKE; ') BO3pacTaer ...... IIPOTUB YacOBOI CTPEJIKHU;

1) HE U3MEHSETCH ... [10 YaCOBOM CTpENIKe;  €) HEe U3MEHSeTcs ...... IIPOTUB 4aCOBOU CTPEJIKHU;

4. VI3 MeHOM MTPOBOJIOKH CENIall 3aMKHYThIN a 6

KBaApPAaTHBIM KOHTYP U IOMCCTHJIN €T0 PAIOM C
/ TPSAMOJMHENHBIM TOKOM, IPOTEKAOLIUM Napa-

JIEJIBHO CTOPOHE KBaApaTa, Kak IOKa3aHo Ha JIEBOM v &> e

pucyHke. Beibepute npaBuibHOE HampaBlieHue cuil AmIepa, IeUCTBYIOIINX Ha KOHTYP,
Koraa BCJIMYHUHY CUJIbBI TOKA HAYMHAKOT MCAJICHHO YMCHbIIATD.

q«B r
éiee L orl,

5. B anexTpuyeckoM konedaTeIbHOM KOHTYpE C MHAYKTUBHOCTBIO L, éMkocThio C u R c
pe3uctopoM R mpoucxoast coOCTBEHHBIE 3aTyXaOIIHNE dTEKTPUUECKUE KOJIeOaHus ¢ ﬁ/}]
4acTOTOM ® U ¢ KoapunueHToM 3aryxanus . Eciu Bennunny émxoctu C yBenu- L

YUTH MPU HEM3MEHHBIX BeauuMHax R u L, To (BbIOEpUTE MpaBUIBHOE YTBEPKACHHE):

a) ® yMeHbllaercd, 3 He MeHsieTcs; 0) @ yMeHbLIaeTcs, 3 pacTeT; B) ® PacTeT, 3 He MeHseTCs;
') ® HE MEeHseTCs, 3 yMEHbIIAeTCsl; 1) ® pacTeT, [} yMEHbLIaeTcs;  €) ® He MEHseTcs, 3 pacTer;

22. Beibepure npaBwIbHY0 (HOpMYITy HUKIHYECKONW YaCTOTHI ® TIPH Pe30- R ¢

HaHCe TOKa B KOHTYpE, N300pa)keHHOM Ha PUCYHKE Iﬁi—«‘z e 0GOS Ot

6. BemurHa MHAYKIIMA MATHATHOTO MoNs B Mex 1y momocamu Haun- z
HAeT paBHOMEPHO pacTH co BpeMeHeM. [Ipu aToM (BeiOepuTe mpaBuiib- TO 3 E
HOE YTBEPKICHUE): ’

a) BO3HMKAET HIEKTPUUECKOE M0JIe, CUIIOBBIE JMHUHA KOTOPOT0 00pa3ytoT KPYrH ¢ OChIO, COBIA-
JAIOUIEHN ¢ OChIO DJIEKTPOMAarHuTa

6) BO3HHMKAET HIEKTPHUECKOE MOJIE, CHIIOBbIE THHAM KOTOPOTO NapaIelbHb! THHUAM B

B) BO3HHUKAET IEKTPHUUECKOE MOJI€, CUIIOBBIE IMHUM KOTOPOrO HAMPaBJIEHBI IO PaJycaM OT OCH
AJIEKTPOMAarHuTa

1") B CJIydac paBHOMCPHOI'O pOCTa B SJICKTPHUYCCKOC ITOJIC BO3SHUKATh HC MOXKCT

7. Kakue u3 npuBeneHHBIX HIDKE B Iu(ddepeHnnansHoi popme ypaBHEHHI cucTeMbl MakcBeria
3amucaHbl ¢ OMMUOKON (HEBEPHO):

— § = 6 = - = - =3
1) rothaa—t; 2) rotB:%ﬂ; 3)divD=p; 4) divB=0:



18
a)lu4; 06)2u3l; B) l u3; r)3ud4; n)2ud4; e)lu2;

8. BeibepuTte npaBuIbHOE PACIIOIOKECHUE UAMTA30HOB JIEKTPOMATHUTHBIX BOJH 8 nopsioKe YOuléa-
HUSL YACMOmbl U3TY4EeHUSL

a) yJIBTPAKOPOTKHUE PAAMOBOJIHEI, BUIUMEBIN CBET, MHPPAKPACHOE HIITYICHHIE, MUKPOBOIHOBBIN
JIMaIa30H;

0) omnTudeckuil nuanazoH, vH(paKpacHBIN AUAMa30H, MUKPOBOJHOBEIN nuana3on, Y KB-auamnaszon;
B) uH(ppakpacHOe U3TyyeHHe, ONTHUECKUN qUara3oH, yabTpaduoneToBoe u3nydeHrue, peHTI€HOB-
CKO€ U3JIy4CHHUE;

I) PEHTreHOBCKOE U3Ty4YeHHe, ONTHYECKU quana3oH, yabTpa(HroiaeToBoe U3TydeHne, MUKPOBOJI-
HOBBIM JAYara3oH,;

9. Ilo 6eckOHEYHO ATMHHOMY M OY€Hb TOHKOMY IMJIHMHIPUYECKOMY
psIMOMY MPOBOAY C OJIMHAKOBOM BO BCEX TOUYKAX MIIOTHOCTHIO
£ =Cconst pacrnpezeeH 3IeKTpudeckuid 3apsia. Ha pacctosHauu I ot ocu mpoBojia BEIMYUHA Ha-

NPSDKEHHOCTH AJICKTPHYECKOTO TI0JIsI, CO3IaHHOTO ATUM 3apsiJioM, paBHa E. Eciii u3MepuTh Beu-
YUHY HaNPsOKEHHOCTH TIOJISL HA PACCTOSIHUM 2I OT OCH IIPOBOJIA, TO OHA OKAXKETCSI PAaBHOM:

a) El4; 0) EI2; B) 2E; r) 4E;

1) Ui OECKOHEYHOTO MPOBO/Ia HANPSHKEHHOCTh OJIMHAKOBA Ha JIFOOOM y/IalieHuu ' 1 paBHa E;
10. CusnoBble TMHUU IEKTPOCTATUYECKOTO MO PACXOISATCS B paAHabHBIX
HaIlpaBJICHUAX. Beanunna Pa3HOCTH MOTCHIUAJIIOB B 3TOM I10JIC UMCCT HAH-
MEHBbIIIEC 3HAYCHUE MEKY CICAYIOIIMMHU TOYKaMH (BbIOEPUTE MPaBUIIbHBIN
OTBET): a) AuB; 06) AuC; B) AuD; 1) AuF;

.
"++++++T++++++]

-n

NS

Ilepeyenb KOHTPOJIBbHBIX 32JaHUI U BOMPOCOB /151 OLIEHKH c)OPMUPOBAHHOCTH
xommnerennun OIK-2 (konTposmpyemsrii ungukarop OIK-2.1)

1. Ha pucyHke 1moka3asbl JITHUU BeKTopa D ayiekTpudeckold HHIYKIIHHA B
AIIEKTPOCTATUYECKOTO OIS B OAHOPOTHOMN cpejie. YKaKUTe BEPHOE COOTHOIICHUE /f
MEXTy TUNIOTHOCTBIO SHEPTHH W TaKOTo TOJIs B Toukax A u B: ~A B
a) Wa > Wpg, 0) Wa = Wg, B) Wa < Wg; ') HEIOCTATOYHO JIaHHBIX ,

2. Tox |, Texymmii Mo MPOBOTHUKY MEHSIETCSI CO BpeMeHeM { 110 3aKOoHYy,
n300pakéHHOMY Ha pHc.l. YKaxure, 10 KaKoMy 3aKOHY OYyJIeT MEHAThCS CO
BpeMeHeM t BenmmumHa JKoyneBa Teria Q, BRIIEISIONET0Ccs B IPOBOTHUKE:

1Q/ ]Q/ 1Q/ : 0
— Puc.1
0 Lo 0 Lo 4
a) 0) B)

r) 12. YKaxuTe ypaBHEHHE, BHIPAXKAOIIEE TEOPE-
My aycca st MAarHUTHOTO TIOJIS:

a)§§d§:,u,u02|i; 6)§§dr:yyOZIi; B){Edlﬁ:O; r){éd§:0;
s | | s

3. 3aMKHYTBIM KOHTYp OXBaThIBae€T IPOBOAHUKY C ToKaMmu |1, Io, I3 u l4. Hanpas-
JeHre 00X0/1a KOHTypa U HalpaBJIeHUs TOKOB MIOKa3aHbl HA PUCYHKE. YKaXKUTE,
YeMy paBHA LUPKYJSALHUS BEKTOPA HHAYKIIMM MarHUTHOTO MOJISL IO 3TOMY KOHTY- L s dar

Py, €JIEHHAs HA MATHUTHYIO ITOCTOSSHHYIO Ujédf / My < )

a) I +1+]5+], 6) -11-15-13-14 B) I1-1o+13-14 F) -li+l-l3+l, obxoa| |
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4. ITy4oK 57I€KTPOHOB UCITyCKAETCSA CO CKOPOCThIO V, U3 eHTpa 0 Kpyroso-
ro MPOBOJHMKA BJIOJIb €T0 paauyca. B mpoBogHuke co3nan Tok | , ykazaHHBII L
Ha pucyHKe. [Ipu 3TOM 371eKTPOHHBIN My4YOK HAYUHAET OTKJIOHSTHCS B Ha-
MIpaBJICHUU:

a) 1; 0) 2; B) 3; r) 4; 1

5. CMemaHHbIN IyYOK 3JIEKTPOHOB U MOJOKHUTEIBHO 3apsyKEHHBIX HOHOB BOOPOA, IBUKYIINXCS
B IUIOCKOCTH PUCYHKA C OJIMHAKOBOM CKOPOCTHIO, BIIETAET B MacC-CIIEKTPOMETPE B MEPIEHIUKY-
JSIPHOE MarHUTHOE 110J1€, MHAYKIUS KOTOPOTO HallpaBJieHa 3a IUNIOCKOCTh pucyHka. [lo kakum tpa-
EKTOPUSAM JIBUKYTCSl YACTULIBI B TOM I10Ji€ (BRIOEPUTE MPABHIIbHBII PUCYHOK):

i WOHBI SNEeKTPOHLI 9NEKTPOHEI
a) | - 0) | VoHsl B) | P oo
—=. 2 ® ! = ! B |
nyoK| My4OK| ) nyuoK; MyHOK; ),
| 3MEKTPOHBI | MEKTPOHLI ! MOHbI ! MIOHbI

6. HepensTuBucTCKas 4acTula C 3JEKTPUUECKUM 3apsioM ( JBUXKETCS C IO-
CTOSIHHOW CKOPOCTBIO V BJI0JIb NIPSAMOM JTMHUU. B Kakoi U3 yka3aHHBIX HA

o)

PUCYHKE TOYEK, HAXOSAUIUXCS HA OJJMHAKOBOM PACCTOSIHUU OT TOYKHU () 10- 2 4
JIO’KEHMSI YaCTHULIbl, BEJIMYUHA UHIYKIIUH CO3/IaHHOTO €€ ABUKEHUEM Mar- 1 09 5
HUTHOTO T0JIsI Oy/IeT UMETh HAMMEHBIIIEE 3HAYCHUE:! q
a)BTouke 1| 0) B TOukax 2 u 4 B) B TOYKE 3 r) BTOYkax 1 u 5

1) B TOUKE 5

7. PanoM ¢ 6€CKOHEUHBIM IPSIMBIM IIPOBOJHUKOM C

TOKOM |1 pacmomokeH KpyroBoi BUTOK C TOKOM ;. Iy [ I4 14
VYkaxkuTe MpaBUIILHOE MTOJIOKEHUE BUTKA C TOKOM, B O O _G__ o
KOTOpO€e OH OyZIeT MOBOPAuMBaThCA MO ACHCTBHEM I I I 15
MAarHuTHBIX CHII: a) 6) B) r

8. Kakas u3 mpuBeneHHBIX HUXKE (GopMyn BeIpakaeT 3akoH Dapajes s dJIEKTPOMarHUTHON HH-
IyKuuu?

2
a) &= [E,dl; 6)s=—%£l§d§; B e=IR+1); 1 Yg=SIR;
1

9. [1-o6pa3Hast pamKa pacroiokeHa B TOPU30HTALHOM MII0CKOCTH, HE UMEET
CONPOTUBIIEHUS U IiaxozmTCﬂ B IIOCTOSSHHOM OJHOPOJIHOM MarHUTHOM IOJIE, ® E . ii mR ®§
JUHUM UHAYKIUK B KoTOporo nmepneHANKyIspHBI K MIIOCKOCTH PaMKH U v
HaIPaBJICHBI 32 IJIOCKOCTh PUCYHKA. [10 pamMke 0e3 TpeHHS MOXKET JIBUTATHCS
noriepeyHas repekiiajnHa ¢ Mmaccoit m, amuHou | u conporusnenuem R. [lepexnanuny TOIKHYIH
BJIEBO C HAYAIBHOU CKOpOCThIO V. [IpH 3TOM 110 3aMKHYTOMY KOHTYPY, 00pa30BaHHOMY PaMKOM U
MEePEeKIaIUHON OyeT MPOTeKaTh MHAYKIIMOHHBIN TOK, BEIMYUHA KOTOPOTO CO BPEMEHEM ....... u
KOTOPBI 00TEKAET KOHTYD ....... (BBIOEpHUTE MTPABUIILHOE YTBEPKICHNUE):

a) YMEHBIIIAETCH .... [I0 YaCOBOU CTpEIKE; 0) yMEHbIIIAeTCH ...... MIPOTUB YaCOBOM CTPEIKH;
B) BO3pacTaer ...... 10 YaCOBOM CTPEIIKE; T') BO3pACTaeT ...... MIPOTHB YaCOBOW CTPEJIKH,

1) HE U3MEHSETCH ... [10 YaCOBOM CTpENIKe;  €) He U3MEHSEeTCH ...... MIPOTUB YaCOBOI CTPEJIKHU;

10. M3 MenHO# TPOBOJIOKH CAETAIN 3aMKHYTBIN a 6

KBaJIpaTHBIN KOHTYP M MIOMECTUIIN €TO PAIOM C
| TPSAMOJIMHEHHBIM TOKOM, IPOTEKAIOIIUM IMapaJl-

JeTBHO CTOPOHE KBa/IpaTa, Kak MOKa3aHO Ha JIEBOM v > e

A B r
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pucyHke. Boibepure npaBuibHOE HalpaBiIeHUE CU AMIlepa, AeUCTBYIOLINX Ha KOHTYP, KOTa Be-
JUYUHY CUJIbI TOKA HAYMHAIOT MEIJIEHHO YMEHbILATD.

IlepeyeHb KOHTPOJILHBIX 321aHNIH U BONIPOCOB /1JIsl OLleHKH ¢(hOPMUPOBAHHOCTH
komnerennun OIIK-2 (kourposupyemsiii naaukatop OIIK-2.2)

1. ITo AByM mapasuieabHBIM NPSMBbIM O€CKOHEYHBIM MPOBOJHUKAM TEKYT TOKH

- + -
OJIMHAKOBOM BeMIMYUHBI | Tak, Kak Moka3aHo Ha pucyHke. Yemy paBHA HHIYK- Oi b
1Ml MATHUTHOTO TOJISL, CO3/TaHHOTO TUMHU TOKaMHU B Touke O Ha OJIMHAKOBBIX b ]
—_—— .

PacCCTOAHUAX b or o6oux IMPOBOAHHKOB!

Mol Mol Mol Mol Mol Mol .
B=fo. gp=tol. pp=fo. pp=to . =t . B=t. o
A B=p OB=5 s mB=am DB WB= 9B

2. 3aMKHYTBII KOHTYpP OXBaTBIBAET MPSIMBIE TPOBOJHUKH C TOKamH 1, Iy, I3 I ’\ 7
’
u l4. DTOT KOHTYp, HanpaByieHUE ero 00X0/1a U HaIIPaBJICHUs TOKOB yKa3a- / 2

HbI Ha pUCYHKEC. YKa)KI/ITe, C€MY paBHA HUPKYJIALHA BEKTOpAa MHAYKIUA Mar- / 06/)‘31 I 3
HUTHOT'O IIOJIA 110 9TOMY KOHTYDY, ,I[eJ'IéHHaH Ha MAaroHuTHYIO IMOCTOSAHHYIO l M) \/ [4
7S

médr/yoi =
a) l1-1o-13-14 6) -li+l+1st], B) 11-15-213-214 F) -l +15+213+214 I[) I1+1,+213+214 e) -11-15-213-214

3. Tok | B mpssMOM GECKOHEYHOM MPOBOJIHUKE TEUET MMPOTUB OCH Z. DIEKTPOH C
3apsoM -e, HaXOJSIIMICS Ha OCH Y Ha pacctosiHuu b ot Havana koopauHar O,
JBUKETCSI CO CKOPOCTHIO V B IPOTUBOIIOJIOXKHOM HAaIPaBJIE€HUU (CM. PUCYHOK).
Yemy paBHaA IIPOEKLU HA OCb Y MAarHUTHOMW CHUJIBI, JCHUCTBYIOLIEH Ha 3JIEKTPOH CO
CTOpPOHBI TOKA:

a) =tV ) g o MOV gy MV BBV e g

2b 2b Y omb Y7 omb

4.B MMPOCTPAHCTBEC MECKAY KOAKCUAJIbHBIMU JJIMHHBIMHA OUJINHAPUYICCKUMU KATO-

JIOM U aHOJIOM CO3/IJaHO OJIHOPOJAHOE MarHWTHOE MoJie B, mapannenbHOe UX OCH.

Mesx 1y aHOZIOM U KaTOJIOM MPUIIOKEHO MpsiMoe HanpspkeHue U , mpuBosiee K

MOSIBJICHUIO aHOJHOTO TOoKa | B 1ienu. BeiOepure nmpaBHIIbHOE YTBEPKIACHHE:

a) BenMYMHA ToKa | opmHaKoBa MpH MOOBIX 3HAYCHUSIX WHAYKIIMA MarHUTHOTO

monst B

0) c yMEHBIIICHHEeM BETUYHHBI MHIYKIIMU MarHuTHOTO moist B Benmuunmna Toka |

MOHOTOHHO YMEHBIIIAeTCS,

B) C POCTOM BEIMYHHBI MHAYKIIMA MAarHUTHOTO moyisi B BennumHa Toka | Heor- IQ?L_’/
U

PaHUYCHHO BO3pacTacT,
1") BeJIWYMHA TOKa | npu HEOOJIBIINX 3HAYECHUAX HWHAYKOHUW MAaroHuTHOI'O I10JIAA B “
IMMOCTOsAHHA, a4 3aTEM HAYMHACT MOHOTOHHO YMCHBIIATHCA 10 HYJISA C pOCTOM B ;

5.Ha PUCYHKC IOKa3aHbI JIMHUH BCKTOPA HAIIPAKCHHOCTH H wmarsutHOTO T10- P - ]/ F|
” 1

JIs1 Ha TUIOCKOM TPaHMLE IBYX OJJHOPOAHBIX MarHeTUKOB ¢ MArHUTHBIMU IIPO- [ 3
HHUL[ACMOCTSMH (11 =3 H [p = 2. [IpoeKiuu 3TOro BeKTopa Ha HOpMalbHOe HA- .~ o7~ 7
npaBJeHHE N K IPaHULIE C Pa3HBIX CTOPOH OT I'paHMLbI paBHbl H1y, U Hon. Toku "~ " Hy ~

MPOBOAMMOCTH Ha TPAHUIIE CPeJ] OTCYTCTBYIOT. Uemy paBHa BenuunHa Hoy,
ecnu Hqi, =4 A/M?
a) 1 Am 0) 1,5 A/m B) 2,67 A/m r)4 A/M n) 6 A/m €) Ipyrou oTBeT
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6. JTunuu uaayKuu B 0IHOPOIHOTO MATHUTHOTO TOJIs TIEPTEHUKYIAPHBI KPYTOBO-

My 3aMKHYTOMY ITPOBOJAILEMY KOHTYpPY (CM. pUCYHOK). Bennunna B MeHsercs co

BpemeHeM t 1o 3akony B =B, - £-1°, e S — nonoxkurenbHas KoHcTanTa. [pu 3Tom

B KOHTYPE BO3HHUKAET TOK, BEJIMYMHA KOTOPOI'O U3MEHSETCS CO BpeMEHeM t 110 3aKOHy l l l 1( lg
...... U KOTOPBII HAINpaBIIEH ...... (BbIOEpUTE NPAaBUIBHOE YTBEPKICHUE, 1€

C, u C, —1no10XuTeabHbIe KOHCTAHTHI):

a) | =C,—-C, -t, no yacoBoii cTpelke; 0) | =C,-C,-t, npoTuB 4acoBOH CTPENKH;
B) | =C,, mo 4acoBoii cTpelke; r) | =C,, npoTHB 4acoBOil CTPEIIKH;
n) | =C, -t, no yacoBoii cTpenke; e) | =C,-t, npoTUB 4acoBOH CTpEIIKY;

7. ITo 3aMKHYTOMY ITPOBOSIIEMY KOHTYPY T€UET TOK, BETUYMHA KOTOPOTO
MEHsIeTCsl CO BpeMeHeM t, Kak Ioka3aHo Ha rpaduke. OnpeaenuTe u yka-
YKUTE BEIMYMHY MHAYKTUBHOCTH KOHTYpA, €Clii Bo3HUKaromas B Hem D/1C
CaMOMHYKIIMM UMeeT BeIuuuHy 2 B:

a)lTm; 6)2Tw; B)3Im; 1)4lm; m)6IH; e€)8Im; x)12IH;

0 2 4 6 8 1012

8. lnst anekTpudeckoro kojaedaTenbHOro KOHTYpa u300paskeH rpaduk q, K

COOCTBEHHBIX 3aTyXAIOLIUX KOJIeOaHMUIi SIEKTPHUECKOro 3apsaaa Ha KOH- 2,72

JIEHCATOpE, ONIMCHIBAEMBIN YpaBHEHUEM (] (t) = A)e_t/ sin (wlt + (p) (cm. 1] ﬂ
pucyHok). Onpenenure BEIMUUHY J0rapu(pMUUECKOro IEKPEMEHTA 3aTy- o LWL, /m\f\v
XaHus Konebanuii 0 (;morapum OTHOLICHUS AMIUIUTY/BI B HAYaJIbHBIH U 1 U 2 V3V ke
MOMEHT BPEMEHU K aMILTUTY/IE Yepe3 IepHo):

a)0,25; 6)1; B)0,333; 1)0,167; n) 0,5; e) 0,667;

9. Ipu pazomkHyTOM KiTtoUe “K” muKImyeckas 4actora COOCTBEHHBIX 3aTyXaro- K R
HIMX KoJeOaHUil B KOHTYpe, N300pakeHHOM Ha PUCYHKE, OTpeelsiach mapameT-

paMu ®, = 1/ JLC u B=R/2L. Kitou “K” 3amKHyIIH. R

Bribepure npaBmiibHY0 GOpMyTy HUKIMUECKOW 4YaCTOThI COOCTBEHHBIX
3aTyXawIluX KojiebaHui B JaHHOM KOHTYpE MOCII€ 3aMbIKaHUs KIItoYa:

a) @,; 0) @’ —B%; B) oy —2B°; 1) Jal —4B%; n) o -165°;

R, émkoctbio C M MHAYKTUBHOCTBIO L, n300paskeHHBIN Ha PUCYHKE, BKIIOYECH

10. B anekTpuyeckuii KoueOaTeIbHbIN KOHTYD C aKTHBHBIM COTIPOTHUBIICHUEM R C
s i” ?«,850 cos(mt)
IIOCIIE0BATENBHO UCTOYHUK IIEPEMEHHOTO TOKA € aMIUIUTYION €, U C TAKOU

4acTOTOH M, YTO aMIUTHTY/Ia MTaJIeHNs HAPsDKeHUs Ha KoHAeHcaTope C J0CTHraeT MaKCHMaIbHON
pe3oHaHCHOM BenuunHbl. EMKkocTh C mepeMeHHOro KOHJeHcaTopa yBeNTU4uiK B 2 pa3a. UTo Halo
c/IeNaTh C mapaMeTpaMu KOHTYpa, YTOOBI pe30HAHCHOE YBEIMUSHUE aMIUTATY/ bl TIaICHUS HAITPSI-
KEHHS Ha KOHIECHCATOpE MO-MPeXHEMY HaOJI0JalloCch MTPU TOU K€ 4acTOTe :

a)u R, u L yBenuuuts B 2 pasa; 0) R yBennuuth, a L yMeHbpIIUTh B 2 pasa;

B) L yBenuuuth, a R ymeHpmuth B 2 pasa; r)u R, u L ymeHpmuTh B 2 pasa;

1) 60JIbIIIE HUYETO HE MEHSITh; €) HEeT MPaBWJIBHOTO OTBETA;
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IlepeyeHb KOHTPOJIBHBIX 32JaHUH M BOIIPOCOB Il OLIEHKH CPOPMHUPOBAHHOCTH
kommnereHun OIIK-2 (kouTponupyemslii unaukarop OIIK-2.3)

1. CBoboaHas nojsipHas MOJIEKYJla OKa3ajlach BO BHEIIHEM OJJTHOPOJIHOM 3JIEKTPUYECKOM TOJIE,
CUJIOBBIE JJMHUU KOTOPOTO MEPIEHIUKYISIPHBI OCH Z, U TIOBEPHYJACh TaK, YTO €€ IEKTPUUECKUI
JUTIOJIBHBIA MOMEHT MPHHSI BBIPAXKEHUE P, = —iPy + JPg, TAE Py — MOJIOKUTETbHASI KOHCTAHTA, @ | H
j — OpThI HekapTOBOM cucTeMbl KoopArHAT. OObACHUTE, KaK OYAYyT HalpaBlIEHbI CUIOBBIC TIUHUU

(TMHUY HATIPSHKEHHOCTHU E ), HAPUCYHTE 3TH JIMHUU HA TUIOCKOCTH XV, YKOKUTE UX HAIPABICHUE U
3aMUIINTE BhIPAXKEHUE 171 MOTEHIMaNIa JAHHOTO MO Kak PyHKIMU KoopAuHAT. HanmpskeHHOCTD
MOJIS UMEET BENTMYHHY E, .

2. Ha yenquHEeHHBIH METaJUIMYECKHIA IIap pajnyca 8 MOMEIIEH MOJI0KHUTEIbHbIN

3apsan +q . lllap okpyxaroT qByMsl IepBOHAYaIbHO HE3aPSKEHHBIMU TOHKMMH Me-

TaNTMYECKUMU cepaMu ¢ paguycaMu by u b, . Mexay BceMu NpOBOJHUKAMH U b —‘—‘@
CHapyXu BHeUIHe# cepbl — BakyyM. [1epBbiii SKCIIEPUMEHTATOp YTBEPKAAET, UTO

3aMKHYTasi MeTaJlJIN4ecKasi IOBEPXHOCTb SKPAHUPYET JIEKTPOCTATUUECKOE T0JIE,

¥ TI0O9TOMY BHE IIEpPBOii, a TeM OoJiee BHE BTOPOit cepsl (ipu r > b, ) IoJie oTCyTcTBYET. BTOpoi
AKCIIEPUMEHTATOP HE COIJIACEH C HUM, U CUUTAET, YTO BEIMUMHBI IOTEHIIMAJIA U HANPSKEHHOCTU
3JIEKTPOCTATHYECKOTO MOJIsl BO BCEX TOUKAX BHE METaJlla COBNA/IAIOT C BEJIMYMHAMM JJIs IIOJISI TO-
YEYHOTO0 3apsiza g, a B 1ieHTpe mapa O 1 HanpsyKeHHOCTh U MOTEHIMAl PaBHbI HYJII0. BpickaxkuTte
CBOE MHEHHE O TOM, KTO U3 HUX IpaB. Eciau onu o6a He mpaBbl, TO MPEIJIOKUTE CBOE IpeCTaBIIe-
HHE O TOM, KaKUM JIOJDKHO OBITh T10JI€ B YKa3aHHOM Ha pUCYHKe ciydae. Hapucyiite kapTuHy cuio-
BBIX JIMHUM [OJI U YKAKUTE BEIMUMHY HAIPSDKEHHOCTH U OTEHIIMAJa B TOUKax r=0, a<r<b,

by <r<b, mr>hb,

3. IlpaBuIIbHO 1M M300p@)KEHBI JIMHMK HANIPSDKEHHOCTH E onekTpoctatdye- . . | q
CKOTO TI0JIS B TUIOCKOM 3apsKeHHOM KoHJeHcartope? Ecnu fa, To ueMy paB- S
Ha [UPKYISIHS BEKTOpa E MO MPSIMOYTOJIEHOMY KOHTYPY, H300paKCHHOMY L A S
Ha pUCYHKE IITPUXOBOM JIMHUEH, U HE HapyIlaeT JIU MOJIy4YeHHbIH pe3yabTar

TeopeMy o HHUPKyIsiiuu E ? Eciii HeT — To Kak MpaBUIIbHO HApucoBaTh JTHUU E ? OTBET 000CHO-
BaTh U MOJATBEPIUTH (POPMYIaMH.

my
[<--

4.B IKCIICPUMCHTC IICPBOHAYAIBHO He3apﬁ)i(eHHBIfI METaJNIMYSCKUN

|
crepxkerb ACB nonHocaT k 3apspkeHHOMY Teny (1). ITocne atoro R :{%B
cTep>keHb paznenstoT Ha 1Be yactu AC u CB, koTopsle pa3iensiorT, 1 A c
HEPEHOCST pa3ieNeHHbIe YaCTH Ha OYEHb OOJIBILIOE YalleHHe OT 3a-  2) merann MeTann
psbkeHHOro Tena (2). BeickaxuTe cBOe MHEHHE O TOM, KaKOW JOJDKHA /_\+ b ot B

OBITh Pa3HOCTb MMOTCHIUAIOB @ —¢g B TOUYKAX A uB nHa KOHIax

CTCPIKHA 10 pa3ACIICHUA (BCpXHI/Iﬁ pI/ICYHOI() H TIOCJIC Pa3aCJICHUA U ICPCMCILICHHU A (HI/I)KHI/Iﬁ pu-
CYHOK). OHpe,[[eJII/ITe MPUYUHBI BO3MOKHOI'O USMCHCHUS BCIIMUUHBL @p —@g WM OTCYTCTBUA 3TOT'O

u3MeHeHus. OTBeT 000CHYHTE (PU3MUECKUMH 3aKOHAMH U IPUHIIUIIAMHU.

5. Mexy MaacTHH MI0CKOT0 KOHASHCATOPpa, TOJKIIOYEHHOTO K MCTOYHUKY IIOCTOSTHHON c
OJ1C &, HaxoauiICst OJHOPOIHBIN TUAAEKTPUK C JUIIEKTPUUECKON MPOHUIIAEMOCTBIO €. e
[Tpu 3TOM EMKOCTh TAKOTO 3alOJIHEHHOTO KOHIeHcaTopa Obiia paBHa C. Beickakute cBoe ﬁ
MHEHHUE O TOM, OY/ET JIH TUAIEKTPUK BBITAIKUBATHCS DJEKTPUUYECKUMHU CUIAMU U3 KOH- 1
JICHCAaTOpa WM HET, U KaKyto paboTy HaJl0 COBEPILUTH, YTOOBI YAAIUTh AUAICKTPUK U3
KoHAeHcaTtopa? OTBeT 000CHOBATH C MOMOIIBIO0 (PU3MUECKUX 3aKOHOB U IPUBECTH (POPMYITY JUIs
TaKoOM pabOTHI, BRIPAKEHHYIO Yepe3 BeMM4nHbl &, C U €.
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6. DKCIepuMEHTATOP NMPOTSAHYIJI ABA TOHKHUX apajlielbHbIX IPOBOJA HA 1\ =
MaJioM paccTosiHuu | Ipyr OT apyra U mpoIycKaeT mo MpoBoiaM TOKH B [
pa3HbIX HapaBJIEHUAX, KaK I0Ka3aHO Ha PUCYHKE, CUUTAsl, YTO Pa3HOHA- L >l

IIPABJICHHBIEC TPOBOJHUKY C Pa3HOHANPABICHHBIMU TOKAMH IIPUTSIHYTCS

JIPYT K APYTy ¥ MOXKHO, 3Hasi UX MAcCy U CUILY IIPUTSIKEHUs, HAUTU BPEMS, 32 KOTOPOE ITPOBOJIHUKHU
COMKHYTCS U TOKU MCUE€3HYT. BbICKaxkute CBOE CyXk/IeHUE O MPaBOTE WU OLINOOYHOCTH 3aKIII0Ye-
HUS 9KcriepuMeHTaropa. O00CHYHTE CBOHM BBIBOJIBI C IIOMOUIBIO (PH3MUECKUX 3aKOHOB, M C TIOMO-
1610 (hopMyIT OIIpeieNIuTe BEIMUMHY U HaIlPAaBICHHUE CHJI, IEHCTBYIOIINX HA €AUHUILY JJIHHBI IPO-
BOJIHUKOB.

7. Ha riraikoii ropu30HTAIILHOM ITOBEPXHOCTHU PSAOM JIEXKAaT 1BA OU- 7 7
HAKOBBIX BUTKA C OIMHAKOBBIMU 110 BEJIMYHUHE U 10 HAIIPABJIECHUIO TO- Q CD
kami |. Boickaxkute cBOe MHEHHE O TOM, Kak OyJ1yT B3aUMOICUCTBO-
BaTh JIPYT C IPYI'OM 3TH TOKHU: AEHCTBYIOT JIU MEKAY HUMU CHUJIbI IPH-
TSKEHUS? OTTAIKUBAHUSA? CUJIbI B3aUMOJEHCTBYS paBHbI Hy10? OTBET HE00X0IMMO 0O0CHOBATH C
HOMOIIBIO (PU3NYECKUX 3aKOHOB U (hOpMYII.

8. [1o neHTpanbHOM XMle pagnyca 8 MpSIMOro KOaKCHAILHOTO Kabers Te4éT ToK |. Takoii ke ToK |
TEUET MO BHELIHEMY IHJIMHpUYECKOMY ciioto (“‘ctakany”) panuyca b HaBctpeuy. Hapucyiite rpa-
(1)I/IK 3aBHUCUMOCTH HAIPSKCHHOCTH I10JIA Fi , CO3IaHHOI'0 3THUMHU TOKaMHU, OT paCCTOAHUSA I 10 ocu

kabesnst. OTBET 000CHOBATH U MOATBEPIUTH (POpMyIamMH.

