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1. [logcHuTeEe/IbHAA 3alIMCKa

1.1. KomrmutekT ¢onmoB orneHouHbIX cpeactB (POC) npeaHasHadeH JUisl MPOBEPKU PE3YIIBTATOB
ocBoeHUs  yueOHoW — mucnmmumabel  OV]IIL12  ®U3MKA, Bxomsmed B cOCTaB
00111€00pa30BaTEIIbHBIX TUCIUIUIH.

KoMIuiekT (OHIOB OIIGHOYHBIX CPEJICTB BKIIOYAET KOHTPOJIBHBIE MaTepUANbl s
MPOBEJICHUS BXOJHOTO, TEKYIIErO0 M MPOMEXKYTOYHOTO KOHTPOJSI TO Y4eOHOH IUCIHUILINHE
«®Du3nka» B hopmMe HHIUBUIYATHHOTO KOHTPOJIS 3HAHUM

1.2. KoMmuiekT OHI0B OLEHOYHBIX CPEICTB pa3paboTaH Ha OCHOBAHHH MOJIOKEHUN:

1) denepanbHOro rocyaapcTBEHHOTo obpasoBarenbHOro cranaapra/aaiee ®I'OC/ cpenHero
o0miero 00pa3oBaHMA, TMPEIBSIBIIEMOTO K CTPYKTYpE, COJCPKAHHIO U PE3yJIbTaTOB
OCBOGHUS y4eOHOU AUCIUIIIHHBI «DU3HuKa

2) mpumepnoit OOIl,  omoOpeHHOI pemieHHeM (eaepalbHOr0  y4eOHO-METOANYECKOro
o0bemHeHns 1o o01eMy o0pa3oBaHuto (poTokoa ot 28 urons 2016 1. Ne 2/16-3)

3) paboueii mporpaMmbl y4eOHOM TUCIUTUTUHBI «DU3NKaY»

2. PesyabTaThl OCBOCHHS YU4eOHOM JMCIMILIMHBI, MOAJIEKALINE IPOBEPKe

2.1 3naHusa ¥ yMeHMs, MO/JIeKalHe poBepKe

B pesynmpraTe arrectanmuu mo y4eOHOW TUCIUIUIMHE OCYIIECTBISETCS KOMILIEKCHAs
MPOBEPKa CIEIYIOIINX YMEHUN U 3HAHUH, a TaKkKe TUHAMUKA GOPMHUPOBAHUS JIEMEHTOB OOIINX
KOMIIETEHIIUN:



Kox n nHaumenoBanue
(opMupyemMbIX KOMIIETEHIM A

T OLEeHOYHBIX
MepOnpUATHH

OK 01. BeiGupats criocoObl pemeHus 3a1au
poeCCUOHATLHOMN AEATEIIbHOCTH TPUMEHHUTEIBHO
K Pa3JIMYHBIM KOHTEKCTaM

OK 02. Mcnonp30BaTh COBPEMEHHbBIE CPEICTBA
MOKCKA, aHaJIM3a U HHTEepIpeTanuy HHGOopMaIuu,
UUH(GOPMAIIMOHHBIE TEXHOJIOTUH ISl BHITIOJTHEHUS
3a7a4 IpoeCcCHOHATBHOM 1A TEIILHOCTH

OK 03. [IimanupoBaTh 1 peaan30BbIBATH
coOCTBEHHOETIPO(HECCHOHATILHOE U JTMYHOCTHOE
pa3BUTHE, TPEIITPUHUMATEIBCKYIO
JeSITeNIbHOCTh B MPOQeCCHOHANBHOM cdepe,
MCIOJIb30BaTh 3HAHUS N0 (PUHAHCOBOM
TPaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX
Curyanusx

OK 04. O¢ddexTnBHO B3aUMOICHCTBOBATH U
paboTaThB KOJUICKTHUBE U KOMaH/IC

OK 05. OcyniecTBiATh yCTHYIO HITHCBMEHHYIO
KOMMYHHUKAIMIO Ha TOCYJAPCTBEHHOM SI3bIKE
Poccuiickoit @eaepaiuu ¢ y4eToM 0COOCHHOCTEM
COLIMAJIBHOTO U KYJIBTYPHOI'O KOHTEKCTA

OK 06. IIposBasTh rpakJaHCKO-IATPUOTHUYECKYIO
MO3UIIHIO, IEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHNE HAa OCHOBE TPAJAUIIMOHHBIX
00111€4eTI0BEYECKHUX LIEHHOCTEH, B TOM UHUCIIE C
Y4€TOM rapMOHU3ALNN MEXHAIIMOHAIBHBIX U
MEXPEIUTHO3HbIX OTHOIIEHUN, IPUMEHATh
CTaH/IapThl aHTUKOPPYIILIMOHHOTO TIOBEJICHUS

OK 07. ConelicTBOBaTh COXPaHEHUIO
OKPY’KaIOIIEH CpeJibl, pecypcocOepekeHuto,
MIPUMEHSATH 3HaHUS 00 U3MEHEHUH KJINMaTa,
MIPUHIUIIBI OEPEXIINBOTO NMPOU3BOCTBA,

3¢ HEKTUBHO AEHCTBOBATH B YPE3BBIYANHBIX
CUTYyalUsAX

- YCTHBIHM OIIPOC;
-(pOHTANBLHBIAOIIPOC;

-OIIEHKa KOHTPOJIbHBIX padoT;
-HaOJII0ICHHE 3a XOJI0M
BBITTOJIHEHHS JTA0OPATOPHBIX padoT;
-OIICHKA BBITIOJTHCHUS
n1abopaTopHBIX paboT;

-OIICHKA MPAKTHYECKUX PadoT
perreHus Ka4eCTBEHHBIX,
pacyeTHBIX, MPO(HecCHOHATBHO
OPUECHTUPOBAHHBIX 33]1au4);
-OlLICHKA TCCTOBEIX3aJaHUMT;
-HAOJIFOIEHNE 3a XOI0M
BBITIOJTHEHUS MHANBUYaIbHbBIX
MPOEKTOB U OIEHKA BHITTOJTHEHHBIX
IPOEKTOB;

- depeHIUpOBaHHbIN 3a4ET;
-9K3aMEeH




3. KoM/1eKT KOHTPOJIbHO-U3MEePUTE/IbHbIX MATEPHUAJIOB AJIS OL€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 3a1aHUA: 3aIaHUS KOHTPOJILHOH 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 mokazana MeH3ypKa C JKHAKOCTBHIO. BwiOepuTe mpaBUIBHOE
YTBEPIKJICHHUE.

1) Llena nenenus MEH3ypKu paBHA 2 MII.

2) O0BeM KUAKOCTH B MEH3YPKE OOJBITIE 25 M.

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



2) 2.

3) 3. i

4) bpycku OKa3bIBAIOT

OJIMHAKOBOE JIaBJICHHE.
3. YcTaHOBUTE COOTBETCTBHUE MEXY (DU3NICCKUMU TMOHITHUSIMHU U MIPUMEPAMHU.
K ka0l mo3uIu nepBoro cToyadIa noJoepuTe COOTBETCTBYIONIYIO MO3UIUIO U3
BTOPOTO CTOJIOIIAa M 3amuIIuTe B TaOMWIy BbIOpaHHBIE MHUEGPHI  MOJ
COOTBETCTBYIOIIUMHU OYKBaMH.

GU3SNYECKHUE ITOHSTHUS I[TPUMEPBI

A) pusndeckas BeTuynuHa 1) Teruonepenaya

2) paboTa CHIIBI

3) KOHBEKIIHS

4) maHOMETp

5) MUILITUMETP

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 NpeACTaBJICHbI TpapUKd 3aBHCHUMOCTH KOOPIWHATBI X OT

BpEMEHH t JUIs1 UETBIPEX TeEIN, ABMXKYIIUXCA BAOJIb ocu Ox.
Hcnonb3yss PUCYHOK, BBIOEpUTE U3 MPEIVIOKEHHOTO TNEPEYHsl JBa BEPHBIX
YTBEPXKIACHUs. YKaXUTE UX HOMEpA.

1) Touka B cooTBeTcTBYET BeTpeue Tea 2 u 3.

x, M A 2,

2) B Touke b wHampaBieHHE CKOpOCTH Teja 2 /
/S
W3MEHWIOCH Ha TTPOTHUBOITOJIOKHOE. o il
/

3) Teno 2 nBUXKETCS PABHOYCKOPEHHO. / //
4) Teno 3 IBMXKETCS PAaBHOMEPHO MPSIMOJIMHEHHO. o /5 "
5) B HavanbHbIii MOMEHT BpeMeHH Tena 2 u 4 /
UMEJTH OJIMHAKOBBIE KOOPINHATHI.
5. Ha nmnoxkosmeecs Tteno, Haxoasumieecs HAa TJAJKOW TOPU30HTAIBHOU

MJIOCKOCTH, B MOMEHT BpeMeHH t =0 HauMHAIOT AEMCTBOBATH JBE TOPU3OHTAJILHbBIC
cuibl (cM. puc.). Onpenenure, Kak MOCiae 3TOr0 U3MEHSIOTCSI CO BpEMEHEM MOJ1yJlb
CKOPOCTH Teja U MOJyJIb YCKOPEHUS Tea.



F=1H F,=25H
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JIoist KaskI0# BEJTMYMHBI ONPEICITUTEe COOTBETCTBYIONINM XapaKTep N3MEHCHUS:

1) yBenuuuBaeTcs

2) YMCHBIIIAETCS

3) He U3MEeHseTCs

3anuimmre B TaONMIly BbIOpaHHbIE HUQPHI IS KaKI0H (U3NUECKON BEIUYMHBI.
[{udpbl B OTBETE MOTYT IIOBTOPSATHCSL.

Monyiib CKOpPOCTH Monyib yCKOpeHUs

6. Jlan rpaduk 3aBUCHUMOCTH TMPOEKIIMHU CKOPOCTH Teia oT BpemeHu. Kaxoii
y4acToK rpaduka COOTBETCTBYET pABHOMEPHOMY JIBUKEHHUIO Tesa?

v, M/cA 1. OA
40 - 2. Ab
30 A 3. bEB
. b B
“9 R 4.  BI
10 » '
I -
Of 1 2 3 4 5,64«
7. VYcraHoBuTe COOTBETCTBHE MexAy (opmyiamu miid pacué€ra (pU3MUECKUX

BEJIMYMH U Ha3BaHUSIMU ATUX BeaU4MH. B hopmynax ucnonb30BaHbl 0003HAUCHMS:
M — macca Tena; U — CKOpPOCTh Teja; & — ycKopeHue Tena. K kakaon nosuuuu
IIEPBOT0 CTOJOLA MOJOEPUTE COOTBETCTBYIOLIYIO IMO3MILHIO BTOPOrO CTOJIOLA U
3aMMIINATE B TAOJIHILY BEIOpaHHbBIE TUPHI O] COOTBETCTBYIOIIUMHU OyKBAMH.

OOPMVIIA OU3SNYECKAA BEJIMUNHA
A)mu 1) pabora cubI
B) ma 2) MOZlyJIb UMITyJIbCa TeNa

3) MOy b PaBHOICHCTBYIOIICH CHITBI
4) naBieHue

8. Ha pucynke mnpeacraBieH rpaduk 3aBUCUMOCTH KOOPAMHATHI Tejia OT
BPEMECHHU.



X, CMA
20

Of 2 4 6 & 10 12 Le

20
AMILTATY/Ia U TIEPHO]T KOJIcOaHUI paBHBI:
1)20 cm; 4 ¢ 2)0,2M;6¢ 3)0,2m; 8¢ 4)20 cMm; 12 c.

9.  VYcranoBute coorBercTBUE (oruueckyro mnapy). K kaxmoil cTpoke,
OTMEUYEHHOM OYKBOM, moadepute Gpopmyiny, 0003Ha4YE€HHYIO U(ppoil. 3anummTe B
Ta0IMILy BEIOpaHHBIE TU(PHI 110 COOTBETCTBYIOIIUMU OyKBAMH.

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

5. Ma
A b B r

25N {7
10.  CkoibKO HEUTPOHOB COJIEPAKHUT SAPO U30TONA MAarHus 12 Mg

1) 25 2) 12 3) 37 4) 13.
OTBETHI
1 2 3 4 5 6 7 8 9 10
3 1 [A-2] 15 | 13 3 |A2] 3 [A-3| 4
B-5 B-3 B-1
B4 B-5
r-2




3.2 OueHo4YHbIE CPEACTBA AJISA TEKYIIEro KOHTPOJIs

Pazgen 1. Mexanuka ¢ 3JieMEHTAMHU TEOPUH OTHOCUTEJIbLHOCTH.

dopma KOHTPOJISL: KOHTPOJIbHAsA paboTa

YciaoBusi BHINOJHEHNUS 3aJaHNS:

MecTo BBITIOTHEHUS 3aaHUS . YueOHbll KaOuHem
MakcumaiibHOE BpeMs BBIIOJIHEHUA 3aanust: 60 mun
TekcT 3aganus: 3a1aHUs. KOHTPOJIbHON pabOThI

KourtpoabHnas padora no reme «MexaHuKa
Bapuanm 1
Yacrs 1

A-1 JIBa aBTOMOOWJIS ABMOXKYTCSI IO MIPSIMOM IOPOT€ B OJJHOM HAIIPaBJIEHUU: OJUH CO CKOPOCTHIO
50 xM/4, a Apyroil — co ckopocThio 70km/4. [Tpu s3TOM OHUI

1. Commxarorcs2. Y nansrorcs
2. 3.He U3MEHSIOT PACCTOSIHHUE JPYT OT Ipyra 4.MOTyT COIMIKATHCS, @ MOTYT YAAISATHCS

A-2 Ha pucynke | mpencraBieH rpaduK 3aBHCHMOCTH IMyTH S OT BPEMEHH t.OmperenuTe
MHTEpBaJl BPEMEHH, KOI'JIa BEJIOCUIIEIUCT JIBUTAJICSI CO CKOPOCTHIO 5 M/cC.

1. or5¢cmo7c¢ 2.or3cgoS5c 3.orlcmo3c4.or0 molc

A-3 ABTOMOGHIB, TpOTasch C MeCTa, ABMKETCS ¢ yckopeHmeM 3 m/c’. Uepes 4 ¢ CKOpPOCTH
aBTOMOOMIIA OyneT

1. 12wm/c 2.0,75 m/c 3. 48 m/c4. 6 m/c
A-4 KoopnuHara Teila MEHSIETCS ¢ TEUCHHEM BpeMeHHU coriiacHo (opmyne x=5-3t , rae Bce
BenuuuHBl BblpaxkeHbl B CH. Yemy paBHa KoopAuHaTa 3TOro Tejia uyepe3 Sc IMocie Hauajia
JIBYOKEHUSA?

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

A-5 Teno ymasno ¢ HEKOTOPOW BBICOTHI U MPH yAape O 3eMJI0 uMeno ckopocth 40 m/c. Uemy
paBHO Bpemsi najeHus?

1. 0.25¢  2.4c 3.40c 4.400c

A-6 ABTOoMOOMITE Maccoit SOOKT, pa3roHSSICh C MECTa PAaBHOYCKOPEHHO, JIOCTHT CKOpocTH 20M/c
3a 10c,. PaBHOEHCTBYIOIIAs BCEX CHJI, ICHCTBYIOIIAs HA aBTOMOOUIIb, paBHA

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

10



A-7 Ilox neiictBuem cunsl 3H npyxuHa yyinHunack Ha 4 cM. Uemy paBeH MOJYJb CHJIbL, MOJ
JICUCTBUEM KOTOPOU Y/UTMHEHHUE 3TOU MPYXKUHBI COCTABUT 6CM?

1. 35H 2.4H 3.45H 4.5 H
Yacts 2
B-1 C nemoamxkHOW JIoAKU Maccoit 50 kr Ha Oeper HpBITHYI Manb4uk Maccoir 40 kr co
CKOpOCThIO 1M/C, HampaBiIeHHOW Tropu3oHTalbHO. Kakyro ckopocTs mpuoOpena Joaka

OTHOCUTEIILHO Oepera?

B-2 Bpycok maccoit M=300r coenuuén ¢ 6pyckom maccoid m=200r HUTHIO, IEPEKUHYTOH Yepe3
Osio0k. Uemy paBeH MOAyJb YCKOpeHHs Opycka maccoi 200r?

B-3 I'py3 maccoit 100r cBo6oaH0 nagaet ¢ BoicoThl 10M. Onpenennte KHHETHUECKYIO SHEPTUIO
rpy3a Ha BBICOTE OM.

Bapuanm 2
Yacts 1

A-1 Ha pucynke | mpencraBieH TrpapuK 3aBHCUMOCTH TYTH S OT BPEMEHH t.OTPEACTIHTE
MHTEPBAJl BpEMEHH, KOT1a BEJIOCUIIEIUCT HE IBUTAJICS .

1. Or0Opmolc 2.0t 2c no 3c 3.01 3¢ o 5¢ 4.01 5c u nanee

A-2 CxopocTh NyJHM NpU BbUIETE M3 CTBoJa mMcrojera paBHa 250 m/c./lnuna crBosa 0.1m.
Onpenenure NPUMEPHO YCKOPEHWE IyJIM BHYTPU CTBOJA, €CIM CUYUTATh €€ JIBU)KEHUE
PaBHOYCKOPEHHBIM.

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

A-3 3aBUCUMOCTH IYTH OT BPEMEHH Il TPSIMOJMHEWHO JBYDKYIIETOCS Tela HMEET BHJI
S(t)=2t+3t? , rie Bce BenmMUMHBI BbIpaxkeHbl B CU. Yckopenue tena paBHO

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

A-4 ABTOMOOWIIb ABMXKETCS MO 3aKPYIJIEHUIO TOPOTH paanycoM 20M ¢ HEHTPOCTPEMUTENbHBIM
yckopenueM 5 m/c2. CKopocTh aBTOMOOMIISA paBHA

1. 12,5 wm/c. 2. 10 M/c 3. 5wm/c. 4. 4 wm/c.

A-5 KocMuueckuii Kopabib JBHKETCS BOKPYT 3eMJIH 110 KPYroBoii opbute pamuycom 2*107 M.
Ero ckopocts paBHa

1. 4,5kwm/c2. 6,3 m/c. 3. 8 m/c. 4. 11 m/c.

A-6 Tenmo nBmxercs mo mnpsamoil. Ilon pelictBuem mnoctossHHOM cuiasl SH ummynbe Tena
yMeHbIIUIICS OT 25 Kr M/c 10 15 xr m/c. JIyis 3Toro moTpe6oBaioch

11



1. 1c2c3cdc

A-7 CriopTcMeH MOJHAJ WITAaHTy Maccoi 75 KI Ha BBICOTY 2M. NOTEHIMAIbHAS SHEPrus ITaHTU
IIPY 3TOM U3MEHMIIACh HA

1. 1501x3001x15001x37,51x
Yactb 2

B-1 Ha crosiBiieM Ha TOpU30HTaNBHOM JIbAY canu Maccoi 200kr ¢ paz0era 3anmpbIrHYyJ Y€I0BEK
Maccoit 50 kr. CkopocTh caHel mocie npebkka crana 0.8 m/c. Kakoii Opi1a CKOPOCTh YeIOBEKa
JI0 KacaHHUs C CaHSIMH.

B-2 I'py3 maccoit 100r cBobomno mamaer ¢ BeicoTHl 10M ¢ . OmnpenenuTe NMOTEHIHMAIBHYIO
SHEPTHIO IrPy3a B TOT MOMEHT BPEMEHH, KOT'JIa €0 CKOPOCTh paBHa 8M/cC.

B-3 Bpycok maccoit M=300r coenuuéH ¢ rpy3oMm m=200r HHUTHIO, IEPEKHUHYTOW Yepe3 OJIOK.
Bpycok CKONb3UT 0€3 TPeHHUs MO0 FOPU30HTAIBLHON MOBEPXHOCTH. YeMy paBHA CHIIa HATSHKCHHS
HUTH?

