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1. ITACITOPT KOHTPOJIBHO- OIEHOYHBIX CPEACTB

OcBoenue cojepkanus y4eOHOU nUCIUIUINHBI PU3UKa 00ECIeUnBACT JI0CTHKEHHE
CTyACHTAMH JUCUUIIIMHAPHBIX (IpeIMeTHBIX) Pe3yJbTATOB 00y4eHHus,
permamentupoBanHbie PI'OC COO ¢ yuerom @I'OC CIIO no cneunansHocty 21.02.18
Obozawenue noie3nvixX UCKONAEMbIX
JUYHOCHHBIX:
® YyBCTBO TOPJOCTH M YBaXKEHUS K UCTOPUM U JOCTHKEHUSM OTCUECTBEHHOU (hu3mdeckoit
HAyKH; PU3NYECKH TPAMOTHOE MOBEICHUE B TPO(PECCHOHATLHOM JAESTEIHHOCTU U B OBITY TIPU
oOpalieHnu ¢ PU3NnYeCKUMH, MaTepruaIaMu U IpoLEeCcCaMu;
® TOTOBHOCTh K IPOJIOHKEHUIO 00pa30BaHUs M TOBBINIEHUS KBaTU(UKAIMA B U30paHHOM
npodeccruoHanbHOMN NI TeTbHOCTH
® yMEHHE HCIOJIb30BaTh JOCTIKCHHS COBPEMEHHOW (U3MUECKOW HAyKH M (PU3NYECKUX
TEXHOJIOTUW [IJIsl TOBBIMIEHUSI COOCTBEHHOI'O0 HWHTEJUICKTYyaJbHOTO Pa3BUTHS B BBHIOpaHHOU
npo¢eCCUOHANILHON JIEATEIbHOCTH;
MemanpeomMemHbix:
® UCIOJIb30BAaHUE PA3IUYHBIX BUJIOB I[103HABATEIILHONW JEATEIBHOCTH UM OCHOBHBIX
WHTEJUICKTYaJbHBIX oOmepanuii (MOCTaHOBKAa 3ajadyu, (pOpMyIUpOBaHUE TUIIOTE3, aHAIU3 U
CUHTE3, CpaBHEHHE, OOOOINECHHE, CHCTeMAaTH3allvs, BBISIBICHHE MPUYMHHO-CIEICTBEHHBIX
CBA3€H, MOMCK aHAJIOTOB, (POPMYJIHPOBAHUE BBIBOJOB) U PEIIECHUs MOCTABJICHHOMN 3a/1ayH,
NPUMEHEHUE OCHOBHBIX METOJOB IMO3HAHUS (HAOMIOJACHUE, HAYYHBIM HSKCHEPUMEHT) IS
U3YUYEHUS Pa3IMYHBIX CTOPOH (PU3UYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMU BO3HUKAET
HEO0OXOJIMMOCTb CTAJIKUBATHCS B MPO(ECCHOHAIBHOM cdepe;
® JCIOJIb30BaHUE PANIMYHBIX MCTOYHUKOB JUIsl TONydeHHsl (u3nueckod uHpopmaiuu,
YMEHHUE OLEHUTh €€ JOCTOBEPHOCTh JJISI JOCTHKEHHS XOpOIIMX pe3yJbTaTOoB B
npodeccruoHanbHOM cdepe;
npeomemmoix:
e c(hOpMUPOBAHHOCTH MPEACTABICHUNA O MecTe (PU3UKH B COBPEMEHHON Hay4dHOW KapTHUHE
MUpa; TOHUMaHWE poiau ¢GU3MKH B (QOpPMHUPOBAHUU Kpyro3opa U (YHKIIMOHATLHOMN
IPaMOTHOCTH Y€JIOBEKA ISl PEIIEHUs TPAKTUYECKUX 3a]1a4;
® BIAJICHUE OCHOBOIMOJATAMOMIMMH (DU3UICCKUMH TIOHSATHSIMHU, TCOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHUE (PU3HMUECKON 1 TEPMUHOIOTUEN U CUMBOJIUKON;
® BJAJEHHEC OCHOBHBIMM METOJaMU HAYYHOTO IIO3HAHUS, MCIOJb3yEeMbIMU B (DU3UKE:
HaOII0JIeHHEe, OINKMCaHue, W3MEpEeHHe, SKCIIEPUMEHT; yMeHHe oO0padaThiBaTh, OOBSCHITH
pe3ynbTaThl MPOBEAEHHBIX OMBITOB U JENIaTh BHIBOJIBI; TOTOBHOCTh U CTIOCOOHOCTH MMPUMEHSTh
METObI MO3HAHUS MPU PEUICHUH MPAKTUYECKUX 3a7aY;
e c(hOpMUPOBAHHOCTH YMEHHUS J1aBaTh KOJMYECTBEHHBIE OIEHKU W MPOBOJUTH PACUETHI 1O
buzndyeckum GhopmysiaM U YpaBHEHUSIM;
® BJIQ/ICHUE MMPABUIIAMU TEXHUKU O€30MaCHOCTH NP UCIIOJIb30BAHUU 000PYI0BAHUS;
e cpopMUPOBAHHOCTh COOCTBEHHOM MO3ULIMU MO OTHOLIEHUIO K (hu3nueckoil mHpopmanuwy,
MOJIy4aeMOM U3 pa3HbIX UCTOYHUKOB.
B pesynbTaTe ocBoeHus yueOHON AUCIUIUIMHBI DU3NUKa 00yyaroluecs J0JKHbBI 001a1aTh
npeaycmorpeHHbiMu OI'OC CIIO cneuunansHoct 21.02.18 Ob6ozauenue none3nwvix
UCKOnAemMbIX



o01MMU U TPO(PECCHOHATEHBIMU KOMIIETEHIIUSMM:

OK O0lI. BseiOupate cnocoObl pemnieHusi 3a1ad  Npo(ecCHOHATBHON  AESTeNIbHOCTH
MIPUMEHUTENBHO K PA3JIUYHBIM KOHTEKCTaM
OK 02. OcymiecTBiaTh MOUCK, aHAIU3 U MHTEPIPETAIni0 HHGOPMAIIHK, HEOOXOIUMOM s
BBITNIOJIHEHUSI 3a/1a4 POPECCUOHATBHOMN EATEeIbHOCTH
OK 03. [TnanupoBath U pean30BbIBaTh COOCTBEHHOE PO(PECCHOHATBHOE U IMYHOCTHOE
pa3BUTHE, IPEANPUHUMATEIIBCKYIO JIESITEIHHOCTH B TPOodeCCUOHANIBHOU cdepe,
MCITI0JI30BaTh 3HAHMSI 110 TPABOBOM M (PMHAHCOBOM IPAMOTHOCTH B PA3JIMYHBIX JKU3HEHHBIX
cutyauusx. [ImaHupoBarh U peann3oBbIBaTh COOCTBEHHOE MPOPECCUOHATIBHOE U
JUYHOCTHOE Pa3BUTHE
OK 04. DddexTrBHO B3auMOIeHCTBOBATh U pab0TaTh B KOJUICKTUBE U KOMAHJIC
OK 05. OcymecTBiATh YCTHYH0 W NHCBMEHHYK) KOMMYHHMKALIMIO HA TOCYJAapCTBEHHOM
s3bike Poccuiickoit depeparuu ¢ ydyeToM OCOOCHHOCTEH COIMAIbHOTO M KYJBTYPHOTO
KOHTEKCTa
OK 07. CopnelicTBOBaTh COXPAaHEHUIO OKpPYXKAIOWIEH Cpelbl, pecypcocOepekeHuIo,
NPUMEHATh 3HAHUA 00 K3MEHEHHMU KIuMaTa, MPUHIMIBI OepeXJIMBOTO MPOU3BOJACTBA,
3¢ ($EeKTUBHO IEWCTBOBATh B UPE3BBIYAMHBIX CUTYALIUAX

Y4eOHBIM IUTAaHOM MPEIyCMOTPEHa MPOMEKYTOUHAsl arTecTanus Mo y4deOHOMU
qucuuiuinHe @Pusuka B GopMe IK3aMeHa.

2. PE3YJIBTATBI OCBOEHHUS YUYEBHOM JUCIUATLTAHBI
KomiuiekcHasi mpoBepka pe3ylbTaTOB OCBOCHHS YYEOHOW AUCHUIUIMHBI DU3HKa U
JUHAMUKH  (OPMHUPOBAHUSA OOMIMX KOMIIETEHUUH OCYHIECTBISIETCS IOCPEACTBOM
BXOJHOTO, TEKYIIETO KOHTPOJIS U MMPOMEKYTOUHOM aTTECTALlUU.
KoHTpoJ1b M OLIeHKA Pe3y/IbTAaTOB OCBOCHHS Y4eOHOM JUCHMIIHHbI

Koabt 06mmx (OK) u Buabl gesiTeJibHOCTH DopMbl, METOIbI, CPEACTBA KOHTPOJISI
npogeccnonanbubix (IIK) o0y4yarouuxcs Texymmid IIpomeskyTounasn
KOMIIETEH MU KOHTPOJIb! arrecTanms
OK 03 Bsenenue .Tecr, OK3aMeH
OK 04 MPAKTHYECKOE

3aHATUC

Pazpgen 1. Mexaunka

OK 01 . Tecr, OK3aMeH -
OK 02 MPAKTHYECKOE

OK 03 3aHATHE

OK 04

Paznen 2.MonekynsipHas
(bPIBI/IKa U TCPMOJJMHAMUKA

OK 01 Tecr, Ox3aMeH
OK 02 MPAKTHYECKOE
OK 03 3aHATHE
OK 04
Paznen 3.

! VxasbiBatorcs Brpt TEKYIIEro KOHTPOJIS: BBOAHBIA KOHTPOJIb, KOHTPOJIbHAS pad0Ta, YCTHBIN ONPOC, TECTUPOBAHHE, TPAKTUUECKHE
(;rabopatopHbI€) 3aHATHA U 1P.
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DJIeKTpOAMHAMUKA

OK 01 Tecr, OK3aMeH
OK 02 MPAKTHYECKOE
OK 03 3aHATHE
OK 04
Pasnen 4.
Konebanus 1 BOJIHBI
OK 01 Tecr, Ok3aMeH
OK 02 MIPAKTHYECKOE
OK 03 3aHITHE
OK 04
Pazmen 5.
OnTuka
OK 01 Tecr, OK3aMcH
OK 02 MPAKTHYECKOE
OK 03 3aHATUC
OK 04
Paspen 6. KBantoBsasa
¢duznka
OK 01 Tecr, OK3aMcH
OK 02 MPAKTHYECKOE
OK 03 3aHATHE
OK 04
Paznen 7. Crpoenue
BCEJICHHOU
OK 01 Tecr, OK3aMeH
OK 02 MIPAKTHYECKOE
OK 03 3aHATHE
OK 04

3. POPMbI U METOAbI OHEHUBAHUSA

dopMbl TEKYIIEro KOHTPOJISI COOTBETCTBYIOT paboyel mporpaMme JUCIUILIMHBI U
miaHaM (TEXHOJIOTMYECKUM KapTaM) y4eOHBIX 3aHATHUH MO YKa3aHHOMY pasneny, Teme. OnHoun
u3 (HopM BXOAHOTO W TEKYIIEr0 KOHTPOJIS, IO3BOJISAIONICH BBISIBUTH YMEHUS TPUMEHSTH
MOJTyYCHHbIE 3HAHWS HAa TPAKTHKE SBIAIOTCS NPaKTHYeCKHe 3aHATHA. Tarke dopmamu
TEKYIIET0 KOHTPOJIS SBJISIOTCA: TECTUPOBAHKE, YCTHBIN OMpoc, paboTa ¢ TEKCTOM, BHITIOJTHEHUE
YIIPAXXHEHUU U T.J.

DopMON MPOMEKYTOYHOM ATTECTALUM SBJISCTCS SK3aMEH

4. KOHTPOJIBHO-ONEHOYHBIE CPEACTBA JIAA NIPOBEJAEHUWA BXOJAHOT'O

KOHTPOJIA
CucTtema olleHUBaHUs PE3YJbTaTOB BXOJIHOT'O KOHTPOJIsS
KommuecTBO 13-12 11-8 7-4 3-1
0ayIoB
OIl€HKa 5 4 3 2

3aganusa BXOJIHOI'0O KOHTPOJIA




1)Pagnyc-BekTOop — 3T0...:

a)HampaBJICHHBIA OTPE30K

0)HanpajaeHHbId OTPE30K OT Hayana KOOPAUHAT

B)TPACKTOPHUS

2)Crkagasp —3710...:

a)I0JIOKUTENIbHAS U OTPULIATENIbHAS BEJIMYMHA

0)TOJIBKO TMOJI0KUTEIbHAS BETNIMHA

B)TOJILKO OTpHIIATENIbHASI BEJIMUKHA

3)MoayJasb — 310...:

a)OTPHULIATEIHLHOE U MOJIOKUTEIBHOE 3HAUCHHE

0)TOJIBKO TOJIOKUTEILHOE 3HAYCHUE

B)TOJIbKO OTPUIATEIBHOE 3HAUCHUE

4)Koraa ynager Kamjis ¢ moroJka?

a)Huxorma

0)Korna cuiia npuTsKeHus: CTaHeT O0JIbIIIe, YEM CUJIa HATSHKEHUSI KaIulu
B)Korzaa o6e cuiibl OyayT paBHbI

5)3a 2 yaca aBTromo0uJIb poeaet 120 km. YUemy paBHa CKOPOCTh?
6)Kakum npudopoM u3MepsioT cuiy ?

a)MaHOMETPOM

0)CeKTpOMETPOM

B)JAMHAMOMETPOM

7)As1 ocyniecTBICHUS B MPOBOAHUKE IEKTPHYECKOI0 TOKA HEO0OX0AMMO HAJTHYHe:
a)CBOOOHBIX 3aPSKEHHBIX YACTHI]

0)3JIEKTPHIECKOTO OIS

B)CBOOOHBIX 3apsiKEHHBIX YACTHIL M JIEKTPUUYECKOTO MOJIs

8)Uto Takoe Om?

a)eIMHMIIA CONTPOTUBIICHHUS

0)eauHUIIA TOKA

B)EJIMHUIIA HATIPSAKEHUS

9)4T0 TaKkoe cKOpoCcTh?

a)epeMelieHue

0)0bICTpOTA

B)OBICTPOTA MEPEMEIICHUS

10)Pa3HocTh NOTEHIIMATIOB — 3TO...:

a)zapsj

0)HEprus

B)HAIpPSHKEHUE

11)Hanpsizkenne 3jieKTpudeckoii cetu paBHo 220 BoabT. Tok 0,5 A.HajiiTu
CONPOTHUBJICHHUE.

12)Kamens Opocusiu ¢ o0pbiBa. Paccuurars cuily TAKeCTH, ecyid Macca kamusa 200 rp.
13)HacroTa KkoJie0aHus HANIPSIZKEHUS B dJIeKTprU4ecKoi cetu pasHa 50 I'u. Onpeageaurs
Nepuoj KoJIeOaHuil.

OTBETDI:
1-b 11-4400m
2-A 12-2H
3-b 13-0,02¢

4-B



5-60xm/u
6-B

7-B

8-A

9-B

10-B

5. KOHTPOJIBHO - OHEHOYHBIE CPEJACTBA JJIs TEKYHIEI'O KOHTPOJIA



Pa3zgen 1. Mexanuka

Tecr 1
CucremMa OlIeHUBaHUS TEKYIIErO KOHTPOJIS
«5» -90-100 %, «4» - 70-89 %, «3» - 50-69 %, «2» - 49- HIKE

Tema 1.1 OcHOBBLI KUHEMATUKU



BapuanT 1

1. JIBa JBDKHHKA, HAaXOIsCh IPYyr OT Apyra Ha paccrosHuu 140 wm,
IBIDKYTCSL HaBCTpedy Apyr apyry. OAuH M3 HHUX, UMes Ha- YaJbHYIO
CKOPOCTH 5 M/C, MIOJTHUMAETCS B TOPY paBHO3aMeJIeH- HO ¢ yckopeHueM 0,1

M/c2. Hpyroii, uMesi Ha4aIbHYIO CKOPOCTh 1 M/C, CITyCKaeTcsl C TOpBI C

yckopenuem 0,2 m/c2.

a) Uepes Kakoe BpeMsI CKOPOCTH JBDKHUKOB CTaHYT PaBHBIMU?

0) C Kakoil CKOPOCTHIO IBUKETCS BTOPOI JIBDKHUK OTHOCHU- TEJIBHO
IIEPBOrO B 3TOT MOMEHT BPEMEHHU?

B) Onpenenure BpemMsa U MECTO BCTPEUHU JIBDKHUKOB.

2. C Bepronera, JETSIIET0 TOPU3OHTAILHO Ha BbIcOTe 320 M cO
ckopocThio 50 M/c, cOpolIeH Ipy3.

a) CKoJIbKO BpeMeHHU OyzeT namath rpy3? (ConpoTHUBIICHHEM BO3IyXa
npeHebpedn. )

0) Kakoe paccTostHre MpoJeTUT rpy3 M0 FOPU30HTAIN 32 BpeMsl ITageHus ?
B) C KaKkoil CKOpPOCTBHIO I'py3 yIaJeT Ha 3eMITIO?

3. Ha cranke cBepusaT oTrBepcTre nuamerpoM 20 MM IIpH CKO- POCTH
BHEITHUX To4Yek cBepia 0,4 m/c.

a) Onpenenure LEHTPOCTPEMHUTENBHOE YCKOPEHUE BHEIIHMX TOYEK CBEpJia U
YKaXXUTe HaIpaBJIeHUA BEKTOPOB MTHOBEHHOM CKOpOCTH 15§
HEHTPOCTPEMUTCIIBHOT'O YCKOPCHHU.

0) Onpenenure yIriIOBYIO CKOPOCTh BpaIllEHUs CBEpJIA.

B) CKOJBKO BpemMeHH mnoTpedyercs, YTOOBl MHPOCBEPIIUTH OT- BEPCTHE

riryounaou 150 mm ripu mogadge 0,5 Mm Ha ourH 060pOT CBepa?

1. I[Ba aBTOMOOMIISL BBIILIH CO CTOSIHKU OJHOBPEMEHHO C YCKO- PCHUAMU

0,8 10,6 m/c2 B MPOTUBOIIOJIOKHBIX HampaBJIEHUSIX. 6

a) Uemy paBHBI CKOPOCTH aBTOMOOMIEH yepe3 20 ¢ rocie Havaiia
JBH>KCHHUS?

0) C KaKoi CKOPOCTHIO IBUKETCS IEPBBIF aBTOMOOMIIb OTHO- CUTEIBLHO
BTOPOTO B 3TOT MOMEHT BpeMeHHU?

B) Uepes Kakoe BpeMsl IOCIIE BBIX01a CO CTOSIHKH IEPBbIM

aBTOMOOWIIb IPOMAET paccTosiHue, Ha 250 M Gosbliee, 4eM BTOPOt?

2. W3 nylwKu DOpOU3BENEH BBICTpEN MNOA yrjioM 45° K TOpPU30HTY.
Haganrsnast ckopocts cHapsaa 400 m/c.

a) Uepes kakoe BpeMs CHapsiJ OyJeT HAaXOAUTHCS B HAUBBIC- IIICH TOYKE
nosiera? (CompoTHUBICHUEM BO3/lyXa MpeHEeOpeys. )

0) Ha xakyro MakcHUMaJbHYIO BBICOTY IOJHUMETCS CHapsia npu nonere? Yemy
paBHa JaIbHOCTH MOJieTa cHapsaa?
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B) Kak usMeHuTcs n1ajgbHOCTh MOJIETa CHAapsi/ia, €CIU Bbl- CTPEN
MPOU3BECTH oA yrioM 60° K TOpU30HTY?

3. Jlebenka, paguyc 6apabaHa KOTOPOU 8 CM, TIOMHUMAET TPY3

co ckopocThio 40 cMm/c.

a) OnpenenuTe UEHTPOCTPEMUTEIFHOE YCKOPEHHE BHEUIHUX TOuYeK OapabaHa
W YKaXUTe  HampaBJieHHS  BEKTOPOB  MTHOBEHHOH  CKOPOCTH U
IIEHTPOCTPEMHUTEIIHHOTO YCKOPEHHSI.

0) C xaKoi yriioBoii CKOpOCThIO Bparaercs bapadamn?

B) CKOJIbKO 000pOTOB cieliaeT OapabaH JICOS/IKH IIPH MOIb- EME Tpy3a Ha
BBICOTY 16

Tecr 2

Tema 1.2 OcHOBBI JMHAMHKHU

l. Ha pucynke nokasaHnsl CHIIbl, JEHCTBYIOIINAE HA

2. MaTepHUaIbHYI0 TOUKy. Onpenenure Moayib

3. PaBHOJICHCTBYIOIICH CHITBI (B 3aJaHHOM MaciiTaoe).
4. (OTBer maiiTe B HBIOTOHAX M OKPYTJIUTE JI0 IECATHIX. )

2.Ha neBoM pUCYHKE IIPEICTaBIEHBI BEKTOPBI CKOPOCTH U yCKOPEHUS
Tena. Kakol U3 4eThIpEX BEKTOPOB Ha IIPABOM PUCYHKE YKa3bIBa€T

HANpPABJIEHNUE BEKTOPA PABHOJCHCTBYIOIIEH BCEX CUJI, IEMCTBYIOLIUX H
a 3To Teno?
a 3 2

3. Ilox nevictBuem cuisl 3 H npyskuHa yuiMHHAIAach Ha 4 cM, a IOJ
nericteueM cuiibl 6 H- Ha 8 cMm. Uemy paBeH MOAYJb CHIIBI, TTOJT
JENCTBUEM KOTOPOH YJUIMHEHUE NIPYKUHBI COCTaBUIIO 6 cM?

4. ABTOMOOMJIb BBITIONHSET MTOBOPOT, ABUTASICH TIO CKOJICKOM JTOPOTE C
MIOCTOSIHHOW CKOPOCThIO 20 E MuHNMaJIbHO BO3MOKHBIN pasinyc

noBopoTa B 3TUX ycnoBusax 90 M. Uemy paBeH k03P PUIMEHT TpeHUs
KoJIEC 0 Jopory?

5. Kocmuueckuil kopabiib ABUKETCS 1O KPYrOBOI opOUTe BOKPYT
3emun.Ha BoicoTe 250 KM OT OBEPXHOCTHU 3€MJIH I1EpBast
KOCMHYECKasi CKOPOCTh Kopalbiisi paBHa 7,9 km/c. B pesynbpraTe
nepexojia ¢ OJJHON KPYyroBoil opOUTHI Ha APYTYIO (Ha BEICOTY 250 KM)
nepBasi KOCMUYecKasi CKOpOCTb CTajia paBHOU 7,74 xm/c.
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Kak u3MeHstoTCs B pe3yibTaTe dTOro Mmepexoa eHTPOCTPEMUTETHHOE
(HOpManpHOE) YCKOpEHHUE Kopabiis 1 mepro 1 0OparieHus: BOKPYyT
3emn?
Jnst KaKA0M BETMYMHBI OMPEICIIUTE COOTBETCTBYIOIINI XapakTep
€€ U3MEHEHMUS:

1) yBenmnumiace; 2) yMEHBIIUIACH; 3) He
WU3MCHUJIACH.
3anummre B Ta0auIly BeIOpaHHbIC UGB PBI U KaXA0H Pu3nyeckon
Bean4IuHBL. [{HdpPBI B OTBETE MOTYT MOBTOPSTHCS.

LlenTpocTpeMuTEILHOE [Tepuona oOpameHust BOKpyT 3eMin
(HOpMaJIbHOE) YCKOpPEHUE

6.Teno maccoit m=1 kr Bucut Ha HUTH. [lepeOpomeHHOHi yepe3 010K
(cM. puc.) ¥ IPUBSI3aHHOM K Te1y M= 2 Kr, KOTOPOE JISKUT Ha
TOPU30HTAIILHOM IIOBEPXHOCTH cTOoJIa. Haliqure Moy yckopeHus
TeJ1, €clIM KO3 GUIMEHT TPEHU MEXy TEJIOM Ha CTOJIE U
IOBEPXHOCTHIO cToJa paseH 0,4.

M

Bapuant 2
1. Teno maccoii 2 kr aBwxkercs BAodb ocu Ox. Ha pucynke npencrasieH
rpaduK 3aBUCUMOCTH TMPOCKIIUH CKOPOCTH Vx 3TOTO Tella OT BpPEMEHW t.
Yemy paBeH MOAyJib MpoeKUuu cuibl Fx, NeHCTByIOIIEd Ha 3TO TENO B
TedeHue nepBoi cekyHabl? (OTBET JaiiTe B HbIOTOHAX. )

2.Eqununy pameprnoctu cuiibl H B cucteMe CHU MOKHO BBIpa3uTh 4epes
OCHOBHBIE €TUHUIIBI CUCTEMBI CJICTYIOIIUM 00pa3oMm:

-
=

L s KT - M KT - C
1) kr-m" - c; 2)ET-M- G 3)—; 4)——
c? M
3. Ha nomy nudrra, pa3roHsIOmerocs: BBEpX ¢ MOCTOSHHBIM
2
a=1wm/c, y
YCKOpEHHEM JEXHUT rpy3 Maccoil 5 kr. Kakos Bec 3Toro

rpy3a? OTBeT BbIpa3uTe B HbIOTOHAX.
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4.C kakoi HanOOIbIIEH CKOPOCTHIO MOKET JIBUTATHCS aBTOMOOMIIB 110
TOPU30HTAIILHOU IOPOTe HAa MOBOPOTE € paauycom 3akpyrienus 100 m,
YTOOBI €T0 HE 3aHEeCN0, e KodppuuueHT TpeHus paseH 0,47
5. Bpycok CKOJIB3UT BHU3 110 HAKJIOHHOM IJIOCKOCTH 6€3 TpeHwus. UTo
MPOUCXOIUT MPH 3TOM C €r0 CKOPOCTHIO, CHIION peakiuy HaKJIOHHOMN
IJIOCKOCTH?
st KaK 01 BEJTMYMHBI ONIPEIEIINTE COOTBETCTBYIOLIUI XapakTep €€
M3MEHEHHUSI:

1) yBeanumiach; 2) yMeHbIIWJIACH; 3) He
H3MEHUJIACh.
3anuimuTe B TA0NHIY BRIOpaHHbBIE ITUQPHI IS KAk I0H GU3NICCKOM
BeanuuHbl. [{udpel B 0TBETE MOTYT MOBTOPSTHCS.

Ckopoctb Cuna peakuuu HAKJIOHHOMN
IUIOCKOCTH

6.Teno maccoit mi=1,2 Kr ABUXKETCS BBEPX 110 HAKJIOHHOM IJIOCKOCTH
IO/ IEWCTBUEM CBSI3aHHOT'O C HUM HEBECOMOU HEPACTS)KUMON HUTBIO
rpy3a Maccoil mp=2 Kr, KaK Moka3aHo Ha pucyHke. Koaddunuent
TpeHus Tena o mwiockocts 0,1. Yron Haknona miockoctu 30°.
Onpenenure yCKOpEHUE, C KOTOPBIM JBUXKETCS TEJIO, U CHITY
HaTsDKeHUs HUTHU. biiok HeBecoM U Bpaiiaercs 6e3 TpeHusl.

N\ a
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Tema 1.3 3aK0HBI COXpaHEHUA
Tecr 3

Bapuanr 1
1. TIlyns maccoii 10 T, jersmias TOPU3OHTAIBHO CO CKOPOCTHIO 347 wm/c,
MONaAaeT B CBOOOJHO MOJBELICHHBIN HA HUTH HEOOJb- IION SAIIHMK C HECKOM
Maccoi 2 KT M 3aCTPEBaET B HEM.
a) Ompenennurte CKOPOCTh SIIIMKAa B MOMEHT IOMAaJaHusl BHETO IyJIu.
0) Kakyro sHepruio mpuoOpeiia CUCTeMa SIIMHK ¢ MeCKOM — ITYJIS TOCIIE
B3aMMOJIEHCTBHS ITyJIU C SITUKOM?
B) Ha kakoil MakcUMalbHBIM yTOJl OT MEPBOHAYAIBHOI'O IIO- JIOXKEHUS
OTKJIOHHMTCSI HUTh, Ha KOTOPOH MOABELIEH AWK, MOCJE MOMaJaHUus B HEro
mynu? nuHa Hute 1 M.
2. TlogpemHBINl KpaH paBHOMEpPHO NOJHUMaeT TpPy3 Maccold 2 T Ha
BBICOTY 15 M.
a) Kakyro paboTy MpPOTHUB CHJIBI TSHKECTH COBEpIIaeT KpaH?
0) Uemy pasen KII/I xpana, eciim Bpemst mogpeMa rpy3a 1| MUH, a MOIITHOCTD
anexTpoaBurareis 6,25 kBt?
B) Ilpu Kkakoif MOIIHOCTH DJIEKTPOJABHUTATENs KpaHa BO3MO- KEH
PaBHOYCKOPEHHBIH MOJBEM TOTO JK€ TPy3a U3 COCTOSTHUS T0- KOS Ha BeIcoTy 20
M 3a 1o xe Bpema?(KII/] kpana cuutaTe HeU3- MEHHBIM. )
3. Tpyba wmaccoit 2,1 T um anuHOH 16 M JEXUT Ha ABYX OIOpax,
pACIIOJIOKEHHBIX Ha PACCTOAHUAX 4 U 2 M OT €€ KOHIIOB.
a) M3o0pasute cuibl, JedCTBYIOMKE Ha TPpyOy, ONpEAEeNTE TUIEUH dTUX CHJI
OTHOCHUTEJILHO TOYKH KacaHHs TPyOBbl C MPaBOW OMOPOH M 3alHIINTE yCIOBHS
paBHOBECHSI TPYOBI.
0) Uemy paBHa criia JaBJICHUS TPYOBI Ha JIEBYIO OMOPY?
B) Kakyio cuny HeoOXoIMMO MPWIIOKUTH K MPaBOMY KOHILY TPYOBI, YTOOBI

HEHHO,Z[HS[TL ero?
0,

1. Ilyns maccoit 10 T, neTsimas Topu- 30HTaIBHO co ckopocThio 500 Mm/c, mo-

MmajgaeT B AIIMK C IEeCKOM Maccoi 2,49 Ki7 Uy TaJIbHOU
TTIOBEPXHOCTH, M 3aCTPEBACT B HEM. —
a) Uemy paBHA CKOPOCTD SIIUKA B MOMCHT T/ LLLLL Ll 7L

0) SlmuK cKkperieH Npy>KMHOM ¢ BEpTUKaJIbHOMN CTEHKOI.

