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1 ITacnopT KoMIJIEKTA POHIA OLIEHOYHBIX CPEICTB

1.1 ObsacTh npuMeHeHUs (POH/IA OLIEHOYHBIX CPEACTB
®onp oueHounbix cpencts (OPOC) npeaHasHayeH sl KOHTPOJISA U OLIEHKU
o0pa3oBaTeIbHBIX JOCTIKEHUN 00YUaIOIUXCs MO crienuanbHOCTIM 15.02.01
Monmaoic u mexnuueckas IKCHIYamayus nNPOMblULIEHHO20 000PY008aAHUS,
OCBOMBIIHMX Iporpammy yueOHoi aucuuiuinasl @U3MKA, koTtopast sIBIsIeTCS 4acThiO
OCHOBHOU IpodeccroHaIbHON 00pa30BaTebHON MPOrPAMMBI B COOTBETCTBHH C
®I'OC BKIIOYAIOT KOHTPOJIbHBIE MAaTEPHAIIbI IJIsl TPOBEACHUS TEKYILET0, PyOeKHOTO
KOHTPOJISL U IPOMEXKYTOYHOM arTecTaliuy B popMe IK3aMeHa.
®OC pazpadoran B coorBeTcTBUU ¢ PI'OC no cneuunanbHocT 15.02.01
Monmaosic u mexnHuueckas IKCHIYamayus nPOMblULIeHHO20 000pY008aHus M B
COOTBETCTBHHM C paboyeil mporpammont yueoHou nuctuiuinasl GU3NKA.
Obyuarowuticas 00adxiceH 001a0amsv 0OUWUMU KOMREMEHYUAMU, SKIIOUAIOWUMU 8
cebsi cnocooHoCmb !
OK 01. BwiOupath cmocoObl perieHus 3agad NpodeccHOHaIbHOW JesSTENhHOCTH,
MPUMEHHUTENIBHO K Pa3JIUYHBIM KOHTEKCTaM.
OK 02. Ocy1iecTBasATh MOUCK, aHATU3 U UHTEPIpETAIio nHpopMauu, HeoOX0auMOon
JUTSI BBITOJTHEHUS 3a]1a4 Npo(eCCUOHATBHOM IEATEIbHOCTH.
OK 03. IlnanupoBaTb M peanu30BbIBATH COOCTBEHHOE MNPOPECCHOHAIBHOE U
JUYHOCTHOE Pa3BUTHE.
OK 04. PaGoraTh B KOJUIEKTMBE W KoMaHzae, 3(P(EKTUBHO B3aUMOJECHCTBOBATH C
KOJUIETaMU, PYKOBOJCTBOM, KJIUEHTaMHU.
OK 05. OcymecTBasATh yCTHYIO M NMHCBbMEHHYI0 KOMMYHHMKALMIO Ha TOCYIapCTBEHHOM
SI3BIKE C YYETOM OCOOCHHOCTEN COIMAIIBHOTO U KYJIBTYPHOT'O KOHTEKCTA.
OK 06. IIposiBiATh TpaKJaHCKO-NATPUOTHYECKYIO MO3ULHUI0, JEMOHCTPUPOBATh
OCO3HaHHOE IMOBEJICHUE Ha OCHOBE TPAIUIIMOHHBIX OOIICUYETIOBEYECKUX IIEHHOCTEH,
MPUMEHSTh CTAaHJAAPThl AHTUKOPPYNLIMOHHOTO TTOBEJEHUS.
OK 07. ConeiicTBOBaTh COXPAaHCHHIO OKPYXKAIOIICH Cpenbl, pecypcocOepeKeHHUIO,
3¢ (HEKTUBHO IEUCTBOBATH B UYPE3BBIUANHBIX CUTYAITUSX.
OK 08. HUcmnonb3oBaTh cpeAcTBa (PU3NIECKON KyIBTYPhI JUIsl COXPAHEHUS U YKPETUICHUS
3I0pOBbsI B Hpouecce MNpopecCUOHANbHOW  JEATEIbBHOCTH U MOJJEPKaHUS
HEO0OXO0IMMOT0 YPOBHS (PU3NUECKON MOATOTOBIECHHOCTH.
OK 09. Hcnons3oBaTh HHPOPMAIIMOHHBIE TEXHOJOTMH B MNPOPECCHOHATBHON
NEeSATENbHOCTH.
OK 10. ITonb3oBaThcsi MpodecCHOHANBHONW JTOKYMEHTaluMeld Ha TOCyIapCTBEHHOM U
MHOCTPAHHOM SI3bIKAX.
OK 11. MHcnonb3oBarh 3HaHuUA 110 (UHAHCOBOM TI'PaMOTHOCTH, IUIAHUPOBATh
PeANPUHUMATEIBCKYIO IEATETLHOCTh B Tpo(eccoHanbHoil cdepe.
Obyuarowuticss 0ondicen 061a0ams NPOGECCUOHATbHOIMU KOMNEMEHUUAMU,
COOMBEemMcmeyIoWUMU BUOAM OesIMEbHOCIIU

[IK 1.2. [IpoBOAUTh MOHTAX MPOMBIIIIEHHOTO 000PY/IOBAaHUS B COOTBETCTBUU C
TEXHUYECKOU JOKYMEHTALIUEH.



2. PCSyJ'II)TaTI)I OCBOCHUSA y‘l66HOﬁ AUCIHHUIIVINHBI, IOJAJICKAIIINE

NpoBepKe

2.1. B pe3synbrare

aTTeCTallU 10 Y4eOHOW JAUCIUILIINHE

OCYHICCTBIIACTCA

KOMILJIEKCHAsl IPOBEpKa CIEAYIOINX YMEHUN U 3HAHUU.

Ta6auua 1. [Tokazarenu orieHKH cHOPMUPOBAHHOCTU 3HAHUI U YMEHUN

OcBoeHHbIE YMEHusdA, YCBOCHHBbIC 3BHAHUSA

IMoka3aTenu oneHKH pe3yabTaTa

YMmenus:

Y1.onucbiBaTh 1 00BSICHATH (pU3HYECKHE SIBJICHUS
U CBOICTBA TeJI

nabopaTopHble paboThI, JOMAIIHss paboTa,
KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OIPOCHI MO
TeMaM (3a4€ThI)

Y2.0TaM4aTh TUNIOTE3bI OT HAYYHBIX TEOPUI

BHEayJIUTOpPHAs CaMOCTOsITeNIbHasA paboTa

¥Y3.1eaaTbh BBIBOJBI HA OCHOBE KCIIEPUMEHTAIbHBIX
JTAHHBIX

1a00paToOpHBIC pabOThI, KOHTPOJIBHBIC
paboThl

Y4.npuBoauth npuMepbl, NOKa3bIBAKOIINE, YTO:
HaAOJIOACHUS U SKCIIEPUMEHT SBJISIOTCSI OCHOBOM
JUIS BBIABMDKEHUS THIIOTE3 U TEOPHI, TO3BOJIAIOT
IIPOBEPUTh HCTUHHOCTh TEOPETUYECKHX BHIBOJIOB

YCTHBIE OIIPOCHI 10 TeMaM (3auéThl)

YS.npuBoAUTH NPUMeEPbI NPAKTHYECKOT0
HCIO0/1b30BAHUA (PU3HYECKUX 3HAHUH

BHEayIUTOpPHAs CaMOCTOsITeNIbHAs paboTa,
YCTHBIE OIPOCHI IO TeMaM (3a4EThI),
KOHTPOJIbHBIC PAOOTHI

Y6.BoCIPUHUMATH U HA OCHOBE MOJY4YEHHbIX
3HAHMH CAMOCTOAITEJILHO OLIEHMBAThH
nH(pOpMaIHIO, COAEPIKAIILYIOCS B COOOIICHMSIX
CMMU, UNHuTepHeTe, HAYUYHO-TOMYJISIPHBIX CTaThsIX

BHEayJIUTOpPHAs cCaMOCTOsITeNIbHAsA paboTa

Y7.1puUMEHATDH M0J1y4YeHHbIe 3HAHUS IS pPellleHHus
(pusnyeckux 3agay.

nabopaTopHbIe PabOThI, KOHTPOJIBHBIC
paboThI, camocTosITeNbHAS padoTa,
TECTHPOBaHUE, TUKTAHTHI 110 popMyam.

Y8.onpeaensite xapaxkrep (HU3NUECKOTO MpoIiecca 1o
rpaduky, Tabmuie, Gpopmye

YCTHBIE OIIPOCHI 10 TeMaM (3auéThl),
caMoCTOsITeNIbHast paboTa, KOHTPOJIbHBIE
paboThl, TECTUPOBAHHE

Y9.u3mepsarh psaa GU3MUECKUX BEIUYUH, IPEACTABISSA
pe3yJIbTaThl U3MEPEHUMN C YUETOM UX
MOTPENIHOCTEN

nabopaTtopHbie paboThI

Y10. HCI0JIb30BATH NPUOOPETEeHHbIE 3HAHUS U
YMeHHS B IPAKTHYECKOH 1eATeJIbHOCTH U
MOBCEAHEBHOM KM3HU

BHEayJIUTOpPHAs CaMOCTOsITeNIbHAsA paboTa

3HaHuA:

31. CMBICJI MOHATHI nabopaTtopHble padoThl, JOMaIIHSAsA padoTa,
KOHTPOJIbHBIE Pa0OThI, CAMOCTOSTEIbHAS
paboTa, yCTHBIE OMPOCHI O TeMaM (3a4€ThI)

32. cMbICT (pu3HYECKUX BeJTHIUH nabopaTtopHble paboThI, TOMAIIHSS padoTa,

KOHTPOJIBHBIC pa60TBI, JUKTAHTBI I10




OcBoeHHbIE YMEHUHA, YCBOCHHBIC 3BHAHUSA

IMoka3aTenu olleHKHU pe3yabTaTa

(dbopmMynam, yCTHBIE OITPOCHI IT0 TEMaM
(3a4€ThI)

33. CMBIC] (PH3HMYECKHX 3aKOHOB KOHTPOJIbHBIE pabOThI, TECTUPOBAHUE,
YCTHBIE ONIPOCHI 1O TeMaM (3auéThl)
34. BKJIA/I POCCHIICKHX U 3apy0esKHbIX BHEAYJJUTOPHAsi CAMOCTOsITeNIbHast paboTa

Y4eHBbIX, OKa3aBIINX HAHOOJbIIee BINSHUE HA
pa3BuTHE (PU3UKH




3. OneHka 0cBOeHUS Y4€OHOM JUCIUIIJINHBI:

3.1. ®opMbI U MEeTOABI OLICHMBAHUS

[IpeqMeToM OLIEHKHM OCBOEHHUSI IUCHUIUIMHBI «DU3MKa» SBISIIOTCS yMEHUS,
3HaHusA, npenycMmorpeHHole @PI'OC  mo  gucuMIUIMHE, HANpaBJEHHbIE  Ha
dbopmupoBaHue OOIIMX KOMIETEHIIUA U CIOCOOHOCTh MPUMEHSITh UX B MPAKTUYECKOM

ACATCIIbHOCTH 1 HOBCGHHGBHOﬁ KHU3HHU.

Ta6auna 2 PekoMeHryemble POPMBI B METOJbI KOHTPOJIS.

@DOpMBI U METOBI KOHTPOJIS U OLICHKH PE3yJIbTaTOB 00yUECHHUs

1. MHTepnperanus pe3ybTaTOB HAOMIOJEHHUN 3a EATENbHOCThI0 00YUalOIIEerocs B MPOLECCe OCBOCHUS
00pa3oBaTeNbHON POTPAMMBI.

2. CraproBas AMarHOCTHKa MOATOTOBKM OOYYaIOUIMXCS IO IIKOJIBHOMY Kypcy (PHM3MKH; BBISIBICHHE
MOTHBAILMM K U3yUEHUIO0 HOBOI'O MaTepuaa.

3. Texkymuii KOHTPOJIb B popMe:

- YCTHOT'O OTBETA

- 3aITUTHI TA0OPATOPHBIX pabOT (KOHTPOJIbHAS paboTa);

- TECTUPOBAHUS;

- ToMarrHel paboThI,

- oruéra TO TPOJCIIAHHOW BHEAYIUTOPHOH CaMOCTOATENBbHOM padoTe COTJacHO WHCTPYKIUU
(mpencraBiieHne mocoowus, mpe3eHTauu /oykiera, HHGOpMaIMOHHOE COOOIICHHE).

4. Pybexusiii kouTposnb 1mo temMam «Mexanukay «MKT u TJl», «ArperatHble COCTOSIHHS BEILIECTBa»,
«DNEeKTPOCTATUKA», «3aKOHBI IOCTOSHHOTO TOKa», «MarauutHoe mnose», «KosebaHus u  BOJHBD,
«Onruka», «KBanroBas ¢uzukay:

— JIMKTaHT 10 popMyam

— YCHBIN OPOC TO TEME

— KOHTpOJIbHas paboTa

5. IlpomexyTouyHast aTTecTaius B (hopMe 3K3aMeHa.

[Ipu oueHuBaHuM UCHONb3yeTCs 5STU - OaibHas cuctema. Kpurepuu oueHku

pa3nTu4HBIX (OPM KOHTPOJISI pE3yIbTaTOB 00y4eHUsI OTOOpaXKEHBI B TAOIHIIE 3.

Tadoauua 3 Tunsl (BUIbl) 3adaHUN ISl TEKYLIET0, pyOeKHOTO KOHTPOJIS
U KPUTEPHUHU OIICHKHU.

Ne Tun (Bux) IIpoBepsiemble 3HAHUS U Kpurepuu ouenkn
3aJaHus YMeHUs

1 «5» - 100 — 90% npaBUIBHBIX OTBETOB
3HaHue: PU3MUECKUX BEINYUH o
«4» - 89 - 71% npaBUIbHBIX OTBETOB

Tectsl U UX pa3MEPHOCTh; 3aKOHOB
P P ’ «3» - 70 — 60% npaBUIBHBIX OTBETOB
buzuku o
«2» - 59% u MeHee npaBUIIbHBIX OTBETOB




Tun (BU)
3alaHusA

IIpoBepsiemblie 3HAHUS U
YMeHUs

Kpurepuu ouenkn

YcTHBIE ONPOCHI

3HaHuE 3aKOHOB (pU3MKH U
yMEHHE OOBACHSTD SIBICHHS
Ha UX OCHOBE.

Ouenka «5» - CTaBUTCS B TOM Cllydae, €CJIu
y4Yaluiicsi moKa3bIBaeT BEPHOE NOHUMaHUE
(U3UYECKON CYITHOCTH pacCMaTPHUBAEMBIX
SIBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB U
TEOPHii, a TaK K€ MPaBUIBLHOE ONPEICIICHHE
(bU3NYECKUX BETUYHH, UX STUHUI] U
CIoco00B N3MEPEHHUS: TTPABUIIHLHO
BBITIOTHSIET YEPTEKH, CXEMBI U TPadUKU;
CTPOUT OTBET MO COOCTBEHHOMY IUIaHY,
COIMPOBOXKAAET PaccKa3 COOCTBEHHBIMH
puMepamMu, YMEET MPUMEHSTh 3HAHUS B
HOBOM CUTYalllMH MPU BHIOJHEHUU
MPaKTUYECKHUX 3a/IaHUI; MOYKET YCTAaHOBUTh
CBSI3b MEX/y U3yUaeMbIM U paHee
M3YYEHHBIM MaTEPHUAJIOM 10 Kypcy (U3HKH,
a TaKk)Ke ¢ MaTepUaoM, yCBOCHHBIM MpHU
W3YUYEHUH APYTUX MPEIMETOB.

Onenka «4» - CTaBUTCSA, €CIIH OTBET
YYCHHUKA yAO0BJIETBOPSET OCHOBHBIM
TpeOOBaHUSAM Ha OILEHKY «5», HO AaH 0e3
HCIIOJIL30BaHUSA COOCTBEHHOIO IIJIaHAa,
HOBBIX PUMEPOB, O€3 MPUMEHEHUS 3HAHUI
B HOBOU CUTYyaInu, 6€3 UCTIOIb30BAHUS
CBsI3€H C paHee M3YYCHHBIM MaTepUaIoM U
MaTepuaioM, YCBOCHHBIM MPU U3YUYEHUU .
MPEIMETOB: €CITU YUYaIlIUNUCs JOMYCTHIT OJHY
omMOKy Uiy He 0oJiee ABYX HEIOUETOB U
MOJKET UX UCIPABUTH CAMOCTOSTEIHHO WIIN
¢ HEOOJIBIION MOMOIIBIO YUUTENSL.

Onenka «3» - CTaBUTCS, €CIIN yYaIUNCA
MPaBUIILHO MIOHUMAET (PU3UYECKYIO
CYIIIHOCTb PACCMATPUBAEMBIX SIBJICHHUM U
3aKOHOMEPHOCTEN, HO B OTBETE UMEIOTCS
OTJIebHBIE TPOOEIBI B YCBOCHUH BOIIPOCOB
Kypca GU3HUKH, HE TPETSITCTBYIOIINE
JaNbHENUIIEMY YCBOCHUIO BOIIPOCOB
MIPOrPaMMHOTO MaTepHaa.

OueHka «2» -CTaBUTCS, €CIIU y4YalIuiics He
OBJIaJICJI OCHOBHBIMU 3HAHUSAMU U
YMEHHUSIMH B COOTBETCTBUHU C TPEOOBAHUSIMHU
IPOTPaMMBI U JIOITYCTHIT OOJIBIIIE OITHOOK U
HEIOYETOB YEM HEOOXOIUMO IJId OLIEHKHU
«3».

KonTponbhas
(camocTodTenbHas)
pabota

3HaHME 3aKOHOB (PU3UKHU B
COOTBETCTBUU C NPOHJAECHHOU
TEMOIL.

KonTponbHas (camoctosiTenbHast) padboTa
oneHuBaercs B 10 0ayuiosB:

«5» - 10 6amioB

«4» - 8 — 9 6annos

«3» - 6 - 7 6annoB

«2» - 5 ¥ MeHee 6aIoB.




TBOPYECKHUX paboT)

odopmiieHus pedepaTos,
TBOPYECKUX padoT.

Ne Tun (Bu) IIpoBepsiemblie 3HAHUS U Kpurepuu ouenkn
3aJaHus YMeHUs
5 YMeHre opueHTUpPOBATHCS B
IIpoBepka UH(POPMALOHHOM
POBEP (opman CootBeTcTBHE CONlEepKaHUs PabOTHI,
KOHCIIEKTOB MIPOCTPAHCTBE, COCTABIISATh .
3asBJICHHOM TeMe, MpaBuiiaM 0()OPMIICHHS
(pedepatos, KOHCTIEKT. 3HAHUE TPABUI

paboTHL.

JWKTaHT 1o
dbopmynam.

3Hanue GU3NUECKUX BEIIMUUH
U 3aKOHOB (PU3UKHU

«5» - 3a 10 mpaBWJIbHO HAITMCAHHBIX
bopmy

«4» -3a9 - 8 NpaBUIILHO HAIMMCAHHBIX
opmy

«3» - 3a 7 mpaBUIILHO HAITMCAHHBIX (popMyIT
«2» - 3a 6 1 MEHee PaBUIbHO HAITMCAHHBIX

hopmy




Tadauua 4 KoHTposib M OIICHKAa OCBOCHMS YUeOHOW JUCHIMUILIMHBI 110 TeMaM (pasjieiiam).

DyieMeHT y4eOHOH
AUCUHUILIHHBI

@opMBbI U METO/IBI KOHTPOJIS

Tekyumuii KOHTPOJIb

Py0e:xxHblIii KOHTPOJIb

HpOMe)KYTO‘lHaH arrecranus

dopmMa KOHTPOJIS IIpoBepsiembie | Mopma koutpoast | IlpoBepsiemble ®opma KOHTPOJIS IIpoBepsiemble
OK,IIK,YV,3 OK,V,3 OK,IIK, VY, 3
Cmapmosas ouaznocmuka Vi, V7, VS8,
n0020MOBKYU 0OYHArOWUXCSL 31-3
Paspgen 1. MexaHuKa
Tema 1.1. KuHematuka | Vemmuwiii onpoc Vi, V4, V5,
Camocmosamenvuas paboma Nel | V7, V8,
31,32 35,
Tema 1.2. 3aKoHbl YVemuwiii onpoc Vi, V2, V4, Yemmuwuii onpoc. V1. V2, V3, V4.
MexaHuKu HbloToHa V5. V8 Konmponshas Vs V7 Vs
aboma Nel. P
314, Zukmanm no 313
IlIK 1.2 doprynan OK I-11
Tema 1.3. 3aKoOHbI Yemuwiii onpoc Vi, y2, V4, PMYRAM.
COXpaHeHuA B V5, V8
MexaHuKe 314,
K 1.2
Pa3gen 2 MonekynspHas pusnKa U TepmoaMHaMUKa
Tema 2.1 OcHoBbI Yemmuwuii onpoc Vi, V2, V3, . VI, V2, V3, V4,
MoneKynspHo- Jlabopamopn. paboma Ne 1 V4, V5 V8 Yemuui onpoc. V5 V7, V8.
KUHeTuueckoii Teopun. | Konmponvnas paboma Ne 2 A%Y Huxmanm no 3]-3
NpeanbHbii ras. 314 Popmyram. OK 1-11

10




Tema 2.2 OcHOBbI

Yemmuwuii onpoc

Vi, V2, V4,

TepMOAUHAMUKU V5, V8
314
Tema 2.3 CBoiicTBa Yemuwiii onpoc Vi, V2, V4,
napos. V5, V8
31,32
Tema 2.4 CeoiicTBa Yemuwiii onpoc Vi, V2, V3,
MuUaKocTei. Jlabopamoph. paboma Ne 2 V4, V5, V8,
Koumponvnas paboma Ne 3 V9
31-3 Yemmuwiii onpoc Vi, V2, ¥3, V4,
poc: Vs, V7, V8,
Tema 2.5 CsoiicTBa Yemmuoiii onpoc Vi, V2, V3, Huxmanm no 31-3
TBEpPADbIX TEN. JlabopamopHh. paboma Ne 3 V4, V5 V8, popmynan. OK 1-11
Koumponvnas paboma Ne 4 V9
31-3
Paspen 3. OCHOBbI 31IeKTPOAUHAMUKMU
Tema 3.1 Yemuwiii onpoc VI V2 V3 Yemuwui onpoc. V1 V2 V3 V4
3neKTpuyecKoe none Tecmuposanue 1 V. 41 y5: y7,, Vs, Konmponvnas y5: y7: Y8: ,
pabomalo 5.
314 Juxmanm no 31-3
OK 1-11
dopmynam.
Tema 3.2 3aKoHbI Yemuwiii onpoc Vi, V2, V3,
NOCTOAHHOIO TOKa ./Ya6opamopH. pa60ma N5, 6 V4 V5, VS,
Konmponvnas paboma Ne 6, 7 V9 Vi, V2, V3, V4,
3 [’4 Yemmuwiii onpoc. V5, V7, V8,
HK_I P Juxmanm no 31-3
i ' gopmynan. OK I-11
';ema 3.3 5 Yemnviu onpoc VI V2 V4,
JIEKTPUYECKUIA TOK B Vs V8

pasNMyYHbIX Cpeaax.
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31,32

IIK 1.2
Tema 3.4 MarHutHoe Yemnwoui onpoc Vi, V2, V4,
none V5, V8
31,32, 33 Yemuwiii onpoc. VI V2 V3, V4,
Koumponvhas V5 V7 V8
Tema 3.5 Yemmuvuii onpoc V1, V2, V3, paboma Ne8 L
dneKTpomarHuTHas Camocmosmenvhas paboma Ne2 | y4, V5 V7, Jlukmanm no 30 [I(’ i T
MHAYKLMA Vs, dopmynam.
31-3
1IK 1.2
Paznen 4. KojieOaHusi M BOJHBI.
Tema 4.1. Yemmuwiii onpoc Vi, V2, V3, Vi, V2 V3, V4,
MexaHuueckme Jlabopamopn. paboma Ne 7 V4, V5, V8, V5, V7, V8,
KonebaHus. Konmponvnas paboma No9 %) 31-3,
31-3 OK 1-11
Tema 4.2. Koumponvuas paboma Ne 9 Y7, V8, V9,
Ynpyrue BOAHbI. 31,32 Yemmuwuii onpoc.
Tema 4.3. Yemuwiii onpoc Vi1, y2, V3, Juxmanm no
dNeKTpoOMarHUTHble Tecmuposanue 2 Y4, V5, v7, V8, | dopmyram.
KonebaHus. 31-4
IIK 1.2
Tema 4.4. Yemuwuit onpoc Vi1, V2 V4,
dneKTpomarHuTHble V5 V8
BOJIHbI. 31-4
Paspgen 5. Ontuka
Tema 5.1. Jlabopamopn. paboma Ne 8 Vi, V2 V3,
Mpupopa ceeta Koumponvnas paboma Ne 10 V4, V5 V8, y ) VI V2 V3 Vi
Y9, CMHbIU ONPOC. V5, V7, V8,
314 gﬁ;ﬁ%’jw”o 31-30K1 11
Tema 5.2 BonHoBble Jlabopamopn. paboma Ne 9, 10 Vi, y2, V3,

CBOWCTBa CBeTa.