9. Ha ¢heppoMarauTHeIN TOPOUAAIBbHBIN CEpACUHUK U3 MaTepHraja ¢ MarHUTHOM
IPOHMIIAEMOCTBIO [I paBHOMEpHO HamoTaHbl N BUTKOB IPOBOJIA, [0 KOTOPOMY
Te4eT MOCTOSHHBIN TOK |. Bo3HuKaromiee B cep/ieYHNKE MarHUTHOE M0JIe UMEET
B/IBO€ MEHBIIYIO BETMYMHY HAMPSHKEHHOCTH, YeM HE00XO0AMMO ISl OIlbITa. DKC-
NEePUMEHTATOp CUUTAET, YTO JUIsl YBEIUUYEHUS HANPSYKEHHOCTH MAarHUTHOT'O OIS
BHYTpHU OOMOTKH B 2 pa3a HEOOXOAMMO YBEJIUYHUTh U YUCIIO BUTKOB OOMOTKH, U
TOK, POTEKAIOUIHNI 110 0OMOTKE B J1Ba pa3a, a TAKKe HaMOTaTh IIPOBO/J] Ha TAKOH ke 1o Gopme U
pa3MepaM CepIeYHUK, HO CACIAaHHBINA U3 MaTepHalla ¢ BIBOE MEHbILIEH MarHUTHOW IPOHULIAEM O-
cTh0. M3710%KUTE CBOE MHEHHE O MPABOTE WJIM OLIMOOYHOCTH BBIBOJA 3KciepuMeHTaTopa. CBoi
OTBET 00OCHYHTE ¢ MOMOIIBIO (PU3NYECKHUX 3aKOHOB U MOATBEPAUTE (POPMYIJIaMHU.

10. IlepnenAMKYISPHO TIIAAKON TOPU30HTAIBHOM IIJIOCKOCTH CO3/1aHO Iep-
NEeHAUKYJISIPHO HalpaBJI€HHOE HEOJHOPOAHOE MATHUTHOE T0JIE C MHIYKIHU-
eif B, BemMuMHA KOTOPOM BO3pacTaeT, KaK MOKa3aHo Ha PHCYHKE. DKCIepH-
MEHTATOp TOJIKHYJI )KeJIe3HOE KOJIBIO C PaJANYCOM I M ¢ Maccoid M B 00-
JacTh 6oJiee CUIBHOTO MOJIS ¢ HAYaJIbHOM CKOPOCTBIO Vg, YTOOBI BBIICHUTb, UTO IPOU30MIET C
JIBIDKEHUEM KoJIblia B JanbHeleM. Ero unrepecyer, uto Oy/eT Aajbiie IpOUCXOIUTh CO CKOPO-
CTBIO KOJIbIIa: OyJeT OHA BO3pAacTaTh, YMEHBIIATHCS UM HE U3MEHUTCS U OY/AET JIM MPH 3TOM BbIJE-
JATHCS TEIIO0, €CJIM TPEHHUE KOJIbIIA O INIOCKOCTh OTCYTCTBYET. M310KUTE CBOE MHEHHUE O TOM, YTO
OyIeT MPOUCXOIUTh C KOJIBIIOM IPH IBUKEHUU U 00OCHYNUTE CBOM BBIBOJIBI C IOMOIIBIO (pr3nye-
CKUX 3aKOHOB, IPUHIUIIOB U (popMyII.

4 cemecTp

IlepeyeHb KOHTPOJIBHBIX 32JaAHUH M BOIIPOCOB Il OLIEHKH CPOPMHUPOBAHHOCTH
komnereniuu OIIK-1 (kourposupyemblii unaukarop OIIK-1.1)
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1. Ha TOHKYIO IUIEHKY M3 IPO3PayHOro MaTepuaja ¢ IoKa3aTeeM Genuii caeT
HPEIOMIICHUS N, HAXOAAILYIOCS B BO3YX€E, IaJaeT CBEPXY O€JIbIi CBET. | i | l Vo A& Vil b
[Ipu 5TOM Ha IIOBEPXHOCTH IUIEHKH HAOIIOJAI0TC HHTEP(EPEHIOH- e, En

HBIC TTOJIOCHL. [[BETOBas OKpacka ydacTKa Ka)I0H U3 OJI0C MEHSETCS B
HaIpaBJICHUU CIIPaBa HAJIEBO, YKA3aHHOM CTPEIIKOM Ha PUCYHKE CIICIYIOUIMM 00pa3oM (BhIOEpHUTE
OTBET): a) 3eJIeHasi— CUHSSI— KeTasi— OpaHKeBas;

0) 3eneHas—IKenTas—OopaHKeBas—KpacHas; B) OpaHXeBass—KeJTasi— CUHsI— 3eJICHAs;

T) JKenTasi— rojyoas— 3ejieHas— CUHSIS, 1) KpacHasi—OpaH)XeBasi—KeTasi— 3eJIeHas;

€) HaOJIIOAAK0TCSl YepeIyFOIIUecs Oelibie ¥ TEMHBIC TTOJIOCHI;

2. MOHOXpOMAaTHYECKUH CBET C JVIMHOW BOJHBI A PacIpOCTPaHSICTCS B )”L $ L CBeT% LJ”L” 1«/
d

N
CTEKJIE C TIOKa3aresieM mpenomiieHus N = 1,5 u majaer HOpMaJibHO Ha E BO3AYX

TOHKYIO BO3YUIHYI0 IIPOPE3b-IPOCIONKY TOIHHEI 0. YcaoBHeM UH-
TepPEPEHIIMOHHOTO MAaKCUMyMa ISl OTPAKEHHOTO OT IMPOPE3H CBETa
Oyznet (BbIOepuTe MPaBUIIBLHBINA OTBET, €CJIM M — IEJI0E YUCIIO).

a) 2dn=2mi; 6) 2d=(m+1/2)A; B) 2d=2mA; 1) 2dn=mA;
m) 2dn=(2m+1)A; e) d=(m+1/2)A; x) 2dn=(m+1/2)r

a) 1

CTeKno ~ N~ ]
”

” #”

3. Ha mudpakunon-
HYIO PEILIETKY MajaeT
MOHOXPOMaTUYECKUI
ceT. [IpaBunbHOM 0
KapTUHOM pacnpene-
JIEHUSI UHTEHCUBHO- B) r) I
CcTHh | cBera, IIpo-

LIELIEro 3a peler- P P
Ky, OT yrjia OTKJIOHE- 0 0

HUS ¢ OT HaIlpaBJICHHUs MA/IAI0IIEro cBeTa OyaeT (BhIOepUTe MPAaBUIIbHBIN PUCYHOK):

4. Ha mudpakliMOHHYIO pelIeTKy majaaeT Oenblil cBeT co BceMH JymHaMu BosiH. Ha skpane, pacno-
JIOKEHHOM 3a JU(PPaKIUOHHON peleTkol, BOIM3M HeHTpa O MHTep(EepeHIMOHHON KapTUHBI Ha-
OJII0JAI0TCA MAaKCUMYMBI OCBELIEHHOCTH (CIIEKTPhI m—T0 nopsijika). C yBeTUYeHUEM MOpsIKa
crekTpa m (BbIOEpHUTE MPaBUIBHOE YTBEPKICHUE):

a) ero HIMPHHA PACTET, a IPKOCTh OCTAETCSI HEU3MEHHOM

0) ero mupHHA OCTAETCS HEU3MEHHOM, a IPKOCTh YMEHbILIAETCS
B) €ro LIMpUHA U IPKOCTh HE U3MEHSIOTCS

T') €ro IMIHWPHWHA U SIPKOCTh YMEHBIIIAIOTCS

J1) €ro HMIMPHHA YBEIMYUBACTCA, a APKOCTh YMEHBIIAETCS

5. MoHOXpOMaTHYECKU CBET C JUIMHOM BOJIHBI A TaJlaeT HOp-

MaJIbHO Ha TUIOCKYIO TIPETpaay ¢ Mpope3aHHbIM OTBEPCTHEM pa- cBeT

auyca I (CM. pUCYHOK). 3a Mmperpajoi Ha yJajieHuu | yCTaHOBJIeH ——=

napajuleNbHbIN SKpaH. UToOb! B 1IeHTpe 3kpaHa 0 u3-3a nudpak- — 4 0
" —_—

IIMU CBETa Ha OTBEPCTUH HaOII0AaICA AUPPAKIIMOHHBIA MaKCUMYM r

OCBEILIEHHOCTH, PacCTOsIHUE | JTOJKHO OBITH paBHO (BbIOEpUTE
HpaBI/IJILHLIﬁ OTBET, IJIe M- LIEJI0€ YNCIO0):

2 2 2
r_ 5) (2m+1)r - mr

R

nperpaja 3kpaH

1)
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& (m+29)r*
T A

6. Ha myTu Jiyya €CTECTBEHHOTO CBETa C MHTEHCUBHOCTBIO |, YCTaHOB-

JICHBI JBE IJIACTUHKHU U3 TypMaiiuHa. [locie npoxokaeH s MIacCTHHKU

1 CBeT MOJHOCTHIO IJIOCKOMOJISAPU30BaH (cM.pucyHoK). [Tnactunka 2 I
BHAYaJIe YCTAHOBJIEHA TaK, YTO HE MPOIyCcKaeT cBera. Ha kakoit yrou ¢

HaJI0 1ocJie 3Toro noBepHyTh ock O'O' BTOPOI INIACTUHKY 2 BOKPYT
HaNpaBJICHUs PaCIPOCTPAHEHUS Jyya CBETa, YTOOBI OHA CTaja IPOIycC-

KaTb CBET C HHTCHCUBHOCTBIO |, =1 / 4?

a) mHa 30° 6) na 45° B) na 60° r) mHa 90°
7. EcTecTBEHHBIH CBET aJAaeT HA CUCTEMY U3 JIBYX MOJISIPU3aTOPOB iy
I1; u I1,, ocu IPOIYCKaHUst KOTOPBIX CKPEIeHbl o yriaom 90°. Iy |

AVAVAV_

Mexny HUMM IOMELAT TpeTul nossgpusarop 11z, ock npomycka-

HHSL KOTOPOTO cOCTaBIsieT yron o =45% ¢ 0chio MPOmycKaHus mep-
BOTO TOJISIpU3aTopa (CM.pUCYHOK). THTEHCUBHOCTH CBETA, MPO-
MIEJIIIIEr0 Yepe3 CUCTEMY M3 TPEX MOJSIPU3aTOPOB OKa3aJlach paBHOU
|. UeMy paBHa HHTEHCHBHOCTb | Magaromero Ha CUCTEMY CBETa

(YKaxxuTe MpaBUIbHBINA OTBET):

a)l; 6)V21; B)21; 1 2J21; m)8l; e 8J/21; x)161; 3)apyroii orser;

8. IlepBoHaYaIBHO C €MHUIIBI TOBEPXHOCTH a0COIOTHO YEPHOTO TeJa UCIYCKAIOCh TEIIOBOE M3-
Jy4yeHHue ¢ MOIHOCThIO Py = 300 BT. 3aTeM MOLIHOCTB 3TOr0 U3ITy4EHHUS BO3POCHIA O BETUYHHBI

P =1200 Br. Onpenenure, BO CKOJIBKO pa3 U3MEHWIIACH IPU ATOM JJIMHA BOJIHBI, HA KOTOPYIO MIPH-
XOJIUTCSI MAKCUMYM TEIUIOBOTO U3IY4CHHUS:

a) yMeHbIIMIach B 16 pa3;  0) ymeHbIIMIach B 4 pa3a;  B) YMEHBIIMJIACh B 2 pa3a;

) yMeHbInuiach B 1,41 pas; 1) HE I3MCHUJIACH; e) yBenunuuiach B 1,41 pa3;

’K) yBeIMUWIIach B 2 pa3a;  3) yBelIMuWiach B 4 pa3a; W) yBeIuuuiach B 16 pas;

9. AGCONIOTHO YepHOE TeJI0 UMeNIo popMy Iapa. 3aTeM ero 00beM YMEHBIIIHIHN B 8

pa3, YMEHBIINB pa3Mep AuaMeTpa B 2 pa3a, a Temreparypy | YBEIMUYHIU B 2 pasza. 2
Omnpenenute, BO CKOJIBKO pa3 U3MEHIIIACH BEJTMUMHA SHEPTHH TEIUIOBOTO M3IIyUeHHs, "M "
UCITYCKAaeMOTI'0 IaHHBIM TEJIOM IO BCEM HAIPaBICHUSM 32 €AUHUIY BPEMEHH: 2 1
a) yMeHbIIMIach B 16 pa3;  0) yMeHbIIMIach B 8 pas; B) YMEHbIIWIACH B 4 paza;

I') yMEHBIINJIACh B 2 pa3a; [) HE U3MEHWJIach,  €) yBEJIMUYMJIACh B 2 pasa;

) yBeJIMYmiIach B 4 paza;  3) yBeIM4MiIach B 8 pas; 1) yBenuuuiach B 16 pas;

10. BeiGepuTe npaBriIbHBIN TpaduK 3aBUCHMOCTH MAKCHMAaIHHO BO3MOYKHOH BEJTHUHUHBI CKOPOCTH
V' BBIOMTOTO M3 METaJIIa SNIEKTPOHA OT BEMUUHMHBI SHepruu  Eg, majatomiero Ha Metaut Gorona
pu dpotodrddexre:

a)to 6)10 B)jv r)jo A) 10 e)4v

/ E¢ E¢ /E¢ E¢ Ed: E¢
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IlepeyeHb KOHTPOJIBHBIX 32JaHUH M BOIIPOCOB Il OLIEHKH CPOPMHUPOBAHHOCTH
kommnerenun OITK-1 (kouTpoaupyemsblii uaaukarop OIIK-1.2)

1. Mukpouactuna ¢ Maccoil M HaxOAUTCSA B OJHOMEPHON NPSAMOYTOJIbHOHN NOTEHLHU- U
IBbHOM siMe mupuHON L ¢ OeCKOHEYHO BBICOKMMH CTeHKaMH. BonmHOBBIE yHKIHNH,
OINMCBHIBAIOIIUE JIBA PA3PEIIECHHBIX COCTOSIHUS YaCTHULbI, UMEIOT BUJL

2 . 2mx 2 . 4nx T
v1(x)= T sin _ u oy, (x)= T Sl S Bennunna (MozmyJb) pa3sHOCTH 3HaYe-
X

HUM Heprun A E 4acTHIIBI B 3THX COCTOSIHHMSIX paBHA (YKaKUTE MPABHIIbHBIN OTBET, 71
rae h= h/ 21 —mnocrosiHHas [lnanka):

n’h? 3n2h? ) 5n2h? ) Tn°h? 9n’h? 12n°#?
a) 2 5 6) 2 B 2 1 r 2 ) I c 2 5 K —2

2mL 2mL 2mL 2mL 2mL’ 2mL

2. YKakuTe IpaBHIIbHYIO BeIUUMHy oTHOIIEHUs Eg/E; sHepruu Tperbero Bo30yxaeHHOrO co-

CTOAHHA HECKOTOPOT'O OAHOMCPHOI'O KBAHTOBOI'O TApMOHUYCCKOTO OCHUILIATOPA K SHECPIrun ICPBOIo
BO30YK/IEHHOTO COCTOSHHSI 3TOTO OCHUILIATOPA:
a)3; 0)14/9; B)2; 1)6; m)7/2; e)7/3; x)7/4;, 3)5/2; wm)4; K)Ipyroi OTBET;

3. MukpouacTuiia ¢ Maccoi M HaXOAUTCSA B OTHOMEPHOI MOTEHIMATBLHOM Me, UMesl IIOTEHIAb-
myro sHepruro U =k x*/2, rie K = const, u nMeer HauMeHbIIee pa3pelieHHOe 3HAUEHHE YHEPIHIL
Uemy paBHA JUTMHA BOJHBI ()OTOHA, KOTOPKIH JTOJKHA IMOTJIOTHTH YaCcTUIIA, YTOOKI IEPEHTH HA CO-
CeJTHMIA pa3peleHHbIi YHepreTuueckuii ypoBeHs ( C —cKopocTh ceTa, /1 =1,055-10"* [Tx -c):

a) ﬂc,/%; 6)7rc,/27m; B)ZEC\/%; r)7rC1/2—r:; H)%C\/%; e)ZﬁC\/%; )K)%\/g;
z

4. Ha pucyHke yka3zaHbl BCE BO3MO)KHbIE OPUEHTAIIMU BEKTOpa OpOUTAIBHOTO Mar-
HUTHOTO MOMEHTA 3JIEKTPOHA, HAXOIAIIEr0Cs B OAHOM U3 3IEKTPOHHBIX 110]1000J10-
YEeK aTOMa, OTHOCUTEJIBHO OCHU Z, HAIIPaBJICHHOW BJIOJIb JIMHUM WHIYKIIMA BHEIIHETO

MarHuTHOro nois. Yemy paBHa BeJIM4MHA 9TOT0 BeKTOpa ([l —MarHeToH bopa, om-
penenuTe NpaBUIbHBINA OTBET)?

a) VISug; ©) 4up; B) 15pp/4; 1) VI2pg: 1) V20ug: e v30ug/2;

5. UeMy paBHO OTHOLIEHHE BENTUYUHBI (MOAYJs) BEKTOpa OpOUTATIHLHOIO MOMEHTA UMITYJIbCA DJIEK-
TpoHa, Haxosierocs B 3d — mojo000uke aroMa K HauOOJIbIIEMY BO3MOYXXHOMY 3HAYCHHUIO BEIIH-
YUHBI (MOYJIsT) IPOEKIIMH BEKTOpa OPOUTAIEHOTO MOMEHTA UMITYJIbCa ATOTO JIEKTPOHA HA OCh Z,
KOTOpasi HampaBjieHa B/I0JIb JTUHUI UHIYKIIMHY BHEIIHEr0 MarHUTHOTO 1OJIsl (BBIOEPUTE MPaBUIIb-
HBII OTBET):

a)l; 0)1,155; B)1,225; 1)1,414; n)1,732; e)2; x)2,449; 3)3;

6. BOan3uM MOBEPXHOCTH 3aKPETLUIEHHOTO HEMOIBHKHOTO MIApa, MO MOBEPXHO-
CTH KOTOPOTO PABHOMEPHO PacIpe/IeneH JIeKTPUUECKH il 3apss +(, epBoHa- g’
YaJILHO MIOKOUJIACH CBOGOIHAS YaCTHIIA C MACCOH M U C MONOKHTENbHBIM 3apsi- m T
oM. Y IaTMBIIKCH TIO]1 IeHCTBUEM SIEKTPUIECKHMX CHIT CO CTOPOHBI I1apa Ha
GECKOHEUHOE PACCTOSHUE, YACTHIIA IPHOOPETAET CKOPOCTh, paBHyIo V. [ToTyuuTe 1 yKaxure mpa-
BHJILHOE BBIPAKEHHUE [UIsl PacueTa BENUYHHbI 3apsaaa (' YacTHIIbL:

8re,mv’R  _ Amgmv’R | 27ze,mv’R 4re,R 87e,R 27¢,R

a) ’ 6) s B)—a F) 2; II) 2 e) 2;
q q q gmv gmv gqmv

) IPyroil OTBET;

b<
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7. Konpencarop umeeT J1Be MWIMHIpHUUECKHE OOKIAAKU ¢ paauycamu R
u 2R mmuoii L (L[ R), mpocTpaHCTBO MEXy KOTOPBHIMH 3aII0JIHEHO
OTHOPOHBIM JMANEKTPUKOM. EMKOCTB Takoro konjaeHcaropa pasHa C.
Ykaxute GopmMymy, 0 KOTOPOH MOXKHO BEIYUCIUTH MPOHUIIAEMOCTb €
JTURJIEKTPUKA B TAKOM KOHJIEHCATOPE:

SOOI E \\\\\\3}7

C C Cin2 27e, L CIn2
) e=———; 0) =-——; B)E=0"——; T)E=—2"; N E=—"—F7;6€) E=—,
2me, L 27, R 27e,L CiIn2 47e,Cln2 Are L
8. DieKkTpocTaTHYeCKOE TI0JIE CO3aHO ABYMs OJIMHAKOBBIMU I10 3HAKY Bakyym
sapsagamu + u +20. YkaxuTe GopMyIy, M0 KOTOpoii ciemyeT Berumcauts  +3 A *+29
IUIOTHOCTB SHEPTHU TAKOTO MOJIs B TOUKE A, HAXOAIICICS Ha PACCTOSIHUM b 2b
b or3apsna +q Ha pacctosHuu u 2b 0T 3apsaa +2¢ (CM. pUCYHOK):
q° q° o’ q° g’
AW, =—>-—; )W, =————— B Wy, =————— )Wy =————— ) Wy, =—————
) Wa 1287%¢,b* ) Va 647°¢,h* ) W 3272 p* ) W 167°g,b* ) W 8r’g,h*

9. /IBa OJTHOPOAHBIX IIJIMH/IPA U3 OJIMHAKOBOTO MaTepHaia MOIKIIOUYEHBI Mapaieib-
HO K UCTOYHHKY ITOCTOSIHHOTO HanpsiKeHUsl. YTO MOYKHO CKa3aTh O COOTHOLIEHUU Me-
Ky BEIMYMHAMU IJIOTHOCTEW TOKA B IMJIMHAPE A U B uydHpe B?

a) ja<Jg 0) ja=1Is B) jr> s T') HCXOJIsl U3 PUCYHKA, HEJIb3s CKa-

3aTh OMpeeNieHHO (HaJ0 3HaTh TOYHOE COOTHOILIIEHUE MEXKIY JUIMHOM U MJIOUIAbI0 [IMITUHAPA).

10. B HexoTOpO#i 3aMKHYTOH LIENHU CYILECTBYET Yy4aCTOK,

. 2 OM B 30 « 40m p
COCTOSIIIIMN U3 TPEX PE3UCTOPOB, COCTUHEHHBIX ‘14: | | } =
nociyenoBarenbHo. B Toukax coequnenust pesuctopoB A u C ®=2B ©=5B

A
U3BECTHBI IOTEHLUANBI @, U @ (cM. puc.). PazHocTh ¢
MOTEHLIUATIOB (Qp-Qg PaBHA... a)—4,2 B; 0) 7 B; B) —7 B; r) 4,2 B;

Ilepeyenb KOHTPOJIBbHBIX 32/JaHUI U BOIIPOCOB /15 OLEHKHU ¢()OPMHPOBAHHOCTH
xommnerennun OIK-1 (konTposmpyemsrii ungukarop OIK-1.3)

1. [TocrostHHas AUQpPaKIIMOHHON PENIeTKH, Ha KOTOPYIO MalaeT HOPMAJILHO MOHOXPOMAaTHUECKUN
CBET, paBHa 3,6 MKM. 3a pemeTkoii nox yriaom 30° K HamnpaBIeHHIO MaJalollero CBeTa HabI01aeT-
cst uHTep(epeHIIMOHHBIN MaKCUMYyM (CIIEKTpP) 4-T0 mopsAKa. [[rHa BOTHBI MaIaoIEero CBeTa paB-
Ha (yKa)XXHUTe MMPaBUIbHBIN OTBET):

a)400 am;  06)450muM;  B)S00EHM; 1)600HM; 1) 700 HM;  e) 750 HM;

) Ipyroi OTBET;

2. To4yeuHbIit ICTOYHUK MOHOXPOMATHUYECKOTO CBETA C JTMHOW BOJIHBI A Ha-
XOIUTCSA HAa PAaCCTOSIHUU @ OT HEMPO3PayHOU MIIOCKOM MpErpabl ¢ Mpope3aH-
HBbIM B HEN KPYIJIBIM OTBEPCTHEM paanyca I. 3a Iperpagoi Ha TaKOM K€ pac- §
CTOSIHMM @ YCTaHOBIICH MapaJuleNbHbINA il 3kpaH. [Ipu 3ToM paccrosaue a
uMeeT HanGOo/IbIIYI0 BO3MOKHYI0 BeJIMYUHY JJISl TOTO, YTOOBI B Touke O La
9KpaHa (JIexaiei, Kak 1 ICTOYHUK CBETa S, Ha OCH OTBEPCTHS1) HaOIt0mascs
TU(PPaKIMOHHBI MUHUMYM OCBEIIEHHOCTH. YTOOBI B Touke O HaOogalIcs cCoceTHUi T paKiu-
OHHBI MaKCUMYM MEHBUIETO MOPsIKa, JUITMHY BOJHBI MOHOXPOMAaTHYECKOTO CBETa HAJIO:

a) YBEIMYMTh B 4 pa3a; 0) yBEIMUMTb B 2 pa3a; ) YBEJIUUYHTh B /2 pas;
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I') YMEHBIIMTG B 4 pa3a; ) yMEHBLIUTH B 2 pa3a; €) yMEHBLIUTH B /2 pas;

3. EcTecTBEHHBIN CBET IPOXOIUT UEPE3 CUCTEMY U3 IBYX IOJIsIpu3aTopos I1;
u I1,. Yron Mexmy OCsIMU MPOIYCKaHHUS MOJISIPU3aTOPOB paBeH o = 30°
(cM.pucyHok). MTHTEHCUBHOCTB CBETAa, IPOLIEALIETO Yepe3 CUCTEMY HOJISPHU-
3aTOPOB U3MepeHa U paBHa | . UeMy paBHAa HHTEHCUBHOCTD | IaJaroIIero

Ha CHCTEeMY cBeTa (yKa)kKUTe MPABHIbHBIN OTBET):

4 8l 4 .

21
a)2l; 0)—; B)—=; T)—; o) 41; e) ; K) 8l; 3)HeT NpaBMWIBLHOTO OTBETA,
3 NE) 3 B
4. I'padpuk 3aBUCUMOCTH MAaKCUMaIbHO BO3MOYKHOTO 3HAYCHHSI KHHETUYECKOU Eom

SHEPTUH JEKTPOHA, BBIOUTOTO U3 METaJIa, OT YaCTOTHI v MAaJaIMUX (OTOHOB
nu3zo0paxeH Ha pucyHke. [locrosuuyro [Inanka Hago uckate o Gopmye:

a) h=arctga; 6) h=ctga; B) h=tga/2; r)apyras popmyina;

o V
5. ®OTOH ¢ UMIYJILCOM P1 PACCEUBAETCS HA MOKOALIEMCS 2JIEKTPOHE MO yT- P, S—
som 0 = 120° K nepBOHAYATBHOMY HAIIPABICHHIO JBWKEHHS M MMEET MOCTIE ANAANSS VR
paccessHUsI UMITYJIbC P2 (CM. pUCYHOK). BennunHy KOMIITOHOBCKOM JUTMHBI ﬁ%ffjf 5
BOJIHBI 3JIEKTPOHA A MOXHO paccuuTarh 1o Gpopmyie (yKaxuTe NpaBUiIbHbIN
otBeT, rae h — nocrosinHas [Inanka):
2h(p — 3h(p— h(p - 2h(p— h(p -
2) (P=P2). o Sn(P-Pz). oy h(P=po).  y20(P=p2). ) h(P=p2).
PLP2 2p1 P2 PLP2 3p1p2 2p1 P,
h - 2h(p, - h - 3h - 2h(py -
o (P2=P1). o 20(P2—p). h(Pe=p). ) 3h(po—py). ) (P2—p1).
2p1 P2 3p1p2 PLP2 2p1 Py PLP2
6. Ha moBepXHOCTb Tella HOPMaJIbHO MaJatoT (POTOHBI MOHOXPOMATUYECKOTO AN FEpKano
Ja3epHOTO U3IYYEHUS C [UIMHOW BOJIHBI A, IEHCTBYS HA IUIOMAIAKY AS CHIIOW — ~~r~is
;\d“\/\f\.m
F. Cxonbko poroHoB AN monagaer Ha 9Ty IWIOMA/AKY 32 BpeMst At, ecnu teno  7; e
3epKaJIbHO OTPaXkaeT BCE Majjarollee Ha Hero U3inydeHue (YKakure paBUilb- AW
Hyto hopmyny, riae h — nocrosinnas [Tnanka): i
FAAt FAAt FAAt 2F AAt hF 1At hF At
a ; 0) ——; B)——; 1) 2hFAAt; 1) —; ¢ ;OK) ——
) h ) 2h ) hAS ) ) h ) AS ) A

7. YCcKOpeHHast pa3HOCThIO MOTEHIHAIOB A 3apsHKE€HHAas MUKPOYACTHIA C MAacCOM M MOCIIE YCKO-
pPEHHS IMEET BOJIHOBBIE CBOMCTBA, XapaKTepU3yeMble UTMHON BOJHEI Jie bpoiis As. Ykaxure
dbopmyIy, IO KaKoH ClieyeT BBIYUCIUTH BETMUUHY DJIEKTPUUECKOTO 3apsiia TaHHOW YaCTHUIIbI, €CITN
h= 6,63-10’34 Jx-¢ — moctosuHas [1nanka:

Ag2 h? h? 2052 A2 2h?
—— 0 5> B 55 D)oy ) o) €)
mh“A MA@ AR 2MAQ Ay mh“Ao 2mh“Ao MA@ AR
’K) HET MPAaBUIBHOTO OTBETA;

a)

8. Kunernueckas OHEPIUia HCpBOP’I HepeH}ITHBHCTCKOﬁ MHUKPOYACTHULIBI B YCTBIPC pa3a OOJIbIIIE KH-
HETHYECKOMH OHEPIrun BTOpOI>'I MHKPOYaCTHULBI. Vxkaxure MMPaBUJIbHYIO BEJIMYHNHY OTHOIICHUA

A, / A5, JIMHBI BOJHBI J1e Bpoiins mepBoit MUKpOYaCTHIIBI K JUTMHE BOJIHBI 1€ bpoitis Bropoit MUK-

pPOYACTHUIIBI, €CITM Macca MEPBOl MUKPOUYACTHUIIBI B /IBA pa3a 00JIbIIE MACChl BTOPOH MHUKPOYACTHIIBI:

a)\8; 6)0,5 B)2 nNIYN2; m4 el wV2; 3)1/VB; m)025 k) apyroii orser;

9. CocrosiHre CBOOOTHON MUKPOYACTHIIBI C MACCOM M B CiTydae OJJHOMEPHOTO JIBM)KCHHS OIHCHI-
BaeTCs BOJHOBOU (DyHKITMEH (X) =C exp(iax), rae C ¥ 0— MOCTOSIHHBIC BEJTMYUHBI, | — MHUMAsI
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0—34

eMHMIIA, TIOJTHAsS dHeprus yactulbl paBHa £. Eciu 1=1,055-1 JIK - ¢, TO IIOCTOSIHHYIO O

MOXXHO BBIYUCJIIUTH U3 COOTHOIICHUA (onpeﬂenHTe H YKaXXKHUTC OTBGT)Z

J2mE 1 [2m \J2mE 1 [2m E .
ajo=——; 0 o=——,—; B OU=———; T)OU=—,—; d)o=—h[]—;
h h\ E h h\ E 2m

10. DIeKTpOH ¢ Maccoil M | ¢ OTPHULIATEILHBIM YJIEKTPUYECKUM 3apsSAoM —( 00pasyeT OJIHO3JIEK-
TPOHHBIN aTOM BMECTE C SAPOM, UMeroIuM Maccy M [J M ¥ MOJ0KUTENIBHBIN dJIEKTPUYECKUN 3a-

psan +Q . Uemy paBHO OTHOIIIEHUE BETUYHH (MOTyJICH) ‘El‘ / ‘EZ‘ SHEpruu £q 3NeKTpOHa, HaXO0d-

HIETOCsI B IEPBOM BO30YKIEHHOM COCTOSIHUHU, ¥ SHEPTUU E, AJIEKTPOHA, HAXOSIIETOCS Ha TPEThel
0opoBcKoii opOuTe (YKaXKUTE MPABHIIBHBIA OTBET):
ay4; 01,5 B3 102 m8 e)225 k)45 3)9; u)apyroi oTBer;

Ilepeyenb KOHTPOIBHBIX 3aJaHUH M BOIIPOCOB /ISl OLIEHKHU C()OPMHUPOBAHHOCTH
komnerennun OIIK-2 (kourposupyemsiii unankarop OIK-2.1)

1. BoiHoBas GpyHKIus \|/(X) = Aexp(ikx), rae A u K — ocTostHHbIE BEJIMYUHBL, | — MHAMAs €I1HH-

11a, OIUCHIBAET COCTOSIHUE MUKPOYACTHUIIBI B TOM Cllydae, Korja €€ MoTeHIHalbHas SHEPTusl UMeeT
BU/J (YKaXHUTE [IPaBUIIbHBIN OTBET):

a)U=kx2/2; 0) U =kx; B)U:const-exp(—kxz); r) U=0; mx) U =const-exp(ikx);

e) HCT IIPABHUJIbBHOT'O OTBCTA,

2. CocTosiHMEe MUKPOUYACTHIIBI, IBIKYILEHCS B OTPAHMYEHHOM LIEHTPATbHO-CUMMETPUYHOM TI0JIE,
OTIHCHIBAETCS] BOTHOBOW (DYHKITUEH Y ( r) = Ar2, rae A — KOHCTaHTa, a I — pacCTOsTHUE JI0 1IeH-

TpasibHOM TouKH. OTHOIIEHNE TUIOTHOCTH BEPOSTHOCTH OOHAPYKEHHS YACTHUIIBI B TOUKE C KOOPAU-
HATOM ] K IUIOTHOCTH BEPOATHOCTH €€ OOHAPYKEHMS B TOUKE Iy PABHO (YKaXXKMTE NPaBHIIbHBIN

OTBET):
; 6 ; 4 ; 2 ; 2 ; 4 , 6
2 2 2 1 1 1
a)|— 1| 0)|—|; B) | — | ; r) 1; m|— e)|—1 xK) | — | ;
r M n ) ) )

3) HET MPaBUIILHOTO OTBETA;

3. Ecir panmyc n-it 60pOBCKO¥ 3JIEKTPOHHON OPOUTHI B OJHOAICKTPOHHOM aTOME PABEH YETBIPEM

paanycam rmepBoii OOPOBCKOM OPOUTHI, TO OTHOIIIEHUE ‘Ll‘ / ‘ Ln‘ BEJIMYMHBI MOMEHTA UMITYJIbCA

3IIEKTPOHA, HAXOIALIET0Cs Ha NMepBOi OpOUTE K BETMUYMHE MOMEHTA UMITYJIbCa AJIEKTPOHA, HaX0-
nsmierocst Ha N-i opouTe, paBHO (YKakKUTe MIPABUIbHBIN OTBET):
a) 0,125; 0) 0,25; B) 0,5; r) 1; n) 2; e)4; xK) 8;

4. Ha pucyHke cxeMaTH4ecku H300pakeHbl CTallMOHAPHBIE OPOUTHI aTOMa
BOJIOpOJia corylacHO Mojienu bopa, a Takke yciI0BHO N300paeHbl ePEX0/Ibl
AIIEKTPOHA C OJIHOM CTAllMOHAPHOM OPOUTHI HA IPYTYIO, COMPOBOKIAIOIIHECS
ucryckanueMm (otoHa. DTH MEePEXo/Ibl AT CIIEKTpalibHbIe cepuu JlaiimaHa,
banbmepa, Ilamena u T.11.

