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1. [logcHuTeEe/IbHAA 3alIMCKa

1.1. Kommtekt ¢onmoB orneHounbix cpeactd (POC) npeaHasHadeH Uisl MPOBEPKU PE3YIIBTATOB
ocBoeHus yueOHo nucnuruinabl O/1.11 ®U3UKA, Bxoasieli B cocTaB 001eo0pa3oBaTeIbHbIX
JUCIUTUINH.

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

1.2. KomMmuiekT OHI0B OLIEHOYHBIX CPEICTB pa3paboTaH Ha OCHOBAHUHU MOJIOKEHUH!

1) denepasbHOTO rocyaapcTBEHHOTO oOpa3zoBarenbHOro cTanaapra/nanee ®I'OC/ cpennero
o0miero 00pa3oBaHMA, TMPEIBSIBIIEMOTO K CTPYKTYpE, COJCPKAHHIO U PE3yJIbTaTOB
OCBOCHHS yUeOHOU MucCMILIHHBI «Du3nkar

2) nmpumepHoit OOII, onoOpeHHO#l pemieHHEeM (enepaabHOro y4eOHO-METOAMYECKOrO
o0bemHeHns 1o 001eMy o0pa3oBaHuto (mpoTokoa ot 28 urons 2016 1. Ne 2/16-3)

3) paboueil mporpaMmMbl yueOHON AUCHUIUIMHBI «DU3UKa»

1.3. KoMIuiekT )OHIOB OIIEHOYHBIX CPEICTB BBOJIUTCS B jelicTBue ¢ lceHTsiOpss 2026r.

2. Pe3y.]'leaTbl O0CBOCHUSA yqeﬁﬂoﬁ AUCHUIIJIMHBI, MOAJIC/KAIIIHE ITPOBEPKE

2.1 3naHus U yMeHus, NOJJIe;KaIHe NPOBepKe

B pesynpraTe arrtectamuu mo y4eOHOW JUCIUIUIMHE OCYIIECTBIISIETCS KOMILJIEKCHAs
MIPOBEPKA CICAYIONIMX YMEHUHN U 3HAHUH, a TaKKe JUHAMUKA (POPMUPOBAHUS IIEMEHTOB OOIITNX
KOMIIETEHIINN:



Koa v HaumeHoBaHue
dopmupyembix KomneTeHLMi

Pasgen/Tema

Tun oUeHOoYHbIX
meponpuATuii

OK 01. BbibupaTb cnocobbl
pelleHns 3aaad
npodeccmoHanbHom
[EeATeNIbHOCTM NPUMEHUTEIbHOK
Pa3/IMYHbIM KOHTEKCTaM

Pazpenl.Tembi 1.1.,1.2,1.3
Pazpen 2. Tembi 2.1.,2.2., 2.3.
Pazpen 3. Tembl 3.1,, 3.2, 3.3,
3.4.,3.5.

Pazpen 4. Tembi 4.1., 4.2.
Pazpen 5. Tembl 5.1.,5.2,, 5.3.
Pazpen 6. Temnbl 6.1., 6.2.
Pazpen 7. Tembl 7.1., 7.2.

OK 02. Ucnonb3osaTb
COBpEMEHHbIE cpeacTsa
NMoucKa, aHaauns3a u
WMHTepnpeTauum Hpopmaumm,
NMHGOPMaALMOHHbIE
TEXHOJIOTUM AN BbINOJIHEHUSA
3a4a4 npodeccuoHaibHOM
OeATenbHOCTH

Pazpen1.Tembi 1.1.,1.2,1.3
Pazpen 2. Tembi 2.1., 2.2, 2.3.
Pazpen 3. Tembl 3.1,, 3.2, 3.3,
34.,3.5.

Paszpen 4. Tembi 4.1.,4.2.
Paszpen 5. Tembl 5.1.,5.2,, 5.3.
Paszpen 6. Temnbl 6.1., 6.2.
Paszpen 7. Temnbl 7.1., 7.2.

OK 03. Mnannposatb U
peann3oBbiBaTb COGCTBEHHOE
npodeccnoHanbHoe u
JIMYHOCTHOE pas3BuTHe,
npeanpUHUMaTENbCKYHO
AeATeNbHOCTb B
npodeccnoHanbHol chepe,
MCNo/b30BaTb 3HAHMA NO
$dUHAHCOBOM rPaMOTHOCTH B
Pa3IMYHBIX XKU3HEHHbIX
CUTyaUMAax

Pazpen1.Tembr 1.1.,1.2,1.3
Pazpen 2. Tembl 2.1., 2.2, 2.3.
Pazpen 3. Tembl 3.1,, 3.2, 3.3,
3.4, 3.5.

Paszpen 7. Temnbl 7.1., 7.2.

OK 04. 2¢PpeKTnBHO
B3amMmogeicTeoBaTb U paboTtaTb
B KO/IIEKTUBE U KOMaHAe

Paszpenl.Tembi 1.1.,,1.2,1.3
Paszpen 2. Temnbl 2.1., 2.2, 2.3.
Paspen 3. Temnbl 3.1,, 3.2, 3.3,
3.4, 3.5.

Pazpen 4. Tembi 4.1.,4.2.
Paszpen 5. Tembl 5.1.,5.2,, 5.3.
Paszpnen 6. Temnbl 6.1., 6.2.
Pazpen 7. Tembl 7.1., 7.2.

OK 05. OcywectBnATb YCTHYIO U
NMUCbMEHHY KOMMYHWUKALMIO
Ha rocyZ4apCTBEHHOM A3blKe
Poccuiickon ®epepaumm c
y4eTom ocobeHHocTel
COLMANbHOTO U KY/IbTYPHOrO
KOHTEKCTa

Pazpenl.Tembi 1.1.,1.2,1.3
Pazpen 2. Temnbl 2.1., 2.2, 2.3.
Paspen 3. Tembl 3.1,, 3.2, 3.3,
3.4.,3.5.

Pazpen 4. Tembi 4.1., 4.2.
Paszpen 5. Tembl 5.1,,5.2., 5.3.
Paszpen 6. Tembl 6.1., 6.2.

- YCTHbIN onpoc;
-OpOHTaNbHBINOMNPOC;
-OLEeHKa KOHTPO/IbHbIX
pabor;

-HabnoaeHme 3a Xxo40m
BbINONHEHUSA
NnabopaTopHbIX paboT;
-OLeHKa BbINONHEHUA
nabopaTopHbIX pabor;
-OLeHKa NPaKTUYeCKNX
paboT pelweHunn
KaQuYeCTBEHHbIX,
pacyeTHbIX,
npodeccnmoHanbHO
OpPUEHTUPOBAHHbIX
3a4au);

-OLUEeHKa TecToBbIX
3a4aHui;
-HabageHme 3a Xo40M
BbINO/NHEHUSA
MHAMBUAYANbHbIX
NPOEKTOB U OL,EHKA
BbINO/HEHHbIX
NpPOEKTOB;

-3K3ameH
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Pazpen 7. Tembl 7.1., 7.2.

OK 06. lMpoasnatb
rpa*kAaHCKO-NaTPMUOTUYECKYO
no3uunto, AEMOHCTPUPOBATb
OCO3HaHHOE noBeAeHue Ha
OCHOBE TPAAMLUMNOHHbIX
obleyenoBeYeckmx LEeHHOCTEN,
B TOM YMCNEe C y4EeTOM
rapmoHu3aumm
MeXHaUMOHaNbHbIX U
MEXKPESIUTMO3HbIX OTHOLLIEHUN,
NPUMEHATb CTaHAAPTbI
AHTUKOPPYMNLMUOHHOIO
noseaeHus

Pazpen1.Tembi 1.1.,1.2,1.3
Pazpen 2. Tembi 2.1., 2.2, 2.3.
Pazpen 3., Temb1 3.1., 3.2, 3.3,
3.4.,3.5.

Pazpen 4., Tembi 4.1.,4.2.
Pazpen 7. Tembl 7.1., 7.2.

OK 07. CopeiicTBOBaTH
COXPaHEHUIO OKpY*KatoLwen
cpeabl, pecypcocbeperkeHunto,
NPUMEHATb 3HaHMA 06
N3MEHEHUN KNMMaTa,
NPUHUMMbI 6EPEXINBOro
npou3BoACTBa, 3PpPEKTUBHO
AencTBOBaTh B Ype3BblYaMHbIX
CUTyaumsx

Paszpenl.Tembi 1.1.,,1.2,1.3
Paszpen 2. Temnbl 2.1,, 2.2, 2.3.
Paspen 3. Temnbl 3.1,, 3.2, 3.3,
3.4, 3.5.

Pazpen 4. Tembi 4.1.,4.2.
Paszpen 6. Temnbl 6.1., 6.2.
Paszpen 7. Temnbl 7.1., 7.2.




3. KoM/1eKT KOHTPOJIbHO-U3MEePUTE/IbHbIX MATEPHUAJIOB AJIS OL€HKH
OCBOEHUS Y4eOHOM AUCIUIIIUHbI

3.1 OueHoYHble maTepu1anbl ANA BXOAHOTO KOHTPONA

dopma KOHTPOJISL: KOHTPOJIbHAsA paboTa

Ycj10BYSA BLINMOJHEHUSA 3aJaHUA:
MecTo BBIMOTHEHUS 3aIaHUsL. YUeOHbIl KaOuHem
MakcumalibHOE BpeMs BBIIOJIHEHUA 3aaHust: 60 mun

TeKcT 3a4aHUA: 3a4aHUA KOHTPOJIbHOW paboTbl
PekomeHaauumu no nepesoay NepBUYHbIX 6an10B B OTMETKMU NO
nATUG6anAbHOM WKane

MaKcmanbHoe Yncno 6annos, KOTOPOE MOXHO MOYYUTb 33 NPaBUIbHOE

BbIMNO/IHEHME BXOAHOM KOHTPO/AbHOM paboTbl, cocTaBnseT 10 6annos (1 6ann 3a
KakA0e NpaBu/IbHO BbIMOJIHEHHOE 3aZaHue)

OTmeTKa no nATMbannbHOM WKane MepBuyHble 6annbl
«2» 0-4
«3» 5-7
«4» 8-9
«5» 10

KoHTponbHaa paboTa

1. Ha pucyHKe noKasaHa MeH3ypKa C KMAKOCTbIO. Bblbepute npasuabHoe
yTBEpXaeHMe.

1) UeHa aeneHnsa MeH3ypKu paBHa 2 M.

2) O6beEM XKMAKOCTU B MEH3YpKe bonblie 25 ma.

M

3) UeHa geneHuna meH3ypku pasHa 0,5 mn. 26
4) MeH3ypKa — npnbop ana nsmepeHma obbvema R
ra3oo6pasHbiIx Tes. =
—
.
2. Ha cTtone HaxogAaTcsa Tpu 6pycKka ogMHAKOBbIX pa3mepoB 1 macchl. Kakol ns
HWX OKa3blBaeT Ha CTON MeHblUuee gaBneHune?
1) 1.



2) 2.
3) 3.
4) Bpycku OKasblBaloT

OAMHAKOBOE AaBNEHME.
3. YcTaHOBUTE COOTBETCTBUE MEXKAY OUINYECKUMMN NOHATUAMM U NPUMEPAMMU.
K Kaxaoi nosnumm nepsoro cronbua nogbepute COOTBETCTBYHOLLYIO MO3ULMIO U3
BTOporo ctonbua w 3anuwmte B Tabaumuy BblbpaHHble uudpbl NoA
COOTBETCTBYHOLWMMUM BYKBaMM.

OUSNYECKNE NMOHATUA NMPUMEPDI
A) dusmnyeckan sBennumHa 1) rennonepepaya
2) paboTa cunbl

)

B) eanHnua Ppusmyeckom BeNNUYNHbI )
3) KoHBeKUUA

)

)

B) npubop ans namepenma pusmyeckon
4) maHOMeTp

5) munnumertp
3anuMwuTe B OTBET UNPbI, PACNONOXKMB UX B NOPAAKE, COOTBETCTBYHOLLEM

BE/NYUHDI

H6ykBam
A b B
4. Ha pucyHKe npeactaBneHbl rpadMKuM 3aBUCMMOCTM KOOPAMHATbl X OT

BpeMeHMU t Ans YeTbIPEX Ten, ABMKYLLMXCS BAONb ocn OX.

Mcnonb3ya pUCYHOK, BbibepuTe U3 MNPEAJSIOKEHHOrO MNEepPeyHs [ABa BEpPHbIX
yTBEPXKAEHMUA. YKaXKUTE UX HOMepa.