UYeMy paBHaA >KECTKOCTh MpPYXHHBI, €CIH OHAa CXKajlaCh Ha 5 CM TMO- cJje
nornaganus B AmMUK nyiau? (TpeHnem Mexnay SIIUKOM U TO0- BEPXHOCTHIO
npeneOpeys. )

B) Ha ckonbko cxanack Obl Ipy>kuHa, €ciii ObI KO3 PUIM- EHT TPEHUS MEXKIY
SIIIIAKOM ¥ TIOBEPXHOCTHIO ObLT paBeH 0,37

2.  MomHocTe ABUraTeNs NoAbeMHOro kpasna 4,4 kBT.
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a) OnpenenuTte MOJE3HYIO paboTy, KOTOPYIO COBEpIIAeT ABUTATENIb KpaHa 3a
0,5 mun, ecau KITJ[ xpana 80%.
0) Onpenenure Maccy rpysa, KOTOPbIii MOXXHO PaBHOMEPHO IOJHSTH Ha
BBICOTY 12 M 3a 3TO K€ BpeMs.
B) IIpu xaxom KIIJ] kpaHa BO3MOXEH paBHOYCKOPEHHBII MOABEM TIpy3a
Maccoil | T M3 COCTOSIHUSI TMOKOS Ha Ty € BBICOTY 3a TO JX€ Bpems?
(MoOIHOCTE MBUTATEIS KpaHa CUATATh HEU3- MECHHOM. )
3. K Oanke maccoit 200 kr 1 IIUHOW 5 M moJBemIeH rpy3 Mac- coit 250
KI' Ha pacCTOSIHUM 3 M OT JIEBOr'O KOHIA. bajka CBOMMHU KOHIIaMH JIC)KUT Ha
oropax.
a) Mzo0pasute cuiibl, NEUCTBYIOMMNE HA OalKy, OTPEACNIUTE IJI€YN 3THX CHI
OTHOCHTENILHO TOYKH KacaHwsl OajK{ C JIEBOH OMOPOW W 3alULIUTE YCIOBUS
paBHOBecHsI OaKH.
0) OnpenenuTe CUIIy peakiuy IpaBoil OMOPHI.
B) Kakyio cuiny HeoO0XoauMo NPHIOXKHTH K JEBOMY KOHIy Oajku, 4YTOOBI
MPUIOIHATH €T0?
Pa3nen 2 MosiekyJisipHasi (pM3UKa U TEPMOIUHAMHAKA

Tema 2.1
OCHOBBI MOJIEKYJISIPHO
- KHHETHYeCKO Teopun
Tect 4
1. B ompite lltepHa nns onpeneneHUss CKOPOCTH ABHXKEHHUS aTOMOB
HCHOJB3yEeTCsl IUJIATMHOBasl IPOBOJIOKA, IOKpbHITass ce- pebpom. Ilpu
HarpeBaHUH IPOBOJIOKH JICKTPHUIECKHUM TOKOM ce- peOpo muchapsieTcs.
a) Onpenenure Maccy aroma cepeopa.
0) Ilouemy B onbiTe llITepHa Ha MOBEPXHOCTH BHEIIHETO Bpa- IIAIOMIETOCS
LWJIMHIPA aTOMBI cepedpa ocenaroT CJI0E€M HEOIU- HaKOBOM TOJIIUHBI?
B) Ompenenure CKOpPOCTh OOJIBIIEH YacTH aTOMOB cepedpa, eciii IpH
4acTOTE BpallleHUs UMIMHIPOB 50 00/c cMemeHne Mo- JOCKH COCTaBUIIO 6
MM. Panuyc BHemHero nunusapa 10,5 cMm, BHyTpeHHero nuiaueapa 1 cm.
2. B TOHKOCTEHHOM PE3WHOBOM IIape COACPKUTCS BO3MYX Mac- COM 5 T
pu temmnepatype 27 °C u armochepHOM JaBICHUN 103 Tla.
a) Ompenennre 00beM 1Iapa. (MosapHYIO MacCcy BO3IyXa
NPUHATH paBHOT 29 - 1073 kr/Moub.)
0) [Ipu morpyxeHnn mapa B BOXy, TemmepaTypa kotopoit 7 °C, ero o0bem
yMmeHbImmicsa Ha 2,3 1. Onpenenure JaBicHUE BO3ayxa B mape. (YOpyrocrsio
pe3uHbI peHeOpeys.)
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B) CKOJIBKO MOJIEKYyJ Ta3a yJapuTCs O €AUHUIy BHYTpPEHHEH MOBEPXHOCTH
mapa (1 M2) 3a 1 ¢ BaTOM cirydae?

3. C uaeajpHBIM ra3oM ObLI MPOU3BEIACH MPOILIECC, M300paKEHHBIN Ha
pucyHke. Mac- ca rasza mocTOsIHHA.
a) HazoBuTe mpoiieccol, IPOUCXOISIINE C UACATBHBIM ra30M.
0) M3o6pasuTe rpaduaecku 3TH MIPO- IECCH B KOOpAUHATaxX p, 7.
0
rA
3e « o2
4 A
°]
I'/
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B) M300pa3ure rpaduueckn 3aBUCUMOCTb IIJIOTHOCTH HJIe- aIbHOIO Ia3a oOT

TEMIIEPATYPHI JUISI ITHX MPOIIECCOB.
Bapuaat 2

1. TIleppen HaOmoman OECHOPSAOYHOC JBUKEHHE B3BCIICHHBIX YaCTHIL
TYMMUTYTa B KUAKOCTH.

a) UeMm 00ycCIOBJIICHO ABM)XEHHME YacCTHUIl TYMMHUIyTa M IOYEMY 3aMETHEE
JIBIDKEHUE MEITKUX YacTHIl?

0) CKOJTbKO MOJIEKYJI COACPIKUTCS B OpOYyHOBCKOH yacTtulle B onbiTe [leppena,

€cJIM Macca 4JacTulsl 8,5 - 10715 I, a OTHOCHU- Te€JIbHas MOJIEKYJISIpHas Macca
rymmuryTa 3207

B) Bo ckonbko pa3 pasnuuaroTcs cpeHue KBaApaTUYHbIE

CKOPOCTH YaCTHI] TYMMHUTYTa H MOJIEKYJ BOJBI, B KOTOPOW OHH B3BEIICHBI?

2. Cocyn o6bpemom 20 J1 HANTOJIHUIIM a30TOM, Macca KOToporo 45 r, mpu
temrmepatype 27 °C.

a) OnpexnenuTe gaBlIEHUE ra3a B COCy/e.

0) Kakum OyJzieT maBieHHeE, €CIIU B 3TOT COCY IOOABUTH KH- CIIOPOJT MaCCOH
32 r? TemnepaTyphl ra30B OJTUHAKOBBI U TTOCTO- STHHBI.

B) Kakyro uyacte cMmecn HeEOOXOOMMO BBIIIYCTUTh H3 COCYHd, YTOOBI
JTaBIIEHWE B HEM YMEHBIIWIOCH J10 aTtMmochepHoro? Tem- meparypa mipH
3TOM moHmxkaeTcst Ha 10 K.

3. C upeanbHBIM ra3oM OBUI MPOU3BEAEH MpoIlecc, N300paKeHHBIH Ha
pucyHke. Mac- ca ra3a IoCTOsIHHA.

a) HazoBuTte npoueccel, HpOUCXOAAIINE C UACATBHBIM [a30M.

0) M300pa3uTte rpaduyecku 3T Ipo- ecchl B koopauHarax V, T.

B) U300pa3ure rpaduyeckn 3aBucu- O
MOCTB IUIOTHOCTH HACAIBLHOTO ra3a OT TEMIEPATyphl JUIsl 3TUX POIECCOB.
rA
.Tema 2.2
3e » o]
vy Y
°2

"/
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TepmoanHamuka
Tect 5
1. Ta3, comepxanuiics B COCyJe IOJ MHOPIIHEM, PaCHIUPHUIICA HU300apHO
TIpH TaBJICHUU 2 - 107 Ia ot 06bema V1 =15 1 no 00b6- ema Vo = 257.

a) Onpenenure paboTy, KOTOPYIO COBEPIIMI ra3 IIPH PaCIIIH-
penun. U3o00pa3ure >TOT Tipouecc rpaduueckd B KOOpAWHATax p, V u
JTaliTe reOMETPUIECKOE NCTOJIKOBAaHUE COBEPIIIEHHON padoTe.
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0) Kakoe KoOIMYECTBO TEIUIOTHI OBLIO COOOIICHO Ta3y, €CIU ero
BHYTPEHHSISL DHEPTHUSl MPU PACHIMPEHUU yBenuuuiack Ha 1 xJ[x?
B) Ha ckonbko n3MeHunace TeMneparypa rasa, eciu ero macca 30 r?
2. B amromunueBoil kacTtproje maccoi 0,3 Kr HaXoAWUTCS BOJla Maccou
0,5 kxr u nex maccoit 90 r mpu Temneparype 0°C.
a) Kakoe KoJmmuecTBO TemI0Thl HOTPEOYyeTC s, 4TOOKI IOBECTH
COZIEPXKUMOE KaCTPIOIU 10 KUTICHUS ?
0) Kakoe KoIM4ecTBO TEIUIOTHI MOCTYMAJIO K KACTPIOJIE B €AMHUILY BPEMEHH U
Kakasi 4acTh TeIia HE HCIIOIh30Baach, €CIU HarpeBaHue nnuiaoch 10 mun?
MomtHocts HarpeBatens 800 Br.
B) Kakas wacTh BOJBI BEIKWIIHT, €CIIM HarpeBaHHWE TPOBOJUTH B 2 pasa
JoabIe?
3. TemnnoBas MammHa, paborarorias mo HUKITy KapHO, 32 OIWH ITUKII
coBepIaet padbory, paBHYO 2,5 kJ[)K, 1 OTHAeT XOJOIMIb- HUKY KOJHMYIECTBO
TeIIOTHI, paBHoOe 2,5 kXK.
a) Onpenenute KII/ TennoBoil MaliuHbL.
0) Uemy paBHa TeMmIlepaTypa HarpeBartes, €Clii TeMIlepaTy- pa X0J0IUILHUKA
17 °C?
B) Kakoe TOIinBo McHoib30BaaoCch B TEIIOBOM MaIlluHE,
€cJIu 3a 0JIUH Uk cropano 0,12 r ronnusa?
/. Ta3 mepexogur wu3 coctoia- HUsS [ B cocTossHHME 3 uepes
IPOMEXYTOYHOE COCTOSTHHE 2. p, 107 TIa,
a) Onpenenute padboTy, KO- TOPYIO COBEpIIaE raz,
0) Kak m3MeHusIach BHYT- peHHsISI SHeprus Baga, ecimremMy ObLTO COOOIIEHO
KOJIMYECT- BO TEIUIOTHI, paBHOE S KJ[XK? A
B) Ha CckolbKO M Kak U3MEHUJIACh TeMIIEpaTypa{0JIHPATOM- HOTO T'a3a, B3STOTO
B KonnuecTBe 0,8 MOJIB?
2. B xonogunbHUKE W3 BOJBI, TeMIIepaTypa Kd’fo%oﬁ 2k ’OLO 1'[8[ JIyYUIIN
nen maccoit 200 r npu Temneparype —5 °C.
a) Kakoe KOJIM4eCcTBO TEINIOTHI OBLIO OTJIAHO BOJAOH M JIbJIOM?
0) CKOIBKO BpEMEHHM 3aTpaueHO Ha IMOJY4YCHHUE JIbJA, €CIU MOIIHOCTD
xojnoaunbHuka 60 BT, a KOJIWYECTBO TEIUIOTHI, BBIACIUBIICHCS IIpH
MTOJTyY€HHUH JIbJa COCTABIIAET
10% OT KONIMYECTBA SHEPTUHU, TOTPEOICHHON XOJIOUILHUKOM ?
B) Kakoe konudecTBo Teruiorsl ' OBUIO OTAAHO XOJOJHIBHU- KOM BO3IYXY B
KOMHAaTe 32 3TO K€ BpeMs?
Termno€MKOCThIO XOJIOIUIIBHUKA PEHEOPEUb.
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3. Temmeparypa HarpeBarens HAealbHON TermiuoBoi mammubl 227 °C, a

TeMmnepaTypa xononuiabHuka 47 °C.
a) Uemy pasen KI1/] TeruioBoi MamuHb1?
0) Onpenenute paboTy, COBEpIIAEMYIO TETUIOBOM MAaIlIMHOU 3a
OAWH LHKJ, €CIM XOJOAWIBHHUKY COOOIIaeTCcsi KOJIUYECTBO Te-
I0THI, paBHOE 1,5 KJ[x.

B) Ormnpenenure MacCcy yCIOBHOIO  TOIUIMBA, KOTOPOE
HEOO0XO0AUMO CHKeUb ISl COBEPIICHHUS TAKOMH K€ PabOoThI.

Tect 6

BapuasTt 1
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Tema 2.3 ArperatHblie COCTOSIHUS BellleCTBA U
(pa3zoBble
nepexoabl

1. B xomHare o6beMoM 50 M3 npu temrneparype 20 °C oTHOCH- TelbHas
BIIQXKHOCTH Bo3Ayxa paBHa 40%. 13

a) Omnpegenure AaBIICHUE BOJISHOTO Napa, COIEPIKAIIETOCs] B BO3AyXe
0) Uemy paBHa Macca BOASHOI'O ITapa B KOMHarte?
B) CKOJBKO BOJIBI JOJDKHO €I1I€ HCTIAPUTHCS, YTOOBI OTHOCH- TEIbHAs
BJIQYKHOCTh yBeauumiach B 1,5 paza?
2. IITap, U3roToOBIECHHBIA W3 MOHOKPHCTAJLJIA, IPU HAIPEBAHUU MOJKET
W3MEHUTh HE TOJIBKO CBOM 00beM, HO U (hOopMYy.
a) OOBsICHUTE, TOYEMY 3TO MOKET IPOU30OHTH.
0) Cy1iecTBYIOT JI B IPUPOJEC MOHOKPHUCTAILTBIIIIAPOOOpa3- HOU HopMBI?
OTBet o0oCHYyiiTE.
B) B0o3MOXHO 71 pu HarpeBaHWU U3MeHeHue (OpPMEI I11apa,
W3TOTOBJICHHOTO U3 cTaimu? OTBET 00OCHYHTE.
1.B moxBane npu Temneparype 7 °C oTHOCUTEIbHAS BlIaXK- HOCTh
Bo3nyxa paBHa 100%.a) Onpenenure naBiieHre BOASIHOTO mHapa,
coJieprKalerocsi B BO3ayxe
0) Uemy paBHA Macca BOIBI, COASPIKAIICHCS B KAXKIOM Ky- OMIECKOM
MeTpe Bo3ayxa?
B) CKOJIBKO BOJIBI BBIJICIUTCS B BUJIE POCHI IIPH MOHWKEHUHU TEMIIEPATyPBI
Bo3ayxa Ha 2 °C? O0bem

noasaiia 20 M.
2.Pa3bmmm Kycodek CcTekjia U KPYMHBIH KyCOK MOBapeHHOH
conu. OCKOJIKH CTEKJIa B OTIIMYHE OT TOBAPECHHOM COJIM OKa3a- JIUCH
HEeMPaBUILHOU (DOPMBEL.
a) [Touemy HabmrOHaEeTCS TaKkoe pazauane?
0) [Touemy B TaOyHIe TEMIIEPATYP IJIABJICHUS PA3JIMYHBIX BEIISCTB HET
TeMIIepaTyphl [IaBJICHUS cTeKna?
B) C KakuM M3 3THUX BEIIECTB IO CBOUM CBOWCTBaM CXOJHa MEJb?
[Touemy?

BapuanT 1
Pazgen 3 Dy1eKTPOAMHAMHUKA
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Tema 3.1
DJIeKTpUYecKoe moJie
Tect 7

1. JIBa Toueunsix 3apsga g1 = 20 aKim u g2 = 50 uKn pacmono-
JKEHBI Ha paccTosiHUU 10 cM

2. #OpyT OT Ipyra B BaKyyMe.
a) C Kkako¥ CHJION B3aUMOAEHUCTBYIOT 3TH 3apsiJibl?

0) Ha xakom paccTosiHUM OT 3apsiia ¢ paclojio)KeHa TOYKa, B
KOTOpYIO TIOMEIIaeTcs 3apsia ¢3, HaxoNAIUKACcS NpH 3TOM B
paBHOBecHH?

B) UeMy paBHBI HAPSKEHHOCTH U MOTEHIIUAJ DIIEKTPUIECKO- TO
IOJIs, CO3/IAaHHOTO 3apsijlaMu ¢ U g2 B 3TOU TOUKe?

3. OpHOpOIHOE AIEKTPUUECKOE IOJIe CO3JaHO ABYMS MHapal-
JIETBHBIMHE  TTPOTUBOIIOJIOKHO 3apsHKEHHBIMHM ITIJIAaCTUHAMH, HAaX0-
JSIIIUMUCS IPYT OT Jpyra Ha pacctosHuu 20 mMm. HanpsbkeH- HOCTh
3JIEKTPHUYECKOTrO MoJis paBHa 3 kKB/M.

a) UeMy paBHa pa3HOCTb MOTEHLIMAIOB MEXY IUIACTUHAMMU? 0)
Kaxkyto ckopocTh B HalpaBiI€HUHU CHIIOBBIX JTUHUH OIS IPHOOpPETET
MIEPBOHAYAIILHO IMOKOAIIUNCS TPOTOH, IPOJIETEB MTPO- CTPAHCTBO

MeXy TiactuHamu? 3apsia rnportoHa 1,6 - 10719 Ko,
ero macca 1,67 - 10727 kr.

B) Bo CKOIBKO pa3 MEHBINYIO CKOPOCTH IpuoOperna Obl o-
4JacTHULa, 3apsA KOTOPOH B 2 pa3a Oosiblile 3apsiia IPOTOHA, a Macca
B 4 pa3a Gosblle Macchl IPOTOHA?
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4. Ilnockuil BO3QyMIHBIA KOHAeHcaTOp eMkocThio 0,5 mMx®d mnog-
KIIFOYMJIM K UICTOYHHUKY TTOCTOSTHHOTO HamnpsibkeHus 100 B.
a) Kakoil 3apsii HakONUT KOHJEHCATOP MpU 3apsiaKe?

0) YUemy paBHa sHEprus 3apsHKEHHOTO KOHAeHcaTopa?

B) llocne OTkIIOYEHMS KOHJEHCATOpa OT HCTOYHHUKA Hamps-
JKCHHS PACCTOAHUEC MEXKAY €ro IjiaCTUHaMU YBCJIWYHIIA B 2 pasa.
BemectBoM ¢ Kakoil AHANIEKTPUYECKONH IPOHHUIIAEMOCTHIO HE00-
X0OAUMO 3allOJIHUTH TIMPOCTPAaHCTBO MEXKIAY IUIaCTUHaMH, qTO0BI
SHEprus 3apsKEHHOr0 KOHJEHCaTopa OCTalach HEM3MEHHOM?

Bapuant 2

1. B nByX BeplIMHAaX TPEYroNbHHUKA CO CTO- ¢,
ponamMu a = 4 cM, b =3 cM U ¢ = 5 cM Haxo-
nsitest 3apsaasl g1 = 8 HKi u g2 = —6 uKu. ¢
a) C KaKol CHJION B3aMMOJEHCTBYIOT 3TH
3apsaapl?
° Oq2
0) Omnpenenure HaNpsHKEHHOCTh — JIEK-
TPUYECKOTO TIOJISI B TPEThEHl BepIIMHE Tpe-
YrOJIbHUKA.

B) Omnpenenure MNOTEHIHAT 3JIEKTPOCTATUYECKOTO TMOJS B
TpeTheil BepIInHe TPEyTroJIbHUKA.

2. Ilpimunka c 3apsaom 3,2 HKJ HEMOABMXKHO BUCHUT B OJIHO-
POIHOM DIEKTPUYECKOM TI0JIE.

a) CKOJIbKO 3JIEKTPOHOB HEOOXOAMMO MOMECTHUTH Ha MBUIMH- KY
s ee HelTpammzanuu? (Moxmyns 3apsa dJeKTpOHA MPUHSATH

paBubM 1,6 - 10~19 Ki.)

0) Uemy paBHa Macca NBUIMHKH, €CJIM HaIpsKEHHOCThb 3JIEK-
Tpudeckoro noius pasHa 40 kH/Kn?

B) C KakuM YCKOpEHHEM JBUTaNach OBl NBUIMHKA, €CIH OBl
HaIPSHKEHHOCTH 3JIEKTPUYECKOTo 1oJist Obuta B 2 pa3a 0onbiie?

3. Ilpy MOOKIIOUEHHWH IUIOCKOTO BO3AYLIHOIO KOHJEHcaTopa K
WCTOYHUKY TIIOCTOSHHOrOo HampsbkeHuss 120 B Ha KoHJeHcatope
MOXXeT ObITh HakoruieH 3apsia 0,36 MxKo.

a) Onpenenute eMKOCTh KOHAEHCATOPA.

0) Uemy paBHa sHeprus 3apsHKEHHOTO KOHAeHcaTopa?
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B) Kak HYXHO H3MCHUTBL PacCCTOIHUEC MCEKAY IUIaCTUHAMU
KOHJICHCAaTOpa, YTOOBI, HE OTKJIIOYasl €ro OT MCTOYHUKA HAIpPsIKE-
HUs, YBEIWYUTh HAKOIUICHHYIO KOHACHCATOPOM DJHEPrui0 B2
paza?
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Tecr 8
Bapuanr |

Tema 3.2
3aKOHBI MOCTOAHHOTOTOKA

1. Mennsiii npoBoaHUK uMeeT miuHYy 500 M W miomane Mome-
peuHoro ceuenus 0,5 MM2.

a) Uemy paBHa cujla TOKa B IPOBOJHUKE IIPU HANPSI)KEHUH HA
ero koHmax 12 B? VYaeneHoe comporuBnenue wmenu 1,7 -
1078 Om - m.

0) OmnpenenuTe CKOPOCTH YHOPSAOUEHHOTO IBHKCHUS DJICK-
TpoHOB. KOHIIEHTpaInio CBOOOIHBIX JIISKTPOHOB I MEITH TIPH-

MHTE paBHOM §,5 - 1028 M3, a MOJYJIb 3apsia 3JIEKTPOHA PaBHBIM
1,6 - 10719 K.
B) K nmepBomMy npoBOAHMKY MOCIEAOBATENBHO MOACOSTUHUIN

BTOPOM MENHBIN MPOBOJAHUK BABOE Ooibpmiero mmamerpa. Kakoit
OyJeT CKOPOCTh YITOPSIOYCHHOTO NBWIKCHHUS JJIEKTPOHOB BO BTO-
pPOM IPOBOJIHUKE? .

@, r
2. K ucrounuky Toka, 3JIC xoToporo pas-
Ha 6 B, MOAKIIOYEHBI PE3UCTOPHI, COMIPO-

THUBJIEHUS KOTOPhIX R1 =1 OM, R) = R3 =

=2 Owm. Cuna Toka B 1[enu paBHa 1 A.

a) Ompenenutre BHYTPEHHEE COIPO-
TUBJIEHHE UCTOYHMKA TOKA.

0) Kakoii ctaneT cujia Toka B pe3ucrope R1, eciu kK pe3u- cTopy
R3 mapanineasHO MOAKITIOYHUTH TAKOH e pe3ucTop R4?

B) Omnpenenure moTepro MOIIHOCTH B UCTOY
HHUKE TOKa B cTydae 0.

3. DnektpoaBUTaTellb MOJABEMHOIO KpaHa paboTaeT Moj Hamps-
xenueM 380 B, cuna Toka B ero oOMoTke paBHa 20 A.

a) Kakyro paboTy coBepIIaeT 3JIESKTPUUSCKHN TOK B OOMOTKE
anexTpoasurarens 3a 40 c?



0) Ha xakyro BBICOTY 3a 3TO BpeMs KpaH MOXKET NMOAHATH Oe-
TOHHBIH 1map w™acco 1 T, ecmu KIIJ ycranoBku  60%?
B) Kak HM3MeHATCs 3HEpreTUYecKUe 3aTpaThl Ha MOABEM Ipysa, 19

ero OyayT moaHuMarth U3 peku B Boae? I[lmorHocTh BOmbI 1 - 103

Kr/M3, MWIOTHOCTH GeroHa 2,5 - 103 xr/md. (CompoTuBiieHrEM

YKUJIKOCTH TIPH ABVIKEHHH Tpy3a MpeHeOpeys.)

Bapuant 2

1. CranpHol TpoBOaHUK nuameTpoM 1 MM umeeT aiuHy 100 M.
a) OnpenenauTe CONMPOTUBICHUE CTAIBHOTO IIPOBOJHHUKA, €CIU

yIIeIbHOE COMPOTHUBIICHUE cTaH 12 - 1078 Om - M.

0) Kakoe HampsokeHHe HYXKHO TIPWIOKHUTh K KOHIIAM 3TOrO
MIPOBOJHMKA, YTOOBI Yepes ero mnomepeyHoe ceuenue 3a 0,3 ¢ mpomren
3apsan 1 Kn?

B) Ilpu kakoil njiMHEe MPOBOAHHUKA W 3TOM HANpPSHKEHUH Ha €To
KOHIIaX (CM. TYHKT ©0) CKOPOCTh VYIOPSAOYCHHOTO JBUKEHHUS
3neKkTpoHOB Oyner paBHa 0,5 mMm/c? KoHIEHTpaius 3JI€KTPOHOB

MIPOBOAMMOCTH B CTalIl 1028 N3, Mopyne 3apsiza 3JEeKTpoHa

MpUMUTE paBHBIM 1,6 - 10719 K.

2. K ucrounuky Toka, 3/C xoToporo paBHa 6 & r
B, moaxTI09eHBI TPH OAMHAKOBBIX pE3UCTOpa
conpotuBiaeHueM 12 Om kaxnaeiii. Cuila Toka B
HEPA3BETBJIEHHOM YacTu Lienu paBHa 1,2 A. R1
a) OnpejieanuTe BHYTPEHHEE COMPOTHUBIIE- I
HHUE UCTOYHHUKA TOKA. . % .
0) K aTum Tpem pesucropam nocieqopa- B3
TEJIBHO OAKIIOYHUIN PE3UCTOP COIPOTUBIIEHU- —1

eM R4 = 1 Om. UeMy paBHa cuta TOKa B pe3u-
crope R4?

B) UeMy paBHa MOIITHOCTh, KOTOPYIO BBIACIISICT UICTOYHUK TOKa
BO BHEIIHEH 1enu B ciaydyae 07

3. DiexTpodalHUK CO CHOUPATbI0 HarpeBaTeJIbHOTO DJIEMEHTA
conpotusieHreM 30 OM BKITIOYEH B ceTh HanpsikenueM 220 B.



a) Kakoe KOIMYECTBO TEIUIOTHI BBIICIUTCS B HarpeBaTelib- HOM
yaeMeHnTe 3a 4 Mun?

0) Omnpenenutre KIIJ snexkrpoudaiiHuka, €cli B HEM MOXHO
BCKUITSITUTD 32 3TO )K€ BpeMs 1 KI BOABI, Ha4albHas TEMIIe- paTypa

kotopoit 20 °C. VYpenpHas TerioeMKOCTbh Boubl 4,19 xJIx/kr -
K.

B) Kakas 4acTh BOJibI MOTJIa ObI BEIKHIIETh 32 3TO K€ BpeMs

paboTHI BIEKTPOYAWHUKA, €CIU OBl COMPOTHUBIICHUE CITUPAIA Ha-
TpeBaTEIIFHOTO dJIeMeHTa OBbII0 paBHO 25 OM? Y menbHas TEIUIo- Ta
nmapoo6pazoBanus BoabI 2,3 MJx/KT.
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Tema 3.3 DyleKTpUYECKHUIT TOK BPa3JIHMYHBIX Cpeaax
Tect 9

BapuanT 1

1. Ilpu mpomyckaHMM TOKa OT HMCTOYHHMKA ITOCTOSHHOTO Hamps-
JK€HU Yepe3 CTAIbHON NPOBOJNHMUK IPOBOJHUK HarpeBaeTcs.
a) Kak n3smensercs conpoTuBiieHHE MPOBOAHUKA U moyeMmy? 21

0) IIpu xakoit TeMnepaType CONpOTUBJIEHNE TPOBOJHUKA CTAHOBUTCS
Oompire Ha 20% 10 CpaBHEHHIO C COMPOTHUBIIEHHEM TTpH Temrieparype 0 °C?
TemnepaTtypHblii KO3QULIHEHT conpo- TUBIIeHUs A1 ctanu 0,006 K1

B) Ha ckombko OpOLCHTOB B JTOM CJIyda€ H3MCHACTCA MOII-
HOCTb, BbIACIIICMAs B HpOBO,[[HI/IKe?

22
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2. Ilpu OOBIYHBIX YCJIOBHUSX Tra3bl MOYTH MOJHOCTBIO COCTOST W3
HEUTPAIIBHBIX ATOMOB M MOJICKYJI H SIBIITFOTCS JTUAJICKTPUKAMH.

a) IloasnusHreM Kakux (HaKTOPOB Ta3 MOXKET CTaTh MPOBOJ-
HHUKOM JJIEKTpUYecTBa?

0) B razopazpsgHoii TpyOKe IUIOMIaNbh KaXKAOTO dieKTpoja 1

w2, a paccTosiHue MeXAy dJeKTpoaamMu 5 MM. MOHU3aTOp KaXAyHO

cekyHOy oOpasyer B oObeme 1 cm3 rasa 12,5 - 100 momo-
JKUTEJIbHBIX MOHOB U CTOJIBKO K€ 3JIEKTpOHOB. Ompenenure CHLy
TOKa HACBILIIEHMs, KOTOPBIM YCTaHOBUTCS B 3TOM cilydae. Moaynb

3apsiza JIeKTpoHa e = 1,6 - 10719 Ku.

B) IIpn xakoMm 3HaYEHHM HANPSHKEHUsI MEXKAY JIEKTPOIAMH B
TpyOKe MOKET HadaThCid CaMOCTOSITEIbHBIA Ta30BBIM pas3psm,
ecqu AnuHa cBoOonHoro npobdera snekrpona 0,05 MM, a sHep- Tus

MOHH3AIINU MOJIEKYJ ra3a 2,4 - 10718 J1x?

3. B anexTpoauTHdecKoi BaHHE XpOMHUPOBAHUE IETAIN IIPOBO-
JTHJIOCH TIpU CHJIe TOKa 5 A B Tedenue 1 4.

a) OmnpenennTre Maccy XpoMa, KOTOPBIM Ocea Ha JIeTalu.
OnekTpoxuMuueckuii skBuBaneHT xpoma 0,18 mr/Kir.

0) YUemy paBHa miIomaas NOBEPXHOCTH AETAIH, €CIH TOJI- IIHHA
nokpeitust cocraBuna 0,05 mm?  IlnotHocts xpoma 7,2 - 103
Kr/m3.

B) CKOJIbKO aTOMOB Xpoma OCCJIO0 Ha KaXJIOM KBaJpaTHOM
CaHTUMCTPC MOBCPXHOCTHU I[CTaJ'II/I? MOJ'IHpHaSI Macca Xpoma

52 r/MOJb.

Bapuant 2

1. TemmepaTypa TOJXYNPOBOJHUKOBOTO TEPMHUCTOpPA yBEIWYH-
J1aCh.
a) Kak n3MeHMIOCh COTTPOTHUBIICHNE TEPMHUCTOPA U TToYeMy ?

0) TepmucTop BKIIOYEH B IIeNb MOCTOSHHOTO TOKa IOCJE/IO-
BaTeIbHO € pe3ucTtopom conpotunieHruemM 400 Om. Hanpsxkenue B
nenu 12 B. Ilpu koMHaTHOM TeMmIiepaType cCHjia TOKa B LEnU 3
MA. UeMy paBHO CONIPOTHBIIEHHE TEpMHUCTOpA?

B) IIpu HarpeBaHWK TEPMHUCTOPA CHJIa TOKA B LIETH YBEIUYH -



mach 10 9 MA. Bo cKOJBKO pa3 ImpHu 3TOM M3MEHHUIOCH COIPOTHUB-
JIeHue TepMucropa?

2. DJeKTpUYECKHA TOK B BaKyyMe TMPEACTaBIIeT COOOM ITOTOK
3JIEKTPOHOB.
a) Kak noiy4uThs NOTOK 3JEKTPOHOB B BaKyyMe?

0) B ayekTpoHHO-ITy4YeBOM TPyOKE IOTOK 3JJIEKTPOHOB YCKO-
psAeTcs JIEKTPUUYECKUM IOJEM MEXAYy KaTOJAOM M aHOJIOM C pas-
HOCTbIO noTeHImanoB 2 kB. Onpeaenure ckopocTh dIEKTPOHOB MpHU

JIOCTHKEHHUU WMU aHoja. Monaynas  3apsiga  dJeKTpoHa 1,6 -
10719 K=n, macca snektpona 9,1 - 1031 kr.