Konmponvnas paboma NeNe 11
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ul? Y4, V5, V8,
A%
3132
Pa3gen 6. OcHOBbI cneuManbHON TEOPUN OTHOCUTENIbHOCTH
Tema 6.1. Yemmuwuii onpoc V1, V2 V4,
OcCHOBbI cneyuanbHoi V5, V8
Teopum 3714
OTHOCUTENbHOCTU
Pa3gen 7. dnemeHTbl KBaHTOBOMW GU3UKM.
Tema 7.1.KBaHTOBa#n Yemuwiii onpoc Vi, y2, V4,
ONTHKaA V5, V8
31-4 Yemmuwuii onpoc. VI V2 V3 V4
Tema 7.2.®u3nkKa Yemuvui onpoc V1, V2, V4, Koumponvhas y5’ y7’ yg’ ’
aTtoma V5, V8 paboma 13 S
31-3
31-4 Juxkmanm no OK 1-11
Tema 7.3.®usumka Yemmuutit onpoc Vi, V2, V3, popmynam.
aTOMHOrO Agpa. Tecmuposanue 3. V4, V5 V7,
31-4

IK3aMeH

VI-¥10,
31-34, 0K 1-11,
K 1.2
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3.2. Tunosbie 3aJaHUS AJI51 OLEHKHA OCBOCHUS Y4eOHO! AUCHUIIUHBI

3. 2. 1. CrapToBasi IMATHOCTHKA MOJATOTOBKH 00Yy4aI0IIMNXCSI
TECT Nel
1) Ilpu paBHOMEpPHOM JBHKEHUU neniexo ] npoxoauT 3a 10 ¢ myts 15m. Kakoi
IIyTh OH IPOMUJIET C TOM kK€ CKOPOCTHIO 3a 2¢?
1) 3m 2) 30m 3)1,5m 4)7,5m
2) Kakwue cuiibl 1eCTBYIOT MEXK]Iy MOJIEKyJIaMu BellecTBa?
1) Tonbko cuibl MPUTKEHUS
2) ToJsibKO CUJIBbI OTTATKUBAHUS
3) Cunbl OPUTSHKEHMS U OTTATKUBAHMS
4) Tun AelCTBYIOMIMX CHJI 3aBUCHUT OT arperaTHoOro COCTOSIHUS

BEIIIECTBA.
3) Ilo kakoii popmyie onpenesnsercs TEII0Ta PU CrOpaHUuu BeulecTBa’?
1)Q=gm 2)Q=Am 3)Q=cmAt 4)Q=Lm

4) Yemy paBHO HampsHKEHHE HA YYACTKE LEMU C DJIEKTPUUECKUM
conportuBieHrueM 2 OM mipu cunie  Toka 4A?
1) 2B 2)0,5B 3) 8B 4) 1B
5) Pabota Ha y4acTke 1ienu 3a 3¢ paBHa 6 J[x. Uemy paBHa cuiia TOKa B IICTIH,
€CJIM HAIIPSDKEHHUE HAa YYacTKe Lenu paBHo 2B?
1) 1A 2) 4A 3)9A 4) 36A
6) B kakux cpegax MOTYT paclpOCTPAHITHCS MIPOI0JIbE YIPYTUE BOJIHbI?
1) Tonbko B TBEpABIX cpenax
2) TonbKO B *KUJIKUX Cpeaax
3) Tonbko B ra3000pa3HbIX Cpeaax
4) B razoo0pa3HbIX, JXKHAKUX U TBEPIBIX Cpeaax
7) Cuna, aeficTByIOIIas HA TPOBOJAHUK C TOKOM B MAarHUTHOM I10JI€, paBHA
2,5H, nnuna npoBoanuka-0,1 M, uaAyKIMA-2TC, yrojl MeXAy TOKOM U
unaykuei 90° OnpenenuTs CUITy TOKA.
1) 0,5A 2) 12,5A 3) 0,08A 4) 50A
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TECT Ne2

1) [Ipu paBHOMEPHOM JIBMKEHUH TICIIEXO0 ] MPOXOAUT 3a 4c myTh 6M. Kakoii

MyTh OH IIPOMUJIET C TOM XK€ CKOPOCTHIO 3a 3¢?

1) 1,5m 2) 54m 3)4,5m 4)6m

2) B xakoM BelecTBe YMCI0 MOJISKYJI OOJIBIIIE: B OJTHOM MOJI€ BOJIOPOJIa UK B

OJTHOM MOJIE BOJIBI?

1)Hucno MoJieKys1 OJIMHAKOBO
2)B oiHOM MoJi€ BOJOpOIa
3)B o1HOM MOJI€ BOBI

4)OTBET HEOTHO3HAYHBIN
3) Ilo xakoii hopmysie onpeaensieTcs: TEIIoTa IPH IJIABJICHUU BeecTBa?

1)Q=gm 2)Q=Am 3)Q=cmAt 4)Q=Lm
4) UeMy paBHO JIEKTPUUYECKOE COMMPOTUBIICHUE YUaCTKA €U MOCTOSHHOTO
TOKa, €CJIM CuJia ToKa 4A, a HanpshkeHue 2B?

1)2 Om 2)0,5 Om 3) 8 Om 4)10m

5)Uemy paBHa paboTa TOKa, Ha y4acTKe IIETH 3a 2¢, €CJIM Cujla ToKa B 1enu 3A,

a HanpsibkeHue 687
1) 1x 2) 4]1x 3) 91 4) 36 1x

6)B kakux cpemax pacnpoCTPaHSIOTCA MONEPEUHbIE YIIPYTHE BOJIHBI?

1)TonbKko B TBEPJBIX Cpeaax
2)B xuakux cpenax

3)B razoobpa3Hbix cpenax

4)B ra3000pa3HbIX, KHJIKUX U TBEPABIX Cpelax

7) Cuna, neicTByoIasi Ha IPOBOJHHUK C TOKOM SA B MarHUTHOM I10JI€, paBHA
10 H, uanykmusa-4Tc, yron mexay TokoM u uaaykimend 90. Onpenenuts IuHy

MIPOBOAHUKA.

1)2m 2) 0,25m 3) 0,5m 4) 12,5m
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3.2. 2. KouTpoJibHbIE PA00THI

KourpouabHas padora Nel.

BAPUAHT Ne 1

1. Cxopocth ayektporioe3na Bo3dpocia ¢ 18km/a mgo 108km/a Ha mytm 875M. OmnpenenuThb
YCKOPCHHUE IBUIKCHHA ITOC3/1a U BPEMA YCKOPCHHA, CHUTAA ABMKCHUC PABHOYCKOPCHHBIM.

2. JlaHo ypaBHeHHe ABMKeHHS Tena S=15t-3t> . OmnpenenuTs cKOpocTh Telda B KOHLE BTOpOii
cexyHab! aBrwkeHusA(t=2c). (IlyTe u BpeMs BbIpa’keHbl B eqUHHUIAX cucTeMbl Cu.)

3. Ha yuactke mytu B 400M ckopocTh aBTOoOyca yBenuumiach ot 15m/c 1o 25m/c. Onpenenuthb
CPEIHIOI0 CHJIY TSTH ABHTATENs, €ciin Macca aBroOyca 10T, crima conmpoTHUBIICHUS TIPU IBHKCHUN
paBHa 1kH.

4.0npenenuTs MOIIHOCTh ABUTATENsl MOABEMHOTO KpaHa, PaBHOMEPHO MOAHUMAIOLIETO TpPy3
BecoM 3T Ha BeIcOTY 10M 3a 49cek, ecnu K.1.1. KpaHa 75%.

BAPUAHT Ne2

1. 3a BpemMsi TOPMOXEHHUSI S5CEK CKOPOCTh aBTOMOOWJS yYMEHBIIWIACH ¢ 72KM/4 70 36KM/4.
Onpenenuts yCKOpEeHHUEe aBTOMOOWIISL TPU TOPMOXKEHUU U ITTUHY MTyTH TOPMOXKEHUS.

2 JlaHo ypaBHeHHWe JBWKeHHs Tena S=4t+2t> . OmnpeseanTh CKOPOCTh TeNa B KOHIIE TPeTheil
cexkyHbl nBrkeHus(t=3c). (IIyTh 1 Bpems BEIpaKEeHBI B eUHUIIAX CUCTeMBI CH.).

3. C xakuM yckopeHueMm omyckaercs Teno Becom S00H, moaBemieHHOE Ha KaHaTe, €CIM CHUJIa
HaTsDKeHus kaHata 300H.?

4. DnextpoBo3 MoiHOCThI0 3000kBT BenéT noesa maccoi 3000T 1o rOpU30HTATILHOMY Y4acTKY
IyTHU co ckopocThio 20Mm/c. Onpenenuts ko3pduuuent Tpenus. [Ipunars g = 10m/c?.

BAPUAHT Ne3

1. C xakoil HayaldbHON CKOPOCTBIO, U C KAKUM YCKOPEHUEM IBM)KETCS MaTepHalbHas TOUKa,
€CJIM OT Hayasa oTcY€éTa BpeMeHH OHa rpouia 56 M 3a 4cek u 110m 3a 10c.?

2. Jlano ypaBHeHue ABIKeHHs Tena S=20t-2t> . OnpeaenuTh CKOPOCTh Tela B KOHIIE YeTBEPTOi
cexyHabl aBwkeHus(t=4c). (IlyTe u BpeMs BbIpa>keHBI B eqUHHIAX cucTeMbl CH.)

3. Pakera maccoit 4000kr setutr co ckopocthio 5S00M/c. OT HEe€ OTaenseTcs TOJOBHAS YacTh
maccoit 1000kr u netut co ckopocthio 800M/c. C Kakoi CKOPOCThIO OyAET MPOAOJIKATh MOJET
OCTaBIIASACSA YaCTh PAKEThl?
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4. Ilpu nefictBum nocrossHHOM cuiibl S00H nox yrimom 30° x HampaBlIEeHHIO CKOPOCTH TENIO U3
cocTosiHus nokos nmpouuio 80m 3a 20c. OnpenenuTs MOIHOCTh, pa3BUBAEMYIO CHUIION.

BAPUAHT Ne4

1. B nagane orcuéra BpeMEHU CKOPOCTh JIEKTpOBO3a Oblta 28,8kM/4, a 3areM Ha myTu 1280m
yBenuumiach B Tpu paza. C KakUM CpeJHUM YCKOPEHHEM JABHUTajCs AJIEKTPOBO3 Ha y4dacTKe
nyTH?

2. JlaHo ypaBHeHHe ABIXKeHHs Tena S=5t+3t> . OmpenenuTh cCKOPOCTh Tela B KOHIE NEPBOif
cexkyHbl nBrwkeHus(t=1c). (IIyTh 1 Bpems BEIpaKeHBI B euHUIIAX cCUCTeMBI CH.)

3. C KakuM yCKOPEHHEM MO>KHO MOJIHUMATh TPy3, MOJBEIICHHBIN Ha TPOCe, BEPTUKAILHO BBEPX,
yTOOBI CHJIa HATSKEHMSI TpOCca MPEBbBIIIajia Bec rpy3a He 6osee yem 1,5 paza?

4. BogoMér BhIOpachiBaeT 3a SMHMH 3M° BOABI CO CKOpocThio 10M/c. OmnpemenuTs K.IL.
BOJIOMETA, €CITH MOIITHOCTh, OTpeOIIsieMast ero 1BurareieM, 2KBT.

Kourpouabnasi padora Ne2.

Bbuier Nel.
K n1a6oparopnoii padore «IIpoBepka 3akona boitisa-Mapuorra»
3agaua Nel: EMkocTh kamepsl aiis JeTKoBoro aBToMoOmiIs «MockBuu» paBHa 121. Kakas macca

BO3/1yXa NOTpeOyeTcs U HAllOJTHEHHUS 3TOM KaMephl 10 naBieHus B 2at™. npu 0°C.
OtBertni: 1)3,1kr. 2)0,31kr. 3)0,031kr. 4)6kr. 5)0,6kr. 6)0,06kr. 7)1,3kr. 8)13KT.

3amaua Ne2: Ta3 npu gasnenuu 20 atM. 3aHuMaeT 00bEM 40M°. OnpenenuTs Kakoil 00bEM, OH
3aiiMET MpU aBJICHUU 2,5 aTM. €CJIM TEMIIEpATypa €ro OCTAETCS MPEKHEH?

Oteetbl: 1)4M® 2)400M° 3)40M° 4)320M° 5)32m° 6)3,2m° 7)50M° 8)8,5m°

Bonpochr:
Ne3. MI3smeHUTCs TM BHYTPEHHSIS SHEPTUA ra3a IpU U30TEPMUYECKOM PACIIMPEHUH WU CHKaTUU?
Ne4. [Ipon3BoauT JU ra3 AaBJICHHE HA CTEHKH COCYJla WX Ha JIF000e TeJo, TOMEIEHHOE BHYTPH €T0
B COCTOSIHUM HEBECOMOCTH?
NeS. Beipa3uth SatM. B equHMIaX AaBieHus cucteMbl CH.

OTBeThBI:
1)HeT ra3 naBiaeHHs Ha CTEHKH COCY/Ia WM JII000€ JPyroe Telo0 B HEBECOMOCTH HE TPOU3BO/IHT.
2)n1a, IpOU3BOAMT, T.K. TABJICHUE MOJICKYJI HE 3aBUCHUT OT ITOJIS TATOTEHUS.
3)HET, HE U3MEHSETCS.
4)ipu U30TEPMUUYECKOM CXKATUW BHYTPEHHSSI DHEPTUs ra3a yBEJIUYHBACTCS, TPH U30TEPMUUYECKOM
pacuIupeHnu, yMEHbILIAETCS.
5) 5,065-10° H/m
6) 5:760=3800MM.pT.CT.
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buaer Ne2.
K na6oparopnoii padore «IIpoBepka 3axkona boiiisi-Mapuorra»
3agaya Nel: OmnpenenuTh MacCy KHCIOpOJa, HamoJHsIOmEro Oamion o0béMom 601, mpu

temriepatype 0° C u gaBinenuu 50 aTm.
OtBetni: 1)0,4kr. 2)0,42kr. 3)0,426KkT. 4)4,26KT. 5)42KT. 6)1,2kT. 7)1,42kT. 8)14,2KT

3agaua Ne2: Kucnopoansiii 6amion émkocteio 401. npu aaBiaeHuU 10aT™M. BBIMYIIEH Ha BO3MIYX.
Omnpenenutb Kakoi 00bEM, OH 3aiMET MpH aBiIeHUH 1 aT™.

Otsetnl: 1)4m® 2)40M° 3)4001 4)400Mm° 5)10M° 6)Im> 7)100M° 8)100:

Bonpocsr:
Ne3. MOKHO 7M1 B COCTOSIHUM HEBECOMOCTH M3MEPUTh IABJIEHHE BO3JyXa B KaOMHE KOCMOHAaBTa
PTYTHBIM OapomeTpoM?
Ne4, M0OXHO M TIPU U30TEPMUYECKOM CKATUH TIOJIYIUTh 0O0BEM Ta3a, paBHBIA HYITIO?
NeS. B kakux eivHUIAX U3MepsETCs AaBlieHue ra3a B cucrteme «CH»?

OTBeThI:
1)B atmocdepax
2)B H/m?
3)B MM. PT. CT.
4)na, MOXXHO
5)B HproToHax
6)HET, HEMb3sI
Bbuier Ne3.
K n1a6oparopnoii padore «IIpoBepka 3akona boitia-Mapuorra»
3amaya Nel: Ha 3aBojax ra3upoBaHHBIX BOJ NPUMEHSIETCS YIVIEKHCIbIA ra3. Jlns HamoJHeHus
6amtona yriekucisiM razom npu 0°C u gasnenun 50atM. morpeboanock 9,85kr raza..OnpenenuTsb
00BEM OarioHa.
Oteetnr: 1)Im° 2)0,1m° 3)0,01 M 4)0,0001Mm° 5)9,85m° 6)0,985m> 7)98,5m° 8)5,98 m*

3agaua Ne2: Bogopon npu masnennu 10atMm. 3aHuMan o0bEmM 27 M. Kakoii 00bEM 3aiiMET npu
JABJICHUU laTM. eCiiM TeMIepaTrypa ero He U3MEHMJIACH.

Oteerbl: 1)2,7M° 2)27m 3)270M° 4)Im® 5)10M° 6)0,9v° 7)0,009m° 8)72m°

Bonpocsr:
Ne3. B kakux enunuiax uzmepsiercsa B cucteMe CU temnepatypa?
Ne4. Kakoit popmynoit Beipaxkaercs 3akoH boitns-Mapuorra?
NeS. B kakux eguHHUIIAX U3MEpseTcss aTMochepHoe aBiieHue?

OTtBeThI:
1) B TexHnYeckux aTMocdepax
2) B MIUTUMETpaX PTyTHOTO CTOJI0a
3) B rpagycax
4) B KenpBHuHAX
5) Vi/V2=P2/Pi
6) Pi=Po(1+y,)
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buaer Ne4.
K na6oparopnoii padore «IIpoBepka 3axkona boiiisi-Mapuorra»
3agaya Nel: Omnpenenuth Maccy Bojxopoja Hamonssomero Oamion o0sémom 100a. mpu 0° u

nasieHnu 40 aTM.
OtBetsbl: 1)9xkr. 2)0,09xr. 3)0,9xr. 4)3,6KT. 5)36KT. 6)0,36KT. 7)0,036KT. 8)6,3KT.

3agaua Ne2: a3z amerwnen mpu temmeparype 15°C 3anmmaer o0bEM 127. U HAXOOUTCA TOX
naBierneM 6 atM. Kakoe maBrneHue OyJeT UMETh OH, €CIIM €r0 IIOMECTUTh B IPYTOd coCyl 00bEMOM
311. ipu TOM ke Temreparype?

OtBetbi: 1)2,4at™. 2)24aTtm. 3)240at™m. 4)6at™m. 5)60atm. 6)4,2atm. 7)42atm. §)420aTm.

Bonpochr:

Ne3. Kak HazbIBaeTCs KpuBasi, n300paxkaromias rpapudeckuii 3axon boiins-Mapuorra?
Py _ P
Ne4. Uto nokaszeiBaeT popmyna P

NeS, Kak HazpIBaeTcs MpuOOp JUTsl K3MEPEHUS JABJICHUS Ta30B B 3aKPBITHIX cocyaax?

OTtBeThI:
1) 6apomeTtp
2) MaHOMETP
3) u3ob6apa
4) n3oTepma
5) 4TO mpU U30TEPMUIECKOM IMPOIIECCe TUNIOTHOCTH Ta3a MPsIMO MPOMOPIIMOHABHA JABICHUIO.
6) hopmyna BeIpakaeT 3akoH boins-Mapuorra.

KonTpoabnas pabora Ne3.

Buaer Nel.
K naboparopnoii padorte
«Onpenesienne KO3PGUIINEHTA NOBEPXHOCTHOI0 HATSIKEHHS KUAKOCTID)

Bonpocsr:

Nel. Yro Ha3bIBaeTCs CHIION MOBEPXHOCTHOI'O HATSKEHUS?

No2. YUto Ha3zwiBaeTCs KOAGOHUIIMEHTOM MOBEPXHOCTHOT'O HATSKCHUS ?
No3. Ot yero 3aBUCHUT cHJIa IOBEPXHOCTHOT'O HATSKECHHUS ?

OTBeThI:

1) cuna. C KOTOpOii BEpXHUIA CIOM )KHUIKOCTH IaBUT HA JTHO COCYy1a

2)cuna, KOTOpasi BBI3BIBACT COKPAIIEHUE TUIOMIAIU CBOOOIHOM MOBEPXHOCTH KUIKOCTH.
3)Ha3bIBaeTCs €MHMLIA IITHMHBI KOHTYpa CBOOOIHOM MOBEPXHOCTH SKUIKOCTH.

4)Ha3bIBaeTCs BEIMUMHA, U3MEPsIEMasl CUJION, KOTOPYIO HYKHO IPUJIOKUTh, YTOOBI pa3opBaTh
HOBerHOCTHBII\/JI clou KUAKOCTU Ha CAVMHULY OJIWHBI.

5) ecTb BeIMYMHA MTOCTOSIHHAS JJIs1 JAHHOM JKUIKOCTH.

6)3aBUCUT OT KOHTYpPa, OTPAHUYHMBAIOIIETO KaKyI0-THO0 YacCTh CBOOOIHOM TTOBEPXHOCTH
KUJKOCTH.
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3agaya Nel: [ToBepXHOCTHOE HATSKEHUE OJMBKOBOT'O Maciia, INIOTHOCTh KOTOPOIO

KIr
p=910=

M% onpeaensieTcs MO coco0y BBITEKAHUS Kalellb U3 CTEKITHHON TpyOKH, TuaMeTp
oTBepcTUs KOTopoil 1.2mm. Onpenenuts KO3 GUIMEHT MOBEPXHOCTHOIO HATSKEHUS Macia,
eciu 680 Karnesnb uMen 00bEM -8-10°m°,
Oteerbr: 1)0,3H/M. 2)0,031H/m. 3)0,082H/m. 4)0,076H/m. 5)0,4H/m. 6)0,8H/m.
3agaua Ne2: Bopna B kanwuisipe paauycom 0,25MM nogHuMaeTcs Ha BbICOTY 6,2¢cM. OnpenennTsb
K02(pPHUIMEHT MOBEPXHOCTHOTO HATSKEHUS BOIBI.

Oteerni: 1)0,0725H/m. 2)0,086H/m. 3)0,092H/m. 4)0,076H/M. 5)0,76H/m. 6)7,7H/m.

buner Ne2.
K nabopatopnoii padorte
«Onpenesienne KO3PGUIHEHTA NOBEPXHOCTHOI0 HATSKEHHUS KUAKOCTID)

Bonpocsr:

Nel. Kakyro popMy nprHHUMAET KHUIKOCTh B YCIOBUSAX HEBECOMOCTHU?

Ne2. Tlo kaxoii opmysie onpeaensercs Ko3(QPHUIUEHT MOBEPXHOCTHOTO HATSKEHUS KUIKOCTH?

Ne3. B kakux exununax B cucteme «CH» uzmepsercst ko3 (HUIIHEHT TOBEPXHOCTHOTO

HaTSDKCHUA?

OtBerbI:

1) popmy cocya B KOTOPOM OHA HAJIUTA.

2) dhopmy miapa.

3) B HeroToHaX.

4) B TUHAax.

5)B H/m
g=F

6) g
Ae =

7) Ep

Fo

3amaua Nel: BeicoTa mogHATHS CIUPTA B KamWUIsipe paBHa 2,5 MM. OnpeiesIuTh paanyc
Kanmwmuisipa, ecliv KodhPuImeHT noBepXHOCTHOTO HaTshkeHus cnupTa 0.022H/M, a miioTHOCTH

p= 0,8;: (p=108 - 1035)

cnupra

OtBerbl: 1)4,4mMm;  2)0,445mm;  3)0,8mMm;  4)22mm;  5)0,2mMm;  6)2,2MM;
o = 0,031H/m

BBITCKAHUUN U3 KalTWJUIApa AUaMCTPOM 1,2MM. OHpeIIe.HI/ITI: CKOJIBKO KaIl€jIb BBIJIMJIOCH U3

3agauya Ne2: KoadpurmeHT noBepxXHOCTHOTO HATSKESHUS , IO 4HJIICS IIPU

KaMMILISAPa, ECITH MX 006EM cocTaBu 8-10°M°, a mnoTHOCTS sKMaKOCTH MPH 3TOM Oblia paBHA
r KI
p=091-" (p=091-1035)
cM

M

OtBerbl: 1)700xanens; 2)805kamens;  3)903karu;
4)608kamnenn; 5)680kamens; 6)860kanenb.
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buaer Ne3.
K na6opatophoii padorte
«Onpenesenne ko3P PUIIHEHTA MOBEPXHOCTHOI0 HATSIKEHUS KUTKOCTH

Bomnpochr:

Nel. [leficTByeT 11 MOBEPXHOCTHOE JABJICHUE KUAKOCTH HA TeJa, HAXOJAUIUECS B KUIKOCTH?
No2. Kyna HanpaBneHa cuia NOBEpXHOCTHOTO J1aBJICHUS )KUJKOCTU?

Ne3. TTo kakoii popmyse onmpenensieTcs cuiaa MOBEPXHOCTHOTO HATSKEHUS KUIAKOCTH?

