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1. [logcHuTeEe/IbHAA 3alIMCKa

1.1. KomrmutekT ¢onmoB orneHouHbIX cpeactB (POC) npeaHasHadeH JUisl MPOBEPKU PE3YIIBTATOB
OCBOEHHUA yaeOHOH NMUCHUTIINHEI OV/].11 OU3UKA, BXOJSIIEN B COCTaB
00111€00pa30BaTEIIbHBIX TUCIUIUIH.

KoMIiekT (OHIOB OIIGHOYHBIX CPEACTB BKJIIOYAET KOHTPOJBHBIC MAaTEpHUAbl JUIS
MPOBEJICHUS BXOJHOTO, TEKYIIErO0 M MPOMEXKYTOYHOTO KOHTPOJSI TO Y4eOHOH IUCIHUILINHE
«®Du3nka» B hopmMe HHIUBUIYATHHOTO KOHTPOJIS 3HAHUM

1.2. KommuiekT OHI0B OIIEHOYHBIX CPEACTB pa3paboTaH Ha OCHOBAHUU MOJIOKEHUH:

1) denepanbHOro rocyaapcTBEHHOT0 obpasoBaresbHOro crangapra/aanee ®I'OC/ cpennero
o0miero 00pa3oBaHMA, TMPEIBSIBIIEMOTO K CTPYKTYpE, COJCPKAHHIO U PE3yJIbTaTOB
OCBOCHHS yUeOHOU MucCMILIHHBI «Du3nkar

2) mpumepnoit OOIl,  omoOpeHHO pemieHHeM (eaepalbHOr0  y4eOHO-METOANYECKOro
o0bemHeHns 1o 00nieMy oOpasoBanuio (mpoTokoa ot 28 uroHs 2016 1. Ne 2/16-3)

3) paboueii mporpaMmbl y4eOHOM TUCIUTUTUHBI «DU3NKaY»

1.3. KoMruiekT OHIOB OIIEHOYHBIX CPEJICTB BBOJUTCA B AeWcTBUE ¢ lceHTsOps 2024r.

2. Pe3y.]'leaTLI O0CBOCHUSA yqeﬁﬂoﬁ AUCHUIIJIMHBI, MOJIC/KAIIIUE IIPOBEPKE

2.1 3naHus U yMeHus, NOJJIe;KaIHe NPOBepKe

B pesynpraTe arrtectamuu mo y4eOHOW JUCIUIUIMHE OCYIIECTBIISIETCS KOMILJIEKCHAs
MPOBEPKA CICAYIONIMX YMEHUHN U 3HAHUH, a TaKKe JUHAMUKa (POPMHUPOBAHUS DJIEMEHTOB OOIINX
KOMIIETEHIINN:



Kox n HaumenoBanue
(popMupyemMbIX KOMIIETEHIIM A

Pazpen/Tema

THI OLeHOYHBIX
MepPONpUATHH

OK 01. BeiGupats criocoobt
peuieHus 3aaa4y
npodeccnoHaTbLHOM
JEATEIILHOCTH IPUMEHUTEIBHOK
pa3IUYHBIM KOHTEKCTaM

Pazpgem 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temur 3.1., 3.2., 3.3,
3.4., 3.5.

Paznen 4. Tems1 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temsr 6.1., 6.2.
Pazpen 7. Temnr 7.1., 7.2.

OK 02. Ucnonp30BaTh
COBPEMEHHBIC CPE/CTBA ITOUCKA,
aHaJIM3a U UHTEPIPETALNH
nHpopManuu, u
MH(pOPMAIMOHHBIC TEXHOJIOTHH
JUUIA BBIITOJIHEHHS 3a1a4
npodecCuoHAIBHON
IEeITEIbHOCTU

Pazgen 1. Temer 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3,
3.4, 3.5.

Paznen 4. Teme1 4.1., 4.2.
Pazgen 5. Temsr 5.1., 5.2., 5.3.
Paznen 6. Temsr 6.1., 6.2.
Paznen 7. Temnr 7.1., 7.2.

OK 03. ILitanupoBats u
pealn30BBIBATH COOCTBEHHOE
npodeccuoHanbHOe U
JMYHOCTHOE Pa3BHUTHE,
MPEINPUHIMATETHCKYIO
JeSITeTbHOCTD B
npodeccruonanbHoil chepe,
WCTIOJIB30BATh 3HAHUS IO
(rHaHCOBOM I'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYyalUsX

Pazpgen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.,
3.4., 3.5.

Pazgen 7. Temnr 7.1., 7.2.

OK 04. O¢dpexTruBHO
B3aMMOJICHICTBOBATh U PabOTATh
B KOJIJICKTHBE U KOMaH/IC

Pazgen 1. Temnr 1.1., 1.2, 1.3
Pazgenm 2. Temer 2.1.,2.2., 2.3.
Paznen 3. Temsr 3.1., 3.2., 3.3.,
3.4., 3.5.

Paznen 4. Temu1 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Paznen 6. Temn! 6.1., 6.2.
Pasgen 7. Temsr 7.1., 7.2.

OK 05. OcymecTBasTh yCTHYIO
UITMCbMEHHYIO KOMMYHHUKAIINIO
Ha rOCYIapCTBEHHOM SI3bIKE
Poccuiickoit denepanyu ¢
y4eToM ocoOeHHOCTeN
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

Pazpgen 1. Temer 1.1., 1.2, 1.3
Paznen 2. Temur 2.1.,2.2., 2.3.
Pasnmen 3. Temsr 3.1., 3.2., 3.3,
3.4., 3.5.

Paznen 4. Temu1 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Paznen 6. Temn! 6.1., 6.2.
Pazpen 7. Temnr 7.1., 7.2.

OK 06. IlposBiaThH
IpaXxIaHCKO-MaTPUOTUUYECKYIO

Pazpgen 1. Temer 1.1., 1.2, 1.3
Pazgenm 2. Temsr 2.1.,2.2., 2.3.

- YCTHBIM OIIPOC;
-(ppoHTaNBHBIIONPOC;
-OIIEHKAa KOHTPOJIbHBIX
pabor;

-Ha0JII0ICHHE 32 XOJI0M
BBITTOJTHEHHS
1ab0paTOpHBIX PaboT;
-OIICHKA BBIMOJIHEHUS
1abopaTopHBIX paboT;
-OIIeHKa MPAKTUYECKUX
pabot pemenuns
Ka4eCTBEHHBIX,
pacyeTHBIX,
npogeccuoHaIbHO
OpPUEHTHUPOBAHHBIX
3a/1a4);

-OIICHKA TECTOBBIX
3aJaHuM;
-HalOJII0JICHHE 32 XO10M
BBITTOJTHEHHS
WHWBHyaTbHBIX
MIPOEKTOB U OIIEHKA
BBITTOJTHEHHBIX
MIPOEKTOB;

-9K3aMEeH
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MO3UIINIO, IEMOHCTPUPOBATH
OCO3HAHHOE ITOBEJICHHE Ha
OCHOBC Tpal[I/ILII/IOHHBIX
00111€4eI0BEUECKUX [ICHHOCTEH,
B TOM YUCJIIE C YYETOM
FapMOHI/I?;aI_[I/II/I
MCKHAIITMOHAJIBbHBIX U
Me)i(peJII/IFI/IO3HBIX OTHOIHGHI/If/’I,
HpI/IMeHHTL CTaHI[apTBI
AQHTUKOPPYIIIHOHHOTO
[TOBEICHHUS

Pazgen 3., Temnr 3.1., 3.2., 3.3,
3.4.,3.5.

Pazgen 4., Temn1 4.1., 4.2.
Paznen 7. Temsr 7.1., 7.2.

OK 07. CoxnelicTBOBaTHL
COXPAHEHHUIO OKPYXKAIOIIeH
Cpelbl, pecypcocOepekeHH IO,
MIPUMEHSTh 3HaHUSI 00
W3MEHEHUHU KIIUMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
MPOM3BOJICTBA, Y3 (HEKTUBHO
JIEMCTBOBAThH B YPE3BbIYANHBIX
CUTYAaIHSIX

Pazpgen 1. Temer 1.1., 1.2, 1.3
Pazgen 2. Temer 2.1.,2.2., 2.3.
Pazpen 3. Temnr 3.1., 3.2, 3.3.,
3.4., 3.5.

Paznen 4. Teme1 4.1.,4.2.
Pazgen 6. Temsr 6.1., 6.2.
Pazpen 7. Temnr 7.1., 7.2.




3. KoMI1eKT KOHTPOJIbHO-U3MEPUTE/IbHbIX MAaTEPHUAJIOB AJIS1 OLL€HKH
OCBOEHUS Y4eOHOM AUCIUILIUHbI

3.1 OueHo4YHbIe MATEPHUAJIBI IJISI BXOJAHOT0 KOHTPOJIA

®opMa KOHTPOJISA: KOHTPOJIbHAs paboTa

Yc10BUS BbITIOJTHEHUSI 32/IaHUS:
MecTo BBITIOTHEHUS 3aaHUS . YueOHbll KaOuHem
MakcumanbHOE BpeMsl BBIIIOIHEHUS 3a1aHust: 60 mun
TekcT 3a1aHusA: 3aJaHUSA KOHTPOJILHON padoThI

PexomeHnaanum no nepeBoy nepBUYHBIX 0aJIOB B OTMETKH 110
NATHOAJILHOU IIKAJIE

MakcumanbHOE YUCIIO OaJJIOB, KOTOPOE MOXHO IMOJYYUThH 32 MPaBUIBLHOE
BBITIOJIHEHHUE BXOJIHOM KOHTPOJIbHOM paboThl, cocTaBisier 10 0aamoB (1 Oamn 3a
Ka)XJ10€ MPABWJIHHO BBINIOJHEHHOE 3a]aHUE)

OTMeTKa 10 NATHOAIBHOM IlepBuuHbIe 0AJLIBI
HIKaJje
«2» 0-4
«3» 5—17
«» 8-9
«5» 10

KourpoJuabHas padora

1. Ha pucynke mokazaHa MeH3ypKa C JKHJIKOCTBHIO. BwiOepuTe mMpaBHUIBHOE
YTBEPIKJICHHUE.

1) Llena nenenus MEH3ypKu paBHA 2 MIL.

2) O0BeM KUAKOCTH B MEH3YPKE OOJBITIE 25 M.

3) Llena nenenust MeH3ypku paBHa 0,5 mul. —26
4) Mensypka — mpubdop sl u3MepeHus oobema -
ra3000pa3HBIX TEIL. —24
—22
2. Ha cTone naxoastcs Tpu Opycka OIMHAKOBBIX pa3MepoB U Macchl. Kakoit u3
HUX OKa3bIBAET Ha CTOJI MEHBLIEE TABJICHUE?
1) 1.



2) 2.

3) 3. ;

4) bpycku OKa3bIBAIOT

OJIMHAKOBOE JIaBJICHHE.
3. YcraHOBUTE COOTBETCTBUE MEXIY (GU3UICCKUMU MOHATUSIMHU U IPUMEPaMHU.
K kax10#1 mo3uIy MepBOro CToa01a MOJ0EpUTE COOTBETCTBYIONIYIO MO3UIUIO U3
BTOPOTO CTOJIOIIAa W 3amuIIuTe B TaOMuIly BbIOpaHHBIE MUEGPHI  MOJ
COOTBETCTBYIOIIUMHU OYKBaMH.

GU3SNYECKHUE ITOHSTHUS I[TPUMEPBI

A) pusndeckas BeTuynuHa 1) Teruonepenaya

2) paboTa CHIIBI

3) KOHBEKIIHS

4) maHOMETp

5) MuTUMETp

3anmuimTe B OTBET IUQPHI, PACIIOIOKUB UX B MOPSJIKE, COOTBETCTBYIOIIEM

b) enununa guznueckoil BeTUYUHbI
B) npubop st uamepenus pusndeckoi
BEJTUYUHBI

OykBam
A b B
4.,  Ha pucyHKe TpeICTaBJICHBI TpapUKd 3aBUCHUMOCTH KOOPIWHATHI X OT

BPEMEHH t TSI UETBIPEX TeEIN, ABMXKYIIUXCA BAOJIb ocu Ox.

Hcnonb3yst pPUCYHOK, BBIOEPUTE W3 MPEAJIOKEHHOTO TNEPEYHs JiBa BEPHBIX
YTBEPKIACHUS. YKAXKUTE UX HOMEPA.

1) Touka B cooTBeTcTBYET BeTpeue Tei 2 u 3. ik ’

/
2) B Touke b HampaBieHHE CKOpOCTH Teja 2 A B/ 3

HN3MCHHIIOCH HA IIPOTUBOIIOJIOKHOC. /
0 7 5 e

3) Teno 2 nBUXKETCS PABHOYCKOPEHHO.

4) Teno 3 IBIXKETCS PABHOMEPHO MPSIMOJIHHEHHO.

5) B HauanpHBII MOMEHT BpeMeHH Tena 2 u 4



HMCJIM OJJMHAKOBBIC KOOPAWHATHI.

5.  Ha mnokosmeecs Teno, Haxonfmieecs Ha TJAAKOW TOPU3OHTAIBHON
IUIOCKOCTH, B MOMEHT BpeMeHH t =0 HauMHaIoT 1eHCTBOBATh ABE TOPU3OHTAIbHBIC
cuibl (cM. puc.). Onpenenure, Kak MOCiae TOr0 U3MEHAIOTCS CO BPEMEHEM MO1YJIb
CKOPOCTH TeJla ¥ MOJYJIb YCKOPEHHs Tea.

7777 77 77 >
»

A
V ;JI

JI1s KaX10¥ BEJTMUUHBI ONPEICIIUTE COOTBETCTBYIOIIHH XapaKTep W3MCHEHHS:
1) yBenmuuBaeTCs

2) yMEHbIIIaeTCs

3) HEe U3MEHSETCS

3anumure B TaOMUIy BBIOpaHHBIE LUQPHI AT KaxaA0H (PU3NUECKON BEIUYHUHBI.
[{udps! B OTBETE MOTYT MOBTOPATHCA.

Moaynbs CKOpoCTH Monynbs ycKopeHus

6. Jlan rpaduk 3aBUCUMOCTH TMPOEKIIMU CKOPOCTU Teia OT BpemeHu. Kakoi
y4acTOK rpauka COOTBETCTBYET pABHOMEPHOMY JIBUKEHHUIO Tesa?

OA
Ab
bEB
BI'

v, M/cA
40
30 A
20 ' .

10 Y

~owbdpE

Of 1 2 3 4 §5.64¢



1. YcTaHoBUTE COOTBETCTBHE Mexay (popmynamu s pacuéra (PpU3MUECKHX
BEJIMYMH U Ha3BaHUSIMU dTUX Beau4uH. B opmynax ucnonb30BaHbl 0003HAUCHHUS:
M — Macca Teja; U — CKOPOCTh Tena; a— yckopeHue Tena. K xaxaoil mo3unuu
NEepBOro cToilua moadepuTe COOTBETCTBYIOIIYIO MO3UIIMIO BTOPOTO CTOJONA U
3aMUIINATE B TAOJIHILY BEIOpaHHbBIE UMPHI 1O COOTBETCTBYIOIIUMU OyKBaMH.

OOPMVIIA OUBNYECKAS BEJIMUNHA
A)mu 1) paboTa cuIbI
B) ma 2) MOyJIb MMITYJIbCA TeJla

3) MOAYJIb PAaBHOICHCTBYIOIICH CHIIBI
4) naBieHue

8. Ha pucyHke mnpeacraBieH rpauk 3aBUCUMOCTH KOOPAMHATHI Tejla OT
BPEMEHH.

X, CMA
20

20
AMIUTUTYIa U IEPUOJT KOJICOaHUI paBHBI:
1)20cm; 4 ¢ 2)0,2M;6¢ 3)0,2m; 8¢ 4)20 cMm; 12 c.

Q. VYcraHnoBuTe cooTBeTcTBUE (Jlormyeckyro mapy). K kaxmoil crpoke,
OTMEUEHHOU OyKBOM, moadepute GpopmMmyiny, 0003HaUYeHHYIO ITUppoil. 3anuImTe B
Ta0IMILy BEIOpaHHBIE U(PHI 10 COOTBETCTBYIOIIUMU OYKBAMH.

A) 3akon I'yka 1.GmM/r?
b) 3aKoH BCEMUPHOTO TATOTCHUS 2. Bllsina
B) Bropoii 3akon HetoTona 3. k4l
I') Cuna Amriepa 4. U/R

5. ma
A b B r

Mg ?
10.  CkoJbKO HEMTPOHOB COJICPAKUT PO U30TOMA MarHus 12° g

1) 25 2) 12 3) 37 4) 13.
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OTBETbI

1 2 3 4 5 6 7 8
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3.2 OueHo4YHBbIE CpeacTBa AJIsl TEKYLIEero KOHTPOJIs

Pazgen 1. Mexanuka ¢ 3JieMEHTAMHU TEOPUH OTHOCUTEIbLHOCTH.

®opMa KOHTPOJIS: KOHTPOJIbHAS padoTa

Yca10Bus BHINOJTHEHUS 32/IaHUA:

MecTo BBITIOTHEHUS 3aaHUS : YUeOHbIl KAOuHem
MakcumManbHOE BpeMsl BBIIOIHEHUsI 3a1anust: 60 mun
Texct 3aaHus: 3aJaHUS KOHTPOJIBHOM paboThI

KonTpoJsbHnasi pabora mo teme «MexaHuka»
Bapuanm 1
Yacrs 1

A-1 JIBa aBTOMOOWMJIS ABMOXKYTCS TIO MPSIMOM TIOpOTe B OJJHOM HAIIPaBJICHUU: OJUH CO CKOPOCTHIO
50 xM/4, a Apyroit — co ckopocThio 70km/4. [Tpu s3TOM OHUI

1. Commxarorcal. Y pansrorcs
2. 3.He U3MEHSIOT PACCTOSIHHE JIPYT OT JIpyra 4.MOTYT COJIMKATHCS, @ MOTYT YAQIATHCS

A-2 Ha pucynke | mpencraBieH rpaduk 3aBHCHUMOCTH IMyTH S OT BpPEMEHH t.OmperenuTe
MHTEpBaJI BPEMEHH, KOI'J1a BEJIOCUIIEAUCT JIBUTAJICSI CO CKOPOCTBIO 5 M/C.

