PaccMotpeHo u oo6peHo Ha 3aceganuu YdeHoro copera AHO BO OVOII
npoTokoi Ne 5 ot 15 nexabps 2025 r.
AKTyaTH3HPOBAaHO H yTBepXkJAeHOo npHKka3oM pekropa NelO ot 05.02.2026



1. Knaccuueckass MexaHHUKa

Tema 1. Kunemamuxka

Mexanunueckoe JABHUXXCHUC. OTHOCUTENBLHOCTE JABUXKCHUA. CucreMa otcuera. MaTepI/IaJIbHaSI
touka. Tpaekropus. [yt u nepemenienne. CKOpocTh. Y CKOpEHHE.

PaBHOMEpHOE M paBHOYCKOpEHHOE NpsIMOJIMHEWHOe ABuxkeHue. CBOOOJHOE TajeHUE TeJa.
VYckopenue cBOOOIHOTO MaJeHUs. Y paBHEHUE TPSIMOJIMHEMHOTO PAaBHOYCKOPEHHOTO JIBUKCHHUS.

KpuBosmHelHOE NBMKEHNE TOYKM Ha IIPUMEPE ABMXKEHUS IO OKPYKHOCTH C IIOCTOSIHHOM 110
MOJIYJIFO CKOPOCTBIO.

LleHTpOCTpEMUTENBLHOE YCKOPEHUE.

Tema 2. Ocnoebl Ounamuxu

WNuepuus. Ilepseiit 3akoH Herotona. MHepumansHble cucTeMbl oTcdyeTa. B3anmoaecTeue Tei.
Macca. Umnynbc. Cuna. Bropoit 3akon Hetotona. Ilpunnun cynepnosunuu cui. Ilpunnun
otHocuTenbHOCTH ["anunes. Cuinel B npupoae. Cusa TarotreHus. 3aKkOH BCEMUPHOTO TAroTeHus. Bec
tena. HeBecomocts. [lepBas kocmuueckast ckopocts. Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus.
Koaddumment tperus. 3akoH TpeHUsI CKOTBKEHUS.

Tpernii 3akoH HproTOHA.

MoOMEHT cuJibl. Y CIIOBUSI paBHOBECHS TEIL.

Tema 3. 3akoHbl COXpaHeHUs 8 MEXAHUKE

3aKOH COXpaHEHUs UMITyJIbca. PakeTsl.

Mexannyeckas pabora. MomnHocts. Kunernueckas sneprus. IloteHimanbHas sHeprus. 3akoH
COXpaHeHHUs SHepruu B Mmexanuke. [Ipocteie Mexanusmel. Koadduuuent nonesnoro aeictaus.

Tema 4. Mexanuka ycuoxocmeil u 2azoe

HaBnenue. AtmocdepHoe napieHue. M3meHenne arMocepHOro NaBlIeHUs ¢ BBICOTOM. 3aKOH
[Tackans mis sxuakocTeit u razoB. bapomerpsl 1 manomeTpbl. CooOrmaronuecs cocyasl. [Ipunmmm
YCTPOWCTBA TUIPABIMYECKOTO TIpecca.

ApxumenoBa Cuiia JUisl )KUJIKOCTH 1 Ta30B. Y CJIIOBHS IIABAHUS TEJI HA TOBEPXHOCTH KUIKOCTH.

JIBW)KEHHE KUIKOCTHU TI0 TpyOaM. 3aBUCUMOCTb JIaBJICHUS KUJKOCTH OT CKOPOCTH €€ TCUCHHUS.

Tema 5. Mexanuueckue Kon1e0anus u 60Hbl

Mexanuveckue KoJsieOaHUs W BOJIHBL. ['apMoHWYeckue KoyieOaHWs. AMIUIMTYAA, TEPUOI U
yactoTta KoJjiebaHusi. CBoOoaHbIe KojeOaHus. MartemaTtnyeckuii MasTHUK. [lepwon koneOaHwmid
MaTeMaTUYECKOTO MasTHHKA.

[IpeBpaiienue HHEPruM MNpU TAPMOHUYECKHX KoJieOaHUsIX. BbIHYXJEHHbIE KoJaeOaHus.
Pesonanc. ITonarue 06 aBTokoJIeOaHUAX.