OTBeThI:
1) F=0°S
2) p=d’ Y

3) FH=J'€: ﬂ"E’

4) oka3bpIBaeT Ha HUX JIaBJICHUE

5) HeT, He IEeHUCTBYET

6) 1o KacaTenbHON K MOBEPXHOCTHU KUJIKOCTH
7) BHYTPB )KMJIKOCTH, CKUMas e€.

3agauaNel: OnpenenuTh KOAOPUIMEHT TOBEPXHOCTHOTO HATSHKEHUS CEPOYTIIEBOIOPO/IA,
KOTOPBIN B Kanmuiutsipe paguycom 0,25MM MOAHAICS Ha BBICOTY 2,1cM, NIPH MIIOTHOCTH

—06-" (p— L1035
p=06= (p=06-10°%)
Otsetsi: 1)1,57H/m. 2)0,0157H/m. 3)0,157H/m. 4)0,025H/m. 5)0,063H/m. 6)0,003H/m.

3anayaNe2: OnpenenuTs BHYTPEHHUM JUaMeTp CHEKTPaIbHOTO KaluuIsApa, €ClId BoJa B HEM

MIOJTHUMAETCS Ha BBICOTY 1 MeTp. o = 0,0725H/m
OtBerbi: 1)3mvM; 2)0,3mm;  3)0,03mm;  4)0,05mm;  5)0,48mm;  6)2,5MM.

Buier Ne4.
K naGoparopnoii padorte
«Onpenesienne KO3PGUINEHTA NOBEPXHOCTHOI0 HATSIKEHHS KUAKOCTID)

Bonpocsr:

Nel. Yto Ha3biBaeTcs MOJICKYJISIPHBIM U ITOBCPXHOCTHBIM AAaBJICHUCM )KI/II[KOCTI/I?

No2. Yemy paBHO MOJIEKYJISIPHOE TAaBJIEHUE JJIs1 BOJBI?

Ne3. Ortuero 3aBucuT BenmunHa KO3 PHUIIEHTa TOBEPXHOCTHOTO HATSHKCHUS YKUIKOCTH?
OTBeTbI:

1) naBneHre OTHUX MOJIEKYJ KUJKOCTH Ha ApYyTHE.

2) Ha3bIBAETCS 1aBJIEHUEM, KOTOPOE OKa3bIBAET IOBEPXHOCTHBIN CIIOM KMJIKOCTH, TOJLIMHON 107

M Ha OCTAJIbHYIO KHUJIKOCTb.

3) OT KOJIMYECTBA KUIKOCTH.
4) oT TeMIiepaTypbl U pojia CaMoil JKUIKOCTH.
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5) okoino 11-108 H/m
6) okoio 2,4-10% H/m
7) oxono 1,4-10% H/m

3agauyaNel: OnpenenuTs KOdOPUITMEHT TOBEPXHOCTHOTO HATSKEHUSI KEPOCHHA, €CJIM BHICOTA

p=08—

HNOJHATHSA ero B TpyOKe paauycom 0,25mm paBHa 0,04M. [InoTHOCTE KepocHHa cn?

_ 3EC
(p=08-10°%)
OTtBetbI:1)0,392H/Mm. 2)3,92H/m. 3)39,2H/m. 4)0,0392H/m. 5)0,00392H/m. 6)0,4H/m.

3agauaNe2: OnpenenuTs JuaMeTp Tpyoku, eciu yepe3 Heé mpouutn 340 kanesns Macia
atHocThio 0,91 r/cM, a K03 puIMeHT MOBEPXHOCTHOTO HATSKEHHSI IIPH TOM COCTABHIT

g =0,0314H/M y_,_ s
OtBernbr: 1)0,012mMm;  2)0,12mm;  3)1,2mm;  4)0,024Mmm; 5)0,24Mmm; 6)2,4MM.

Kontpoabnas padora Ne4.

Bujer Nel.

K n1a6opatopHoii padote
«Onpenesenne KO3(PpPUIHEHTA JINHEHHOT0 paclIMPeHHus TBEPABIX Te»

3anayaNel: Xenesnas ¢opma npu 0°C umeer anuny 20M. Ha ckonmpko yummHUTCS Qopma mpu
HarpeBaHuu 10 40°, ecinu a’=0,000012rpaz('1.

OtBerbl: 1)3,5cMm;  2)4,6cm;  3)9,6cm; 4)9,6mMM;  5)9,2cMm;  6)0,96MMm

3agauyaNe2: IIpu Ttemmneparype 10°C nnunHa cBHHLOBOro crepkHs paBHa 60,36cM, a mpu
temneparype 100°C — 60,5cm. Haiiti ko3 dUIMeHT THHEHHOTO pacTsHKSHUsT CBUHIIA.

Otserni: 1)0,000017rpax’;  2)0,00026 rpax’;  3)0,000026 rpax’;
4)0,0026 rpax’'; 5)0,000012 rpag’.

Bonpocsr:
Ne3. Uro HazpiBaeTcs KOAPPUIHEHTOM 00BEMHOTO PACITHPEHHS?
Ned. Kak cBsi3aH k03¢ (HuIeHT 00bEMHOT0 paciMpeHust ¢ Ko3(pPHUIUEHTOM JIMHEHHOTO pacIIupeHust
TOTO € BeliecTa?
Ne5. Tlo kxakoii (popMmyJie MOACYUTHIBAETCS INIOTHOCTH TeJa IPU HarpeBaHUU?

OTBeTLI:
1=l
1) a= Lt
2) Dt_1+ﬁr

3) De=Do(1+8,)

4) xod¢p¢unueHT OoOBEMHOTO pacuMpeHHus paBeH (MPUMEpPHO) YTpOeHHOMY Kod(hdummenty
JMHENWHOTO PACIIMPEHHUS.

5) BesnMuMHa, OKa3bIBaIOIIAsl, HA KaKyI0 OO HadajabHOro o0béMa npu 0°C yBennuuBaeTcs 00bEM
Tena npu HarpeBanuu Ha 1°C.

6) BenMuYMHa, TOKa3bIBAIOLIAs YBeIUYeHHe 00bEMa Tena npu HarpeBanuu Ha 1°C.
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Bbujer No2.

K nabopatopnoii padote
«Onpenesenne KOIPPUIUEHTA JIUHEHHOT0 PACIIMPEHUA TBEPABIX Te»

3apauaNel: XKenesmwii ky6 (0=0,000012rpag') c pebpom 20cM, B3ATHIH NPH HOPMAIbHBIX
ycnoBusx, HarpeT 10 400°C. Ha ckonbko yBennuuBaetcs 00bEM Kyba TaKoro HarpeBaHus?
Oteethl: 1)230 cm®; 2)80 em?; 3)125 em?; 4)115,2 em®; 5)160,3 em?; 6)11,52 em?.
3agauaNe2: XKenesnas nuneiika umeer npu 15°C manuny Imerp. Kak m3menurcs e€ anumHa npu
oxnaxaeHuu eé 1o -35°C, ecnmu  a=0,000012rpan’.
OtBerbl:  1)0,83M;  2)1,09M; 3)84 cm;  4)96 cm;

S)yBenuuutcs Ha 2,5MM;  6)ymeHbIIUTCs Ha 0,6MM.

Bonpocsr:

Ne3. Yrto npoucxoauT ¢ MIOTHOCTH BELIECTBA MPU OXJIAKICHUU TEN?

Ned. TTo xakoil popmyiie MOKHO onpenenuTs Ko3pGuuneHT 00bEMHOr0 pacupeHus TBEPIOTro Tea,
3Has BEIMYMHY KOA((UIMEHTA IMHEHHOTO pacIIupeHus 3TOro Tena?

Ne5. Kak u3meHHTCS pa3Mep OTBEPCTHS WM MOJIOCTH B TBEP/BIX TEJIaxX MPHU UX HarpeBaHUU?

OTBeThI:

1) npu HarpeBaHWN YMEHBIIAIOTCS
2) B TBEPABIX TeJIaX MPHU HArpeBaHUM YBEJIMUYUBAIOTCS, KaK OyITO Obl OHU CILIOUIb 3alOJIHEHBI TEM
BEIIECTBOM, U3 KOTOPOI0 COCTOUT TBEPIOE TEIIO.

3) B= Vt - Vo
4) B=3«
5) yBenu4uBaeTcs

6) yMeHbIIaeTCs
7) ocTa€TCcsi HEU3MECHHBIM.

Bujer Neo3.

K na6oparopnoii padore
«Onpenenenne ko3¢pGuuneHTa JUHEHHOT0 paclIMpeHUusi TBEPAbIX TeJ»

3agauaNel: [Tpu oOpaboTKe Ha TOKAPHOM CTAaHKE XKeJe3HbIN MumHap Harpencs 10 120°C. [Inametp
ero ctan npu 3tom 160Mm. YeMy on ObL1 paBen npu Temnepatype 20°C, ecin 0=0,000012rpan’.
OtBertbl: 1)159,2Mm; 2)158,8Mm; 3)158,2mm; 4)159,6mMm; 5)159,8Mm; 6)159,24MmMm.

3agayaNe2: Ha ckoibKO IpaJycoB HYKHO HAarpeThb CTajlbHOW penbec JUIMHOM 80M, eciu anuHa
yBenuuniach Ha 48mm, a a=0,000012rpan’’.

OTtBetnl: 1)na 42°C; 2)na 48°C; 3)na 50°C; 4)na 25°C; S)na 75°C; 6)na 38°C.

Bonpochr:

Ne3. Yro siByisieTcs MPpUUUHON MOSIBICHUS BETpa Ha 3emiie?
Ned. TIo xaxoii hopMysie MOKHO OTIPEACTHUTD JJUHY Tejla MpH Jr000ii Temnepatype?
No5. T'me ucnonb3yeTcs TEIIOBOE pacuIupeHue OMMETAITNISCKUX TUTACTHH?

OTBeTLI:
1) A5 aBTOMaTUYECKOTO U3MEPEHUS TMHBI HATPETHIX TE
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2) nns  aBTOMAaTMYECKOTO PETyJHMpPOBaHMsI TeMIeEpaTypbl B TepMocTaTaX, HalpUMEp B
XOJIONWIIBHUKAX, TETJIOBAS] CUTHAIN3AIMS U T.11.

3) HEPOBHOCTb ITOBEPXHOCTHU 3€MJIU

4) Tak KaK BO3JIyX COCTOUT M3 CEMH Pa3IMYHbBIX Ta30B

5) HepaBHOMEPHBII NPOTPEB BO3AYyXa B Pa3IMYHBIX MECTaX NOBEPXHOCTU 3€MJIH.

6) =o'V,
7) lt = Vt-I!G
8) k=l (1+0- 1)

Bbuaer Ne4.

K nabopatophoii padorte
«OmnpenesieHue KOIQPGUIMEHTA JUHEHHOI0 pacliMpeHus1 TBEPAbIX Te/D)

3agayaNel: bunon émkocteio 1051. HAMONHEH KEPOCMHOM A0 caMblX KpaéB. CKOJBKO KepOCHHa
BBUTHETCS TIPH TIEpEHOCE OMI0OHA ¢ YIIUIIBI, T1Ie TeMiiepaTypa -8°C B koMHaty ¢ Temneparypoit +20°C.
(B=0,001rpax!). Pacimupennem 61a0Ha IPH HATPEBAHUH TIPEHEOPEYb.

Oternl: 1)2,86 cm®; 2)28,6 cm’; 3)280 cm’; 4)5,6 eM’; 5)57.2 eM?; 6)552 em?.

3agauyaNe2: [Ipu Temneparype -20°C quHa nponéra kene3Hoil renerpadroii npososoku — S0M. Ha
KaKyl0 BEJIMYMHY HW3MEHUTCSA JUIMHA TIPOBOJIOKH, €CIM Temmeparypa mnoBeicurca npo 42°C
(2=0,000012rpan).

OtBerni: 1)3,72 mm; 2)37,2 mm; 3)37,2 em; 4)7,41 eMm; 5)74,4 cm; 6)56 mm.

Bonpochr:
Ne3. Yto Ha3zwiBaeTCsi OMHOMOM OOBEMHOTO paCITUPEHUS?
Ned. B xakux eauHuUIax usmepseTcs KodQPUIUEHT 00bEMHOTO pacIupeHus?
No5. Tlo kakoit popmysie onpeaensercs: Ko3GGUIMEHT 00bEMHOTO pacIIupeHus?

OTBeThI:
1=,
) a= L
2) =3«
3 p- V-V,
Ve

4) BemuumHa 1+ - T Ha3pIBaETCSI OMHOMOM PACIIUPCHHS.

5) BenuuuHa 1+ - £ Ha3bIBaeTCs OMHOMOM pacCIIMPEHUSI.
6) B M>

7) B KyOW4YECKHX eUHUIIAX 00BEMA.

8) B Ipagycax MUHYC IIEPBOM CTENEHHU.

KonTpoabnasi pabora NeS

KOHTPOJIBHASA PABOTA 11O 9JIEKTPOCTATHKE
BAPUAHT Nel

3anaum:

Nel. Tlpu snextpusanuu TpeHueM nonyueH 3apsan -8- 107K, Onpenenauts 4ucio U30bITOUHBIX
3IEKTPOHOB, CO3JAIOIINX JAAHHBIN 3apsiI.
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Oteetsi: 1)5-10% 2)5-10% 3)5-10% 4)5-10% 5)5-10°;
6)5-107; 7)5-10% 8)5-10% 9)5-10'%10)5-10',

No2. Onpenenuts IEKTPOEMKOCTh OaTapeil KOHIAECHCATOPOB, M300paXKEHHOM HA PHUCYHKE, €CIIH
Ci=2nd, Co=3n®, C3=4nd, C4+=1ud.

Otgetsl: 1) 10n®; 2) 0,4n®; 3) 2,501®; 4) 0,2nd; 5) 0,251D;6) 0,480D.

Ne3. Tlpu nepememmenuu 3apsga 4-10°Kn cosepmiena pa6ora B 0,02 Jx. Haiitu pasHOCTB
MOTEHIIMAJIOB MEX/y KPAaHUMHU TOYKAMH TIEPEMEIICHUS 3apsI0B.

Otserst: 1) 6000B; 2) 5000B; 3) 4000B; 4) 3000B; 5) 2000B;
6) 1800B 7)1700B; 8)1600B; 9)1500B.

Bonpocst:

Ne4. Kakoii hopmyIioit BeIpakaeTcs 3aKOH KyJIOHA ISl BAKYyMHO# cpenbl B cucteme «CU»??
Ne5. B kakux equHHUIIAX U3MEPSIETCS HAIPSHKEHHOCTD 3JIEKTPUUECKOT0 Mo B cucteMe «CH»?

OTBETHI HA BOIPOCHI:

N LS
DF= &mss RY

— _Tids
2) F= 4ms R
3) 8 H/Kn wim B/m

4) B BOJIBTAX

KOHTPOJIBHAA PABOTA IO 9JIEKTPOCTATHKH
BAPUAHT Ne2

3agauu:
Nel. C xakoii cunoii B3aumoneiictytor 3apsasl 2-10°Kn u 4-10°Kn =2 B kepocuHe Ha

paccTOsTHUU 2CM JIpYT OT apyra?

Otsers: 1) 1,5H; 2)1,2H; 3)0,9H; 4)0,6H; 5)0,3H;
6)2,5H; 7)3,5H; 8)4,5H; 9)5H.

Ne2. Ha 3apsn 2-10°Kn BHECEHHBIN B HEKOTOPYIO TOUKY 3JIEKTPHYECKOTO TIOJIS JAEHCTBYET CHJla
3-10~H. HaiiTu HanpsykEHHOCTD MOJIs B JAHHOM TOYKE.

Otserst: 1) 1200 H/Kx; 2) 1300 H/Kx;  3) 1400 H/Kx; 4) 1500 H/Kx;5) 1600 H/K;
6) 120 H/Ku; 7)130 H/Ko; 8)140 H/Kx; 9)150 H/K.

25



Ne3. Onpenenuth 3MeKTPOEMKOCTh OaTaper KOHACHCATOPOB, M300paXEHHON HAa PUCYHKE, €CIIH
Ci=0,1mMx®d, C2=0,4MkD, C3=0,52MKD.

Ci C2
| | | |
1 11

I
[
Cs

Otsetsl: 1) 0,5 Mmx®; 2) 0,6 Mvx®; 3) 0,7 MxD; 4) 0,8 MkD; 5) 1 MxD;
6) 1,2 Mx®; 7) 1,4 mx®; 8) 1,8 MxD; 9) 2,4 mxD.

Bomnpocksr:

Ne4. Korpa Teno umeer nosioKUTeNbHbIN 3apsn?
No5. Yemy paBeH 3apsi 37e€KTpoHOB B cucteme «CH1»?

OTBETHI HA BOIIPOCHI:

1) Korja Teno UMeeT U3OBITOK SIEKTPOHOB 10 OTHOIIEHHUIO K IPOTOHAM.

2) KOI/1a TeJIo UMeET HeJ0CTATOK SIEKTPOHOB 110 CPABHEHHUIO C KOIMUECTBOM IIPOTOHOB.
3) q=-10"2Kn

4) 3apsz pased q = -1,6 -101°Kn

KOHTPOJIBHAA PABOTA 11O QJIEKTPOCTATUKHN
BAPUAHT Ne3

3agaum:

Nel. OnpenenuTs 37IeKTPOEMKOCTh OaTapeil KOHIAECHCATOPOB, M300paXKEHHOM HA PHUCYHKE, €CIIH
Ci=2Mx®D, Co=4MK®D, C3=1MkD, Cs4=2MKD, Cs=6MKD.

Ci C

| | | |

11 i Cs

| | | |

'Cs e,

Otsetsl: 1) 0,2 Mx®; 2) 0,4 mx®D; 3) 0,6 Mmx®D; 4) 0,8 MxD; 5) 1 mxd;
6) 1,2 Mmx®; 7) 1,5 Mmx®; 8) 2 MxD.

Ne2. B ogHOPOJHOM 3JIEKTPUYECKOM I10JIE€, PACCTOSHUE MEXKIY IBYMS TOUKaMH BJOJIb CHIIOBON
auHUM paBHO 20cM, a pa3HOCTh NOoTeHUHaI0B Mexy HUMH S00B. Onpenenuts HanpsKEHHOCTh
HOJISL.

Oteetsr: 1) 2,5B/m; 2) 25B/m; 3) 250B/m; 4) 2500B/m; 5) 2,5kB/wm;
6) 25kB/m;  7) 250xB/m;  8) 2500xB/m; 9) 5000B/m.

Ne3. JIBa OTHOMMEHHBIX 3JIEKTpUUYECKHX 3apsiaa no 1,4 10°Kn xaxpIi, pa3lieJICHHbIE CTEKOM,
oTTajKkuBarTcd ¢ cuioit 6,3H. Onpenenuts paccTosiHue Mexy 3apanamu. [Ipunsate £ = 7

Otsetsl: 1) 2 mm; 2) 2 em; 3) 2,5¢m; 4) 3em;  5) 3,5¢cm;
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6) 4mm; 7)4,5mm;  8) Smm; 9) Scwm.

Bonpocstr:

Ne4. B kakux eIMHUIIaX MOTEHIHANT JIEKTPUYECKOro moJist B cucreme «CHU»?

Ne5. Tlo kakoif opmyrne ompenensieTcs BeTUYMHA PAOOTHI, COBEPIIAEMON ASJICKTPUUECKUM
noyiem?

OTBETHI HA BOIIPOCHI:

1) B BosbTax
2) B (hapamax
3) A=q-U
4) A=U/q

KOHTPOJIBHAA PABOTA 11O QJEKTPOCTATUKHN
BAPUAHT Ne4

3amaum:

Nel. OnpenenuTs 37IeKTPOEMKOCTh OaTaper KOHIAECHCATOPOB, M300paXKEHHOM HAa PHUCYHKE, €CIIH
€MKOCTb KOHJICHCATOPOB OJJMHAKOBBI U paBHBI 10 600D Ka>KIbIii.

Ci C2
|| | |

0 || O
Cs

OtBethl: 1)9n1®d;2)90nd;3)900nd; 4)9000nd;5)0,9MKD;6)9D;7)90MKD;8)I00MKD; 9)9000MKD.

Ne2. OnpesienuTh HaNpPsKEHHOCTH MO TOYEYHOTO SIEKTpHYEcKoro 3apsaaa -4-10°Kn B Touke,
yIajnéHHOM OT Hero Ha 60cM.
Otsertsr: 1) -10 H/Ki; 2) -100 H/Kon;  3) -1000 H/Km; 4) -5 H/Kim;5) -50 H/Kor;

6) -800 H/Ku; 7)-5000 H/Kxn; 8)-250 H/Ku; 9)-2500 H/K.

Ne3. Kakas cuna neiictByer Ha 3apsaa 3-10°Ki, moMeménHbIi B TOUKY 3J1€KTPUYECKOTO OIS C
HanpsKEHHOCTRIO 6102 H/Kn?

Otsersr: 1) 18-10%; 2) 18:107; 3) 18:10%; 4)18-10%; 5) 18-1077; 6) 18-10%; 7) 18-10°.
Bonpocsr:
Ne4. Korna Teno 3apskeHO OTpULIATENBHO?

No5. Tlo kakoit popmyIie onpeaensieTcs 2IeKTPOEMKOCTh MHOTOCIIONHOTO KOHeHcaTopa?
OTBeTHI HAa BOIPOCHI:

1) xora oHO UMEET HEeAOCTATOK 3JEKTPOHA M0 CPABHEHHIO C HOPMAJIbHBIM COCTOSTHUEM.
2) Korzia OHO UMeeT U30BITOK IEKTPOHOB 10 CPABHEHHUIO C HOPMATBHBIM COCTOSTHHEM.

3) CZE::S (n—1)

4)C=4-mee R
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KourpoabHast padora Ne6

BUJIET Ne 1
Nel I'anpBaHMYECKNMIA 2IEMEHT € AMEKTPOABIDKY1LEH critoi 1,5'B u BHyTpeHHnM conpotusieHneM 0,5 Om
3aMKHYTBIN IPOBOAHUKOM C corpotusiieHreM 3,5 Om. Haiitu cry Toka.
Ortsersr:
1)3,75A,2) 37,5A,3) 375A,4) 0375A,5) 5,73A.6)753A.7) 05 A.

No2. T"anpBaHMUECKUiA 371IEMEHT ¢ BHYTpeHHUM conpoTuBiieHusM 0,15 OM 3aMKHYT MPOBOTHUKOM C
conporusiieHreM K35 Owm, cuiia Toka yctaHoBUIach B 1ienu paBHast 1A, Onpenenuts 3J1C
rajbBaHUYECKOT'O 3JIEMEHTA.
OrtseTsbL:
1)0,3B,2)0,7B.3)09B,4)1,2B,5)1,5B,6)1,8 B, 7)1,9 B, §)2 B.
Ne3. Kak cBOOOTHBIE 2IEKTPUIECKUE 3apsi/ibl JBDKYTCS B TIPOBOIHHUKE B OTCYTCTBUH BHEIITHETO
ANIEKTPUUYECKOTO MOJIs?
Nod. MoxHO JT1 TEIIOBOE ABMKEHHUE SJIEKTPUUECKHX 3apsIOB B MIPOBOIHUKE HA3BATh AIEKTPUUECKAM
TOKOM?
NoS. Yto Ha3bIBAETCS MEKTPUUECKUM TOKOM?
OrtBernI:
1/Ha3bIBaeTCs XaOTUUECKOE IBIKEHUE JIEKTPHUYECKUX 3apsIIOB B TIPOBOTHUKE.
2/Ha3bIBACTCS HAIIPABIICHHOE JIBIKEHUE SIICKTPIYECKUX 3apsIIOB B TIPOBOTHUKE
3/0T 0;1HOTO KOHIIA MMPOBOHHKA K JPYTOMY €T0 KOHILY.
4/Xa0TUYECKH.
5/ma, MOYKHO.
6/HET, HENB3AL.
7/ma, MOXKHO, TaK Kak JEeKTPUUECKHE 3apsi/ibl YBIEKAIOTCS ABMKYILIMMICS MOJIEKYJIaMU
MPOBOJHHUKA.