Pasznea 2. MoaexkyasipHas pusuka. TepmoaunamMmuka
@dopmMa KOHTPOJISI:KOHTPOJIbHAsA padoTa

YcaoBus BbINOJHEHUSA 321aAHUSA:

MecTo BBIOTHEHUS 3a/jaHs: YIeOHbINH KaOUHET
MakcuManibHOE BpeMsl BBITIOTHEHUS 3aAaHus: 60 MuUH.
TekcT 3amanus: 3aaHUsI KOHTPOJIBLHOM pabOThI

1 BapuaHT

Al. «PaccTosiHEE MEXly COCETHUMH YaCTUIIAMU BEIIeCTBA MAJIO (OHU MPAKTHUUYECKH
COTIPUKACAIOTCS)». ITO YTBEPKIECHUE COOTBETCTBYET MOICIIH

1) TosbKO TBEPABIX T€N2) TONBKO KUIKOCTEN
3) TBEpABIX TEN U KUJAKOCTEN4) ra30B, KUIKOCTEH U TBEPABIX TEll

A2, HpI/I HEHU3MEHHOM KOHIICHTpAMHU YaCTULl UACAJIBHOI'O T'a3a CPCAHAA KUHCTHICCKAA SHCPTHUA
TCIIJIOBOI'O0 ABHUIKCHUS €0 MOJICKYJI YBCIIMYNJTIACh B 3 pasa. HpI/I OTOM JABJICHHUC ra3a

1) ymenbmiIock B 3 pa3a2) yBelIn4ymiIoch B 3 pasza
3) yBenu4uioch B 9 paz4) He U3MEHHUIIOCH

A3. Uemy paBHa CpeIHSS KHHETHYECKAs SHEPTHUS XAa0TUIECKOTO IMTOCTYIATEIbHOTO IBUKCHUS
MOJIEKYJI HJEAJIBHOTO Ta3a npu remmneparype 27 °C?

1)6,2 - 102 x2) 4,1 - 102! JTx3) 2,8 - 1072 Tx4) 0,6 - 102 JTx
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A4. Kakoii u3 rpadukoB, H300pa)KEHHBIX Ha PUCYHKE, COOTBETCTBYET MPOIIECCY, TPOBEACHHOMY

MIpY MOCTOSSHHOM TemIiepaType rasa’?
p. klla

1) A2) B3) B4)T 2

0 1 2V, M

AS. IIpu oHOM U TOH ke TeMIIepaType HACHIIIEHHBIN Map B 3aKPBITOM COCY/I€ OTIIMYAETCS OT
HEHACBHIIIIEHHOT'O ITapa B TAKOM K€ COCY/e

1) naBieHneM2) CKOPOCTHIO ABMKEHUS MOJIEKYIT
3) cpenHeil sHepruel XaoTHYEeCKOro ABMKEHUsI4) OTCYTCTBUEM IIPUMECH MTOCTOPOHHUX Ta30B

B1. Ha PUCYHKC ITOKa3aH Fpa(l)I/IK HU3MCHCHUS OJAaBJICHHA UACAJIbHOI'O I'a3a IpH €ro paCuimpCHuU.

Kakoe koruecTBO ra3000pa3HOTo BelecTBa (B MOJISX )
COJICPXKUTCS B 3TOM COCYJE, €clii TeMiiepaTypa ra3a pasua 300 K?
OTBeT OKPYTINTE A0 IEJOT0 YHCIIA.

R O S N
0 0,2 04 0,6V,

B2. B cocyne Hem3MeHHOro 00beMa HaXOM1ach MPU KOMHATHOW TEMIIEpaType CMECh JIBYX
UJCAIBHBIX Ta30B, [0 2 MOJIb KaX10r0. [[0710BUHY COAEpKUMOT0 cOCy/1a BBIITYCTHIIU, a 3aTEM
J00aBUIIM B COCY[T 2 MOJIb ITepBOro ra3a. Kak n3aMeHUIMCh B pe3ysibTare napluaibHbIe JaBICHUS
ra3oB M UX CyMMapHO€ JaBJIEHUE, €CIIM TEMIIEpAaTypa ra3oB B COCYy€ OAAEPKUBAIACh
noctosHHONU? K Kax/10i Mo3u1MK IepBOro cTo01a MoAGEpUTE HYKHYIO ITO3ULIMIO BTOPOTO.

duznyeckre BEITUINHEI

A) nmapuuanbHOE AaBJIEHUE TIEPBOTO Ta3a
b) mapuuanbsHOe 1aBlIeHUE BTOPOTo rasa
B) naBnenue rasa B cocyne

Wx n3meHeHue
1) yBenMUMIIOCHh2) YMEHBIIMIOCH3) HE U3MEHUIIOCH

C1. TTopmrens mmomiaasio 10 cM? MokeT 6e3 TPeHHUs TepeMeIaThcs B BEPTUKATBHOM
WIMHAPHUYECKOM COCYyie, 00ecreunBast Py 3TOM €ro TepMeTHYHOCTh. Cocy 1 ¢ MOpIIHEM, 3a-
MTOJTHCHHBIN Ta30M, TTIOKOWTCS Ha MOJTy HETOABKHOTO rdTa ipu atMochepHom maaineruu 100
k[la, mpu 3TOM paccTosiHUE OT HWXKHETO Kpast MopIIHs A0 aHa cocyaa 20 cm. Korna mudt noener
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BBEPX C YCKOPEHHEM PaBHBIM 4 M/C?, TIOpIIeHb cMecTHTCS Ha 2,5 cM. KakoBa Macca mopimss,
€CJIM U3MEHEHUE TEMIIEPaTypbl MOKHO HE YUUTHIBATH?

2 BapuaHT

Al. «PaccrossHue MCXKAY COCCIHNMH YaCTHIIaMH1 B€IICCTBA B CPEAHEM BO MHOI'O pa3 IPECBBIIIACT
pPasMEpPbl CaMUX 4aCTHUL. 9To YTBEPKACHUC COOTBETCTBYET

1) TOJIbKO MOJIENTU CTPOCHHUS Ta30B

2) TOIBKO MOJIEIH CTPOCHUS KHUAKOCTEH

3) MozeNId CTPOCHHUS Ta30B M KUIKOCTEH

4) Mozi€NM CTPOEHHUS ra30B, JKUJKOCTEH U TBEPBIX TeJl

A2. [Ipu HEU3MEHHOW KOHIEHTPALMU MOJIEKYJI UACAIbHOI0 ra3a CpeHssl KUHETHYeCcKas
SHEPrus TEIUIOBOTO IBHKEHUS €r0 MOJIEKYJ U3MEHMIach B 4 paza. Kak U3MEHWIIOCH IIPU 3TOM
naBJjieHue rasa’?

1) B 16 pa32) B 2 pa3za3) B 4 paza4) He usmenuinocs

A3. Ilpu xakoil TemnepaType CpeaHsisi KIHETUYeCKasi JHEPrus MOCTYNaTeIbHOIO ABHKEHHS
MoIeKy raza paBHa 6,21 - 10721 JIx?

1) 27 °C2) 45 °C3) 300 °C4) 573 °C

A4. Ha PUCYHKC IMOKa3aHbI Fpa(bI/IKI/I YCTBIPEX IMPOUCCCOB UBMCHCHUA COCTOAHUA UACAIIBHOTO
rasa. I/ISOXOpHHM Harp€BaHHUEM ABJIACTCA ITPOLICCC

p
x
a fo
L A
o’ v
1) A2) B3) C4) D

AS. IIpu ogHOM U TOM ke TeMIEPAType HACBILIEHHBIN BOJSHOM Map B 3aKPBITOM COCYJIE
OTJINYAETCS OT HEHACBILEHHOTO I1apa

1) xoHIIEHTpael MOJIEKYT

2) cpeaHeil CKOPOCThIO Xa0THYECKOTO JBUIKEHHUS MOJICKYJT
3) cpenHeil sHeprueil XaoTHYECKOTo JBUKEHUS

4) oTCYTCTBUEM NPUMECH IIOCTOPOHHUX I'a30B
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B1l. /IBa cocyna, HanosiHeHHBIC Bo3myxoM noA nasienueM 800 klla u 600 kIla, umeroT 00beMbI
3 mu 5 1 cooTBeTcTBeHHO. COCY/IBI COETUHSIOT TPYOKOH, 00bEMOM KOTOPOI MOKHO MpeHeOpeyb
10 CpaBHEHUIO ¢ 00beMaMu cocyoB. Halinure ycraHOBHBIIEECS B COCYAaxX TaBJICHHE.
Temneparypa nocrosHHa.

B2. YcraHoBUTE COOTBETCTBHE MKy Ha3BaHUEM (PU3NUCCKOW BETUIHHBI 1 POPMYIIOH, TIO
KOTOPOH €€ MOKHO OIIPEIEIIUTb.

Ha3Banue

A) xonuyectBo BenlectBab) Macca MoiiekynbiB) drcio Monexyn
dopmyia

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

C1. Iopurens mmomaznsio 10 cM? Maccoit 5 KT MOXKeT 6e3 TpeHHs TIepeMeNIaThcs B
BEPTUKAIBHOM ILIMJIMHIPUYECKOM COCY/Ie, 0OecrieunBas Ipu 3TOM €ro repMeTH4HocTh. Cocyn ¢
MOPIIHEM, 3aI0JTHEHHBII ra30M, IOKOUTCS Ha MOJTy HEMOABIKHOTO JTU(Ta TPH aTMOCHEPHOM
nasienuu 100 xIla, mpu 3TOM paccTosiHME OT HUYKHETO Kpasi MOPILHSA 0 AHA cocyaa 20 cM.
KakuM CTaHeT 3TO paccTOSHHUE, KOT/a TH(T MOoeIeT BHU3 C YCKOPEHHEM PaBHBIM 3 M/c2?
H3meHeHue TemMnepaTyphl ra3a He YYUTHIBATh.

Pa3znea 3. OCHOBBI 3JIEKTPOAUHAMHUKH

dopma KOHTPOJISI: KOHTPOJIbHAs paboTa

YciaoBus BbINOJHEHUS 32/1aHUS:

MecTo BbINOTHEHUS 3a]aHusA: Y4eOHbIH KaOUHET
MakcumanbHOE BpeMsl BBITTOJIHEHUS 3aaHus: 45 MUH.
TekcT 3amanus: 3aaHUsl KOHTPOJIBbHOM pabOThI

1 Bapuant

Al. Kyna HanpaBieH BEKTOp MarHUTHOW MHIYKIIMH: TOJISI B TOUKE A, HaXoJsIIelcsa Ha ocu
KpyroBoro Toka? (CMm. puCyHOK.)

1) BrpaBo2) BrneBo3) k Ham4) OT HAC

A2, 3apsbKeHHas 4YacTULa ABUKETCS B MArHUTHOM T10JI€ CO CKOPOCThIO V. (CM. pUCYHOK,
TOYKaMH YKa3aHO HampaBieHUE JTUHUN MarHUTHOW MHAYKLUHU K yUTaTeno.) B kakom
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HaIlpaBJICHUU OTKJIOHHUTCA ‘-IaCTI/IL[a?

1) BmpaBo
2) BIIEBO
3) K Ham
4) ot Hac

A3. [IpoBOJHUK HaXOAUTCS B OJJHOPOJAHOM MarHUTHOM MoJje ¢ uaaykuuen 1 Tin. Jnuna
npoBoanuka 0,1 M. Kakoii TOK HaJlo IPOITYCTUTH 110 IPOBOJHUKY, YTOOBI OH BBITAJIKUBAJICS U3
3TOro noJig ¢ cwioi 2,5 H? Yron Mexay npoBOJHUKOM C TOKOM U BEKTOPOM MarHUTHOM
WHIYKIUU paBeH 30°.

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

A4. Korpaa sxopem 3aMbIKaIOT MOJI0Ca AYyT000pa3HOro MarHuTa, CTpelika raJlbBaHOMETpa
otkionsiercs. (Cm. pucyHok.) [Touemy 3o mpourcxoaut?

SEAE——

1) MarHuTHOE 1OJIE MOPOXKIAET IIEKTPUUECKUN TOK

2) npu 3aMBIKaHUH TTOJIFOCOB MAarHUTA MEHSAETCS] UHIYKLMS MArHUTHOTO T10JIs1, YTO MPUBOAMT K
BO3HHUKHOBEHHUIO HHIYKIIMOHHOTO TOKa

3) xorja IKOpeM 3aMbIKaloT MOJIKCa MarHWTa, MAarHUTHOE TI0JI€ YCUJIMBAETCs M ICHCTBYET €
OoJbIIel CUIION Ha CTPEJIKY T'aJlbBaHOMETpa

4) 11eTh 3aMBIKAETCS, U TEYET TOK

AS. B 0o1HOpOIHOE MarHUTHOE M0JI€ ¢ UHAYKIKEeH 7 Ti B Bakyyme B€TaeT NbIIMHKA, HECYIIast
3apsan 0,1 K, co ckopoctrto 800 M/c u oz yriiom 30° kK HarpaBiIeHUIO JTWHAA MarHUTHOMN
HHAYKIOUU. OnpegleJmTe Ccuiy, )IefICTBy}OI]_IYIO Ha MBUIMHKY CO CTOPOHBI MAIrHUTHOT'O ITOJIA.

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

B1l. Karymka nuamerpom 20 cm, umeromasi 50 BUTKOB, HAXOJIUTCS B IEPEMEHHOM MarHUTHOM
nosie. Haliiure ckopocTh MU3MEHEHHUSI UHIYKLIUU TOJIsI B TOT MOMEHT, Koraa DJ1C unaykuuu,
BO30YyX1aemas B oOMoTke, paBHa 100 B.

Cl. VkpenieHHYIO Ha KOHIIE KOPOMBICTIAa BECOB HEOOMbIYI0 Katymky K, nMetomryro 200
BUTKOB, TIOMECTHJIM B 3a30p MEX]y noitocamu marauta. (Cm. pucysok.) [Tnomane
TIONEPEYHOro ceueHus Karymku S = 1 cm?, aiuna mwieda OA kopombicia | = 30 cm. B
OTCYTCTBHE TOKa BEChl ypaBHOBelLIeHbI. Eciin uepe3 KaTymky IponycTUTh TOK, TO JIJIs
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BOCCTAHOBJICHHUS pABHOBECHS IPUAETCA U3MEHUTH TPY3 Ha yaiie BecoB Ha Am = 60 mr. Haiinute
MHAYKIIMIO MATHUTHOTO TIOJIS IIPU CUJIe TOKa B Katyiike | = 22 MA.

LU v#.ﬂi
0

Km

s

2 BapuaHT

Al. Kyna nanpasiena cuia, J€iCTBYIOIIasl HAa IPOBOJHUK C TOKOM B MarHUTHOM 11oJie? (Cwm.
PHCYHOK.) B

1) BipaBo2) BieBo3) k Ham4) OT Hac

YyYyvyy

I'y
A2. B 01HOpOIHOE MAarHUTHOE TOJI€ BJICTAIOT MPOTOH M HEUTpalbHas MojieKyna. bynyt nu
HCKPUBJISITHCS TPACKTOPUU YACTHIL?

1) TpaeKTOpHUM YACTUIl UCKPUBIATHCS HE OyIyT

2) npoToHa — OyzeT, HEUTPaIbHOM MOJIEKYJIbl — HET

3) HEeHTpaIbHOU MOJIEKYJIBI — OyIeT, IPOTOHA — HET

4) TpaeKTOpUH YacTUI] Oy1yT UCKPUBIIATHCS, HO B Pa3HbIE CTOPOHBI

A3. [IpoBogHuK IMHOM 1,5 MC TOKOM 8 A NepneHIuKYJIIpeH BEKTOPY UHIYKIIUU OJHOPOIHOTO
MarHUTHOTO T0JIsA, MOAYJb KoToporo paseH 0,4 Tn. Haiinure paboty cuin Amiiepa, kKoTopas
Obly1a coBeplleHa Npy NepeMenieH!H poBogHuKa Ha 0,25 M 1o HanpaBIeHUIO ACHCTBUS CUJIBL.

1) 1,2 JIx2) 03) 12 JTxd) 120 Tx

A4. TIpu xakoM HanpaBJIe€HUH IBUKEHUSI KOHTYPa B MAarHUTHOM I10JI€ B TIOCJIEIHEM OyIeT
WHIYKITMOHHBIA TOK? (CM. pUCYHOK.)

+ + + + + + 4+
1) npu IBUKEHUH B MJIOCKOCTH PUCYHKA BHU3 U BBEPX o e A g. +
2) Korza KOHTYp IOBOPaYMBAETCsI BOKPYT CTOPOHBI A1’ & +E T 3
3) npu ABUKEHUU B HAIIPABIIEHUHU OT HAC

+ + + +
4) npu IBUXKEHUU K HAM

+ + + +

A r

AS. ITsumuHKa ¢ 3apsaom 2 Ki BieTaeT B Bakyyme B OJHOPOJIHOE ol ezl e il - 3

+ + + + + + +

MarHuTHOE MOJie CO CKOpocThio 500 M/c TepneHAUKYISIPHO JTUHUSM
MarHuTHOM MHAYKIMH. BenrurHa MarHuTHOM MHAYKIMU MarHuTHOro 1oJjst 6 Ti. Onpenenure
CHUJ1y, IEVCTBYIOIIYIO Ha MBUIMHKY CO CTOPOHBI MAarHUTHOT'O ITOJIS.
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1) 03) 120 H2) 6 kH4) 60 H

B1. Kycok npoBoja JIHOM 2 M CKJIaJIbIBAIOT ABOE U €r0 KOHIIBI 3aMbIKAIOT. 3aTEM MPOBO/T
pacTATUBAIOT B KBAJIpaT TaK, YTO IUIOCKOCTh KBaJparTa MepreHIuKyIsspHa BEKTOPY UHIYKIIUN
MarHuTHOTO 1onist 3emin Bz =2 - 10™ Tir. Kakoe KOJNHYECTBO 3IeKTPUUECTBA IPOIIET uepes
KOHTYp, €CJIU ero conpotupieHue 1 Om?

C1. B ueHTpe AITMHHOTO COJICHOUIA, Ha KKIBIH METpP JUIMHBI KOTOPOT'O IPUXOAUTCS N BUTKOB,
HAXOJWTCS KaTylika, cocTosmas u3 N BUTKOB monepeyHoro ceuenus S. (CM. pHCYHOK.)
Katymika ykperieHa Ha OJJHOM KOHIIE KOPOMBICIIa BECOB, KOTOPHIE B OTCYTCTBHE TOKa
HaXoJATCs B paBHOBecuH. Koria gepes cuctemy mpoIycKaroT TOK, TO 71l yPaBHOBEIIIM BAHUS
BECOB Ha MMPaBOE IICY0 KOPOMBICTIA JOOABJISAIOT IPy3 Maccoid M. [lyinHa nmpaBoro rieya
kopombicia |. OnpenenuTe CHTy TOKa B CUCTEME, €CITH KaTYIIKa U COJICHOM]T COCTUHCHBI
MOCJIEIOBATEIBHO.

Pasznea 4. KoJsieOanusi ¥ BOJIHBI

dopma KOHTPOJISI: KOHTPOJIbHasi padoTa
YciaoBus BbINOJHEHUS 32/1aHUS:

MecTo BbINOTHEHUS 3a]aHUs: Y4eOHbIH KaOUHET
MakcumanbHOE BpeMsI BBITIOJTHEHUS 3a4aHus:45SMUH.
TekcT 3amanus: 3aJaHUsI KOHTPOJIBHOUM pabOThI

1 BapuanT.
1. Hanumure ypaBHEeHUE rapMOHUYECKUX KojeOaHui, ecnu yactora paBHa 0,5 ['1, a amminTtyna
kosiebanuit 80 cM.
2.Vckoperue cBoboHOrO manenus Ha JIyne 1,6 m/c? . Kakoii JMHEI JOKEH OBITH
MaTeMaTHYECKUI MasATHUK, YTOOBI IEpHO/] ero Kosiebanuit Obl1 paBeH 4,9 c?
3. PaccTosHue mexny Ommkaimumu rpeOHsmu BostH 10M. KakoBa yactoTa yaapoB BOJIH O
KOpITyC, €CIIM CKOPOCTh BOJIH 3 M/C ?
4. HaiiTu nepuoa 1 4acToTy KosieOaHUI B KOHTYpE, €CII EMKOCTh KOHJIEHCATOpa COCTABIISIET
747x 10°®, a WHAYKTUBHOCTH KaTymiku 10, 41 x 10 “4Tn.
5. Ilouemy B METPO paONPUEMHUK YMOJIKAET?
2 BapuaHT
1. lano ypaBHeHue rapMoHndeckoro konedanus: x = 0,4 cosSnt . Onpenenure aMIIuTy Ly U
nepuoJi KoneOaHui.
2. llpyxuHa o AeCTBUEM MTPUKPEIITICHHOTO TPy3a Maccoil 5 Kr coBepimia 45 konebaHui 3a
MUHYTY. HaliTH 5k€CTKOCTb NPYKHUHBI.
3. Onpenenure CKOPOCTh 3ByKa B BOJIE, €CIM U3BECTHO, YTO HCTOYHMK KOJIEOJIETCS ¢ IEPUOJIOM
0,002 ¢, u pu 3TOM U3ITy4aeTcs BOJIHA C JJIMHOMU 2,9 M.
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4.0OnpenenuTe MHAYKTUBHOCTh KATYIIKU KOJIEOATETLHOTO KOHTYPA, €CITU €eMKOCTh
KOHJIeHcaTopa cocTaisieT 5 MKD, a mepuoy konedbanuii 0,001 c?