Mexannueckue BOJHBIL. CKOPOCTh pacrpocTpaHeHus BoiHBI. JljinHa BoJHBIL [lonmepeunbsie Mu
MPOI0JIBHBIC BOJIHBI. Y PAaBHECHHE TAPMOHHYECKOM BOJIHBI.

2. Moaexkyasipuas pusuka. Tepmogunammuka

Tema 6. Ocroebl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OmnbiTHOE O0OOCHOBaHME OCHOBHBIX TIIOJIO)KEHUH  MOJEKYJISIPHO-KMHETHUECKOM TEeopuHu.
bpoynoBckoe apuxkenue. Auddysus. Macca u pazmep monekyn. M3MepeHne cKOpocTH MOJIEKYI.
OmnsiT HlTepna. KommuectBo BemectBa. Mok, [TocTossHHas ABoranpo. BzanmoneiictBue Mosnexyt.
Mojenu rasa, >KUAKOCTH U TBEPJOTO Tena.

Tema 7. Ocnogvl mepmoounamuku
TennoBoe paBHOBecue. TemmepaTypa u ee m3MepeHue. AOCOTIOTHAS TeMIepaTypHas IIKaja.
Buytpennss sueprus. KonndectBo temnotsl. TemnoeMkocTs BemecTBa. Pabota B TepMoAMHAMUKE.



IlepBplii 3aKOH TepMOJMHAMUKU. M30TepMUuUecKui, H30XOpHBIM M H300apHBIM IIPOLECCHI.
AnmabaTHbIi mporecc.

HeoOpaTuMOCTh TEMIOBBIX MPOLECCOB. BTOPOIi 3aKOH TEPMOAWHAMHUKH U €r0 CTATUCTHYECKOE
ucronkoBanue. [IpeoOpa3zoBanue sHepruu B TeruioBbix nuraresnsix. KI1/ TeroBoro nuraresns.

Tema 8. Hoeanvhuiit 2a3z

CBsi3p MEXJly JaBJIIEHUEM U CpeJHENW KHHETHYECKOW 3HEpPruei MoJIeKyJl HAeaIbHOro rasa.
CBs13b TEMIIEpATyphl CO CPEAHEN KMHETUYECKOM SHEprueil yacTuly rasa.

VYpaBuenue Knanelipona-MenpeneeBa. Y HUBepcaibHas ra30Basti IOCTOSIHHASA.

Tema 9. ZKuokocmu u meepovie mena

Ucnapenne m konaeHcarusa. HacblieHHble W HEHACHIIICHHBIE Tapbl. BiaXHOCTH BO3ayXa.
Kunienune xxuakoctu.

Kpucrannmaeckue u amopdusie tena. [IpeoOpa3zoBanue sHEPruy Mpu U3MEHEHUHN arperaTHbIX
COCTOSIHMIA BEIIECTBA.

4. CneuuajbHasi TEOPHS OTHOCHTEIbHOCTH. MeToabl HAY4YHOr 0 MO3HAHUS U puznyeckas
KapTHHA MHPa

Tema 10. Ocnoswt cneyuanvHoii meopuu OMHOCUMETLHOCIU
NHBapuanTHOCTH CKOpOCTH cBeTa. lIpuHIMN oTHOCHTENbHOCTH DMHITENRHA. [IpocTpancTBO 1
BpEMs B CIIELIUATIBHOU TEOPHH OTHOCUTEIBHOCTH. CBSI3b MACChl U SHEPTHUH.

Tema 11. Memoowt nayunozo no3nanus

DKCHEPUMEHT W TEOpHUs B IMPOIECCe MO3HAHUSA MUpa. MojenupoBaHue SBICHUNH W OOBEKTOB
npupoabl. Hayunbsie runortessl. dusnueckue 3aKOHBI M TPAaHUIBI HUX NPUMEHUMOCTU. Poib
MaTeMaTHKHU B (PU3HKe.

Tema 12. Odouwgue npeocmagieHuss 0 COBPEMEHHOU eCHecn8eHHOHAYYHOU KapmMUHe Mupa
[Tpunnun coorsBerctBus. [Ipunnun npuunHHOCcTH. PU3HUecKas KapTHHA MUpA.

5. OCHOBBI JIEKTPOIMHAMUKH

Tema 13. Inekmpocmamuka

DNeKTpu3aiusa Tejl. OKJIEKTHYEeCKUd 3apsan. BzaumopelcTBue 3apsjaoB. DieMEHTapHBIN
ANEKTPUYECKUH 3apsl. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTo 3apsaa. 3akoH KynoHa.

