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1. [logacHUuTe /JIbHAA 3alIMCKa

1.1. KommiekT ¢ounoB orneHoYHbIX cpenctB (POC) npenHasHaueH JUis MPOBEPKH PE3yIbTaTOB
ocBoeHus yuebnoi mucuumumasl O/1.11 ®U3UKA, Bxozgsmieit B coctaB 001meo0pa3oBaTeIbHBIX
JUCLUIUINH.

Kommuiekt (OHIOB OIIGHOYHBIX CPEIACTB BKIIOYACT KOHTPOJIbHBIE MAaTEepPHAbl s
IIPOBEJICHUSI BXOJHOIO, TEKYILErO0 M IMPOMEXYTOUYHOTO KOHTPOJS IO y4eOHOM IUCIUIUIMHE
«Du3ukay B HopMe HHIUBUAYATHHOTO KOHTPOJIS 3HAHUH

1.2. KoMIiekT (OHJIOB OIEHOYHBIX CPEJCTB pa3paboTaH HA OCHOBAHUH TIOJIOKECHUH:

1) denepaabHOro rocyIapcTBEHHOro 0Opa3oBaTenbHOro cranaapra/manee @PIOC/ cpentero
obuiero o0pa3oBaHus, MNPEABIBIIEMOTO K CTPYKTYpE, COJEP)KaHHUIO U Pe3yJbTaTOB
OCBOEHUS Y4EOHON AUCIMILINHBI «DU3HKay

2) npumepHoit OOII, ox00peHHOW pemnieHrHeM (enepabHOr0  y4eOHO-METOANIECKOrO
00BeIMHEHUS 110 001IeMy 00pa3oBaHuto (TIPoTOKo OT 28 mroHs 2016 1. Ne 2/16-3)

3) paboueit mporpaMMbl y4eOHOM TUCIUILTHHBI «DU3HKa»

1.3. KommiekT (hoHI0B OLIEHOYHBIX CPEJICTB BBOJUTCA B elicTBHE ¢ lceHTsOps 2024r.

2. Pe3yjbTarbl 0CBOEHHS YUeOHOI TUCUMIIMHBI, MOJIeKALIMe TPOBEPKe

2.1 3HaHus ¥ yMeHHUS, NOJIeKalue POBepPKe

B pesynpraTe arTecTamuu 1o y4eOHOW IUCIHUIUIMHE OCYIISCTBIISETCS KOMILICKCHAS
MPOBEPKA CIACAYIONMX YMEHUHN 1 3HAHUH, a TaK)Ke JUHAMUKA (POPMHUPOBAHHUS JIEMEHTOB OOIIHNX
KOMITIETEHIINH:



Koa u HamMeHOBaHHe

(popmupyembIx
KOMIIEeTeHI N i

Paznen/Tema

Tun oneHOYHBIX
MeponpHUATHH

OK 01. Beibupats cioco0sl
pelieHus 3a1a4
npodeccnoHaIBHO N
JEATSILHOCTH IPUMECHUTEIBHOK
pa3IUYHBIM KOHTEKCTaM

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

Pazgen 4. Temr1 4.1., 4.2.
Pasnmen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temn1 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.

OK 02. Ucnonrs3oBaTh
COBpPEMEHHBIE CPEJICTBA MTONCKA,
aHaJM3a ¥ HHTePIPETaIiH
uHpopmanuu, u
WHGOPMAIIMOHHBIE TEXHOJIOTUU
UTSL BBITIOJTHEHHMS 33124
npohecCuoHaTBHOM
JESTEIbHOCTH

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

Paznen 4. Temre1 4.1., 4.2.
Paspmen 5. Temsr 5.1., 5.2.,5.3.
Paznen 6. Temrr 6.1., 6.2.
Paznen 7. Temsr 7.1., 7.2.

OK 03. IltanupoBaTth 1
peann30BhIBaTh COOCTBEHHOE
npodhecCHoHANBHOE U
JUYHOCTHOE pa3BUTHE,
MpeANPUHUMATENbCKYIO
NeSITENbHOCTD B
npodeccuoHanbHOU chepe,
UCII0JIb30BaTh 3HAHUSA T10
(uHAHCOBOW I'PaMOTHOCTH B
Pa3IMYHBIX KUZHEHHBIX
CUTYaIUSIX

Pazgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Tems1 3.1., 3.2., 3.3.,
3.4.,3.5.

Pazgen 7. Temsr 7.1., 7.2.

OK 04. D¢ddexTrBHO
B3aMMO/ICHCTBOBATh M PA0OTAThH
B KOJJICKTHBE U KOMaH/Ie

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

Pazgen 4. Temr1 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temsr 6.1., 6.2.
Pazgen 7. Temsr 7.1., 7.2.

OK 05. OcymiecTBasiTh YCTHYIO
UIMCBMEHHYI0 KOMMYHUKAIUIO
Ha rocyJapCTBEHHOM SI3bIKE
Poccutickoit denepanuu ¢
y4eToM 0coOeHHOCTEH
COI[MAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

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

Pazgen 4. Temr1 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temn1 6.1., 6.2.
Pazgen 7. Temur 7.1., 7.2.

OK 06. IlposBnsaTe

Pazgen 1. Temrr 1.1., 1.2, 1.3

- YCTHBIH 0OTIpOC;
-(pOHTATBHBIAOMPOC;
-OlleHKa KOHTPOJIBHBIX
pabor;

-HAOJIIOIEHHE 32 XOI0M
BBITIOJTHEHUS
1abopaTOPHBIX padoT;
-OLIEHKA BBITIOJTHEHUS
1a00paTOPHBIX padoT;
-OLIEHKA MPaKTUYECKUX
pabot pemieHus
KayeCTBEHHBIX,
pacueTHBIX,
poheCCUOHATBHO
OPUEHTUPOBAHHBIX
3a/1ay4);

-OLIEHKA TECTOBBIX
3aJIaHUM;

-HaOII0ICHHE 32 XOJI0M
BBITIOJTHEHUS
WHIUBUAYaTbHBIX
MIPOEKTOB U OLIEHKA
BBITIOJTHEHHBIX
MIPOEKTOB;

-9K3aMCH
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IPaXkIaHCKO-MTaTPUOTUYCCKYIO
MO3UIIMIO, IEMOHCTPHPOBATH
OCO3HAHHOE IOBEICHUE Ha
OCHOBEC TpaI[I/II_[I/IOHHBIX
00I11€Y€II0BEYECKUX [ICHHOCTEMH,
B TOM YHCJIE C YYETOM
FapMOHI/I3aHI/II/I
MCKHAIIMOHAJIIbBHBIX U
Me)erJ’II/II‘I/IO?;HI)IX OTHOHICHI/If/’I,
HpI/IMCHﬂTI) CTaHIIapTI)I
AHTUKOPPYILILOHHOTO
IIOBCACHUA

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3., Temnr 3.1., 3.2., 3.3,
3.4., 3.5.

Paznen 4., Temer 4.1., 4.2.
Pazgen 7. Temnr 7.1., 7.2.

OK 07. CogelicTBOBaTh
COXPaHEHUIO OKPYKaroLIen
Cpezbl, pecypcocOepeKeHHUIO,
MIPUMEHSTH 3HaHUSI 00
W3MEHEHHUH KIIMMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
MPOU3BOJICTBA, Y((HEKTHBHO
JENCTBOBATH B YPE3BbIYAHBIX
CUTYaIUIX

Pasgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paszgen 3. Temn1 3.1., 3.2., 3.3.,
3.4., 3.5.

Paznen 4. Temre1 4.1., 4.2.
Paznen 6. Temrr 6.1., 6.2.
Paznen 7. Temsr 7.1., 7.2.




3. KoMIJIeKT KOHTPOJIbHO-M3MePUTEJbHbIX MAaTEPHUAJIOB AJISl OLl€eHKH
OCBOEHHUS YYeOHOM AUCHUILIUHBI

3.1 OueHo4YHBIe MATEPHAJIbI JJISI BXOJHOI0 KOHTPOJIS

®opma KOHTPOJIS: KOHTPOJIbHAs paboTa

Yc0BusA BbINOJTHEHUS 32/ 1aHUS:
MecTo BBITIOJTHEHUS 3aIaHUS . YueOHbll KaOuHem
MakcumanbHOE BpeMsl BBITIOJHEHUS 3aaanusi: 60 mun
TekcT 3a1aHusA: 3aJaHUSI KOHTPOJIbHOI padoThI

PexomeHnaanum no nepeBoay nNepBUYHBIX 0AJ1JI0B B OTMETKH M0
NATHOANJIHLHOM IIIKAJIE

MaxkcumanbHOe YUCIIO 0aylioB, KOTOPOE MOXKHO MOJYYHTH 32 MPABUIIBHOE
BBIMIOJTHEHUE BXOJHOM KOHTPOJBHON paboThl, cocTaniseT 10 6aniaos (1 Gamn 3a
Ka)/10€ TIPAaBUIILHO BHITIOJTHEHHOE 3a]JaHNE)

OTMeTKa 0 NATHOANIBLHOM IlepBuuHbIE OAIBI
HIKaJje
«2» 0-4
«3» °o—7
«4» 8-9
«5» 10

KonTpoabHasi pabora

1. Ha pucynke moka3zaHa MeH3ypKa C JKHIKOCTbIO. BpiOepute mpaBHIIbHOE
YTBEPKICHUE.
1) Llena nenenuisi MEH3ypKHU paBHA 2 MIL.
2) O06BeM KUIKOCTA B MEH3ypKe OoJIbIiie 25 MIT.
3) Llena nenenust MeH3ypku paBHa 0,5 MiL. —26
4) Men3ypka — mpuOop it U3MEpeHHst 00beMa
ra3000pa3HbIX Te.

2. Ha crone Haxoastcs Tpu Opycka OJJMHAKOBBIX pa3MepoB 1 macchl. Kakol u3
HHUX OKa3bIBAET HA CTOJI MEHBIIIEE TABJICHUE?

1) 1.



2) 2.
3) 3.
4) bpycku OKa3bIBAIOT

OJIMHAKOBOE JaBJICHHE.
3. VYcTaHOBUTE COOTBETCTBUE MEXAY (PU3NUECKUMU MOHATHUAMU U MPUMEPAMHU.
K xaxxnoi mo3uiuu nepBoro crosdia nogdepuTe COOTBETCTBYIOUIYIO MO3UIIMIO U3
BTOPOTrO CTOJIOIIAa ¥ 3amuiiuTe B TaOMUIy BbIOpaHHBIE MUGPHI  MOJ
COOTBETCTBYIOIIMMH OYKBAMH.

OU3NYECKHUE ITIOHATHUA I[TPUMEPBI

A) ¢pusnueckas BeIMIMHA 1) Tennonepenaya

2) paboTa CHJIBI

3) KOHBEKIIHS

4) MaHOMETP

5) MWLIUMETP

3anuiimMre B OTBET HHU(PHI, PACIIONIOKKB X B MOPAIKE, COOTBETCTBYIONIEM

b) enununa gusznueckoil BeTUYMHBI
B) npubop mis usmepenust puznueckoit
BEJTNYUHBI

OykBam
A b B
4. Ha pucyHke mTpeACTaBlieHbl TI'pauUKH 3aBUCUMOCTH KOOPAMHATHI X OT

BpeMeHU t 111 4eThIpEX Tell, IBMXKYIIUXCS BAOJb ocu Ox.

Hcnonb3yst pHUCYHOK, BBIOEpPUTE U3 TMPEIIOKEHHOTO TIEPEUYHs J[Ba BEPHBIX
YTBEPKACHUA. Y KAKUTE UX HOMEPA.

1) Touka B cooTBeTcTBYeT BeTpeue Tei 2 u 3. ik 2
Py
2) B touke b HampaBieHme ckopocTH Tena 2 4] B/ 3
W3MEHWJIOCH Ha TIPOTHUBOIIOJIOKHOE. | /
0 ’b ic
3) Teno 2 nBUXETCS PaBHOYCKOPEHHO. /

4) Teno 3 MBUKETCS pABHOMEPHO MPSMOJIMHEHHO.

5) B HavanbHBII MOMEHT BpeMeHH Tena 2 u 4



HMCIIM OJUHAKOBBLIC KOOPAMWHATHI.

S. Ha nmokosmeecs Tteno, Haxomsuieecss Ha TIVIAAKOW TOPU3OHTAIBHOMN
IJIOCKOCTH, B MOMEHT BpeMeHH t =0 HauMHAIOT IEUCTBOBATH ABE TOPU30OHTAIbHBIE
cuiibl (cM. puc.). Onpenennre, Kak MOCI€ TOr0 U3MEHSAIOTCA CO BPEMEHEM MOAYJIb
CKOPOCTH TeJIa U MOAYJIb YCKOPEHHUS Tela.

F,=1H F,=25H
< . >

7 7 >

X

JIo1st KaK/10# BEJIMIHMHBI ONPEAETUTE COOTBETCTBYIONIMN XapaKTep U3MEHEHHS :
1) yBenmuuuBaeTcs

2) yMEHBIIIAeTCsI

3) He U3MeHseTCs

3anuiuTe B TaONHIy BHIOpaHHBIE HUMPBI A Kaxaod (U3NUECKON BEIMUYMHBI.
[Hudpsl B 0TBETE MOTYT MOBTOPSTHCS.

Monyib CKOpOCTH Monyinb yCKOpeHUst

6. Han rpaduk 3aBUCHMOCTH MPOEKIIMU CKOPOCTH Tella OT BpeMeHu. Kakoi
y4acTOK rpaduka COOTBETCTBYET PABHOMEPHOMY JBUKEHUIO Teja?

v, M/cA 1. OA
40 . 2. ADB
30 2!

;(() 5| |B 3. BB
- 4, BI'
10 _-

l -
0f 1 2 3 4 5.64¢




7. VYcTaHOBUTE COOTBETCTBUE MEXAY (opMynamMu sl pacyéta (PU3MYECKHUX
BEJIMYMH U Ha3BaHUSIMU ATUX BeJHuuH. B hopmyrnax ncnonap30BaHbl 0003HAUYEHHUS
M — mMacca Tejia; U — CKOPOCTh Tena; 8 — yckopeHue tena. K kaxaoil no3unuu
MepBOro Croyidiia Moa0epUTE COOTBETCTBYIOIIYIO TMO3UIIMIO BTOPOTO CTOJOIA U
3aMMIIKTE B TaOJIUIly BEIOpAHHBIE U PHI TOJ COOTBETCTBYIOIIMMHU OYKBaMHU.

OOPMVIJIA OUBNYECKASA BEJIMYNHA
A)mu 1) pabota cuibl
B) ma 2) MOJyJTb UMITYJIbCA TeJa

3) MOYJTh PAaBHOICHCTBYIOIICH CHIIBI
4) naBieHue

8. Ha pucynke mnpexacraBieH rpaguk 3aBUCHUMOCTH KOOPAMHATBHI Tela OT
BPEMEHH.

X, CMA
20

-y

20
AMIUTATY/IA ¥ TIepUO KoJieOaHU paBHBI:
)20 cm; 4 ¢ 2)0,2M; 6 ¢ 3)0,2m; 8¢ 4)20 cm; 12 c.

Q. VYcraHoBUTE COOTBETCTBUE (JIOTMUECKyr Tmapy). K kaxmoil cTpoke,
OTMEUEHHOU OyKBOM, moadepute Ghopmyiny, 0003HaUYCHHYIO ITUGPO. 3anUIInTe B
TaOIMIly BRIOpaHHBIC IUQPHI ITOJ] COOTBETCTBYIOIIMMHU OyKBaMH.

A) 3akon I'yka 1.GmM/ r?
b) 3akoH BceMupHOTro TATOTEHUS 2. Bllsina
B) Bropoii 3akon HetoTona 3. k4l
I') Cunna Ammiepa 4. U/R
5. Mma
A b B r
Mg ?

10.  CKONbKO HEHTPOHOB COAEPKUT SAPO M30TOMA MArHUs 12
1) 25 2) 12 3) 37 4) 13.

10



OTBETbI
1 2 3 4 5 6
15 13 3 A -
b
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3.2 OueHoO4YHBbIE CPeACTBA sl TEKYIIero KOHTPOJIs

Pa3znen 1. MexaHuka ¢ 3J1leMeHTAMH TEOPHUH OTHOCUTEJILHOCTH.

@®opMa KOHTPOJISI: KOHTPOJIbHAs paboTa

Ycj10BUS BBLINOJHEHUS 3aJaHUA:

MecTo BBITIOJIHEHUSI 3aaHUS . YueOHbIl KAOUHem
MakcumalibHOE BpeMsi BBITIOJIHEHUS 3aaanust: 60 yun
Tekcr 3aganus: 3a1aHUsE KOHTPOJIBHOU PabOThI

KonTposnbHast padora no teme «MexaHHKa»
Bapuanm 1
Yacrs 1

A-1 JIBa aBTOMOOMIISI IBMXKYTCSI IO TIPSIMO JIOPOTe B OJJHOM HATIPABIICHUH: OJIH CO CKOPOCThIO 50 KM/4, a Ipyroi
— co ckopocTbio 70km/4. [Ipu 3TOM OHH

1. Commxkarorcs2. Y nansrorcs
2. 3.He U3MEHSIOT PaCcCTOSIHUE JPYT OT JApyra 4.MOryT CONMKATHCS, @ MOTYT YAAJSThCS

A-2 Ha pucynke 1 npencrapiieH rpauk 3aBUCHMOCTH IIYTH S OT BpEMEHH t.ONpeAeIUTe HHTEPBall BPEMEeHH, KOra
BEJIOCUTIEIUCT JIBUTAJICSI CO CKOPOCTBIO 5 M/C.