1) Touka B cooTBeTcTBYET BCTpeye Ten 2 u 3. ik 2
/}’,.
2)B Touke b HanpaBneHue ckopocTM Tena 2 A/ 3/
N3MEHUNOCb Ha NPOTUBOMNONONKHOE.
0 /S B -’T_i'
3) Teno 2 aBMKeTCA PaBHOYCKOPEHHO. V 4

4) Teno 3 ABUXKETCA PaBHOMEPHO NPAMOJIUHENHO.



5) B HauyanbHbIA MOMEHT BpemeHu Tena 2 un 4
nmenn O ANHAKOBbIE KOOPAMHATLI.

5. Ha nokoaweeca Teno, HaxogdAlleecA Ha T[13agKoOW TOPU3OHTANIbHOM
NNIOCKOCTU, B MOMEHT BpemeHn t =0 HauMHaloT AeCTBOBATb ABE FOPU30HTa/IbHbIE
cunbl (cm. puc.). Onpeaennte, Kak Nocne 3TOTO0 U3MEHSIOTCA CO BpeMeHem
MO/JYy/1b CKOPOCTM Tesla U MOAY/1b YCKOPEHUA Tena.

F=1H F,=2.5
- >

[ns Kaxkaon BeNnyYnHbl onpeaenmte COOTBETCTBYIOLLMIM XapaKTep N3MEHEHUA:
1) yBennumBaetca

2) ymeHbluaeTcs

3) He n3meHsnAeTcA

3anuwunTte B Tabauuy BblOpaHHble UMPLI AN KarKaonh GU3NYECKON BENUYMHDI.
LUundpbl B 0OTBETE MOIYT NOBTOPATHCA.

Moaynb ckopocTu Moaynb ycKopeHus

6. [aH rpadMK 3aBUCMMOCTM NPOEKLMU CKOPOCTM Tesa OT BpemeHu. KaKom
Y4acCTOK rpadMKa COOTBETCTBYET PaBHOMEPHOMY ABUMKEHUIO Tena’?



v, M/cA 1. OA
40 " 2. Ab
30 Tip
i B, B 3. bB
10 . 4, Bl
I T
0] 1 2 3 4 5.6
7. YCTaHOBUTE COOTBETCTBME Mexay dopmynamm pna pacdétra Gusnyeckux

BE/IMYMH U HAa3BaHMAMM 3TUX BeINUYMH. B dopmynax ncnosnb3oBaHbl 0603HaYeHUA:
m — macca Tena; U — CKOpPOCTb Tena; a — yckopeHue Tena. K Kaxaon nosmumm
nepsoro cronbua nogbepuTe COOTBETCTBYIOLLYHO MO3ULMIO BTOPOro cronbua u
3anuwuTe B Tabanuy BbibpaHHble UMdpbl No4 COOTBETCTBYHOLMMM BYKBaMMU.

®OPMVY/IA PUN3NYECKAA BETMHMUHA
A) mu 1) paboTa cunbl
B) ma 2) moAynb UMNysibca Tena

)
3) moayNb paBHOAENCTBYIOLLLEN CUNbI
4) naBneHue

8. Ha pucyHKke npeactaBneH rpaduK 3aBUCMMOCTM KoopauHaTbl Tena oOT
BPEMEHM.

¥, CMA
20

0] 2 4 6 /8 10 12 tLec

20
AMnauTyaa u nepuog KonebaHuii pasHbl:
1) 20 cm; 4 ¢ 2)0,2m;6¢C 3)0,2m; 8¢ 4) 20 cm; 12 c.

9. YcTaHOBUTE COOTBETCTBME (normvyeckyto napy). K Kaxkaon CTpoKe,
oTMeYeHHOoM bykBoi, noabepute dopmyny, 0603HauyeHHy undppon. 3annwmnte B
Tabamuy BbIbpaHHbIe LM pPbI NOA COOTBETCTBYIOWMMN ByKBaMM.

A) 3aKkoH lyKa 1.GmM/r?
B) 3aKOH BceMMpHOro TAroTeHmn 2. Bllsina
B) Bropoii 3aKoH HbloTOHa 3. kAl

10



) Cuna Amnepa 4.U/R
5. ma

I ]
v . 4 ~‘I, i
10. CKonbKo HEUTPOHOB COAEPHKUT A4P0 N30TOMNA MarHma 1= TF'

1) 25 2) 12 3) 37 4) 13.
OTBETbI
1 2 3 a4 5 6 7 8 9 10
3 1 | A-2| 15 13 3 |A2] 3 |[A-3]| 4
-5 5-3 b—1
B—4 B—5
r-2

3.2 OueHoOYHbIe cpeacTBa ANA TEKYLLEero KOHTpPonA

Paspnen 1. MexaHuka ¢ 3JieMEHTAMHU TEOPUH OTHOCUTEJIBLHOCTH.

®opMa KOHTPOJISA: KOHTPOJIbHAs paboTa

Yca10BuA BHINOJTHEHUS 32/IaHUA:

MecTo BBINIOJIHEHUS 3aaHUs. YueOHblll KabuHem
MakcumanbHO€E BpeMsl BBINOJIHEHUS 3a1anust: 60 mun
Texct 3aaHus: 3aJaHU KOHTPOJIBHOM paboThI

KonTpoJsbHasi pabora no teme «MexaHuka»
Bapuanm 1

Yacts 1
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A-1 JIBa aBTOMOOMJISI ABMIKYTCS TIO MIPSIMOM 10pOTe B OJTHOM HAIPaBJICHUU: OJIUH CO CKOPOCTHIO
50 km/4, a apyroi — co ckopocThio 70xkM/4. [Tpu 3TOM OHUM

1. Commxkarorcs?. Y qaisirorcs
2. 3.He U3MEHSIOT PacCTOSIHUE APYT OT Apyra 4.MOTryT COMMKATHCS, @ MOTYT YAAISThCS

A-2 Ha pucynke | mpencraBieH rpaduk 3aBHCHMOCTH IMyTH S OT BPEMEHH t.OmpenenuTe
MHTEpBaJl BPEMEHH, KOI'J1a BEJIOCUIIEIUCT JIBUTAJICSI CO CKOPOCTBIO 5 M/cC.

1. or5cmo7c 2.ot3cmo5c 3.orlcmo3cd.or0molce

A-3 ABTOMOGMIJIB, TpOTasch C MecTa, ABMKETCS ¢ yckopeHmeM 3 m/c’. Uepes 4 ¢ CKOpPOCTH
aBTOMOOWIISA Oy/IeT

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

A-4 KoopauHara Tena MEHSETCS ¢ TEYCHHEM BPEeMEHH corjacHo (opmyne x=5-3t , rme Bce
BenMuMHbl BblpaxkeHbl B CH. Yemy paBHa KoopauHaTa 3TOro Teia yepe3 Sc Iocie Hadasia
JBHKEHUSA?

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

A-5 Teno ymano ¢ HEKOTOPOW BBICOTHI M IIPH yJape O 3eMIII0 uMeno ckopocth 40 m/c. YUemy
paBHO BpeMs najeHus?

1. 0.25¢  2.4c 3.40c 4.400c

A-6 ABTOoMOOMITE Maccoit SO0KT, pasroHsSICh C MECTa PAaBHOYCKOPEHHO, IOCTHT CKOpocTu 20M/c
3a 10c,. PaBHOIEHCTBYIOIIAs BCEX CHII, ICUCTBYIOIIAsi HA aBTOMOOWIIb, paBHA

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

A-7 llox neiictBuem cuinbl 3H npyxkuHa yuinHunach Ha 4 cM. Uemy paBeH MOJYJb CHJIbI, O]
JENCTBUEM KOTOPOH YIUIMHEHUE 3TON NPY>KUHBI COCTaBUT 6¢cM?

1. 35H 2.4H 3.45H 45H
Yactp 2
B-1 C nenonswxkHO#M Joaku Maccodt 50 Kr Ha Oeper HpBITHYJI Majdb4uk maccoi 40 Kr co
CKOpOCTBIO 1M/C, HampaBlIeHHOW ToOpuU30HTaIbHO. Kakyro CcKopocTh mpuHoOpena Joaka

OTHOCHUTEIIbHO Oepera?

B-2 bpycok maccoit M=300r coeaunén ¢ 6pyckom maccoit m=200r HUTbIO, IEPEKUHYTOHN Yepes
650k. YeMy paBeH MOJyJb YCKOpeHHst Opycka Maccoit 200r?

B-3 I'py3 maccoit 100r cBob6oaHO magaet ¢ BeicoThl 10M. Onpenenure KHHETHUECKYIO SHEPTUIO
rpy3a Ha BBICOTE O6M.

Bapuanm 2
12



Yactb 1

A-1 Ha pucynke | mpencrtaBieH rpapuK 3aBHCUMOCTH TYTH S OT BpPEMEHH t.OMpEACTUTe
UHTEpBaJl BPEMEHH, KOI'1a BEJIOCUIIEIUCT HE IBUTAJICH .

1. Or0ngolc 2.0t2c mo3c 3.01 3¢ o 5¢ 4.0t1 5c u nanee

A-2 CxopocTh TyJHM TpU BbUIETE M3 CTBOJa mmcrojera paBHa 250 m/c./lnmna crBoma 0.1wm.
OmnpenenuTe NPUMEPHO YCKOPEHHWE WYIM BHYTPH CTBOJIA, €CIM CUYUTATh €& JBHKCHUE
PaBHOYCKOPEHHBIM.

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

A-3 3aBUCHMMOCTH MyTH OT BPEMEHHU JUIsI NPSIMOJMHEWHO JBIIKYILETOCS Tejla WUMEET BH/]
S(t)=2t+3t? , rae Bce BenMuuHbI BIpakeHsl B CH. YckopeHue Tena paBHoO

1. 1 wm/c?2.2 m/c? 3.3 M/c?4.6 m/c?

A-4 ABTOMOOMIIb IBHXKETCS TI0 3aKPYTICHHUIO JOPOTH pagrmycoM 20M ¢ HEHTPOCTPEMHUTEIbHBIM
yckopeHnueM 5 m/c2. CKopocTh aBTOMOOMIIS paBHA

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

A-5 KocMmuueckuii kopabib JABMKETCS BOKPYT 3eMJIM MO KPYroBoi opoute paamycom 2*107 m.
Ero ckopocth paBHa

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

A-6 Teno nemxercs mo mnpsmou. Ilox neiictBuem mnocrossHHOW cuibsl SH wmmynsc Tena
yMeHbIIuiCs oT 25 kr M/c 1o 15 kr m/c. [{nst aToro notpeboBaioch

1. 1c2c3cdc

A-7 CriopTcMeH MOJAHAJ LITAaHTy Maccoi 75 KI Ha BBICOTY 2M. NIOTEHIMAIbHAS dHEPrus ITaHTU
IIPU 3TOM U3MEHMJIACh Ha

1. 1501x3001x1500/1x37,5 1x
Yacts 2
B-1 Ha crosiBiiemM Ha TOpU30HTaJIBLHOM JIby caHu Maccoit 200kr ¢ paz0era 3anmpbIrHYIN YeJI0BEK
Maccoit 50 xr. CkopocTh caHel mocie npebkka crana 0.8 m/c. Kakoii Opi1a CKOPOCTh YeIoBeKa

J0 KaCaHusd C CaHAMMU.

B-2 I'py3 maccoit 100r cBobomno mamaer ¢ BeicoThl 10M ¢ . OmpenenuTe NOTEHIMATIbHYIO
SHEPrHIO Tpy3a B TOT MOMEHT BPEMEHH, KOTJja €ro CKOPOCTh paBHa SM/C.

B-3 Bpycok maccoit M=300r coeaunén ¢ rpyzoMm m=200r HUTHIO, IEPEKUHYTOH Uepe3 OJIOK.