DnekTpudeckoe moJie. HanpsyKeHHOCTh JJIEKTPUYECKOTO IO, JIEKTPUUYECKOE TOoJie
TOYEYHOTro 3apsaa. [IoTeHIHAIBHOCTh 3JIEKTPUYECKOTO MoJis. PasHocTh moTeHIumanos. [IpuHmmm
CYIEPIO3UIINH TOJIEH.

[IpoBOAHMKH B SJEKTPUUYCCKOM TOJIE. DJIeKTpuueckas eMkocTh. KonnmeHcarop. Emkocthb
IJIOCKOTO KOHJIEHCATOPA.

JIupneKTpUKu B 3JEKTpUYECKOM moje. Jludnmekrpuueckas MPOHUIIAEMOCTb. JHEPrus
ANEKTPUYECKOTO MOJIS INIOCKOTO KOHJEHCATOPA.

Tema 14. Ilocmoannwtii 3.1eKmpuieckKuil mokK
Onextpuueckuit Tok. Cuma Toka. Hampsikenme. HocuTenu CBOOOJHBIX DIEKTPUUECKUX
3aps/I0B B METAJJIaX, KUAKOCTIX U razax. ConpoTuBIEHHE MIPOBOJHUKOB. 3akoH OMa AJid yJacTka
uenu. [locnenoBarenbHoe U MapayieIbHOE COEAMHEHUE MPOBOJHUKOB. DIEKTPOABUKYIIAS CHUIIA.
3akon Oma juig nosHo# nenu. PaboTta 1 MOIIHOCTH TOKa. 3akoH Jlxoyms-JIeHna.
[TonmynpoBoanuku. COOCTBEHHAass W TpPUMECHAas MPOBOJUMOCTH TOIYMPOBOJHUKOB, P-N-
MEePEXOI.



Tema 15. Maznummnoe none. I1eKmpomazHumHan UHOYKYUs

B3aumopeiictBue MarHutoB. B3amMonelcTBUE MPOBOJHHUKOB C TOKOM. MarHuTHOE IIOJIE.
JleificTBE€ MarHUTHOTO I0JIA Ha AJIeKTpudeckue 3apsanapl. Muayknus marHutHoro mois. Cuia
Awmrnepa. Cuna Jlopenua. MarHuTHbIA TOTOK. DIEKTPOIBUTATENb.

DONEeKTpOMarHuTHas MHAYKIUSA. 3aKoH 3jieKTpoMarHuTHoW wuHiaykuuu @Dapaznes. IlpaBuio
Jlenua. BuxpeBoe snexrpuueckoe noje. Camounaykuusa. MHIYKTUBHOCTh. DHEPIrUsi MarHUTHOTO
TOJISL.

6. Kouaedanust m BoJHbIL. OnTuka

Tema 16. 36yk. InekmpomazHumHvle KOJ1€OAHUA U B0IHbL

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMarHUTHbIE KojeOaHUsS B  KOHTYpE.
[IpeBpaienue sHeprum B KojiebareabHOM KoHType. CoOCTBEHHas 4acToTa KoJieOaHU B KOHTYpeE.
BoinykaeHHble anekTpuueckue Kojebanus. IlepemeHHbI anexTpuueckuit Tok. ['eHepatop
MIEpEeMEHHOT0 ToKa. [leiicTByronie 3HaueHus CUilbl TOKa U HalpsDKeHUs. AKTUBHOE, EMKOCTHOE U
MHIYKTUBHOE CONPOTHBIIEHUS. PE€30HAHC B AJIEKTpHUYECKO LIEeTH.

Tpancdopmarop. [IponsBoacTBo, nepenaya u NOTPEOICHNUE FICKTPUIECKON IHEPTUU.

Nnen Teopum MakcBemna. OIJIeKTpOMarHuTHbIE BOJHBL.  CKOpPOCTH  pacnpOCTpaHEHUS
JJNIEKTPOMAarHUTHBIX BOJIH. CBOMCTBO AJIEKTPOMArHUTHBIX BOJIH. [IpmHimnel pagnocssasu. Illkama
AJIEKTPOMArHUTHBIX BOJIH.