5. Ilpn KaKoM IBM>KEHUM — YCKOPEHHOM UM PABHOMEPHOM - JIEKTPUYECKUH 3apsil MOKET
M3J1y4aTh 3JIEKTPOMArHuTHYIO BOJIHY?

Pazngen 5. Onruka

dopmMa KOHTPOJISA: TECT

YcaoBus BbINOJHEHUSA 321aHUSA:

MecTo BBINOTHEHUS 3ajaHus: YI€OHbINH KaOUHET
MakcuManibHOE BpeMsl BBITIOJTHEHUS 3aaHus: 45 MUH.
TekcT 3a1aHus: TPAKTUYECKOTO 3aHATHUSA

1 BapuaHT

Al. Jlyu cBeTa majaeT Ha IJIOCKOE 3epKaio. YToll OTpakeHus paBeH 24°. Yron Mexay
MaJal0IIUM JYYOM U 3€pKajioM

1) 12°2) 102°3) 24°4) 66°

A2. Eciin pacCTOAHUEC OT IIJIOCKOI'O 3€pKajia g0 MMpCAMETAa paBHO 10 CM, TO PACCTOSAHHUC OT 3TOI'0
npeamMeTa a0 €ro I/I306pa)KeHI/I$I B 3€pKaji€ paBHO

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

A3. Ecin mpenMeT HaXOAMUTCS OT COOMPArOIIe JIMH3BI Ha PACCTOSIHUN, PABHOM JIBOHOMY
(OKyCHOMY PacCTOSIHHIO, TO €r0 H300pakeHue Oyaer

) L 1 L I ] |
3F 2F F F 2F @8F

1) neiicTBUTENbHBIM, IEPEBEPHYTHIM U YBEIUUEHHBIM

2) NEMCTBUTEIBHBIM, IPSIMBIM U YBETTMYEHHBIM

3) MHUMBIM, IEPEBEPHYTHIM U YMEHBIICHHBIM

4) nefiCTBUTENbHBIM, IEPEBEPHYTHIM, PAaBHBIM I10 pa3Mepy MpeaMETY

A4. Kakoe onTrueckoe siBJIeHHE 00BACHSIET Py KHYIO OKPACKY KPbLIbEB CTPEKO3bI?

1) Aucnepcus?) Judpakuusald) Uarepdepennms4) [onspuzanms
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AS. B ocHOBY crienMaIbHOM TEOPHH OTHOCUTEIBHOCTH OBUTH TOJI0KEHBI

1) 3KCHIEpUMEHTHI, 10Ka3bIBAIOLINE HE3aBUCUMOCTb CKOPOCTH CBETA OT CKOPOCTHU JABHKEHMS
MCTOYHMKA U IPUEMHHUKA CBETA

2) 3KCIEPUMEHTBI 110 U3MEPEHUI0 CKOPOCTH CBETA B BOJIE

3) mpexacTaBieHUs O TOM, YTO CBET SBJSIETCS KOJIeOaHWEM HEBUIMMOTO 3¢dupa

4) runore3sl 0 B3aMMOCBS3M MAacChl U SHEPTUU, SHEPTUU U UMITYJIbCA

B1. K norosiky KoMHaThl BEICOTON 4 M IIPUKpPEIUIEHA JIIOMUHECLIEHTHAS JlaMIia JuInHoH 2 M. Ha
BBICOTE 2 M OT I10JIa IIapaJuIEIbHO €My PACIIOIO0KEH KPYIJIbIM HENIPO3PaYHbIi JUCK JUAMETPOM 2
M. LleHTp JtaMmbl ¥ LIEHTP AKMCKA JIeX)KAT HA OJHOM BepTuKanu. Haiiaure MakcCuMaiibHOE
paccTosiHuE MEXly KpalHUMHU TOUYKAMHU MOJIYTEHU Ha IOJTy.

B2. Paccrosinue oT mpeameTa 10 9KpaHa, re Moxy4aeTcs 4eTKoe n300pakeHue npeamera, 4 M.
N3o6paxenus B 3 paza Oonbliie camoro npeamera. Haliaute gpokycHoe paccTosSHUE JTMH3HI.

C1. B ano Bogoéma rioy6uHoii 2 M BOUTa cBasi, Ha 50 cM BeIcTynaromas u3 Bojsl. Haitnure
JUTMHY TEHU CBaM Ha JTHE BOJ0EMa, €CIIK yroJl najienus iydeir 30°, mokaszarelb MpeaoMICHUs
BoAsl 1,33.

2 BapuaHT

Al. Jlyd cBeTa majaeT Ha IJIOCKOE 3€pKaio. YTOJI OTpaKeHUsI paBeH 12°. Yron mexmy
Na/IAI0IIAM JIY9OM U 3€PKaJIOM

1) 12°2) 88°3) 24°4) 78°
A2. N300pa’keHreM UCTOUYHUKA CBEeTa S B 3epKaie M sIBIIETCS TOUKa

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

P

3¢ o1

A3. Eciii mpeaMeT HaXOUTCSl OT COOMPAFOIIEH JIMH3BI HA PACCTOSTHUN OOJIBIIIE TBOMHOTO
(OKYCHOTO PacCTOSHHMS, TO €T0 300pakeHHe OyaeT
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3F 2F F F 2F 3F

1) nelicTBUTENbHBIM, IEPEBEPHYTHIM U YBEIUUYEHHBIM
2) NeNCTBUTEIbHBIM, IPSIMBIM U YBEIHMUYCHHBIM

3) MHUMBIM, IEPEBEPHYTHIM U YMEHBIIEHHBIM

4) nefCTBUTENBHBIM, IEPEBEPHYTHIM U YMEHBIIEHHBIM

A4. B kaxoil IIBET OKpallleHa BEpXHSs 1yra paayru’?
1) ®uonerosriit2) Cunuiil) Kpacusiii4) OpaHxeBblit

AS. JIns xakux (HU3NYECKHX SIBICHUH ObLT c(HOPMYITHPOBAH MPUHIIUI OTHOCHTEIHHOCTH
[Nanunes?

1) TonbKo U MEXaHUYECKUX SBICHHIA

2) JIst MeXaHUYEeCKHUX U TEIIOBBIX

3) Jlns MexaHWYeCKUX, TEIIOBBIX U 3JIEKTPOMAarHUTHBIX SBJICHUIN
4) Jlnst mr00BIX (PU3UYECKUX SIBICHUMN

B1. K motosiky KOMHaTBhI BBICOTOM 4 M IPUKPEIIEHO CBETAIIeecs NaHHO — JIaMIla B BUJIE
KBaJjpaTta co cTOpoHO# 2 M. Ha BbIcOTE 2 M OT 1oJia mapajuieIbHO €My PacIiiooKeH Herpo-
3payvHblii KBagpaT co CTOPOHOM 2 M. LIeHTp maHHO U LIEHTp KBaJpaTa JIeKaT Ha OJTHON
BepTukaiu. Halinute cymMMapHyto miiomiaib TEHU U MOJYTEHU Ha MOJTY.

B2. C nomo1pto coOuparomiei JIMH3bI OJIy4eHO YBEIHMUEHHOE B 5 pa3 u300pakeHue npeaMera.
Paccrosnue ot npeaMera a0 3kpaHa 3 M. Onpenenure ONTHYECKYHO CHITY JIMH3HI.

C1. Ha guo Bogoéma, HAITOJIHEHHOTO BOJOM 10 BBICOTHI 10 ¢M, MOMEIIEH TOYEUHBIH HCTOUHHUK
cBeta. Ha moBepxXHOCTH BOJIBI MJIaBaET KPYTUias HEMPO3payHast MJIACTHHKA TAKMM 00pa3oM, 4To
€€ LIEHTP HaXOJIUTCS HaJ ICTOYHUKOM cBeTa. Kakoii HauMeHbIINI pagnyc T0KHA UMETh
MUTACTUHKA, YTOOBI HU OJIMH JTy4 HE MOT BBIUTH U3 BOJbI? AOCOIOTHBIN MOKa3aTenhb
npesomiieHus Boasl 1,33.

Pa3znesn 6. OcHOBBI CIeIHAIBLHOM TEOPUU OTHOCUTEIBHOCTH
DopmMa KOHTPOJISA: TECT

YciaoBus BbINOJHEHUS 321aHUSA

MecTo BBINOTHEHUS 3a/1aHus: yueOHbIN KaOMHET
MakcumaibHOE BpeMsl BBITTOJIHEHUS 3aaHus: 45 MUH.
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Tect no Teme «CnenuajbHasi TEOPUSI OTHOCUTEIHLHOCTH
Bapuanr 1.
Buumanue: V — ckopocmo men (vacmuy,)

1. KTo u3 HIKE YKa3aHHBIX YYCHBIX SIBJISCTCS CO3/aTeIeM CIICIUATBHON TEOPHH
otHocurenbHocTH (CTO)?

a) Apnollensuac6) AnpoepT MaiikenbcoH

¢) AnpOept DiHmTENH 1) [xelimc Makcsenn

2. B kakux equHUIIaX U3MEpPSIETCsl SHEprus nokos tena (dactuusl) B CU?
a) JIx 6) Jlx/xr ¢) Jox/M3n) kr M /c

3. Ykaxute popmyny DUHIITEHHA:

o
a) E =mo v?6) E =c m?) E = 7 n) E = mc?

4. Kakast u3 9acTHIl HE IMEET MACCHI TTOKOSI?
a) 2JIEKTPOH 0) (POTOH C) HEUTPOH 1) IPOTOH

5. Teno (kocMuveckuii Kopadib) IBUKETCS co ckopocThio 0,95 ¢. [Ipu 3TOM ero npooiabHbIE
pa3Mepsl. ..
a) YBEIMUMBAIOTCA 0) YMEHBIIAIOTCS C) HE U3MEHSIIOTCS

6. KocMuueckuit kopabib 1Buxercs co ckopocthio 0,87 c. Ilpu a3Tom ero macca, Macca
KOCMOHABTOB, Macca MPOJIyKTOB NMUTaHUs yBeIn4YuBaeTcs B 2 pa3a. Kak nu3amenurcs Bpems
MCIIOJIb30BaHUs 3a11aca MUTaHus Uil KOCMOHABTOB?

a) yBeIMUYHUTCS B 2 pa3a 0) yMEHbIIUTCS B 2 pa3a

C) HE U3MEHHUTCH 1) YBEIMUUTCS B +Z pas3a

7. Ilpn HarpeBaHUM TeJ UX Macca. ..
a) yBeIMUMBaeTCs 0) yMEHbIIAETCS C) HE U3MEHSIETCS

8. Uacrtuia, uCIyIeHHast U3 KOCMHUYECKOTo KOpadJisi, IBUKETCS CO CKOPOCTHIO V1.
OTHOCUTENIbHO Kopabiid. CKopocTh KOCMUYECKOro Kopadist v. Yemy paBHa CKOPOCTh YaCTHUIIBI V2

OTHOCHUTENBHO 3eMin? v U V1 OJIM3KH K CKOPOCTHU CBETA.
v +V v +V
L L

Av2=VitvO) va=F v o)vo= e v =T

9. Ckousibko BpeMeHH cBeT ujeT oT 3emiu 1o [lnytona? Paccrosnue ot 3emnu no [lmyrona 5,9
MiIpA. kM. OTBET OKPYTJIUTE /10 IEJIbIX
a) 20 ¢ 6) 2000 c ¢) 2*¥10% ¢ 1) 2*10° ¢

10. Yemy paBHa Macca Teina, ABHKYyILerocs co ckopocteto 0,8 ¢. Macca nokosierocs tena 6 Kr.
a) 10 xkr 6) 6 xr c) 4,8 kr 1) 3,6 kT

11. Teny kakoif Macchl COOTBETCTBYET dHeprus mokos 9* 101 Tx?
a)lr6)10rc)100T o) 1 kr

12. * Bo CKOJIbKO pa3 yBETMYMBACTCS Macca YaCTHUIIbI TIPU JBHKEHUU cO CKopocThio 0,99 ¢?
[MonckassiBao: 0,992 = 0,98, ¥82=0,14. OtBeT OKPYTJIUTE JI0 ACCATHIX
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a)1,46) 1,7¢)23 1) 7,1¢) 71

13* C xako# CKOpPOCTBIO JTOJDKHA JIETETh paKkeTa, 9ToObI BpeMs B HEl 3aMeIsiioch B 3 paza?
a) 2,77%108 m/c 6) 2,8*%108 m/c c) 2,83*108 m/c) 2,89*10% m/c €) 2,96*%108 m/c

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

1. B xakom rojy O6bu1a co3ziaHa crierraibHas TEOPHsi OTHOCUTEIBHOCTH?
a) 1875 ©6) 1905 ¢) 1955 1) 1975

2. B kakux equHUIIAX U3MEPSICTCS] UMITYJIbC Tena (4acTUIlbI)?
a) JIx/m 6) JIk / Kr ¢) KT M/ ¢ 1) KT M / ¢?

3. Ykaxute Gpopmyny pensiTUBUCTCKON MacChl:
03

a)mZﬁG)mZmoﬂc)m: \T‘;z{)mzmoﬁ

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

5. Teno unu yacTuIa ABMKETCS CO CKOPOCThIO, OJM3KOM K CKOpOCTH cBeTa. [Ipu aToM ee macca
OTHOCHUTEJIbHO HETIOABI>KHOTO HaOI01aTens. . .
a) yBelIMUMBaeTcs 0) yMEHbBIIIAETCS C) HE U3MEHSETCS

6. KocMuueckuii kopa0iib JBHXKETCSA €O CKOPOCTBIO 0,5 ¢ OTHOCHTENBHO 3emin. M3
KOCMHYECKOTO KOpPaOIs HCITYCKAETCsl CBETOBOM CHIHAJI B HAIIPABJICHUH JIBUKEHUS KOPaOIIs.
YeMy paBHA CKOPOCTh CBETOBOI'O CHTHAJIA OTHOCUTENLHO 3eMIn?
a)0,5¢6)cc)1,5¢cm)c s

7. B xocmudeckom Kopabiie, IBIKYIIEMCS CO CKOPOCTBIO, OJTU3KOM K CKOPOCTH CBETA BPEMH. ..
a) uzaer obicTpee 0) UAET MeJIeHHEee
¢) Ha 3eMJie 1 KOCMUYECKOM KopalJie BpeMs UJIeT OJTMHAKOBO.

8. Ecniu anemeHTapHas 4acTuila ABMXKETCS CO CKOPOCTHIO CBETA, TO ...
a) Macca MOKOS YaCTUIIBl PaBHA HYJIIIO

0) yactuiia o0JIa1aeT YMEKTPUIECKIM 3aPSIOM

C) Ha YacTHUIly IeHCTBYET rPaBUTALIMOHHOE M0JIe 3eMIIH

) YaCTHIIA HE MOKET pacrlagaThCsi Ha COCTaBHBIE YaCTH

9. CxonbKo BpeMeHH CBET UAET oT 3emun 10 Mepkypusa? Paccrosaue ot 3emiu 10 Mepkypus
58 MITH KM.

a) 0,02 ¢ 6) 100 ¢ ¢) 200 ¢ x1) 1000 ¢

10. dnuna nokosierocs crepkusa 10 M. Uemy Oyzer paBHa ero JUIMHA MPH IBHKEHUHU CO
ckopoctbio 0,6 c?
a)6mM0)8mc)lOM ) 16 m
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11. Haiinute 3HEpruIo Mokos 3JeKTPOHA.
a) 8,1*107™ JTx 6) 8,1*1071 Tk ¢) 2,7*10™° JIx 1) 2,7*%1022 JIx

12* C kocMHUeCKOT0 KOpadJIs, yaaistonerocs ot 3emin co ckopoctbio 0,75 ¢, ctapTyeT pakera
B HalpaBJIEHUH JBMXKEHUS Kopabist. CKopocTh pakeTsl oTHOcuTenbHO 3emin 0,96 c. Kakosa
CKOPOCTh pPaKeTbl OTHOCUTEIHHO KOpals?

a)0,75¢6)cc)0,8cm)0,85ce)0,96c

13* Pakera nBuxkeTcst co ckopocThio 0,968 ¢. Bo ckolIbKO pa3 oTiandaeTcs BpeMs, U3BMEPEHHOE B
pakere, OT BpEMEHH, U3MEPEHHOT0 110 HETOABIKHBIM Yacam?
a) 5pa3 0) 4 pazac) 3 pa3a n) 2 pazae) 1,5 paza

Pazgea 7. KBanToBasi pusuka

dopMa KOHTPOJIS: KOHTPOJIbHAasA padoTa

YciaoBusi BbINOJHEHHS 3aJaHUA.

MecTo BBINOTHEHUS 3a]aHUA: Y4eOHbI KaOUHET
MakcumanbHOE BpeMs BBITTOJIHEHUS 3a1aHus: 45 MUH.

TekcT 3amanust: TEKCT KOHTPOIbHOM pabOThI

1 BapuanT

1. Karox poTossemMenTa 00aydaeTcs CBETOM ¢ JUIMHOM BoJHbI A = 3,5 x 1077 m. Kakas sHeprus
nepenana (OTOIEKTPOHAM, €CIIU B LenHu (oTodaeMenTa mpotek 3apsag Q =2 x 10712 Ku?
[Tocrosinnas [nanka h = 6,62 x 10734 /I;kec, Benmmunna 3apsa >1extpona |e| = 1,6 x 107" Kur,
ckopocTh ceera ¢ =3 x 108 m/c.

2. Kakoii MakcuMainbHbIH 3apsit Q MokeT OBITh HAaKOIUICH Ha KOHJIeHCAaTOpe eMKOCThi0 Co = 2 X
107! @, oxHa U3 OOKIAMOK KOTOPOro OOJIy4aeTcst CBETOM C [JIMHOM BOJHBI A = 5 X 1077 m?
Pa6oTa BhIXOma dnekTpoHa coctasiager A = 3 x 1071 JIxk, nocrosunas Ilnanka h = 6,62 x
10734]Iskec, BenmunHa 3apsna saexrpona || = 1,6 x 1071 Kui, ckopocts cBeta ¢ =3 x 108 m/c.

3. Ha meramnmueckyro IUIACTUHKY CKBO3b CETKY, MapajulelbHYIO IJIACTUHKE, Ma/laeT CBET C
JUIMHON BoiHBI A = 0,4 MkM. DOTOTOK MpeKpamiaeTcss MpU 3aJepKUBAIOIIEH pPa3HOCTU
NOTEHLIMANIOB Mexay IutactuHkod u cerkod U = 0,95 B. Onpenenuts KpacHyr TIpaHMILY
dorosddexTa (MAKCMMaNBHYIO JUIMHY BOJIHBI Amax). [locTosiunas [Tnanka h = 6,62 x 10734]xkec,
BEJIMYMHA 3apsa d1ekTpona |e| = 1,6 x 107'° Kua, ckopocts cBera ¢ =3 x 108 m/c.