1. or5cmo7c¢c 2.or3cmo5c 3.or lcmo3cd.or0 molc

A-3 ABTOMOOMIIb, TPOTASICh C MECTA, IBUKETCS ¢ ycKopeHueM 3 M/c2. Uepes 4 ¢ CKOpOCTh aBTOMOOHIIS Oy1ET

1. 12wm/c 2.0,75m/c 3. 48 M/c4. 6 m/c

11



A-4 KoopauHaTa Tea MEHSETCS C TeUCHUEM BPEMEHH COTTacHO GopMyne x=5-3t , T/ie BCe BEJTMYHHEI BRIPAKCHEI B
CH. Yemy paBHa KOOpAMHATA TOTO TeJla Yepe3 5S¢ mociie Havasa ABMKEHUs ?

1. -I5m 2. -10m 3. 10m 4. 15m
A-5 Termo ymayio ¢ HEeKOTOPOU BBICOTHI U TIPU yAape O 3eMITI0 UMeNo ckopocTh 40 M/c. UeMy paBHO BpeMs maicHus?
1. 025¢c 2.4c 3.40c 4. 400c

A-6 ABToMOOMITE Maccoit SO0KT, pa3roHssCh ¢ MecTa paBHOYCKOPEHHO, JocTHT ckopoctu 20M/c 3a 10c,.
PaBHOMEHCTBYIOIAS BCEX CHJI, ICHCTBYIOIIAS Ha aBTOMOOWIb, paBHA

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

A-7 Tlon neiictBuem cuibl 3H npyxuHa yaymmHmiacs Ha 4 cM. UeMy paBeH MOAY/Ib CHITBI, TIO]] ISHCTBHEM KOTOpPOH
yIUTMHEHHE TOM NMPYXUHBI COCTaBUT 6CM?

1. 35H 2.4H 3.45H 45H
Yactp 2

B-1 C nenonswxHOM 01K Maccor 50 Kr Ha Oeper NphIrHyJI MaJIbYuK Maccoi 40 KT co CKopocThio 1M/c,
HaIpaBJICHHOW ropu30HTanbHO. Kakyro ckopocTh prodpena Joika OTHOCUTENbHO Oepera?

B-2 Bpycok maccoit M=300r coenunéH ¢ 6pyckom maccoit m=200r HUThIO, IEPEKUHYTOI Yepe3 Oiok. Uemy paBeH
MOJIyJIb YCKOpeHust Opycka maccoii 200r?

B-3 I'py3 maccoii 100r cBoboxHO nagaer ¢ BbicoThl 10M. Onpenenire KHHETHYECKYIO SHEPTHIO IPy3a Ha BHICOTE
6M.

Bapuanm 2
Yacrs 1

A-1 Ha pucynke 1 npencrasieH rpadyk 3aBUCUMOCTHU IIYTH S OT BPEMEHH t.OMpe/iesnTe MHTEpBajl BpeMEHH, Koraa
BEJIOCHUIIEIUCT HE ABUTAJICH .

1. Or0Omolec 2.0t2cmo3c 3.01 3¢ 1o 5¢ 4.0t1 5¢ n ganee

A-2 CkopocTh IyJIH P BBUIETE U3 CTBOJA THcToNeTa paBHa 250 m/c.JiuHa ctBona 0.1m. Onpenenure mpuMepHo
YCKOpEHHE ITYJIH BHYTPHU CTBOJIA, €CIIA CYUTATH €€ IBIKEHHE PAaBHOYCKOPEHHBIM.

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

A-3 3aBHCUMOCTb ITyTH OT BPEMEHU JIIsI PSIMOIMHEHHO JIBUIKYILIETOCS Tella MMEET BHUT S(t):2t+3t2 , T1Ie Bce
BeMYUHEI BEIpakeHb! B CU. Y ckopeHue Tena paBHO

1. 1 wm/c?2. 2 wm/c? 3.3 M/c?4.6 m/c?

A-4 ABTOMOOHITB IBIKETCS TIO 3aKPYTIICHAIO JOPOTH pagmycoM 20M C EHTPOCTPEMHTENBHBIM YCKOPEHUEM 5 M/c2.
CkopocTb aBTOMOOWIIS paBHA

1. 12,5wm/c. 2. 10mM/c 3. Swm/c. 4. 4 m/c.

A-5 KocMudeckuii Kopabiib IBHKETCS BOKPYT 3€MITH MO KPyroBoii opouTe paamycom 2*107 M. Ero ckopocTh paBHa
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1. 4,5xm/c2. 6,3 m/c. 3. 8 m/c. 4. 11 m/c.

A-6 Teno nsmwxercs no npsiMmoid. Ilox neiicTBreM ocTosHHOM critbl SH MMITYITbC Tenma yMEHBIIMIICS OT 25 KT M/C 10
15 xr m/c. [y aTOrO MOTPEOOBATIOCH

1. 1c2c3cdc

A-7 CriopTcMeH TOIHST MTAHTY MacCOM 75 KT Ha BBICOTY 2M. TIOTCHIIHATbHAS SHEPTHS IITAHTH TIPU 3TOM
H3MEHUJIACh Ha

1. 150/1x300/1x15001x37,5 1k
Yacte 2

B-1 Ha crosiBiieM Ha rOpU30HTaIBHOM JIbAY caHu Maccoi 200Kkr ¢ pa30era 3amphITHYI YelloBeK Maccoit 50 Kr.
CkopocTh canelt ocie npebkka crana 0.8 m/c. Kakoi Obuta CKOPOCTh YelloBEeKa JI0 KACaHHS C CAHAMHU.

B-2 I'py3 maccoii 100r cBoOomHO magaet ¢ BeicoThl 10M ¢ . OnpenenuTe MOTEHITHATBHYIO SHEPTUIO TPYy3a B TOT
MOMEHT BPEMEHH, KOI'Zla €r0 CKOPOCTh paBHa 8M/c.

B-3 Bpycok maccoit M=300r coequnéH ¢ rpy3om m=200r HUTbIO, IEPEKUHYTOM Yepe3 OsIok. bpycok ckomb3ut 6e3
TPEHUA 110 FOpI/ISOHTaHI)HOI‘/‘I IMMOBEPXHOCTH. quy paBHa Cujia HATAXKCHUA HUATH?

Pasznen 2. Mouiekyasipaast pusnka. TepmoanHamuka
P®opMa KOHTPOJISA:KOHTPOJIbHAsI padoTa

Yci10BHMS BBINOJTHEHUS 3aJAHNS:

MecTo BBINONHEHNS 3a/1aHus: yYeOHbIN KaOUHET
MakcuMallbHOE BpeMsI BBIIIOJIHEHHS 3aAaHus: 60 MuH.
Texct 3amanus: 3a1aHusl KOHTPOJIBHOM paboThI

1 Bapuant

Al. «PaccTosiHME MeX1y COCETHUMU YacCTUIIAMH BElIeCTBa MaJlo (OHH MPAKTUYECKH
COIPUKACAIOTCSA)». DTO YTBEPKACHHE COOTBETCTBYET MOJIEIH

1) ToIbKO TBEPABIX TEN2) TOIBKO KUIKOCTEH
3) TBEPIBIX TE M KUIKOCTEH4) ra30B, KUIKOCTEH U TBEPABIX TEIl

A2. HpI/I HEU3MEHHOU KOHOCHTpAaIUN 9aCTU UACAJIbHOI'O rada CpCaAHAA KUHCTUYCCKAasA SOHCPIUs
TCIJIOBOI'0 ABUKCHUSA €TI0 MOJICKYJI YBCIIMYINIIACH B 3 pasa. HpI/I O9TOM JABJICHHUEC ra3a

1) ymensmmiocs B 3 paza2) yBelnuduiioch B 3 pasza
3) yBenuumiioch B 9 pa34) He UBMEHUIIOCH

A3. Yemy paBHa cpe/iHss KWHETUYECKast SHEPT sl Xa0THUECKOTO MOCTYNATeIbHOTO JBIKEHUS
MOJIEKYJI HJIEAJIBHOTO Ta3a npu Temmneparype 27 °C?

1) 6,2 - 102 JIx2) 4,1 - 102 JTx3) 2,8 - 102 [Ix4) 0,6 - 102 Tk
13



A4. Kakoit u3 rpadukoB, H300pakeHHBIX HAa PUCYHKE, COOTBETCTBYET IPOIIECCY, POBEICHHOMY

IIpU TIOCTOSIHHOM TeMIiepaType rasza’?
p, klla

1) A2)B3) B4)T 2

0 1 2V,

AS. IIpu 0HOM U TOM K€ TEeMIIEpAType HACBIICHHBIN Map B 3aKPBITOM COCYJI€ OTIIMYAETCSA OT
HEHACBIIEHHOIO 11apa B TAKOM XK€ COCYZE

1) naBineHneM2) CKOPOCThIO JBMXKEHUSI MOJIEKYIT
3) cpenHelt sHepruei XaoTH4eCKoro IBMKEeHHsI4) OTCYTCTBUEM IPUMECH TOCTOPOHHUX I'a30B

B1. Ha pucynke nokasaH rpa¢uk W3MEHEHUS AABJICHUS UAEaJIbHOTO ra3a Ipy ero pacuIupeHuu.

4
p, 10°I]a , Kakoe KOIM4ecTBO Ta3000pa3HOro BeecTBa (B MOJISX)
60 : COZEP)KUTCA B 3TOM COCYZE, €CIIM TeMIeparypa raza pasaa 300 K?
OTBeT OKPYTJINUTE 0 LIEJIOr0 YUCIIA.
40
20

e b L
0 0,2 0,4 06V,

B2. B cocyne HensmeHHOTO 00beMa HaXOAWJIach MPU KOMHATHON TEMIIEpaType CMECh ABYX
UJealbHbIX Ta30B, [0 2 MOJIb Kaxa0ro. [loJ0BHHY COEepKUMOTO coCy/ia BBIITYCTUIIH, a 3aTeM
n00aBUIIM B COCY[T 2 MOJIb MIEpBOro ra3a. Kak n3MeHUIuCh B pe3ylbTare napluaibHble JaBlICHUS
ra3oB M UX CyMMapHOE JaBJIEHUE, €CIIU TeMIlepaTypa ra3oB B COCy/le MOAepKUBaIach
noctosiHHOM? K Kaxk10#1 mo3uiiuu nepBoro cTojdua noaoepuTe Hy»KHYIO MO3ULIUI0 BTOPOTO.

dusznyeckue BEIUIUHEI

A) mapruanbHOE AaBlieHUE IePBOTO Tra3a
b) mapumansHO€e naBieHne BTOPOro rasa
B) naBnenue rasa B cocyne

NXx n3menenue
1) yBenmu4miocs2) yMEHbIIUIOCH3) HE U3MEHUIIOCh

C1. Mopuens miomaapio 10 cM? MoskeT 6e3 TpeHHs MepeMeIaThcs B BEPTHKAILHOM
LHWIMHAPUIECKOM cOCy/ie, 0OecrednBast IpH TOM €ro repMeTHYHOCTh. COCy/l ¢ MOpIIHEM, 3a-
MIOJIHEHHBIH T'a30M, IOKOUTCS Ha MOJy HETOABMXKHOTO JHdTa npu armochepHom nasienuu 100
k[la, mpu 3TOM paccTosiHHE OT HUXKHEro Kpast mopiiHs 10 AHa cocyaa 20 cm. Korna nudt noener
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BBEPX C YCKOPEHHEM paBHBIM 4 M/c?, mopieHs cMecTutes Ha 2,5 cM. Kakopa Macca mopmiss,
€CJIM U3MEHEHUE TEMIIEPATYPbl MO’KHO HE YUUTHIBATH?

2 BapuaHT

Al. «PaccTosiHre MeXay COCEAHUMH YaCTHIIAMH BELIECTBA B CPEAHEM BO MHOI'O pa3 IPEBbIIIAET
pa3Mepbl caMUX YacTUL». DTO YTBEPKJIEHUE COOTBETCTBYET

1) TOJBKO MOJIENIN CTPOCHUS Ta30B

2) TOJIBKO MOJIENH CTPOEHHUS KHUIKOCTEN

3) MOJIeN CTPOSHUS Ta30B M KUJIKOCTEH

4) Mozenu CTPOEHHUS Fa30B, JKUJKOCTEH U TBEPBIX Tel

A2. TIpu HEM3MEHHON KOHIIEHTPAIIMN MOJIEKYJI H1€aIbHOTO ra3a CpeIHssl KUHEeTHYecKast
3HepFI/I5[ TCIIJIOBOTO ABUXKCHUS €T0 MOHGKYH N3MCHUJIACh B 4 pasa. KaK N3MCHHNIIOCH HpI/I 3TOM
naBjeHue rasa’?

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

A3. Ilpu kakoii TemrepaType CpeIHsisi KHHETUYECKasi SHEPTUs MOCTYNATEIbHOTO JIBHKEHUS
MOJIeKyl ra3a paBHa 6,21 - 10721 Jx?

1) 27 °C2) 45 °C3) 300 °C4) 573 °C

A4. Ha pucyHnke noka3anbl rpaQuKy 4eThIPEX MPOLIECCOB U3MEHEHUSI COCTOSTHUS H1€aTbHOTO
ra3a. M30XopHbIM HarpeBaHUeM SBIISETCS MPOIIECC

P
D
o

‘¢ TA&

0

1) A2) B3) C4) D

v

AS. IIpu ogHOM 1 TOM e TeMIlepaType HaChILICHHBIN BOJSHOM Iap B 3aKPHITOM COCYJIE
OTJINYAETCS OT HEHACBILEHHOTO 1apa

1) KOHLIEHTpaLUeH MOJIEKYT

2) cpeaHel CKOPOCThIO XaOTUYECKOTO ABMKEHHS MOJIEKYIT
3) cpeaHeit sHeprueil XaoTHUECKOro JBUKEHUS

4) oTCYyTCTBHEM MPUMECH MOCTOPOHHMX Ia30B
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B1. /IBa cocyna, HanonHeHHbIe Bo3ayxoMm o aasienueM 800 klla u 600 xIla, umeroT 00bemMbl
3 1u 5 1 coorBeTcTBeHHO. COCY/BI COSAUHSAIOT TPYOKOM, 00HEMOM KOTOPOW MOXKHO MpeHeOpeyb
110 CPaBHEHUIO ¢ 0ObeMaMu cocynoB. HaiinuTe ycraHoBHBIIEeCs B cocyax JAaBlCHHE.
Temmeparypa oCTOsIHHA.

B2. YcraHOBUTE COOTBETCTBHE MEX Iy Ha3BaHUEM (PU3NICCKON BETUIHHBI M (POPMYIIOH, TIO
KOTOPOH €€ MOKHO OIIPENIEIIUTD.

HaszBanue

A) xonudectBo BemecTBab) macca MosiekynsIB) 4rcCiio MOJIEKYT
dopmyna

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

C1. Mopmens momaznsio 10 cM? Maccoii 5 KT MOXKeT 6e3 TpeHHs IIepeMeNIaThcs B
BEPTUKAIBHOM LWJIMHIPUYECKOM cOCy/ie, o0ecrieunBas MpHu 3TOM ero repmeTuyHocTb. Cocya ¢
MOPLIHEM, 3aTI0OJTHEHHBII ra30M, MOKOUTCS Ha MOJTy HEMOABHKHOTO JU(Ta PH aTMOCHEPHOM
nasiiennu 100 klla, mpu 5TOM paccTosiHME OT HUKHETO Kpasi MOPIIHS A0 JHa cocyaa 20 cM.
KaknuM CTaHET 3TO paccTOSHHE, KOT/a JTUMT MOEIeT BHU3 ¢ YCKOPEHHEM PaBHBIM 3 M/c2?
W3meneHnue temmnepaTypsl ra3a He YUUTHIBATh.

Paznen 3. OCHOBBI 3JIEKTPOAMHAMMKHU

dopmMa KOHTPOJIsI: KOHTPOJIbHAs paboTa

YciaoBus BLINOJHEHHS 3aJaHUsA:

MecTo BBITIOTHEHUS 3ajaHUs: Y4eOHbIN KaOMHET
MakcumanbHOe BpeMs BBIIOJTHEHUS 3aaHus: 45 MUH.
Texcr 3aganus: 3ajaHUsl KOHTPOJIBHON PaOOTHI

1 BapuaHt

Al. Kyna HampapiieH BEKTOp MarHUTHOW WHIYKIIMU: TIOJISI B TOUKE A, HaXOJISIIEHCS Ha OCH
KkpyroBoro Toka? (CM. pUCyHOK.)

1) BopaBo2) BieBo3) k HamM4) OT Hac

A2. 3apspKeHHas 9acTUIla ABIKETCS B MATHUTHOM I10JI€ CO CKOPOCThIO V. (CM. pUCYHOK,
TOYKAMH YKa3aHO HalpaBlieHUE IMHUN MarHUTHOW MHAYKIIUU K YUTaTeNo.) B kakom
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HaIpaBJICHUH OTKJIOHUTCA '—IaCTI/ILIa‘.7

1) Bopaso
2) BIIEBO
3) kK Ham
4) ot Hac

A3. IIpoBOIHUK HAXOAUTCS B OJHOPOJAHOM MarHUTHOM 1osie ¢ uaaykuueit 1 Tn. Qnuna
npoBoaHuka 0,1 M. Kakoii TOk Ha/10 MPOIMYCTUTH 110 IPOBOJHUKY, YTOObI OH BBITAJIKUBAJICS U3
aTOoro noJist ¢ cuioi 2,5 H? Yron Mexay NpoBOJAHUKOM C TOKOM M BEKTOPOM MarHUTHOM
MHIYKINUU paBeH 30°.