1. or5cmo7c¢ 2.or3cnoS5c 3.or lcmo3c4.or0 molc

A-3 ABTOMOGHIIB, TPOTasCh C MECTa, ABMKETCS ¢ yckopeHmeM 3 m/c’. Uepes 4 ¢ CKOPOCTbH
aBTOMOOWIS OyeT

11



1. 12wm/c 2.0,75 m/c 3. 48 m/c4. 6 m/c
A-4 KoopauHara Tena MEHSETCs ¢ TEYCHHEeM BpEeMEHU corjacHo (opmyne x=5-3t , rme Bce
BennuuHBl BhIpakeHbl B CH. Uemy paBHa KoopawHATa 3TOTrO Tejla 4yepe3 Sc IMocie Hadaja
JIBHKEHUSA?

1. -15m 2.-10m 3. 10m 4. 15m

A-5 Teno ymasio ¢ HEKOTOpOW BBICOTHI U IPH yaape O 3eMiI0 uMeno ckopoctb 40 m/c. YUemy
paBHO BpeMs najeHus?

1. 0.25¢ 2.4c 3.40c 4.400c

A-6 ABTOoMOOMITE Maccoit SO0KT, pa3roHsSICh C MECTa PABHOYCKOPEHHO, TIOCTHT CKOpocTu 20M/c
3a 10c,. PaBHOaEliCTBYIOIIAs BCEX CUJI, IEHCTBYIOIIAs HA aBTOMOOWIIb, paBHA

1. 0,5xkH 2.1kH 3.2xH 4.4 xH

A-7 Ilox neiictBuem cuibl 3H npyxuHa yuinHunach Ha 4 cM. Uemy paBeH MOJYJIb CHJIbL, O]
JEHCTBUEM KOTOPOH yJUIMHEHHE 3TOU IIPYKUHBI COCTaBUT 6¢cM?

1. 35H 2.4H 3.45H 4.5 H
Yacts 2
B-1 C uenmoxBwxkHO#M Joaku Maccor 50 Kr Ha Oeper HpbIrHYJI Mainbyuk maccod 40 kr co
CKOpOCTBIO 1M/C, HampaBlIeHHOW ToOpuU30HTaIbHO. Kakyro CcKopocTs mpHoOpena Joaka

OTHOCHUTEIIbHO Oepera?

B-2 Bpycok maccoit M=300r coenuuén ¢ 6pyckom maccoid m=200r HUTHIO, IEPEKHUHYTOH Yepe3
650k. YeMy paBeH MOJyJb yCKOpeHHs Opycka Maccoit 200r?

B-3 I'py3 maccoit 100r cBo6o1HO Tagaet ¢ BeICOTH 10M. Ompenennre KHHETHYSCKYIO SHEPTHIO
rpy3a Ha BBICOTE OM.

Bapuanm 2
Yacrs 1

A-1 Ha pucynke 1 mpexacraBineH rpaduk 3aBHCHUMOCTH NYTH S OT BpPEMEHHU t.OImpelenuTe
WHTEpBaJl BPEMEHH, KOT1a BEJIOCUIIEAUCT HE IBUTAJICH .

1. Or0molc 2.012cmo3c 3.0t 3¢ 1o 5c 4.0t 5c u nanee
A-2 CxopocTh TyJIM TIpW BBUIETE M3 CTBoJa mmcroiera paBHa 250 m/c./lmmaa crBoma 0.1wm.
Onpenenure NpPUMEPHO YCKOPEHWE IyJIM BHYTPU CTBOJA, €CIM CYUTATh €€ JIBUJKEHUE
PaBHOYCKOPEHHBIM.

1. 312 xm/c? 2. 114 km/c? 3.1248 xm/c? 4.100 xm/c?

12



A-3 3aBUCHMMOCTh MYTH OT BpPEMEHH U1 MPSIMOJIMHEHHO JABHXKYIIETOCS Tella MMEET BUJ
S(t)=2t+3t? , rie Bce BenmuuHb BEIpakens! B CH. YckopeHue Tena paBHO

1. 1 m/c?2.2 m/c? 3. 3 M/c?4.6 m/c?

A-4 ABTOMOOWJIb IBMKETCS MO 3aKPYIVICHHUIO JOPOTH paanycoM 20M C IEHTPOCTPEMUTEIbLHBIM
yckopenueM 5 m/c2. CKopocTh aBTOMOOWIIS paBHA

1. 12,5 m/c. 2. 10 m/c 3. 5w/c. 4. 4 m/c.

A-5 Kocmuuecknii KopaGib JABIKETCS BOKPYT 3eMIIHM IO KPYroBoii opoute pammycom 2*107 .
Ero ckopocts paBHa

1. 4,5 xm/c2. 6,3 M/c. 3.8 m/c. 4. 11 m/c.

A-6 Teno nBuxercs mo mnpsmoi. [lox neiictBuem mnocrostHHOW cuibl SH wmmynbe Tena
yMeHbIIHIICS OT 25 Kr M/c 10 15 kr m/c. st aToro norpedoBaioch

1. 1c2c3cdc

A-7 CriopTcMeH MOJHAJ LITAHTy Maccoi 75 KI Ha BbICOTY 2M. MOTEHIMAJIbHASL SHEPIUs ITAaHTU
IIPY 3TOM U3MEHMJIACh HA

1. 1501%300dx15001x37,5dx
Yacts 2

B-1 Ha crosiBIieM Ha TOpU30HTAIBHOM JIbAY canu Maccoil 200Kr ¢ pa3z0era 3ampbIrHYJ YeJIOBEK
maccoit 50 xr. Ckopoctb canell mocie npebkka crana 0.8 m/c. Kakoil 6pi1a cCKOpOCTh uenoBeka
JI0 KacaHUs C CaHSIMH.

B-2 I'py3 maccoit 100r csob6oano magaer ¢ BeicoThl 10M ¢ . OmnpenenuTe NOTEHIMATIbHYIO
SHEPrHIOo Tpy3a B TOT MOMEHT BPEMEHH, KOTJja €ro CKOPOCTh paBHa SM/C.

B-3 Bpycok maccoit M=300r coenuuén ¢ rpy3oM m=200r HHUTHIO, IEPEKHUHYTOW Yepe3 OJIOK.
Bbpycok ckomb3uT 6e3 TpeHHsl M0 TOPU30HTAITHHON MOBEPXHOCTH. UeMy paBHA CHIa HATSKEHHS
HUTH?

Paznea 2. Moaexkyasipuas pusuka. Tepmoaunamuka
dopMa KOHTPOJISI:KOHTPOJIbHAs padoTa

YciaoBus BbINOJHEHUSA 321aHUSA:

MecTo BbINOTHEHUS 3a]]aHus: Y4eOHbIH KaOUHET
MakcumanbHOe BpeMsl BBITIOJTHEHUS 3a0aHusi: 60 MuH.
TekcT 3amanust: 3ajaHUsT KOHTPOJIBLHOM pabOTHI

1 BapuaHt
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Al. «PaccTosiHEE MKy COCETHUMH YaCTHUIIAMU BEIIeCTBA MaJIO (OHU MPAKTHUYECKH
COIPHUKACAIOTCA)». ITO YTBEPIKICHUE COOTBETCTBYET MOJICITH

1) TOBKO TBEPABIX TEN2) TOJBKO KHUJIKOCTEN
3) TBepaBIX TEI U KUIKOCTEH4) ra30B, )KUJAKOCTEH U TBEPBIX TEJ

A2. IIpu HEU3MEHHON KOHLEHTPALMU YaCTUI] UI€aIbHOIO I'a3a CPEAHss KUHETHYECKas SHEprus
TEIUIOBOIO ABMKEHMS €r0 MOJIEKYJI yBenuuuiaachk B 3 pasa. Ilpu sTom naBineHue rasa

1) ymenbmmioch B 3 pa3a2) yBeIu4miIoch B 3 pasza
3) yBenuumiiocs B 9 paz4) He U3BMEHWIOCH

A3. Uemy paBHa Cpe/IHSS KHHETHUECKAs SHEPTUS XA0TUYECKOTO IMOCTYIATEIbHOTO IBUXKCHUS
MOJIEKYJI UJeaIbHOTO Tra3a npu temieparype 27 °C?

1)6,2 - 102 x2) 4,1 - 102 JTx3) 2,8 - 1072t JTx4) 0,6 - 102 Tk

A4. Kaxoii u3 rpagukoB, U300pa’k€HHBIX HA PUCYHKE, COOTBETCTBYET IIPOLIECCY, IPOBEICHHOMY
MIPU TIOCTOSIHHOM TemIieparype raza?
p, klla

1) A2) B3) B4)T 2

0 1 2V, M

AS. IIpu ogHOM U TOM ke TEMIIEPATYPE HACBILIEHHBIN NIap B 3aKPBITOM COCYJE OTIIMYAETCS OT
HEHACBILICHHOT'O I1apa B TAKOM K€ COCYAE

1) naBneHneM2) CKOPOCTHIO ABMKEHUS MOJIEKYIT
3) cpenHeil sHepruel XaoTH4EeCKOro ABMKEHN4) OTCYTCTBUEM MPUMECH TOCTOPOHHUX T'a30B

Bl. Ha PUCYHKC ITOKa3aH Fpa(bI/II( HU3MCHCHU NABJICHUA UACAILBHOTO Ir'a3a IpH €ro paClinpCHUU.

4
p, 10°1]a , Kakoe KOJIHM4ecTBO ra3000pa3Horo BemecTsa (B MOISX)
60 : COJIEP’KUTCS B 3TOM COCYJE, €CIIN TemnepaTrypa rasa pasia 300 K?

OtBer OKPYTJIUTC OO0 LEJIOTO YHrcJIia.
40

20

SR R S
0 0,2 04 06V, m

B2. B cocyne Hen3smeHHOTO 00beMa Hax0AUJIaCh MTPU KOMHATHOM TEMIIEpaType CMECh IBYX
nacaJlbHbIX I'a30B, I10 2 MOJIIb KaxXKaoro. HOJIOBI/IHy COACPKUMOI'0 COCYya BBIMTYCTHUIIN, a4 3aTCM
00aBUIIM B COCY[T 2 MOJIb IepBoro ra3za. Kak n3MeHUIUCh B pe3ynbTare napuuaibHble JaBJICHUs
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ra3oB U UX CyMMapHOE JaBJICHHUE, €CIIU TEMIIepaTypa ra30oB B COCY/Ie MOAIePKUBAIACh
nocTostHHOM? K Ka)K10i MO3HUIIMK MEPBOTO CTOIOIA MOAOEPUTE HYKHYIO ITO3HUITUI0 BTOPOTO.

duzndyeckre BeIIMYNHBI

A) nmapruanbHO€E JaBlieHHue epBOro ra3a
b) napuuansHOe AaBiieHHEe BTOPOTO rasa
B) naBnenue rasa B cocyne

WX n3mMeHeHue
1) yBenuumiioch2) yMEHbIINIOCH3) HE U3MEHUIIOCh

C1. TTopmrens momtaaso 10 cM? MokeT 6e3 TpeHHs MepeMelaThesl B BEPTUKAIBHOM
UIMHIPUYECKOM COCyie, 00eCceunBas Mpu 3TOM €ro repMeTudHocTh. Cocy ¢ mopuiHeMm, 3a-
MIOJTHEHHBIN Ta30M, TIOKOUTCS Ha TIOJY HEMOBKHOTO TU(Ta mpu atMocheproM aasiienuun 100
k[la, mpu 3TOM paccTosiHUE OT HUXKHETO Kpasi MopIiHs A0 aHa cocyna 20 cm. Korna mudt noener
BBEPX C YCKOPEHHEM PaBHBIM 4 M/c?, TIOpIIeHs cMecTHTCs Ha 2,5 cM. KakoBa Macca mopiss,
€CJIM U3MECHECHHE TEMIIEPaTyphl MOKHO HE YIHTHIBATH?

2 BapuaHT

Al. «PaccTosiHUE MEXly COCEIHUMH YaCTUIIAMU BELIECTBA B CPEAHEM BO MHOT'O pa3 MPEBBILIACT
pa3Mepbl CaMHUX YaCTHID. DTO YTBEPXKIEHUE COOTBETCTBYET

1) TONBKO MOJENIN CTPOEHUS ra30B

2) TOJILKO MOJIENH CTPOEHUS KHUIAKOCTEN

3) MozenH CTPOEHUS T'a30B U KUAKOCTEH

4) Mozienu CTPOEHUS Ta30B, KUAKOCTEH U TBEPABIX Tell

A2. ITpy HEeM3MEHHON KOHILEHTPAUU MOJIEKYJ UACAIBHOTO ra3a CpeAaHsisi KHHETHYeCKas
BHepFI/ISI TCIIJIOBOI'O ABMXKCHUSA €TI0 MOJ'IeKy.]'I N3MCHUJIACh B 4 pa3a. KaK N3MCHUJIIOCH HpI/I 3TOM
JaBJIcHUeE Ta3a?

1) B 16 pa32) B 2 paza3) B 4 paza4) He uzmenmioch

A3. [Ipu kakoil TemriepaType CpeIHssl KHHETHYECKas SJHEPTUsl MOCTYNATEIbHOTO IBUKEHUS
MONEKyI ra3a paBHa 6,21 - 1072 JTx?

1) 27 °C2) 45 °C3) 300 °C4) 573 °C

A4. Ha pucyHke moka3aHbl TpadUKH 4YETHIPEX MPOIIECCOB U3MEHEHUS COCTOSIHHS HI€aTbHOTO
ra3a. MI30X0opHbIM HarpeBaHUEM SBIISIETCS MPOIIECC
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X
1o
B A
0 v

1) A2) B3) C4) D

AS. IIpu 01HOM U TOM ke TEMIIEPATyPe HACBIEHHBIN BOJSHON I1ap B 3aKPBITOM COCY/E
OTJIMYAETCSA OT HEHACBILEHHOTO Iapa

1) KoHIIEHTpaIueil MOJIEKY

2) cpeiHEeN CKOPOCThIO Xa0OTUUECKOT'O ABHXKEHUS MOJIEKYII
3) cpenHel SHeprueil XaoTHYECKOTO JBMIKESHUS

4) OTCYTCTBUEM MPUMECH TTOCTOPOHHHX T'a30B

B1. JIra cocyna, Hanonnennsle Bo3ayxom nof nasinenuem 800 kIla u 600 klla, umerotr 00bemMbl
3 mu 5 1 cooTBeTcTBeHHO. COCY/BI COEMHSIOT TPYOKOH, 00bEMOM KOTOPOH MOKHO IMPEHEOpEUb
10 CPaBHEHUIO C 00beMaMu cocyAoB. Haliute ycTaHoBUBIIIEECS B COCYIax JaBlICHUE.
TemmnepaTypa NoCTOSIHHA.

B2. YcranoBuTe COOTBETCTBHE MEX 1Y Ha3BaHUEM (DPU3UUECKOM BETMYUHBI U (HOPMYJIIOH, 1O
KOTOPOH €€ MOKHO OIIPEIETIUTb.

Hassanue

A) xonuuectBo BemlectBab) Macca MonekynbiB) yrcno Monexysn
dopmyna

1) m/V2) v - Na3) m/Na4) m/M5) N/V

C1. Iopmens mnomaapio 10 cM? Maccoif 5 KT MOKeT 0e3 TPEHHUS IEPEMEILATHCS B
BEPTUKAIBHOM HUJIUHIPUIECKOM COCY e, 00ecTieunBasi IpH 3TOM €ro repMeTudHOCTh. Cocyn ¢
MOPIITHEM, 3alOJTHEHHBII ra30M, MOKOUTCS Ha MOy HEMOABIKHOTO J(Ta TpH aTMOCHEPHOM
nasienuu 100 klla, mpu 3TOM paccTOsSIHHE OT HM>KHETO Kpasi MOPIIHS 10 AHa cocyaa 20 cm.
Kakum cranet 310 paccTosiHue, Koraa JU(T MmoeIeT BHU3 C YCKOPEHHEM PaBHBIM 3 m/c??
N3MeHeHue TeMneparypsl ra3a HE YUYUThIBATD.

Pasnen 3. OCHOBBI 3J1eKTPOAUHAMUKH

@dopMa KOHTPOJISA: KOHTPOJIbHAs paboTa

Yc/10BUS BHITIOJTHEHUSI 3a/1aHUS:

MecTo BBINOIHEHUS 3a/1aHus: yUeOHbIN KaOMHET
16



MakcumaibHOE BpeMsl BBITTOJIHEHUS 3aaHus: 45 MUH.
TexcT 3aganus: 3a1aHUs. KOHTPOJIBHON pabOThI

1 BapuaHT

Al. Kyna HanpaBieH BEKTOp MarHUTHOW MHIYKIMHU: T10JIS B TOUKE A, HaxoJs1Ielcsa Ha ocu
Kpyrosoro Toka? (CM. puCyHOK.)