B) Ilpoiins oTrBepcTHe B aHOJE, BJICKTPOHBI IMOIMANAI0T B MPO-
CTPaHCTBO MEXAY JABYMSI BEPTUKAIBbHO OTKJIOHSIOIUMU IJ1aCTH-

HaMU JUIMHON 3 CM KaKkaasi, HalPsDKEHHOCTD AJICKTPUIECKOTO TTOJISI
Mexy kotopsiMu 300 B/cm. Onpenenure BEpTUKAIBHOE CMEIICHUE
3JIEKTPOHOB Ha BBIXOJI€ U3 MPOCTPAHCTBA MEXKY IJIa- CTUHAMMU.

3. Cepebpenne nmetanu mpomospkaidock 0,5 4 mpu cuile TokKa B
JJICKTPOIUTHICCKOM BaHHE 2 A.
a) Uemy paBHa Macca cepeOpa, KOTOpoe OCelo Ha aeTanu?

DIEeKTPOXUMHUYIECKHNH SKBUBaJIeHT cepebpa 1,12 mr/Ka.
0) UeMy paBHa TOJIIMHA MOKPBITHS, €CIIH IUIOMIAIb IOBEPX- HOCTH
neranu 100 cm2? TLIOTHOCTS cepebpa 10,2 - 103 xr/m3.

B) [Ipu kKakoM HanpsKEHUHU IMPOBOIUIIOCH CepeOpeHne AeTa-

71, ecau ObuTo 3aTpadeno 0,025 kBT - 9 anekTpudeckon SHep- THH,
a KIT[I ycranosku 80%?

Tema 3.4 MaruutHoe moJie

Tect 10

Bapuaur 1

1. B BO3QymIHBIX TPOBOJAX, MUTAIOIINX JBUTATEIb TPOJUICHOY- ca,
TOK HUJIET B MMPOTHUBOIIOJIOHBIX HAIMPABICHUSIX.
a) Kak B3auMoaeiicTBYIOT BO3AyLIHbIE pOBOaAA?

0) OnnmyTe MexaHn3M B3aUMOAEHCTBHS BO3AYITHBIX ITPO-
BOZIOB. OTBET MOSICHUTE PUCYHKOM.



B) OKa3pIBaeT U BIUSHUEC Ha B3aUMOJICHCTBHE IIPOBOJIOB
AIIEKTPUUECKOE B3aUMOICHCTBHUE 3apsaI0B?

2. IlpoBoaHuk nnuHOM 15 cM mojBewIeH ro-
PHU30HTAILHO HA JIByX HEBECOMBIX HHUTSIX B
MarHuTHOM noiie uHaykuuei 60 mTi, mpu- uem
JIUHHUNA UHAYKIUU HampaBJICHbI BBEPX
MEPIEHINKYJISIPHO MPOBOIHUKY .

a) Ilo mpoBoHKKY mpomycTuiau Tok. Cura
Toka 2 A. C Kakoii CHJIO MarHuTHOE IIOJIe
neiictByeT Ha npoBogHuk? Ha  pucynke
YKaKUTE HalpaBJICHUE TOU CHUJIBIL.

0) Ha xakoil yros oT BepTUKaIN OTKJIOHSATCS HUTH, HA KOTO- PBIX
BHUCHUT IpOoBOAHUK? Macca npoBoguuka 10 r. 42

B) Uemy paBHa cuja HaTsDKEHUS KaX0i HUTH?

3. IlpoToHn BieraeT B MarHutHoe mnosie uHaykimued 20 mTn co
ckopocthio 10 km/c mox yrimom 30° K THHUAM MarHUTHOH WHIYK-
M.

a) C kako¥ cuJIO MarHUTHOE MOJie ISUCTBYET Ha MPOTOH?

3apsin mpotoHa e = 1,6 - 10719 Ku.
0) 3a xakoe BpeMs IPOTOH COBEPIINT OAWH IMOJHBIA 000pOT
BOKpPYI JIMHMM MarHuTHOM wuHAyknuu? Macca nportona 1,67 -

1027 kr.

B) Ha kakoe paccrossHue CMECTUTCS MNPOTOH BIOJIb JIMHUHN
MarHuTHOM MHAYKIUY 32 10 mosHBIX 000pOTOB?



Bapuaut 2

1. B nByX mapauienpHBIX MPOBOJHHKAX TOK MPOXOAUT B OJHOM
HaIpaBJICHUH.
a) Kak B3auMoaeicTBYIOT 3TU IPOBOJHUKHU ?

0) OnumyuTe MEXaHU3M B3aUMOJEHCTBUS NPOBOTHUKOB. OT-
BET ITOSICHUTE PUCYHKOM.

B) Uem 00ycCIIOBII€HO OTTATKUBAHKE ABYX MMapayiyIeIbHBIX
3JIEKTPOHHBIX MTYYKOB?

2. Ha JaByX TrOpU3OHTAIBHBIX pelibcax,

pacctostHue Mexnay kotopeiMa 50 o, g

JIeKUT METaUVIMYeCKU CTep)KeHb, Ccuia 4

TOKa B KOTOpoM 5 A. PenbChl U cTEpkKEHb ig =
B

Haxo4sATCAd B OJHOPOJHOM MarHUTHOM I10JIe
uaayknuedn 50 wmTn,  HampaBIeHHOM
MEPHIEHANKYISIPHO PEIbcaM U CTEPIKHIO.

a) C kaKoi CHJIOI MarHUTHOE T0JIe JIEHCTBYET Ha CTEPKEHB?

Ha pucyHke ykaxuTe HalpaBJI€HUE 3TOU CHUIIBI.

0) Ilpum kakoM 3HadYeHUH KOX(PHUIIMEHTAa TPEHUS CTEPXKHI O
penbesl oH OyaeT ABUTaThCs MPSIMONIMHEWHO U paBHOMepHO? Macca
crepxkHs 125 1.

B) C KakuM yCKOpeHHWeM OyJeT ABUTAThCS CTEPIKEHb, €CIIU
CHIJTy TOKa B HEM yBEJIWYHUTH B 2 paza?

3. DnekTpoH BJIeTaeT B MarHuTHOE moje wuHayknued 10 mTn
NEPIICHIUKYJIIPHO JTMHHUSIM MarHUTHONW HMHIYKIIUH CO CKOPOCThIO 1
Mwm/c.

a) Uemy paBeH paanyCc KPUBU3HBI TPACKTOPHH, MO KOTO- pPOWM
JBIOKETCS DJIEKTPOH? MOIyITb 3aps/ia SIEKTPOHA e =

=1,6- 10-19 K, ero maccam =9,1 - 10731 kr.

0) C xakoil yacToToi obpamaercst SJIEKTPOH?

B) Kak um3MeHuTcs dactoTa oOpaiieHus 3JIEKTpOHA INpH YBe-
JWYEeHUW MarHUTHON WHIIYKIUHU B 2 paza?
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Tema 3.5 DeKTpoMarHuTHAsA HHAYKIHUS
Tecr 11

BapuanT 1

1. B xaTymike c Iiomaabko MOIEPEeYHOro CEYSHUs 5 CM2 UHIOYK-
LUl OJHOPOJHOTO MArHUTHOI'O MOJSI PaBHOMEPHO YMEHBIIAETCs
ot 200 go 50 mTxa 3a 5 mc. JIMHUKM MarHUTHOW WMHAYKIIUW mapas-
JICTIBHBI OCH KaTYIITKH.



a) OnpenenurTe U3MEHSHNUE MAarHUTHOTO TIOTOKA B KaTYIIIKE.

0) UYemy paBHa DJIC MHAYKIIMHU, BO3HUKIICH B KaTYyIIKE, €CIH B
Heit 500 BUTKOB?

B) Uemy paBHa cuja WHIYKIIMOHHOTO TOKa, BO3HHKIIETO B Ka-
Tymke? Karymka u3rotroBieHa w3 MEIHOTO MPOBOJA C IUIOMIA- JBIO

noriepednoro ceuenus 0,25 MM2. Y 1enbHOE COTIPOTUBJICHHE MEIN
1,7-1078 0Om - m.

2. B comeHowume npu U3MEHEHUH B HEM CHJIBI TOKa OT 2 1o 1 A
3a 2 ¢ Bo3Hukia DJC camounayknuu 0,05 B.

a) OnpenenuTe UHIYKTUBHOCTH COJICHOU/A.

0) Ha cxoibKo 1 Kak U3MEHUJIACh (YBEITHYIIIACH FUTH YMCHB-
[INJIACh) SHEPTUS MAarHUTHOTO II0JIS1 COJIEHOUIA 3a 3TO BpeMsi?

B) OHpeZ[eJ'II/ITC COMPOTHUBJICHUEC COJICHOUAA.

3. IlpoBomHuK niuuHOM 2 M nBuxkercs 6e3 TpeHus o yriaom 30° k
BEKTOPY MHAYKIMU OJHOPOIHOTO MarHUTHOTO TOJISI CO CKO- POCTBIO
4 ™/c, ommpasCh CBOMMH KOHIIAMH Ha JBa IMapajieib- HbBIX
METAUTMYECKUX CTepXHs. Ha KOHIlJax NpOBOJHMKA BO3HUKA- €T
pa3Hocts noreHnuanos 40 mB.

a) Uemy paBHA WHAYKITHUSI MAaTHUTHOTO TTOJIS?

0) Onpenenure CWIIy TOKa, KOTOPBIA OylIeT MATH Yepe3 aM-
MepMeTp, NPUCOCIUHEHHBIA K CTEP)KHSM, €CIIM MPOBOJHUK Mepe-
MEIIaTh B ’TOM MarHUTHOM II0JI€ TEPIICHANKYIISIPHO JTUHUSIM WH-
IYKITMH C TOU e ckopocThio? CompoTtuBieHue amrepmerpa 10
Owm. (ComnpoTHBIIEHHEM CTEP>KHEHN U COETUHUTEIBHBIX IPOBO- OB
peHeopeYn. )

B) Kakoii 3apsianpoiizer uepe3 ammepMeTp MpU HepeMerie-
HUU IPOBOJHHUKA Ha paccTosiHue 1 m?

Bapuaurt 2

1. B xarymke, coaepsaieit 300 BUTKOB HPOBOJIOKH, B Tede-
HHE 6 MC TIPONCXOIUT PABHOMEPHOE H3MEHEHHE MAarHUTHOTO
MMOTOKA.

a) Ha ckonbko M kKak u3MeHWICS (YBEIWYWICS HJIH YMEHB-
LIMJICS]) MAarHUTHBIN NOTOK, MPOHU3BIBAIOIIMM KaTYyIIKY, €CJIM B HEH
BO3HHUKJIA S/1C UHIYKIHUH, paBHas 2 B?
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0) Ompenenure HadYaIbHOC 3HAYCHHE WHAYKIIMHA MArHUTHOTO
oJIsl, eciu ee KoHeuHoe 3HaueHue 10 mTn. [Inomane nonepeaHoro

CeueHUs KaTymku 4 cm2. JIMHMM MarHUTHOI WHAYKIUU TIep-
MEHAUKYJISPHBI INIOCKOCTH KATYIIKH.

B) [Ipu KakoM Ha9YaJILHOM 3HAYCHUN WHAYKIIMA MAaTrHUTHOTO TIOJIS
Bo3HHKaromIast B Karymike JJIC Moria ObITh B 2 pa3a MEHbIIE?
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2. B koHType, UHAYKTUBHOCTb KoTOporo 0,5 'H, npu u3MeHeHUHn
cuiel Toka B Teuenue 0,4 ¢ Bozaukia DJ]C camounaykinu S5 B.
a) Ha ckonbko u3MeHusach cujia TOka B KOHType?

0) Bo ckoibKO pa3 3a 3TO BpeMs M3MEHHIIACh DHEPTHSI Mar-
HUTHOTO NOJII KOHTypa? HauansHoe 3HaUueHne CHIIBI TOKa PaBHO 5
A.

B) Onpenenure KOJUYECTBO TEIUIOTHI, KOTOPOE BBIACIUIOCH B
KOHTYpE 3a 3TO BpeMsl.

3. CranpHOUM NPOBOMHUK C AJIUHON aKTUBHOM yactu 1,4 M mepe-
MEMIAaeTCs MO ABYM IapajUICIbHBIM MPOBOISIIIIMM HAIIPABIISIO-
MM B OJHOPOJHOM MarHUTHOM IIOJie ToJ yriiom 45° K BEKTOpY
MargsuTHOW wWHIyKIuH. B mpoBomamke Bo30Oyxkmaercs DJC wH-
nykuuu 0,5 B. Uaayknus marautaoro nois 0,2 Ti.

a) Uemy paBHa CKOPOCThH HNEPEMEIICHHUS IIPOBOIHUKA?

0) Kaxkoit craner DJIC WHIYyKIIMHU, €CIU ATOT MPOBOJHHUK IIe-
peMelaTh MepreHIUuKyIAPHO TUHUSIM HHAYKIUN C BABOE 0O0JIb- Iei
CKOPOCTBIO?

B) Omnpenenure 3apsii, KOTOPBIA OydeT IIPOXOIUTH uepe3
MOTIEpEYHOE CEYCHHE TIPOBOJHMKA B KXKAYI0 CEKyHIy, €Cld
HAITPaBIIIONINE 3aMKHYTh HaKOpOTKO. [ Limommans momepednoro ceueHus

MPOBOJHUKA 5 MM2. VienbHOe COIPOTUBIIEHHE CTayH 12 - 1078 Om

+ M. (ColpoTHBIICHHEM HAIPABIISIFOIINX PEHEOpEYb. )



Pa3nen 4. Kosiedanus 1 BOJHBI

Tema 4.1 Mexannueckue KoJe0aHUA U BOJTHBI
Tect 12

BapuanT 1

4. Ilpu mpomyckaHMM TOKa OT HCTOYHHMKA IIOCTOSHHOI'O HAaIpsi-
JKeHHS 4epe3 CTAIbHOM MPOBOJIHHUK MMPOBOJHUK HarpeBaeTcs.
a) Kak n3mensercs conpoTHBIEHNE IPOBOAHUKA U ToyeMmy? 21

0) IIpu xakoii TemnepaType COIPOTUBIICHNE IIPOBOTHUKA CTAHOBUTCS
Oomnpie Ha 20% Mo CpaBHEHUIO C CONIPOTUBIIEHHEM TIpu TemriepaTtype 0 °C?
TemnepaTypHblid KO3PHULIHEHT cONpo- TUBJIEHUs 1151 ctanu 0,006 K1

B) Ha CKOJIBKO OpOIIEHTOB B 3TOM Cllydyae HM3MEHSETCS MOIIl-
HOCTb, BBIJIeNIIeMast B IPOBOTHUKE?

22

5. Ilpu OOBIYHBIX YCIOBHUSIX Ta3bl MOYTH IMOJTHOCTBIO COCTOSIT W3
HEUTpaIbHBIX ATOMOB U MOJIEKYJI U SBJISIOTCS OUBIECKTPUKAMH.

a) llogBausaremM Kakwx (aKTOPOB ra3 MOXKET CTaTh IPOBOJ-
HHUKOM JJIEKTpUYecTBa?



0) B razopaspsgHoii TpyOKe IIOIIAAb Ka)XXJI0Tro dJeKTpoda 1

,I[Mz, a pacCcTOsITHUE MEXY dJIeKTpoAaaMu 5 MM. MOHU3ATOp KXy

cekyHay oOpasyer B oObeme 1 cm3 rasa 12,5 - 100 momo-
JKUTEJIbHBIX MOHOB M CTOJIBKO JK€ 3JIEKTpOHOB. Ompenenure CHIy
TOKa HAaCBHILIIEHMs, KOTOPBIM yCTaHOBUTCS B 3TOM ciiydae. Momayib

3apsiza JIeKTpoHa e = 1,6 - 10719 Ku.

B) [Ipm Kakom 3HaAYEHHUM HANPSOKSHUS MEXKAY JIEKTPOJIaMH B
TpyOKE MOXKET HadaThCid CaMOCTOSITEIbHBIA Ta30BBIM pas3psm,
€CJIU JUTMHA CBOOOIHOTO TIpobera anekTponHa 0,05 MM, a 3Hep- Tust

MOHU3aIUY MOJIeKyJ ra3a 2,4 - 1018 JIox?

6. B siexTposiMTUYECKON BaHHE XpOMHUPOBAaHUE JIeTald MPOBO-
JTHJIOCH TIPU cHJie ToKa 5 A B TeueHue 1 4.

a) OmnpenenuTe Maccy Xpoma, KOTOPBIA OCell Ha JeTalld.
DOnekTpoxuMHudecKuil skBuBaneHT xpoma 0,18 mr/Kor.

0) Uemy paBHa IUIOIIA/Ib TOBEPXHOCTH JAETATH, €CIIU TOJ- IIUHA
nokpeiTust cocraBuna 0,05 mm?  IlnotHocts xpoma 7,2 - 103
Kr/M3.

B) CKOJIbKO aTOMOB XpoOMa OCCJI0O Ha KaXAO0OM KBaApPaTHOM
CaHTUMCTPC MOBCPXHOCTHU I[CTaJ'II/I? MOJ'IHpHaSI Macca Xpoma

52 r/MOJIb.

Bapuant 2

4. Temmeparypa TOTyIPOBOJHUKOBOTO TEPMHCTOpPA YBEITHUYH-
JIaCh.
a) Kak n3MeHHWJIOCh CONIPOTHUBIEHHUE TEPMUCTOPA U ITOYEMY ?

0) TepmucTop BKIIOYEH B IIeNb MOCTOSIHHOTO TOKa IMOCJEIO-
BaTEIIBHO C pe3ucTtopoM conpotuBiieauem 400 Om. Hampsixkenue B
nenu 12 B. Ilpu xoMHaTHOUW TemmepaType cujla TOKa B Lienu 3
MA. UeMy paBHO CONIPOTUBIIEHUE TEPMUCTOPA?

B) IIpu HarpeBaHWK TEPMHUCTOPA CHJIa TOKA B LIETH YBEJIUYH -

nack 10 9 MA. Bo CKOIBKO pa3 mpy 3TOM U3MEHHUIIOCHh COMPOTHB-
JIeHue TepMucTopa?



5. DnekTpuyecKMid TOK B BaKyyMe IIPEACTaBIseT CcOOOH IOTOK
3JIEKTPOHOB.
a) Kak mory4nTh MOTOK 3JIEKTPOHOB B BaKyyMe?

0) B aiekTpoHHO-Iy4YeBON TpyOKe MOTOK 3JISKTPOHOB YCKO-
pAETCS DIICKTPUYECKUM TIOJIEM MEXIy KaTOJOM M aHOJOM C pas-
HOCTBIO moTeHIuanoB 2 kB. Onpeaenure CKOPOCTh SIEKTPOHOB MPHU

JMOCTDKCHHH WMH aHoda. Mopaynb  3apsma  3iekTpoHa 1,6 -
10~19 K, macca anekrpona 9,1 - 10731 kr.

B) IIpoiins oTBepcTue B aHOJE, JIEKTPOHBI MOIMAAal0T B MPO-
CTPAaHCTBO MEXKY IBYMS BEPTUKAJIbHO OTKJIOHSIIONIMMHU IJIaCTH -

HaMM JUIMHOHN 3 cM Kak[as, HalpsKEHHOCTh 3JIEKTPUUYECKOro IO
Mexnay kortopeiMu 300 B/cm. Onpenenute BEpTHKAILHOE CMELICHUE
3JIEKTPOHOB Ha BBIXOJI€ U3 IIPOCTPAHCTBA MEXKIY IJIa- CTHHAMH.

6. Cepebpenue aetanu npojopkaiock 0,5 4 mpu cuiie Toka B
9JEKTPOIUTHYECKON BaHHE 2 A.
a) Uemy paBHa Macca cepedpa, KOTOpoe OCeo Ha AeTain?

DIEKTPOXUMHYECKUH SKBUBAJIEHT cepedpa 1,12 mr/Ka.
0) Uemy paBHa TOJIILMHA OKPBITHSI, €CIU IUIOLIAAb IOBEPX- HOCTH
neramn 100 ecm2? ThnoTHOCTE cepedpa 10,2 - 103 kr/m3.

B) [Ipu KakOM HaIpsKEHUH TPOBOIUIIOCH cepeOdpeHHe 1eTa-

1y, ecnia ObwT0 3aTpadeno 0,025 kBT - 4 a5eKTpHUeCKO SHEp- THH,
a KITJI ycranosku 80%?

Tema 4.2 DileKTpOMarHuTHbIE KOJICOAHNS M BOJIHBI



Tect 13

Bapuanrt 1

1. KonebatenbHbI KOHTYP PaIdONPUEMHHUKA COCTOWUT U3 KOH-
neHcatopa emkocthio 1000 nd u kaTymKku MHAYKTUBHOCTHIO 50
MKI H.

a) YUemy paBeH nepuo]i cOOCTBEHHBIX KOJieOaHUM B KOHTYpe?

0) Ha xakyro 1yiMHy BOJIHBI HACTPOEH JaHHBIN paguonpueM-
HUK?

B) Ha ckombKo 1 Kak HEe0OX0ITMMO U3MEHUTH EMKOCTh KOHJICH-
caTopa AJIsl HACTPOUKHU paIUHONIPUEMHHUKA Ha JITUHY BOJTHBI 300 m?

2. B cerp mepemeHHOro Toka HampsibkeHuem 220 B BxirodeHa
KaTymKa HHAYKTUBHOCTHIO 50 MI H.

a) UeMmy paBHa JacToTa IIEPEMEHHOI0 TOKa, €CJIM CHJIa TOKa B
uenu 1,75 A? (AKTHUBHBIM COIPOTHBJICHHMEM KaTyIIKH HpeHeO-
peyYb.)

0) Onpenenure eMKOCTh KOHJAEHCATOPa, KOTOPBIM HYKHO BKJIIOUHUTH B
JAHHYIO LEeMb, YTOOBI B [IEMH HACTYNHJI PE30HAHC.

B) Onpenenute pe30HAHCHYIO 4YacTOTY B II€MH, €CJIM IIocie-
JIOBATEIbHO C UMEIOIIMMCST KOHJICHCATOPOM BKJIFOYHTEH TaKOM Ke
KOHJIEHCATOpP.

3. IlepBuuHasi oOMOTKa NOHHXKAIOIIETO TpaHchopMaropa Cco-
nepxkut 10 000 BUTKOB M BKIJIIOUCHA B CETh NMEPEMEHHOTO TOKa
HanpspkenneMm 380 B.

a) YUemy paBHO HalpspKeHHUE BO BTOPUYHOW OOMOTKE, €CIIM OHa
coctonut u3 1000 BUTKOB?

0) ComnpoTuBieHre BTOpUYHONW OOMOTKH TpaHchopmartopa 1
OwM, cuiia Toka B Heit 3 A. UeMy paBHO HaNpshDKEHUE HA HArpy3- Ke,
TMOJKITFOYSHHOM K BTOPHYHON 00MOTKE TpaHchopmaTopa?

B) Uemy pasen KII/] Tpancdopmaropa?

Bapuaur 2

1. OTkphITBI KONEOATENbHBI KOHTYP H3JIy4YaeT PpaJUOBOJIHBI C
nnuHou BoaHBI 300 M.
a) OnpeaenuTe 9aCTOTY U3Ty4aeMBbIX BOJH.



0) Onpenenute MHIAYKTUBHOCTH KOHTYpa, €CJIU €r0 €MKOCTh
5000 nd.

B) Ha CkombKO W Kak HYXHO W3MEHHTh HHIYKTHBHOCTH KOH-
Typa, YTOOBI U3IYyYAIUCh PAAUOBOJHBI BIBOC OOIBINCH ITUHBI
BOJIHEI?

2. B ceTrb nepemMeHHOro Toka ¢ yactoroit 50 I't u Hanpsi>keHneM
220 B BxiItOYEH KOHAEHCATOP eMKOCThIO 4 MKD.
a) Uemy paBHa cuia ToKa B [lenu?

0) OmnpexnenuTe HHAYKTHBHOCTH KATYIIKH, KOTOPYIO HY>KHO
BKJIIOYUTH B JAaHHYIO 1I€IIb, YTOOBI B IENH HACTYIHUJI PE30HAHC.

B) Uemy OyaeT paBHa pe3OHAHCHAs 4YacTOTa B IEINH, €CIU
napaaienbHO C HUMEIOLIMMCS KOHJEHCATOPOM BKJIIOUUTH TaKOU
’)Ke KoHjieHcaTop?

3. Hampspbkenune Ha mepBUYHON 00MOTKe TpanchopmaTopa 6 B, a
Ha BTOpu4HOIH oOMoTke 120 B.

a) Uemy paBHa CHJIa TOKa BO BTOPHYHOH OOMOTKE, €CIIH CHja
TOKa B MIEPBUYHON 0OMOTKe paBHa 4 A?

0) Onpenenute HanpsbDKEHUE HA BBIXOJE TpaHcQopMaTopa, eciu
ero KII/I pasen 95%.

B) UeMy paBHO CONPOTHUBIICHUE BTOPUIHOM OOMOTKH TpaHC- (hopmaTopa?

Pazgea S. OnTuka

Tema 5.1

IIpupona cBera
Tect 14

BapuasT 1

1. JlnwHa cBeTOBOW BOJIHBI B JKHAKOCTH 564 HM, a yactora 4 -

1014 Iy,
a) Uemy paBeH abCONIOTHBIN MOKa3aTelb MPEIOMIICHUS dTOU

JKAIKOCTH?



0) Ilox kakMM YTJI0M JOJKEH yHacTh Jyd Ha MOBEPXHOCTh 3TOU
JKUJKOCTH, YTOOBI TIPEJIOMJICHHBIM Jyd OKas3ajucs MepreHIu-
KYJIAPHBIM OTPa)K€HHOMY JIy4y?

B) Ha kakom paccTossHMM OT MecTa MaJCHUsI BBIMACT Iyd M3
KUAKOCTH, eclii Ha TiyouHe 50 c¢cM MOMECTUTh TOPHU30HTAIBHO
IJIOCKOE 3€pKaio?

2. IlpeaMeTr pacmoiiokeH Ha pacCTOSHHH 15 ¢cM oT cobuparo-
mIei JIMH3bI, ONITUYeCcKasi cuiia KoTopoit 10 amrp.

a) Ha xakoMm paccTOSSHUM OT JMH3BI MOJYyYUTCS U300paxke- HUue?
BrimmoHETE TIOCTpOCHHE HW300pakeHHWsT B JIMH3E W JaWTe €ro
XapaKTEPUCTHUKY.

0) Kak m3meHuTcs pasMep H300pakKeHHUs, €CJIU PACCTOSHHUE
MEXy IPeIMETOM U JIMH30M YBEJINYUTH B 2 pa3a?

B) [locTpoiite nmpuMepHbIH rpadvK 3aBUCUMOCTH yBelIn4Ye- HHUS
JIMH3BI OT PACCTOSHUSA MEXY IMIPEAMETOM U JINH30M.

Bapuant 2

1. Jlyd cBera mepexoauT u3 BOJBI B CTeKII0. CKOPOCTH CBETa B BOJC
B 1,2 pa3a Goubllie, 4eM B CTEKIIC.

a) OnpenenuTte MokazaTeb NPSIOMIICHUS CTEKJIA, €CJIU MOKa3aTelb
npesomMiieHus Boasl 1,33.

0) Ha kakoil yrom OTKJIOHUTCA JIyd OT II€PBOHAYAJIBLHOIO Ha-
MpaBJeHUs, €CIM Yroj MaJCeHHs Jlyda Ha TPAaHHIy MEXIY DOTUMU
cpenamu 30°7?

B) Ha ckonpko CMCHIACTCA JIY4Y IPU BBIXOAC H3 CTCKJIA, CCIIN
CTCKJIO MPCACTABJIACT coboit IIOCKOIMAapalJICIIbHY O TINIACTUHKY

TOJIIMHON 2 cMm?

2. llpeaMeT pacrnoyioKeH Ha paccTOAHUM 15 cM OT paccenBaro-
e JIMH3bI ¢ QOKYCHBIM pacctosiHueM 10 cwm.

a) Ha xakoMm paccTOSTHUHM OT JHUH3BI MOJYYUTCS H300pakeHue?
BrimonauTe mocTpoeHrne u300paykeHHWs B JIMH3E W JalTe €ro
XapaKTEPUCTHKY .



0) Kak m3meHuTcs pasMep H300paKeHHs, €CIIU PACCTOSHHUE
MEXAy IIPeAMETOM U JINH30M YMEHBIIUTH B 2 pa3a?

B) IIpu xakoMm ycClIOBHM IIpHM IMOMOIIM JAHHON JMH3BI MOKHO
MOJIYYUTh ACHCTBUTENBHOE H300pakeHue npeamera?

Tema 5.2

BoaHoBbIe cBOlicTBacCBeTAa
Tect 15

BapuasTt 1
.1.C momompio AUDPPaKIIMOHHON PEIIeTKH MMOTy4aroT Ha
SKpaHE CIIEKTP COJIHEYHOI'O CBETA.

a) JluHus Kakoro ImBeTa B CIIEKTpPE NEPBOro IMOpsaKa OyaeT
Jlanbllle BCETo OT IeHTpallbHOro MakcumyMma? [lTouemy?

0) Uemy paBeH neproa nUGPaKIMHOHHON PEITETKH, €CITH JTH- HUS
9TOTO MBETa JTMHOUW BOJHKI 760 HM TOTydeHa Ha paccTosi- Huu 15,2
CM OT IIEHTPAIFHOI'0 MaKCUMyMa U Ha PacCTOSHUU 1 M OT pemeTku?

B) Omnpenenure HaAHOONBIIUNA MOPSIAOK  IHGPAKITHOHHOTO
MaKCumMmyma, KOTOpLIﬁ MOXXHO IIOJYYUTH, HCIOJIB3Yysd AJaHHYIO OW-
(bpakUMOHHYIO PEIIETKY, [IJIsl IMHAH 3TOTO [[BETA.

Bapuant 2

1.C momompio AU(PaKIIMOHHON PEMIeTKH TOJIydaloT Ha 3JKpaHe
CIIEKTp COJIHEUHOI'O CBETa.

a) JIuHMs Kakoro IBeTa B CIIEKTPE MEPBOTO IMOpsSaKa OyIeT
OJIMKe BCETO OT IeHTpalbHOro Makcumyma? Ilouemy?

0) Uemy paBHaA JyIMHA BOJIHBI 3TOTO I[BETA CHEKTPA, €CIH €e
MaKCHUMYM pAaCIOJIOKEH Ha paccTosHuM 3,6 CM OT LEHTPaIbHOIO
MakCcuMyMa U Ha pacctosiHuu 1,8 M ot pemietku ¢ nepuojom 0,02
Mm?

B) Uemy paBHa JUIMHA BCEro CIIEKTpa IIEPBOr0O IMOpsIKa Ha
9KpaHe, eCJU HauOoIbIas JyIMHA CBETOBON BOJIHBI BHJAMMOW YaCTH
CIIeKTpa B 2 pasza OOJbIEe pPacCYUTAHHOW B 3aJaHUU © IJTHHEI
BOJIHBI?



Tema 5.3

CrnenunanbHas Teopust
OTHOCHTEJIbHOCTH

Tect 16

Bapmuanr 1.