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

A4. Kora sxopeM 3aMBIKaIOT MMOJI0Ca yroo0pa3HOTo MarHuTa, CTpeika rajJbBaHoOMeTpa
otkyoHsercs. (CM. pucyHok.) [louemy 310 mpoucxoaut?

e

1) MarHuTHOE TOJIe TOPOKAAET IICKTPUICCKUN TOK

2) npu 3aMbIKaHUH TOJIFOCOB MAarHUTa MEHSAETCS MHIYKIIUS. MATHUTHOTO TOJISL, YTO MPUBOAMT K
BO3HUKHOBEHUIO UHIYKIIMOHHOTO TOKa

3) Korza SIKOpeM 3aMbIKaIOT MOJIF0Ca MarHUTa, MarHUTHOE TI0JI€ YCUIIUBAETCS U JIEHCTBYET C
0O0JIbIIIeH CHIION Ha CTPEJIKY rajbBaHOMETpa

4) 1ernp 3aMbIKaeTCsl, U TeYET TOK

AS. B ogHOpOo1HOE MarHUTHOE MoJie ¢ MHAyKIuei 7 Ti B BakyyMme BieTaeT IbUTUHKA, HeCyIas
3apsin 0,1 Kii, co ckopoctsio 800 m/c 1 oa yrioM 30° K HallpaBICHUIO TUHUI MAarHUTHOU
uHAyKnuu. Onpenenure Cuity, JEMCTBYIOLIYIO HA IBUIMHKY CO CTOPOHBI MATHUTHOTO TOJIA.

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

B1. Karymka quamerpom 20 cM, nmerorias 50 BUTKOB, HAXOAUTCS B IEPEMEHHOM MarHUTHOM
nosie. Haiinure ckopocTh N3MEHEHHSI HHIYKIMHU 101l B TOT MOMEHT, koraa O/1C unaykuuu,
BO30yXJ1aemas B 0OMoTke, paBHa 100 B.

C1. YkpenieHHYIO Ha KOHIIE KOPOMBICIa BECOB HEOOIbIITYIO KaTyKy K, umeromnryto 200
BUTKOB, IOMECTHJIN B 3a30p MEXIY nojrocamMu MarauTta. (Cm. pucynok.) ITnomans
TIOTepeYHoro cedeHus karymku S = 1 cm?, nuna mieda OA xopombicna | =30 cm. B
OTCYTCTBHE TOKA BEChl ypaBHOBELIEHBI. Eciin uepe3 KaTylKy NpoIyCTUTh TOK, TO JIIs
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BOCCTaHOBJICHUS PABHOBECUS IIPUJIETCS U3MEHUTDH I'Py3 Ha yaie BecoB Ha Am = 60 mr. Hailinure
WHJIYKIIMIO MAarHUTHOTO TIOJISl IPU CUJIe ToKa B Karyiike | = 22 MA.

Led
757 0

2 BapUaHT

Al. Kyna HanpaBieHa cujia, IeHCTBYIOIIas Ha TPOBOAHHUK C TOKOM B MarHUTHOM 1oJie? (Cwm.

PHCYHOK. ) B
el
1) BnpaBo2) BieBo3) k HamM4) OT Hac —>
>
—3
I'y

A2. B 01HOpOHOE MAarHUTHOE MOJIE BJIETAIOT MPOTOH M HEUTpaibHas MoJieKya. bynyT nu
HUCKPUBIIATHCA TPACKTOPHUH YaCTHIL?

1) TpaeKTOpPUU YaCTUIl HCKPHUBIIATHCS HE OYIyT

2) mpoToHa — OyAET, HEUTPATHLHON MOJICKYJIBl — HET

3) HeUTpaIbHOW MOJIEKYJIBl — OyzeT, MPOTOHAa — HET

4) TpaeKTOPUH YacTHUI] OyTyT UCKPHUBIISATHCS, HO B Pa3HBIE CTOPOHBI

A3. IIpoBoaHuK JyiHOM 1,5 MC TOKOM 8 A mepneHANKYISIPEeH BEKTOPY UHIYKIMHU OJHOPOTHOTO
MarHuTHOTO T0JIsI, MOTyJIb KoToporo paseH 0,4 Tn. Haiinure paboTy cun Amrmiepa, KoTopas
ObL1a coBepIlIeHa IpU MepeMEelIeHUH TPOBOJHKUKA Ha 0,25 M 10 HanpaBICHUIO ACUCTBUS CUITBL.

1) 1,2 Jik2) 03) 12 Tx4) 120 T

A4. [Tpu xakoM HaINpaBIICHUU JBKEHHSI KOHTYpa B MAarHUTHOM I10JI€ B TIOCJICTHEM OyeT
MHIYKIUOHHBIN TOK? (CM. pUCYHOK.)

+ + + + + + +
1) mpu IBMKEHUH B MJIOCKOCTH PUCYHKA BHHU3 U BBEPX e R TR T E +
2) KOr/ia KOHTYpP MMOBOPAUYMBAETCS BOKPYT CTOPOHBI A" + +E 3
3) mpu IBMKEHHUH B HAMIPABJICHUU OT HAC
+ + + +
4) npu IBIXEHUH K HAM
+ + + +
A r
AS. ITeumnHKa ¢ 3apsaoM 2 Ki BieTaeT B BaKyyMe B OJIHOPOJTHOE TR PE
+ 4+ + + + + +

MarHuTHOE TOoJie cO CKOpoCcThio 500 M/C epeHUKYIIPHO TUHUSIM
MarHUTHOM MHAYKINH. BennunHa MarHuTHONW MHAYKIIUK MarHuTHOTO ToJist 6 Ti. Onpenenure
CUIy, AEMCTBYIONIYIO HA MBUIMHKY CO CTOPOHBI MATHUTHOTO TOJIA.
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1) 03) 120 H2) 6 kH4) 60 H

B1. Kycok npoBoja 1MHON 2 M CKJIaJbIBAOT JBOE U €r0 KOHIIbI 3aMbIKAIOT. 3aT€M IIPOBOJ
pacTAruBarOT B KBaJpaT TaK, YTO IMJIOCKOCTh KBaJ[paTa MEePIEeHINKYISIpHA BEKTOPY HHAYKIHH
MarHUTHOTO 10JIst 3emin B3 = 2 - 10° T, Kakoe KONHYECTBO AIEKTPUUECTBA MPOIIET uepes
KOHTYp, €CJIU €ro conpoTtusienue 1 Om?

C1. B uenTpe JUIMHHOTO COJICHOWA, HA KXK/IBI METpP JUTMHBI KOTOPOTO MPUXOIUTCS N BUTKOB,
HaXOJHUTCS KaTyIika, coctosimas u3 N BUTKOB monepedroro cedeHus S. (CM. pUCYHOK.)
Karymka ykperiena Ha 0JJHOM KOHIIE KOPOMBICTIAa BECOB, KOTOPBIE B OTCYTCTBHE TOKA
HaxXoJATcs B paBHOBecuu. Korma uepes cucreMy MpoITycKaroT TOK, TO JIJIsl YPABHOBEIITH BAHHS
BECOB Ha MPaABOE TUIEY0 KOPOMEBICIIA T00aBISIOT Tpy3 Maccoit M. J[imnHa mpaBoro ruieda
kopombicia |. Onpenenure cuity TOKa B CUCTEME, €CITH KaTyIIKa U COJICHOU]T COSTUHEHBI
MOCIIEIOBATEIHHO.

oe)
§
¢
COTOOOOO0OO0000000

Pa3gea 4. Kosie0anus v BOJTHBI

@®opMa KOHTPOJISA: KOHTPOJIbHAs1 padoTa
YciaoBus BLINOJHEHHS 3aJaHUsA:

MecTo BBITIOTHEHUS 3aaHus: YICOHBIN KaOMHET
MakcumanbHOE BpeMs BBITTOJTHEHUS 3adaHus:4 SMUH.
Texcr 3aganus: 3ajaHUs KOHTPOJIBHON paboThHI

1 Bapuanr.

1. Hanumurte ypaBHEHHE rapMOHUYECKUX KojeOaHul, ecnu yactora pasHa 0,5 ['1, a ammnutyna
xonebanuii 80 cM.

2.Yckopenue cBoOoiHoro naaeHus Ha Jlyne 1,6 Mm/c? . Kakoii JUTHHBI JOJDKEH OBITH
MaTeMaTHYEeCKUI MasTHUK, YTOOBI IEPHOJT €ro Kojebanuii Obut paBeH 4,9 ¢?

3. Paccrosiaune mexay Omkaiimumu rpedusmu BosiH 10M. KakoBa yactoTa yaapoB BOJIH O
KOPITYC, €CTTH CKOPOCTh BOJH 3 M/C ?

4. HaiiTu mepuoJ ¥ 4acTOTy KoJIeOaHH B KOHTYpE, €CIIH eMKOCTh KOH/IEHCATOpa COCTaBIISIET
7,47x 100 d, a WHIYKTUBHOCTH KaTymiku 10, 41 x 10 “4Th.

5. [louemy B METPO palMONTPUEMHUK YMOJIKAET?

2 BapuaHT

1. JaHo ypaBHeHuUe rapMoHnYeckoro konebanus: X = 0,4 cosSnt . Onpenenure aMIIuTyay U
MePHO/] KOJICOaHUIA.

2. [IpyxuHa nox neiicTBUEM MPUKPEIUIEHHOTO Tpy3a Maccoil 5 kr coBepmia 45 xonebaHuii 3a
MUHYTY. HaliTH K€CTKOCTb NPY>KHUHBI.

3. Omnpenenute CKOPOCTh 3BYKa B BOJIE, €CIIM U3BECTHO, YTO UCTOYHUK KOJIEOIETCS C TIEPHUOIOM
0,002 ¢, u npu 3TOM U3ITy4aeTcsl BOJIHA C JJIMHOM 2,9 M.
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4.0mpenenuTe HHAYKTUBHOCTD KaTYIIKU KOJIE0aTeIbHOTO KOHTYpPA, €CIIN €eMKOCTh
KOHJIeHcaTopa coctaBisieT 5 MKD, a mepuon kosebanwnii 0,001 c?

5. Ilpu KaKoM ABUKEHUHU — YCKOPEHHOM UM PABHOMEPHOM - JIEKTPUYECKUH 3aps]l MOXKET
U3JIy4aTh 3JIEKTPOMATrHUTHYIO BOJIHY?

Pa3znen 5. Onruka

DopMa KOHTPOJIA: TECT

Yci10BHUS BBINOJIHEHUS 3aJaHNS:

MecTo BBINONHEHUS 3aJ]aHus: Y4eOHbIN KaOUHEeT
MakcumanbHOE BpeMsi BBINIOJIHEHUS 3aaHus: 45 MuUH.
TekcT 3aanusi: MPAKTUYECKOTO 3aHATHUS

1 BapuaHT

Al. JIyd cBeTa majaeT Ha IJIOCKOE 3€pKajio. YTOJI OTPaKEeHUs paBeH 24°. YTon Mex Iy
MaJaroIIUM JTY4OM U 3epKajioM

1) 12°2) 102°3) 24°4) 66°

A2. Ecnu paccTosiHME OT IJIOCKOTO 3epKaia A0 npeamMera paBHo 10 cM, TO pacCTOSHHE OT 3TOTO
IpeaMeTa 10 ero N300pa’keHus B 3epKajie paBHO

1) 5 cm2) 10 em3) 20 cmd) 30 e

A3. Ecni mpeaMeT HaXOUTCsl OT COOMPAFOIICH JIMH3BI HA PACCTOSHUU, PABHOM JIBOMHOMY
(hOKyCHOMY PacCTOSTHUIO, TO €r0 U300pakeHue Oymer

L T 1 I 1 ]
3F 2F F F 2F 3F

1) necTBUTENBHBIM, IEPEBEPHYTHIM U YBETHMUEHHBIM

2) NeWCTBUTENBHBIM, IPSIMBIM U YBEITMUCHHBIM

3) MHMMBIM, IEPEBEPHYTHIM U YMEHBILIEHHBIM

4) nelcTBUTENBHBIM, IEPEBEPHYTHIM, PABHBIM 10 pa3Mepy MpeaMeTy

A4. Kakoe onTHyeckoe siBJIeHNE 00BACHIET PalyKHYI0 OKPAacKy KpPbUIbEB CTPEKO3bI?

1) Aucnepcusn2) Audppaxkuusad) Unatepdepennus4) [lonspuszanms
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AS. B ocHOBY crieniaibHOM TE€OPUH OTHOCUTEIBHOCTH OBLITH TIOJIOKEHBI

1) sKCIIepUMEHTBI, TOKa3bIBAIOLINE HE3aBUCUMOCTh CKOPOCTH CBETA OT CKOPOCTH JABUKEHUS
HCTOYHHUKA U IPUEMHHUKA CBETA

2) BKCIEPUMEHTHI 10 U3MEPEHHUIO CKOPOCTH CBETA B BOJIE

3) mpencTaBiIEHUS O TOM, UTO CBET SIBJISIETCS KOJIEOAHUEM HEBUIUMOTO 3dupa

4) runore3sl 0 B3aMMOCBSA3M MACChl U SHEPTUH, SHEPIUU U UMITYJIbCa

B1. K notosnky koMHaThl BEICOTOM 4 M NPUKpPEIIEHA JIIOMUHECLIEHTHAS JlaMmIia AiauHoi 2 M. Ha
BBICOTE 2 M OT I10J1a NapaJJIeIbHO EMY PAcIOJIOKEH KPYIJIbl HEMPO3payuHblil TUCK JUAMETPOM 2
M. L{eHTp aMmbl ¥ HEHTpP AMCKA JIeKAT Ha OJHOM BepTUKanu. Haliinte MmakcuMalibHOE
paccTosiHuE MEXy KpalHUMH TOYKaMH IOJYyTE€HU Ha IOJTY.

B2. PaccrosiHue oT mpenMeTa 0 9KpaHa, T/e MoIydaeTcsl 4eTKOe N300pakeHHe peameTa, 4 M.
N3006paxkenus B 3 paza Oosblie camoro npenmMera. Haliqute pokycHOe pacCTOsIHUE JTHUH3BL.

C1. B nHo Bosioéma riyOmHOM 2 M BOMTA cBasi, Ha SO cM BBICTyMaromas u3 Bojpl. Haiinure
JUIMHY T€HU CBaW Ha JTHE BOJIOEMa, €CJIM YroJl nmajeHus ayden 30°, nokazaTenb MpeIoMICHUS
BoasI 1,33.

2 BapuaHT

Al. JIyd cBeTa majiaet Ha IIIOCKOE 3€pKajio. YToJ OTpakeHus: paBeH 12°. Yron mexay
MaJarolUM JTY4YOM U 3epKajioM

1) 12°2) 88°3) 24°4) 78°

A2. N300pakeHrEeM HCTOYHUKA CBETa S B 3epKayie M sBIAETCS TOYKA

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

L

1Y °1
S

A3. Eciiu mpeiMeT HaxoAUTCsl OT COOMparolei JIMH3bI Ha PACCTOSTHUK 0OJIbIIE JTBOWHOTO
(OKYCHOTO paccTosiHUS, TO ero u300pakeHue Oyner
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3F 2F F F 2F 3F

1) nercTBUTENBHBIM, IEPEBEPHYTHIM U YBEIIMUEHHBIM
2) NeHCTBUTENBHBIM, IPSIMBIM U YBETMUYEHHBIM

3) MHUMBIM, IEPEBEPHYTHIM U YMEHBIIIEHHBIM

4) nefiCTBUTENIbHBIM, IEPEBEPHYTHIM M YMEHBIIIEHHBIM

A4. B kakoil IBE€T OKpallieHa BEpXHss 1yra paayru?
1) ®uonerossiii2) Cunniil) Kpacusiii4) OpanxeBblit

AS. JIns xakux pu3ndeckux sBJIeHUM OblT COPMYTUPOBAH MPUHIIUIT OTHOCUTEIBHOCTH
lanunes?

1) TonpKko AT MEXaHUYECKUX SIBJICHUT

2) JInst MeXaHMYEeCKUX M TETUIOBBIX

3) s MexaHMYeCKHX, TETJIOBBIX U DJIEKTPOMAarHUTHBIX SIBJICHUI
4) s mo0bIx PU3HUECKUX SIBICHUI

B1. K noTonky KOMHaThl BBICOTOU 4 M MPUKPETJIEHO CBETAILIEECS TAaHHO — JIaMIIa B BUJIE
KBajipaTa co CTOpoHoi 2 M. Ha BbicoTe 2 M OT 1oJ1a mapasuieIbHO eMy PacrojioKeH Henpo-
3padHbIi KBaApaT co CTOPOHOM 2 M. LleHTp maHHO M EHTp KBajpaTa JeXaT Ha OJJHOU
BepTuKanu. Haliqure cymMmMapHyIo 10113 (b TEHU U NOJyTEHU Ha MOJy.

B2. C nomoripto coOMparomie JUH3bI MOTYYCHO YBEIUUCHHOE B 5 pa3 n300pakeHHE MpeaMeTa.
Paccrosnue ot npenMera 10 3kpana 3 M. Onpenenure ONTHYECKYIO CHITY JIMH3BI.