BUJIET Ne 2
Nel.  Cuna toka B ueru raimbBanndeckoro sementa ¢ 9/1C -1,8B pasna 0,1 A. [1anenve HanpsoxeHus
Ha BHeIlHel yacty ienu 1,6 B. Haiitu conpoTrBieHre BHEIIHEW YacTy LETH, €CId BHYTPEHHEE
COIPOTHUBJICHHUE dJIeMEHTA - 2 OM.
Ortsertsl: 1)1,6 OM, 2)16 Om, 3)8 Om, 4)0,8 OmMm, 5)80 Om, 6)3,2 Om, 7)2 Om.
No2.  Ilens cocrout u3 rabBannveckoro semenTa ¢ /1C -1,45B, 3aMKHYTOrO MPOBOAHUKOM C
conpotuBiieaneM 2,1 OM. OnpenienuTs BHyTpEeHHEE CONPOTUBIICHHUE 1IEMNH, €CITU cila Toka B 1eru 0,5 A, a
TaJICHYE HAMPSHKEHUS Ha BHEIIHEM yJacTke ren 1,058
Ortsersl: 1)0,5 Om, 2)0,6 Om, 3)0,7 Om. 4)0,8 OMm, 5)0,9 Om, 6)1 Om, 7)1,1 Om, 8)2 Om.
Ne3. Kakoe IBIKEHHE SMIEKTPUIECKHUX 3apsI0B B MPOBOIHUKE HA3bIBACTCS TETUIOBBIM JBHKEHUEM
3apsiioB?
Ned, Kakue 1Ba ycroBHst HEOOXOIMMBI, YTOOBI TTOTYYHUTh TOJIE3HYIO pabOTy B ANIEKTPUUECKOM T1eTTH?
Ne5. bes uero aneKTpuuecKuii TOK He MOJKET JJIUTENBHO MPOTEKATh 110 3aMKHYTOH LeNH?

OrtseTsbr:

1/nBroKEHME MEKTPIYECKUX 3apsIIOB TIOJT ISHCTBHEM BHEIITHETO IEKTPUYECKOTO OIS
2/nBW>KEHWE MIOHOB TTOJT ACHCTBUEM BHEIITHETO 3JIEKTPUIECKOTO TT0JISI B HATPETOM YKHIKOCTH.
3/xaoTIdeckoe ABMKEHHE IEKTPUUESCKIX 3apsIOB B IIPOBOTHUKE ITPU OTCYTCTBUH BHEIITHEM
ANEKTPHYECKOTO TOJIS,
4/Hanmurie OTpEOHTES Ha ANIEKTPHISCKUX M3MEPUTEITBHBIX IPHOOpaXx.
S/Hanmume 3aMKHYTOM TIPOBOIHUKOBOH IIETIH M HATMYKE BHEIITHETO AIEKTPUYECKOTO TIOJIS.
6/6e3 HaI4MsI Pa3HOCTH MOTEHIMAIOB HA 3aMKHYTOH IICTIH.
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BWJIET Ne 3
Nel. K 3axkumam ncrounuka Toka, J{C kotoporo 4 B u BHyTpeHHee conpoTrsieHre 3 OM NOAKITIOUEH
BOJIETMETP, UMetoli conporusiienre S0 Om Haiitu BenmmunHy nokasaress BOJIbTMETpa.
OrtseTsbr:
1)36 B, 2)3,8-B, 3)19 B, 4)1,9 .B, 54,2 B, 6)2,1 B, 7)4,5 B, §)5,4 B.
No2. Ncrounuk Toka ¢ DJIC -1,8 B 1 BHyTpeHHNMM conpotusiieHreM 0,6 OM 3aMKHYT POBOJTHUKOM C
conpotusieHneM 3 Om. OnpenennTs afeHue HaNPSDKEHHS Ha BHEIITHEM yJacTKE LIETIH.
OrtseTsbr:
D1,2B,2)1,3B,3)1,4B,4)1,5B,5)1,6B,6)1,7B,7)1,8 B, 8)2 B.
Ne3. B kakux euHUIIaX U3MepsieTcs NaICHUE HAPSLKEHNS B POBOHUKAX ?
Nod.Yto Ha3bIBaeTCS AMEKTPUIECKON LIETIHIO?

No5.Yro Takoe reneparop?
Ortsersl:
1. anexTpryecKue mpruOOopHL.
2. JMHAMO-MAILIMHBI U AJIEKTPOIBUTATENH.
3. WCTOYHHKH AJIEKTPUUYECKON SHEPTUH.
4. BH/Kmn.
5. BBomnbrax.
6. CIUIOIIHON POBOHUKOBBIN ITyTh, 10 KOTOPOMY TEUET HIEKTPHIECKUI TOK.
7. TaIbBaHMYECKUM 3JIEMEHT U AJIEKTPHUYECKAs JIAMITOUKA.

BUJIET Ne 4

Nel. Onpenenuts BHyTpeHHEE conpoTUBIieHne ueTounrka, umetortero J/1C 1,1 B, eciu noaxroueHHbIH

K €r0 3aK1MaM BOJIBTMETP MOKa3bIBaeT | B nipu conpotuBieHrn BHEHEH 1iery B 2 OM.
OrtseTbr:
1/0,6 Om, 2/0,4 Om, 3/0,2 Om, 4/0,1 Om, 5/1 Om, 6/1,5 Om, 7/0,7 Om, 8/0.63 Om.

Ne2. Onpenemurs O/1C ncrounuka, ecimi BHyTpeHHee HanpsbkeHue ero 0,05 B, a maneHne HanpsbkeHus Ha

BHEIIIHEM ydacTke 1ienu 1,45 B.

Orsersr: 1/1,4 B, 2/1,5B,3/1,3 B,4/1,2 B, 5/1,1 B, 6/1-B, 7/0,9 B, 8/0,75 B.

Ne3. B kaxux equnmiiax usmepsiercs 9 3J1C rctounrka Toka?

Ne4. Yto Ha3bIBacTCS BHEIIHAM Y4aCTKOM MIEKTPHYECKOM LIENN?

No5. Yro Gompbirre: 3JIC ucToyHmKa TOKA WITH TIaZicHUE HANPSDKEHHST Ha BHEIITHEM YYACTKE 11eTH?
OrtseTbL:

CONPOTHBIIEHUE CAMOT'0 NCTOYHHKA TOKA.

BCSI ANIEKTPHYECKAsI LIETTh, KPOME COMPOTUBIIEHHS CAMOTO CTOYHMKA TOKA.

oombie D/]C rncTounmKa ToKa.

BHEIIIHee MaJieHe HanpsbkeHus 6osbiie, yem D /1C ucTouHnKa Toka.

B HproToHax.
B Kyrnonax.
B Bonbrax.
B AMriepax.
KonTposabnas padora Ne7
buner Nel
3amaun

Ne 1. Tpu npoBoiHKKA, CONPOTHBIIEHHE KOTOPBIX 4,5,7 OM, BKITFOUEHBI B AMIEKTPUUYECKYIO LIETh
nocJie0BaTebHO. ONpeeuTh aJCHUE HAPSDKEHHS Ha MOCIIETHEM TIPOBOIHUKE., €CIIH CHJIA TOKA B
ienu ycraHoBuiack 0,5a, a oO1iee HarpspKeHHe Ha 3aKUMaXx LIETH PaBHO 8 B.
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Otsernl: 1)28B; 2)2,58; 3)3,58; 4)4,58; 5)5,58; 6)6,58; 7)7,58; 8)8B.
Ne 2, lnnamomaiiimaa ¢ BHyTpeHHMM corpotusiieHreM 0,1 OM ruraer 200 J1amin HakaJTMBaHUs
HanpspkeHreM B 120 B. 1 conpotusnenreM 96 OM kaxxnast. Kakosa 3/1C aunamomManiib!?
Ortsersr: 1)247 B; 2)1478; 3)3478; 4)1278; 5)1108; 6)2208; 7)478; 8)978.
Bormpocsr:
Ne 3, CoenmmHensl mocnenoBaTenbHO TpH conpoTrrieHust R1=2 OMm, R2 =4 Om u R3=- 6 Om. B xakom u3
HHX CHJIa TOKa OyzieT OombIie?
Ne 4. CoenmHeHbI TapauIelTbHO /1B COMPOTUBICHHS 10 10 OM Kaxkplid, yeMy Oy/IeT paBHO MX 0011ee

CONpOTUBIIEHUE?
Ne 5. Kak m300pakaeTcst Ha cCXeMax TPH JIaMITbl, COSTMHEHHBIX MapalIeTIbHO MEKTY COOO0H?
OrtseTbr:
Bapuant No2

Nel. B oceturenbHyto ceth ¢ HanpsbkenueM 220 B BimroueHo nocrnenoBarenbHo 10 nammoyex
HaKaJIMBaHMs, pacCUUTaHHBIX Ha 12 B xaxxmas u conpotusienreM 20 OM. OnpenenuTs BEIMYrMHY
J00aBOYHOTO COMPOTHUBJICHNS, KOTOPOE HAJIO TIOIKITIOYUTH K JIAMITOUKaM, €CJIH Crla Toka B e 0,6 A.
Otsersl:  1)1470Mm; 2)1570Mm; 3)160Mm; 4)1770Mm; 5)1870Mm; 6) 1970Mm; 7)2070m; 8)2170Mm.

Ne 2. Ha ckomnbKO paBHBIX YacTelt HaJI0 pa3pe3aTh NpoBoAHKK corpotusieHreM 1000 Om, uto0bl mpu
NapauieIbHOM COETMHEHUY STHX YacTel MOTy4uTh conpotusiieHre 10 Om?

Ortsersl: 1)20; 2)10; 3)3; 4)25, 5)50; 6)100; 7)75, 8)40.

Borpocer
Ne 3. YeMy paBHO HaIpsHKEHUE HA BCEH 1IETTH TIPH TIOCIIEIOBATEIEHOM COSMHEHUH?
Ne 4. Yemy paBHa 0011151 c1nia ToKa B IOCIIEIOBATENBHON 1enn?
Ne 5. YeMy paBHO HalpspKEHHE Ha KaXKIOM U3 BETBEW M HA BCEM Pa3BETBIICHUM IIPU MapaJUIEIIbHOM
COCZIMHEHNH ITPOBOJHMKA?
OtBeTbI
... HATIPSDKEHUE HA OZTHOM M3 COIPOTUBIICHUM

—

2. ..Tpu JIF0OOM COEIMHEHNH HATPSDKEHUE Ha BCEH TSN paBHO CyMME HAIPsDKEHHI Ha BCEX e
y4acTKax.
3. ...BTIOCJIEJIOBATEIBLHOM 1SN PABHO CYMME CHJT TOKOB B OT/ICNTBHBIX €€ yJacTKax.
4. ..BOBCEX €€ yJacTKax OJIMHAKOBA, HE3aBUCHMO OT COMPOTUBIICHHH 3THX YUaCTKOB
5. ...paBHO CyMME€ HaIpsHDKEHUI HA BCEX €€ YYaCTKAX
6. ... HapsHKEHME Ha KaXKOM 13 BETBEH 1 HA BCEM Pa3BETBIICHUH Pa3HOE.
buner Ne3
3anaun

Ne 1. B anextpuueckyto 1enb HanpspkeHreM 126 B BKIIIOUEHBI ITOCII€10BATEIBHO KaTyIlKa
AIIEKTPOMArH1Ta, PEOCTaT 1 JIAMITOUKA HaKaIMBaHws1 conpoTuBieHreM 13 Owm, B e naer tok 0,3 A .
OrnpenenuTh CONpOTHUBIIEHNE PEOCTaTa, €CIIH MPH BBIKITIOUEHNH JIAMITOUKH U PeocTaTa CHla TOKa
YBEJIMYMBAETCA 710 5 A..
Ortsersr: 1)38,2 Om; 2)3820Mm; 3)28,30M; 4) 2,83 Owm; 5) 283 Om; 6) 6320Mm; 7) 63,20Mm; 8) 23,60M.
Ne 2. Bocemb poBOTHUKOB corpoTHBiieHHeM 110 20 OM Kakplii COEMHEHBI 110 J1Ba IOCIIEI0BATEILHO B
YeThIpe NapauieNbHbIX Henu. OnpeaenTs o01ee COMpoTUBICHHUE.
Ortsersl: 1) 40Mm; 2)50Mm; 3)100M; 4)200Mm; 5)250Mm; 6)1600M; 7)800M; 8)1000M.

Bomnpocstr:

u, =u, =u, =u
Ne 3. Yto ozHavaer popmyma “1 T2 T 73 ?

Ne 4. Yo mporcxoMT ¢ CONMPOTUBIICHUEM CTATLHOTO MPOBOJIA, €CITM €70 TEMIIEpaTypa MOBbIIACTCS?
Ne 5. B kakux eauHUIIAX H3MEPSETCS IPOBOIMMOCTH TIPOBOTHUKA?
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OTBeTHI:
... BOmax
...B Teprax
.. B cMeHnax, 1.e. 1 /Om
.. HAIPsDKEHUE HA OCTATHHBIX YYaCTKaX ISH MPSIMO MPOIOPIIMOHAIBHO MX COMPOTHBIICHUSIM
... HaTPsDKEHME Ha KaXKJIOM 13 BETBEH U Ha BCEM Pa3BETBIICHUH OIMHAKOBO.
... TIOHIKAaeMCST
...JIOBBIIIIAETCS
...0OCTaeTCsl HEM3MEHHBIM

NN AR =

Kontpoabnasi padora Ne§
KOHTPOJIBHAA PABOTA 11O TEME: <MAT'THUTHU3M>»

BAPUAHT Nel

1. C kakoil cuioil B3aUMOJICHCTBYIOT JBa MapajlyIebHBIX MpoBoAa ¢ Tokamu cuion 300A, ecnu
JUTMHA TIPOoBOAOB 50M M KaXKIblii U3 HUX cO34aéT B MECTaX PACIOJIOKEHUs JPYroro mpoBoja
MarHuTHOE moJie ¢ uaaykuuen 1,2mTo.

2. DIIEKTPOH JIBUXKETCS B OIHOPOAHOM nosie, nHaykuus 0,02T1, o okpy>KHOCTH, UMESI UMITYJIbC
6,4-10%krm/c. Haiinure paguyc 9Toii OKpy)HOCTH. 3apsi snektpona 1,6-107 k.

3. IlpoBonounas pamka compoTtuBieHneM 2KoMm momenieHa B MarHUTHOM Iojie. MarHUTHBIN
MOTOK 4epe3 IIomaab pamku u3Mmensiercs Ha 6B0 3a 0,01c. Kakoif BeTUYMHBI TOK MPOTEKAET
MIPU ATOM I10 paMKe?

4. TIpoBOHUK UITMHOW | M IBHXKETCS CO CKOPOCTHIO SM/C MEPIICHANKYISPHO JTHHUSM UHITYKITHH
OJIHOPOJHOI0 MarHuTHoro mnoiyig. Onpenenure BeIMYUHY MHAYKIIMA MAarHUTHOTO TIOJIsI, €CJIM Ha
KOHIIaX MPOBOJIHMKA BO3HUKAET pa3HOCTh nmoTeHuuanos 0,02B.

5. Ilpu npomyckaHuu yepe3 KaTylIKy TOKa CUIOW SMA MHAYKUMS MarHUTHOTO MOJISl B KAaTYyIIKe
okazanach paBHOoW 3MTn. Omnpenenuth HWHAYKTUBHOCTh KAaTyIIKH, €CJIM IUIOIIAAL €€
nonepeynoro cedenus 100cm?, a uncio BUTKOB 2500.

KOHTPOJIbHASA PABOTA 11O TEME: <MATHUTHU3M»

BAPHUAHT Ne2

1. Onpenenure paboTy, COBEPIIAEMYIO CUIION AMIiepa TPy MEepEeMENICHUN MPOBOAHUKA JJTMHON
0,2M ¢ TOokOM cuioi 5A B OIHOPOAHOM MAarHMUTHOM Toje Ha paccrosaue 0,5M. ITpoBomHHK
pacToJOXKeH MNEPIeHIUKYISIPHO JIMHUSAM TOJNS M ABMXKETCS B HANpaBICHUM CHIBI AMIepa.
Nunyxuust marautaoro nonst 0,17,

2. IlpoToH BieTaeT B OAHOPOJHOE MarHUTHOE MoJie ¢ uHAyKIue 8,33MkTn neprneHauKyIspHO

auHYSIM o1t C KaKko# yTIIoBOM CKOPOCTHIO (B paji/c) OyAeT Bpamarbes MpoToH? 3apsii IPOTOHA
1,602-10""°km, ero macca 1,672-10kr.
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3. B oOIHOpPOOHOM MarHUTHOM TMOJi€ HAXOAUTCA IUJIOCKUA BHUTOK IUIOHIAAbIO 0,01m2,
PacIOJIOKEHHBIN NEPIEHANKYIISIPHO JIUHUAM 1osis. Kakoil BelMuuHBI TOK (B MKA) IOTEUYET 1O
BUTKY, €CIM WHIYKIHUS TOJds Oyaer yObIBaTh C MOCTOSIHHOM — ckopoctbio 0,01 Tu/c?
Comnporusnenue Butka 1 Om.

4. Kakoll MarHUTHBI MOTOK NPOHU3BIBACT (KaXKIbIii BUTOK) BUTKU KaTylKu uMmeromui 10
BUTKOB, €CJIM NPU PAaBHOMEPHOM HCYE3HOBEHMM MArHUTHOIO IOJISI B TEUEHUHU lc B KaTylIkKe
uanyuupyetrca IJ1C 10B?

5. Tok, mpoTeKkarmuii Mo 0OMOTKE KaTyIIKU, paBHOMEpHO u3MeHseTcs Ha SA 3a 0,25c. [lpu
sTOoM B30y xkaaercs DJ1C camonnaykuuu, pasHag 200B. Onpenenure HHAYKTUBHOCTh KaTYLIKH.

KOHTPOJIBHAA PABOTA 11O TEME: <MATHUTHU3M»

BAPUAHT Ne3

1. B oaHopogHoM MarHuTHOM mojie ¢ uHaykoued 0,01Tn  HaxoguTcs MOPOBOIHUK
pPACIIONIOKEHHBI  TOPU30HTAIBHO. JIMHMM WHIYKIMH TIOJSI TaKKe TOPHU3OHTAIBHBI |
NEPIEeHIUKYISPHBI K TPOBOAHKUKY. Kakoi TOK JOMKEeH MpOTeKaTh Yepe3 MPOBOIHUK, YTOOBI OH
BHUCeN, He maaan? Macca eauHuULbI THHBI IpoBoaHUKa 0,01kr/Mm. g = 10m/c>.

2. DIEeKTpOH, NpPOHIS YCKOPSIOUIYI0 pa3HOocTh noreHuuanoB 500B, noman B omHOpoaHOE
MarautHoe nosne ¢ uHaykuued 0,001Tn. Haiinure paguyc KpUBU3HBI TPAEKTOPUHU 3JIEKTPOHA.
3apsz onextpona 1,610k, ero macca 9-1073!kr.

3. B 0HOpPOJHOM MaTrHUTHOM MoJie ¢ MHAyKimeh 9-102 T HaXouTCs BUTOK, PACIOI0KEHHbIH
NEPIEeHIUKYISPHO JTUHUAM MHIyKuuu nois. Kakoit 3apsn (B MkKir) mpoTeder mo BUTKY MHpu
BKJIIOUEHUH MarHuTHOTO rossi? ITnomasns Butka 0,001 M2, ero conpotuBieHue 10m.

4. CaMONET JNETUT TOPU3OHTAIBHO €O cKOpocThio 900km/u. Haiiaure pazHocTh MOTEHLIUANOB (B
MB), BO3HHUKAIONIyI0 MEXIy KOHLIAMH €ro KpbUIbEB, €CIM BEpTHKaJIbHAas COCTaBIISAIOIIAs
MHAYKIHS MarHUTHOro nodist 3emiu S0MkT, a pasmax KpelibeB 12m.

5. Ilpu paBHOMEpPHOM H3MEHEHMM CUJIBl TOKa B KaTYIIKE HHAYKTHUBHOCTBIO 6MI'H B Hel
Bo3HuKaeT J/IC camounaykiuu 8 MB. Ha kakyro BenuunHy U3MEHSETCS CUila TOKa 3a 3¢?

KOHTPOJIbHASA PABOTA 1O TEME: <MATHUTHU3M»

BAPUAHT Ne4

1. IlpoBonHuk Maccoil 10r m pnuHOM 20CM INOABEIIEH B TOPU30HTAJIBHOM IIOJIOXKEHUH U
BEPTUKAJIBHOM MAarHuTHoM mnojie ¢ uHaykuueidl 0,25Tn. Ha kakoi yrom (B rpamgycax) oOT
BEPTUKAJINU OTKJIOHSTCS HUTH, HA KOTOPHIX MOJBELIEH MPOBOJHHUK, €CIH MO HEMY IPOIMYCTUTh
TOK crIoN 2A7?
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2. Kakyro KUHETHYECKYIO HEPTUI0 UMEET 3JEKTPOH, ABMXXYIIUUCA MO OKPYXHOCTH PaJlyCcoM
lcMm B ogHOpOAHOM MarHUTHOM noiie ¢ uaayknuei 0,03 Ta? 3apsg snekrpona 1,6 10"k, ero
macca 9-1073'kr.

3. Tlnockuii 3aMKHYTBI KOHTYp IuIomansio 10cM® 1eopMupyeTcs B OJHOPOJHOM MAarHUTHOM
noJie ¢ uaayKuue 10mTi, octaBasch NepHneHAUKYISPHBIM K JIMHUAM UHIYKIMH. 3a 2¢ TUIOIA/b
KOHTYypa PaBHOMEPHO yMeHbInaercs a0 2cm?. OmpejienuTe CPEHIO CHIy ToKa (B MKA) B
KOHTYpE 3a 3TOT IPOMEKYTOK BPEMEHH, €CJIN COIIPOTUBIIEHHE KOHTYpa 1 Om.

4. MarHuTHBIN MOTOK Yepe3 KaKIbli BUTOK KaTyLIKH, HOMEIIEHHOW B MarHUTHOE I0JIE pPaBEH
0,1B6. MaruutHoe mosne paBHOMEpHO yObiBaeT 1m0 Hyas 3a 0,lc, mpu 3TOM B KaTylIke
unaunupyercs J/1C 20B. CkonbKko BUTKOB HMEET KaTyIKa?

5. OHpC[[GJ'II/ITe WHAYKTHUBHOCTb KaTylIKH, €CJIM IIPpU PaBHOMCPHOM N3MCHCHUU B HEH CUJIBI TOKA
3a 1c ot 5A 1o 10A Bo3nukaer D/]C camonnnykuuu 60B.

Kourpoabnasi padora Ne9

buaer Nel

K nabopatophoii padore «OnpenesieHue yCKOpPeHHs CBOOOTHOT0 MaeHUsD»

Nel. Haiftu anuHy MaTreMaTW4ecKoro MasTHUKA, MEPHOJ MPOCTOTO KojleOaHHs KOTOPOro Ha
mmpote JlennHrpasaa pasen 1 cex., yckopeHue TskecTd & = 981.93 cm/c?.

OtBetbl: 1)69cM; 2)79cM; 3)89cMm; 4)99¢cm; 5)102cm; 6)105¢m; 7)107cm; 8)109¢cm.

No2. Jlns ompeneneHus: AIUHBI CEKYHIHOTO MAasSTHHUKA U YCKOPEHHUS CHIBI TSKECTH OBLT B3SIT
MasITHUK, COCTOAIIUN W3 MPOBOJIOKU ANUHONW 90,7CM M METAITMYECKOro IIapuKa JTUaMeTpoM 4cCM.
npogomkutenbHocTh 100 monHBIX KoneOanuii MasTHuka 3muH 13,2c. Beruucnurte mHy
CEKYHJITHOTO MasiTHUKA.

OtBetbl: 1)96,4cm;  2)97,4cm;  3)98,4cm;  4)99,4cm;
5)99,6cm;  6)99,7cm;  7)99,8cm;  8)99,9cwm.

Bonpocsr:

Ne3. Yro nOpOUCXOAUT C MOTEHLUMAIbHOW M KHHETUYECKOW DSHEPIUAMHM BO BCEX CIydasx
MEXaHUYECKUX KoneOaHui?

Ne4. B kakux eTuHHLAX U3MEpsIeTCs aMILTUTYAa KoueOaHuii?

NeS. Kakue BOJTHBI IOJIy4atOTCsl B BO3yXe?

OTBeThI HA BONIPOCHI:

1)...monepeunsie

2)...MpOJIONIbHBIE

3)...0CTal0TCsl HEU3MEHHBIMU TI0 XapaKTepy

4)...MPOUCXOIUT MPEBPAIICHUE MOTCHIIUAIILHOW YHEPTUN B KHHETUYECKYIO H 00paTHO
5)...B IMHEWHBIX €IMHHIIAX
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6)...B OTBIICUEHHBIX SIUHUIIAX
7)...B panmuaHax

Buaer Ne2
K n1a6oparopHnoii padore «OnpeneneHue yCKOpeHUs1 CBOOOIHOTO MAaeHUsD)

Nel. Omnpenenuth mepuon KojeOaHus 3yOnia MHEBMATHYECKOTO MOJIOTA, €CJIM 4YacToTa €ro
Kkosrebanunii 50Im.

OtBerbi: 1)0,1c; 2)0,2c; 3)0,02c; 4)Ic.; 5)2¢c; 6)20c; 7)0,002c; 8)0,5c¢.

Ne2. JliinHa MasTHUKA, YCTaHOBJIEHHOTO B ObiBIIeM McaakueBckom cobope B JIeHnHrpaze, paBHa
98m. OnpenenuTs NpOAOIKUTEIHHOCTh OJHOTO MPOCTOTO KOJIeOaHMsI.

