npuioxkeHne No3 k OIIOIT

['ocynapcTBeHHOE OIO/PKETHOE
npoeccuoHaIbHOE 00pa30BaATENHHOE YUPEKICHHUE
«KyHrypckuii KOJIIe/PK arpOTEXHOJIOTHIA U YIIPABICHHS

KOMIUVIEKT KOHTPOJIBHO-OLHEHOYHbBIX CPEICTB
10 Y4eOHO# AUCHUILINHE

00/ .10 ®du3uka
1Jis ctyaeHToB npodeccuun 35.01.27 Macrtep cejibCKOX03MCTBEHHOT 0
NMPou3BOACTBA
0a30BOM MOATOTOBKH

2024 r.



Opraau3zanus-pa3padoTIHK: rocy1apcTBeHHOe 0I0/I’KeTHOE npogdeccuoHaJIbHOE
oOpa3oBartesibHOe yupe:xaeHue « KyHrypckuii KoJuieIK arpoTeXHoJI0Tuil U ynpaBJieHus»

Cocrasutens: M.B BonbiHkuHa, npenoaaBarenb GU3NKU

®.1.0., 10KHOCTE



Conep:xkanue

1. JTOACHHUTEILHAS BATMCK Aue. oo v vttt ettt et ettt e e e et e ee et eaaaas 4
2. Pe3yabTaThbl 0OCBOEHHS Y4eOHOMH JUCHUILINHBI, MO/JIeKAIHE IPOBEPKE.
2.1.3HaHusA ¥ YMCHHUS, TTOJICHKAIINEC TIPOBEPKE. .ovvvrrenrenneannannnns. 4

3. Kommiekr KOHTPOJIbHO-U3MEPHUTECIBbHBIX MATCPHUAJIOB AJIA OLICHKHU OCBOCHUSA

YUEOHOM TMCHMIIIMHDBL. . ..o\ttt entte et et et e et eneeeteenneeeaeennees i
3.1.01eHoYHbIE MATEPUAITBI TSI BXOHOTO KOHTPOIS . . evveneeneeeneenannen 7
3.2.011eHOYHBIE MATEPUATIBI JJISI TEKYIIETO KOHTPOMS.c. v v e neeneennennnne 11

3.3. KPUTCPUU OILICHUBAHHS. . . evvenreeneeenneenneeanneenneeaneeanneenneeannenn 26

3.4. Kitro4 K KOHTPOIBHO-U3MEPUTEIBHBIM MATEPUATAM. .. ..'uveenennens. 27

4, KOHTpOJII)HO-]/I3MepI/ITe.]'[bHLIe MaTepHaJIbl IJIA l'[pOMe)KyTO‘-IHOﬁ arrecranmuu 1o

YUCOHOM TMCIIMIIIIMHE. . ....o\ttnntenttent et et e et et et e et eaieeeeeenaees 35
L 0161117 (1 (01 (07 (531§ 35
A N B 163 1 (0] o VAP 36
4.3.3amaHus IS OK3AMEHYFOTIETOC. . vvnvt et enseneenneeneennenneaneennnns 37

4.4 TTaKET DK3AMEHATOPA. .+ «veeureenreenreenneeanreenneeanneenneeaneean sennens 42

4.4.1 KPUTEPHH OLEHMBAHMSL. . . .. e euteteententeeeeeneeateate et eee et eeenaeeneennenn 42
4.4.2 VHCTPYKITUS K PEIICHUEO 3ATAU. .. .venrenreneenneneennenneeneensenneaneannenns 42
4.4.3 TlepeueHb 3a1aHUHI HK3AMEHAITHOHHON PAOOTBI. .....vveneeieinienenenannee, 43
4.4.4 Kiito4 K KOHTPOJIBHO-U3MEPUTEIBHBIM MATEPHATIAM. ....uvenrenneneennennnen 47



1. [logcHuTeEe/IbHAA 3alIMCKa

1.1. KomrmutekT ¢onmoB orneHouHbIX cpeactB (POC) npeaHasHadeH JUisl MPOBEPKU PE3YIIBTATOB
OCBOEHHUA yaeOHOH MUCHUTIIUHEI O0/.11 DOU3UKA, BXOJSIIEN B COCTaB
00111€00pa30BaTEIIbHBIX TUCIUIUIH.

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

1.2. KommuiekT OH0B OLIEHOYHBIX CPEACTB pa3paboTaH Ha OCHOBAHUU MOJIOKEHUH:

1) denepanpHOro rocyaapcTBeHHOro odpasoBarenbHoro crangapra/nanee ®I'OC/ cpennero
o01mero o0pa3oBaHUs, NPEIBIBISEMOrO0 K CTPYKTYpE, COIEPKAHUIO U PE3YJIbTaToB
OCBOCHUS yueOHOM nUCIUIUIUHBI «DU3UKa

2) npumepnoit OOIl, onoOpeHHOI pemieHHeM (eaepaabHOro y4eOHO-METOIUUECKOrO
o0BbeAMHEeHU 110 001IeMy 00pa3zoBanuto (mpoTokoa oT 28 uroHs 2016 r. Ne 2/16-3)

3) paboueii mporpaMmbl y4eOHOM TUCIUTUTUHBI «DU3NKaY»

1.3. KommuiekT ()oHI0B OIIEHOYHBIX CPEJICTB BBOJMUTCS B IeUCTBUE ¢ lceHTA0ps 2024r.

2. PesyabTaThl 0OCBOCHHS Y4eOHOM JMCIHMILIMHBI, MOAJIEKALINE IPOBEPKe

2.1 3HaHus ¥ yMeHNs, NOAJIeKALIMeE POBEepPKe

B pesynpraTe arrtectamuu mo y4eOHOW JUCIUIUIMHE OCYIIECTBIISIETCS KOMILJIEKCHAs
MPOBEPKa CIEIYIOIINX YMEHUN U 3HAHUH, a TaKkKe TUHAMUKA (POPMHUPOBAHUS JIEMEHTOB OOIIUX
KOMIIETEHIIUN:



Koa u HauMeHOBaHHe

(popMupyempbIx
KOMIIeTeHIIMH

Pasznen/Tema

Tun oneHoYHbIX
MeponpUATHI

OK 01. BeiGupats criocoobt
peuieHus 3aaa4y
npodeccnoHaTBEHOM
JEATEIILHOCTH IPUMEHHUTEIBHOK
pa3IUYHBIM KOHTEKCTaM

Pazgen 1. Temnr 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. Temn1 4.1., 4.2.
Paszgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CPEACTBA MTONCKA,
aHaJIM3a U UHTEPIPETAIN
nHbOpMAIHH, H
UH(POPMAIIMOHHBIC TEXHOJIOTHU
JUIS1 BBITIOJTHEHHMS 32144
npodeccnoHaTBEHOM
JEATSIILHOCTH

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

OK 03. IlnanupoBars u
peann30BBIBaTh COOCTBEHHOE
npodeccruoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
PEANPUHUMATEIBCKYIO
JEATeNLHOCT B
npogeccuoHanbHOM chepe,
UCIIOJIb30BATh 3HAHUS 110
(rHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIIX

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 7. Temnr 7.1., 7.2.

OK 04. DdpdexTuBHO
B3aMMO/JIeHICTBOBATh U PabOTaTh
B KOJIJIEKTHBE U KOMaH/Ie

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

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

OK 05. OcyniecTBisATh yCTHYIO
UIIMCbMEHHYIO KOMMYHUKAIINIO
Ha roCy/1apCTBEHHOM SI3bIKE
Poccutickoit denepanuu ¢
y4eTOM 0COOCHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

Pazgerm 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temn1 3.1., 3.2., 3.3,
3.4., 35.

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

OK 06. IIposBnsrs

Pasgen 1. Temer 1.1., 1.2, 1.3

- YCTHBIU OIIPOC;
-(ppOoHTATBHBIAOIIPOC;
-OlIEHKa KOHTPOJIbHBIX
pabor;

-HaOIIOZCHHE 32 XOJI0M
BBITIOJTHEHUS
J1a00paTOPHBIX PadoT;
-OlIEHKA BBITIOJTHEHUS
n1abopaTOpPHBIX padoT;
-OI[EHKA MTPAKTHICCKIX
pabot pemicHus
KaueCTBCHHBIX,
pacUeTHBIX,
npodeccuoHanbHO
OPUEHTUPOBAHHBIX
3a/mayv);

-OI[EHKA TECTOBBIX
3aJJaHuM;
-HaOIIOZICHHE 32 XOJI0M
BBITIOJTHEHUS
WHIUBUIYaIbHBIX
MPOEKTOB U OLIEHKA
BBITIOJTHEHHBIX
MIPOEKTOB;

-9K3aMeH
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Ipak ITaHCKO-TAaTPUOTUICCKYIO
MO3UIINIO, IEMOHCTPUPOBATH
OCO3HAHHOE ITOBEJICHHE Ha
OCHOBC Tpal[I/ILII/IOHHBIX
00111€4€eI0BEUECKUX [ICHHOCTEH,
B TOM YHUCJIIE C YYETOM
FapMOHI/I?;aI_[I/II/I
MCKHAITMOHAJIBbHBIX U
Me)i(peJII/IFI/IO3HBIX OTHOIHGHI/If/’I,
[IPUMEHATH CTAHIAPTHI
AQHTUKOPPYIIIHOHHOTO
[TOBEICHHUS

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3., Temn1 3.1., 3.2., 3.3,
3.4.,3.5.

Pasnen 4., Temn1 4.1., 4.2.
Pazgen 7. Temnr 7.1., 7.2.

OK 07. CoxmelicTBOBaTHL
COXPaHEHUIO OKpYKarolIei
Cpelbl, pecypcocOepekeHH IO,
MIPUMEHSTh 3HaHUSI 00
M3MEHEHUH KJIMMarta,
MIPUHIIMITBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JIEMCTBOBAThH B YPE3BbIYANHBIX
CUTYaLUsAX

Pazgen 1. Temnr 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. Temn1 4.1., 4.2.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.




3. KoMmjieKT KOHTPOJIbHO-U3MEPUTEIbHbIX MAaTEPHUAJIOB JJIf1 OLLeHKH!
OCBOEHMA Y4eOHOU AMCIMIIIMHbI

3.1 OHeHO‘IHbIe MaTepuaJibl AJ BXOJIHOT0 KOHTPOJIsA

®opma KOHTPOJISL: KOHTPOJIbHAsA paboTa

YcaoBusi BHINOJTHEHHS 32/ IaHUA:
MecTo BBITIOTHEHUS 3aaHUS . YueOHbll KaOuHem
MakcumanbHOE BpeMsl BBIIIOIHEHUS 3a1aHust: 60 mun

TekcT 3a1aHUA: 3aIaHUS KOHTPOJILHOH padoThI

PexomeHnaanum no nepesoy nepBUYHBIX 0AJJIOB B OTMETKH 110
NATHOAJILHOU IIKAJIE

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

OTMeTKa 0 NATHOAIIBHOM IlepBuuHbIe 0AJLIBI
LHIKaJIe
«2» 0-4
«3» 5-7
«4» 8-9
«5» 10

KourpoJuabHas padora

1. Ha pucynke mokazana MeH3ypKa C JKHAKOCTBHIO. BwiOepuTe mpaBUIBHOE
YTBEPIKJICHHUE.

1) Llena nenenust MEH3ypKu paBHA 2 MIL.

2) O0BeM KUAKOCTH B MEH3YPKE OOJbIIIE 25 M.

3) Llena nenenust MeH3ypku paBHa 0,5 mul. —26
4) Mensypka — mpubdop sl u3MepeHus oobema -
ra3000pa3HBIX TEIL. —24
—22
2. Ha crone naxoasTcst Tpu OpycKa OJMHAKOBBIX pa3MepoB B Macchl. Kakoi u3

HUX OKAa3bIBACT HA CTOJI MCHBIIICC JIaBJ'IeHI/IC?

1) 1.



2) 2.

3) 3. i

4) bpycku OKa3bIBAIOT

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

OU3NYECKUE ITOHATUA ITPUMEPBI

A) pusnueckas BenmmurHa 1) renonepenaua

2) paboTa CHIIBI

3) KOHBEKIIHS

4) maHOMETp

5) MuTUMETp

3anuimre B OTBET HU(PHI, PACIIONOKUB UX B MOPSIKE, COOTBETCTBYIOIIEM

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

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

BpEMEHHU t U1 4ETBIPEX TeI, IBHKYIIUXCA BAOIb ocu Ox.

Hcnone3ys pUCYHOK, BbIOEpUTE W3 TMPEIJIO0KEHHOTO TMEpPEUYHsS JBa BEPHBIX
YTBEPKACHUS. YKAKUTE UX HOMEDPA.

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

2) B Touke b HampaBieHHE CKOpPOCTH Tejia 2 A/ B/
M3MEHUIIOCH HA MIPOTHBOIIOI0XKHOE. P4

of /k he
3) Teno 2 nBUXKETCS PABHOYCKOPEHHO. /

4) Teno 3 IBMXKETCS PABHOMEPHO MPSIMOJIHMHEHHO.

5) B HauanbHbIii MOMEHT BpeMeHH Tena 2 u 4



HMCIIM OJUHAKOBBLIC KOOPAWHATEI.

S. Ha noxosmeecsa Tteno, Haxomdmeecs Ha TIVaAKOM TOPU30HTAJIbHOM
IUIOCKOCTH, B MOMEHT BpeMeHH t =0 HauMHaIoT 1eHCTBOBATh ABE TOPU3OHTAIbHBIC
cuibl (cM. puc.). Onpenenure, Kak MOCiae TOr0 U3MEHAIOTCS CO BPEMEHEM MO1YJIb
CKOpOCTH TeJla U MOJYJIb YCKOPEHHUs TeJa.

F,=1H F,=25H
<—— >

7. 7, PPPPIIPPIPPPP77, >

X

JIns KaXK10M BEIMYMHBI ONIPENEIINTE COOTBETCTBYIOIINN XapaKTep N3MECHEHUS:
1) yBenmuuuBaeTcs

2) yMEHBIIIaeTCsl

3) He U3MEHseTCs

3anumure B TaOMUIy BBIOpaHHBIE LUMPHI I KaXA0H (PU3NUECKON BEIUYHUHBI.
[{udpel B 0TBETE MOTYT MOBTOPSITHCS.

Moaynbs cKOpoCTH Monayne yckopeHus

6. Jlan rpaduk 3aBUCUMOCTH MPOEKIIMU CKOPOCTH Teia OT BpemeHu. Kakoi
y4acTOK rpapuka COOTBETCTBYET pABHOMEPHOMY JIBUKEHUIO Tesa?

OA
Ab
bEB
BI'

v, M/cA
40
30 A
20 ’ .

10 »

HowbhE

Of 1 2 3 4 5,64«



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

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

3) MOAYJIb PAaBHOICHCTBYIOIICH CHIIBI
4) naBieHue

8. Ha pucynke mnpejacraBieH rpaduk 3aBUCUMOCTH KOOPAMHATHI Tejla OT
BPEMEHU.

Y, CMA
20

-y

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

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

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

5. ma
A b B r

Mg ?
10.  CkoJbKO HEUTPOHOB COACPIKUT SAPO U30TOTA MarHus 12° lg

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

1 2 3 4 5 6 7 8
15 13 3 A -
b
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3.2 OueHo4YHBbIE CpeacTBa AJIsl TEKYLIEero KOHTPOJIs

Pa3nes 1. Mexanuka ¢ 3jieMeHTAMH TEOPUM OTHOCUTEJILHOCTH.

®opMa KOHTPOJIS: KOHTPOJIbHAS paboTa

Yc10BuA BHINOJTHEHUS 32 IaHUA:

MecTo BBITIOTHEHUS 3aaHUS : YUeOHbIl KAOuHem
MakcumManbHOE BpeMsl BBIIOIHEHUsI 3a1anust: 60 mun
TekcT 3aganus: 3a4aHUsT KOHTPOJIbHON pabOThI

KonTpoJsbHnasi pabora mo teme «MexaHuka»
Bapuanm 1
Yacts 1

A-1 JIBa aBTOMOOMJIS ABMXKYTCS TIO MPSIMOM TIOPOT€ B OJJHOM HAIIPaBJICHUU: OJMH CO CKOPOCTHIO
50 km/4, a aApyrou — co ckopocThio 70xkM/4. [Tpu 3TOM OHUI

1. Commxarorcal. Y gansrorcs
2. 3.He U3MEHSIOT PACCTOSIHUE APYT OT JIpyra 4.MOTryT CONMKATHCS, @ MOTYT YAAISATHCS

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

1. or5cmo7¢c 2.o0t13cmo5c 3.otlcmo3cd.or0mo lc

A-3 ABTOMOGHIIb, TPOTasCh C MecTa, JBIXKETCS ¢ yckopeHmeM 3 m/c?. Uepes 4 ¢ cKOpOCTb
aBTOMOOMIIA OyneT

11



1. 12wm/c 2.0,75 m/c 3. 48 m/c4. 6 m/c
A-4 KoopauHaTa Tena MEHSETCsl ¢ TEUEHHEM BPEMEHHM corjacHo ¢opmyne x=5-3t , rae Bce
BEIMYMHBI BbIpakeHbl B CH. UeMy paBHa KoOpAMHATa 3TOro Tejga yepe3 S5c Imocie Havaja
NBIKEeHUA?