C1. Ha nHo BostoéMa, HAaOJHEHHOTO BOJOM 70 BBICOTHI 10 ¢M, MOMEIIEH TOUeYHBIA UCTOYHHUK
cBeta. Ha moBepxHOCTH BOJIBI IJIaBaeT Kpyriiasi HEMpo3paydHas IJIaCTUHKA TaKUM 00pa3oM, 4To
e€ [IeHTp HaXOAUTCS HaJl UCTOYHUKOM cBeTa. Kakol HauMeHbIIni paanyc J0KHA UMETh
MJIACTUHKA, YTOOBI HU OJIUH JTy4 HE MOT BBIWTHU U3 BOJbI? AOCOIIOTHBIN TIOKa3aTelb
npenomieHus Boasl 1,33.

Pazgen 6. OcHOBBI ClIeIMAJBHON TEOPUU OTHOCUTEIBHOCTH
DopMa KOHTPOJISA: TECT

YcioBus BHINOJHEHHS 32 IaHNS

MecTo BbITIONIHEHUS 3aJJaHUs: YYEOHBII KaOUHET
MakcumanbHO€E BpeMs BBIIOJIHEHHUS 3a1aHud: 45 MUH.
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Tect mo Teme «CnenuajbHasi TEOPUS OTHOCUTEIHHOCTH
Bapuanr 1.
Buumanue: V — ckopocmo men (vacmuy,)

1. KTo u3 HMKE yKa3aHHBIX YUCHBIX SIBJSICTCS CO3/IAaTelIeM CICIHAIbHOM Teoprun
otHocurensHOCTH (CTO)?

a) Apaollensuac6) Anp0ept MaiikenbcoH

¢) AnsbOept DitatTelin 1) xeliMmc MakcBerut

2. B xakux equHHUIAX U3MepsieTcs SHeprus Mmokos tena (yactuibl) B CU?
a) JIx 6) JIx/xr ¢) Jx/M3n) kr M /c

3. Ykaxute Gpopmyiny DUHIITEHHA:

.
a) E=mp v?6) E = ¢ m%) E = 7 1) E = mc?

4. Kakas n3 4yacTuIl He UM€eeT MaccChl IIOKOS?
a) 2J1eKTpoH 0) (GOTOH C) HEUTPOH 1) TPOTOH

5. Teno (kocMuueckuit Kopadib) IBIKETCS co ckopocThio 0,95 ¢. [Ipu 3TOM ero npoaoasHbIE
pasMepsHl. ..
a) YBETTUYMBAIOTCS 0) YMEHBIIAIOTCS C) HE U3MEHSIOTCS

6. Kocmuueckuit kopabib aBmkeTrcs co ckopocthto 0,87 . [1pu aTom ero macca, macca
KOCMOHAaBTOB, Macca MpOJAyKTOB MUTAaHUS yBeln4yuBaeTcs B 2 pa3a. Kak uameHnutcs Bpems
WCIOJIb30BAHMUS 3araca MTUTaHus Isl KOCMOHABTOB?

a) YBEITUYIHUTCS B 2 pa3a 0) yMEHBIIUTCS B 2 pasa

C) HE U3MEHHUTCSA 1) YBEIUUUTCS B +Z pa3a

7. Ilpu HarpeBaHUM TEJI UX Macca. ..
a) YBEITMYMBACTCS 0) YMEHBIIIACTCS C) HE U3MEHSACTCS

8. qaCTI/IHa, HUCIIyHICHHAas U3 KOCMHUYECKOI'O 1<opa6n;1, ABUIKCTCA CO CKOPOCTBIO V1.
OTHOCHUTCIIBHO K0p8.6.]l${. CKOpOCTB KOCMHYCCKOI'O Kopa6n;1 V. ‘{eMy paBHA CKOPOCTb YaCTUIBI V2

OTHOCHUTEIBHO 3eMuun? v U vi OJIM3KH K CKOpPOCTH CBETA.
v, 4V v, 4V
V¥ vy

a)V2:V1+V6)V2:“'53+"'C)V2:1+c_-ﬂ)\/2:1 s

9. Cxonbko BpeMeHu cBeT uaet ot 3emiu 10 Ilnyrona? Paccrosinue ot 3emnu no [lnyrona 5,9
MIpa. KM. OTBET OKPYTJIUTE A0 LIEIIbIX
a) 20 ¢ 6) 2000 c ¢) 2*10% ¢ 1) 2*10° ¢

10. Yemy paBHa Macca Tena, ABUKYyIerocs co ckopoctsio 0,8 ¢. Macca nokosmerocs tena 6 Kr.
a) 10 xr 6) 6 kxr ¢) 4,8 kr 1) 3,6 kT

11. Temy kakoif Macchl COOTBETCTBYET dHeprus mokos 9*101 ix?
a)1r6)10rc) 100 n) 1 xr

12. * Bo CKOJIBKO pa3 yBEeIMUYUBACTCS Macca YaCcTHUIIbI IPU ABWKEHUHU co cKkopocThio 0,99 ¢?
Moxckassisaro: 0,992 = 0,98, H02=0,14. OTBeT OKPYTIUTE A0 AECATHIX
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a) 1,46) 1,7¢)2,3 1) 7,1 ¢) 71

13* C kakoi CKOPOCTBIO JI0JDKHA JIETETh paKeTa, 4ToObl BpeMst B Hel 3aMeIsioch B 3 paza?
a) 2,77*10° m/c 6) 2,8*108 m/c c) 2,83*10° m/cn) 2,89*108 m/c €) 2,96*108 m/c

Bapuanr 2.
Buumanue: V — ckopocmv men (vacmuy)

1. B kakom rory ObuTa co3/1aHa CIieliaabHast TEOPHS OTHOCHTEIBHOCTH?
a) 1875 6) 1905 ¢) 1955 1) 1975

2. B xakux equHUIAX U3MEPSAETCS UMITYJIbC Tesa (4acTUllbl)?
a) Jlax/m 6) JIx / krc) kr M/ ¢ 1) kr M / ¢?

3. Vkaxwute GopMyIry pelITUBUCTCKONW MaCCHI:
03

a)m= ﬁ@ m= moEc)mz \Fl__?n)mzmoﬁ

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

5. Teno unu yacThIia IBMKETCS CO CKOPOCThIO, OJM3KOM K ckopocTu cBeta. [Ipu aToM ee macca
OTHOCHUTEJIHO HETOABM>KHOTO HAOMI0AaTeNs . .
a) yBEITMYMBAETCs 0) YMEHBIIIACTCS C) HE U3MEHSETCS

6. Kocmuueckuii kopabib 1BHKETCS cO CKOpOcThio 0,5 ¢ oTHOcHTENbHO 3emun. M3
KOCMHUYECKOT0 KOpabJisi UCITYCKAeTCsl CBETOBOW CUTHAJ B HAIPABJICHUH JBUKEHHS KOPaOJIs.
Uemy paBHA CKOPOCTH CBETOBOI'O CUTHAJIA OTHOCUTEIBHO 3eMIIH?

a) 0,5¢06)cc)1,5¢cm)c

7. B kocMuuecKkoM KopabJie, IBHXKYIIIEMCS CO CKOPOCTBIO, OJIM3KOH K CKOPOCTH CBETa BPEMS. ..
a) ujaet ObicTpee 0) uaeT MeICHHEe
) Ha 3eMJie 1 KOCMUYECKOM Kopaliie BpeMs HJIeT OJJMHAKOBO.

8. Ecin sieMeHTapHas yacTHIA JBMXKETCS CO CKOPOCTBIO CBETA, TO ...
a) Macca MOKOsI YaCTHUIIbl paBHA HYJIO

0) yactuiia obJagacT MESKTPUUCCKUM 3apsIIOM

C) Ha YacTUIly JICHCTBYET I'paBUTAIMOHHOE TOJIe 3eMIIH

1) YaCTHIIA HE MOKET PacraJaThbCs Ha COCTABHbIE YaCTH

9. Cxollbko BpeMeHHU CBeT uaeT oT 3emun 10 Mepkypusi? Paccrosiaue ot 3emuu 1o Mepkypus
58 MJIH KM.
a) 0,02 ¢ 6) 100 c ¢) 200 ¢ o) 1000 ¢

10. Inuna nmokosiierocst crepxkus 10 m. Uemy Oyzaet paBHa ero AjMHA MPU ABUKEHUH CO
ckopoctbio 0,6 c?
a)6mM0)8mMmc) 10Mm) 16 m
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11. Haiinure sHEpruo nokos 3JIEKTPOHA.
a) 8,1*10 Ik 6) 8,1*107%® Tk ) 2,7*10™ JIx m) 2,7%1022 JIx

12* C xocMH4YecKOro KOpaoiis, IAISIOMIETocs: OT 3eMJI co ckopocThio 0,75 ¢, crapTyer pakera
B HaIpaBJICHUU JIBUKEHUS Kopabdis. CKopocTh pakeTsl oTHOcuTenbHO 3emin 0,96 c. Kakosa
CKOPOCTb PAaKETbl OTHOCUTEIBHO KOPaOst?

a)0,75¢6)cc)0,8cm)0,85¢ce)0,96¢

13* Pakera nBmxketcs co ckopocThio 0,968 ¢. Bo ckoibpko pa3 oTinyaeTcsi BpeMsi, U3BMEPEHHOE B
pakere, OT BpEMEHU, U3MEPEHHOT0 110 HEIOIBUYKHBIM yacam?
a) S paz 0) 4 paza c) 3 paza ) 2 paza e) 1,5 paza

Pasznen 7. KBanroBas pusuka

®opMa KOHTPOJISI: KOHTPOJIbHAsA padoTa

Yci10BHUS BHINOJIHEHUS 3aJaHUS .

MecTo BBINONHEHUS 3a/laHus: Y4eOHbIN KaOuHEeT
MakcumanibHOE BpeMsl BBITIOJIHEHUS 3aaHus: 45 MUH.

TexkcT 3aganus: TEKCT KOHTPOJIBHON PabOTHI

1 BapuanT

1. Karon (oTodneMeHnTa 06IydaeTcs CBETOM ¢ JUIMHOM BoMHBI A = 3,5 X 1077 m. Kakas sneprus
nepenana (poTOIEKTPOHAM, ECITH B 1IeNH GoTodNeMeHTa TpoTek 3apan Q = 2 x 10712 Kn?
[MocrosaHas [Tnarka h = 6,62 x 1073 Izkec, Benmmunna 3apsaaa >nexktpoHa |e| = 1,6 x 1071° Ku,
ckopocTh cBeTa ¢ = 3 x 108 m/c.

2. Kakoif MmakcuMainbHbI# 3apssn Q MoXKeT ObITh HAKOTUICH Ha KOHJEHCATOpe eMKOCThI0 Co = 2 X
10" @, omHa M3 0OKIAIOK KOTOPOTO 00JIydaeTcsi CBETOM C JJIMHON BOJMHBI A = 5 x 1077 m?
PaboTa BBIXOJ@ A/MEKTpOHA cocTaBisieT A = 3 X 107" ]Ik, nocrosinuas Ilnanka h = 6,62 x
10734 /Iskec, BemumHa 3apsa snexrpona |e| = 1,6 x 107" Ku, ckopocts cBeta ¢ = 3 x 108 m/c.

3. Ha Meraminyeckylo IUTACTUHKY CKBO3b CETKY, MapajljIeNIbHYIO IUIACTHHKE, MaJaeT CBET C
JuHOM BOJHBI A = 0,4 MkM. DOTOTOK MpeKpailaeTcss MpU 3aJePKUBAIOLICH Pa3HOCTH
MOTEHIMAJIOB Mexay IactTuHkod m cetkod U = 0,95 B. Onpenenuth KpacHyr TpaHUILY
doTodddexTa (MaKCUMATLHYIO JUTHHY BOIHBI Amax). IlocTosunas Ilnanka h = 6,62 x 10734 Ixkec,
BeJIMYMHA 3apsja d1ekTpona |e| = 1,6 x 107" Kui, ckopocts cBeta ¢ = 3 x 108 m/c.

2BapuaHT

1. Atom Bomopoaa ucmyctunl GOTOH C IIUHON BONHBI 4,86 X 107 m. Ha CKOJIBKO H3MECHMIIACH
SHEprus AIIEKTPOHA B atome?
2. [Inockuil alIfOMHUHHUEBBIN AIIEKTPOJI OCBEIIACTCS YAbTPAPHOIETOBBIM CBETOM C JIJTMHON BOJIHBI
L =830 x 10® m. Ha xakoe MakcMMallbHOE PACCTOSIHUE OT TOBEPXHOCTH 3JIEKTPOJIA MOKET
yIaduThesl (POTOITEKTPOH, €CIM BHE AIIEKTPOJIa UMEETCs 3aJepKUBAIOIIEE AIMEKTPUUECKOE TOJIe
HanpsokeHHoctd E = 7,5 B/em? Kpacnas rpanuna gorodddexra as altOMHUHHS COOTBETCTBYET
JUTHHE BOJHBI Ao = 33,2 X 1078 m.

3. Karon BakyymMHOTO (hoTO37€MEHTa 0OIydaeTCsi CBETOBBIM IyYKOM C JUIMHOW BOJIHBI A = 0,5
MKM U MomHOCTEI0O W = 1 BT. Ilpu O0JIbIIMX YCKOPSIOMIMX HAMPSDKEHUSAX MEXKIY KaToJoM U
aHoJIOM (OTOTOK JOCTUraeT HACHILEHUS (BCE DJIEKTPOHBI, BHIOWTHIE U3 KaToJda B EIUHMILY
BpEMEHH, JocTuratoT aHoaa) ls = 4 MA. Kakoe xonndectBo n (OTOHOB MPUXOAUTCS HA OJUH
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JIEeKTPOH, BhIOMBaeMblii U3 kaTona? 3apsaz snexrpona € = 1,6 x 107" Ka. IMoctosunas Ilnanka
h =6,6 x 10734 Izkec.

Paznen 8. CtpoeHue U 3BOJIOLHUSA BCEJICHHOM

@®opMa KOHTPOJIA: 3alIUTA COOOIIEeHUIT

YcaoBusi BHINOJTHEHUS 32 JAHUA

MecTo BBINONHEHUS 3aJ]aHus: Y4eOHbIN KaOuHEeT
MakcuManibHOE BpeMsl BBIIOJIHEHUS 3aaHus: 45 MUH.

[IpumepHas TemaTHKa COOOIIEHHI:

1. Ctpoenue ["aakTuku

2. HoBoe npexacraBnenue o crpoeHnu BeenenHoi
3. DBomronus Beenennoit

4. Teopuu »Bosroruu Beenennoit

5. Teopust DnBuna Xaboma

3.3 Kputrepuu oueHku

Kpurtepun oneHnBaHus Tecra:
OO0yuaromuiicst moJydaeT OIeHKY «5» mpu BoiosHeHHH 95-100 % 3amanuii mpaBUIILHO.
OOyuaromuiics MoIy4aeT OLEHKY «4» IpH BbIMOJHEHUHU 75-94 % 3amanuii mpaBUIIbHO.
OOyyaromuiics MoydaeT OLEeHKY «3» MpH BeinosHeHuu 60-74 % 3amaHuii mpaBUIIbHO.
OOyyaromuiics MoydaeT OLICHKY «2» MpH BhIoaHeHuU MeHee 60 % 3ananuii npaBUiIbHO

Kpurepun onueHuBaHusl NMMCbMEHHOI KOHTPOJIbHON padoThI

OreHka «5» cTaBUTCS 32 pabOTY, BHIMOJHEHHYIO TTOJTHOCTHIO 0€3 OIMOOK M HEJ0YETOB.

Onenka «4» craBUTCS 33 padOTY, BBINOJIHEHHYIO IMOJIHOCTHIO, HO MIPH HAIMYUU B HEHl He
OoJiee 0THOM HErpyOOii OIIMOKHU U OJTHOTO HefouéTa, He Oosiee TpEX HeT0UETOB.

OrneHka «3» CTaBUTCSA, €CJIM CTYICHT TNPAaBHIHHO BBHITIOJHUI HE MEeHee 2/3 Bcel paboThI
WU JOMYCTHII He 0oJiee OJHOM IpyOoi OIIMOKK M IBYX HEIOYETOB, HE OoJiee OJHOU TpyOo U
OJIHOU HerpyOo# omuOku, He Oosiee TPEX HErpyOBIX OMIMOOK, OJHOW HErpyOol OmUOKHA U TPEX
HEJI0YETOB, IPU HAUTUYHUU YETHIPEX-TIATH HENOUETOB.

Onenka «2» CTaBUTCS, €CIIM YUCIIO OMIUOOK M HETOUYETOB MPEBBICUIIO HOPMY JJISL OLICHKH
«3» WM MPaBUIHHO BHIIOJHEHO MeHee 2/3 Bceil paboThl.
I[NEPEYEHDb OLINBOK
['pyObie ommbku

1. HesnaHue ompeneneHUil OCHOBHBIX TMOHATUH, 3aKOHOB, MPABHJ, OCHOBHBIX MOJIOXKEHUN

Teopuu, GopmMyIl, OOIIETIPUHSITHIX CHMBOJIOB 0003HAUYCHUS (PU3UYECKUX BEIUYNH, €AUHUIL
M3MEpEeHUsl.
HeymeHue BbIIETUTH B OTBETE TIIABHOE.
HeymeHue npuMeHsTh 3HAHUS [T pElISHUS 3a/1a4 U 00bICHEHUS (PU3UUECKUX SBJICHUH.
HeymMmeHue uuTath v CTpOUTH TpaQUKu U MPUHITUIHAIEHBIE CXEMBI.