1) BipaBo2) BiieBo3) K HaM4) OT HAC

A2. 3apspKkeHHas yacTULA JIBUXKETCS B MATHUTHOM I10J1€ CO CKOPOCTHhIO V. (CM. pUCYHOK,
TOYKaMM YKa3aHO HalpaBJCHUE JUHUI MarHUTHOW MHAYKLMHU K yuTaTemo.) B kakom
HAIpPaBJICHUU OTKJIOHUTCS YacTuua’?

e e e ®
1) BipaBo
2) B1IE€BO . . . .
3) k Ham %)
4) ot Hac ® ® ev ©

A3. [IpoBOJHUK HAXOAUTCSA B OAHOPOJHOM MarHUTHOM noJje ¢ uaaykuuen 1 Tn. [{nuna
npoBoanuka 0,1 M. Kakoii TOK HaJlo MPOIYCTUTH 10 MPOBOJIHUKY, YTOOBI OH BBITAJIKUBAJICS U3
3TOrO 1oJIA ¢ cwioit 2,5 H? Yromn Mexny NpoBOJHUKOM C TOKOM ¥ BEKTOPOM MAarHUTHOM
MHIyKIuu paseH 30°.

1) 5 A2) 28 A3) 50 Ad) 12 A

A4. Korpaa sxopem 3aMBIKaIOT MOJTI0CA AYTO00pa3HOro MarHuTa, CTpeika ralbBaHOMETpa
otkioHsiercs. (Cm. pucyHok.) [Touemy 310 mpourcxoaut?

TS

1) MarHuTHOE 1OJIE MOPOXKIAET IIEKTPUUECKUN TOK

2) npu 3aMBIKAHUHU TOJIFOCOB MarHUTa MEHSIETCS] UHYKIUSI MarHUTHOTO T1OJIsI, YTO IPUBOJUT K
BO3HMKHOBEHHIO MHAYKIIMOHHOTO TOKA

3) Korja sSIKOpeM 3aMbIKaIOT T0JIF0CA MAarHUTA, MAarHUTHOE T10JI€ YCUJIMBAETCS U IEUCTBYET C
OoJIbIIIeH CUJION Ha CTPEJIKY ralbBaHOMETPA

4) nenb 3aMbIKaeTcs, U Te4eT TOK
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AS. B onHOpoaHOE MarHuTHoOE noJje ¢ uHaykuueit 7 Ti B BakyyMe Bi€TaeT NbUIMHKA, HECyIas
3apsin 0,1 Kit, co ckopoctrio 800 m/c u mox yriom 30° K HaNpaBICHHUIO JIMHUN MarHUTHOM
uHAyKIuU. Onpenenure cuily, 1eHCTBYIOILYIO Ha MBUIMHKY CO CTOPOHBI MAarHUTHOT'O MOJIS.

1) 560 H2) 16 800 H3) 2800 H4) 280 H

B1l. Karymka quamerpom 20 cM, umeroniast 50 BUTKOB, HAXOAUTCS B IEPEMEHHOM MarHUTHOM
nosie. Haliiure ckopocTh MU3BMEHEHHS MHIYKIIMH T0JI B TOT MOMEHT, Korjaa D1C unaykuuu,
B0o30yxmaemas B ooMoTke, paBHa 100 B.

C1l. YkpemieHHYIO Ha KOHIIE KOPOMBICTIAa BECOB HEOOMbIYI0 Katymky K, numeromnryro 200
BUTKOB, IOMECTHJIM B 3a30p MEX Ay nomocamu Maraura. (Cm. pucynok.) ITnomans
TIOTIEPEYHOro ceueHus Karymku S = 1 cm?, amuHa mieda OA4 xopomsicia | = 30 cv. B
OTCYTCTBHE TOKa BEChl ypaBHOBEIIeHBI. Eciiu uepe3 KaTymiky IponycTUTh TOK, TO JIJIs
BOCCTAHOBJIEHMSI pAaBHOBECHS PUJETCSI U3MEHUTD I'Py3 Ha yaiie BecoB Ha Am = 60 mr. Haiigure
WHIYKIIMIO MAarHUTHOTO TIOJISI TIPU CUJIE TOKa B Karymike | = 22 MA.

N z
A

0
Esj

2 BapuaHT

Al. Kyna HanpaBiieHa cuia, 1eHCTBYIOIasi Ha IPOBOJHHUK C TOKOM B MarHUTHOM 1oJie? (Cu.
PHUCYHOK.) B

1) BrpaBo2) BieBo3) k Ham4) OT Hac

VV&V

I'y
A2. B olHOpOAHOE MarHUTHOE MOJI€ BJIETAIOT MPOTOH M HEUTpaabHasg MoJiekya. bynyt nu
HCKPUBIATHCS TPACKTOPUH YACTHIL?

1) TpaeKTOpHM YaCTHUI] UCKPUBIIATHCS HE OYAYT

2) mpoToHa — OyJIeT, HEUTPATBLHOU MOJIEKYJIBI — HET

3) HeHTpaIbHOI MOJIEKYJIbI — OYZAET, MPOTOHAa — HET

4) TpaeKTOpUH YacTULl OyIyT UCKPHUBIISATHCS, HO B Pa3HbIE CTOPOHBI

A3. [IpoBogHuK yIMHOM 1,5 MC TOKOM 8 A NepneHIuKYJIIpeH BEKTOPY UHIYKIIUU OJHOPOIHOTO
MarHuTHOTO T0JIs1, MOAYJIb KoToporo paseH 0,4 Tn. Haiinure paboty cui Amiiepa, KoTopas
ObLJIa COBEPIIICHA MTPU NIEPEMEIICHIH MPOoBOAHNKA Ha 0,25 M 10 HaNpaBJIEHUIO TCUCTBUS CUITHI.

1) 1,2 JIx2) 03) 12 JTk4) 120 T
18



A4. [Tpy KakoM HaIpaBICHUH ABMKEHHSI KOHTYPa B MAarHUTHOM TI0JI€ B TIOCJIETHEM OYIeT
WHIYKITMOHHBIA TOK? (CM. pUCYHOK.)

+ 4+ + + + + +
1) mpu ABMKEHUU B IJIOCKOCTH PUCYHKA BHHU3 U BBEPX TR R U T 3. +
2) Korja KOHTYp ITOBOPAYNBAETCS BOKPYT CTOPOHBI A1 + +5 2o

3) npu ABMKEHUU B HAIIPABJIEHUU OT HAcC
+ + + +

4) npu IBU>KEHUU K HAM
+ + + +
A r

AS. ITsutnHKa ¢ 3apsiioM 2 Kir BjeTaeT B Bakyyme B OJJHOPOJIHOE il ol el
+

MArHATHOE IOJIe CO CKOpocThio 500 M/c epnenaukynsapao sy + + + + +  +
MarHMTHON MHIYKIMHU. BennurHa MarHUTHON MHAYKIUU MarHuTHoro nosst 6 Ti. Onpenenure
CUILYy, AEMCTBYIOLYIO HA IIBUIMHKY CO CTOPOHBI MArHUTHOT'O TOJIA.

1) 03) 120 H2) 6 kH4) 60 H

B1. Kycok nmpoBoaa JIMHOM 2 M CKJIa/IbIBAIOT ABOE U €r0 KOHIIbI 3aMbIKAIOT. 3aTE€M IPOBOJL
pacTAruBaoT B KBAJpaT TaK, YTO IJIOCKOCTh KBaJpaTa MepleHANKYIsIpHa BEKTOPY UHIYKLIUN
MarHuTHOTO Tonst 3emmn B3 = 2 - 10 Ti. Kakoe KOMMYECTBO 2/IeKTpUUECTBa IPOIMIET Yepes
KOHTYp, €ci ero conpoTtusienue 1 Om?

C1. B ueHTpe JIMHHOTO COJICHOUA, Ha KKIBIH METpP JUIMHBI KOTOPOTO MIPUXOAUTCS N BUTKOB,
HAXOJMTCS KaTyIika, cocTosmias u3 N BUTKOB mornepeqHoro ceueHnus S. (CM. pHCYHOK.)
Karymika ykpenieHa Ha OJHOM KOHIIE KOPOMBICIIA BECOB, KOTOPBIE B OTCYTCTBHE TOKa
HaXOJATCS B paBHOBecHH. Korjia gepes cuctemMy MmpoIycKaroT TOK, TO JIJIsl YPAaBHOBEIITH BAHHS
BECOB Ha MPaBOE IMJIEU0 KOPOMBICIIA JOOABISIOT Tpy3 Maccoit M. [[nuHa mpaBoro mieda
kopombicia |. OnpenenuTe CHITy TOKa B CUCTEME, €CITH KaTyIIKa U COJICHOM]T COSTUHEHBI
MIOCJIEIOBATENBHO.

oo
¢
¢
[soceecerossosoceess

Pasnen 4. KosieOanus 1 BOJTHBI

PdopmMa KOHTPOJISI: KOHTPOJIbHasi padoTa
YciaoBus BbITOJHEHHUS 321aHUS:

MecTo BBINOTHEHUS 3a]aHus: Y4eOHbIH KaOUHET
MaxkcumanbHOE BpeMsl BBIIIOJIHEHUS 3aaHus:4SMUH.
TexcT 3aganus: 3a1aHUs. KOHTPOJIbHOM pabOThI

1 Bapuanr.
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1. Hanumure ypaBHeHUE rapMOHMYECKHX KoJiebaHui, ecnu yactora pasHa 0,5 ', a ammutyzaa
kosebanuit 80 cMm.

2.Yckopenue cBoboanoro nanenus Ha Jlyne 1,6 m/c? . Kakoii 1IMHBI T0IKEH OBITH
MaTeMaTUYeCKH MasiTHUK, 4TOOBI IEPHO/T €ro Kojebanuii Obu1 paBeH 4,9 ¢?

3. Paccrosnue mexay Ommkaiiimumu rpedHsivu BosiH 10m. KakoBa yactoTa yiapoB BOJH O
KOPITyC, €CJIM CKOPOCTh BOJIH 3 M/C ?

4. Haiitu nepuo/1 ¥ 4acToTy KojieOaHHUI B KOHTYpE, €CIH eMKOCTh KOH/IEHCATOPa COCTABIISET
747x 10° @, a WHIYKTUBHOCTH Katymku 10, 41 x 10 “4TH.

5. ITouemy B METPO paIMONPUEMHUK YMOJIKAET?

2 BapHMaHT

1. lano ypaBHeHHE TapMOHUYECKOro Konebanus: X = 0,4 cosSnt . Onpenenure aMIUIUTYIy U
Mepuo.T KOJeOaHMi.

2. IlpyxuHa nox AeWCTBUEM MPUKPEIUIEHHOTO TPy3a Maccoil 5 Kr coepiumia 45 koiebanui 3a
MUHYTY. HaliTh ’KecTKOCTh MPYKHUHBIL.

3. Omnpenenute CKOPOCTh 3BYKa B BOJIE, €CIIM M3BECTHO, YTO UCTOYHHUK KOJIEOJIETCS C IEPHOIOM
0,002 ¢, u npu 3TOM U3ITy4aeTcs BOJIHA C JJIMHOMU 2,9 M.

4.0mpenennTe MHAYKTUBHOCTD KaTYIIKH KOJIE0aTeIbHOTO KOHTYpPa, €CIIH €eMKOCTh
KOHJIeHcaTopa cocTaisieT 5 MKD, a mepuoy konedbanuii 0,001 c?

5. Ilpu KaKoM IBM>KEHUM — YCKOPEHHOM UM PABHOMEPHOM - JIEKTPUYECKUH 3apsi]l MOKET
U3ITy4aTh SJIEKTPOMArHUTHYIO BOJIHY?

Pazgea 5. Onruka

dopMa KOHTPOJISI: TECT

YcaoBus BbINOJHEHUS 321aAHUS:

MecTo BBIOTHEHUS 3a/]aHus: YIeOHbINH KaOUHET
MakcuManbHOE BpeMsl BBITIOJTHEHUS 3aaHus: 45 MUH.
TekcT 3ajaHusl: TPAKTUYECKOTO 3aHATHUS

1 BapuaHT

Al. JIyd cBeTa majiaeT Ha IJIOCKOE 3€PKai0. YTOJI OTPaKEHUsI paBeH 24°. YToa Mexay
NaIAI0IIAM JIY9OM U 3€pPKaJIOM

1) 12°2) 102°3) 24°4) 66°

A2. Ecnu paccTosiHe OT IUIOCKOTO 3€pKajia 10 npeameta paBHo 10 cMm, TO paccTossHUE OT 3TOrO
mpeaMeTa J10 ero U300pakeHus B 3epKajie paBHO

1) 5 cm2) 10 em3) 20 cm4) 30 cm

A3. Ecnu npeaMer HaXOAUTCS OT COOMpArOIEi IMH3bI Ha PACCTOSIHUU, PAaBHOM JIBOWHOMY
(hOKYCHOMY PacCTOSIHUIO, TO €T0 N300pakeHne Oyer

20



[ 1 A o I ] ]
3F 2F F F 2F 3F

1) nelicTBUTENbHBIM, IEPEBEPHYTHIM U YBEIUUYEHHBIM

2) NeNCTBUTEIbHBIM, IPSIMBIM U YBEIHMUYCHHBIM

3) MHUMBIM, IEPEBEPHYTHIM U YMEHBIIEHHBIM

4) nefiCTBUTENBHBIM, IEPEBEPHYTHIM, PABHBIM 110 pa3Mepy MPEAMETY

A4. Kakoe onTuyeckoe siBJieHuEe 00BACHSIET PaayKHYI0 OKPACKY KPbUIbEB CTPEKO3bI?

1) Hucnepcusn2) qudpakuusald) Uarepdepennusd) [onspuzarus

AS.B OCHOBY CHCHH&HBHOﬁ TCOPUHU OTHOCHUTCIIBHOCTH OBLIH ITOJIOKEHBI

1) 3KCTIEPUMEHTHI, 10Ka3bIBAIOLINE HE3aBUCUMOCTh CKOPOCTH CBETA OT CKOPOCTHU JABHXKEHMS
MCTOYHUKA U PUEMHHUKA CBETA

2) 3KCTIIEPUMEHTBI IO U3MEPEHUI0 CKOPOCTH CBETA B BOJIE

3) npeacTaBieHUs O TOM, YTO CBET SBJISETCS KojieOaHHEM HEBUIUMOTo 3¢dupa

4) runore3sl 0 B3aMMOCBS3M MAacChl U SHEPTUH, SHEPTUN U UMITYJIbCa

B1. K motosiky KOMHaTBI BBICOTOM 4 M IIpUKpeIUIeHa JIOMUHECLIEHTHAs JlaMmna JUIMHOH 2 M. Ha
BBICOTE 2 M OT I10JIa TapajuIeIbHO MY PAcIOJI0KEH KPYIJIbIi HENPO3payHblid JUCK AUaMETPOM 2
M. LleHTp laMnbl ¥ LIEHTP AMCKA JIeXkaT Ha OAHOH BepTukanu. Haliaure MakcuManbHoe
paccTosiHuE MEXy KpalHUMHU TOYKAaMU IIOJYyTEHU Ha MOIYy.

B2. PaccTtosiHue OT mpeaMeTa 10 dKpaHa, TJIe MojlydaeTcs YeTkoe n300paxeHue npeamera, 4 M.
N300paxkenus B 3 pa3a Oosbliie camoro npeamMeta. Haitnute gpokycHoe paccTosiHUE JIMH3BIL.

C1. B aHo Botoéma rimyouHoM 2 M BOMTA cBasi, Ha 50 cM BeICTYyMaroIIas U3 Bojsl. Haitnure
JUIMHY T€HU CBaM HA JTHE BOJOEMa, €CIIM yroJ najienus jgyden 30°, mokaszaTelsb NpeaoMIICHHs
BoAsl 1,33.

2 BapuaHT

Al. JIyu cBeTa najaeT Ha IJIOCKOE 3€pKajo. YToJl OTpakeHus paBeH 12°. Yron mexny
NaJA0IIHM JIY4OM U 3€pKajioM

1) 12°2) 88°3) 24°4) 78°

A2. N300pakeHneM HCTOYHUKA CBETa S B 3epKayie M sBJISETCS TOYKa
21



1)1 2)2 3)3 4)4

o™

A3. Eciiu mpeiMeT HaXOAUTCsl OT COOMpPArOIeH JIMH3bI HAa PACCTOSIHHH OOJIBIIE TBOMHOTO
(OKYCHOTO pacCTOsIHUS, TO €0 U300pakeHue Oyner

3F 2F F F 2F 3F

1) nefcTBUTENBHBIM, NEPEBEPHYTHIM U YBEITMUEHHBIM
2) neCTBUTEIBHBIM, IPSIMBIM U YBEITMYEHHBIM

3) MHUMBIM, IEPEBEPHYTHIM U YMEHBIIEHHBIM

4) necTBUTENbHBIM, IEPEBEPHYTHIM M YMEHBILIEHHBIM

A4. B kaxoil IIBET OKpallleHa BEpXHss 1yra paayru’?

1) ®uonerossiit2) Cunniid) KpacHsiii4) OpaHxeBblit

AS. [Ins xakux Qu3ndecKux sBJIeHUi ObUT cOpMYyIUPOBAH MPUHIUIT OTHOCUTEIBHOCTH
lNanunes?

1) Tonbko 11 MEXaHUYECKUX SIBJICHUN

2) s MeXaHUYEeCKUX U TEIIOBBIX

3) Jlns MEXaHUYECKUX, TETUIOBBIX U 3JIEKTPOMArHUTHBIX SIBJICHUI
4) ns mo0bIX GprU3nYecKUX SBICHUN

B1. K norosiky koMHaThl BEICOTON 4 M IPUKPETIIEHO CBETALIEECS TAaHHO — JIaMIIa B BUE
KBaJipaTa co CTOpoHoM 2 M. Ha BeicoTe 2 M OT 1oj1a mapajuiesIbHO €My PacIoiOkKEH HETPO-
3pa4yHbIil KBaJparT co cTOpoHOU 2 M. LleHTp maHHO 1 LIEHTp KBapara JeKaT Ha OJHOU
BepTHKanu. Haliaure cyMMapHyo IJIomaab TEHU U TIOJYyTEHU Ha MOIYy.
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B2. C moMomnipio coduparomiei JTUH3bI MOJIYYCHO YBEIUYCHHOE B 5 pa3 U300pakeHHUE MpeIMeTa.
Pacctosnue ot npeamera a0 3kpana 3 M. Onpenenure ONTHYECKYIO CHITY JIMH3HI.