Haubonpmemy ummnynbcy ucrnymieHHoro ¢otoHna B cepuu Jlaiimana
COOTBETCTBYET CIEAYIOIINI EePexXo ] U3 TeX, YTO MPUBEJICHBI HA PUCYHKE:

a) N=3—n=2; 6) n=5-n=1, B) N=4—-n=3; r) n=5-n=2;
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n) n=2-n=1; e) N=5-n=3;

5. Ilepexon a5eKTpoHa ¢ OOPOBCKOW OPOUTHI C TIIABHBIM KBAHTOBBIM YHCJIOM N Ha OPOUTY C Ii1aB-
HBIM KBaHTOBBIM YHCJIOM N’ B aTOME BOJOPOJa COOTBETCTBYET TUHUU OJHOU U3 CHEKTPATBHBIX
cepuit uznyuenusd. [Ipu 3Tom nepexony N=o00—>N"'=2 COOTBETCTBYET CIEAYIOIIas JJIMHA BOJIHBI
W3JIy4eHHS A (BbIOEpUTE MPABUIIBLHBIN OTBET):

a) MUHUMaJbHas A B cepuu JlaiimaHa; 0) mMuHMManbHas A B cepuu banbmepa;

B) MUHUMaJIbHasi A B cepud [lamiena; I') MaKCUMaJlbHast A B cepun JlalimaHa;

1) MakcuMajibHas A B cepun banbmepa; €) MakcuMasibHasi A B cepuu Ilamena;

6. MukpouacTuia, HaXOAAIIAsICS B OTHOMEPHOH MPSAMOYTOJIbHONW MOTEHIMAIBHOHN sIMe U

IIMPHHBI @ ¢ OECKOHEYHO BHICOKMMH CTEHKAMH, TIEPEXOUT HA OCHOBHOM, CaMbIi HU3KHI
pa3peIeHHbIN YHEPTETHIECKMI YPOBEHD C Pa3PEIICHHOTO YPOBHS SHEPTHUH, JIE€KAIIETO

HENOCPEACTBEHHO Hajl OCHOBHBIM. IIpu 5TOM HcmyckaeTcss pOTOH ¢ HUKIMYIECKO YacTo- m
TOM ©. Maccy 4acTHIBI M MOKHO HAMTH M3 COOTHOLIEHUS (yKaXKUTE BEPHBIN OTBET, IJIe
h =h/2n—nocrosinnas [Inaxka): 7

’h 3n2h . p) n2h ' r) 3n2h' 0 2n2h' o) 3n2h _ 4n’h
202’ 4ol?’ ol?’ ol?’ ol?’ 2012 ol?’

—1
>

a) 0) xK)

7. MuKpoYacTHIla C MacColl m HaXOJUTCS B OJJHOMEPHOU MOTEHIIMAIILHON sSIMe, UMes TTOTEHIUAIb-
Hyto sHepruto U =K G / 2, rae K =const, u MOXET UMETh TOJBKO JUCKPETHBIC pa3pelICHHbIC 3HA-
4yeHus sHepruu E,, rae N—riaBHoe kBaHTOBOE 4nciio. C pocTOM Yuciaa N pacCTOSIHUE MEXY CO-

CETHMMU pa3pelIeHHbIMH ypoBHAMH dHeprun AE = E | 1 — E|, (yxaxkure BepHOE yTBEpKACHUE):

a) CTPEMHTCS K HYIIIO; 0) HE U3MEHSETCS;  B) YMEHBIIIAETCS; T') YBEJIMYUBACTCS;
1) YBEIIMUUBACTCS M CTPEMHUTCSI K HEKOTOPOMY TPEeNy;  €) YMEHBINACTCS H CTPEMHTCS K HYITIO,

8. Bce paccMaTpuBaemble TI0I000JIOUKH aTOMa ypaHa 3aM0JIHEHbI 3J1eKTPOHAMH MOJHOCTBI0. N
— 9uCIIo 21eKTpoHoB B 5T —mogobomouke, a Ny — 4nCIiI0 3J€KTPOHOB B 25 — 1101000JI0UKe. Y KaKu-

T€ MPAaBUIBHYIO BEIUYMHY Pa3HOCTU N;—N,:
a)l; 0)2; B)3;, n4, n)6; 7, x)8 3)9; m)l10; x)12; m)14; wm)15;, n)16;

9. YkaxuTe, Kakast 4aCTb aTOMHBIX sJI€p PaJUOAKTUBHOTO BEIIECTBA PaCa aeTcs 3a BpeMsl, paBHOE
TpeM IepuojaMm nojypacrnaja:
1

1 2 3 3 7 3 1 1 1 o
a)=; 0)=; B)=: 1) =; - €)= XK)=:3)=; M=, K)=, I Ol OTBET;
)55 O3 B DL Mg @)y W) g3 S W) i K) g5 M apyr
10. (Y) B pe3ynbrare aaepHBIX pacnagoB UCIYCKAIOTCS YaCTUIBL: 1) a-U3IIydeHus ¢ Maccoit M ; 2)
B-u3nydenus ¢ maccoi mg; 3) y-uznyueHus ¢ Maccou m, ; 4) meiitpons! ¢ Maccoit my,. Hago pac-
CTaBUTb MAacChl YaCTUI] IaHHBIX U3JIy4EHUI B OPSIAKE BO3PACTAHUS (YKaXKHUTE OTBET):
a) M, <My <mMg <My ; 0) My<m, <mMg<mM,; B) My<mM, <mg<m,;
r)m <mg<m,<my; ) M <Mg<m,<My; €)M, <mMg<m, <Mp;
K) My <Mp <Mg <m, 5 3) M, <My <M, <Mg;

IlepeyeHb KOHTPOJIBHBIX 32JaHUH M BOIIPOCOB Il OLIEHKH CPOPMHUPOBAHHOCTH
komnereniuu OIIK-2 (kourpoaupyemblii unaukarop OIIK-2.2)
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1. DIIEKTPOH ¢ Maccoil M | C OTPHUIATEIBHBIM JICKTPUICCKUM 3apsiioM —( 00pa3yeT OJTHOAJICK-
TPOHHBIN aTOM BMECTE C AAPOM, UMEIOIIMM Maccy M [] M U NOJIOKUTENbHBIN AIEKTPUUECKUH 3a-

psan +Q . Uemy paBHO OTHOIIIEHUE BETUYHH (MOTyJICH) ‘El‘ / ‘EZ‘ SHEpruu £q 3IeKTpOHA, HaXO0d-

HIETOCsI B IEPBOM BO30YKIEHHOM COCTOSIHUHU, ¥l SHEPTUU E, IJIEKTPOHA, HAXOSIIETOCS Ha TPEThel
0opoBcKoii opOuTe (YKaXKUTE MPABHIBHBIA OTBET):
a4; 01,5 B3 102 m8 e)225 x)4,5; 3)9; u)apyrou oTBer;

2. MuKpouacTuiia ¢ MacCoil M HaXOAUTCS B OTHOMEPHOH MPSMOYTOJIbHOW NOTEHIIMATIBHOM sIMe
mupuHOH L ¢ 0eCKOHEYHO BBICOKMMHM CTEHKaMU. BoIHOBBIE (hyHKIIMH, OITUCHIBAIOIINE BA pa3pe-

2 . 27X 2 . 4nx
IIEHHBIX COCTOSHUSA YaCTHUIIbI, IMEIOT BUJL Y { (X) = E sin T U yo (X) = E sin T Bemnnuu-

Ha (MOAYJb) pa3HOCTU 3HaYEHU sHeprun A E yacTuibl B 3TUX COCTOSHUAX paBHA (YKaKUTE Mpa-
BHJIBHBIN OTBET, rae /i = h/2m—nocrosinuaas [lnanka):
n?h? 3n’h? 5n’h? Tn2h? In’h? 127%h?

7 055 B 7 D5 7 M) 5
2mL 2mL 2mL 2mL 2mL 2mL

a)

3. YkaxuTe NpaBUiIbHYIO BeMUMHy oTHOWEHUs Eg/E; sHepruum Tpetbero Bo30yKIeHHOTO CO-

CTOSIHHSI HEKOTOPOTO OJJHOMEPHOT'0 KBAHTOBOTO TAPMOHHUYECKOTO OCIUIUIATOPA K YHEPTUU IIEPBOTO
BO30Y)KJIEHHOTO COCTOSTHHS 3TOTO OCLHMIIISATOPA:
a)3; 0)14/9; B)2; 1)6; m)7/2; e)7/3; x)T7/4; 3)5/2; n)4; K) Ipyrou oTBeT;

4. MuKpoyacTuIia ¢ MacColl M HaXOJUTCS B OJHOMEPHOU MOTEHIIMAIILHOM sIMEe, UMesl TOTEHITUATb-
Hyto sHepruio U =k x° / 2, e K =const, u nMeeT HAUMeHbIIIee Pa3pPEIICHHOE 3HAYCHUE SHEPTHH.
Uemy paBHA JUTHHA BOJHBI ()OTOHA, KOTOPKIH JTOJKHA ITOTJIOTHT YaCcTHIIA, 9TOOI TIEpEHTH Ha CO-
CeJTHMIA pa3pelieHHbIi YHepreTHueckuii ypoBeHs ( C —ckopocTh ceTa, /1 =1,055-10"* Tk -c):

/k f2m fk f2k 7C fm /m 1 ,m

C,[—; ©0) zC,[— ; 27C,|— ; C.[— —.]—; 27C,[— ; R —

a) o ) 7w " B) 27 - r) o IL)Z " e) 2x " >1<)2 "
z

5. Ha pucyHke ykazaHbl Bce BO3MOXKHbIE OPUEHTALIMU BEKTOPAa OPOUTAIBHOTO Mar- gﬁ: 3
) m

HMTHOTO MOMEHTA DJIEKTPOHA, HAXOAAIIETOCS B OJJHOM M3 DJIEKTPOHHBIX OA000TI0- 2411

YeK aTOMa, OTHOCUTEIBHO OCH Z, HAalpaBJICHHOW BAOJb JUHUN UHIYKIIUN BHEIIHETO Mg

0

MarHuTHOro noss. Yemy paBHa BeJIMYMHA 3TOro BeKTopa ( [ly —MarseToH bopa, on- —ug ]

penenuTe npaBUIbHBIA OTBET)? ~2g
a) V15ug; 6) 4ugs B) 15ug/4; ) V12pg; m) V20ug; ) V30pg/2;  THE

6. UeMy paBHO OTHOIIIEHHE BETUYHHBI (MOAYJIS) BEKTOpa OpOUTATHHOTO MOMEHTA UMITYJIbCa IIEK-
TpoHa, Haxosmierocs B 3d —mog000I04ke aToMa K HanOOoJIbIIEMY BO3MOXXHOMY 3HAUCHHUIO BEJIH-
YUHBI (MOYJIs1) TPOEKIIUU BEKTOpa OPOUTATFHOTO MOMEHTA UMITYJIbCa ATOTO JIEKTPOHA Ha OCh Z,
KOTOpasi HampaBJieHa BIOJb TUHUI HHIYKIIMH BHEITHETO0 MAarHUTHOTO OISl (BEIOEPUTE MPaBUITh-
HBII OTBET):

a)l; ©0)1,155; B)1,225; r)1,414; n)1,732; e)2; x)2,449; 3)3;

7. O607109Ka MHOTO3JIEKTPOHHOTO aTOMa C TJIABHBIM KBAHTOBBIM YHCIIOM N = 5 TMOJHOCTHIO 3aI10JI-
HEHa AJIeKTpoHaMHu. B mocneaHeit momo6omouke 3Toi 000710YKH ¢ MaKCUMAIbHBIM 3HaYE€HUEM OP-
OMTaNBEHOTO KBAHTOBOT'O YKcia HaxoauTcs Ni 3JIEKTPOHOB, a B mpeanocieaseil mogobdonouke — Ny
3JIEKTPOHOB. YKaKHUTE MPaBUIbHYIO BelmanHy oTHOIneHuss Np/No :
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8. Ilepuoamp! monypacnaja sjaep paJIioakKTUBHBIX U30TOMOB “1” 1 “2” paBHBI, COOTBETCTBEHHO, T1 =
1 ¢ u T, =4 c. BHauanpHBI MOMEHT BpeMeHH {p = 0 4ucio saep 00oux U30TOMOB B 00pasiie Obl-
710 oarHaKoBO. ONpeieuTe U YKaKUTE MpaBuibHYI0 BennunHy otHoeHus: Ni/Na , rae N — guciio
s7Iep MepBOro u3oromna, a Ny — 9ucio saep BTOPOro U30TOMa COXPAaHUBIIMXCS B 00pa3iie K MOMEHTY
BpeMmeHu t =4 c:

a)2; 0)exp4);, B)16; rT)exp(-4); w8 e l; x) /4  3)exp@3); m4  x) 1/8;

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

9. B HauanbHbI MOMeHT BpeMeHH tp = 0 B oOpasie comepxanock Ng siziep HEKOTOPOTO panoak-
TUBHOTO M30TOMa ¢ nepuojom nomypacnaaa T = 1 c. Croycts kakoe Bpems B oOpasiie pacnajaercs
15N¢/16 snep manHoro mzoTormna (ONpeaeanuTe U YKaKUTE OTBET)?

a)lc; 0)2c; B) 3 c; r)4c; n)5Sc; e) 6 c; x) 7 c;

3) 8 c; 1) Ipyroi OTBET;

10. B HavyanbHbIil MOMEHT BpeMeHu to = 0 B oOpa3sie conepxkanocs No saep HEKOTOpOro paaroak-
THUBHOTO U30TOIIa ¢ mepruoaoM noiypacnaga T1 =1 c. K MmomenTy Bpemenu t = 3 ¢ 3a cuer pacnana
s7iep U30TOMa B 00pa3iie BRIASIMIOCH Teo Q. YKaXuTe MpaBUIIbHOE COOTHOIIIEHHUE ISl BEIYUCIIE-
HUSI BeIM4MHBI E1 SHEpreTndyeckoro BeIXOAa paciaja sapa JaHHOTO H30TOoMa:

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

3) 8Q/7Ng; ) apyroi oTBET;

Ilepeyenb KOHTPOJIBbHBIX 32JaHUI U BOMPOCOB /151 OLIEHKH c)OPMUPOBAHHOCTH
xommnerennun OIK-2 (konTposmpyemsrii unagukatop OIK-2.3)

1. B aMepuKaHCKHUX YHUBEPCUTETAX Ul WITFOCTPAIIMK BOJHOBBIX CBOMCTB 3JEKTPOMAarHUTHBIX
BOJIH CTYJEHTaM IIpejiarator cienyomui npumep: “Korma aBuanus COrO3HBIX BOMCK JIeTea Ha
OonbioM yrnaneHun L ot Oepera HaJi MOBEPXHOCTHEO MOPSI Ha OMpeielieHHO#t BbicoTe h, TO pa-
nuosiokanmonnbie craniuu (PJIC) repmaHcKkuX BOWCK, CTOSAIIMX Ha Oepery Ha BeicoTe hy Haja ypoB-
HEM MOPS ¥ U3JIy4aBIINX 3JIEKTPOMArHUTHBIE BOJIHBI C IJIMHON

BOJIHBI A, HE MTOJIyYaIl OTPAKEHHBIH OT CaMOJIETOB CUTHAJI, YTO > ARIC
MO3BOJISUIO aBUAITUH OECTIPENIITCTBEHHO MPOJIETaTh HaJl JIMHUEH h11 L mhz
000poHBI Ha Oepery, U OBLTO OJTHOM U3 TJIABHBIX TPUYHH IMOOEIBI
COIO3HUKOB HaJ (ammctckoil ['epmanueit Bo 2-if MupoBoii BoiiHe.”
N3noxunure cBoe MHEHUE O TOM, KaKHE 3aKOHBI BOJIHOBOW ONTHUKH MO3BOJISIOT CIE€TIaTh TAKOU BbI-
BO/I, U, UCTIOJIB3YsI 3TH 3aKOHBI, ONPECTUTE BHICOTY Ny, Ha KaKO# JOJKHBI JIETETh CaMOJICThI. BbI-
CKa)XKHUTE TaK)Ke CBOE MHEHHUE O MOAOOHOM CUTYyaIlMK U PUBEIUTE 0OOCHOBAHHBIE apIYMEHTHI O €€
HEBO3MOKHOCTH.

Mope

2. JlokaxxuTe, 4yTO co3AaBaeMble NU(PPaKIIMOHHONW PEIIETKOM CIIEKTPhl BTOPOTO U TPETHETO MOPS-
KOB B cily4ae OeJloro cBeTa BCeria MepeKphIBatOTCs.

3. Ha nmyTu miockoit MOHOXpOMaTHYECKOH CBETOBOM BOJIHBI C JUIMHOU A T10- A

MEIIAIOT HeMPO3pauHbIil AUCK JOCTaTOYHO OojpmIoro auamerpa d (cMm. pucy- C%: d 0
HOK). Ha ocu aucka B Touke 0 9KpaHa, yCTAaHOBJICHHOTO 3a JUCKOM, HaOmoga- ____ \
€TCsl TEMHOE IATHO. TpH DKCIIEPUMEHTATOPa, OTBEYAs HA BOIPOC O TOM, YTO — ' oxpa

6YI[GT MPOUCXOAUTH C OCBCIICHHOCTBIO 9KpaHa B TOYKC 0 IIpu MOCTCIICHHOM YMCHBIICHUU 1A~
METpa JuCKa d A0 OYCHb MAJIBIX pa3sMEPOB B JOJIHU MUJUIUMETPA, BEICKA3bIBAIOT Pa3JIMYHOC MHCHHUC.
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[TepBelii cuntaet, uro B Touke 0 Bce Bpems OyneT HaOI01aTbcsl TEMHOE MATHO, TTOCKOJIBKY 3Ta
TOYKa HAXOJIUTCs B 001acTH TeHU. BTOpoii yBepeH, 4To OCBeIeHHOCTh B Touke 0 Ipu MOCTENEeH-
HOM yMeHblleHHH d HaYHeT MepUOIMYECKH MEHATHCS, ¥ B ToUke () OyieT HabIro1aThCsl TO MaKCH-
MyM, TO MUHIMYM OCBELIEHHOCTHU. TpeTuii onaraer, 4To Ipy IOCTEIIEHHOM YMEHBIICHUH 1 a-
Metpa npenstcTBus d OCBEmEeHHOCTh TOUKH (), 3aKPBITOM OT MPSMOTO TOIaJaHus CBETA, TIOCTE-
IIEHHO CTaHET TAaKOM )K€, KaK U IIPH OTCYTCTBUU AHCcKa. CpaBHUTE UX TOUKH 3PEHUS U BBICKAKUTE
CBOE CYXKIEHHUE O TOM, KTO U3 IKCIIEPUMEHTATOPOB IIPaB, 000OCHOBAB CBOE MHEHHE C TOMOIIbIO (hu-
3UYECKUX 3aKOHOB.

4.Ha 1 M* 3eMHOii MOBEPXHOCTH B pailloHE IKBaTOpa KaXayro ceKyHay maaaet ~1,37 kJlx co-
HEYHOTO M3Ty4yeHHUs (COJIHEUHAs MOCTOsIHHAS). BhISIBUTE MPUHIUIIBI, TO3BOJISIOIINE OLIEHUTD CPe/l-
HIOIO TeMITepaTypy 3eMJIu U U3JI0)KUTE CBOE MHEHHUE O TOM, YTO IIPOU3O0ILIO OBl CO CpeAHEH TeMIe-
patypoii 3eMiIH IpH yBEIMYEHUH TeMIepaTypbl moBepxHocTy ConHua XoTs 06l B 2 pasa. B Ha-
cTosiee BpeMs Temneparypa nosepxHoctu Connna ~6000 K. OTBeT 060CHOBAThH M MOATBEPIUTD
dbopmynamu.

5. Omnpenenure, 1Mo Kakoi MPUYMHE YCKOPEHHBIE OOJIBIION PA3HOCTHIO MOTEH-

[IMAJIOB A¢ SJEKTPOHBI, IPOJIETasi Yepe3 Y3KYIO IIeNb MUPUHBI & B Y3KOM HE-
MIPO3PAUYHOM MPEMSATCTBUU, MOTYT PACCEHBAIOTCS B PA3HBIX HAIIPABICHUSAX 1101 a
Pa3HBIMH yIrJIaMH, HO HE MOTYT JIETETh 3 INEIIBIO MO OTJACIBHBIMH YIIaMHU ¢, ? =" ﬁ*’,-.

nextporbl |~
N35moxuTe CBOC MHEHHE O TOM, Kakne (DU3MUCCKUE 3aKOHBI M IIPHHIMITBI HAgo o eKTPOHe!

UCIIOJIb30BaTh, YTOOBI HAUTH JlaHHbIE YIJIbl. [IpuBennuTe cxemy pacuera u 1o-
Jdy4eHHble (OpMYJIbI s YIIIOB ¢, . OTBET 000CHOBATH.

6. Ha pucyHke nokasaH y4acTOK CIEKTpa U3JIy4eHHs BO30YK- a6 s cepust
JEHHBIX aTOMOB BOJIOpO/ia (CILIONIHbIE TUHUH U3 cepuu banbme- A ;%ﬂKepHHFa
[ 1 I 1 aJIbMeEpa
pa) 1 OTHOKPATHO MOHU3UPOBAHHBIX ATOMOB I'eJius (IITPUXOBHIE ‘ | ‘ ; ‘ ; | p
N I [ AHM

auHuU u3 cepuu [lukepunra). BunHo, 4To yacTh CEKTPaIbHBIX
JIMHUU W3 3TUX CEPUM NMPAKTUYECKU COBIAAAOT, HO MEXKY JIU-
HUSMH cepun banbMepa a1 Boopo/ia MOsIBISIOTCS CIIEKTpalIbHbIE JIMHUM “a”, “0”, “B” U3ITyueHUs
renus. C mOMOUIbIO 3aKOHOB (PM3UKU U HEOOXOAUMBIX POPMYIT OOBSICHUTE MOSBICHUE CIIEKTPallb-
HBIX JIMHUH “a”, “0” u “B”. YuecTp, uTo cepus [InkeprHra COoTBETCTBYET epexoaM n—n'=4 Ha
4-10 60poBcKyto opouTy. OTBET 000CHOBATH.

400 500 600 700

7. Ilpu moaue Ha aHOT BAKYYMHOTO (DOTO3JIEMEHTa 0OPAaTHOTO HAMIPSKEHUS
HanOosee ObICTPbIE AIEKTPOHBI, BRIOUTHIE U3 KaTo/1a (POTOHAMU MOHOXPOMATH-
YEeCKOT0 YIbTPAPHOIETOBOTO U3ITYIECHUS C YACTOTOH V, TPOJIETAIOT TOIBKO TMO-
JIOBUHY paccTOosiHUS | MeXIy KaTo0M M aHOJIOM, TOBOpaunBasi Ha3aj (CM. pu-
cyHoK). Mcnionb3ys 3akoHb! poTod(d(dekTa, U 3Has BETUUUHY A, PAOOTHI BbI-

XO0/1a AJIEKTPOHOB U3 KAaTO/1a, OIPEAETUTE BO CKOJIBKO Pa3 HAJ0 YBEIUYHUTh Yac-
TOTY MAJAOIIETO U3ITYUSHHSI, YTOOBI AJIEKTPOHBI OJETAIH J0 aHOAA U aMIIepMeTp Hadal QGUKCH-
poBaTh GoToTOK. OTBET 00OCHOBATH

8. DKCHIepUMEHTATOP MPeICTaBUI IpaUK 3aBUCUMOCTH M3JIy4aTeIbHOU CIIOCOOHOCTH /iy uepn
a0COITIOTHO YEPHOTO TeJa OT MUKIMYECKOW YaCTOTHI U3ITyYCHUS © TIPH JIBYX Pa3iIiy-
HBIX TeMmIepaTypax. Boickaxkure cBOE MHEHHE O TOM, TPABUIILHO JIM HAPUCOBAH 3TOT
rpaduK, ¥ €CJIM OH HaApUCOBAH HEMPABUIILHO, TO T/E cAesanbl omuoku? OTBET 000C-
HOBATh U MOATBEPIUTH 3aKOHAMH U (HOpMYITaMu (PU3HKH.

9. DneKTpOoH B BO30YKICHHOM aTOME BOJIOPO/Ia COBEPIIACT MEePEX0/, UCITycKas (OTOH, COOTBETCT-
BYIOIIIMI JTUHUU ceprH banbmepa ¢ MaKCUMaIbHOM AJTMHOM BOJIHBIL. Mcronb3ys 3akoHbBI 1 OPMYITBI
(I)I/IBI/IKI/I, OMpCaACIIUTE, BO CKOJIBKO pa3 IMpU 3TOM U3MCHUTCA SHCPTHUA NOHU3ALIUH TAKOT'O aTtoma?
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YBenuunnach OHa UIIHN YMCHBH_II/IJIaCB? OtBer 000CHOBATH U NOoATBCPAUTH BBIYHUCICHUEM UCKOMOT'O
OTHOIICHMA.

10. JIBa TOHKHX MapajuiebHbIX Ty4Ka aTOMOB BOJIOPOA MOCJIEI0BATEIHLHO 5
BJIETAIOT B OYEHb CUJIbHOE HEOJHOPOJAHOE MAarHUTHOE I10JIE, INHUU UHAYK- TEEess o
[IMU KOTOPOIO MMOKa3aHbl HA PUCYHKE. B epBOM IyuKe aTOMBI HAXOAATCA B~ 2TOMbH )
OCHOBHOM COCTOSIHMH, @ BO BTOPOM IYYKE OHU HAXOJATCS B TIEPBOM BO3-

OyX/I€HHOM COCTOSIHMH. BBICKaXUTe CBOE€ MHEHHE O TOM, YTO IMPOU3OUJET C MyYKaMU aTOMOB IO~
clie mpoJieTa yepe3 MarHuTHoe nosie. OO0CHYHTE CBOM OTBET € IOMOIIBIO OAXOMAIINX (pH3HUe-
CKHX 3aKOHOB U (hopmyit. OueHuTe BEeTMYNMHY U3MEHEHUH, MPOUCXOIAUINX C IIyYKaMU U TOJTBEp-
JTUTE CBOIO OIICHKY (DOpPMYITaMH.

3. OueHoYHbIE CPeACTBA (OLEHOYHbIE MATEPHAJIbI) /s IPOBeIeHNUs POMEKY-
TOYHOM aTTeCTANH 00y4AIOIMXCH M0 JUCHHILIMHE (MOYJII0)

2 cemecTp

IlepeyeHb KOHTPOJIbHBIX 32JaHUI H BOIIPOCOB /151 OLLEHKH C()OPMUPOBAHHOCTH
komnerennun OIIK-1 (kourposupyemsiii nunankarop OIK-1.1)

1. MatepuasibHasi TOYKa HAUWHAET JBUTATHCS 110 KPUBOJIMHEHHON TpaeKTopuu 0e3 HaualbHOM CKO-
pOCTH, NIPUYEM BEIUYMHA €€ TAHTCHIMAJIBLHOIO YCKOPEHHS BO3PACTACT CO BpeMeHeM { 110 IuHen-
HOMY 3aKOHY, @, =CONnst-t, a paanyc KpUBU3HBI TPACKTOPUH HE MeHsAeTcsd, R =const. [To kakomy

3aKOHY Oy/IeT U3MEHSATHCS CO BPEMEHEM BEIMYMHA HOPMAJIBHOTO YCKOPEHUS TOUKU?

1
a) a, Ut%; 6)anDtl3; B) ap [ t3; r)anﬂi; ,u)anDt%; e) a,lt; m)anutiz;

3) ap U t*; n) a, =const;

2. YacTuna aBM»KeTCs BAOIb OKPY’KHOCTH C paInyCoOM 1 M B COOTBETCTBHHU C YpaBHCHUCM

o(t) = 2n(t3 —27t+ 12) , TIe @ — yroja B paguaHax, t—BpeMs B cekyHAax. Yemy paBHO TaHT€HIIU-

aJIbHOC (KacaTeJ'ILHOC K TpaeKTopI/II/I) YCKOPCHUC YaCTHUIIbL (B M/C2 ) B TOT MOMCHT BpEMCHHU, KOT'1a

e€ HopMallbHOE YCKOPEHUE PaBHO HYJIIO:
a) 0; 0) 4m; B) 6m; 1) 8n; nm) 12m;  e) 24m; k) 36m; 3) HET MIPABUIHLHOTO OTBETA,

3. ®usnyecKkoe TeI0 BpaIlaeTcs BOKPYT 3aKPEIICHHOW OCH € YIJIOBOM CKOpO-
CTBI0, 3aBUCUMOCTb ITPOEKIIMU KOTOPOM Ha OCh BpPAILEHUS OT BpeMeHH t moka-
3aHa Ha pucyHke. Ha kakoii yroi moBepHercs Teio 3a Bpemst 0 <t <4 c?
a)Opan;  6)lpan; B)2pam; r1)3pan; gp)4pax;, €)Span

x) 6 panm; 3) 7 pax; 1) HET MPABWJIHHOTO OTBETA;

4. B pe3ynbrate 1eHCTBUS B TeUEHHE KOPOTKOTrO BpeMeHU At MMITysbca CHITbI
F At , HEKOTOPOE TEJI0 IPHUOBPEITO UMITYIIHC P, (cMm. pucyHok). Kakoit Gblia
BEJIMYMHA HA4aJIbHOTO HMITYJIbCA TEJIA 10 ACUCTBHS CHUIIBI?

a) S kr-m/c; 0) J7 kr-m/c; B) 1 kr-m/c; T)4 Kkr-m/c; na) 2 Kr-m/c;

e) 3 Kr'M/c; 3K) HET MPAaBUIIBHOTO OTBETA;
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5. IMnynbc yacTuipl ¢ Maccoi M, Haxos1Ielicss B MOMEHT BpeMeHU t = 1 ¢ B Touke

C KOOp/AMHATaMU X =y = 1 M, MEHSETCS CO BpPEMEHEM I10 3aKOHY P = Tt + TBt?’,

e 1, ] —OpTHI IGKAPTOBOM CHCTEMBI KOOpAMHAT oL =—1 KT m/c?, B=+1xr- m/ct.

VYkaxxuTe Ha pUCYHKE [TpaBUIIbHOE HalpaBJIeHUE BeEKTOopa cuiibl F , aelicTByromeit
Ha YacTHUIy B yKa3aHHbII MOMEHT BPEMEHH.

6. B BBICOKHIT COCY/T C pAaCTUTEIBLHBIM MACJIOM OJTHOBPEMEHHO BBICHITIAIA MHOYKECTBO
_ - —| MaJeHBKUX METAJUIMYECKHUX IAPUKOB pa3HOTo paauyca r. [I[poananusupyiTe mporecc
_ - - | najeHHs MIAPUKOB B XKUJKOCTU U OOBSICHUTE MOPSIOK MX MajeHus Ha JHO. OTBET

- | o0ocHyiiTe C MOMOIILI0 (PU3UUECKUX 3aKOHOB U (POPMYIL.

— — —| 7. lIxuB MOXeET BpallaTbcsi BOKPYT CBOCH 3aKpeIyICHHOM TOPU30HTAIb- gz
HO ocu 00’ 6e3 Tpenus. [lon pykoit uMeeTcs JIMHEHKa, CEKYHIOMED, U

TaK)Ke TPY3UK Macchl M, KOTOPBII MOXKHO MOJIBECUTH K HUTH, HAMOTAHHOM HA IIKUB. 27

[IpennoxuTe mporeaypy OnpeaeieHrs MOMEHTa MHEPLIUU IIKUBA OTHOCUTEIHHO OCH

00’ ¢ moMOIIBI0 UMEIOIIUXCS MO/ PYKOH mpeamMeToB. O60CHYNHTE MPEITI0KEHHYIO m

npoueaypy GopMysiaMu, TO3BOJISTFOIIMMHU BEIYUCIUTH TPEOYEMBId MOMEHT UHEPIIHH.

@

8. Ilpu abCOIIOTHO yNPYroM COyJIapeHHH JBYX METAJUIMYECKHX MIAPUKOB C Mac- gz, GV
caMu My u My, TBUTABIIUXCS HABCTPEUY JAPYT APYTY CO CKOPOCTSMH Vi U Vo, B — <)

MOMEHT Hau00/1b1Iero cOIMKeHUus IIAPUKHU IBUXKYTCS C OTHOU CKOPOCTBIO Vj, ONpeAeIsIieMOil
3aKOHOM COXPaHEHHs MMITYIIbCA |MyVy —MyV,| = (Mg + My ) Vg B TOJIBKO IIOTOM PA3JIe€TArOTCs B CTOPOHBL.

2 2 2
_ My mMyvy (my+my) v
IIpu 5TOM KMHETHYECKasl SHEPTHS MEHAETCS HAa BEIMUUHY AE,,, = St 5 >0.
W3noxuTe Balie MHEHUE O IPUUMHE U3MEHEHHS SHEPTUU WK 00 OIMOKaxX B 3aMHCaHHBIX (HOpMy-

Jax.