AR

Heymenne mnoarotoButs K paboTe yCTaHOBKY WM JaboparopHoe 00OpyJIOBaHuE,
MIPOBECTH OMBIT, HEOOXOIUMbIE PACUEThl, WIM HCIOJB30BATH IMOJYYECHHBIC JTAHHBIC IS
BBIBO/IOB.

6. HeOpexxHoe oTHOIIEHHUE K TaOOPAaTOPHOMY 00OPYIOBAHUIO M U3MEPHUTEIBHBIM IIPHOOpaMm.
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7. Heymenue onpenenuTh MoKa3zaHHE U3MEPHUTEIBHOTO MpHOopa.
8. Hapymenue TpeboBaHuii mpaBmil 6€30MaCHOTO TPYAA IIPU BHIIOJIHEHHH SKCIIEPUMEHTA.
HerpyObie ommbku
1. Herounoctu (GopMyaHpPOBOK, OMpPEACNICHHM, MOHATUH, 3aKOHOB, TEOPUH, BBI3BAHHBIC
HEIOJIHOTON 0XBaTa OCHOBHBIX MPU3HAKOB OIPENENIIEMOI0 NOHSTHS, OIIMOKH, BHI3BAHHBIE
HECOOJIIOJICHUEM YCIIOBUI MPOBEJCHHUS OTIBITA WIIA U3MEPEHUI.
2. OmmOKM B YCIOBHBIX OOO3HAUYEHUSX HAa NPUHIMIHAAIBHBIX CXeMaX, HETOYHOCTH
gepTexei, rpad)uKkoB, CXEM.
3. Ilpormyck mim HETOYHOE HANTMCAHNE HAUMEHOBAHUM €JMHULl (PU3UICCKUX BEITHUUH.
4. HepanunoHalbHbII BEIOOp X0/1a peLIeHusl.
Henouérer
1. HepaumoHanbHbIE 3alKCH MPH BBIYUCIECHUSX, HEPALIMOHAIbHBIE MPUEMBI B BBIYHUCICHUH,
peoOpa30BaHUU U PELICHUH 3a]1ay.
2. Apudmernueckue OMMOKH B BBIYHCICHHUAX, €CIH ITH OMIMOKKM TpyOO HE HCKaKaKOT
PEaIbHOCTD MOJIyYEHHOTO Pe3yJIbTaTa.
3. OTtaenbHBIE OTPEITHOCTH B (POPMYITHPOBKE BOIIPOCA HITH OTBETA.

B

HebpexHoe BbINOTHEHHNE 3aNMCel, YepTexKel, cxeM, TpaduKoB.
5. Opdorpaduyeckre u MyHKTYaITMOHHBIE OITHOKH.

KpuTepumn oueHMBaHUA AOMNOJIHUTEJIbHOIO COO6LEeHns:

Onenka «5» cTaBUTCS B TOM Clly4yae, €CIM CTYJCHT IOKa3bIBa€T BEPHOE MOHUMaHHE
(bM3UYECKOM CYITHOCTH pacCMaTPUBAEMbIX SIBJICHHH M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHH,
JaeT TOYHOE OIpe/eieHHEe M HCTOJKOBAHUE OCHOBHBIX TNOHSATUH, 3aKOHOB, TECOPHUH, a Takke
MpaBWJIbHOE ompeeneHue (U3NYECKUX BEJIWYMH, HMX E€IUHHUI] U CIOCOO0OB H3MEpEHHS;
MIPaBUJIBHO BBITOJIHAET YEPTEKU, CXEMbl U TpaduKU; CTPOUT OTBET MO COOCTBEHHOMY ILIAHY,
COTMPOBOXKIAET paccKa3 HOBBIMU MPUMEPAMHU, YMEET MPUMEHUTh 3HAHUS B HOBOM CUTYyallMH IpU
BBITIOJIHEHUH MPAKTUYECKUX 3a/laHUN; MOKET YCTAHOBUTH CBSI3b MEXKJAY M3y4aeMbIM M paHee
M3YYEHHBIM MaTepHalioM M0 Kypcy (U3HKH, a TAKKE C MAaTepUaIoM, YCBOCHHBIM MPU U3yYCHHUH
JIPYTUX MIPEIMETOB.

Onenka «4»- eciay OTBET YUEHUKA yJIOBJIETBOPSAET OCHOBHBIM TPEOOBAaHUSAM K OTBETY Ha
OIICHKY «5», HO JaH 0e3 HCHOJb30BaHUS COOCTBEHHOIO IIJlaHA, HOBBIX MpPHUMEpPOB, 0e3
MPUMEHEHHs] 3HAHUN B HOBOW CHUTyaluu, O€3 MHCIIONb30BaHMS CBSI3€H C paHee H3YYEHHBIM
MaTepuaJoM U MaTepHalioM, YCBOCHHBIM IMPHU U3YyYCHHH IPYIHMX MPEIMETOB; €CIU y4alluics
JOTYCTUJI OJIHY OIIMOKY WK He 00Jjiee IBYX HEIOUETOB U MOXKET MX UCIPABUTH CAMOCTOSITEIILHO
WM ¢ HEOOJIBIIION MOMOIIBIO YUUTEIS.

Onenka «3» CTaBUTCS, €CIIM y4alllUWCs MPaBUIBHO MOHUMAaET (PU3UYECKYIO CYIIHOCTh
paccMaTpUBaeMbIX SBICHUNA M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTJeNbHbIE MPOOebl B
YCBOEHHM BOIIPOCOB Kypca (U3MKHM, HE MpPEnsATCTBYIOIIME JalbHEHIIeMy YCBOEHUIO
MPOrpaMMHOTO MaTepuana; yMeeT MPUMEHSATh MOJyYeHHbIE 3HAHUSA TMPH PEHIeHHH MPOCTHIX
3a/1a4 C UCMOJB30BaHUEM TOTOBBIX (DOPMYII, HO 3aTpyAHIETCS TPU PElIeHUH 3aja4, TPEOYIoInX
npeoOpa3oBaHusl HEKOTOPBHIX (HOPMYI; TOMYCTHJI He Ooliee OMHON TpyOoH OIMMOKK U ABYX
He04€TOB, He OoJiee 0JHOM TpyOoit U 0JHOM Herpy0Ooil omnlKku, He 6oJiee IBYX-TPEX HErpyObIX
OLIMOO0K, OJHOM Herpyooi omKrOKK 1 TPEX HEJOUYETOB; TOMYCTUII YEThIPE WU MATh HETOUETOB.
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OueHka «2» CTaBUTCS, €CJIM YUAIIUICS HE OBJIAJIE] OCHOBHBIMU 3HAHUSIMU U YMEHUSIMU B
COOTBETCTBUU C TPEOOBAHUSMHU MPOTPAMMBI M JOMYCTHUI OOJIbIIE OMHMOOK W HETOYETOB, YeM
HEOOXO0IUMO ISl OIIEHKHU «3%.

3.4 K104 K KOHTPOJIbHO-U3MEPHUTEIbHBIM MaTepHaJIamM

Pasznen 1. MexaHuka ¢ 3JieMEHTAMHU T€OPUH OTHOCUTEJIbHOCTH

Bapmuanr 1
Howmepa 3ananuit OTBET
Al 4
A2 4
A3 1
A4 2
A5 2
A6 2
A7 3
Bl 2M.c
B2 Im.c2
B3 4J1x
BapwuanT 2
Howmepa 3ananuit OTBET
Al 2
A2 1
A3 4
A4 2
A5 1
A6 2
A7 3
Bl 2M.c
B2 6.8k
B3 2M.c

Paznen 2. Mouiekyasipaas ¢pusnka. TepmoanHamuka
OTBeThI HAa KOHTPOJIBHYIO paboTy 1Mo TeMe MonekysipHas pusnka 10 kaace

1 BapuanT
Al-3

A2-2

A3-1

A4-3

AS5-1

B1. 20 monb
B2.123

Cl1. 5,56 xr

2 BapuaHT
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Al-1

A2-3

A3-1

A4-3

A5-1

Bl1. 675 klla
B2. 432

Cl. 22,22 cm

Pa3znes 3. OCHOBBI 2JICKTPOAUHAMUKH
1 BapuanT

Al-1

A2-1

A3-3

A4-2

AS5-4

B1. 63,7 Tn/c
C1.0,4 Tn

2 BapuaHT

Al-3

A2-2

A3-1

A4-2

AS5-2

B1. 5 mxKn
C1.1=Vmgl/uOnNS

Pasnen 4. KoneOanusi 1 BOJIHBI

1 BapuanT

Nel 3anmmem ypaBHEHHE TApMOHUYECKUX KOJIeOaHUH B 001IeM BHIE

x = A cos (ot+¢@). Cornacuo ycnosuto =0, A=0,8m, «=2r y=2%*3,14*0,5=3,14

Ne 2

13 dopmyisr meprona T=2 w \(I/g) Bepasum mmny l=(g*T2)/4n2 Ilocne
BBIYHUCIICHUN MTOTYIuM 1=3Mm.

Otger: 1=3m

Ne3

dopmyna JIMHBI BOTHBI A=V/ V', OTKYJa BRIPa3uM 4acToTy V'=v/ A, mocie
BbruncieHui nonyuum V=0,03 I'xg

Otet: V=0,03I"11

No 4
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dopMyITa IIepro/Ia KOJMeOaHNi B 9IeKTPOMarHuTHOM KouType T=2 m\(L*C),
BBIYMCIIUB 110 3TOU (hopmynie noaydaem T= , mo ¢opMyiie 4acTOThI moiayyaeM V
=1/T=

Otset: V=0,031"11, T=c

2 BapuaHT

Nel 3anumem ypaBHEHHE TapMOHUYECKUX KOJIeOaHUI B 00ILIEM BHJIE

X = A cos (ot+). ITo ycnoButo 3agaun x = 0,4 cosSnt , 3Hauut =0, A=0,4m,
=3,

ITo popmyne =2 n/ T Beruuciaum T=2 n/ ®=0,4¢

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

No 2

13 bopmyist meproga T=2 7 V(m/k) BbIpasuM kEcTKOCTh py)unbl k=4 2% m
/T2 Tlocne BpIuMCIACHUHN OoayduM k=

OtBet: k=

Ne3

dopmyna JIHBI BOTHBI A=V *T, 0TKy1a BeIpa3uM ckopocth v = A/T, mocie
BBIUHCJIEHUH MOJy4YUM T=c

Otset: T=c

No 4

dopMyITa IIeproIa KOJIeOa Ui B 9IeKTpoMarHuTHOM KouType T=2 1V(L*C),
BbIPA3UM M3 3TOU (HOPMYJIbI HHAYKTUBHOCTH Katyiiku L = (C*T2)/4n2 , mocrne
BBIUHCJIEHUH TToJTyyaem L =

Otser: L =

Pa3znen 5. 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?
7. 2,4 nntp
8. 11,4 c™m
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Paszgesn 6. OcHOBBI cIeMAILHON TEOPUH OTHOCUTEIBHOCTH

Nol | Ne2 | No3 | Ned | Ne5 | Ne6 | No7 | Ne8 | No9 | NelO | Nell | Nel2 | Nel3
1 c a i 0 0 c a c c a a I C
BapHuaH
T
2 0 c a c a o 0 a c 0 a a 0
BapHuaH
T

Pasznen 7.KBanrtoBasi pusuka

1 BapuanT
Nel
Pemenmue.
Benuunna npoTekIero B ey 3apsijia paBHa

Q =elN,
rmue N — YHCIIO (G OTO3IEKTPOHOB.
Orcrona

N = Q/le|.
DHeprusi OJIHOrO CBETOBOIO KBaHTAa C JJIMHOW BOJHBI A paBHa hc/A.
CrenoBaTenbHO, dboTOdIEKTpOHAM nepeana SHEprus Nhe/A.
Tornma

W = Qhc/(Ale|).

ITocIe NOACTaHOBKYM 3HAYEHMH U BeraucaeHus, nomrydaem W =7 x 10712 k.
Oteer: W =7 x 10712 JIk.

Ne2

Pemenue.

CornacHo ypaBHeHHIO DWHINTeHHA 1111 PoTodddhexTa SHeprusi CBETOBOTO KBAaHTA
pacxoayeTcs Ha MPeoIoeHre paboThl BBIXOAA W HA COOOMIEHHE (HOTOIIEKTPOHY
KUHETUYECKOU SHEPTUM:

hc/a = A + mv3/2,

OTKYyJa
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mv3/2 = hc/h — A.

[Mokunaronue oOmydaemyro OOKIaAKy KOHAEHCATOpa (POTOANEKTPOHBI YHOCST
OTPHUIIATETIFHBIA  3apsi[i, B pe3yjlbTaTe uYero JTa OOKIaaKa 3apsbKaeTcs
nosoxkuTenbHO. Co3gaBaeMoe €10 ANEKTPUYECKOE I0JIe HABOAWT TaKOH K€ II0
BEJIMYMHE OTPULATENbHBIA 3apsj Ha Jpyroi oOkimagke. Mexay oOkiIankamu
BO3HUKaeT paszHocTh norteHnuanoB U = Q/Co, rne Q — BenuuuHa 3apsjaa Ha
KOKIOH M3 OOKIAZOK. DJIEKTPUUYECKOE TOoJie KOHACHCATOpa CTPEMHUTCS BEPHYTH
DIIEKTPOHBI Ha MIOJIO’KUTEIIHHO 3apsHKCHHYIO OOKJIa/IKYy.
Ecnmu moreHnumanbHas SHEPrusi JIEKTPOHOB B OKPECTHOCTH OTPHUIATEIHHO
3apsbkeHHOM 00Kmaaku |e|U ctaHeT paBHOM MX HAYaJIbHOW KMHETHYECKOW YHEPTHH,
TO BCE€ DJICKTPOHBI, MOKUAAIONINE 00IydaeMyIo 00KIIaaKy, OyIyT BO3BpaIIaThCs Ha
Hee, M 3apsAaKa KOHACHcAaTopa MpekpaTtutTcs. Takum o0pa3oM, yCIOBHE
JTOCTHYKCHUS MaKCHMAaJIbHOTO HAIPSHKCHUS MEXKIY OOKIIaAKaMU UMEET BU/L:
mv?/2 = |e|U,

nJIn

hc/h — A = |e|Q/C..

Otkyna
Q = (Cdlle])(hc/n — A).

[Mocie mMoACTAHOBKY 3HaueHuil u Beraucienus, umeeM Q = 1,2 x 107! Ku.
OtBer: Q=1,2 x 107" Kin.

Ne3.

Pemenne.

DOTOTOK MPEKpaIlaeTCs, KOrjga MOTCHIUAbHAs DJHEPrusi JJICKTPOHOB B
3aJIepKUBAIOIIEM T0JIE CTAHOBUTCS PAaBHOW KMHETHMYECKOW SHEPTUM DJICKTPOHOB,
MOKHUJIAOIIUX TJIACTUHKY, T.€.

le|lU = mv?/2.

Hcnonb3yst ypaBHEeHHE OWHINTEIHA, MOJydaeM paboTy BBIXOAA JUIsl Marepuaia
IJTACTUHKMU:
A =hce/Ak — |e|U.

JlnuHa BOJMHBI  Amax, COOTBETCTBYIOIIAasi KpacHOW rpanuie ¢GoTtodddexra,
OTIpeJIeNsIeTCS M3 YCIIOBUS, YTO PHEPTHUs KBAHTA paBHA pabOTE BHIXO/IA:
hc/Amax = A.

OG’I)GI[I/IHSIH 3aIlIMCaHHBIC COOTHOIIICHUA, HOHy‘—IaeM OTBCT:
Amax = he/(he/h. — [e]U) = 5,7 x 1076 m.
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OTBeT: MaKcUMalbHasl JJIMHA BOJIHBI paBHa 5,7 X 1076 m.
2BapuMaHT
Ne 1.

Pewrenue.
[To teopunm bopa mpu mepexone 3IEKTPOHA U3 COCTOAHUA C dHeprued En B
coctosinue ¢ sHeprueit Em uznyyaercst (OTOH ¢ sHEprueii, paBHOM

h\’:En_Em:A.

YuurteiBas, 4TO
v =_c/\,

noJrydaeM
AE = hc¢/A.

HO}ICTaBI/IM YUCJIICHHBIC 3HAUYCHUA
AE = 6,63 x 10734 x 3 x 108/(4,86 x 1077) = 4,09 x 107"° (1I:) = 2,56 7B.

OTteeTt: AE = 2,56 3B.

Ne2

Pemenue.
DHeprus poroHa

W, = he/h

pacxodyeTrcs Ha COBEpIIeHHE paboThl BbIXOJAAa A, ompenensieMoe KpacHOU
rpaHuLIe
A= hC/;\.o,

1 Ha pabOTy MPOTUB 3aJCP>KUBAIOIIETO OIS, PABHYIO
W = eEl,

riae | — uckomoe paccTosiHUE.
hc/h = he/he + eEL

Otcrona
| = (/A — 1/ho)hc/(eE).

Pacuer gaer 1= 1,5 cm.
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Ne3.