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

A-5 Teno ymano ¢ HEKOTOPOW BBICOTHI M MIPH yJaape O 3eMIII0 uMmeno ckopoctb 40 m/c. Yemy
pPaBHO BpeMs MMaIcHUS?

1. 0.25¢  2.4c 3.40c 4. 400c

A-6 ABToMOOMIH Maccoit SO0KT, pa3roHssACH C MEeCTa PaBHOYCKOPEHHO, JOCTUT CKOpocTH 20M/C
3a 10c,. PaBHOnEliCTBYIOIIAst BCEX CHJI, IEUCTBYIOIIAasi HA aBTOMOOMIIb, paBHa

1. 05xH 2.1kH 3.2 kH 4.4 xH

A-7 Ilox neiictBuem cunbl 3H npyxkunHa yummHuiack Ha 4 cM. UeMy paBeH MOJyJb CHUJIbI, 11OJ1
JIEIICTBUEM KOTOPOH Y/UIMHEHUE 3TON IPY>KUHBI COCTaBUT 6¢cM?

1. 35H 2.4H 3.45H 45 H
Yacts 2
B-1 C nemoaBmxHOW JoAKHM Maccoil 50 kr Ha Oeper HpbITHYA Mainb4uk Maccoir 40 kr co
CKOPOCTBIO 1M/C, HampaBICHHOW TOpPU30HTAILHO. Kakyro CKOpocTh mpuoOpena Jioaka

OTHOCUTEJIbHO Oepera?

B-2 Bpycok maccoit M=300r coenuuén ¢ 6pyckom mMaccoit m=200r HUTbHIO, IEPEKUHYTOH depe3
6s10k. Uemy paBeH MOAYJb YCKOpeHHs Opycka maccoi 200r?

B-3 I'py3 maccoif 100r ceob6oaHo nmagaet ¢ BeicoThl 10M. OnpeaenuTe KHHETUYECKYIO SHEPTUI0
rpy3a Ha BBICOTE OM.

Bapuanm 2
Yacts 1

A-1 Ha pucynke 1 mpencrtaBieH rpapuk 3aBHCUMOCTH HYTH S OT BpEMEHM t.ONpeAeiuTe
MHTEpPBaJl BPEMEHHU, KOTJIa BEJIOCUTIEIUCT HE JIBUTAJICS .

1. Or0Omolc 2.0t12c mo 3c 3.01 3¢ o 5¢ 4.0t1 5c u naiee
A-2 CxopocTh MyJHM NpU BbUIETe M3 CTBoJa mucrojera paBHa 250 m/c./lnuna crBoma 0.1m.
Onpenenure NPUMEPHO YCKOPEHWE IyJIM BHYTPU CTBOJA, €CIM CYUTATh €€ JIBH)KEHUE
PaBHOYCKOPEHHBIM.

1. 312 xkm/c? 2. 114 km/c? 3.1248 xm/c? 4.100 xm/c?
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A-3 3aBUCHMOCTH IIyTH OT BpPEMEHH s NPSIMOJIMHEHHO JBHKYIIErocs Tela HMEET BHJ
S(t)=2t+3t?, rie Bce BenuuuHb BhIpakensl B CH. YckopeHue Tena paBHO

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

A-4 ABTOMOOMIIb IBHXKETCS 10 3aKPYTICHUIO JOPOTH pagrycoM 20M ¢ HEHTPOCTPEMUTEIbHBIM
yckoperueM 5 mM/c2. CKOpoCTh aBTOMOOWIISI paBHA

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

A-5 Kocmuuecknii kopabib JABHXKETCS BOKPYT 3eMIIH MO KPYroBoil opoute pagmycoM 2*107 .
Ero ckopocth paBHa

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

A-6 Teno nemxercss mo mnpsimoit. [lox nelictBueM mocrosiHHOW cuiabl SH wmMmmynbe Tena
yMeHbIIUJICS OT 25 Kr M/c 10 15 kr m/c. [{nst sToro notpe6oBanoch

1. 1c2c3cdc

A-7 CHOpTCMeH MOAHSI IITAHTY Maccoil 75 Kr Ha BBICOTY 2M. IOTEHIIMAJIbHAS OHCPIusi IITAHI'U
IIpu 5TOM U3MCHUJIACh HA

1. 1501x300Qx15001x37,51x
Yacts 2

B-1 Ha crosiBiieM Ha TOpH30HTaJIbHOM JIbTy canu Maccoit 200kr ¢ paz0era 3anmpbITHYIN YeJIOBEK
Maccoit 50 kr. CkopocTh canel mocie npeibkka crana 0.8 m/c. Kakoii Opl1a CKOPOCTh YeIoBeKa
JI0 KacaHUs C CaHSIMH.

B-2 I'py3 maccoit 100r cBobomno mamaer ¢ BeIcOTHI 10M ¢ . OmpenenuTe NMOTEHIHMAIBHYIO
HHEPTHUIO IPy3a B TOT MOMEHT BPEMEHH, KOT/1a €ro CKOPOCTh paBHa 8M/c.

B-3 Bpycok Maccoit M=300r coenunén ¢ rpy3zoM m=200r HUTbIO, IEPEKUHYTOH yepe3 OJIOK.
bpycok ckonb3uT 0€3 TpeHHsI 110 TOPU30HTAIBHON MOBEPXHOCTH. UeMy paBHa cujia HATSXKEHUS
HUTH?

Paszgea 2. MoaexkyasipHas pusuka. Tepmoaunamuka
dopMa KOHTPOJISI:KOHTPOJIbHAs padoTa

YciaoBus BbINOJHEHUSA 321aHUSA:

MecTo BbINOTHEHUS 3a]]aHus: Y4eOHbIH KaOUHET
MakcumanbHO€ BpeMsl BBITIOJIHEHUS 3aaanus: 60 MuH.
TekcT 3amanust: 3aaHUsT KOHTPOJIBLHOM pabOTHI

1 BapuaHT
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Al. «PaccTosiHEE MKy COCETHUMH YaCTHUIIAMU BEIIeCTBA MaJIO (OHU MPAKTHUYECKH
COIIPUKACAIOTCA)». ITO YTBEPHKJIEHUE COOTBETCTBYET MOJIEIH

1) ToJIbKO TBEPABIX T€J2) TOJBKO KUJIKOCTEH
3) TBEpABIX TN U KUIKOCTEH4) ra30B, KUJKOCTEH U TBEPABIX TEIl

A2. IIpu HEU3MEHHON KOHLEHTPALMU YaCTUI] UI€aIbHOIO I'a3a CPEAHss KUHETHYECKas SHEprus
TEIUIOBOTO JBMKEHUS €r0 MOJIEKYJI yBenndwiack B 3 pasza. [Ipu aToM nasiieHune rasa

1) ymenbmmioch B 3 pa3a2) yBeIU4mIIOCh B 3 pasa
3) yBenuumiiocs B 9 paz4) He U3BMEHWIOCH

A3. Yemy paBHa cpeliHsA KUHETUUYECKAsl DHEPT U XaOTUUECKOI0 IIOCTYNATEIbHOTO IBUKECHUS
MOJIEKYJI HJEAJIBHOTO Ta3a 1pu temueparype 27 °C?

1) 6,2 - 1021 JIx2) 4,1 - 102 JIx3) 2,8 - 102 [Txd) 0,6 - 102 JTx

A4. Kakoii u3 rpaukoB, n300pakeHHBIX Ha PUCYHKE, COOTBETCTBYET IPOIIECCY, IIPOBEICHHOMY
IIPY IIOCTOSIHHOM TeMIieparype rasa’?
p, klla

1) A2)B3)B4)T 2

0 1 2V, M

AS. IIpu ogHOM U TOM ke TEMIIEPATYPE HACBILIEHHBIN NIap B 3aKPBITOM COCYJE OTIIMYAETCS OT
HEHACBIIEHHOT'O 11apa B TAKOM XK€ COCYy/ie

1) naBneHnemM2) CKOPOCThIO ABMKEHUS MOJIEKYI
3) cpenHeil sHEprue XaoTHUECKOro ABMKEHHI4) OTCYTCTBUEM NPUMECH TTOCTOPOHHUX T'a30B

B1l. Ha pucynke nokasaH rpaguk u3MeHEHUs AaBJICHUS UACATBLHOTO ra3a Ipy ero pacuImpeHuu.

4
p, 10°I1a , Kakoe KoIM4ecTBO ra3000pa3HOro BemecTsa (B MOJISAX)
60 : COJIEPKUTCS B 3TOM COCYJI€, €CIIN TemInepaTypa rasa passa 300 K?

OTBeT OKPYTIAUTE JI0 IEJOTO YHCTIA.
40

20

SR SR S
0 02 04 06V, M

B2. B cocyne Hem3MeHHOro 00beMa HaXOoM1ach IPU KOMHATHOW TeMIEpaType CMeCh JIBYX
UJEAIBHBIX Ta30B, 10 2 MOJIb Kax10r0. [[0710BHHY COAEpKUMOTO cOCYy/1a BBIITYCTHIIU, a 3aTEM
n00aBUIIM B COCY[T 2 MOJIb IepBoro ra3za. Kak n3MeHUIuCh B pe3yibTaTe NapliuaibHble JaBICHUS
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ra3oB U UX CyMMAapHOE JABJICHHUE, €CIIU TEMIIEpaTypa ra3oB B COCYy/I€ NOAIEPKUBATACh
noctosiHHOM? K Kak10i MO3UIIUHU TIEPBOTO CTOIOIA TO0SPUTE HYKHYIO ITO3UIIUI0 BTOPOTO.

duznueckre BEINYNHBI

A) nmapruanbHO€E JaBlieHHue epBOro ra3a
b) napuunansHOe AaBiieHnEe BTOPOTo rasa
B) naBnenue raza B cocyne

Nx n3meHenue
1) yBeIM4MIIOCH2) YMEHBIINUIOCH3) HE U3MEHIIOCH

C1. TTopmrens momtaaso 10 cM? MokeT 6e3 TpeHHs MepeMelaThesl B BEPTUKAIBHOM
UIMHIPUYECKOM CcOoCyle, 00ecreurBas Mpu 3TOM ero repMeTudHocTs. Cocy ¢ mopuiHem, 3a-
MIOJTHEHHBIN Ta30M, TIOKOUTCS Ha TIOJY HEMOBKHOTO TU(Ta mpu atMocheproM aasiienuun 100
k[la, mpu 3TOM paccTosiHUE OT HUXKHETO Kpasi MopIiHs A0 aHa cocyna 20 cm. Korna mudt noener
BBEPX C YCKOPEHHEM PaBHBIM 4 M/c?, TIOpIIeHs cMecTHTCs Ha 2,5 cM. KakoBa Macca mopiuHs,
€CIIM U3MCHEHHUE TeMIIEPaTyPbl MOYKHO HE YYUTHIBATH?

2 BapuaHT

Al. «PaccTosiHrEe MEXly COCETHUMH YaCTUIIaMU BEILIECTBA B CPETHEM BO MHOTO Pa3 MPEBBIIIAET
pa3Mepbl CaMUX YacTUL». DTO YTBEPKICHHE COOTBETCTBYET

1) TONBKO MOJENIN CTPOEHUS ra30B

2) TOJIBKO MOJIENH CTPOEHUS KHUAKOCTEN

3) MozenH CTPOEHUS T'a30B U KUAKOCTEH

4) Mozienu CTPOEHHUS Fa30B, JKUJKOCTEH U TBEPIBIX TEJ

A2. ITpy HEeM3MEHHOM KOHUEHTPAUU MOJIEKYJ UACAIBHOTO ra3a CpeaHsisi KHHETHYeCcKas
SHEPTHUsl TETUIOBOTO JABUKEHUS €ro MOJICKYJ M3MeHuIach B 4 pasza. Kak usmeHusiaoch npu 3Tom
naBJIeHHe ra3a’?

1) B 16 pa32) B 2 pa3a3) B 4 paza4) He usmenunoco

A3. [Ipu kakoil TemriepaType CpeIHssl KHHETHYECKas SJHEPTUsl MOCTYNATEIbHOTO IBUKEHUS
MoKy Ta3a paBHa 6,21 - 10721 JIx?

1) 27 °C2) 45 °C3) 300 °C4) 573 °C

A4. Ha pucyHnke noka3anbl rpauKy 4eThIpeX MPOLECCOB U3MEHEHUS COCTOSIHUS HJ1€aTbHOTO
rasa. I30XOpHBIM HarpeBaHUEM SIBIIIETCA IPOLIECC

15



\ch

0 v

1) A2) B3) C4) D

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

1) KOHIEHTpauel MOJIEKYI

2) cpeiHEeN CKOPOCThIO Xa0OTUUECKOT'O ABHXKEHUS MOJIEKYII
3) cpenHeil sHepruei XaoTHYECKOro ABHKEHHUS

4) oTCYTCTBUEM NPUMECU TIOCTOPOHHUX I'a30B

B1. JIra cocyna, Hanonnennsle Bo3ayxom nof nasinenuem 800 kIla u 600 klla, umerotr 00bemMbl
3 mu 5 1 cooTBeTcTBeHHO. COCY/BI COEUHSIOT TPYOKOH, 00bEMOM KOTOPOH MOKHO MPEHEOpEUbh
[0 CPaBHEHUIO C 00beMaMu cocyoB. Haiinute ycraHoBuBIIIEECsS B COCYIaX JIaBICHHE.
TemmepaTtypa IOCTOsIHHA.

B2. YcranoBuTe COOTBETCTBUE MEX 1Y Ha3BaHUEM (DPU3UUECKOM BETMYUHBI U (HOPMYJIIOH, 11O
KOTOPOI €€ MOKHO OIPE/IEIIUTb.

Ha3zBanue

A) xonudecTBo BemecTBab) Macca MoJieKyIbIB) 4MCIIO MOJIEKYIT
®dopmyna

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

C1. Iopmens mnomaapio 10 cM? Maccoif 5 KT MokeT 0e3 TPEHHUS IEPEMEILATHCS B
BEPTUKAIIBHOM LUJIUHIPUUECKOM COCYie, 0OecTieunBasi Ipyu 3TOM €ro repMeTHdHocTh. Cocyn ¢
MOPIITHEM, 3alOJTHEHHBII ra30M, MOKOUTCS Ha MOy HEMOABIKHOTO JTU(Ta TPH aTMOCHEPHOM
nasienuu 100 klla, mpu 3TOM paccTOsSIHHE OT HM>KHETO Kpasi MOPIIHS 10 AHa cocyaa 20 cm.
Kakum cranet 310 paccTosiHHe, KOra JIU(T moeneT BHU3 ¢ YCKOPEHUEM PaBHBIM 3 M/c??
HSMeHeHl/Ie TeMnepaTprI ra3a HE y'-II/ITI)IBaTI).