Tema 17. Ceem. OcnosHble 3aKOHbL PACRPOCMPAHEHUA C6ema

CBer — oyeKTpoMarHuTHas BOJIHA. IIpsaMosMHENWHOE pacnpoCTpaHEHUE, OTPAKEHHE U
npenomiieHne ceta. Jlyd. 3akoHbI OTpakeHUs W MpenomiieHus cBera. [lokazarens npenomiieHus.
[Tonnoe otpaxenue. [IpeaenbHbIN yrosl MOJHOTO oTpakeHUs. Xon Jiyde B mpusme. [loctpoenue
M300paxKe€HMil B MJIOCKOM 3epKaJe.

Colwuparorias u paccenBaromias JuH3bl. Dopmysa TOHKON JIMH3BI.

Tema 18 QOowaa xapakmepucmuka ceemogvlx ae1eHuil. Ceemoevle usmepeHus u
uzmepumesnvHsle RPUOOPLL
[TocTtpoenne m3obpaxenuid B nuH3ax. Dotoammapar. ['nma3. Ouku. MuTepdepeHius cBera.
Korepentnocts.  dudpakuuss cBeta. [udpakuumonnas pemerka. Ilonspuzauust  cBera.
[TonepeyHOCTH CBETOBBIX BOJIH.
Jucnepcus cBera.

7. KBanToBas pusuka

Tema 19. Boznuxknosenue yuenusn o keaumax. I'unomesza llnanka

TemnoBoe uznydyenue. [locrosiHuas Ilnanka. ®otosaddexr. Onbitel CroneroBa. YpaBHEHUE
DiinmreitHa g Gotosddexra.

I'unotesa JIyn ne bpoitna. udpaxius snekrpoHoB. KopmyckynsipHO-BOTHOBOH Ayallu3M.

Tema 20. Padouoaxmugnocmo

PannoaktuBHOCTE. Anbda-, 6eTa, raMMa-uznydeHus. MeTtoapl HaOMIOJEHUS U PETUCTPAIUU
YacTHUIl B AIEPHON (U3UKE.

Oneir Pesepdopna mo paccesnmo & -uactuu. Ilnanmerapnas mogens atoma. BopoBckas
MoJenbs aToMa Bojgopoaa. CrekTpbl. JIroMuHeCIIeHIIHSL.

Jlazepsl.

Tema 21. Amommuvie a0pa u adepuas Inepus
3aKk0oH paauoaKTUBHOTO pacmaga. HykimonHas Moaens siipa. 3apsa sapa. MaccoBoe 4ucio
sanpa. DHeprus cBsizu yactull B siape. Jenenue siaep. Cuntes saep. Anepusie peakiuu. CoxpaHeHue



3apsaaa U MaCCOBOTO YHCJIa MMPU AACPHBIX PCAKIHAX. BBI[[GJICHI/IC OHCPTrUU MpH ACICHUU U CUHTE3C
snaep. Mcnonb3zoBanue siaepHoi sHepruu. JlosumMerpus.
3JI€M€HTapHHe YaCTHUIIBI. CDYH[[aMeHTaJIBHbIC B3aI/IMOI[€I\/'ICTBI/IfL

IIpumepHBbIe KOHTPOJIbHBIE BONIPOCHI M 3aJaHHe /ISl CAMOCTOSITeIbHON padoThl

IIpu pacuerax NpUHATS:

YckopeHne cBo6ogHOTO HajgeHue 0 = 10 m/c?,

cos 30° = sin 60° = 0,87.

cos 45° = sin 45° = 0,71.

sin 30° = cos 60° =0,5.

V2=141;V3=1,73; 1 =3,14.

Pamuyc 3emmu 6400 kM.

I'paBHTAIMOHHAS TTOCTOSIHHASA G = 6,67-10 " H-M?%/kr?.
VYHuBepcaibHas ra3oBas nmocrosaHas R = 8,31 J[/(Moib-K).
[ocrosrHas Asoragpo Na = 6,02-10%momns ™.

OneKkTpuyecKas MOCTOSHHAS ¢ .885-102¢ym 1 9. 109%
TE,

DeMeHTapHEI 3apsy e = 1,6-101%r.

Macca snekrpora m. = 9,1-103%kr.

Macca npotona mp = 1,6721-102xr.

Macca Heitpona My = 1,674-1027kr.

CKOpOCTB CBET B Bakyyme ¢ = 3-108m/c.

[ocrosunas [Tnanka h = 6,62-103 kr-m?-¢™! (JIx-c).

138 = 1,6-10"°Ix.