Pemienue.
Uucno poToHOB, MaatONIUX HA KATOJ B €IUHUILY BpDEMEHU

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

Yucno QJICKTPOHOB, BBUJICTAIOIINX B CANHUITY BPCMCHH,
Ne = I/ e.

KomuecTBo (I)OTOHOB, NMpUXOOAIINXCA Ha OJJUH 3JICKTPOH,

N = No/Ne = Wae/(hcl) = 100.

Paznen 8.Ctpoenue u 3Bosonus BeesieHHOM

NMpuMepHoe cooblyeHue:
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Crpoenue u 3BoI0nUA BeesieHHOM
Bcenennas OeckoHEYHA BO BPEMEHH U ITpOocTpaHcTBe. Kakaast yacTHiKa BCEIICHHON HMEEeT CBOEe HA4ajIo M KOHEII,
KaK BO BPEMEHH, TaK U B MIPOCTPAHCTBE, HO BCS BceneHHass 0eCKOHEYHA U BEYHA, TAK KaK OHA SBJISICTCSI BEYHO
caMOJIBIDKYILeHcst MaTepuelt. Beenennas 1o Be€ cymiectpymomee. OT MenpYallilinX MbUTMHOK U aTOMOB JI0
OrPOMHBIX CKOIUIEHU BEIIECTBA 3BE€3AHBIX MUPOB U 3BE3HBIX CUCTEM.

3Be3b1 BO BeeneHHO# 00beAMHEeHbI B THTaHTCKUE 3BE3IHBIE CUCTEMBI, Ha3bIBaEMbIe TaJTAKTHKAMHU. 3BE3HAs
CHCTEMA, B COCTaBe KOTOPOH Kak psioBas 3Be3/1a HaxoauTcs Haule ConHile, Ha3biBaeTcs ["anakTukoil. Uucno 38e3]
B raiakTuke nopsiaka 1012 (Tpuwummona). MiteuHslil IyTh CBETIIas cepedprcTast ojioca 3Be371 OIosChIBaeT Beé HeO,
COCTaBJIsIsl OCHOBHYIO YacTh Harell ["anakTuku. MiieuHslil myTh HanOonee sipok B co3Be3auu CTpernbla, Te
HaXOJIATCS caMble MOLIHBIE 001aKa 3Be3/l. HanmeHee spok OH B IPOTHBOIOJIOKHOW yacTu Heba. M3 aToro HeTpyHO
cenaTh 3aKJIIOYEHNE, YTO COJIHEUHAs CUCTEMa HAaXOAUTCS He B IIeHTpe ['anakTuku, KOTOPHI OT Hac BUJICH B
HanpaiieHnH co3Be3qust Ctpenbiia. Pasmepst ["anakTiku ObUTH 3aMeUeHBI 10 PacTIoIOKEHHIO 3Be3]l, KOTOPbIE
BHJIHBI Ha OOJBIINX PACCTOSHUAK. DTO Heden b U ropsiune rurantel. JJuamerp [Manaktuku npumepHo pased 3000
ik (ITapcek (1K) - paccTosiHUE, C KOTOPBIM OOJIbIIAst OJYOCh 3€MHOI OPOUTHI, EPIIEHIUKYIISIPHAS JIydy 3peHHs,
BuzHa of yriioM B le. 1 IMapcek = 3,26 cBeroBoro roga = 206265 a.e. = 3*1013 km.) unu 100000 cBeTOBBIX JIeT
(cBETOBOI r'ofI - paccTOsTHHE, TPOHICHHOE CBETOM B TEUSHHUE I'0/1a), HO YETKOH I'PaHUIIbl Y HEe HET, TIOTOMY YTO
3Be3/Has IVIOTHOCTh MOCTENIEHHO CXOJUT Ha HET.

B nentpe I'anaktuku pacnonoxeno saapo auamerpom 10002000 nx - ruraHTcKkoe yIIOTHEHHOE CKOIJICHHUE 3BE3I.
Ono Haxoaurcs oT Hac Ha pacctosHuu nouty 10000 nk (30000 cBETOBBIX JIET) B HANIPABICHUN CO3BE3IUS
Crpernblia, HO MOYTH LIEIIUKOM CKPBITO TUIOTHO 3aBeCOil 00JIaKOB, YTO MPETMSATCTBYET BU3YaIbHBIM U
¢dororpaduyeckuM HaOIIOACHHUIM STOI0 HHTEpECHEHIIero 00bekTa ["amakTuku. B cocTaB sapa BXOAUT MHOTO
KPACHBIX TUTAHTOB U KOPOTKOIEPHOIMUeCKUX Hedenns.

3Be3/1bl BEpXHEH YaCTH TIIaBHOM MOCIIEA0BATEILHOCTH, @ 0COOCHHO CBEPXTUTaHThI U KllacCUUecKue e eu b,
COCTaBIIAIOT Oosee Monofple HaceneHne. OHO pacroiaraercs Jajblie OT LEHTpa U 00pa3yeT CPaBHUTEIBHO TOHKUI
cioit miy auck. Cpeau 3Be3[ 9TOro JUCKa HAXOMUTCS MbUIeBas MaTepust U oonaka raza. CyOKapJIMKK ¥ THTaHThI
00pa3yroT BOKpYT sizipa U Jucka [anaktruku chepuueckyto cucremy. Macca Halllei rajJakKTHKH OLIEHUBAETCs ceifuac
pasubiMu criocodamu u paBHa 2*¥1011 macc Connua (Macca Conxua paBHa 2*1030 kr.) mpudem 1/1000 ee
3aKJIIOYCHA B MEK3Be3/IHOM Tase u nbutu. [lonepeunnk Hameit ["anaktuku coctaBisier 100000 cBeTOBBIX J1€T6.

N3BectHO 60s1ee 100 mapoBBIX M COTHH PacCesHHBIX CKOIUICHUH, HO B ["anakTuKe NOCIEAHUX NECSATKU THICSY.
Kpome 3Be3n B coctaB ['anakTHKK BXOJMT €IIIe paccesHHas MaTepusi, Ype3BbIUAHO pacCessHHOE BEIECTBO,
COCTOsIIIIEE U3 MEK3BE3IHOrO ra3a u msutd. OHO o0pa3yeT TyMaHHOCTH. TymMaHHOCTH OBIBalOT qU(PY3HEIMH
(kmoukoBaTOl (opMBI) U IIaHeTapHBIMU. [IprMep: ra3onbuieBas TyMaHHOCTD B co3Be3quu OpHOHA 1 TEMHAS
nbUIeBas TyMaHHOCTh KoHckas ronoBa. Bo BeeneHHoM HET HUUero eAMHCTBEHHOI'O ¥ HETOBTOPUMOTO B TOM
CMBICIIE, YTO B HEW HET TaKOro Tejla, TAKOTO SIBJICHHUsI, OCHOBHBIE U OOLIHE CBOMCTBA KOTOPOrO HE OBUTH ObI
TIOBTOPEHBI B IPYI'OM TeJle, IPYTUMU SIBICHUSIMU.

BHemrHuit BU rajlakTHK 4pe3BbIYANHO Pa3HOOOpa3eH, U HEKOTOPHIE U3 HUX OYEHb KUBOIHCHBI.

B ocHOBHOM KiaccuUKaIs TaTakTUK JSIUTCS Ha 3 BUA: JJuMnTudeckue - odosnauaembie E (elliptical);
cnupainbhbie (Spiral); HerpaBuIbHbBIE - 0003Ha4aemble (irregular)7.

OIUNTHYECKNE TAIAKTHKY BHEITHE HEBbIpa3uTenbHble. OHU MMEIOT B/ TJIAIKMX HIJUIUIICOB MIIM KPYTOB C
MIOCTETICHHBIM KPYrOBBIM YMEHBIICHHEM SIPKOCTHU OT LIEHTpa K neprudepnn. Hu kakux TONONHUTENbHBIX YacTel y
HHUX HET, OTOMY YTO 3JUIHIITHIECKNE TATAKTHKN COCTOST M3 BTOPOTr'O THIA 3BE3IHOT0 HaceneHns. OHU MOCTPOEHBI
13 3B€37] KPACHBIX M KENThIX TUTAHTOB, KPACHBIX 1 JKENITHIX KAPJIIMKOB M HEKOTOPOT'O KOIMYECTBA OEIIbIX 3BE31] HE
O4YEHb BBICOKOH cBeTJIOCTH. OTCYTCTBYIOT O€/1OroyOble CBEpXTUTaHThI M TUTAHTHI, TPYTIUPOBKH KOTOPBIX MOKHO
HaOII01aTh B BUJE SIPKUX CTYCTKOB, IPUAAIOIINX CTPYKTYPHOCTD CHCTEME, HET MBIIIEBOH MaTEpHH, KOTOPasi, B TEX
raJlakKTHKaX T OHa UMEETCs, CO3/1aET TEMHBIE MOJIOCHI, OTTEHSIOINE (HOPMY 3BE3THON CHCTEMBI.

C HECKOIIBKO OI[HOO6p213HBIMI/I SJUIUNTUYECCKUMHU TAJTAKTUKAMHU KOHTPACTUPYIOT CIIMPAJIBHBIC TaJIaKTHUKH,
SBJIIAIOIIACCA MOXKET OBITh JaXXE€ CaMbIMH KUBOIIMCHBIMHA 00beKkTaMH BO BeelleHHOM. YV 3/IMNTHYECKHX rajJaKTHK
BHEITHHH BU TOBOPUT O CTATUYHOCTHU, CTAHMOHAPHOCTH. CHI/IpaJ'II)HI)Ie TaJIaKTHUKH, HaO60pOT, SIBJISIIOT COOOM
npuMep JUHAMUKH (1)OpMI>I. Hx KpaCHUBbIC BETBH, BBIXOIAAIHNE U3 ICHTPAJIBHOI'O AApa U KaK OBl TEPAIOIIHNC
O4epTaHuA 3a NpeACIaMU I'aJIaKTUKH, YKA3bIBACT HAa MOIMHOC CTPEMUTCIIbHOC JIBUKCHUC. HopaxcaeT TAaKXEC
MHOFOO6pa3He q)OpM 1 pPUCYHKOB BeTBel. Kak OpaBuiio, y raJIaKTUKU UMCIOTCSA ABC CIMPAJIbHBIC BETBU, 6€pyHII/I€
Ha4aJIO B IPOTUBOIIOJIOKHBIX TOYKAX SAJApa, Pa3BUBAIOIIUMUCA CXOAHBIM CUMMETPUYIHBIM 06p330M 1 TCPAOIUMHCSH
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B IIPOTHUBOITOJIOKHBIX 00J1acTax nepmbepnn raJJaKTUKH. OﬂHaKO H3BCCTHDBI IIPUMEPDI 60J'II>HI€1"O, YCM IBYX dHCIIa
CITUPAJIbHBIX BETBEU B rajgakTtuke. B APYrux ciiydadax crnvpaliv IBC, HO OHW HEPABHEI - OJHA 3HAYUTCIIbHO Oonee
pas3BuTa, 4€M BTOpasd.

[NepeuncneHHbIe 10 CHX TIOp THUIIBI TAIAKTUK XapaKTEPH30BaATUCh CHMMETPHYHOCTHIO (DOPM, OMpeIeIeHHBIM
XapakTepoM prcyHka. Ho BcTpedaroTcs GONbIIOe YHCIIO FATaKTHK HENPaBUIBHOH GopMEI, 6e3 Kakoi-mbo
3aKOHOMEPHOCTH CTPYKTYPHOTO CTpOeHUsL. MM naroT 0003HadeHHe OT aHITIMIICKOro ciioBa irregular -
HeTpaBHJIbHbIC.

HenpasuibHas ¢hopma y TaJaKTHKH MOXKET OBITh BCIICACTBHE TOTO, YTO OHA HE YCIIeNa MPUHATH MPaBHUILHON
(hopMBI U3-3a MaJIOH IUIOTHOCTH B HEH MaTEpUU WJIM U3-32 MOJIOJIOTO Bo3pacTta. ECTh u Apyras BO3MOXHOCTB:
raJlakTHKa MOXKET CTaTh HEMPABUIBHOW BCIICACTBUAC HCKAKECHUS POPMEI B pe3yIIbTaTe B3aUMOICHCTBHS C IPYTOM
raJJaKTUKOM.

B ornanennom mponutoM martepust B Hamiel obnacty BeeneHHo#M HaxoAuIack B CBEPXIUIOTHOM COCTOSIHUH. 3aTeM
TIPOU3OIEN «B3PBIBY, B PE3yJIbTaTe KOTOPOTO U HAYaJ0Ch paciuupeHre. YToObl BBIACHUTH NTABHEHINYIO CYABOY
MeTarajakTUKH, HEOOXOMMO OLIEHUTh CPEHIO0 TNIOTHOCTh MEX3Be3HOro ra3a. Eciu ona Beime 10 mpoToHOB Ha
1M3, ToO OOlIee rpaBUTAIMOHHOE ITOJIE METArajlakTHKHU JIOCTATOYHO BEJIMKO, YTOOBI MOCTETIEHHO OCTAHOBUTH
pacmmpeHue. 11 oHO cMeHsIETCsl CKaTHEM.

HaGumoeHus NoKka3bIBaloT, YTO IajIaKTUKK, IOI00HO 3BE3/1aM, TPYIIUPYIOLIHECs B PACCESTHHbBIE U IIApOBbIC
CKOIUIEHHS, TAK)KEe OOBEANHSIOTCS B TPYIITBI M CKOIICHUSI Pa3JIMYHOM YHCIeHHOCTH. Besi oxBaueHHas
COBPEMEHHBIMHU METOJIaMH ACTPOHOMUYECKUX HAOI0IeHHH YacTh BeenenHoit Ha3piBaeTcsi MeraranakTukoit (Hiu
Hamell BeenenHoit)8. B Meraranaktuke npocTpaHCTBO MEX/1Y IajJaKTHKaMH 3aNI0JIHEHO Ype3BbIYaiHO
Ppa3psHKEHHBIM MEXTaTaKTHIECKUM Ta30M, IPOHU3BIBAETCS KOCMUYECKUMU JIy4aMH, B HEM CYIIECTBYIOT MarHUTHbIE
U TPaBUTAILIMOHHBIE MOJIS, M, BO3SMO)KHO, HEBHJIUMBIE MAaCChI BEIIECTB.

Ot Haubonee yaaneHHbIX METaraJakTHYeCKUX OOBEKTOB CBET HAET 0 HaC MHOTO MHJIJIMOHOB JieT. Ho Bce-Taku HET
OCHOBaHHH YTBEp)KIaTh, YTO METarajJakTUKa 3To Bca BeenenHas. Bo3MOXKHO, CyIIeCTBYIOT Apyrue, moKa He
W3BECTHBIC HAM METaraJaKkTHKU.

Paciumpenue MeraranakTUky OposIBISIETCS TOJIBKO HA YPOBHE CKOIUIEHUM U CBEPXCKOIUICHUHN T'AJIAKTHK.
MerarajakTika IMeeT OJJHYy OCOOCHHOCTB: HE CYIIECTBYET LIEHTPa, OT KOTOPOro pa30eraroTcs rajlakTHKH. Y Jaloch
BBIUHCIIUTH IPOMEKYTOK BpEMEHH ¢ Hadana pacmupenus Mertaranaktuku. OH paBeH 2013 mupa. ner. Pacmupenue
MeraranakTHKH SBJISETCS CaMbIM IPAaHIMO3HBIM U3 U3BECTHBIX B HACTOSIIIEE BPEMs SBJICHUI IPUPOJIBL.

4. KOHTPOJIBHO-UBMEPUTEJIBHBIE MATEPHUAJIBI J1JI51
IMPOMEXYTOUYHOMN ATTECTALMHU 1O YYEBHOM IUCHUIIJIMHE
OO0mume mo10KeHUus
4.1.IIpenMeToM OIICHKHU Ha SK3aMEHE SIBJISIFOTCS IPEIMETHBIE U METANpPEIMETHBIE PE3YJIbTATHI.
KoHTponbs 1 olleHKa pe3ynbTaTOB Ha SK3aMEHE OCYIIECTBIAIOTCS C HCIOJIb30BaHHUEM
WHIUBUAYAIbHON (DOPMBI KOHTPOJIS MPEMETHBIX U METANpPEIMETHBIX PE3yIbTaTOB.

4.2, ITacnopT

Hasnayenmue:

KoMIIIEKT KOHTPOJIbHO-U3MEPUTENIBHBIX MAaTEPUAJIOB IIPEIHA3HAYEH ISl KOHTPOJISA U
OLIEHKHU Pe3yJabTaToB 0cBOeHUA ydeOHOM nucuumumeel OY/[.08 dusmnka mno cnenuanbHOCTH
40.02.02 IIpaBooxpaHuTeIbHAS AEATENBHOCTh. KOHTPOIBb MPOBOIUTCS MOCE MOCHE 2
cemecTpa.

HuddepeHunpoBanHblii 3a4€T cocTaBieH B (opMe KOHTPOJBHOWH paboThl. 3amaHus
s i depeHInpoOBaHHOTO 3a4éTa 1Mo AucIUIUINHE «PU3KKa» COCTaBICHBI HA OCHOBE paboueit
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OpOrpaMMbl, OTHOCsMIeHcs K 0a30BOM  AucHUIIMHE 0O0IIe00pa30BaTEIbHOTO  IHKIIA.
[IpomexxyrouHasi arTecTalsi OCYILECTBIISCTCS C LENbIO OIpENeNIeHUs] YPOBHS YCBOCHUS
CTYy/IGHTaMH y4eOHOTO MaTepuaia.