Pa3znen 3. OCHOBBI 3JIEKTPOAUHAMHUKH

@dopMa KOHTPOJISA: KOHTPOJIbHAs paboTa

YciaoBus BbINOJHEHUS 32IaHUS:

MecTo BBINOIHEHUS 3a]aHus: Y4eOHbIH KaOUHET
16



MakcumaibHOE BpeMsl BBITTOJIHEHUS 3aaHus: 45 MUH.
TexcT 3aganus: 3a1aHUSL KOHTPOJIBHON pabOThI

1 BapuaHT

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

1) BipaBo2) BiieBo3) Kk HaM4) OT HAC

A2. 3apspKkeHHas yacTULA JIBUXKETCS B MATHUTHOM I10J1€ O CKOPOCTHhIO V. (CM. PUCYHOK,
TOYKAMM YKa3aHO HalpaBJCHUE JUHUI MarHUTHOW MHAYKLUHU K yUTaTemo.) B kakom
HaIpPaBJICHUHU OTKIOHUTCS 4acTuua’?

e L4 e ®
1) BipaBo
2) BIEBO ° ° ® ®
3) k Ham %)
4) ot Hac ® ® op. @

A3. [IpoBOJHUK HAXOQUTCA B OAHOPOJHOM MarHMTHOM noJje ¢ uaaykuuen 1 Tn. [{nuna
npoBoauKa 0,1 M. Kakoii Tok Hao mpomycTUTh 1Mo MPOBOJAHUKY, YTOOBI OH BBHITAJIKUBAJICS U3
3TOrO 1oJIA ¢ cwioit 2,5 H? Yromn Mexny NpoBOJHUKOM C TOKOM ¥ BEKTOPOM MAarHUTHOM
MHAYKIMU paBeH 30°.

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

A4. Korpaa sxopem 3aMBIKaIOT MOJIIOCa IyT000pa3HOro MarHuTa, CTpelika ralbBaHOMETpa
otkjonsercs. (Cm. pucynok.) [louemy 3T0 mpoucxoaut?

e

1) MarHuTHOE 1OJIE MOPOXKIAET IIEKTPUUECKUN TOK

2) npu 3aMbIKaHUU TIOJIFOCOB MATHUTA MEHAETCSI MHAYKIIUS MarHUTHOTO MOJIsl, YTO TPUBOAUT K
BO3HUKHOBEHHIO MHAYKIITMOHHOTO TOKA

3) Koraa sSIKopeM 3aMbIKalOT MOJIF0Ca MATHUTA, MArHUTHOE T10JI€ YCUITUBAETCS U IEUCTBYET C
OoJIbIIIeH CUJION Ha CTPEJIKY TalbBaHOMETPA

4) 1lenb 3aMbIKAETCS, U TEYET TOK
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AS. B onHOpoaHOE MarHuTHoOE noJje ¢ uHaykuueit 7 Ti B BakyyMe Bi€TaeT NbUIMHKA, HECyIas
3apsin 0,1 Kit, co ckopoctrio 800 m/c u mox yriom 30° Kk HaMpaBICHUIO JIMHUHA MarHUTHOU
uHayKIuy. Onpeaenure Cuily, ASHCTBYIONTYIO Ha MBUTMHKY CO CTOPOHBI MArHUTHOTO TIOJIA.

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

B1l. Karymka quamerpom 20 cM, umeroniast 50 BUTKOB, HAXOAUTCS B IEPEMEHHOM MarHUTHOM
nosie. Haliiure ckopocTh MU3BMEHEHHS MHIYKIMH T10JIs1 B TOT MOMEHT, Korja DJIC unaykuuu,
B030yX1aemas B oOMoTke, paBHa 100 B.

C1l. YkpemieHHYIO Ha KOHIIE KOPOMBICTIAa BECOB HEOOMbIIYI0 Karymky K, nMeromnryro 200
BUTKOB, IOMECTHJIU B 3a30p MEX Ay nomocamu Maraura. (Cm. pucyHok.) ITnomans
TIOTIEPEYHOro ceueHns Katymku S = 1 cm?, amuHa mieda OA4 xopowmsicia | = 30 cv. B
OTCYTCTBHUE TOKa BEChl ypaBHOBeILIEHBI. Eciu yepe3 KaTyIiKy NpoImyCTUTh TOK, TO JJIs
BOCCTAHOBJIEHMSI pAaBHOBECHS PUJETCSI U3MEHUTD I'Py3 Ha yaiie BecoB Ha Am = 60 mr. Haiigure
MHYKIMI0 MAarHUTHOTO NOJIS TIPH CUJIEe TOKA B KaTyuike | =22 MA.

N Vi
A

0
ESi

2 BapuaHT

Al. Kyna HanpaBieHa cuia, IeicTByIOIIas Ha MPOBOAHUK C TOKOM B MarHUTHOM Tione? (CwM.
PHUCYHOK.) B

1) BrpaBo2) BrneBo3) k Ham4) OT HaC

VV¢V

I'y
A2. B 0lHOpOIHOE MarHUTHOE TOJI€ BJIETAIOT MPOTOH U HENTpalibHas MoJieKyna. bynyt nu
HCKPUBJISITHCS TPAEKTOPUU YACTUL?

1) TpaeKTOpUM YACTHUI] UCKPUBIIATHCS HE OYAYT

2) mpoToHa — OyJIeT, HEUTPATBLHOU MOJIEKYJIBI — HET

3) HeHTpaIbHOI MOJIEKYJIbI — OYZAET, MPOTOHAa — HET

4) TpaeKTOpUH YacTUI] Oy1yT UCKPUBIIATHCS, HO B pa3HbIe CTOPOHBI

A3. [IpoBogHuk uMHOM 1,5 MC TOKOM 8 A NEpneHIuKYISpEeH BEKTOPY UHAYKLIUU OJJTHOPOJIHOIO
MarHUTHOTO T0JIs, MOAYJh KoToporo paseH 0,4 Tn. Haiinure paboty cuin Amiiepa, KoTopas
ObLIa coBepIIEHA MTPU NepeMeIeHIH TPOBoIHMKA Ha 0,25 M 10 HaNpaBIEHUIO ICHCTBHS CHIIBI.

1) 1,2 Jix2) 03) 12 JTxd) 120 Tx
18



A4. [Tpu KakoM HaIpaBICHUH ABMKEHHSI KOHTYPa B MAarHUTHOM TI0JI€ B TIOCIIETHEM OyIeT
WHIYKIUOHHBIA TOK? (CM. pUCYHOK.)

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

3) pu IBMKEHUH B HAMIPABJIICHUU OT HAC
+ + + +

4) npu IBUXKEHUU K HAM
+ + + +
A r

AS. ITsutnHKa ¢ 3apsiioM 2 Ki BieTaeT B Bakyyme B OTHOPOJIHOE Tt P F
+

MArHATHOE OJIE CO CKOpOCThI0 500 M/c nepnenukyspuo s+ + + + +
MarHMTHON MHIYKIMHU. BennyrHa MarHUTHON MHAYKIMU MarHuTHoro nois 6 Tiu. Onpenenure
CHUILY, IEHCTBYIOIIYIO Ha IBIJIMHKY CO CTOPOHBI MArHUTHOI'O IOJIS.

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

B1. Kycok nmpoBoaa JIMHOM 2 M CKJIa/IbIBAIOT ABOE U €r0 KOHIIbI 3aMbIKAIOT. 3aTE€M IPOBOJL
pacTIruBaloT B KBaIpaT TaK, YTO MJIOCKOCTh KBaJpaTa NepreHIUKYIsIpHa BEKTOPY UHIYKIIHH
MarHuTHOTO Tonst 3emu B3 = 2 - 10° Ti. Kakoe KOMMYECTBO 2/IeKTPUUECTBA IPOIIET yepes
KOHTYp, €CJIH €ro conpoTtusieHue 1 Om?

C1. B ueHTpe JIMHHOTO COJICHOUA, Ha KKIBIH METpP JUIMHBI KOTOPOTO MIPUXOAUTCS N BUTKOB,
HAXOJWTCS KaTyIika, cocTosmas u3 N BUTKOB mornepeqHoro ceueHnus S. (CM. pHCYHOK.)
Karymika ykperieHa Ha OJJHOM KOHIIE KOPOMBICJIa BECOB, KOTOPHIE B OTCYTCTBHE TOKA
HaXOJATCs B paBHOBecuH. Koria gepes cuctemMy mpoIycKaroT TOK, TO Il YPaBHOBEIIIN BAHHS
BECOB Ha MPaBOE IMJIEU0 KOPOMBICIIA JOOABISIOT Tpy3 Maccoit M. [[nuHa mpaBoro mieda
kopowmbicia |. OnpenenuTe CHTy TOKa B CUCTEME, €CITH KaTYIIKa U COJICHOM]] COCTHHEHBI
MOCIe0BaTEIbHO.

0
§
¢
COTOOOOOOO00000000

Pa3nen 4. Kosie0aHusi M BOJIHBI

®opmMa KOHTPOJISI: KOHTPOJIbHasA padoTa
YciaoBus BbINOJTHEHNS 3aaHUA:

MecTo BBINOTHEHUS 3a]aHus: Y4eOHbIH KaOUHET
MakcumanbHOE BpeMsI BBITIOJTHEHUS 3a0aHus:45SMUH.
TekcT 3aanus: 3aJ1aHusl KOHTPOJILHOM pabOThI

1 BapuanT.
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1. Hanmmurte ypaBHEHHE TapMOHUYECKUX KoneOanuii, ecinu yactota paBHa 0,5 ', a ammmnTyna
konebanuit 80 cMm.

2.Yckopenne cBoOoaHoro nmajaenus Ha Jlyne 1,6 Mm/c? . Kakoil JUTHHBI JTOJKEH OBITH
MaTeMaTHYECKU MasgTHUK, YTOOBI IEpHOJ ero Kosiebanuii Obu1 paBeH 4,9 c?

3. Paccrosinne mexay Ommxaimmmu rpedHsMu BoaH 10M. KakoBa yactoTa y1apoB BOJIH O
KOPITyC, €CII CKOPOCTh BOJIH 3 M/C ?

4. HaiiTu mepuoa 1 4acToTy KoyieOaHUil B KOHTYpE, €CII EMKOCTh KOHJIEHCATOPa COCTABIISIET
7,47x10° ®, a MHIYKTUBHOCTH Kartymku 10, 41 x 10 “4Tn.

5. Ilouemy B METPO paONPUEMHUK YMOJIKAECT?

2 BapuaHT

1. Jano ypaBHEeHHE rapMOHHYEcKoro koyiebanus: X = 0,4 cosSnt . Onpenenure aMIiuTyay u
nepuoJi KoneOaHuii.

2. llpyxuHa o AeHCTBUEM MPUKPEIIJICHHOTO TPy3a Maccoil 5 Kr coBepimiia 45 koebaHui 3a
MUHYTY. HaliTH 5k€CTKOCTb NPYKHUHBI.

3. Onpenenurte CKOPOCTh 3ByKa B BOJIE, €CIIM U3BECTHO, YTO UCTOYHUK KOJIEOIeTCs C IEPUOAOM
0,002 ¢, u ipu 3TOM U3ITy4aeTcs BOJIHA C JVIMHOHU 2,9 M.

4.0OnpenenuTe HHAYKTUBHOCTD KaTYIIKH KOJIEOATETbHOTO KOHTYpA, €CIIU €eMKOCTh
KOHJIeHcaTopa cocTtasisieT 5 MkD, a mepuon kosnebdanuii 0,001 c?

5. Ilpu kakoM IBUKEHUH — YCKOPEHHOM MU PABHOMEPHOM - SJIEKTPUYECKH 3aps] MOXKET
U3JIy4aTh JIEKTPOMArHUTHYIO BOJIHY?

Pazgea 5. Onruka

dopMa KOHTPOJISI: TECT

YciaoBus BbINIOJHEHHUS 321aHUSA:

MecTo BbINOIHEHUS 3a/1aHus: yUeOHbIN KaOMHET
MakcumalibHOE BpeMsl BBIITOJIHEHUS 3aaHus: 45 MUH.
TekcT 3a1aHus: MPaKTUYECKOTO 3aHATUS

1 BapuaHT

Al. JIyd cBeTa majiaeT Ha IJIOCKOE 3€PKai0. YTOJI OTPaKEHUsI paBeH 24°. YToa Mexay
MaJar0IIUM JYIOM U 3epKajioM

1) 12°2) 102°3) 24°4) 66°

A2. Eciiui paccTostHUE OT IIJIOCKOTO 3epKalia 7o npeameTa paBHO 10 cM, TO pacCTOSIHUE OT 3TOTO
mpeaMeTa JI0 ero U300pakeHus B 3epKajie paBHO

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

A3. Ecnu npeaMer HaXOAUTCS OT COOMpArOIEi IMH3bI Ha PACCTOSIHUU, PAaBHOM JIBOWHOMY
(OKYyCHOMY PacCcTOSHUIO, TO €ro N300pakeHue OyaeT
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1) nelicTBUTENbHBIM, IEPEBEPHYTHIM U YBEIUUYEHHBIM

2) NeCTBUTEIbHBIM, IPSIMBIM U YBETTMYEHHBIM

3) MHUMBIM, TIEPEBEPHYTHIM U YMCHBIICHHBIM

4) neiicTBUTENbHBIM, IEPEBEPHYTHIM, PABHBIM 10 Pa3Mepy MpPeaMETY

A4. Kakoe onTrueckoe siBJieHHE 00BACHSET paay>KHYIO OKPACKY KPbUIHEB CTPEKO3bI?

1) Aucnepcus2) Judpakuusald) Uarepdepennms4) [lonspuzanms

AS. B 0CHOBY CHEIIMAIEHON TE€OPHH OTHOCUTEIIBHOCTH OBLTH TIOJIOKEHBI

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

2) 3KCIEPUMEHTHI IO U3MEPEHUI0 CKOPOCTH CBETA B BOJIE

3) npencTaBieHUs O TOM, YTO CBET SIBJSIETCS KOJIeOaHUEM HEBUIUMOTo 3¢dupa

4) runote3sl 0 B3aMMOCBSA3H MAcChl U SHEPIUHU, SHEPTUH U UMITYJIbCA

B1. K norosiky koMHaThl BEICOTON 4 M IIPUKpPEIIEHA JIIOMUHECLIEHTHAs JlaMIia AnuHou 2 M. Ha
BBICOTE 2 M OT 10JIa TapajuIeIbHO MY PAcIoJI0KEH KPYIJIbIi HENPO3payHblid UCK AUAMETPOM 2
M. LleHTp J1aMIIbl ¥ LEHTP JUCKA JIEXkKaT Ha ONHOM BepTukanu. Halinute makcumaibHoe
paccTosiHiEe MEXly KpalHUMHU TOUYKAMHU MOJIYTEHU Ha TOJTy.

B2. PaccTtosiHMe OT peaMeTa 10 dKpaHa, TJie MojlydaeTcs YeTKoe n300paxeHue npeamera, 4 M.
N3o06paxenus B 3 paza Oosblie camoro npeamera. Haliqute pokycHoe paccTosiHUE JIMH3BI.

C1. B gao Bomoéma rimyOuHoi 2 M BOMTA cBasi, Ha 50 cM BeICTyMaromIas U3 Bojel. Haitiure
JUIMHY TEHU CBaM Ha JTHE BOAOEMa, €CIIM yroJ najieHus jgyden 30°, mokaszareib NpeIoMIICHUS
BoAnl 1,33.

2 BapuaHT

Al. JIyu cBeTa najaeT Ha IJIOCKOE 3€pKajo. YToJl OTpakeHUsl paBeH 12°. Yrou Mexny
Ha/IAl0LIMM JIy4OM U 3€pKaJIoM

1) 12°2) 88°3) 24°4) 78°

A2. N300pakeHreM UCTOUYHUKA CBEeTa S B 3epKaie M sIBIIE€TCS TOUKa
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1)1 2)2 3)3 4)4

o

N
=6 °1
S

A3. Ecin mpeMeT HaXOAUTCS OT COOMPAIOLIEH JIMH3BI Ha PACCTOSIHUU OOJIbIIE BOHHOTO
(OKYCHOTO pacCTOSIHUSL, TO €ro n300paxeHue Oyaer

3F 2F F F 2F 3F

1) neficTBUTEIbHBIM, IEPEBEPHYTHIM U YBEIMUEHHBIM
2) neCTBUTEIBHBIM, IPSIMBIM U YBEITMYEHHBIM

3) MHUMBIM, IEPEBEPHYTHIM U YMEHBILIEHHBIM

4) nefiCTBUTENbHBIM, IEPEBEPHYTHIM U YMEHBIICHHBIM

A4. B xakoil IBET OKpallleHa BEPXHss Jyra pagyru?

1) ®uonerosriit2) Cunniil) Kpacusiii4) OpaHxeBblit

AS. JIns kakux QU3n4ecKux sBJIeHUI ObUT cOPMYINPOBAH MPUHIUI OTHOCUTEIBHOCTH
INanunes?