94. InacTUIMHOBBIN MApUK MacChl M, JIETEBIINIA CO CKOPOCTHIO V, CTAIKUBACTCS C BU-
CEBIIINM HETIOIBIKHO CTepykHeM Macchl M 1 utnHbI |, ciocoOHBIM BpalaTthest 0e3 TpeHHs
BOKPYT TOPU30HTAIBHON OCH, IPOXOoAsiiel uepe3 Touky nojaseca O, HO He PUINIIAET K

m
CTEPXKHIO, @ OTCKAaKUBAeT OT Hero. OnpenennuTe 3aK0H COXPAHEHNs KaKOW BEJTMYNHBI MOXK- N
HO, @ KaKOM HeJIb3s UCII0JIb30BaTh MIPH COyJapeHUN: MexaHnueckoi sneprun? Umnynsca? M
MowmeHnTa nMiynbsca? 3alyIInuTe CBOE CYXACHHUE O IPUUMHE COXPAHEHMS MJIM U3MEHEHUS |
KQKJIOM M3 9TUX BEJIIMYMH.
10. B HavanbHbIi MOMEHT BPEMEHH CTepP)KEHb MacChl M U UIHHBI | ¢BOOOHO
Bpaiaercsi 6e3 TpeHUs C YyTJI0BOW CKOPOCTBIO »y B TOPU30HTATBHON IIIOCKOCTH ¥ m,l

BOKPYT 3aKPEIJIEHHOW OCH, MPOXOAsIIel yepe3 ero kpai. [1o crepxHIO MOXKET o
cBOOOIHO O€3 TpeHUs CKOJIb3UTh HaJleTast Ha Hero Mydra Toif ke maccel M. B Ha-

YaJILHEII MOMEHT My(l)Ta Haxoaujiaachb BOJIM3HU OCH BpalicHUs. Hukakux BHENIHUX CHJI B TOpU30H-
TaTbHOU TUIOCKOCTH HeT. [Ipoananu3upyiite ABrkeHne My(ThI, U3MEHEHHE KHHETHYECKOH dHEep-
TUH1, UMITYJIbCa U MOMCHTA UMITYJIbCa CUCTEMBI CO BPEMCHEM M BBICKAXXUTE CBOC MHCHHE O COXpa-
HEHUU 3TUX BEIMYMH UM O IPUYMHAX UX u3MeHeHus. O00CHYiiTe CBOE CyXkIeHHE HEOOXOIUMBIMH
3aKoHaMu U hopmysaamMu HU3UKH.

IlepeyeHb KOHTPOJILHBIX 321aHUI U BONIPOCOB /1JIs1 OlleHKH ¢(OPMUPOBAHHOCTH
komnereHnun OIIK-1 (kourposupyemsiii naankarop OINK-1.2)
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1. Tlokosimmiicsi cTepKeHb MacChl M | AMHHEI | criocoOeH BpamaThcs BOKPYT % 0
NEepHEeHANKYISIPHOH 3akperienHon ocu OO’, mpoxoasien yepes ero neHTp. B V=T$l.
IPOTHUBOIIOJIOXKHBIC Kpasi CTCPKHS OJHOBPEMCEHHO BPE3al0TCs MAJICHbKUC I1J1a- ok 4 v
CTUJIMHOBBIE IIAPUKHU C TEMU K€ MaccaMu M, JIETEBILHE HABCTPEUY APYT APYTy €

OJIMHAKOBBIMU I10 BEJIMYMHE CKOPOCTSIMHU V NEPHEHAUKYISIPHO KAK CTEPKHIO, TAK U K OCH Bpallle-

Hus. Hlapuky npununarot k crepkHio. Paccunraiite Ha OCHOBaHMM NTPUBEIEHHBIX JaHHBIX YIJIO0-
BYIO CKOPOCTb CTEPKHS C IPUIUIIINMHU HIApUKAMHU Cpa3y MOCIE yaapa U yKaKUTE OTBET:

v 2V 3v 3v 5v 6v 9v v 12v 3v
a)—; 0)=—; B)—; T)—; —5 €)=/, XK)—;3)—, H)—; K)_—,
) )3 Vo D Py 95 )50 Y 0 T ) Tl
J) Ipyroi OTBET;
2. JIBa mucka MOTYT BpamiaTbcsi BOKPYT OO BEpTUKATBHOW OcH. BepXxHuMii JHUCK C O| my,R,
Maccoil M, u paamycoM R; Bpalajcs ¢ yriloBOH CKOPOCTBIO 4 = (® U yIal Ha Do,
HWKHUH IMCK, UMEBIIUHI Maccy M, =2m,, paauyc R, =2R; u Bpamasmmuiics B ‘)R O,
O'| My, 1%,

IPOTHBOIOJIOXKHYIO CTOPOHY C BBOE OOJIBbILEH YrIOBON CKOPOCTBIO M, = 20).

Jlucku ciunarotcs. PaccunTaiite Ha OCHOBAaHUM NPMBENEHHBIX JAHHBIX UX OOILYIO YTIIOBYIO CKO-
POCTb M YKa)KUTE PABUIBHBINA OTBET:

a) ®; 6)70/9; B)50/9; r1)9%/5; 1) ®/9; e)3w/5; x) o5; 3)/3; n
170/9; x) 5w/3; 1) Tw/5; M) IIPaBWJIBHOTO OTBETA HET (IIPUBEINTE €T0);

3. Tonkwii cTep)KeHb MacChl M | JUTHHBI | MOXKET coBepiaTh He3aTyxaromue KojaeoaHus 0
BOKPYT FOPU3OHTAILHOM ocH mojiBeca O, mpoxosiei yepe3 kpait ctepkus. B mienTpe
CTEP>KHSI MPUKPETUIEH MaJIEHbKUI TPY3UK Macchl 3M. PaccuMTaiiTe Ha OCHOBAaHUHU 3TUX
JTAHHBIX BEJIMYMHY MEPUOIa MAJIBIX KOJIEOAHUM TAKOTO MasiTHUKA U YKAXKUTE TTPABUIHHBIN
OTBeT (g — YCKOpEeHHEe CBOOOIHOTO MaCHHS): m.l

a) 21 2—I; 0) 2n ﬂ; B) 27 ﬂ; r) 27 7—I; n) 27 8—|; e) 21 l;
39 249 129 129 99 g
51 171
x) 21 % ; 3)2m 20 ; 1) HET MPaBUJIBHOTO OTBETA (MPUBEIUTE €I0);
9 g

4. I'py3uK Ha IPY>KUHKE COBEPIIAET BEIHYKIEHHBIE BEPTHKAJIbHBIE 3aTyXaloIIHe Kojie0a- 1
HUSL B BSI3KOM KUIAKOCTH IO JEUCTBUEM BHEIIHEN CUJION, MEHSIIOLLIEHCS CO BPEMEHEM I10 2

3m

rapMOHMYECKOMY 3aKoHY: F, (t) =k COS((ot). OxkaspIBaeTcs, 4TO aMILIUTY/Ja CMELLIEHUS

rpy3HKa U3 MOJIOKESHHUS pAaBHOBECHSI MaKCUMaJIbHA TP YacTtote =D, a ammuryna
CKOPOCTH TPY3HKa MaKCUMallbHa IIPU 4acToTe =a, npuieM a = 4b. Paccunraiite Ha
OCHOBAHMU 3TUX JAHHBIX BEJIMUMHY KO PHUIIMEHTA 3aTyXaHus 3 cOOCTBEHHBIX KOJeOaHUH TaKOro
MNPYXKUHHOTO MasiTHUKA B glaHHoﬁ KHUJIKOCTU U y1<a>1<I/ITe npaBI/InLHHﬁ OTBET:

a)b; ©) b )—; r) 2b; )—; e) b )—b; 3) \/5b;

15
b:
1/1)2

b ;  JI) HET IPaBWJIBHOTO OTBETA (IIPUBEIUTE €T0);

5. INokosimasicst 4acTuIla )XUBET JI0 pacmnana Bpems At. HermoaBukHbIN HaOMIOAaTEh B JIaOopaTop-
HOM CHCTEME OTCYETa 3aMETHJI, UTO TaKas K€ YacTHUIla, JIETSIIasi C OTPOMHOM CKOPOCThIO, pacma-
Jach CIyCTs Bpemsi 3At mociie oopazoBanus. OnpenenuTe U YKaKHUTe, YeMY paBHA PEISITUBUCTCKAs
IIOJTHAs! SHEPI'Usl 3TON YaCTHUIBI, €Clu €€ 3Heprus nokos pasHa E . =6 v/x?

a) 12 uJlx; 0) 9 u/lx; B) 63 BJx; )54 ullx; n) 18 uJlx; e) 27 uJlx;
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) HET IPaBUJILHOTO OTBETA;

6. neanpHbIii ra3 HAXOAUIICS B cOCy e o1 mopinaeM. [lopieHs cyxanu, yMeHbIIUB 00beM cocyaa
B 2 pa3a Ipu HEM3MEHHOI TeMIiepatype, U Py 3TOM BBITYCTHIIM U3 COCYy/ia TIOJIOBUHY Macchl Ha-
XoJuBLIErocs TaM rasa. Kak nmpu sTom H3MEHMUIIOCH JJaBJIEHUE T'a3a, OCTABIIErocs B cocye?

a) YBEJIMYMIJIOCH B 4 pasa; 0) yBEeIUYIIIOCH B 2 pa3a; B) YMEHBIITUIIOCH B 4 pasa;

') YMEHBIINIIOCH B 2 pa3a; 1) yBEIUUMIOCh B 16 pas; €) HEe U3MEHUJIIOCH;

’K) YMEHBIIIHIOCH B 16 pa3s;

7. Kak u3ameHuTcs JaBJICHUEC ra3a, €CJIh YBECIIMYUTH €TI0 00beM B 4 pas3a B IIpouecce, Ipu KOTOpOM

COOTHOIIEHUE MEXKIY TEMIIEPaTypoil 1 00beMOM raza T2 /V =const:

a) yBenuuuTcs B 8 pa3; 0) yBenuuuTcs B 4 pa3a; B) YBEIWYHUTCS B 2 paza; T') HC U3MEHUTCS,
1) YMEHBIINUTCA B 2 pa3a; €) yMEHbIIUTCS B 4 pa3a; K) yMEHbBIIUTCS B 8 pa3; 3) HET MPaBUJIb-
HOT'O OTBETA;

8. MneanbHeIii ra3 coBepiuaet npounecc 1— 2 — 3, n300paxeHHbII Ha TuarpaMMe
p-V,raoe py, =4p, Vo =2Vy, V=3V, p = 10°Ia, V; =1 sutp. 3a Bpems 310ro
npolecca BHYTPEHHSISI SHEprus ra3a ymeHsblnaercs Ha Benuuuny 150 J[x. Kakoe
TEIUIO TIOJTy4YaeT ra3 3a Bpems nporecca 1— 2 —> 3?

a) 150 Ix; ©6)200 Ix; B)250 Ix; 1) 300 dx; m) 350 Ix; e)400 dx; x) 450 Jx;
3) APYroi OTBET;

9. Ha pucynke npecTaBiieH MPsIMON IIUKJI TETJIOBOM MalIMHBI B KOOpAWHATaxX 1 — S,
rae T — TepMoIuHAMUYecKas TeMIieparypa, S —dHTPONHs. YKaKUTE YIaCTKH, Ha KO-
TOPBIX TEIUIOTA MOCTYMAET B paboyee TeJIo MalIMHbI OT HAarpeBaTeNel, U y4acTKH, Te
TEIUIOTa OTIAACTCS XOJOAUIHHHUKY:

a) 12,23 —nocrynaer; 34,41 — oTnaercs;

0) 12, 23,41 —nocrynaer; 34 — otnaercs;

B) 12,41 — moctynaet; 34 — otmaercs; r) 23 —mnocrynaetr; 41 — otnaercs;

10. Crepxenb, n300paKeHHbIM Ha HUYKHEM PUCYHKE, COCTOUT U3 TpeX T

yacteid A, B u C u3 pa3HbIx MarepuasioB ogHoro ceuenus. Ha Bepxuem \

pPHCYHKE H300pakeH TpaduK 3aBUCUMOCTH TEMIIEPATYpPhbl BHYTPH N

CTepXkHS T OT KOOpJMHATHI B YCTAHOBHUBILIEMCS TEIIIOBOM MPOIIECCE.

PaccuunTaiiTe Ha OCHOBAaHMHM JJAHHBIX U3 IpauKka BO CKOJBKO pa3 OTIIH- S
yaeTcs caMblii 0OJBIION U caMblif MaJIeHbKHI K03((PUIIMEHT Tertonpo-

BOJIHOCTH U3 TPEX MATEPHANIOB & &p, &C 04 B c X

IlepeyeHb KOHTPOJILHBIX 32JaAHUH M BOIIPOCOB VIl OLEHKU CPOPMUPOBAHHOCTH
komnerennun OIIK-1 (kourposupyemsiii nnankarop OINK-1.3)

1. DxcniepuMeHTaTOP OIMYCTHII TSXKEJIbIM MIAPHK, TPUKPEIUIEHHBIH K KOHILYy IPYXHHKH, B
BSI3KYIO )KMJIKOCTb U PAaCKauMBaeT IPYroil KOHEI MPYKMHKH B BEPTUKAJIHHOM HaIlpaBiie-
HUH C YaCTOTOW ®, B pe3yJIbTaTe Yero IMapuK COBEpIIaeT KojaeOaHMs 10 3aKOHY

x = Acos(wt+¢). [Ipx 3TOM 3KCIIEPUMEHTATOP 3aMETHII, YTO IIPH HEKOTOPOH 4acToTe

990
=~

a— _
gm‘
)E

o= aMIUTATYAa A KOJeOaHWH IaprKa B )KUIKOCTH OKAa3bIBAETCS CAMOM OOJIBIION.
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Hcxonst u3 3TOT0 OH cAeNall BEIBOI O TOM, YTO MPHU TOM K€ YaCTOTE w; OyJeT MaKCUMAaJIbHON U aM-
IJTUTY/Ia CKOPOCTH IapuKa Vv = dx/dt . BeICKaxuTe CBOE CykIeHrne O MPaBWIIBHOCTH WJIU HEIpa-
BWJILHOCTH BBIBOJIA, CJICITAHHOTO SKCIIEPUMEHTATOPOM. ECIIM 3TOT BBIBOJI HEBEPEH, YKAXKHUTE, KaK

HAJI0 U3MEHUTH YaCTOTY ® , YTOOBI MOJTYYUTh MAaKCUMAJIbHYIO aMILTUTYy ckopocTu. OTBeT 060c-
HYWTE C TOMOIIBIO PU3NIECKUX 3aKOHOB U (OPMYII.

2. I'a3 3aka4yaH 1oJ] IaBJICHUEM B TPEXJIMTPOBBINA CTEKIISIHHBINA COCY/I, 3aKpbITast
KPBIIIKAa KOTOPOro uMeeT KianaH K, BellTycKaromuii ra3 B TOM cily4dae, KOraa ero
JIaBJICHUE JOCTUTAET BEJIUYMHBI Py . FIMEI0TCs BEChl, TO3BOISIOIIME TOYHO U3MEPUTH
Maccy cocyzia ¢ ra3oM; ropelika, I03BOJISIOIAs HarpeTh COCYA 10 OONbILION TeMIie-
paTypbl, 1 TEPMOMETD, [TO3BOJISIFOIINNA U3MEPUTH €ro Temueparypy. Ilpemnoxure
IPOLEypY ONPEIEICHUS MOISIPHON MacChl p Ia3a B COCYJE C IOMOIIBIO JaHHBIX
ycTpoicTB. OO0CHYITE MPEIOKEHHYI0 TPOIeypy (hopMyIamMu, TO3BOJSIONIMMU BEIYUCIUTD TPE-
OyeMblil pe3yJbTart.

3. TpI/I OKCIICPUMCHTATOPA HaYaJIU CIIOPHUTH O TOM, YTO ITPOUCXOJUT ITOCJIC HAI'PCBAHUA I'a3a € YHUC-
JIOM €T0 MOJICKYIJI, BEJINYHUHBI CKOpOCTeﬁ KOTOPBIX OTIIMYAKOTCA OT CKOPOCTH V; HC 6OJ'ICG, 4YCM Ha

Av =+1wm/c, TJIe CKOPOCTh V4, paBHA MOJIOBHHE CpPeIHEN CKOPOCTH MOJIEKYJ JaHHOTO rasa. [lepsbiit

YTBEPKIAET, YTO YUCIIO TAKMX MOJIEKYJI [1I0CJI€ HArPEBaHUs ra3a yBEJIUUUTCS, BTOPOM — UTO HE U3-
MEHUTCS, @ TPETUN — YTO YMEHbBIIUTCS. BhICKa)kuTe cBOe MHEHUE O TOM, KTO U3 HUX mpaB. CBoi
OTBET 00OCHYHTE C MOMOIIBIO PU3NYECKUX 3aKOHOB U (POPMYIL.

4. BpICKa)XuTe CBOE€ MHEHHE U C TIOMOIIIbIO 3aKOHOB (DU3UKU OOBSICHUTE IPUUUHY TOTO, YTO
yBeJWYEHHE BBICOTHI N MeuHO# TpyObl MPUBOAUT K YBEIHMUYCHHUIO [TOTOKA BO3/1yXa, 3aTATU-
Bae€MOro B JIBEpILy [I€YH U K Jy4IlIeMy TOpeHuto 1poB. OTBET 000CHYHITE MOTy4eHHBIMU
BaMH (popMyJlaMH TaKOH 3aBUCUMOCTH.

5. JIBa mpmKaThIX APYT K IPYTY CJIOS TEIUIOM30JIALIHOHHOIO MaTepuasia
UMEIOT OJIMHAKOBYIO IUIOIIAAb S, HO pa3Hble KO3 PHUINEHTHI TeII0Npo-

NOoTOK ¢
1A 4 -1 S

BOIHOCTH y; =1H-K~-¢c™ M yp, =2 H-K~ ¢~ B IPONTOPITUOHAITBHYIO UM Tefﬂa N A
tonuHy | u 21 coorBercTBeHHO. Temmeparypsl ¢ pa3HbIX CTOPOH paB- Won

HbI Ty =400 K 1 T, =200 K (cM. pucyHoK). [IepBblif akcriepumeHTaTop I
\

CUYUTAET, YTO TAK KaK TEIUIONPOBOJIHOCTh BTOPOI'0 MaTrepuania B 2 pasa
6oJblIIe, TO OH MPOMYCKaeT B 2 pa3a OOJBIINK OTOK TEIUIa, a TeMIepa-
Typa CONpUKacaroLIeics IOBEPXHOCTH CIIOEB paBHA T'=(T;+T;) / 2. Bropoii kciepuMeHTaTop He
YBEPEH B 5TOM U CUHMTAET, YTO TeMIIEparypy T' HaJ0 CUMTATh 110 Apyroi popmyne T'=(2T +T,)/3.

CornacHsl 1 Bbl ¢ HUMH? Eciiy HET, TO NpeuIoKUTE TPOLEAYPY PELIEHUS, TO3BOJISIONYI0O HAUTH
TeMneparypy T' U IOJIydyuTe €€ 3HaUCHHUE.

6. lllapuk, moABELICHHBII HA HEBECOMOI NMPYXUHKE COBEpIIAET BepTHKAIbHBIE KoJieha- 1Y
HUS B TJIMIEPUHE. Y TBEPXKAAETCS, UTO MOCIE TOT0, KaK B INIMLEPHH JOOABUIHN BOIY, a ic 2
LIApUK [TOIBECUIIN HA JPYTOi NPYKHHKE C MECHBIIEH JKECTKOCTBIO, OH IIEpPECTall COBEP- —__'T‘%f_m__-
nath KojeOaHus. Beickaxkute cBOE CykJIeHHE O BOZMOKHOCTH WJIM HEBO3MOXKHOCTH Ta- Vo=
KOTo pe3yinbTara. Haiiiure B cieiaHHOM yTBEP)KICHUU Te (PAaKTOPbI, KOTOPbIE MOTJIN - -

WJIM HE MOTJIM IPUBECTH K JAHHOMY pe3ynbpTary. OTBeT 000CHYHTE C MOMOIIBIO (H3uye-
CKUX 3aKOHOB U (hOpMYI.

7. HekoTopoe KOIHMYEeCTBO ra3a ClieIyeT IEPEeBECTH U3 COCTOSHUS C IaBIICHUEM p; B 00beMoM Vi B
COCTOSIHHE C JIaBJICHUEM p2 = 2p1 U ¢ 00beMoM V, = 2V1. DT0 MOXKHO clienaTh UCIONIb3Ysl (KOMOH-
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HUPYS) TOJbKO ABA 0OpaTUMBIX TPOIECcCca U3 YETHIPEX MEPEUNCIICHHBIX: U30TePMUYECKUH, H300a-
PUYECKUN, N30XOPUUYECKUI U ainadaTH4YeCcKuid mporecchl. HeoOxonumo HalTH Takyro KoMOUHa-
U0 U3 JIBYX TEPEUNCIIEHHBIX MTPOILECCOB, YTOOBI Ta3 B PE3YNIbTATE STUX ABYX MPOLECCOB MEePeIIén
U3 Ha4aJIbHOTO B KOHEYHOE COCTOSTHUE, COBEPILIUB MIPH 3TOM HaubombIIyIo padboTy. M3noxute cBoé
MHEHHE O TOM, KaKasi KOMOMHALUS POLIECCOB OYAET yOBIETBOPITH JAHHOMY YCJIOBHIO. OTBET
000CHYITE C TOMOIIBIO0 (PU3NUECKUX 3aKOHOB U (hopMyI1, H300pa3uB BHIOPaAaHH YO KOMOWHAIIHIO
IIpOLIECCOB Ha Auarpamme p — V.

8. B tpyOky U-00pa3Horo MaHomeTpa, COEJUHEHHOI'O C COCY0M, 3aJIUTa
KUJKOCTb C HEU3BECTHOU INIOTHOCTBIO p, . I103TOMY MOKHO U3MEpUTH
pa3HOCTh YpOBHEH N KHIKOCTH B MAaHOMETPE, HO HEJb3sl ONPEACIUTh
pa3sHOCTh IaBICHUN Ap =p,gh BHYTpHU U BHE cocyna. C MOMOIIBIO HACO-
ca H MoxHO 3akayath B cocyx BO3AyX moj 6oibmnM aaBieHueM. C mo-
Molbio KpaHa K M0>XHO ObICTPO BBIYCTHThH 3aKayaHHbIN BO3ayX. Tep-
MomeTp T IO3BOJISET TOYHO OIPENEIUTh TEMIIEPATYPY BO3AYyXa B COCYIE.
M3BecTHO, 4TO MOKa3aTenb aanadaTsl BO3AyXa y=14, a aTMOC(epHOE JABICHNUE PABHO P,y -

Hpe,I[J'IO)KI/ITe npoueaypy oupCacyCHusA IMIOTHOCTHU Py, HEU3BECTHOM KUIKOCTHU C IIOMOIILIO JaH-

HBIX U3MEPUTENBHBIX MpUOopoB. OOOCHYITE MPEATOKEHHYIO MPOIeaypy GopMyIaMu, MO3BOJISIO-
IIUMU BBIYHCIIUTH TPEOYEMbIN PE3yNbTaT.

9. Ipu 20°C mI0THOCTH BOABI paBHa ~1000 Kr/M°, IIOTHOCTH MOCOTHEYHOTO MacyIa

~ 925 kr/m°, mnotHocTh HeTH ~ 830 Kr/M°, IIIOTHOCTH STHIIOBOTO criupTa ~ 789 kr/m°. Tem He

MeHee, OoJiee JIETKUl CIUPT PacTBOPSIETCSI B BOJE, a OojIee TSKEIble Macllo U He(hTh BCILUIBIBAIOT HA
MOBEPXHOCTh BOJIbl. BRICKaXXHTE CBOE CYX/I€HUE O TOM, KakHhe (pu3nyecKre 3aKOHbI IPUBOJIAT K
ATOMY pe3ynbTary. I3MeHeHne KakuX BETMYMH B ATHX 3aKOHAX HaJ0 MPUHITh BO BHUMAHUE U M10-
gemy?

10. IIpuxons 3UMOI1 B CBOE JKMIIUIIIE YETOBEK MOKET CECTh Ha HKEJIE3HBIH CTYJI, @ MOXKET — B IUIIO-
1IeBO€ Kpeciio. B nepBom ciydae emy OyAeT X0IOAHO, a BO BTOPOM — TEIUIO, XOTS TeMIepaTypa U
CTyJa, U Kpecila OIMHAKOBA ¥ paBHA TEMIIEpaType BOo3Ayxa B KoMHare. OnpenennTe NpuyuHy Tako-
ro pa3juuus B pe3yjbTaTax U OOBSICHUTE €€ C TOMOIIBIO 3aKOHOB U (OpMyJT (PU3HKH.

IlepeyeHb KOHTPOJIBLHBIX 3aaHUH U (/M) BOIPOCOB JIs1 OLleHKH COPMHPOBAHHOCTH KOM-
nerenin OIIK-2 (konTpoaupyemblii naaukarop OITK-2.1)
1. MarepuanbHas Touka M cB00O/IHO 0€3 TpeHHsI CKOJIB3UT B TIOJIE CUIIBI TSKECTH 3
10 IVIaJKUM CTEHKaM LWINHIPUYECKON CHMMETPUYHOM SIMBI M B pACCMaTpUBAEMbI A
MOMEHT BPEMEHH JIBUYKETCSI BBEPX 110 HaIlpaBiieHHIo K Touke B (A u B - HauBbIC- M
M€ TOYKH NMOAbEMa). YKaKUTE MPABUIBHOE HAIIPABICHUE BEKTOPA MOJIHOTO YCKO- 3
peHust TOUku M (cM.pucyHok): a) 1; 0) 2; B) 3; r) 4; n) 5;

2. MarepuanbHasi TOYKa HAYMHAST BPAIIaThCS 110 KPYroBoii TpaekTopuu 0e3 Ha- ® gjpg v
YJaJIbHOM CKOPOCTU BOKPYT 3aKPEINIEHHOM OCH C TOCTOSIHHBIM YIJIOBBIM YCKOPEHHU- [ Y:.
€M € , U UMEET B HEKOTOPBI MOMEHT BPEMEHHU YIJIOBYIO CKOPOCTh BpAIllCHUS, PaB- T a
HYIO . I’ICMy B 3TOT MOMCHT BpeMeHI/I paBHO OTHOILIICHUC an /a.,E BCIIMYNHBI HOp-
MaJIbHOT'O YCKOPCHUS @ TOYKHU K BEIIMIMHC €€ TAHTEHIIMAJIBHOTO YCKOPEHHUS a. ?
1 w? g2 1
2 9

€ () .
a) —;  6)eo’; B)—; D) —; M) —; e e’  K) —;  3) ——;
£® [0) € € ® e°m

3. Karymika maccet m = 1 kr ¢ paguycoM R =3 M MoKeT BpamarhCcs JTM00 BOKPYT R A
OCH CHUMMETpPHUHU A, IpoXoadiIel yepe3 e€ HeHTp, T1M00 BOKPYT MapajuienbHoi ocu B, %B
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MPOXOJIAIICH Yepe3 Kpail 000/1a KaTyIIKH (CM. pUCYHOK). MOMEHT MHEPIIUU KaTyIIKA OTHOCUTEIb-
HO oc A paBeH |, =3 kr-m>. UeMy paBeH MOMEHT MHEPIHUH |z OTHOCHTENBHO ocH B?

a)4 KO M 0) 6 KO M B) 8 KO M r) 10 Kr* M n) 12 KO M e) 18 KO M
’K) HET IPaBUJILHOT'O OTBETA;

4. ITnanera Maccoil M ABUKETCS IO SJUTUIITUYECKON OpOUTE, B OTHOM U3 (JOKYCOB = nm -

\4
KOTOPO# HaxoauTcs 3Be3/1a Macchl M. F —panuyc-BeKTOp NJIaHETH, I =4 108 Kk, 'A

r,=6 -10® kM (cM.puCcyHOK). BenmnuuHbl CKOpOCTH IMJIaHETHl B HanboJiee yaneH- V2
HOI 1 Hanbonee 61M3KOI K 3B€3/1€ TOUKE OPOUTHI PaBHbI, COOTBETCTBEHHO, Vo =24 KM/C U

Vv, =36 xm/c. Torza otHOwmeHHE I /Iy PaBHO:

a) 0,667; 0)1,225; B)0,8165; 71)1,5; n)0,75; e)1,33; ) HET MPaBHIBHOT'O OTBETA

5. (Y) Ilo ropu30HTaNBbHOI MOBEPXHOCTH CO CKOPOCTHIO V. KATHTCS AP MACChI

m wu paguyca R. Ha kakyio MakCUMaibHYIO BBICOTY h I11ap MOXKET MOIHATHCS Ha m'fe WV h

TOPKY, KaTsCh 0e3 MpocKab3bIBaHUsA (J — YCKOPEHHE CBOOOHOTO TaieHHsT)?

2 2 2 2 2 2 2
79 79 g g 59 29 109

3) HCT IIPABHUJIbHOT'O OTBCTA,
xmax Vmax
0) l

@
0 o 0

6. I'py3uk Maccel M Ha MpyXUHKE ¢ KO3 HUITMEHTOM KECTKO-
ctu K coBeplliaeT BepTUKAIBHBIC KOJICOAHUS B BSI3KOH KHIKO-
CTH IIOJ IEHCTBUEM BHEIIHEN CHIIBI, MEHSIOIIEHCS CO BPEMEHEM
C LIMKJIMYECKON YaCTOTOM ( 10 TAPMOHUUYECKOMY 3aKOHY

9999500990

-
|

1
1
‘Ir]u'_
[
(P

F=hK Cos(cot + oc) . 3aBUCUMOCTD AMIIIMTYBI CMEIIEHUSA Xmax

U aMIUTUTYbl CKOPOCTH V5, TAKOTO MAsTHUKA OT YaCTOTHI  MTOKA3aHbl HAa pucyHKe. Kakoil Mo-
KeT OBITh BETMYMHA OTHOIICHUS o, /0, YaCTOT, YKa3aHHBIX HA 3TOM PUCYHKE?
a) 1,1; 0) 1; B) 0,9; r) 1/2; n) e1=0,3679; e)0; K) o

7. E=4-10"* Jlx — nonnas SHEPIus YaCTHUIIbI, JETSIIEH CO CKOPOCThIO, OJIU3KOM K CKOPOCTH

CBE€TA C; T—BpeMs KU3HU MOKOSIIECHNCS 4acTULIBl OT MOMEHTAa POKJEHUA 10 MOMeHTa pacnaja. He-
MOABMKHBIM HAOI0IaTENh B JIJAOOPATOPHOM CHCTEME OTCYETa 3aMETHJI, UTO JICTSAIIAss YaCTUIIA pac-
najgach CIycTs BpeMsi 4T mociie poXKJAeHUs. DHEPrus TOKOs JAaHHOM YacCTHUIIbI paBHA:

a) 107 JIxk; 0) 2:10% JIx; B) 4-10% JIxk; r) 8-10% JIk; 1) 5-107% JIx; e)
HET MPaBUJIILHOTO OTBETA;

8. MneanbHbli ra3 coBepiuaet npouecc 1 — 2, n300paxkeHHbll Ha quarpamme 7-p T
(TemmepaTypa-aaBienue), rae Pp =3Py, I = 3T, . UTo MPOMCXOMT C BENUYMHOM h \\
obwvema V rasa npu TakoM npouecce? OH: a) yMeHbIIaeTcs B 9 pas; B3 2

0) ymeHbIaeTcs B 3 pa3a; B) YMEHBIIIAETCS B J3 pa3;  T) HE U3MEHSETCS;

I[) YBCINYNBACTCA B \/§ pas; e) YBCINYUBACTCA B 3 pasa; )K) YBCINYHUBACTCA B 9 pas;

9. Ha pucynke

Vi Py \3 p p p
cJeBa Ha aua- h?z — T E 5 Tl(:P E72 ‘
rpamme V-T u3o- AT 1 V >V LY T !
OpaKeH LIMKJIHU- a) 0) B) r

3 P P 2
27 quzl/ ]1&3 T
1)

) ©)



41

YEeCKUI MPOIIECC, COCTOSIINN 13 M300aphl, H30XOPHI M U30TEPMBI. Y KaKUTE MPABUIBHBINA PUCYHOK
9TOrO IMKJIAa WK Ha Auarpamme p-V, niu Ha quarpamme p-T-

10. B poriecce c:xatusi ra3a BHEIIHUE TeJla COBEPIIAIOT Ha razoM padboty A = 6 kJx, mpudem ra-
3y coobmmaercs teriota AQ = 2 xJIx. YKkaxuTe, 4eMy paBHO H3MEHEHUE BHYTPEHHEH YHEPTUU Ta-
3a? a) +t8 x/bx; ©0)+6 x/x; B)+4xlx; 1)+2x/k; no)-2xx; e)—4 xx;

xK) —6 kIx;  3)—8 kJx;

IlepeyeHb KOHTPOJILHBIX 32aHUH U (UJIM) BONIPOCOB /JIA OlleHKU C)OPMHUPOBAHHOCTH KOM-
nerennun OIIK-2 (konTposmmpyemsblii ungukarop OIK-2.2)

1. Kak u3meHuTCs TeMiieparypa uaeajlbHOr0 ra3a, €Ciii yMEHbIIUTh €70 00beM B 2 pa3a B IIpoLec-

ce, P KOTOPOM COOTHOLIEHHE MEXAY /1aBJIEHUEM U 00bEMOM Taza / V2 =const:

a) yBenuuuTcs B 8 pa3; 0) yBenauuuTcs B 4 pa3a; B) yBEJIMYMTCS B 2 paza; T') HE U3MEHUTCS;
1) YMEHBIINTCS B 2 paza; €) yMEHbLIMTCA B 4 pa3a; >K) yMEHbLIMTCA B 8 pa3; 3) HET NpaBHJIb-
HOTO OTBETA;

2. IlepBoHayanbHOE JaBIIEHUE Ta3a, UMEBIIEro Temreparypy 7, ObU10 paBHO p. JlaBieHue rasza uso-
XOpUYECKH YBEIMUWIM Ha BeIMunHy Ap . Onpenenure U yKakuTe, Ha Kakyro BenuuuHy AT u3me-

HIJIaCch TEMIIepaTypa rasa:

a) AT = Tap , yBeIMuuiIach, 0) AT = TLE , YMEHBIIINJIACH; B) AT = TAp , YBEJIMUNJIaCh;
p p—-Ap -

T) AT = Tap , YMEHBIIUACh; 1) AT = T4p , YBETTUYMIIACh e) AT = Tap , YMEHBIINJIACh;
p p+Ap p+Ap

3. MounsipHbIE TEIIOEMKOCTH BOASIHOTO Tapa B mporeccax 1—>2 u 1— 3 pasubr C, P

2
C 2 Cl
ucC , COOTBETCTBEHHO. Beanunna oTHOIIEHUST ———— paBHa: 1L3
2

a) 1/3 6) 1/4 B) 2/5 r)y 2/3

\

4. N neanbHbli ra3, copepas nuki KapHo, nmosmydnn ot HarpeBaTens S KK TENJIOTHI U COBEPILNT
pabory 1 x/Ix. Uemy paBHO oTHotieHue T,,/Tx TeMepaTyp HarpeBaress U XOJIO0AWIbHUKA?