Jnsi KOHTpOJBHOM paboTel paszpaboranel 4 Bapmanta. Ha mnpoBeneHue 3auéra
orBoautcs 80 MUHYT.

4.3.3aganus 115 IK3aMeHYI01LIerocst

BOIIPOCHI AJIA ITIOATI'OTOBKU K nun¢gdepenuupoBaHHOMYy 3a4€Ty
AJIs1 CTY/IeHTOB 1 Kypca
no cnennagabHocTu 40.02.02 [IpaBooxpaHuTebHAasl 1eSITEILHOCTD

1) DnekTpuyeckuin ToK B MeTannax. HanpaeBneHue Toka. XapakTepuctuka Toka.

2) Ycnosus,, HeobxoamMble NS CyWeCTBOBaHMS TOKa B LUenW. 3aMKHyTas
aneKTpuyeckas Lenb.

3) 3akoH Oma pansg ydactka uenu. HanpsbkeHue. [lageHue HanpsbkeHus.
ConpoTuBeHne NpoBoaHMKa.

4) ConpoTuBfieHMe NpoBOAHMKA. 3aBMCUMOCTb COMPOTUB/IEHMSI MPOBOAHNKA OT €ro
pa3mMepoB (AVHbI, NIOWaAM NONepeYHOro ceveHns).

5) ConpoTtuBneHne NpOBOAHMKA. 3aBUCMMOCTb COMPOTMBIIEHUSI MNPOBOAHMKA OT
TemnepaTypbl. SBneHne CBepXnpoBoANMOCTY.

6) MNocnegoBaTeNbHOE COoeAMHEHWE MOTpeduUTEnen  3NEKTPUYECKOW  SHEpPrum
(pe3uctopos).

7) MapannenbHoe  coeauvHeHWe  noTpebuTenein  3NEeKTPUYECKOM  SHEpruu
(pe3uctopos).

8) 3amMkHyTas anekTpuyeckas LUenb. DNeKTPOABMXKYLAS Cuna  UCTOYHMKA
3M1EeKTPUYECKOM 3HEPrMn. BHEWHsAS 1 BHYTpeHHss 4acTb uenu. 3akoH Oma ans
MosIHOM uenu.

9) CoeanHeHMe NCTOYHMKOB 3NEKTPUYECKOM 3Heprum B baTapeto.

10)PaboTa aneKTpn4ecKoro Toka.

11)MOLWHOCTb 3N1eKTPUYECKOro TOKa.

12)TennoBoe aencreme Toka. 3akoH [xoyns — JleHua. MpakTuyeckoe npuMeHeHue
TEnMoBOro AencTens Toka. KopoTkoe 3aMblkaHue.

13)2nekTponuTnyeckas auccoumaums. DNEKTPUYECKMM TOK B 3/IEKTPOSUTaX.
DNeKTPOoIN3. 3aKOHbl 3/1IEKTPO/M3a.

14)2neKTponn3 U ero TeXHNYeckme NpUMeHeHus.

15)2neKkTpuyecknin ToK B rasax. HecaMocTosiTeNbHbIN U CAMOCTOSITENbHBIV pa3psiabl.

16)Tunbl pa3psigoB B rasax npu aTMoCepHOM [aBNEHWMM: WCKPOBOW, AYroBOMW,
KOPOHHbIN. VX Nnpupoaa v npuMeHeHue.

17)MNoHsTe o nnasme. O6bACHEHME NpUpoabl NOASPHOrO CUSHUS U CBEYEHWUS rasa
B peKsiaMHbIX TpybKax.

18) TepMO3NEeKTPOHHAs AMUCCUS. DNEKTPUYECKUIA TOK B BaKyyMe.

19)BakyyMHble Npubopbl, YCTPOMUCTBO, NMPUHUMN paboTbl M Ha3Ha4YeHUE N1aMMNoBOro
avoaa v Tpuoaa.

20)YCTponCTBO, NpUHLMN paboTbl U NMPUMEHEHME 3NEKTPOHHOJTYYEBON TPYOKM.

37



21)CpaBHuTenbHas XapaKkTepucTmka NPOBOAHMKOB, AVNEKTPUKa 7
NoOsYNPOBOAHUKOB. DNEKTPONpPOBOAHOCTb MOSYNPOBOAHUKOB U €e 3aBUCMMOCTb
OT TeMnepaTypbl U OCBELLEHHOCTMW.

22)CobCcTBEHHas M npuMMecHas NpoBOAUMOCTb MOSYNPOBOAHUKOB. 0NyNpOBOAHUKM
nup-Tuna.

23)3NEeTPOHHO-AbIPOYHBLIN  Nepexod. YCTPOMCTBO, MpuHUMN paboTbl M obnactu
NpUMEHeHUs1 NOsTYNPOBOAHNKOBOrO AMOoAa U TpaH3ucTopa.

24)MarHuTHOe none ocobbii BUA MaTEpUK; ero CBOMCTBA. [MOCTOSIHHbIE MarHUTbl U
MarHUTHOe nose 3emMnu.

25)pacpuyeckoe M306paxkeHMe MarHUTHbIX Monfei. MarHuTHoe none npsiMoro
NpoBOAHMKA C TOKOM, KpPYroBOro TOKa, COfieHoMAa WM MOCTOSIHHOrO MarHuTa.
MpaBuno npasoro BuHTa (bypasunka).

26)[leCTBME MArHWTHOrO MOAS Ha NMPOBOAHMK W paMKy C TOKOM. [MpaBuno neBom
pyKu. TexHM4Yeckoe NnpuMeHeHne 3Toro siBneHus. 3akoH AMnepa.

27)CunoBas  XapaKTepUCTMKA MarHUTHOrO MOAsl — MarHUTHas  MHAYKUMS.
OpHopoaHoe mMarHuTHoe. lMNone.

28)MarHunTHas noctosiHHasl. Pabota npu nepemMelleHMM npoBOAHMKA C TOKOM B
MarHWTHOM 0, MarHUTHbIN NOTOK.

29)IHayKumMa MarHUTHOrO Mosns, co3gaBaemMasi B BewecTBe NPOBOAHWKAMM C TOKOM
pasnunyHon opMbl. CBS3b MHAYKLMM U HANPS)KEHHOCTM.

30)HanpshkeHHOCTb MarHMTHOrO MOMSi M €ee CBSI3b C WMHAYKUMEN WM MarHUTHOM
NPOHMLIAEMOCTbIO Cpeapbl.

31)[eicTBNE MarHUTHOrO NONS Ha ABWXYLWMIACS 3apsa. MNpaBuna nesor pyku. Cuna
JlopeHua.

32)MarHuTHbIe CBOMCTBaA BellecTsa. Mapa-, ava-, n heppoMarHuMTHbIE BELLECTBa.

33)HamarHnumBaHne eppoMarHutoB (NeTnsa  ructepesmnca). Touka  Kiopw.
DNEeKTPOMarH1Tbl U UX NMPUMEHEHNE.

34)SBneHune 3neKTpoMarHMTHOM nHaykumm. OnbiTol Gapages.

35)34C nHAayKunmM B NPSMOSIMHENHOM NPOBOAHUKE NPU €ro ABMXXEHWUM B MarHMTHOM
none. [lpaBuno nNpaBoM  pykM AN MHAYKUMOHHOrO  TOKa.  3aKOH
3N1EeKTPOMAarHUTHOM MHAYKLMMN.

36)3akoH JleHua Anst 3NeKTPOMarHUTHOM MHAYKLUWM.

37)BuxpeBble TOKKN; NX Mose3Hble U BPeaHbIe NPOSIB/IEHNS.

38)BneHne camomHaykumun. WHaykTMBHOCTL. SAC caMoOMHAYKUMKW. DHeprus
MarHuUTHOro nons.

39)KonebatenbHoe ABwkeHwWe. MapMoHu4Yeckme KonebaHus M UX XapaKTepUCTUKM.
YpaBHEeHMs1 rapMOHMYECKOro KonebaHus n rpaduku.

40)MoHATME BOMHbI, €e XapaKTepUCTMKK. PacnpocTpaHeHne konebaHwui B ynpyrow
cpege. lNMonepeyHble 1 NPOAOSbHbIE BOSHBI.

41)UHTepdepeHumnsa n audpakums BOSH.

42)2OneKTpoMarHuTHble KonebaHus B KOHTYpe; MX YactoTa M nepuog. 3aTyxatowue
aneKkTpuyeckune konebanHumsl.

43)[eHepaTop He3aTyxatowmx konebaHun (Ha TpaH3ucTtope) TBY 1 nx npuMeHeHue.

38



44)[lepeMeHHbIN  TOK W €ro nony4yeHve. [encTBylollee 3HAYEHWE TOKa U

HanpshKeHns. YCTPOUCTBO U NPUHUMN PaboTbl MHAYKLMOHHOIO reHepaTopa.
45. TpaHcdopMaTop, €ero YCTPOMCTBO, MPUHUMMN [ENCTBUS, Ha3HayeHne U
npuMeHeHue. MoBbIWALWMIA U NOHWXKAOLWMI TpaHCcdopMaTopsI

45)Mony4yeHre, nepegadYa W pacnpeneneHue  3nekTposHeprun. puMeHeHne
3N1EKTPO3HEPrNN B NNECHON MPOMbILLIIEHHOCTMH.

46)OneKTpoOMarHMTHOE  MNOMe€ M 3NEKTPOMarHWUTHblE  BOJMHbl.  OTKPbITbIN
KonebaTtenbHbI KOHTYp. CBOWCTBA 3/1IEKTPOMArHUTHbIX BOJTH.

47)2NeKTPUYECKMIN PE3OHAHC U €r0 NPUMEHEHME AN HAaCTPOMKN paamMonpUEMHMKA.

48)dusnyeckne 0CHOBbI paguonepedadn. AMNANTyaHas Moaynaumst.

49)du3nyeckne OCHOBbI paavonpueMa. YCTPOWCTBO W MpPUHUMN  AeUCTBUS
AeTeKTopHoro paanonpuemHuka. A.C. lNMonos — nsobpetatens paauo.

50)®usnyeckmne 0CHOBbI paanonoKaLUnn; ee NpUMeHeHNe.

51)32nekTpomarHutHas npupoaa ceBeTa. CKOpOCTb CBETa B BakKyyMe W cpeae.
3aBUCMMOCTb MeXAY AMMHOW BOSIHbI YaCTOTOW 3N1EKTPOMAarHUTHbIX KonebaHui.

52)DoTOMETPUYECKME  BENMUMHBI: CBETOBOM MOTOK, CWIa CBeETa, SPKOCTb,
OCBeLLEeHHOCTb. oHATNE O TeNecHOM yrne.

53)O0cBelyeHHOCTb. 3aKOHbl OCBeLLEHHOCTU. DOTOMETP, ero HasHadeHue.

54)OTpaxeHune CBeTa, ero 3akoHbl. 3epkanbHoe U Anddy3HOoe OTpaKeHUS.

55)MNpenomnedre ceBeta. @OU3MUYECKUA  CMbICT  MoKas3aTenss  MpenoMIeHus.
MpoxoxaeHus cBeTa 4epe3 NAacTMHyY C  NapannefbHbIMWU  FPaHaAMKU U
TpexrpaHHyo Npusmy.

56)MonHoe oTpaxeHue ceeTa. MpeaenbHbIn yron.

57)HTepdepeHuns CBeTa, ee NposiBNieHne B NPUPOAE U NMPUMEHEHME B TEXHUKE.

58)ucnepcus ceeta. PasnoxeHne 6enoro ceeta NpuaMon. MponcxoxaeHne pagyru.
Buabl cnekTpos.

59)CnekTpanbHblii aHanus, ero npumeHenHue. Mpubopbl Ans HabnaeHNs CNeKTPoB.
®payHrodeposbl MHUM B criekTpax ConHua v 38e34.

60)HdpakpacHble W ynbTpadMONeToBblE Nyun; WX Npupoda, CBOWCTBA W
npUMeHeHue.

61)PeHTreHoBCKME Nyun; UX Npupoaa, CBOMCTBA U NMPUMEHEHME.

62)LLlkana 3NeKTPOMarHWTHbIX WK3ny4yeHMin. CBOMCTBA WM MNPUMEHEHWE  3TUX
N3MTyYEHUN.

63)KBaHTOBas Npupoaa CBeTa. JHeprus n MMnynbc GOTOHOB.

64)BHewHnn  dotoadpdekt. OnbiTbl A.l. CronetoBa. 3akoHbl (oToadhdekTa.
KpacHas rpaHuua gotoaddekTa.

65)DOTO31EMEHTBI, UX YCTPOMUCTBO, MPUHLIMN AENCTBUS U MPUMEHEHME B TEXHUKE.

66)Mogenb atoma Peszepdopaa — bopa. YpoBHWM 3Heprum B aTome. W3nyyeHve u
NornoLweHne sHeprum aTtomMoMm.

67)MeTtoabl perucTpaumm  3apsbKeHHbIX 4YacTuu. SBreHue paanoakTUBHOCTW.
Brvonornyeckoe AeNCTBUE PaANOAKTUBHbIX U3/TYYEHWUN.

68)CocTaB aToMHbIX aaep. AaepHble cunbl. N30Tonbl.

69)LlenHan sipepHasi peakums. SAepHble peakTopbl, WX YCTPOMCTBO, MPUHLMNM
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LEVUCTBUS U NMPUMEHEHNE.
70)TepMosigepHbIA  CMHTE3 W YCOBMSI  ero  ocywecTtsneHus. lpobnema
TEPMOSIAEPHOM 3HEPTUN.

4.4.I1aket 3K3aMeHaTOpA
YcaoBusl BBLINOJTHEHUS 32]aHNSA.
MecTo BBITIOTHEHUS 3aIaHUsI: YueOHbll KaOuHem
MakcumansHOE BpeMsl BRITOTHCHMS 3aaanust: 80 ymun.
4.4.1Kpurepun onieHNBaHUS

Onenka «5» CTaBUTCS, €CIM BCE 3afaydl MPABHIBLHO O(QOPMIICHBI, PELIEHBI MOJHOCTBIO U
MIPaBUJIbHO, MIEPEBE/ICHBI IaHHbIE €IUHUIIBI U3MEPEHUSI B OCHOBHbIE U3 cucTembl CH.

Onenka «4» cTaBUTCS, €CIM B 3aJa4ax — BBIYUCIUTENbHbIE OIIMOKHU; UIU: B 0POPMIICHUU
€CTh HEJIOYETHI, 3a/a4d PEIICHBI TOJHOCTHIO.

Ornenka «3» CTaBUTCS, €CIM 3a7]a4d PEIICHBI ¢ HEOOIBIINMH HEIOYETaMH, HE TIEPEBEICHBI
JTAHHBIC CIUHWUIIBI I/ISMepeHI/ISI B OCHOBHBEBIC U3 CUCTCMBI CI/I 503041 pemeHo TpI/I 3aa4vu.

OrneHka «2» CTaBUTCS, €CIIH 33]1a4M HE PEIICHBI.

4.4.2UHCcTPpYKIMS K PelIEHUIO 3a1a4.

1. BHMMaTenbHO MPOYUTANTE YCIOBHUE 3aa4H.

2. Kparko 3anummuTe yciIoBHUE 3a/1auu.

3. IlepeBenute eauHuULBI M13MepeHus BennyuH B CH.

4. Beibepute Gopmyiy, BeIpa3uTe U3 HEE MCKOMYIO BEITUUYUHY.

5. B monyuennyoo Gopmyiny moAcTaBbTe 3HAUYCHUS BEJIMYUH U BHIYUCIUTE 3HAUEHUE UCKOMOM
BEJTUYHHBI.

6. [Ipoananuzupyiite OTBET.

7. K 3agaue Ned crenath cxemy.
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4.4.3 Ilepeyenn 3axanuii fudepeHIUPOBAHHOIO 324€Ta
I'b IIOY «KyHrypckuil KOJUIEK arpoTEXHOJIOTHIA U YIIPaBJICHUS»

PACCMOTPEHO YTBEPXIAIO

Ha 3acenanuu MK 3am. qupekTopa 1o yaeOHo# padore
CCTCCTBCHHOHAYYHBIX OUCIUIIIINH

[IpoTokon Ne ot 20 r.

[Ipencenarens MK
« » 20 1.

JAuddepenunpoBannblii 3249€T 110 GpuU3MKe 32 2 ceMecTp

Bapuant Ne 1

Kpurepun onenok

OueHka «5» cTaBUTCS, €CIIM BCE 3a/1a4M MPABMIIBHO O(OPMIICHBI, PELICHBI MOJHOCTHIO M MPABUIILHO, MEPEBEICHBI
JTAaHHBIE €IMHUIIBI U3MEPEHNs B OCHOBHBIE 13 cucteMsl CU.
OueHka «4» CTaBHUTCS, €CIIM B 33/1a4aX — BBIYUCIHMTEbHbBIC OMIMOKM; WIK: B 0)OPMIICHUH €CTh HEIOYEeTh, 3aJauu
pELIECHbI IOIHOCTBIO.
OueHka «3» CTaBUTCS, €CU 3aJaud PEelIeHbl ¢ HeOONBIIMMHU HEIOYeTaMH, HE TMepEeBEACHBI JaHHBIE €IWHHIIBI
U3MEPEHUsI B OCHOBHBIE U3 cucTeMbl CY MM peleHo Tpu 3a/1auu.

OueHka «2» CTaBUTCS, €CIIM 33/1a4H HE PEILEHBI.