1) Tonbko 11 MEXaHUYECKUX SIBJICHUN

2) s MeXaHUYEeCKUX U TEIIOBBIX

3) Jlns MEXaHUYECKUX, TEIUIOBBIX U 3JIEKTPOMArHUTHBIX SBJICHUI
4) Jlnst mroOBIX (PU3UYECKUX SIBICHUHN

B1. K norosiky koMHaThl BEICOTON 4 M IPUKPETIIEHO CBETALIEECS TAaHHO — JIaMIIa B BUE
KBaJipaTa co CTOpoHoM 2 M. Ha BeicOoTe 2 M OT 1moj1a mapajuiesIbHO €My PacIioiOkKEH HETPO-
3pa4yHbIil KBaJgpaT co cTOpoHOU 2 M. LleHTp nmaHHO M LEHTp KBajapaTa JeKaT Ha OJHOU
BepTuKaIn. HaliiuTe CyMMapHY!O IUTOIIA1b TEHH U MTOJIYTEHU Ha MOITY.
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B2. C nomMomipio cobuparotieii JTuH3bI MOJIYICHO YBEIMYCHHOE B 5 pa3 U300paKeHUE MpeaMeTa.
Paccrostnue ot npeamera 1o skpana 3 M. OnpeneanuTe ONTHYECKYI0 CUILY JIMH3BI.

C1. Ha guo Bogoéma, HaIOJIHEHHOIO BOAOM 10 BBICOTHI 10 ¢M, MOMEIIEH TOUECUHBIH HCTOYHHUK
cBeTa. Ha moBepXHOCTH BOJIbI IIABAET KPyTJlasi HENpO3payHask IUIACTUHKA TAKUM 00pa3oM, YTO
€€ LEeHTP HAXOAUTCS HaJ UCTOYHUKOM cBeTa. Kakoil HauMeHbIINHI painyC 10KHA UMETh
IUTACTHHKA, YTOOBI HU OJJMH Jy4 HE MOT BBIMTH U3 BOJbI? AOCOIOTHBIN OKA3aTellb
npesomiieHus Boasl 1,33.

Paznen 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
dopmMa KOHTPOJISA: TECT

YciaoBus BbINOJHEHHS 3aJaHNA.

MecTo BBITIOTHEHUS 3aaHus: Y4eOHbINH KaOMHET
MakcumanbHOE BpeMsl BBITIOJIHECHUS 3aaHusl: 45 MUH.

Tect mo Teme «CnenuajbHasi TEOPUA OTHOCUTEIHLHOCTHY
Bapwuanr 1.
Buumanue: V — ckopocmo men (vacmuy,)

1. KTo u3 HIKE yKa3aHHBIX YYEHBIX SBJISICTCS CO3aTeNIeM CIICIHAILHON TEOpUHr
otHocutensHocTH (CTO)?

a) Apnollensuac6) Anp0epT MaiikenscoH

¢) Ans6ept DitHmurTelin 1) xeiimc Makcsenn

2. B xakux eIMHULIaX U3MEepsETCs SHEPTHs nokos Tena (dactuisl) B CU?
a) Jlx 6) JIx/xr c) JIx/mM3n) kr M /c

3. Ykaxute popmyny DiHIITEHA:

iy
a) E=mo v?6) E =cm?) E= 7 1) E = mc?

4. Kakast u3 yacTHIl HE UMEET MacChl IIOKOs?
a) 2JIEKTPOH 0) POTOH C) HEUTPOH 1) TPOTOH

5. Teno (kocMuueckuit Kopadib) ABIXKETCs co ckopocThio 0,95 c. I[Ipu aToM ero nmpoaoabHbIE
pasMepsl. ...
a) YBEJIMYUBAIOTCS 0) YMEHBIIAIOTCS C) HE U3MEHSIOTCS

6. KocMuueckuit kopabinb 1Buxercs co ckopoctsio 0,87 c. IIpu aTom ero macca, macca
KOCMOHABTOB, Macca IMPOyKTOB MMUTAHUS yBEIMYHBaeTCs B 2 pa3a. Kak m3mMeHHTCS Bpemst
UCIIOJIb30BAaHUS 3aMaca MUTaHUs JUIsl KOCMOHABTOB?

a) yBeIMUYHUTCS B 2 pa3a 0) yMEHbLIUTCS B 2 pa3a

C) HE U3MEHHUTCH 1) YBEIMUUTCS B +Z pa3a

7. Ilpn HarpeBaHuM TeJl UX Macca. ..
a) yBeIMYUBAETCS 0) YMEHBIIAETCS C) HE U3MEHSETCS
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8. Hacrtuia, ucmyIieHHast U3 KOCMUYECKOro Kopadis, IBUKETCSA CO CKOPOCTHIO V1.
OTHOCUTENBHO KOpabisa. CKOpocTh KOCMHYECKOT0 Kopabis v. UeMy paBHa CKOPOCTb YaCTHIIBI V2

OTHOCHUTEJIBHO 3eMIn? V 1 V1 OJIN3KHU K CKOpPOCTH CBETA.
V, 4V V, 4V
K5

v
a)VZ:V1+V6)V2:"53+V'C)V2:1+?;[)V2:1 o

9. Cxonbko BpemeHH cBeT uaet ot 3emu 10 [lnyrona? Paccrosiuue ot 3emnu ao [lnyrona 5,9
wiIpa. KM. OTBET OKPYTIIUTE JI0 HENTbIX
a) 20 ¢ 6) 2000 c ¢) 2*10% ¢ 1) 2*10° ¢

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

11. Temy Kakoif Macchl COOTBETCTBYET dHeprus mokos 9* 101 Tx?
a)lr6)10rc) 100 n) 1 kr

12. * Bo cKONBKO pa3 yYBEJIMYMUBAETCS Macca YaCTHUIIbI IPU JBUKEHUH cO CKOpocThio 0,99 c?
[MonckassiBaro: 0,992 = 0,98, ¥2=0,14. OtBer OKPYTJIUTE JIO TECATHIX

a) 1,46) 1,7¢)2,3 1) 7,1 ¢) 71

13* C kako#t CKOPOCTBIO JIOJDKHA JIETETh PaKeTa, YTOOBbI BpeMs B HEH 3aMe IsIOCh B 3 pasza?
a) 2,77*108 m/c 6) 2,8*10% m/c ¢) 2,83*108 m/cm) 2,89*108 m/c €) 2,96*108 m/c

Bapuanr 2.
Buumanue: V — ckopocme men (wacmuy)

1.B KakoOM roany 61)1)'[8. COo31aHa cricruaJIbHas TCOPUs OTHOCI/ITCHLHOCTI/I?
a) 1875 6) 1905 ¢) 1955 1) 1975

2. B kakux equHUIIAX U3MEPSICETCS] UMITYJIbC Tena (4acTUIIbI)?
a) Jlx/m 6) JIxk / Kr ¢) kr M/ ¢ 1) KT M / ¢?

3. Ykaxurte GpopMyiry peIITUBUCTCKON MAaCCHI:
03

a)mzﬁ@m:moﬂc)m:\ﬁ_—?n)m:moﬁ

4. Yemy paBHa CKOPOCTb CBETa B BaKkyyme?
a) 300 000 m/c 6) 300 000 km/4 ¢) 300 000 km/c 1) 3*108 km/c

5. Teno uau 4acTHIla IBMKETCS CO CKOPOCThIO, OJIM3KO# K ckopocTH cBeTa. [Ipu aTom ee macca
OTHOCHUTEIIEHO HETIOABIKHOTO HAOII0qaTens. . .
a) yBeIMYMBAETCS 0) YMEHBIIIAETCS C) HE U3MEHSETCS

6. Kocmuaeckuit kopabib ABHMKETCSE O CKOPOCThIO 0,5 ¢ oTHOCUTENbHO 3emutn. M3
KOCMHUYECKOT0 KOpabJisl HCITYyCKaeTCsl CBETOBOM CUTHAJ B HAMPABICHUH JIBH)KEHUST KOPaOIIs.
Yemy paBHa CKOPOCTH CBETOBOTO CHUTHAJIA OTHOCUTEILHO 3eMiin?

a)0,5c6)cc)l,5¢cm)c &5
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7. B xocmudeckom Kopabiie, IBIKYIIEMCS CO CKOPOCTBIO, OJTU3KOM K CKOPOCTH CBETA BPEMH. ..
a) uaet opicTpee 0) UAET MeJICHHEee
¢) Ha 3emJie 1 KOCMHYECKOM Kopalbiie BpeMs €T OJIMHAKOBO.

8. Eciu anieMeHTapHas 4acTUIA ABMXKETCS CO CKOPOCTBIO CBETA, TO ...
a) Macca IOKOsI YaCTHIIbl paBHA HYJIIO

0) yactuiia 06JaaeT ISKTPUUCCKUM 3aPsI0OM

C) Ha YaCTHUIy IEHCTBYET IPABUTAIMOHHOE TIOJIe 3eMITH

J) YaCTHIIA HE MOXKET PacIagaThCsl Ha COCTABHBIC YaCTH

9. CKOJIbKO BpEMEHHM CBET UJIET OT 3eMin 10 Mepkypusa? Paccrosinue ot 3emiu 10 Mepkypus
58 MJTH KM.
a) 0,02 ¢ 6) 100 ¢ ¢) 200 ¢ 1) 1000 ¢

10. Anuna nokosimerocs ctepxusa 10 M. Yemy Oyzaer paBHa ero JUIMHA MPH JBUKEHUHU CO
ckopoctbio 0,6 ¢?
a)6M0)8mc)10mua) 16 m

11. HaiinuTte 3HEpruio nokos 3JeKTPOHa.
a) 8,1*¥107™ JTx 6) 8,1*107 Tk ¢) 2,7%107° JIx 1) 2,7*%1022 JIx

12* C xocMHUYECKOTO KOpaldis, yaalstoerocs oT 3emin co ckopoctbio 0,75 ¢, ctapTyeT pakera
B HaIIpaBJIEHUU JIBIKEHUS Kopadist. CkopocTh pakeTsl oTHOcUTENbHO 3emiu 0,96 c. Kakosa
CKOPOCTh pPaKeThl OTHOCUTEIHHO KOpabs?

a)0,75¢6)cc)0,8cm)0,85¢ce)0,96¢

13* Pakera nBuxkercs co ckopocTbio 0,968 ¢. Bo CkobKO pa3 oTIMyaeTcst BpeMsi, U3MEPEHHOE B
pakeTe, OT BpeMeHH, H3MEPEHHOT0 TI0 HEMOIBH)KHBIM Yacam?
a) 5pa3 0) 4 pazac) 3 pa3a n) 2 pazae) 1,5 paza

Pazgean 7. KBanToBasi pusuka

dopma KOHTPOJISI: KOHTPOJIbHasi padoTa

YcioBusi BBINOJTHEHHUS 3a1aHUSI:

MecTo BBIOTHEHUS 3ajaHus: YIeOHbINH KaOUHET

MakcuManbHOE BpeMsl BBITIOJTHEHUS 3aaHus: 45 MUH.

TekcT 3amanust: TEKCT KOHTPOJIBHON paboThI

1 BapuanT

1. Karox poTosnemMenTa 00aydaeTcs CBETOM ¢ JUIMHOM BOIHEL A = 3,5 x 1077 m. Kakas sHeprus
nepenana GOTOIEKTPOHAM, €CIIU B 1enHu (oTodneMenTa mpotek 3apsag Q = 2 x 10712 Ku?
[Tocrosinnas [nanka h = 6,62 x 10734][kec, Benmnunna 3apsa snextpona |e| = 1,6 x 107" Kur,
ckopocTh ceera ¢ =3 x 108 m/c.

2. Kakoit MmakcuManbHbIi 3apsn Q MokeT ObITh HAaKOTUIEH Ha KOHAECHCATOpe eMKOCThIo Co = 2 X
107! ®, oxHa U3 OOKIAMOK KOTOPOro OOJIy4aeTcss CBETOM C [UIMHOM BOJHBI A = 5 X 1077 m?
PaGota BeIxoma »nektpoHa coctaBusger A = 3 x 1071 JIxk, nocrosunas Ilnanka h = 6,62 x
10734]Iskec, Benmunna 3apsna saexrpona || = 1,6 x 1071 Kui, ckopocts cBeta ¢ =3 % 108 m/c.

3. Ha merammmyeckyro TUIACTHHKY CKBO3b CETKY, MapajuIeIbHYIO IIACTUHKE, MalaeT CBET C
JnuHOM BOJHBI A = 0,4 mMkM. DOTOTOK MpeKpamaeTcs NpH 3aJep>KUBAIOIIEH pa3HOCTH
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MOTEHIMANIOB Mexay miacTuHkod u cetkod U = 0,95 B. OnpenenuTh KpacHYH TpPaHUILY
orosdhdexTa (MaKCUMATBHYIO IIMHY BOJIHBI Amax). [locTosinas [Tnanka h = 6,62 x 10734 1Imkec,
BeJIMYMHA 3apana diekTpona |e| = 1,6 x 1071° Ka, ckopocts ceera ¢ = 3 % 108 m/c.

2BapuaHT

1. Atom Bomopoaa ucnyctun GpoToH ¢ AauHoM BoiHbl 4,86 X 107 M. Ha ckonbko W3MeHMIIAch
SHEPrus JJIEKTPOHA B aTtome?
2. [Tnockuii aIfOMUHUEBBIH 3JIEKTPOJT OCBEINACTCS YIbTPA(PHOICTOBBIM CBETOM C JUTHHOW BOJIHBI
L =830 x 1078 m. Ha xakoe MakCHMaJbHOE PACCTOSHHME OT IIOBEPXHOCTU BJIEKTPOIA MOKET
YIATUTHCS (POTOIICKTPOH, €CIIM BHE DJICKTPOJIa KMEETCS 3aCPIKUBAIOIICE YICKTPHUSCKOE T10JIe
HanpsokenHoctu E = 7,5 B/em? Kpacnas rpanunia gotodddexra s amoMHUHHAST COOTBETCTBYET
JUIMHE BOJIHBI Ao = 33,2 X 1078 m.

3. Karon BakyymMHOTO (poTo37eMeHTa 00JIy4aeTcsi CBETOBBIM MTyYKOM C JJIMHOW BOJHBI A = 0,5
MKM 4 MOIIHOCTBI0 W = 1 BT. IIpu GOIbIIMX YCKOPSIOIMX HAIPSKEHUAX MEKLY KaTOAOM M
aHOZIOM (POTOTOK JOCTHTAeT HACHIIMICHUS (BCE DJIEKTPOHBI, BBIOMTHIE M3 KaTo/Aa B E€AWHUILY
BpeMeHH, Jocturaror anoza) lu = 4 MA. Kakoe konm4ectBO n (POTOHOB IPUXOAUTCS HA OJIUH
5JIEKTPOH, BBEIOMBaeMbIN u3 karoga? 3apsu snekrpona e = 1,6 x 1071 Ka. Iocrosnnas Ilnanka
h =6,6 x 10734 Ikec.

Paznen 8. CtpoeHue u 3BOJIIOIUA BCEJTCHHOM

@dopmMa KOHTPOJISI: 3aIIIMTA COOOIIeHUi

YciaoBusi BbINOJTHEHUS 3aaHUS

MecTo BBITIOTHEHUS 3aaHus: Y4eOHbINH KaOUMHET
MakcumanbHOE BpeMsl BBITIOJIHEHUS 3aaHus: 45 MUH.