1. CniyTHUK, JETAIIMN BOKPYr HEKOTOPOH TUTAHETHI IO KPYrOBOM opbute paaumycom I = 4,6 X

x 10° M, IMeeT HOCTOSIHHYIO 1o MoyIto ckopocth V = 1,1-10% M/c. UeMy paBHa Macca ITaHETHI?
Otser: 8-10%" kr

2. I'py3 maccoit 200 1, MpUKpEIIEHHBIM K KOHI[Y HEBECOMOTO CTepXKHsA mHOHW 10 cwMm,
PaBHOMEPHO BpAIlAeTCsl B BEPTUKAIBHON IJIOCKOCTH BOKPYT APYroro KoHuna crepxHs. CTep:keHb
pa3pbIBaeTCs MpU CUJIEC HATSKEHUS, HAPaBJIECHHOM BIIOJIb OcH, paBHOU 1o moayito 10 H. C kakoi
YIII0BOM CKOPOCTHIO MOKHO BpallaTh CTEP:KEHb, YTOOBI OH OCTABAJICS 1IENIbIM?

Otsert: 20 pan/c

3. llap nBHKeTCS CO CKOPOCTHIO V (OTHOCHTENIBHO 3€MIIH) M CTATKUBAETCS C TOYHO TAKUM KE
mapoM. Eciiu BTopoii 1map nepej CTOJIKHOBEHHEM JIBUTAJICS B TOM JK€ HAIllPaBJICHUH, YTO U MIEPBBIA
map, HO B 2 pa3a MeJJIeHHEe, TO MOCJIe HeYIIPYroro CTOJIKHOBEHUS, YeMy paBHa OyJIeT CKOPOCTh MX
COBMECTHOTO JIBIKEHUS?

Ortser: 0,75-V.

4. Ha ropu30HTabHOM MOBEPXHOCTH TEJEKKHU, Macca KOTOpoit M =
= 6 kr, JIeXUT Opycok Maccoit m = 2 kr. Koadpuient tpeHust Mexay ‘ a
opyckom u tenexkoi m = 0,3. C KakuM MUHUMAaJIbHBIM YCKOPEHUEM a ... e - v
JIOMKHA JBUTAThCS TENEXKKA, 9TOOBI OPYCOK HAYal CKONB3HTH mo ee 7 7 7 e
MIOBEPXHOCTH?

Otset: 3,0 m/c2.




5. Ha teno maccoii m = 3 Kr, nexaniee Ha IV1aJKoi rOpu30HTaIbHON
MOBEPXHOCTH, ICHCTBYET NEpPEMEHHAs 110 MOJIYJII0 CHJIa, HAIlPpaBJICHHAs
TOPHU30HTANBHO BOJb ock OX. ['padmk 3aBUCIMOCTH MTPOESKIIUH YCKOPEHHUS
TeJla ax OT €ro KOOPJAMHATHI X MPE/ICTaBJICH Ha pucyHke. YeMy paBHa paboTta
CHWJIBI TIPU TIEPEMEILICHUH TeJla Ha paccTossHue 6 M?

Otsert: 30 JIx.

6. Kamens o6bemom 0,5 M® MemIeHHO M PaBHOMEPHO TOJHHMAIOT B BOJAE HAa BHICOTY 1 M.
[InotHOCTH KamHs p = 2,5-10° kr/M®, mmotHoCcTh Bomel 10% kr/m°. Kakas mpu 3ToM coBepmiaeTcs
pabota?

Otsert: 7,5 k.

7. OH MOJIb UIEAIHOTO Ia3a HAXOJUTCS IIPH HOPMANbHBIX yeoBusax (p = 10° Ia, t = 0° C).
YeMy paBHA KHHETHYECKAs SHEPTHUS MOCTYIATEIILHOTO IBMKCHHSI BCEX MOJIEKYJT 3TOTO ra3a?
Otser: 3,4 xJIx.

8. Kak m3meHseTcs INIOTHOCTH ITPU H300apHOM IIPOIIecce P YBETHYSHNH a0COMIOTHON
TEMIIEpPaTyphl UACATBHOTO ra3a B ABa pasa’
OtBeT: ymeHbIIaeTcs B 2 pasa.