2BapuaHT

1. Atom Bomopoaa ucmycTtun GOToH ¢ AauHON BOJHBI 4,86 x 107 M. Ha CKOIBbKO M3MEHMIIACh
DHEPrus JJIEKTPOHA B aTome?
2. [Tnockwii aIFOMUHUEBBIH 3JIEKTPO]T OCBEIIASTCS YIbTPA(PHOICTOBEIM CBETOM C JUTHHON BOJIHBI
A =830 x 10°® m. Ha kakoe MakCUMaJbHOE PACCTOSHUE OT MOBEPXHOCTH JJIEKTPOIA MOMKET
yAaIUThCS (POTOIIEKTPOH, €CIM BHE AJIEKTPOJIa UMEETCS 3aJepKUBAIOLIEE FIEKTPUUECKOE I10JIe
HanpsbkeHHoctu E = 7,5 B/em? Kpacnas rpanuna ¢porosddexra it allloOMUHUS COOTBETCTBYET
JUIMHE BOJHBI Ao = 33,2 X 1078 m.

3. Karon BakyymHOro ¢oTosneMeHTa 00JydaeTcsi CBETOBBIM ITyYKOM C JJTMHON BOJMHBI A = 0,5
MKM U MommHOCTbI0 W = 1 BT. Ilpu O0sbIIMX YCKOPSIOUIMX HANPSHKEHUSX MEXIy KaToIOM U
aHOJIOM (OTOTOK JIOCTHTaeT HACHIINIEHUS (BCE AJIEKTPOHBI, BBIOMTHIE W3 KaToJa B E€AMHHUILY
BpEMEHH, NocTHraloT anoaa) In = 4 MA. Kakoe xonmuuecTBO n JOTOHOB MPUXOTUTCS HA OJUH
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5JIEKTPOH, BbIOWBaeMbIii u3 karoaa? 3apsa snextpona e = 1,6 x 107" Ku. [Tocrosuuas ITnanka
h = 6,6 x 10734 Izkec.

Pa3nen 8. CtpoeHue u IBOJIIONHUS BCeJTeHHOT

dopMa KOHTPOJIS: 3aIIMTA COOOIIEeHUIT

YcaoBus BbINOJHEHUS 321aHUS

MecTo BBINOTHEHUS 3aJaHUsA: Y4eOHbIA KaOMHET
MakcumanbHOE BpeMs BBIITOJIHEHHS 3aaHus: 45 MUH.

[IpumepHas TemMaTHKa COOOIICHMIA:

1. Ctpoenue ["anakTuku

2. HoBoe nipezcTaBiieHre 0 CTpoeHU BeeneHHoi
3. OBomronus Beenennon

4. Teopuwu 3Bot0oMHU Beenennoit

5. Teopust DnBuna Xab6ma

3.3 Kpurepuu oueHku

Kpurepun oneHuBanus Tecra:
OOyuaromumiicst mojrydaeT OIeHKY «5» mnpu BoiostHeHUH 95-100 % 3amanuii npaBUIIbHO.
OOyyaronuiics Moyy4aet OLeHKY «4» MpH BBINOJIHEHUU 75-94 % 3aganuii mpaBUIIBHO.
OOyuaromumiics mojrydaeT OIeHKY «3» mpu BoIoTHEHUH 60-74 % 3agaHuii mpaBUIbHO.
OOyuaromuiicst mojrydaeT OIEHKY «2» MpH BBITTOJIHEHUH MeHee 60 % 3a1anuii mpaBUIbHO

Kpurepuu oneHuBaHusi NMMCbMEHHOH KOHTPOJIbHOI pPadoThI
Orenka «5» cTaBUTCS 32 pabOTY, BHIMOJIHEHHYIO TTOJIHOCTHIO 0€3 OIMOOK U HETOUYETOB.
Onenka «4» craBuTCs 3a paboTy, BBIIOJHEHHYIO MTOJIHOCTBIO, HO TIPU HAJIMYMU B HEHl He
Oonee ogHOM HErpyOOii OMMOKH U OJTHOTO HeouETa, He Oosiee TPEX HEAOUETOB.
Onenka «3» CTaBUTCs, €CIU CTYJEHT MNpPaBUIBHO BBIMOJIHUI HE MeHee 2/3 Bceil paboThl
WIN JIONMYCTUI He Oosiee oAHOI rpy0oii omuOKHM U BYX HEI0uYE€TOB, He Oosiee 0AHOH rpy0oil u
OJIHOM HerpyOoii om0k, He 6ojiee TPEX HETrpyObIX OMIMOOK, OJHON HErpyooi OMMOKU U TPEX
HEJI0YETOB, IIPU HAJIMYUHU YETBIPEX-TIATU HETOYETOB.
OmeHka «2» CTaBHUTCS, €CITH YHCIIO OMHOOK M HEOYETOB MPEBBICHIIO HOPMY JUTSI OIICHKH
«3» WM MPaBWJILHO BHITIOJIHEHO MeHee 2/3 Bceil paboTHhl.
[MEPEYEHB OIIIMBOK
['pyOble ommbKku
1. Hes3nanue ompeneneHUil OCHOBHBIX MOHSTHH, 3aKOHOB, MPABUJI, OCHOBHBIX IOJIOKEHUI
TeopHH, GopMy, OOIIETPUHATHIX CUMBOJIOB 0003HauUeHUs (PU3NUECKUX BEINYHMH, €AMHUI]
U3MEpEHUsl.
HeyMmeHwe BBIIENATE B OTBETE TJIABHOE.
HeymeHnne mpuMeHSITh 3HAHUS /IS pEIICHUS 3a/1a4 U OOBSICHEHUS (PU3MUECKUX SBJICHUH.
HeymeHne 4uTaTh 1 CTPOUTH TpadUKU U TPUHITUITHAIHHBIE CXEMBI.

o s wD

Heymenune moaroroBute K paboTe YCTAaHOBKY WM JIabopaTopHOE O0OpyAOBaHMUE,
IPOBECTU OMBIT, HEOOXOAMMBIE PAcuéThl, WJIM WCIOJIb30BATH MOJYUYCHHbIE NAHHBIC IS
BBIBOJIOB.

6. HeOpexxHoe oTHOIIEHHE K Ja00paTOPHOMY 00OPYIOBAHUIO 1 U3MEPHUTEIBHBIM ITpHOOpam.
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7. HeymeHnue onpenenuTh MoKa3aHUE U3MEPUTEIBHOTO MPUOopa.
8. Hapymenue TpeboBanuii mpaBui1 6€30MaCHOTO TPYAA IPU BHIMOJIHEHUH YKCIIEPUMEHTA.
Herpy0Osie ommbku
1. Herounoctu (opMymupoOBOK, ONpEIeNCHHM, MOHATUH, 3aKOHOB, TEOPHi, BbI3BAaHHBIC
HETOJIHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OIPEAEIIEMOT0 OHSATHS, OIINOKH, BEI3BAHHBIE
HECOOTIOICHUEM YCIIOBUI MPOBEACHUS ONbITA WIIK U3MEPEHHIA.
2. OmuOKM B YCIOBHBIX OOO3HAQUYEHHAX HAa NPUHLUIHUAIBHBIX CXeMaX, HETOYHOCTH
yepTrexei, rpaduKoB, CXeM.
3. Ilpomyck uau HETOYHOE HaNKMCAHUE HAUMEHOBAHUN €AMHUIL (PU3NUECKUX BEIUYUH.
4. HepaunoHaibHBII BEIOOP X012 PELICHUS.
Hemouérrl
1. HepauuoHnanbHble 3alKUCU MPU BBIYMCICHUSAX, HEPALMOHAIbHbBIE PUEMBI B BBIUHUCIICHUH,
peoOpa3oBaHUU U PELICHUHU 33]1a4.
2. Apudmernyeckue OIMMOKA B BBIYMCICHUSX, €CIM 3TH OMIMOKH TpyOO HE MCKaXKaroT
peabHOCTb MOJTYYEHHOTO Pe3ysIbTaTa.
3. OtnenbHBIC TOTPELIHOCTH B (POPMYIUPOBKE BOIPOCA UM OTBETA.

>

HeOpexHoe BBIOIHEHHE 3aITUCeH, YePTEKE, CXeM, rpaduKoB.
5. Opdorpaduueckre U MyHKTYaIITMOHHBIE OIITHOKH.

Kpurtepuu oneHuBaHus 10MOJHUTEIHHOI0 COOOIIEHHA:

Onenka «5» CTaBUTCS B TOM Cllydae, €CIHM CTYACHT IOKa3bIBa€T BEPHOE MOHMMaHUE
(GU3MUecKOil CYIIHOCTH paccMaTpUBAEMBIX SIBJICHUN M 3aKOHOMEPHOCTEW, 3aKOHOB M TEOPHIA,
JlaeT TOYHOE ONpEeNICHHMEe M HMCTOJKOBAaHME OCHOBHBIX MOHATHH, 3aKOHOB, TEOpUH, a TaKxke
NpaBWIbHOE ONpeseneHne (U3NYeCKHMX BEIWYMH, WX €IMHUIl M CII0COOOB H3MEpEHUs;
NPaBUJIBHO BBIMOJHSIET YEPTEXKH, CXEMbl U TpapUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIAHY,
COIIPOBO’KIAET paccKka3 HOBBIMH IpUMEpPaMH, YMEET IPUMEHUTh 3HaHUS B HOBOW CUTYAIMH MPU
BBITTOJIHEHUH TPAKTHUYECKUX 3aJJaHUN; MOXKET YCTaHOBHTH CBS3b MEXIY H3y4aeMbIM U paHee
U3Y4EHHBIM MaTEepPHaJIOM I10 Kypcy (HU3UKH, a TAaKXKE C MaTepPHajIoM, YCBOSHHBIM NIPU U3Y4YECHUHT
JPYTUX MPEIMETOB.

OmeHka «4»- ecy OTBET yUEHHUKA YIOBIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha
OLIEHKY «5», HO JaH 0e3 HCHOJb30BaHUS COOCTBEHHOrO IIIaHA, HOBBIX NPUMEpOB, 0Oe3
NpUMEHEHHUs 3HAHWH B HOBOW CHUTyallMM, Oe3 HUCIOJIb30BaHUS CBs3eH C paHee H3yYEHHBIM
MaTepHajJoM U MaTepuajoM, YCBOGHHBIM NpPU H3yYEHHUU APYTHX MPEIMETOB; €CIM ydyalluhcs
JIOITYCTUII OJIHY OIIMOKY WK He 6oJiee ABYX HEAOYETOB U MOKET UX MCIIPABUTH CAMOCTOSITEIILHO
WA C HEOOJIBIIOW TOMOIIBIO YIUTEIISL.

Onenka «3» CTaBUTCS, €CIU y4allluics MPaBHJIBHO MOHHMMAaeT (U3NYECKYIO CYIIHOCTb
paccMaTpUBaEMbIX SIBICHHU W 3aKOHOMEPHOCTEH, HO B OTBETE MUMEIOTCS OTIENIbHBIC TIPOOEITbI B
YCBOGHHH BOIIPOCOB Kypca (M3HWKH, HE MPEMmATCTBYIONINE TalbHEHIIEMY YCBOCHHUIO
IPOTPaMMHOI0 MaTepuasla; yMeeT MPHUMEHATh IOJyuYeHHbIE 3HAaHWUS MpPU PELIeHUH MPOCTHIX
3aJa4 ¢ UCIOJIb30BaHUEM T'OTOBBIX (POPMYII, HO 3aTPYAHSETCS NIPU PEILIEHUH 3a/1a4, TPeOyIOIuX
npeoOpa3oBaHus HEKOTOPBIX (HOPMYI; MOMYCTHJI He Oojiee OgHOW TpyOOH OIMOKKM U ABYX
He1ouéToB, He Ooiee OHOM TPYOOH 1 OHOI HerpyOoii ommOKu, He Oosee ABYX-TPEX HErPyObIX
OIIMOOK, OAHON HErpyOoii OMMUOKU U TPEX HEOUETOB; TOMYCTUII YETHIPE UITH MATh HEJOUETOB.
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OneHka «2» CTaBUTCS, €CJIM yYallUCs HE OBJIaJie] OCHOBHBIMU 3HAHUSIMU U YMEHUSIMHU B
COOTBETCTBUU C TPEOOBAHUSIMHU MPOTPAMMBI M JOMYCTHJI OOJBIIE OMIMOOK W HEIOYETOB, YeM
HE00XO0IUMO ISl OLIEHKH <«3».

3.4 Ki1104 K KOHTPOJIbHO-U3MEPUTEJIbHBIM MaTepuajiam

Paznen 1. Mexanuka ¢ 3j1eMeHTAMHU TEOPUM OTHOCUTEILHOCTH

Bapuant 1
Howmepa 3ananuit OTBET
Al 4
A2 4
A3 1
A4 2
AS 2
A6 2
A7 3
Bl 2M.c
B2 Im.c2
B3 4]1x
Bapuant 2
Howmepa 3ananuit OTBET
Al 2
A2 1
A3 4
A4 2
AS 1
A6 2
A7 3
Bl 2Mm.c
B2 6.8]x
B3 2m.C

Paznea 2. MoaekyasipHas pusuka. Tepmoaunamuka
OTBeThbl HAa KOHTPOJIbHYIO padboTy 1o Teme MonekynsipHas ¢puszuka 10 kiacc

| BapuanT
Al-3
A2-2
A3-1
A4-3
AS-1
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B1. 20 monb
B2. 123

CI1. 5,56 xr
2 BapuaHT
Al-1

A2-3

A3-1

A4-3

A5-1

B1. 675 klla
B2.432
Cl.22,22 c™m

Pa3znes 3. OCHOBBI 3JIEKTPOAUHAMHUKH
1 BapuaHT

Al-1

A2-1

A3-3

A4-2

AS5-4

B1. 63,7 Tn/c
C1.04 Tn

2 BapuaHT

Al-3

A2-2

A3-1

A4-2

AS-2

Bl1. 5 mxKn
C1.I=mgl/uonNS

Pa3znea 4. KosieOanusi 1 BOJIHBI

1 BapuanT

Nel 3amumiem ypaBHEHHE TapMOHHUYECKHX KOJieOaHUH B 0OIIEM BUIE

X = A cos (ot+¢). Cornacao ycinoBuro ¢=0, A=0,8m, w=2m y=2%*3,14*0,5=3,14

No 2

N3 popmyner nepuoga T=2 nt N(/ g) BbIpazuM mmny 1=(g*T2)/4n2 Tlocne
BBIYHCIICHUN TTOTYIUM 1=3Mm.

Otger: |=3Mm

Ne3

dopmyna JUIMHBI BOJIHBI A=0/V', OTKyla BEIpa3UM 4acToTy V=v/ A, TIociie
BbIuKCIeHU nojayuuM V=0,03 I'n
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Otset: V=0,03I"11

Ne 4

dopMyITa Iepro/Ia KOIeGa Ui B 2IeKTpOMarHuTHOM KoHType T=2 1\(L*C),
BBIYHCIIUB 110 3TOM popmyiie momydaeM T= , mo ¢popMysie 4acTOTHI ostyyaem V'
=1/T=

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

2 BapuaHT

Nel 3amumiem ypaBHeHHE rapMOHHYECKHX KOyeOaHHH B 0011IeM BUE

x = A cos (ott+o). ITo ycnoButo 3amaun x = 0,4 cosSnt , 3Hauut =0, A=0,4m,
®w=5T,

[To popmyne =2 n/ T Beraucium T=2 1/ ©=0,4c

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

No 2

13 hopmyist meprona T=2 1 V(m/k) BBIpasHM KECTKOCTb IPYxXHHBL k=4 2% m
/T2 Tlocne BerunucieHui noryanm k=

Otger: k=

Ne3

dopmyna JIuHBI BOJIHBI A=0* T, 0TKy1a BeIpa3uM ckopocTh v = A/T, mocie
BBIYHCIICHUH ITOJIy4yuM T=c

Otset: T=c

No 4

dopMyITa Iepro/Ia KONeGaHnii B 2IeKTpoMarHuTHOM KoHType T=2 1\(L*C),
BBIPA3UM U3 3TON (opMyIibl MHIYKTUBHOCTh Katymku L = (C*T2)/4n2 , mocne
BBIYMCJIEHNH nToydaem L =

Otgert: L =

Pazgen S. Onruka

1 BapuaHT
1-4

2-3

3-4

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?
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7. 2,4 nutp
8. 11,4 c™m

Paznen 6. OCHOBBI CIeNHAJIBHONH TEOPUH OTHOCUTEILHOCTH

Nol | Ne2 | Ne3 | Ned | Ne5 | Ne6 | No7 | Ne8 | Ne9 | NelO | Nell | Nel2 | Nel3
1 c a I b 0 c a c c a a I v
BapHaH
T
2 §) c a C a S o a c o a a §
BapuaH
T

Paznen 7.KBanToBasi pusnka

1 BapuanT
Nel
Pemrenue.
BennunHa npoTeKIIEero B LIENU 3aps/ia paBHA

Q =lelN,
rae N - YUCJIIO0 (OTOIEKTPOHOB.
Otcrona

N =Ql/le|.
DOHeprus OJIHOTO CBE€TOBOIO KBaHTa C JUIMHOW BOJIHBI A paBHa hc/A.
CrenoBaTesnbHO, b oTO3IeKTpOHAM nepenaHa SHEprus Nhe/A.
Torna

W = Qhc/(Ae|).

[Tocne moacTaHOBKY 3HAYCHUN U BBIYUCIIEHHUS, TToJlydyaem W =7 X 10712 Jx.
OtBer: W=7 x 10712 JIk.

No2
Pemenue.
CornacHo ypaBHEHHUIO DHHIITEIHA 7151 PoTOdPdeKTa IHEPrHsi CBETOBOTO KBaHTa

pacxoayercsl Ha MpeoioeHne paboThl BhIXOAA U HAa COOOIEeHne (HOTOIICKTPOHY
KUHETHYECKOW DHEPTHUU:
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hc/h = A + mv?/2,

OTKYyJla
mv2/2 = hc/h — A.

[Toxuparomue o0iydaeMyro OOKIanKy KOHJeHcaTopa (OTOAIEKTPOHBI YHOCAT
OTPULIATENBHBIA  3apsl, B pe3yibTaTe 4Yero AJTa OOKIagKa 3apsKaceTcs
noJI0)kuTeNbHO. Co3gaBacMoe €10 JJIEKTPUYECKOE I10JI€ HAaBOAWT TAaKOM K€ IO
BEJIMUMHE OTPUIATENbHBIN 3apsii Ha apyrod oOkmagke. Mexay oOKIagkaMu
Bo3HMKaeT pasHocTh noreHuuanoB U = Q/Co, rne Q — BenuuuHa 3apsia Ha
KaX/10i 13 0OKIaJoK. DJIEKTpUYECKOe MoJie KOHJEHCATOpa CTPEMUTCS BEPHYTH
AIIEKTPOHBI Ha TIOJIOKUTEITHHO 3apsKEHHYIO OOKJIaKy.
Ecniu mnoTeHnumanbHas SHEPrUsi HJIEKTPOHOB B OKPECTHOCTH OTPUIIATEIHHO
3apspKeHHOW 00KiIaaky |e|U craHeT paBHOW MX HaYallbHON KMHETHYECKOI SHEPIuH,
TO BCE DJIEKTPOHBI, IOKUAIOIINE 00IydaeMyto 00KIaIKy, OyAyT BO3BpallaTbcs Ha
Hee, M 3apsAaKa KOHJEHcaropa Impekparurca. Takum oOpa3oMm, ycClOBUE
JOCTHUKEHHS] MAaKCUMAJIbHOTO HANpPSKEHUS MEKIy OOKIIaIKaMU UMEET BUJL:
mv?/2 = |e|U,

NnIn
hc/s. — A = |e]Q/Co.

Otkyna
Q = (Cd/le])(hc/h — A).

I[Tocie moJcTaHOBKH 3HaueHMH 1 BbruuciaeHus, umeeM Q = 1,2 x 1071 Kur.
Otreer: Q=12 x 107! Ku1.

Ne3.

Pemennue.

@DOTOTOK MOpPEKpallaeTcs, Korjaa MNOTEHIMAIbHASI SHEPrus dDJICKTPOHOB B
3aJICPKUBAIOIIEM T10JI€ CTAHOBUTCS PABHOM KMHETHUYECKOW SHEPIUU DIIEKTPOHOB,
MOKUJAIONIUX MJIACTUHKY, T.€.

le|lU = mv?/2.