a) T/Ty=1,2; 0) Tu/Tx.=1,25; B) Tu/Tx.=1,33; r) Tu/Tx=1,5; n) Tu/Ty.= 1,67,

e) Tu/Tx=2;  X) Opyroi OTBeT;

5. CoBepiiasi UKINYECKHI Mpoliecc, 1300pakeHHbIN Ha pUCYHKe, pabouee
TEJIO TIOoNyYaeT OT HarpeBaTelis 3a OJIMH UK KonudecTBo TertoTel Q = 1000
JIx. Kakoe Kor4uecTBO TEIIOTHI OT/IaeT padouee Teo 3a OJUH IIHKJI X0JI0-
JTUIBHUKY?

a) 450 JIx; 6) 500 JIx; B) 550 Ix; 1) 600 Ix; m) 650 Ix; e)700 Ix; x) 750 [Ix;
3) 800 Ix; wm) 850 JIx; k) 900 Ix; 1) 950 Ix; ™) Apyroit oTBeT;

6. Ha quarpamme n300pakeH UK paboThl TEMIOBOM MaluHbI 1-2-3-4-1 B T
cucreMe koopauHat T —S, rae T — aGcoiroTHas TeMeparypa, S — SHTPOIHSL. 3
OnHa knetka o Beptukaiu cootBeTcTByeT 10 K, a mo ropuzontanu 100 o
JIx/K. iy
PaccuunTaiiTe Ha ocHOBaHMM HaHHBIX U3 Tpaduka KIIJ[ paboTh 3TOM TErIoBoM ,}“/
MAallIMHBbI. 4




42

7. KoHLIeHTpa1#si MOJIEKYJT HI€JIbHOTO ra3a YMEHBIIIIACH B 4 pa3a, a CpeIHsIsl CKOPOCTh ITHX MO-
JeKyn yBenuuuiiack B 4 pa3a. Kak nu3mMeHuioch 1aBieHue raza’?

a) YBEIMUYWIIOCHh B 8 pa3;  0) yBenMumiIoch B 4 pa3a; B) YBEIUYHIIOCH B 2 pasa;

I') YMEHBIIUJIOCH B § pa3; 1) yMEHBIIMIIOCH B 4 paza;  €) yMEHBILIWIOCH B 2 pa3a;

’K) HE UBMEHUJIOCh;  3) APYroil OTBET;

8. C HEKOTOPBIM HJICAJIbHBIM Ta30M IPOUCXOAUT MPOLECC aauabaTHUECKOr0 YMEHbIICHUS AaBiie-
Hust. [Ipy 5TOM BennumMHa cpeHel KBapaTHIHONW CKOPOCTH €T0 MOJIEKYI. .. :

a) He U3MEHAeTCs;  0) yBENMMYMBACTCS;  B) YMCHBIIACTCS;

T') JaHHBIX B YCJIOBUHU HEAOCTATOYHO JJISl OTBETA;

9. Monekybl uyieanbHOTo Fr Inn Inn Inn Inn Inn Inn
rasza HaXOJSITCS B TIOJIE ’\ > ’7 V

X X X X x X X
BHENIHUX Cul. ['paduk 3a- 1 3 = 5 - 3 5

BHUCHMOCTH IIOTCHIMAJIb-
HOM OHCPIrun E, MOJICKYJIBI OT KOOPAWHATBI X MPCEACTABJICH Ha JICBOM PUCYHKC . Vkaxure Ipa-

BWJIBHBIN IpaK 3aBUCMMOCTH OT KOOPAUHATHI X (yHKIMHU jiorapudma Inn ot KoHIEHTpauu
MOJIEKYJI ra3a (TeMIieparypa ra3a BCIOJy OJMHAKOBA):

10. U neanbHblil ra3 HAXOAUTCS B COCYE, 00bEM KOTOPOTO MOXKET MEHATHCS, U COBEPILIAET U30TEP-
MHYECKHUI MPOLIECC, MOCJIE KOTOPOI0 YHUCIO COYTAPEHUI MOJIEKYJ ra3a ¢ €IUHUIEN TOBEPXHOCTH
CTEHKH COCYy/ia 3a eAMHHILY BPEMEHHU YBEINYMIOCh B 2 pa3a. [Ipu aTom 00bEM cocyna:

a) yBenuuwmics B 16 pa3; 0) yBenuumiics B 4 pa3a; B) yBeJIUYWJICS B 2 pasa;

I') yBEJIMUMICS B J2 pa3; ) He U3BMEHWICS; €) YMEHBUIMJICS B J2 pas;
’K) YMEHBIIMJICS B 2 pa3a;  3) yMeHbIIWICA B 4 pa3a; u) yMeHbLIwics B 16 pas;

21. YacroTa coymapeHH MOJIEKYJ ra3a co CTEHKOH cocyna He OyJeT W3MEHSThCS, €CITU Ta3 COo-
BEpILAET MPOLECC, ONMCHIBAEMBIN YPABHEHUEM:

Ilepeyenb KOHTPOJIbHBIX 32JaHUI U (MJIH) BONPOCOB /IS OLeHKH ChOPMHPOBAHHOCTH KOM-
nerenin OIIK-2 (konTpoaupyemblii naaukarop OITK-2.3)

1. B BBICOKHIT COCY/T C pAaCTUTENHHBIM MACJIOM OJTHOBPEMEHHO BBICHITIAIA MHOKECTBO
- — -| ManeHbKHX METAIUIMYECKUX IIAPUKOB pa3zHOro paauyca r. [Ipoananusupyiite mporecc
_ - - | mnajeHUs UIAPUKOB B KUAKOCTU U OOBSICHUTE MOPSAIOK MX MajeHus Ha JHO. OTBeT

- | o0ocHyiiTe C TOMOIILI0 PU3NIECKUX 3aKOHOB U (POPMYIL.

- — —| 2. lIxuB MOXET BpamaThCsi BOKPYT CBOCH 3aKpETUICHHON TOPU30HTATh- vz
HO ocu 00’ 6e3 Tpenus. [log pykoif uMeeTcs InHeHKa, CEKYHAOMED, U

TaK>Ke IPY3UK MacChl M, KOTOPBIA MOKHO IIOJIBECUTh K HUTH, HAMOTAHHOW HA IIKUB. 24

[Tpennoxute npouenypy OnpeaeieHuss MOMEHTA HHEPIIMH IKUBA OTHOCUTEIBHO OCH

00’ c moMoIIBI0 UMEIOIUXCS MO/ PYKOH mpeaMeToB. OO0CHYNHTE MPET0KEHHYIO m

npoienypy ¢hopmyiaamMu, TO3BOISIOIMMHI BEIYUCIUTE TPEOYeMbIil MOMEHT HHEPIIUH.

@

3. Ilpu abcomoTHO yIpyroM COyIapeHUH JIBYX METAJUIMYECKUX IIAPUKOB C Mac-  zp, v, Vi
caMu My u My, TBUTABIIUXCS HABCTPEUY JAPYT APYTY CO CKOPOCTSIMH Vy U Vo, B — <)

MOMEHT Han00/Ib1Iero cOMMKeHUs! IApUKHU IBUKYTCS C OJTHOM CKOPOCTBIO Vj, ONPEAEIsIeMOM
3aKOHOM COXPAHEHMsI UMITYJIbCA |MyVy —MpVp|=(My +My ) Vg ¥ TOJIBKO MOTOM Pa3NETalOTCs B CTOPOHBI.
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2 2 2
mVvy©  mpv m+m, )V
[Tpu 5TOM KMHETUYECKasl IHEPTHUS MEHSIETCS Ha BEIUUUHY AE,, = 121 + 222 _(m 22) 0

W3noxure Balie MHEHHE O IMPUYUHEC U3MCHCHU A SHEPTHUU UIIU 00 ommbKax B 3alMCaHHBIX (bOpMy-
Jax.

>0,

4. IInacTUIMHOBBIN IIAPUK MAcchl M, JIETEBLINI CO CKOPOCTBIO V, CTAIKUBAETCS C BUCEB-
IIUM HETIOJIBHKHO CTepkHeM Macchl M u jumnHbI |, ciocoOHBIM BparaThest 6e3 TpeHHs
BOKPYI' TOPU30HTAIbHOM OCH, IPOXOAsIel yepe3 Touky nojseca O, HO He IPUINIIAET K
CTEPXKHIO, @ OTCKaKUBAeT OT Hero. OnpenennuTe 3aKOH COXpaHEHUsI KAKOW BEJTMYMHBI MOXK-
HO, @ KaKOM HEJIb3s UCII0JIb30BaTh IIPH COYJapeHUN: MexaHuueckoi aneprun? mnynsca? M
MomeHTa umnysbca? 3aluIInTe CBOE CYXKIACHUE O IPUYUHE COXPAHECHUS WM U3MEHEHMS |
KQKJIOM U3 ITUX BEJIIMYUH.

0)

5. B HauanpHbIi MOMEHT BPEMEHHU CTEP)KEHb MacChl M | uinHbI | ¢BOOOAHO Bpa-
nraeTcsi 6€3 TPEHHs C YIIIOBOM CKOPOCThIO my B TOPU3OHTAIBLHOM MIOCKOCTH BO- m m,l
KPYT 3aKpEIJIEHHOW OCH, MTPOXOASIIEH uepe3 ero kpai. [1o cTepKHIO MOXKET CBO- i
00/1HO G€3 TpeHHUs CKOJIb3UTh HaJleTast Ha Hero MyQTa Toil ke Mmaccel M. B Havasb-

HBIII MOMEHT My(Ta HaX0InUIach BOMU3M ocH BpalieHuss. HUKakuxX BHEITHUX CHJI B TOPU30HTAIb-
HOM m1ockocTu Het. [Ipoananusupyiite qBuxkeHre MyQThl, I3MEHEHNE KUHETUYECKON YHEPTHH,
UMITYJIbCa U MOMEHTA UMITYJIbCA CUCTEMBI CO BPEMEHEM U BBICKAKUTE CBOE MHEHUE O COXPAaHEHUH
9TUX BEJTUYMH WIH O MPUYMHAX X n3MeHeHus1. OO0CHYHTE CBOE CyKIeHIE HEOOXOAMMBIMU 3aKO0-
HaMH U popMyinaMu GUNKH.

6. DKCEpUMEHTATOpP OIMYCTHII TSDKENBIH MapuK, TPUKPETJICHHBIN K KOHITY MPY>KUHKH, B
BA3KYIO )KHJIKOCTh M pACKa4MBacT APYrod KOHEI IPYKUHKH B BEPTUKAJIbHOM HaIlpaBJie-
HUM C YaCTOTOM ®, B pe3yJIbTaTe Yero mapuK CoBepIIaeT KojaeOaHus 10 3aKOHY

x = Acos(wt+¢). [Ipx 5TOM 3KCIIEPUMEHTATOP 3aMETHII, YTO IIPH HEKOTOPOH 4acToTe

990
=~

g
gm
x

o= aMIUIATYJAa A KOJeOaHUi mapuKa B )KUIKOCTH OKAa3bIBAETCS CaMOM OOJIBIIION.

Hcxons u3 3TOTo OH caena BbIBOJ O TOM, YTO IPH TOH K€ 4yacToTe w; OyneT MaKkcH-
MaJbHOM M aMIUIMTYZAA CKOPOCTH mIapuka Vv = dx/dt . BeIckaxuTe CBOE CykeHue O MPaBUIBHOCTH
WJIM HENIPaBWJIBHOCTH BBIBOJIA, CAEIAHHOTO SKCIIEPUMEHTATOPOM. ECiu 3TOT BBIBO/I HEBEPEH, YKa-
JKUTE, KaK HaJI0 U3MEHUTh YaCTOTY © , YTOOBI MOJIYYUTh MAaKCUMAJIbHYIO aMITUTYAy CKOpocTH. OT-
BET 00OCHYHTE C MOMOIIBI0 PU3MUECKUX 3aKOHOB U (hOPMYI.

7. 'a3 3aka4aH 1oj JaBJICHUEM B TPEXJIUTPOBBINA CTEKISIHHBIN COCY/I, 3aKPhITAs
KpBILIKAa KOTOPOro uMeeT kianaH K, Belllyckaromuii raz B TOM ciy4ae, KOrjia ero
JIaBJICHUE JOCTUIaeT BEJIUYUHBI Py . FIMEIOTCS BEChI, IIO3BOJIAIONIME TOUHO U3MEPUTH
Maccy cocyzia ¢ Ta3oM; ropelika, O3BOJISIONIAs HarpeTh COCYA 10 OONBIION TeMIle-
paTypsbl, U TEPMOMETD, MO3BOJIAIOIINI U3MEPUTH €ro Temmeparypy. [Ipennoxure
IPOLEAYPY ONPEACIECHUS MOJIIPHON MacChl i Ta3a B COCYJE C IOMOIIBIO JaHHBIX

ycrpoiicTB. OGOCHYITE NMPEeAIOKEHHYIO PoIenypy GopMyiaMu, MO3BOJISIOIIMMU BEIYUCIUTD TPe-
OyeMblil pe3ynbTart.

8. TpI/I SKCIICPUMCHTATOPA HaYaJIM CIIOPHUTH O TOM, UTO NPOUCXOAHUT IMOCIIC HAIrPpCBaHUA Ira3a ¢ YU C-
JIOM €T0 MOJICKYJI, BEJINYHUHBI CKOpOCTCfI KOTOPBIX OTJIMYAKOTCA OT CKOPOCTH V; HC 60.1'[66, 49E€M Ha

Av =11w/c, TI€ CKOPOCTh V, paBHA MOJOBUHE CPEIHEN CKOPOCTH MOJIEKYJ TaHHOTO ra3a. [lepBrrit

YTBEPXKAAET, YTO YNCIIO TAKUX MOJIEKYJ IOCIIE HarpeBaHMsl ra3a yBEJINIUTCS, BTOPON — YTO HE U3-
MEHUTCS, & TPETUHA — YTO YMEHBIIUTCA. BhICKa)KUTE CBOE MHEHHUE O TOM, KTO U3 HUX npaB. CBoi
OTBET 00OCHYHTE ¢ TOMOIIBIO (PU3NIYECKUX 3aKOHOB U (hOPMYII.
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9. BrickaxuTe CBO€ MHEHHE M C TIOMOILBIO 3aKOHOB (PM3UKU O0BSACHUTE NPUYMHY TOTO, YTO
YBEJIMUYCHUE BBICOTHI N MIEYHOM TPYObI IPUBOIUT K YBEIIMYCHUIO IOTOKA BO3/1yXa, 3aTsATU-
h BaeMoro B JIBEpIY IE€YH U K JIydlIeMy ropeHHIo IpoB. OTBET 000CHYHTE MOTyUYECHHBIMU
BaMH (popMyllaMH TaKOi 3aBUCHMOCTH.

10. [IBa mprkaThIX JPYT K APYTY CIIOS TEIUIOM3OJISIIMOHHOTO MaTepHrasia
UMEIOT OJIMHAKOBYIO TUIOIIAIh S, HO pa3Hble KOA(D(DUIIMEHTHI TEII0NPO-

MOTOK ¢
1A 1 -1 S
BOJHOCTH y3 =1H-K~-¢c™ U 3, =2 H-K~-c~ U IPpONIOPLUHOHAIBHYIO UM Tefﬂa N I e
tonuHy | u 21 coorBercTBeHHO. Temmeparypsl ¢ pa3sHbIX CTOPOH paB- Wow
HBl Ty =400 K 1 T, =200 K (cM. pucyHoK). [IepBblii skcriepumeHTaTOp o T T
A\
CUMTAET, YTO TAK KaK TEIIONPOBOIHOCTh BTOPOr0 Marepuaia B 2 pa3a N

0O0JIBIIIe, TO OH MPOITYCKAET B 2 pa3a OOJIBIINI MOTOK TeIlIa, a TeMIIepa-
Typa CONPHKACAOLIEHCS IIOBEPXHOCTH CJI0EB paBHa T'=(T; +T,)/2. Bropoii skcriepuMeHTaToOp He

YBEPEH B 5TOM U CUHMTAET, YTO TEMIIEpaTypy T' HaJ0 CUMTATh 110 Apyroi popmyne T'=(2T +T,)/3.

CornacHsl 1 Bbl ¢ HUMM? Eciiu HET, TO npeuiokuTe NpoLeaypy peLIeHus, T03BOJISIONYI0 HAUTH
TeMneparypy T' M IOJIy4YHTe €€ 3HaUCHHUE.

3 cemecTp

IlepeyeHb KOHTPOIBHBIX 3aJaHUH M BOIIPOCOB /ISl OLICHKHU C()OPMHUPOBAHHOCTH
komnereHuu OIIK-1 (koutpoaupyemsrii nnaukarop OITK-1.1)

1. TTonoXUTENBHBINA TOYSUHBIH 3aps] (1 = +20 ¥ OTPUIATEIBHBIN TOYCUHBIH 3apsi/I
02 = —( HaXOAATCA B ABYX BEPILIMHAX PABHOCTOPOHHETO TPEYIOJIbHUKA C JIIIMHOU
cToposs! |. Yka3aTs npaBuiIbHOE HalIpaBleHHe BEKTOPA HATIPSKEHHOCTH E co3naH-
HOT'O UMM 3JIEKTPOCTATUYECKOTO OISl B TPETHEH BEPIIMHE 3TOTO TPEYroJIbHUKA (CM.
PHCYHOK):

ayl 6)2 B3 n4 m)s5 e6 x)7 38 w9 k10 ma)ll

M) 12

2. YkaxuTte YpaBHCHHE, BLIPAKAOMICC TCOPEMY Faycca B DJICKTPOCTATHUKCE!

a Ed§=&; § Edr:&; B) § EdS =0; r) §EdI =0:
) § ) ) )
S &€&y | &€&y S |

3. Ilo O6’bCMy mrapa € OJIMHAKOBOM BO BCEX TOYKAX INIOTHOCTHIO P = const pac- “ " "

npezeneH anekTpudeckuit 3apsj. [ap okpyxeH OECKOHEUHON IUAIEKTpUYeCKOod € ”
CpenIoif, MEIOLIEeH TUANEKTPUYECKYIO MPOHUIIAeMOCTh €. Ha pacctosiHuu I ot
LIEHTpa 111apa (3a ero npejaeaamMu) BEIUYUHA HAIPSHKEHHOCTH JIEKTPUUYECKOTO " "
MOJIsl, CO3JTAaHHOTO ATUM 3apsiioM, paBHa E. Eciiu moMecTuTh JaHHBIN 3apsiKeH- .
HBIH ap B BaKyyM (yOparh JAUIJIEKTPHK), TO TIOJIE C BABOE MEHBIIEH BETUUMHON " "
HanpspkeHHocTH E/2 Oynet HaOmrofaTbes B BaKyyMe Ha BIBOE OOJIBIIIEM PAaCCTOSIHUM 21 OT LIEHTpa
mapa. Yemy paBHa JUAJIEKTpUYECKask IPOHULIAEMOCTD CPebl?

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

4. Ha pucyHKe IOKa3aHa KapTHHA SKBUTIOTCHIIMATHHBIX JTHHUAN )
SJICKTPOCTATUYCCKOI'O ITOJIA 1 3HAUCHUA ITOTCHIMAJIa HA HUX. Ot- \
MedeHbl Toukd A, B, C u D. 3MeneHnne BeTMIuHBI CKOPOCTH B .
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[IEPBOHAYAIIBHO MOKOUBILIEKCS 3apsyKEHHOM YaCTULBI IO IEMCTBUEM AJIIEKTPOCTATHUECKOTO OIS
uMeeT HauOoJblIee 3HaUeHUe TIPU MePEeMENICHIUH YaCTHIIbL:

a) u3 touku D B Touky B;  6) u3 touku D B Touky C;

B) u3 Touku D B Touky A; 1) u3 Touku C B TOUky A,

5. BHyTpu He3apspKeHHOM 1O0JI0N MeTa- z T z . .
JMYECKON Cephbl MOMECTHIIN TOYSUHBIN \B“e /! e/ Egne=0 Esne
MOJIOKUTEIBHBIN 3JIEKTPUUECKUI 3apsi, 4 ~4q

s

CMECTHB €T0 U3 IeHTpa cephl, KaK Mo-
Ka3aHo Ha pucyHkax. Kakoii Oyzaer kap-
THHA CUJIOBBIX JIUHUH 3JIEKTPUUECKOTO a)
0JIs1 B BAKyyM€ BHYTPHU U BHE cepbl?

6. DnexTpuuecKoe moje co3JaHo TOUCYHbIMU 3apsiaaMu (i u (. Ecnu g1 = —(q, 4 4, 2
02 = +0, a pacCTOSIHHE MEX1Y 3apsiaaMu U oT (2 A0 Touku C paBHO @, TO BEK- S o L I
TOp HANPSDKEHHOCTH T0Jis B Touke C OPUEHTHPOBAH B HAIIPABJICHUM ... a d *4 3

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

7. Jlana cucteMa TOYCUHBIX 3apsI0B B BAKYyME U 3aMKHYTbIE IOBEPX-
HocTH S, S,, S; u S, . Uepes Kakylo MOBEPXHOCTh IOTOK BEKTOpa Ha-
HPSHKEHHOCTH 3JEKTPOCTATHUECKOTO T10JIs1, CO3aHHOIO ATUMU 3apsiia-
MH, paBeH —20/&;

a) S;3 0) S;5 B) Sy 1) Sy

8. B cpene, 3apsuKEHHOM paBHOMEPHO C
TUTOTHOCTBIO AJIEKTPUIECKOTO 3apsia

2 K)'I/ M® , IPOBEJICHBI YeThIpe chepruyecKre 3aMKHYThIE TIOBEPXHO-
ctu S, S,, S; u S, c o0mKM IEHTPOM H ¢ paguycamu I, =1m,
r,=2wm, r;=3mM u I, =4 M cooTBeTCTBeHHO. UeMy paBHO OTHO-
niesue @, / @, TIOTOKOB BEKTOpa HANPSXKEHHOCTH AJIEKTPOCTaTHYE-

CKOT0 IOJIsl Uepe3 MOBEPXHOCTH S, U S, paBHO:
a) 1; 0) 4; B) 16; r) 64;

9. Ilo o4eHb MPOTSHKEHHOH (MTPAKTHYECKN OECKOHEYHOH ) TUTOCKOW TTOBEPXHO-
CTH OY€Hb TOJICTON METaNTNYECKON MIaCTUHBI, (PparMeHT KOTOpPOi MOKa3aH
Ha PUCYHKE, C OJMHAKOBOW BCIOAY TOBEPXHOCTHOM IJIOTHOCTBIO

G = CONst pacnpeneneH NOJI0KUTENBHBIN d1eKTpuuecKuil 3apsaa. Ha paccros-
HUU I1 C OJIHOM CTOPOHBI MOBEPXHOCTU BEIMUYNHA HAMPSKEHHOCTH DJIEKTPH-
YeCKOT0 I0JIs1, CO3JaHHOTO 3TUM 3apsoM, paBHa E1. Ha paccrostauu I = 2rp
C JIpyroil CTOpOHBI TOBEPXHOCTH BEIMUYUHA HAIPSKEHHOCTHU paBHaA E). &, — 3J€KTpUYecKas IoCTo-

saHHad. [Ipu 3TOM pa3HOCTh BeTH4MH (MOJyJieil) HanpsbkeHHocTell £y — E1 paBHa:
o) o 20 4o o o 20 4o

8) =3 0) o5 B) == 1) ——; M) ——; ¢~ &) ——; 3) ——; W
2 2 0 o 2 2 o 2

10. Ha pucyHKke moka3zaHbl 5KBUMIOTEHIIMATIBHBIC TUHUU AJIEKTPO-

CTaTUYECKOTO MOJIS ¥ 3HAUCHHS MTOTeHIMaia Ha HuX. CBOOO - enegpo"'
HBIN AJIEKTPOH, TOKOUBIINNCS IEPBOHAYAJIBHO B TOUKE P, yKa- PR
D g -

3aHHOW Ha PUCYHKE, HAUHET JIBUTAThCS B HAIPABJICHUU:
a) A; 6) B, B C; r) D,

58 4B 3B2B1B ' -1B-2B-3B-4B-3B
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IlepeyeHb KOHTPOJIBLHBIX 321aHUI U BONMPOCOB /1JIsl OLIEHKU ¢()OPMUPOBAHHOCTH
komnerenun OITK-1 (kouTponupyemslii unaukarop OIIK-1.2)

1. Ha ToHKui MeTAIUIMYECKUN JUCK paguyca R 1OMECTUIN MOJI0KUTENbHBIN dJ€K-
B R

Tpuueckuii 3apsy (. Ha pucyHnkax yka3zaHbl 3aBUCMMOCTH IIOTEHIIMANA () U TIOBEPX- @_,
HOCTHOM IJIOTHOCTHU 3aps/ia G B 3aBUCUMOCTH OT PAcCCTOSIHUS I JIO IIEHTpA JUCKA. r

¢ ¢ c D [TpaBUIBHBIMY 3aBUCHUMOCTSIMH OyTyT:
ﬁ\ r I I\r | r r
0 R 0 R 0 R 0 R a) A-B; 0) A-T; B) b-B; r) BT
A) B) B) )
2. ITonoXuUTeNbHBINA 3apsi +( MOMECTHIIN Ha YeIUHEHHBI METAJUIMYECKUN ” e,
map paauyca R, okpyxeHHbII 0ECKOHEUHOM 0OIHOPOTHON AUINEKTPHUUECKON R o DA~ €
Cpeloi ¢ IUDJIEKTPUUECKOM IPOHUIIAEMOCTBIO €. Pa3HOCTh OTEHIMANIOB Pa — +q 7
®o B TOYKE A Ha IIOBEPXHOCTH wapa (Ha wape) u B Touke O ero uenrtpa 0y-  “ MeTa””ﬂm;eKTpM’,;
JIET paBHa: a) +L2; 0) +L2; B) +L2;
4rg,R 4dree,R 167¢,R
b 0 g ) ) e )
167eg,R 4re,R 4dree,R 167¢,R 167eg,R

3. Ilimockwmii 3apsiKeHHBINA KOH-

JIEHCATOP C 3apsaoM ( Ha Me- A 4B 1\ 1\ ©) f 2 l
TAJTMYECKUX 0OKIIaIKaX 3amo- e e I e B e L I e e e
HEH JUDJIEKTPUYIECKON Cpe/ioi ¢ @/ g?,)// @ P @/‘ B
JIUAJIEKTPUYECKON POHUIIAEMO- =1 l- $_q = 1\ =f-f~9 =="-"=a == =79
CTBIO & =2 ¥ HaXOAUTCA B Ba- P P
KyyMe. Boibepure pHCYHOK ¢ MPaBHIIBHBIM HAMPABICHHEM JIMHHIT BEKTOPA MOISPH30BAHHOCTH P
4. DIEKTPUYECKOE MOJIE CO3AaHO 3apsioM (|, TOMENEHHBIM Ha TUIACTUHBI -
R

IJIOCKOTO KOHJEHCAaTopa. UTO MOKHO CKa3aTh O 3HAKE MHTErpaa mE -df or |
g+ ++ ++ ++

HaIpPsHKEHHOCTH 3TOT'O IOJIS 110 3aMKHYTOMY KOHTYPY, IIOKa3aHHOMY Ha ! }
PUCYHKE HITPUXOBOM JIMHUEHN (YKaKUTE MPAaBUIBHOE YTBEPKACHUE):

a)[ﬁédr>o; 6)[ﬁI§df‘<0; B)[ﬁEdrzo; r)[ﬁEdr:oo;

1) HEJIOCTaTOYHO JaHHBIX

5. BI[OJ'IL OUIMHAPHUYICCKOr0 MCTAJUIMYCCKOTI'O IMPOBOJAa paanyca r, Y4aCTOK KOTOPOIr'O JJIMHBI L

HMECT COIIPOTUBJICHUEC R, CO31aHO CTOPOHHEC CTAHMOHAPHOC SJICKTPUYICCKOC I10JIC C

Hanpsbk€HHOCThIO E. Onpenenute u ykaxure GopMyiTy AJs IMIIOTHOCTU TOKA, BBI3BAHHOTO 3THM
7r°RE 7r’E . EL . 7r'R . LR

. -=—, 6 -: , :—’ = ; :—’
nonem:  a) J 3 ) ] nL B) J R r) J EL n ) 7E

€) Ipyrou OTBET;
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6. JIBa OTHOPOAHBIX IIMJIMHAPA U3 OJWHAKOBOTO MaTepraia IMoIKIF0UCHBI Mapaiesib-
HO K HCTOYHHKY TIOCTOSIHHOTO HarpspKeHust. UTO MOKHO CKa3aTh O COOTHOIICHHH Me-
Ky BEJIMYMHAMH TUIOTHOCTEH TOKA B IHIKMHAPE A U B IIIHHIpEe B?

a) ja< g 0) ja=1Is B) jr> s I') HCXO/Is U3 PUCYHKA, HEJIb3s CKa-

3aTh ONpPEACIICHHO (HaJ0 3HAaTh TOYHOE COOTHOIICHHE MEXKTY JUTMHOM M TUIOIIAIbIO ITUIMH/PA).

7. B HEKOTOPO# 3aMKHYTOH IIENU CYIIECTBYET yUaCTOK,

COCTOSILUN U3 TPEX PE3UCTOPOB, COCTUHEHHBIX % B ‘3 OM‘ C fl OMH(D
nocineaoBarenbHo. B Toukax coequnenus pesuctopoB A u C ®-2B ©=5B

A
U3BECTHBI IIOTEHIUABI @, U @ (cM. pHc.). PasHocTh ¢
HNOTEHIUATIOB (P-(, PaBHA... a)—4,2 B; 0) 7 B; B) —7 B; r) 4,2 B;
8. B anektpuyeckoii cxeme, MOKa3aHHOM HAa PUCYHKE, P

R,=R;,=R,=100mM, ¢ =10B, ¢, =20B, ¢, =30B. Buyrpennue ]
COIIPOTHUBIICHHS] ICTOYHUKOB TOKA paBHbI HYI10. Haitgure moaxoasimii 6T R, 'ﬁ‘
3aMKHYTBIA KOHTYp LIEIH U ONPEACIIUTE HANPABICHUE U CUITY TOKA, ; —
IPOTEKAIOILETo Yepe3 pesucTop R,, eciu yepes pesucrtop R, mporekaer TOk 2 A clipaBa HajeBo, a

yepes pe3uctop R, mpoTekaer Tok 2 A CHU3Y BBEPX.

a) 1 A; cipaBa HaneBo;  0) 1,5 A; cnpasa Hasieo;  B) 0,5 A; cipaBa HaJIeBO;
r) 1 A; cneBa nanpaBo; 1) 1,5 A; cineBa Harpaso;, e) 0,5 A; cipaBa HaJIEBO;
) TOK PaBeH HYJIIO;

9. Ha pucynke u300pakeHbl CEYeHHs IBYX MapaljlesIbHbIX MPSIMOJIHU-

I

I
HEWHBIX JUIMHHBIX IPOBOJHUKOB C OJJHOHAIIPABIECHHBIMH TOKaMH, IPU- g I é}z
geM |, =21, . Unayknus B MarHuTHOTO MOJIst 9TUX TOKOB paBHA HYIIO b, ¢ d
B HEKOTOPOI TOYKE y4acTKa: a) a; 0) b; B) C; r) d;

10. ITo nByM mapansienbHbIM OPSIMbIM OECKOHEUHBIM TPOBOIHUKAM TEKYT TOKH  __ -
OJIMHAaKOBOM BeJIMYMHBI | Tak, Kak Moka3aHo Ha pucyHke. YeMy paBHA HHIYK-
1I1s1 MAaTHATHOTO T10JIsI, CO3JaHHOI0 TUMH TOKaMu B Touke O Ha OJIMHAKOBBIX
paccTosiHUSX b OT 000MX TPOBOHUKOB:

Mol Mol Ml . Mol Mol Mol . :
B=~—; 0)B==—; B=~—"; B= ; B= ; B=~—; 0;
VB=Tp OB=5y WB=Am N By OBy W

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (MJIM) BONPOCOB JIsl OCHKH C(hOPMUPOBAHHOCTH KOM-
nereduuu OIIK-1 (kourposupyemsiii nnaukarop OINK-1.3)

1. TToTeHuman 3eKTPOCTATUIECKOTO MOJIS Ha MJIOCKOCTU Xy 337aH (GOopMyIoil ¢ =kxy , T1e
k =1B/m? . HapucyiiTe kapTHHY CHJIOBBIX JHHMIA J€KTPOCTATHIECKOTO MO B 001acTH X >0, y > 0.
OTtBet 000CHOBaTh U MOATBEPAUTH (GOPMYIIAMHU MM 3aKOHAMU (PU3UKH.

2. Ha nutockocty Xy IOKa3aHa KapTHHA SKBUIIOTEHIMAIBHBIX TIOBEPXHO-
CTEH AIIEKTPOCTATUYECKOTO MOJIsA, B KOTOPOM HaXOAUTCS CBOOOHAS MOJISIP-
Has MOJIEKYJIa ¢ 3apsanaMu +( U —( Ha KoHLax (cM. pucyHok). [Ipoananu-
3UpyiTE JanbHeHIIee OBEeIeHHE MOJIEKYJIIbl U BBICKQXKHUTE CBOE€ MHEHHUE O
TOM, KaKo€ I10JIOKEHUE OHA MOKET IIPUHSTH U B KAKOM HaIPaBJICHUU

y 48 38 28 B
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JOJIKHA JIBUTATHCSI U 110 KakuM mipuuuHaM. OTBeT 000CHOBATh U OJATBEPAUTH (DU3HMUECKUMHU 3aKO-
HaMu U hopmynamu hopmyaMu.

3. JIMHUH HATIPSHKEHHOCTH E 3JIeKTPOCTATHYECKOTO MOJIS MOTYT Me- v aBaw a
HSThH HalpaBieHUE Ha IUIOCKOM rpaHuIle JBYX MACaTbHBIX AUAJICKTPH- e W ////
YECKUX CpeJl C TUDIEKTPUYECKUMHU IPOHULIAEMOCTSMH & U &, , KaK —

MOKa3aHOo Ha pucyHKe. [loxosxee sSBICHUE HAOIIOIAETCS B ONITUKE TIPH & E}{ // / ST
TIPOXOKJICHHH CBETOBOT'O JTyda 4epe3 IPAHMIY JBYX IIPO3PAUHBIX CPEl SIEAEAR A
(3aKOH MpenoMiieHus ). BbICkakuTe cBOE CYKJIEHHE O CIIPABEJIMBOCTU HUCIIOIb30BAHUS ONITUYECKO-

r'o 3aKOHa IIPEJOMJICHHUS B JaHHOM citydae. Mcnosb3ys ¢pu3ndyeckue 3aKoHbl M IPUHLIUIIBI, HAWIUTE
CBSI3b (3aBUCHMOCTB) MEXKAY yYIJIaMHu 6, U 6, B 3aBUCUMOCTH OT BEIMYMH JAUDIEKTPHUUECKUX MIPO-

HHULaeMocTell & U &,. OTBeT 000CHOBATh U MOATBEPAUTH (HPOPMYJIAMH.