9. IIpu Temnepatype 27 °C B cocyae eMkocTbio V1 = 5 11 comepxurcs a3ot (M = 28 r/moJib)
non gasneaneM P1= 10° ITa. Cocys COeMHMIIN C APYTUM MYCTHIM COCYIOM, BMECTUMOCTb KOTOPOTO
V2 =3 1. Yemy cTasia paBHa IJIOTHOCTH raza B cocyaax?

Otset: 0,7xr/M°.

10. Ogua Monb WUWACAIBHOTO Ta3a YydacTByeT B  mporecce, . i,ﬂ,,_,__,,/ e
npencraBieHaoM Ha (p, 7) nmarpamme. Yemy paBHa paboTa Tasa IpH €ro | AL
Tepexo/ie U3 coCTosHus A B cOCTOsHUE B? ; ok A oS

Otger: 0 JIx. ez ‘ T.K!

150 300 450 600
11. Kakoe KOJIMYECTBO TEIUIOTHI HEOOXOIMMO COOOIIUTh OTHOMY
MOJIIO UJICATPHOTO OJTHOATOMHOTIO T'a3a IMPHY MOCTOSHHOM JIaBJICHWH, YTOOBI YBEIMYUTH €T0 00BEM B
nBa pa3a? HauanpHas Temmneparypa ra3a ty = 0 °C.
Ortger: 5,7 kI x.

12. B wuneanbHON TemaoBOM MaimiMHe aOCONIOTHAas TeMmIepaTypa HarpeBarensi Oosblie
abCOIOTHOM TeMIepaTypsl XOJOAMIBbHUKA B JBa pa3a. KoludecTBO TEIUIOTHI, MOTYYEHHOE OT
Harpesareds, coctabisger 800 /Jxx. YUemy paBHa paboTa, coBepIllieHHAs] MAITUHOM?

Otsert: 400 [Ix.

13. Cuna TOKa B IpOBOJAHHKE M3MeHseTcs 1o 3akoHy | = Kt, rme k = 10 A/c. Uemy paBen
3apsi, TPOIIEIINN Yepe3 TOIMepeuHOe CeueHHue MPOBOJHHMKA 3a BpeMs I = 5 ¢ or MomeHTa
BKJIIOUYEHHS TOKA?

Otser: 125 k1.

14. ]IBa OJMHAKOBBIX METAJUTMYECKHUX IIapHKa UMEIOT 3apsaapl J1 = Q u (2 = (-3)-Q. Illapuku
MpUBEIM B CONMPUKOCHOBEHHWE U pa3Belld Ha TMpekHee paccTosHue. Kak H3MeHHunach cuia
B3aMMO/ICHCTBUS MEXKTy HUMU?

OTtBet: ymeHbIIMIach B 3 pasa.



15. JlBa s1eKkTpoHa ABKIKYTCS HABCTpEUy IPYr OPYry M3 OECKOHEYHOCTH C HaYaJTbHBIMHU
ckopocTsmu Vi = V2 = 10° m/c. UeMy paBHO HaMMeHbIEE PACCTOSHUE, HA KOTOPOE COMM3ATCS
AJIEKTPOHBI?

Otger: 25 HM.

16. Tlmockuit BO3MYIIHBIA KOHICHCATOP MMeeT 3nekTpoeMkocTh C = 10 md wu miomans
mwiactud S = 1 cM?. [Tpo6oii Bo3mayxa B KOHJIECHCATOPE HACTYMACT MPU HAMPSHKCHHOCTH TONsl £ =

= 3.10° B/m. Uemy paBHa pa3HOCTH MOTEHIHAJIOB, TIPH KOTOPOH HACTYIHUT MPO6Oi KOHAEHCATOPA?
Otsert: 266 B.

17. DnekTpomyiuTka HMMEET TpPU CEKIUM C OJMHAKOBBIMU CONpOTUBICHUsAMH. [lpu
napajuleIbHOM COEMHEHUU BCEX CEKIMM BoJa 3akumnaeT uepe3 12 muHyr. Uepes kakoil MHTEpBal
BPEMEHM IMpU MOCIEAOBATEIIBHOM COEAVMHEHUM BCEX CEKIMM BOJAa TOW € MacChl U TOW XKe
HavyaJIbHOM TeMIlepaTypbl 3aKUIUT?

Ortger: 108 MuH.