Bpycok ckomb3uT 0e3 TpeHHsI M0 TOPU30HTAIBHON MOBEPXHOCTH. UeMy paBHA CHJIa HATSHKECHUS
Hutu?
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Pasznen 2. Monekyasipnas pusznka. Tepmogunamuka
P®opmMa KOHTPOJIS:KOHTPOJIbLHAsA padoTa

YcinoBus BBINOJHEHUS 3a1aHHA:

MecTo BBINOIHEHUS 3a/1aHus: yUeOHbIN KaOMHET
MakcumalibHOE BpeMsl BBITTOJIHEHUS 3aaHus: 60 MUH.
TexcT 3aganus: 3a1aHUS KOHTPOJIBHON pabOThI

1 BapuaHT

Al. «PaccTosiHue MEX]ly COCEIHUMH YacTUIIAMU BEUIECTBAa Majio (OHU MPAKTUYECKU
COIPUKACAIOTCA)». ITO YTBEPHKIIEHUE COOTBETCTBYET MOJIEIH

1) TOJIBKO TBEPABIX TEJ2) TOJBKO KUIKOCTEH
3) TBEpIBIX TeJ U )KUJIKOCTEH4) ra30B, )KUIKOCTEH U TBEPABIX Tl

A2, HpI/I HCEU3MEHHOM KOHICHTPpAIUKU YaCTUIl UACAJIBHOIO Ia3da CpCAHAA KUHCTUICCKAsA SOHCPTIUA
TCIIJIOBOI'0 ABMIKCHUS €0 MOJICKYJI YBCIIMYNJIACh B 3 pasa. HpI/I 9TOM JaBJICHUC ra3a

1) ymenb1miocs B 3 pa3a2) yBelIn4ymwioch B 3 pasa
3) yBenuumiioch B 9 paz4) He U3MEHUIIOCH

A3. YUemy paBHa cpe/iHAAsS KUHETUYECKasl YHEPT Ul Xa0TUUECKOI0 IIOCTYNATEIbHOTO IBUKCHUS
MOJIEKYJI HJEAJIBHOTO Ta3a Ipu temueparype 27 °C?

1)6,2 - 102! Ix2) 4,1 - 10! J1x3) 2,8 - 102! ITx4) 0,6 - 10! Tk

A4. Kakoii u3 rpaukoB, H300paXeHHBIX Ha PUCYHKE, COOTBETCTBYET MPOLIECCY, IPOBEICHHOMY

IpY NOCTOSIHHOW TemIeparype raza’?
p wlla

1) A2)B3)B4)T 2

0 1 2 v,
AS. IIpu ogHOM ¥ TOM ke TEMIIEPATYPE HACBIIEHHBIN MMAp B 3aKPBITOM COCY/I€ OTIIMYAETCS OT

HCHACBINICHHOI'O ITapa B TAKOM K€ COCY/I€

1) naBiaeHneM2) CKOPOCTHIO ABHXKEHHS MOJIEKYJT
3) cpenHeil sHepruel XaoTH4eCKOro ABMKEHNsI4) OTCYTCTBUEM IIPUMECH IIOCTOPOHHUX I'a30B

B1. Ha pucynke nokasas rpaduk U3MEHEHHs 1aBJICHUS HI€aTbHOIO ra3a Mpu ero pacliupeHuu.
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4
p, 10°I1a , Kakoe komuuecTBo ra3o00pa3Horo BemecTsa (B MOJISX )

60 COJZIEP’KUTCS B 3TOM COCYJI€, €CIIU TemnepaTypa rasa passHa 300 K?
OTBeT OKpyrauTe A0 LEJI0r0 YUCIIA.

40

20

P (0 Ol
0 0,2 0.4 0,6V,

B2. B cocyne Hem3MeHHOTr0 00beMa HaXOMIIaCh IPU KOMHATHOM TEMIIEpAType CMECh JIBYX
HJeaNTbHBIX Ta30B, MO 2 MOJIb KK 10T0. [10JI0BUHY COIEp)KMMOT0 COCya BBIITYCTUIIH, a 3aTEM
J100aBUIIM B COCY/JT 2 MOJIb ITepBOro ra3za. Kak M3MEHHIIUCH B Pe3yIbTaTe MapiHalbHbIC JaBICHUS
ra3oB U UX CyMMapHOE JaBJICHHUE, €CIIU TEMIIepaTypa ra30B B COCY/Ie MOIIePKUBAIACh
nocTostHHOM? K Ka)K10i MO3HUIIMK MIEPBOTO CTOIOIA MOAOEPUTE HYKHYIO ITO3HUITUIO0 BTOPOTO.

duznyeckre BEITNINHEI

A) napuuanbHOe JJaBI€HUE NIEPBOIo rasa
b) mapuuanbHOE 1aBlIeHUE BTOPOToO rasa
B) naBnenue rasa B cocyne

Nx n3menenune
1) yBenmu4mioch2) yMEHbIINIOCH3) HE U3MEHUIIOCh

C1. Tlopmens mnomansio 10 cM? MoxeT 6e3 TpeHHUs epeMelaThcsl B BEPTUKATBHOM
WIMHAPUYECKOM COCyie, 00ecreunBas Ipy 3TOM €ro repMeTuyHocTb. Cocysl ¢ mopIIHeM, 3a-
MOJIHEHHBIN ra30M, TOKOUTCS Ha MOy HEMOABMKHOTO Ju(Ta npu atMochepHoM aasienuun 100
k[la, mpu 3TOM paccTosiHUE OT HWXKHETO Kpast mopIHs A0 aAHa cocyaa 20 cm. Korna mudt noener
BBEpX C yCKOpPEHUEM PaBHEIM 4 M/c?, mopineHs cMecTuTcs Ha 2,5 cm. KakoBa macca mopiss,
€CJIM U3MEHEHHE TeMIIepaTypbl MOKHO HE YUUTHIBATh?

2 BapuaHT

Al. «PaccTosiHUE MEeX/ly COCEIHUMH YacCTUIIAMU BELIECTBA B CPEAHEM BO MHOT'O pa3 MPEBBILIACT
pasMepsl CaMMX YacTHUI». DTO YTBEP)KJIECHUE COOTBETCTBYET

1) TOBEKO MOJIENH CTPOEHUS T'a30B

2) TOJILKO MOJIENH CTPOEHUS KHUAKOCTEN

3) Mozienu CTpOEHUs Ta30B U KHUAKOCTEH

4) MOJIeN CTPOEHUS Ta30B, KUIAKOCTEH M TBEPBIX TEI

A2. [Tpu HEM3MEHHOW KOHIIEHTPAIIMU MOJIEKYJT UA€aTbHOTO ra3a CpeaHssl KHHeTHYecKas
BHGPFI/ISI TCIIJIOBOI'O ABMXKCHUSA €TI0 MOJ'IeKy.]'I N3MCHUJIACh B 4 paza. KaK N3MCHHNIIOCH HpI/I 3TOM
JnaBJIeHHe ra3a’?
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1) B 16 pa32) B 2 paza3) B 4 pa3za4) He uzamenunocnr

A3. IIpu xakoit TemnepaType cpeaHsisi KHHETHUECKas SHEPrusl MOCTYNaTebHOTO IBHKEHUS
MOJIeKyI Ta3a paBHa 6,21 - 107! JIx?

1) 27 °C2) 45 °C3) 300 °C4) 573 °C

A4. Ha pucyHke noka3anbl rpauKu 4eThIpeX MPOLEeCCOB U3MEHEHUS COCTOSTHUS HJ1€aTbHOTO
ra3a. MI30X0opHbIM HarpeBaHUEM SIBIISIETCS MPOIIECC

g
WD
A
B A
o’ v
1) A2) B3) C4) D

AS. IIpu 0HOM U TOM ke TEMIEPAType HACBIEHHBIN BOJSHON I1ap B 3aKPBITOM COCY/E
OTJIMYAETCSA OT HEHACBIILEHHOTO Iapa

1) KoHIIEHTpaIueil MOJIeKy

2) cpeiHEN CKOPOCThIO Xa0OTHUECKOT'O ABHXKEHUS MOJIEKYII
3) cpenHeil sHepruel XaoTHYeCKOTro JBUKCHHUS

4) OTCYTCTBHEM MPUMECH TOCTOPOHHUX T'a30B

B1. /IBa cocyna, HanonHeHHbIe Bo3ayxom nmoa nasienueM 800 kIla u 600 kIla, umeroT 00beMbl
3 1u 5 1 coorBeTcTBEHHO. COCYIBI COEIUHAIOT TPYOKOM, 00bEMOM KOTOPOIH MOYKHO IpeHeOpeyb
M0 CPaBHEHHIO C 00beMaMu cocyoB. Haiinute ycraHoBuUBIIIEECs B COCYIaX JIaBICHHE.
TemmnepaTypa MOCTOSIHHA.

B2. YcranoBuTe COOTBETCTBHE MEX 1Y Ha3BaHUEM (DU3UUECKOM BETMYUHBI U (HOPMYJIIOH, 1O
KOTOPOM €€ MOKHO OIIPENIEIIUTb.

HasBanue

A) xonuyectBo BemiecTBab) Macca MonekynbiB) yrcno Monekysn

dopmyna

1) m/V2) v - Na3) m/Nad) m/MS5) N/V
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C1. Iopumens momansio 10 CM? Maccoii 5 KT MOXeT 6e3 TPEHHUS IEpEMEIAThCS B
BEPTHKATHHOM IIMUIMHIPUYECKOM COCY/Ie, 00eCTIeunBasi Py TOM ero repMeTudHocTh. Cocyn ¢
MOPIIHEM, 3aII0JIHEHHBII ra30M, IOKOUTCS Ha MOJTy HEMOABMKHOTO JIU(Ta Mpu aTMOCHEpHOM
nasnenuu 100 kIla, mpu 3TOM paccTostHUE OT HUXKHETO Kpasi MOpIIHS A0 JHa cocyaa 20 cm.
KakuM CTaHET 3TO PacCTOSHHE, KOra TUPT HOoeeT BHU3 ¢ YCKOPEHHEM PaBHLIM 3 M/c2?
H3meHeHue TemnepaTypsl ra3a He YUUTHIBATh.

Pa3znea 3. OCHOBBI 2JIEKTPOAMHAMUKHU

dopma KOHTPOJISI: KOHTpOJIbHAs paboTa

YciaoBus BbINOJHEHHUS 321aHUS:

MecTo BBINIOTHEHUS 3a/1aHus: yueOHBIH KaOMHET
MakcumalibHOE BpeMsl BBITIOJIHEHMS 3a7aHus: 45 MHUH.
TexcT 3aganust: 3a1aHUSE KOHTPOJIBHON pabOThI

1 BapuaHT

Al. Kyna HanpaBiieH BEKTOp MarHUTHOW MHIYKIMHU: T1OJISI B TOUKE A, HaXoJs1Ielcsa Ha ocu
Kpyrosoro Toka? (CMm. puCyHOK.)

1) BipaBo2) BiieBo3) K HaM4) OT HAC

A2. 3apsbKkeHHas 4acTHUIla JBUKETCS B MArHUTHOM T10JI€ CO CKOPOCTHIO V. (CM. pUCYHOK,
TOYKAMH YKa3aHO HampaBlIeHUE TUHUI MarHUTHOW MHAYKIUU K YUTaTeno.) B kakom
HApPaBIEHUU OTKIIOHUTCS YacTuia’?

& L] L [ ]
1) BpaBo
2) BiIE€BO ® . ® e
3) K Ham
4) ot Hac ¢ o v @

A3. IIpoBOHUK HAXOAUTCS B OJTHOPOJTHOM MAarHUTHOM MoJjie ¢ uaaykuuent 1 Ti. dnuna
npoBoanuka 0,1 M. Kakoii TOk HaJio MPOMYCTUTH 110 MPOBOJIHUKY, YTOOBI OH BBITAJIKHUBAJICS U3
3TOro noJis ¢ cuiou 2,5 H? Yrom Mexay MpoBOIHUKOM C TOKOM U BEKTOPOM MarHMTHOU
WHIYKIUU paBeH 30°.

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

A4. Korna sxopeM 3aMBIKaIoT MOJI0Cca Jyroo0pa3Horo MarHuTa, CTpelika raJbBaHoMeTpa
otkyoHsercs. (CM. pucyHok.) [Touemy ato npoucxoant?
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1) MarHuTHOE MOJIE TOPOXKAAET INCKTPUUECKUNA TOK

2) mpu 3aMbIKaHUHU MTOJIFOCOB MarHWTa MEHIETCS MHIYKIUS MAarHUTHOTO TOJISL, YTO IPUBOJIUT K
BO3HUKHOBEHHIO MHAYKIIMOHHOTO TOKA

3) Korja sSIKOpeM 3aMbIKaIOT MOJIF0Ca MarHUTa, MAarHUTHOE T10JI€ YCUIJIMBAETCS U IEUCTBYET C
0oJbIIEH CUIION Ha CTPEJIKY I'aJIbBAaHOMETPA

4) 1iernb 3aMBIKACTCS, U TeUET TOK

AS. B 01HOpOIHOE MarHUTHOE I10JI€ ¢ UHAYKIHEW 7 T B Bakyyme BJIE€TaeT NbLUIMHKA, HECYIAst
3apsiza 0,1 K, co ckopoctsio 800 M/c 1 o yriiom 30° K HallpaBJICHUIO TUHUI MarHUTHOU
uHayKuuu. Onpeaenure cuily, A€MCTBYIOLIYIO HA IBUIMHKY CO CTOPOHBI MArHUTHOTO TOJIA.