4. ITo TOHKOI OECKOHEYHO JUTMHHOM IMWIMHAPUYECKOM MOBEPXHOCTHU paauyca R paBHOMepHO ¢ mo-
BEPXHOCTHOM IUIOTHOCTBIO G PACIpPENEIICH dIEKTPUUECKU 3apsay. [pyrue 3apsaasl OTCYyTCTBYIOT.
OOBscHUTE, KaK HAWTH 3aBUCUMOCTb ITOTEHIMAJIa 3JIEKTPOCTATUYECKOI0 TOJISL (¢ OT PACCTOSHUSA [
JI0 OCH JJAHHOM MOBEPXHOCTH, €CIIU U3BECTHO, YTO BEJIMYMHA ITOTEHIMAIA HA OCU LUIMHAPUYECKON
MIOBEPXHOCTH paBHA ¢, . [IpuBeanTte popmyiry 3Toii 3aBUCUMOCTH M TTOCTPONTE IPUMEPHBINA TpaduK

3aBUCHMOCTH ¢ =¢(r) IpH 0<r<co.

5. Kimrou K nepeBoadar u3 nosoxxkenus “1” B nosnoxenue “2”, 3aMmpikas oOKJIagku 3apsa- R |§
nuBierocst ot ucrounnka JJ[C € konzneHcaropa ¢ EMKocThi0 C uepes ConpoTUBIEHUE
R. Kak MOXHO BBIYHCIIUTH TOK, TEKYIIUH yepe3 koHaeHcaTop? Kak 3ToT Tok Oyzner 3a- e
BUCETh OT BpeMeHu? Hapucyiite npumepHslii rpadyk 3aBUCUMOCTH 3apsi/ia Ha KOH/IEH- ]—| —
caTope U TOKa, TEKYLIEro Yepe3 KOHAEHCaTop, OT BpeMeHU. OTBET 000CHOBATh U MO/I-

TBEPIUTH (popMyIamH.

6. IIpaBuiIbHO 11 M300paXKEHBI IMHUY HANPSDKEHHOCTH E onekrpocrarude- . . | q
CKOTO TI0JIS B IJIOCKOM 3apsibKeHHOM KoHzeHcarope? Eciu ma, To yemy pas- T 11
Ha [UPKYIIHSA BEKTOPa E MO MPSIMOYTOJIEHOMY KOHTYPY, H300paKCHHOMY ] _"“_""“i_"(;“"
Ha PUCYHKE ITPUXOBOH JIMHUEH, U HE HAPYIIAET JIM MOJyYSHHBIH pe3yIbTaT

TeopeMy o IUpKyIsituu E ? Eciiu HeT — TO Kak MpaBuiIbHO HapucoBaTh tuHuU E ? OTBET 060CHO-
BaTh U MOJATBEPIUTH (HOPMYITaMH.

my
<

7. B dKCIIEpUMEHTE NEPBOHAYAIBHO HE3APSIKEHHbBIN METATNYECKUI 0 eTann
crepsxkenb ACB mogHocaT K 3apskernomy teny (1). Tloce atoro . A:jB

cTepeHb pasznerstoT Ha 1Be yactu AC u CB, KoTopble pa3ensioT, 1 c
HEPEHOCST pa3/ieNeHHbIe YaCTH Ha OYEHb OOJIBIIOE YalleHHe OT 3a-  2) merann \ MeTann
pskeHHoro Tena (2). BeickakuTe cBoe MHEHUE O TOM, KaKOU JTOJKHA Pt +C Cll B

OBITh Pa3HOCTD MMOTCHIUAJTIOB @ —¢g B TOUYKAX A uB nHa KOHIIax

CTCPIKHA 10 pasACIICHUA (BCpXHI/Iﬁ pI/ICYHOI() H TIOCJIC Ppa3ACJICHUA U ICPCMCILICHHU A (HI/I)KHI/Iﬁ pu-
CYHOK). OHpe,[[eJII/ITe MPUYUHBI BO3MOKHOT'O USMCHCHUS BCIIMUUHBL @p —@g HWIIM OTCYTCTBUA 3TOI'O

u3MeHeHus. OTBeT 000CHYHTE (PU3MUECKUMH 3aKOHAMH U IPUHIIUIIAMHU.

8. Mex 1y MIacTHH MJI0CKOT0 KOHASHCATOPa, TOJKIIOYEHHOTO K MCTOYHUKY TTOCTOSTHHON s
OJ1C &, HaxoauiICs OJHOPOIHBIN TUAAEKTPUK C JUIIEKTPUUECKON MPOHUIIAEMOCTBIO €. e
I[Tpu 3TOM EMKOCTBH TAKOTO 3aMOJHEHHOTO KOHIeHcaTopa Oblia paBHa C. Beickaxwure coe (LI,
MHEHHUE O TOM, OY/IeT JIM TUAICKTPUK BBITAIKUBATHCS DIEKTPUUYESCKUMH CUIIAMH U3 KOH- 1
JIeHcaTopa Wi HET, U KaKylo paboTy HaJl0 COBEPIINUTh, YTOOBI YAAIUTh AUDICKTPUK U3
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KoHzeHcaTtopa? OTBeT 000CHOBATH C MOMOIIBIO (PU3UYECKHX 3aKOHOB U MPUBECTU POPMYITY A
TaKo# paboThI, BRIPAXKEHHYIO Yepe3 Benu4uuHbl &, C U €.

9. DkcniepuMEHTATOP MPOTAHYII ABA TOHKHUX MapasiedbHbIX MPOBOJIA HA 1\ =
MaJIOM pacCcTOsiHUM | JIpyT OT Apyra u MpOIyCKaeT Mo MPOBOIaM TOKU B [
pa3HbIX HaNpaBIEHUAX, KaK MOKA3aHO HA PUCYHKE, CYUTAsl, YTO pa3HOHA- L >l

IIPABJICHHBIE TPOBOJHUKY C pa3HOHANPABICHHBIMU TOKAMU IIPUTSIHYTCS

JPYT K APYT'Y ¥ MOXKHO, 3Hasl UX Maccy U CHIIy IPUTSKEHUs, HAUTU BpeMsl, 32 KOTOPOE MPOBOAHUKH
COMKHYTCS M TOKU MCUE3HYT. BrICKa)kuTe CBOE CyX/I€HHE O MPABOTE MM OIIMOOYHOCTH 3aKITI0Ye-
HUS dKcniepuMeHTaropa. OG0CHYHTE CBOM BBIBOJIbI C IIOMOLIbIO (PU3MUECKUX 3aKOHOB, M € IOMO-
b0 hopMyn onpeenuTe BeIHUNHY U HAallPaBICHUE CHJI, ICHCTBYIOMINX HA €AUHUILY JJIHHBI IPO-
BOJIHUKOB.

10. Ha rmaako#t TOpu30HTaIBHOM MTOBEPXHOCTH PSIOM JISXKAT JBa OJIH- 7 7
HAKOBBIX BUTKA C OJMHAKOBBIMU I10 BEJIMYMHE U 110 HAIIPABJICHUIO TO- Q CD
kamu |. Brickaxkute cBoe MHEHHUE O TOM, Kak Oy1yT B3auMOJIeHCTBO-
BaTh JIPYT C IPYTOM 3TH TOKHU: ACHUCTBYIOT JIU MEKLy HUMH CHJIBI TIPU-
TSOKEHUS? OTTAIKUBAHUA? CUJIbI B3aUMOJCHCTBHS paBHBI HYM0? OTBET HE00X0IUMMO 000CHOBATH C
MOMOIIBI0 (PU3HUYECKUX 3aKOHOB U (hOPMYIL.

IlepeyeHb KOHTPOJILHBIX 321aHUH U (UJIM) BONIPOCOB /JISA OlleHKU C)OPMHUPOBAHHOCTH KOM-
nerennun OIIK-2 (konTposmpyemblii ungukarop OIK-2.1)

1. CMmemaHHbIN Ty4OK 3JIEKTPOHOB U MOJIOKUTENIBHO 3apsKEHHBIX HOHOB BOJIOPOAA, ABUKYIIUXCS
B IUIOCKOCTH PUCYHKA C OIMHAKOBOM CKOPOCTBIO, BJIETAET B MAaCC-CIIEKTPOMETPE B MEPIEHINKY-
JSIPHOE MarHUTHOE I0JIe, MHAYKIUS KOTOPOTO HaIlpaBJieHa 3a INIOCKOCTh pucyHKa. [1o kakum Tpa-
EKTOPHM JIBH)KYTCS YaCTHUIIbI B 3TOM I10JI€ (BBIOEpPHUTE PABUIIbHBIN PUCYHOK):

a) | jMOHbI 6) :y B) :EB?KTPOHI:I H o AMEKTPOHBI
nysok) nysok ) Ny4oK; \ nysok, )
| 3MEKTPOHHI | SMEKTPOHLI ! WMOHbI 1 MIOHbI

2. HepensaTUBUCTCKAS YacTHUIIA C DIIEKTPUYECKIM 3apsiIoM (| TBUIKETCS C T0-

CTOSIHHOM CKOPOCTBIO V BJIOJIb NIPSMOM JINHUH. B Kakoi U3 yKa3aHHbBIX Ha 5 3 4
PUCYHKE TOUCK, HAXOSAIINXCS Ha OMHAKOBOM PACCTOSIHUM OT Touku O T110- . :
JIO’KEHMSI YaCTHUILIbl, BETMYMHA UHAYKIIMHM CO3/IaHHOTO €€ JBUKEHUEM Mar- 1 09 5
HUTHOTO TOJIA OyJeT UMETh HAaUMEHbBIIIee 3HAYCHUE: q
a)BTouke 1 6) B Toukax 2 u 4 B) B TOuke 3 r)BToukax l u 5

1) B TOUKE 5

3. Psaytom ¢ GeCKOHEUHBIM MPSMBIM ITPOBOTHUKOM C

TOKOM |1 pacmosioxeH KpyroBoi BUTOK € TOKOM l». 1 1 1 1
VYKaxxuTe npaBUIbHOE MOJIOKEHUE BUTKA C TOKOM, B O O G N AN
KOTOpOE OH Oy/IeT MOBOPAYMBATHLCS MO IEHCTBHEM Iy I 15 1>
MardUTHBIX CHII: a) 6) B) r)

4. Kakas U3 mpuBeIeHHBIX HIDKEe Qopmyn BeIpaxkaeT 3akoH Dapajaest s DJIEKTPOMArHUTHOW WH-
JyKIu?

2
a) g=J'ECT0pdf; 0) 8:_%£Ed§; B) e=1(R+r); 1) zgi :Z:IiRi ;
1
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5. I1-o6pa3Hast pamKka pacroiokKeHa B TOPU30HTATLHOM MII0OCKOCTH, HE UMEET

COTIPOTHBIICHHs M HAXO/IUTCA B OCTOSHHOM OJIHOO/IHOM MAarHUTHOM 1olie, | @ 7% ‘i mR o7
JMHUAW UHIYKIMA B KOTOpPOTO MepreHANKYISPHBI K TNIOCKOCTH PAaMKH U v
HAIPAaBIICHBI 32 IJIOCKOCTh pUCYHKA. [10 pamke 0e3 TpeHHsI MOKET JIBUTATHCS
nornepeyHast nepeKiaanta ¢ Mmaccoi m, puuoi | u conporusneruem R. [lepeknaauny TOIKHYIH
BJIEBO C HA4YaJIbHOU CKOpOCcThIO V. [Ipu 3TOM 110 3aMKHYTOMY KOHTYpY, 00pa30BaHHOMY PaMKOil U
nepeKsIalnHON Oy/IeT MPOTEeKaTh HHIYKIIMOHHBIN TOK, BEJTMYNHA KOTOPOTO CO BPEMEHEM ....... u
KOTOPBIA 00TEKAeT KOHTYD ....... (BpIOEpHTE TPABIIIBHOE YTBEPKICHUE):

a) YMEHBIIIAETC .... TIO YaCOBOW CTPEIIKE; 0) yMeHbIIaeTCs ...... MPOTHB YacOBOW CTPEJIKH;
B) BO3pacTaer ...... 10 YaCOBOM CTPEIIKE; T') BO3pACTaeT ...... MPOTHB YaCOBOW CTPEJIKH;

1) HE U3MCHSETCS ... 110 YaCOBOM CTPEIIKe;  €) HE U3MEHSETCH ...... IPOTHUB YaCOBOW CTPEJIKH,

6. I3 MeaHOM IPOBOJIOKU CAENATH 3aMKHYTHII a 6

KBaJpaTHbIA KOHTYP U IOMECTHUJIN €r0 PSIOM C
] TPSMOJIMHEHHBIM TOKOM, MPOTEKAIOIINM Tapal-

JIEJIBHO CTOPOHE KBaApaTa, Kak OKa3aHo Ha JIEBOM v &> e

pucyHke. Boibepute npaBuibHOE HampaBlieHue cuil AMIepa, IeUCTBYIOIINX Ha KOHTYP,
KOIJla BEJINYUHY CHJIBI TOKA HAUMHAIOT MEUIEHHO YMEHBIIATD.

q«B r
éiee Ll v orl,

7. B anexTpuyeckoM Kojae0aTeIbHOM KOHTYpe C MHAYKTUBHOCTBIO L, éMkocThio C 1 R c
pe3uctopoM R mpoucxoastT cOOCTBEHHBIE 3aTyXalOMINE IIEKTPUUECKHUE KOJIeOaHus ¢ ﬁ/}]
4acToToOi ® U ¢ Kodpunpentom 3aryxanus B. Ecnu Benmuunny émkxoctu C yBenu- L

YHUTh NIPU HEU3MEHHBIX BeldnunHax R u L, To (BbIOepuTE MpaBUILHOE YTBEPKACHHE):

a) ® yMeHbImaercs, 3 He MeHsieTcs; 0) ® yMeHbIIaeTcs, 3 pacTeT; B) ® PacTeT, 3 He MEHsEeTCs,
I') ® HE MEHseTcs, 3 yMEHbIIaeTcs; 1) ® pacTeT, B yMeHbIIaeTcs;  €)  He MEeHsIeTcs, 3 pacTer;

8. BriGepuTte mpaBUiIbHYIO (POpMYITY IUKINYECKOH YaCTOTHI (O IPH Pe30- R ¢

HaHCE TOKa B KOHTYpE, N300pa’KEHHOM Ha PUCYHKE I:'Ejﬂ_,\,ﬂ :80 cos it
6 _ -

9. BemuyMHa MHAYKIIMH MATHATHOTO MoNs B Mex 1y momocamu Haun-

HAeT paBHOMEPHO pacTH co BpeMeHeM. [Ipu aToM (BeiOepuTe paBmIlb- W\ ) E
HOE YTBEPKICHUE): ’

a) BO3HMKAET AIEKTPUUECKOE M0JIe, CUIIOBBIE JMHUHA KOTOPOTO 00pa3yloT KPYIrH ¢ OChIO, COBIIA-
JAIOUIEN ¢ OChIO DJIEKTPOMAarHuTa

6) BO3HHMKAET HIEKTPHUECKOE MOJIE, CHIIOBBIE THHHU KOTOPOTO TapajliebHb! THHIAM B

B) BO3HHUKAET JIEKTPHUUECKOE MOJI€, CUIIOBBIE INHUM KOTOPOrO HAIPaBJIEHBI 110 PaJycaM OT OCH
AJIEKTPOMAarHuTa

1") B CJIydac paBHOMCPHOI'O pOCTa B SJICKTPHUYCCKOC ITOJIC BOSHUKATh HC MOKCT

10. Kakue u3 npuBeieHHBIX HUXKe B AU(depeHnnanbHoi popme ypaBHeHul cucteMbl MakcBenia

3amucaHbl ¢ OMMUOKON (HEBEPHO):
1) rotl?:%B; 2) rotl§=%3+]; 3)divD=p; 4) divB=0:

a)lud4;, 06)2u3; B) l u3; r)3u4,; n)2udé; e)lu2;
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IlepeyeHb KOHTPOJIbHBIX 32/1aHUI U (MJ1H) BOMPOCOB /IJIsl OLEHKH ¢C(hOPMUPOBAHHOCTH KOM-
nerenuu OIIK-2 (kouTposmpyemslii unaukarop OIIK-2.2)

1. B anexTpuyeckoit cxeme, MoKa3aHHON Ha PUCYHKE, £
R,=R;,=R,=100mM, ¢ =10B, ¢, =20B, ¢, =30B. Buyrpennue ]
COIIPOTHUBIICHHS] ICTOYHUKOB TOKA paBHbI HYI10. Haiigure moaxoasimmi T Ry R,

~ 3 1
3aMKHYTBIM KOHTYp LENH U OMPE/eNIUTE HAPaBJIeHUE U CUITY TOKa, =
IPOTEKAIOILETo Yepe3 pesucTop R,, eciu yepes pesucrtop R, mpoTekaer TOk 2 A clipaBa HajeBo, a

yepes pe3uctop R, mporekaer Tok 2 A CHU3Y BBEpX.

a) 1 A; cpaBa HasteBo;  0) 1,5 A; cipaBa HanteBo;  B) 0,5 A; cripaBa HaJeBo;
r) 1 A; cneBa nanpaBo; 1) 1,5 A; cineBa Harpaso; e) 0,5 A; cpaBa HaJIEBO;
’K) TOK paBeH HYJIIO;

2. Ha pucyHke n300pakxeHbI CEUEHUS JIBYX MapaJUICTbHBIX MPSIMOJIH-

1

1
HEWHBIX JJIMHHBIX TPOBOJHUKOB C OJJHOHAIPABICHHBIMU TOKAMH, IIPU- g I é}z
geM |, =21,. Unayknus B MarHuTHOTO MOJISt 9TUX TOKOB paBHA HYIIIO b, ¢ d
B HEKOTOPO# TOYKE y4acTKa: a) a; 0) b; B) C; r) d;
3. Ilo ABYM napajuienbHbIM NPSIMbIM OECKOHEYHBIM POBOJHUKAM TEKYT TOKM . o
OJIMHAKOBOM BeMMYMHBI | Tak, Kak Mmoka3zaHo Ha pucyHKe. UeMmy paBHA UHIYK- Ol b
1M MATHUTHOTO MOJISL, CO3JaHHOI0 STUMU TOKaMHU B Touke O Ha OJIMHAKOBBIX b ]

—_—— .

paccTosiHuSX D 0T 000MX TPOBOIHUKOB:

Mol Mol Ml Mol Mol Ml :
B=~—; 0)B=="—; B=~—"; B= ; B= ; B=—; 0;
VB=Tp OB=5p WB=Am N By OBy

4. Tox | B ipsiMOM OECKOHEYHOM MPOBOJAHHUKE TEUET MPOTUB OCH Z. DIEKTPOH C
3apsoM -e, HaXOJSIIMICS Ha OCH Y Ha pacctosiHuu b ot Havana koopauHar O,
JBUKETCSI CO CKOPOCTHIO V' B IPOTUBOIIOJIOKHOM HalpaBJI€HUH (CM. PUCYHOK).
YeMy paBHa IPOEKLIMs HA OCb Y MAarHUTHOW CUJIBI, IEHCTBYIOIIEH Ha 3JIEKTPOH CO
CTOPOHBI TOKA:

poelv poelv poelv Koelv
)R =" OR=-T ®R-—, DRy MR

5B IMPOCTPAHCTBEC MCKAY KOAKCUAJIIBHBIMU AJIMHHBIMHA TUJIWMHAPUICCKUMHU KAaTO-

esl]

JIOM ¥ aHOJIOM CO3JaHO OJHOPOJHOE MarHUTHOE 1moJjie B, mapanienpHoe UX OCH. aron
Mexay aHOAOM U KaTOJIOM MPHIIOKEHO MpsiMoe HanpsbkeHue U , mpuBosiee K
MOSIBJICHUIO aHOJHOTO ToKa | B 1ienu. BeiOepurte npaBUiIbHOE YTBEPKACHHE:

a) BenMurHA TOKa | opmHAKOBa MPH JIFOOBIX 3HAYEHUAX WHIAYKITUH MAarHUTHOTO
moist B

0) ¢ yMEHBIIIEHUEM BETUYMHBI HHIYKIIMA MAarHUTHOTO Toyisi B BenmmumHa Toka |
MOHOTOHHO YMEHBIIIAETCS;

I
B) C POCTOM BEJIMYMHBI MHAYKLIUN MarHUTHOTO noyisi B BennuunHa Toka | Heor- A —
pPaHUYEHHO BO3PACTAET; U
r) BeJIMuYMHa ToKa | mpu HEOONbIINX 3HAYEHUSX UHIYKIIMH MarHUTHOrO nosst B g

IMMOCTOsAHHA, a4 3aTEM HAYNMHACT MOHOTOHHO YMCHBIIATLCA 10 HYJIA C pOCTOM B ;

6. Ha pucynke nokasaHsl JMHUH BEKTOpa HAMPSHKEHHOCTH H MarHuTHOro no- . . i
o ” 1
JIs1 Ha TUIOCKOM rpaHuIle IBYX OJTHOPOJHBIX MAarHETUKOB C MATHUTHBIMU TIPO- L, ]/ v ]

HULIAEMOCTSIMH 1 =3 | W = 2. [Ipoeknuu 3Toro BEKTopa Ha HOPMaJIbHOE Ha- uz/q/ D
wAH, -
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IIpaBJICHUE N K IPAHMIIEC C PA3HBIX CTOPOH OT I'PaHULBI paBHBI 1, U Ho,. TOKH IPOBOAUMOCTHU Ha
TpaHMIlE Cpel OTCYTCTBYIOT. Uemy paBHa BenuuuHa Hop, ecnu Hip =4 A/m?
a) 1 Am 0) 1,5 A/m B) 2,67 A/M r)4 A/M n) 6 A/m €) Ipyrou oTBeT

7. I1o 3aMKHYTOMY IIPOBOJISALIIEMY KOHTYPY T€UET TOK, BETUYHMHA KOTOPOTO
MEHsETCS co BpeMeHeM {, kak rmokazaHo Ha rpaduke. Onpeaenure U yka-
JKUTE BETMYMHY MHIYKTUBHOCTU KOHTYpA, €CIu Bo3HUKaromas B Hem DJ1C
CaMOUHIYKIIMU UMEET BEeJIUUUHY 2 B:

a)lTu; 6)2Tm; B)3Im; 1)4lH; n)6Ilm e)8Im x) 120k

8. Jlyist 3JIeKTpUUYECKOT0 KOJIeOaTeIbHOTO KOHTYpa U300paykeH rpaduk
COOCTBEHHBIX 3aTYXaIOLINX KOJICOAHUH 3JIEKTPUIECKOTO 3apsiaa Ha KOH-

neHcarope, onuchiBaeMslit ypasuenuem q(t) = Ae ™ sin(mt +¢) (om.

pucyHok). Onpeaenure BEIMYUHY JIOTapu(MUYECKOTO JICKPEMEHTA 3aTy-
xaHus konebanuii 0 (Jjorapudm OTHOLIECHUS aMILTUTY/IbI B HAYaJIbHBIH
MOMEHT BPEMCHHU K aMILTUTYIE Yepe3 TIepro):

a)0,25; 0)1; B)0,333; 1)0,167; n) 0,5; e) 0,667;

9. Ilpu pazomkuyToM Kitode “K” nukinyeckas 4actora COOCTBEHHBIX 3aTyXalo- K R c
MUX KoJieOaHW B KOHTYpe, N300paXEHHOM Ha PUCYHKE, OIIpeessiiach HapameT-
pamu @, =1//LC n p=R/2L. Kurou “K” 3amMkHy. R

Bri6epute npaBuibHy0 GOpMyITy HUKINYECKON YaCTOTHI COOCTBEHHBIX
3aTyXaloluX KojaeOaHuil B JaHHOM KOHTYPE MOCJI€ 3aMbIKaHMsI KITI0Ya:

R, émkoctbio C M MHIYKTUBHOCTBIO L, n300paskeHHBIN Ha PUCYHKE, BKIIOYECH

10. B anexTpuyeckuii KoueOaTenbHbIH KOHTYp C aKTHBHBIM COTIPOTHUBIICHUEM R C
i” ;N’_SO cos(mt)
N0CJIEI0BATEIBHO HCTOYHHK IIEPEMEHHOIO TOKA € aMIIUTYI0M €, U ¢ TaKou

4acTOTOM M, YTO aMIUIUTY/Ia NIaIeHNs HapsbKeHUsl Ha KoHaeHcaTtope C 10CTUraeT MakCUMallbHON
pe30HaHCHOM BennuuHbl. EMKOCTh C IIEpEMEHHOT0 KOHAEHCATOpa YBEIUUMIM B 2 pa3a. Uto Hano
cienaTh C apamMeTpaMu KOHTYpa, YTOObl pE30HAHCHOE YBEIMYEHNE aMIUIUTY/IbI TaJIEHUs] Hanpsi-
KEHHS Ha KOHIECHCATOpE MO-MPeXHEMY HaOJI0JalIoCch TPU TOU K€ 4acTOTe :

a)u R, u L yBenuuutsh B 2 pasa; 0) R yBenuuuTth, a L ymeHnpmnTh B 2 pasa;
B) L yBennuuTh, a R ymeHbpmuTh B 2 pasa; r)u R, u L ymeHbmuTh B 2 paza;
1) OOJIbLIIE HUYETO HE MEHSTD; €) HeT IPaBUIIbHOTO OTBETA;

IlepeyeHb KOHTPOJILHBIX 3aJaHUH U (MJIM) BOIIPOCOB /JIsl OLlEHKH ¢(pOpMHPOBAHHOCTH KOM-
nerennun OIIK-2 (konTposmpyemblii ungukarop OIK-2.3)

1. B skcnepuMeHTe epBOHAYaIbHO HE3apsKEHHBIN METAJUIMUECKUN | weTann
crepxenb ACB monmHocST K 3apspkenHomy Teny (1). ITocne atoro " :jB
cTepeHb paszaeisatoT Ha 1Be yacTu AC u CB, KoTopble pa3ienstoT, 1 A c
IEPEHOCAT pa3ZeICHHBIE YACTH HA OYEHb OOJIBIIOE YAAICHUE OT 3a-  2) meTann meTann
psbKkeHHOro Tena (2). Brickaxute cBOe MHEHHE O TOM, KaKOH JJOJDKHA /_\|' c ot B
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OBITH Pa3HOCTh MOTEHIIUANIOB @p —@g B TOUKaxX A U B Ha KOHIax cTepxHs 110 pa3aeneHus (Bepx-

HUH PUCYHOK) U I0CJ€ pa3JesIeHUs U epeMelieHusl (HUKHUM pucyHok). Onpenennre NpuuruHbl
BO3MOYKHOT'O U3MEHEHUS BEIMUUHBI @p —@g WM OTCYTCTBUS 3TOr0 n3MeHeHus. OTBeT 000CHyiiTe

($U3NUECKUMU 3aKOHAMU M MTPUHLIUTIAMH.

2. Mex Iy MIacTHH IJIOCKOT0 KOHACHCATOPa, TIOJKIIOYCHHOTO K HCTOYHUKY ITOCTOSTHHON £
SJC &, HaxoAWICS OAHOPOAHBINA AUIIEKTPUK C AUNIEKTPUUECKON IIPOHUIIAEMOCTHIO €. e
I[Tpu 5TOM EMKOCTB TaKOTO 3aIIOJHEHHOTO KOHJIeHcaTopa Oblia paBHa C. Beickaxure cBoe (7 ﬁ
MHCHHUEC O TOM, 6YI[CT JIX JUBJICKTPUK BBITAJIKUBATHCS SJICKTPUUCCKUMU CHUJIaMH U3 KOH- T
JICHCaTopa WK HET, M KaKylo paboTy HaJ0 COBEPIINTH, YTOOBI YAAIUTh TUIEKTPHUK U3
KoHzeHcaTropa? OTBeT 000CHOBATH C MOMOIIBIO (PU3UYECKHX 3aKOHOB U MPUBECTH (POPMYITY IS
TaKo# paboThI, BRIPAXKEHHYIO Yepe3 BeNuuuHbl &, C U €.

3. 3KCHepI/IM€HTaTOp IMPOTAHYJI ABA TOHKHX IMapaJUICIBbHBIX IMTPOBOAA HA JT\ }‘-
MaJIOM pacCCTOSAHUU | APYT OT ApyTra U HpOITyCKaACT I10 IpOBOAAM TOKHU B [
PAa3HBIX HAIIPABJICHUAX, KaK [TOKa3aHO Ha PUCYHKEC, CUnUTasd, 4YTO pa3HOHA- ‘l/ '--I

[IPaBJICHHBIC IPOBOJAHUKYU C Pa3HOHAIIPABICHHBIMUA TOKAMHU IIPUTSAHYTCS

JIPYT K APYTY U MOXKHO, 3Hasi UX MACCY U CUILY IIPUTSKEHUSI, HAUTH BpeMs, 3a KOTOPOE MPOBOAHUKHA
COMKHYTCS U TOKU MUCUE€3HYT. BbIcKaxkuTe CBOE CyXk/IeHHE O NMPaBOTE UM OINOOYHOCTH 3aKIH0Ye-
HUs 3KcnepruMenTaTopa. OO0CHYHTE CBOU BBIBOJIbI C TOMOIIbIO (PM3UYECKUX 3aKOHOB, U C IIOMO-
1610 (opMysT onpeieNuTe BEIMUMHY U HallPaBJICHUE CHUJI, IEHCTBYIOIINX HA €AUHUILY JAJIHHBI IPO-
BOJHUKOB.

4. Ha rnaaxoil ropu30HTAIbHOM TOBEPXHOCTH PS/IOM JIEXKAT JIBA OJIU- 7 7
HAKOBBIX BUTKA C OJUHAKOBBIMHU I10 BEJINYMHE U 10 HAIIPABJICHUIO TO- Q CD
kami |. Beickaxkute cBoe MHEHHE O TOM, Kak Oy/IyT B3aUMOICUCTBO-
BaThb APYT C IPYrOM 3TH TOKH: JEHCTBYIOT JIU MEKYy HUMU CHJIBI IPH-
TSKEHUS? OTTAIKUBAHUSA? CUJIbI B3aUMOJEHCTBHS paBHbI HY/t0? OTBET HE00X0IMMO 000CHOBATH C
HOMOIIBIO (PU3NYECKUX 3aKOHOB U (hOpMYIIL.

5. Ilo neHTpanpHOM kuje paguyca 8 MpsAMOro KOakCHaabHOro kabems Te4ér Tok |. Takoil xe Toxk |
TEUeT MO BHEIIHEMY IHJIMHpUYECKOMY ciioto (“‘ctakany”) panuyca b HaBctpeuy. Hapucyiite rpa-
(1)I/IK 3aBHUCHUMOCTHU HAIPSKCHHOCTH I10JIA Fi , CO3AaHHOI'0 3TUMHU TOKaMH, OT paCCTOAHUA I 10 ocu
kabenst. OTBeT 000CHOBATh U MOATBEPIUTH (POpMYIaMHu.

6. Ha (heppoMarHuTHBINA TOPOUIATBHBIN CEPICYHUK U3 MaTepHaja ¢ MarHUTHOM
IPOHMIIAEMOCTHIO [I paBHOMEpHO HamoTaHbl N BUTKOB IPOBOJIA, IO KOTOPOMY
Te4eT MOCTOSHHBIN TOK |. Bo3HuKaromiee B cep/ieyHrKe MarHUTHOE MOJIe UMEET
B/IBO€ MEHBIIYIO BETMYMHY HAMPSHKEHHOCTH, YeM HE00XO0AMMO ISl OIlbITa. DKC-
MIEPUMEHTATOP CYUTAET, YTO JIJIs1 YBEIMYECHHS HAIPSHKEHHOCTH MATHUTHOTO TTOJIS
BHYTpHU OOMOTKH B 2 pa3a HEOOXOAMMO YBEJIUYUTh U YUCIIO BUTKOB OOMOTKH, U
TOK, MPOTEKAIOUIH 10 0OMOTKE B J1Ba pa3a, a TAK)Ke HaMOTaTh IPOBO/J] Ha TAaKOH ke 1o Gopme U
pa3MepaM CEepACUHMK, HO CAEIaHHBIA U3 MaTepUalla ¢ BABOC MEHBIIEH MAarHUTHOU ITPOHULIAEMO-
cThl0. M3710%KuTE CBOE MHEHME O MPABOTE UM OIIMOOYHOCTH BBIBOJIA dKcriepuMeHTaropa. CBoi
OTBET 00OCHYHTE ¢ TOMOIIBIO (PU3NUYECKUX 3aKOHOB U MOATBEPAUTE (POpMyIaMHU.

7. IleprieHqUKyJIApHO INIaJKON TOPU30HTAIBHOMN INIOCKOCTH CO3JaHO Nep-
MEHUKYJISIPHO HAIIPaBJIECHHOE HEOJTHOPOIHOE MArHUTHOE T0JIE ¢ UHIYKIU-
eil B, BeJIMYMHA KOTOPOM BO3PACTAET, KaK MIOKa3aHO Ha PUCYHKE. DKCIEPH-
MEHTATOP TOJIKHYJ JKEI€3HOE KOJIBIIO C paJuycoM I' ¥ ¢ Maccoid M B 00-
JacTh 0oJiee CHIIBHOTO MOJIs C HaYallbHOM CKOPOCTBIO Vg, YTOOBI BBISICHUTD, YTO IPOU3OMIET C

JBIDKEHHUEM KOJIbIIa B ajbHeleM. Ero maTepecyeT, 4To OyaeT aanbiie TPOUCXOAUTh CO CKOPO-
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CTBIO KOJIbIIA: OYy/IeT OHA BO3PACTaTh, YMEHBIIATHCS WIIM HE U3MEHUTCS U Oy/ET JI IPU 3TOM BbIJIE-
JATBCS TEILIO, €CJIM TPEHHUE KOJbIA O INIOCKOCTh OTCYTCTBYET. M310KUTE CBOE MHEHHUE O TOM, UTO
OyZAeT MpOMCXOUTh C KOJIBIIOM MPH JIBUKEHUU 1 00OCHYHTE CBOU BBIBOIBI C TOMOIIBIO (pU3HYe-
CKUX 3aKOHOB, IPUHIUIIOB U (hopMyI.