Hcnone3yst ypaBHeHUE DWHINTEWHA, MOJydyaeM pabOTy BBIXOAAa MJig Marepualia
TUIACTUHKM:
A =hc/h — |e|U.

JlnuHa BOJIHBI  Amax, COOTBETCTBYIOMIAsi KpacHOW rpanuiie (orodddekra,

OINPENENSIETCS U3 YCIIOBHUS, YTO SHEPIUsl KBaHTa paBHA pabOTe BbIXOAA:
he/hmax = A
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O6T)CI[I/IHH}I 3aIlIMCAHHBIC COOTHOIICHUS, ITI0JIY9YacM OTBCT!
Amax = he/(he/L — [e]U) = 5,7 x 107° m.

OTBeT: MakcHMalbHas JJIMHA BOJIHBI paBHa 5,7 X 1076 m.
2BapuAaHT
Ne 1.

Pemennue.
[Io teopun bopa mpu mnepexone >3JaeKTpoHa M3 COCTOSHUA C 3Heprueil En B
coctosinue ¢ sHepruei Em nsnyvaercs GOTOH ¢ sHEpruen, paBHOM

hV=En_Em=A.

Y4autsiBas, 4To
vV =c¢/A,

NoJIy4aem
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.
OTtBet: AE = 2,56 3B.
Ne?

Pewmenne.
OHeprus GoToHA

W, = he/A

pacxoayeTrcss Ha COBEpIICHHE paboThl BbIXOJA A, oIpeaenseMoe KpacHOU
rpaHuLe
A = hc/h,

U Ha pabOTy MPOTUB 3aEP>KUBAOIIETO TIOJIS, PABHYIO
W = eEl,

rac | — UCKOMOC paCCTOSIHI/Ie.
hc/A = he/io + eEl.

Otcrona
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| = (/A — 1/0o)hc/(eE).
Pacuet maer 1= 1,5 cm.

Ne3.

Pemenue.
Yucno GpoToHOB, MaIaoNUX Ha KaTO/ B €IMHUIYY BpEMEHHU

Nq)hc/}, = W,
No = Wh/(hc).

LII/ICJIO BJIGKTPOHOB, BBLJICTAKOIIINX B eIII/IHI/ILIy BpeMeHI/I,
Ne = l/e.

KonnuectBo POTOHOB, MPUXOASIINXCS HA OJIUH DJICKTPOH,
N = Nao/Ne = Wae/(hcl) = 100.

Pa3znen 8.Ctpoenue u 3Bosronus BeesienHou

IIpuMmepHoe cooOeHHE:
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Crpoenue u 3BoI01UA BeesieHHOM
Bcenennas 6eckoHeyHa BO BpeMEHU UM IpocTpaHcTBe. Kaxaast yacTuyka BCeIEHHOM MMEET CBOe
HAyaJlo M KOHeIl, KaKk BO BPEMEHH, TaK M B MPOCTPAHCTBE, HO Bci Bcenennas OeckoHeYHA U
BEYHa, TaK KaK OHA SBIISIETCSd BEYHO CaMOJBIDKYyIUeWcs Martepueil. Bcenennas 3T1o Bcé
cymecTByomee. OT MenpyalllIMX NBUIMHOK M aTOMOB JI0 OTPOMHBIX CKOIUIEHMH BEIECTBa
3BE3HBIX MUPOB U 3BE3THBIX CHCTEM.
3Be3nbl Bo BceeneHHoil oObenMHEHBI B THUTAHTCKHE 3BE3/HBIE CHCTEMBI, HAa3bIBACMbIC
rajJlakTukamu. 3Be3JHas CUCTeMa, B COCTaBe KOTOpPOMl Kak psoBasl 3Be3Ja HaXOAMUTCS Halle
Conuue, nHazbiBaercsi ['anmaktukoi. YUucino 3Be3n B ramaktuke nopsaka 1012 (Tpuwuiunona).
Mueunslii yTh CBeTIas cepedpurcTas ojioca 3Be3/] OMOsIChIBAeT BCE HEOO, COCTABIISISI OCHOBHYIO
qacTh Hamiew ["anaktuku. MiedHslil myTh Harbouee spok B co3pe3auu CTpenblla, I/1e HaXOsuTCs
camble MoIIlHbIe 0Onaka 3Be3]l. HanMeHnee sipok OH B MPOTHUBOMOJIOKHOM yacTu Heba. M3 atoro
HETPYAHO CeJaTh 3aKJIYEHHE, YTO COJHEYHas CHCTeMa HaXxOJIUTCS HE B LeHTpe [ amakTukwy,
KOTOpBIi OT HAac BUJEH B HampaBieHuu co3Be3aus Crpenbua. Pasmepst [Manaktuku Obuiu
3aMEYEHBI TI0 PACTIONIOKEHHUIO 3BE€3]], KOTOPbIE BUAHBI Ha OOJBIINX PACCTOSIHUAX. JTO 1e]er bl
u ropsiane rurantel. J{uamerp [Nanaktuku npumepno paser 3000 nk (ITapcek (1K) - paccrosHue,
C KOTOpBIM OOJIbIIAs TOJTYOCh 3€MHOW OpOWTHI, MEPIEHANKYISApHAs JTydy 3pEHUs, BUIHA O[T
yriaom B le. 1 Ilapcek = 3,26 cBeroBoro roma = 206265 a.e. = 3*1013 km.) wiu 100000
CBETOBBIX JIET (CBETOBOM IO/ - pAacCTOSIHUE, MPOIICHHOE CBETOM B TE€YEHME r0j/ia), HO YETKOMN
TPaHULIbI Y HEE HET, IOTOMY UTO 3BE3/[HAsl TUIOTHOCTh MOCTENEHHO CXOJUT Ha HET.
B uentpe IN'anaktuku pacnonoxeHo sapo auamerpom 10002000 0k - rUraHTCKOE YIIIOTHEHHOE
ckoruieHue 3Be3. OHo HaxonuTcs ot Hac Ha pacctosHuu oyt 10000 mk (30000 cBeTOBBIX JIET)
B HampaBlieHHMH co3Be3nusi CTpernblia, HO MOYTH HEIUKOM CKPBITO IUIOTHOW 3aBecoil 00J1aKoB,
YTO MPENSATCTBYET BU3YaIbHBIM U (oTorpaduieckuM HaOIIOJECHUSM 3TOTO HWHTEPECHEUIIEeTo
oOvexkta [amaktukun. B cocraB  siipa BXOOUT MHOrO  KpAacHbIX TUTaHTOB U
KOPOTKOIIEPUOINYECKUX Liedenns.
3Be37bl BEpXHEW 4YacTH TIJaBHOW IMOCIIEOBATEIbHOCTH, a OCOOEHHO CBEPXIMIaHTBhl U
KJIaccudeckue 1edenibl, COCTaBIAI0T Oosiee Mosiosble HaceneHre. OHO pacronaraercst ajiblie
OT ILIeHTpa W 00pa3zyeT CpaBHUTEIbHO TOHKHUU ciod uiaum guck. Cpeaw 3Be3 3TOTO JHCKa
HaXOJUTCs MbleBas MaTepus U obnaka rasa. CyOKapIuKU M TUTaHThl 00pa3yroT BOKPYT sijipa U
mucka [anmaktuku cdepuueckyro cucremMy. Macca Hallel TajJlakTUKH OLIEHUBAaeTCsl ceifuac
pasubiMu criocobamu U paBHa 2*1011 macc Connima (macca Connua paBrHa 2*1030 kr.) mpudem
1/1000 ee 3akmroueHa B MEX3B€3/IHOM rasze U nbuid. [lonepeunuk Hamiel ['anakTuku cocraBisieT
100000 cBeToBBIX J1€ETO.
N3BectHo Gosee 100 mapoBbIX M COTHU PAcCESHHBIX CKOIUICHUH, HO B ['ajaKkTHUKe IMOCIEeIHUX
necsaTku Telcsd. Kpome 3Be3n B cocTaB l'anakTMKM BXOAWT €UIE paccesiHHas MaTepus,
Ype3BBIYAITHO pacCesTHHOE BEIIECTBO, COCTOSIIEE U3 MEK3BE3AHOI0 raza u nsiin. OHo oOpaszyer
TyMaHHOCTH. TyMaHHOCTH ObIBatOT AU(PPY3HBIMU (KJIOUYKOBATON (OPMBI) U IUIaHETAPHBIMHU.
[Tpumep: razombuieBass TYMaHHOCTb B co3Be3quu OpuOHAa M TeMHas MbUIeBas TYMaHHOCTh
KoHckas ronosa. Bo BeenenHoli HeT HU4Ero €AMHCTBEHHOTO U HEMOBTOPUMOI'O B TOM CMBICIIE,
YTO B HEHl HET TaKOro Teja, TAKOro SIBJIEHMs, OCHOBHbIE U OOIIMEe CBONWCTBA KOTOPOro HE ObLIN
ObI MOBTOPEHBI B IPYTOM TeJle, IPYTUMHU SBJICHUSMHU.
BHeurnuil Buj ranakTuk ype3BbIUaiiHO pa3HOOOpa3eH, U HEKOTOPbIE U3 HUX OUEHb )KUBOIIHCHBI.
B ocHOBHOM Kitaccu(UKaIMs TajJakTHK JEIUTCS Ha 3 BUJA: SJUIMOTHYECKHE - 0003HayaeMble E
(elliptical); cnupanbHbie (Spiral); HenpaBuIbHBIE - 0003Hauaemble (irregular)7.
OJUIMNTUYECKUE TAJAKTUKU BHEIIHE HEBBbIpa3uTesbHble. OHM MMEIOT BHJ INIAJKUX SJUIUIICOB
WIM KPYroB C IMOCTENEHHBIM KPYTOBBIM YMEHbBIIIEHHEM SIPKOCTH OT LeHTpa K nepudepun. Hu
KaKUX JOIOJIHUTENIBHBIX YaCcTEeH Y HUX HET, IOTOMY YTO SJUIMITUYECKHE TAIAKTUKH COCTOAT U3
BTOPOTO THIA 3BE3JHOT0 HacesieHus. OHU MOCTPOEHBI U3 3BE3]l KPACHBIX U YKEJITHIX TMT'AHTOB,
KPacHBIX M JKENTBHIX KapJIMKOB M HEKOTOPOTO KOJIMYecTBa OEJbIX 3BE3]l HE OU€Hb BBICOKOM
cBemiocTH. OTCYTCTBYIOT O€Noroiayoble CBEPXTHMI'AaHThl M TUTAHTHI, T'PYNIHPOBKUA KOTOPBIX
MO>KHO HaOJI0aTh B BUJE SIPKUX CTYCTKOB, MPHUIAIOLIUX CTPYKTYPHOCTh CUCTEME, HET MbLIEBOI
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MaTepuu, KOTOpasi, B T€X TAJIAKTUKAX 1€ OHA UMEETCs, CO3MAET TEMHBIE MTOJIOCHI, OTTEHSIOIINE
(dbopMy 3BE3THOM CUCTEMBI.

C HECKOJBbKO OJHOOOpPa3HBIMHU JIUIMITUYECKUMHU TallaKTUKAMH KOHTPACTUPYIOT CIHUPAIbHbBIE
TaJlaKTHKH, SBISIONINECS MOXKET OBITh J1a)Ke CAMBIMU KHBOIMCHBIMU 00bEKTaMH BO BceneHHOi.
VY SIMNTHUYECKUX TalakTUK BHEUIHUM BHUJ TOBOPUT O CTaTUYHOCTH, CTAallMOHAPHOCTH.
CriupanbHble TaJaKTHKH, HA00OPOT, SBJISIOT COO0OM mpuMep AMHAMUKU (popmbl. VX KpacuBbie
BETBU, BBIXOJAILINE M3 LIEHTPAJIBHOTO siipa M Kak Obl TepsIollre OYepTaHHs 3a IMpeaeaamMu
raJlakTHUKH, YKa3bIBaeT HAa MOIIHOE CTPEeMHUTENIbHOE BHKeHue. [lopakaeT Takke MHOrooopasue
dopMm u pucynkoB BerBed. Kak mpaBuio, y rajakTUKH UMEIOTCS [IBE€ CIHpalibHblEe BETBH,
Oepylmue HayaJo B IPOTHUBOMOJOXKHBIX TOYKAaX fJipa, Pa3BUBAIOLIMMUCS  CXOIHBIM
CUMMETPUYHBIM 00pa3oM U TEPAIIMMUCS B MPOTUBOMNOJOXKHBIX o0nacTax mnepudepuun
ranakTuku. OHAKO M3BECTHBI MPUMEPHI OOJIBIIET0, YeM JIBYX YHCIa CHHPAIbHBIX BETBEH B
rajiaktTuke. B npyrux ciydasx covpaid JBe, HO OHM HEpaBHBI - OJHA 3HAUUTENbHO Oolee
pa3BUTa, 4YEM BTOpA.

[lepeuuncrnenHple 1O CHUX TOP THUIBI TaJaKTUK XapaKTEPHU30BAIUCH CUMMETPUYHOCTBHIO (GopM,
ONpeeNIiEHHbIM XapakTepoM pucyHka. Ho Bcerpeuarorcs OOJBLIOE YHUCIO — TalaKTHK
HENpaBWILHON (PopMmbl, 0e3 Kakoi-TuO0 3aKOHOMEPHOCTU CTPYKTYpHOTO cTpoeHus. MM maror
0003HaueHHE OT aHTIIMICKOTO CJI0Ba irregular - HeMpaBUIILHBIE.

HenpaBunbHas ¢opma y raJakTUKH MOKET OBITh BCJIEJCTBUE TOTO, YTO OHA HE ycIelna MPUHATh
IPaBWIbHON (QOpMBI M3-3a Majol IUIOTHOCTH B HEH MaTepuu WM H3-3a MOJIOJOIO BO3pacTa.
EcTtp 1 apyras BO3MOKHOCTh: rajJakTUKa MOXET CTaTh HENPAaBUJIbHOW BCIEACTBUE UCKAKEHUS
(dbopMbI B pe3ynbTaTe B3aUMOJICHCTBHS C IPYTOil raJaKTUKOM.

B otnanenHom mponuiom Matepus B Hamieil obnactu BceneHHO# Haxoaunaach B CBEPXILNIOTHOM
COCTOSTHUU. 3aTeM IPOMU30IIET «B3pPbIB», B pE3ylbTaTe KOTOPOTO M HAYAJIOCh PACLIMPEHUE.
YroObl BBIACHUTH JalbHEHIIYI0 Cyap0y MeTaramsakTHKH, HEOOXOJMMO OIEHHUTh CPEIHIO0
MJIOTHOCTh MeX3Be3qHoro raza. Ecom ona Beime 10 mpotonoB Ha 1M3, TO oOmIEe
IPaBUTAIMOHHOE I10JIE€ METarajJakTHKH JOCTaTOYHO BEJIMKO, 4TOOBI MOCTENEHHO OCTaHOBHTH
pacumpenue. M 0HO CMEHSIETCS CKaTHEM.

HaOnronenus mokasplBaroT, YTO TaTaKTUKH, [TOJI0O0OHO 3Be3/aM, IPYNIIUPYIOIINECS B paccessHHbIe
Y I1apOBBIE CKOIUICHHUS], TAKKe O0BEAUHSAIOTCS B TPYIIIBI U CKOIJICHUS Pa3IMYHON YMCIEHHOCTH.
Bcst oxBaueHHast COBpeMEHHBIMU METOJIaMH aCTPOHOMHUYECKUX HaOI0JeHUH yacTh BceneHHOM
Ha3piBaeTcsl Meraranaktuko (wiam Hameld Bceenmennoi)8. B Meraranaktuke MpocTpaHCTBO
MEXAy TalaKTUKaMH 3allOJHEHO YPE3BbIUAWHO pa3psHKEHHBIM MEXKTaJaKTHUYECKUM  Ta3oM,
IIPOHU3BIBAETCSI KOCMUUYECKUMH JydaMH, B HEM CYLIECTBYIOT MArHUTHBIE U I'PaBUTALMOHHbBIE
0JIs1, M, BO3MOXHO, HEBUIUMBIE MACCHI BEILIECTB.

Ot Haubosnee yAaJeHHbIX METaralakTHUYeCKHMX OOBEKTOB CBET MJAET O HaC MHOTO MUJUIMOHOB
ner. Ho Bce-Taku HET OCHOBaHWI yTBEpXkIaTh, YTO MeETarajakTHKa 3TO Bcs BceneHHas.
Bo3MoXxHO, CyIIECTBYIOT IpyTrH€, IOKA HE U3BECTHBIE HAM METarajJlakTHKH.

Pacmmmpenne MertaranakTUKU MPOSIBISETCS TOJBKO Ha YPOBHE CKOIUIEHMUA U CBEPXCKOIUJIEHUI
rajakTuK. MeTarajakTuka MMeEeT OJHY OCOOCHHOCTb: HE CYIIECTBYET LIEHTpPa, OT KOTOPOTro
pa3beraroTcs TajakTHKUA. YJalIOCh BBIYUCIUTH MPOMEXKYTOK BPEMEHHU C Hayala pacHIMpeHus
Meraranaktuku. OH paBeH 2013 mupa. ner. Pacmmpenue MerarajgakTUKH SIBISIETCS CaMbIM
IPaHIUO3HBIM U3 U3BECTHBIX B HACTOSIEE BPEMSI SIBJICHUN IPUPOJIBI.

4. KOHTPOJIbBHO-UBMEPUTEJBHBIE MATEPHUAJIBI AJI51
MPOMEXYTOUYHOM ATTECTALIMU IO YYEBHOM JUCIHUIIJIMHE
O01mme MoJI0KEeHUA
4.1.TIpeqMeToM OIICHKH Ha SK3aMCHE SIBJISIOTCS MPEIMETHBIC U METapPeMETHBIC Pe3YIbTaThI.
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Kontponb u oneHka pe3yinbTaTOB Ha 3K3aMEHE OCYIIECTBISIIOTCS C HCIOJIb30BAaHHEM
WHAUBUAYAIbHON (POPMBI KOHTPOJIS MPEAMETHBIX U METApPEIMETHBIX PE3YJIbTaTOB.

4.2. lMacnopt

Ha3nauenmue:

KoMIIekT KOHTPOJIbHO-U3MEPUTENBHBIX MATEPUAJIOB TpEeIHA3HAUEH AJIsl KOHTPOJIA U
OIICHKH Pe3yJIbTaTOB 0cBoeHUs yueOHoi nuctumummabl OY/(I1.11 ®usuka o cnenuaaibHOCTH
35.02.07 Mexanuzanus cenbckoro xo3sicrpa. [locie 1 cemectpa mpoBoauTCs
QG epeHIIMPOBAHHBIN 3a4€T, MOCIIE 2 CeMeCTpa IK3aMeH.

JuddepenurpoBaHHbIi 3a4ET U 9K3aMEH COCTaBJIEHbI B (hOpMe KOHTPOJIBHOU PaboTHI.
3amaHus A 9K3aMeHa M 3a4éra 1no aucuuiuinHe «®Dusmkay cocTaBlieHbl HA OCHOBE pabodeid
IporpaMMbl, OTHOcsIeicss K 0a30BOM  AMCHUIUIMHE — 0011e00pa3oBaTeNbHOTO  LMKIIA.
[IpomexxyTouHast arTecTanusi OCYIIECTBISCTCS C LEIbI0 OMNPENEICHUs YpPOBHA YCBOCHUS
CTyJIEHTaMH Y4eOHOT0 MaTepHaia.

Jlns xkoHTponbHOM paboThl pa3pabortanbl 4 Bapuanta. Ha npoBenenue 3auéra u
3K3aMeHa 0TBoAUTCS 10 80 MUHYT.

4.3.3apaHus 17151 IK3aMEHY0Ierocs

BOITPOCHI JIAA MOATI'OTOBKU K nud¢epenuupoBanaomy 3a4éty
AJs1 cTyeHToB 1 Kypca
cuequagapHocT 35.02.07 Mexanu3anus ceJbLCKOr0 X03iCTBA
(1 cemecTtp)

1. ®uszuka — HayKka o npupoje. Matepus. Ou3uka U TEXHUKA.

2. [Honsate o BennuuHe. Pusnyeckue BenauyuHbl U uX u3Mepenue. Cucrema CU. KpatHele U O0ibHBIE
MIPUCTABKHU.