HHcTpykius K peleHuIo 3a1a4.

. BHumarenpHO npouuTaiTe ycaoBUe 3a4auu.

. Kpatko 3anummre ycnosue 3aadu.

. IlepeBenure equanier n3Mepenus seanuud B CU.

. Beibepure popmyiy, Beipa3ute n3 He€ HMCKOMYIO BEJIHUYHHY.

. B monyuenHyto hopMyiy HoacTaBbTE 3HAUCHNUS BEIMYHMH W BHIYMCINTE 3HAYCHNE HCKOMOI BETMYHHBI.
. IIpoananuzupyiite OTBET.

. K 3amaue Ne4 cpenate cxemy.

NN AW~

1. C xaxo# CKOpOCTBIO IEepeMENIaeTcsl MPOBOTHUK C aKTUBHOW MHON 0,4M B OXHOPOZHOM MAarHWTHOM IIOJIE C
naaykped 0,5T71 nepneHAnKYIApHO CHIIOBBIM JIMHHSAM OIS, €CIH TPH 3ToM B HEM Bo3HHKaeT D/IC mHmyKImn
2B?

2. Haiitu compoTuBieHHe 1enu, TOAKITIOYSHHON K UCTOYHUKY TOKa BHYTpeHHHM conporusierueM 6 Om u DJ1C 42
B, ecau cuiia Toka B 1ienu 3A4.

3.Yrto mpousoiinér, ecnu TpaHchOpMAaTOp, PACCUMTAHHBIA HA HAMpsHKEHHE TMEepPBUYHOW mienu 127B, BKIIOYUTH B
nens ¢ HanpspkeHneM 220B? [Touemy KITJ] TparCchOpMaTOpOB 3HAYNTENBHO BHIIIE, YeM Y AJIEKTPOABHTATEICH?

4. K cetn nanpspxenuem 220B mocnenoBaTeTsHO IPUCOSAWHEHHI 1Ba pe3rcTopa compotusieHrneM 10 OM u 40 OM.
Haiigute HanpsbkeHre Ha KaXKIOM U3 PE3UCTOPOB.

5. Hanummure peakuuo o-paciaja u3orona ¢2>8U.

[IpenonaBarens: M.B.BonbiHknHa
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I'b IIOY «KyHrypckuil KoJuleK arpoTEXHOJIOTHI U YIIPaBICHUS

PACCMOTPEHO YTBEPXIAIO

Ha 3acenanuu MK 3am. qupekTopa 1o yaeOHo# padore
C€CTCCTBCHHOHAYYHBIX OUCIUIIIINH

[IpoTokon Ne ot 20 r.

[Ipencenarens MK
« _» 20 1.

JAuddepenunpoBannblii 3249€T 110 GpuU3MKe 32 2 ceMecTp

Bapuant Ne 2

Kpurepuu oneHok

OueHka «5» cTaBUTCS, €CIIM BCE 3a/1a4M TPABWIBHO O(OPMIIEHBI, PELIeHBI TTOJHOCTHIO M MPAaBUIILHO, MEPEBEICHBI
JAaHHBIE €IMHUIIBI U3MEPEHNs B OCHOBHBIE 13 cucteMsl CU.
OueHka «4» CTaBHUTCS, €CIIM B 33/1a4aX — BBIYUCIHUTEbHbIC OMIMOKM; WIN: B 0)OPMJICHUH €CTh HEIOYeThl, 3aJauu
PpellEeHbI TTONTHOCTBIO.
OueHka «3» CTaBUTCS, €CIM 3aJayd peLIeHbl C HEOONBIIMMM HENOYeTaMH, HE IePeBEACHBI JaHHBIC EIMHHIIbI
H3MEpEeHUs B OCHOBHBIE U3 cucTeMbl CH  mitn pelieHo Tpu 3a1a4u.

OueHka «2» CTaBUTCS, €CIIH 33/1a4H HE PEILEHBI.

HHcTpyKIus K peleHuIo 3a1ay.

. BHMMaTenpHO mpouMTaiTe ycaoBUE 3a4a4u.

. Kpatko 3anuimre ycnosue 3a1aqu.

. IlepeBenure equanIel n3Mepenus seanuud B CU.

. Beibepure popmyiy, BeIpa3ute n3 He€ HMCKOMYIO BEJTHUYHHY.

. B moiyuennyro ¢opmyny noncTaBbTe 3HAUCHUS BETMYMH U BHIYMCIUTE 3HAUCHUE HCKOMOH BETUYHHBI.
. IIpoananuzupyiite OTBET.

. K 3amaue Ne4 cnemats cxemy.

~NON DN WD~

1. C xaxo#t cumoit MmarHuTHOe mone ¢ mHAyknueil 10MTi fmeiicTByeT Ha MPOBOMHHUK ¢ TOKOM cwioit S0A, minHa
aKTUBHOH yacty npoBogHUKa 0,1M, a yron Mexy HampaBleHHeM TOKa U MHAyKUUei MarauTHoro moss 90°?

2. Onpenenuts CHITy TOKa KOPOTKOro 3ambikanus Oatapen, D/IC xoropoit 33 B, ecnum Ipu MOAKIIOYEHUH K HEi
compotuBiieHus /0 Om cuia TOKa B LIEMH COCTABIIIET 34.

3. TpancdopmaTop mpu paboTe BXOIOCTYIO MOTYIAET M3 CETH HEOONbITyIo sHepruto. Ha uto oHa pacxomyercs?

4. K cern nampspkerreM 220B mapamiensHO MPHUCOSOMHEHBI ABa pe3uctopa compotuBieaneM 30 OM u 20 OM.
Haiigute cuny TOKa B CETH U Ha KaXXJI0M U3 PE3UCTOPOB.

5. Hanumure peakuuo B- pacnana uzorona o 26U,

[IpenonaBatens: M.B.BonbiHknHa
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I'b IIOY «KyHrypckuil KOJUIEK arpOTEXHOJIOTHNA U YIIPaBICHUSD)

PACCMOTPEHO YTBEPXIAIO

Ha 3acenanuu MK 3am. qupekTopa 1o yaeOHo# padore
C€CTCCTBCHHOHAYYHBIX OWCIUILIINH

[IpoTokon Ne ot 20 r.

[Ipencenarens MK
« » 20 1.

JAuddepenunpoBannblii 3249€T 110 GpuU3MKe 32 2 ceMecTp

Bapuant Ne 3

Kpurtepun onenok

OueHka «5» cTaBUTCS, €CIIM BCE 3a/1a4W MPABUIBHO O(OPMIICHBI, PELIEHBI MOJHOCTHIO M MPABUIILHO, MEPEBEICHBI
JTAaHHBIE €IMHUIIBI U3MEPEHNs B OCHOBHBIE 13 cucteMsl CU.
OueHka «4» CTaBHUTCS, €CIIM B 33/1a4aX — BBIYUCIIHUTEbHbIC OMIMOKM; WIK: B 0)OPMJICHUH €CTh HEIOYEeThl, 3aJauu
pELIECHbI IOIHOCTBIO.
OueHka «3» CTaBUTCS, €CIU 3aJaud PEelIeHbl ¢ HeOONBIIMMHU HENOYeTaMH, HEe TMepEeBEACHBI TaHHBIE €IWHHIIBI
U3MEpPEHHsI B OCHOBHBIE U3 cucTeMbl CY  MiIH peleHo Tpu 3a/1auu.

OreHka «2» CTaBUTCS, €CIIU 3aJ1a4U HE PEIICHBI.

HHcTpykius K peleHuIo 3a1a4.

. BHuMarenpHO npouuTaiTe ycaoBUe 3a4auu.

. Kpatko 3anummre ycnosue 3aaqu.

. IlepeBenure equamiel n3Mepenus seanuud B CU.

. Beibepure popmyiy, Beipa3ute n3 He€ HMCKOMYIO BEJHUYHHY.

5. B nomy4enHyto GpopMyiy oACTaBbTe 3HAYECHHS BEIMYHH M BEIYUCIHUTE 3HAYEHHE HCKOMOW BEJIMYMHBL
6. [Ipoananm3upyiite OTBET.

7. K 3amaue Ned crnenats cxemy.

AW N —

1. KakoBa cmina Toka, mpoTeKaromas 1o IPOBOIHHUKY C aKTHBHOM YacThiO0 2M, B MarHHUTHOM IIOJI€ C MHIYKIMEH
20mTn? Ha mpoBoguuk paeiictyer cmna 0,3H, a HampaBieHHe TOKa MEPICHANKYISIPHO HAIMIPABICHUIO HHIYKIIAW
MarHUTHOT'O TIOJIS.

2. HaliTi conpoTuBJICHHE LENH, MOAKIIOYEHHON K MCTOYHUKY TOKa BHYTPEHHHM compotuieHneM 3 Om u D/1C
32B, ecnu cujia TOKa B LeNH SA.

3. [Nouemy TpaHCHOPMATOpP BEIXOIUT U3 CTPOS, KOT/Ia B HEM 3aMBIKAIOTCS HAKOPOTKO XOTS OBl TBA COCEIHUX BUTKA?
4. K cern nanpspxenuem 120B mocnemoBaTeTsHO IPUCOSAWHEHEI 1Ba pe3rcTopa compotusieHrneM 12 OM u 20 OM.
Haiigute HanpspkeHUE Ha KaXKIOM U3 PE3UCTOPOB.

5. HamuiuuTe peakuuio a-pacnaaa usorona g2 P,

[IpenonaBatens: M.B.BonbiHknHa
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I'b IIOY «KyHrypckuil KoJuleK arpoTEXHOJIOTHI U YIIPaBICHUS»

PACCMOTPEHO YTBEPXIAIO

Ha 3acenanuu MK 3am. aupekTopa mo yueOHo# padbore
CCTCCTBCHHOHAYYHBIX OUCIUIIIINH

[IpoTokon Ne ot 20 r.

[Ipencenarens MK
« » 20 1.

JAuddepennupoBanHblii 3a4€T M0 pusuke 3a 2 ceMecTp

Bapuant Ne 4

Kputepuu oneHok

OueHka «5» cTaBUTCS, €CIIM BCE 3a/1a4d MPABUIBHO O(OPMIICHBI, PELIEHBI MOJHOCTHIO M MPABUIILHO, MEPEeBEICHBI
JAaHHBIE €AMHUIIBI U3MEPEHHs B OCHOBHBIE U3 cucteMsl CH.
OueHka «4» CTaBHUTCS, €CIIM B 33/1a4aX — BBIYUCIHUTEIbHbIC OMIMOKM; WIK: B 0)OPMIICHUH €CTh HEIOYeThl, 3aJauu
pELIECHbI IOIHOCTBIO.
OueHka «3» CTaBUTCS, €CIM 3aJlaud PelIeHbl ¢ HeOONBUIMMHU HENOYeTaMH, HE IEepEeBEICHBI JIAHHBIC €IMHHIIBI
H3MEpEeHUs B OCHOBHBIE U3 cucTeMbl CH  min pelieHo Tpu 3a1a4u.

OueHka «2» CTaBUTCS, €CIIM 33/1a4H HE PEILEHBI.

HHcTpykius K peleHuIo 3a1a4.

. BHuMarenpHO npouuTaiTe ycaoBUe 3a4auu.

. Kpatko 3anuimre ycnosue 3a1adu.

. IlepeBenure equaniel n3Mepenus seauuud B CH.

. Beibepure hopmyiy, BeIpa3ute n3 He€ HMCKOMYIO BEJTHUYHHY.

. B moiyuennyro ¢opmyny noncTaBbTe 3HAUCHUS BETMYHMH U BHIYMCIIUTE 3HAYCHUE HCKOMOH BEIUYHHBIL.
. IIpoananuzupyiite OTBET.

. K 3amaue Ne4 cpenate cxemy.

NN AW~

1. Hatinure O/]C MHAYKINU B IBIXKYIIEMCS IPOBOIHUKE, THHA aKTHBHON YacTé KoToporo 0,25M, MpOBOTHIK
MepeMeIaeTcsi B OMHOPOJHOM MAarHUTHOM Tojie ¢ uHaykimei 0,2Tn nepneHAnKyIsSpHO ero CHIOBBIM JTHHUSIM CO
ckopocThio 10M/c.

2. OmpenenuTs CHIy TOKa KOPOTKOro 3ambIkaHus Oatapen, DJC kotopoir 45B, ecnu IpU MOTKIIOUYEHUH K HEl
comnpoTuBieHHs § Om Chla TOKa B IIETIH COCTABISET JA.

3. [Nouemy mipu padore TpanchopmaTop ryaut?

4. K cern nanpspkerreM 200B mapamiensHO MpHCOSOMHEHBI aBa pe3uctopa compotuBicaneM 30 OM u 30 OM.
Haiigute cuny TOKa B CETH U Ha KaXJIOM U3 PE3UCTOPOB.

5. Hamumure peaxuuio B- pacnana usorona ss’°Pg

[IpenonaBatens: M.B.BonbiHknHa
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1.4. 4 Knroy K KOHTPOJIbHO-U3MEPUTESIbHbIM

Bapuant Nel
3amauga Nel
Jano: CHu
B=0,5Tn
1=0,4™

a =90°

e =2B

v="7

3amaua Ne2
Jano: CHu

r=60m
E=42B
I =3A
R=7?

3amaua Ne3

[eperoput oOMoTKa TpaHcopmaropa. B Tpancdopmaropax OTCYyTCTBYET TpEHHE.

3amaua Ne4
JaHo: CHUu
U=220B

R2 =40 Om
U1=?
U2=?

Pemrenne.
&x =Bulsina
&EU M
v=—-—=10-
Blsina C

OtBeT: v :lO%

Pemrenne.
-_E
- R+1
R=:
43
R= ? -6=80m

OtBer: R=8 Om

Pemrenue.

=2 R= R, R.
=20 L 40a
Ui = I*Ry; U =4,4*10 = 44B;
Uz = I*Ry; U, =4,4*40 = 176B

OtBet: U1=44 B; U,=176 B

3amauda Ne5

92238u_) 90234Th + 24He

Bapuant Ne2
3amaua Nel
Jano: Ccu

B=10mTa 0,01 Tx

1=0,1Mm
a =90°
I =50A
F.=?

3amgaua Ne2
Jano: cun

R=100Mlgs ==: 1

r

E:3313r:§-R

Pemenne.
F. =B llIsina
F=0,05H

OtBet: F,=0,05H

Pemmrenne.

3

|:3Ar:33—3-10:10M; lks=2=33A

lk3=7?

3amaua Ne3

1
OtBet: lk3=33A

Ha HAarpeBaHue U U3JTy4YCHUC SJICKTPOMATHUTHBIX BOJIH.

3amaua Ned
Hano: (031
U=220B

Pemenne.

45

MaTepuanam

R:i+R2 =10 Om +40 Om = 50 Om



1 . 1 | _ Ry*Ry _ 30%20

Ry =30 Om =2, =142 :R= =220 ~12 Om
R’'R R Ry Ry+R; 30420

R, =20 Om |=?= 18,3A;

.y _n. _U _ 220 _ .
1=?;1L=2; I1—R1—30—7,3A,

— _Uu _ 220 _ .
l,=7 IZ_RZ_zo_llA’
Oteer: | = 18,3A; 1:=7,3A; b=11A.
3amauga Ne5

028U P8Np + 1% + y
Bapuant Ne3
3amaua Nel
Jano: CHu Pemenue.
B=10mMTa 0,01 T F. =B llsina
|=0,1ml =—2 | =7,5A
Blsina
a =90°
| =50A
1=? Otser: F=0,05H
3amaua Ne2
JaHo: CHUu Pemenue.
r=30m | ==
R+1

E=32B R=-
| =5A R=§-6=3,40M
R=7? OtBer: R=3,40Mm
3amaua Ne3

B 3akopoueHHOM y4acTKe W3-3a Majoro CONpPOTHBIICHHUS TOK OONbLION cuibl. TpaHcdopmarop mneperpeBaercs.
3amaua Ned

Jano: Ccu Pemenne.

U=120B

R:1 =12 Om R, R.

Rz =20 Owml =%R= Ri1+Rz = 12 Om —] — - +200mM=320mMm
Up=? |=§= 375A:1=11=1,
U =7 U; = I*Ry; Uy =3,75*12 = 45 B;

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

3amaua Ne5
84216P0_’ 82212Pb + 24He

Bapuant Ne4

3amaua Nel

Jano: cun Pemenne.
B=0,2 Tn &x =Bvlsina
1=0,25M &~ 5B

a =90°

v=10m/c

En-?

OtBeT: ¢,- 5B

3amaua Ne2
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Jano: CHu Pemenue.
R=8O0wmlxs ==; |=—

E T R+1r

E=345Br= n -R

45 45
| =5Ar=?-8=1OM; IK'3:T:45A
|]<,3 =7 Oteet: lx3=45A
3agaua Ne3
Crainp Ipyu n€peMariHniMBaHu B MECTax HEIJIOTHOI'O
MEXaHUYCCKOI'O COCIUHCHUA BI/I6pI/IpyeT.

3amaua Ned
Hano: Cu Pemrenme.
U=200B
R; =30 Om |:El—i+i :Rl*Rz
' R’R R Ry’ R1+Ry
R, =20 Om | :%:16,67,0\,
=21 =; _u 20 _
I1=7; 1, =?; Iy = 30 6,674;
=" I 7= 20 104;

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

3amaua Ne5

342161)0_) 85216At+ _loe + y

_ 30%20 _
30+20
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