C1. Ha guo Bogoéma, HaIOJIHEHHOIO BOAOM 10 BBICOTHI 10 ¢M, MOMEIIEH TOUECUHBIH HCTOYHHUK
cBera. Ha moBepXHOCTH BOIBI IJ1aBaET KPyTJiias HEMPO3pavyHas IUIACTUHKA TAKUM 00pa3oM, 4To
€€ LEHTP HaXOAUTCS HaJ UCTOYHUKOM cBeTa. Kakoil HauMeHbIIUN painycC JOJKHA UMETh
MJIACTUHKA, YTOOBI HM OJIUH JIYd HE MOT BBIMTH M3 BObI? AOCOIIOTHBIN IMOKa3aTelb
npenaomiieHus Boasl 1,33.

Paznen 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
DopmMa KOHTPOJISA: TECT

YciaoBus BbINOJHEHHS 3aJaHNUA.

MecTo BBITIOTHEHUS 3aaHus: Y4eOHbINH KaOMHET
MakcumanabHOE BpeMsl BBITIOJIHEHUS 3aaHus: 45 MUH.

Tect no Teme «CrnenuajbHAsA TEOPUSI OTHOCUTEIbHOCTH
Bapuanr 1.
Buumanue: V— ckopocmo men (vacmuy,)

1. KTo u3 HIKE YKa3aHHBIX YUYEHBIX SIBJISETCS CO3aTeleM ClelnaibHON Teopuu
otHocurenbHocTH (CTO)?

a) Apnollen3uac6) Anp0ept MaiikeabCoH

¢) Anpbept OiHITeNH 1) [xelimc Makcsenn

2. B kakux equHUIIAX U3MeEpseTCs SHeprus nokos tena (dactuibl) B CU?
a) JIx 6) Jx/xr ¢) Jx/M3n) kr M /¢

3. Vkaxute popmyny DHHIITEHHA:
iy

a) E=mp v?6) E = cm?) E= 7 1) E = mc?

4. Kakast u3 4acTHUIl HE UMEET MacChl IIOKOS?
a) 2JeKTPOH 0) (GOTOH C) HEHTPOH JT) TPOTOH

5. Teno (kocmuueckuit kopabib) ABMKETCS co ckopocTbio 0,95 c. IIpu 3TOM ero mpoaoibHbIe
pa3Mepsl. ..
a) YBEITMUMBAIOTCS 0) YMEHBIIAIOTCS C) HE U3MEHSIOTCS

6. Kocmuueckuit kopabis aBuxkeTcst co ckopocThio 0,87 c. [Ipu aTom ero macca, macca
KOCMOHABTOB, Macca MPOIyKTOB MUTaHUs yBeTU4YHBaeTcs B 2 paza. Kak usmeHUTCs BpeMs
MCIIOJIb30BaHUs 3araca MUTaHus Uil KOCMOHABTOB?

a) yBeIMUHUTCS B 2 pa3a 0) yMeHbIIUTCS B 2 pa3a

C) HE M3MEHHUTCSI 1) YBEIIMUUTCA B £ paza

7. Ilpu HarpeBaHuHU TEJ X Macca. ..
a) yBeTMYMBAETCs 0) YMEHBIIACTCS C) HE U3MEHSAETCS
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8. HacTwuia, ucnymieHHasi 13 KOCMHYECKOTO KOpaois, IBUKETCS CO CKOPOCTHIO V1.
OTHOCHUTENIbHO Kopabiia. CKOpocTh KOCMUYECKOTro Kopadis v. Yemy paBHA CKOPOCTb YaCTHIIBI V2

OTHOCUTEINIbHO 3eMin? v 1 Vi OJM3KH K CKOPOCTH CBETA.
v, +¥ v, +¥
vV

v
a)VZ:V1+V6)V2:.‘E;w-C)VZ:l*‘C—_ﬂ)Vz:l -

9. CkoJibkO BpeMeHHM CBEeT uzet ot 3emiu 1o [lnyrona? Paccrosuue ot 3emiu o [lnyrona 5,9
MIIpI. KM. OTBET OKPYTJIUTE JI0 LEIBIX
a) 20 ¢ 6) 2000 c ¢) 2*10% ¢ 1) 2*10° ¢

10. Yemy paBHa Macca Teia, ABHKYyILerocs co ckopoctoto 0,8 ¢. Macca nokosierocs tena 6 Kr.
a) 10 xr 6) 6 kr ¢) 4,8 kr 1) 3,6 KT

11. Temy Kakoif Macchl COOTBETCTBYET YHeprHs mokos 9*10 JIx?
a)lr6)10rc)100r n) 1 xr

12. * Bo cKOJIBKO pa3 YBEIMUMBAETCS Macca YaCTHUIIbl IPU JBUKEHUU O cKopocThio 0,99 c?
[MonckassiBaro: 0,992 = 0,98, F72=0,14. OtBer OKPYTJIUTE JIO TECATHIX

a)1,40)1,7¢)23 1) 7,1¢e) 71

13* C xako¥ CKOPOCTBIO JIOJDKHA JISTETh paKkeTa, 9ToObI BpeMs B HEl 3aMeIsioch B 3 paza?
a) 2,77%108 m/c 6) 2,8%108 m/c ¢) 2,83*108 m/c) 2,89%10% m/c ¢) 2,96*%108 m/c

Bapmuanr 2.
Buumanue: V — ckopocmo men (vacmuy,)

1. B kakoMm roay Oblia co3/laHa crieliMaibHasi TEOPHsI OTHOCUTEIbHOCTHU?
a) 1875 6) 1905 ¢) 1955 1) 1975

2. B xakux eJMHHLAX U3MEePSETCs] UMITYJIbC Tela (4acTULlb)?
a) Jlx/m 6) JIx / xr¢) kr M/ ¢ 1) kr M / ¢?

3. Ykaxute popMyny pensiTUBUCTCKON Macchl:
i

a)mzﬁG)mZmoEc)mZﬁn)m=moﬁ

4. Yemy paBHA CKOPOCTh CBETa B BakyyMme?
a) 300 000 m/c 6) 300 000 km/4 ¢) 300 000 km/c 1) 3*108 xkm/c

5. Teno wix YacTulla IBHKETCS CO CKOPOCThBIO, OU3KOI K CKOpPOCTH CBCTA. HpI/I 9TOM €€ Macca
OTHOCHUTCIIBHO HECITOJABHUXHOI'O Ha6n1011aTen$1. ..
a) YBCINYHUBACTCA 6) YMCHBIIACTCA C) HC U3MCHACTCA

6. KocMuueckuii kopabib 1BUKETCs cO ckopocThio 0,5 ¢ oTHOocuTenbHO 3emuu. 13
KOCMHMYECKOI'0 KOpabJIsi HCITyCKAeTCsl CBETOBOW CUTHAN B HAIPABJICHUU JIBUKEHUS KOPaOJIs.
YeMy paBHa CKOPOCTh CBETOBOI'O CUTHAJIa OTHOCUTEIBHO 3emMin?

a)0,5c6)cc)1,5¢cm)c 4
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7. B kocMudeckoM KopabJie, TBHKYIIIEMCSI CO CKOPOCThIO, OJTM3KOIM K CKOPOCTH CBETa BPEMSI. ..
a) et OpicTpee 0) UIeT MeICHHEE
¢) Ha 3emiie 1 KOCMHYECKOM Kopabiie BpeMsi UIET OJMHAKOBO.

8. Ecnu snemeHTapHas 4acTuIla JBHXKETCS] CO CKOPOCTBIO CBETA, TO ...
a) Macca MOKOsI YaCTHIIbl paBHA HYIIIO

0) yactuia 00JaJaeT IEKTPUUECKUM 3apsI0M

C) Ha YACTHILy JICHCTBYET IPaBUTAIIMOHHOE TTOJIE 3eMITH

J) YaCTHIIA HE MOKET pacragaThCsi HA COCTABHBIE YaCTH

9. Cxonbpko BpeMeHH cBeT uaeT oT 3emuin 10 Mepkypus? Paccrosinue ot 3emin 10 Mepkypus
58 MIIH KM.
a) 0,02 ¢ ©6) 100 ¢ ¢) 200 ¢ 1) 1000 ¢

10. Jynmna nokosimerocst ctepxxus 10 M. Uemy Oyzer paBHa ero JUIMHA MPH JTBUKEHUHU CO
ckopoctbio 0,6 c?
a)6M0)8Mmc)l0OmMpm) 16 m

11. HaitguTe sHEpruto mokos 3JeKTPOHa.
a) 8,1*10™ Tk 6) 8,1*1071° Tk ¢) 2,7*10° JIx 1) 2,7*102? Ik

12* C kocMHuuecKkoro Kopadsisi, yaaistomerocs ot 3emin co ckopoctbio 0,75 ¢, ctapTyer pakera
B HAIPaBIIEHUU JBIKEHUs Kopadist. CKopocTh pakeTsl oTHOcuTeNnbHO 3emin 0,96 c. Kakosa
CKOPOCTb PaKeThl OTHOCUTEIBHO KOpalJs?

a)0,75¢6)cc)0,8cm)0,85¢ce)0,96c¢

13* Pakera nBuxercst co ckopocThio 0,968 c. Bo ckoibKko pa3 oTiindaercst BpeMsi, U3MEPEHHOE B
pakere, OT BpEMEHHU, U3MEPEHHOI0 10 HEMIOABUKHBIM yacam?
a) 5 pa3 0) 4 pazac) 3 paza 1) 2 pazae) 1,5 paza

Paznen 7. KBantoBas ¢pusuka

dopmMa KOHTPOJIS: KOHTPOJIbHAA padoTa

Ycii0BUs BBINOJHEHUSA 3a1AHUA:

MecTo BBINOIHEHUS 3a/1aHus: yueOHbIN KaOMHET

MakcuManbHO€E BpeMsi BBITIOJIHEHUS 3a1aHus: 45 MUH.

TekcT 3amanusi: TEKCT KOHTPOIBHON pabOThI

1 BapuanT

1. Karox ¢orodneMenTa 001y4aeTcs CBETOM C AIMHOM BoMHEI A = 3,5 x 1077 m. Kakas sueprus
nepenana poTodIEKTPOHAM, €ClM B 1enH (oTodieMenTa nmpoTek 3apsan Q =2 x 10712 Ku?
[Mocrosinnas [narka h = 6,62 x 10734/Ikec, Benmnunna 3apsaa >aexTpona |e| = 1,6 x 1071 Ku,
ckopocTh cBera ¢ =3 x 108 m/c.

2. Kakoil MmakcuManbHbIi 3apsa Q MokeT ObITh HAKOIJIEH HAa KOHAEHcATope eMKOCcThio Co = 2 X
107" @, oxHa U3 OOKIAZOK KOTOPOTO OOIydaeTcs CBETOM C JUIMHOM BOJHBI A = 5 % 1077 m?
Pa6ora BhIxozma dnekTpoHa cocrasiasger A = 3 x 107" J[xk, nocrosunas Ilnanka h = 6,62 x
10734]I:kec, Benmuuna 3apsa snekrpona |e| = 1,6 x 107! Ku, ckopocts cBera ¢ = 3 x 108 m/c.

3. Ha meramnuueckyro IUIACTUHKY CKBO3b CETKY, MapajuleibHYIO IJIACTUHKE, MaJaeT CBET C
nnuHoM BoJHBL A = 0,4 MkM. DOTOTOK MNpeKpamaeTcs MNPy 3aACP>KUBAOIIEH Pa3HOCTH
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NOTEHLMANIOB Mexay muiactTuHkod u cerkod U = 0,95 B. Onpenenuts KpacHyr TpaHMILY
porosddekra (MaKCUMAIBHYIO JUIMHY BOJHBI Amax). [TocTosinnas [Lianka h = 6,62 x 10734 1Ikec,
BEJIMYMHA 3apsaza dinekTpona |e| = 1,6 x 107!° Kur, ckopocts ceta ¢ = 3 x 108 m/c.

2BapuaHT

1. Atom Bomopoza ucmycTua GoToH ¢ auHOM BouHbl 4,86 X 107 M. Ha ckonbKO M3MeHMIACH
SHEPrus 3JIEKTPOHA B aTome?
2. I1;10CcKMii aTFOMIUHHUEBBIH 3JIEKTPOJT OCBEIIACTCS YIABTPA(PHOIETOBBIM CBETOM C JTMHOM BOJIHBI
L =830 x 10°® m. Ha xakoe MakCHMalbHOE PACCTOSHHUE OT IOBEPXHOCTH DJIEKTPOAA MOKET
YIAIATHCS (POTORIEKTPOH, €CIIM BHE DJIEKTPO/Ia UMEETCS 33 KUBAIOIIEE IEKTPHUECKOE T0JIe
HamnpsbkeHHocTd E = 7,5 B/em? Kpacnas rpanuna gorosddexra mis amoMUHNS COOTBETCTBYET
JUIMHE BOJHBI Ao = 33,2 X 1078 m.

3. Karon BakyymMHOro ¢orosnemMeHTa 00ay4yaeTcss CBETOBBIM ITyYKOM € JAJIMHON BoJHBI A = 0,5
MKM U MOIIHOCTBI0O W = 1 Br. IIpu 0607bIIKX YCKOPSIOIMIMX HAIPSDKEHUSAX MEXKIY KaToAoM U
aHoZIOM (POTOTOK JOCTHraeT HACHIIEHUS (BCE AJIEKTPOHBI, BBIOMTHIE M3 KaToja B €AUHUILY
BpeMeHH, nocTturaioT anona) ln = 4 MA. Kakoe xonudecTBo n ()OTOHOB MPHUXOIUTCS HA OJWH
SIIEKTPOH, BEIOMBaeMbIi U3 karona? 3apsan siekrpona e = 1,6 x 107!° Ku. ITocrosuunas I[Tnanka
h=6,6 x 10734 Iskec.

Paznen 8. CtpoeHue u 3BOJIIOIUSA BCEJTCHHOM

@dopmMa KOHTPOJISI: 3aIIIMTA COOOIIeHUi

YcaoBus BbINOJIHEHUS 321aAHNS

MecTo BBIOTHEHUS 3a/jaHus: YIeOHbINH KaOUHET
MakcuManbHOE BpeMsl BBITIOJTHEHUS 3aaHus: 45 MUH.

[TpumepHas TemaTuka coOOLICHU:

1. Crpoenne 'anakTuku

2. HoBoe mpencraBneHne o ctpoeHnn BeenenHon
3. OBomronus Beenennon

4. Teopuu 3Bosoruu Beenennoit

5. Teopus DnBuna Xa06na

3.3 Kpurepuu oneHKu

Kpurepun oneHuBanus recra:
OO6yuaromuiics moay4aer OUeHKY «5» npu BbinosHeHu: 95-100 % 3ananuii npaBUIIbHO.
OOyuaromumiics ToJydaeT OIEHKY «4» TpHU BBHITOTHEHUH 75-94 % 3amanuii mpaBUIIBHO.
OO6yuaromuiics moiay4aer oueHKY «3» mpu BbinosHeHu: 60-74 % 3a1aHuil paBUIBHO.
OO6yuaromuiics mojay4aeTr OUEHKY «2» MpU BbIosHeHUH MeHee 60 % 3a1aHuil MpaBUIIbHO

Kputepuu onieHuBanus mMUCbMEHHOH KOHTPOJIbHOI padoThI
Ornenka «5» cTaBUTCS 3a pabOTY, BBIITOJIHEHHYIO TIOJTHOCTHIO0 0€3 OMMOO0K U HEAOUYETOB.
Onenka «4» craBuTcs 3a paboTy, BBIIOJHEHHYIO MTOJIHOCTHIO, HO TIPY HAIWYHM B HEH HE
OoJiee 0THOM HErpyOOi OITMOKK U OJTHOTO HeouéTa, He OoJiee TPEX HEe0UETOB.
OreHka «3» CTaBUTCSA, €CJIM CTYICHT TMPABWJIBHO BHITIOJHUI HE MeHee 2/3 Bcel paboThI
WJIM JIOMYCTHJI He Oojiee OJHOM TpyOol ommMOKH U IBYX HEMOYETOB, HE OoJiee OHOM TpyOoi 1
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OJIHOU HerpyoOoi omuOku, He Ooee TPEX HErpyObIX OMUOOK, OAHOW HErpyOoi OmMMOKH U TPEX
HEJOYETOB, IPU HAIMYUU YETBIPEX-TISITU HELOYETOB.
Onenka «2» CTaBUTCS, €CITU YUCIIO OIIMOOK M HEOUETOB MPEBBICHIIO HOPMY JUIS OLICHKH

«3» WM IPaBUIBHO BBHITIOJIHEHO MeHee 2/3 Bceil paboThl.
[MEPEYEHbB OIIIMBOK
['pyObie ommbOku

1. Hes3nanue omnpeneneHUil OCHOBHBIX NOHSTHUH, 3aKOHOB, IPABUJI, OCHOBHBIX I10JIOKEHUM
TeopHH, (GopMyJ1, OOIIETPUHATHIX CUMBOJIOB 0003HauUeHUs (GU3NYECKUX BEJINYMH, €AMHUL]
U3MEpEHUsl.
Heymenue Bb1IeUTh B OTBETE IIIABHOE.
Heymenue npuMeHsATh 3HAHUS JJIS1 pEIICHUS 33/1a4 U OOBSICHEHUS (PU3HMUECKUX SBICHUH.
Heymenue untats ¥ cTpouTh rpaduKy M MPHHIUITHAIEHBIC CXEMBI.