Buumanue: V — ckopocme men (uvacmuy,)

1. KTo u3 HMXe yKa3aHHBIX YUEHBIX SBIISIETCS CO3aTEIeM
crienuanbHOM Teopun otHocutenbHoCcTH (CTO)?

a) Apso Ilensuac 0) AnpbepT MalikenbCoH

¢) AnpOepTt DUHIITEIH 1) Jxerimc MakcBeiut

2. B xakux eIMHUIIAX U3MEPSAETCS SHEPTUs MOKOs TeJa (YacTHUIlhI) B
cn?

a) JIx 0) JIK/Kr ¢) ox/m? 1) KT M /C

3. Vkaxure dopmyny DWHIITEHHA:
2

my
a) E=mo v? 0) E=cm? ¢)E= n) E=
mc?
4. Kakas U3 yacTuIl He IMEET MacChl IIOKOs?
a) DJIEKTPOH 0) poton
C) HEUTPOH 1) IPOTOH

5. Teno (kocMu4ecKkuil KopadJib) ABUKETCS cO ckopocThio 0,95 c.
[Tpu 5TOM €ro MpoI0IBHBIC Pa3MEpHI. . .

a) YBEITMYHUBAIOTCS 0) YMEHBIIIAIOTCS C) HE
U3MEHSIFOTCS

6. Kocmuueckuit kopabiib ABHKETCS

co ckopoctbio 0,87 c. IIpu 3TOM ero macca

, Macca KOCMOHaBTOB, Macca MPOAYKTOB

NMUTaHUS yBeIMuuBaeTcs B 2 pasza. Kak mameHurcs

BpEMsI HCITOJIb30BaHUs 3amaca MATaHM ISl KOCMOHABTOB?

a) yBEJIMYUTCS B 2 pasa



0) ymeHbpMTCA B 2 pasa
C) HE U3BMEHUTCS

1) yBeIM4uTCS B 2 pasa
7. 1lpn HarpeBaHum T€N UX Macca. ..
a) yBEIMYUBACTCS 0) yMeHbLIaeTcs C) HE U3MEHSETCS
8. Uactuna, ucrymeHHas: 13 KOCMAYECKOT0 KOpaoJIst IBUKETCS CO
CKOPOCTBIO V1.
OTHOCUTENBHO Kopabist. CKOpOCTh KOCMUYECKOT0 Kopabuis v. Yemy
paBHA CKOPOCTb YaCTHUIIBl V2 OTHOCUTEJIBHO 3eMIu? VU Vi OJIM3KH K
CKOpPOCTH CBETa.

v, +Vv
a)va=vitv 0) V2= v] +V’ c) vo= L —

Vv
1+—-
C

0 vo= 2V

Vv

02
9. CkoJibKO BpeMeHH CBET uaetT oT 3emiu 1o [lmyrona? Paccrosinue
ot 3emuiu 110 Ilnytona 5,9 mapa. km. OTBET OKPYTIUTE A0 LEIbIX
a)20 c 0) 2000 c ) 2*10% ¢ n) 2*10°
c
10. YUemy paBHa mMacca Tena, IBUXKYIIErocst co ckopoctbio 0,8 c.

Macca nokosiierocs teaa 6 Kr.

a) 10 kr 0) 6 kT c) 4,8 kr n) 3,6 kr
11. Temy kKaKkoi Macchl COOTBETCTBYET SHePrus Mokos 9*10'1 Jx?
a)lr 6) 10T c)100r 1) 1 kr

12. * Bo CKOJBKO pa3 yBETUYUBAETCS Macca YacTHUIIbI MPU JIBHXKCHUH
co ckopoctbio 0,99 ¢?



[Moxckaseisaro: 0,992 = 0,98, ,/0,02=0,14. OTBeT OKPyTIHTE 10

IECATHIX
a) 1,4 6) 1,7 023 171l e) 71

13* C xakoii CKOPOCTBIO JI0JI’KHA JIETETh pakeTa, 4ToObl Bpems B Hell
3aMeJIsIIoCh B 3 pasza’?

a) 2,77*10% m/c 0) 2,8*%10% m/c c)
2,83*%10% m/c
1) 2,89*10% m/c e) 2,96*10% m/c

Tect no Teme «CnenuaibHas TEOPUS OTHOCHTEIbLHOCTI» Bapuanr 2.
Buumanue: V — ckopocme men (uvacmuy,)

1. B kakom roy Oblia co3/iana crieruanbHasi TEOPHs
OTHOCHUTEIIBHOCTHU?

a) 1875 6) 1905 c) 1955 n) 1975
2. B xakux eIMHUIIAX U3MEPSETCS UMITYJIbC Tena (YacTUIlbl)?
a) Jx/m 0) Ik / xr C)KT M/ C 1) Kr M/ ¢?

3. Ykaxute GhopMyIy pessiTUBUCTCKONW MacCChI:

2
a)m= ) 6)m=m01/1—v—2 c)m= ) )
v? c c’

cz
m = my 1——2

v
4. YeMy paBHaA CKOPOCTh CBETa B BaKyyme?
a) 300 000 m/c 6) 300 000 KM/u ¢) 300 000 km/c

1) 3*10% xm/c



5. Teno nnm yacTua ABUXKETCS CO CKOPOCTHIO, OJTM3KOM K CKOPOCTH

cera. [Ipu 3TOM ee Macca OTHOCUTEIHHO HETOIBHKHOTO

Habmonaresns. . .

a) YBEITMYUBACTCS 0) yMeHbIIIaeTcs C) HE

U3MCHSICTCSI

6. Kocmuueckuii kopaOib ABUKETCS CO

ckopocthto 0,5 ¢ otHOcuTeNnbHO 3emiin. M3 kocMuueckoro kopabis

UCITyCKAEeTCsl CBETOBOM CUTHAJI B HAIIPABJICHUH JIBIXKEHUS KOPaOJIs.

Yemy paBHa CKOPOCTH CBETOBOI'O CUTHAJIAa OTHOCUTEIBHO 3emitn?

a)0,5c 0)c c)1,5c¢c o) C
L5

7. B xocMuueckoM kopabiie, IBUKYIIEMCS CO CKOPOCThIO, OJTM3KOM K

CKOPOCTH CBETa BpeMms. ..

a) uzet obicTpee 0) uner

MeJIJICHHEee

¢) Ha 3emJie U KOCMUYECKOM KOpalie BpeMs UJET OJJUHAKOBO.

8. Ecnu aneMeHTapHas 4acTuiia JBUKETCS CO CKOPOCTHIO CBETA, TO ...

a) Macca MOKOsl YaCTHUIIbI paBHA HYJIIO

0) yactuiia 00J1a1aeT FIEKTPUUECKUM 3aAPSTOM

C) Ha YacTHILy JEHCTBYET IPaBUTALIMOHHOE 10JIe 3eMIH

1) 4aCTHUIIAa HE MOXET PaclajaThCsl HA COCTABHBIC YACTH

9. CxonpKO BpeMeHHU CBET UAET OT 3eMiu A0 Mepkypusa? PaccrosiHue

OT 3eMJIu 10

Mepkypus 58 MITH KM.

a) 0,02 c 0) 100c  ¢)200c 1) 1000 c



10. lnmuua nokosimerocs crepxxast 10 m. Yemy OyneT paBHa ero
JUTMHA TIPYU IBMKEHUU €O cKopocThio 0,6 ¢?

a)6 M 6)8M ¢)I0m n) 16 m
11. Haiiaute sHEPTHUIO MOKOS AJIEKTPOHA.

a) 8,1*10°* T 0) 8,1*%10°1° Ik ¢) 2,7*10°1> JTx 1)
2,7%1072% Ik

12* C KocMHUYECKOT0 KOpabJisi, yIasomerocss oT 3eMJId co
ckopocThio 0,75 ¢, cTapTyeT pakeTa B HAllpaBJICHUU JBUKECHHUS
kopabssi. CkopocTh pakeTbl oTHocuTenbHO 3emin 0,96 c. KakoBa
CKOPOCTb PaKeThl OTHOCUTEIHHO Kopaodiis?

a)0,75 ¢ 0)c c)0,8¢ n) 0,85 ¢
e) 0,96 ¢

13* Pakera aBuxetcs co ckopocthio 0,968 c. Bo ckonbko pa3
OTJIMYAETCS BPEMSI, U3BMEPEHHOE B PAKETE, OT BPEMEHU, U3MEPEHHOTO
10 HEIIOABUKHBIM Yacam?

a) 5 pa3 0) 4 paza ¢) 3 paza n) 2 pasza
e) 1,5 paza

Pasnen 6. KantoBasi pusuka



Tema 6.1
KBanroBast onTHKa

Tect 17

Bapuanrt 1

1. Ilpu oOmydyeHnm arTroMa BOJIOPOAA MOHOXPOMATHYECKHUM
CBETOM DJICKTPOH IIepelies ¢ NepBoil OpOUTHI HA TPETHIO, a MPHU
BO3BpAlllCHUH B HCXOJHOE COCTOSHHE OH IIepelles CHa- Yaja C
TpeThell OpOUTHI HAa BTOPYIO, a 3aTEM CO BTOPOH Ha MEPBYIO.

a) H3zoOpasute 3TH mepexonbl Ha OHarpaMme JHepreTuye-
CKHX COCTOSIHUU aToMa BOOOPOAA.

0) Uemy paBHa IIIMHA BOJIHBI M3JIYYEHHs IPHU OOJTy4EeHUU aToMa
BOJIOPOJIa, €CIIM €ro DJHeprus yBeIWdWiach Ha 3 - 10719
JIx?

B) Bo ckoybkO pa3 oTinvaeTcs 4acToTa U3JIyUYeHHUs MPH T1e-

pexojie DIEKTPOHA C TPEeTheld OPOUTHI HA BTOPYIO OT YaCTOTHI W3-
JIYYeHUS TIPH TISPEXO0ie CO BTOPOI OpOUTHI HA TIEPBYIO?

2.PagnoakTUBHEIA N30TOII 20F ycnpiThiBaeT B-pacnan.
9
a) Hanumure siaepHyo peakiuuio s 3Toro ciaydas. Kak usz-
MEHSITCS Macca sapa U HOMep dJeMeHTa?

0) Kakas nons paauoakTHBHBIX siiep pacmazgercs 3a 36 c, ecnu
MepHo/I ToTypacnaaa u30Tomna 20F pasen 12 c¢?

B) [locTpolite rpaduk 3aBUCUMOCTH J0JW paclaBIINXCS pa-
JIMOAKTUBHBIX siZIEp OT BpEMEHHU B IpOMeKyTKe BpemeHu oT 0 no 36
c.

Bapuanr 2

1. DnexTpoH B aTOMe BOIOPOAA MEPENIEII C YETBEPTOI OPOUTHI Ha
BTOPYIO.

a) Bo3moxHBIE TIyTH Ilepexoma H300pa3uTe Ha auarpaMmme
SHEPreTHYECKUX COCTOSIHUN aToMa BOAOPO/IA.

0) Ilpu HEmMOCPEACTBEHHOM MEpPexo/e IICKTPOHOB C UETBEP-
TOH OpOUTHI Ha BTOPYIO HU3ITy4aeTCs dboToH

coHepruei 2,525 3B. Uemy paBHa 4acTOTa 3TOTO U3JIyYECHUsI?



B) BO CKOJIBKO pa3 oTyiM4aeTcs JJIMHA BOJHBI H3JIy4YE€HUsS NPH
mepexoae 3JIEKTpOHA C YeTBEPTOMl OpOUTHI HA TPETHIO OT JUIMHBI
BOJIHBI U3JIyUEHHS IPU IIEPEX0JIE C TPEThel OPOUTHI Ha BTOPYIO?

2. PannoakTHBHBIH H30TOII 22826Rn HCIBITBIBAET O-PACTIA.

a) Hanumure siaepHy0 peakiuuio g 3Toro ciaydas. Kak uz-
MEHSITCS Macca siipa ¥ HOMep dJ1eMeHTa?

0) Uepes kakoe BpeMsl YUCIIO paJOAKTUBHBIX siJIep YMEHb-

muTed B 8 pa3? Ilepruon nomypacnana u3oromna 222Rn 3,825 CyT. B)
IlocTpoiiTe rpaduk 3aBHCUMOCTH YHCIIa pacIaBmuxcs saep AN =
(No — N) oT BpeMeHH TPUMEPHO 32 BpeMsI, ITOTyIeH-

HOE B 3aJaHHH 0). 55
Tema 6.2
Du3uKa AaTOMAa HATOMHOI0 A/APa
Tect 18
BapuanTt 1

1.ITpu GomOaparpoBKe 1237 Al HeWTpoHaMH HCITyCKaeTCsI 0-4aCTHIIA.

a) Hamumwure snepHyro peakuuio. YKaXUT€ COCTaB IOJIYYHB-
LIErocs sapa.

0) Onpenenure nedeKT MacChl MOJyYuBIIerocs sapa. (Mac- cy
MOJIy4YMBIIErocsl U30TOMNA NPUHATH paBHOM 23,99857 a. e. M.)
B) Onpeenure yAeabHYIO SHEPTHIO CBSA3H MOJIYYUBIIETOCS
sipa.
Bapuasrt 2

1.ITpu 6omOapaupoBKe 14N 0-4aCTULAMH UCITYCKAETCsI HIPOTOH.

a) Hanumwure saepHyr0 peakiuio. YKaXKUTE€ COCTaB IOJIYyYHB-
hrerocs sapa.

0) Kakas sHeprust BelACIISIETCS NPU TaKOM sIIEpHOM peak- UHuu?

B) Kakoil kuHeTHMYEeCKOW 3Heprueil o0ianamo sapo 147N o
BCeTymuieHUs: B peakiuioo? (Kunernueckumu sHeprusiMu sigep, 00-
pa30BaBIINXCS B PE3yJIbTATE PEAKINU, MPeHEOPEUb. )



Paznen 7. Ctpoenne Beenennoii

Tema 7.1
Ctpoenue CotHeUHOH CHCTEMbI
Tect 19
I Bapuanr.

1. CosiHEYHAs cUCTEMA — DTO:

a) MJIaHeTHas CUCTEMa CO 3BE3/I0H B IIEHTPE U
MIPUPOTHBIMU KOCMHYECKUMHU 00BEKTaMH, KOTOPHIE
BpaiarwTcs Bokpyr ConHia

0) 3Be3/1HAasI CHUCTEMa C IUIaHETaMHU

B) cuctema u3 CosHIla U IJIaHEeT

2. ConHe4Hasi CUCTEMa BXOJHUT B COCTaB!
a) pykaB OpuroHa

6) Mneunoro I[lytu

B) MECTHYIO TPYIIITY FaJIaKTHK

3. Bo3pact CosHEYHOM CHCTEMBI:
a) 1 mupa net

0) 4,57 mnpn et

B) 3 MJIpJ JIeT

4. Kakue mnaHeTsl BXOOAT B cocTaB COJTHEYHOM CHCTEMBI?

a) TUIAHETHI 3eMHOMW TPYIIIbI, METEOPOUIBI U JIEJISTHBIEC TUTaHThI
0) BHYTpEHHUE TUTAHETHI, aCTEPOUIBI i KaPJIUKOBBIC TIJIAHETHI
B) TJIAHETHI 36MHOM TPYTIIbI, TA30BbI€ TUTAHTHI, KAPITUKOBHIE
IJIAHETHI

5. B ConHeuHy0 CUCTEMY BXOJAT IUIAHETHI 3€MHOW TPYTIIIBI:
a) Mepkypuit, 3emiisa, Mapc, Benepa

0) Mapc, FOmurep, 3emiis, Benepa

B) Mepkypuii, 3emis1, CatypH, Mapc

6. 5 opunmaNEHO MPU3HAHHBIX KapIMKOBBIX TUIAHET B



Conneunoii cucreme. IT10:

a) Llepepa, Ilnyron, Xyamea, Makemake, Dpuia
0) Ilnyron, Cenna, Xaymea, KBaBap, Opk

B) [lammana, Becra, ['ures, [LnyTon, Llepepa

7. Kakue o6mactu CoTHEYHOM CHCTEMBI 3aOJTHEHBI MAJIBIMU
TEaMH:

a) BHemH:sA o6nacTs CoHeYHOM cucTeMbl U o0ako Oopra
0) mosic actepouoB Mexay Mapcom u KOmurepom u
obmacTk 3a opoburoii Henryna

B) renrocdepa u mosic acTepouIoB

8. Uto mpencraBisieT coO0M «CONHEYHBIN BeTep»?

a) MOTOK I'eJINEBO-BOJIOPOIHOM TIa3Mbl, KOTOPBIH
HCTEKAET M3 COJTHEYHON KOPOHBI B KOCMOC

0) nmotok ¢poToHOB OT COHITA, TOJETAOIINI 10 3eMIIH
B) KOHBEKTHUBHOE JIBIKeHUE B aTMOocdepe ComHia

9. YUro nopoxaaet Ha maHeTax COJIHEUYHON CUCTEMBI
Maraurocdepy, NOJIIPHOE CUSIHUE U PaTUAIIMOHHBIN 1osiC ?
a) Mex3Be31HbIH ra3

0) COTHEUHBIN BeTEp

B) KOCMHYECKHE YY1

10. Bunp! comHeyHoro Berpa?

a) ME/IJICHHBIH, OBICTPBIN BETEp U BO3MYILIEHHbIE TOTOKU
0) renrocgepHbIit TOKOBBIH CIION U OBICTpPBII BeTEp

B) ME/JICHHBIN U OBICTPHIi

11. Kakas 3Be3na Haxonutcs 6mrke Bcero kK ComHity ?
a) Bonba-Paiie

0) [Ipoxcuma IlentaBpa

B) Tenbua

12. Conuue sgBusercs?
a) KEJNTHIM KapJIUKOM



0) 6enbIM KapIKOM
B) KPACHBIM THTaHTOM

13. BayTpennss o6acte COTHEUHON CUCTEMBI BKIIIOYAET B CEOS:
a) MJIAHEThI 3eMHOMU TPYIIIBI U aCTEPOUIbI

0) MIaHeThl 3€MHOM TPYIIIIBI

B) IUIAHETHI-TUTAHTHI

14. Buenrasist o6nacts COIHEYHON CUCTEMBI BKITIOYACT B ceO0sl:
a) MJIaHEeThl 3eMHOM IPYMIIBI U ACTEPOUIBI

0) ['a30BbIe TUTAHTHI, ACTEPOUTHO-KOMETHO-Ta30BbIE TOsICA
Koiinepa, TpancHenTyHOBBIE 00BEKTHI, 00Jaka OopTa 1
Paccesannoro qucka

B) TUIaHETHI 36MHOM TPYIIBI U Fa30BbI€ TUTAHTHI

15. Yto takoe Ilosc Koiinepa?

a) o6macte COTHEYHON CHCTEMBI OT OPOUTHI

Henryna (30 acTpOHOMHUYECKHUX SAUHHI] OT

Connna 10 55 acrpoHoMuueckux eaquuuil ot CoJiHIa)
0) Apyroe Ha3BaHUE MOsICa ACTEPOUJIOB

B) pyroe Ha3BaHue obsaka Ooprta

16. Cpenusis CKOPOCTh COTHEYHOTO BETPA, KOTOPYIO
HaOJrOAr0T Ha 3emie?

a) 450 xm/c

0) 25 kMm/c

B) 40 xkm/C

17. Kakas mmanera CoaTHeYHOH CUCTEMBI UMEET
HanOoJIbIIIee KOJTUIECTBO CITyTHUKOB:

a) CatypH

6) FOnurep

B) YpaH

18. Ckonbko cryTHUKOB Y BeHepsl:
a) HET CIIyTHUKOB



0) 1Ba CIIyTHHKA
B) 67 CITyTHUKOB

19. Kakue o0bexThl COTHEUHOM CHCTEMBI

MO>KHO HaOJ07aTh HEBOOPY>KEHHBIM I71a30M € 3eMJIn?
a) Connnie, Benepy, Mapc, CatypHh, FOnutep, Jlyny,
Mepkypuil, KOMETBI

0) Comnuie, JIyny, Mapc u Benepy

B) Connue, Jlyny, Mapc, Benepy, Ypau

20. Kakoii acTpoHOM pa3paboTai reTHoleHTPUIECKY IO
cucremy mupa?
a) Knasmuii [1Tonemeit
0) Huxomaii Konmepauk
B) ["anuneo Nanueit
II BapuaHnr.
1. Mneunslii [yt — ciupasibHast rajlakTHKa,
COCTOSIIAs MPUOIUZUTEIBHO U3:
a) 200 mupa 3Be31
0) 1 3Be31bI
B) 10 3Be3n
2. CoJsiHIIe BpaliaeTcsi BOKPYT EHTPA FaJlaKTUKHU
€O CKOPOCTHIO U COBEPIIAET MOJIHbIA 000POT
(rajakTu4yeckuii roa):
a) 254 xm/c 230 miH et
0) 450 km/c 30 mutH JeT
B) 150 km/c 100 muH et

3. MecTHOE MeX3Be3/1HOe 00IaK0 — ITO:

a) TaJJaKTH4YCCKas OKpPECTHOCTD, ITPUMbBIKArOIIast

k ConHeuHOH cucreMe

0) IUIOTHBIN y4acTOK 00JIaCTH pa3pexeHHOro ra3a
B) paJuOaKTHBHAs MbUIb

4. ITnaneTs! CONHEYHOM CUCTEMBI UMEIOT (OPMY:
a) ceporanbHyI0, CIUTIOIICHHYIO Y TTOJIFOCOB



0) 3BKJIMJIOBYIO
B) TUIIEPOOTMYECKYIO

5. Omnupudeckast Gopmysia, TPUOITU3UTEITEHO
OTIHCHIBAIOIIAS PACCTOSIHHS MKy TutanetaMu CoTHeUHOU
cucteMbl U COJTHIIEM, Ha3bIBACTCS:

a) cucremoii [Ironemes

0) npaBusiom Turmyca-bone

B) CHCTE€Ma BUCOKOCOB — FOJIMAHCKHI KaJIeHAAph

6. llIBenckas ConHeyHas cucTeMa — 3To:

a) camas kpynHas Mojiesb COTHEYHOU CUCTEMBI,
pacrosioxkeHHasl Ha Teppuropu LIsennn

0) Teopusi ctpoeHuss COTHEYHOU CHUCTEMBI

B) 3nanue B CTOKToOJbMe

7. Yro siBnsiercst « COMHIIEM» B IIBEJCKON COJIHEYHOM CUCTEME:

a) OpukccoH-I' 106 — camoe GosbIIoe ChepuvecKoe 3JaHUe B MUPE
0) mrap U3 Meau B TOPrOBOM IIEHTpE

B) MOHYMEHT B KOPOJIEBCKOM TE€XHOJIOTUYECKOM HHCTHTYTEC

8. I'ne ycranosinen lOnurep B MIBEJACKON COJHEUHOU CUCTEME:
a) LIEHTP KPYTrOBOI0 MEePEKPecTKa OKOJIO a3pornopTa
Crokronbpm-Apnanaa

0) Ynrcana, miomans Llenbcust

B) Hay4HBIN 1IeHTp banTa3apa B ropone LLIEBae

9. B kako#i eme cTpaHe cymecTByeT Mojiesib COTHEYHON CUCTEMBI:
a) XopBaTHs

0) AHrus

B) Poccus

10. O6cepBaTOpus COTHEUHOW TUHAMUKY, 3aMyIIEHHAS

11 despansa 2010 roga kocMuueckoit odceparopueit
HACA, paccunTtanHas Ha 5 JIET — €€ LIETIb!

a) pa3BUTHE 3HAHUH, HYKHBIX ISl 9P PEKTUBHOTO peIIeHUS



COJIHEUHO-3E€MHBIX CBI3eH
0) koHTpoJb Has CoHIIEM
B) poTorpapupoBanue ConHua

11. O xakom 3akone Keruiepa uner peus:

«Ky©6 6osbIIoit mosryocu opOoUTHI Tena, MeaEHHBINA
Ha KBaJIpaT Mepro/ia ero oOpamieHuii 1 Ha CyMMy
Macc TeJl, €CTh BeJIMYMHA TOCTOSTHHAS

a) nepBblii 3akoH Kemepa

0) BTOpOIi 3akoH Kermepa

B) TpeTwuii 3akoH Kemiepa

I') 4eTBepTHIK 3akoH Kemiepa

12. KonnuectBo miraneT B COJTHEYHOM CHCTEME:
a) 1IeCTh

0) ceMb

B) JICBATH

') BOCEMb

13. Ha3Banue paccrosaust ot 3emin 10 CoJHIa:
a) CBETOBBIM I'OJIOM

0) mapcexkom

B) aCTPOHOMUYECKAs €IMHUIIA

I') TOAWYHBIN Mapajiake

14. Onpeaesnure, 10 KAKMM 0pOMTAM ABUIKYTCS IUIAHEThI:
a) KPYrOBbIM

0) runepOoTMIeCKuM

B) JUTMITHYECKUM

r) napaboiInyecKum

15. OcHOBHBIC IPUYHHBI CMEHBI BPEMEH:

a) n3MeHeHue pacctossHus 10 CosHIa BCIEACTBUE
JBYDKEHUS 3€MIIH TI0 3JUTMIITUYECKOM opouTe

0) HAKJIOH 3eMHOM OCH K IJIOCKOCTH 3€MHOU OpOUTHI
B) BpallleHuE 3eMJIM BOKPYT CBOEH O0CU

I) epenajaMu TemrepaTyp



16. Yem 00bsicHsIeTCA SIBJIEHHE IPUJIMBOB U OTJIMBOB?
a) MEJUICHHBIM OCEBbIM BpalieHreM JIyHbl

0) nputspxkeHreM JIyHbl 1 OONIBIIMMU pa3MepaMu 3eMIInd
B) OOJIBIITUMU TIepenagamMu Temmneparyp Ha Jlyne
r) ABvxeHueM JIyHbl Bokpyr 3emin

1) TyHHBIM 3aTMEHHEM

17. IlepBbIM OTKPBLI 3AKOHBI IBUKEHUSI
miadHeT CoJiHeYHOH cucTeMbl?

a) Hukonait Konepaux

0) NMorann Kermep

B) Jl>xopnano bpyno

r) XKak Kaccunu

18. IlnyToH — muianera?

a) na

0) HeT

19. Koraa 3emuist u3-3a cB0ero rogu4Horo
JABHKeHUs 110 opOuTe Osmake Bcero K CostHy?
a) JIETOM

0) B mepurenuu

B) 3UMOM

r) B aenuu

20. Boi0epuTe, KaKkue TeJia He BXOAAT

B COCTAB COJIHEYHOM CHCTEMBbI?

a) CouHire

0) OoJbIINE TUTAHETH U UX CITy THUKHU

B) aCTEPOMIbI

') KOMETBI

1) METEOPbI

Tema 7.2
DBoonusa Beesennoi

Tect 20
Bapuanr 1

1. AcTpoHOMUS — HayKa, U3ydaromas ...
2. Teneckom HEOOXOIUM JIJISl TOTO, YTOOHI ...



3. Camast BbICOKasi TOUKa HEOECHOI chepbl Ha3bIBACTCA ...

4. JIuaus mepeceyeHus MI0CKOCTH HEOECHOTO0 TOPU30HTA

U MepUIraHa Ha3bIBACTCH ...

5. Tpetbs nnanera ot CoJHIIA — 3TO ...

6. Ilo xakum opOutam oOpamaroTcs rianeTsl Bokpyr Connia?

7. brimkarimas k CoJlHITy TOUuKa OpOUTHI TJIaHEThI Ha3bIBACTC ...
Bapuant 2

1. [Tpu yaanenuun HabnroAaresns OT UCTOYHUKA CBETA JIMHUU CIIEKTPA ...
2. Bce mu1aHeThI-TUralThl XapaKTepU3yrTces ...

3. AcTepouibl BpalaroTcs MEXy OpOUTaMH ...

4. Kakue BemiecTBa mpeodiagaroT B atMochepax 3Be3a?

5. K xakomy kiaccy 3Be37 oTHocuTcst CoJtHie?

6. Ha ckonbko co3Be3nuit pazneneHo Hebo?

7. KTO OTKpBUI 3aKOHBI JBH>KEHUS I1aHeT BOKpyT ConHia?

3. I'ne na 3emie He BUAHO 3BE3]1 FOXKHOTO MOTyIIapus Heba?
4. Yepes ckoabKo co3Be3Auil nposeraet myTh Connia?
b) 12.
5. [lepuox obpamienwus maaHeT BOKpYr COHIIA TTO OTHOIICHHIO K 3BE3/1aM
Ha3bIBACTCH ...
6. ITonne1it 060poT Bokpyr 3emnu JlyHna coepuiaer 3a ...?7



6.KOHTPOJIbHO-OIIEHOYHBIE CPEJICTBA JIJIsI IPOMEXYTOYHOI
ATTECTAIIUN

HHEPEYEHDb
Teopernueckux 3a1aHuii AJ151 NIPOBeJeHUA IK3aMeHA M0
OYA.11 ®PU3UKA

1. ®wusuka - Hayka o npupoae. CBA3b ¢ APYTUMH HAyKaMH.

2. Buytpennss sueprusi. CteneHu cBoOOIbI MOJIEKYJIbI.

3. 3meHeHne BHYTPEHHEH SHEPTUH ITyTEM COBEPILIEHUS PAOOTHI.

4. KonuuectBo Terinotel. Juarpamma ¢a3zoBbIX epexo0B.

5. YpaBHEHHE TEIIOBOTO OaTaHca.

6. IlepBbIil 3akoH TepMoaMHAMUKU. [IpruMeHeHue MepBOro 3aKoHa TEPMOAMHAMUKHU K
u3onpoieccam. AnuabaTHslii mpouecc.

7.TernoBbie nBuratenu. llpuHnum aeiicTBUs TeruioBbIX aBurareneidl. Koaddunment
MOJIE3HOTO AEHUCTBUA TEIJIOBBIX JBUTATEIICH.

8. I1apel. CriocoObl mapooOpa3zoBaHUs.

9. Bnaxnocts Bo3ayxa. Buael Bnaxknoctu. [Ipubopbl myig omnpeneneHus BIaKHOCTU
BO3lyXa.

10. Dnekrpuzanus. Buabl a5eKTprUdecKuX 3apsiioB. 3aKOH COXPAHEHHUS 3apsiIOB.

11. B3aumoneiicTBue TOUEUHBIX 3apsaoB. 3akoH KymnoHa.

12. DOnekrpuueckoe mone. CunoBas XapaKTEPUCTUKA AJIEKTPUYECKOTO TONIA -
HaNpsKEHHOCTh. [IpUHIMI Cynepno3uiuu.

13. OgHoponHoe anekTpuueckoe nonie. Pabora mpu nepemeniennu 3apsiga B OIHOPOIHOM
AJIEKTPUYECKOM IOJIE.

14. IloTeHuMa noist TOYEYHOro 3apsiga. Pa3HOCTh MOTEHIIUAIOB - HAIIPSKEHHE.

15. [IpOBONHUKHU U TUAIAEKTPUKHU.

16. DnekrpoemkocTs. EAMHUIIBI M3MepeHUs AeKTpoeMKocTh.  KonaeHcaTopbl. Buasl
KOHJIEHCATOPOB. DJIEKTPOEMKOCTh KOHAEHCAaTopa.

17. CoennHeHus: KOHAEHCATOPOB.

18. Onexrpuueckuit Tok. Cuia TOKa, INIOTHOCTh TOKa. CHila TOKA, INIOTHOCTH TOKa C
AIIEKTPOHHOM TOUKHU 3PEHHUS.

19. 3akon Oma s ydacTka Lenu. OJIEKTPUYECKOE COINPOTUBIICHUE. YIEIbHOE
COMPOTHUBJICHHE.

20. CoenuHeHusi PpPE3UCTOPOB. 3aKOHBI MOCJIEIOBAaTEIBHOIO M  MApPAJJIEIBHOTO
COCIMHEHUN PE3UCTOPOB.

21. DnexkTpuyeckue Henu. DNEKTPOABIKYIIAs cuia. 3akoH Oma J1sl TTIOJTHOM 1IeTH.

22. TemmoBoe neiicTBue Toka. PaboTa Toka, MOIIHOCTH TOKa. 3akoH J[xkoynsa- JleHma.
Kopotkoe 3ambikanue. [Ipenoxpanurenu.

23.9neKkTposin3. DNEKTPOXUMUYECKUI IKBUBAJICHT. 3aKOHBI 3JeKkTponn3a. [IpuMenenue
ANEKTPOJIN3A.