18. Tlo 1ByM [UIMHHBIM TapaJUIeBHBIM TpoBogaM A uW B B ' AC
MIPOTHUBOTIOJIOKHBIX HAMPaBICHUSAX TEKYT TOKW. KakIplii W3 MPOBOJHUKOB HA AN
pacctositHuu 15 cM OT cedst co3AaeT MarHUTHOE ToJIe C UHAYKINEH B = 2,67-10° A
Tn. Paccrosiaue mexay npoogamu | = 5 cm. Uemy paBeH MOIyinb BEeKTOpa b ;@E """ @I‘

WHAYKIIMM MAarHUTHOTO Tosisi B Touke C, paBHOYJIAJE€HHOW OT MPOBOJOB Ha
paccrostHuu 15 cm?
Ortsert: 2,67-10° Ta.

19. Kunernueckass sHeprus MpPOTOHA, JBIXKYIIETOCS IO OKPYXHOCTH B OJHOPOJAHOM
MarHUTHOM ToJe ¢ uHAykumed B = 1,5 Tm, paBma 17,210 * JIx. Uemy paBeH paamyc
OKPY>KHOCTH?

Otser: 31,6 cM.

20. IIpoBoanHuK B (hopMe IIIOCKOTO PaBHOCTOPOHHEIO TPEYroJIbHMKA, CTOPOHA KOTOPOTO a =
= 40 cm, HaxoaUTCS B OJHOPOJHOM MAarHUTHOM mnoJjie ¢ uHaykuueit B = 0,15 Ta. Bextop B
MEePIEHIUKYIISIPEH TIJIOCKOCTH TpeyroibHuka. [Ipu Beikimrouennn mojis B teueHue At = 0,01 ¢ B
npoBoaHuKe Bo30Oyxkaaercs DJ[C unaykuuu, Yemy paBHo cpeanee 3HadeHue 3 /(C naaykiun?
Otser: 1 B.

I
21. Ilpu ¢aze P = (pam) cMmelieHHE MaTEepUATBLHOM TOYKH, KOJICOIIOIIEHCS 110

KOCHHYCOUAaTbHOMY 3aKoHY, cocTaBiseT 0,01 M. Uemy paBHa aMmiiuTy1a KoyieOaHusl TOUKU?
Otser: 0,02 M.

22. CnupanpHas MpYyXUHA MO/ IEHCTBUEM IMOIBEIIEHHOTO K Hel rpy3a pacTsHyjlach Ha AL =
= 6,5 cMm. Eciu rpy3 OTTSHYTH BHHU3, a 3aT€M OTIYCTHTh, TO Tpy3 HauHET KoJiebaTbcs BJOJb
BEpPTUKATbHOU JTMHUU. Yemy paBeH nepuo]i konebanus rpysa 17

Ortser: 0,5 c.

23. Bonna pacrpocTpaHsieTcst BAOJIb PE3UHOBOIO IIHYpa co ckopocThio V = 4 m/c mpu
gactrote V = 5 ['m. YUemy paBHO MUHUMAalbHOE PACCTOSIHUE MEXJY TOUKAMM LIHYpa, KOTOpBIE
OJIHOBPEMEHHO MPOXOJAT Yepe3 IOJIO)KEHHE pABHOBECHUS, [IBUTAasAChb IPU 3TOM B OJHOM
HaIpaBJIEHUN?

Ortser: 0,8 M.



24. KoneGarenbHBII KOHTYp COCTOMT M3 KaTymKd HWHAYKTHBHOCTH L = 59 MklH #u
KoHzeHcaTopa eMkocThio C = 40 nd. Dueprus, 3anacenHas B kontype, W = 3,2 10 JIx. Uemy
paBEeH 3apsijl Ha KOHJIEHCATOPE B TOT MOMEHT, KOTJIa TOK B IIeNU KOHTYypa paBeH 160 MA?

Otsert: 14 K.

25. CKOpOCTb paclpoCTpaHeHHs cBeTa B cTekie pasHa 1,6-108 m/c. Uemy paBen abGComOTHEII
MOKa3aTelib MPEeIOMIICHUSI CTeKa?
Orser: 1,9.

26. Ilpenmer naxomutcs Ha pacctosHuU a = 0,1 M OT TOHKOW pacceuBaroliel JIMH3BI C
¢doxycHbIM paccTosiHueM, paBHbIM 0,3 M. UeMy paBHO JIMHEWHOE YBETUYECHUE JTUH3BI?
Ortser: 0,75.