OtBerbl: 1)1,5¢; 2)2c; 3)3,5¢c; 4)4,5c; 5)5.5¢; 6)7,5¢c; 7)8,5¢c; 8)10c.
Bomnpocer:

Ne3. B kakux equHUIIAX U3MEPSETCS YaCTOTa KoJieOaHu?
Ne4. Yto Ha3bIBAETCS aMIUTUTY IO KoneOaHui?
NeS§. Yro Takoe nmepuoj KoineOanmii?

OTBeThI HA BONIPOCHI:

1)...B cekyHmax

2)...B repuax, KWiorepiax u Merarepuax

3...qacTota KojeOaHWH TOYKH, TPU KOTOPOW 3a OJHY CEKYHAY COBEpIIACTCS OIHO IOJIHOE
KoJieOaHue

4)...BpeMs, 3aTpauyeHHOE TOYKOM Ha OJTHO TOJTHOE KoyieOaHue

5)...Hau6oblIee OTKIOHEHHE KOJIEOMIOMIEICS TOUKU OT MOJI0KEHUSI paBHOBECHS

6)...cuia, HeoOXoAMMast JJIsl PUBEICHUS TOYKU B KOJIEOATEIHLHOE JIBIKCHHE

7)...B OTBIICUEHHBIX €IMHUIIAX

Bbuner Ne3
K n1a6oparopnoii padore «OnpenesieHne yCKOpeHusi CBO0OOHOI0 NMaIeHU»

Nel. MasitHuk Becom 3H u qymHOM ,5M KadaeTcs 1mo ayre, Xxopaa koropoil paBHa 40cMm. Haittu
BEJIMUMHY JIBUKYIIEHCS CHIIBI, KOT/Ia MAasTHUK HAXOJAUTCS B KpalilHEM MOJIOKEHUH.

OtBerbi: 1)0,2H; 2)1,2H; 3)0,12r; 4)1,2r; 5)15aun; 6)25mun; 7)30auH.

Ne2. OmnpenenuTh pacCTOSHUE MEXKAY COCEIHHMM TOYKaMH, HAaXOMASIIUMHCS B OJMHAKOBBIX
¢azax, eciu BOJHBI pacIpPOCTPAHSIIOTCS CO CKOpocThio 330M/c 1 yacToTa Kosiebanmii paBHa 2561 11.

OtBernl: 1)121cm;  2)122cm;  3)123cm;  4)124cm;
5)125cm;  6)126em;  7)127cm: 8)129cm

Bomnpocer:
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Ne3. Kakue koneOaHus HA3bIBAIOTCS HE3ATYXAIOIIMMHU?
Ne4. Yto takoe cMmemenue?
NeS. Korna nBe xoJeOmromuecs: TOUKU HaXOIsATCs B IPOTHBO(da3zax?

OtBeTbI Ha BONPOCHI:

1) ecnu nBa KoyieOaHUS

2) ecnu KoJeOIIONIMECs] TOUKH B JII000M MOMEHT BPEMEHU ABMXKYTCSI B OJJHOM HaIlpaBJICHUU

3) ecnu B J1F000¥ MOMEHT BPEMEHH OHH JIBH)KYTCS B IPOTHBOIIOJIOXHBIX HAIPABJICHUSIX

4) BenW4HMHA, ONPEIEISIONIAs MOJOXKEHHE KOJEOMIOMENHCs TOYKM B JaHHBIH MOMEHT BPEMEHHU
OTHOCHTEIILHO TMOJIOKEHHS PABHOBECHS

5) konebaHus1, MOBTOPSIOIMIUECS C OJHOU U TOH )K€ aMIUIUTYIOU

6) KoneOaHusl, MPOUCXOIAIINE C YMEHBIIAIOIICHCS aMILIUTY IOH

Buaer Ne4
K sn1a6opatopHnoii padore «OnpeneneHne yCKOpeHUs1 CBOOOHOI0 MAaeHH DY
Nel. Onpenenuth Bec MasiTHUKA, €CIU 1o AeiictBueM cuiibl B 1,5H oH oTkioHsieTcst Ha yrom 30°.
OtBerni: 1)0,03H; 2)0,3H; 3)3H; 4)0,03r; 4)0,3r; 6)3r; 7)3mun; 8)3xH.

Ne2. KakoBa yactoTa KojeOaHUI KaMepTOHa, €CIM CO3/1aBaeMble UM BOJIHBI PACIIPOCTPAHSIOTCS,
co ckopocThio 330M/cek, a pacCTOSIHUE MEXKIY y3JIaMH 00pa3yoNUXCsl CTOSYHUX BOJIH PaBHO 25¢M?

OTtBetbI: 1)610T1; 2)6201'11;3)630111; 4)640011; 5)650I'11;6)660I'11; 7)670I'™; 8)6801IM.
Bonpocsr:

Ne3. Yro Ttakoe ['epir?
Ne4q, Kakue koneOaHUs Ha3bIBAIOTCS 3aTyXAOMIMMU?
Ne5, Uro Takoe aza konedbanus?

OTBeThI HA BOIIPOCHI:

1) BenmnumHa nieproa

2) OoTBNEYEHHOE YHWCIIO, MOKAa3bIBAIOIIee, Kakas 4YacTh IMEpHOojJa TpOoIia OT MOMEHTa Haudaja
KoJie0aHuH 10 TaHHOTO MOMEHTa BPEMEHHU

3) Ha3bIBaeTCA YHCIIO KOJICOAHUH B CEKYHILY

4) Ha3pIBaeTCs Takas 4acToTa KojeOaHUI TOYKH, IPU KOTOPOU 3a OJHY CEKYH]Iy COBEpILIAETCS OJHO
MOJTHOE KoJieObaHue

5) konebaHus1, MPOUCXOIAIINE C OJTHON U TOU Ke aMIUTUTY 101

6) Kosie0aHus, MPOUCXOIAIINE C YMEHBIIAIOMICHCS aMIUTUTY 10i

7) BenmW4YMHA, XapaKTepU3YIOIasi pa3Max KojieOaHUW TOUKH.
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KonTpoabnas padora Nel(
buier Nel.

K naboparophoii padorte
«OmnpenesieHne NoKazaTe/ist NPeJOMJICHHSA CTEKJIa»
3agayaNel: JIyu cBeTa najaer U3 BO3Ayxa Ha NOBEPXHOCTh BOAbI oA yriioM 30°. Onpenenurs yroa

IIPEJIOMJICHUS JIy4a.
Oteernr: 1) 92° 2)82°% 3)72° 4)52° 5)42° 6)32°% 7)22° 8)I12°.

3agauaNe2: OnpenenuTs Noka3aTelnb NPEJOMIIEHUS CTEKIIA, ECIM U3BECTHO, UTO IIPU YIUIE MaJEHus,
paBHOM 30°, yros nmpeaoMiIeHUs] B HEM NOJIydaeTcs paBHbIM 35°.

OtBerni: 1) 1,41; 2)1,51; 3)1,61; 4)1,71;5)1,33; 6) 1,43; 7) 1,44; 8) 1,45.

Bonpochr:

Ne3. B yem cocTOUT NEepBbIN 3aKOH NPEIOMIICHUS?
Ned. Jlyu mepexonuT U3 ONTHYECKH OoJiee IIIOTHOW Cpelbl B ONTHYECKH MEHEE IUIOTHYIO Cpeay.
Kakoit yron 6osb1i1e, yroi nageHust Wi yroi MpeoMIeHHs ?
Ne5. B kakux equHHUIIAX U3MEPSIETCS I0KA3aTeNb IPEIOMIICHUS?
OTBeThI:

1) B rpamycax

2) B OTBIICYEHHBIX ETUHUIIAX

3) Ay4, magaronIMi 1 Iy, MPETOMIIEHHBIHN JISKUT B OJHOU TIJIOCKOCTH

4) nyd, magaronrii, 1 TpeJoMIEHHBINA JEKUT B OJHOM TUIOCKOCTH C MEPIEHANKYISIPOM K TpaHHUIIE
JIBYX CpeJl B TOUKE MaJCHHUS

5) yron nageHus

6) yroia npeaoMiacHus

7) OTMHAKOBBI

Bujer No2.

K n1a6oparopHoii padote
«OmnpenesieHue MoKa3aTes NPeJTOMIECHHUS CTEKJIA»
3agauaNel: Jlyd cBeTa majaeT Ha CTEKISIHHYIO TutacTuHy moxa yriiom 50°. Ilom kakuM yriiom OH

BBIMIIET U3 IIJIACTUHKU?
OtBernl: 1) 15°% 2)25% 3)30° 4)35° 5)40°% 6)45°% 7)50° 8)55°.

3agayaNe2: Omnpenenuts yros NpeJOMIICHUS U1 BELIECTBA, €CIM HM3BECTHO, YTO IIOKA3aTelb
IIPEJIOMJICHUS JAHHOTO BellecTBa paBeH 1,63, a yron nagenus 45°.
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OtBerni: 1)20°43; 2)22°43; 3)24°43; 4)26°43;
5)28°43; 6)30°43; 7)32°43; 8)34°43’

Bonpocsr:

No3. Kak n3MeHsieTcs mokasaresb IPeJOMIICHUS IIPU YMEHBIIICHUH YIJIa MaJCHUs.
Ne4. Yemy paBeH yros npeaoMiIeHus, €Clv Jyd MajaeT NEPIEeHIUKYIISIPHO K TPAaHUIE ABYX Cpea?
Ne5. Kaxoii ¢hopmyioii BeIpaskaeTcst BTOPOH 3aKOH NMPeoMIICHHs?

OTBeThI:

1) yBenuuuBaercs.

2) yMeHbILIAETCS.

3) ocTa€Tcsi HEM3MEHHBIM
4) paBen 90°

5) paBeH HYIIO

6) D=1/F

7)n=sina /sin f§

Bujer Neo3.

K nabopatophoii padorte
«OmnpenesieHne NoKazaTesisi NPeJOMJICHHSA CTEKJIA»

3agayaNel: JIyy cBera majgaeT u3 Bo3AyXa Ha CTEKISHHYIO IUIACTUHKY oA yriioM 60°. OnpenenuTsb
JUIMHY IyTH JIy4ya B JIACTUHKE.

OtBertnl: 1)13mm; 2)23mm; 3)33mm; 4)37vm; 5)39MMm; 6)40MMm; 7)42MMm; 8)45MM.

3agauaNe2: OmnpenenuTs yroj NPETOMIICHHs, COOTBETCTBYIONIMN yriy maaeHus B 45°, ecnu
W3BECTHO, YTO MOKAa3aTelb MPEJIOMIICHHS JAaHHOTO BelecTBa paBeH 1,63.

OtBernl: 1)24°43"; 2)25°43"; 3)26°43"; 4)28°43’;
5)29°43"; 6)32°43; 7)34°43.

Bonpocsr:

Ne3. B uém cocTouT BTOpOI1 3aKOH NMPENTOMICHUS?

Ne4. Kakoit mokazareiib NpesIoOMIICHHS HAa3bIBAETCSI OTHOCUTEIIbHBIM?

No5. Kakoii mokasaTenb MpeaoMIICHUS Ha3bIBAETCSl AOCOTIOTHBIM?
OTtBeThI:

1) My4 magaronyii U ayd NpeoMIEHHBIHN JIekKaT B OAHON TIOCKOCTH

2) noka3zarenb IPEJOMIIEHHS CPENIbl OTHOCUTENBHO BaKyyMa
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3) noka3zaTelb IPETOMIIEHHUS OJTHOM CPEIbl OTHOCUTEIBHO APYToi

4) mokaszaTenb MPEIOMJICHHUSI ONTHUYECKH MEHEE IUIOTHOW Cpebl OTHOCHUTENIBHO ONTHYECKH Oolee
IJIOTHOM CPEBI.

5) OTHOIlIEHHE CHHYCa yIJia MaJIeHus K CUHYCY YIJla MPeJOMJICHHS IS JBYX ITaHHBIX Cpell €CTh
BEJIMYMHA TOCTOSHHAs, U Ha3bIBAETCS TOKa3aTesieM IMPEIOMIIEHUS BTOPOMl cpeibl OTHOCUTEIHHO
MIEPBOM.

6) JIyd4 MaJgaromivii, ¥ JIyd MPEeIOMIEHHBIN JIeKaT B OJTHOM MIOCKOCTH.

Bbujer Ne4.

K nabopatophoii padote
«OmnpenesieHue NoKa3aTeJsisi MPeJTOMJIEHUS CTEKJIa»
3agauaNel: B qHO pydbst BepTUKAIBHO BOUT MIECT BHICOTOM 2M. OnpeeuTh AJMHY TEHU OT IecTa

Ha JIHO py4bs, €CJIM Jy4YH CBETA MaJaloT Ha MOBEPXHOCTH BOJBI MO yrioM 40°.

OtBerb: 1) 611cm; 2)Sllem; 3)41lem; 4)3llcem;
5)211lem; 6) 11lem; 7) 9lem;  8) 8lewm.

3agauaNe2: JIyuy majaeT Ha MOBEPXHOCTH BOJIBI o1 yriioM 30°. Kak BeuK yroJs mpeoMIIeHHS Tyda
B BoJie?

OtBerni: 1) 12° 2)14°% 3)16° 4)18°% 5)20°% 6)22°% 7)24° 8)26°.
Bonpochr:
Ne3. Kakoii Bug umeet hopmyria 3aKOHA MPEIOMIICHHUS, €CIIA CBET UJIET U3 CPEJbl B BaKyyM?

Ne4. OprHaxoBbIH JIM TOKA3aTeNb IPEJIOMIICHUS UMEIOT PA3JIMYHBIE LIBETHBIC JTy4u?
Ne5. B kakux equHHIIAX U3MEPSIETCSI OTHOCUTENBHBIN MOKa3aTennb?
OtBeTnI:

1) na, omMHAKOBBIN

2) HeT, HE OJIMHAKOBBIN

3) B rpagycax

4) B paanaHax

5) B OTBJICUYEHHBIX CAMHHUIIAX
6)n=sin« / sin f§

7) n=c/V
8) gIn @ — 1’{1]

sin §
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Konrpoabnas padora Nell

Bujer Nel.

K na6oparopnoii padore
«OmnpenesieHue POKYCHOr0 pacCTOSIHUS JIMH3bD»

Ha éce 3a0auu u 6onpocwl ykarxcume HomMepa nPAGUIbHHIX OMEEN08.
3amayaNel: HailT ONTHYECKYIO CUITY BBIMYKJION JMH3BI, €CJIM PACCTOSIHUE OT MPEeAMETa 10 JIUH3bI
25¢cMm, a pacCTOsTHHUE OT JIMH3BI 10 U300pakeHus: 1merp.

OtBerbl: 1)0,5amom; 2)Snuon; 3)50muom; 4)0,25auom; 5)2,5amom; 6)5,2 1011,
3agauaNe2: Kakoe nuHEHHOE yBEIWYEHHE MAeT OOBEKTHB IMPOCKIIMOHHOTO (OHAps, €CIU €ro
raBHOE (OKYCHOE paccTostHue 15¢M, a paccTossHrE OT 0OBEKTHBA /10 PKpaHa 6m?
OtBerbl: 1)42paza; 2)4,2paza; 3)3,9pa3; 4)39pa3; 5)93paza; 6)9,3paza.
3agpauaNe3: ['maBHOe (GOKyCHOE paccTOsHME BBIMTYKIoW JuH3BI 12cM. [lpeamer pacmosokeH Ha
pacctosiaun 10cM ot uH3BL. HaiiTu paccTosiHue OT JIMH3BI A0 U300paKeHHUS.
OtBerbl: 1)6M;  2)-6Mm;  3)-60cm;  4)1,6mM;  5)-1,5m;  6)16M™.
Bonpochr:
Ne4. Yto Takoe moOoYHas ONTHYECKAST OCh JIMH3bI?
Ne5. TTo kakoit popmysie MOXKHO ONPEACITUTE TIaBHOE (POKYCHOE pacCcTOsSTHUE?

OTBeThI:
1) Ipsimast, mpoxosiiasi uepes3 raaBHbIA (OKYC JIUH3BI.

F+d
) f=,
1
3) F=£
_f
4 k==
s5) F=1—4
f+d
6) F =12
f+d

7) Ipsimast, mpoxoasIias 4epe3 MeHTPhI CPEPUICCKUX MMOBEPXHOCTEH JINH3HI.
8) Ilpsimas, npoxozsias yepe3 ONTHUYECKUM LIEHTP JUH3bI 110/ YIJIOM K [IaBHOW ONTUYECKOM OCH.
buner Ne2.

K n1a6opatopHoii padote
«Omnpenesienue POKyCHOr0 pacCcTOSTHUS JTUH3bD)
Ha éce 3a0auu u éonpocwl yKaxcume HoMepPa NPAGUIbHBIX OMEEN08.
3agauaNel: Omnpenenuth (POKYCHOE pPACCTOSIHHE OYKOBOTO CTEKJIA C ONTHYECKOW cuiio B 4
JTUOTITPUH.
OtBerbl: 1)0,5cm; 2)2,5cm; 3)25cm; 4)0,25cm; 5)5,2cm;  6) 52 cwm.
3amauyaNe2: Kakoe TMHEHHOE YBEIUYEHUE MOXKHO MOJYYUTh MPU TOMOIIM JIMH3bI, €CJIU PACCTOSIHUE
OT ’KpaHa 12M, a pOKyCHOE pacCTOSTHHE JIMH3bI PAaBHO 8CM.
OTtBetnI:1)B 14,9pa3; 2)B 149pa3; 3)B 1,49 pa3; 4)B 9,41 pa3; 5)B 94,1pa3za 6)B941 pas.
3agauaNe3:

Bonpochr:
Ned. B kakux eauHuUIax U3MepseTcs riaBHOE (POKYCHOE PACCTOSHUE JIUH3?
Ne5. Kakoii Bug umeet popmy TOHKOMN JIMH3BI?
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OTBeTHI:
1) B tuonTpusix
2) B OTBJICUYEHHBIX €AMHHUIIAX

3) B rpagycax
4) B MeTpax
d

5) sz_
f+d

6 Z=2. 1

) 773 f

Bbujer Neo3.

K na6oparopnoii padore
«OmnpenesieHue POKYCHOr0 pacCTOSIHUS JIMH3bD»

Ha 6ce 3a0auu u gonpocwl ykaxcume Homepa nPAGUIbHbIX OMEEmos.
3agayaNel: OnpenenuTs ONTHYECKYIO CUITY JIMH3BI C TIIaBHBIM (POKYCHBIM paccTostHueM 12,5¢cMm.
OtBerbl: 1)-4nuon; 2)0,4nuon; 3)0,8auon; 4)8muor; 5)-8auorr; 6)Smuorn.
3anayaNe2: Haiitu rimaBHoe (hoKycHOE paccTOsIHHE cOOMparoIeil JTUH3bI, €CIH MPEeIMET HaXOIUTCS
Ha PacCTOSTHUH 24CM, a €0 IeUCTBUTEIBHOE N300pakeHNE HA pacCTOSTHUN 48CM.

OtrBerbi: 1) 1,6 M; 2)0,16 m; 3)162cm;  4)6,1m; 5)6lem;  6) 16 m.

3agauaNe3: [Ipenmer Haxonutcs Ha pacctosHur S0cMm oT nuH3bL. Ha KakoM paccTosSsHUM OT JIMH3BI
HaXOAUTCS NEHCTBUTENbHOE U300paKeHUE peMeTa, eciii (POKyCcHOe paccTosiHUe TUH3BI 10cM.
OtBerbl: 1) 1,25Mm; 2)-0,125m; 3)12,5Mm; 4) 0,125 m; 5) 1,25 cm; 6) 5,21 m.

Bonpocsr:

Ne4. Yro Ttakoe rinaBHbINA (HOKYC JTUH3bI?
Ne5. Tlo kxakoii popmysie onpeaensieTcs yBeaIuueHue JUH3bI?

OTBeThI:

1) Touka BHYTpH JIMH3BI HA TJIABHOW OMTUYECKOM OCH.
2) Touka riaaBHOM ONTHYECKON OCH, B KOTOPOU CXOJATCS BCE MPEIOMIICHHBIE JIyYH OT NaJarollIuX Ha
JIMH3Y JIy4eH, apajuiebHO TJIaBHOM ONTHYECKON OCH.

D
3) f=7
-d
4) F=ﬁ
5y f=21,1
) 73 F
H_f
R

Bbujer Ne4.

K nabopatophoii padote
«Omnpenesienue POKYCHOr0 paccTOSTHUS JTUH3bD)

Ha 6ce 3a0auu u 6onpocwl yKax;cume HOMepPA NPABUTILHBIX OMEEMO8.
3agayaNel: Ontrueckas cwia aua3bl paBHa 0,1 mauontpum. OmnpenenuTh (HOKYCHOE pPacCTOSHHE
JIMH3BL.
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OtBerbl: 1)1Mm; 2)10Mm; 3)lcm; 4)10cm;  5)0,1cm;  6)2,5M.

3anayaNe2: ®okycHoe paccrosiHue coOupatomiei auH3bl paBHO 20cMm. Ha xakom paccTostHUM OT
JIMH3BI HAXOJIUTCS TIPEAMET, €CIIM N300paKeHHE MOTYUNUIIOCh Ha pacCTOSTHUN 22¢cM?

OtBerbl: 1) 1,6 Mm; 2)0,16 m; 3)162cm; 4)6,1m;  5)6lem;  6) 16 M.

3agauaNe3: OnpeaenuTb ONTUYECKYIO CUITY JIMH3BI, €CIIU MPEAMET HaXOAUTCA Ha paccTosHUH 20cM,

a ero JCHCTBUTEILHOE N300pKCHHUE HA PACCTOSIHUN S5CM OT ONTHYECKOTO [IEHTPA JINH3BI.
OtBerbi: 1) 351u0m; 2) -25auom; 3) 2,5auom; 4) -2,5nuor; 5) 25auor; 6) -0,25quor.

Bonpochr:

Ne4. B kakoii muH3€e ObIBa€T MHUMBIH (OKyC?
Nos.

KontpoabHas padora Nel2

Buaer Nel.
K nabopatophoii padorte
«Onpenesenne JJUHBI CBETOBOM BOJIHBI ¢ IOMOIIbIO TN (PPAKIMOHHOM PeméTKI»
Ha ¢ce 3a0auu u 60onpocwl yKarxcume HOMeEPA RPABUTLHBIX OMEEM08.

Nel: Kaxkoit mpubop nmpumeHsieTcs 11 HaOIIOACHHS CIIEKTPOB?
Ne2: Yto Takoe nudpaxius cera?
Ne3: Kto BriepBbIe H3rOTOBWII JUPPAKINOHHYIO PEIIETKY?
Ned. 3apaya: PazHocTh X0a JIydel OT IByX KOT€PEHTHBIX HICTOYHUKOB CBETA JUIMHOM BOJHBEI 600HM,
CXOZSMIUXCS B HEKOTOPOI Touke, paBHa 1,5-10°M Gyner HabmoaaThes yCHIEHHE WM OCIa0NeHue B
9TOU TOUKEe?

OTBeThLI HAa BONIPOCHI:

1) poromerp

1) criekTpockor

3) orubaHue CBETOBBIMU BOJIHAMHU TIPETISITCTBHI COM3MEPHUMBIX C JJIMHOM CBETOBOU BOJHBI.
4) U3MeHeHHEe HaIPaBIIEHUS PACTIPOCTPAHEHUSI CBETA.

5) Heroton

6) N.®. Ycarun

7) ramenue

8) ycuiienue

9) A= E sin @

1) 2=2

Buaer Ne2.
K nabopatophoii padorte
«OmnpeneJieHue JVIMHBI CBETOBOI BOJIHBI € IOMOIIBIO TM(PPAKIIHOHHOM PelIEéTKI»
Ha ¢ce 3a0auu u 60onpocwl yKarxcume HOMeEPaA RPABUTLHBIX OMEEM08.
Nel. Kakoit mpubop Ha3eiBaeTcs criekTporpagom?
Ne2. Yto Takoe nudpakunoHHas pemérka?
Ne3. Kakyto miiuHy BOJTHBI UMEET (PUOSIETOBOE H3TyueHue?
Ne4. 3apaua: [lepoe audpakimonHoe n300pakeHue, MOJyYeHHOE Ha HKpaHe OT IU(PaKIMOHHOMN
pemérku, nMeromuid 100 mwTpuxoB Ha 1MM, OTCTOMT OT LeHTpaidpHoro Ha 10cm. PaccrostHue ot
TUPPaKIMOHHOW peméTku 10 sKpaHa 2M. OmpeaenuTs UIMHY CBETOBOM BOJIHBI, Majarouied Ha
TUQPAKIUOHHYIO PEIIETKY.
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NeS. Yro o3nauaet «K» B popmyse qudpakiinoHHON pemeéTku?