24. DnekTpuyeckuii TOK B MOdaynpoBogHUKax. CoOCTBEHHas W  IpUMeECHasd
IPOBOAMMOCTH TOJTYIIPOBOJHUKOB.

25. MarnutHoe none. CunoBble JUHUM MarHuTHOro nojis. [IpaBuna OypaBumka st
IPSIMOTO U KPYTOBOI'O TOKOB. XapaKTE€pPUCTUKA MATHUTHOTO MOJISI.

26. Cunma MarHUTHOIO B3auMOJACHCTBUSA. MarHuTHas npoHunaemoctb. Cuna Ammepa.



Cuna JlopeHnna.

27.CBsi3b HANpPSIKEHHOCTM M BEKTOPA MAarHUTHOM HMHAYKLMH. MarHuTHblE CBOMCTBa
BenecTBa. HamaranunBanue ¢peppoMarHeTuKoB. SIBIICHHE MarHUTHOTO T€CTEpPE3nca.

28. Pabora mpu mnepemMmelnieHUU MPOBOJHMKA B MarHUTHOM mnoje. [loTokocuernseHue.
NHBayKTUBHOCTS.

29. OTKphITHE IEKTPOMArHUTHON UHAYKIIMU. NHAYKIIMOHHBIN TOK cojieHOu A (IIpaBUIIO
Jlenna). 3./1.C. MUHAYKIIMOHHOTO TOKa COJICHOU/IA.

30. WHAYKIMOHHBIA TOK MPSAMOro MpOBOAHMKA (mpaBwiio mpaBod pyku).D.J.C.
WHIYKIIMOHHOTO TOKA MPSMOTO MPOBOAHUKA.

31.5Bnenune camounaykiuu. 3.J1.C. caMOMHIYKIIMHA. DHEPTUsi MATHUTHOTO TIOJIS.

32.I'apmonnueckue KojeOaHus. YpaBHEHHE TapMOHHUYECKUX KoneOanwmii. [lapamerpsi
KOJIE0ATEIbHOTO ABUKEHUS.

33.IlepemennsbIit TOK. [IpUHITUIT TOJTyYEHHS IEPEMEHHOTO TOKa. J[eHCTByOlIee 3HaYCHNE
CUJIBI TOKA, HAMIPSKEHUS U 3.]1.C. B LIENH IEPEMEHHOTO TOKA.

34. Tpanchopmarop. Buner tpanchopmatopoB. Koadduiment tpancpopmanmu. 3akoH
Tpancpopmauuu. JIDIL.

35. Buasl CONMPOTUBIIEHUE B LETIM IEPEMEHHOTO TOKA.

36. 3akon OMa 11 IENU MEPEMEHHOTO TOKa. MOITHOCTh B LIEMU NEPEMEHHOTO TOKA.

37. Konebarenbublii koHTYp. Ilepumon anexkTpoMarHUTHBIX — KoseOaHui(hopmyna
TomcoHa).

38.TpaH3UCTOPHBIN FeHEPaTOP HE3aTyXaIOIINUX IEKTPOMArHUTHBIX KOJIeOaHUM.

39. DnekTpoMarHuTHbIEC BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.

40. IIpunnun paguorene@oHHOM cBA3H. Paguonokarms.

41. Ilpupona cera. KopiycKyinsipHO-BOJIHOBOM JTyail3M CBETa.

42. OnpeneneHre CKOPOCTU CBETA. 3aKOHBI paCHpPOCTPAHEHUS CBETA.

43. BorHOBBIE CBOICTBa cBeTa. IHTEepdeperus, nudpakiius, moaspu3aims.

44. Jlucnepcusa. Cnextpsl. Buael cnekrpoB. CnekrpanbHblii aHanu3. [Ipubopsl s
MOJIyYEHUS CIIEKTPOB.

45. ®ororddext. Teopus pororddexra. Ypasuenue dhortordpdexra. DoTOHBL. IHEPrUs U
umnynsc ¢potoHa. [Ipumenenue pororddexra.

46.DotomeTpusi. CBeTOTEXHMYECKHE BelWYuHBL. [lpubopsl 11 omnpeseneHus
CBETOTEXHUYECKHUX BEJIIMUUH.

47.Ctpoenue atoma. OnbIThl Pezepdopra.

48. IIpoTuBopeuns maHeTapHoil mozenu crpoenus aroma. [loctynarst bopa.

49. Ctpoenue sigpa aroma. OTKpbITHE PAIUOAKTUBHOCTH.

50.3akoH pannoakTUBHOrO pacnana. [[poToHHO- HEUTpPOHHas MOMAENb CTPOCHUS slpa
aToMma.

51. Jledext Macchl. DHEPTHs CBSI3U aTOMHBIX SIIED.

52. SlnepHble peakunuu, UCIIOJIb30BAHUE SIAEPHOM SHEPTUH.

INEPEYEHDb
IpakTyeckux 3aaHuii Ajs1 npoBeaeHus 3xk3amena no OY /.11 ®U3NUKA
1./IBa mapajijenbHbIX MPOBOJHMUKA JJIMHOW 2,8 M Ka)KIbli HAXOASATCS HA pPacCTosHUU 12 cMm
JIpyT OT Apyra v nputaruBarorTcsa ¢ cuion 3,4 H. Cuna Toka B niepBoM 58 A. Onipenenurb CUily
TOKa BO BTOPOM MPOBOTHUKE.
2. Conenoun umeet 1400 ButkoB, ;yuny 1,6 M u paauyc 4,8 cm.Cuina toka B coneHoue 6,3 A.
OnpenenuTh MarHUTHBIN MTOTOK, MOTOKOCHETJICHHE U UHIYKTUBHOCThH COJICHOU/IA.



3. JlnHa BOJNHBI, COOTBETCTBYIOMIAsl KpacHOU rpanuiie Gotosddexra 1 HaTpus, COCTABISET
530 aMm. OnpenenuTs paboOTy BbIXO/1a SIEKTPOHOB U3 HATPUSI.

4.Pabora BbIXOJAa D3JEKTPOHOB M3 30i0Ta paBHa 4,59 »B. Hailtu kpacHyro TrpaHuily
dororddexra nms 305m0T4.

OnpenenuTes 3aBUCUMOCTh OT BPEMEHHM HANpPSKEHUS Ha KaTyIIKE W €€ HHAYKTUBHOE
CONPOTHUBIICHHUE.

6./IBa xoHaeHcaropa ¢ eMKOCTAMHU 4 1 1 MK®D coeauHUIIN MOCIEI0BaTeIbHO U MOAKIIOUUINA K
Hanpspkenuro 220 B. Haittu o0111yr0 37€KTpOeMKOCTh KOHJICHCATOPOB M HAIIPSKEHUI Ha HUX.
7. OnpenenuTs SHEPrU0 MarHUTHOTO MOJIS KaTyIIKU coaep:xkamie 120 BUTKOB, €Civ NpH cuie
TOKa 7,5 A MarHUTHBIN MOTOK B HEMl paBeH 2,3 MBO.

8. OnpenenuTh SHEPTUI0 MarHUTHOTO MOJS KaTylIKH, cofepxkamier 120 BUTKOB, €CIIM IPU CUJIE
TOKa 7,5 A MarHUTHBIN OTOK B HEW paBeH 2,3 MBO.

9. OnpenenuTs CHIIYy TOKAa B COJIEHOUE, IIMHOU 64 cM, eciu OH coaepXUT 820 BUTKOB, a
MHIYKIMsl MATHUTHOTO I10JIs BHYTpH Hero 1,2¢107 To.

10.Karymka ¢ MHIYKTUBHOCTBIO 35 MI'H BKIItOYaeTcs B CETh MEPEMEHHOTO ToKa. OnpenenuThb
WHJIYKTUBHOE CONIPOTUBIICHHUE KaTymku mpu yactote 60, 240 u 480 I'w.

11.Kakoii IIMHBI 3JEKTPOMAarHUTHBIE BOJHBI M3Jy4aeT B BaKyyMe KoyieOaTeNbHBIA KOHTYpP C
eMkocThio 2,6 ® u ¢ uHaykTuBHOCTHIO 0,012 MI'H, KOorma B HEM IPOMCXOIAT KOJICOAHUS C
COOCTBEHHOW 4acTOTOM.

12 S npa nzotomna Topus (907232)Th nperepneBaroT a- pacmnaj, 1Ba - pacmana u €Imie OJuH O~
pacnaz. Kakue sigpa nmocie 3Toro nojry4arorcs?

13. JIBa mapaijenbHbBIX MPOBOJHHUKA C MPOTEKAOIMIMMHU MO HUM OJWHAKOBBIMHA TOKaMH
HaxoAATCA Ha paccrosHuM 8,7 c¢M Apyr OT npyra u npurarusatorcsa ¢ cwioud 0,025 H.
Onpenenuts Cuily TOKa B IPOBOJHUKAX, €CIIH JIJIMHA KAXKI0T0 U3 HUX paBHa 320 cM.

14. BbIYMCIUTD YaCTOTy COOCTBEHHBIX KOJIEOAHHWU B KOHTYpPE C aKTUBHBIM COMPOTUBICHUEM
PaBHBIM HYIIO, €CJIM MHIYKTUBHOCTb 3TOTO KOHTypa paBHa 12 mI'H, a ero emkocts 0,88 mMk®D.
Kak u3MeHuThCs YacTtoTa KOjeOaHMM, €Clid B KOHTYpP BKJIIOUUTH IMOCIEAOBATEIBHO €Ile TpHU
TAaKUX XK€ KOHJeHcaTopa?

15./IBa koHeHcaTopa ¢ eMKOCTIMU 4 U 1 MKD CoeAMHUIIN TTOCEI0OBATEIbHO U TOAKIIOUUIIN K
Hanpspkenuto 220 B. Haiitu o611yro 37eKTpoeMKOCTh KOHJEHCATOPOB M HAIIPSKEHUH Ha HUX.
16. OnpenenuTh 3HEPrUI0 MATHUTHOTO MOJISl KATyIIKU coeprkamiei 120 BUTKOB, €Cli MpU CUJIE
TOKa 7,5 A MarHUTHBIN MOTOK B HEMl paBeH 2,3 MBO.

17. Omnpenenuth BEIWYMHY TOYEUHOTO 3aps/ia, €CJIM Ha PACCTOSIHUM 5 CM OT HEro
HAIPSHKEHHOCTH MOJIA B Bo3Ayxe pasHa 2-10* H/Kn?

18. AkkymynsaTop, ¢ 3.4.c. 2 B npu 3aMbpikaHuM Ha BHemHee comnportusiieHue 4,8 Om, naer
cuny Toka 0,4 A. OnpenenuTh BHYTPEHHEE CONPOTUBIICHHE AKKyMYJISTOPAa M HAIPSKEHHE Ha
€ro 3aXuMax.

19. Kakoii JJIMHBI 3J€KTPOMATrHUTHBIE BOJHBI M3Iy4aeT B BaKyyMe KoieOaTeabHBbIM KOHTYp C
eMkocThio 2,6 ® u ¢ uHaykTUBHOCTHIO 0,012 MI'H, KOorma B HEM IPOUCXOIAT KOJICOAHUS C
COOCTBEHHOW YaCTOTOM.

20.Aapa uzorona topus (_907232)Th nperepneBaroT - pacnai, ABa - pacnaga U U €Ie OJuH
a- pacnaa. Kakue sigpa nmocie 3Toro nojry4arorcs?

21. Bpuucnuth 4acToTy COOCTBEHHBIX KOJI€OAaHMIl B KOHTYpEe C aKTHBHBIM COIPOTUBICHHEM
PaBHBIM HYIIO, €CJIM MHIYKTUBHOCTb 3TOT0 KOHTypa paBHa 12 mIH, a ero emxocth 0,88 mMk®D.
Kak m3MeHHTbCS yacToTa KOJIEOAHM, €CIM B KOHTYpP BKJIIOUUTH IOCIIEJOBATEIbHO €IIe TPU
TAKHX XK€ KOHJeHcaTopa?



22. Jlyd cBeTa mepexoauT U3 MIUIEpUHa B Bo3ayX. KakoB Oyzmer yroi mpenomiieHus gy4a, €Ciu
OH NAJAET Ha TPAaHMILy pa3zelia AByX Cpel NoX yIrioM 22°7

23. K reneparopy ¢ 2. J4.C. 120 B u BHyTpeHHUM comnpoTuBieHueM 3 OM OpHUCOECIUHWIH
HarpeBareabHbId npubop comnporusieHneM 21 OM. OmnpenenuTs CUIly TOKa W HanmpsDKEHHE B
LEIH.

24. OnpenenuTts IIOTHOCTh TOKa, ecau 3a 0,4c yepe3 NpOBOJIHUK,

IJIOIAABI0 IIONEPEYHOro cedeHus 1,2 mMm2 , mpomuo 6-10'8 B
AJICKTPOHOB. 1=

25. Yetblpe mNOpOBOJHMKA COE€AMHEHBbI 10 cxeme, R1= 1,6 OM,R2 = 4
Om, R3 = 6 Om, R4=12 Om. OOGmee HalpsDKCHUE  Ha

pesuctopax 18 B.Omnpenenuts ob1iee COMpOTUBICHNUE U CHITY TOKa B KaXKJIOM PE3UCTOpE.

26. K reneparopy c¢ 3.J1.C. 120 B u BHyTpeHHHM comnpotuBieHueM 3 OM MNPUCOETUHUIU
HarpeBaTeNbHbIN Tpudop conpoTtusieHueM 21 Om. OnpenenuTs CUIy TOKa U HalpsKEHUE B
(21178

27. JIBa mapayiebHBIX MPOBOJHUKA C MPOTEKAIOMINMU 10 HUM OJIMHAKOBBIMU TOKAMH
HaxXOAATCS HAa pacCTOSHUU &,7 CM ApPYT OT Apyra u nputsarusarorcs ¢ cuioiut 0,025 H.
Onpenennuts CUITy TOKa B IPOBOJIHUKAX, €CJIM AJIMHA KaXA0r0 U3 HUX paBHa 320 cMm

28. BeIunCcIUTh 4acTOTYy COOCTBEHHBIX KOJICOAHHM B KOHTYPE C aKTUBHBIM COITPOTUBJICHUEM
PaBHBIM HYIIO, €CJIM HUHIYKTUBHOCTH 3TOTO KOHTYpa paBHa 12 MI'H, a ero emkxocTs 0,88 MKD.
Kak n3aMeHuTbcs yacToTa KosieOaHUM, €CIM B KOHTYP BKJIIOUUTD MOCIIEI0BATENBHO €UIe TPU
TaKuX K€ KOHJIeHcaropa?

29./1Ba xoHneHcaropa ¢ eMKOCTAMU 4 u 1 Mk® coeaAMHUIN MOCIEN0BATENBHO U MOAKIIOUNIIN K
Hanpspkenuto 220 B. Haittu o611y1o 371eKTpoOeMKOCTh KOHJIEHCATOPOB M HAIIPSKEHUN Ha HUX.
30.Karymika ¢ MHIyKTUBHOCTBIO 35 MI'H BKJIIOYaeTCS B CE€Th MEPEMEHHOTO ToKa. OnpenennThb
WHYKTUBHOE COMPOTUBIIEHHUE KaTylKu npu yactote 60, 240 u 480 I'm.

31.0npenenuTs MIOTHOCTH TOKA, eciu 3a 0,4c yepe3 MPOBOIHUK, TIIOIIAJIbI0 TOTIEPEUHOTO
ceuenns 1,2 mm2 , npouwo 6-10'® spexrponos.

32 .S npa uzorona topus (907232)Th nmperepneBaroT - pacnaj, 1Ba - pacnaja U €mie OJuH O-
pacnaz. Kakue siapa mocie 3Toro noay4arrcs?

CucremMa oLleHHBaHUS Pe3ylbTaTOB MPOMEKYTOUYHOM arTecTtauu: oueHka «5» -90-100 %, «4» -
70-89 %, «3» - 50-69 %, «2» - 49- HurxKe



PaccmoTtpeno Ha 3aceganun PK3AMEHAITMOHHBIN

LUKJIOBOW KOMHUCCHH BUJIET Nel YTBEPKJIAIO
«[OpHBIX JMCIIUTLINH) o 3am. Hﬂpelfmpa 110
nporokosn Ne 3 OV]I. 11 ®U3UKA y4ebHol pabore
«05» Hos6pPs 2024 . pymma C93C-24.90M-24, | — O-B. Ilananosa
[Ipencenarenn OITU-24.01TYT-24, OTP-24, | «06» HOAOps 2024 T.

H.A. Kyk VC-24, 21IC-24
Cemectp BTOpOU

Yactp 1. TeopeTtuueckoe 3a1anue

1. Enunas ¢pusunueckas kaptuHa Mupa. Pusnka U HayqHO- TEXHUYECKAsi pEBOITIOLHUA.
2. 'apmonmnueckue koynebanus. YpaBHEHUE TAPMOHUYECKUX KOJIEOAHUM.

Yacrs 2. [IpakTnyeckoe 3aganue

3. JlnvHa BOJHBI, COOTBETCTBYIOIIAsI KpacHOU rpanuiie hoTtodrddexra 1ist HaTpus,
coctasiseT 530 um. Onpeaenuts padoTy BBIXOAA SJIEKTPOHOB U3 HATPHSL.

IIpenogaBartesb B.B. C0/1010BHUKOB
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PaccmoTtpeno Ha 3aceganun PK3AMEHAITMOHHBIN

LUKJIOBOW KOMHUCCHH BUJIET Ne2 YTBEPKJIAIO
«[OpHBIX JMCIIUTLINH) o 3am. Hﬂpelfmpa 110
poTokon Ne 3 OV]L. 11 ®U3UKA y4ueOHo# paboTe
«05» Hos6pPs 2024 . pymma C93C-24.90M-24, | — O-B. Ilananosa
Ipeacenareis OI1U-24.01TYT-24, OT'P-24, | «06» HOs1Ops 2024 T.

H.A. Kyk UC-24, 21 C-24
Cemectp BTOpOU

Yactp 1. TeopeTtuueckoe 3a1anue

1. CnennanbHas TeOpUst OTHOCUTENBHOCTHU. [locTynmarel DMHIITEHHA.
2. 3akoH Tpancdopmarmu. JIDII.

Yacrs 2. [IpakTnyeckoe 3aganue

3. Pabora BpIXOAa 3JEKTPOHOB W3 3050Ta paBHa 4,59 »B. Haiftm kpacHyio rpaHuIly
dboToaddekra s 30510TAa.

IIpenogaBareib B.B. C0,1010BHUKOB
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[MUKJIOBOU KOMHCCUH

«"OpHBIX TUCUHUILIIUH
npotokos Ne 3

«05» HOs10pst 2024 T.
IIpencenarens
H.A. Kyk

PaccmoTtpeno Ha 3aceganun PK3AMEHAITMOHHBIN

BUJIET Ne3
1o
OV. 11 ®U3UKA
['pynima C33C-24,90M-24,
OIIN-24.,011YT-24, OI'P-24,
NC-24, 2UC-24
Cemectp BTOpOU

YTBEPXIAIO
3am. AupeKTopa no
y4ueOHo# paboTe
O.B. ITamanosa
«06» HOos10pst 2024 T.

Yactp 1. TeopeTtuueckoe 3a1anue

1. Buael conpoTuBieHre B IENU NEPEMEHHOTO TOKA.
2. Ctpoenue atoma. OnbiThl Pesepdopra.

Yacrs 2. [IpakTnyeckoe 3aganue

3. Cuna Toka B KaTyluike ¢ MHAYKTUBHOCTBIO 0,5 ['H nu3MeHsieTcst mo 3akoHy

I = 0,1sin628t. OnpenenuTh 3aBUCUMOCTH OT BPEMEHH HAIPSKEHUS Ha KaTYIIKE U €€

HHAYKTUBHOC COIIPOTHUBJICHUC.

IIpenogaBareinb

B.B. C0/1010BHHKOB
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PaccmoTtpeno Ha 3aceganun PK3AMEHAITMOHHBIN

LUKJIOBOW KOMHUCCHH BUJIET Ne4 YTBEPKJIAIO
«[OpHBIX JMCIIUTLINH) o 3am. Hﬂpelfmpa 110
poTokon Ne 3 OV]L. 11 ®U3UKA yuebHol paboTe
«05» Hos6pPs 2024 . pymma C93C-24.90M-24, | — O-B. Ilananosa
[Ipencenarenn OI1U-24.01TYT-24, OT'P-24, | «06» HOs1Ops 2024 T.

H.A. Kyxk 1C-24, 211C-24
Cemectp BTOpOU

Yactsb 1. TeopeTnueckoe 3a1anue
1. 3aBUCUMOCTB CONPOTUBIEHUA OT TEMIIEpaTypbl. CBEPXIIPOBOAUMOCTb.
2. Annabarsbiii ipouecc. [Ipunnun nevictBug ternossix MamuH. KITJ termmosoro

JIBUTATEIIS

Yacrsp 2. [IpakTnyeckoe 3aganue
3./IBa konaeHcaropa ¢ eMKOCTIMH 4 m | MK®D coeauHUIM IOCIEIOBAaTEIIbHO H

nofKIoumM K HanpspkeHuto 220 B. Haiftu oOmIyro 37IeKTpOEMKOCTh KOHIEHCATOPOB U
HaIPSOKEHNUN HA HUX.

IIpenogaBarennb B.B. C0.1010BHUKOB

69



PaccmoTtpeno Ha 3aceganun PK3AMEHAITMOHHBIN

[UKJIOBOH KOMHCCHH BUJIET Ne5 YTBEPXKIAIO
«[OpHBIX JMCIIUTLINH) o 3am. Hﬂpelfmpa 110
nporokosn Ne 3 OV]I. 11 ®U3UKA y4ebHol pabore
«05» Hos6pPs 2024 . pymma C93C-24.90M-24, | — O-B. Ilananosa
[Ipencenarenn OITU-24.01TYT-24, OTP-24, | «06» HOAOps 2024 T.

H.A. Kyk VC-24, 21IC-24
Cemectp BTOpOU

Yactb 1. TeopeTtuueckoe 3a1anue

1.T'apmonunueckue KojaebaHus: CBOOOIHBIE, BEIHYK/ICHHbBIC, 3aTyXalollue.
[IpeBpaiiieHne 3Hepryun Npyu KoyiedaTeIbHOM JIBUKESHUH.
2. 3axod Oma 1J1s1 y4acTKa LeMu.

Yacrs 2. [IpakTuyeckoe 3aganue

3.0npenenuTh 3HEPTUI0 MATHUTHOTO MOJIS KaTylIKU cofiepskaiieid 120 BUTKOB, eciiu Ipu
cuie Toka 7,5 A MarHUTHBIM OTOK B HEW paBeH 2,3 MBO

IIpenogaBarenn B.B. C0/1010BHUKOB
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PaccmoTtpeno Ha 3aceganun PK3AMEHAITMOHHBIN

[UKJIOBOH KOMHCCHH BUJIET Ne6 YTBEPXKIAIO
«[OpHBIX JMCIIUTLINH) o 3am. HHpeIfTOPa 110
poTokon Ne 3 OVJI. 11 DU3UKA yuebHol paboTe
«05» Hos6pPs 2024 . pymma C93C-24.90M-24, | — O-B. Ilananosa
[Ipencenarenn OI1U-24.01TYT-24, OT'P-24, | «06» HOs1Ops 2024 T.

H.A. Kyxk 1C-24, 211C-24
Cemectp BTOpOU

Yactsb 1. TeopeTnueckoe 3a1anue
l. BomHBl : HOpOAONBHBIE W TONEPEYHBIC. 3BYKOBBIC BOJIHBL. YIBTPAa3ByK M €r0

IIPUMEHEHHE.
2. CBs3b HANPSKEHHOCTH M BEKTOPAa MAarHUTHOW MHTYKIIMH.

Yacrs 2. [IpakTnyeckoe 3aganue

3. Onpenenutb HEPTUI0 MAarHUTHOIO MOJS KAaTylIKH, coiepskamieil 120 BUTKOB, eciu
pu cujie Toka 7,5 A MarHUTHBIN MTOTOK B Hel paBeH 2,3 MBO.

IIpenogaBarenanb B.B. C0/1010BHHKOB
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PaccmoTtpeno Ha 3aceganun
MUKJIOBOM KOMUCCUU

«I"OpHBIX TUCUHUILIIUH
npotokos Ne 3

«05» HOs10pst 2024 T.
IIpencenarens
H.A. Kyk

PK3AMEHALIMOHHBIM
BUJIET Ne7
110

OV. 11 ®U3UKA
['pynima C33C-24,90M-24,
OI1N-24,011YT-24, OI'P-24,

HC-24, 21NC-24
Cemectp BTOpOU

YTBEPXIAIO
3am. AupeKTopa no
y4ueOHo# paboTe
O.B. ITamanosa
«06» HOos10pst 2024 T.

Yactsb 1. TeopeTnueckoe 3a1anue

1. 3axkoH OMa 119 OJTHOH IEMH.

2. 3akoH JIxoynsa- Jlenna. Koporkoe 3ambikanue. [Ipegoxpanureny.

Yacrsb 2. [IpakTunyeckoe 3aganue

3. OnpenenuTh CUIIy TOKa B COJICHOUIE, INTMHOU 64 cM, eciiu OH coaepXuT 820 BUTKOB, a

MHIyKIUS MATHATHOTO TOJIst BHYTpH Hero 1,2-1073 T

IIpenogaBarenn

B.B. C0/1010BHUKOB
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PaccmoTtpeno Ha 3aceganun
MUKJIOBOM KOMUCCUU

«"OpHBIX TUCUHUILIIUH
npotokos Ne 3

«05» HOs10pst 2024 T.
IIpencenarens
H.A. Kyk

PK3AMEHALIMOHHBIM
BUJIET Ne8
110

OV. 11 ®U3UKA
['pynima C33C-24,90M-24,
OI1N-24,011YT-24, OI'P-24,

HC-24, 21NC-24
Cemectp BTOpOU

YTBEPXIAIO
3am. AupeKTopa no
y4ueOHo# paboTe
O.B. ITamanosa
«06» HOos10pst 2024 T.

Yactsb 1. TeopeTnueckoe 3a1anue

1. BonHoBgie cBolicTBa cBeta. MHTEpdhepenuuns, audpakuus, mosprusaus.

2. I[CﬁCTBYIOHlee 3HAYCHHNEC CUJIbI TOKA, HAIIPSIKCHUA 1 3.11.C. B LICTIK IICPEMCHHOT'O TOKA.

Yacrsb 2. [IpakTunyeckoe 3aganue

3. KaTYHIKa C HHAYKTHBHOCTBIO 35 MI'H BKIIOUAeTCI B CETh IICPCMCHHOI'0O TOKa.

IIpenoxaBartenanb

OnpenenuTs UHAYKTUBHOE COMPOTUBIIEHHE KaTylkH npu yactote 60, 240 u 480 I'n.

B.B. C0/1010BHUKOB
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PaccmoTtpeno Ha 3aceganun
MUKJIOBOM KOMUCCUU

«"OpHBIX TUCUHUILIIUH
npotokos Ne 3

«05» HOs10pst 2024 T.
IIpencenarens
H.A. Kyk

PK3AMEHALIMOHHBIM
BUJIET Ne9
110

OV. 11 ®U3UKA
['pynima C33C-24,90M-24,
OI1N-24,011YT-24, OI'P-24,

HC-24, 21NC-24
Cemectp BTOpOU

YTBEPXIAIO
3am. AupeKTopa no
y4ueOHo# paboTe
O.B. ITamanosa
«06» HOos10pst 2024 T.

Yactsb 1. TeopeTnueckoe 3a1anue

1. KopnyCkyJIIpHO-BOTHOBOM yajv3M CBETA.

2. Ilepemennsblii TOK. [IpuHIMN NOTy4YEeHUS IEPEMEHHOTO TOKA.

Yacrsb 2. [IpakTunyeckoe 3aganue

3. Kako¥i irHbBI 37€KTPOMarHUTHbIE BOJIHBI U3JIy4YaeT B BaKyyMe KoJieOaTelbHbIi KOHTYD

IIpenoxaBartenanb

¢ eMKocThIO 2,6 T® u ¢ mHAYKTUBHOCTHIO 0,012 MI'H, KOrIa B HEM MPOUCXOAAT KOJICOaHHS C
COOCTBEHHOM YaCTOTOM.

B.B. C0/1010BHUKOB
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PaccmoTtpeno Ha 3aceganun PK3AMEHAITMOHHBIN

IHUKJIOBOM KOMHUCCUU BUJIET NelO YTBEPKIALO
«[OpHBIX JMCIIUTLINH) o 3am. Hﬂpelfmpa 110
poTokon Ne 3 OV]L. 11 ®U3UKA yuebHol paboTe
«05» Hos6pPs 2024 . pymma C93C-24.90M-24, | — O-B. Ilananosa
[Ipencenarenn OI1U-24.01TYT-24, OT'P-24, | «06» HOs1Ops 2024 T.

H.A. Kyxk 1C-24, 211C-24
Cemectp BTOpOU

Yactsb 1. TeopeTnueckoe 3a1anue

1. DnekrpomMarauTHbBIEC BOJHBI. CBOKMCTBA AJEKTPOMATHUTHBIX BOJIH.

2. Jlucnepcuda. Cnekrpbel. Bunpel cnekrpoB. CnekrpanbHblii aHanu3. [Ipubopel miig
NOJIyYEHUS CIIEKTPOB

Yacrsb 2. [IpakTHyeckoe 3aganue

3.5 1pa usorona Topus “35Th nperepnesaior o- pacnan, ABa B- pacrnajga u U emie OfuH -

pacnaz. Kakue siapa mocie 3Toro noayqarorcs?

IIpenoxaBartenanb B.B. C0/1010BHHKOB
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PaccmoTtpeno Ha 3aceganun PK3AMEHAITMOHHBIN

LUKJIOBOW KOMHUCCHH BUJIET Nel 1 YTBEPKJIAIO
«[OpHBIX JMCIIUTLINH) o 3am. Hﬂpelfmpa 110
nporokosn Ne 3 OV]I. 11 ®U3UKA y4ebHol pabore
«05» Hos6pPs 2024 . pymma C93C-24.90M-24, | — O-B. Ilananosa
[Ipencenarenn OIN-24.01TYT-24, OTP-24, | «06» HOs0ps 2024 .

H.A. Kyk VC-24, 21IC-24
Cemectp BTOpOU

Yactsb 1. TeopeTnueckoe 3a1anue

1. CunoBeie MMHUM MarHUTHOro mnoss. IIpaBuna OypaBumka Juisi PSAMOTO U KPYTrOBOTO
TOKOB.

2. 3axon OMa 1J1s ITOJTHOM LIETH C HECKOJILKUMHU UCTOYHHUKAMU.

Yacrs 2. [IpakTuyeckoe 3aganue

3. JIBa mapasuienbHbIX NPOBOJHHMKA C MPOTEKAIOIIMMHU IO HUM OJMHAKOBBIMU TOKaMU
HaxoAATCA Ha paccrosHuM 8,7 c¢M Apyr OT npyra u npurarusatorcs ¢ cwioud 0,025 H.
Onpenenuts CUily TOKAa B IPOBOJHUKAX, €CIIN JJIMHA KAXKI0T0 U3 HUX paBHa 320 cM.

IIpenogaBarteib B.B. C0.1010BHUKOB
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Paccmotpeno Ha 3acenanun PK3AMEHAITMOHHBIN

[IUKJIOBOM KOMHUCCHUHU BMJIET Nel2 YTBEPXKIAIO
«OpHBIX JMCIIUTLINH) o 3am. Hﬂpelfmpa 110
potokon Ne 3 OV]L. 11 ®U3UKA yuebHol paboTe
«05» Hos6pPs 2024 . pymma C93C-24.90M-24, | — O-B. Ilananosa
Ipencenarens OIIN-24,0TTYT-24, OTP-24, | «06» HOsIOps 2024 r.