3. IInotHOCTE BemecTBa. EMUHUIIEI IIIOTHOCTH.

4, OmnbITHOE ONpeeCHNe MIOTHOCTH TBEPJOTO Teja MPaBUIbHON reomeTpuueckoi ¢popmsl. (JlaboparopHas
pabota Nel).

5. OCHOBHBIE TIOJIOKEHHS MOJIEKYJIAPHO — KHHETHYECKOW TEOpUH CTPOCHHUs BelecTBa. SBieHws,

TIOJI/IeP KUBAIOIINE 3TH MOoJ0XKeHHs (Iuddys3us, cuiibl IPUTSKEHUS U OTTAIKWBAHUS, OPOYHOBCKOE ABHIKEHHE,
pa3Mepbl MOJIEKYII).

6. XapakTepHrcTHKa ra3000pa3HOro COCTOsIHUS BelnecTsa. [laBienne rasa. EnunHune! nasnenns. MaHOMETpBHI.
7. [MonsTre naeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO — KHHETHYECKOH TEOPHUH CTPOEHHS T'a30B.
8. 3aBHCHMOCTh AaBJIEHUS Ta3a OT TEMIIEPaTypbl HPH MOCTOSHHOM oObeMe. AOcomorHbid Hyns. [lkama
KenpBuHa.

9. TepmonnHamMudeckue napameTpsl raza. O0beJMHEHHBIN Ta30BBIN 3aK0OH (BBIBON).

10.  TepmomuHamHuYecKue mapameTpsl raza. YpasHenue MenjeneeBa — Knaneiipona.

11.  M3oxopwuyeckuii mporecc B razax. 3akos Laps.

12.  Mzobapuueckuii mporecc B razax. 3akon ['eit — Jlroccaka.

13.  Usorepmuueckuii npouecc B rasax. 3akoH boiins — Mapuotra.

14.  Tlposepka 3akoHa boiins — Mapuotra (;1aboparopHas padora Ne2).

15.  Palora rasza npu u3smMmeHeHHHU ero oobema. [IpuMeHeHne cKaThIX ra30B.

16.  BHyTpeHHsS SHeprus Tela U crocoObl €€ H3MEPEHHS.

17.  YpaBHeHMe TemoBoro 6anaHca IpH TEII000MeHe (TpuMmep).

18.  3akoH cCoXpaHEeHHs U MPEBPAIICHHUS SHEPTUH B MEXaHUUECKHUX U TEIUIOBBIX MPOIIECCaX.

19.  TlepBoe Hauayio TEPMOANHAMUKH U IPUMEHEHHE €ro K H30IPOLECcCaM.

20.  Bropoe Hauano TepMoaMHaMHUKH. TeroBble ManHbl (ABUrarenu). K.m.J. TenIoBoro IBUraTes.
21. Tomnueo. KosnnuecTBo TEMIOTHI, BbIICIAEMOE MPU CKUTaHUU ToruinBa. K., HarpeBaTes.

22.  Tlapsl, HACBHIIIAMONIUE U HE HACHIIIAOIIME IPOCTPAHCTBO. X CBONCTRA.

23.  Tlonstne o BIa)KHOCTH BO3ayXa. AOCOIIOTHAsE U OTHOCUTENBbHAS BIAXHOCTh BO3ayXa. Touka pochlL.
24.  TlpuOopsl 1S ONpEAEsICHUs BIKHOCTH BO3yXa (IICHXpOMETP ABIYCTa, BOJIOCSHOM M KOHACHCAIIMOHHBIN

THTPOMETP).
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25.  XapaxkTepHUCTHKa J>XHJKOrO COCTOSHMs BemiecTBa. [IOBEpXHOCTHBIM CIOH KHAKOCTH. MosekyisipHoe
JIaBJICHHE.

26.  DHeprus MOBEPXHOCTHOTO Cios >kuakocTH. [loBepxHOCTHOE HaTsbkeHHE. KoadduuneHT moBepXHOCTHOTO
HATSDKCHUS.

27.  SIBneHus cMa4yWBaHUWA M HE CMadynBaHUA. KpaeBoi yrod.

28.  Menuck. JlammacoBckoe gaBieHHe.

29.  KanwmnsgpHocts. KanmwuispHble sSIBICHUS B IPUPOJIE U TEXHUKE.

30.  OmeITHOE OMpENIEICHUE BIAYKHOCTH BO3Iyxa (J1aboparopHas padota Ne3).

31.  OmsITHOE ompeneneHue ko3 GUIMEHTa MOBEPXHOCTHOTO HATSXKCHHUS BOJBI (JTabopaTropHas padota Ned).
32.  XapaxkTepucTHKa TBEPIOTO  COCTOSIHUS  BemiecTBa.  KpHCTauibl.  AHU30TPONUS  KPUCTAJLIOB.
[IpocTpaHcTBeHHAs penIeTKa.

33.  Buabl KpUCTAUIMIECKUX CTPYKTYpP: HOHHAS, aTOMHAsI, MOJICKYJISIpHAS, MEeTaJTHIeCcKast (IPUMEPHI).

34.  JluneitHOe pacUIMpeHHe Tel IPH HATPEBAHUU.

35. OOpeMHOE pacIIMpeHHe Tell NPH HarpeBaHUH. 3HAUCHHE TEIUIOBOTO PACIIUPEHHUS TNl B IPUPOAE H
TEXHHUKE.

36.  OmeITHOE ompeneneHne Kod(pUIIEeHTA TMHEHHOTO paCIInPEHUS TBEPABIX Tel (J1adopaTtopHas padoTa Ne5).

(2 cemecTtp)

1) DnekTpuyeckuii TOK B MeTayutax. HampasieHue Toka. XapakTepuCcTHKa TOKa.

2) VYcioBusi, HEOOXOAUMBIC /ISl CYIIECTBOBAHUSA TOKA B IEMH. 3aMKHYTas 3JCKTpHUYCCKast
LENb.

3) 3akon Oma mns ydactka nenu. Hanmpspkenue. [lagenue Hanpsokenus. CONpOTHBICHHE
IIPOBO/IHUKA.

4) ComnpoTHBIICHHE TPOBOJAHUKA. 3aBHCUMOCTH COIMPOTHUBIICHUS MPOBOJHHKA OT €ro
pa3mMepoB (JUTMHBI, TUIOMIAIN TIOTIEPEYHOTO CEUCHHUS).

5) ConpoTHBICHHE TMPOBOAHUKA. 3aBUCHMOCTb  CONPOTHUBICHHS  IPOBOJHHKA  OT
TEMIIEPATYPHI. SIBIEHNE CBEPXIIPOBOIUMOCTH.

6) IlocnemoBarenbHOE COCTMHEHUE MOTPEOUTENEH ANEKTPUIESCKON SHEPTHH (PE3UCTOPOB).

7) TlapamiensHOoe COeTUHEHHE MTOTPEOUTENCH IIEKTPHUECKON SHEPTUH (PE3UCTOPOB).

8) 3amkHyTas dJIEKTpUYecKas [elb. DJICKTPOABIKYILAS CHIa UCTOYHHKA AJIEKTPUUICCKOM
SHepruu. BHeNHAA 1 BHYTPEHHsIA 4acTh eny. 3akoH OMa Juisl MOJTHOM LenH.

9) CoenuHeHHE UCTOYHHUKOB JICKTPUIECKOIN SHEPTHH B OaTapero.

10) PaGoTa 351eKTpU4eCcKOoro ToKa.

11) MomHOCTh 3IEKTPHUYECKOTO TOKA.

12) TennoBoe neiictBue Toka. 3akoH Jxoyns — Jlenma. [lpakTudeckoe NpUMEHEHHE
TEIUIOBOTO AelcTBUA Toka. KopoTkoe 3aMbIkaHue.

13) DnexTponuTHYEcKas AUCCOIHAIUS. DIESKTPUUECKHIA TOK B AJIEKTPOJIUTAX. DIEKTPOIIH3.
3aKOHBI 3JIEKTPOJIN3A.

14) DneKTpoaU3 U ero TEXHUIECKUE TPUMEHEHUSL.

15) DnekTpudecKkuii TOK B razax. HecaMocTOSATENbHBIN U CAMOCTOSATEIBHBIA Pa3psIIbL.

16) Tumbl pa3psiioB B ra3ax mpu atMOCc(epHOM JaBICHHH: UCKPOBOM, TYrOBOM, KOPOHHBIM.
Nx npupona u npuMeHeHHeE.

17) Tonsatne o mmazme. OOBsICHEHHE TPHPOJBI MOJSPHOTO CHSHUS W CBEYCHHS ra3a B
pEeKJIaMHBIX TPYOKax.
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18) TepmoaIeKTpOHHAS SMUCCHS. DIEKTPHUECKUI TOK B BAKyyMe.

19) BakyymHbIe prOOpPBI, YCTPOHCTBO, MPUHIIMIT paOOTHI U HA3HAYCHUE JIAMITOBOTO THO/A U
TpHUOAA.

20) YcTpoiicTBO, MPUHIKIT PA0OTHI ¥ IPUMEHEHHE 3JICKTPOHHOIYYEBOM TPYOKH.

21) CpaBHUTENbHAS XapPAKTEPUCTHKA TPOBOJHHUKOB, JUAJICKTPUKA W MOJYHPOBOJIHUKOB.
DNEKTPONPOBOJHOCTh IMOJIYIPOBOJHUKOB M €€ 3aBUCUMOCTh OT TeMIepaTypsl H
OCBEILIEHHOCTH.

22) CoOCTBeHHAs ¥ TPUMECHAS TPOBOIMMOCTD MOJTYITPOBOJHUKORB. [10yIpOBOAHUKHY N 1 P —
THUIIA.

23) DAeTPOHHO-BIPOYHBIH MTEPEX0/. Y CTPOMCTBO, MPUHIUI paOOTHI U 00JACTH TPUMEHCHHS
MOJIYIIPOBOTHUKOBOT'O IM0/1a M TPAH3HCTOPA.

24) MarauTHOe TmOJIe OCOOBI BUJ Marepuu; ero cpoiictBa. [lOCTOSHHBIE MarHUTBI U
MarHuTHOE 1oJie 3eMIIH.

25) I'pauueckoe n300paXkeHNEe MAarHUTHBIX MOJIel. MarHUTHOE T0JIe MPSIMOTO MPOBOTHUKA
C TOKOM, KPYTOBOTO TOKa, COJIEHOU/IA U MOCTOSIHHOTO Maruuta. [IpaBuiio mpaBoro BUHTa
(OypaBumka).

26) JleiicTBHE MArHUTHOTO TIOJI HA MPOBOJHUK M PAaMKy C TOKOM. IIpaBHJIO JIEBOW PYyKH.
TexHu4eckoe MpUMEHEHHE ITOTO SIBIICHUS. 3aKOH AMIiepa.

27) CuiioBasi XapaKTEpUCTUKA MArHUTHOTO TIOJISE — MarHuTHas WHAYKus. OXHOPOAHOE
MarautHoe. [loie.

28) MaruuTHas mocrosinHas. PaboTa npu nepeMenieHuy MpoBOAHMUKA C TOKOM B MAarHUTHOM
MoJie, MAarHUTHBIN TTOTOK.

29) UHayKius MarHUTHOTO TIONS, CO37aBaeMas B BEHIECTBE IPOBOJHUKAMH C TOKOM
pa3nnuHoil popmbl. CBSI3b MHAYKIIUU U HATIPSKEHHOCTH.

30) HampsbkeHHOCTh  MarHUTHOTO TOJsI M €€ CBSI3b €  HWHIAYKIWCH ©W MarHUTHOM
POHUIIAEMOCTBIO CPEJIbI.

31) [leiicTBEe MarHUTHOTO MOJIA Ha JBWKymuiicss 3apsa. IlpaBuia jnesoit pyku. Cuia
Jlopenua.

32) MaruuTHbBIE CBOMCTBa BerecTsa. [lapa-, mua-, U peppoMarHUTHBIE BEIIECTBA.

33) HamarunumBanue  QeppomaruuToB  (metiast  ructepesuca).  Touka  Kropw.
DNEeKTPOMAarHUThl U UX MPUMEHEHHE.

34) sIBnenue snekTpoMarauTHON UHIYKIMK. OnbITel Dapases.

35) DJIC uHAYKIMU B MPSMOJIMHEHHOM MTPOBOJIHUKE MPH €T0 TBUKCHUU B MATHUTHOM IIOJIC.
[TpaBuiio mpaBoil pyku Al MHAYKIIMOHHOTO TOKA. 3aKOH 3JIEKTPOMAarHUTHON HHIYKIUH.

36) 3akon JleHIia ist 3JIEKTPOMArHUTHON WHIYKIIHH.

37) BuxpeBble TOKH; UX MOJIC3HBIC U BPEIHBIC MPOSBICHUSL.

38) sAsnenune camonHaykuuu. MaayktuBHOCTD. DJIC cCaMOMHIYKIIHH. DHEPTUsl MarHUTHOTO
TOJISL.

39) KonebatenpbHoe IBWKEHHE. [ apMOHWYECKHE KOJEOAHUS M HMX XapaKTEPHUCTUKU.
YpaBHEHUS rapMOHUYECKOT0 KOJIeOaHus ¥ rpaduKu.

40) [TonsiTHe BOJIHBI, €€ XapaKTepUCTUKU. PacnpocTpaHeHne KoyieOaHWid B yIpyrou cpeie.
[ToriepeyHbie U TPOAOIBHBIE BOJTHBI.

41) Untepdepeniius u qudpakiins BOJIH.

42) DneKTpOMarHuTHBIC KOJCOAHHS B KOHTYpE, HMX YacTOTa W IEPUOJ. 3aTyXarollue
AJICKTPUYECKUE KOJICOaHUSI.
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43) I'eneparop He3aTyxaromux Kojiedanuii (Ha Tpansucrope) TBY u ux npumeHneHue.

44) [lepemeHHBIII TOK M ero moiydeHue. JleficTByroliee 3HA4YECHHE TOKA M HAIPSHKCHHSL.
Y CTpoiicTBO M MPUHIMIT PA0OTHl MHAYKIIHOHHOTO TeHEepaTopa.

45. Tpancdopmarop; €ro ycTpoHCTBO, NPUHIMII JIEHCTBHUSA, HAa3HAYEHUE U IPUMECHEHHE.
[ToBpImaronyii ¥ TOHMKAIOUINA TPaHC(HOPMATOPHI

45)Tlonyyenune, mepemaya W paclpeieleHHe  dIeKTpodHepruu.  [IpumeHeHue
3JIEKTPOIHEPIUH B JIECHOW ITPOMBILITICHHOCTH.

46) DIEKTPOMArHUTHOE T0JIe M 3JEKTPOMArHUTHBIC BOJHBI. OTKPBITHIA KOJIeOATEIbHbIH
KOHTYp. CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH.

47) DneKTpUYECKUN PE30HAHC M €ro MPUMEHEHUE JIJIsl HACTPOMKHU paJMOIIPUEMHHUKA.

48) dusznyeckre OCHOBBI painoriepeiay. AMIUIUTY/IHAS MO,

49) dusuyeckue OCHOBBI pajHoNpHeMa. YCTPOHCTBO M HPUHIMUI JEHCTBUS JETEKTOPHOTO
paauonpuemuuka. A.C. [TonoB — usoOperarens paauo.

50) dusnueckre OCHOBBI PAIUOIOKALINH; €€ IIPHMEHEHHE.

51) DnekTpomarauTHas mpupoaa ceera. CKOpOCTh CBeTa B BaKyyMe M Cpejie. 3aBUCHMOCTb
MEXy JJIUHON BOJHBI YaCTOTOM 3JIEKTPOMATHUTHBIX KOJICOaHUA.

52) doromeTpruuecKre BETMYMHBI: CBETOBOM MOTOK, CHJa CBETA, SIPKOCTh, OCBELICHHOCTb.
IToHsiTHE O TEIECHOM YTJIE.

53) OcBelieHHOCTb. 3aKOHBI OCBEIICHHOCTH. DOTOMETp, €ro Ha3HAYCHUE.

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

55) Ipenomiienne cBera. PU3MUECKHMII CMBICH IOKa3aTels MpeinomiicHus. [IpoxoxaeHus
CBETa Yepe3 IUIACTUHY € NapaJuIeIbHBIMU IPAHsMU U TPEXTPAHHYIO IPU3MY.

56) ITontHOE oTpakeHue cBera. [IpenenbHbIA yrod.

57) UntepdepeHins cBera, ee NPOsBICHHUE B IPUPOIC U IPUMEHEHHE B TEXHUKE.

58) Mucnepcus cBera. Pasnoxenue 6enoro cBera npusmoit. [Iporcxoxnenue paxyru. Bus
CIIEKTPOB.

59) CnekTpanbHbIil aHaAU3, €ro npuMeHeHue. [IpuOopbl Ais HAOIIOACHHS CIEKTPOB.
®paynrogepoBsl InHUU B ciekTpax CoslHLa U 3BE31.

60) UudpakpacHbie 1 yabTpadHOICTOBBIC TYYH; UX TPUPO/IA, CBOMCTBA M IPUMECHEHHE.

61) PeHTreHOBCKHUE JTy4H; UX MPUPO/IA, CBOMCTBA M IPUMEHEHHE.

62) Illkana 21eKTPOMAarHUTHBIX n3TydeHuit. CBOICTBA U MPUMEHEHUE ITUX H3IYUCHHUH.

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

64) Buemauii  porospdexr. Ombitet A.I'. CromeroBa. 3akoHbl ¢poroddpdexra. KpacHas
rpanuna ¢porodddexra.

65) ®0oT037IeMEHTHI, KX YCTPOWCTBO, IPUHITUIT ICHCTBUS U MPUMEHEHHE B TEXHHUKE.

66) Monens aroma Pesepbopma — bopa. YpoBuu »sHeprum B arome. MznyueHwe wu
MOTJIOUIEHUE SHEPTUU aTOMOM.

67) Metoapl  perucTpalii  3apsHKCHHBIX — YacThll.  SIBICHHE  PaJHOaKTHBHOCTH.
buonorudeckoe nelicTBrE paiOAKTUBHBIX U3TyYEHH.

68) CocraB aToMHBIX siziep. SlnepHbie cuibl. M30TOoMBIL

69) Llentnast simepHas peakuus. SnepHbIe peakTopbl, UX YCTPOMCTBO, MPUHIUI ACHCTBHS W
IIPUMEHEHUE.

70) TepMosiiepHbIii CHHTE3 W YCJIOBHSA €ro ocyimecTBieHus. [IpoGiema TepMosaepHOMA
JHEPIUU.
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4.4.I1aket 3K3aMeHaTOpa
YciaoBusi BBINOJHEHUS 3aJaHUA:

MecTo BBITIOJHEHHUS 3a/IaHUS: YYeOHbIl KAOUHem
MakcumanbHOe BpeMsl BRITOTHEHUS 3aaanust: 80 muw.
4.4.1Kpurepuu ouieHUBaHUS

OHGHKa «5» CTaBUTCA, €CJIM BCC 3aJa4yu IIPABUJIBHO O(i)OpMJ'IeHBI, PEIICHBI IIOJIHOCTBIO U
IMPpaBUJIBHO, IIEPEBCACHBI JaHHBIC €IUHUIIbI U3MCPCHUA B OCHOBHBIC U3 CUCTCMBI CH.

OLIGHKa «4 CTaBHUTCs, €CJIM B 3aJadaX — BBIYMCIHMTCIIBbHBIC OLHI/I6KI/I, . B O(l)OpMJIeHI/II/I
€CThb HEAOYCTEI, 3aJja4u PEIICHBI ITOJIHOCTBIO.

Ornenka «3» CTaBUTCS, €CJIM 3a7a4M PEUICHBI ¢ HEOOJIBIIUMH HEI0YeTaMH, HE TIEPEBEICHBI
JIAaHHBIC CIMHMIIBI U3MEPESHHS B OCHOBHBIC U3 cucTeMbl CH  mim peieHo Tpu 3a/1a4u.

OI_IeHKa «2» CTAaBUTCs, €CJIM 3a/ladd HC PCIICHBI.