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

B1. Karymka quamerpom 20 cm, umeromiast S0 BUTKOB, HAXOJUTCS B IEPEMEHHOM MarHUTHOM
nosie. Haliure ckopocTh U3MEHEHUSI UHIYKIIUU TIOJIsI B TOT MOMEHT, kKorjaa DJ1C uuaykiuu,
B030yX1aemas B oOMoTke, paBHa 100 B.

C1. YkperieHHyI0 Ha KOHIIE KOPOMBIC/IAa BECOB HEOObIIYI0 KaTyky K, umeroyto 200
BUTKOB, TOMECTHUJIM B 3a30p MEXy mojtocamu Marauta. (Cm. pucyHok.) [1nomans
TONepeYHoro ceveHus karymku S = 1 cm?, aiuHa wieda OA kopomsicia [ = 30 cm. B
OTCYTCTBHE TOKa BEChl ypaBHOBelLIeHbI. Eciin uepe3 KaTyliKy IponycTUTh TOK, TO JIJIS
BOCCTAHOBJICHHS PABHOBECHS MIPUIETCSI U3MEHUTD I'Py3 Ha damie BecoB Ha Am = 60 mr. Halinure
MHAYKIIMIO MArHUTHOTO IOJISL IIPH CUJIE TOKA B KaTylke / = 22 MA.

2y T,
37 ¢

2 BapHaHT

Al. Kyna nanpasiena cuia, JeiicTByIoIIas Ha IPOBOJHUK C TOKOM B MarHUTHOM moJie? (Cwm.
PHCYHOK.) B

1) BrpaBo2) BrneBo3) k Ham4) OT HAC

Yy vyvyy

I'y
A2. B ogHOpOJHOE MarHUTHOE TOJIE€ BJIETAIOT IPOTOH U HENTpanbHas MoseKkyina. byayt nu
18



UCKPUBJIATHCS TPAEKTOPUU YacTULl?

1) TpaeKTOpHUH YaCTHUIl UCKPUBIIATHCS HE OyIyT

2) npoToHa — OYyIET, HEUTPAILHOU MOJIEKYIIBI — HET

3) HEeHTpaIbHOM MOJIEKYJIBl — OyIeT, IPOTOHA — HET

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

A3. [IpoBogHuk miuHO# 1,5 MC TOKOM 8 A MEepHeHIUKYIAPEH BEKTOPY UHIYKIIMU OJJHOPOIHOTO
MarHUTHOTO TOJIs, MOAYJ b KoToporo paseH 0,4 Ti. Haitnure padoty cun Amnepa, Kotopast
ObLjIa COBEPILICHA MPU NIEPEMEIICHUH MPOBOAHUKA Ha 0,25 M 10 HAMPaBICHUIO ICUCTBUS CUJIBI.

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

Ad. TTpu xakoM HampaBICHUH JIBIKESHUS KOHTYPa B MATHUTHOM TI0JI€ B TIOCJICTHEM OyeT
WHIYKIIMOHHBIA TOK? (CM. pUCYHOK.)

+ 4+ + + + + +
1) mpu IBMKEHHUH B IJIOCKOCTH PUCYHKA BHHU3 U BBEPX £ o g g. +
2) Korza KOHTYp IOBOPaYMBAETCsI BOKPYT CTOPOHBI A’ i +E T &
3) pu IBMKCHUM B HAIIPABJICHUH OT HAC

+ + + +
4) npu IBM>KCHUH K HAM

+ + + +

A r

AS. ITputnHKa ¢ 3apsaoM 2 Ki BiaeTaeT B Bakyyme B OJHOPOJIHOE il il o il 2

+ + + + + + +

MarHUTHOE TI0JIe CO CKOpPOCThI0 S00 M/C meprneHANKYIIpHO JTHHUSM
MarHMTHOM MHIYKIMHU. BennynHa MarHUTHOM MHAYKUMU MarHuTHOro nois 6 Tiu. Onpenennre
CHUILY, IEHCTBYIOIIYIO Ha IBIJIMHKY CO CTOPOHBI MArHUTHOT'O TOJIS.

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

B1. Kycoxk nmpoBoia JUIMHOW 2 M CKJIaJbIBAIOT ABOE U €0 KOHI[BI 3aMBIKAIOT. 3aTEM IIPOBOT
pacTATrUBAIOT B KBaJIpaT TakK, YTO MJIOCKOCTh KBaJipaTa MEPICHAUKYIIIPHA BEKTOPY HHIYKIIHH
MarHUTHOTO 110151 3eMiu B3 = 2 - 10 Tn. Kakoe KOIMYeCTBO SIE€KTPUYECTBA MPOMIET Yepes
KOHTYp, €CJIH €ro conpoTtusieHue 1 Om?

C1. B ueHTpe JJIMHHOTO COJIEHOUAA, HA KaX/IbIil METP IJIMHBI KOTOPOTO MPUXOIUTCS 71 BUTKOB,
HaXOJUTCs KaTyIlKa, COCTOsAIIas U3 N BUTKOB nonepeuHoro ceueHus S. (CM. pUCyHOK.)
Karymika ykpenieHa Ha OJTHOM KOHIIE KOPOMBICJIA BECOB, KOTOPBIE B OTCYTCTBUE TOKA
HaxoZsTcs B paBHOBecuH. Korzia yepes cuctemy MpoInycKaroT TOK, TO 111 ypaBHOBEILIMBAHUS
BECOB Ha IIPaBoOE IJIeU0 KOPOMBICIIA JOOABISAIOT I'py3 Maccoit m. [{nuHa npaBoro mnieda
Kopombiciia /. OnpenenuTe CUly TOKa B CUCTEME, €CITU KaTyIlKa U COJIEHOU]] COSTUHEHBI
[IOCJIEIOBATEIBHO.
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Pasznea 4. Koie0anus 1 BOJIHBI

dopMa KOHTPOJISI: KOHTPOJIbHAs padoTa
YciaoBusa BbINOJTHEHHS 3aJaHUA:

MecTo BbITIOTHEHUS 3ajaHus: Y4eOHbINH KaOUHET
MakcumanbHOE BpeMsl BBITIOJIHECHUS 3adaHus:45SMUH.
TekcT 3amanus: 3aJ1aHusl KOHTPOJIBHOM pabOThI

1 Bapuanr.

1. Hanummre ypaBHEHUE rapMOHUYECKUX KojieOaHui, eciiu yactora paBHa 0,5 ['m, a ammuntyna
kosnebanuit 80 cMm.

2.Vckopenue cBo6oaHOro nagenus Ha Jlyne 1,6 m/c? . Kakoil JIiHBI 10TKeH ObITH
MaTeMaTHYECKH MasTHUK, YTOOBI TIEPHO/ €ro KojaeObanuii Obu1 paBeH 4,9 ¢?

3. Paccrostaue mexay Ommkaiimmmu rpedHsmu BostH 10M. KakoBa yactoTa ynapoB BOJH O
KOPITLYC, €CJIH CKOPOCTh BOJIH 3 M/C ?

4. HaiiTu nepuoa 1 4acToTy KoyieOaHUI B KOHTYpE, €CJI EMKOCTbh KOHJIEHCATOpa COCTABIISIET
747x 100 @, a MHIAYKTUBHOCTB Katymku 10, 41 x 10 “4Tn.

5. Ilouemy B METPO paIuONPUEMHUK YMOJIKAET?

2 BapuaHT

1. lano ypaBHeHue rapMoHudeckoro kojedanus: x = 0,4 cosSnt . Onpenenure aMIIuTy 1y U
nepuoj KonebaHuu.

2. llpyxuHa nox efdCTBUEM MPUKPEIUIEHHOTO Tpy3a Maccoil 5 Kr coBepiunia 45 konedanuii 3a
MUHYTY. HaliTH k€CTKOCTb NPY>KHUHBI.

3. Omnpenenute CKOPOCTh 3BYKa B BOJIE, €CIIM M3BECTHO, YTO UCTOYHHUK KOJIEOJIETCS ¢ IEPHOIOM
0,002 ¢, u npu 3TOM U3Iy4aeTcs BOJIHA € JJIMHOM 2,9 M.

4.0npenenute UHIYKTUBHOCTD KAaTYIIKU KOJIEOATEIIBHOTO KOHTYpPa, €CIIU EMKOCTh
KOHZIeHcaTopa coctapisieT 5 Mk®D, a mepuon konebanuii 0,001 c?

5. IIpn KaKoM IBM>KEHUM — YCKOPEHHOM UM PABHOMEPHOM - DJIEKTPUYECKUH 3apsi]l MOKET
U3JTy4aTh 3JEKTPOMAarHUTHYIO BOJIHY?

Pa3znen 5. OnTuka

Dopma KOHTPOJISA: TECT

YciaoBus BbINOJHEHUSA 321aHUSA:

MecTo BbINOTHEHUS 3a]aHUs: Y4eOHbIH KaOUHET
MakcuManibHOE BpeMsl BBITIOJTHEHUS 3aaHus: 45 MUH.
TekcT 3a1aHus: NPaKTUYECKOTO 3aHATHS

1 BapuaHT
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A1l. JIyd cBeTa mmajiaet Ha TJIOCKOE 3€pKajio. YToJ OTpakeHUs paBeH 24°. Yron Mexay
MaJal0IINUM JY4YOM U 3epKajioM

1) 12°2) 102°3) 24°4) 66°

A2. Ecnu paccrosiHue OT IIOCKOTO 3epKaja 10 npeamera paBHo 10 cMm, TO paccTOSHUE OT 3TOrO
mpeaMeTa J10 ero U300pakeHus B 3epKajie paBHO

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

A3. Eciii npeiMeT HaXOUTCSl OT COOMPAFOIICH JIMH3BI HA PACCTOSIHUU, PABHOM JIBOWHOMY
(OKYCHOMY PacCTOSIHUIO, TO €T0 U300pakeHue OyneT

Lo L ] I 1 ]
3F 2F F

F 2F 3F

1) nelicTBUTEIbHBIM, IEPEBEPHYTHIM U YBEIUYECHHBIM

2) NeHCTBUTEIbHBIM, IPSIMBIM U YBEITUYCHHBIM

3) MHUMBIM, IEPEBEPHYTHIM M YMEHBIIICHHBIM

4) neiiCTBUTENbHBIM, IEPEBEPHYTHIM, PABHBIM I10 pa3Mepy MpPeAMETY

A4. Kakoe onTuyeckoe siBJieHne 00BICHIET PaayKHYI0 OKPACKy KPBUIBEB CTPEKO3bI?
1) Aucnepcusn?) dudpakuus3) Unreppepenunsn4) [onspuzanus
AS. B ocHOBY criennabHOM TEOPHH OTHOCUTEIBHOCTH ObUIN MOJI0KEHBI

1) SKCIICPUMCHTBI, JOKA3bIBAIOIIUC HE3AaBUCHUMOCTEb CKOPOCTU CBETA OT CKOPOCTU ABHUIKCHUA
MCTOYHHUKA U IPUEMHHUKA CBETA

2) SKCIIEPUMEHTHI 110 U3MEPEHHUIO CKOPOCTH CBETA B BOJIE

3) npexacTaBieHUs O TOM, YTO CBET SBJSIETCS KOJIeOaHHEM HEBUIMMOTOo 3¢upa

4) runore3sl 0 B3aMMOCBSA3M MAacChl U SHEPTUU, SHEPTUN U UMITYJIbCA

B1. K noTosiky KOMHaThl BEICOTOM 4 M MpUKpPETIEeHA JIOMUHECIIEHTHAs JlaMmna JauHoi 2 M. Ha
BBICOTE 2 M OT M0JIa MapAJUIETLHO MY PACIIOI0KEH KPYTJIbIA HEMPO3PAUYHBIA TUCK TUAMETPOM 2
M. LleHTp maMibl ¥ HEHTP AUCKA JIEKAT HA OJHOU BepTuKaiu. Hailgure MakcuMaibHOE
PacCTOSHUE MEXY KPaHUMU TOYKAMH NIOJIYTEHH Ha IOJY.