H.A. Kyk WC-24, 2UC-24
Cemectp BTOpOU

Yactb 1. TeopeTtuueckoe 3a1anue

1. MHayKImOHHBIN TOK IPSMOTO MPOBOJIHUKA (MIPABUIIO MPABOU PYKH).
2. Crpoenue sanpa atoMa. OTKpBITHE paIMOAKTUBHOCTH.

Yacrs 2. [IpakTnyeckoe 3aganue

3. BpluuciauTe YacTOTy COOCTBEHHBIX KOjJeOaHUH B KOHTYpE C aKTUBHBIM
CONPOTHUBIICHUEM PAaBHBIM HYJIO, €CIM MHAYKTHBHOCTH 3TOr0 KOHTypa paBHa 12 mIH, a ero
emrkocth 0,88 Mk®. Kak wu3MeHUTbcS dYacToTa KoJeOaHWW, €CIM B KOHTYpP BKIIIOUUTh
IIOCJIENOBATEIILHO €11 TPU TaKHUX XKE KOHJEHcaTopa?

IIpenoxaBarteib B.B. C0/1010BHUKOB
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PaccmoTpeno Ha 3acenanuu PK3AMEHAITMOHHBIN

UMKJIIOBOM KOMUCCHH BUJIET Nel3 YIBEPKIAIO
«[OPHBIX TUCLUIIIMHY 1o 3am. HHpeIfTOPa 1o
poTokoi Ne 3 OV/I. 11 DU3UKA yueOHOH paboTe
«05» HO56Ds 2024 T pymma C33C-2499M-24, | — O-B. lananosa
[Ipencenarens OITN-24.0I1YT-24, OT'P-24, | «06» HOsIOpst 2024 1.

H.A. Ky UC-24, 21U C-24
Cemectp BTOpOU

Yactb 1. TeopeTuueckoe 3a1anue

1. 3aBUCUMOCTB CONPOTUBIIEHUA OT TeMIIEpaTypbl. CBEPXIIPOBOANUMOCTb.
2. 3akoH Tpanchopmanuu. JIDII.

Yacrsb 2. [IpakTunyeckoe 3aganue
3.JIBa konjaeHcatopa ¢ eMKOCTIMH 4 u 1 MK® COeaUHWIM TMOCJIEI0BATeIbHO H

NOAKIIOUMIM K HampspkeHuto 220 B. Haiitu oOmniyro 3JI€KTpOEMKOCTh KOHAEHCAaTOpoOB M
HaIPSOKEHNUN HA HUX.

IIpenogaBarenn B.B. C0.1010BHUKOB
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PaccmoTpeno Ha 3acenanuu
OUKJIOBOM KOMHCCHUH

«"OpHBIX TUCUHUTLIIUHY
npotokos Ne 3

«05» HOs10pst 2024 T.
IIpencenarens
H.A. XKyk

PK3AMEHAIIMOHHbIN
BUJIET Nel4
1o

OV/I. 11 ®PU3NKA
['pynma C33C-24,90M-24,
OIlN-24,011YT-24, OI'P-24,

NC-24, 2UC-24
Cemectp BTOpOU

YTBEPX]JIAIO
3aM. qupeKkTopa no
yueOHOH paboTe
O.B. Ilananosa
«06» HOsOpst 2024 T.

Yactb 1. TeopeTuueckoe 3a1anue

1. SiBnenue camoumuaykuuu. J.J1.C. caMOMHIYKIINH.
2. 3axod Oma J1s1 y4acTKa LeMu.

Yacrs 2. [IpakTHyeckoe 3aganue

3.0npenenuTb YHEPTUI0 MAarHUTHOTO MO KaTylku conepxaieid 120 BUTKOB, €clik TpU

cuie Toka 7,5 A MarHUTHBIM OTOK B HeW paBeH 2,3 MBO.

IIpenoxaBartesanb

B.B. C0/1010BHUKOB
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PaccmotpeHo Ha 3acenanuu
LIUKJIOBOY KOMUCCHUU

«["OpHBIX TUCIIUTUTHH
npotokos Ne 3

«05» HOs10pst 2024 T.
IIpencenarens
H.A. XKyk

PK3AMEHAIIMOHHbIN
BUWJIET Nel5
110

OV/I. 11 ®U3UKA
['pynma C33C-24,90M-24,
OIlM1-24,011YT-24, OI'P-24,

NC-24, 2UC-24
Cemectp BTOpOU

YTBEPX]JIAIO
3aM. qupeKkTopa no
yueOHOH paboTe
O.B. ITananoBa
«06» HOsOpst 2024 T.

Yacrte 1. Teoperuueckoe 3axanue

1. KopryckynsapHO-BOJTHOBOM JTyaJiu3M CBETA.

2. I[lepemennsbiit TOK. [IpuHINI TOTyYEHUSI IEPEMEHHOTO TOKA.

Yacrp 2. [IpakTHyeckoe 3a1aHne

3. Omnpenenuts BEIMYMHY TOUYEYHOIO 3apsA/a, €CIA Ha PACCTOSHUU S5 CM OT HEro

IIpenogaBartenb

HAIPSHKEHHOCTH MOJIA B Bo3Ayxe pasHa 2-10* H/Kn?

B.B. C0/1010BHUKOB
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PaccmoTtpeno Ha 3acegaHun SK3AMEHAITMOHHBIN

[IUKJIOBOM KOMHUCCHUHU BUJIET Nel6 YTBEPXKIAIO
«OpHBIX JMCIIUTLINH) o 3am. Hﬂpelfmpa 110
potokon Ne 3 OV]L. 11 ®U3UKA yuebHol paboTe
«05» Hos6pPs 2024 . pymma C93C-24.90M-24, | — O-B. Ilananosa
Ipexcenarels OI1U-24.01TYT-24, OT'P-24, | «06» HOsOps 2024 T.

H.A. Kyk UC-24, 211C-24
Cemectp BTOpOU

Yactp 1. TeopeTtuueckoe 3a1anue

1. KopnyCkyJIIpHO-BOTHOBOM yajv3M CBETA.
2. Ilepemennsblii TOK. [IpuHIMN NOTy4YEeHUS IEPEMEHHOTO TOKA.

Yacrs 2. [IpakTnyeckoe 3aganue

3. Kakoil JyIHBI 3JIeKTPOMarHuTHBIC BOJIHBI U3JTy4aeT B BAKyyMe KoJjieOaTeIbHbIN KOHTYP
¢ eMKocThIO 2,6 Td u ¢ mHAYKTUBHOCTHIO 0,012 MI'H, KOr]a B HEM MPOMCXOAAT KOJICOaHHS C
COOCTBEHHOM YaCTOTOMA.

IIpenogaBareJib B.B. C0,1010BHUKOB
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Paccmotpeno Ha 3acenanun SK3AMEHAITMOHHBIN

[IUKJIOBOM KOMHUCCHUHU BUJIET Nel7 YTBEPXKIAIO
«OpHBIX JMCIIUTLINH) o 3am. Hﬂpelfmpa 110
potokon Ne 3 OV]L. 11 ®U3UKA yueOHo# paboTe
«05» Hos6pPs 2024 . pymma C93C-24.90M-24, | — O-B. Ilananosa
IIpencenarens OIT1-24.01TYT-24, OTP-24, | «06» HOAOP#A 2024 T.

H.A. Kyk UC-24, 21 C-24
Cemectp BTOpOU

Yactp 1. TeopeTtuueckoe 3a1anue

1. DnekTpomMarauTHbIEC BOJHBI. CBOKMCTBA AJIEKTPOMATHUTHBIX BOJIH.

2. Jlucnepcusa. Cnektpbel. Bunpel cnekrpoB. ChnekTpanbHblii aHanui. [Ipubopsl ans
IIOJIy4YEHHsI CIIEKTPOB

Yacrp 2. [IpakTHyeckoe 3a1anmne

3.5 1pa m3oToma Topus ~33 Th IpeTeprieBaroT o- pacmaj, ABa - pacmaga u H eIe OfuH -

pacnan. Kakue sipa nocie 3Toro noayqarorcs?

IIpenoxaBartenanb B.B. C0/1010BHUKOB
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PaccmoTtpeno Ha 3aceganun
OUKJIOBOM KOMHCCHUH

«"OpHBIX TUCHUIIUHY
npoTokos Ne 3

«05» HOs10pst 2024 T.

PK3AMEHALIMOHHBIM
BUJIET Nel8
110

OV. 11 ®U3UKA
['pynima C33C-24,95M-24,

IIpencenarens OIIN-24.011YT-24, OI'P-24,
H.A. Kyxk NC-24, 21IC-24
Cemectp BTOpOU

YTBEPXIAIO
3am. IupeKTopa no
yueOHo# paboTe
O.B. ITamanosa
«06» HOs10pst 2024 T.

Yactb 1. TeopeTtuueckoe 3a1anue

1. JIun3el. [locTpoenue n3o00pakeHus B JIMH3aX.
2. Crpoenue sanpa atoMa. OTKpBITHE paIMOAKTUBHOCTH.

Yacrs 2. [IpakTnyeckoe 3aganue

3. Brbrauciaurs COOCTBEHHBIX KOJICOAHUU B

4acToTy

KOHTYpE C aKTHUBHBIM

CONPOTHUBIICHHUEM DPAaBHBIM HYJIIO, €CIM MHIYKTUBHOCTH ATOr0 KOHTypa paBHa 12 mIH, a ero

emrkocth 0,88 Mk®. Kak wu3MeHUTbcS dYacToTa KoueOaHWW, €CIM B KOHTYpP BKIIIOUUTH

IMOCJICAOBATCIILHO €HIC TPU TAKHUX 7K€ KOHI[CHC&TOpa?

IIpennogaBareJinb

B.B. C0/1010BHHKOB
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PaccmoTtpeno Ha 3aceganun PK3AMEHAITMOHHBIN

IHUKJIOBOM KOMHUCCUU BUJIET Nel9 YTBEPKIALO
«[OpHBIX JMCIIUTLINH) o 3am. HHpeIfTOPa 110
poTokon Ne 3 OVJI. 11 DU3UKA yuebHol paboTe
«05» Hos6pPs 2024 . pymma C93C-24.90M-24, | — O-B. Ilananosa
[Ipencenarenn OI1U-24.01TYT-24, OT'P-24, | «06» HOs1Ops 2024 T.

H.A. Kyxk 1C-24, 211C-24
Cemectp BTOpOU

Yactsb 1. TeopeTnueckoe 3a1anue

1. Ilepuop 3neKTpoMarHuTHBIX Kosiebanuii(popmyna ToMcoHa). .
2. [Ipubopk! mj1s ompeeIeHIS CBETOTEXHUYECKUX BETHYUH. DOTOMETD.

Yacrsb 2. [IpakTunyeckoe 3aganue

3. Jlyd cBeTa nepexoauT U3 MIMIepuHa B Bo3ayx. KakoB OyieT yroi npeaoMIIeHHUs Iyda,
€CJIM OH MajJaeT Ha TPaHMIly pazjielia IByX cpei Mo yriioM 22°7

IIpenogaBarennb B.B. C0.1010BHUKOB
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PaccmoTtpeno Ha 3aceganun PK3AMEHAITMOHHBIN

IHUKJIOBOM KOMHUCCUU BUJIET Ne20 YTBEPKIALO
«[OpHBIX JMCIIUTLINH) o 3am. Hﬂpelfmpa 110
poTokon Ne 3 OV]L. 11 ®U3UKA yuebHol paboTe
«05» Hos6pPs 2024 . pymma C93C-24.90M-24, | — O-B. Ilananosa
[Ipencenarenn OI1U-24.01TYT-24, OT'P-24, | «06» HOs1Ops 2024 T.

H.A. Kyxk 1C-24, 211C-24
Cemectp BTOpOU

Yactsb 1. TeopeTnueckoe 3a1anue

1. DHeprus 3apsxeHHOro KoHJeHcaTopa. OO0beMHas MII0OTHOCTh SHEPTUH.
2. Buemnuii BHyTpeHHui PpotodPpdekt, 3akoHbl pororddekra.

Yacrs 2. [IpakTnyeckoe 3aganue

3. K reneparopy ¢ 2.J1.C. 120 B u BHyTpeHHUM comnpoTuBieHueM 3 OM MpUCOEAUHUIN
HarpeBaTenbHbI TIpuOOp compotuBiaeHueM 21 Om. Omnpenenuts CUIy TOKa W HampsoKeHUE B
(21178

IIpenogaBarteib B.B. C0.1010BHUKOB
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PaccmoTtpeno Ha 3aceganun
MUKJIOBOM KOMUCCUU

«"OpHBIX TUCUHUILIIUH
npotokos Ne 3

«05» HOs10pst 2024 T.
IIpencenarens
H.A. Kyk

PK3AMEHALIMOHHBIM
BUJIET Ne21
110

OV. 11 ®U3UKA
['pynima C33C-24,90M-24,
OI1N-24,011YT-24, OI'P-24,

HC-24, 21NC-24
Cemectp BTOpOU

YTBEPXIAIO
3am. AupeKTopa no
y4ueOHo# paboTe
O.B. ITamanosa
«06» HOos10pst 2024 T.

Yactsb 1. TeopeTnueckoe 3a1anue

1. 3akon Oma 15 yyacTKa LEenH.

2. Cuita MarHUTHOTO B3aUMOJEUCTBUSI. MarHuTHasi MpOHUIIAEMOCTb.

Yacrsb 2. [IpakTunyeckoe 3aganue

3. OHpCI[GJII/ITL IINIOTHOCTB TOKA, C€CJIN 3a O,4C 4cpe3 MMPOBOAHUK, INIOIAABIO ITOIICPCYHOTO

cedenns 1,2 mm?, mpommro 6-10'® snexrponos

IIpenogaBarennb

B.B. Co.1010BHUKOB
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PaccmoTtpeno Ha 3aceganun PK3AMEHAITMOHHBIN

LUKJIOBOW KOMHUCCHH BUJIET Ne22 YTBEPKJIAIO
«[OpHBIX JMCIIUTLINH) o 3am. Hﬂpelfmpa 110
poTokon Ne 3 OV]L. 11 ®U3UKA y4ueOHo# paboTe
«05» Hos6pPs 2024 . pymma C93C-24.90M-24, | — O-B. Ilananosa
Ipeacenareis OI1U-24.01TYT-24, OT'P-24, | «06» HOs1Ops 2024 T.

H.A. Kyk UC-24, 21 C-24
Cemectp BTOpOU

Yactsb 1. TeopeTnueckoe 3a1anue

1. Konaencaropsl. Buibl KOHIEHCATOPOB. DIEKTPOEMKOCTh KOHJIEHCATOPA.
2. Pabora npu nepeMenieHuy MpoBOIHUKA B MATHUTHOM TI0JI€.

Yacrs 2. [IpakTnyeckoe 3aganue

3. UeTblpe mNpoOBOJHUKA coeauHEHbI 1o cxeme, Ri= 1,6 OM,R> =4 Om, R;3=1,6 Owm,
R4=12 Om. OOmee HampspkeHue Ha pesuctopax 18 B. Onpenenuts o01iee COMPOTUBICHUE U
CUJIY TOKA B KaXJIOM PE3UCTOPE.

IIpenoxaBartesanb B.B. C0/1010BHUKOB
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PaccmoTtpeno Ha 3aceganun
MUKJIOBOM KOMUCCUU

«"OpHBIX TUCUHUILIIUH
npotokos Ne 3

«05» HOs10pst 2024 T.
IIpencenarens
H.A. Kyk

PK3AMEHALIMOHHBIM
BUJIET Ne23
110

OV. 11 ®U3UKA
['pynima C33C-24,90M-24,
OI1N-24,011YT-24, OI'P-24,

HC-24, 21NC-24
Cemectp BTOpOU

YTBEPXIAIO
3am. AupeKTopa no
y4ueOHo# paboTe
O.B. ITamanosa
«06» HOos10pst 2024 T.

Yactsb 1. TeopeTnueckoe 3a1anue

1. CoenrHEHUS KOHAEHCATOPOB.

2. MarnutHoe nosne. [IpaBuna OypaBuuka sl IPSIMOTO U KPYTOBOTO TOKOB.

Yacrs 2. [IpakTHyeckoe 3aganue

3. AKKyMYyIISITOp, C 3.1.C. 2 B 1pu 3aMbpIKaHUM Ha BHELIHEE conpoTuBieHue 4,8 Owm,

JaeT
OnpenenuTs BHyTPEHHEE

cuiny Toka 0,4 A.

CONPOTHUBIICHHE AKKYMYJISITOPA U HAIIPSKEHHUE HA €T0

IIpenogaBarennb

3aKUMax.

B.B. C0/1010BHUKOB
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Paccmotpeno Ha 3aceganun
OUKJIOBOM KOMHCCHUH

«"OpHBIX TUCLHUTLIINHY
npoTokos Ne 3

«05» HOs10pst 2024 T.
IIpencenarens
H.A. XKyk

PK3AMEHALIMOHHBIMI
BUJIET Ne24
I10

OV. 11 ®U3UKA
['pynima C33C-24,90M-24,
OI1N-24,011YT-24, OI'P-24,

NC-24, 2UC-24
Cemectp BTOpOU

YTBEPXIAIO
3am. IMpeKTopa no
y4ueOHoM paboTe
O.B. ITanmanosa
«06» HOs10pst 2024 T.

Yactb 1. TeopeTtuueckoe 3a1anue

1.Ctpoenue aroma. OnwiTel Pe3epdopaa.
2.Cua MarHMUTHOTO B3auMOJEUCTBUS. MarnuTHas npoHunaeMocts. Cuna Ammepa.

Cuna JlopeHna.

Yacrs 2. [IpakTuyeckoe 3aganue

3.0npenenuTh SJHEPrUI0 MAarHUTHOTO MOJISl KAaTyIIKH, coaeprkaieid 120 BUTKOB, eciu
pu cuiie Toka 7,5 A MarHuTHBIN MOTOK B Hel paBeH 2,3 MBO.

IIpenoxaBartesanb

B.B. C0/1010BHUKOB
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PaccmoTpeno Ha 3acenanuu
OUKJIOBOM KOMHCCHUH

«"OpHBIX TUCUHUTLIIUHY
npotokos Ne 3

«05» HOs10pst 2024 T.
IIpencenarens
H.A. XKyk

PK3AMEHAIIMOHHbIN
BUJIET Ne25
1o

OV/I. 11 ®PU3NKA
['pynma C33C-24,90M-24,
OIlN-24,011YT-24, OI'P-24,

NC-24, 2UC-24
Cemectp BTOpOU

YTBEPXJIAIO
3aM. qupeKkTopa no
yueOHOH paboTe
O.B. ITananoBa

«06» HOsOps 2024 T.

Yactb 1. TeopeTuueckoe 3a1anue

1. DHeprus 3apsKeHHOTO KoHAeHcaTopa. OO0beMHas MII0OTHOCTh SHEPTUH.
2. XapaKkTepuCTUKU MarHUTHOTO TOJIS.

Yacrs 2. [IpakTunyeckoe 3aganue

3. K reneparopy c¢ 2.JI1.C. 120 B u BHyTpeHHUM cornpoTuBiieHHeM 3 OM MpUCOSTUHUIIN
HarpeBaTeNbHbIN pubop conpoTtuBieHueM 21 Om. OnpenenuTh CUIy TOKa U HANPSIKEHHUE B
(1178

IIpenogaBareib B.B. C0,1010BHUKOB
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Paccmotpeno Ha 3acenanun
OUKJIOBOM KOMHCCHUH

«"OpHBIX TUCHUIIUHY
npoTokos Ne 3

«05» HOs10pst 2024 T.
IIpencenarens
H.A. Kyk

PK3AMEHALIMOHHBIM
BUJIET Ne26
110

OV. 11 ®U3UKA
['pynima C33C-24,95M-24,
OI1N-24,011YT-24, OI'P-24,

NC-24, 2UC-24
Cemectp BTOpOU

YTBEPXIAIO
3am. AupeKTopa no
yaeOHoii paboTe
O.B. IIananosa

«06» HOs16ps 2024 .

Yactp 1. TeopeTtuueckoe 3a1anue

1. BonHoBsie cBoiicTBa cBeta. MHTEepdhepenuus, qudpakuus, moisipusanusl.

2. I[CﬁCTBYIOHlee 3HAYCHHNEC CUJIbI TOKA, HAIIPSKCHUA 1 3.11.C. B LICTIK IICPEMCHHOT'O TOKA.

Yacrs 2. [IpakTnyeckoe 3aganue
3. Karymika ¢ MHIyKTUBHOCTBIO 35 MI'H BKIIFOUAETCS B CETh IEPEMEHHOTO TOKa. ONpenenuTh
WHJIYKTUBHOE CONPOTUBIICHUE KaTylmku mpu yactore 60, 240 u 480 I'

IIpenoxaBartesab B.B. C0/1010BHUKOB

91



Paccmotpeno Ha 3acenanun
OUKJIOBOM KOMHCCHUH

«"OpHBIX TUCHUIIUHY
npoTokos Ne 3

«05» HOs10pst 2024 T.
IIpencenarens
H.A. Kyk

PK3AMEHALIMOHHBIM
BUJIET Ne27
110

OV. 11 ®U3UKA
['pynima C33C-24,95M-24,
OI1N-24,011YT-24, OI'P-24,

NC-24, 2UC-24
Cemectp BTOpOU

YTBEPXIAIO
3am. AupeKTopa no
yaeOHoii paboTe
O.B. IIananosa

«06» HOs16ps 2024 .

Yacrtb 1. TeopeTuueckoe 3a1anue

1. DnekTpomMarauTHbIEC BOJHBI. CBOKMCTBA AJIEKTPOMATHUTHBIX BOJIH.
2. Jlucnepcusa. Cnektpbel. Bunpel cnekrpoB. ChnekTpanbHblii aHanui. [Ipubopsl ans

IMOJYUYCHHA CIICKTPOB

Yacrp 2. [IpakTHyeckoe 3a1anmne

232

3.5lapa u3oToma Topus “54 1N MpeTepreBaroT o~ pacma, [Ba [3- pacmaaa U U €Ie OWH O-

pacnan. Kakue sipa nocie 3Toro noayqarorcs?

IIpenoxaBartenanb

B.B. C0/1010BHUKOB
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Paccmotpeno Ha 3acenanun
OUKJIOBOM KOMHCCHUH

«"OpHBIX TUCHUIIUHY
npoTokos Ne 3

«05» HOs10pst 2024 T.
IIpencenarens
H.A. Kyk

PK3AMEHALIMOHHBIM
BUJIET Ne28
110

OV. 11 ®U3UKA
['pynima C33C-24,95M-24,
OI1N-24,011YT-24, OI'P-24,

NC-24, 2UC-24
Cemectp BTOpOU

YTBEPXIAIO
3am. AupeKTopa no
yueOHo# paboTe
O.B. ITamanosa
«06» HOs10pst 2024 T.

Yactp 1. TeopeTtuueckoe 3a1anue

1. BonHoBsie cBoiicTBa cBeta. MHTEepdhepenuus, audpakuus, mosprusaus.

2. I[CﬁCTBYIOHlee 3HAYCHHNEC CUJIbI TOKA, HAIIPSKCHUA 1 3.11.C. B LICTIK IICPEMCHHOT'O TOKA.

Yacrs 2. [IpakTnyeckoe 3aganue

3. KaTYHIKa C HHAYKTHBHOCTBIO 35 MI'H BKIIOUAETCI B CETh IICPCMCHHOI'0O TOKa.

IIpenoxaBartesanb

OnpenenuTs UHAYKTUBHOE COMPOTUBIIEHHE KaTylku npu yactote 60, 240 u 480 I'm.

B.B. C0/1010BHUKOB
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PaccmoTtpeno Ha 3acegaHun
MUKJIOBOM KOMUCCUU

«"OpHBIX TUCUHUILIIUH
npotokos Ne 3

«05» HOs10pst 2024 T.
IIpencenarens
H.A. Kyk

PK3AMEHALIMOHHBIM
BUJIET Ne29
110

OV. 11 ®U3UKA
['pynima C33C-24,90M-24,
OI1N-24,011YT-24, OI'P-24,

HC-24, 21NC-24
Cemectp BTOpOU

YTBEPXIAIO
3am. AupeKTopa no
yaeOHoii paboTe
O.B. [Iananosa

«06» HOs16ps 2024 .

Yactsb 1. TeopeTnueckoe 3a1anue

1. KopnyCkyJIIpHO-BOTHOBOM yajv3M CBETA.

2. Ilepemennsblii TOK. [IpuHIMN NOTy4YEeHUS IEPEMEHHOTO TOKA.

Yacrsb 2. [IpakTunyeckoe 3aganue

3. Kako¥i qirHbBI 371€KTPOMAarHUTHBIE BOJIHBI U3JTy4YaeT B BaKyyMe KoJeOaTeIbHbIN KOHTYP

IIpenoxaBartesanb

¢ eMKocThIO 2,6 T® u ¢ mHAYKTUBHOCTHIO 0,012 MI'H, KOrIa B HEM MPOUCXOAAT KOJICOaHHS C
COOCTBEHHOM YaCTOTOM.

B.B. C0/1010BHUKOB
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PaccmoTtpeno Ha 3aceganun PK3AMEHAITMOHHBIN

LUKJIOBOY KOMHUCCHH BUJIET Ne30 YTBEPKJIAIO
«[OpHBIX JMCIIUTLINH) o 3am. Hﬂpelfmpa 110
poTokon Ne 3 OV]L. 11 ®U3UKA yuebHol paboTe
«05» HOs6Ps 2024 . [pyrma C93C-24.0M-24, | — O.B. llananosa.
[Ipencenarenn OI1U-24.01TYT-24, OT'P-24, | «06» HOs1Ops 2024 T.

H.A. Kyxk 1C-24, 211C-24
Cemectp BTOpOU

Yactsb 1. TeopeTnueckoe 3a1anue

1. DHeprus 3apsxeHHOro KoHaeHcaTopa. O0beMHas MII0OTHOCTh SHEPTUH.
2. Buemnuii BHyTpeHHui PpotodPpdekt, 3akoHbl pororddekra.

Yacrs 2. [IpakTnyeckoe 3aganue

3. K reneparopy ¢ 2./0.C. 120 B u BHyTpeHHUM conpoTuBieHuEeM 3 OM OpUCOCTUHIIH

HarpeBaTeIbHbI TIpUOOp comporuBieHueM 21 Om. OmnpenenuTs CUIy TOKa W HampsoKeHUE B
(21178

IIpenoxaBartenanb B.B. C0/1010BHHKOB
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Paccmotpeno Ha 3acenanun
OUKJIOBOM KOMHCCHUH

«"OpHBIX TUCHUIIUHY
npoTokos Ne 3

«05» HOs10pst 2024 T.
IIpencenarens
H.A. Kyk

PK3AMEHALIMOHHBIM
BUJIET Ne31
110

OV. 11 ®U3UKA
['pynima C33C-24,95M-24,
OI1N-24,011YT-24, OI'P-24,

NC-24, 2UC-24
Cemectp BTOpOU

YTBEPXIAIO
3am. AupeKTopa no
yaeOHoii paboTe
O.B. IIananosa

«06» HOs16ps 2024 .

Yactp 1. TeopeTtuueckoe 3a1anue
MPONOJBHBIE M TMONEPEYHBbIE. 3BYKOBBIE BOJIHBI. YIIBTPAa3ByK H €r0

1. BomHsl

IIPUMEHEHHE.
2. CBsI13b HANPSKEHHOCTH M BEKTOPAa MAarHUTHOW MHIYKIIUH.

Yacrs 2. [IpakTunyeckoe 3aganue

3. Onpenenutb HEPrUI0 MAarHUTHOTO MOJS KAaTyIIKW, coaepskamied 120 BUTKOB, eciu
pu cuie Toka 7,5 A MarHUTHBIN MTOTOK B Hel paBeH 2,3 MBO.

IIpenoxaBarenanb B.B. C0/1010BHHKOB
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PaccmoTtpeno Ha 3aceganun
MUKJIOBOM KOMUCCUU

«"OpHBIX TUCUHUILIIUH
npotokos Ne 3

«05» HOs10pst 2024 T.
IIpencenarens
H.A. Kyk

PK3AMEHALIMOHHBIM
BUJIET Ne32
110

OV. 11 ®U3UKA
['pynima C33C-24,90M-24,
OI1N-24,011YT-24, OI'P-24,

HC-24, 21NC-24
Cemectp BTOpOU

YTBEPXIAIO
3am. AupeKTopa no
yaeOHoii paboTe
O.B. [Iananosa

«06» HOs16ps 2024 .

Yactsb 1. TeopeTnueckoe 3a1anue

1.T'apmonnueckue KoaebaHus: CBOOOIHBIE, BEIHYK/ICHHbBIC, 3aTyXalollue.
[IpeBpaiiienre 3Heprun Mpu KosedareIbHOM JBHKCHUH.
2. 3axod Oma J1sl y4acTKa LEeMu.

Yacrs 2. [IpakTunyeckoe 3aganue

3.0npenenuTb YHEPTUI0 MAarHUTHOTO MO KaTylku coaepxaieid 120 BUTKOB, €clik TpU
cuiie Toka 7,5 A MarHUTHBIN TIOTOK B Hel paBeH 2,3 MBO.

IIpennogaBareJinb

B.B. C0/1010BHHKOB

97




HpI/IJIO)KCHI/Ie 1. Kinrouu k KOHTPOJIbHO-OLICHOYHBIM CPCACTBAM AJIsI BXOJIHOTI'O KOHTPOJIA

OTBETHDI:

1-b

2-A

3-b

4-b
5-60xm/u
6-B

7-B

8-A

9-B

10-B

11-4400m
12-2H
13-0,02¢
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[Tpunoxxenue 2. Kimtoun K KOHTPOJIbHO-OLIEHOYHBIM CPEACTBaM
JUISL TEKyIIEro KOHTPOJIS

OTBeTbl U peLieHuns
®uzuka 10 knacc

MexaHUuKa

TecTt 1 Kunemaruka

BapvaHT 1 -

1. a) Vx:V0x+axt;
vl = v0l — alt; V2 = z
vQ2 +a2t; vl —alt=v0o2
+a2t;
t:v01—v02; t=13«

atra 0
6) v=v1 +v2;
v=v0l —alttvo2 ta2t=(v0o1 +vo2) + (a2 —al) t;
v = 6,3 Mm/c. axzz
B)x=x+vit+ —

Vo1

sx=x . _al
14

> Y

B MoMmeHT BeTpeun x| = x). a2

2
x + Z:B — 2B,

0 vo1z 2 V027
1 - 0_

2
(@2 - a) 2 +2 (o1 +v02) 4 + 2 (x01 - x02) = O.
34
[Ipu ycnosun, uto x(1 =0,

2 >

tg1,2 =(or t Voz)v‘_' (Vo1 + vo2)® + 2xgp(az — .
Y

Yo .—

a1)

Tak kax 23 > O, 10 73 = 20 ¢
X1 =x2=80Mm. 4
2.a)y=y +v r+&7 0=y




;: 100



0O Oy o 0 »

t= /730; t=8c¢. 0
g

6)f=x(£+ v())ét;x=v0t;x=400 M.
B) Vo =VvT +vTv= /\62+g212;

Xy
v=9473 1\42/0. 5
3.a) a="" =2V, 4=16 w2
R d, \L
6)v=mR=m—;m=—v;(o=40paz[/c.
2 d
B) SZSNZjltisltm; t=—2ns; t=47,1c.
1 T sl
2
Bapuanr 2, T
= . = . dy
1. a) vy =vOx + axt; vi Ei. < 5,
alt, v2 =a2t; vl =16 -— —
M/c;
v2 =12 m/c. X —>
0)v=v]+v2; e 0 X
v=altta2t=(a2 + al)t v
=28 wm/c. (a—a)P
B) X = Xx( +v0xf%; Ax=x —x; Ax 1 21
= 2 R
1 2Ax ; tl=50 C.
_ lal —a2

2.a) 0 =vQsin a] — g71;
¢ =vosinoi. _og3

t b
L 4
0) x1 = 2v(Qf] cos al;
x1=16006,5 M~ 16 xm;




y = sina] &5 Y  =39989M~4xm
m vQr] - m
ax a 0 1
X .
B) x =2v so;z =vosinar 42 sin2q

a =
X =
L © 1 g I g
v2 sina. x sin2a x

x=0 2 : ) - 1 —1=1,15.}1aan00TbnoneTa
2 g’ x2 sin202 x2
cHapsa ymeHblutcsa B 1,15 pasa.