[TpumepHas TeMaTHKa COOOIIEHUI:

1. Ctpoenue ["anakTuku

2. HoBoe mpeacrasieHue o ctpoeHun BeenenHoi
3. OBomonus Beenennoit

4. Teopun »Bomonnu Beenennon

5. Teopus DaBuna Xa06ia

3.3 Kputepuu oneHkn

Kpurepun onenuBanus recra:
OOyuaromuiicst mojrydaeT OIeHKY «5» mpu BoiostHEHUH 95-100 % 3amanuii nmpaBUIIbHO.
OOyuaromiuiics mojay4yaeT OLEHKY «4» TpHU BhINOJHEHUH 75-94 % 3a1aHuii mpaBUIBHO.
OOyuarommiics mojrydaeT OIeHKY «3» Mmpu BoITTOTHEHUH 60-74 % 3agaHuii mpaBUIHHO.
OOyuaromumiics mojydaeT OIEHKY «2» MpH BBITTOTHEHUH MeHee 60 % 3a1anuii mpaBUIbHO

Kputepuu oneHuBanus mucbMeHHOH KOHTPOJIbHOI paGoThI
Ornenka «5» cTaBUTCS 32 pabOTY, BHIITOJIHEHHYIO TIOJHOCTHIO 0€3 OMMOO0K U HETOUYETOB.
Omnenka «4» craBuTCA 3a pabOTYy, BBIMOJHEHHYIO MMOJHOCTHIO, HO MPH HAIUMYUU B HEHl HE
OoJiee 0THOM HErpyOOii OIITMOKY M OJTHOTO HEouéTa, He OoJee TPEX HEeJ0UETOB.
OreHka «3» CTaBUTCSA, €CJIM CTYICHT TMPABWJIBHO BBITIOJHUI HE MeHee 2/3 Bcel paboThI
WJIM JIOMYCTHJI HE OoJiee oJIHOM TpyOoi ommrOKH U IBYX HEMO0YETOB, HE OoJiee oHOM TpyOoi U
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OJIHOU HerpyoOoi omuOku, He Ooee TPEX HErpyObIX OMUOOK, OAHOW HErpyOoi OmMMOKH U TPEX
HEJOYETOB, IPU HAIMYUU YETHIPEX-TISITU HELOYETOB.
Omnenka «2» CTaBUTCS, €CIH YUCIIO OMIHOOK U HETOYETOB MPEBBICHIIO HOPMY JUIS OLICHKH

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

1. Hes3nanue omnpeneiaeHUN OCHOBHBIX NOHSTHUMN, 3aKOHOB, IIPAaBUJ, OCHOBHBIX MOJIOKEHUN
TeopHH, GopMyJ1, OOIIEPUHATHIX CUMBOJIOB 0003HauUeHHUs GU3NUYECKUX BEJINYHMH, €AMHUL]
U3MEpEHUsl.
Heymenue Bb1IeUTh B OTBETE IIIABHOE.
Heymenue npuMeHsATh 3HAHUS JJIS1 pEIICHUS 33/1a4 U OOBSICHEHUS (PU3HMUECKUX SBICHUH.
Heymenue untate ¥ CTpOUTH rpadMKu ¥ MIPUHIUIHATIBLHBIC CXEMBI.

a s~ wn

Heymenune mnoaroroButh K paboTe yCTaHOBKY WIM JaboparopHoe 000pynoBaHuUE,
MIPOBECTU OIMBIT, HEOOXOAMMBbIE PACUEThI, UM HCIOJIB30BaTh IMOJYYECHHBIC JAHHBIC AJIS
BBIBOJIOB.
6. HeOpexxHoe oTHOLIEHHE K TAOOPATOPHOMY 000PYIOBAaHUIO M U3MEPUTEIHHBIM MpUOOpam.
7. Heymenue onpenenuTth MoKa3aHUe U3MEPUTEILHOTO Mpudopa.
8. Hapymenue TpeboBaHuii mpaBmi1 6€30MaCHOTO TPY/Aa IPU BHITOJHEHHH SKCIIEPUMEHTA.
Herpy0Obie ommbku
1. Herounoctu (opMymupoOBOK, ONpEIeNCHH, MOHATHUH, 3aKOHOB, TEOPHi, BHI3BAaHHBIE
HETIOJIHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OIPEIEIIIEMOTO MTOHATHUS, OIIMOKH, BHI3BAaHHBIC
HECOOTIOICHUEM YCIIOBUI MPOBEACHUS OMbITA HIIK U3MEPEHHIA.
2. OmuOKM B YCIOBHBIX OOO3HAYEHHAX Ha NPUHLUIHUAIBHBIX CXeMaX, HETOYHOCTH
yepTexe, TpaduKoB, CXEM.
3. IIpomyck niM HETOYHOE HaMCaHWEe HAUMEHOBAaHUH eTMHULl (PU3NYECKUX BEIHUYHUH.
4. HepauuoHaibHbIN BEIOOP X012 PELICHUS.
Henouértnr
1. HepanuoHaibHBIC 3alMCH TPU BBIYUCICHHSIX, HEPAIIMOHAIBHBIE PUEMBI B BBHIYMCIICHUH,
npeoOpa30BaHUU U PELICHUHN 3a1a4.
2. Apudmerndeckne OmMMOKH B BBIYHUCICHUSAX, €CIH ITH OMIMOKK TPyOO HE HMCKAKAIOT
PeaIbHOCTh MOJIYYEHHOT'O pe3yJibTara.
3. OtaenbHbBIE MOTPEIIHOCTH B (POPMYITUPOBKE BOIIPOCA UM OTBETA.
HeOpesxHoe BBINOTHEHHE 3allucei, uepTexeid, cxem, rpaduKoB.
5. Opdorpaduyeckue u MyHKTYallMOHHBIE OMINOKH.

e

Kpurepun oueHuBaHusl JONOJHUTEIHLHOT0 COOOIIEHHS:

OneHka «5» CTaBUTCA B TOM CIIy4yae, €CIM CTYJAEHT IOKa3blBA€T BEPHOE MOHHMAHHUE
(U3UYECKON CYITHOCTH pacCMaTPUBAEMBIX SIBICHHUH M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHH,
JlaeT TOYHOE OIPENECIEHUE U HMCTOJIKOBAHUE OCHOBHBIX INOHSATHI, 3aKOHOB, TEOPHUH, a TaKXKe
MpaBUIbHOE OIpeaeneHrne (U3NYECKUX BEJIWYMH, HMX EIUHHUII W CIIOCOOOB HU3MEpPEHUS;
MPABUJILHO BBIMIOJIHSAET YEPTEKH, CXEMbl U TpaduKU; CTPOUT OTBET MO COOCTBEHHOMY IIJIaHY,
COIIPOBOXKAAET PacCKa3 HOBBIMH IPUMEPAMU, YMEET IPUMEHUTH 3HAHUS B HOBOM CUTYAlLIMU IIPU
BBITTOJTHEHUH TMPAKTUYECKUX 3aJJaHUIl; MOXKET YCTAHOBUTH CBA3b MEXKAY M3Yy4aeMbIM M paHee
M3y4EeHHBIM MaTe€pUaIOM 1O Kypcy (M3UKH, a TAKKE C MaTepUajIoM, YCBOCHHBIM IIPH U3YYECHUHU
JIPYTUX MPEIMETOB.
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OneHka «4»- ecu OTBET YYEHHKA YIOBJIETBOPSET OCHOBHBIM TPEOOBAaHUSAM K OTBETY Ha
OIICHKY «5», HO JaH 0€3 WCHOJb30BaHUS COOCTBEHHOTO IUIaHA, HOBBIX MPUMEPOB, O€3
NpUMEHEHHUs 3HAHWH B HOBOW CHUTyallMH, 0Oe3 HWCIOJIb30BAaHUS CBS3EH C paHee H3yYCHHBIM
MaTepHajJoM U MaTepuajoM, YCBOGHHBIM NPU H3YyYCHHUU APYTHX NPEAMETOB; €CIIM y4alluhcs
JIOITYCTHII OJIHY OIIMOKY WK He 0oJiee ABYX HEAOYETOB U MOKET UX MCIIPABUTH CAMOCTOSITEIILHO
WM ¢ HEOOJIBILIOM MOMOIIBIO YUUTES.

Onenka «3» CTaBUTCS, €CIU y4alllUWCsS MPAaBHJIBHO MOHUMAaET (PU3NYECKYIO CYIIHOCTh
paccMaTpUBaeMBbIX SIBJICHHM M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/EIbHbIE IPOOEIbl B
YCBOGHHUU BOINPOCOB Kypca (M3HKH, HE MPENSATCTBYIOIIUE JallbHEUIIEMY YCBOCHHIO
OPOTPaMMHOTO0 MaTepualia; yMeeT MPHMEHSATh IOJyYeHHbIC 3HAHWUA MpPU PEUICHUH MPOCTHIX
3aJa4 C UCIOJIb30BAHUEM TOTOBBIX (DOPMYII, HO 3aTPYAHAETCS NPU PEIICHUH 3a/1a4, TPEOYIOLIX
npeoOpa3oBaHrss HEKOTOPBIX (HOPMYI; MOMYCTHJI HE OoJiee OMHOW TpyOOd OIMMOKKM W ABYX
HeouéToB, He Ooiee OHOM TPyOOH U OJJHOM HEerpy0oil ommoKu, He Oojee ABYX-TPEX HETPYyObIX
OIIMO0K, OHON HErpyOoii OMUOKU U TPEX HETOUETOB; TOMYCTUII YETHIPE UITH MSATh HEJOUETOB.

OrneHka «2» cTaBUTCS, €CIIU y4allluiicsa He OBIIAJIe)l OCHOBHBIMH 3HAHUSIMHU M YMEHUSIMU B
COOTBETCTBUU C TPEOOBAHUSAMHU MPOrPAMMBI M JIOMYCTHJI OOJbIIEe OMIMOOK M HEIOYETOB, YeM
HE00XO0UMO ISl OLICHKH «3».

3.4 Kimou k KOHTPOJBbHO-U3MEPUTECJIBHBIM MaTCpHUaJIaM

Paznen 1. Mexanuka ¢ 3j1eMeHTAMHU TEOPUM OTHOCHUTEILHOCTH

Bapuanrt 1
Howmepa 3anannii OTBET
Al 4
A2 4
A3 1
A4 2
AS 2
A6 2
A7 3
Bl 2M.C
B2 Im.c2
B3 4]1x
Bapwanr 2
Howmepa 3aganuii OTBET
Al 2
A2 1
A3 4
A4 2
AS 1
A6 2
A7 3
B1 2M.C
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B2 6.8 J1x

B3 2M.c

Pasznea 2. MoaekyaspHas pusuka. TepmoaunamMmuka
OTBeThI HAa KOHTPOJIbHYIO padoTy 1o Teme MonekymnspHas ¢pusuka 10 kiacc
1 BapuanT

Al-3

A2-2

A3-1

A4-3

AS5-1

B1. 20 mons

B2. 123

Cl1. 5,56 xr

2 BapuaHT

Al-1

A2-3

A3-1

A4-3

AS5-1

B1. 675 klla

B2.432

Cl1.22,22 cm

Pa3znea 3. OCHOBBI 3JIEKTPOAUHAMHUKH
1 BapuaHT

Al-1

A2-1

A3-3

A4-2

AS5-4

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

2 BapuaHT

Al-3

A2-2

A3-1

A4-2

AS5-2

Bl1. 5 mxKn
C1.I=mgl/uonNS
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Pa3znea 4. KosieOanusi v BOJIHBI

1 BapuanT

Nel 3anumem ypaBHeHHE rapMOHMUYECKHUX KOJeOaHUH B OOIIEM BUIE

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

Neo 2

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

Otger: |=3Mm

Ne3

dopMmyina JIMHBL BOJIHBI A=V/V', OTKyJla BEIpa3uM 4acToty V=v/ A, mocie
BbIUKCIeHUHN oyuuM V=0,03 I'n

Otset: V=0,031"11

No 4

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

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

2 BapuaHT

Nel 3anumem ypaBHeHHE rapMOHMUYECKHUX KOJIeOaHUI B 0OIIEM BUJIE

x = A cos (ot+¢). [To ycnoButo 3agaun x = 0,4 cosSnt , 3Hauut =0, A=0,4Mm,
=5,

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

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

No 2

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

OtBeT: k=

Ne3

®opmyia JIMHBI BOJIHBI A=0* T, 0TKy1a BbIpazuM ckopocTb v = A/T, mocie
BBIUHCIICHUH MTOJIydyuM T=c

Otset: T=c

Neo 4

dopMyIta IIeproIa KOIeGaHui B 2IeKTpoMarHuTHOM KoHType T=2 7\(L*C),
BBIPA3UM U3 3TOM (GOpMyIIbl MHIYKTUBHOCTh Katymku L = (C*T2)/4n2 , mocne
BBIYMCJIEHNH NToaydaem L =

Otger: L =

Pa3znen 5. OnTuka

1 BapuaHT
1-4
2-3
3-4
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4-2

5-1

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

2-4

3-4

4-3

5-1

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

Pazgesn 6. OcHOBBI ClIeIHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

Nel | No2 | Ne3 | No4 | Ne5 | Ne6 | No7 | Ne® | Ne9 | NelO | Nell | Nel2 | Nel3
1 c a I 0 0 c a C c a a I c
BapuaH
T
2 0 c a c a 0 0 a c 0 a a 0
BapuaH
T

Pazgea 7.KBanToBasi pusuka

1 BapuanT
Nel
Pemenue.
BenuunHa npoTeKIiero B enu 3apsjia paBHa

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

N = Ql/le|.
DOHeprus OJIHOTO CBE€TOBOrO KBaHTa C JUIMHOW BOJIHBI A paBHa hc/.
CrnenoBartenbHO, dboTOdIEKTpOHAM rnepenaHa DHEprus Nhc/A.
Torna
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W = Qhe/(Me|).

ITocse OCTaHOBKY 3HAYECHMI 1 BEIYMCIIEHHs, oydaeM W =7 x 10712 k.
Otser: W =7 x 10712 JIk.

Ne2

Pemennue.

CornacHo ypaBHEHHUIO DUHINTEHHA 11 GoTodddexTa sHEPTUsl CBETOBOIO KBaHTa
pacxoayeTcs Ha IpeoJiojicHue padOThl BBIX0JIa M HAa coOOIIeHHe (OTOICKTPOHY
KMHETUYECKON YHEPTUU:

hc/h = A + mv?/2,

OTKyJa
mv2/2 = hc/a — A.

[Toxunaromue oOiayyaeMylo OOKIAIKy KOHJAEHcaTtopa (HOTOIIEKTPOHBI YHOCST
OTpULIATEIBHBIA  3apsii, B pe3yJbTaTe uYero 9dTa OOKIajgKa 3apsbKaeTcs
noyiokuTeNbHO. Co3/1aBaeMoO€ €10 DJIEKTPUUYECKOE I0JI€ HABOJUT TaKOW K€ IO
BEJIMYMHE OTPULATEIBHBIN 3aps] Ha Jpyrol oOkiagke. Mexay oOKiIaakaMu
BO3HHMKaeT paszHocTh moTeHmanoB U = Q/Co, tne Q — BenmuumHa 3apsga Ha
KKIOH M3 OOKIAZOK. DJIEKTPUUYECKOE TOJie KOHICHCATOpa CTPEMHUTCS BEPHYTH
DIIEKTPOHBI Ha MOJIO’KUTEITHHO 3apSKCHHYIO OOKJIAJIKY.
Ecnm moreHnuanmpHas SHEPTHsl DSJIEKTPOHOB B OKPECTHOCTH OTPHIIATECIIHEHO
3apsuKeHHOM 0OKiaaky |€|U cTaHeT paBHOM MX HAYaJlbHOW KMHETHYECKOM SHEPTHUH,
TO BCE DJICKTPOHBI, MOKUIAIOIINE 00TydaeMyr0 00KJIaKy, OyAyT BO3BpAIIaThCsl HA
HEee, W 3apAlKa KOHAeHcaTopa TmpekpaTutcs. Takum o0pa3om, ycIoBUE

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

0)0%1

hc/h — A = |e|Q/Co.

Otkyna
Q = (Cdlle))(hc/n — A).

[Toce MoACTAaHOBKY 3HaYeHul 1 Beruncienus, umeeM Q = 1,2 x 107! K.
Oteer: Q=1,2 x 107! Kun.

Ne3.

Pemienue.
@DOTOTOK MpPEKpallaeTcs, KOorja MNOTEHIMAIbHAS JSHEPrUA DIEKTPOHOB B
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3aJIeP>KUBAIOLLEM T10JI€ CTAHOBHUTCSI PABHOM KMHETHYECKON SHEPTUH 3JIEKTPOHOB,
MNOKUAIOIINX IUIACTUHKY, T.€.

le]U = mv?/2.

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

JlnmHa BOJIHBI  Amax, COOTBETCTBYIOIIAss KpacHOW Tpanuiie (orodddekra,
OTIPE/IETSAETCS U3 YCIOBHsI, YTO PHEPTHS KBaHTa paBHA paboTe BBHIXOJA:
hc/hmax = A.

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

OTBeT: MakcMMaJlbHas JUTMHA BOJHEI paBHa 5,7 x 107¢ m.
2BapuAaHT

Ne 1.

Pemenne.
[Io Teopun bopa mnpu mnepexone 3JEKTpOHA U3 COCTOSHUS C dHeprued En B
cocrosinue ¢ sHeprued Em uzmydaercst GOTOH ¢ sHEprueii, paBHOM

hV=En_Em=A.

Y4autsiBas, 4To
vV =c¢/A,

MOJIy4aeM
AE = hc/M.