o~ W

Heymenune mnoaroroButh kK paboTe yCTaHOBKY WM J1aboparopHoe 000pynoBaHHE,
IPOBECTU OIMBIT, HEOOXOAUMBIE PAcuéThl, WM HCIOJIb30BATH MOJYYCHHbIE JAHHBIC IS
BBIBOJIOB.
6. HeOpexxHoe oTHOLIEHHE K TAOOPATOPHOMY 000PYIOBAaHUIO M U3MEPUTEIHHBIM MpUOOpam.
7. Heymenue onpenenuTts NOKa3aHUE U3MEPUTEIBLHOIO IPUOOPA.
8. Hapymenue TpeboBaHuii mpaBmi1 6€30MaCHOTO TPY/Aa IPU BHITOJHEHHH SKCIIEPUMEHTA.
Herpy0Obie ommbku
1. Herounoctu (opMymupoOBOK, ONpEIeNCHH, MOHATHUH, 3aKOHOB, TEOPHi, BHI3BAaHHBIE
HETIOJTHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OIIPENENIIEMOTO MTOHATHS, OIIMOKH, BHI3BaHHBIC
HECOOJIIOZICHUEM YCIIOBHI MPOBECHHUS OIbITA MIIM U3MEPEHHH.
2. OmmbKH B YCIOBHBIX O0O0O3HAUEHUSX Ha MNPUHIMIUAIBHBIX CXeMaxX, HETOYHOCTH
yepTexe, rpagKoB, CXeM.
3. IIpomyck niM HETOYHOE HallMCaHWe HAMMEHOBAHUH eTUHUI (PU3NYECKUX BEJIMUMH.
4. HepauuoHanbHbIN BEIOOP X012 PELICHHUS.
Henouértnr
1. HepanuoHaibHBIC 3alMCH TPU BBIYUCICHHSIX, HEPAIIMOHAIBHBIE PUEMBI B BBHIYMCIICHUH,
npeoOpa30BaHUU U PELICHUHN 3a1a4.
2. Apudmerndeckne OmMMOKH B BBIYHUCICHUSAX, €CIH ITH OMIMOKK TPyOO HE HMCKAKAIOT
PEaIbHOCTh MOJIYYEHHOT'O pe3yJbTaTa.
3. OtaenbHBIE MOTPEIIHOCTH B (POPMYITUPOBKE BOIIPOCA UM OTBETA.
HebpexHoe BbINoIHEHUE 3aMUCeil, YepTexet, cxeM, rpaduKoB.
5. Opdorpaduueckue 1 MyHKTYallMOHHbIE OIIUOKH.

e

Kpurepun oueHuBaHusl JONOJHUTEIHLHOT0 COOOIIEHHS:

OneHka «5» CcTaBUTCA B TOM CJydae, €CJIM CTYJEHT ITOKa3bIBA€T BEPHOE MOHMMaHHUE
(U3UYECKON CYITHOCTH pacCMaTPUBAEMBIX SIBICHHUH M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHH,
JlaeT TOYHOE OIPENECIEHUE U HMCTOJIKOBAHUE OCHOBHBIX INOHSATHI, 3aKOHOB, TEOPHUH, a TaKXKe
MPaBUIbHOE OIpeaeneHrne (U3NYECKUX BEJIWYMH, HMX EIUHHUII W CIIOCOO0B H3MEpEHUs;
MPABUJILHO BBIMIOJIHSAET YEPTEKH, CXEMbl U TpaduKU; CTPOUT OTBET MO COOCTBEHHOMY IIJIaHY,
COIIPOBOXKAAET PacCKa3 HOBBIMH IPUMEPAMU, YMEET IPUMEHUTH 3HAHUS B HOBOM CUTYAlLIMU IIPU
BBINIOJIHEHUH TPAKTUYECKUX 3aJIaHWN; MOYKET YCTAHOBUTBH CBSI3b MEXIY HM3Yy4acMbIM U paHee
M3YYEHHBIM MaTepUajoM Mo Kypcy GU3UKH, a TAaKKE C MaTepHalioM, YCBOEHHBIM IPU U3y4YEeHUHN
JIPYTUX NPEeIMETOB.
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OnenHka «4»- eciu OTBET YUEHHKA YIOBJIETBOPSET OCHOBHBIM TPEOOBAaHUSAM K OTBETY Ha
OIICHKY «5», HO JaH 0e3 WCHOJb30BaHUS COOCTBEHHOrO IUIaHA, HOBBIX MPUMEPOB, 0e3
NpUMEHEHHUs 3HAHWH B HOBOW CHUTyallMH, 0Oe3 HMCIOJIb30BAaHUS CBS3EH C paHee H3yYCHHBIM
MaTepHajJoM U MaTepuajoM, YCBOGHHBIM NPU H3YyYCHHUU APYTHX NPEAMETOB; €CIIM y4alluhcs
JIOITYCTHII OJIHY OIIMOKY WK He 0oJiee ABYX HEAOYETOB U MOKET UX MCIIPABUTH CAMOCTOSITEIILHO
WM ¢ HEOOJIBIIOM MTOMOIIBIO YUUTES.

Onenka «3» CTaBUTCS, €CIU y4alllUWCsS MPAaBHJIBHO MOHUMAaET (PU3NYECKYIO CYIIHOCTh
paccMaTpUBaeMBbIX SIBJICHHM M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/EIbHbIE IPOOEIbl B
YCBOGHHUU BOINPOCOB Kypca (M3HKH, HE MPENSATCTBYIOIIUE JallbHEUIIEMY YCBOCHHIO
OPOTPaMMHOTO MaTephalia; yMEeT MPHUMEHSATh IOJyYeHHbIE 3HAHWUS MPU PEUICHUH MPOCTHIX
3aJa4 C UCIOJIb30BAHUEM TOTOBBIX (DOPMYII, HO 3aTPYAHAETCS NPU PEIICHUH 3a/1a4, TPEOYIOLIX
npeoOpa3oBaHus HEKOTOPBIX (HOPMYII; TOMYCTHJI HE OoJiee OMHOW TpyOOH OIMMOKKM W ABYX
HeouéToB, He Ooiee OHOM TPYOOH M OHOI HEerpy0oii ommoOKH, He Oosee ABYX-TPEX HETPYOBIX
OIIMO0K, OHON HErpyOoii OMUOKU U TPEX HETOUETOB; TOMYCTUII YETHIPE UITH MSATh HEJOUETOB.

OrneHka «2» cTaBUTCS, €CIIU y4allluiicsa He OBIIAJIe)l OCHOBHBIMH 3HAHUSIMHU M YMEHUSIMU B
COOTBETCTBUU C TPEOOBAHUSAMHU MPOTPAMMBI M JOMYCTHJI OOJbINE OMIMOOK M HEIOYETOB, UYeM
HEOOXOUMO IS OLICHKH <«3».

3.4 Kiil04 K KOHTPOJIbHO-U3MEPUTEJILHBIM MaTepHaIaM

Pazgea 1. MexaHuka ¢ 3j1eMEHTAMU TEOPHUU OTHOCHTEIbHOCTH

Bapuanr 1
Howmepa 3anannii OTBET
Al 4
A2 4
A3 1
A4 2
AS 2
A6 2
A7 3
Bl 2M.c
B2 Im.c2
B3 4J1x
Bapwanr 2
Howmepa 3ananuit OTBET
Al 2
A2 1
A3 4
A4 2
AS 1
Ab 2
A7 3
Bl 2M.c
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B2 6.8

B3 2M.C

Pasznea 2. MoaekyaspHas pusuka. TepmoaunamMmuka
OTBeThI HAa KOHTPOJIbHYIO padboTy 1o Teme MonekymsipHas ¢puszuka 10 kacc
1 BapuanT

Al-3

A2-2

A3-1

A4-3

AS5-1

B1. 20 mons

B2. 123

Cl1.5,56 xr

2 BapuaHT

Al-1

A2-3

A3-1

A4-3

AS5-1

B1. 675 klla

B2. 432

Cl.22,22 cm

Pa3znea 3. OCHOBBI 3JIEKTPOAUHAMHUKH
1 BapuaHT

Al-1

A2-1

A3-3

A4-2

AS5-4

B1. 63,7 Tn/c
Cl1.0,4 Tn

2 BapuaHT

Al-3

A2-2

A3-1

A4-2

AS5-2

B1. 5 MmxKn
C1.1=mgl/u0OnNS
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Pa3znea 4. KosieOanusi v BOJIHBI

1 BapuanT

Nel 3anumem ypaBHeHHE rapMOHMUYECKHUX KOJeOaHUH B OOIIEM BUIE

x = A cos (ot+¢). Cornacto yciaouto ¢=0, A=0,8m, o=2m y=2%*3,14*0,5=3,14

Neo 2

13 hopmyist meprona T=2 1 V(1/g) Bepasum mmuny 1=(g*T2)/4n2 Tocie
BBIYHCIICHUN MOTyYuM 1=3Mm.

Otger: |=3Mm

Ne3

dopmyna IIMHBI BOJIHBI A=V/V', 0TKy1a BbIpa3uM 4acToTy V=v/ A, mocie
BbIUKCIeHUHN oyuuM V=0,03 I'n

Otset: V=0,031"11

No 4

dopMyITa Iepro/Ia Konebanuii B aMeKTpoMarHuTHOM KoHType T=2 m\(L*C),
BBIYMCIIUB 10 3TOW popMmyiie momydaeM T= , mo ¢popMyiie 4acTOThI osry4aem V
=1/T=

Otset: V=0,03T"l;, T=c

2 BapuaHT

Nel 3anumem ypaBHEeHHE rapMOHMYECKHUX KOJIeOaHUI B 0OIIIEM BUIE

x = A cos (ott+o). ITo ycrnosuto 3agaun x = 0,4 cosSnt , 3Hauut =0, A=0,4m,
=5,

[To popmyne =2 n/ T Beruncium T=2 n/ ®=0,4c

OtBet: A=0,4Mm, T=0,4c

No 2

13 hopmyas meprona T=2 1 V(m/k) BIpasHM KECTKOCTb IpyxKuHbI k=4 2% m
/T2 Tlocne BbruucaeHui noryunm k=

OtBeT: k=

Ne3

®dopmyna JIHBI BOJIHBI A=0* T, 0TKy1a BeIpa3uM ckopocThb v = A/T, mocine
BBIYMCJICHUH MTOTy4YnM T=c

OtBet: T=c

No 4

dopmyiia nepuoaa KojiebaHU# B AIEKTPOMAarHUTHOM KOHType T=2 mN(L*C),
BBIPA3UM U3 3TOM (GOpMyIIbl MHIYKTUBHOCTh Katymku L = (C*T2)/4n2 , mocne
BBIYMCJICHUH IToaydaeMm L =

Otger: L =

Pa3znen 5. OnTuka

1 BapuanT
1-4
2-3
3-4
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4-2

5-1

6.6 M
7.75 cM
8. 1,09 m
2 BapuaHT
1-4

2-4

3-4

4-3

5-1

6. 36 m?
7. 2,4 nutp
8.11,4 cm

Pazgesn 6. OcHOBBI ClIeIHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

Nel | No2 | Ne3 [ Nod | No5 | Ne6 | Ne7 | Ne8 | Ne9 | NelO | Nell | Nel2 | Nel3
1 C a bi 0 0 C a C C a a I c
BapHaH
T
2 0 c a c a 0 0 a c 0 a a 0
BapHaH
T

Paznen 7.KBantoBas ¢pusuka

1 BapuanT
Nel
Pemennue.
BennuuHa npoTekIero B LENu 3apsija paBHa

Q=lelN,
rae N - YHUCIIO (hOTORIEKTPOHOB.
Orcrona

N = Q/e|.
OHeprusi OJHOIO CBETOBOI'O KBaHTa C JUIMHOW BOJHBI A paBHa hc/A.
CrnenoBarelbHoO, (doTodIeKTpOHAM repesasHa JHEprus Nhc/A.
Torna
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W = Qhe/(Me|).

[Tocne mocTaHOBKY 3HAYCHUN U BBIYUCIIEHHUS, TToJlydaem W =7 X 10712 JIx.
Oteer: W =7 x 10712 k.

Ne2

Pemenue.

CornacHo ypaBHeHMIO DWHINTEHHA 11 PpoTtodddekTa 3Heprusi CBETOBOTO KBAaHTA
pacxojlyeTcsi Ha MpeojojeHue paboThl BbIXOJAa U Ha COOOIIeHUE (DOTOIIEKTPOHY
KUHETUYECKOUN YHEPTUU:

hc/a = A + mv3/2,

OTKYyJla
mv2/2 = hc/a — A.

[Toxunaromue oOiayyaeMylo OOKIAIKy KOHJAEHcaTtopa (HOTOIIEKTPOHBI YHOCST
OTpULIATEIBHBIA  3apsii, B pe3yJbTaTe uYero 9dTa OOKIajgKa 3apsbKaeTcs
noyiokuTeNbHO. Co3/1aBaeMoO€ €10 DJIEKTPUUYECKOE I0JI€ HABOJUT TaKOW K€ IO
BEJIMUMHE OTPUIIATENILHBIN 3apsii Ha Jpyrod oOkiaake. Mexay oOKIaakaMu
BO3HHMKaeT paszHocTh moTeHImanoB U = Q/Co, Tne Q — BenmumumHa 3apsga Ha
KOKIO0M M3 OOKIAIOK. DJIEKTPUYECKOE T0JIe KOHACHCATOpa CTPEMHUTCS BEPHYTh
DIIEKTPOHBI Ha MIOJIOKHUTEITBHO 3apsHKEHHYIO 00OKIaAKY.
Ecnm moreHnuanmpHas SHEPTHsl DSJIEKTPOHOB B OKPECTHOCTH OTPHIIATECIIHEHO
3apsuKeHHOM 0OKiaaky |€|U cTaHeT paBHOM MX HAYaJlbHOW KMHETHYECKOM SHEPTHUH,
TO BCE DJICKTPOHBI, MOKUIAIOIINE 00TydaeMyr0 00KJIaKy, OyAyT BO3BpAIIaThCsl HA
HEee, W 3apAlKa KOHAeHcaTopa TmpekpaTutcs. Takum o0pa3om, ycIoBUE

JOCTHKEHUSI MAaKCUMaJILHOTO HAIPSDKCHUS MEXKTy OOKIaJKaMH HMEET BHI:
mv?/2 = |e|U,

50)0%1

he/d — A = |e]Q/Co.

Otkyna
Q = (Cd/le])(hc/h — A).

[Tocie MOACTAHOBKY 3HaYeHUl 1 BeluncieHus, umeeM Q = 1,2 x 107! K.
Otser: Q=1,2 x 107" Ku1.

Ne3.

Pemenne.
DOTOTOK MPEKpAIIAETCA, KOrJa TMOTCHUUAIbHAS DJHEPrusi JJIEKTPOHOB B
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3aJIeP>KUBAIOLLEM T10JI€ CTAHOBHUTCSI PABHOM KMHETHYECKON SHEPTUH 3JIEKTPOHOB,
NOKUJAIOIINX IUIACTUHKY, T.€.

le]U = mv?/2.

Hcnons3yst ypaBHeHUE ODWHINTEWHA, MOJydyaeM pabOTy BbIXOAa MJid Marepualia
IJTACTUHKMU:
A =hc/k— |e|U.

JlnmHa BOJIHBI  Amax, COOTBETCTBYIOIIAss KpacHOW Tpanuiie (orodddekra,
OIPEICIISICTCS M3 YCIIOBHS, YTO SHEPTUsl KBaHTa paBHA paboTe BhIXO/a!
he/Amax = A.

OOBbeIUHSAS 3aNMCaHHBIE COOTHOLIEHHS, ITOTy4aeM OTBET:
Amax = he/(he/d — |e|U) =5,7 x 107° m.

OTBeT: MakcUMallbHas JJIMHA BOJHBI paBHa 5,7 X 1076 m,
2BapuAaHT

Ne 1.

Pemenne.
IIo teopun bopa mnpu mnepexone >3J€KTpoHa M3 COCTOSIHUSA C 3Heprueil En B
coctosinue ¢ sHeprued Em uznyyaercs (OTOH ¢ s3HEpruei, paBHOM

hV=En_Em=A.

Y4autsiBas, 4To
vV = c¢/A,

IIOJIy4aeM
AE = hc/A.

HOI[CTaBI/IM YU CJICHHBIC 3HAYCHU A

AE = 6,63 x 10734 x 3 x 10%/(4,86 x 1077) = 4,09 x 107"° (JI:x) = 2,56 3B.
OtBet: AE = 2,56 3B.
Ne2

Pemenne.
Oueprus poToHA

Wo = hc/M
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PacxoayeTcia Ha COBCPIICHUC pa6OTBI BbBIXOJa A, OoIpecacirsIeMocC

TPaHULCH
A = hc/ho,

¥ Ha paboTy MPOTHUB 33/ICP>KUBAIOIIIECTO T10JISI, PABHYIO
W = eEl,

riae | — uckomoe paccrosiHue.
hc/h = helko + eElL

Otcrona
| = (/A — 1/0o)hc/(eE).

Pacuer maer 1= 1,5 cm.
Ne3.

Pemenne.
Uucno GpoToHOB, Malal0NIMX HA KaTO B €JMHUIY BPEMEHU

Nohe/h =W,
No = Wi/(he).