2
. a) a=py ca=2 m/c2.

0) o =p ; o =S5pan/c.
B) N=vt; o=2nv; t=25; — S .
v 2wy
N=32.
3
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Tect 2 OCHOBBI AMHAMMKH

BapuanTt 1

1. (5), 2.(3), 3.(4,5), 4.(0.44), 5.V=6450 m/c, T=6.44 ¢, 6.(2m/c2)
Bapuanr 2

1.(8H), 2.(xrm/c2), 3.(55H), 4.(20m/c), 5.(123), 6 (0,02m/c)
Tect 3 3aK0HBI COXpaHeHUS

Bapuant 1
1. a) mv =(m + m) v";): m1v] ; v=1,73 m/c.
1 1 i ml +m?2
_(m1 +m2)v2
B) E=(m| +m2)Lgh 1m1 +m2) gl (1 —cos a);
... A— ~320
fccos (m+m )gl |
| 1 2 |
2. a) 4 = h1: A 30 . _ eno
a)  Andxio Ingldd%;l rgd%g)‘f;bF%ﬂBﬁ 1 N = 80%.
Agosbl 1 1 Nlé : 2h2\
B) M= -100%1;4 =m(gta)h=m g+ h;
512 / 01 t2 |2
m 2’12 2h2 - 100%
To0%: " P
¥ lea)
A = Nt;n= ; .
N s
2 2 sz . _,‘:‘f
N2 = 8,34 kBr. . I 1 1N2
A A B A
0y . 0O
3.aymg '+ N'1+N2=0. mg

Ornocurensho Touks 07:



N1 - 0102 — mg- BO2 =0.

mg \( A4C g! C\)|
mg - BOx 2 2

AC—A40 -0 : N1 =12.6xH.
o o C 103
1 2 1 2

B) Tpy0y MOKHO CHHTATh MHMOAHATON 38 TPaBBIi KOHEII, KOT/[a CHJIA TaBIeHUS TPYOBI Ha

TIPaBYI0 OTIOPY CTAHET PABHOI HYIIIO.

OrrocurensH) Toukn O1:

mg - 01 A@ %}j\j 04 - 0,

F=
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AC-A401 mivl ;v=2wMm/c.
Bapuant 2
1. ay mv=m +m)v;
'V_
L1 i m] +m%
S@er (m +m v
ST S Sy S k=4 -103 H/m.

%) 2 2 x?
(m1+ =Aké+u +m)gx;

5)}(&2-%2% +m2)gx—(nfll+m2)v22:0

1 2 2 1 2

x2 —u(mq +my) g '*JHZ g2 (mq + my)? + k(m4 + .

e LD 1

x=0,048 Mm=4,8 cm.

2.a) n =101 1 1000 A4 _mMNt
= Nt A ’
1 A monl  100%
AHOH 1 = 105,6 KH)K
0, =mgh; m _Anonl . ~80xn
0JI 1 1 h=m (b + = / \\
B) N =‘JH011180%; g5 +2aly,
2 A ﬁ 2 @\ tz) |
g+ 2" n-1002%
A=Nt; 2= ? =91%.
N 105
¢ 1
40
3.a)mig +mag +N'1+N2=0. N, AN,
Ornocurenbro Touku O1:
AB
—-ml1g-014—mpg-O1B+N2-0O
= 0. Ol - 02
mygy "ng



_mlg-01d+m2g-

0)
N (0)11?):
010 102
_mlg—z +m2g-Q]1\§ sl
- ogy 2T

B) Banky MOXHO CYMTATh NPHIOL- HATOM 32 NEBHIH KOHE, 4 f
KOTJId CHIA JIaBTIeHns OATKH HA JEBYH ONOPY CTAHET PaBHOM

HYJIH0. 4D
OrHocuTenpHO Toukd O : %1
~m1g - AO2 - mag - BO2+F - 0102 MY Y myg
mig % +tmy g (0102~
. TO]B) . =2 kH.
UPZ > 1
106

MouiekyaspHas pu3uka

Tect 4
Ocnosrl MKT

1. a) mo
1 - M. mo

N4




=1,79 -
1025 kr.

) Cropoci aromoB cepebpa B MyuKe, BbIIIICTIIEM 113 HIETH BO BHYTPCHHEM LATHHIDX, PASHBIC, CKOPOCTH OTHIX 0L,
Jpy- X MEHbINE, HO OOTHINHCTBO aTOMOB HMEET CKOPOCTS, OMB- Ky TO CBOGMY SHAMCHIIO K - CpETHeil

2nn(R2 -R1) R
KBATPATHIHON CKODOCTIL B) V = mn(R2 = R1) 2;v=522M/c.
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2. a) py = "1RTL, _mRT1. =43-1073 3.

V.
V

11 1 1
Mp1
o P02 Ly 0 105
p=_1T2

Nl 2 i -4an2
T

2
B) N —1VSI. , _ D2 . \E 3RT2 . I N, N=pst :
. 7kT2 M > W2kmr

N=423-1027.
3. a) /—2 — W30XOpHOE HarpeBaHMUE;
2—3 — m300apHoOe CxaTHE (OXTAKICHNUE);

3—1 — 130TepMUYECKOE PACIIUPEHUE.
6) pA
Je « o2
vy ¢

108
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Bapuaur 2
43



1. a) Yactrmsr TyMMUTYTA JIBUKYTCA B Pe3yIbTATE HECKOM- MEHCHPOBAHHOCTH YAIApOB TIO HHM MONEKYI
JKWATKOCTH, B KOTOPOI 3TH YACTHIBI B3BEIICHEL. UYeM KpyIHEE YacThIa, TeM B OONbIel Mepe B3HMHO
KOMIEHCHDYIOTCA CHITBI Ylla— POB MOIEKYT UJKOCTH, ZIEHiCTBYIONIVE Ha HEE C PasHBIX CTOPOH.

N
GN= = A,
vNA

p) E=3kT, E va2 \/3*7 ~rs mepNA
2 Vip

% =1,7 - 104. Cxopoctb Momeky”1 BoasI B 1,7 - 104 pas

N=1,6-107.

p
fombIIe CKOPOCTH YaCTHI] TYMMHTYTA.
2. a) pr="1RT. ,gr =2-105THa
I P

Y i
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m? RT

o)p=p tp; p=pt ~ p=3,25-105 Ia.
17 M2V
B) pV:(mﬁl#) RTO » V_(mj}lJr m2 —Am) R (T— AT);
(m1 + p(T - mtmyy
m2) AT)

3. a) [—2 — m30X0pHOE OXMTAKICHHUE;
2—3 — M30TEPMUUECKOE CKATHE;
3—I — w30bapHoe pacimpeHne (HarpeBaue).

0)

VA
2 < o]
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Tepmoannamuka

Tect 5

Bapuaur 1

La)d =p (12-"1);
=2 kJIx.
Pabota raa mpH pactmipe- HM WHCTCHHO paBHA
Womg- T TpAMOyTOMbHIKa  V1abl?,
OTpaHIYEHHON0 TpadikoM p = const, 0cko

V u opesa- mu Via nbV?. 1
///

0) 0 =AU+ 4", Q=3 : 0 1v27,3 v,10 2u®
B) Q=cmAT;AT=~&>§(c

p, 10°TIa

2

=1-103 Jbx/mons - K;
p Cpm P

AT =100 K.
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2. a) Ql = 7\]7’2_]1 + ¢ (mn + mB)AT+
camAT: 01 =303,9 - 103 JIx.
6) P=2.P =506,5 Jiwc; €~ 9=L"H_037

1 1 1 O P
B) 02 =rmy; = Pt; ﬂ=ﬂ=0,45.
12 r(m
02 myu + +mB)
mp
r . [0
3. a) =2 Q1oo 2. 1 =50 (%).
1
_ (11 —12)-100(%). _
E) 75~ %0})(%) ) (;), 7 =580K.
T’ I 100(%)—n 1
01 .

B) =gm;q=m ; q=41,7 - 100 Jiw/kr. Jisemsioe 1o1-
o1

JIUBO.

Bapuant 2
1. a) A'= A12 + AD3;A412 = 0, m xax V]
= V2; A23=p (V3 -12); A’ =6 - 103 Jlx.
6) AU=0-A4"; AU=2-103 k. Takxak AU >0, 10
BHYTPEHHSAA HEPTHA Ia3a yBEIMIHIAC.
B) AU=3YRAT. AT =28U.  AT=200 K. Tax xax
AT >0,
2 3vR

TO TCMIIEPATYypa ra3a yBEIM1u/1ach

2.2) O=mcg (TN —T3)+ A+ cy (I3 —T2)]; I3=

273 K;
24,9103
5 oo Ot tool%a ,_0-100(%), ,_
" 14,15-103 . ’
Pt nk T
B) 0'= 0+ Pr, 0'=9339xk. 3. q=U1772
ay 10009



A
1

_(Q1—02)-100(%) _4"-
eH07%).
; no2
0 01 100(%) —n
1
A’ = 844 k. . 4+0n
B) ¢= 29 300 xlxAr s My >
o1
m=8- 1073 k.
ArperaTHble COCTOSIHUS Bel[eCTBA U
(pazoBbie
nepexoabl
Tect 6
Bapuanr 1

1.(a.920 I1a,6.0.0069r, B.0.346KT.), 2. lllap, cienaHHbIN U3
MOHOKpPUCTAJIJIa, TP HarpPEeBAaHUH JCHCTBUTEIHLHO U3MEHSIET HE
TOJIIBKO 00bEM, HO U GOpMYy. DTO CBSI3aHO C HECKOIBKUMH
(GHU3UYEeCKUMU TIPOIecCaMu, KOTOPBIE MMPOUCXOSAT B MaTepUae

IpU MOBBIIIEHUN TEMIIEPATYPHI.

BO-HCpBBIX, JaBaiTe paccMOTPUM, YTO TAKOC MOHOKpHUCTAJIIL.

DT0 MaTepual, B KOTOPOM aTOMBI OPTaHU30BAHBI B PETYIISIPHYIO,
MOBTOPSOUIYIOCS CTPYKTYpy. Korga Mbl HarpeBaem Takoil map,
TeMIlepaTypa MOBHIIIAETCS, U AaTOMbl HAUMHAIOT ABUTATHCS



OpicTpee. DTO IBUIKEHUE MPUBOIUT K TOMY, YTO

KpUCTAJNINYECKasl pEeIIeTKAa PacUIUPSIETCs, YTO BbI3BIBAET
yBeJauuyeHue oobeMa. DTOT NPOIeCcC Ha3bIBAETCs TEIIOBBIM
pacIIupeHueM.

Bo-BTOpbIX, n3MeHeHHe GOPMbI MOXKET MPOUCXOAUTH U3-32
HEPaBHOMEPHOTO paclpeaelieHUus TEMIIEPaTypbl BHYTPH 1Iapa.

Ecnu onHa yacTp mapa HarpeBaeTcs ObICTpee, YeM JaApyras, 3TO
MOXET CO3/]aTh BHYTPCHHHE HAIPSIKCHHUS.

OTH HaNpsHKEHHUS MOTYT NMPHUBECTH K AeopManusim, 4To, B CBOIO
ouepelnb, U3MeHUT hopmy mapa. Hanpumep, eciiu oHa CTOpOHA
HarpeBaeTCs CUJIbHEE, OHA MOXKET PaclIUupsThCs O0JIblIE, YEM

Jpyrasi CTOpOHAa, 4YTO NPUBEAET K UCKPUBJIECHUIO WJIM U3MEHEHUIO

bopMBI.

KpOMe TOro, €CJin B MOHOKpPHUCTAJJIC €CTh KaKHe-au00

ne(eKTH WM aCHMMETPHH B €T0 CTPYKTYPE, ITO TAKKE MOXKET
croco0CTBOBATh U3MEHEHHIO (OPMBI TpU HarpeBaHuu. JledekTsl
MOTYT BBI3BIBATh JIOKAJIbHBIE H3MEHEHHUSI B MEXaHUYECKHUX

CBOICTBaAx MaTtepuajia, 4TO MOXKCET IPUBCCTH K TOMY, YTO

HEKOTOpBbIE yUacTKH OyayT neopMupoBaThCs OoJbIIe,

4yeM Jpyrue.



Takum 06pa3oM, Ipu HarpeBaHUU MOHOKPHUCTAIINYECKOTO
mapa Mbel HaOJo1aeM Kak yBelqudeHue o0bemMa, Tak u

BO3MOJKHbIE U3MEHEHUsI GOPMBI, BBI3BAHHbBIE BHYTPEHHUMHU
HaNpsOKEHUSIMU U ACUMMETPUEN CTPYKTYpPbl. DTO BaKHbIE

ACIEKThl, KOTOPHIE CIENYET YUUTHIBATh IpHU padboTe ¢

MaTepuansaMy B Pa3jIUUYHBIX TEMIEPATYPHBIX PEKUMAX.
Bapuant 2
1.(a. 1.01IIa, 6. 0.00691rp.B.25.2 Ip)

2.
CTEKJIO - aMOp(HOE, COJIb - KpUCTAIIINUECKas
Jist aMOp(HBIX TeN HET TeMIIepaTyphl IUIABICHUS

MG,Z[B - KpUCTaJlJIMYECKas KaK U COJIb

daexkTpoauHamuka. Tect 7 DileKTpocTaTHKa

1. a) F=|k|‘?1|q2; F:9'10_4fla Fy,
2

L2
NS e
{]2

2
&
o) F =B, F | |45 O



3.0 2 32 (-x02

F Ly,
3, =F _ o
3 113
; j-:;3,1 1;3,2
CG—0——0
r\|%q7| 4, xw(rfx) s

=—' = -1 _2 .
X 611|+\/|61j’ x=3,87-10 M

B) E\= E'1 + E); E=0, @=q '+
= K‘HﬂZ ; @ =12xB. Ey By

|XI/'_X|/

.a) U=FEd; U=60 B.

g X qa(r—x) 5

00 A =gEd=q U; A _
1 } 1 2 1 m
vl =1,07-105 w/e.
51 — v V2
B) Vi g 1m2 . v1  2.CkopocTb (-9acTHII B 14

V2 gqami VD
MCHBIIE CKOPOCTH MPOTOHA.

. a) cz&%; g=CU;, ¢g=5-1075 K.

6) W:LU 7:Qg2

2 ; W=2,5 mJIx.
2C 2 L1 ec0 S
B 1=W T iCmTR
W q1 &2

2¢ ; €



DY)
h
@’

1.a) F=kfYU92, F=173.107%4Hy

5
- _ .. — 2
DT T T
vq%b‘*#—qz 4
Ezzlq—zl;&k_zﬁ]a 2
b2
E=7,5-10"4 H/Kn.
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DP9 -k | qﬁ ; @=0.

— 7r=10m.

>
>

1 a b Ey AF
10 !
2.a) N=1; N=2.10"". e ®
6) mg + F =0mg =qE; m=q"©;
1 1 Z vme
m = 12,8 MKT.
B) mg + F2 =ma’; —mg+ qE2 = ma; +
qul —ms. ;a=g=10 Mm/c2. — = A_'
E AF
_q_ 2 2
3-2) &5 G309,
6) szLg — CU2 . =21,6wvx]x 1¢ @
% , =V vmg
-C 1 S
5) 2w, U U; C %802,
2 r 1 2 d
ZIV =2 =. PaccrosHue Mexy mia- 4
d> di d1 2
CTHHAMHI KOH/ICHCATOPa HeO6X0,I[I/IMO
YMEHBIIUTb B 2 pasa.
DJIeKTPOTUHAMHUKA
Tect 8
IToCTOSTHHBIN 3JIEKTPUYECKUI TOK
La) 7=U; g =P ;_UST ;1 g7a
R1 1 51 pl1
6) I=envS:v—=L—: =0103-1073 we.
%
B) /= envS 1[ env 5 =4S ; vig —4VS v="";
12 4
Dl 2)9026E IORSI\%C R +R; (R
a — 5 + + I/‘:i— + .
R
R+r 0)/ =



E J =
R1 +Ry & 34
B) -2, =144Br
Py P
roq
3. a) A1 =
Ulty; A1 =304wH44.

>

owd " e 10008,
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A1
mg - 100(%)
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Bymg +F +F A=0.
[loocu OY: —mg + F+ FA =0;
F=mg-F; F=pgV="s8m

A A B 6
f"= _ps 'n=A n2'180(%).

YecKue 3aTpaThl yMeHbmarcs B 1,67 pasa.

YA

vmg

A
71 =1,67. Ounepreru-

A2

2
BapuanT =pll;S=Ld ;R _4PI1 . 5 =153 0m
2 b
A. a)
1 4 lowd2 1
6) I—ﬁ,l—q; -9t 51 B
51 B -
I 1 1 ¢ t
_ U
B) =5 b =envs; =p—12,l =_U; hHh=~531m
b R2 R g env
2 P
2.a) /= E; R=R1,r— _EI;I’—IOM
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\| R4+r)
3 R
B) P=12 14+R . P=503m

_UZt.
3.a) = R 5 Q =387,2 k]I x.

2 1

6) n= "7 100(%); n =86.6%.
%)
01

_ [em@®-2°)+ ul »
B) 1) o R - 100(%);

U27¢
nU2¢

my= 100(%)
m

Tect 9 DiiekTpHYecKHil TOK B Pa3JIHYHBIX CPeax

L a) COHpOTl/IBHCHHe CTATBHOTO TPOBOJHMKA YBEMMUMBACTCA, TaK KAK C TIOBBILUCHUEM TCMICPATYPhl YCUIVBAOTCA

Gecriops- 7104HbIe KODaHIis HOHOB B Y3aX KPHCTAIUTHYECKO/E PRILICTKI 1 ATRKTPOHB! TDOBOTIANOCTH B TpOIEece [peiicha
YIlle CTATKH~ BAIOTCA ¢ HOHAMH, J[tHa CBOGOTHOO TpoGera JIEKTPOHOB YMEHBIIIARTCA, & YIeTbHO® COMOTHRICHHE
BO3PACTACT.

HR=R(1+aAT); AT=R"RO. 7_7,R-RO.7_306k
0

RO 0 aRo

2

B) U = const; P=E : M=£0 —1;M=—0,167, WU
R PO R PO

—16,7%. Ymenbmaercs Ha 16,7%.

2. ) Harpesane ra3a um 00mydeH e yIbTpadHONETOBBIM, PEHTTCHOBCKIM JHOO PYTHM H3TYYEHHEM BbI3bIBACT

HOHHU- 331110 aTOMOB WJIM MOJICKYII ra3a, 1 ra3 CTaHOBUTCA IPO- BOJHUKOM JJICKTPUYCCTBA.

0 1 fisg=en: y= = s

I/
H ¢ 141 4! H o e



Iy =2 -10710 A
B)Aj=cEl=cy U= ﬁ - U= 1500 B.
T.

74
3. a) m=klt; m=3,24r.
6) m = pV = phS; S= Tt S =90 2.
B) N:mNA; n=ﬂ=mNA; n=4,17'
1020 o2,
M S MS

Bapuant 2

1. a) [Tpu yBenueHHH TeMNEpaTypl COMPOTHBICHHE MOMY- MPOBOTHHKOBOTO TEPMICTOPA YMEHBIIHIOCH, TaK
KAK YB¢- MIYIIOCH YHCTO DMEKTPOHOB TIPOBOMMMOCTH, CIEN0BATCIb— HO, M YHCIO JBIPOK.

0) U=U; + Uy, U=11 (Rl *+ Rp);
) UT P> 1(T1 p)a

_ _ oljo

Ry s =3600 Om.
1 R R

11 | T [ 1 [

B R
R HhU- R RTT P

B) R -U_pR ; 1l 2( 1 p); 1l = 3,86. Conporis-

2, PR NWU-L R2
JIeHHe TEPMUCTOPA YMEHBIIMIOCH B 3,86 paza.

2. a) p TEpMOANEKTPORHOH dMitccr). K atomy
posoziocTs i SMEKTPOTY TOIKTHOHAI0T
VERYTEKTPOIHO Har OTPHIATEbHbII TOMHOC HCTOUHHKA TOKa,

0 pes K JPYyTOMY BHAHHOMY MEKTPOLY —

pOVEKYTKR B aH 110~ TOKHTETbHbIH TOMOC, DEKTpHYECKoe

Bky- Yol i T07e, CO3LAHHOE Me- Iy SIEKTPONaMH,

Tyke 10 TPHBOAT  SMEKTPOHBL B HATDABTEHHOS

oyt Bl JIBIKCHE.

BBEIEHIEM COK @l v ,—2eU.

HCTOUHIK o —f E

SAPKEH-  HBIX Tem v 2 m

damn - — e @?Zﬁm . f,

METALTIIECKOTO ary patc]., gt F
bl B) =T

JIEKTPOIA, p G .

KoTophli e~ (8 e +

mycKaeT TIeH 2 % m

SIEKTPOHBI e



eEl? .
h= h=— em(eo- 19)

3,38 R M1_0,03.
1073 . 212 om
2mv i
3. aym=klt; m mrR2 52
=4,03r.
6) m= pV = oS
phsS; h="": h=0,04 mm.
_Ult -
¥b0r0/05; U__TIW_ =20 B.

W ~7r- 100(%)Y
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Vg 4~

Tect 10. Malz" HTHOE MoJjie

1. a) OTrankuBaroTC.
6) Ha xasprii snement A/ mpoBommka 2 nieficTBYeT Mar- HUTHOE TOME TPOBOTHHKA | ¢ CHIOH F =
DB1Al Hampagre-

HHE BEKTOpa MArHHTHOH HHIYKIOHA Bl MariuTHOrO TiO/, CO3AHHOTO MPOBOTHUKOM 1 , OMPEACIAEM 110
TpaBAIy Npa- BOI'0 BUHTA, @ HAIIPABJICHUE CHJIBI

F" — o mpasuny nesoii pyxu. Ha - Koif e ymement Al
mpoBofEMKa [ meficTByer cuma F' = [pB)Al, paBHas mo

YHCNOBOMY 3HAYCHUI0 K TpPOTHBO-

TI0JI0KHAA 110 HANPABICHUI0 CHIIC F. ¢"3"K
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2.a) FF=BIAlsin a; a=90°; F =18 mH.

Bapuaur 2

1. a) [IpuTsrusarorcs.

B) OObeMHbI SMEKTPHYECKHil 3347 B MPOBOTHHKE ¢ 3MEK— TPHYECKHM TOKOM PABEH HYMO, Tak Kak
YHCT0  3MCKTPOHOB M WHCTO MONOKHMTETBHBIX HOHOB OMHAKOBO. DNEKTpHYE- CKOE OTTATKHBAHUE
OTCYTCTBYET.

ey

6) 1o =1 ; tg B=10°12",

B) 27T =——; T=£; 7=50,8 mH.
sinf3 2sinf3

3. a) F = gvBsin o, F= 1,6 - =17 bl.

0) T =—2en£ ; evB sina :m(\]7051na) ;

vsino R
_ myvsino. _ 2mm.
R=~ep > Teg
T7=3,28-10"6c. vsina)
B) x = Nx1 = NvT cos a; .
x =284 cm. q

Y)

Gy

[

0) Ha xaxmri nemett A/ mpoBojH- /

. y F'F
Ka 2 JeiiCTByeT MarHuTHoE Mofe Tpo- BoHuka / ¢ cunoit /' = e
I12B1Al Ha- mpaprerie BeKTopa MATHHTHOH HH- Ik B, /

MATHITHOTO TIOMS, COTAHHOTO

TIPOBOTHHKOM , OMETIETAEM TI0 TIDABITY TIPABOTO BHHTA, &

HANPABTIEHHE CHITBI F~ — 10 mpasiany esoi pyki. Ha Taoiioke ameverr A/ mposorrka 7 meifersyer cuma /7
= 71 B2A/, pi- 1 10 WCT0BOMY 3HAUCHIT0 1 TDOTVBOTOTIONHAS TI0 HAIpap-

. Y, .

nenuio cuie F. iN
77

B) DIEKTPHYECKOE OTTAIKH- BAHHE OJHOMMEHHIX - =
3AAI0B B AMCKTPOHHBIX  TNYUKaX  3Ha- WHTENbHO Fro >t

HpCBBIIHaeT HX Mar- HAITHOC HpVITﬂ)KeHHe. l g

.a) F1 =BI1Alsin a; a=90°; 58
F1=0,125 H. © X
0) mg" +2N +F] +Fp=0. 122
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ITo ocu OX: F1 —FTp=O; o
ocu OY: —mg + 2N =0;
_F
Fip = wmg; @ =mgl 3 u =0,1.
B) mg + 2N + F'p +
F'Tp = ngllo ocu OX: F —

FTp—ma
10 O Y: —mg +2N =0; X
SOY: me ;
a=", a=1wm/c2
3.a) FF=evB sin a; o =90°; _mv2 : F
evB1 R1 B0
_mv.
IR EER AR (g v
v -1 _ v . =2,8-108 '
B) \;2 iRl :Bz; V2 2) Yacrora 00paleHHs yBETHIHTCA

B 2 pasa. 124



125
DJIeKTPOAUHAMHUKA (IIPOJOJIKEHHUE)

Tect 11.
JJIeKTPOMATHUTHAS MHIYKIMS

Fﬂhﬁ
1

1. a) A® = (B2 — B1) Scos a; o= 0°
cos 0° =1;
= — -5
6\ P; =R P BOE_ 753,
At .
BJ\,IZE"; Rzﬂ; [=2nrN; S=mr2; = Vns;
I R KY0)
R=p2NS.1 _E . [=278A.
-l.S .
s0 I 2pMmns i
AL BisA 6
2.a)E —
is At L(? - 12)

A



-1
8) AWy 22 L. w =—0,15 Jlx. OHeprus MarHUTHO-

>

M
T'0 110714 YMEHBIIUIIACE.
2 2
B) 0=—aw; 05 A =Bk 33.1020u x4
M R A
= Bvlsina ; B= Eil
3.a) A9 =E;; 1 vl > 1

Ei1
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6) 1= Elz_Blemaz .0 = 90°; sin 90°=1; /=8 uA,
B) g = 1It; t==5; qZ—IS; g =2 vKu.

% v
Bapuan
ADIN,
T 2 =" Ei1Az, =—4 107> B6. Mar-
I > A
1. a) E Y
;1 A AD = — N 1
HUTHBIH IIOTOK YMCHBIIWICA.
AD
0) = - B1)Scosa; - B = 5coso’
AD] (B2 B2 1
Bl: _34(%’ (XZOO; COSOozl; =110 mTh.
B2 a Bl

Ei2 _B2 - Ei2(B2 — =60 MT.

— L= A ; Al =—4 A. 3HaK «MUHYC»

Il A -7 L
YKa3bIBAET HA TO, UTO CHJIA TOKA YMEHBIIAIACE.

L2 LI2 (V{/ + A2 I+ AD2 1

s o2 -1 w2 1o
4 mMI"> 7 M2 =L > W 2 25
OHeprus MarHUTHOTO TOJIS YMEHBITHACE B 25 pas.

24W 1
B o= - _ 122L1; O -6 Jx.
Wml =
56
3.a)E = Bvisina;v_ E ;. v=2,5 mlc.
il
i1 1 1 1 Blsinon 1
0) E;2 = Bv2/sin a2; a2 = 90°; sin 90° = 1; v2 =2v1;
Ei2=14B. g. .
Bi2 . pool  _Bi2st. . _ 41 67xn

B) q = It 1=
s p! 128




Tecm 12 Mexanuueckue Koiebanus u 601Hbl

L.a) T=L; 7=02¢ v=L'=1; v =51
N t T
0) x = cos % X, MA
Xmax
= Xmax COS 27V,
x =0,04 co "(Ont 0,04 \\ I/’
B)O 4n cé fﬂln}%fw 0,02 \‘] II
I = e
Vmax = 0,4t Mm/c = 1,256 M/c; —o.02l 1\ |
a=—4n2 cos 10mt = , \ /
= 472 cos (107t + m); —0,04
amax = 472 M//%_%j 39,4 M/c2.
2. a)E=E, =mMax,
max
E= 625102 . _
0)E=FE —  max. 2 ; v =0,5m/c.
J max 2V max 'E max
mv mv2
—__max. — .

B) £ = EkEEk 2El‘ E= kmax > >k 2E >

v2 =232, Y= 1. =VMaX_ Cyopocts yMeHbIHATCS B

%l Vmax+2 V2

X
NZ paa.

3.a)h =v T v ="1,, 1450w

1 1 1 7 1
0) Ipu nepexozie 38yk0BOI! BOMHI H3 0IHOI Cpe/Ibl B APY- Iyo NIEPHOA KonleOaHMIT YaCTHIL B BOIHE He
H3MEHSETCH,
I03TOMY A2 in ;12 =0,23; A =4,4\ . Jlnuna 3ByK0BOii
AoVD A 1 2



BOITHBI TIPH TIEPEXO/Ie €€ H3 BOJIBI B BO3YX yMeHbimmtes B 4,4 pasa.

B) AT
S= oo s s=0,33 m.
Bapuaur 2
. 27t .
l.a) x=  SM =X sin2mve; =0,05w 77=2¢
Xmax m xXmax
v =0,5Tm a
X

0) @ =t =5 par; ¢=0,5c.



B) v=0, Ogn %osm;\\ o MA
= —0,0pn< sin nt =
= O 057 ﬁs nj T, 0,05 \\
\
B moment Bpemenn £ = 0,5 ¢ \
v= 0,057 cos,™ =0; 005\\15 25 35 o
a= —0,0512 sig = \\
=—0,49 m/c2. 0,05 \
2. ) 7T - %/;1 /=725
1 472
[=0,25 m. :
6) 7 =20 —L—a=g— 4 4~ 1,66 m/c2.
7
B) [lepuon koneOanuit MpyKUHHOTO MAATHHKA HE H3Me-
HHUTCS, TaK Kak 7= 21 \/;n—/l
33)}\, _VT—VI :O,SM.
A _
1 1 v 1

6) [Ipw mepexoyie 3BYKOBOI BOTHBI 73 0HOI CPEMEI B Y- TYI0 Y4CTOTA K0AeOaHHii YaCTHI] B BOTHE He
T3MEHAETCH,

v
AoVl 2 A 2
B) AQ = m; A® = mpan.
v2

Tecm 13 Dnekmpomaznumnole KONEOAHUA U 60JIHbL

Bapnant 1
1.a) 71 zgn LC1; T1=1.,4wMKc.
0) M1 =cT1; A1 =420m.
I \r Ck) L=2nc LC;



A2 G 1 2

h 2 e
/

2 1 1 2
1

AC=C-C=C \2
2 -1

5 AC =-490 n®. Ewmxoctb Kok-

Jiencatopa Heo0xoumMo yMeRbImuTh Ha 490 1.

2.2 1—Y v =—U .y —400n
2avil 1 2mrr 1




6) 2nvL=—L c=—1 . =32 uxd.
wiC An2y2 L
B) V=—"7"— VvV =563Tm

2 2
™2
3.2 Y1 =0 - UIN2. =38B.

u
v
%) 2 M 2
N
2
6) Uy = U — I2R2: Uy = 35
B. CnUL. . Ug-100(%).
— UHIZ . . - s H D
B) N= 100(%b1 D
; I
Uil U 2 > U>
n=92,1(%). 7
- 1
=R,
l.a) c=Av;v =X, v =1MIu
IR
=—— L=_1_.  _—s5um
C
1
8) A =2nd LC: \r LA
y Lr=575

2

an

AL=L -L =LP )—1 5 AL = 15 wmxl'n. Unuykmusrocts
2 1 1\)2

KOHTYpa HE00X01uMO yBemmuuTh Ha 15 MK[H.