OTBeThI HA BONPOCHI:
1) mpuGop A HAOIIOIEHHUS CIIEKTPOB
2) mpubop st pororpadupoBaHus CIIEKTPOB
3) mpubop A1 U3MEPEHUS CUITBI CBETA
4) OOnbIIIOE YHCIO MApPAICIBHBIX W OYeHb OJU3KO PACIIONOXKEHHBIX Y3KHX IIeNiel, KOTOpbhIe
MPOMYCKAIOT WJIK OTPAXKaIOT CBET.

5) A=400mM
6) A= 760HM
7) A= 500HM

8§y A=760-10"°
9) K=1, 2,3, ... u TOT IOPSIIOK CIIEKTpa
10) nepuon pemwéTku

Buaer Ne3.
K n1a6oparopHoii padote
«OmnpeneJieHne JVINHBI CBETOBOI BOJIHBI € IOMOIIBIO JM(PPAKIIHOHHOM PemIEéTKI»

Ha éce 3a0auu u gonpocwl yKkaxcume HOMepPa NPAGUIbHBIX OMEEm 8.
Nel. Kakue crieKTpbl Ha3bIBaIOTCS CIIEKTPaMU UCITY CKaHH?
No2. Kakue qudpakiimoHHble peIéTKA Ha3bIBAIOTCS OTPaXKaTeIbHBIMU?
Ne3. Ceerossie nyun auuaol BoaHbl A = 400HM n qmunoii Bonusr A = 760uMm. - xakue u3 Hux

KpacHbIe?

Neq4. 3anauya: J[Ba KOrepeHTHBIX MCTOYHUKA cBeTa C JiauHOM BoiHb 600HM. Haxonstcs Ha
pacctostnun 0,23mMm apyr ot apyra v 2,4M oT 3kpaHa. Onpenenutb pacCTOSTHUE MEXKIY IBYMsI
COCEIHUMHU MaKCUMYMaMH OCBEIIEHHOCTH, IOJIy4YeHHBIMH HA SKPaHE.

NeS. Kak nasbiBaercst o1a popmyna: d -sing =k - 4

OT1BeThbl HA BONPOCHI:
1) cnexTpsl, MOTy4YEHHBbIE OT TEMIIBIX TEJ
2) CHEKTPHI, MOJIYYEHHbIE OT CAMOCBETSALIMXCS T
3) pewéTKy, ceaaHHble Ha IPO3PavyHOM MaTepuale
4) pem€Tky, cAeIaHHbIE Ha 3epKaje

5) ¢ nnunoii Boma A = 760um

6) ¢ nunHoii Boma A = 400um

7) 4,8 metpa

8) 4,8 canTUMeTpa

9) popmyna nudpakIMOHHON PEIIETKH
10) popmyna TuH3BI

Buier Ne4.
K nabopatopnoii padote
«OnpeneJieHne JVIMHBI CBETOBOI BOJIHBI ¢ IOMOIIBIO JH(PPAKIIHOHHOM PeIIETKI»
Ha 6ce 3a0auu u eéonpocwl ykasicume Homepa npaguibHuiX OMeEemos.
Nel. Kakue BemiecTBa 1al0T CILIOIIHBIE CIIEKTPHI?
Ne2. Yro Takoe mocTossHHas pemérka?
Ne3. C nmomoipro Kakoro npudopa MoKHO U3MEPATH JAJIMHY CBETOBON BOJIHBI?
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Ne4. 3anava: Jludpaknuonnas pemérka comgepxut 100 mTpuxoB Ha IMmM amuabl. OnpenenuTsb
JUIMHY BOJIHBI MOHOXPOMAaTHYECKOI'O CBETa, MAJalollero MEpIeHIUKYISIpHO Ha AUPPAKIHOHHYIO
PEMIETKY, €CII YToJl MEXy IByMs CIIEKTPaMH MIEPBOTO MOPSIKA paBeH &8°.
NeS. Yro o3nauaet B hopmysie AudpakiinoHHON peméTku «d»
OTBeTHI HA BONPOCHI:
1) Tena, HaxoAsIIKECS B Ta3000pa3HOM COCTOSTHUH
2) mOMy4arTCs OT CBETALIUXCS TBEPABIX U KHUJKHUX Tell B Pe3yJIbTaTe UX HArPeBaHUS
3) paccTostHEE OT Havyaya OJHOM eI 10 Havyayia CIASAYIOIICH mean
4) TonMHa MaTepuala, U3 KOTOporo cjelana AudpakiuoHHas pemeéTKa
5) ¢ TOMOIIBIO PYJIETKH
6) ¢ MOMOIIBIO AU(PPAKITUOHHON PEIIETKH
7)4-107"m.
8) 700um
9) nepuoa pemeTKN
10) nopsinok cnexrpa

KonrpoabHas padora Nel3.

I1o Teme « OnTHKAa».

BAPUAHT 1.

1. OmnpenenuTs MoKaszaTeb NPeOMIEHHS BEIECTBa, eCIU yron najaeHus paseH 60°, a yron
npenomiienus pasen 40°.

2. TlomHBIN CBETOBOM MOTOK, UCITyCKAEMBI HCTOYHUKOM CBeTa, 628 kv/ ompenenuTs cury
CBETa UCTOYHHKA.

3. Tlpu ocBemeHNM TUGPAKITUOHHON PEIICTKH CBETOM C JTTMHOW BOJIHBI 627 HM Ha dKpaHe
MOJTYYUITUCH TIOJIOCHI; PACCTOSIHHE MEXKIY LIEHTPAIbHOM U MepBoil monocamu paBHO 39,6
cM. 3Hasi, YTO IKpaH HAXOAUTCS Ha paccTosTHUHU 120 cM OT penieTku, HAMTH TOCTOSHHYIO
PEIIEeTKH.

4. Omnpenenuth MaKCUMAJIbHYI0 KHHETHYECKYIO SHEPIUI0 3JIEKTPOHOB, BBUICTAIOLIUX U3
KaJusi, €CIM Ha ero MOBEPXHOCTh MaJaeT M3IMydeHHe ¢ ATUHOU BOJHBI 345 HM. PaGora
BBIXO/Ia AJIEKTPOHOB U3 KaJlMs paBHA
2,26 5B.

BAPUAHT 2.
1. Jlyud cBera mepexoauTh W3 cTekiaa B BoAy. Omnpenenuts yroja majaeHUs, €CIU Yroj
npenomienus pasen 60°. [TokasaTens IpenoMieHus cTekia paseH 1,5; Boasl — 1,33.
2. Ha cron6e BbicOTON 4 M HYXHO NOABECTH (POHAPH, YTOOBI Y MOIHOKHUS CTOIO0A TOTYIHTh
OCBELIECHHOCTH 5 JK. ONpeleNnuTh CUITy CBETa 3TOr0 (oHaps.
3. Kakoe yBenmueHue naet (oHaph, €CIIN €ro 00bEKTUB C TIIaBHBIM (POKYCHBIM PaCCTOSTHHEM
18 cM pacnosioKuiIu Ha pacCTOSIHUM 6 M OT 3KpaHa?
1. Kakoil nomxkHa ObITH JJIMHA BOJHBI U3IY4YEHUS, MAJAlOUIEr0 Ha CTPOHLUM, YTOOBI MpHU
poTosdderre MakcHManbHas KMHETHYECKAs SHEPTHs JJIEKTPOHOB paBHsnach 1,8%1071°
JIx? Kpacuas rpanuna goroaddexra mis crpormus — 550 HM.

BAPHUAHT 3.

1. Jlyu cBera mepexoAuT U3 BOABI B BO3AyX, majas mox yriaom 45° Ompenenuts yron
MIPEJIOMIICHUS B BO3/IYXE.

2. Omnpenenuth TOJTHBIA CBETOBOW TMOTOK, MCIYCKAE€MBI TOYEYHBIM HCTOYHHKOM CBETa
cunoi 100 k.
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3. Ha paccrosiHuu 2,8 M OT BOTHYTOro c(pepruuecKoro 3epkajia ¢ paanycoM KpuBu3Hb 90 cM
Ha IJIABHOW ONTHYECKOM OCH IIOMEIEH TOYEYHBLIM MCTOYHHK CBeTa. I'Ie HaxoauTcs
M300paXeHue TOr0 UCTOYHUKA?

4. Bosuaukaer i ¢potodhdeKxT npu o0JydeHUU ITMHKA CBETOM C JIUHON BOMHBI 0,45 MKM,
ecau paboTa BBIXOAA 3JIEKTPOHOB paBHa 6,7 *10"° JIx? Haiitm kpacHylo rpaHuily
dbotorddekra.

3. 2. 3. CamocTosiTe/IbHBIE PA0OTHI

CamocrosiTesibHasi pabora Nel
Tema «Kunematuka».
Bapuant Nel.
Nel. Yto nokassiBaeT yckopeHue?
Ne2. 3anummute pazMepHOCTb CKOPOCTH B cucteMe CHu.

Ne3. TToctpoiite rpaduk 3aBHCHMOCTH IyTH OT BPEMEHHU NIPY pAaBHOMEPHOM JIBUKCHHUU.

— 2
Ned. Tano ypasuenue aswkenus tena S=2t+t” . OnpeneanuTs CKOPOCTh Tea B KOHIIE
yeTBEPTOU ceKyH bl ABMKeHUsA(t=4¢). (IIyTh 1 BpeMs BbIpakeHbI B €IMHUIIAX cUcTeMbI CH.)

Bapuant Ne2.
Nel. Kakoe aBm>keHHE Ha3bIBAETCSI PABHOMEPHBIM?

Ne2. 3anummte pazMepHOCTh ycKopeHHs B cucteMe Cu.
Ne3. Tloctpoiite rpaduk ypaBHeHHs ckopocTh: V=Vgtat.

Ne4. JlaHo ypaBHEHHE IBUKEHHUS Tela S=8t-t . Onpenenutb CKOPOCTh TeNIa B KOHIIE BTOPOI
cekyH bl BrkeHusi(t=2c). (IlyTe 1 Bpemsi BbIpakeHbl B €qUHULIAX cUcTeMbI CH.)

BapuanT Ne3.
Nel. Kakoe nBukeHUE Ha3bIBACTCS pABHONIEPEMEHHBIM?

Ne2. 3anummure pazmMmepHOCTh BpeMeHH B cucteme Cu.
Ne3. TToctpoiite rpaduk ypaBHEHHUsT CKOpOCTU: V=V(-at.

Ned. JTano ypasuenue apmkenns reaa S=10t-0,5t> . Onpenenuts ckopocTs Tella B KOHIE
TpeTheii cexyHapl aprkeHus(t=3¢). (IlyTb 1 BpeMs BEIPaXKEHbI B AMHUIIAX crucTeMbl Ch.)
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Bapuant Ne4.
Nel. Yro Ha3bIBaeTcs TpaeKTOpHEn?
Ne2. 3anummte pazmMepHOCTh yTH B cucteme CH.

Ne3. TToctpoiite rpaduk 3aBUCUMOCTH ITyTH OT BPEMEHH NPH PABHOTICPEMEHHOM JIBHDKCHHH.

Ned. Jlano ypasHenue aprmkenns tena S=5t+0,1t* . Onpeenuts ckOpoCTs Tela B KOHIE MATOM
cexyn bl amwkeHus(t=5¢). (IlyTh 1 BpeMs BHIpaXKEHbI B ¢AMHMIIAX cUcTeMbI CH.)

CamocrosiTeibHass pabora Ne2
Bapuant Nel

1) Onpenenuth MHAYKTUBHOCTH KaTyliku L, eciiv npu N3MEHEHNUH B HEW CUJIBI TOKA OT 2 A
10 10 A 32 0,1 ¢. B katymke Bo3HukaeT AC camounaykuuu 40 B.
Oteetnl: 1) 3200I'H. 2) 32I'H. 3) 0,51'H. 4) 2I'H.

2) PeakTuBHBIN CaMOJIET, UMEIOMINKN pa3Max KpblibeB SOM, eTut co ckopocthio 1000 m/c.
Onpez[em/lTe PA3HOCTb NOTCHIUAJIOB MCKY KOHIIaMU KPbUILEB, €CJIN BCPTUKAJIbHAA
COCTaBIIAIONIAS UHAYKIMHA MATHUTHOTO moJis 3emian pasHa 5%107 Tar.

OTtsetni: 1) 250B. 2) 2,5B. 3) 25B. 4) 0,25B.

3) Omnpenenuts MOJIIOCH IOCTOSIHHOIO MarHuTa, €CJIM IPH JBUKCHUH ITPOBOJHMKA BBEPX
BO3HUKAET UHAYKIIMOHHBIN TOK, HallpaBJIEHHBIN OT Hac.
OrtBernbl: 1) O0a ceBepHbiX. 2) O0a 1oxHbIX. 3) CieBa — I0KHBIHU, clipaBa — CEBEpHbI.  4)

CneBa — ceBepHBIH, CIIpaBa — FOKHBIMN.

v
|
®

BapuantNe2

1) MarauTHbli aToK BHYTpHU KaTywky, umeronuii 300 Butkos, 3a 0,4 ¢. uamenurcs ot 1,3 1o
2,1 Bo6. Onpenenute IAC, nuHIyIUpPyEMYIO B KaTylIKe.
Oteetni: 1) 0,0067B. 2) 600B. 3) 1575B. 4) 975B.

2) Kakoii 1omkHa OBITH CHJIa TOKA B OOMOTKE JAPOCCEINS ¢ HHIYKTUBHOCTBIO 15MI'H, 4TOOBI
sHeprus okazanach 12 J{x?
Otsetni: 1) 0,04A. 2) 1,26A. 3) 1,6A. 4) 40A.
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3) B IMPOBOAHUKE, ABHKYIICMCS NICPICHAUKYIIIAPHO JIMHUAM UHAYKIIUU MAaroHuTHOTO ITOJIA,
BO3HHMKAET WHIYKIIMOHHBIM TOK, UMEIOIIMI HAapaBJICHHE, TIOKa3aHHOE Ha pUCYyHKE. B kakoM
HaIpaBJICHUU ABUKETCS IPOBOJHUK?

OtBetsl: 1) Biiero. 2) Bopagso. 3) Beepx. 4) Buus.

O

BapuantNe3

1) B karymke ¢ ungyktuBHocThio 0,01 I'H. npoxoaut Tok cunoii 20 A. Onpenenute IAC
CaMOMHAYKIIMH, BO3HUKAIONIEH B KaTYIIIKE MPYU UCUE3HOBEHUHU B Heil Toka 3a 0,002 c.
OTtserni: 1) 1B. 2) 100B. 3) 0,01B. 4) 10B.

2) B katyuike, coctosiiuii u3 200 BUTKOB, MArHUTHBIN MOTOK paBed 1072 B6. 3a cKoIbKO
BPEMEHU MCUYE3HET MAarHUTHBIN MOTOK PU Pa3MbIKaHUM LEIH, €CJIU B KaTyIIKe IPU 3TOM

Bo3HukaeT YAC unnykuun, paBuas SB?
OtBetnl: 1) 2,5¢. 2) 25c. 3) 4c. 4) 0,4c.

3) OmnpenenuTs HaMpaBJICHUE UHIYKIIMOHHOTO TOKA B MMPOBOIHUKE, €CJIM U3BECTHO
HaIpaBJICHUE CKOPOCTH MTPOBOIHUKA ¥ WHAYKIIUU MarHUTHOTO TOJISI.
OTtgetnl: 1) K Ham. 2) Ot Hac. 3) Toka He Oyner.

—
B

.
V
f

O

BapuantNe4

1) Omnpenenuts Bennuuny IAC caMOMHAYKIUU B OOMOTKE 3JIEKTPOMAarHuTa ¢
MHIYKTUBHOCTHIO 0,4 I'H mpu paBHOMEPHOM M3MEHEHHH Cuilbl Toka Ha 10 A 3a 0,2 c.
OTtBetnl: 1) 5B. 2) 0,2B. 3) 20B. 4) 0,05B.

2) MarHuTHsli IOTOK, IPOHU3BIBAIOUIUI KOHTYp MTPOBOIHUKA, n3MeHuics ot 0,25 no 1 BO,
npu 3toM IAC nHAYKIMK 0Ka3anoch paBHoOU 2,5 B. Onpenenuts BpeMsi HU3MEHEHUs

MarHMTHOT'O TIOTOKA.
OtBetnl: 1) 0,1c. 2) 0,4c. 3) 3,3c. 4) 0,3c.

3) OmnpenenuTs HaNMpaBJICHUE UHAYKIIMOHHOTO TOKA B MPOBOJIHUKE, €CJIM U3BECTHO
HaIpaBJeHUE CKOPOCTH MPOBOJTHUKA U MHAYKITUU MAarHUTHOTO TIOJIS.
OTtsetni: 1) Baeso. 2) Brpago. 3) Toka Her.
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Bapuant NeS

1) Omnpenenuth HHAYKTUBHOCTb KaTYILKH, €CIIU NP OCIabeHUH B Hel Toka Ha 2,8 A. 3a 62 mc
B Kary1uke nosieisercs cpeansis IAC camounaykunu 14B.
Oteetni: 1) 3,2%10° I'n. 2) 3,2 TH. 3) 0,31 T'n. 4) 3,1TH.

2) AsromoOuis “Bonra” enet co ckopocthio 30 m/c. Onpenenuth pa3HOCTh MOTEHIIUAIOB Ha
KOHIIaX MepeaHeN OCH MaIllUHbI, €cIH AauHHa ocu 180 cm, a BepTHKagbHas COCTaBISIOMIAs

UHIYKIMHA MATHUTHOTO 110 3emiu 5107 Tor.
OTtsetni: 1) 2700B. 2) 270B. 3) 0,27B. 4) 0,0027B.

3) Omnpenenuts HaNpaBJICHUE HHAYKIIMOHHOTO TOKA B MPOBOIHUKE, €CJIM U3BECTHO
HaIpaBJeHUE CKOPOCTH MPOBOJIHUKA U MHAYKIIUU MAarHUTHOTO TOJIS.
Otsersbl: 1) Beepx. 2) Buus. 3) Toka Her.

—

B

_—
—=
Vos——

_—

BapuantNe6

1) Ilo xarymku HHAYKTUBHOCTBIO 8OMI'H MPOXOAUT MOCTOSTHHBIN TOK 2 A. ONIPEAEIUTh BpeMs
yObIBaHUS TOKA IPU pa3MbIkaHuu 1end, ecnu IJC camonnaykuuu pasHa 16 B.
Otsetsi: 1) 100c. 2) 10c. 3) 0,1c. 4) 0,01c.

2) B xarymke ¢ unayktuBHOCThI0 600 MI'H cuna Toka paBHa 20 A. KakoBa sHeprusi  3ToM

KaTylIKH?
OTtetni: 1) 12000x. 2) 120000/1x. 3) 1201x. 4) 12001x.

3) OmnpenenuTs HaNpaBJICHUE UHAYKIIMOHHOTO TOKA B MPOBOJIHUKE, €CJIM U3BECTHO

HaIpaBJIEHUE CKOPOCTH MPOBOAHHUKA M UHIYKIIMH MAarHUTHOTO MOJIS.
Otserni: 1) Toka Het. 2) Bieso. 3) Brpaso.
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3. 2. 4. TecroBble 3a1aHNs AJI51 TEKYIIET0 KOHTPOJISI.

—
—

wo—~Zuw—~Lur~- Puwn

SQwun~ &

el

3.
8)
1.
2.
3.
9)
1.
2.
3.
0

1
1.

E=K=*2

Tect Nel

Tema «dnekmpuueckoe noney.

BAPUAHT 1
OaHOPOHOE ANEKTPUYECKOE 1oJie 00pa3yeTcs?
Mexy 3apspKeHHBIMH NapauleIbHbBIMU [UIACTUHAMU
Bokpyr numnons
Boxkpyr ToueuHbIX 3aps0B
Kak m3MeHuTCs cuiia B3aMMOJECHCTBHS 3JIEKTPUUECKUX 3apsA0B, €CIH YBEIUYUTH
paccTosiHue My HUMHU?
VYBenuuutes cuna
YMeHbIIHUTCS chila
He nzmenutcs
Kak n3MeHuTCs cuiia B3auMoJeHCTBUS 3apsi/iOB, €CIIM YBETUUUTD 3apsabl?
VYBenuuutes cuna
YMeHbIIHUTCS chila
He nzmenurcs
YeMy paBeH 3apsiji 3JIeKTpoHa?
-1,6%107" Kn
0,8*10™"° Kn
1,6¥107" Kn
Ecnu nmone co31aHo HECKOIBKUMHU 3apsilaMH, TO pe3yJIbTUPYIOLIast Halps»KEHHOCTh

. PaBHa CyMME HaHpH)KCHHOCTCﬁ KaxKao0ro 3apsaga

PaBHa BEKTOpHOM CyMMe HAIIPSYKEHHOCTEN Ka)KI0ro 3apsaa

PaBHa HanpspKEHHOCTH OOJIBILIETO 3apsaia
Kak B3anMozelicTBYIOT iBa OTpULIATEIbHBIX 3apsia’

[Iputsarusarorcs

He B3aumMoneincTByroT

OtrankuBaroTcs
o xakoi#l GpopmyJsie MOXKHO BBIYUCIUTH HAMPSKEHHOCTh TOYEUHOTO 3apsiia’?

g#12

E: I_{*ql*qz

g+r?

F — F
q
Hanpasnenve HanpsiKEHHOCTH ONIPENETAETCS 10 CUIIe, IEUCTBYIOMIEH
Ha nonoxurensHbli 3apsag
Ha orpuuarensHslii 3apsn
Ha snexTpon
HanpsikeHHOCTB 351eKTpHUecKoro nojis B cucreMe Cu U3MepsieTca B ...

T T
g &

) Kakast yacTuiia uMeeT HauMEHbITUH OTPULIATEIIBLHBIN 3apsi?

IIporon
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2. Heiitpon
3. DNeKTpoH

BAPUAHT 2
1) Kak m3meHuTcs cuiia B3aMMOJEHCTBHS 3JIEKTPUUECKHUX 3apsiioB, €CIM YMEHBIIUTh
paccTOsTHUE MEXKYy HUMU?
1. VYBenuuutcs cuna
2.  YMeHbIINTCS CHUIIa
3. He uzmenurcs
2) Kakas yacturia umMeeT HauMEHbBIIINN OTPUIIATEIIbHBIN 3apsi?
1. Ilpoton
2. Heiutpon
3. DueKTpoH
3) Kak u3aMeHuTCs cuiia B3auMOICHCTBUS 3apsI/IOB, €CIIH YMEHBIIIUTD 3apsiIbl?
1. YBenuuutcs cuna
2. YMeHBIINTCS CUIIa
3. He usmenurcs
4)OIHOPOIHOE DIIEKTPUUECKOE ToJIe 00pa3yeTcs?
1. Mexny 3apspKeHHBIMH MTapajuiesIbHBIMU MIJIAaCTUHAMU
2. Bokpyr aunosst
3. Bokpyr TO4eUHBIX 3apsA0B
5) Ecnu none co3gaHo HECKOJIBKUMHU 3apsaaMu, TO Pe3yIbTHPYIOIIAs HAPSHKEHHOCTb ...
1. PaBHa cymMMe HaIlpsDKEHHOCTEHM KaykJ0ro 3apsaa
2. PaBHa BEKTOPHOU CyMMeE HaNpsH>KEHHOCTEN KaXKA0ro 3apsaa
3. PaBHa HampsKEHHOCTHU OOJIBIIETO 3apsiia
6) Ilo xakoii (hopMysie MOXKHO BBIYUCIUTD HAIPSDKEHHOCTh TOUEYHOTO 3apsaa?

LE=Kx* 2

g+12
.
2 E= K122
E4T
F
3.E = —
q

7) HampaBneHue HaNpsHKEHHOCTH ONpPEENsieTcs Mo CUile, NeHCTBYOIEeH
1. Ha monoxutensHbIH 3apsi
2. Ha oTpunatenbHbli 3apsin
3. Ha snexTpon

8) Uemy paBeH 3apsj d7IeKTpoHa?

2. -1,6%10" Kn
3. 0,8*10" Kn
4. 1,610 Kn
9) HanpskeHHOCTB 3JEKTPUYECKOro 1o B cucreMe Cu U3MepsieTcsa B ...
1. H/Kn
2. H
3. Kn

10) Kak B3anMoeiiCTBYIOT 1Ba OTPHUIATENbHBIX 3apsiaa?
1. Tlpursarusarorcs
2. He B3aumMopaeicTByoT
3. OrTankuBaroTcs
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Tect Ne2.
Tema: «3ﬂel<mpomaznumnble KO0J1e0anuA u 60JIHbL).
[ sapuanm

1. B konebaTenbHOM KOHTYpE TOK CABUHYT IO (pa3e OTHOCUTEIBHO 3apsia Ha:

v H

-

© o >

e

2. 3a cuéT 4yero moJAepKUBAETCS TOK B KOJIEOATETLHOM KOHTYpE, KOTJa MOSBIIAIONIAsCS Ha
KOH/IEHCATOPE Pa3HOCTh NOTEHLUAJIOB MIPETSITCTBYET €TI0 MPOTEKAHUIO?