8. 3aMKHYTYI0 HAKOPOTKO KaTylIKy-cosieHoua u3 N BUTKOB ¢ conpoTtuiieHuem R

(== B
o == B
U C INIOIIAABKO OAHOI'O BUTKA Sj_, OCbhb KOTOPOHU IIEPBOHAYAIIBHO ObLIa HalpaBJICHA —_
HEPIEHAMKYIIAPHO JTHMHUSAM HHIYKIHKA B MOCTOSHHOTO MAarHUTHOTO TOJIA (CM. pH- —1==—>
CYHOK), IIOBOPAYMBAIOT TAK, YTO OCh KAaTYHIKU CTAHOBUTCA HapaHHCHbHOﬁ JIMHUAM =
_ ==
> >N
B . Kak OIIPECACIIUTD IIPOTCKIINU ITPU 3TOM YEPE3 KAaTYLIKY sapﬂz[? I‘ICMy OH 6y,I[CT 81 BUTKOB

paBeH? OTBeT 000CHOBATH U MOATBEPAUTDH (HOPMYITAMH.

9. JIBa 3KCIIEpMMEHTATOPA PACCYkKAAIOT O TOM, KaK MOXKET U3MEHAThCS BEITUYMHA
0 Jorapu(MHUUECKOro JEeKPEMEHTAa 3aTyXaHHUsl COOCTBEHHBIX 3JIEKTPUUYECKHUX KOJIe-
OaHMi B KOHTYype, U300pa)KEHHOM Ha PUCYHKE, TJI€ BEJIMUYMHBI EMKOCTH KOHJIEHCa-
topa C W MHJYKTUBHOCTHU KaTylmku L ¢QukcupoBaHsbl, a CONpOTUBIEHUE peocTaTa
R MOHO U3MEHATH B MOOBIX npesenax 0< R <. [IepBblil 3KCIIEpUMEHTATOP CUUTAET, YTO BEJIH-
YyyHa 0 HE MOXKET IPEBBICUTH HEKOTOPOI'O 3HAYEHMSI, @ BTOPOIl YBEPEH B TOM, UTO BEJIMUMHA O Me-
HSIETCS HEOTPAHMYEHHO M JOCTUTAET BEITMUNHBI 0 =00 TpPH R =oco0. BEICKaKUTE CBOE MHEHHE O TOM,
KTO M3 HUX IIPaB WJIK HE IIpaB, U 00OCHYITE CBOM BBIBOJI, OJYYUB (GOPMYILY JUIsl IPEICIIOB U3MeE-
HEHMsI BeJIMYUHa 0. MOXKeT JIn 6 cTaTh paBHOW OECKOHEUHOCTH, U €CIIU J1a, TO IIPH KaKOM 3Haye-
HUM conportusienus R? Hapucyiite npubnusurensHblil rpaduk 3aBucuMoctd 6 ot R.

10. B 1enpb 351eKTpHUecKoro KoyiedaTenbHOTO KOHTYPa BKIIOYCHA BHEIIHSS TIe- C L R
pemennas DJIC ¢ HUMKIMYECKOM YaCTOTON . MEeHsIs 3Ty 4acTOTY, ONpPEIENUIIH, | HWW‘%
~Eocoswt

4YTO MaKCUMAJIbHAad BCJIMYMHA aMIUTUTYAbI HAIPSAKCHHA HAa KOHACHCATOPE C no-
JIy4aceTeCd, Korjaa o=, , a MaKCUMaJIbHas aMIIMTyAa TOKa B LCIHU — IIPU ® = @, , IPUICM

o, —o, =0, / 2. Kak HailTu cooTHOIIEeHNe Mex Ty napameTrpamu nenu R, L u C npu stom ycnosun?

Beipasute emkocTh koHaeHcatopa C uepes conpotuieHne R u uHaykTuBHOCTS L KaTymku. OT-
BeT 000CHOBATh U MOATBEPAUTEH GOopMyTIaMu

4 cemecTp
IlepeueHb KOHTPOJIbHBIX 32/1aHUI U (MJ1H) BONPOCOB /1JIs1 OLIEHKU C(OPMUPOBAHHOCTH KOM-

nereduuu OIIK-1 (kourpoaupyemsiii nnankarop OITK-1.1)

akpaH

HO MOHOXPOMaTHYECKHH CBET ¢ AITMHOMN BOJHBI A. 3a Mperpajoi Ha
6onbiioM ynanenuu LU d pacmonoxxeH skpaH. [lokazaTens npenomiieHus
MIPO3pavHON Cpebl MeX 1y HUMH paBeH N. [Ipu ofHOBpeMEHHOM yMEHb- A

LIEHUH [TOKa3aTes MPEIOMIIEHHS N B 2 pa3a U YMEHBIIEHUN PACCTOSIHUS ®
L B 2 pa3a mupuHa UHTepPEPEHLINOHHBIX 1MOJIOC AX Ha 3KpaHe (BbIOepH-

T€ OTBET):

a) yMeHbIIaeTcs B 4 pasa; 0) ymeHbIaercs B 2 pasa; B) HE U3MCHSETCS;
I') YBEJIMUUBAETCS B 2 pasa; 1) yBEIMUUBaETCs B 4 pasa;

R Y

A

HHE

1. Ha Henpo3pauHnyto nperpaay ¢ IByMs y3KMMHU NapajljiebHbIMU Ipope-
3sIMH, HAXOSIIUMUCS Ha paccTostHuu 0 JApyr OT apyra, majgacT HopMalib- s—L
% la O

2. MoHOXpOMaTHUYECKUI CBET MafaeT U3 BO3AYLIHOM Cpeabl HOPMAIbHO BO3AyX
Ha TUIOCKYIO NPO3PaHyI0 MBLIBHYIO TUIeHKy Tomumubl d ¢ nokasarenem /) | | | %14 | | | w
npenomiieHus N = 1,33, HaxoQAIIYIOCS HA CTEKJIE C TIOKa3aTeNeM Ipe- \Em d mbinbHan nnenka N 5

P

cTe KJ'I/ /0 ” n C// ”}

4
” ” #”
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agomienus N = 1,5. UaTepdepeHIIMOHHBI MAKCUMYM Il OTPa’KEHHOTO OT MBUIbHOM TUIEHKU CBETa
HaOJr01aeTCsl B TOM Cllydae, KOr/la IJIMHA BOJIHBI A MaJJal0IIEro CBeTa paBHa (YKaXHUTe IPaBUIb-
HBII OTBeT, ecu M =1, 2, 3,4, ...).
2dn dn . 2dn, 2dn 2dn, 2dn 2d .
a) —; 0) —; B) ; 1) ) ; ©) 5 K) ;
m m+1/2 m+1/2 n(2m+1)

m m (2m+1)’
3. Ha nn¢pakiinoHHYIO pelieTKy ¢ HOCTOSHHOM peneTku d ¢ MIMPUHON KaXKI0M IIen @ najgaet
MOHOXPOMATHYECKHUU CBET C UTHHON BOJIHBI A. 3@ PEIIETKONW YCTaHOBJICH SKpaH, HA KOTOPOM Ha-
omonaercs nHTepdepeHInoHHas kapTuHa. CrieKTp M—To MopsIKa Ha 3TOH KapTUHE HE BHUJICH, T10-
CKOJIBKY €ro TOJIOKEHUE COBITAIAeT C MOJIOKCHHEM TUGPAKITMOHHOTO MUHIMYMa Ha miend. [Tocto-
SHHYIO pemieTkr d yMEHBIIAloT, He MeHss A U a. [Ipu 3ToM (yKa)XuTe MPaBUIbHOE YTBEPKICHHUE):

a) CIEKTp M—Tro MOpsSAKa CMECTUTCS OT LEHTPa UHTEPPEPEHIIMOHHON KapTUHBI M CTAaHET BUJCH;
0) crmekTp M—ro HopsiiKa CMECTUTCS K LEHTPY UHTEP(HEPEHIMOHHOM KapTUHBI U CTAaHET BUJICH;

B) CIEKTp M—TO MOpsAIKa NO-NPEXHEMY He OyJeT BUJIEH, TOCKOIbKY MOJI0XKEHNE TU(PaKIMOH-
HOTO MUHMMYMa Ha IIEeJIA He U3MEHUTCS,;

I) CIEKTp M—Tro mopsijKa Mo-MpexHeMy He Oy/IeT BUICH, IIOCKOIbKY HE MEHSETCS [UIMHA BOJTHBI
NaJIafoIero CBETa;

4. Ha mudpakliMOHHYIO pEelIeTKY M1aJaeT HOPMaIbHO 1
MOHOXPOMAaTHYECKUN CBET. 3aBUCUMOCTb HHTEHCUBHO-

ctu | cBeta, mpoleAero 3a pemeTKy, OT CHHyca yria

OTKJIOHEHUS ( IOKa3aHa Ha pUCyHKe. Bo ckoibko pa3 R ” H.MJ
U3MEHSATCS PACCTOSHUS MEXKAY UHTEp(EepeHLIMOHHBIMU 0
MaKCHUMyMaMH (CIIEKTpaMH) Ha 3TOM PUCYHKE, €CJIU MOCTOSIHHYIO PELIETKH YMEHBIIUTH B 2 pa3a, a
JUIMHY BOJIHBI Q/IAIOIIETO CBETa YBEJIIMUYUTH B 2 pa3a (YKaKUTe MPaBUIbHbIN OTBET):

a) yBenuuatcs B 4 pa3a; 0) yBenMuarcs B 2 pa3a; B) HE UBMEHATCSA;  I') yMEHbILIATCS B 2 pasa;
1) yMEHbIIATCS B 4 paza;

Msm(P

5. Ha mudpakuronnyio penieTky maiaer my4ok MoHoxpomaruueckoro cseta. [llupuna myuka A'S
paBHa MMpUHE TUPPAKIIMOHHON PEMICTKH. 3a PEHICTKON Ha yIalIeHHOM dKpaHe Ha0JIt01aeTCs UH-
TepdepeHIIMOHHAs KapTHHA, U300pakeHHas Ha pUcyHKe. UTO MpOU30iaeT ¢ 9TOH KapTUHOM, €CITH
HIMPUHY A 'S TaJaroliero Ha pemeTKy Ny4Yka CBeTa YMEHBIINTh BIBOE (YKKUTE MPABHILHOE YT-
BEPKJICHUE):

a) IIMpUHA IJIaBHBIX UHTEPPEPEHIIMOHHBIX MAKCUMYMOB YMEHBIIUTCS

0) MIMpUHA IVIaBHBIX HHTEP()EPECHIIMOHHBIX MAKCUMYMOB HE U3MEHUTCS

B) ULIMpPHHA INIABHBIX UHTEP(EPEHIIMOHHBIX MAaKCUMYMOB YBEIUYUTCS

r) uHTep(EepPEHIIMOHHBIC MAKCUMYMbI Pa3JIBUHYTCS OT IIEHTPA UHTEPPEPEHIIMOHHON KapTUHBI

) uHTep(hepEeHIIMOHHbIE MAKCUMYMBI CIBUHYTCA K LIGHTPY MHTEP(HEPEHIIMOHHOM KapTUHBI

6. Ha ToHKYIO TUIEHKY U3 MIPO3pavyHOro MaTepuana ¢ mokazarejaeMm mnpe- Genblii cBeT
JIOMJICHHSI N, HAXOJISAIIYIOCS B BO3/IyX€, MaJIae€T CBEPXY OENbIi CBET. | i ! $ v /11, Vil bl
[Tpu 5TOM Ha OBEPXHOCTH TUICHKH HAOI01al0TCs HHTEP(EpEeHIINOH- — 7, . “n

HBIE TIOJIOCHL. [[BeToBast okpacka ydacTKa KaKIOH M3 TI0JI0C MEHSIETCS B
HalpaBJIEHUH CIIpaBa HAJIEBO, YKa3aHHOM CTPENIKOM Ha pUCYHKE CIIeyIOUIMM 00pa3oM (BeIOepHTE
OTBET): a) 3eJIeHasi— CUHSISI—IKeITasi—OpaHKeBas;

0) 3eneHas—IKenTas—OpaHKeBas—KpacHas; B) OpaH)XeBasi—IKeNTas— CUHSSI—3elIeHas;

T') J)KenTasi— rojyoas— 3eJIeHass— CUHSIS, 1) KpacHasi—OpaH)XeBasi—KeITasi— 3eJICHas;

€) HaOIIoAal0TCs uepeayonuecs Oenpie ¥ TEMHBIE TTOJIOCHI;

N

LV LY
Id BO34YX
cTekno ~ N« 7

s~ "

7. MOHOXpOMAaTHYECKUH CBET C JUTMHOM BOJHBI A PacIpoCTpaHseTcs B i
CTEKJIE C MOKa3aTeaeM npeaomieHuss N = 1,5 u nagaetT HopMajIbHO Ha E

”
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TOHKYK BO3IYIIHYIO TIPOPE3b-TIPOCIONKY TONIHMHBI 0. Y cnoBueM nHTephEpEeHITHOHHOTO MaKCH-
MyMa JUIsl OTPaKEHHOTO OT MPOpe3u cBeTa OyaeT (BhIOepHUTe MPaBUIIBHBIN OTBET, €CIIH M — IeJI0e
YHUCJI0).

a) 2dn=2mi; 6) 2d =(m+1/2)L; B) 2d=2mA; 1) 2dn=mh;
m) 2dn=(2m+1)A; ) d=(m+1/2)A; x) 2dn=(m+1/2)A;

a) 1 6) I

HYIO PELIETKY MaJaeT

MOHOXPOMaTUYECKUN ® ? ©
cBeT. [IpaBunbHO 0 0

KapTUHOM pacupeze- 1 I
JICHUSI UHTEHCHUBHO- B) ")

cTH | cBeTa, Ipo-

HIEIIIEro 3a peueT- P P
KY, OT yIJla OTKJIOHE- 0 0

HUS (0 OT HaIlpaBJICHHUS MAIA0IIEro cBeTa OyaeT (BhIOepUTe MPaBUIIbHBIN PUCYHOK):

8. Ha nudpakunon-

9. Ha nudpakiinoHHYI0 pEelIeTKY NaaeT Oellblii CBET CO BCEMU JITMHaMuU BoiiH. Ha skpane, pacro-
JIOKCHHOM 3a JU(PPAKIIMOHHOMW PEIIeTKOM, BOIHM3H 1ieHTpa O MHTep(EepPCHIIMOHHOM KapTUHBI Ha-
OJII0JAFOTCS. MAKCUMYMBI OCBEIICHHOCTH (CIIEKTPBI M —T0 mopsika). C yBeTUYCHUEM MTOPSIKA
crieKkTpa m (BbIOepHUTE MPaBUIHLHOE YTBEPKICHUE):

a) ero LIMPHHA PacTeT, a SPKOCTh OCTAETCSI HEM3MEHHOM

0) ero mMpHHA OCTAETCS HEU3MEHHOM, a IPKOCTh YMEHbIIACTCSI
B) €ro LIMpUHA U IPKOCTh HE U3MEHSIOTCS

I') €ro MHPHHA U SIPKOCTb YMEHBIIIAIOTCS

J1) €ro HIMPHHA YBEIUYMUBACTCS, a IPKOCTh YMEHBIIAETCS

10. MoHOXpOMaTHYECKUI CBET C TTMHOW BOJIHBI A TIaZaeT HOP-

MaJIbHO Ha IUIOCKYIO MPErpaay ¢ MPOPE3aHHBIM OTBEPCTHEM pa- cBeT

auyca I (CM. pUCyHOK). 3a Iperpajioi Ha yAaJleHuH | ycTaHoOBlieH —=

napajuleNbHbIN 5KpaH. UToOb! B IIeHTpe 3kpaHa 0 u3-3a nudpak- — 4 0
% —_—

[IMU CBETA HAa OTBEPCTHH HaOIt0AaCs TU(PAKIIMOHHBIA MAaKCUMYM 7

OCBEILIEHHOCTH, PacCTOSIHUE | JTOJKHO OBITH paBHO (BbIOEpUTE
NPaBUIBHBIM OTBET, IJie M- 1170 YUCIIO):

2 2 2m+1)r? 2mr?
) —— 6)2rm; m%; DM
x(m+%)

)
2 (m+25)r*
emen O

nperpaga aKpaH

r

IlepeyeHb KOHTPOJILHBIX 32JaAHUH M BOIIPOCOB VIl OLEHKU CPOPMHUPOBAHHOCTH
komnerennun OIIK-1 (kourposupyemsiii nnankarop OINK-1.2)

1. MoHOXpOoMaTHYECKH# CBET MaJacT HOPMAIbHO HA Y3KYIO IIEITb-

Mpope3b B HEMPO3PAYHOU Mperpajie U pacpoCTPaHsIETCA 3a IIEbIO I

MOJ1 BCEMHU BO3MOKHBIMH YTJIaMU (0 K HalpaBJICHUIO MaJCHUS.

Pacnipenenenue nuTeHcuBHOCTH | mpomeaiiero yepes Uielib CBeTa sin®
B 3aBUCHUMOCTH OT SiN ¢ TI0Ka3aHo Ha pucyHke. YTo mpou3oiaer ¢ ‘&OA .

LIMPUHON LIEHTPAILHOIO MaKCUMyMa A Ha 3TOM PUCYHKE, €CIIU
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LIMPUHY IPOPE3U YMEHBIINUTH B 2 pa3a, a JUIMHY BOJIHBI IJAIOIIET0 CBETa YMEHBILIUTD B 2 pa3a
(ykaxuTe mpaBUIIbHBIA OTBET):

a) yBeNnMUUTCS B 4 pa3za;  0) yBenMuuTCs B 2 pa3a; B) HE U3BMEHUTCSA; TI') YMEHBIIUTCS B 2 pasa;
1) YMEHBIINUTCS B 4 paza;

2. MOHOXpOMAaTHYECKUH CBET C JNTMHON BOJHBI A IaJIa€T HOPMaJIb-

HO Ha IUIOCKYIO IIPErpay ¢ IpOpPE3aHHBbIM KPYIJIbIM OTBEPCTUEM ceet

panuyca r. [lapaniensHblil 5KpaH yCTaHOBJICH 3a MpErpajon Ha ca-  ——=

MOM 0O0JIBIIIOM BO3MOKHOM PacCTOSIHUM |, Ipu KOTOPOM B TOuke  ——= 4 0
O »skpaHa Ha ocu 0TBepCTHs HaOIOAaeTca TUGPAKIUOHHBIN MUHU- = y

MYM OCBEUICHHOCTH (CM. pUCYHOK). {7151 TOTO, YTOOBI IPH TOM XKe
paccrosinu | B Touke O HaOomacs coceqHui T paKInOHHBIN
MaKCHMYM MEHBIIET0 MOPSAAKa, paAUyC OTBEPCTHS HAJIO (YKaXKHUTE
NpaBUIbHBIM OTBET):

nperpaga aKpaH

a) yBeIMUUTh B 4 pa3a; 0) yBeJIMUUTH B 2 pa3a; B) yBEJIUYUTH B J2 pas;
I') YMEHBILIUTH B J2 pa3; 1) YMEHBIINTD B 2 pa3a; €) yMEHbIIUTH B 4 pasa;

3. EcrecTBeHHBIH CBET C UHTEHCUBHOCTBIO | TPOXOIUT uepes3 CUCTEMY U3
AByX nosspu3aropos [I; u Il Yron o Mexny ocsiMu IPOIYCKaHUS OJIAPU-

3aTOpoB MeHsoT B npeaenax 0< o <90° . ITpu 3ToM HHTEHCHBHOCTS | CBe-
Ta, MPOMIE/IIIEr0 Yepe3 CUCTEMY MOJIIPU3aTOPOB, MEHSETCS B IIpeesiax:

a) 01 <1p; 6)OSISIZO; B)OS'SI?O; r)OSISg%; 1) IPYTOii OTBET;

4. ITpu OTCYTCTBUM JPYTUX UCTOYHUKOB CBETA BUAMMBIH IJ1a3y LBET a0COIIOTHO YEPHOT'O Teja
(YKaxuTe npaBUIbHOE YTBEPKACHUE):

a) BCErJia YepHbIi MpH JTIOOBIX YCIOBUAX; 0) MEHSeTCs OT KPaCHOTO K JKEJITOMY IPH HarpeBaHUU
710 OOJIBIINX TEMIEPATYP; B) MEHSIETCS OT KPACHOT'O K XKEJITOMY IIPU OXJIaXKIEHUH TeJla, Harpe-
TOTO 710 OOJIBLION TEMIEPaTypsl;  I') aOCOIIOTHO YEPHOE TEJIO HE UMEET 1IBETa;

5. AGCoIOTHO YepHOe Teso uMeno ¢popMmy Kyda. 3aTeM ero oo6beM YMEHBIIMIN B 8

pa3, yMEHbIIUB pa3mep pedep Kyba B 2 pasza, a Temneparypy | yBEJIUYWIH B 2 pa3a. —if‘r)
Bo ckosbKO pa3 u3MeHWIAaCh BEIMYNHA SJHEPTUH TEIUIOBOTO U3IYYEHMS], HCITyCKaeMO-
r'o JJAHHBIM TEJIOM 110 BCEM HalpaBJICHUSM 3a €IMHUILY BpeMeHU?

a) yMeHbImiach B 16 paz;  0) ymeHbInmiIack B 8 pas; B) YMEHBIIMIACH B 4 pa3a;
') YMEHbBIIINJIACh B 2 pa3a; 1) HE U3MEHUJIACh; €) yBelIuuuiIach B 2 pasa;

) yBEIMUMiIach B 4 pasa; 3) yBEIMYMJIACh B 8 pas; M) yBenuuuiack B 16 pas;

YAV

hs

6. Ha myTH J1y4a ecTeCTBEHHOr0O CBE€Ta C MHHTEHCUBHOCTBIO |, YCTaHOB-

JICHBI 1B TUIACTUHKH U3 TypMannHa. [lociie mpoxXoKaeH!s TNIACTHHKA

1 CBET HOJHOCTBIO IMJIOCKOMOJISIPU30BaH (CM.pUCyHOK). [ImacTunka 2 I,
BHA4ajle YCTaHOBJIEHA TaK, YTO HE MpomyckaeT ceeTa. Ha kakoi yron ¢

HAaJI0 1ocJIe 3TOro noBepHyTh ocb O'O' BTOPOH MIACTUHKU 2 BOKPYT
HaIpaBJIEHUS PACIIPOCTPAHEHUSI JTyya CBETa, YTOObI OHA CTaJla IPOIyc-

KaTh CBET C MHTEHCHBHOCTBIO |5 =1 /47?

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

7. ECTECTBEHHBII CBET MaJIa€T HA CUCTEMY U3 IBYX MOJAPU3ATOPOB iy

I1; u I, ocu MPOMyCKaHKsI KOTOPBIX CKPEIIEHBI 10 yriaom 90°. Iy |
AVAVAY. 4

Mexy HUMH TOMeNIaoT TpeTuil nosisipuzarop 113, ock mpomycka-
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HHSL KOTOPOTO COCTaBIseT yron o =45° ¢ 0chio NpOIycKaHHs IEPBOTO HOMSIPH3aTOpPa
(cM.puCcyHOK). IHTEHCUBHOCTbH CBETA, MPOILIEIIIETO YEPE3 CUCTEMY U3 TPEX MOJISIPU3aTOPOB OKa3a-
nace paBHOil |. UeMy paBHa HHTEHCUBHOCTH |( Magaromiero Ha CUCTEMY CBeTa (YKaKUTE IpaBHIIb-

HBII OTBET):
a)l; 6)V21; B)21; 12J21; n)8l; e 8J/21; x)161; 3) apyroii oteer;

8. IlepBoHavaNbHO C €AMHULIBI TOBEPXHOCTH aOCOIIOTHO YEPHOTO TEJIa UCITYCKAIOCh TEIIOBOE M3-
JydeHue ¢ MomHocThio Pg =300 BT. 3aTreM MOLIHOCTB 3TOr0 U31yYEHUsI BO3POCIIA 10 BEIMYHUHbI

P =1200 Br. Onpenenure, BO CKOJIBKO pa3 M3MEHUJIACH IIPU 3TOM JJIMHA BOJIHBI, HA KOTOPYIO IPU-
XOJIUTCSI MAKCUMYM TEIUIOBOTO H3ITYUCHHUS:

a) ymMeHbpImaach B 16 paz;  0) ymeHbInmiach B 4 pa3a;  B) YMEHBILIMIACH B 2 pa3a;

r') yMeHbmuaace B 1,41 pas; 1) HE M3MEHUJIACh; e) yBenuuuiack B 1,41 pas;

’K) yBeIMUMIach B 2 pa3a;  3) yBelIMuWiach B 4 pa3a;  U) yBenuuuiach B 16 pas;

9. AGCoNIOTHO YepHOE TeI0 uMeNo ¢popMy mapa. 3aTeM ero 00beM YMEHBIIIIN B 8

pa3, yMEHBLIMB pa3Mep AUaMeTpa B 2 pa3a, a Temreparypy 1 yBeIUdwiId B 2 pasa. 3
Omnpenenure, BO CKOJIBKO pa3 M3MEHIIACH BEJTMUMHA YHEPTHH TEIJIOBOTO M3ITyUeHHs, "M "
UCITYCKaeMOI'0 JIaHHBIM TEJIOM I10 BCEM HAIPaBICHUSIM 32 €AUHULLY BPEMEHHU: 2 1
a) yMeHbIIMIach B 16 pa3;  0) yMeHbLIWIACh B 8 pas; B) YMEHbLIWIACh B 4 pa3a;

I') yMEHBIINJIACh B 2 pa3a; [1) HE U3MEHWJIach,  €) YBEIMUYWIACh B 2 pa3a;

’K) yBeIMUWIach B 4 paza;  3) yBeNMUMWJIAch B 8 pa3; M) yBeauywiiachk B 16 pas;

10. BeiOepuTe nmpaBUIbHBINA TpadUK 3aBUCUMOCTH MAKCUMAITBHO BO3MOKHOHN BEIIMYMHBI CKOPOCTH
V BBIOMTOTO U3 MeTaJlJia 3JIEKTPOHA OT BETUYUHBI SHEPTUU E mazaromiero Ha Metas dorona
nipu dpotodrdhdexre:

a)tv B)}v B)jv r)io A)1o e)4ov

/ Eo Eo /Ed: Eo Es Eo

IlepeyeHb KOHTPOJILHBIX 32JaHHH M BOIIPOCOB ISl OLIEHKU CGOPMHPOBAHHOCTH
komnerennun OIIK-1 (kourposupyemsiii nnankarop OINK-1.3)

1. JIns yay4iieHus ONTHYECKUX CBOWCTB HA MTOBEPXHOCTh JIMH3 KAU€CTBEHHBIX ONTUYECKUX YCT-
poiicTB (poToannapaToB, OWHOKIEH U T.I.) HAHOCAT MOKPBITHUS B BUJI€ TOHYaUIINX MIeHOK. B pe-
3yJIbTaTe B COTHEUHOM CBETE Ha MOBEPXHOCTH JIMH3 BUJIHBI (PMOJIETOBO-KpacHble OJInKU. BrisBuTe
MPUYMHY, IO KOTOPOIl CTEKJISIHHBIE JIMH3bI IOKPBIBAIOT MOAOOHBIMHU TUIEHKAMH, U O0BSICHUTE MPHU-
YUHY MOSIBIICHUS U I[BET TaKUX OJIMKOB, 0OOCHOBAB CBOE CYXJIEHHE C TTOMOIIBI0 HEOOXOTUMBIX (HU-
3UYECKUX 3aKOHOB, IPUHIIUIIOB U (OPMYII.

2. Ha cTeKJIsTHHOM MJIACTUHKE € MOKA3aTeIeM PEJTOMIICHUS CTEKNA Nerexn J1€- A
JKUT UUIMHAPUYECKasl TUIOCKO-BBIMYKIIasl JIMH3a U3 TaKoro ke crekia. Ha
JIMH3Y CBEPXY HOPMAJIBHO TAJAeT CBET C IJTMHON BOJHBI A (CM. PUCYHOK).
IIpocTpaHCTBO MEX Ay JTUH30M U IIJIACTUHKOM 3aII0JIHEHO CPEJOM C IoKa3are-
nem npenomienus N. utepdepeHnnonHas kapTuHa HabIo1aeTcst B OTpa-
KEHHOM CBETE C IOMOIIBI0 MUKpOcKomna. C OMOIIbIO 3aKOHOB (PU3UKU 00b-
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SICHUTE, KAaKOH! BUJ UMEET KapThHA HHTep(epeHITMOHHbIX Toioc. [TomyunTte hopMybl 11l TONIIN-
HBI 3TUX IOJIOC U C UX MTOMOUIbIO0 00BSCHUTE, YTO MPOUCXOIUT C TOJIIMHOMN 3TUX MOJOC IO Mepe
yAaJIeHHs! OT HEHTpa KapTuHbl. OTBET 000CHOBATD.

3. 3BecTHO, uTO AU(paKIMOHHAs KApTHHA OT HETPO3PAYHOT0 TOHKOT'O IpeMETa COBIAIAET C M-
(bpakIMOHHON KapTUHOM OT MPOpPE3H B HEMPO3PAYHOM IKpaHe, UMEIoUIeH Ty ke (opMy U pa3Mephl,
4TO ¥ HENpo3pauHbli ipeameT. [Ipeanoxure Ha 3TOM OCHOBaHUM CIIOCOO TOYHOI'O U3MEPEHUS
TOJILIIMHBI YEJIOBEUECKOI0 BOJIOCA ONTHYECKUMH MeTo1aMu. Hapucyiite kapTHHY SKCIIEpUMEHTa U
npuBeauTe GOPMYIIBI U pacyeTa TOIIIUHBI BOJIOCA.

4. To4eyHbIN HICTOYHUK S MOHOXPOMATHUYECKOTO CBETA C JIJIMHOMN BOJHBI A Ha-
XOJIUTCS HA PACCTOSIHUU @ OT HEMPO3PavyHOM IJIOCKOW Mperpajpl ¢ Mpope3aH-
HBIM B HEH KPYIJIBIM OTBEPCTHEM paauyca I, a mapaieiabHblid IKpaH 3aKperyieH
Ha paccrosuuu L 3a nperpanoii, npuuem r <+/Li . IIpu u3MEHEHUM pacCTOSHUS
a ocsereHHOCTh Touku O 3KpaHa (Jiexariei, Kak 1 UCTOYHHK CBeTa S, Ha OCH
OTBEPCTHS) TO CTAHOBUTCS OOJIBIION, TO yMEHbIAETCs 10 Hys. C IMOMOIIBIO
3aKOHOB (pH3HKH MOTydrTe (POPMYITY IS TAKOTO PACCTOSHUS 8, HAYMHAs ¢ KOTOPOTO OCBEIIEH-
HOCTb B Touke O mepecTaéT “MuraTh’ U HaYMHAET HEMPEPHIBHO yMeHbIIAThCA. OObsicHuTe Baiu
BBIBOJ. B Kakylo CTOpOHY Ha10 ABUTaTh HCTOYHHK CBETA S, N3MEHSS PACCTOSHUE &, YTOOBI MOy~
YUTh MOHOTOHHOE U3MEHEHHUE OCBEUICHHOCTH — BIIEBO WU BIpaBo? OTBET 000CHOBATH.

5. I[Ba OJIMHAKOBBIX ITIOJIAPpOHAA (3TO TOHKas Ipo3pavHad IJICHKA-TIOJIAPU3aTOP, IMIPOITYCKAOIIAa
HJIOCKOHOJI?IpI/ISOBaHHHﬁ CBCT) PACIIOJIOKCHBI TAK, YTO HC IIPOITYCKAIOT HaI[aIOHII/Iﬁ Ha HUX JIy4 €C-

TCCTBCHHOI'O COJIHCYHOI'O CBE€TA C MHTCHCUBHOCTBHIO |0 , " paCHOHO)KeHHBIfI 3a [oJiponaaMu ac-

TEKTOp He GUKCHUPYeT cBeTa. BrICkakuTe cBOe MHEHUE O TOM, MOKHO JIM, HE JOTParuBasich 10 dTUX
MOJISIPOUIOB, TIOMECTUTh MEKY HUMH TPETUH MTOJISIPOU]] TaK, YTOOBI CBET BCE XK€ MPOIIET B JICTCK-
top? [IpuBenuTe 000CHOBaHHBIE APTYMEHTHI B TIOJIb3Y BO3MOXKHOCTH MIJIH HEBO3MOKHOCTH TIPOITYC-
KaHMs cBeTa. Eciii Bce JKe 3TO BO3MOXKHO, TPEJIOKUTE CIIOCO0 pa3MeIleHHs TPEThEro MoJspouia
TaK, YTOOBI IPOMIEIIHNI B JETEKTOP CBET UMEN MAKCUMAIbHYIO HHTEHCUBHOCTh M HAWTUTE BENH-
YUHY 3TOM MaKCUMAJIbHON MHTEHCUBHOCTH.

6. Ha 1 M® 3eMHOI MMOBEPXHOCTHU B paliOHE IKBATOPa KXyt ceKyHay nagaet ~1,37 kJlx coi-
HEYHOTO U3NTy4YeHHs (COIHEYHAs! OCTOSIHHAS ). BRISIBUTE MPUHITUIIBI, TTO3BOJISIONINE OIEHUTH CPEI-
HIOIO TeMIIepaTypy 3eMJIH U U3JI0)KUTE CBOE MHEHUE O TOM, YTO IPOU3O0ILIO OBl CO Cpe/iHEN Temie-
patypoit 3eMiIu Mpy yBeIWYSHUH TeMIiepaTypbl moBepxHocTu ConHia XoTs Okl B 2 pa3a. B Ha-
crosimiee Bpems Temneparypa nosepxuoctu Comaima ~6000 K. OtBeT 060CHOBaTh ¥ MOATBEPIUTH
bopmynamu.