B2. Paccrosinue oT mpeaMeTa 0 dKpaHa, TIe MOTyJaeTcsl Y4eTKOe U300paKeHHE MpeameTa, 4 M.
N3o6paxenus B 3 paza Oonblie camoro npeamera. Halimute pokycHoe paccTosiHUE JTMH3BI.
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C1. B nHo Bogoéma rimyouHo# 2 M BOUTa cBasi, Ha 50 cM BeIcTymnaromas u3 Boabl. Haiiaure
JUIMHY TEHU CBaM HA JTHE BOAOEMa, €CIIM yroJ najienus jgyden 30°, mokaszareib MpeaoMIICHUS
BoAsl 1,33.

2 BapuaHT

Al. Jlyd cBeTa nmajiaeT Ha IJIOCKOE 3€pKaI0. YTOJI OTpakeHHs paBeH 12°. Yron mexay
Na/IAI0IIMM JIy9OM U 3€pPKaJIOM

1) 12°2) 88°3) 24°4) 78°
A2. N300pakeHreM HCTOYHUKA cBeTa S B 3epkayie M sBJIsSETCS TOUKa

)12)2 3)3 4)4

P

vy o1

A3. Eciu ipeiMeT HaXOJUTCSL OT COOMPArOIIEH JIMH3BI HA PACCTOSTHUU OOJIBIIIE TBOMHOTO
(OKYCHOTO pacCTOSIHUSL, TO €ro n300paxeHue Oyaer

3F 2F F F 2F 3F

1) neficTBUTENBHBIM, NEPEBEPHYTHIM U YBEIMUEHHBIM
2) neCTBUTEIBHBIM, IPSIMBIM U YBEITUYEHHBIM

3) MHUMBIM, IEPEBEPHYTHIM U YMEHBIIIEHHBIM

4) nefCTBUTENBHBIM, IEPEBEPHYTHIM U YMEHBIIEHHBIM

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

1) ®uonerossiii2) Cunniid) Kpacusiii4) OpaHxeBblit
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AS. JInsa kakux GU3NYECKUX SIBJICHUHN ObLT COPMYIIMPOBAH MPUHITAIT OTHOCUTEITLHOCTH
lNanunes?

1) TosibKO 711 MEXaHUYECKUX SIBIICHUU

2) s MEXaHMYECKUX M TETTOBBIX

3) yist MEXaHMUYECKHUX, TEIJIOBBIX U AJIEKTPOMArHUTHBIX SIBIICHUM
4) st moOBIX PU3NIECKUX SBICHUI

B1. K norosiky KoMHaThl BEICOTON 4 M IIPUKPEIJIEHO CBETALIEECS TAaHHO — JIaMIIa B BUJE
KBazpaTa co cropoHoi 2 M. Ha BeicoTe 2 M OT 1oJ1a mapajuieabHO €My paclojIOKeH HENpo-
3payHbIil KBaJIpaT co cTOpoHOM 2 M. LleHTp maHHO U LIEHTp KBajpaTa JIeKaT Ha OJAHOU
BepTukaiy. Haliiure cyMmMapHY!O ILIOIIA b TEHH U ITOJIYTEHU Ha IOJLY.

B2. C nomMomipio cobuparolieil IMH3bI OTYyYeHO YBEJIMYEHHOE B 5 pa3 u300pakeHue mpeaMera.
Paccrosnue ot npeamera a0 3kpana 3 M. OnpeneanuTe ONTHYECKYIO CUITY JIMH3BI.

C1. Ha nno Bogoéma, HaIloJJHEHHOT'O BOJIOM 710 BRICOTHI 10 ¢cM, MOMENmEH TOYSYHBIN HCTOYHUK
cBera. Ha moBepXHOCTH BOIBI IJ1aBAET KPyTJiias HEMPO3pavyHas MIACTUHKA TAKUM 00pa3oM, 4To
e€ [eHTp HaXOAUTCS HAJ UCTOYHUKOM cBeTa. Kakoil HauMeHbIIHii paanyc T0JKHA UMETh
IUTACTUHKA, YTOOBI HU OJIMH JIyd HE MOT BBIATH M3 BOJBI? AOCOIIIOTHEIN IMOKa3aTeih
npesomiieHus Boasl 1,33.

Pa3znes 6. OcHOBBI ClIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH
dopMa KOHTPOJISI: TECT

YciaoBus BbINOJHEHUS 32IaHUS:

MecTo BBIOTHEHUS 3a/]aHus: YIeOHbIN KaOUHET
MakcuManbHOE BpeMsl BBITIOJTHEHUS 3aaHus: 45 MUH.

Tect no Teme «CnenuajbHAast TEOPUSI OTHOCHUTETbHOCTH

Bapmuanr 1.

Buumanue: V — ckopocme men (vacmuy)

1. KTo u3 HIKE YKa3aHHBIX YUYEHBIX SIBJISETCS CO3/aTeleM CIelnalbHON TeopHH
otHocurenbHoCcTH (CTO)?

a) Apnollensunac6) Anb0ept MaiikeabcoH

¢) Anp6ept OiHmTelH 1) xeiimc Makcsemn

2. B kakux equHUIIAX U3MEPSETCs SHEprus nokost Tena (dyactuusl) B CU?
a) JIx 6) JIx/xr c) Ix/M>1) KT M /¢

3. Vkaxute popmyny DUHIITEHA:

v
a) E=my v?0) E =cm’c) E= 7 1) E=mc’
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4. Kakast U3 4acTHI[ HE UMEET MACCHI IIOKOA?
a) 2JIEKTPOH 0) (POTOH C) HEUTPOH 1) TPOTOH

5. Teno (kocMuueckuit Kopadib) ABMKETCs co ckopocThio 0,95 c. I[Ipu aTOM ero nmpoaoabHbIE
pa3Mepsl. ..
a) YBEIIMYUBAIOTCS 0) YMEHBIIAIOTCS C) HE U3MECHSIOTCS

6. Kocmuueckuit kopabib aBuxkeTcst co ckopocthio 0,87 c. [Tpu aToMm ero macca, macca
KOCMOHABTOB, Macca IIPOJIyKTOB MUTAaHUs yBeIU4YUBaeTcs B 2 paza. Kak usmeHuTcs Bpems
MCIIOJIb30BaHUs 3araca MUTaHUs Uil KOCMOHABTOB?

a) yBeMUHUTCS B 2 pa3a 0) yMEHbIIUTCS B 2 pas3a

C) HE M3MEHHUTCSI 1) YBEIIMUUTCA B +Z paza

7. Ilpn HarpeBaHuu TeJl UX Macca. ..
a) yBeJIMUUBaeTCs 0) yMEHBIIIACTCS C) HE U3MEHSCTCS

8. HacTtuiia, UCIyIlleHHAast U3 KOCMHUYECKOT0 KOpalJisi, IBUKETCS CO CKOPOCTHIO V1.
OTHOCHUTENBbHO KOpabist. CKOpocTh KOCMUYECKOro Kopabuist v. UeMy paBHa CKOPOCTb YaCTHIIBI V2

OTHOCHUTEIBHO 3emMnu? v U v OJIM3KH K CKOpPOCTH CBETA.
v, 4V v, 4V
V¥ vV

a)V2=V1+V6)V2=WC)V2=1+?IL)V2=1_?

9. Cxonbko BpemeHu cBeT uaet ot 3emu 10 Ilnyrona? Paccrosinue ot 3emnu no [lnyrona 5,9
MIIpI. KM. OTBET OKPYTIIUTE JI0 LEIBIX
a) 20 ¢ 6) 2000 c ¢) 2*¥10* ¢ 1) 2*10° ¢

10. Yemy paBHa macca Tena, JBUXKYIIEerocs co ckopoctero 0,8 ¢. Macca nokosiierocs tena 6 Kr.
a) 10 kr 6) 6 xr ¢) 4,8 kr 1) 3,6 kU

11. Temy kakoif Macchl COOTBETCTBYET 3Heprus nokost 9*10'3 x?
a)1r6)10rc)100r o) 1 xr

12. * Bo ckOJIbKO pa3 YBEIMYMBAETCS Macca YaCTHUI[bI IPU JBUKEHUH cO ckopocTbhio 0,99 c?
[oxckassiBaro: 0,997 = 0,98, ¥82=0,14. OTBET OKPYIIIUTE 0 JAECATHIX

a)1,46)1,7¢)2,3 1) 7,1¢e)71

13* C kakoi CKOPOCTBIO JOJDKHA JIETETh paKkeTa, YTOObl BpeMsl B Hel 3aMesisioch B 3 pa3za?
a) 2,77*10% m/c 6) 2,8*10° m/c ¢) 2,83*10% m/cr) 2,89*10% m/c €) 2,96*10° m/c

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

1. B kakom rony 6]:1)'[8. Cco3laHa criCuruajJIbHas TCOPUs OTHOCI/ITCJ'H:HOCTI/I?
a) 1875 6) 1905 ¢) 1955 1) 1975

2. B Kakux eJMHHLIAX U3MEPSETCs] UMITYJIbC Tela (4acTHIb)?
a) Jlsx/m 6) Il / kr c) kr M/ ¢ 1) kr M/ ¢?
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3. Ykaxute popMyny pensiTUBUCTCKON Macchl:
i

a)m=ﬁ6)m=mo‘v{1_?c)m=\ﬁ__?ﬂ)m=moﬁ

4. Yemy paBHA CKOPOCTh CBETa B BaKyyMme?
a) 300 000 m/c 6) 300 000 km/4 ¢) 300 000 km/c 1) 3*10°% xKm/c

5. Tenmo uiu 9acTuIa ABMKETCS CO CKOPOCTHIO, OMM3KOM K ckopocTH cBeta. [Ipu 3Tom ee macca
OTHOCHUTEJIbHO HETIOABIKHOTO HaOII01aTens. . .
a) YBEIMYMBAETCs 0) YMEHBIIACTCS C) HE U3MEHSIETCS

6. KocMuueckuii kopabib 1BUKETCS cO cKopocThio 0,5 ¢ oTHOCcUTEeNnbHO 3emun. M3
KOCMHYECKOT0 KOPaOJIsl HCITyCKAeTCsl CBETOBOM CUTHAJI B HAIIPABJICHUH ABHKCHUS KOPAOIIs.
UYeMy paBHa CKOPOCTb CBETOBOT'O CUTHAJIA OTHOCHUTENBHO 3eMITu?

a)0,5¢c0)cc) ,5¢cm)cds

7. B kocMudeckoM kKopabite, IBIXKYIIEMCS CO CKOPOCTBIO, OJTM3KOM K CKOPOCTH CBETA BPEMSI. ..
a) uaer OpicTpee 0) UAET MeJICHHEee
) Ha 3emJie 1 KOCMHUYECKOM Kopabiie BpeMs UIeT OAMHAKOBO.

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

0) yactuiia 06JaaeT ISKTPUUCSCKUM 3aPsI0M

C) Ha YaCTHUIy ICHCTBYET IPABUTALMOHHOE TI0JIe 3eMITH

J) YaCTHIIA HE MOXKET paciazaTbCsi Ha COCTABHbBIC YaCTH

9. CxonbpKko BpeMeHH cBeT uaet ot 3emin 10 Mepkypusi? PaccrosiHue ot 3emnu 10 Mepkypus
58 MIIH KM.
a) 0,02 ¢ ©6) 100 ¢ ¢) 200 ¢ 1) 1000 ¢

10. Inuna nokosimierocs crepxkHs 10 M. Uemy OyaeT paBHa ero JUIMHA MPU IBUKEHUU CO
ckopoctbio 0,6 c?
a)6mM0)8mc)l0OMpa) 16 M

11. HaliguTe 3HEPruto MoKos 1eKTPOHA.
a) 8,1*107™ Tk 6) 8,1*10716 Tk ) 2,7*10°" JIx 1) 2,7*%1022 Ix

12* C kocMHuuecKoro Kopadsisi, yaastonerocs ot 3emin co ckopoctbio 0,75 ¢, ctapTyeTr pakera
B HalpaBJIEHUH JIBHKEeHUS Kopabis. CKopocTh pakeTsl oTHocuTenbHO 3emin 0,96 c. Kakoa
CKOPOCTb PaKeTbl OTHOCUTEIHHO KOpals?

a)0,75¢6)cc)0,8cm)0,85ce)0,96c

13* Pakera nBmwxketcs co ckopocThio 0,968 ¢. Bo CkobKO pa3 oTIn4aeTcst BpeMsi, U3MEPEHHOE B
pakeTe, OT BpeMeHHU, H3MEPEHHOTO TI0 HEMOIBHKHBIM Yacam?

a) 5 pa3 0) 4 pazac) 3 pa3a 1) 2 pazae) 1,5 paza

Paznen 7. KBantoBas pusuka

dopMa KOHTPOJISA: KOHTPOJIbHAs padoTa
Ycj10BUS BHITIOJTHEHUSI 3a1aHNS
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MecTo BBINOTHEHUS 3a/1aHus: yueOHbI KaOMHET
MakcumanbHOe BpeMsl BBITIOJIHEHUS 3a1aHus: 45 MUH.