A. 3a cét yBenM4eHNs MarHUTHOTO TOJIS1 KaTYIIKH.
b. 3a cuér yBenuueHus 3apsaa Ha KOHAEHCATOPE.
B. 3a ymeHbI11€HHS SHEPTUU MarHUTHOTO I0JISI KaTyIIKH.

3. Kak wu3MeHHTCS YacToTa 3JEKTPOMAarHUTHBIX KoJeOaHUN B KOHTYpE, €ClIU COJIU3UTH
IJIACTUHBI KOHAEHcaTopa?

A. YMeHBIINATCA.
b. VBennuurcs.
B. He usmenunrtcs.

4. Cwia ToKa 4epe3 KaTylIKy WHAYKTMBHOCTH Bo3pocia B 3 pasa. Ilpu stom sHeprus
MarHuTHOTO TOJIA KaTywku u3MeHusack Ha AW = 4 J[x. Uemy paBHO NepBOHa4YaJIbHOE

3HAYCHHUC SHCPIru MAarnHuTHOTO ITOJIA KaTYH_IKI/I?

10,1 Tx  2)0,5 Ik )1k 4)2 Ik

5. KoneOaTenpHblif KOHTYp COCTOMT M3 KaTYIIKH, 3apsHDKEHHOrO KOHJeHcartopa M kiatoua K.
Uepe3 kakoe MHMHHUMAJbHOE BpEMsI IOCIE 3aMbIKaHUS KJIHOYa HHEPrHsi MarHUTHOTO IOJIS
KaTyIIKHd BO3PAaCTET 10 MAaKCHUMAaJbHOI'O 3HAYEHHUs, €CIIM MNEepuoJi CBOOOIHBIX KOJIeOaHUH B
KOHType paBeH T? [loTepsiMu SHEPTrUU 3J€KTPOMAarHUTHOTO TIOJISE MOKHO NpeHEOpeyb.

1) T/4 2T 3)T/2 4)2T

2 sapuanm
1. Kakue npeBpaiiieHust 3JHEpruu MPOUCXOIAT B KOJIEOATEIbHOM KOHTYpE?

A. DHeprusi 3JIEKTpUYECKOrO IOJI KOHAEHCATOpa IPEBpPALIacTCsl BO BHYTPEHHIOI SHEPTHUIO
KaTyIIKH HHIYKTUBHOCTH.

b. DOnHepruss MarHMTHOTO TOJI1 KaTyUIKM MPEBPAIlaeTCs BO BHYTPEHHIOI HHEPIHUIO
KOHJIEHCATOopa.
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B. DHeprus snekTpuyeckoro mojs KOHAEHCATOpa MPEBPAIlaeTCs B MArHUTHYIO 3HEPIHIO MOJIs
KATyIIKA WHIYKTHUBHOCTH, OHEPrus MarHUTHOIO IIOJIS KATYLIKH IIEPEXOAUT B DHEPIUIO
JIIEKTPUYECKOTO IO KOHJAEHCATOPA.

1
2. B MoMeHT Bpemenu t = 0 5Heprus KoHaeHcaTopa pasHa 4-10° [Ix. Uepes 2 T sHeprus Ha

KOHJIEHCATOPE YMEHBIIIIACH HAMONOBHHY. KakoBa SHEprus MarHUTHOTO MO KATYIIKU?
A. 410 T

B. 210 I

B. 10 Ix.

3. Uemy paBeH caBUT (a3 MEXIy 3apsiioM U CHIIONW TOKA B KOJIeOATeIbHOM KOHTYpe?

A. m;
B. =
B. .
I. 0.

4. EMKOCTh KOHZIEHCATOpa KoNeOaTenbHOro KoHTypa paHa 0,5 MK®, HHIYKTHBHOCTH KaTYIIKH
0,5 I'n. Ilepuos 37eKTPOMAarHUTHBIX KOJIeOaHUH B KOHTYpE paBeH

1) 0,5 mc 2)3,14Mc  3)158 Mc 4)2:103 ¢

5. OHOBPEMEHHO C TIOJAKIIOYEHHEM IUIACTHH 3apsDKEHHOTO KOHIICHCATOpa K KOHIAM KaTYIIKH
WHIYKTUBHOCTH BKIIIOYAIOT CUETYMK BPEMEHH. 3aBUCHMOCTh CHJIBI TOKa B TaKOW LEMH OT
BpEMEHH 3a/1aETCsl ypaBHEHUEM

) I(t)="-losinwt

2) I (t)=-lo coswt

3)I(t)="-Io (1 + coswt)

4H1(t)y="-Io (1 —wt)

Tect Ne3
Tema «@u3zuxka amoma u AmMoOMHO20 A0Pay.
1 BAPHAHT

1. W3mensiercs 1M U eciu Aa, TO Kak. MaccoBoe YMCIIO siipa MPH UCIYCKAHUU SAPOM anbda-
yactun?

1. He u3MeHseTcs 2. yMeHbIIaeTcs Ha 2

3. yMeHbIIaeTcs Ha 4 4. yBeIMYUBAETCS HA 2

2. Kakoil 3 TUNOB paMOAKTUBHOTO HW3IYYCHHs MPEACTABISET COOOW TMOTOK MOJIOKHTEIHHO
3apsiKEHHBIX YacTUIl?

1. O — u3nydeHue 2. B - m3nyyeHue
3. ¥ — u3ny4ycHHe 4. MOTOK HEUTPOHOB
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3. Kakoe u3 Tpéx TUNOB U3Iy4deHUs — O,  uian ¥ — oO0jajaeT HauMeHbLIeH MPOHHUKAroIen

CIIOCOOHOCTHIO?
I. a
2. B
3. ¥
4 HpOHI/IKaIOH_IaSI CHOCO6HOCTB BCEX THUIIOB I/I3Hy‘-I€HI/ISI OJINHAKOBA.

4. SIapo topuss 90 Th*® mpesparmiocs B sapo pamus s Ra??® . Kakyro "acTuily ucmycTuio
MIPU 3TOM SAJIPO TOPHUSI?
1. HelTpoH 2. IpOTOH 3. 0. —vactuy 4. f — vactuny

5. Kakas wyactuma B3auMMOJEICTBYET C SIAPOM MapraHiia B CIEAYIOUIEH SACPHON peaKIuu:
12Mg?*+? » 11Na*’+ ;He*

1. o—wyacruma 2He* 2. snektpon -1€°

3.  mporou 1p' 4. meiirpon on!

6. B HeliTpanbHOM aTOMe CyMMapHBIN 3apsiji 3JIEKTPOHOB
1. NONMOXWTENBbHBIA W paBEH IO MOJYJIIO 3apsAy Aapa
2. OTpHUIaTEIbHBIN U PaBEH MOIYJIIO 3apsly sapa
3. MOXKeT OBbITh MMOJIOKUTEIBHBIM MU OTPULIATEIHHBIM, HO PABHBIM 110 MOAYIIIO 3apsay siipa
4. oTpuuaTenbHBIN U Bceraa OOJbLIE 10 MOYJIIO 3apsaay a1pa.
7. B cootBeTcTBHM ¢ MozeNbI0 aToMa Pesepdopaa
1. sapo aToMa UMEET Majible IO CPAaBHEHHUIO C aTOMOM pa3Mephbl

2. Aapo aToMa UMeeT OTPULIATETbHBIN 3apsij
3. AIpo aToMa UMEEeT pa3Mephl, CPAaBHUMBIE C pa3MepaMu aTomMa
4. a1po aToMa NPUTATUBAET Ol — YACTHIIBI
8. ATOM CTaHET MOJIOKUTEIILHO 3aPS>)KEHHBIM MOHOM, €CITH
1. OH moTepseT IEKTPOHBI 2. K HeMY IPUCOEAUHSITCS 3IEKTPOHBI
3. OH mOTEepsieT MPOTOHBI 4. K HEMY NPUCOETUHITCS HEUTPOHBI

9. Snpo atoma xeneza 26Fe’® comepxkur
1. 26 npoToHOB. 56 HEHTPOHOB 2. 26 npotoHOB, 30 HEHTPOHOB
3. 26 HEUTpOHOB, 56 MPOTOHOB 4. 26 nelitpoHos, 30 MpoTOHOB

10. I1pu npoxokaA€HUN PaAMOAKTUBHOTO HU3JTyUYEHHUs Yepe3 CUIIbHOE MarHUTHOE I0JIe U3MEHSIOT
HaTPaBIICHUE JIBYKCHUS

1. Tonbko anmbda-nyuu 2. ambda-myuu, Oeta-rydn
3. Tonbko OeTa-myuyu 4. anpda-nyun, 6eTa-Tydd U raMmma-nydu
2 BAPHAHT

1. M3mensieTcst 1 M eciiu J1a, TO Kak, 3apsiIoBOE YUCIO siipa MpH UCIYCKAaHUU sIIpOM alib(da-
YaCTHIIBI?

1. He uaMeHsieTcs 2. yMmeHbluaercs Ha 4

3. yMeHbl1aeTcs Ha 2 4. yBenuuyuBaeTcs Ha 2
2. Kakoli u3 TUIIOB PaJMOAKTHBHOTO HW3JTyYCHHs TMPEICTABISAET COOON TMOTOK OTPHIATEIIBHO
3apsKEHHBIX YaCTULL?

1. O — u3nydeHue 2. B - m3nyuenue
3. ¥ — u3ny4ycHHE 4. TOTOK HEHUTPOHOB
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3. Kakoe u3 Tp€X TUMOB M3Ny4deHHs — O, B Wik ¥ — oOnanaer HauOonblIeH MPOHUKAIOLIEH
CIIOCOOHOCTBIO?

1. a 2.8 3.y
4. TpOHUKAIOMIAs CIOCOOHOCTh BCEX TUIIOB M3IIyYCHHS OJIMHAKOBA.

4. B pesynbTate 60MOapaMpPOBKH M30TONA IuTHsA 3Li’ sapamu meiitepus obGpasyeTcs H30TOM
6epumus: sLi” + 1H> —»4Be® +?  Kaxas npu 5ToMm ucmyckaeTcs yacTuna?

1. o —gacruna 2He* 2. DBIEKTPOH qe°

3. mpotoH 1P’ 4. wmeiitpon on!

5. B ombiTe Pesepdopaa Oomnbinas yacTe O - 4acTUIl CBOOOAHO MPOXOAMUT CKBO3b (OJIBIY,
IIPAKTUYECKU HE OTKIIOHSACH OT MPSIMOJIUHEHHBIX TPAEKTOPUH, IIOTOMY 4TO:

PO aTOMa UMEET TOJIOKHUTEITBHBIN 3apsi

SJICKTPOHLI UMCIOT OTpHLIaTeHBHBIﬁ 3apsan

SIIPO aTOMa UMEET MaJible (110 CPABHEHHUIO C aTOMOM) pa3MepPhl

Ol — YaCTULbl UMECIOT 6OJ'ILI_Hy1-O (HO CpaBHCHHIO C s ApaMHU aTOMOB) Maccy

Eal A e

6. Monenb atroma Pesepdopaa onuceiBaeT aToM Kak
1. OAHOPOAHOE ANEKTPUUECKU HEUTPOHHOE TEJIO OYEHb MAJIOTO pa3Mepa
2. 1map U3 IPOTOHOB, OKPYKEHHBIHN CIIOEM SIEKTPOHOB
3. CIUIOIIHOM OJJHOPOJIHBIN MOJIOKUTEIBHO 3apsSKEHHBIN I1ap C BKPAIIEHUSIMU 3JIEKTPOHOB
4. TMONOXHUTENTHHO 3apsHKEHHOE MaJioe AP0, BOKPYT KOTOPOTO JBUKYTCS AJIEKTPOHBHI.

7. ATOM CTaHOBUTCS OTPHIIATEIILHO 3apsDKEHHBIM MOHOM. Kak mpu 3TOM M3MEHsIeTCs 3apsi]] ero
snpa?

1. sapo ocTaTes MOJOKHUTEITHHO 3aPsIKCHHBIM

2. sapo OBUTO TIOJIOKUTEIIBHO 3aPsKCHHBIM, a TPHOOPEIIO OTPUIIATEIIBHBIN 3apsiT

3. sIpo OBUTO OTPHUIIATENHHO 3aPSHKEHHBIM, a IIPHOOPEIIO TMOJOKUTEIBHBIN 3apsiT

4. a1po aToMa CTAaHOBHUTCS JIEKTPUICCKU HEUTPATBHBIM

8. Snpo atoma aprona 13sAr*’ comepxur

1. 18 nporoHoB, 40 HEUTPOHOB 2. 18 nmpoTOHOB, 22 HEUTpPOHA

3. 40 nporoHOB, 22 HEUTpPOHA 4. 40 npotoHOB 18 HEUTPOHOB
9. Kakast yactuiia B3auMOICHCTBYET € sIpoM Oopa B CIIEIYIONIEH SIASPHONU PEaKIINH:
sB1%+? —» 3Li" +:He*

1. o —uacruna 2He* 2. snekTpoH -1€°

3. mporoH 1p’ 4. wueiitpon on!
10. Kakue BUABl paguOaKTUBHOTO M3JIyYEHUs, MPOXOJIIEro Yepe3 CUIbHOE MarHUTHOE T0JIe,
HE OTKJIOHSIOTCA?

1. anbda-uznydeHue 2. 6era-u3iydeHue

3. Tamma- u3IydeHue 4. anbda-u3nyueHue u OeTa-u3IyueHue
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3.2.5. ®opmyJbl 1JI JMKTAHTOB.

®OPMYVYJIbI NEPBOI'O KYPCA

Ne dopmyna
/11
1. F = my m; 3aKOH BCEMHUPHOTO TATOTEHUS
R2
2. 9 — E CKOpOCTh IPH PAaBHOMEPHOM JIBUKCHHUH
t
3. w = L YrinoBasi CKOPOCTb
At
4. F=m-g Cuia TsKecTH
5. Fymp=-k x Cuna ynpyroctu
6. Fp=u-N Cuna tpeHus
7. s — G- M YckopeHnue cBOOOAHOTO NaACHUS
=0 g
8. my9; + myd,=m, U, + myU, 3aKOH COXpaHEHUsl UMITyJIbCca
9. m;9; + my8, = (m, + my)U | 3akoH COXpaHCHHS UMITYJIbCA IPH HEYIIPYTOM yIape
10. A= FScosa Pa6ora
11. A=mgh PaboTa cHIIBI TSOKECTH
12. A= Kx? PaGora cunbl ynpyroctu
2
13. N = 4 MOIIHOCTD
t
14. En = mgh [ToreHrranbHast SHEPTHs
192
15. By = mz Kunernueckas sHeprus
16. W = En + Ex ITonHas mexaHu4ecKas YHEPrus
17. X = Xmax -sin(wt + @q) Koopaunara komnebmrorieiicst TOuku (Tena)
18. T= 27n%n [lepuon xonebanuii Npy>KUHHOTO MAITHUKA
19. a=—w?-x VYpaBHeHHe cBOOOIHBIX KOJIeOaHMI
20. T= 2;1-\1’5 [Tepuon xonebanuit MaTEMaTUYECKOTO MASITHUKA
4
21. A=10-T JlnvHa BOJIHBI
22. _A9 P29, Vckopenue
At At
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23. a. = L LleHTpoCTpEMUTENBHOE YCKOPEHHE
" R
24, S =0, t+ ﬂth [TyTh npu paBHONEPEMEHHOM JIBUKEHUU
25. _N_m Konuuectso Mosei
Nag M
26. P=§ nmo? :2 n-Ex=nkT OcnoBHoe ypaBHenne MKT
27. AVi_PRV OO0BeIMHEHHBIN Ta30BLII 3aK0H
28. PV = % RT VYpaBuenne Menneneena - Knanelipona
29. PiVi=PV» 3akoH bois - Mapuotra
30. h_oh 3akon Ieii - JIroccaka
V, Ta
31. h_T 3axon [lapns
3 (v (v
32. Ei== kT CBs13b KHHETHYECKOM YHEPTUU M a0COTIOTHOM
2 TeMIepaTypbl
33. T=t"+273 Caa3b TemnepaTypsl 1o mkaine KeiasunHa ¢
Temieparypoit o mkaie Ienscus
34. Q=mcAt KonudecTBo TETIOTHI TpH HArpeBaHUH (OXJIAKICHUHN )
35. U="rT BHYTpeHHss SHEPrUs rasa
2 M
36. A=P(V2—V1) Pabora raza npu u3o6apHOM nporecce
37. 5= f MexaHn4eckoe HanpsiKeHne
S5
38. . ﬂ_f OTHOCHUTENBHOE YAJIUHEHHE
Lo
39. 8 =E |e| = E-E 3akoH ['yka
lo
40. o= ﬁl KoaddunmenT nuueitHOro pacimpeHust
1o-At
41. B= ‘&Z Koaddurment o6bEMHOTO pactmpeHust
V. At
42. B=3a CBsi3bp 00BEMHOT0 KO3 (HULIMEHTA C TUHEHHBIM
43, [ = lo(1+0At) JlnuHa pu TemrepaType t°
44, V =V, (1+pAt) OO0BéM tipu Temmieparype t°
45. o = ﬂ KoaddunmeHT moBepXHOCTHOTO HATSKCHHSI JKUIKOCTH
S
46. o= pghR KoadduimenT moBepXHOCTHOTO HATSHKEHUS (METOJ
2 KaMUUISIPHOCTH)
47. o = mg KoaddunmeHT moBepXHOCTHOTO HATSHKEHUS (METOT
n-09md OTpbIBA Karelb)
48. F _klaillgz 3akon Kynona s Bakyyma
RZ

56




49.

zklfhl'lfh

3axoH KynoHna s cpenbt

F
eR?
50. E— f Hanpsk€HHOCTB 271EKTPUYECKOTO MOJIA
q
51. E=k iz Hanps€HHOCTB 3JIEKTPUYECKOT0 MOl TOUEYHOTO
£r
3apsaa
52. @ w [ToTeHnuan 37eKTPUIECKOTO MOJIs
q
53. E _U CBs13b HanpsKEHUS U HANIPSHKEHHOCTH
d
54 1 1 I
. @=k-—= OTEHLIUAJ 3JEKTPUUYECKOTO MO TOUEUHOTO 3apsa
r 4me,sr
55. C= ﬂi = g DneKTpOEMKOCTh KOHJIEHCATOPA
@
v _ q*
56. w="= 1 OHeprus MEKTPUIECKOTO MOJIS
57. W = cu? DHeprus MEeKTPUIECKOTO MOJIs
2
58. 1_1 + 1 + 1 + OO0m1as 3J1eKTPOEMKOCTD MPH TOCIICIOBATEILHOM
1 G G COCJIMHCHUH KOHICHCATOPOB
59. C=C+C+C3+.. OO11ast 31€KTPOEMKOCTb IPU HapaiebHOM
COEJIMHEHUH KOHJIEHCATOPOB
60. c =20 5 OnEeKTPOEMKOCTH INIOCKOT0 KOHJEHCATOpa
d
61. A=qo(@1- ¢2) PaGora B IeKTpUYIECKOM I0JIe
62. A = qoEd PabGota B 0IHOPOAHOM BIIEKTPUYECKOM I10JIE
63. C=4meeg,R ONeKTPOEMKOCTH IIapa
64. J _I ITnoTHOCTE TOKA
s
65. 1=9 Cuuta Toka
t
66. e = ﬂ O/1C (311eKTpOoIBIKYIIIAS CUITA)
q
67. - £ 3axon OMa IS TTOJTHOM TIeTTH
R+1
68. =Y 3akoH Oma Juist yuacTKa Iernu
R
69. R=p d ConpoTHuBieHHE TPOBOAHHUKA
s
70. Q=I*Rt 3akon JIxxoyins - Jlenna
71. P=I?R TeruioBas MOITHOCTb TOKA
72. Rosm = R1 + R2 + Ra+... O011ee COPOTUBIIEHUE TIPOBOTHUKOB TIPH
110CJIEI0BATEIbHOM COEIMHEHUN
73. L T OO0111ee CONMpPOTUBIEHUE POBOHUKOB MPU
Rogw Ri Rz Rs HapaJuIeIbHOM COEINHEHNH
74. A=ctl Pabora ncTouHMKa TOKa
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75. P=¢I MoIIHOCTh UCTOYHHKA TOKA
76. A =Utl [TonHas paboTa IMEKTPUUYECKOTO TOKA B IIEMHU
77. F=B-l-I'sina Cuna Amniepa
78. F=B-q-9-sina Cuna Jlopenna
79. B=puH CBs13b MHAYKIIMHU U HAIPSHKEHHOCTA MarHUTHOTO TOJIA
80. B =u pu, L WHayKIus MarHuTHOTO 10JIs PSIMOTO TOKA
2Znr
81. B =u pu, kS NHayKuys MarHuTHOTO MOJIsi KpYrOBOT'O TOKa
2r
82. B =u u, N Muaykuys MarHuTHOTO MOJI COJICHOM/a
I
83. ® =BS-cosa MarsuTHsBIN OTOK
AD
84. gi=-N— OC nnaykuun
At
85. eei= = S/1C camouHIyKIUHU
At
86. c=U=B 39 /sina O/1C Ha KOHIIaX MPOBOJHMKA, ABHXKYILIETOCsS B
MarHMTHOM I10J1€
87. A=1 Ad PabGoTa MarHUTHOTO TOJIS TIO TIEPEMEIIEHHUTO
MIPOBOJIHUKA
88. T=2nVLC ®opmyna Tomcona
89. P=14Uq=1R AKTHUBHAasI MOIITHOCTH B I[EMU IEPEMEHHOTO TOKa
90. P=1U:-cos¢g MoIHOCTb IEPEMEHHOTO TOKA
91. o= EMKocTHOE comnpoTuBIeHue
w-C
92. Xr=w-L NHIyKTUBHOE CONPOTUBIICHUE
93. w- L = 1 VYcnoBue 35IeKTpUUECKOT0 pe30HaHCca
w-C
94. 1 1 1 dopmyna IUH3HI (3epKana)
— = —4 —
F d f
9s. sina n N2 2-0i1 3aKOH MPEJIOMJICHUS CBETa
sinfi 2y
96. sine v, n DU3NYECKUN CMBICT OTHOCUTEIBHOTO IMOKA3aTeNs
sinf ¥ 21 MPETOMIICHUS
97. n ¢ AOCOIOTHBIN MTOKa3aTeb NPETOMIICHHS
abc 9
98. K= H_f VYBenuueHue JTUH3HI (3epKaa)
h d
99. D= OnTuyeckas cujia JIHH3bI
F
100. Ay — 2n£ YcnoBue MakcuMyMa (yCHIICHHSI) CBETa
2
A
101. Ar = (2n— 1) . VYcnoBue raieHus cBeTa
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102. E _ E @opMya KOTepEeHTHBIX HCTOYHUKOB
d L
103. D Lo [Tepuon nudpakinOHHON PEMIETKN
N
104. nd =d - sing ®opmyna qudpakOHHON PEIIETKA
105. Ay _ 9y _n CBs3b JUIMHBI BOJIHBI, CKOPOCTH JIyUel U MOKa3aTest
Ay 9 my NPETOMIIEHUS
106. ¢ Dueprus GoToHa
e=hv=h- pritst
A
m 92 > >
107. hv = A, + > VYpaBuenue DiiHmrelHa 11 GoTorpdexTa
108. s = hviep = h— PaGora BbIX0a >IeKTpoHa Ipu GoTodpdexTe
Kp
109. = v 3akoH OMa U1l IEPEMEHHOI0 TOKa

VR+H(XL —Xc)2

110.

n= I;Uy

I; U

- 100%

KIIJ] Tpanchopmaropa
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4. KOHTPOJIbHO-0LIEHOYHbIE MATEPHUAJIbI 111 UTOTOBOM ATTECTAIMH 110

Y4eOHO JUCHUIIIHHE
HpGI[MGTOM OOCHKHN ABJIFOTCA YMCHHUA U 3HAHUS. KOHTpOJIB U OLCHKa

OCYIIECTBISIOTCS C UCIOIb30BAaHUEM CIEAYIONUX (POPM U METOIOB:

JUISL CTYJIEHTOB, 00y4aroIuxcs no cnenranbHoctu 13.02.01 Moumaoic u mexnuueckas

IKcnayamayuAa npomvlidleHHO20 06ODV60661HM}Z MMPOMCIKYTOUYHAA aTTCCTAHA, ITPOBOJUTCS

B (hopme rK3aMeHa.