HOI[CTaBI/IM YU CJICHHBIC 3HAYCHU A

AE = 6,63 x 10734 x 3 x 108/(4,86 x 1077) = 4,09 x 107" (1x) = 2,56 »B.
OTtBet: AE =2,56 3B.
Ne2

Pemenue.
Oueprus GoToHA

Wo = hc/M
33



PacxoayeTcia Ha COBCPIICHUC pa6OTBI BbBIXOJa A, OoIpecacirsIeMocC

TPaHULCH
A = hc/ho,

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

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

Otcroma
| = 1/h — 1/ho)hc/(eE).

Pacuet gaetr 1= 1,5 cm.

Ne3.

Pemenne.
Yucino GpoToHOB, MaalONIMX HA KaTO B €UHUIY BpEMEHHU

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

Yucno QJICKTPOHOB, BBUICTAIOMIUX B CAMHUIY BPCMCHH,

Ne = l/e.

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

Paznen 8.Ctpoenue u 3Bosonusi BeesieHHoM

IIpuMepHoe cooO1IEeHME:
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Crpoenue u 3BoI01UA BeesieHHOM
Bcenennas 6eckoHeuHa BO BPEMEHH M IIPOCTpaHCcTBe. Kaxkaast vacTuyka BCEIEHHOW MMEET CBOE
HAYaJo U KOHEI], KaKk BO BPEMEHH, TaKk U B IPOCTPAHCTBE, HO Bcs Bcenennas OGeckoHeuHa U
BEUHA, TaK KaK OHa SBIIETCS BEYHO CaMOJBIXKYIIEWCS Marepueil. BceneHHas 310 Bcé
cymecTByomee. OT MenpyalIIuX TBUIMHOK M aTOMOB JI0 OTPOMHBIX CKOIUIGHHUH BelIecTBa
3BC3JHBIX MHUPOB U 3BC3JHBIX CUCTCM.

3Be3apl BO BceneHHON o00beIMHEHBI B THUTAHTCKUE 3BE3JHBIC CHCTEMBI, Ha3bIBaGMbIC
rajaKkTUKamMu. 3B€3/IHas CHCTEMa, B COCTABE KOTOPOW KaK psAJIOBas 3Be€3Ja HAXOAMTCS Halle
Conuue, nHazpiBaercsi ['anmaktukoi. YUucino 3Be3n B ramaktuke nopsaka 1012 (Tpuwuiunona).
Mueunslii yTh CBeTIas cepedpucTas ojioca 3Be3/] ONOsIChIBAET BCE HEOO, COCTABIISISI OCHOBHYIO
qacTh Hamiew [anmakTuku. MiedHslil myTh Harbouee spok B co3pe3auu CTpenblla, I/1e HaXOsuTCs
camble MoIIHbIe 0Onaka 3Be37l. HanMeHnee sipok OH B MPOTHUBOMOJIOKHOM yacTu Heba. M3 aToro
HETPYJHO CIeNaTh 3aKJII0YEHUEe, YTO COJIHEUHAs CUCTEMa HaXOIUTCS HE B IeHTpe [ amakTuku,
KOTOpBIi OT HAac BUJEH B HampaBieHuu co3pe3aus Crpenbua. Pasmepst [Manaktuku Obuiu
3aMEUEeHBI TI0 PACIIOJIOKCHHIO 3BE3]], KOTOPBIC BUIHBI HAa OOJBIINX PACCTOSHUSIX. ITO e U IbI
u ropsiane rurantel. J{uamerp [Nanaktuku npumepno paser 3000 nk (ITapcek (1K) - paccTosHue,
C KOTOPBIM OoJblIasi MOJYyOCh 3€MHOW OpOMUTHI, MEPIEHAUKYISPHAs JIydy 3pEHHs, BUJIHA O]
yriaom B le. 1 Ilapcek = 3,26 cBeroBoro roma = 206265 a.e. = 3*1013 km.) wnu 100000
CBETOBBIX JIET (CBETOBOM TOJ - pacCTOsHUE, MPOIICHHOE CBETOM B TE€YEHHE r0j/ia), HO YETKOMN
TPaHUIIBI Y HEE HET, TIOTOMY YTO 3BE€3/IHAasl INIOTHOCThH IMOCTENIEHHO CXOUT 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 HampaBlieHHH co3Be3nusi CTpernblia, HO MOYTH HEIUKOM CKPBITO IUIOTHOW 3aBecoil 001aKoB,
YTO MHPEMATCTBYET BU3YaJbHbIM U (OTOrpauyeckuM HaOJIIOJEHHUSIM 3TOr0 UHTEPECHEHIIEro
oOvexkrta [amaktuku. B cocraB  siipa  BXOOUT  MHOIO  KpAacHbIX TUTAaHTOB U
KOPOTKOIIEPUOINYECKUX Liedenns.

3Be37bl BEpXHEW 4YacTH TJaBHOW IMOCIEOBATEILHOCTH, a OCOOCHHO CBEPXTMTaHTBHl U
KJIacCUYecKHe 1eQeunpl, COCTaBISIOT Oojiee Moo ibie Hacenenne. OHO pacrojiaraeTcs Jajblie
OT IIeHTpa W 00pa3zyeT CpaBHHUTEIbHO TOHKHUU cjod wuinu guck. Cpeaw 3Be3l 3TOTO JHCKa
HaxXOJUTCA TIbUIeBast MaTepust U obnaka raza. CyOKapJIMKU M TUTaHTBl 00pa3yloT BOKPYT siapa U
mucka [amaktuku cdepuueckyro cucremy. Macca Hamlel TalaKTUKH OIEHUBAETCs ceifuac
pa3HbiMu criocobamu U paBHa 2*1011 macc Connua (macca Conaua pasHa 2*1030 kr.) npudem
1/1000 ee 3akmroyeHa B MeX3Be3IHOM rasze u nbuth. [lonepeynuk Hareii ['anakTuku coctaBiseT
100000 cBeToBBIX JETO.

N3BectHO 6osee 100 mapoBbIX W COTHU PACCESIHHBIX CKOIUIEHUH, HO B ['ajakTuke mocneaHux
necsaTku Teicsiy. Kpome 3Be3n B coctaB ['anakTMKM BXOAWUT €lIe paccesHHAs MaTepus,
Ype3BbIUAITHO paccesHHOE BEIIECTBO, COCTOSIIEE U3 MEK3BE3HOr0 raza u nbuii. OHO obpa3zyer
TYMaHHOCTH. TymMaHHOCTH ObIBaloT AU(PGY3HBIMU (KIOYKOBATOW (DOpPMBI) U IJIaHETAPHBIMU.
[Tpumep: raszombuieBas TYMaHHOCTb B co3Be3auu OpHOHA M TE€MHas IMbUIEBas TyMaHHOCTb
KoHckas ronosa. Bo BeceneHHON HET HUYEro €IMHCTBEHHOTO M HETTIOBTOPUMOTO B TOM CMBICIIE,
4TO B HEH HET TAKOro TeJsa, TAKOTO SBJICHHs, OCHOBHBIE U OOIIME CBOMCTBA KOTOPOTrO HE ObLIN
OBl TOBTOPEHBI B APYTOM TEJIE, IPYTUMH SBJICHUSMHU.

BHeurHuil Buj ranakTuk ype3BblUaiiHO pa3HOOOpa3eH, U HEKOTOPbIE U3 HUX OUEHb )KUBOIHCHBI.

B ocHOoBHOM KiaccuduKaius TalakKTHK JCIUTCS Ha 3 BUAQ: SJUTMNTHYECKUE - o0o3Havaembie E
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(elliptical); cupanbHbie (Spiral); HempaBUIBHBIC - 0003HaUaembIe (irregular)7.

DNIUNTHYECKUE TaJaKTUKKW BHEIIHE HeBbIpasuTesbHble. OHM MMEIOT BHUJ TJIAJKUX SJUTHIICOB
WIA KPYTrOB C MOCTENEHHBIM KPYTOBBIM yYMEHBIIIEHHEM SIPKOCTH OT LieHTpa K nepudepun. Hu
KaKUX JIOTIOJIHUTEJBHBIX YacTell y HUX HET, IOTOMY YTO JJUIMINTHYECKHUE TaJJAKTUKH COCTOST M3
BTOPOTO TUIA 3BE3THOr0 HaceneHus. OHU MOCTPOCHBI U3 3BE3]l KPACHBIX U KENTHIX TMTAHTOB,
KPAaCHBIX M JKENTHIX KapJIMKOB M HEKOTOPOTO KOJIWYECTBA OEJbIX 3BE3] HE OYCHb BBICOKOM
cBeTnoctd. OTCYTCTBYIOT O€JOroiyOble CBEPXTMTAHTBHl M THTAHTbI, T'PYNIUPOBKUA KOTOPBIX
MO’KHO HaOJII0/1aTh B BUJE PKUX CTYCTKOB, IPUAAIOIINX CTPYKTYPHOCTD CUCTEME, HET MBIIEBOH
MaTepHH, KOTOpasi, B TEX raJlakTUKaX IJIe OHA UMEETCs, CO3AaET TEMHBIE MOJIOCHI, OTTEHSIOIINE
(dopMy 3Be3THOI CUCTEMBI.

C HeCcKOJIbKO OAHOOOPA3HBIMU AIIMITUYECKUMHU TalaKTUKAMU KOHTPACTUPYIOT CIHpPAJIbHbIE
TaJlaKTHKH, SBISIONIECS MOXKET OBITh J1a)Ke CaMbIMHU KHBOIMCHBIMU 00bEKTaMHu BO BceneHHoii.
Y JUIMNTHYECKUX TaJaKTUK BHEIIHUN BHJI TOBOPUT O CTAaTUYHOCTH, CTAlMOHAPHOCTH.
CrimpanbHble TaJaKTHKH, HA00OPOT, SBISIIOT COO0HM mpuMep AMHAMUKU (GopMbl. VX KpacuBbie
BETBH, BBIXOJIINE M3 LIEHTPAIbHOTO fAJpa M Kak Obl TepstollMe O4YepTaHUs 3a IpelielaMu
TaJlaKTHKH, yKa3bIBaeT HAa MOIITHOE CTPEMHUTENIbHOE BMKeHHe. [lopakaeT Takke MHOrooopasue
¢dopm u pucyHkoB BeTBeill. Kak mpaBuiio, y rajgakTHUKM HMMEIOTCS JIBE CIIMpalibHbIe BETBH,
Oepylmiue HayaJo B IPOTHUBONOJIOXKHBIX TOYKAaX fAApa, Pa3BUBAIOLUIUMUCS  CXOJHBIM
CUMMETPUYHBIM 00pa3oM M TEpPAOLUMMHUCA B MPOTUBOMNOJOXKHBIX OOJNACTIX nepudepun
rajlakTukid. OJHAKO W3BECTHBI NMPUMEpPHI OOJIBLIETO, YEM JIBYX 4YMCJA CIUPAIbHBIX BETBEH B
rajaktTuke. B 1pyrux ciyuasx cnoupanu JABe, HO OHM HEpaBHbI - OJlHA 3HAYMTEIbHO Oojee
pa3BuTa, 4YeM BTOpasl.

[lepeuncieHHble 10 CHUX TOP THIBI TaJaKTHK XapaKTepU30BAIUCh CHMMETPHYHOCTBIO (POpM,
ONpeNieIeHHbIM ~ XapakTepoM pHucyHKa. Ho BcTpedarorcss OonblIoe 4YHMCIO — TajlaKTHK
HENpaBWIbHON (opmbl, 0e3 Kakoi-TuO0 3aKOHOMEPHOCTU CTPYKTYpHOTo cTpoeHus. Mm naror
0003HaueHHe OT aHTJIIMICKOTO cJIoBa irregular - HeMpaBUIIbHBIE.

HenpasuibHas ¢popMma y ralakTUKU MOXKET ObITh BCJIEJICTBUE TOTO, YTO OHA HE YCIesa MPUHAThH
NpaBUIbHON (POPMBI M3-32 MaJlOW IUIOTHOCTH B HEM MaTepuu MM H3-3a MOJIOJOrO BO3pacTa.
Ectb u apyras Bo3MOXKHOCTH: T'aJJaKTUKa MOKET CTaThb HENPABHJIBHOM BCIIEJICTBUE MCKAKEHUS
(bopMBI B pe3ynbTaTe B3auMOJICHCTBUS C IpYToil ralakTUKOIA.

B otnanenHoM mponuiom Matepusi B Haiieil obnactu BceneHHOl Haxoaunach B CBEPXILIOTHOM
COCTOSIHUHU. 3aTeM MpPOM30IIEN «B3pPBIB», B PE3ylbTaTe KOTOPOTO M HAYAJIOCh pPAaCHIMpPEHUE.
UroObl BBIICHUTH JAlbHEHIIYI0 Cyap0y MeTarajakTUKH, HEOOXOAMMO OLIEHUTh CPEIHIOI0
MJIOTHOCTh Mexk3Be3qHoro raza. Ecom ona Beime 10 mpotonoB Ha 1M3, TO oOOmIECe
TPaBUTALIMOHHOE TIOJIE METAraJlakTUKU JOCTaTOYHO BEIHKO, YTOOBI MOCTENEHHO OCTaHOBUTH
pacmupenne. M oHO cMeHseTcs cxaTueM.

HabmroneHus mokas3pIBalOT, YTO TaJaKTHKHU, TOI00HO 3Be37aM, TPYIIUPYIOLIHECS B PACCESTHHBIE
Y [IAPOBBIE CKOIICHUS, TAK)KE OOBEMHSIIOTCS B TPYIIBI U CKOTUICHHS Pa3IMYHON YMCIICHHOCTH.
Best oxBaueHHasi COBpeMEHHBIMH METOAAMH aCTPOHOMHYECKHX HaOoIeHui yacTh BeenenHoi
Ha3piBaeTcsl Meraranaktukor (wiam Hameld Bceenmennoit)8. B MeraramakTtuke MpoCTpaHCTBO
MEXKJy TajlaKTUKaM{ 3alO0JIHEHO YPE3BBbIUAWHO Pa3psyKEHHBIM MEXTATIAKTUYECKUM Ta30M,
MIPOHU3BIBAETCA KOCMHYECKHUMHU JIy4aMH, B HEM CYIIECTBYIOT MarHUTHbIE M TPABUTALIMOHHBIC
T0JIs1, ¥, BO3MOKHO, HEBUIUMbIE MACChl BELIECTB.

Ot HauboJee yJaleHHBIX METaraakKTHUYeCKUX OOBEKTOB CBET WUJET A0 HAC MHOT'O MHJUTHOHOB
ner. Ho Bce-Taku HET OCHOBaHWW YyTBEpXkKAaTh, UYTO METarajakThka 3TO Bcs BcenenHas.
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Bo3M0HO, CyIIECTBYIOT APYyTUe, MOKA HE U3BECTHBIE HAM METarajJakTHKU.

Pacinmmpenue MeraranakTUKK MPOSIBIAETCS TOJIBKO HAa YPOBHE CKOIUICHUNM U CBEPXCKOIUICHUMN
rajJjakTUK. MeTarajiakTuka MMeeT OIHY OCOOCHHOCTh: HE CYIIECTBYET LIEHTpPa, OT KOTOPOTO
pa3beraroTcs rajakTHKUA. YJalIOCh BBIYUCIUTH MPOMEXKYTOK BPEMEHHU C Hayala pacUIMpeHus
Meraranaktuku. OH paBeH 2013 mupa. ner. Pacumupenne MeraraiakTUKH SBISIETCS CaMbIM
IPaHIUO3HBIM U3 U3BECTHBIX B HACTOSIEE BPEMs SIBJICHUN TPUPOJIBI.

4. KOHTPOJIbBHO-UBMEPUTEJIbHBIE MATEPHUAJIBI JJI51
IMPOMEXYTOUYHOM ATTECTAIIMU NO YYEBHOW JUCIHUIIJINHE
OO01Iue moJI0:KeHus
4.1.HpeIlMCTOM OIICHKH HaA 3K3aMCHC SABJIAKOTCSA HpCI[MCTHI:IG nu MeTaHpeILMeTHI)IG pe3y.HI>TaTI)I.
KoHTponb u oleHKa pe3ylbTaTOB HAa JK3aMEHE OCYILIECTBIAIOTCS C HCIOJIb30BaHHUEM
MHAUBUAYaJIbHON (POPMBI KOHTPOJIS IPEAMETHBIX U METAPEAMETHBIX PE3YJIbTATOB.