2. a) I]—2TCVC{J NF 028A

0) 2mtv L = L =2,53TH.
%mlc 47|:2sz
= VvV = :
3.a) “1 =42,



-, ;0 =02A

U 2 1 2
7
1
o) n=""2.- wU1 . U=114B.
11
ULl H [ -100(%) B
B)U=U + IR; =U2_UHR:3OOM'

R
2 v 2 22 p 2

Tect 14. Ilpupona ceera

1.2a) nyx =S=<; =133
n
v Av X
o) sino :nm; B =90°- a; sino.  _ sino
tg o ="K _
sinf sin(90° —  cosa s

| 129



2. a) A1B1 — mo0paxeHue mpenmera N

o =90°— B, s_in(90° - B);n)l(

ctgp =""%; s="""h. =075 wm
145 Ny

AB — nefcTBATENBHOE,
obparHoe, VBETH- A
YCHHOE. f By

1L, 1_p1_ 1 ‘
1 41_pl_p-_1. 2FBF O 2F
dl f L il d1
S= "5 f=30cm.

1 pdy-11

- = =1

Of= 4 T 2d :T g
2

-1

2 pdy- 2Dd1 -1 Dd1 -1

1
1

rdp— 1 . 12 Ddi-1_T>_1
2 2Dd1 I 2Dd1— 1, 4
1 1

Pasmep m3obpakenns ymeHbmmTcs B 4 pasa.

o T

|

I
[lpn 0 < d < F momydaetcd MHHMOE YBENHHEHHOE !
1300paKeHIe; !

L __

npud =FT = o; 1 r=
mpu F < d < 2F momydaercs IEHCTBHTENBHOE YBEMIUEHHOE i
1300paKeHHUe;

Py
)
q
ay

mn d =2F T =1 nonywerca feii- 0
CTBHTEIbHOE H300PQKEHHE B HATYPATBHYIO BEIUUHHY;

npu d > 2F momyyaetcs AeficTBHTENbHOE YMEHbLIEHHOE N300 paKeHNe.

a)  Jlumns Kpacaoro UBCTA B CHGKTDe MepROr0 MOPELKA Oy~ T PACTONOKCH) JATblIC BCEro oT
TIHTPATBHOTO MAKCH- MyMa, TIOTOMY 4TO KpACHEIH IBET HMEET HAWOOMBITYIO JUTH- HY BOJHEL,

k1AL,
6)dsin =k sin@ ~tgp=2%dAX_;,. 5-"1"3



1 1 1 1 1 L 1 Ax
d =0,005 mMm.
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lqsg dsin =ki; k = dsin®2 . Maxcnvanshsiif yron or-
2 2 2 A

KI0HEHTA. Ty9ell mocle TIPOXOKAEHHS THGPAKIIORHON pe-

1 o
ILIeTKH He MoKeT MpeBbimath 90° k kmax <k = < =dSin90°
k
6,58; kmax = 6. ;n 2
X
Bapuan|
_ C Vg _ T¢ _nyvp .
T = L, v T > - - - - 1 ,6
n
1. a S —
\Y ) .
Z7) Y n Ve C VC
c
B n
. B .
_ _q. sino _ B¢ . _._o_MysSIino,
6) @ =a Ba — - - SIHL S
sinf ne
. ng sina
@ = o —arcsin B : @ =5°27".

nc

B) x = ABsSin® ;AB =c]{l;s;

cosf} = 1 _'{ n, sindf ;

w=h sinQ :
\2
1 15 Sirer
ne | A M
> 4
A7
x=2,1 mm. Gl
2F B F B; 0 F
2. a) A|B1 — wu3oOpaxeHue 1
npenMeta AB — MHHUMOE, MpAMOe,
YMEHBIICHHOE.
1 _ _ T _ I 4 1

>

1
_1 _ 1
dl1 A1 F f1 di F

dl1F

2T £ =6cM.
AT
- 132



sz _ le )

2 =BHE o dl+2F
F £
14l g v F di+2F T1 di+2F T
2
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Pasmep msobpakenns yemmuutces B 1,43 pasa.

B) JluH3y HeoOXOmMMO TOMECTHTH B CPefly, TOKa3aTemb MPeroMIeHHd KoTopoii Oombine moKasaTens

TPETOMICHUA CTCKIIA JIMH3BL.

3, a) JIunus HONETOBOTO ITBETA B CIEKTPE MEPBOTO TTOPSTIKA

6yz[eT pacmooxCHa Omuxe Beero ot LICHTPATLHOT0 MaKCH- MyMa, TIOTOMY 4TO (bHOHeTOBbIﬁ BT UMCET

HaUMCHBLIYI0 JUTMHY BOJIHBL

0)dsin =kA; sin
3 =

1 1
A =dAx1, ]
1 :kL
1 =400 uMm.

B)dsin =FkA; sin
8 =

Yk
_ ko L_FL

Ax ;

2 d d

_ Ax1 dAx1

~t _ .
(pg kA



Tect 15 BoJiHOBLIE CBOJICTBA CBETA
Bapuanr 1

a) ®uaneToBoro, MOTOMY UYTO JUTHHA BOOJHBI y (PHATIETOBOTO
HauMEHbIIIas, CIEI0BATENIbHO YIoJl OTKIaHEHHsI TOXe OyieT

HauMeHblIen. 13 popmyinsl d*sin=k*1(1 nnuna Boausl). Buana npsmas
3aBUCHMOCTb.

0) nasplie u3 3Toi ke GopMyJIbl
d*b/a=k*1
1=2%107-5 * 36*10"-3 / 18*10"-1 = 400 a™m

B) ¥ CHOBA 110 3TO# (opMyIie
b=a*1/d=18*10"-1 * 8*10"-7 / 2*10"-5="7,2 cm

Bapmuanrt 2

a) ®uaneToBoro, NOTOMY YTO JJIMHA BOOJHBI Y (PHAJIETOBOTO HAUMEHbIIAs,
CII/IOBATEIIFHO YTOJI OTKIIAHEHHS TOXKE OyieT HauMeHbIen. 13 hopmysr
d*sin=k*1 (1 nmuaa BonHel). BunHa npsimast 3aBHCUMOCTb.

0) nasblie u3 3ToH ke GopMyJIbl

d*b/a=k*1

1=2*107-5 * 36*10"-3 / 18*10"-1 = 400 um

B) U CHOBA 110 3TOH dopmyIie

b=a*1/d=18*10"-1 * 8*10"-7/2*10"-5=7,2 cm



Tect 16 CnienuajbHasi TeOPHUsi OTHOCUTETbHOCTH

IIpaBunbHBIE OTBETHI K TECTY 16
Nel Ne2 Ne3 Ne4 Ne5 Ne6 Ne7 Ne8
1 BapuaHT c a I §) 0 C a [¢
2 BapwaHT 0 c a c a 0 0 a
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Tecr 17
KBaHTOBasI OIITHKA

Baprar | REJ

1. a) Eq

E
2
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6) AE=hv="C =", 3 =663 um.

B) V

n AE
= R(1/22 — 1/32); =R (1/12 - 1/22);

y
3102 —152) v 25

_32

32 = =0,185; v _=5,4v.

52y 21 V32
2. 2720 (l/,loe+2d/2 vz

cca Aipa HE U3MCHUTCA, HOMEDP XHU-

MHYECKOr0 3J1EMEHTA yBGJ’IH‘H/ITCﬂ Ha CIMHALTY.

6)A_N: NO — .
No N 7T

B)

3. a) %g

.y 4 7
N=No -2 =1-2T =1

5

S Zz>
S Zz>
o0

_I_I_IH'
0 122436 t,c

Al 6 1y 5 4I‘}ﬁ +24 Na. Snpo H30T01i8124Na COCTOHT 13

Z =11 nporonoB u N = 13 HelTpOHOB.

6) AM:(Zmp +Nmn _Mg):(zmp +Nmn _MT -

Zme);

AM =0,18817 a.e. m.

B)

CB

a2

1.a) EA

- AMc2; E- T AMc2

5 =17,3 MaB/uykioH.
E

i A4 A ya

137



0) AE =hv ; v __AE. v
42 42 p 42
B) v = R(1/32 —1/42); — R (1,22 - 1/32);

43
5 3

A3 (1722 —1/%2), = 2,86\ .
— 543 =2.86;

=6,1-1014 11

}\,=
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o A3 32

3

2
(132 —1/42) A3>

2. a)
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222 1%%—> 4]Z—Ie + ZéiPo. Macca sapa ymenbummes Ha 4 ei-

HUIIbI, HOMCP YMCHBIIUTCA HA 2 CIMHUIBI.

) N=Ny2 % ]7@:2; 23 B . =37, t=11,475 cyr~

~ 11,5 cyr.
B) ANA
0,875 Nogd——————————_
0,75 Ngt+——————~,
0,5 Ny

! |
T

+ + >
3,825 7,65 11,475 t,cyT

;S. 14N +4He— 1H +170. Agpo msoroma 170 cocronr ns Z = 8
7 2 1 8 8
TpoTOHOB 1 N = 9 HelTpoHOB.
6) AE = E (LIN) + E{4He) - £ (1) - £ (170) = (14N) +
+ %(4He)— M Ay - M (170)] ¢2; AE=-12
MbdB. 3Hak
2 1 8
«MUHYC) 03HAYacT T0, 4T0 PEAKLMA MPOTCKACT C MOrIOMCHUEM SHEPTUH.
=@N . OHeprus,
MHe 140

B) 113 3aKk0Ha COXpaHeHus MMIYbea Ve



TOTTIOLICHHAA B PE3YIbTATE PEAKIIUH, DaBHA CYMME KUHETHYECKIX SHEPT! Wit BCTYIHBILKX B PEAKIUI0 YaCTHII

2 2
EN =0.267MsB.  MHeN  (MN+ MHe

Tect 18 ®u3uka aToMa M1 aTOMHOI0 siApa

Bapmuanr 1
a)
Anbcba pacnap,
;t‘Y + 5
ﬁ' = 11N'3+ %
[MonyyeHHoe BeLLI,eCTBO. M3oTon HaTpus 23 (OBbIYHbIN HaTpWiA)
6)
HaHo: m(p) = 1.00728 a.e.m., m(n) = 1.00866 a.e.m., M(a1) = 26.98146 a.e.m., 1 a.e.Mm. =
1.66057 x 10727 kr
Hantu: E(cB) - ?
PeweHne:

OteerT: E(cB) = 218.965 MaB

Bapuanr 2

A¥A/7TN+1/0n=>;1/1H + 14/ 6C.

714N+01n=11p+ZAE{14+1=1+A7+0=1+Z{A=14Z=6

B)Z = 6, 3HauuT aneMeHT - - yrnepog (C), a TouHee, ero nsorton 614C..

Tect 19 Ctpoenue ConHeunoin CucremMbl

Bapmuanr 1
1a,2b,3b,4B,5a,6a,7b,8a,9b,10a,11b,12a,13a,14b,15b,16a,17a,18a,19b,20b
Bapuanrt 2
1a,2a,3b,4a,5b,68,72,82,98,10b,118,12r,13b,148,152,16b,17b,18b,19b,20r

Tect20 DBOaIOIUA Beeaennoi

Bapuanr 1
1. Hayka o Bcenennoi, nzydaronias pacrojoXeHue, IBUKEHUE, CTPYKTYPY, IPOUCXO0XKICHUE U PA3BUTHE
HeOeCHBIX Tel (TUTaHeT, 3BE3]1, aCTEPOHIOB U T. A.) U cucteM 2. [lyis HabmoIeHus 32 OTJAIEHHBIMU 00bEKTaMH
3.3enut 4.Ilonynennas nuHusa 5.3emis.6 Dnnuntudeckum 7. [lepurenus
Bapmuanr 2
1.CMmemaercs k e€ kpacHOMy KoHILy.2. bonbiime pameps! u Mmacca.3.Mexay Mapcom u FOnurepowm. 4.
Bonopon u renmii. 5. G2V JKénteiii kapnuk 6. 88.7. Keruiep



[Ipunoxenue 3. Kiroun K KOHTPOJIBHO-OLEHOYHBIM CPEACTBAM IS

MPOMEKYTOYHOMN aTrTecTalnuu
3ana4um K 3K3aMeHy.

Jlano: @)%
M = 530 HM 530- 10 m
c=3108m/c
h=6, 63 - 10**xxc

AB])IX-?

Penienue
he

Pabora Beixona B [k Haxoautcs o GopMyne Agux = hvip , Asux =:-.K_p
px = 0,6 - 1073 -3 -108/530-10°=3,73 -10""7 JIx

Bripazum padoty Bbixoja B 5B

ABLIX :A BBIX / 1,6 '10 -19 I[)K :2, 34 BB
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OrtserT: 2, 34 5B
2.

Jano:
Apx=4,59 5B

y—

OtBet: 271aM

3.

Cn1

7,344 - 10" TIx

Pentenue:

dap =6, 63 - 1034 Irxc

=2,71-107Mm=271am

1. PeakTHEHOE COMPOTHEICHHS KATYIIEH:

X, =0L=628-05=3140n;

he he

Apx= hVKp s Apx=— s 7\4Kp = s
ixp

ABmIX

3-10%m/c / 4,595B - 1,610

2. JaBHCHMOCTE OT EPEMCHH HATIDAECHHA Ha EaTVIIKE.

142

dbopMya 3MEKTPOEMKOCTH:

C=gqxU

Bripazum u3 atoii popmyssl 3apsi q:

g=CxU

[Tycts Ul — HanpspkeHue Ha epBOM KoHJeHcaTope, a U2 — HanpsbKeHHe Ha BTOPOM.

HSBGCTHO, qToO IIpU MMOCJICA0BATCIbHOM COCIMHCHUHN KOHACHCATOPOB 3apAd Ha UX O6KJ'IEII[K3X



OJIMHAKOBBI, a 00I1Iee HATPSKEHNE PABHO CYMME HANPSDKEHUH Ha KaXKJIOM M3 KOHJIEHCATOPOB.
VYuuThIBas BCE HAMCAHHOE U MOJIb3YACH (hopmMyIioi (1), mosyduM Takyro CUCTEMY:
Cl1U1=C2U2

U=U1+U02

N3 BepxHEro paBeHCTBA CUCTEMBI BbIpa3uM HanpsbkeHue Ul:

U1=U2C2C1

ITomyyeHHOE BBIpaXKEHUE MOJCTABUM B HH)KHEE PABEHCTBO CHCTEMBI:

U=U2C2C1+U2

U=U2C1+C2C1

OTkyzna uCKOMO€E HaNpsKEHHE Ha BTOpOoM KoHJeHcaTope U2 (KOTOpBI HMEET MEHBIIIYIO
€MKOCTh) PaBHO:

U2=UCICI+C2

U2=220-4-10-64-10-6+1-10—-6=176B=0,176xB

5.
MarHuTHbIN IOTOK, IPOHU3BIBAIOIINN BCE N BUTKOB COJIEHOUA, MOKHO PACCUUTATH 110

popmyne ®=BxSxN, HO [0 yCIOBHIO OH HaM JaH (C yUETOM KOJIMYECTBA
BUTKOB), TOT/Ia SHEPIHsl MATHUTHOTO TOJISt KATYIIKH:
W=Dxi/2=2,3x103x7,5/2=8.6x1073 JIx

Ortser 8.6x107 Ik

143
6.
MarHuTHbIM OTOK, MPOHU3BIBAIONIMK BCe N BUTKOB COJICHOW 1A, MOXKHO PAaCCUUTATh MO
dbopmynie ®=BxSXN, HO MO yCIOBHIO OH HaM JIaH (C YYETOM KOJIUYECTBA
BUTKOB), TOTJIa SHEPTUSI MATHUTHOTO MOJISI KaTYIIKU:
W=Dxi/2=2,3x103%7,5/2=8.6x10" JTx
Ortser 8.6x1073 I

7.
Juist perieHust 3T0M 32124, HAM MMOHAI00MTCH UCII0JIb30BaTh 3aK0H PDapajes s
HHAYKLIHMH JIEKTPOMATHUTHOM CHJIbI M GOpMYJIy ISl CHJIBI TOKA B COJICHOM/IE.

B dopmyiJie 1 HHAYKIUM 3JIEKTPOMATHUTHOM CHJIbI, U3BECTHbIE 3HAYEHUST — YN CJIO0
BUTKOB (N = 820), maruuTHoe noJie (B =1.2 * 10”-3 Ta) u pnuna cosienouaa (1= 64 cm =
0.64 m).



H3BecTHO, 4TO JIeKTPpOMAaruuTHas cuiia (F) BoI3bIBaeT ABUKEHHE 3JIEKTPOHOB, CO3/1aBast
ekTpuyecku Tok (I) B corenomme.

(I)OpMy.]'la JIFA CHJIBI TOKA B COJICHOU/IC oe3 CEpaACIHUKA HMECT BU:
I=(N*B*A)/L

rae N — 4ucjio BUTKOB, B— MarauTHoe moJse, A — mjiomaab mNonepevHoro ceyeHust
cosieHouaa, L — pumHa cojieHoMaA.

IMockoabKy y Hac cosieHOU 0e3 cepieYHUKA, TO IJIOIIAAb MONEPEeYHOro ceueHus (A)
PaBHA IJIOWIAAM IPOBOJIHUKA.

ITo opmyiie quist MJIOIIAAM POBOJAHUKA: A =7 * 12, r1e r — paguyc COJIeHOU 1.
Teneps, HaliieM paguycC coJIeHOUA:

r=1/2*n)=0.64/(2 *3.14) = 0.101 m

Tenepnb, moacTaBUM U3BeCTHbIE 3HAYEHUS B (POPMYJTY JJIsl CHJIbLI TOKA:
I=(820*1.2*10*-3 *x*(0.101)*2) / 0.64

IIo pacueram, cuiia Toka (I) B cosieHomnae 0e3 cepieYHUKA COCTABJIACT NPUOJIU3UTETIbHO
0.0089 Ammep.

OrtBer:
[=0.0089 A

8.

L =35wmlH=3,5-10-3 Tn; vl = 60 T'ii; v2 = 240 Tir; v3 = 480 T'ig;
XL1-?XL2-?XL3-?

XL1=2nvIL=2"-3,14-60 - 3,5-10-2 = 13,2 Owm;

XL2 =2mv2L =2 - 3,14 - 240 - 3,5-10-2 = 52,8 Om; 144
XL3 =2mv3L=2- 3,14 - 480 - 3,5-10-2 = 105,6 Om.

9.

c=3x10% m/c

C=2,6 np=2.6x10"12 @

L=0,012 M[('5=0.012%107 I'n

A - JUTHHA BOJIHEI

CobcTBeHHas yacToTa KOHTYpa onpenensercs popmynoi Tomcona:
v=1/2mV(LC))

A=c/v=cx(2m\(LC)) =3x108x2mx\ (0.012x103x2.6x107'2) =10.5288 M =10.5 m
Pe3onancHas yacToTa K0oe0aTeIbHOTO KOHTYpa

f=1/2nVLC = 1/271\2,6x10 "2x0,012x10 2 = 1/21x5,6x10" = 3x107 'y



A =3x10%3x107 =10 m
10.

Anbda-pacnan:

4X = 475Y §He
bera-pacnan;:

4X = 5.Y Yie
Pemenue:

)85 Th= 3He & Ra
2) fg fa = H0Acl e
3) 80 Ae= go'Th e
4) 2¥Th= 2He 2*Ra
[TonydenHoe BenieCcTBO: M30TON paaus 224

11.

Paccrosinue MCKAY MMPOBOJHHUKAMHA 3HAUYUTCIIbHO MCHBIIC JJIMHBI ITPOBOAHUKOB, IIO3TOMY
IMPOBOJHUKH MOXHO paCcCMAaTPHUBATh KaK OECKOHEYHO JJIINHHBIC.
Cuna BSaHMOﬂGﬁCTBHH mapaJuICIIbHbIX OCCKOHEYHO JJIMHHBIX IIPOBOJIHHUKOB

rthl,
2zd 145
Cuna Toka
,_ hdF:\/z-x-a1-104?-15-104 58296 4
e 4-7-107-3.2
Ortgert:

I,=1,=58296 4

12.
®opmyna Tomcona uepes uactory v=1/(2nV(LC1)), MOACTABISS YHCIOBBIC 3HAUCHHSE
nonydaeM 1550 I'u mim 1,55 kI’

HpI/I IMOCJICA0OBATCIIBHOM COCAMHCHUN KOHACHCATOPOB

1/C=1/C1+1/C2+1/C3+1/C4 wmu 1/C=1/C1+1/C1+1/C1+1/C1=4/C1 wmu C= C1/4



Eciu pasgennts BTOPYIO 4acTOTY Ha mepByto momydnm v2/ vl =1/2aV(LC)) / 1/2nV(LC1)) u
nocie cokpamenust monyanm  V(C1/N(C umm V(C1/A(C1/4 , a 910 V(4 paBHoO 2

Otsert: v1=1,55 kI 1, yBenuuuthes B 2 pasa

13.

3.IBa xonaeHcatopa ¢ eMkocTsMH 4 m 1 MK® coeauHWIM MOCIEHOBATEIbHO U
NoAKIoUMIIM K HanpspkeHuto 220 B. Haiftu oOuryro 35neKTpOeMKOCTh KOHIEHCATOpPOB U
HaIpsKCHUW HA HUX.

dbopmyIia 3JIEKTPOEMKOCTH:

C=qxU

Bripazum u3 31o# hopmysl 3apsia q:

qg=CxU

[Tycte Ul — HanpsikeHHe Ha IEpBOM KOHJEeHcaTope, a U2 — HanpsKeHUue Ha BTOPOM.
N3BecTHO, YyTO MpU MOCIIEI0BATENHHOM COSMHEHUN KOHASHCATOPOB 3apsij] Ha UX 00KIaIKax
OJIMHAKOBBIN, a 00111e€ HANIPSIKEHNUE PABHO CYMME HANPsDKEHUN Ha KaXKJ0M M3 KOHJIEHCATOPOB.
VY4uuThiBas Bce HAMMCAHHOE U MOIB3YSCh Hopmyoit (1), MOTydyuM TaKyro CUCTEMY:
Cl1U1=C202

U=U1+U2 146
N3 BepxHero paBeHCTBa CUCTEMBI BbIpa3uM HanpsbkeHue Ul:

U1=U2C2C1

[TonydeHHOE BhIpa)KEHHE MOJICTABUM B HHX)KHEE PABEHCTBO CUCTEMBI:

U=U2C2C1+U2

U=U2C1+C2C1

OTKy1a HCKOMOE HaIpsKEHHE Ha BTOpoM KoHaeHcaTope U2 (KOTOpbIil UMEET MEHBIIYIO
€MKOCTh) PaBHO:

U2=UCICI1+C2

U2=220-4-10-64-10-6+1-10-6=176B=0,176xB

14.



MarHuTHbIN IOTOK, TPOHU3BIBAIOIINN BCE N BUTKOB COJIEHOMAA, MOKHO PACCYUTATH I10
dopmyiie ®=BXSxN, HO IO yCIIOBUIO OH HaM JIaH (C y4eTOM KOJIMYECTBA
BUTKOB), TOTJIa SHEPTHSI MArHUTHOTO TIOJIS1 KATYIIIKH:
W=Dxi/2=2,3%x103x7,5/2=8.6x107 [Tx

Ortser 8.6x107 I

15.

E=kx g/R?

q=ExR?/k=2x10%x0.05%/9x10°

16.

c=3x10% m/c

C=2,6 np=2.6x10"2 @

L=0,012 M['5=0.012x10" T'n

A - TMHA BOJTHBI

CoOcTBeHHas yacToTa KOHTYpa omnpenensercs popmyioi Tomcona:
v=1/Q2mV(LC))

A=c/v=cx(2mV(LC)) =3x108x2mxV (0.012x103%2.6x10°'2) =10.5288 m =10.5 m
Pe3onancHas yacToTa Koie0aTeIbHOTO KOHTYpa

f=1/2nVLC = 1/2aV2,6x10 "'2x0,012x10 3 = 1/21%5,6x 10" = 3x107 I'y

A =3x10%/3x10" =10 m

17. 147
Anbda-pacnan:

£X = 525Y 3He

bera-pacnan:

X = 7Y Lie

Pemenue:

1) 23 Th = 4He 2°Ra

2) fa R = gAcl e

3) s Ae= Go°Th e

4) 3 Th= 3He §*Ra
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18.



®opmyna ToMcoHa 4depes3 4acToTy v=1/(2\(LC1)), HOACTABIISS YHUCIOBBIC 3HAYCHNUS
nonydaeMm 1550 I'u mim 1,55 kI’
[Ipu nmociaegoBaTeILHOM COCAUHEHUH KOHAECHCATOPOB

1/C=1/C1+1/C2+1/C3+1/C4 wimm 1/C=1/C1+1/C1+1/C1+1/C1=4/C1 umu C=Cl1/4

EclIi pa3ienuTh BTOPYIO YaCTOTY Ha mepByio moxyanm v2/ vl =1/Q2mV(LC)) / 1/2aV(LC1)) u
MOCJIE COKpAIICHUS MOTYyUYUM V(C1/AN(C wm V(C1AN(C1/4 , a sto \(4 paBHO 2

Otget: v1=1,55 k', yBenuuuThes B 2 pasza

19.

JIyum cBeta - OBPATUMBEL.

[Toatomy 3amady cpopmynupyem Tak:

"JIyu cBeTa majgaer u3 Bo3ayxa B rauuepuH. Haiinure yroa nagesus."
Pemenue:

KoaddunmenT npenomiienus riviepuHa
n=147

3anuIieM 3aK0H IPEIOMIICHHS CBETA:
n=sina/sinf

sin oo =n*sin = 1,47*sin 22° = 1,47*0,3746 = 0,551
o~ 33°

20.

[I=EAC/(R+1)=120/(3+21)=5 A

UreH:rXI:?’XS:lS B

21.
ITo OIIPCACICHUIO IITIOTHOCTD TOKaj paBHa OTHOIICHWIO CUJIBI TOKA I Ha Iiomaab MoICpeuYHoOro

CEUYECHHUS TIPOBOJIHUKA S, TO €CTh: 148
1=l/S (1)

Cuia toka I:

[=q/t (2)

OueBHIHO, YTO MPOTEKIIHH 3aps/l  paBEH IIPOM3BEICHUIO 3apsia JICKTPOHA Ha UX
KOJIMYECTBO, TO €CTh:

q=Ne 3)

3apsii 2neKTpoHa € (BepHee MoayJb 3apsaa) pased 1,6:-10-19 Ku. [Toacrasum (3) B (2), Torna:
[=Ne/t

[TonyuyenHoe BbIpakeHue nojctaBuM B (1), Torna:



j=Ne/St
j=6- 10'8-1,6-107%°/1,2-107%-0,4=2-10 A/M*=2 A/MmMm?
OtBeT: 2 A/MM>.

22.

[ R | Hano: U=18B R1=1,60m R2=40M R3=60M R4=120m naiitu R,I1,12,13,14
[ R |

pCIIICHHE: CMEIIaHHas
uenb 1/R234=1/R2+1/R3+1/R4=1/4+1/6+1/12=6/12 R234=20M R=R1+R234=1,6+2=3,60M 1o
3akony oma [=U/R=18/3,6=5A 1=I1 =1234=5A gactb 234 coctout n3 3 dacrtei, kak 1:2:3,1o 1 gacTp

paBHa 0,8A 12=0,8A 13=1,6A 14=2,4A

23.

SAC=2B

R=4.8Owm

r+R=0JIC/I

r=3/C/1-R=2/0.4-48=0,20m

U=RI1=4,8x0,4=192B

24,

MarHuTHbIN OTOK, MPOHU3BIBAIONINK BCe N BUTKOB COJIEHOUAA, MOKHO PACCUUTATD 10

dopmyne ®=BXxSxN, HO MO yCJIOBHUIO OH HaM JIaH (C y4ETOM KOJIMYECTBA

BUTKOB), TOTJIa YHEPTUSI MArHUTHOTO MOJISI KaTYIIIKH:

W=0xi/2=2,3x103x7,5/2=8.6x107 JTx

25. 149
[=EJC/(R+1)=120/(3+21)=5 A

Urer=rxI=3x5=15 B

26.

L=35mM'E=3,5-10-3TH; vl =60 I';; v2 =240 I'm; v3 =480 I'1y;
XL1-?7XL2-?XL3-7
XL1=2nvlIL=2-3,14-60-3,5-10-2~ 13,2 Om;

XL2=2nv2L =2 -3,14 - 240 - 3,5-10-2 = 52,8 Owm;
XL3=2nv3L=2-3,14-480-3,5-10-2 = 105,6 Om.

27.

Anbda-pacnan:

4X = 474V 4He



bera-pacnan;:

X = 7Y Lie

Pewenne:

1) 23 Th = 4He 2°Ra

2) fa R = gAcl e

3) 89 Ac= §PTh e

4) 5 Th= 3He G Ra

[TomyyeHHOE BemecTBO: M30TON paaus 224

28.

L=35Mu=3,510-3TH; vl =60 I'm; v2=240I'1; v3 =480 I'ns;
XL1-?7XL2-?XL3-7?
XL1=2avlL=2-3,14-60-3,5-10-2 = 13,2 Owm;
XL2 =2nv2L. =2 - 3,14 - 240 - 3,5-10-2 = 52,8 Om;
XL3 =2av3L=2-3,14 - 480 - 3,5-10-2 = 105,6 Om.
29
c=3x10% m/c
C=2,6 np=2.6x10"12 @
L=0,012 M['5=0.012x10" T'n
A - IJIMHA BOJIHBI
CobcTBeHHas yacToTa KOHTypa onpenaensercsa popmynoit Tomcona:
v=1/2nV(LC))
A=c/v=cx(2nV(LC)) =3x10%x2mx (0.012x1073x2.6x1072) =10.5288 m =10.5 m
Pe3onancHas yacroTa koyie0aTeIbHOr0 KOHTYpa 150
f=1/2nVLC = 1/2aV2,6x10 "12x0,012x10 > = 1/21%5,6x 10" = 3x107 I'ny
A=3x10%3x10"=10 m
30.
I=EAC/(R+1)=120/(3+21)=5 A
Uren=rxI=3x5=15 B
31.
MarHuTHbIM OTOK, IPOHU3BIBAIOIINN BCE N BUTKOB COJICHOU/1A, MOKHO PACCUUTATH 110
dopmyrne ®=BxSxN, HO MO yCJIOBHIO OH HaM JIaH (C y4ETOM KOJIMYECTBA

BI/ITKOB), TOoraa SHEPTuAA MAarHuTHOTO ITOJI KaTyIIKH:



W=Dxi/2=2,3x103x7,5/2=8.6x1073 JIx

Ortser 8.6x107 Ik

32.

MarHuTHbIM OTOK, MPOHU3BIBAIONMIMK BCE N BUTKOB COJIEHOW 1A, MOYKHO PAaCCUUTATh MO
dbopmynie ®=BXSXN, HO MO yCJIOBHUIO OH HaM JIaH (C Y4ETOM KOJIUYECTBA

BI/ITKOB), TOoraa SHEPITruAA MAarHuTHOTO ITOJI KaTyIIKH:

W=D0xi/2=2,3x103%7,5/2=8.6x10" JIx



JINCT M3MEHEeHHNI U TONOJHEHUH K KOMILJIEKTY KOHTPOJbHO-0LICHOYHBIX CPEACTB

Jononnenus u wm3meHeHus k komiuiekty KOC Ha y4eOHBIA TOJ IO

UCLUILINHE

B xommiexkt KOC BHeceHbI clieAy0Ie N3MEHECHHUS:

Jononnenuss m usmeHeHuss B komiuiekte KOC o6cyxnensl Ha 3aceganuu LK

« » 20 r. (mpoToKoa Ne ).

[Ipencenarens 1K / /
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