OneHka OCBOCHMS JUCLUILUIMHBI IPEyCMaTPUBAET UCIIOIb30BAHUE HAKOIIUTEIBHOM
CUCTEMBbI OLICHUBAaHUS U MPOBEJACHUE 3K3aMeHa. B 3aBHCHUMOCTH OT peMTHHIOBOro Oaiia
CTYJCHT MOXET ObITh OCBOOOXKIIEH OT MPOBEPKH OCBOCHMS HA 3K3aMEHE TON WM WHOM

YaCTH JUIAKTUUCCKUX €ITUHHUII.
HNucTpyKuus 1J151 00y4arommuxcst

BaumarenbHo mnpouuTaiite 3amaHue. lIpu HEOOXOIUMOCTH JiS BBIOJIHEHUS
3aJTaHUI BOCIIOJB3YUTECH JEMOHCTPAIIMOHHBIM 000pYI0BAaHHEM, HATJISITHBIMHU ITOCOOHSIMU

(r1akaThbl), CIPaBOYHBIMU MaTepHUATIaMHU.
Bpewms BeinonHeHus 3aaaHus — 45 MUH.
IIaker 3K3amMeHaTopa

KomuuectBo OuneroB mist crynentoB — 30. B kaxngom Ownere — 3 3amanust (2

BOIIPOCA MO0 TEOPUH U 3a7a4a). BpeMs BbllloNHEHMS 3a1aHus — He Oosiee 45 MUH.

OO0opynoBanme: 1eMOHCTPAIIMOHHOE 000PYI0BaHUE, TIIAKATHI, CIPABOYHbBINA MaTEpHall.
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Kpurepuu oneHku

OuneHka «5» - CTaBUTCS B TOM CIIy4ae, €CJIM yYaIIUNCs NOKA3bIBAET BEPHOE NOHUMAHUE
(hU3UYECKON CYITHOCTH PACCMaTPUBAEMBIX SIBJICHUN U 3aKOHOMEPHOCTEMN, 3aKOHOB 1
TEOpUH, a TaK JKe MPaBWIbHOE Olpe/eseHne PU3nUecKux BeIUYnH, UX €AUHUIL U
crioco00B U3MEPEHHUS: TTPABUIILHO BBITIOJHSACT YEPTEKH, CXEMbI U TpaUKU; CTPOUT OTBET
110 COOCTBEHHOMY IJIaHY, COMPOBOXIAET Paccka3 COOCTBEHHBIMH MPUMEPAMH, yMEET
MIPUMEHSTh 3HAHHUS B HOBOM CUTYAIlUM ITPU BBITIOJHEHUM TPAKTUYECKUX 3aJJaHUN; MOXKET
YCTaHOBUTH CBSA3b MEXKY U3YUYAEMbIM U PAHEE U3YUYEHHBIM MaTEPUAIIOM I10 KypCy
(bU3UKH, a TAKXKE C MaTEPUAJIOM, YCBOSHHBIM TIPH U3YUYCHHUH JIPYTHX MMPEIMETOB.

Ouenka «4» - CTaBUTCS, €CJIM OTBET YUCHUKA YIOBJICTBOPSET OCHOBHBIM TPEOOBAHMUSIM Ha
OIICHKY «5», HO J1aH 0€3 UCIOIh30BaHUS COOCTBEHHOTO TUTaHA, HOBBIX IPUMEPOB, 0€3
MIPUMEHEHUS 3HAHUM B HOBOW CUTYyallnu, 6€3 UCTIOJIb30BAaHUS CBSI3€H C paHEE N3YUYECHHBIM
MAaTepPUaIoOM U MaTEPUAIIOM, YCBOCHHBIM MPU U3YUYECHUU ApP. IPEAMETOB: €CIIN yUYallANCs
JIOTTYCTHJI OJTHY OIMOKY WJIK He 00Jiee ABYX HEA0UETOB U MOXKET UX UCIIPABUTh
CaMOCTOSITEJILHO UJIU C HEOOJIBIIION MTOMOIIBIO YUUTEIIS.

Onenka «3» - CTaBUTCS, €CIIHM YUAIIHICS TPABIIIBHO TOHUMAET (PU3HUECKYIO CYITHOCTh
paccMaTpUBAEMBIX SBJICHHIA U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/ICTbHBIC
mpoOesbl B YCBOSHUU BOIIPOCOB Kypca (PU3HUKH, HE MPENATCTBYIOIINE adbHEHIIIEMY
YCBOEHUIO BOIIPOCOB MPOTPAMMHOTO MaTepHaia: yMeeT MPUMEHSTh MOJIyYCHHbIC 3HAHUS
MIPY PEIICHUH TIPOCTHIX 33/1a4 C UCTIOJIBb30BaHUEM TOTOBBIX (DOPMYJI, HO 3aTPYAHIETCS TIPH
pelIeHny 3a1a4, TpeOyInX mMpeodpa3oBaHusi HEKOTOPHIX (POpMYIL.

OueHka «2» -CTaBUTCS, €CJIM yYalllUiCs HE OBJIaZe]l OCHOBHBIMHU 3HAHUSIMUA U YMEHUSIMU
B COOTBETCTBUU C TPEOOBAHUSMH MMPOTPAMMEI M IOITYCTHII OOJIBIIE OMUOOK ¥ HETOUYETOB
YeM HEOOXOIUMO I OLIEHKHU «3.

4.1 IlepeyeHb BONPOCOB JI1 IK3aMEHA.
Bomnpocsl

1. Ilpeamer pusuka u e€ cBs3b ¢ ApyruMu Haykamu. @usnka u TexHuka. OcHoBHble eauHUIBl CH.

2. MexaHHUYECKOE IBUKEHUE U €I0 XapaKTepUCTUKU. PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE.
['paduxu CKOPOCTH, Ty TH, KOOPAUHATHI.

3. PaBHomepemeHHOE NMpsMOIMHEITHOE NBIKEeHHE. [ paduku CKOPOCTH, ITyTH, KOOPIUHATHI.
JIBU>KEHHE 110 BEPTUKAIIU.
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° ® =N

10.
11.

12

13.
14.

15.

16.

17.
18.

19.
20.

21

22.

23.
24.

25.

26.
27.

PaBHOMEpHOE ABUXKEHUE IO OKPYKHOCTH. YTIJIOBAs U JINHEWHAsI CKOPOCTb.
[leHTpOCTpEMHUTENBHOE YCKOPEHHUE.

KpuBonuneiinoe 1BUXKEHHE.

Buapl cun B MexaHuke. 3aKOH BCEMUPHOTO TATOTEHHUS.

3akoHsl HproToHa.

Mexanunyeckast pabota u MOITHOCTb. [loTeHIIManbHas U KHHETUYECKast SHEPTUS.
3aK0OH COXpaHEHUs UMITYJIbCa. 3aKOH COXPAHCHHS MEXaHUYECKOW SHEPTHH.
OnbITHBIE 000CHOBAHMS MOJICKYJIIPHO-KUHETHIECKON TEOPHUHU.

W neanbHblii ras. OnBITHBIE 3aKOHBI naCaJIbHOI'O Ira3a.

. [Tapametpsl raza. O0beIUHEHHBIN T'a30BbIi 3aK0H. YpaBHeHue MenaeneeBa-KnanelipoHa.

OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON TEOPUH UIEATIbHBIX Ta30B.

[lepBoe Havano TepmonuHamMuKH. PaboTa pacumpenus raza. @U3NUecKuil CMbICT YHUBEPCAIbHOM
ra3o0BOM IOCTOSTHHOM.

KomnnuectBo temnotel. BHyTpenHsst sneprus raza. [I[pumeHeHue nepBoro Hauana TepMOIUHAMUKU
K U30TEPMHUYECKOMY IMPOLIECCY.

[Ipumenenue nepBoro Hayaia TEPMOAMHAMUKH K H30XOPHOMY, H300apHOMY U alnabaTHOMY
IpoLeccam.

Bropoe nHauano tepmoauHamuku. Ternossie npuratenu. Lukn Kapho.

Peanbnbie ra3el. Haceiennsie mapel. CxxmkeHne ra3os. BiaxxHocts Bo3ayxa. MeTos
ONpeIeTICHUs BIAXKHOCTH.

CaoiictBa xxuakocteil. [loBepXHOCTHOE HATSKEHUE.

TBEpasle Tena. Buapl KpucTaIIM4eCKuX peleToK. TemoBoe pacimpeHue Ted.

. Buner neopmannii. 3akon I'yka.

[InaBnenue. OnpeneneHue yaeabHOW TEIUIOTHI MJIaBJICHHS ONBITHBIM MyTEM. Mcrapenue,
KHUIICHUE.

3aKOH COXpaHEHME ANEKTPUUIECKOro 3apsaaa. 3akoH Kyiona.

Dnektpuueckoe nose. Hanpsoxkénnocts. [punmun cynepnozuniuu nosieit. [lonstre cunoBoit
JIUHUU.

Pab6oTa o MEpEeMCIICHUIO 3apsi/ia B OATHOPOAHOM 3JICKTPHUICCKOM IT0JIC. HOTGHI_II/IEIJ'I. HpI/IHI_[I/IH
CyHneprno3nuun MNOTCHIUAJIOB. CBs3b HAIMpsKCHUA U HaHpﬂ)KéHHOCTI/I. IlonsTue
BKBI/IHOTCHHHaHLHOﬁ IMOBCPXHOCTH.

IIpOoBOAHMKY M TUAIEKTPUKU B AIEKTPUYECKOM IIOJIE.
DrekTpuueckas EMKocTh. EMkocTh mapa. Konaencaropsl. EMKoCTh miockoro koHaeHcaTopa.
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28
29

30.
31.
32.
33.
34.
35.

36.
37.

38.
39.

40.
41.

42.
43.

44,
45.
46.
47.

48.
49.
50.

51

. CoetnHeHnE KOHIEHCATOPOB. DHEPIHsl AJIEKTPUUECKOTO TIOJIS.

. DNEeKTpUYECKUH TOK, CUJIAa U IUIOTHOCTh TOKA. 3aBUCUMOCTb CONPOTUBIICHUS OT JJIMHBI, CEYEHUS U
TeMIIepaTyphbl.

PaGota u MolrHOCTh AneKTprudeckoro Toka. 3akoH Jxoymnsa-Jlenna.

[TocnenoBarenbHOE U apAIIIEIBHOE COSUHEHNE TTPOBOTHUKOB.

3akonbl Oma aiis noctostHHOro ToKa. DJIC uctounnka Toka. CoeIMHEHNE HCTOYHUKOB TOKA.
DNEeKTPUYECKHUM TOK B ra3ax U BaKyyMe.

DIIEKTPUYECKUI TOK B METaIaX U MOJyIPOBOJHUKAX.

NHayKuys MarHuTHOTO MOJIA U €€ CBSA3b ¢ HANPsHKEHHOCTHIO. 3akoH buo-Capapa-Jlamiaca u ero
IIPUMEHEHHUE K pacy€Ty MarHUTHBIX Nosei. [IpuHnmn cynepno3unuu mosieu.

3akon Amrnepa. BzaumoselicTBue napamieabHbIX TOKOB.

JlelicTBMEe MAarHUTHOTO TOJIS1 HA ABMKYIIUiAcs 3apsa. Cuna Jlopenia. J[BuxkeHne 3apssKeHHBIX
YacTHULl B MarHuTHOM 1oJjie. [Ipumenenue cuiibl JlopeHua.

PaGora no nepemenieHno MPOBOAHUKA B MATHUTHOM I10Jie. MarHUTHBIE CBOMCTBA BEIIECTRA.

OmnsiTel @apanes o snexkTpoMarautHoi Ay, DJ1C naaykun. 9/1C Ha KoHIax
IPOBOJIHUKA, IBMXKYILErocsi B MarHUTHOM noje. ITpasuio Jlenna.

SABnenne camonnaykuuu. IC camonnaykuuu. MHAYKTUBHOCTE. DHEPTUsl MAarHUTHOTO TIOJISL.

Mexannueckue KojaeOaHus U UX XapaKTepUCTUKH. I'paduku Koine6aTeIbHOro IBUKCHHUS.
[IpyXUHHBIA U MATEMATHYECKU MaSTHUKH.

[IpeBpaienue sHeprun B konedarenbHoM KoHType. Dopmyina TomcoHa.

[lepemenHnslii TOk. MrHOBEHHOE, MaKCUMaJIbHOE U AelicTBYolIee 3HaueHus J/[C, HanpskeHus u
CUJIBI TOKA. ['eHepaTOpBl NEPEMEHHOTO U ITOCTOSHHOTO TOKA.

WNHIyKTUBHOCTD U EMKOCTB LIEMHU NEPEMEHHOTO TOKA.
3akoH Oma AJ1d yyacTKa ey MEPEMEHHOT0 TOKa.
MortHOCTh IepeMeHHOT0 ToKa. Tpancdopmarop.

DIEKTPOMarHUTHOE TOJI€ U €T0 PaclpoCTpaHeHHe B MpocTpaHcTBe. CBONMCTBA 3JEKTPOMArHUTHBIX
BOJIH. OnbIThI ['epiia. dusnueckue 0OCHOBBI paauocBs3u. [Ipocreitmmii pagnonpuéMHHUK.

SHCKTpOMaFHI/ITHaH pupoada ceTa. CKOpOCTL CBCTa.
3aK0HBI OTpaXKCHUS CBETA. IInockoe n C(l)epnquKoe 3€pKajo.

3aKoH mpenomiieHus cBeTa. Pu3nueckuii CMbICI MOKa3aTels IpeJoMIIeHUs. SIBIeHNe oIHOoe
BHYTPEHHETO OTPa)KECHHUs CBETA.

. MaTepdepennus ceera. bunpusma @penens. Matepdepennus B TOHKUX wieHKax. [Ipumenenue
UHTEPEPEHIINN CBETA.
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52. Iudpakuus ceeta. Audpaxnuonnas pemerka. Audpakiuonnsiii ceer. [onspuzanus ceera.

53. Hucniepcus cBeta. Bunbl cnektpoB. CriekTpanbHbiit ananu3. MudpakpacHoe, ynprpaduoneToBoe,
PEHTTCHOBCKOE MU3JIYUYCHHUS U UX IPUMCHEHUE.

54. TennoBoe U3TyUYEHUE.

55. Buemrnnii potosnexkrpuyeckuit 3¢ pext. Onpitel JI.I'.CTonerosa. 3aKOHbI BHEIIHETO
dbotorddekra. YpaBuenue DitHmreitHa s hotodrddekra. [Ipumenenne pororddexra.

56. Onbithl Pesepdopaa. Mogenu aroma. [Toctynatel bopa. M3nydenue u noryomeHie sHEprun
aTOMOM.

57. PagnoakTUBHOE U3IyUYEHHUE U €ro BUbl. 3aKOH PaJMOaKTUBHOrO pacnana. [IpaBuna cmemeHus.
Metobl HaOMIOCHUS U PETUCTPALIUH PAJIMOAKTUBHBIX HU3JIy4YE€HUIN U YaCTHII.

58. CocraB aTroMHBIX siaep. JlepeKkT Macchl ¥ SHEPTHs CBSA3U SApa.

59. Jlenenue TsKeIbIX aTOMHBIX siaep. Llennas peakuus nenenus. SAnepusie peaktopsl. [lomyuenue
paZMOaKTUBHBIX N30TOINOB U UX IPUMEHEHHUE.

60. TepMOsiAEPHBII CHHTE3 U YCIIOBHS €ro ocyecTBieHus. [Ipo0GieMbl TepMosiiepHON SHEPTeTHUKH.
OO0mue cBefieHnst 00 JIEMEHTAPHBIX YaCTHIIAX.

61. CTO.

3amauu

1. TIpoBoaHUK JIMHON 1 M. IBMXKETCS CO CKOPOCTBIO 5 M/C MEPIEHAUKYIISIPHO K JIMHUSAM HHIYKIIUN
OJHOPOJIHOI'O MAarHUTHOTO NoJIA. ONpeaenuTh BEIMYUHY UHAYKIMA MarHUTHOTO TOJIs, €CIIU Ha
KOHIIaX ITPOBOJHMKA BO3HUKAET pa3HOCTh noTeHuanos 0,02B?

2. MarHuTHbIM TOTOK Y€pe3 KaXKIbIi BUTOK KATYILKH, TOMEIIECHHBI B MAarHUTHOE T0J1€ paBeH 0, 1
B6. MaruuTHOe mnosie paBHOMEpHO yObiBaeT 110 HyJs 3a 0,1c. [Ipu aToM B KaTymike
unayuupyercs 3J1C 20 B. CkoJibko BUTKOB UMEET KaTyIka?

3. Kakoe yBennuenue naét ¢poHapb, €ciii ero 00BEKTHB € TJIaBHBIM (POKYCHBIM paccTosiHHEM 18 cMm
pacIoioKeH Ha PACCTOSHUM 6 M OT dKpaHa?

4. Omnpenenutb BHyTPEHHEE CONPOTUBIEHUE akKymysTopa ¢ D/[C 2B, 3aMKHYTOro NpoBOJHUKOM
conpoTuBiieHreM 2 OM, eciu cujia Toka B 1ienu pasHa 0,8 A.

5. TanbpBaHMUYECKUH AJIEMEHT C BHYTPEeHHUM conpoTusieHrneM 0,15 OM 3aMKHYT IPOBOJIHUKOM C
conpotuBieHremM 1,35 Om. Cuna Toka ycranoBuiack B ienu paBHas 1 A. Onpenenuts I1C
rajlbBaHNYECKOT0 JIEMEHTA.

6. IlpenenbHBIN yroi MOJTHOTO BHYTPEHHETO OTpakeHUs paBeH 42°. OnpenenuTs CKOPOCTh CBETa B
MJIEKCUTJIace.

7. Karymka ¢ ”HIYKTUBHOCTBIO 0,1 I'H 11 akTUBHBIM conpoTuBIIeHHEM 25 OM BKJIIOYEHA B CETh
IIEPEMEHHOT0 TOKa ¢ yactoToi 50 I'l. OnpenennuTts cuily TOKa B KaTyLIKe, €CJIU HANPSKEHUE Ha
e€ 3axxumax 120 B.

8. Kaxoii 006EM 3aHEMaeT 4,55 Kr a30Ta IpH JaBieHny 4at™ n Temmnepartype 27°C? M=28-107
KI/MOJTb.
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9. Ompenenuts MEKTPOEMKOCTh OaTapen koHaeHcaTopos, eciau C1=C2=1000 n® u C3=250 nd

10. IIpu paBHOMEPHOM M3MEHEHHMH CHJIBI TOKA B KaTyLIKE MHIYKTUBHOCTBIO 6-107 T'n. B Hei
BosHukaeT DJIC camounaykuuu 8107 B. Ha kakylo BeJIMYUHY U3MEHSAETCS CUJIa TOKa 3a 3¢?
11. Haiitu oOmiee conpotusienue, eciu Ri=R2=8 Om, R3=2 Owm.

12. C kaxoii cunoii Bzaumoeiicteytor 3apsant 2-10° Kit u 4-10® Kt B kepocune (€ =2) Ha
paccTostHuu 2 ¢M JIpyr OT Apyra?

13. I'maBHOE (hOKYCHOE pacCTOSIHUE BBITYKJIOHN JIUH3BI 12 ¢M, IPEMET PACIIOIO0KEH Ha PACCTOSTHUN
10 cm ot nuH3bl. HaiiTn nuHelHoe yBeaudeHue, 1aBaeMoe JINH30M.

14. Onpenenuthb 31EKTPOEMKOCTD TNIOCKOTO KOHAEHCATOPa, COCTOSLIEro U3 51 mIacTUHBI
2 o € =
wiomaapio 20 cM” Kaxaas, €CJIi MEXIy HUMH MPOJIOKEHa clito1a TOMmUHOM 0,1 MM. ( 7).

15. Cxopoctb 3nexTpornoe3aa Bo3pocia ¢ 18 km/a 1o 108 km/4 Ha myTr 875 M. OnpenenuTs
YCKOpPEHHE JABIKEHHS ITO€3/1a M BPEMSI, CUUTas IBIKCHHE PABHOYCKOPEHHBIM.

16. Ha xaKkyro BBICOTY MOXKET MOJHATHCS BOJIa B KAMWLIAPHOHN TpyOKe, auameTp Kotopoit 0,2mMm?

(0 =1000 xr/m*; 6=0,0725 H/m)

17. Haiitu obmiee conpotusienue, ecinu Ri=R2=1 Om, R3=3 Om.

i F 2

F 3

[ ]
[

18. IIpuémHBIii KosIeOaTeIbHBIN KOHTYP COCTOUT U3 KAaTYIIKH ¢ MHAYKTUBHOCTHIO 40 MK H 1
KoHaeHcaTopa EMKocThI0 90 nd. Ha kakyro JyIMHY BOJIHBI pacCUMTaH KOHTYpP?

19. DneKkTpoH co cKopocThio 5-107 M/C BIIeTaeT B OHOPOJAHOE MATHUTHOE TI0JI€ 1o yritoM 90° k
TuHUAM UHIyKuuu. Maayknus nons pasaserca 0,8 Ti. Haiinure cuity, neiicTByrontyto Ha
snextpos. g=1.6-10"" K.

20. B cransHOM Gamnone 06sMom 50 1 ipu Temmeparype -23 °C maxogures 0,715 kr kuciaoposa.
Kaxkoe maBnenue co3maér kucinopon? (M=32-10‘3 KI/MOJIB)

21. Pakera maccoit 4000 xr etuT cockopocThio500 m/c. OT He€ oTAensseTCs TOJIOBHAS YacTh
maccoit 1000 kr u 1etut co ckopocTbio 800 M/c. C Kakoil CKOpOCThIO OYIEeT MPOA0IIKATH MOJIET

OCTaBIIASICS YACTh PAKETHI?
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22. O]1C akkymynsTopa 2 B. Buytpennee conporusnenue ero 0,5 Om. Uemy paBHa cuia Toka B

LIETIH, €CJIM aKKyMYJISITOp 3aMKHYT IPOBOJHUKOM, UMEIOIIHNM conpoTusieHue 4,5 Om?

23. Ha paccTositHuu 1 M OT IpsIMOJIMHEMHOTO TTPOBOAA, IO KOTOpOMY Te4€T TOK 62,8 A. HyxHo
OIPENIEIUTh HANPSHKEHHOCTh MArHUTHOTO TOJIS.

24. Omnpenenuth K03 (HUIIMEHT TOBEPXHOCTHOTO HATSHXKEHHSI METOJIOM OTphIBA Karelb, eciu 50
Karelb BOJIbl UMEIOT Maccy 4,2 T, a auametp Kamuinspa 4-107 m.

25. Maremarndeckuit MasTHUK AauHoU 81 cm coBepiaet 100 monHbIX KoneOaHuit 3a 3MUH.
Onpenenutb yCKOpEHUE CBOOOTHOTO TaJICHUSI.

26. Tpu sanementa ¢ DJIC 1,1 B u BHyTperanm conpotusieHuem 0,9 OM coeTMHEHBI
MOCIIeZIOBAaTEeIbHO U 3aMKHYTHI Ha BHelIHee conpoTusieHue 3,9 Om. KakoBa BennunHa Toka B
uenu?

27. JIyd cBeTa mepexoAuT U3 BOJBI B BO3AYX. Yol najgeHus dyda paseH 52°.0npenenuts yron
IIPEIOMJIEHUS JIyda B BO3JIyXe.

28. DJIC unayKIuK u3MeHsercs 1o 3akoHy € =12sin314t.0npenenuts MAKCUMaIbHOE U
nerctytomee 3HadeHus DJ{C, 4acToTy U nepuoa.

29. MakcumalibHasi KHHETHYECKast SHEPTUs JIEKTPOHOB, BBUIETAIOLIMX U3 pyOUANs IIPU €ro
OCBELIECHUH YJIbTPa()HOIETOBBIM U3IyYEHHEM C JJIMHOM BOIHEI 317 HM, paBHa 2,84-1071° k.
Onpenenutb padOTy BbIXOJa JIEKTPOHOB U3 PyOUIUs U KpacHYyIo rpaHuIly Gororddexra.

30. TTone o6pa3oBano ToueuHbM 3apsaoM 1,6-107 K. Onpenenuts HanpsxEHHOCTH MOJIA Ha
paccrostHuu 6 cM oT 3apsaa. C kakoil cuinoit OyneT neiicTBoBaTh MoJie B 3TOW TOUKE Ha 3apsif,
pasHbiii 1,8-10° Kn?
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JIucer coriiacoBanus

JonosHeHus1 M u3MeHeHUs K kKoMIulekTy @®OC Ha y4yeOHBIH roa

I[OHOHHCHI/ISI U HU3SMCHCHHA K KOMIUICKTY ®OC =Ha ylle6HLII7I roag 1Mo AUCHHMIIINHE

B xommiekT @OC BHECEHBI CIEAYIOMNUE U3MECHEHUS:

Homonmnennss w  w3MeHenus B kommuiekte  DOC  obcyxmensl Ha  3acemanmu  [ILK

« » 20 T. (mpotokoa Ne ).

IIpencematens [T1K / /
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