4.2. ITacnopT

Ha3nauyenmue:

KoMIuIeKT KOHTPOJIbHO-U3MEPHUTEIIBHBIX MAaTEPUATIOB MpeIHA3HAYEH ISl KOHTPOJIS U
OILICHKH pe3yNbTaToB ocBoeHus yuebHnoi nucuurinasl OO/ .10 dusnka 11 CTyIeHTOB
npodeccuu 35.01.27 MacTep cebCKOX035HCTBEHHOTO TPOU3BOJICTBA. KOHTpPOIIb MPOBOAUTCS
nocie 1mocie 2 ceMecTpa.

DK3aMeH cocTaBjeH B (opMe KOHTPOIBHOM padoOThl. 3amaHus JUisl dK3aMeHa [0
mucrurinHe «Pu3nKay COCTaBIeHBI HA OCHOBE paboyeil mporpamMmbl, OTHOCSIIEHCS K 0a30BoH
JTUCIUTIIMHE 00111e00pa3oBaTeibHOTO UK. [IpoMexxyTouHas arTecTamusi OCYIIECTBISETCS C
ENbIO OIIpe/IeTICHHs] YPOBHS YCBOCHHUS CTYIEHTaMH Y4eOHOT0O MaTepHana.

Jnst koHTponbHOM paboThl paszpaboransl 4 BapuanHTa. Ha mpoBeneHue sK3amMeHa
orBoauTcs 80 MUHYT.

4.3.3apanus AJ1s1 IK3aMEeHY0Ierocs

BOIIPOCHI JUISI IOATOTOBKH K 3K3aMeHy
AJI CTyAeHTOB 1 Kypca
npodeccun 35.01.27 MacTep cebCKOX03iiCTBEHHOT0 MPOU3BOACTBA

1) DnekTpuyecKuii TOK B MeTayutaX. Hampasienue Toka. XapakTeprUCTHKA TOKa.

2) YcioBus, HEOOXOIUMBIE Il CYIIECTBOBAHUS TOKA B IICTIH. 3aMKHYTas 3JIEKTpUYeCKast
ETTb.

3) 3akon Oma s yuactka nenu. Hampspkenwe. Ilagenue nanpspkerust. CONpOTHBICHHE
MIPOBO/THHKA.

4) ComnpoTHBIECHHE MPOBOJAHHUKA. 3aBHCHMOCTH COIMPOTHBIIEHUS TPOBOJHMKA OT €ro
pa3MepoB (JUTHUHBI, IJIOIAIN TIONEPEIHOTO CEYCHUS).

5) ConpoTuBicHHE NPOBOJHHKA. 3aBHCHUMOCTh  COIPOTHBIICHUS  MPOBOJHHUKA  OT
TEeMIEepaTyphl. SIBIeHNE CBEPXITPOBOIMMOCTH.

6) IlocnemoBarenbHOE COCTMHEHHE IOTPEOUTEIICH AIEKTPUUECKON SHEPTUU (PE3UCTOPOB).

7) TlapannenbHOE COSMHEHUE MOTPEOUTENCH IEKTPUIECKOM SHEpTHH (PE3UCTOPOB).
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8) 3amKHyTas dJIEKTpUYECKas Ielb. DJICKTPOABHKYILAS CHIa UCTOYHHMKA IJICKTPUUICCKOM
sHepruu. BHelHsAs U BHYTPEHH:IS YacTh Lenu. 3akoH OMa Jis [TOJIHOM Liemu.

9) CoenuHeHHE UCTOYHUKOB JICKTPUICCKOM SHEPTHH B OaTapero.

10) PaboTa 3JIeKTpHUYECKOr0 TOKA.

11) MOIIHOCTP 3JIEKTPHUYECKOTO TOKA.

12) TemmmoBoe neiictBue Toka. 3akoH JDkoyms — Jlenma. IlpakTudeckoe NpHMEHEHHE
TEIJIOBOTO AeCcTBUS TOKa. KOpoTKOe 3aMbIKaHue.

13) DneKTpoaUTHYECKas AUCCOIHAIUS. DICKTPUUCCKHIA TOK B AJICKTPOJIUTAX. DICKTPOIIH3.
3aKOHBI 3JIEKTPOJIN3A.

14) D7eKTPOIU3 U €r0 TeXHHUYSCKUE TPUMEHEHHSL.

15) DnekTpudeckuii TOK B razax. HecaMocToATEIbHBIN U CAMOCTOSTEIBHBIA Pa3psiIbL.

16) Tunbl pa3psaoB B razax npu arMoc(epHOM JaBJICHUH: UCKPOBOM, TyrOBOW, KOPOHHBIMH.
WX npupoaa u NpuMeHEHHE.

17)Tonstue o miasme. OObsICHEHHE TPHPOIBI MOJSIPHOTO CHUSHHS W CBEYCHHs ra3a B
PEKJIaMHBIX TPYOKax.

18) TepMo3IeKTpOHHAS SMUCCHS. DICKTPUUCCKUIN TOK B BaKyyMe.

19) BakyyMmHbIe PHOOPHI, YCTPOHCTBO, MIPUHIIKIT PAOOTHI M HA3HAYCHHUE JIAMITOBOT'O THO/A U
TpHOJA.

20) YcTpoiicTBO, MPUHIKIT PA0OTHI U IPUMEHEHUE IEKTPOHHOIYIEeBOM TPYOKH.

21) CpaBHUTENbHAS XapPAKTEPUCTHKA TPOBOJHHUKOB, JUAJICKTPUKA U MOJYIPOBOJIHUKOB.
ONEKTPONPOBOJHOCTh IOJIYIIPOBOJHUKOB M €€ 3aBUCUMOCTb OT TEMIEpaTypbl U
OCBEIIEHHOCTH.

22) CoOCTBeHHAs ¥ TPUMECHAS TPOBOJMMOCTD MOJTYITPOBOJHUKOB. [10IyIPOBOAHUKHN N 1 P —
THUIIA.

23) DneTpOHHO-IBIPOYHBIH epeXxo/. Y CTPOHCTBO, MPUHIUIT PAOOTHI U 00TACTH PHUMEHEHHS
MIOJIYTIPOBOJHUKOBOTO IMO/A U TPAH3UCTOPA.

24) MarauTHOe TmoOJie OCOOBI BUJ MaTepuu; €ro CBOMCTBA. [lOCTOSIHHBIE MAarHUTHI H
MarHUTHOE 1oJie 3eMIIN.

25) I'paduueckoe n300paKeHNEe MarHUTHBIX MOJIel. MarHUTHOE TI0JI€ TPSMOTO MPOBOIHHUKA
C TOKOM, KPYTOBOT'O TOKa, COJIEHOM/IAa U MOCTOSSHHOr0 Maruura. [IpaBuiio mpaBoro BUHTa
(OypaBumka).

26) JlelicTBHe MarHUTHOTO TOJSl HA MPOBOTHHUK M PaMKy ¢ TOKOM. [IpaBuiio JieBOil pykw.
TexHnueckoe MPUMEHEHHE ITOTO SABJIEHUA. 3aKOH Amriepa.

27) CusioBasi XapaKTEPUCTUKA MArHUTHOTO IOJsl — MarHuTHas HHAyKnus. OIHOPOJHOE
MarauTHoe. [Toie.

28) MaruuTHas mocrosiHHas. PaboTa npu nepeMereHny MpoBOAHUKA C TOKOM B MATHUTHOM
10JIe, MAaTHUTHBIN TTOTOK.

29) UHaykiusi MarHUTHOTO TIONS, CO37aBacMas B BEHICCTBE MPOBOIHUKAMH C TOKOM
pa3nu4yHoi popmbl. CBsI3b MHAYKIIMU M HAPSXKEHHOCTH.

30) HampsbkeHHOCT,  MarHUTHOTO TOJSI M €€ CBSI3b € MHIYKIMEH M MarHUTHOW
IIPOHUIIAEMOCTBIO CPEJIBI.

31) leficTBue MarHMTHOTO TOJs Ha JBIKymmics 3apsina. [IpaBuma neBodt pyku. Cuia
Jlopenua.

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

34) sIBnenue snekTpoMarHuTHOM nHayknuu. Onbitel Dapajes.

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

36) 3akoH JleHIa ist 3JIEKTPOMArHUTHON MHIYKIIHH.

37) BuxpeBble TOKH; UX IOJIC3HBIC H BPEIHBIC IPOSIBICHHS.

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

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

40) [TonsiTHe BOJIHBI, €€ XapaKTePUCTUKU. PacrpocTpaneHune KoieOaHuil B ynpyroii cpene.
[Toniepeunble U MPOJIOJIbHBIE BOJIHBI.

41) Untepdepeniius u qudpakiius BOJIH.

42) DneKTpOMAarHUTHBIC KOJICOAHUS B KOHTYpE; HMX 4YacTOTa M IEepHOJ]. 3aTyXarolue
JIEKTPUUECKUE KOJIeOaHMsL.

43) I'eHeparop He3aTyXaroMKUX Koebanuii (Ha Tpansuctope) TBY u ux npumeHeHue.

44) [TepeMeHHBII TOK M ero moiy4eHue. JlefcTByromee 3HAYEHHE TOKA M HAIPSIKCHHUSL.
YeTpoicTBO U TPUHLIKIT pPAa0OTHI HHAYKIIMOHHOI'O T€HepaTopa.

45. Tpancdopmarop; e€ro ycTpoHCTBO, NPUHIMII JIEHCTBHSA, Ha3HAYEHHUE U TPUMEHEHHE.
[ToBpImaronyii ¥ MOHMKAIOIIHA TPaHC(HOPMATOPHI

45)Tlonyuyenune, mepefaya W pacmpeleieHHe  dIIeKTpodHepruu.  [IpumeHeHue
3JIEKTPO’HEPTUH B JIECHOW ITPOMBILITIEHHOCTH.

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

47) DneKTPUYECKU PE30HAHC U €r0 MPUMEHEHHUE TSl HACTPOUKHU paONPHEMHHUKA.

48) dusnyeckre OCHOBBI pajinoriepeiad. AMIUTUTY/IHAS MOTYJISIIUS.

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

50) dusnveckne OCHOBBI PaIUOJIOKAINH; €€ IPUMEHECHUE.

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

52) doromeTpuUecKre BETHMYMHBI: CBETOBOM MOTOK, CHJa CBETA, SIPKOCTh, OCBELICHHOCTb.
[TonsiTve O TENECHOM YTIIE.

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

54) OtpaxkeHue CBeTa, ero 3aKOHBL. 3epKaibHOe U TUPPY3HOE OTPasKEHUSI.

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

56) [TosmHOE oTpaxkeHue cBeta. [IpeaenbHbIi Yo

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

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

59) CnekTpanbHbIii aHAU3, €ro mnpuMeHeHue. [IpuOopbl As HAOIIOACHHS CIEKTPOB.
®paynrodepoBsl TnHUU B ciekTpax ColHLa U 3BE31.

60) NudpakpacHbie 1 yabTpadHOICTOBBIC TY4H; UX MPUPOA, CBOMCTBA U IPUMEHEHHE.
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61) PenTreHoBCKHeE JTydHd; UX IPUPOA, CBOUCTBA U IPUMCHEHHE.

62) llIkasna 371eKTpOMarHUTHBIX M3i1ydeHnil. CBOCTBA U MPUMEHEHUE STHX M3TY4YCHHI.

63) KBantoBas npupoia cBeTa. DHEpPrusi U UMITYJIbC (POTOHOB.

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

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

66) Mogens aroma Pesepbopma — bopa. YpoBuu osHeprum B arome. M3mydenue u
HOTJIOILEHNE SHEPIUU aTOMOM.

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

68) CocraB aToMHBIX siziep. SlnepHbie cuibl. M30TomBL

69) Lleninast simepHas peakiys. SjaepHble peakTopbl, UX YCTPONCTBO, MPUHIMI JCUCTBHS H
IIPUMEHEHHUE.

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

4.4.11akeT 3K3amMeHaTOpPA
YciaoBusi BbINOJIHEHUS 3aJaHUSA.
MecTo BBITIOJHEHUSI 3a/IaHUS: YYeOHbIL KAOUHem
MakcuManbHOe BpeMs BbIOTHEHU 3aganust: 80 mun.
4.4.1Kpurepuu onleHUBaHUS

OneHka «5» CTaBHUTCS, €CIM BCE 33Ja4yMl MPABHIBHO O(QOPMIICHBI, PEIICHBI IMOJHOCTHIO U
IIPABWJIBHO, IIEPEBEICHBI IaHHbIE €UHULIBI U3MEPEHMSI B OCHOBHBIE U3 cucteMbl CH.

OHGHK& «4» CTaBHUTCs, €CJIM B 3aJadaX — BBIYMCIHNTCIBbHBIC OHII/I6KI/I, HJIn: B O(l)OpMJ'IeHI/II/I
€CTb HEAOYCThI, 3aJla4r PCHICHBI ITOJIHOCTBIO.

OI_ICHKa «3» CTaBUTCs, €CJIN 3aJla4r PCIICHBI C HEOOIBIITUMHU HEAOUCTaMHU, HC IICPCBCACHBI
JAaHHBIC CANHUIBI U3MCPECHUS B OCHOBHBIC U3 CUCTCMBI CHU wumm pCUICHO TPU 3ada4U.

OI_IGHKa «2» CTAaBUTCH, €CJIN 3aJa4l HE PCIICHBI.

4.4.2NHCcTpYKIMS K PELICHUIO 32/1a4.

1. BHUMaTEenbHO MPOYUTANTE YCIOBHUE 3aa4H.

2. KpaTko 3anuimre yciaoBHe 3a1a4H.

3. IlepeBenute enuHUIBI M13MepeHUs BenuuuH B CU.

4. Beibepure Gpopmyiy, BeIpa3uTe U3 He€ MCKOMYIO BEIMUYHUHY.

5. B monyuennyto popmyiy mojicTaBpTe 3HaYEHUS BEIMYWH U BBIYHCIUTE 3HAYCHUE HCKOMOU
BEJIUYUHBI.

6. [Ipoananmmsupyire OTBET.

7. K 3amaue Ned4 cnenath cxemy.
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4.4.3 IlepeyeHb 3aiaHUI IK3AMEHALMOHHOH PadOTHI
I'b IIOY «KyHrypckuil KOJUIEIK arpOTEXHOJIOTUN U YIIPABIICHUS»

PACCMOTPEHO YTBEPXIAIO

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

[Iporokon Ne ot 20 r.

[Ipeacenarens MK
« » 20 1.

JK3aMeHAMOHHAas1 padoTa no ¢gusuke 3a 2 ceMecTp

Bapuant Ne 1

Kpurtepuu oneHox

Ornenka «5» CTaBUTCS, €CIH BCE 33a4M MPABHIHHO O(OPMIICHBI, PEIICHBI TIOJTHOCTHIO U MPAaBUIBHO, TIEPEBEICHBI
JIaHHBIE €AMHMIIBI U3MEPEHHUSI B OCHOBHBIE U3 cucTteMbl CU.
Ornenka «4» CTaBUTCS, €CIM B 33/1a4aX — BRIYHACIUTEIBHBIC OMIMOKH;, IIM: B OOPMIICHUN €CTh HEJOYCThI, 3aJadd
pELIEHBI TOJIHOCTBIO.
Onenka «3» CTaBUTCS, €CIU 3aJadd pEIIeHbl ¢ HEOONBIIMMHU HEJIOYETaMH, HE IepPEBEICHBI NAaHHBIC CIMHUIIBI
M3MEpEeHUs B OCHOBHBIE U3 cucteMbl CU  1iu pelieHo Tpu 3a1aui.

OrieHKa «2» CTABHUTCS, €CJIM 337a4d HE PEIICHBI.

HMHCeTpyKUMs K pelleHHIo 3aa4.

. BunmarensHO mpouuTaite ycioBue 3a1auu.

. KpaTko 3anumure yciaoBue 3a1adu.

. [lepeBenure enunuupl u3mepenus Benuuud B CH.

. Beibepure popmyity, BeIpa3suTe U3 He€ HCKOMYIO BEITHYHHY.

. B monydennyto hopmyiny moaCTaBbTE 3HAYCHHS BEJIMYMH U BEIYUCIIATE 3HAUYCHUE NCKOMOM BEITMYUHEI.
. [Ipoananuzupyiite OTBET.

. K 3amaue Ne4 cnemathb cxemy.