4.4.2NHCTPYKUMS K PEeHICHUIO 3a1aY.
1 cemecTp

1. BHUMaTenbHO IPOYUTANWTE YCIOBHE 3a/1a4H.

2. KpaTko 3anumure ycioBHe 3a/1a4H.

3. IlepeBenute enuHuLbl n3mMepeHus Benuuud B CH.

4. Beibepure Gpopmyiy, BeIpa3uTe U3 HE€ MCKOMYIO BETMUYHUHY.

5. B monyuennyto popmyiy nmojictaBpTe 3HaYCHUSI BETUYMH M BRIYUCINTE 3HAUEHUE UCKOMOMU
BEJIMYMHBI.

6. IIpoananusupyiite oTBET.

2 cemecTp

1. BHUMaTenbHO IPOYUTANTE YCIOBHE 3a1a4H.

2. KpaTko 3anumure yciaoBHe 3a/1auH.

3. IlepeBenute ennHuLbl H3MepeHus BenuuuH B CH.

4. Boibepute GpopMyily, BbIpa3uTe U3 HEE MUCKOMYIO BETUUHHY.

5. B nonydenHyto GpopMyiy NOJACTaBbTE 3HAUEHUS BEJIMYUH U BBIYUCIUTE 3HAUEHHE HCKOMOM
BEJIMYMHBI.

6. IIpoananusupyiite oTBeET.

7. K 3amaue No4 cnenath cxemy.
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4.4.3 Ilepeyenn 3axanuii 1uddepeHIUPoBaHHOIO 3auéTal cemecTp

I'b IIOY «KyHrypckuil cenbCKOXO35MCTBEHHBIN KOS »

PACCMOTPEHO YTBEPXIAIO

Ha 3acenanun MK 3am. qupekTopa mo yueOHoi padbore
€CTECTBEHHOHAYYHBIX JUCIUTUINH

ITporokon Ne ot 20 1.

IIpencenarens MK
« » 20 1.

JAunddepenuupoBannbiid 3a4€T o (pusuke 3a 1 cemectp

Bapuanr Ne 1

Kpurtepuu oneHox

OreHka «5» CTaBUTCA, €CIIM BCE 3aa4Yl MIPABUIBHO O(OPMIIEHBI, PeIIeHb! OJHOCTHIO U MPABMIIBHO, IEPEBEICHBI
JTaHHbIC €AMHUIIBI H3MEPEHHs B OCHOBHbIE U3 cucTeMsl CH.
OneHka «4» CTaBHUTCSI, €CJIM B 3a/la4yaX — BBIYMCIMTENbHbIC OMIMOKH; MIK: B O(OPMIICHUH €CTh HEJIOYETHI, 3aauH
pEIIeHBI ITOJIHOCTHIO.
Onenka «3» CTaBHUTCS, €CIM 3aJaddl pEIICHbl ¢ HeOOJBIIMMH HeJlo4YeTaMM, HE IEpPEeBEICHB! JIaHHBIC €IMHUIIBI
M3MEpEeHus B OCHOBHbIE N3 cucteMbl CH  wim perieHo Tpu 3a1aqm.

OueHka «2» CTaBUTCS, €CIIH 33241 HE PEIICHBI

HNHeTpyKuMsA K pelieHuIo 3a/1a4:
1. BHMMaTenbHO MPOYMTAKTE YCIOBUE 3aa4UH
2. Kparko 3anuiure ycjaoBue 3aaaqn
3. TlepeBenurte eqUHUIIBI H3MEPEHUSI B CHCTEMHBIE
4. Bribepute Gpopmyiy/, BeIpasuTe U3 He€ HCKOMYIO BEJIMYHHY
5. B monydeHHyro (opMyidy IMOACTaBbTE 3HAYCHHWS BEIWYMH W BBIUHCINTE 3HAUEHHE HCKOMOM
BEJTMYMHBI
6. TIpoaHanu3upyiTe MOJYYCHHBIH OTBET
1BapuanTt

1. Uemy paBHO yCKOpEHHE aBTOMOOWIIS, €CJIM uepe3 2MHUH MOCJe Havaja ABMXEHUS M3 COCTOSHMS IOKOS OH
puodpen ckopocTh 72 km/4?

2. T'a3 uzo6apHo cxamu 10 2,5m°. [lepBoHadaNbHBIN 00BEM M TEMIIEPATYPA COOTBETCTBEHHO paBHbl 14M3 n 15°C.
Haiitu Temnepatypy cxaroro rasa.

3. Io xene3Ho# mpoBosioke auHONU 6,00M TpomyIieH dIekTpudeckuil ToK. [IpoBooka HakaduIachk 10 KpacHa H
yamHuiack Ha 37,0 MM. Ha ckonbko moBbICHIIach €€ Temreparypa?

4. ITouemy Ipy MOHIKEHNU TEMIIEPATYPHl B KOMHATE HAYMHAET OIIYIIATHCS CHIPOCTH?

5. [lepeBsHHAast MOAENs OTIAMBKY uMeeT Maccy 4,0 kr. KakoBa mMacca 1aTyHHOH OTIIMBKH, €CJIH IUIOTHOCTH JIepeBa
pasna 500 kr/m3?
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I'b IIOY «KyHrypckuii cenbCKOX03MCTBEHHBIN KOJUIEIHK»

PACCMOTPEHO YTBEPXIAIO

Ha 3aceganu MK 3am. nupekTopa 1o yueOHoun padbore
€CTECTBEHHOHAYYHBIX JUCIHUIUINH

IIporokon Ne ot 20 1.

IIpencenarens MK
« _» 20 T

JquddepenuupoBannbiid 3a4€T 1o pusuke 3a 1 cemectp

Bapuant Ne 2

Kpurtepuu oneHox

OHeHKa «5» CTaBUTCH, €CJIM BCC 3aJla4yul MPaBUJIBHO O(i)OpMJ'IeHI)I, PEUICHBI MOJHOCTHIO U MPAaBUJIBHO, NMCPEBCACHBL

JAAHHBIC CAUHUILBI U3MEPCHUA B OCHOBHBIC U3 CUCTCMbI CH.

OI.[GHKa «4» CTaBUTCs, €CJIM B 3aJja4aX — BbhIYHCIUTCIBHBIC 0H.II/I6KI/I; WnJIn: B O(l)OpMJ'IeHI/II/I €CThb HCA0UYCThI, 3aJa4u

pCHICHBI TOJTHOCTBIO.

OI.[GHKa «3» CTAaBUTCS, CCJIIM 3adadr PCUICHbI C HEOOIBIINMH HEAO04YCTaMM, HC NCEPCBCACHBI NAaHHBIC CIWHMUIIBI

HN3MEPCHUA B OCHOBHBIC U3 CUCTCMbI CU wnmm PCUICHO TPpH 3aJa4u.

Onenka «2» CTAaBUTCS, €CJIN 3aJa4r HC PCIICHBI

HMHCeTpyKIMs K pellleHUIo 3a1a4:
1. BHUMaTenbpHO MpoYMTaiiTe ycIoBUE 3a/1a4H
2. Kpatko 3anummre ycloBUe 3a/1a4n
3. IlepeBeanTe eNMHUIBI H3MEPEHHS B CHCTEMHBIC
4. Beibepure popmyiry/, BeIpa3uTe U3 HeE HCKOMYIO BEITMUHHY
5. B mnomydenHyio ¢opMmyily NOACTaBbTE3HAYCHUS BEIMYMH W BBIYHCINTE 3HAYCHHE HCKOMOM
BEJINIMHBI
6. [Ipoananu3upyiTe NONyYEeHHBIH OTBET

2 BapMaHT

1. 3a xakoe BpeMs aBTOMOOMIIb, JBHTAACh C YCKOPEHHEM 2 M/C?, yBEJIHMYHT CBOIO CKOPOCTh ¢ 54 KM/4 10 72
KM/4?

2. I'a3 u3oxopHo octyaunu co 120° C no 10° C. Haiitu naBneHue HarpeToro rasa, €ClH €ro IepBOHAYaIbHOE
nasienune 20 xlla.

3. TIpokar pexyT cpasy Hoclie BbIXOZa M3 MPOKATHOro craHa mpu Temrneparype 900 °C. Ompenenuts aauny
T0JIOC B TOPSYEM COCTOSIHUM, eclii npu Temmnepatype 20 °C onu umeroT juiuHy 15,0M.

4. Yem MOXHO OOBSICHUTH 0Opa30BaHUE POCHI U TyMaHa?

5. 30710T0 MOXHO paciuomuTh 10 ToamuHbel 0,10 MxM. [ToBepXHOCTH Kakoil IUIOIIAJM MOKHO MOKPHITH

JINCTKOM 30J10Ta Maccoi 2,0r
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I'b IIOY «KyHrypckuil cenbCKOX03sIMCTBEHHBIN KOJUIEIHK

PACCMOTPEHO YTBEPXIAIO

Ha 3aceganu MK 3am. nupekTopa 1o yueOHoun padbore
€CTECTBEHHOHAYYHBIX JUCIHUIUINH

IIporokon Ne ot 20 1.

IIpencenarens MK
« _» 20 T

JuddepenuupoBanubii 3a4éT 1o ¢pusuke 3a 1 cemectp

Bapuant Ne 3

Kpurtepuu oneHox

Ormenka «5» CTaBUTCS, €CIHM BCE 3a4a4H MPAaBUIHHO O(OPMIICHBI, PEIICHBI TIOJTHOCTHIO U MPABHIBHO, TIEPEBEICHBI
JTAaHHBIC SAMHUIIBI I3MEPEHHS B OCHOBHEIC U3 cucteMbl CU.
Orenka «4» CTaBUTCS, €CIH B 3a/1a4aX — BEIYUCIUTEIBHBIC OMIMOKK; WIIK: B 0(OPMIICHUH €CTh HETOYSTHI, 3aJaud
PEIICHBI TIOJTHOCTHIO.
Omnenka «3» CTaBUTCS, €CIU 3aadd peIIeHbl ¢ HEOONBIIMMH HEJOYETaMH, HE IepPEeBEICHBI NAaHHBIC CIMHUIIBI
M3MEepeHUs B OCHOBHBIE U3 cucteMbl CU  wiu pelieHo Tpu 3a1a4u.

OrneHka «2» CTaBUTCS, €CITU 3a/1a4W HE PEIICHbI

HNHceTpyKuus K pelieHUIo 3a1a4:
1. BHuMarenbpHO MpoYMTaiiTe yciaoBue 3a1a4u
2. Kpatko 3anummmre ycioBHUe 3a/1aun
3. IlepeBeanTe €AMHUIIBI U3MEPEHUS B CHCTEMHBIE
4. Beibepure popmyiry/, BeIpaznuTe U3 HeE HCKOMYIO BEJIMUUHY
5. B mnomydenHyio ¢opMmyiy NOACTaBbTE3HAYCHUS BEIMYMH W BBIYHCINTE 3HAYCHHE HCKOMOM
BEJINIMHBI
6. [Ipoananu3upyiTe NONyYEHHBIH OTBET

3 papuanTt
1. YeMy paBHO yCKOpEHHE aBTOMOOWJIA, €CIHM 4epe3 3MHUH IOCie Hayaua IBIKCHHS U3 COCTOSHHS TMOKOS OH
nprobpen ckopocTh 108 km/a?

2. T'a3 usobapHo cxamu 10 5M°. TlepBoHAYaNbHBIA 00BEM M TeMIEpaTypa COOTBETCTBEHHO paBHBI 25M° m 45°C.
Haiitu Temnepatypy cxaToro rasa.

3. TIpu temneparype 0 °C cransHoit ky6 umeer 06bEM 800,0cM. BBIMUCIUTS €ro 06bEM 1pu Temneparype 200 °C.
4. TToyemy mocyie kapKoTo THs poca ObIBaeT 0osiee 0OMITBHON?

5. Ilpn oguHAKOBEIX 00BEMaX Macca Kycka jkernes3a Ha 12,75 kr 6onblire, 4eM Kycka amoMuHuA. OTpeieInTh MacChl
KYCKOB JKeJle3a U aJIFOMUHUSL.
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I'b IIOY «KyHrypckuil cenbCKOX03sIMCTBEHHBIN KOJUIEIHK

PACCMOTPEHO YTBEPXIAIO

Ha 3aceganu MK 3am. nupekTopa 1o yueOHoun padbore
€CTECTBEHHOHAYYHBIX JUCIHUIUINH

IIporokon Ne ot 20 1.

IIpencenarens MK
« _» 20 T

JAuddepenuupoBannbiii 3a4ét 1o ¢pusuke 3a 1 cemectp

Bapuant Ne 4

Kpurepnu ouenox

OI.[GHKa «5» CTAaBUTCs, €CJIM BCC 3aJla4u MPaBUJIbHO O(I)OPMJ'IeHLI, PCHICHBI MMOJHOCTHIO U NIPaBUJIbHO, MEPEBCACHDBI

JaHHBIC CIUHUIBI U3MEPCHUA B OCHOBHBIC U3 CUCTEMbI CH.

OHeHKa «4» CTaBUTCs, €CJIM B 3aJla4aX — BbIYUCJIIUTCIBHBIC OHII/I6KI/I; WnJin: B O(bOpMJ'IeHI/II/I €CTh HCJAOUYCThI, 3aJayu

PpCUICHBI TOJIHOCTBIO.

OHeHKa «3» CTaBUTCH, €CJIM 3adadyu PCUICHBI C HeOOJIBIINMU HC0UCTaMU, HE TICPCBCACHLI JaHHBLIC CIWHUIIBL

M3MEepeHUs B OCHOBHBIE U3 cuctemMbl CU  wiu pelieHo Tpu 3aaum.
OueHka «2» CTaBUTCS, €CIIU 33/1a4d HE PEIICHBI

HNHeTpyKuMs K pelieHuIo 3a/1a4:
1. BuuMarenbHO IpoYUTaiTe YCIOBUE 3a1a4l
2. Kpatko 3anummmre yCIoBHE 3a1a9u
3. [lepeBenTe SAMHALIBI U3MEPEHUS B CHCTEMHBIC
4. Beibepure Gpopmyiry/, BEIpa3uTe U3 He€ HCKOMYIO BEIMIUHY

5. B momnyueHHyio Qopmyny MOACTaBbTE3HAUEHUS BEIMYMH M BBIYUCIUTE 3HAYCHHE HCKOMOM

BCJIIMYHUHBI
6. [Tpoananu3upyiTe MOTYISHHBIH OTBET

4 BapuaHT

1. 3a kaKoe BpeMs aBTOMOOUIIb, JIBUrAsCh C YCKOPEHHEM 3 M/C2, yMEHBIIUT CBOKO CKOPOCTh ¢ 54 KM/4 10 36

KM/4?

2. I'a3z u3oxopHo octyaunu co 220 °C go 50 °C. Haiitu gaBlieHHe HArpeToro rasa, eciii ero
nepBoHavyansHoe AaBieHue 40 klla.

3. IIpu tem nepatype 0 °C BMecTMOCTH TaTyHHOro 6aka pasHa 12,0 1. KakoBa BMECTUMOCTD
6axa npu 30 °C?

4. TToyemy Tipu TYCTOU OOJAYHOCTH HOYBIO pOCa HE BhITIaIaeT?

5.CmnaB coctout u3 2,92 xr onoBa u 1,46 kr cBuHIa. KakoBa MJIOTHOCTH CIIIaBa, €CJIH €ro 00bEM

paBeH cyMMe 00BEMOB COCTaBHBIX YacTei?
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2 cemecTp

I'b IIOY «KyHrypckuil cenbCKOX03sIMCTBEHHBIN KOJUIEIHK»

PACCMOTPEHO YTBEPXIAIO

Ha 3acenanun MK 3am. qupekTopa o yueOHoi padbore
€CTECTBEHHOHAYYHBIX JUCIUTUINH

ITporokon Ne ot 20 1.

IIpencenarens MK
« » 20 1.

JK3aMeHAMOHHAasi padoTa no ¢gusuke 3a 2 ceMecTp

Bapuant Ne 1

Kpurepnu oueHox

OHeHKa «5» CTaBUTCH, €CJIM BCC 3aJla4y MPaBUJIBHO O(bOpMJ'IeHI)I, PCUICHBI MOJTHOCTBIO U NIPABUJIBHO, MCPEBCACHBL
JaHHBIC CIUHULBI U3MEPCHUA B OCHOBHBIC U3 CUCTEMbI CH.
OHeHKa «4» CTaBUTCs, €CJIM B 3aJja4aX — BbBIYUCJIIUTCIBHBIC OHII/I6KI/I; WnJin: B O(bOpMJ'ICHI/II/I €CTh HCJO0UYCThI, 3aJayu
PpCUICHBI TOJIHOCTBIO.
OI.[GHKa «3» CTAaBUTC, CCJIM 3adadu PCHICHbI C HEOOIBIINMHU HEAOYCTAMU, HC NCPCBCACHBI AAaHHBLIC CIWHHUIILI
HN3MEPCHUA B OCHOBHBIC U3 CUCTCMbI CU wnmm PpCeUICHO TpH 3aJa4Yu.

OI.[GHKa «2» CTaBUTCH, €CJIM 3aJa41 HC PCHICHBI.

HNHCeTpyKIMs K pelleHUIo 3a1a4.

. BHnmaTtensHO npounTaiiTe ycioBue 3aaavin.

. Kpatko 3anmmmure ycioBue 3aadm.

. [lepeBenure enquaunbl H3MepeHus BenuurH B CH.

. Beibepure dopmyiy, BeIpazuTe U3 He€ HUCKOMYIO BEJIHYHHY.

. B monmy4ennyto ¢opmyiry nojacraBbTe 3HaUSHNS BETMYMH U BBIYUCIUTE 3HAYCHNE NCKOMOW BEITMUHMHBI.
. [IpoananusupyiTe OTBET.

. K 3apaue Ne4 cnenateb cxemy.

~N N bW =

1. C KaKo# CKOpOCTBIO TEpEeMEeNIaeTcsi MPOBOJHUK C aKTHBHOW ANMHON 0,4M B OZHOPOTHOM MAarHWTHOM IIOJIE C
uaaykiueid 0,5Tin mepneHAnKyIIpHO CHIIOBBIM JIMHUSAM IOJIS, €CIU IpH 3ToM B HEM Bo3HuKaeT D/C mMHIyKIMH
2B?

2. HaiiTi conpOoTHBIICHUE IIETTH, TOAKIFOYCHHON K HCTOYHHKY TOKA BHYTPEHHUM comnpoTuBicHreM 6 Om u DJ1C 42
B, ecu cuna Toka B 1enu 3A4.

3.Yro mpousonaér, ecan TpaHchHOpMAaTO ACCUMTAHHBIA Ha HamnpspKeHWe IepBHYHOM nenu 127B, BKIIOYHATEL B
b b 2
nens ¢ HanpsbkenueM 220B? [Touemy KIT/] TpanchopMaTopoB 3HAUNTENBHO BBIIIE, YEM Y 3JI€KTPOABUTATEICH?

4. K cetu HanpspxenneM 220B nocienoBaTeIbHO MPUCOETUHEHBI JiBa pe3rcTopa conpoTusieHneM 10 OM u 40 OM.
Haiinure HanpsbxkeHre Ha KaXJA0M U3 PE3UCTOPOB.

5. HanmummTe peakuyio o-pachana u3otomna g°>oU.

IIpenonasatens: H.B. CxitoeBa
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I'B IIOY «KyHrypckuil cenbCKOX03sIMCTBEHHBIN KOJUIEIHK»

PACCMOTPEHO YTBEPXIAIO

Ha 3aceganun MK 3am. nupekTopa 1o yueOHoun padbore
€CTECTBEHHOHAYYHBIX JUCIHUIUINH

IIporokon Ne ot 20 1.

IIpencenarens MK
« _» 20 r

JK3aMeHAUMOHHAas padora no ¢pusuke 3a 2 cemecTp

Bapuant Ne 2

Kpurtepuu onenox

OHeHKa «5» CTaBUTCH, €CJIM BCC 3aJla4y MPaBUJIBHO O(l)OpMJ'IeHI)I, PEUICHBI MMOJHOCTHIO U NPAaBUJIBHO, NMCPEBCACHBL
JaHHBIC CIUHUIBI U3MEPCHUA B OCHOBHBIC N3 CUCTCMBI CH.
OI.[GHKEI «4» CTaBUTCs, €CJIM B 3aJa4aXx — BbhIYHCIUTCIBHBIC 0H.II/I6KI/I; WnJn: B O(i)OpMJ'IeHI/II/I €CTh HCA0YCThI, 3aJa4u
PpCHICHBI TOJTHOCTBIO.
OI.[GHKEI «3» CTAaBUTC, CCJIIM 3adadr PCHUICHbI C HEOOJIBIINMH HEAO04YCTaMM, HC NCPCBCACHBI NAaHHBIC CIWHMUIILI
HN3MEPCHUA B OCHOBHBIC U3 CUCTCMBbI CU wnmun PEUICHO TpH 3aJa4Yu.