Yucno QJICKTPOHOB, BBUICTAIOMIUX B CAMHUIY BPCMCHH,

Ne = I/e.

KonudectBo OTOHOB, MPUXOIAIINXCS HA OJJUH DJICKTPOH,
N = Na/Ne = Wae/(hcl) = 100.

Paznen 8.Ctpoenue u 3Bojonusi BeesieHHoi

IIpuMepHoe cooO1IEeHME:
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Crpoenue u 3BoI01UA BeesieHHOM
Bcenenunas 6CCKOHGLIH3 BO BPEMCHH M IIPOCTPAHCTBE. Kamz[aﬂ 4acTUYKa BCEJIEHHOU MMEET CBOE
Ha4YaJI0 U KOHCI, KaK BO BpPCMCHHU, TaK U B IMPOCTPAHCTBC, HO BCA Bcenennas 6€CKOHC‘IHa nu
B€YHaA, TaK KaK OHa JBJIACTCA BCEYHO C&MOI[BI/I)KYH.[C?ICH MaTepHeﬁ. Bcenennas 310 BCE
CYH_ICCTBYIOH_IQC. OT MCHB‘{aﬁHIHX IIBIJIMHOK W aTOMOB 10 OFpOMHBIX CKOHJICHI/If/'I BeIICCTBaA
3BE3JIHBIX MUPOB M 3BE3/ITHBIX CHUCTCM.

3Be3apl BO BceeneHHoll o0benuMHEHB B THUTAaHTCKUE 3BE3JHbIE CHCTEMbI, Ha3bIBa€MbIE
rajJlakTUKamMH. 3B€3/Hasi CUCTEMa, B COCTaBE KOTOPOH Kak psAIoBasl 3BE€3Ja HaXOAMTCS Halle
Connne, HasbiBaeTcs ['amaktmkoit. Ywcio 3Be3n B ramaktuke mnopsaka 1012 (TpwuinoHa).
MueuHblil yTh CBeTJIasi cepedpucTas mojoca 3Be3/] OMOsIChIBAET BCE HE0O, COCTABIISAS OCHOBHYIO
yacTh Hamel ["anakTuku. Mieunslit myTs Haubosee apok B co3Be3auu CTpenblia, rie HaxoaaTcs
camble MoIlHbIe 0OJsaka 3Be37. HauMeHnee sipok OH B MPOTHBONOJIOXKHOM yacTu Heba. 13 atoro
HETPYJIHO cIeNaTh 3aKJIIOYEHUE, YTO COJIHEUHAas CUCTEMa HaXOOUTCS HE B IieHTpe [ amakTtuku,
KOTOpBIA OT HAac BHUJCH B HampaBieHWu co3pe3aus Crpenbna. Pasmepsr [Namaktuku ObuH
3aMEUeHbI 110 PACIOJIOKEHHUIO 3BE3/], KOTOPhIE BUIHBI HA OONBIINX PACCTOSIHUSIX. DTO 1edenabl
u ropsiune ruranTel. Juamerp [Nanaktuku npumepHo pased 3000 nk ([1apcek (1K) - paccrosHue,
C KOTOPBIM OoJblIasi MOJYyOCh 3€MHOW OpOMUTHI, MEPIEHAUKYISPHAs JIydy 3pEHHs, BUJIHA O]
yriaom B le. 1 Ilapcek = 3,26 cBeroBoro roma = 206265 a.e. = 3*1013 km.) wiu 100000
CBETOBBIX JIET (CBETOBOM IO/ - pPAacCTOSIHUE, MPOIIEHHOE CBETOM B TE€YEHME r0j/ia), HO YETKOH
TPAHUIIBl Y HEE HET, IOTOMY YTO 3BE€3/IHAsl INIOTHOCTb IMOCTENIEHHO CXOJUT Ha HET.

B uentpe 'anaktuku pacnonoxeno sapo auamerpoM 10002000 nk - ruraHTCKoe YIJIOTHEHHOE
ckoruieHue 3Be3. OHo HaxonuTcs oT Hac Ha pacctosHuu nouTd 10000 nk (30000 cBeTOBBIX JIET)
B HaIpaBJieHMM co3Be3nusi CTpenblia, HO MOYTH LEIUKOM CKPBITO IJIOTHOW 3aBecoil 0011aKoB,
YTO MPENATCTBYET BU3YAIbHBIM U (oTOrpauyeckuM HaONIOJEHUSM 3TOr0 MHTEPECHEMIEro
oobekTa l'amakTku. B cocraB  sapa  BXOAMT  MHOTO  KpPAacHBIX  TUTAHTOB U
KOPOTKONEPUOANUECKUX Ledenss.

3Be37bl BEPXHEW 4YacTH TIJIaBHOW IMOCIIEOBATEIbHOCTH, a OCOOEHHO CBEPXIMIaHTBhl U
KJIaccudeckue 1edenibl, COCTaBIAI0T Oosee Mosoble HaceneHre. OHO pacroaraercst Jajiblie
OT LeHTpa U 00pa3yeT CPaBHUTEIbHO TOHKHMH ci0M win guck. Cpeau 3Be3[ 3TOr0 JAUCKA
HaXOJUTCs MbleBas MaTepus U obnaka rasa. CyOKapIuKu M TUTaHThl 00pa3yroT BOKPYT sijipa U
mucka [anmaktuku cdepuueckyro cucremMy. Macca Hallel TajJlakTUKH OLIEHUBAaeTCsl ceifuac
pasHbIMU criocoOamu U paBHa 2*1011 mace Comniua (Macca Connua pasHa 2*1030 kr.) nmpuuem
1/1000 ee 3akmroueHa B MeX3Be3/IHOM rasze u nbutd. [lonepeunuk Hamiei ['anakTuku coctaBisieT
100000 cBeTOBBIX 1ET6.

N3BectHo Gosee 100 mrapoBbIX M COTHU PacCESHHBIX CKOIUICHHH, HO B ['ajJaKTHKe MOCIeIHUX
necatku Teicsiy. Kpome 3Be3q B cocrtaB ['amakTHKKM BXOJUT €LIE paccesiHHAas MaTepus,
Ype3BhIYAITHO pacCesTHHOE BEIIECTBO, COCTOSIIEE U3 MEK3BE3AHOI0 raza u nsiin. OHo oOpasyer
TYMaHHOCTH. TyMaHHOCTH ObIBaloT AUQGY3HBIMU (KIOYKOBATOW (DOPMBI) M TJIaHETAPHBIMH.
[Ipumep: ra3zombpieBas TyMaHHOCTh B co3Be3nuu OpuoHA M TEMHas MbUIEBass TYMaHHOCTH
Konckas ronosa. Bo BeceneHHoll HET HUYEro €IMHCTBEHHOTO M HETIOBTOPUMOTO B TOM CMBICIIE,
YTO B HEW HET TAaKOTO TeJia, TAKOTO SBJICHHUS, OCHOBHBIC W OOIIME CBOMCTBA KOTOPOTO HE OBLIN
OBl TOBTOPEHBI B IPYTOM TeJE, IPYTHUMHU SIBICHUSMHU.

BHemnnuii Buj rajakTHK Ype3BbIYaiHO pa3HOOOpa3eH, U HEKOTOPBIE U3 HUX OYEHb KUBOIHCHBI.

B ocHoBHOM KinaccuuKaius ragakTHK JACTUTCS Ha 3 BUJA: dJUIMNITUYECKUE - o00o3Hadaembie E
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(elliptical); cnupanbnbie (Spiral); HenmpaBwIbHBIC - 0003HaYaeMble (irregular)7.

DIUIMIOTAYECKUE TAJIAKTUKA BHEIIHE HCBBIPA3UTCIILHBIC. OHHU UMEIOT BUA TJIaAKHUX DJIJIUIICOB
WIH KPYTOB C MOCTENECHHBIM KPYTrOBBIM YMEHBIIIEHHEM SPKOCTH OT IieHTpa K mnepudepun. Hu
KaKux OJOMNOJHUTCIBbHBIX gacren Y HUX HCT, IOTOMY YTO SJUIMIITHYCCKUC T'AJIAKTUKU COCTOAT U3
BTOPOTO THIA 3BE3AHOrO HaceneHus. OHM MOCTPOCHBI U3 3BE3]l KPACHBIX U HKEITHIX TUTAHTOB,
KPacHBIX M JKCITBIX KapJIMKOB M HEKOTOPOTO KOJIMYECTBAa OEJbIX 3BE3]l HE OUCHb BBICOKOM
cBemiocTd. OTCYTCTBYIOT O€JIOrojyOble CBEpXTMTAHThI W TMTAHTBI, TPYIITHPOBKH KOTOPBIX
MOYKHO HAOJIOAATh B BUJE SIPKUX CTYCTKOB, MIPUAAIOLINX CTPYKTYPHOCTb CUCTEME, HET MBLJICBOU
MaTepuu, KOTopasi, B TeX rajJlakTHKax IJle OHa UMEETCs, CO3MaéT TEMHBIC TOJIOCHI, OTTCHSIOIINE
(dbopMy 3BE3THOM CUCTEMBI.

C HECKOJBbKO OJHOOOpPa3HBIMHU JIUIMNTUYECKUMHU TaJlaKTUKAMHU KOHTPACTUPYIOT CIHUPaJIbHbIE
rajlakTUKH, SIBIISIOLIUECS MOXKET ObITh J1aXKe CaMbIMU KHBOIIMCHBIMU 00bEeKTaMHu BO BceneHHoil.
VY 2uMNTUYECKUX TajJakTHK BHEIIHWKA BHJA TOBOPUT O CTAaTUYHOCTH, CTAllMOHAPHOCTH.
CriupanbHble TaJakKTHKU, HA000POT, SBJSIIOT COOOM mpumep AMHAMUKU (GopMbl. VX KpacuBble
BETBH, BBIXOJSIINE M3 LEHTPAIBHOTO fAIpa M KaK Obl TEpsIOMIME OYEepPTaHUs 3a IpererIaMu
rajlakTUKH, yKa3blBaeT Ha MOIIHOE CTpeMuTeNbHOe JIBHKeHue. [lopaxkaeT Takxke MHOrooopasue
¢opM u pucyHkoB BeTBed. Kak mpaBuio, y rajgakTUKM HMEIOTCS JBE CHUPAJIbHBIE BETBH,
Oepyliye Hayajgo B IPOTHUBOMOJNOXKHBIX TOYKaX s/pa, pa3BUBAIOLUIMMUCA  CXOAHBIM
CUMMETPUYHBIM 00pa3oM H TEPSAIOMMMHCA B TPOTUBONOJIOKHBIX OONACTsIX nepudepun
ranakTuku. OJIHAaKO M3BECTHBI IpUMEpbI OOJIBLIEr0, YeM JBYX YHMCJa CHUpAIbHBIX BETBEH B
rajlakTuke. B npyrux ciydasx covpaid JBe, HO OHM HEpaBHbI - OJHA 3HAUUTENbHO Oolee
pa3BUTa, YEM BTOpAS.

[lepeuncienHble 10 CUX MOpP THUIbI TaJaKTHK XapaKTepU30BAIUCh CUMMETPHUYHOCTBIO (POpM,
ONpPENICIEHHBIM ~ XapakTepoM pHcyHKa. Ho BcTpedarorcss Oonblioe 4YHMCIO — TFallaKTHK
HEeNpaBWIbHOW (opMbI, 0€3 KaKoi-T1M00 3aKOHOMEPHOCTH CTPYKTYpHOTO CTpoeHus. MM paror
0003Ha4YeHNE OT aHIVIMHCKOrO ClIoBa irregular - HerpaBUIIbHbIE.

HenpaBuibHas opMa y rajJakTUKH MOXET ObITh BCIEICTBUE TOTO, YTO OHA HE YCIeia IPUHATh
IPaBWIBHON (QOpMBI M3-3a Majol IUIOTHOCTH B HEH MaTepuu WM M3-3a MOJIOJIOIO BO3pacrTa.
EcTte 1 apyrasg BO3MOXKHOCTB: rajlakKTHKa MOXXET CTaTh HENPABUJIBHOW BCIEACTBUE MCKAXKCHUS
(GbopMBI B pe3ysibTaTe B3aUMOACUCTBUS C APYTOM ralakTUKOM.

B otnanennoM mpomiom matepus B Hamiel o6yiactu BceneHHON Haxoauaach B CBEPXIUIOTHOM
COCTOSIHUHM. 3aTeM NPOM3O0ILIET «B3pPbIB», B pE3yJIbTaTe€ KOTOPOTrO M HA4yaJlOCh PaCUIMpPEHHUE.
UroObl BBIICHUTH JallbHEHIIYI0 Cyap0y MeTarajakTUKH, HEOOXOAMMO OLEHUTh CPEIHIOI0
IUIOTHOCTh MeX3Be3nHoro ra3a. Ecmu ona Beime 10 mnporoHoB Ha 1m3, To oOmee
IPaBUTALIMOHHOE TIOJIE€ METAraJlakTHUKU JIOCTATOYHO BEJIMKO, YTOOBI MOCTENEHHO OCTaHOBUTH
pacumupenue. M oHO cMeHsIETCs CKATHEM.

Habmroienust mokasbIBaroT, YTO FAIAaKTHKH, TOJOOHO 3B€3/1aM, IPYIIHUPYIOIIHECS B pacCesHHbIE
U IIapOBbIE CKOIUICHHSI, TAaK)Ke OOBEINHSAIOTCS B TPYIIBI M CKOIUICHUS PA3TUYHON YUCIEHHOCTH.
Bces oxBaueHHasi COBpeMEHHBIMM METO/IaMU aCTPOHOMMUYECKUX HaOoJeHui yacTh BceneHHoi
Ha3biBaeTcsl Meraranaktuko (mnm Hameld Bceenennoi)8. B Meraranaktuke MpocTpaHCTBO
MEXIYy TaJaKTUKaMH 3allOJHEHO YPE3BbIYAWHO pa3psKEHHBIM MEXKTaJaKTHUYECKUM Ta3oM,
IIPOHU3BIBAETC KOCMMYECKUMU JIydaMH, B HEM CYILIECTBYIOT MarHUTHBIC U I'PAaBUTALMOHHBIC
TI0JIsI, U, BO3MOKHO, HEBUJUMBIE MACChI BEILIECTB.

Ot Haubosee yAaJeHHbIX METaralakTHUYeCKHX OOBEKTOB CBET MAET O HaC MHOIO MUJUIMOHOB
ner. Ho Bce-TakM HET OCHOBaHUN YTBEpXKAAaTh, 4YTO METarajakTHKa 3TO Bcsd BceneHHas.
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Bo3MoxHO, CyIIeCTBYIOT Jpyrue, oka He M3BECTHBIEC HAM METarajJakTUKH.

Pacmimpenne MertarajakTUKU IIPOSIBIISAETCS TOJBKO HAa YPOBHE CKOIUICHHMH M CBEPXCKOILICHUM
rajJlakTuk. MerarajakThuka HMeeT OJHY OCOOCHHOCTh: HE CYIIECTBYET IIEHTpa, OT KOTOPOIo
pa3beraroTcs rajakTUKUA. YJaJIOCh BBIYUCIUTH IIPOMEXKYTOK BPEMEHM C Hayala pacLIMpeHus
Meraranaktuku. OH paBeH 2013 mupa. ner. Pacmmpenue MertaranakTHKHA SIBJISIETCS CaMbIM
IPaHIUO3HBIM U3 U3BECTHBIX B HACTOSILEE BPEMSI SIBJICHUN IPUPOJIBI.

4. KOHTPOJIbBHO-U3BMEPUTEJBHBIE MATEPUAJIBI AJ151
IMPOMEXYTOUYHOM ATTECTALIMU IO YYEBHOM JUCLUIIJIMHE
O01mme MoJI0KEeHH
4.1.TIpenMeToM OIICHKU Ha DK3aMEHE SIBIISTIOTCS MIPEIMETHBIC U METAIIPEIMETHBIC PE3YJIbTATHI.
KoHTponb M OICHKA pe3ysIbTaTOB HA JK3aMECHE OCYIISCTBIISIOTCS C HWCIOJB30BAHUEM
WHIMBUIYAIbHOM (DOPMBI KOHTPOJIS IPEIMETHBIX U METAIIPEMETHBIX PE3yIbTaTOB.

4.2. llacnopt

Hasna4yenmue:

KoMImieKT KOHTPOJIbHO-U3MEPUTENbHBIX MaTepPUaIOB MpeAHa3HAaYeH JJIsi KOHTPOJIS U
OIICHKH PEe3yJIbTaTOB OCBOeHUs yueOHou mucturuimabl OV /(.08 dusmka 10 crenuaTbHOCTH
40.02.02 IIpaBooxpaHuTEIbHAS A€ATENBHOCTE. KOHTPOIIB IPOBOANUTCA ITOCE TIOCHE 2
ceMecTpa.

JuddepenurpoBanHblii 3a4€T cocTaBlieH B (opMe KOHTPOJIbHOW paboThl. 3agaHus
utst i epeHpoBaHHOro 3auéra Mo JucHuiinHe «Pu3rKa» cocTaBlIeHbl Ha OCHOBE padoueit
OporpaMMbl, OTHoOcsAulledcs K  0a30Boi  AucHUIUIMHE — 00I1€00pa30BaTENbHOTO  IUKIIA.
[IpomexyTouHass arrecTanusi OCYILECTBISETCS C LEJIbI0 ONpEeAeNCHUS YPOBHS YCBOEHUS
CTYZICHTaMH y4e€OHOT0 MaTepuana.

Jlns xoHTponpHOW paboThl pa3pabortansl 4 BapuanTa. Ha mpoBeneHue 3auéra
orBoauTcs 80 MUHYT.