Texcr 3aJaHUA. TCKCT KOHTpOJILHOI?I pa6OTBI

1 BapuanT

1. Karox poTosnementa 00aydaeTcs CBETOM ¢ JUIMHOM BOMHEL A = 3,5 X 1077 m. Kakas sHeprus
nepezana GOTOIEKTPOHAM, €CIIU B 1ienH (GoTodIeMenTa IpoTek 3apan Q =2 x 10712 Ku?
[Tocrosunas [lnanka h = 6,62 x 10734][:kec, Benuunna 3apsaa snekrpona |¢| = 1,6 x 1071° Ku,
CKOpOCTh cBeTa ¢ =3 x 108 m/c.

2. Kakoii MakcuMasbHBIN 3apst Q MOXET ObITh HAKOIUICH Ha KOHJEHCATOpE eMKOCThIO Co = 2 X
107! ®, oxHa U3 0OKIAMOK 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]I:kec, Benmuuna 3apsza snekrpona |e| = 1,6 x 107! Kui, ckopocts cBera ¢ =3 x 108 m/c.

3. Ha MeraminuecKkyro IUIACTUHKY CKBO3b CETKYy, MApAUICIbHYIO IUJIACTUHKE, NAJaeT CBET C
JUIMHON BoiHBl A = 0,4 MkM. DOTOTOK IpeKpallaeTcss MpU 3aJepKUBAIOIIEH pPa3HOCTU
NOTEeHUMANIOB MexAy IuactuHkod u cetkod U = 0,95 B. OmnpenenuTs KpacHyr T'paHUILY
pororddexTa (MAKCMMaIBHYIO [UIMHY BOJHBI Amax). [locrosnnas I[Tnanka h = 6,62 x 10734 Ikec,
BEJIMYMHA 3apsza dyekTpona |e| = 1,6 x 1071 Ku, ckopocts cBeta ¢ =3 x 103 m/c.

2BapuaHT

1. Atom Bomopoaa ucmyctui GpoToH ¢ AauHOM BosHbl 4,86 % 107 M. Ha ckoibKO M3MEHMIIACH
SHEPrus 3JIEKTPOHA B aTome?
2. [Tnockuit amOMUHHUEBBIH 3JIEKTPOJT OCBEUIAETCS YIbTPA(UOIETOBBIM CBETOM C JJTMHON BOJIHEI
L =830 x 10 m. Ha xakoe MakCUMalbHOE PACCTOSHHME OT IOBEPXHOCTH DJIEKTPOJA MOMKET
yIATUTHCS (POTOIIEKTPOH, €CIIM BHE AJICKTPOJIa HMEETCS 3aCPKUBAIOIIECE FICKTPHUECKOE TT0JIe
HanpsokenHoctu E = 7,5 B/em? Kpacnas rpanuna gotosddexra A5 amtOMUHHST COOTBETCTBYET
JUTMHE BOJHBI Ao = 33,2 X 1078 m.

3. Karox BakyymHOro ¢oTO3JIeMEHTa 00JIy4aeTCsl CBETOBBIM MyYKOM C JIJTUHOM BOJIHBI A = 0,5
MKM 1 MOIIHOCTBI0O W = 1 Br. [Ipu 60JbIINUX YCKOPSIIOMIMX HAMPSKEHUSX MEXKIY KaToAoOM U
aHOJIOM (OTOTOK JIOCTUTaeT HACHIINIEHUS (BCE AJIEKTPOHBI, BHIOUTHIE W3 KaToJa B E€AMHHUILY
BpeMeHH, nocturaiot anona) In = 4 MA. Kakoe xonuuecTBO n ()OTOHOB NMPHUXOJIUTCS HA OAUH
5JIEKTPOH, BEIOMBAaeMBIH n3 Karoga? 3aps snekrpona e = 1,6 x 1071 Ka. Iocrosnnas ITnanka
h=6,6 x 10734 I3kec.

Paznen 8. CtpoeHue u 3BOJIIOIUSA BCEJTCHHOM

@®opMa KOHTPOJIS: 3alIIMTA COOOICHUM

YciioBus BbITIOJIHEHNUS 32/1aHNUS

MecTo BbINOTHEHUS 3a]aHus: Y4eOHbIH KaOUHET
MakcumanbHO€ BpeMsl BBITIOJIHEHUS 3aaHus: 45 MUH.

[TpumepHas TemaTuka cOOOLIECHU:

1. Ctpoenue ["anakTuku

2. HoBoe npexcraBiieHne 0 CTpoeHUH Beenennoi
3. OBomronus BeenenHoit

4. Teopuu 3BoMOIMHU Beenennoit

5. Teopus DaBuHa Xa00ia
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3.3 Kpurepuu oueHkn

Kpurepun oneHuBanus Tecra:
OOyuaromuiicst mojrydaet OleHKY «5» npu BoinosiHeHUH 95-100 % 3aanuii npaBUIIbHO.
OOyyaronuiics Moyy4aer oleHKY «4» MpH BbIOJIHEHUU 75-94 % 3aganuii mpaBUIIbHO.
OOyyaromuiics rmosy4aer oleHKY «3» IpH BblltosiHeHUU 60-74 % 3a1aHuil IpaBUIIbHO.
OOyuaromuiicst mojydaeT OIEHKY «2» Mpu BbITOJIHEHUH MeHee 60 % 3a1anuii nmpaBUIbHO

Kputepuu onieHuBaHus MUCbMEHHOW KOHTPOJIbHOI PadoThI

OnenHka «5» cTaBUTCS 32 pabOTY, BHIITOJIHEHHYIO TIOJHOCTHIO 0€3 OMUOO0K U HETOYETOB.

Onenka «4» craBUTCA 3a pabOTy, BBIMOJHEHHYIO MMOJTHOCTBIO, HO MIPH HAIMYUU B HEHl HE
OoJiee 0THOM HErpyOOi OITMOKK U OJTHOTO HeouéTa, He OoJiee TPEX HEJ0UETOB.

OrneHka «3» CTaBUTCS, €CJIM CTYICHT TMPABWJIBHO BBITIOJHUI HE MeHee 2/3 Bcelr paboThI
WM JOTYCTHUJ He OoJiee oHOU rpy0oil omuOKu U ABYX HeLo4Y€TOB, HE Oosiee OHOM rpybolt U
OJIHOI Herpy0oil omubKku, He O6osee TPEX HEerpyObIX OMIMOOK, OTHOM HErpyOoil OMIMOKU U TPEX
HEJI0YETOB, IIPU HAJIMYUHU YETBIPEX-TIATU HETOYETOB.

Ornenka «2» CTaBUTCS, €CIIM YUCIIO OMUOOK M HETOYETOB TIPEBBICUIIO HOPMY JIJISI OTICHKH
«3» WM TIPaBUIIBHO BBHITIOJIHEHO MeHee 2/3 Bceil paboThI.
[MEPEYEHb OINBOK
['py0Obie ommbKu

1. Hesnanme ompenencHUil OCHOBHBIX IMOHSTHM, 3aKOHOB, MPaBUJI, OCHOBHBIX MOJOXEHUN

Teopuu, HopMyIl, OOIIETPUHSITHIX CUMBOJIOB 0003HAYCHUS (PU3NUYECKUX BEIUYUH, €AUHUIL
U3MEpEHHUSI.
HeymeHue BbIIETUTH B OTBETE IJIaBHOE.
Heymenne npuMeHSITh 3HAHUS IS PEIICHHS 3a/1a49  OOBSICHEHUS (PU3HUECKUX SIBJICHUU.
Heymenwne ynTath v CTpOUTH TpadUKH U TPUHITUTTHATBHBIC CXEMBI.

Al

Heymenne mnoaroroButrh k paboTe YCTaHOBKY WM JiabopaTopHOE 0OOpYyJOBaHHE,
IIPOBECTU OIBIT, HEOOXOAUMBIE PAcu€Thl, UM HCIOJIH30BaTh IMOJIyYEHHBIE JaHHbIE IS
BBIBOJIOB.
6. HeOpexxHoe oTHOIIEHHE K 1a00paTOPHOMY 00OPYJIOBAHUIO U U3MEPHUTEIBHBIM ITpHOOpam.
7. Heymenue onpenenauTs NOKa3aHUE U3MEPUTENHLHOIO IPUOOpA.
8. Hapymenue TpeboBaHuil npaBui 6€30MaCHOTO TPy/a MPHU BBITOJHEHUH SKCIIEPUMEHTA.
HerpyOsbie ommbku
1. Herounoctu ¢GOpMyITHpPOBOK, ONpeEICHUMN, MOHSATHUN, 3aKOHOB, TEOPHUH, BBI3BAHHBIE
HEIOJIHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB ONPEEIIIEMOI0 MOHITHS, OIINOKH, BEI3BAaHHBIE
HECOOJI0ICHUEM YCIIOBUI MPOBEACHUS ONbITA MJIK U3MEPEHUI.
2. OmmOKM B YCIOBHBIX O0O3HAUEHUSAX HA NPUHIUMNHAIBHBIX CXeMaxX, HETOYHOCTHU
yepTexel, rpagKoB, CXeM.
3. TIpomyck mnu HETOUYHOE HANMCAHWE HAUMEHOBAHUH eMHUL (PU3UUECKUX BETHUYHUH.
4. HepaunoHanbHBIN BBIOOP X0Ja PEILICHHS.
Henouérer
1. HepanuonanbHble 3alMCH MPU BBIYUCICHUSIX, HEPALIMOHAIbHBIE TIPUEMBI B BHIYHCIICHUH,
peoOpa3oBaHUU U PEIICHUH 33]1a4.
2. Apudmernyeckue ommuOKM B BBIYMCIEHUSX, €CIIM 3TH OLWIMOKH TIpyOO HE HMCKaXaroT
pealbHOCTb MOJTYYEHHOI'0 pe3yJsbTaTa.
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3. OtaenbHBIE NOTPEITHOCTH B POPMYIHPOBKE BOIIPOCA HITH OTBETA.
4. HeOpexHOe BBHIIOTHEHUE 3aIHCEH, UepTexel, cXeM, TpapuKOB.
5. Opdorpadudeckue u MyHKTyaIMOHHBIC OIMITUOKH.

Kpurtepuu oneHnBaHus 10MOJHUTE]IbHOI0 COOOIIEHHA:

Omnenka «5» CTaBUTCS B TOM CIllydae, €CIM CTYACHT IOKa3bIBACT BEPHOE IMOHUMAHUE
(U3NYECKOI CYIIHOCTH PacCMAaTPUBAEMBIX SIBJICHUH M 3aKOHOMEPHOCTEH, 3aKOHOB U TCOPHH,
JIaeT TOYHOE ONPECIICHHE M HMCTOJIKOBAHHE OCHOBHBIX TOHSTHH, 3aKOHOB, TEOPUH, a TaKXKe
NpaBWIbHOE OmpeseiicHrne (QU3MYECKHX BEIWYHMH, WX EIMHUI] M CII0COOOB W3MEPCHUS;
NPaBUIBHO BBITIOJHIET YEPTEXKH, CXEMbl M TpapUKH; CTPOUT OTBET IO COOCTBEHHOMY IUIAHY,
COIIPOBOJKIAET paccKka3 HOBBIMH IPUMEpPaMH, YMEET MPUMEHUThH 3HaHUS B HOBOW CUTYAIMH TPU
BBITTOJIHEHUH TPAKTHUYECKUX 3aJaHUN; MOXKET YCTaHOBHUTH CBSA3b MEXAY H3y4aeMbIM U paHee
U3YyYEHHBIM MaTEepPHaJIOM I10 Kypcy (HU3UKH, a TAaKXKE C MaTepHajoM, YCBOCHHBIM IPU U3Y4EHUHU
JPYTUX MPEIMETOB.