OI_[CHKa «2» CTaBUTCH, €CJIM 3a/Ja41 HC PCHICHBI.

HMHCeTpyKIMs K pelleHUIo 3a/1a4.

1. BHUMaTenbHO MpOYHTAiiTe yCIOBUE 3a1aUH.

2. Kpatko 3anuimre ycloBHUe 3a/a4uu.

3. [lepeBeaute eauHULIbI U3MEpeHUs BeauunH B CU.

4. Beibepure Gpopmyiry, BEIpa3uTe U3 He€ UCKOMYIO BEIHUUHY.

5. B noydeHHyI0 (OpMYITy IOACTABBTE 3HAYCHUS BEIMIUH M BEIYUCIUTE 3HAYCHAE ICKOMOW BEIMIHHEL.
6. [Ipoananu3upyiTe OTBET.

7. K 3apaue Ne4 cnenatb cxemy.

1. C xako#i cuioii MarHUTHOE moje ¢ uHAykiuer 10MTn meiicTByeT Ha MPOBOMHUK C TOKOM cwioi S0A, mauHa
aKTUBHOM YacTH MpoBojHuKa 0,1M, a yroJl Mex 1y HarpaBleHUeM TOKa U MHIAyKIHeH MarauTHoro nojs 90°%?

2. OnpenenuTth CHIy TOKa KOPOTKOTO 3ambikanus Oatapen, DJIC xotopoirt 33 B, ecnu mpu MOJIKIIOYSHUH K HEl
comnpotuBieHUst 10 Om crita ToKa B IIETH COCTABICT 3A4.

3. TpancdopmaTop npu padboTe BXOJOCTYIO MOJTyYaeT U3 CeTH HeOoubIIyro SHepruo. Ha uro ona pacxomyercs?

4. K cetu nanpsbxkenueMm 220B napannensHo mpHCOeIUHEHBI 1Ba pe3ucropa compotusieHreM 30 OM u 20 OM.
Haiigute cuny Toka B CETH U Ha KaX/10M U3 PE3UCTOPOB.

5. HanmmummTe peaxnuio - pacnaga uzotona gz 228U,

IIpenonaBatens: H.B. CxitoeBa
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I'b IIOY «KyHrypckuil cenbCKOX03sIMCTBEHHBIN KOJUIEIHK

PACCMOTPEHO YTBEPXIAIO

Ha 3aceganu MK 3am. nupekTopa 1o yueOHoun padbore
€CTECTBEHHOHAYYHBIX JUCIHUIUINH

IIporokon Ne ot 20 1.

IIpencenarens MK
« _» 20 T

JK3aMeHAUMOHHAas padoTa no ¢pusuke 3a 2 cemecTp

Bapuant Ne 3

Kpurepnu oueHox

Ormenka «5» CTaBUTCS, €CIH BCE 3a4a4H MPAaBUIHHO O(OPMIICHBI, pEIIeHB IOJHOCTHIO U MPABIIIEHO, TICPEBEICHBI
JTAaHHBIC SAMHUIIBI I3MEPEHHS B OCHOBHEIC U3 cucteMbl CU.
Omenka «4» CTaBUTCS, €CIH B 3a/1a4aX — BEIYUCIUTEIBHBIC OMIMOKK; WIIK: B 0(OPMIICHUH €CTh HETOYETHI, 3aJaud
PELICHBI MOJTHOCTBIO.
Ornenka «3» CTaBUTCS, SCIU 3aa4d PEIICHBI ¢ HEOONBIIMMHU HEAOYETAMH, HE MCPEBCACHBI JAHHBIC CIHMHUIIBI
M3MEepeHUs B OCHOBHBIE U3 cucteMbl CU  wiu pelieHo Tpu 3a1aum.

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

HNHCcTpyKuMA K pelieHuIo 3a1a4.

. BEumarenpHO npounTaiiTe yciaoBue 3a1avH.

. Kpatko 3anmmmre ycoBue 3amaun.

. llepeBenure enunuipl u3mepenus Benuuud B CH.

. Boibepure Gopmyity, BeIpa3uTe U3 He€ HCKOMYIO BEJIHUYUHY.

. B nonydennyto hopmyiy mocTaBbTe 3HAUEHHUS BETUYMH U BRIYUCIIUTE 3HAYSHHE UCKOMOU BEIMYMHBI.
. [Ipoananu3upyiite OTBET.

. K 3agaue Ne4 cnenath cxemy.

~N NN AW

1. KakoBa cuia TOKa, MPOTEKAloIas 10 MPOBOJHUKY C aKTUBHON 4YacThi0 2M, B MarHUTHOM IIOJI€ C MHAYKIHEH
20mTn? Ha npoBoguuk geictByeT cwia 0,3H, a HampaBneHHe TOKa NMEPIEHAMKYISIPHO HAIPABICHUIO MHIYKIHUN
MarHUTHOTO MOJIS.

2. Haiitu conpoTuBieHuE LeNH, NOJKIOUYEHHON K MCTOYHHKY TOKa BHYTpeHHUM conpotuBiaeHueM 3 Om u DJIC
32B, ecnu cujia TOKa B e SA.

3. Ilouemy TpaHcopMaTop BBIXOJMT U3 CTPOSI, KOTAA B HEM 3aMBIKAIOTCS HAKOPOTKO XOTS ObI ZiBa COCETHUX BUTKA?
4. K cetu HanpsikeHueM 120B nocnenoBaTenbHO NPUCOEANHEHBI ABA pe3rcTopa conpotusieHuem 12 OM u 20 OM.
Haiinure HanpskeHHe Ha KaXA0M U3 PE3UCTOPOB.

5. Hanummure peakuuio o-pacraja u3oTona g2 ®Po.

IIpenonaBarens: H.B. CxitoeBa
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I'b IIOY «KyHrypckuil cenbCKOX03sIMCTBEHHBIN KOJUIEIHK

PACCMOTPEHO YTBEPXIAIO

Ha 3aceganu MK 3am. nupekTopa 1o yueOHoun padbore
€CTECTBEHHOHAYYHBIX JUCIHUIUINH

IIporokon Ne ot 20 1.

IIpencenarens MK
« _» 20 T

JK3aMeHAUMOHHAas padoTa no ¢pusuke 3a 2 cemecTp

Bapuant Ne 4

Kpurepnu ouenox

Ormenka «5» CTaBUTCS, €CIHM BCE 3aa4H MPABHIHHO O(OPMIICHBI, PEIICHBI TIOJTHOCTHIO U MPABHIBHO, TIEPEBEICHBI
JIaHHBIC €MHUIIBI I3MEPEHNUS B OCHOBHBIE U3 cucTteMbl CU.
OreHKa «4» CTaBUTCS, €CIM B 3a/1a4aX — BBIUUCIUTEIbHBIC OMIMOKH;, WIK: B O(OPMIICHUN €CTh HEJOYEThI, 3a7au
PELICHBI MOJTHOCTBIO.
Onenka «3» CTaBUTCS, €CIU 33/Ja4d PEIICHbl ¢ HEOOJBIIMMU HEeIOo4YeTaMU, He TMEPEeBEACHbI JaHHBIC €IMHHUIIBI
M3MEepeHUs B OCHOBHBIE U3 cucteMbl CU  win pelieHo Tpu 3a1aum.

OrieHka «2» CTaBUTCS, €CIIU 3a]]a41 HE PEIICHBI.

HHCcTpyKuMA K pelieHmIo 3a1a4.

. BunmarenbHO mpouuTaiTe ycaoBUe 3a1auu.

. Kpatko 3anmmmire ycioBue 3a1aqm.

. [lepeBenure enquaunbl n3MepeHus BenuunH B CH.

. Beibepure dopmyiy, BeIpazuTe U3 He€ HUCKOMYIO BEJIHYHHY.

. B mony4yennyro popmyiy mojacTaBpTe 3HaUEHHUS BEIMUNH U BEIYUCIUTE 3HAUEHHE NCKOMOMN BETHYNHBIL.
. [Ipoananuzupyiite OTBET.

. K 3apaue Ne4 cnenatb cxemy.

~N NN kW~

1. Haiigure 9/1C MHAYKIMH B JBUXKYIIEMCS POBOIHUKE, JJTMHA aKTUBHOM 9acTu KOToporo 0,25M, mMpoBOTHUK
MEPEMEIAETCS] B OJHOPOTHOM MAarHUTHOM ToJie ¢ MHAYKIuer 0,2 T neprneHaAuKyIsIpHO €ro CHIIOBBIM JIHHHUSIM CO
ckopoctsio 10m/c.

2. Ompenenuth CUIy TOKa KOPOTKOTO 3amblkaHus Oarapeu, DJIC kotopoit 45B, ecnu MpH MOAKIIOYCHUN K HEl
conpoTuiieHus: § Om cuia TOKa B LEMH COCTABISET SA.

3. Ilouemy npu pabote TpaHchopMaTop ryaut?

4. K cetu nanpsbkenueM 200B napannensHo mpucoeIuHEHH! 1Ba pe3ucropa comnpotusieHrueM 30 OM u 30 OM.
Haiinute cuny Toka B CETH U Ha KaXI0M U3 PE3UCTOPOB.

5. Hanummure peakumio B- pacnaza uzorona g2 °Po

IIpenonaBarens: H.B. CxitoeBa
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1.4, 4Ki104 K KOHTPOJbHO-U3MEPUTEJIbHBIM MaTepUajiamM

1 cemecTp

Bapuant Nel
3amaua Nel
JlaHo: Ccu Pemenue.
t=2mun 120 c a= @

= =200 _ M
Uo—OKM ’ a=-—r =0,17 =
u=72— 20—

q c N
a=? OtBer: a=0,17 =
3amgaua No2
JlaHo: cu Pemenue.
r=60m ==
R+1r
E=42B R=2
I=3A R=2-6=80m
R=7 OtBer: R=8 OMm
3agaua Ne3
JlaHo: cu Pemenue.
V,=2,5m8 p = const
Vi= 1432 =l
V2 T
T1=15°CT, = 288° KT, =22 T, = 2222 = 51 4°K
1

T,=? OtBer: T2=51,4°K
3amaua No4
JlaHo: cu Pemenue.
U=220B
Rz =40 Oml = 2R = R+R; = 10 Owm R, R: +40 Om = 50 Om
U= 1=202 |1 I 44a
Uy =7 Ui = I"Ry; U; =4,4*%10 = 44B;

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

3anaya No5
Hano: Ccu Pewenue.
At= 80K AL=L-Lo
Lo = 100m L = Lo(1+ a*At); L = 100(1+6*106*80) = 100,048 M
a= 6*10°K1AL = 100,048 -100 = 0,048 m
AL =7 OtBer: AL =0,048 m
Bapuant Ne2
3amaua Nel
Jano: Cu Pemenwue.
M U-Up
a=2- a=——
. M, _ U-U, ‘
Uo=54— 15—t= >
KM S, 26-1s
u=72— 20—t= =25c¢
4 c 2
t=? OtBer: t=2,5¢
3anaya No2
Hano: Ccu Pewenue.
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R=100mlgs =2; 1=—

T R+71

E=33Br= ? R
1=3Ar=2-10=10m; I3===33 A
lx3=7? Orser: lk3=33A
3amaua Ne3
Jano: Ccu Pemenue.
t1 =120°C t; =393° KV = const
t, = 10°Ct; =393° K B-h

tz P

P =20xIla P;=20*10°1a P,

tq 393
P2=7 OtBer: P2=14,4 xlla
3amaga Ned
JlaHo: cu Pemenue.
U=220B
Ri=300ml=2 ; =1+ R=1ufe 30420
! R'R R Ry’ Ry+R;  30+20
R, =20 Om 1=22=183A;
U 220
=72- =7 S — = = "
1h=7;11=7, I1 %= 30 7,34,
U 220
=7 S — = —= "
lp =7 P %= 20 114;

Oteert: | = 18,3A; 1:1=7,3A ; I>=11A.

3agaua Ne5

JaHno: cu Pemenue.
t1= 20°CL = Lo*(1+ a*t)

t,= 60°Ct = t, — t1 ; 0= 9*10°K?

Lo=50cv  0,5m L = 0,5*(1+9*10-6*(60-20) = 0,5*(1+0,000360) =

L=? 0,50018 m
OtBer: L=0,50018 m

Bapuant Ne3

Bagaua Nel

Jlano: cu Pemenue.
t=3mur 180c a= @

_ _300 _gq7 2
Uo=0 o . a=—— 0,17 o
U=108— 30—

g C .
a=? OtBer: a=0,17 =
3amauga No2
Hano: Ccu Pewenue.
r=30m =2

1%+r

E=32B R= "
I =5A R=2-6=340m
R=? OtBer: R=3,4 Om
3amaua N3
Hano: Ccu Pewenue.
Vo=5m p = const
Vi=2suid=l

Vo T,
T1=45°CT, = 318° KT, =24 T, =222 = 63,6°K

1
T,=7? OtBer: T2=63,6°K

_ ty¥Py _ 283x20%10°

=14,4*10%Ma

=12 Om

R



3amaua Ned

JlaHo: Ccu Pemenue.

U=120B

Rl = 12 OM R1 Rz

Rz =20 Owml :%R: Ri1+R2 =12 Om —] — I +200M=320Mm
Up=? |:%: 375A:1=11=1,
U,=? Ui =I*Ry; Uy =3,75*12 = 45 B;

Uz = I*Ry; U2 =3,75*20=75B
OtBet: U1=45B; U>=75B

3amaua Ne5
Jano: CHu Pemenue.

T.=273K o=1——1,; L =Ly +AL

0,5006
-1

Lo = 500MMm 0,5m o= <

a= 6*10°K!

AL=0,6mMm 0,0006Mm

T,=373K

o="? OtBer: o=1,2 *10°K™!

) =1,2*10°K?

Bapuant Ne4

Bagaua Nel

Jlano: cu Pemenue.
.M _U-Uq

a=3a a=——

Uo=547F 150t="—2

U=362 10%t= =167 ¢

10-15
t=2? OtBet: t=1,67 ¢

3amgaua Ne2

Hano: Cu Pemenmue.
_ _E. B
R—SOMIK.&—T y _R+r

E=345Br=% R

I

I=5AI’=4?5—8=IOM; IK3=§=45A

lkz3="7? OtBer: lk3 =45A
3amaua Ne3
Hano: Ccu Pewenue.
t1 = 220°C t; =493° KV = const
t, = 50°Ct; =323° K a_h
tz P

* * * 3

P, = 40xITa P;= 40*10%[Ta P, = “ti = % = 26,2*10%[Ta
1

Py=7?

OtBet: P2=26,2 xlla

3amgaua Ned

Jano: CHu Pemenwue.

U=200B

Ri=300ml=2 ;=241 . g=FuRe J 3020 45 gy

! R'R R Ry’ Ry+R, 30420
R, =20 Om | = % = 16,67A;

o1



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

3amaua Ne5
Hano: Ccu

t1=0°C 273K

h=—=22=6,674;
R 30
l,=— =22 = 104;
R, 20
Pemenue.
AL =L —Lg

Lo=100m L = Lo(1+ a*t); L = 1*(1+2,3*105%20) = 1,00046 M
a=2,3*10°K!
AT=20°K AL =1,00046 -1 = 0,00046 m
AL =7 OtBer: AL =0,00046 M
2 cemecTp
Bapuant Nel
3amaya Nel
Hano: Cu Pemenue.
B=0,5Tn &qx =Bvlsina
=04 m = =10%
Blsina C
a =90°
e =2B
v="7 OtBer: v :10%
3amgaua Ne2
Hano: Cu Pemenue.
r=6 Om = £
R+71
E=42B R=2
I =3A R=2-6=80m
R=? OtBer: R=8 OM
3amaya Ne3

ITeperoput o6MoTKa Tpanchopmaropa. B Tpanchopmaropax OTCyTCTBYET TpEHHE.

3amauya Ned
Hano: Ccu
U=220B

R2 =40 Om

Pemenne.

| :% R = R, R: R1+R2 = 10 Om +40 Om = 50 Om
| = 220 _ L1 = 44a

50
Ui = I*Ry; Uy =4,4*10 = 44B;
Uz = I*Ry; Up =4,4*40 = 176B

OtBer: U1=44 B; U.=176 B

3amayga Ne5

92238u_) 90234Th + 24He

Bapuant Ne2
3amaua Nel
Hano: Ccu
B=10mTn

0,01 Tn

Pemenne.
F. =B llsina
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1=0,1m F =0,05H

a =90°

1 =50A

F.=? Oteer: F,=0,05H

3amauga No2
Jano: Ccu Pemenue.
_ _E.  _ E
R— 10 OM|KI;:3_—T y | Rir
E=33Br= n -R
1=3Ar=2-10=10m; I3===33 A
lx3=7? Orser: lk3=33A
3amaua Ne3
Ha HaI‘peBaHl/Ie nu I/ISJ'Iy‘-IeHI/Ie SHCKTpOMaI‘HI/ITHI)IX BOJIH.

3amaua Ned
Hano: Cu Pemenwue.
U=220B
Ry =30 Om =2, 22142 g=fRe 3920 15 oy

! R'R R Ry’ Ri+R; 30420
R, =20 Om 1=22=183A;

=21, =?: =U _ 220 .
11=7?;11=7; I = 30 7,34;

=9 = i = @ = N
I, =" P %= 20 114;
Oteert: | = 18,3A; 1:1=7,3A ; I>=11A.
3amgaua Ne5

02 BU— 62BNp + 1% +y
Bapuant Ne3
Bagaua Nel
Jlano: cu Pemenue.
B=10mTn 0,01 Tx F.=B llsina
1=0,1ml =—2 | =7,5A
Blsina
a =90°
1 =50A
1=? Orser: F=0,05H
3amauga No2
Hano: Ccu Pewenue.
r=30m =2
1%+r

E=32B R= "
I =5A R=2.6=340m
R="? OtBer: R=3,40OMm
3amaua N3

B 3akopo4YeHHOM y4acTKe U3-3a MaJIoro COIPOTHBIICHHUS TOK O0NbIION cuibl. TpaHchopMaTop meperpeBaercs.
3amauya Ned

Hano: Ccu Pewenue.

U=120B

Ri1=12 Om R, R.
R2:200M|=%R=R1+R2:12OM — e — +200m=320Om
Up=? |=%= 375A; 1=11=1,
U=? Uy = I*Ry; Uy =3,75*12 = 45 B;

53



Uz = I*Ry; U2 =3,75*20=75B
OtBer: U1=45B; U>=75B

3amaga Ne5
84216P0_’ 82212Pb + 241_1e

Bapuant Ned

3amaua Nel

Jano: Ccu Pemenue.
B=0,2 Tn ey =Bulsina
1=0,25m &= 5B

a =90°

v=10M/c

Eu-?

OtBeT: &= 5B

3amaya No2
Hano: Cu Pemenue.

R=8O0Mlxs =2: |=——

r’ R+1

E:3453r:§-R

45 45
I=5Ar=—-8=10m; lks=—=45A

lkz3="? OtBer: k3 =45A

3agaua Ne3

Cranp npu nepeMarHiYNBaHUA B MECTaX HEIJIOTHOTO
MEXaHUYECKOTO COCIIMHEHUSI BUOPHUPYET.

3amaua Ned
Hano: Cu Pemenne.
U=200B
R1 =30 Om |:2-l=i+i- — Ri*Ry
' R'R R Ry’ R1+R;
R, =20 Om | = % = 16,67A:
U 200
=72- =7 U _200_
lh=?:1=7; = =0 = 6,674;
U 200
=7 _ U _ 200 _ .
l2=" o= =20 =104;

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

3amauga Ne5

842161)0_) 85216At+ »106 + Y

_ 30%20 _

30420
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