27. Tlpu Kakoi CKOPOCTH KHHETUYECKasi SJHEPTHUS SJIEMEHTAPHOH YacTUIBI paBHA €€ YHEPTHU
nokos?

Orsert: 2,6-108 m/c.

28. KpacHas rpanuna ¢potodddexra s IMTUS paBHa Vip = 5,75-10'* T'n. Katon u3 nurus

ocBellaeTcss yapTpaduoseToM, AauMHAa BOJHBI KoToporo A = 200 HM. Yemy paBHO 3TO
3anepkuBaroniee HanpsokeHne Usz?
Ortger: 4 B.

29. YactoTra M3JIydeHUs, KOTOPOE BBI3BIBACT MOHHM3AIMIO aTOMa BOJOPOJA, HAXOJSAIIETOCS B
OCHOBHOM COCTOSTHHUH, paBHa 3,3-10% I'i;. UeMy paBHa 2Heprus 3JeKTPOHA, HAXOAIIEr0Cs B aTOMe
BOJIOpOJA 10 HOHHU3AUHU: (110 aOCOIOTHON BETUYUHE)?

Otser: 2,2-108 Tx.
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30. Tlpu pannoakTHBHOM pacnajie u3 sjpa ypana “ U wHcmyckaercs o-4acTuiia (sSapo atoma

4
renusi, He). B Aapo Kakoro XMMHUYECKOro 3JeMEHTa B IpOLecce pachaja MpeBpaTHIIOCh SAPO
aToMa ypaHa?

234 Th

OtBeT: 9%

31. JIra mapuka, maccel KoTopbix M = 200 r u mn2 = 300 T, MOJABEIICHB Ha OJIMHAKOBBIX
HuTaXx jouHOM L = 50 cm. Ilapuku compukacarorcs. [IepBblii IIapuK OTKIOHHWIN OT ITOJIOKCHUS
paBHOBecHs Ha yroi o = 90° u OTIyCTHIIH.

Ha xakyro BBICOTY MOJHUMYTCSI TOCJIe a0COIOTHO HEYIIPYTOTO COYIAPEHHUS MIAPUKU?

Otger: =8 cm.

32. CauHLOBBINA map maccoit M = 100 r majaeT ¢ HEKOTOPOW BHICOTHI U yAapsieTcs: 00 MO
Ckopoctp mapa nepen yaapom 300 m/c. Bc€ konmnyecTBO TEIUIOTHI, BBIAETUBINEECS MPH yAape,
norjomaeTcs mapom. Temmeparypa mapa nepen yaapom 27 °C. TemnepaTypa niaaBieHHs] CBHHIIA
327 °C. YaenvHas TemoeMkocTh cBuHna 130 Jhx/(kr-K), ynenpHast TerioTa MiaBlIeHHs] CBHHIIA
25 k/Ix/kr. Uemy paBHa Macca pacIuIaBUBIIETOCsS CBUHIIA?

OtBeT: ~24 1.

33. B oanekTpuueckyro ILienb, MOKa3aHHYI0 Ha PHUCYHKE, BKIIIOYEHA £,
nammnoyka. Cujia Toka, MPOXOJSIIEro yepe3 jJamrnouky, pasHa | = 0,5 4. =
O/1C ncrounuka € = 100 B, BHyTpenHee conpoTusiieHue I =1 Om, BHELIHEE

conpotusienue R =39 Om. Uemy paBHa MOIIIHOCTh JIAMIIOYKH?
OtBet:40 Br. L_D_.®.__




34. Tlpu cuie Toka | =5 A MarHUTHBIA OTOK Yepe3 MOMEPEUYHOE CEYCHHUE COJICHOU A PaBEH
0,05 B6. Uemy paBHa HHIYKTUBHOCTH COJICHOUA?
Otset:10 MIH.

35. ns ompeneneHWs] JUIMHBI BOJHBI CBETa HCIOJB30BAIM JUGPAKIMOHHYIO PEIIETKY C
nepuogom d = 0,01 MM 1 3KpaH, pacroyoKeHHbIN Ha pacctosiHun | = 2 M oT perrerku. PaccrosiHue
MEXAY LEHTPAJIbHBIM CBETJIBIM IIATHOM U COCEIHUM C HUM OKa3ajoch paBHbIM 10 cm. Uemy paBHa
JUTMHA BOJIHBI (IIPU pacyeTax NMPUHATH Sin a = -tga)?

Oter: 500 HM.
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