OreHka «4»- eclii OTBET YUCHHUKA YIIOBJIETBOPSICT OCHOBHBIM TPEOOBAHHUSAM K OTBETY Ha
OLICHKY «5», HO JaH 0e3 HCIOJb30BaHUS COOCTBEHHOTO IIIaHA, HOBBIX TPUMEpOB, 0Oe3
NPUMEHEHHS 3HAHWH B HOBOW CHUTYyallMH, O€3 WCIOJIB30BaHUSI CBsI3eH C paHee HM3y4CHHBIM
MaTepHajJoM U MaTepHajoM, YCBOCHHBIM NPU H3YyYCHHU APYTHX NPEAMETOB; €CIIH y4JaIluhCcs
JOITYCTHII OJTHY OIIMOKY WK He 6oJiee ABYX HEAOYETOB U MOYKET UX MCIIPABUTH CAMOCTOSTEIILHO
WX C HEOOJIBIIONW MOMOIIBIO YUUTEJIS.

Omnenka «3» CTaBHUTCS, €CIHM YYAIIMKCS MPABHIBHO MOHUMAET (DPU3MYECKYIO CYIIHOCTD
paccMaTpUBAEMbIX SIBJICHUN M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/IENIbHBIC TIPOOEIIbI B
YCBOGHHH BOIIPOCOB Kypca (M3HMKH, HE MPEMATCTBYIONIME JTaJIbHEHIIEMY YCBOCHUIO
IPOrPAaMMHOT0 MaTepualia; yMEeT MPUMEHSATh IOJYYCHHbIC 3HAHHUS MPU PEUICHUU TPOCTHIX
3aJa4 ¢ UCIOJIb30BAHUEM T'OTOBBIX (POPMYJI, HO 3aTPYAHSAETCS NPU PELICHUH 3a/1a, TPeOYyIoLIX
npeoOpa3oBaHrs HEKOTOPBIX (HOPMYI; MOMYCTHJI He Ooiee OgHOW TpyOOd OIMOKKM U ABYX
He04ETOB, HEe Oosiee OAHON rpy0oit U 0JIHOM HEerpyOol omunoOKy, He Oosee IBYX-TpEX HErpyObIX
OmMOOK, OAHOM HEerpyOool OMMOKH U TPEX HETOUYETOB; JOMYCTHII YETHIPE WIIH TISITh HEAOYETOB.

OreHka «2)» CTaBUTCS, €CITU YYAIHIACs HEe OBJIAJIe] OCHOBHBIMH 3HAHUSIMHU M YMEHUSMH B
COOTBETCTBUH C TPEOOBAHUSMH IMPOTPAaMMBl M JIOMYCTHJI OOJbIE OMIMOOK M HETOYETOB, YeM
HE00XO0AUMO JJIsl OLIEHKH «3».

3.4 K104 K KOHTPOJIbHO-U3MEPHUTEIBbHBIM MaTepHaIaM

Pazgea 1. MexaHuka ¢ 3j1eMEHTAMU TEOPHU OTHOCHUTEIbHOCTH

Bapuanr 1
Howmepa 3aganuii OTBET
Al 4
A2 4
A3 1
A4 2
A5 2
A6 2
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A7 3
Bl 2M.c
B2 Im.c2
B3 4]Tx
Bapuant 2
Howmepa 3ananuit OTBET
Al 2
A2 1
A3 4
A4 2
AS 1
A6 2
A7 3
Bl 2M.c
B2 6.8k
B3 2m.C

Pazgea 2. Moaexkyasipuas pusuka. Tepmoaunamuka
OTBeThI HAa KOHTPOJIbHYIO padboTy 1o Teme MonekymnspHas ¢puszuka 10 xiacc

| BapuaHT
Al-3

A2-2

A3-1

A4-3

AS5-1

B1. 20 monp
B2. 123

CI1. 5,56 xr
2 BapuaHT
Al-1

A2-3

A3-1

A4-3

AS-1

B1. 675 klla
B2.432
Cl1.22,22 cm

Pa3znen 3. OCHOBBI 2JIEKTPOAMHAMUKH
1 BapuaHT

Al-1

A2-1
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A3-3

A4-2

AS-4

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

2 BapuaHT
Al-3

A2-2

A3-1

A4-2

AS5-2

BI1. 5 MxKn
C1.1=mgl/u0nNS

Paszneua 4. KoJsieOanusi 1 BOJIHBI

1 BapuanT

Nel 3anumem ypaBHeHHE rapMOHMYECKHUX KOJeOaHUI B 0OLIEM BUIE

x = A cos (ot+¢). Cornactao ycinoButo ¢=0, A=0,8m, w©=2m y=2%*3,14*0,5=3,14

Ne 2
13 dbopmyis meprona T=2 © V(1/g) Bepasum mmuny 1=(g*T2)/4n2 Tocie
BBIUMCIICHUH MOTydnM 1=3m.
Otsert: 1=3m
Ne3
dopmyna IIMHBI BOJIHBI A=V/V', 0TKy1a BbIpa3uM 4acToTy V=v/ A, mocie
BbluncieHui noayunm V=0,03 I'xg
OtBet: V=0,03111
Ne 4
dopMyITa Iepro/Ia KoNebaHnii B 2IeKTpoMarHuTHOM KoHType T=2 \(L*C),
BBIYMCIIUB 1O 3TOM popMmyiie nmomyyaem T= , mo ¢popMysie 4acTOThI mosry4aem V
=1/T=
Otset: V=0,03I"11, T=C
2 BapuaHT
Nel 3anumem ypaBHeHHE rapMOHMUYECKHX KOJeOaHUI B OOLIEM BUIE
x = A cos (ott+o). ITo ycrnosuto 3agaun x = 0,4 cosSnt , 3Hauut =0, A=0,4m,
=5,
[To popmyne =2 n/ T Braucium T=2 1/ ©=0,4c
OtBet: A=0,4Mm, T=0,4c
Ne 2
N3 popmyner nepuoga T=2 nt V(m/K) BBIpa3HM KECTKOCTB npyxkunbl k=4 1 2* m
/T2 Tlocne BbruMcaeHU noryunm k=
Otger: k=
Ne3
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dopmyna quHBI BOJTHBI A=0* T, 0TKy1a BeIpa3uM ckopocTh v = A/T, mocie
BBIYMCIICHUH MOJIy4YnM T=c

Otget: T=c

Ne 4

dopMyIta Iepro/Ia KOIeGa Ui B 2IeKTpoMarHuTHOM KoHType T=2 7\(L*C),
BBIPa3UM U3 3TOH (HOpMYIIbl HHAYKTUBHOCTD KaTymku L = (C*T2)/4n2 |, mocie
BBIYMCIICHUH MoydyaeM L =

Otger: L =

Pazgea S. Onruka

1 BapuanT
1-4

2-3

3-4

4-2

5-1

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

2-4

3-4

4-3

5-1

6.36 M
7. 2,4 nutp
8.11,4 cm

Pa3zges 6. OcHOBBI CIeIHAJILHOM TEOPUH OTHOCUTEIbHOCTH

Nel | No2 | Ne3 | No4 | NeS | Ne6 | Ne7 | Ne® | Ne9 | NelO | Nell | Nel2 | Nel3
1 c a I o o C a C C a a I c
BapuaH
T
2 § c a c a o o a c o a a §
BapuaH
T

Paznen 7.KBantoBas ¢pusuka

1 BapuanT
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Nel

Pemenne.
BenununHa npoTekiiero B ienu 3apsjaa paBHa

Q=elN,
rIe N — YHCIIO (hOTORIEKTPOHOB.
Otcrona

N =Q/|e|.
OHeprusi OJHOTO CBETOBOIrO KBaHTa C JUJIMHOW BOJHBI A paBHa hc/A.
CraenoBaTteibHO, (b oTORIEKTpOHAM nepenana SHEprus Nhc/A.
Torma

W = Qhc/(Me|).

[Tocite MOACTAHOBKY 3HAYEHHUH 1 BBIYUCIEHHs, onydaeM W =7 x 10712 k.
Oteer: W =7 x 10712 JIx.

Ne2

Pemennue.

CornacHo ypaBHEeHMIO DWHIITENHHA Ul PoTor((PeKxTa FHEPrusi CBETOBOIO KBAaHTA
pacxojyeTrcsl Ha MPeoJIoJIeHUEe padoThl BBIXOJIa M HAa COOOIIeHHE (POTOICKTPOHY
KUHETUYECKOU SHEPTUU:

he/A = A + mv?¥/2,

OTKyJa
mv?/2 = he/lh — A.

[Tokupatomue oOaydaeMyro OOKIaAKy KOHAEHcAaTopa (POTOAIEKTPOHBI YHOCST
OTpULATEIbHBIA  3apsif, B pE3yJbTaTe Yero 23Ta OOKIagKa 3apshKaeTcs
nojokutenbHO. Co37aBaeMoe €10 JIIEKTPUYECKOE I0JI€ HABOJAUT TAKOM Ke IO
BEJIMYMHE OTPHUIIATEIBHBIN 3apsij Ha Jpyrol oOkiagke. Mexay oOKiIaakaMu
BO3HUKaeT pa3HocTh noTeHiuanoB U = Q/C,, tne Q — BenuuuHa 3apsja Ha
KOKI0M M3 OOKIAIOK. DJIEKTPUYECKOE TO0JIe KOHACHCATOpa CTPEMUTCS BEPHYTh
AIEKTPOHBI Ha MOJIOKUTENIBHO 3apsSHKEHHYIO 00OKJIaJIKYy.
Eciu mnoTeHuuManbHasi SHEPrusi SJIEKTPOHOB B OKPECTHOCTH OTPHULIATEIIBHO
3apsokeHHOM oOkaaky |e|U craHeT paBHOM X HA4aJbHOM KMHETUYECKOM dHEpTuH,
TO BCE JICKTPOHBI, MOKUAAIONINE 00IydaeMyr0 00KIaaKy, OyayT BO3BpaIllaThCs Ha
HEee, W 3apAlKka KOHAeHcaTopa mpekpaTutcs. Takum o0pa3oMm, YcCIOBUE
JIOCTUKEHUSI MAaKCUMAaJIbHOTO HAMPSIKEHUS MEXKIYy OOKJIaJKaMu UMEET BUI:
mv?%/2 = |e|U,
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NnIn
he/h — A = [€|Q/C.

Otkyna
Q = (Co/|e|)(he/k — A).

[Toce mOACTAaHOBKY 3HaYeHUH 1 BeryuciaeHus, umeeM Q = 1,2 x 107! Ko
Otser: Q=1,2 x 107" Kun.

Ne3.

Pemenue.

@OTOTOK MPEKPAIIAETCA, KOrJa TMOTCHUUAIbHAA JHEPrusi JJIEKTPOHOB B
3aJIEP>KUBAIOIIEM TI0JIE CTAHOBUTCS PAaBHOW KMHETUYECKOM SHEPTUU JIJIEKTPOHOB,
MMOKUIAOIIUX TUIACTUHKY, T.€.

le|U = mv?%/2.

Hcnonb3ys ypaBHEeHUWE DWHINTEHHA, MOJdy4daeM palOOTy BbIXOJa JJIsi MaTepuaia
MJIACTUHKHU:
A =hc/L — |e|U.

JInuHa BOJIHBI  Amax, COOTBETCTBYIOIIAsi KpacHoM rTpanuie (ororddekra,
OTIpEISISICTCS 3 YCIIOBUS, YTO SHEPTHsI KBaHTa paBHA pabOTe BhIXOAA:
he/Amax = A.

O6’B€,Z[I/IH$I5[ 3aIlIMCaHHBIC COOTHOIIICHMA, HonyqaeM OTBCT:
Amax = he/(he/h — |e[U) = 5,7 x 107 m.

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

Pemenue.
Ilo Teopun bopa mnpu mepexone 3JEKTpOHAa U3 COCTOsSHMS C dHeprued En B
cocrosinue ¢ sHepruei Em nznyyaercst (OTOH ¢ s3HEprueid, paBHOM

Y4uuTeIBas, 4TO
v =c/A,
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oJIy4aem
AE = he/A.

[ToacTaBUM YUCIIEHHBIE 3HAYEHUS]
AE = 6,63 x 1073 x 3 x 10%/(4,86 x 1077) = 4,09 x 107"° (JI:x) = 2,56 3B.