7. Onpenenure, 1Mo Kakol NpUYUHE YCKOPEHHBIE OOJIBIION pa3HOCTHIO MOTEH-
LIMAJIOB A@ 3JIEKTPOHBI, IPOJIETAsl YEPE3 Y3KYIO LIEb HIMPUHBI & B Y3KOM He-

AN

IPO3PaYHOM TIPENATCTBHU, MOT'YT PACCEMBAIOTCA B Pa3HBIX HAIIPABICHUSAX 10 a
PasHBIMU YIJIAMH, HO HE MOTYT JICTETh 3a IENbIO MO/ OTACIBHBIMU YIIaMU ¢ ? == %::_.
M31105kKKTE CBOE MHEHHE O TOM, KaKue (DU3MYECKUE 3aKOHBI M IPUHIAITBI Hajgo — STeKTPOHe! >~
UCII0JIb30BaTh, YTOOBI HAWTH JaHHbIE YIUILL [IpUBEIUTE CXEMY pacyera u Io-

JTy4eHHbIe (OPMYIIBI IS YIIIOB ¢, . OTBET 000CHOBAT.

8. Ha pucyHKe 1OKa3aH y4acTOK CIIEKTPa M3JTy4eHHs BO30YK- a6 B cepust
JIEHHBIX aTOMOB BOA0pO/1a (CIUIONTHBIC IMHUK U3 cepur banbpme- P iﬂKePHHFa
pa) U OJHOKPATHO MOHU3HUPOBAHHBIX aTOMOB I'CJINA (I_HTpI/IXOBbIe i i i i i i i BaﬂLMepa
UK U3 cepuu [Iukepunra). BUaHO, 9TO 4aCTh CIIEKTPAIBHBIX ‘ i ‘ i ‘ | Anu

400 500 600 700

JIMHUU U3 OTUX CEPUU NPAKTUYECKHU COBIAAAOT, HO MEXKIY JIU-
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HUSIMH cepun banbMepa At Bogopo/ia MosIBISIOTCS CIIEKTpalIbHbIE JIMHUY “a”, “0”, “B” H3IyueHus
renus. C moMOUIbIo 3aKOHOB (PU3UKH U HEOOXOAUMBIX POPMYI OOBSICHUTE MOSBICHUE CIIEKTPAb-
HBIX JTUHUH “a”, “0” u “B”. YuecTsb, uTo cepust [ImkepruHra COOTBETCTBYET IepexojiaM n—>n'=4 Ha
4-10 60poBcKyIo opouTy. OTBET 000CHOBATH.

9. Ilpu momaye Ha aHO/ BaKyyMHOTO (DOTORJIEMEHTa OOPAaTHOTO HANPSHKCHUS
HanOoJsiee OBICTPBIE AIEKTPOHBI, BRIOUTHIE U3 KaToa ()OTOHAMU MOHOXPOMATH-
YECKOT0 YJIbTPapHOICTOBOIO U3ITYUYCHUS C YaCTOTOH V, TPOJIETAIOT TOIBKO MO-
JIOBUHY paccTosiHus | MeXIy KaTo0M U aHOJIOM, TOBOpavMBasi Hazaj (CM. pu-
cyHoK). Mcrionb3ys 3akoHbl poTodhdekra, u 3Has BEMUUUHY A, PAOOTHI BbI-
X0/1a AIEKTPOHOB U3 KAaTO/1a, OIPEACITUTE BO CKOJIBKO Pa3 HAJ0 YBEIUYHUTD Yac-
TOTY MAJAAOMIETO U3ITYUSHHSI, YTOOBI AJICKTPOHBI JIOJETAIH J0 aHO/Ia U aMIIEpMETp Hadan (GUKCH-
poBath poroToK. OTBET 00OCHOBATH

10. DxcnepuMeHTaTOp MPEACTABIII TpadUK 3aBUCUMOCTH U3Ty4aTeIIbHON CIIOCOOHO- Fooraepn
CTH a0COJIFOTHO YEPHOIO TeJla OT HUKINYECKONM YaCTOThI U3NyYEHUS ( TP ABYX pas-
JMYHBIX TeMIeparypax. Bolckaxxute cBO€ MHEHHE O TOM, IIPABUIILHO JIM HAPUCOBAH
9TOT Tpad UK, U €CIIM OH HAPUCOBAH HEMPABUIIbHO, TO IJe caenanbl omunoku? OTBer
000CHOBATH U MIOATBEPIUTH 3aKOHAMH U (OpMYyTaMu (QU3HUKH.

IlepeyeHb KOHTPOJIBLHBIX 32/IaHUI H BOMPOCOB /1JIsl OI[EHKHU C()OPMUPOBAHHOCTH
komnereHuun OIIK-2 (kourposupyemsrii nnaukarop OITK-2.1)

1. MukpouacTuiia HaXOJUTCS B CTAlHOHAPHOM ITOTEHIIMAIBHOM I10JI€, B KOTOPOM UMEET MOTEHIIU-
anbHyto 3Hepruio U (X) , 3ABUCSIIYIO OT OJHOM KoopauHaThel x. [lonHas sHeprus yacTuisl paBHa £,

a e€ COCTOsSIHUE OMUCHIBACTCS BOJIHOBOM (yHKIMEH \|J(X). Ecmu 71=1,055-10"* JIx - ¢, To Mmaccy

M YacTHUUbBI MOXXHO BEIYUCIIUTH U3 COOTHOIIICHUS (YKa)KI/ITG Hp&BHJ’[BHBIfI OTBGT)I

oo 2(EU () dP(x).
2(E-U(x))w(x) dx® nPy(x)  dx®

B) M= 0’ d*y(x). D m= nPy(x) .
2(U(X)-E)w(x) dx® 2(E-U(x))-d?y(x)/dx*’

) m= 2(U (x)=E) d*w(x) &) m= n*y (%) .
ny(x)  dx? 2(U (x)—E)-d?y(x)/dx*’

2. BonHoBas pyHKIusA \p(x) = AeXp(ikX), rine A u K — mocTossHHbIE BEJTMYHMHBL, | — MHUMAsl €TUHH-

113, OIIMCBIBAET COCTOSTHUE MUKPOYACTHULIBI B TOM Cllydae, Koraa €€ NOTeHIHalbHasi SJHEPIUs UMEET
BU/J (YKaXHUTE MMPaBUIIbHBIN OTBET):

a)U=kx2/2; 6) U =kx; B)UZCOHSt'EXp(—kXZ); r)U=0; ) U =const-exp(ikx);

€) HeT IPaBHJIbHOTO OTBETA;

3. CocTosiHFe MUKPOYACTHIIBI, ABMKYIICHCS B OTPAaHUYCHHOM IIEHTPAIbHO-CHMMETPUIHOM TI0JIE,
o o 2
OTIMCHIBACTCS] BOJTHOBOU (DYHKIHEH ( r) = Ar®, riue A — KOHCTaHTa, a I — pacCTOSHUE JIO IICH-

TpajabHOM TOUKH. OTHOIIEHHE IIIIOTHOCTH BEPOSATHOCTH OOHAPYKEHUS YAaCTHIIBI B TOUKE C KOOPIU-
HATOM I K IUIOTHOCTU BEPOSITHOCTU €€ OOHAPYKEHUS B TOUKE Iy PaBHO (YKaXXKMTE NPaBHIIbHBIN

OTBET):
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r 6 r 4 r 2 r 2 r 4 r 6

2 2 2 1 1 1

a)|l—|; 0)|—]|; B) | — | ; r)1; m|—1; e)|—|; xK) | — | ;
r g N r ) r

3) HET NPAaBUIILHOTO OTBETA;

4. Ecnu panuyc N-it 60pOBCKOM 3JIEKTPOHHON OPOUTHI B OTHOAICKTPOHHOM aTOME PaBEH YETBIPEM

paaunycam 1mepBoi 00pOBCKOI OPOUTHI, TO OTHOIIICHUE ‘Ll‘ / ‘ Ln‘ BEJIMYMHBI MOMEHTA UMITYJIbCA

3JIEKTPOHA, HAXOASIIErocs Ha MepBOi OpOUTE K BETMYMHE MOMEHTA UMITYJIbCA 3JIEKTPOHA, HAXO-
Jserocs Ha N-it opouTe, paBHO (YKaKUTE MPABUIbHBINA OTBET):
a) 0,125; 0) 0,25; B) 0,5; r) 1; n) 2; e)4; x) 8;

5. Ha pucynke cxemaTruuecku U300pa>KeHbl CTallMOHAPHBIE OPOUTHI aTOMa
BOJIOpOJIa coraacHo Mozenu bopa, a Takxke yCIOBHO H300paXeHBI MIEPEX0IbI
3JIEKTPOHA C OJIHOM CTallMOHAPHOI OPOUTHI HA APYTYIO, COMIPOBOKAAIOIINECS
ucnyckanueM (poToHa. ITH NIEPEeX0/Ibl JAIOT CIICKTpaIbHbIe cepun Jlaiimana,
banemepa, [Tamena u 1.11.

HaubGonbsmemy ummynbcy ucnyiieHHoro otona B cepuu Jlaiimana
COOTBETCTBYET CJICIYIOIIHI IEPEX0 U3 TeX, YTO MPUBE/ICHBI HA PUCYHKE:

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

o) n=2-n=1; e) N=5->n=3;

6. Ilepexon aneKTpoHa ¢ OOPOBCKOW OPOUTHI € TIIaBHBIM KBAaHTOBBIM YMCJIOM N Ha OPOUTY C IJ1aB-
HBIM KBaHTOBBIM YHCJIOM N’ B aTOME BOJIOPOJIa COOTBETCTBYET JIMHUH OJTHOW U3 CIIEKTPATBbHBIX
cepuit uznyuenusd. [Ipu aTom nepexony N=o00—>N"'=2 COOTBETCTBYET CIEAYIOIIas JJIMHA BOJIHBI
U3ITy4eHus A (BbIOepUTE IPABUIbHBIM OTBET):

a) MUHMMaJbHast A B cepuu JlaiimaHa; 0) MHHUMalbHas A B cepuu banbmepa;

B) MUHMMaJIbHas A B cepuu [lamena; r) MakcuMaibHas A B cepun JlaiimaHa;

1) MakcuMajibHas A B cepuu banbmepa; €) MakcuManibHas A B cepuu Ilamena;

7. MukpouacTuIia, HaXoAsasCcs B OJTHOMEPHOM NMPAMOYTOJIbHON MOTEHLIUATBHON sIME U

HIUPUHBI @ ¢ OECKOHEUHO BBICOKUMH CTEHKAMH, IEPEXOJUT HA OCHOBHOM, CaMbIif HU3KHUIA
pa3pelIeHHbIN SHEPreTUYECKU YPOBEHB C pa3peIIeHHOI0 YPOBHS SHEPIUH, JIEXKAILETO

HEMOCPEACTBEHHO Ha/l OCHOBHBIM. [IpH 3TOM Hcnyckaercss GOTOH ¢ IMKINYECKOH yacTo- m
TOW ®. Maccy 4acTHIIBI M MO>KHO HalTH U3 COOTHOIIEHUS (YKa)KUTE BEPHBIN OTBET, TJe

k=

h =h/2n—mnocrosiauas [Tnaxka): 0
n°h ) 3n’h . B nh ‘ r) 37t2h_ 0 2n2h_ o) 3n’h _ 4n2h_
20L2" 4ol?’ ol?’ ol? ol?’ 20l ol?

a) 6) )
8. MukpouacTulia ¢ MacCOil m HaXOAMTCS B OJJHOMEPHOW MOTEHIMAIBHOH siIMe, UMesl TOTECHIIH A b-
Hyto 3Hepruio U =K X2 / 2,rne K =const, 1 MOXeT UMETh TOJIBKO AUCKPETHBIC Pa3pelICHHbIC 3HA-
yeHust sHeprun Ey, rae N—riaaBHoe kBaHTOBOE unciao0. C poCcTOM 4yHciIa N pacCTOSHUE MEKIY CO-
CeTHMMHU pa3pelIeHHbIMH ypoBHAMHU 3Heprun AE = E| 1 — E|, (yxaxkure BepHOE yTBEpKACHUE):

a) CTPEMHUTCH K HYJIIO; 0) HE U3MEHSIETCS;  B) YMECHBIIIACTCS; ') YBEJIMYUBACTCS,
1) YBEIMUMBAETCS M CTPEMUTCS K HEKOTOPOMY IIPEAETy;  €) YMEHBIIAETCS U CTPEMUTCA K HYIIIO;
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9. Bece paccMaTrpuBaemble TI0I000JIOUKH aTOMa ypaHa 3aloJIHEHbI 3J1eKTPOHAMH MOJHOCTHI0. N
— 9uCIIo 31eKTpoHOB B 5 —mogobomouke, a Ny — 4ucIiio 3JeKTPOHOB B 25 — 1101000JI0UKe. Y KaKu-

TC IPaBUJIIbHYIO BEJIMUMHY Pa3HOCTH N;— N !
a)l; 0)2; B)3; 14, m6; € 7; k)8 3)9; m10; k)12; m) 14; wm)15; n)16;

10. YkaxuTe, Kakasi 4aCTb aTOMHBIX SI€p PaJHOAKTUBHOTO BEIECTBA PACHANACTCs 33 BpEeMs, paB-
HOE TpeM MepHoAaM Noaypacnaja:

1. 2. 3. 3. 7. ) . . 1. 1, o .
a)z, 6)5, B)g, F)Z' H)E’ €) ~; XK)=; 3)=; I/I)é, K)Z, J1) Ipyroi OTBET;

IlepeyeHb KOHTPOJIbHBIX 32/1aHUI H BONPOCOB /1JIsl OI[€HKU C()OPMUPOBAHHOCTH
kommnerenun OIIK-2 (kouTponupyemslii unaukarop OIIK-2.2)

1. DeKTpOH ¢ Maccoii M U C OTPUIATEIBHBIM JIEKTPUICCKUM 3apsaaoM —( o0pa3yeT OqHOAIIeK-
TPOHHBIM aTOM BMECTE C SAPOM, UMeromuM Maccy M [J M ¥ MOJ0KUTENBHBIN dJEKTPUUECKUN 3a-

psaa +Q . Uemy paBHO OTHOIIEHUE BEIHYUH (MOIYJICH) ‘El‘ / ‘EZ‘ SHepruu £q 31eKTpoHa, HaXod-

HIETOCSI B IIEPBOM BO30YKIIEHHOM COCTOSIHUH, ¥l SHEPTUU E, AJIEKTPOHA, HAXOSIIET0Cs Ha TPEThekl
O0pOBCKOI 0pOUTE (YKAXKHUTE MPABUIBHBINA OTBET):
ay4; 0)1,5 B3 102 m8 e)225 k)45 3)9; u)apyroii oTBer;

2. MukpouacTuiia ¢ MacCoii M HaXOAUTCS B OTHOMEPHOH MPSAMOYTOJIbHON MOTEHIIH- U
JIBbHOM siMe IupUHON L ¢ 6eCKOHEUHO BBICOKUMU cTeHKaMH. BosiHOBBIE pyHKIIMY,
OIMCHIBAIOILIME ABA PA3PEIICHHBIX COCTOSHUSI YaCTULIBI, UMEIOT BUJL

2 . 2nx 2 . 4nx T
21 (X) =, [—Ssin— u vy, (X) =, |— Sin——. BennunHa (MO/yJb) pa3HOCTH 3HAUeE-
L L L L X
HU# SHeprun A E 9acTHIIBI B 3THX COCTOSHUAX paBHA (YKaKHUTE MPABUIBHBIN OTBET, -t
rae h= h/ 21 —mnocrosiHHas [lnanka):
h2 3n2h? 5r2h? 71%hH On2h? 1272h2
5> 0) > B 55 T 55 A e >3 K) ——
2mL 2mL 2mL 2mL 2mL 2mL

3. YkaxuTe NpaBUIbHYIO BeMMIMHY oTHOWEHUs Eg/E; sHepruum Tpetbero Bo30ykaeHHOTO co-

CTOSTHUSI HEKOTOPOT'O OJJHOMEPHOTO KBAHTOBOT'O TAPMOHHUYECKOTO OCHUILISATOPA K SHEPTUHU TIEPBOTO
BO30YXK/IEHHOTO COCTOSHHSI 3TOTO OCHUILIATOPA:
a)3; 0)14/9; B)2; 1)6; m)7/2; e)7/3; x)7/4; 3)5/2; wu)4; K)Ipyrou oTBeT;

4. MuKpoyacTuiia ¢ MacColl M HaXOIUTCS B OJHOMEPHOU MOTCHIIMAILHOH sIMEe, UMes TTOTEHITUATb-
Hyto sHepruto U =K x? / 2, e k =const, u uMeeT HAMMEHBbIIIee Pa3PEIICHHOE 3HAYCHUE SHEPTHUH.
Yemy paBHa JJIMHA BOJHBI OTOHA, KOTOPBIN JOHKHA MOTJIOTUTH YaCTUIIA, YTOOBI IEPEUTH Ha CO-
CeJTHUIT pa3peIIeH bl SHEPTeTHUEeCKUH ypoBeHb ( C — CKopocTh cBeTa, /i =1,055-107> JIx ¢ ):

k 2m k 2k ¢ [m m 1 |m
c/—~ 6 c/—- 20/—' c/—~ —,/—' Zc/—- —f—;
a) om ) 7w . B) 27 ok r) poult 11)2 . e) 2x o >1<)2 ”
z

5. Ha pucyHke yka3zaHbl BCE€ BO3MOXKHbIE OPUEHTAILIMU BEKTOPa OPOUTAIIBHOTO Mar- gﬂ: =

HUTHOTO MOMEHTA JJICKTPOHA, HAXOSAIETOCS B OJHOW U3 AJIEKTPOHHBIX MOA000JI0- 20
YeK aTOMa, OTHOCUTEIBHO OCH Z, HAIIPABJICHHOW BJI0JIb IMHUWA MHIYKIIUU BHEIIHETO Mg

MarHuTHOro nosisd. Yemy paBHa BeJIMYMHA 3TOr0 BeKTopa ( [Ly —MarseToH bopa, on- _u(i_
penenuTe NpaBUIbHBINA OTBET)? -2g-
-3H5"

—4Hg-
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a) VISug: ©) 4ug: B 15pp/4; 1) VI2pg: 1) V20ug: e V30ug/2;

6. UeMy paBHO OTHOILICHHE BETMYMHBI (MOJYJIS1) BEKTOPAa OPOUTAIBHOTO MOMEHTA UMITYJIbCA AJIEK-
TpoHa, Haxosierocs B 3d — o jo0010uke aroMa K HauOoJIbIIEMY BO3MOXHOMY 3HAYCHHUIO BEIIU-
YUHBI (MOAYJIS1) MPOEKIIMU BEKTOpPA OPOUTAIIBHOTO MOMEHTA UMITYJIbCa 3TOr'0 3JIEKTPOHA Ha OCh Z,
KOTOpas HalipaBJICHA BIOJIb JIMHAHN WHAYKIOHUU BHCIIHCTO MAaroHMuTHOI'O I1OJIA (BLI6€pI/ITe IMpaBUJIb-

HBII OTBET):
a)l; 0)1,155; B)1,225; 1)1,414; n)1,732; e)2; x)2,449; 3)3;

7. O00J104Ka MHOTO3JIEKTPOHHOTO aTOMa C TJIaBHBIM KBAaHTOBBIM YHUCIIOM N =5 TMOJHOCTHIO 3aI10J1-
HEHa JJIeKTpoHaMHu. B mocienneii momo0omouke 3Toi 000JI09KH ¢ MAKCUMAIIbHBIM 3HAYEHUEM OP-
OUTaTBHOTO KBAaHTOBOTO YKciIa HaxoauTcst Ni 3JIeKTpOHOB, a B mpeanocieaiei nogodonouke — N
3JIEKTPOHOB. YKaKHUTE NPaBUIbHYIO BenmanHy oTHotneHus Ni/No :

4. 9. 9. 5, 1. ) 16 , )
3 B)5, r)7, )1)3, e)5, x) 3; 3)7, n)3; K)

11 13 }
a)l; 6) T W M)
8. Ilepuop! mosrypacmnaja sijaep paIioaKTUBHBIX U30TOIOB “1” 1 “2” paBHBI, COOTBETCTBEHHO, T1 =
1 ¢ u T, =4 c. B HauanpHblli MOMEHT BpeMeHU Iy = 0 uucio saep o0oux U30TOMOB B 00pasiie Obl-
70 orHAKoBO. ONpe/ieuTe U YKaXUTe MpaBuibHyk0 BennunHy otHomeHust N1/N , rae N — gucio
sqiep nepBoro u3oromna, a Ny — 4ucio saep BTOPOro U30TOMa COXPAHUBIINXCS B 00pasiie K MOMEHTY
BpemeHnu t =4 c:

a)2; 06)exp(4); B)16; nyexp(-4); M8 e)l; x) /4 3)exp3); w4 x) 1/8;

1) 1/2; wm) 1/16;  H) opyroii oTBeT;

9. B nHauanbHbI MOMeHT BpeMeHH tp = 0 B oOpasie conepxanock Ng siiep HEKOTOPOTO paanoak-
TUBHOTO M30TOMa ¢ nepuoaoM nonypacnaga T = 1 ¢. CnycTs kakoe BpeMs B o0paslie pacnagercst
15No/16 simep maHHOTO M30TOMA (OMPEACIIUTE U YKAXKUTE OTBET)?

a)lc; 0)2c; B)3¢c; r)4c; )5 c; e)bc; x) 7 c;

3) 8c; 1) Ipyroi OTBET;

10. B HavyanbHbI1il MOMEHT BpeMmeHu to =0 B oOpa3sie conepxkanock No saep HEKOTOpOro paaroak-
TUBHOTO U30TOMNa ¢ neproaoM nomypacnana T1 =1 c. K MomeHnTy Bpemenu t =3 ¢ 3a cueT pacnaja
s7iep U30TOMa B 00pa3iie BRIASIMIOCH Teo Q. YKaXnuTe MpaBUIIbHOE COOTHOIIIEHHUE TSI BEIYHUCIIE-
HUS BenM4uHbI E1 3HepreTHueckoro BeIXoJa pacnaja sapa JaHHOTO W30Toma:

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

3) 8Q/7Np;  w) apyroii oTBeT;

IlepeyeHb KOHTPOJILHBIX 32JaAHUH M BOIIPOCOB VIl OLEHKU CPOPMHUPOBAHHOCTH
komnerennun OIIK-2 (kourposupyemsiii unankarop OINK-2.3)

1. B amepuKaHCKUX YHUBEPCUTETAX JIs WILTIOCTPAIIMH BOJTHOBBIX CBOMCTB JIEKTPOMArHUTHBIX
BOJIH CTYJIEHTaM MpeJUIaraiT cieayommii npumep: “Korja aBuarus coro3HbIX BOMCK JIeTella Ha
OonbmioM ynaneHun L ot Oepera Haj MOBEPXHOCTHIO MOPsI Ha ONpeeCHHOM BbicoTe Ny, TO pa-
nuonokannonnble craniuu (PJIC) repmaHcKuX BOHCK, CTOSIIMX Ha Oepery Ha BeicoTe hy Hax ypoB-
HEM MOpS ¥l H3ITy4YaBIINX JIEKTPOMArHUTHBIC BOJHBI C JUTMHOW BOJIHBI A, HE TIOJTYYaJl OTPaKEeH-
HBIH OT CAMOJIETOB CUTHAJI, YTO MTO3BOJISUIO aBHALMHU OECIPENSITCTBEHHO MPOJIETaTh HaJl JTMHUCH
000poHBI HA Oepery, U OBLTO OJTHOM U3 TJIABHBIX TPUYHH IMOOEABI COFO3HUKOB HaJl (haIlTuCTCKON
I"'epmanueii Bo 2-if MupoBo# BoiiHe.” 1310%KuTe cCBOE MHEHHE O TOM, KaKH€ 3aKOHbI BOJTHOBOH OII-
THKH MTO3BOJISIOT CICTATh TAKOH BBIBOJ, U, UCIIOJBb3Ys 3TH 3aKOHBI, OIPE/ICINTE BhICOTY N1, Ha Ka-
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KO TOJDKHBI JIETETh CaMoJIeThl. BhICKakuTe Takke CBOE MHEHHUE O TOJJOOHOM CUTYalluu U MTPUBE-
nuTe 000CHOBAHHBIE aPTYMEHTHI O €€ HEBO3MOMXKHOCTH.

2. JlokaxxuTe, 4yTO co3AaBaeMble NU(PPAKIIMOHHON PEIIETKOM CIIEKTPhl BTOPOTO M TPETHETO MOPS-
KOB B Clly4ae 0€JIoro cBeTa BCeraa epeKpbIBAtOTCS.

3. Ha myTH miockoi MOHOXPOMAaTHYECKOW CBETOBOW BOJIHBI C JUTMHOM A T10- A J
o —_—
MEIIAKOT HEMPO3PAUHbIii TUCK 10CTATOYHO 60MBIIOrO uaMeTpa d (CM. pUCY-  ——= A 0
=
1 3KpaH

HOK). Ha ocu aucka B Touke 0 3kpaHa, yCTaHOBICHHOTO 3a JUCKOM, HaOmo1a-
eTcs TEMHOE MATHO. Tpu 3KcriepuMeHTaTopa, OTBeYasi Ha BOIPOC O TOM, 4TO —

OyJeT MPOUCXOUTh C OCBEIIEHHOCTHIO AKpaHa B Touke () Mpu NOCTENEHHOM YMEHbILIEHUU 1a-
MeTpa qucka d 0 OYeHb MaJIbIX Pa3MepOB B JI0JIM MUJUIUMETPA, BBICKA3bIBAIOT PA3INYHOC MHEHHE.
[TepBslii cuntaet, yto B Touke 0 Bce BpeMs OynieT HaOI04aThCsl TEMHOE IISITHO, IIOCKOJIBKY 3Ta
TOYKa HAXOJIUTCS B 001acTH TeHU. BTOpOii yBepeH, 4To OCBEIeHHOCTh B Touke 0 Ipu MOCTENeH-
HOM yMeHbIeHHH d HAaYHET MePUOIMUSCKH MEHATHCS, ¥ B ToUke () OymeT HabI0aaThCsl TO MaKCHU-
MYM, TO MUHUMYM OCBELIeHHOCTU. TpeTuii nojaraer, 4To NpyU NOCTEIIEHHOM YMEHBIICHUH J11a-
Metpa npenstcTBus d OCBEIEHHOCTh TOUKH (), 3aKPBITOM OT MPSMOTO MOIAJaHUs CBETA, TIOCTE-
IIEHHO CTaHET TAaKOM )K€, KaK U IIPH OTCYTCTBUU AHUcKa. CpaBHUTE UX TOUKH 3PEHUS U BBICKAKUTE
CBOE CY)KAECHHE O TOM, KTO U3 IKCIIEPUMEHTATOPOB IIPaB, 00OCHOBAB CBOE€ MHEHHE C TOMOIIBIO (pu-
3MYECKHUX 3aKOHOB.

e

4.Ha 1 M° 3emHoit MIOBEPXHOCTHU B palilOHE 3KBATOpA KaXkayro cekyHny nagaet ~1,37 k[ cou-
HEYHOTO M3Ty4eHUs (COJIHEUHAs MMOCTOsIHHAS ). BBISIBUTE MPUHIIUIIBI, TO3BOJIAIOIINE OLIEHUTD CPe/I-
HIOIO TeMIIepaTypy 3eMJIU U U3JI0)KUTE CBOE MHEHUE O TOM, YTO IIPOU3O0ILIO OBl CO CpeiHel Temrie-
paTypoii 3emiiu IpU yBEJIMUYEHUH TeMIiepaTypbl noBepxHocTu CoiHia XoTs Obl B 2 pasa. B Ha-
cTosIiee BpeMs Temmneparypa nosepxHoctu Connia ~6000 K. OTBeT 0600CHOBATh M MOATBEPIUTH
dbopmynamu.

5. Onpenenure, N0 Kakoi MPUUMHE YCKOPEHHBIE OOJIBIIION Pa3HOCTHIO MOTEH-
IIMAJIOB A@ 3JIEKTPOHBI, IpOJIeTasi Yepe3 y3KYyIO IIeb MIUPUHBI & B Y3KOM He- ¢

MIPO3PAvYHOM MPEMSTCTBUU, MOTYT PACCEHBAIOTCS B PA3HBIX HANIPABIECHUSAX 1101 a
Pa3HBIMH yIJIaMH, HO HE MOTYT JIETETh 3 IIEIBIO O] OTJACTBHBIME YITaMU ¢, ? == ﬁ’,_.

—

3JTEKTPOHbI fﬁ
H3moxuTe cBoOe MHEHHE O TOM, KaKH€ q)HSI/I‘IeCKI/Ie 3aKOHBI 1 IPUHIMWIIBI HA10

UCIOJIb30BaTh, YTOOBI HAUTH JTaHHBIE YTJbl. [IpuBennTe cxemy pacueTa u mo-
JTy4eHHbIe (OpMYJIBI IS YTIO0B ¢, . OTBET 000CHOBATH.

6. Ha pucyHke nokasaH y4acTOK CIEKTpa U3JIy4eHHUs BO30YK- a6 s cepus
JEHHBIX aTOMOB BOJIOpO/ia (CILIONIHbIE TUHUH U3 cepuu banbme- P LﬂﬂKepHHFa
pa) U OJTHOKPAaTHO MOHU3UPOBAHHBIX aTOMOB Iefius (IITPUXOBBIE bazkmepa
nuHUK U3 cepuu [Tukepunra). BUIHO, YTO YaCTh CIIEKTPATBHBIX ‘ i ‘ i ’ | AEM

400 500 600 700

JIMHHUMN U3 3TUX CEPUN MPAKTUYECKU COBIAAAOT, HO MEXY JIH-
HUSMH cepun banbMepa At BoJopo/ia MOsIBIISIOTCS CIIEKTpalibHBIE JIMHUM “a”, “0”, “B” U3IIyueHHs
renus. C mOMOUIbIO 3aKOHOB (PM3UKH U HEOOXOAUMBIX POPMYI OOBSICHUTE MOSBICHUE CIIEKTPalb-
HBIX JIMHUH “a”, “0” u “B”. YdecTp, uTo cepus [InkepuHra COOTBETCTBYET epexoaM n—n'=4 Ha
4-10 60poBCcKyI0 0pouTy. OTBET 000CHOBATH.

7. Ilpu mogade Ha aHOA BaKyyMHOTO ()OTO3JIEMEHTA OOPaTHOTO HAMIPSIKCHUS
HanOosee OBICTPbIC AIEKTPOHBI, BEIOUTHIE U3 KaToa (POTOHAMU MOHOXPOMATH-
YECKOTr0o yIbTPa(roIeToOBOro H3IIy4eHus C YaCTOTOH V, TPOJICTAIOT TOJIBKO MO-
JIOBHHY paccTosiHus | MeXIy KaToJoM U aHOIOM, TOBOpadkBasi Ha3al (CM. pu-
CcyHOK). Mcnionb3yst 3akoHbl hoTorddekra, u 3Has BEIUYUHY A, pPaOOTHI BbI-

X0[a 3JICKTPOHOB M3 KaTOJad, OIIPCACINTC BO CKOJIBKO pa3 HAAO YBCIWUYUTD YacC-
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TOTY MAJIAIOIIEro U3MyYeHUsI, YTOOBI STIEKTPOHBI JOJETAN A0 aHOJA ¥ aMIIEpMETp Hadal (PUKCHU-
poBaTh (oToTOK. OTBET 000CHOBATH

8. DKCIIepUMEHTATOp MPeACTaBIII TPadUK 3aBUCUMOCTH U3Ty4aTeIbHON CIIOCOOHOCTH 7o uepn
a0COJIIOTHO YEPHOTO TeJla OT LUKIMYECKOW YacTOThI U3ITyYeHHS O TIPH JIBYX pasziny-

HBIX TeMIlepaTypax. BrickaxuTe cBOE MHEHHE O TOM, IPABUJIBHO JIX HAPUCOBAH 3TOT

rpaduK, ¥ €CIi OH HApMCOBaH HEMPAaBHIBHO, TO TAe cAenanbl omuoku? OTBeT 000C-
HOBATh U MOJATBEPANUTH 3aKOHAMH U (HOpMYyJIaMU (HUUKH.

9. DnekTpoH B BO30YKACHHOM aTOME BOJOPOJia COBEPIIAET Mepexol, UclycKast POTOH, COOTBETCT-
BYIOILIMI TUHUM cepuu banbMepa ¢ MaKCUMaJIbHOM JUIMHOW BOJHBI. VICIIONB3Yyst 3aKOHBI U (POPMYITBI
(bu3uKy, onpeaeauTe, BO CKOJIbKO pa3 Ipy 3TOM U3MEHUTCS SHEPIHsl HOHU3ALUU TaKOTro aroma’?
YBenuuuinach oHa WK yMeHbimiaack? OTBeT 000CHOBATH M MOATBEPIUTH BHIUMCIEHUEM HCKOMOTO
OTHOLICHHS.

10. JIBa TOHKUX MapauIeNbHbIX Ty4Ka aTOMOB BOJIOPOA MOCIEI0BATEIHLHO 5
BJIETAIOT B OYEHb CUJIIbHOE HEOJJHOPOJAHOE MAarHUTHOE I0JIE, INHUU UHAYK- TEEess o
MK KOTOPOTO MOKA3aHbl HA PUCYHKE. B MEPBOM ITydKe aTOMBI HAXOAATCA B AToMB H )
OCHOBHOM COCTOSTHMH, @ BO BTOPOM IY4YKE OHU HAXOJIATCS B IIEPBOM BO3-

OyX/I€HHOM COCTOSIHMH. BBICKaXHTe CBOE€ MHEHHE O TOM, UYTO IIPOU30UJET C MyYKaMU aTOMOB TO-
CcJIe TIpoJieTa yepe3 MarauTHoe nojie. OO0CHYHTE CBOW OTBET C TIOMOIIIBIO TIOIXOISIINX (pU3nIe-
CKHX 3aKOHOB U (hopmyi. OLeHuTe BETUYNHY U3MEHEHU N, MPOUCXOIAINX C IyYKaMU U MOATBEP-

JITE CBOIO OIICHKY (pOpMyIIaMHu.

4. OueHoYHbIE CpeIcTBA (OLeHOYHbIe MAaTEePHUAJIbI) /ISl IPOBEIeHUs] IPOMEKY-
TOYHOM aTTECTALMH 00y4AKIIMXCH (3AIUTHI KyPCOBOil padoThl (IIPoeKTa)) 1o
AUCIHUIIAHE (MOIYJII0)

3aHATUS yKa3aHHOTO THIIA HE MPEIYCMOTPEHBl OCHOBHOH mHpodeccuoHalbHOW 00pa3oBa-
TEJIbHON MPOrPAMMOM.