~N NN bW
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1. C xakoif CKOpOCTBIO MepeMelIaeTcsi MPOBOJHUK ¢ aKTUBHOM AnuHOM 0,4M B OZHOPOJHOM MAarHUTHOM IOJIE C
unaykiuei 0,5Tn nepneHAUKYIIpHO CHIIOBBIM JIMHUSAM MOJIS, €CIU IpU 3ToM B HEM Bo3HMKaeT OJIC mHAYKINH
2B?

2. HaiiTi conpoTuBIICHUE TIeTH, TOAKIIOYCHHON K UCTOYHUKY TOKA BHYTPEHHUM comnpoTuBicHueM 6 Om u DJ1C 42
B, ecu cuna Toka B 1ienu 3A4.

3.Yto mpousoinér, ecau TpaHchOpMaTOp, PACCUMTAHHBIN Ha HANpsDKEHHE MepBUYHOW nenu 127B, Bro4nTh B
rens ¢ HanpspkeHneM 220B? ITouemy KI1J] TpancgopMaTopoB 3HAUNTENBHO BBIIIE, €M Y AJICKTPOABUTATEICH?

4. K cetu HanpspxeHneM 220B nocienoBaTeIbHO MPUCOETUHEHBI JiBa pe3rcTopa conpoTusieHueM 10 OM u 40 OM.
Haiinute HampspkeHHE Ha KaXI0M U3 PE3UCTOPOB.

5. HanmuiuTe peakiuio o-pachana u3oromna g2°8U.

[Ipenonasatens: M.B.BonbiHkuna

I'b IIOY «KyHrypckuil KOJUIeIK arpOTEXHOJIOTUN U YIIPABIICHUS»

PACCMOTPEHO YTBEPXIAIO

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

ITporokon Ne ot 20 1.

ITpencenarens MK
«_» 20 1.

JK3aMeHAUMOHHAas padoTa no ¢pusuke 3a 2 cemecTp

Bapuant Ne 2

Kpurepnu ouenox

OreHka «5» CTaBUTCSA, €CIHM BCE 334a4H MPABUIBHO O(OPMIICHBI, PEIIeHB! MOJHOCTHIO U MPABMIBHO, IEPEBEACHBI
JTaHHbIC €AMHUIIBI H3MEPEHHs B OCHOBHbIE U3 cucTeMsl CH.
Orenka «4» CTaBUTCS, €CIH B 33/1a9aX — BBIYUCIUTEIBHBIC OMNOKH; MIIN: B OPOPMIICHUH €CTh HEJAOYETHI, 3aa4d
pEeIIeHBI ITOJTHOCTHIO.
OneHka «3» CTaBHUTCS, €CIIM 3aJa4ydl pelleHbl ¢ HeOOJbIIUMHU HEIOYeTaMH, HE MEepeBE/CHbl JAHHBIC €IHHUIIBI
M3MepeHus B OCHOBHbIE U3 cucteMbl CU  mim pereHo Tpu 3a1a4u.

OreHKa «2» CTaBUTCS, €CIIU 3aJlaul HE PELIEHBI.

HMHceTpyKnus K pemieHUIo 3aa4.

1. BHUMaTeNbHO MPOYHTAITE YCIOBUE 3a/1aUH.

2. KpaTko 3anuimuTe yciioBHe 3a/1a4u.

3. IlepeBeanTe equHMIBI U3MepeHus Bennaud B CU.

4. Beibepure Gpopmyiry, BEIpa3uTe U3 He€ UCKOMYIO BEJIHMUUHY.
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5. B nonyuennyio ¢popMyiy HOACTaBbTE 3HAYCHHS BEJIMYUH U BEIYMCINTE 3HAUCHHE HCKOMOM BEJIMUUHEI.
6. I[Ipoananu3upyuTe OTBET.
7. K 3agaue Ned4 cnenats cxemy.

1. C xakoii cumoil MarHUTHOE Tonie ¢ mHAyKnued 10MTn melicTByeT Ha MPOBOJHHK C TOKOM cmioi 50A, mimmHa
aKTUBHOM YacTH npoBoaHuKa 0,1M, a yroJ Mexy HarpaBleHUeM TOKa U MHAyKIUel MarauTHoro mojs 90°%?

2. Ompenenuth CHIIy TOKa KOPOTKOTO 3aMbikaHus Oatapew, DJIC kortopoii 33 B, eciau Hpu MOJKIFOUCHUH K HEH
conpoTtuyieHus /() Om cuiia ToKa B LIETIH COCTaBIsET 34.

3. TpancdopmaTop npu padboTe BXOJOCTYIO MOJTyYaeT U3 CeTH HeOoublIyro sHepruo. Ha uro ona pacxomyercs?

4. K ceru HampsbkenueM 220B napaniensHO mpuUCOEIUHEHBI Ba pe3ucropa compotusieHrueM 30 OM u 20 OM.
Haiinure cuny Toka B CeTH M Ha Ka)XJOM U3 PE3UCTOPOB.

5. HanmummTe peakuuio - pacnaga uzotona gz 28U,

[Ipenonasatens: M.B.BonbiHkuna

I'b IIOY «KyHrypckuil KoJuleK arpOTEXHOJIOTHNA U YIIPaBICHUSD)

PACCMOTPEHO YTBEPXIAIO
Ha 3acenanun MK 3am. qupeKTopa mo yueOHoi padbore
€CTECTBEHHOHAYYHBIX JUCLUIUIINH
[Iporokon Ne ot 20 T
IIpencenarens MK
« _» 20 T

JK3aMeHAMOHHAasi padoTa no ¢pusuke 3a 2 ceMecTp

Bapuanrt Ne 3

Kpurtepuu oneHox

OreHka «5» CTaBUTCSA, €CIIM BCE 3aa4YH MIPABUIBHO O(OPMIIEHBI, PEIIeHb! OJHOCTHIO U MPABIIIBHO, IEPEBEICHBI
JTaHHbIC €MHUIIBI H3MEPEHHs B OCHOBHbIE U3 cucTeMsl CH.
OneHka «4» CTaBHUTCS, €CIIM B 33/1a4aX — BBIYMCIMTENLHbIE OMIMOKH; WIH: B O(DOPMIICHUH €CTh HEIOUYEThl, 3a/1a4u
pELICHBI TTOJIHOCTHIO.
OneHka «3» CTaBHUTCS, €CIM 3aJaddll pPEIICHbl ¢ HeOOJBIIMMH HeJlO4YeTaMM, HE IEpPEeBEICHB! JIaHHBIC €IMHUIIBI
M3MEpEeHus B OCHOBHbIE N3 cucteMbl CU  mim pereHo Tpu 3a1a4u.

OreHKa «2» CTaBUTCS, €CIIU 3aJIa4l HE PELICHBI.

HNHCeTpyKuMs K pelleHUIo 3a/1a4.

. BaumarensHO mpouuTaiite yclioBue 3a1a4u.

. Kpartko 3anmummre ycnoBue 3agaqu.

. [lepeBenure enunuupl n3mMepenus Beianuud B CH.

. Beibepure popmyity, BeIpasuTe U3 He€ HCKOMYIO BEITHYHHY.

. B mony4ennyro hopmyny moacTaBbTe 3HAUCHHS BEIHYUH U BBIYUCIUTE 3HAUYCHHE UCKOMOM BEITHMYUHEL.
. [Ipoananu3upynTe OTBET.

. K 3apaue Ne4 cnenatb cxemy.

NN NN =

43



1. KakoBa cuia TOKa, MpOTEKaloIas 10 MPOBOJHUKY C aKTUBHON YacThI0 2M, B MarHUTHOM IIOJIe C MHIyKIHEH
20MTn? Ha npoBonnuk neifctyer cuna 0,3H, a HampaBieHHe Toka NEPHEHIUKYJISPHO HANpPaBICHUIO WHAYKIUH
MarHUTHOTO TOJIS.

2. HaliTu compoTuBlieHUE LEMNH, MOJKIOYEHHON K UCTOYHHKY TOKAa BHYTpeHHUM compotuBieHueM 3 Om u JJAC
32B, ecnu cujia TOKa B enu SA.

3. Ilouemy TpaHcopMaTop BBIXOJHUT U3 CTPOS, KOTJa B HEM 3aMbIKaIOTCSI HAKOPOTKO XOTsI OBI 1Ba COCEHUX BUTKA?
4. K cetu HanpsixeHueM 120B nocnenoBaTenbHO NPUCOSAUHEHBI 1Ba pe3ucTopa conporusneHueM 12 OM u 20 OM.
Haiinute HampsbkeHHE Ha KaXI0M U3 PE3UCTOPOB.

5. Hanuuure peakuuio a-pacrazia uzorona ga?'®Po.

IIpenonaBatens: M.B.BosnbiHkuHa

I'b IIOY «KyHrypckuil KOJUIeIK arpOTEXHOJIOTUN U YIIPABIICHUS»

PACCMOTPEHO YTBEPXIAIO

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

ITporokon Ne ot 20 1.

IIpencenarens MK
« » 20 T

JK3aMeHAUMOHHAas padoTa no ¢pusuke 3a 2 cemecTp

Bapuant Ne 4

Kputepnu ouenox

Ornenka «5» CTaBUTCS, €CIH BCE 33a4H MPABHIHHO O(OPMIICHBI, PEIICHBI TIOJTHOCTHIO U MPABUIBHO, TIEPEBEICHBI
JIaHHBIC €MHUIIBI I3MEPEHNUS B OCHOBHBIE U3 cucTteMbl CU.
Ornenka «4» CTaBUTCS, €CIIM B 3aj[a4ax — BBIYUCIUTENbHbIE OMIMOKY; WIK: B O)OPMIIEHUU €CTh HEeIOYEeThl, 3aJauu
PENICHBI TOTHOCTHIO.
Ornenka «3» CTaBUTCS, €CIM 3aJadd PEIICHBI ¢ HEOOJBIIMMH HEIOYETaAMH, HE IEPCBEACHBI JAHHBIC €IUHHIIGI
M3MepeHUs B OCHOBHBIE U3 cucteMbl CU  win pernieHo Tpu 3a1aum.

OrieHKa «2» CTABHUTCS, €CJIH 33]]a4d HE PEIICHBI.

HMHcTpyknus K pemieHUIo 3a1a4d.

1. BHUMaTeIbHO MPOYHTAITE YCIOBUE 3a1aUH.

2. Kpatko 3anummre yClIoBHUE 3a/a49u.

3. [TepeBeaute enuaUIB I3MepeHus BenndnH B CH.

4. Beibepure Gopmyiry, BEIpa3uTe U3 He€ HUCKOMYIO BEJIHMUUHY.

5. B noydeHHy1o popMyITy MOACTABBTE 3HAYCHUS BEIMYHMH M BEIUUCIINTE 3HAYCHNE ICKOMOW BEINIMHBL.
6. I[Ipoananm3upynTe OTBET.
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7. K 3agaue Ned4 cnenats cxemy.

1. Haiinure 5/1C MHAYKIMK B IBMKYIIEMCS IPOBOJAHUKE, JJTMHA aKTUBHOH 4acTH Kotoporo 0,25M, mpoBoIHUK
MepeMeIaeTcsi B 0JHOPOIHOM MarHUTHOM rojie ¢ uHaykuueit 0,21 neprneHaAnKyIsipHO ero CUIIOBBIM JIMHUSM CO
ckopocthio 10m/c.

2. OmpenenuTh CUIy TOKa KOPOTKOTro 3ambikaHus Oarapeu, DJIC koTopoit 458, ecinu npu MOAKIIOYCHUU K HEH
conpoTuyieHus: § Om cuia TOKa B LEMH COCTABIAET JA.

3. Ilouemy nipu pabote TpaHchopMaTop ryaur?

4. K cetu HampsbxkernueMm 200B napaniensHO ImpucoeIUHEHB! JBa pe3ucropa compotusieHrueM 30 OM u 30 OM.
Haiinute cuny Toka B CETH U Ha KaXXZI0M U3 PE3UCTOPOB.

5. Hanumure peakuuto B- pacnana usorona g2 Pg

IIpenonaBatens: M.B.BosnbiHkuHa

1.4. 4 K104 K KOHTPOJIbHO-U3MEPUTEIbHBIM MaTepUaiaM

Bapuant Nel
3amayua Nel
JlaHo: cu Pemenue.
B=0,5Tn en =Bvlsina
1=0,4M v=—— =102
Blsina C

a =90°
e =2B
v="7 OtBer: v =10%
3amgaua Ne2
JlaHo: cu Pemenue.
r=60M =2

R+1
E-42B R=2
1=3A R=2-6=8Om
R=? OtBer: R=8 OMm
3amaya Ne3

ITeperoput o6MoTKa Tpanchopmaropa. B Tpanchopmaropax OTCyTCTBYET TpEHHE.

3anaya Ned

Hano: Ccu Pemenue.

U=220B

R> =40 Om I :% R= R R: Ri+R> = 10 Om +40 Om = 50 Om
Up=2 =0, L1 44a

U, =? Ui = I"Ry; Uy =4,4*10 = 44B;

Uz = I*Ry; U2 =4,4*40 = 176B
OtBer: U1=44 B; U.=176 B

3amayga Ne5
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92238U_) 90234'1"1,1 + 24He

Bapuant Ne2
3amaua Nel
Jano: Ccu Pemenue.
B=10mMTa 0,01 Tx F.=B llsina
1=0,1mMm F =0,05H
a =90°
1 =50A
F.=? Oteer: F,=0,05H
3amgaua No2
Jano: Ccu Pemenue.

- -E. = _E
R =10 Omlks. ==, I= e
E=33Br=--R
1=3Ar=2-10=10m; Ix3=>=33 A
lkz3=7? Oteer: lk3=33A
3amaua Ne3

Ha Harpe€BaHUE€ U U3JTYUYCHUC DJICKTPOMArHUTHBIX BOJIH.

3agaua Ned
JaHno: cu Pemenue.
U=220B
Ry =30 Om =2, 222142 g=fRe 5920 15 oy
! R'R R Ry’ Ry+R; 30420
R, =20 Om 1=22=183A;
U 220
=72- =7 S — = = "
1h=7;11=7, I1 = 30 7,34,
U 220
=7 - == .
I, =" P %= 20 11A4;

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

3amgaua Ne5
0228U— 02BNp + 1% +y

Bapuant Ne3

Bagaua Nel

Jlano: cu Pemenue.
B=10mTn 0,01 Txa F.=B llsina

1=0,1 Ml =—2 | =7,5A
Blsina
a =90°
1 =50A
1=? Orser: F=0,05H

3anaya No2
Hano: Ccu Pewenue.

r=30m l=—

_R+r
E=32B R=-
3

| =5A R=?2—6=3,4OM

R=7? OtBer: R=3,4 OM

3amaua N3
B 3akopo4YeHHOM y4acTKe U3-3a MaJloro COIPOTHBICHHUS TOK O0NBIION cuibl. TpaHchopMaTop meperpeBaercs.
3amaua Ne4
JlaHo: cu Pemenue.
AR

R1 RZ




U=120B

Ri=12 Om
R, =20 Owml = %R = R1+R, = 12 OM +20 OM = 32 Om
Up=2 I:%:3,75A;I:I1:I2
Up=? Uy = I*Ry; Uy =3,75%12 = 45 B:
U, = I*Ry; U, =3,75*20 = 75 B
OtBer: U=45B; U,=75B
3amaga Ne5

84216P0_’ 82212Pb + 241_1e

Bapuant Ned

3amaua Nel

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

a =90°

v=10Mm/c

Eu-?

OtBer: &= 5B

3amaya No2
Hano: Cu Pemenue.

R=8O0Mlxs ==: |=—

r R+r

E:3453r:§-R

45 45
|:5AI’:?-8:1OM; |K-3:T:45A
lkz3="? OtBer: k3 =45A
3amaua Ne3
CTaJ'H) HpI/I HepeMaFHI/I‘II/IBaHI/II/I B MECTaXxX HCIIJIOTHOI'O
MEXaHHUYECKOTO COCTMHEHHS BUOPUPYET.

3amaua Ned
Hano: Cu Pemenne.
U=200B
R1 =30 Om =Y. 1_1,1.p=FRrRe
' R'R Ry Ry’
Rz =20 Om | = % = 16,67A:
U 200
=21, =?" U _200_ i
lh=?:1=7; = =0 = 6,674;
U 200
=7 _ U _ 200 _ .
P P %= 20 104;

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

3amauga Ne5

842161)0_) 85216At+ _1oe + ¥

_30%20 _
Ri+R, 30420
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