4.3.3apanus AJ1s1 IK3aMEHY0LIerocs

BOIIPOCHI IUIA ITIOATI'OTOBKU K nuddepenuupoBanHOMYy 3a4ETy
MJIA cTYyAeHTOB 1 Kypca
no cnennaabHoctu  40.02.02 IIpaBooxpaHuTebHAas 1eATEIbLHOCTD

1) DnexTpuyeckuii TOK B MeTayuiax. Hampasienue Toka. XapakTepruCTHKA TOKA.

2) VYcnoBus, He0OOXOAUMBIE /sl CYIIECTBOBAHUS TOKA B IEMU. 3aMKHYTas JJEKTpHUYeCKast
LENb.

3) 3akon Oma s yuactka nenu. Hampsokenwe. Ilamenune nHanpspkenus. COnmpoTHBIEHHE
MIPOBO/IHHKA.

4) ComnpoTHBICHHUE TPOBOJHHKA. 3aBUCHMOCTh COIPOTUBIICHHS IPOBOJAHUKA OT €ro
pa3MepoB (JUTMHBI, TUIOIIA/IH ITOTIEPEYHOTO CEUCHUS).

5) CompoTHBiICHHE TPOBOJAHUKA. 3aBUCHMOCTh  CONPOTHBICHHS IMPOBOJHHKA  OT
TEMIEPATYPHI. SIBIEHNE CBEPXIIPOBOIUMOCTH.

6) IlocnenoBarenbHOE COCTUHEHUE TOTPEOUTEIECH AIEKTPUIECKON SHEPTHHU (PE3UCTOPOB).
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7) TlapannenbHoe COeUHEHUE MMOTPEOUTENEH IEKTPUIECKOM dHEPTHH (PE3UCTOPOB).

8) 3amkHyTas dJIEKTpUYECKas Lelb. DJICKTPOABHKYIIAS CHJIa UCTOYHHMKA DIICKTPHYCCKOM
sHepruu. BHelHsAsS U BHYTPEHHsIS 4acTh Leny. 3akoH OMa 171 IOJIHOM Lienu.

9) CoenuHeHHE UCTOYHUKOB JICKTPUICCKOM SHEPTHH B OaTapero.

10) PaboTa 3JIeKTpHUYECKOr0 TOKA.

11) MOIIHOCTP 3JIEKTPHUYECKOTO TOKA.

12) TemmoBoe naeiictBue Toka. 3akoH Jkoyas — Jlenma. IlpakTuueckoe IpHMEHCHHE
TEIJIOBOTO AeCcTBUS TOKa. KOpoTKOoe 3aMbIKaHue.

13) DneKTpoaUTHYECKasT AUCCOIHAIUS. DICKTPUUCCKHIA TOK B AJIEKTPOJIHUTAX. DICKTPOIIH3.
3aKOHBI AJIEKTPOJIN3A.

14) D7eKTPOIU3 U €r0 TEXHHUYSCKUE TPUMEHEHHS.

15) DnekTpuyeckuii TOK B razax. HecaMocTosATENIbHBIN U CAMOCTOSATEIILHBIN Pa3psiibl.

16) Tumbl pa3psiioB B ra3ax npu atMoc(epHOM JaBICHUU: UCKPOBOM, TYrOBOM, KOPOHHBIH.
Wx npupoaa u npuMeHEHHUE.

17)Tonstne o miasme. OObsICHEHHE MPHPOIBI MOJSAPHOTO CHUSHHS W CBEYCHHs ra3a B
PEKJIaMHBIX TPYOKax.

18) TepMo3IeKTpOHHAS SMUCCHS. DIEKTPUUCCKUIN TOK B BaKyyMe.

19) BakyymHbIe prOOpPHI, YCTPOHCTBO, MPUHIIMIT paOOThI U HA3HAYCHUE JIAMIIOBOTO THO/A U
TpHOJA.

20) YcTpoiicTBO, MPUHIKIT PA0OTHI U IPUMEHEHHUE IEKTPOHHOIYIEeBOM TPYOKH.

21) CpaBHUTENbHAS XaPAKTEPUCTUKA TPOBOJHHUKOB, JUAJICKTPUKA U MOJYIPOBOJIHUKOB.
ONEKTPONPOBOJHOCTL IOJIYIIPOBOJHUKOB M €€ 3aBUCUMOCTh OT TEMIEPATypbl U
OCBEILIEHHOCTH.

22) CoOcTBeHHAs M TIPUMECHAsI IPOBOJMMOCTD MOTYITPOBOAHUKOB. [10TyipoBOAHMKH N U P —
THUIIA.

23) DneTpOHHO-IBIPOYHBIH epexo/1. Y CTPOHCTBO, MPUHIUIT PAOOTHI U 00JIACTH PHUMEHEHHS
MOJIYTIPOBOTHUKOBOTO INO/Ia U TPAH3UCTOPA.

24) MarauTHOe TmoOJie OCOOBI BUJ MaTepuu; ero cpoiictBa. [lOCTOSHHBIE MarHUTBI U
MarHuTHOE MoJie 3eMJIH.

25) I'paduueckoe n300paKeHNEe MarHUTHBIX MOJIeH. MarHUTHOE TI0JI€ TPSMOTO MPOBOAHHUKA
C TOKOM, KPYTOBOTO TOKa, COJIEHOMU/IA U MTOCTOSIHHOro Maruura. [IpaBuiio nmpaBoro BUHTa
(OypaBuuka).

26) JlelicTBHE MAarHUTHOTO TOJS HA TPOBOJHHK M PaMKy ¢ TOKOM. [IpaBHIIO JIEBOH pYyKH.
TexHnueckoe NPUMEHEHHUE ITOTO SABJIECHUSA. 3aKOH Amrepa.

27) CuitoBasi XapakTepUCTUKA MArHUTHOTO TIOJISS — MarHuTHas WHAYKIus. OXHOpOJHOE
MarauTHoe. [Toie.

28) MaruuTHas mocrosiHHas. PaboTa npu nepeMerieHny MpoOBOJHUKA ¢ TOKOM B MAarHUTHOM
10JIe, MAaTHUTHBIN TTOTOK.

29) Uuaykiusi MarHWUTHOTO TIOJIsA, CO3[aBacMasi B BEIICCTBE IPOBOJHUKAMU C TOKOM
pa3nunaHoil popmbl. CBSI3b MHAYKIIUU M HATIPSKECHHOCTH.

30) HanpsbkeHHOCTh  MarHUTHOTO TOJIT W €€ CBA3b C MWHAYKIMEW ¥ MarHUTHOM
IIPOHUIIAEMOCTBIO CPEJIBI.

31) [leiicTBEe MarHWUTHOTO IMOJISA Ha JBWKymIuiicss 3apsa. IlpaBuia jaeBoit pyku. Cuia
Jlopenua.

32) MaruuTHBIE CBOMCTBa BerecTsa. [lapa-, mua-, 1 peppoMarHUTHBIE BEIIECTBA.
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33) HamarunumBanue  ¢geppomMarHuToB  (METIsT  THCTEPE3HCa). Touka  Kropu.
DNEKTPOMAarHuThl U UX IPUMEHEHUE.

34) slBnenue sneKTpoMarHuTHOH nHIyKuuu. OnbiTel Dapajest.

35) D/IC uHAYKIMH B MPSIMOJIMHEWHOM MPOBOJAHUKE IIPU €r0 IBM)KCHHHM B MATHUTHOM IIOJIC.
[IpaBumno npaBo pyKH AJis HHIYKIHOHHOTO TOKA. 3aKOH JIEKTPOMArHUTHOM MHIYKIUU.

36) 3akoH JleHIa ist 3JIEKTPOMArHUTHON MHIYKIIHH.

37) BuxpeBble TOKH; UX MOJIC3HBIC U BPEIAHBIC MPOSBICHUSL.

38) sAsnenune camonHaykuuu. MuayktuBHOCTD. DJIC CaMOMHIYKIIMK. DHEPrUsi MArHUTHOTO
OJISL.

39) KonebaTenpbHoe JBUKEHHE. [ apMOHUYECKHE KOJEGOAHUS M HMX XapaKTCPHUCTUKHU.
YpaBHEHUS TapMOHUYECKOT0 KOJIeOaHus v rpaduKu.

40) [TonsiTHe BOJIHBI, €€ XapaKTEePUCTUKU. PacripocTpaHeHne KOleOaHUil B yNpyroi cpene.
[Toniepeunblie U MPOJIOJIbHBIE BOJIHBI.

41) Untepdepeniius u qudpakiius BOJIH.

42) DneKTpOMarHuTHbIE KOIeOaHWs B KOHTYpE, HMX YacToTa M MEPUOI. 3aTyXarollue
ANEKTpUUYECKUE KOeOaHUsI.

43) I'eHeparop He3aTyXaroMKUX Koyebanuii (Ha Tpansuctope) TBY u ux npumeHeHwue.

44) TlepeMeHHbIi TOK U ero mnojiydeHue. JleicTByromiee 3HAUYEHHE TOKA M HAIMPSDKECHHS.
YeTpoicTBO U TPUHLIKIT pPAa0OTHI HHAYKIIMOHHOI'O T€HepaTopa.

45. Tpancdopmarop; e€ro ycTpoHCTBO, NPUHIMII JIEHCTBHSA, Ha3HAYEHHUE U TPUMEHEHHE.
[ToBpIIaronMil ¥ MOHMKAKOLIUN TPaHCHOPMATOPHI

45)Tlonyuenune, mepeAaya W pacmpeieieHHe  dIeKTpodHepruu.  [IpumeHeHue
DIIEKTPO3HEPTUHU B JIECHON IPOMBILIUIEHHOCTH.

46) DEKTPOMArHUTHOE TOJIe€ M 3JEKTPOMArHUTHBIC BOJHBI. OTKPBITHIA KOJIeOATENbHbIH
KOHTYp. CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH.

47) DneKTpUYECKUI PE30HAHC U €ro MPUMEHEHHE [Tl HACTPOMKH PaJONPHEMHHUKA.

48) dusnyeckre OCHOBBI pajinoriepeiad. AMIUTUTY/IHAS MOTYJISIIUS.

49) dusznyeckue OCHOBBI pajuoNpHeMa. YCTPOMCTBO W MPHHIUI JCHCTBHS JCTEKTOPHOTO
paauonpuemnauka. A.C. [TonoB — uszo0perarens paauo.

50) dusnveckre OCHOBBI PaIUOIOKAIMT; €€ IPUMCHEHHE.

51) DnekTpomarHuTHas mpupoaa ceera. CKOpOCTh CBeTa B BaKyyMe M Cpejie. 3aBUCHMOCTb
MEXy JJIUHON BOJHBI YacTOTOM 3JEKTPOMArHUTHBIX KOJICOAHUA.

52) ®otomeTpuvecKue BEIMYHHBL: CBETOBOW TOTOK, CHJa CBETa, SIPKOCTh, OCBEIIEHHOCTb.
[TonsiTHE O TENECHOM YTIIE.

53) OcBeleHHOCTh. 3aKOHBI OCBENICHHOCTH. DOTOMETp, €ro Ha3HAUCHHE.

54) OtpaxkeHue CBETa, €ro 3aKOHbI. 3epKajibHOE U TUPPY3HOE OTPAKEHHUS.

55) Ipenomienue cBera. PU3NUECKHI CMBICH IMOKa3aTelss MpenomiieHus. [IpoxoxaeHus
CBETa uepe3 IIACTUHY € NapauleIbHbIMU IPAaHsIMU U TPEXTPAHHYIO IPU3MY.

56) [TomHOE oTpaxkeHue cBeta. [IpeaenbHbIi yroJ.

57) UnrepdepeHuns cBera, ee MPOsIBICHUE B IPUPOJE U IPUMEHEHHE B TEXHUKE.

58) ucniepcus cBera. Paznoxkenue Genoro cBera npusmoi. [Iponcxoxxaenue paxyru. Busi
CIIEKTPOB.

59) CriekTpanbHBIii aHamW3, €ro npuMeHeHue. IIpuOOphl i HAOIIOAEHHS CIIEKTPOB.
®payHrodeposl TuHUHU B criekTpax CoHIa 1 3BE31.

60) Mudpakpacublie 1 yapTpadHOICTOBBIC JIyUH; HX IPUPOIa, CBONCTBA U IPUMCHEHUE.
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61) PenTreHoBCKHeE JTydHd; UX IPUPOA, CBOUCTBA U IPUMCHEHHE.

62) llIkasna 31eKTpOMarHUTHBIX M31ydeHnil. CBOICTBA U IPUMEHEHUE STHX H3IyYCHUH .

63) KBantoBas npupoa cBeTa. DHEpPrusi 1 UMITYJIbC (POTOHOB.

64) Buemnuii  ¢porospdexr. Ombitet A.I'. CroneroBa. 3akonbl ¢oroddpdekra. KpacHas
rpanuna ¢porodddexra.

65) ®OTOAIEMEHTBI, UX YCTPOICTBO, IPUHLIUIT ACHCTBHS ¥ IPUMEHECHUE B TEXHHKE.

66) Mogens aroma Pesepbopma — bopa. YpoBuu »sHeprum B artome. HM3inyueHue wu
IIOTJIOLICHUE SHEPTUU aTOMOM.

67) Meronsl  perucTpalyii  3apsDKCHHBIX — 4acTul.  SIBICHHE  paJlOaKTUBHOCTH.
buonornueckoe neicTBUE paAMOAKTUBHBIX U31yYEHUN.

68) CocraB aToMHBIX siziep. SlnepHbie cuibl. M30TomBL

69) Lleninast simepHas peakiysi. SIaepHbie peakTopbl, UX YCTPOMCTBO, MPUHIUI JACUCTBHS U
IIPUMEHEHUE.

70) TepMosiiepHbIii CHHTE3 M YCIOBUS ero ocyiuectBieHus. [Ipobiema TepMosaepHO
JHEPIUu.

4.4.I1akeT 3K3aMeHaTOpA
YciaoBusi BbINOJIHEHUS 3aJaHUSA.
MecTo BBITIOJIHEHUSI 3aJIaHUS . YUeOHbIL KAOUHem
MakcuManbHOe BpeMs BbIOTHEHU 3aganust: 80 mun.
4.4.1Kputepum olleHUBAHUS

OneHka «5» cTaBUTCA, €CIM BCE 3aJay MPABHIBLHO O(OPMIIEHBI, PELICHBI IOJIHOCTBIO U
MPAaBUIJIbHO, IEPEBE/ICHBI IaHHbIE €JUHUIIBI U3MEPEHMS B OCHOBHBIE M3 cuctembl CH.

OHGHK& «4» CTaBHUTCs, €CJIM B 3aJadaX — BBIYHMCIHNTCIBHBIC OHII/I6KI/I, WUJIn: B O(l)OpMJ'IeHI/II/I
€CTb HEAOYCTEI, 3aJla4yr PCIICHBI ITOJIHOCTBIO.

OI_IGHKa «3» CTaBUTCs, €CJIN 3aJla4r PCIICHBI C HEOOIBIITUMHU HEAOUCTaMHU, HC IICPCBCACHBI
JaHHBIC CAVMHUIBI U3MCPCHUS B OCHOBHBIC N3 CUCTCMbI CHU wnmm PELICHO TPHU 3ada4Yu.

Onenka «2» cTaBUTCS, €CJIM 33]1a4M HE PELICHBI.

4.4.2NHCcTpYKUMS K peHICHUIO 3a1a4.

1. BuumaTenbHO MPOYMUTANTE YCIOBHUE 3aaUH.

2. KpaTko 3anuimre ycaoBHE 3aa4Hu.

3. IlepeBenute eauHuLbl U3MepeHus: Benuuud B CU.

4. Beibepute hopmyiy, BIpa3uTe U3 HEE MCKOMYIO BEITUYHHY.

5. B nmonyuennyo ¢opmMyny MoACTaBbTE 3HAUCHUS BETMUWH U BBIYUCIUTE 3HAYCHUE UCKOMOM
BEJIMYUHEI.

6. IIpoananusupyiite oTBeET.

7. K 3amaue No4 cnenath cxemy.
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4.4.3 Ilepeyenn 3axanuii uddepeHIIUPOBAHHOIO 324ETA
I'b IIOY «KyHrypckuil Kosuiepk arpoOTeXHOJIOTUN U YIIPABIICHUS»

PACCMOTPEHO YTBEPXIAIO

Ha 3acenanun MK 3am. qupeKTopa 1o yueOHoi padbore
€CTeCTBEHHOHAYYHBIX JUCIUTUINH

[Iporokon Ne ot 20 T

IIpencenarens MK
«_» 20 T

JAnddepeHuupoBaHHBIN 3a4€T 10 (PpU3HKeE 32 2 ceMecTp

Bapuant Ne 1

Kpurtepuu oneHox

OreHka «5» CTaBUTCA, €CIIM BCE 3aa4YM MIPABUIHHO O(OPMIIEHBI, PeIIeHb! OJHOCTHIO U MPABMIIBHO, IEPEBEICHBI

JaHHBIC CIUMHUIBI U3MEPECHUA B OCHOBHBIC U3 CUCTEMbI CH.

OHEHKa «4» CTaBUTCs, €CJIM B 3aJa4aX — BBIYHUCIUTCIBbHBIC OHII/I6KI/I; WnJin: B O(I)OpMJ'IeHI/II/I €CTh HCAOYCTHI, 3aJadu

PpCeHICHBI TOJTHOCTBIO.

OL[eHKa «3» CTAaBUTCH, €CJIM 3adadyu PCEHICHbI C HEOOJIBIINMU HEAO04YCTaMM, HC NEPEBCACHBI NAHHLIC CIWHUIILI

HU3MEPCHUA B OCHOBHBIC U3 CUCTCMbI CU wumu PEUICHO TpH 3aJa4u.
OL[CHKEI «2» CTaBUTCHA, €CJIM 3a/Ja41 HC PCIICHBI.

HNHCeTpyKuMs K pellleHHIo 3a/1a4.

. BumMarenpHO podnTaliTe yCIoBHe 3a/1a4H.

. KpaTko 3anumure ycioBue 3a1adm.

. [lepeBeure enuuuniel n3mMepenus BenuunH B CH.

. Beibepure popmyiry, BeIpasuTe U3 He€ HCKOMYIO BEITHYHHY.

. B monydennyto hopmyiny moacTaBbTe 3HAYCHHS BEIMYUH U BBIYHCIUTE 3HAUYCHIE UCKOMOM BEITHMYUHEL.
. [Ipoananu3upyiTe OTBET.

. K 3amaue Ne4 cnenatb cxemy.

N NN B WN =

1. C xakoi CKOpPOCTBIO TIEpeMemaeTcsl MPOBOAHUK C aKTUBHOW jymmHOW 0,4M B OJHOPOAHOM MarHUTHOM TIOJIE C
nHayknueid 0,5Tn mepneHIuKyIsSIpHO CHIIOBBIM JIMHHUSAM TIOJIS, €CJIM TpH 3ToM B HEM Bo3HHMKaeT DJIC MHIYKITUH

2B?
41



2. Haiiti conpoTHBIIEHHE LIENH, IOAKIIOUYCHHONW K HCTOYHHUKY TOKa BHYTPEHHHUM corpotusienueM 6 Om n DJ1C 42
B, ecim cuita Toka B ienu 34.

3.Yro mpouszoiaér, ecnu TpaHchOpMaTOp, PACCUNTAHHBIA HAa HANpsDKCHHE TEpPBUYHOW memw 127B, BKIIOYUTH B
rens ¢ HanpspkeHneM 220B? ITouemy KI1J] TpancgopMaTopoB 3HAUNTENBHO BHIIIE, €M Y AJICKTPOABUTATEICH?

4. K cetu HanpsixeHuem 220B nocnenoBaTenbHO NPUCOSAUHEHBI 1Ba pe3ucTopa conporusneHueM 10 OM u 40 OM.
Haiinure HanpsikeHHe Ha KaXK10M U3 PE3UCTOPOB.

5. Hanumure peakuuio o-pacnana usotona g°eU.

IIpenonasatens: M.B.BonbsiHkuHa

I'b IIOY «KyHrypckuil KOJUIEIK arpOTEXHOJIOTUN U YIIPABIICHUS»

PACCMOTPEHO YTBEPXIAIO

Ha 3acenanun MK 3am. qupekTopa mo y4eOHoi padore
€CTeCTBEHHOHAYYHBIX JUCIUTUINH

[Ipotokon Ne ot 20 r.

IIpencenarens MK
« » 20 1.

JAudpPepenuupoBannblii 3a4éT mo pusuke 3a 2 cemecTp

Bapuanrt Ne 2

Kpurepnu ouenox

OreHka «5» CTaBUTCS, €CIIM BCE 3a/1a4d MMPABUIILHO O(OPMIICHBI, PEIICHBI MOJIHOCTHIO U MPABUIBLHO, MEPEBEICHbI
JIAHHBIC €IMHUIIBI U3MEPEHUsI B OCHOBHBIE U3 cuctembl CU.
OreHka «4» CTaBHUTCSI, €CIIM B 3a/1a4aX — BBIYUCIHUTENIbHBIC OMIMOKK; HIIH: B O(DOPMIICHHHU €CTh HEOYEThl, 3a/1a4d
PEIIEHBI TTOJTHOCTHIO.
Ornenka «3» CTaBUTCS, €CIM 3aJadd PEIICHBI ¢ HEOOJBIIMMHU HEAOYETaMH, HE ICPEBEACHBI JaHHBIC CIHHUIIBI
M3MepeHUs B OCHOBHBIE U3 cucteMbl CY  win pelnieHo Tpu 3a1aum.

OrieHka «2» CTaBHUTCS, €CIIU 337]a91 HE PEIICHBI.

HMHcTpyknus K pemieHUIo 3a1a4.

. BunmarenpHO mpounTaite ycnoBue 3a1auu.

. KpaTko 3anumure yciaoBue 3a1adm.

. [lepeBenure enuuuniel n3mepenus BenuunH B CH.

. Beibepure popmyiy, BeIpasuTe U3 HE€ MCKOMYIO BEIHUIHHY.

. B monydennyto ¢popMyiry moacTaBbTe 3HAUCHUS BEJIMUMH U BBIYUCINTE 3HAYSHUE NCKOMOW BEITUYHHEI.
. [Ipoananu3upyiite OTBET.

. K 3amage Ne4 cremathb cxemy.

~N NN AW -

1. C kakoil cunoil MarautHOoe none ¢ unaykuueit 10MTn gelicTByeT Ha MPOBOJHUK ¢ TOKOM cuioi 50A, nnuHa
aKTUBHOM yacTu mpoBoaHuKa 0,1M, a yroJ Mex 1y HarpaBleHUeM TOKA U MHIyKIUEH MarduTHoOro nojs 90°?
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2. OnpenenuTh CHIIy TOKa KOPOTKOro 3ambikanus Oarapeu, D/1C xoropoit 33 B, ecnu npu NOAKIIOYEHUH K HEH
comnpotuBiieHust /0 Om crina TOKa B IETIH COCTABIIET 3A4.

3. Tpancdopmarop mpu paboTe BXOJIOCTYIO IMOTydaeT U3 CETH HeOObIIyIo dHepruto. Ha uto oHa pacxomyercs?

4. K cetn nampspxerreM 220B mapamiensHO MPHCOEOUMHEHBI 1Ba pesrcropa compoTtuBieHueMm 30 OM u 20 OM.
Haiinure cuny Toka B CeTH M Ha Ka)XJOM U3 PE3UCTOPOB.

5. HamummTe peakuuio - pacnaga uzotona gz 28U,

IIpenonasatens: M.B.BonbsiHkuHa

I'B IIOY «KyHrypckuil Kosuiepk arpOTEXHOJIOTUN U YIIPABIICHUS»

PACCMOTPEHO YTBEPXAIO

Ha 3acenanun MK 3aMm. aupekTopa mno yueOHoit pabore
€CTECTBEHHOHAYYHBIX JUCLUILINH

ITporokon Ne ot 20 1.

IIpencenarens MK
« » 20 T

JAudpPepenuupoBannblii 3a4éT mo pusuke 3a 2 cemecTp

Bapuanrt Ne 3

Kpurepnu ouenox

OrmeHka «5» CTaBUTCS, €CIHM BCE 33a4M MPABHIHHO O(OPMIICHBI, PEIIeHBI TIOJTHOCTHIO U MPABUIBHO, TIEPEBEICHBI
JIaHHBIC €MHUIIBI I3MEPEHNUSI B OCHOBHBIE U3 cucTteMbl CU.
Ornenka «4» CTaBUTCS, €CIIM B 3aj[a4yax — BBIYUCIUTENbHbIE OMIMOKY; WIN: B OQOPMIIEHUHU €CTh HEeIOYeThl, 3aJauu
PENICHBI MOTHOCTBIO.
Onenka «3» CTaBUTCS, €CIU 33/Ja4d PENICHbl ¢ HEOOJBIIMMU HEeIOYeTaMU, He TMEPEeBEACHbI JaHHBIE €IMHHUIIBI
M3MepeHUs B OCHOBHBIE U3 cucteMbl CU  Win pelieHo Tpu 3a1aum.

OrnieHka «2» CTaBUTCS, €CIIM 33]]a91 HE PEIICHBI.

HMHceTpyKnus K pemieHUIo 3aa4.

. BuMMarensHO pouyuTaiTe yciaoBUeE 3a1auu.

. KpaTko 3anumure ycioBue 3a1adm.

. [lepeBeure enuuuniel n3mMepenus BenuunH B CH.

. Beibepure popmyiy, BeIpasuTe U3 HE€ MCKOMYIO BEIHUHHY.

. B monydeHnnyto ¢popMyiy moACTaBbTe 3HAUEHUS BETMYWH Y BHIYUCIUTE 3HAUCHNE UCKOMOW BEIMYHMHBI.
. [Ipoananusupyiite OTBET.

. K 3amaue Ne4 cnenatb cxemy.

NN DN AW

1. KakoBa cuna Toka, MpOoTEeKaroIas 1o MPOBOJHUKY C aKTUBHOM 4acThl0 2M, B MarHUTHOM IOJIE C MHIyKIMEH
20MTn? Ha npoBonnuk neifctByer cuna 0,3H, a HampaBineHue TOka NEPHEHIUKYISPHO HAMNPABICHUI HHIYKLUU
MarHUTHOTO MOJIS.
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2. HaiiTi conpoTHUBICHHE LENH, MOAKIOYEHHON K HCTOUYHHKY TOKa BHYTpeHHUM conpotuBieHueM 3 Om u DJC
32B, ecnu cujia TOKa B Lienu SA.

3. Ilouemy TpaHcopMaTop BBIXOJMT U3 CTPOSI, KOTAA B HEM 3aMBIKAIOTCS HAKOPOTKO XOTS ObI JIBa COCETHUX BUTKA?
4. K cetn HanpsixenueM 120B mocnegoBaTeI-HO IPUCOSAWHEHHI IBa pe3ncTopa conporusieHueM 12 OM u 20 OM.
Haiinute HampspkeHHE Ha KaXI0M U3 PE3UCTOPOB.

5. Hanuuure peakiuio a-pacrajia uzortona ga?'%Po.

[Ipenonasatens: M.B.BonbiHkuaa

I'b IIOY «KyHrypckuil Kosuiek arpoTEXHOJIOTUN U YIIPaBJICHUS

PACCMOTPEHO YTBEPXAIO

Ha 3acenanun MK 3aMm. aupekTopa mno yueOHoit pabore
€CTECTBEHHOHAYYHBIX JUCLUILINH

ITporokon Ne ot 20 1.

IIpencenarens MK
«__» 20 T

JAuddepeHuupoBaHHbIN 3a4€T 110 PU3UKe 32 2 ceMecTp
Bapuant Ne 4

Kputepnu ouenox

OrneHka «5» CTaBUTCSA, €CJIM BCE 3aJla4Ml MPaBUIHLHO O(QOPMIICHBI, PEIICHBI MOJHOCTHIO U MPAaBUILHO, MEPEBEIECHBI
JIaHHBIC €MHUIIBI I3MEPEHNUSI B OCHOBHBIE U3 cucTteMbl CU.
Ornenka «4» CTaBUTCS, €CIIM B 3aJja4ax — BBIYUCIUTENbHbIE OMIMOKY; WIN: B OQOPMIIEHUU €CTh HEeIOYeThl, 3aJauu
PENICHBI TOTHOCTBIO.
Onenka «3» CTaBUTCS, €CIU 3a/Ja4d PENICHbl ¢ HEOOJBIIMMU HEeIOYeTaMH, He TMEPEeBEACHbI JaHHBIC €IMHHUIIBI
M3MEpEeHUs B OCHOBHBIE U3 cucTteMbl CU  1iu pelieHo Tpu 3a1aui.

OueHka «2» CTaBUTCS, €CIIU 33J]a41 HE PEIICHBI.

HNHCeTpyKuMs K pellleHHIo 3a/1a4.

. BEnmarenpHO npounTaiiTe ycioBue 3a1aum.

. Kpatko 3anmmmre ycnoBue 3amadn.

. [lepeBeure enuuuniel n3mMepenus BenuunH B CH.

. Beibepure popmyiy, BeIpasuTe U3 HE€ MCKOMYIO BEIHUIHHY.

. B monmydennyro hopmyiy moacTaBbTe 3HAUCHHS BEIMYNH W BBRIYUCIUTE 3HAUYEHHE NCKOMOI BETTMYUHEI.
. [Ipoananu3upyiTe OTBET.

. K 3amaue Ne4 cnenatb cxemy.

NN AW =

1. Haiigure D/]C WHAYKIMK B IBUXKYIIEMCS TIPOBOIHUKE, JJTHHA aKTUBHOM YacTH KOToporo 0,25M, MpoOBOIHUK
MepeMeIaeTcsi B OJHOPOIHOM MAarHUTHOM moJie ¢ uHaykimei 0,2Tn nepneHAnKyISIpHO ero CHIOBBIM JIMHHUSIM CO
ckopocThio 10M/c.
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2. OmpenenuTh CUIy TOKa KOPOTKOTro 3ambikanus Oarapeu, DJIC koTopoit 458, ecinu Npu MOAKIIOYCHUU K HEH
conpoTuyieHus: § Om cuia TOKa B LIEMH COCTABIAET JA.

3. Ilouemy nipu pabote TpanchopMaTop TyauT?

4. K cetn nanpspxkerneM 200B mapamiensHO mpHCOeTUHEHH Ba pesncropa compoTusieHrneM 30 OM u 30 OM.
Haiinute cuny Toka B CETH U Ha KaXXIOM U3 PE3UCTOPOB.

5. Hanumure peakuuto B- pacnana usorona g2 Pg

[Ipenonasatens: M.B.Bonbiakuna

1.4. 4 K104 K KOHTPOJIbHO-U3MEPUTEIbHBIM MAaTepUAIaM

Bapuant Nel
Bagaua Nel
JaHno: cu Pemenue.
B=0,5Tn &qx =Bvlsina
=04 m V= —— =102
Blsina C

a =90°
e, =2B
v="7 OtBer: v :10%
Bagaua Ne2
Jlano: cu Pemenue.
r=60wm =2

R+71
E=42B R=2
1=3A R=2-6=80m
R=? OtBer: R=8 Om
Sagaua Ne3

[Teperoputr 06MoTKa Tparchopmaropa. B TpanchopmaTopax OTCYTCTBYET TPEHHE.

3agaua Ned
JlaHo: cu Pemenue.
U=220B
R, = 40 Om [ =% R= =3 R, R1+R, = 10 Om +40 Om = 50 Owm
Ui =2 |=220 |1 I 44a
50
Uy =2 U: = I*Ry; Uy =4,4*10 = 44B;

U, = I*Ry; Uy =4,4*40 = 176B
OteBer: Ui=44 B; U>=176 B

3amaua Ne5
92238U_) 90234'1'*1,1 + 24He

Bapuant Ne2

3amaua Nel

Jano: Cu Pemenwue.
B=10MTn 0,01 Tx F.=B llsina
1=0,1m F =0,05H

a =90°

I =50A

F.=? Oteet: F,=0,05H
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3amaga Ne2

JlaHo: Ccu Pemrenue.

_ _E. _ E
R—lOOMlK,Ea—;, |—m
E=33Br= " -R
|:3Ar:§-1o: 10M ; |K_3:§:33A
lk3=7? Oreer: lk3=33A
3amaya Ne3

Ha Harp€BaHUE€ U U3ITYYCHUE DIJICKTPOMArHUTHBIX BOJIH.

3amaga Ned
JaHno: Ccu Pemenue.
U=220B
R1 =30 Om =2, =21 gofRe 3020 45 gy
R'R R Ry R{+R; 30420
R, =20 Om I:%:l8,3A;
U 220
=7- =7 — = — = .
1h=7;11=7, I1 %= 30 7,34,
U 220
=7 - == .
I, =1 P %= 20 114;

Otser: | = 18,3A; 11=7,3A ; I.= 11A.

3agaua Ne5
022U 62 Np + 1% +y

Bapuant Ne3

3amaua Nel

Hano: Cu Pemenue.
B=10mTn 0,01 Txa F.=B llsina

=01 ml =2 | =7,5A
Blsina
a =90°
| =50A
1= Orser: F=0,05H

3amaya No2
Hano: CHn Pemenue.

r=30m l=—
R+1
E=32B R=-
3

| =5A R=?2—6=3,4OM

R="? OtBer: R=3,4 0OMm

3amaya Ne3
B 3aKOpOYEHHOM y4acTKe H3-3a Majloro COIPOTHBIICHHS TOK 00IbIION cuibl. TpaHchopMaTop neperpeBaercs.
3amaua Ned

Jano: CHu Pemenwue.

U=120B

Rl =12 OM R1 Rz
R2:2OOM|:%R:R1+RZ:120M — - I~ +20 OM=32Owm
Up=? |:%: 3,75A: 1=11=1,
Uy=7? Ui = I*Ry; U =3,75%12 = 45 B:

U, = I*Ry; U, =3,75%20=75B
OtBer: U=45B; U,=75B

3amauga Ne5
84216P0—’ 82212Pb + 24He
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Bapuant Ned

3amaua Nel

JlaHo: Ccu Pemenue.
B=0,2 Tn ey =Bulsina
1=0,25m e~ 5B

a =90°

v=10M/c

Eu-?

OtBeT: ¢,- 5B

3amaga Ne2
JlaHo: Ccu Pemenue.
R=80mlxs ==; |=——

r R+r

E:345Br:§-R
4

45 5
I:5Ar:?-8:1OM; IK-3:T:45A

lk3=7? Oreer: lk3 =45A

3agaua Ne3

CraJp npu epeMarHiYUBaHUK B MECTaX HEIJIOTHOTO

MEXaHUYECKOTO COCTMHEHHSI BUOPUPYET.

3amaua Ned
Hawuo: cu Pemenue.
U=200B
R1 =30 Om |:g-l—i+i. — Ri*Ry
' R'R R Ry’ R1+R;
R2=20 Om | :%: 16,67A:
=?; =?: = U _ 200 =
11=7;1.=7, I = 30 6,67A;
=? - U _200_ )
l2=" lo= =20 = 104;

Otser: | = 16,67A; 11=6,67A ; 1.= 10 A.

3amgaua Ne5

84216P0_) 85216At+ »106 + Y

_ 30%20 _
30420

47

R

Om