OtBet: AE = 2,56 3B.
Ne2

Pemenue.
Oueprus GoToHA

W, = he/A
pacxoayeTcsi Ha COBEpIICHHE pabdOThl BBIXOJA A, oOmIpeaesieMoe KpacHOM
TpaHULCH

A = hc/he,

1 Ha paboTy MIPOTHUB 3a/ICP>KUBAIOIIIETO TI0JIS, PABHYIO
W = eKl,

rae 1 — uckomoe paccrosiHue.
he/A = he/h, + eEl

Otcrona
1= (/A — 1/ho)hc/(eE).

Pacuer maer1=1,5 cm.

Ne3.

Pemenue.
Yucno ¢hoTOHOB, TAAAIONTNX HA KAaTOJ B €MHUILY BPEMECHH

Nohc/A=W,
No = Wi/(hc).

LII/IC.]IO BHGKTPOHOB, BBIJICTAKOIIIHUX B CI[I/IHI/II_[y BpeMeHI/I,
Ne =1/e.

KonnuectBo POTOHOB, MPUXOASIIMXCS HA OJIUH JICKTPOH,
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n = No/Ne = Wie/(hcel) = 100.

Pa3znen 8.Ctpoenue u 3Bosounst Beesiennoit

IIpumepHoe coodIeHme:

35



Crpoenue u 3BoI01UA BeesieHHOM
Bcenennas 6eckoHeYHa BO BpeMEHHU M ITpocTpaHcTBe. Kaxaas yacTH4Ka BCEICHHOM UMEET CBOE
HAYaJo0 U KOHEI, KaKk BO BPEMEHH, TaK U B MPOCTPAHCTBE, HO BCs BceneHHass OecKoHeUHA U
BEYHa, TaK KaK OHA SBIISIETCSd BEYHO CaMOJBIDKYyIUeWcs Martepueil. Bcenennas 3T1o Bcé
CYHICCTBYIOLICC. OT MeIpYyalIuxX MIBUIMHOK U aTOMOB A0 OI'POMHBIX CKOIUICHUH BCIICCTBa
3BE3HBIX MUPOB U 3BE3THBIX CHCTEM.

3Be3apl BO BceeneHHoll o0benuMHEHB B THUTAaHTCKUE 3BE3JHbIE CHCTEMbI, Ha3bIBa€MbIE
rajJlakTUKamMH. 3B€3/Hasi CUCTEMa, B COCTaBE KOTOPOH Kak psAIoBasl 3BE€3Ja HaXOAMTCS Halle
Connne, HasbiBaeTcs ['amaktmkoit. Ywcio 3Be3n B ramaktuke mnopsaka 1012 (TpwuinoHa).
MueuHblil yTh CBeTJIasi cepedpucTas mojoca 3Be3/] OMOsIChIBAET BCE HE0O, COCTABIISAS OCHOBHYIO
yacTh Hamel ["anakTuku. Mieunslit myTs Haubosee apok B co3Be3auu CTpenblia, rie HaxoaaTcs
camble MOIIHBIE oOJyiaka 3Be3/1. HauMeHee sSipok OH B MPOTHUBOMNOJIOXKHON yacTu Heba. M3 aToro
HETPYJIHO CIeNaTh 3aKJIIOYEHUE, YTO COJIHEYHAas CUCTEMa HaXOOUTCSA HE B IieHTpe [ amakTtuku,
KOTOPBII OT Hac BHJEH B HampaBieHuH co3Be3nusi Crpenbia. Pasmepsr 'amaktuku Obuin
3aMEUeHbI 110 PACIOJIOKEHHUIO 3BE3/], KOTOPhIE BUIHBI HA OONBIINX PACCTOSIHUSIX. DTO 1edenabl
u ropsiune rurantel. JJuamerp [Nanaktuku npumepHo pased 3000 nk ([1apcek (1K) - paccrosHue,
C KOTOPBIM OoJblIasi MOJYyOCh 3€MHOW OpOMUTHI, MEPIEHAUKYISPHAs JIydy 3pEHHs, BUJIHA O]
yriaom B le. 1 Ilapcek = 3,26 cBeroBoro roma = 206265 a.e. = 3*1013 km.) wiu 100000
CBETOBBIX JIET (CBETOBOM IO/ - pPAcCTOSIHUE, MPOIICHHOE CBETOM B TE€YEHME r'0j/ia), HO YETKOMN
TPAHUIIBl Y HEE HET, IOTOMY YTO 3BE€3/IHAsl INIOTHOCTb IMOCTENIEHHO CXOJUT Ha HET.

B uenrtpe 'anaktuku pacnonoxeno sapo auamerpoM 10002000 nk - rUraHTCKOE YIJIOTHEHHOE
ckoruieHue 3Be3. OHo HaxonuTcs oT Hac Ha pacctosHuu nouTd 10000 nk (30000 cBeTOBBIX JIET)
B HampaBjeHuH co3Be3nusi CTpemnblla, HO MOYTH LEIHKOM CKPBITO IUIOTHOW 3aBecoil 00JaKoB,
YTO MPEMATCTBYET BU3YAJIbHBIM M (oTOrpaduyeckuM HAOIIOIEHHUSIM 3TOTO WHTEPECHEHIIEro
oOvexkta [amaktukun. B cocraB  spa  BXOOUT  MHOTO  KPAacHBIX  TUTAHTOB U
KOPOTKOIEPUOANUECKUX Liedenns.

3Be37bl BEPXHEW 4YacTH TIJIaBHOW IMOCIIEOBATEIbHOCTH, a OCOOEHHO CBEPXIMIaHTBhl U
KJIaccudeckue 1edenibl, COCTaBIAI0T Oosee Mosoble HaceneHre. OHO pacroaraercst Jajiblie
OT IIeHTpa W 00pa3yeT CpaBHUTEIbHO TOHKHUU ciod uiaum guck. Cpeau 3Be3l 3TOTO JHCKa
HaXOJUTCs MbleBas MaTepus U obnaka rasa. CyOKapIuKu M TUTaHThl 00pa3yroT BOKPYT sijipa U
mucka [anmaktuku cdepuueckyro cucremMy. Macca Hallel TajJlakTUKH OLIEHUBAaeTCsl ceifuac
pasubiMu criocobamu U paBHa 2*1011 macc Connima (macca Connua paBHa 2*1030 kr.) mpudeMm
1/1000 ee 3akmroueHa B MEX3B€3/IHOM rasze U nbuid. [lonepeunuk Hamiel ['anakTuku cocraBisieT
100000 cBeToBBIX JH€ETO.

N3BectHo Gosee 100 miapoBbIX M COTHU PACCESHHBIX CKOIUICHUH, HO B ['ajaKkTHUKE MOCIEeIHUX
necsaTku Thicsid. Kpome 3Be3nm B cocTaB ['amakTUKu BXOAWUT e€Ie paccesHHAs MaTepus,
Ype3BBIYAHO PacCEsTHHOE BEIECTBO, COCTOAIIECE M3 MEXK3BE3HOTO ra3a u nsuti. OHO oOpasyer
TYMaHHOCTH. TyMaHHOCTH ObIBaloT AUQGY3HBIMU (KIOYKOBATOW (DOPMBI) M TJIaHETAPHBIMH.
[Tpumep: ra3ombuUIeBas TYMaHHOCTh B co3Be3quu OpHOHA W TEeMHas TbUICBas TYMaHHOCTH
Konckas ronosa. Bo BecenenHoii HeT HU4Ero €IMHCTBEHHOTO M HEMOBTOPUMOT'O B TOM CMEICIIE,
YTO B HEM HET TAKOT'O Teja, TAaKOTO SIBJICHUS, OCHOBHBIC U OOIIME CBOHCTBA KOTOPOTO HE OBLIU
OBl TOBTOPEHBI B IPYTOM TeJE, IPYTHUMH SIBICHUSMHU.

Baeninuii Buj rajakTHuk ‘-IpeBBLI‘-IafIHo pa3Hoo6paseH, 1 HCKOTOPBIC U3 HUX OUCHBb JKUBOIIMCHBI.

B ocnoBHOM KJIaCCI/I(I)I/IKaLII/I}I TaJIaKTHK OCIIHUTCS Ha 3 Byaa: SJIJIMIITHYCCKHUEC - o0o3Hauaemeie E
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(elliptical); cnupanbnbie (Spiral); HenmpaBwIbHBIC - 0003HaYaeMble (irregular)7.

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

C HECKOJBKO OJHOOOpPAa3HBIMHU JIIIMITHUYECKUMHU TaJlaKTUKAMHU KOHTPACTUPYIOT CIIHpaJIbHbIE
TaJIaKTUKH, SIBJSIOIIMECS MOXKET OBbITh 1a)Ke CaMbIMU >KUBOITUCHBIMU 00BbeKTaMU BO BceneHHOM.
VY 2MNTUYECKUX TajJakTHUK BHEIIHUNA BHUJ TOBOPUT O CTaTUYHOCTH, CTAllMOHAPHOCTH.
CriupanbHble TaJakKTHKU, HA000POT, SBJSIIOT COOOM mpumep AMHAMUKU (GopMbl. VX KpacuBble
BETBH, BBIXOJSIINE M3 LEHTPAIBHOTO fAIpa M KaK Obl TEpsIOMIME OYEepPTaHUs 3a IpererIaMu
raJIakTHKH, YKa3bIBaeT Ha MOIIHOE CTpeMHUTENbHOE ABIKeHue. [lopakaeT Takke MHOroodpasue
¢opM u pucyHkoB BeTBed. Kak mpaBuio, y rajgakTUKM HMEIOTCS JBE CHUPAJIbHBIE BETBH,
Oepymiue Hayalo B TPOTHUBOMOJOXKHBIX TOYKAaX fAApa, Pa3BUBAIOUIMMUCS  CXOIHBIM
CUMMETPUYHBIM 00pa3oM H TEPSAIOMMMHCA B TPOTUBONOJIOKHBIX OONACTsIX nepudepun
ranakTuku. OJIHAaKO M3BECTHBI IpUMEpbI OOJIBLIEr0, YeM JBYX YHMCJa CHUpAIbHBIX BETBEH B
rajlakTuke. B npyrux ciydasx covpaid JBe, HO OHM HEpaBHbI - OJHA 3HAUUTENbHO Oolee
pa3BuTa, 4eM BTOpasl.

[lepeuncienHble 10 CUX MOP THUIbI TAJAKTHK XapaKTepU30BAJIUCh CUMMETPHUUYHOCTBIO (QOpM,
ONPENICICHHBIM ~ XapakTepoM pHucyHKa. Ho BcTpedarorcss Oonblioe 4YHMCIO — TFallaKTHK
HenpaBWIbHOW (opMbl, 0€3 KaKoi-I11M00 3aKOHOMEPHOCTU CTPYKTYpHOro CTpoeHus. MM nparor
0003Ha4YeHNEe OT aHIVIMHCKOrO CJIoBa irregular - HenpaBUIIbHbIE.

HenpaBuibHas opMa y rajJakTUKH MOXET ObITh BCIEICTBUE TOTO, YTO OHA HE YCIeia IPUHATh
PaBWIBHON (QOpPMBI M3-3a Majol IUIOTHOCTH B HEH MaTepuu WM H3-3a MOJIOJIOTO BO3pacrta.
EcTte 1 apyrasg BO3MOXKHOCTB: rajlakKTHKa MOXXET CTaTh HENPABUJIBHOW BCIEACTBUE MCKAXKCHUS
(GbopMBI B pe3ysibTaTe B3aUMOACUCTBUS C APYTOM ralakTUKOM.

B otnanenHom mponuiom maTtepusi B Hamie oOnactu BeeneHHOM Haxoamiach B CBEPXIIJIOTHOM
COCTOSIHUHM. 3aTeM NPOMU3O0ILIET «B3pPbIB», B PE3yJbTaTe€ KOTOPOTrO M HA4yalloCh PaCUIMpPEHHUE.
UToOB!l BBISICHUTH JAJbHEHIIYIO CyAb0y MeTarajakTUKH, HEOOXOIMMO OLEHUTh CPEIHIOI0
IUIOTHOCTh MeX3Be3nHoro ra3a. Ecmu ona Beime 10 nporoHoB Ha 1m3, To oOmee
IPaBUTALIMOHHOE II0JI€ METAraJlakTUKU JIOCTaTOYHO BEJIMKO, YTOOBI MOCTENEHHO OCTaHOBUTH
pacmupenue. M OHO CMeHsIeTCs CKAaTHEM.

Habmroienust mokasbIBaroT, YTO FAIAaKTHKH, TOJOOHO 3B€3/1aM, IPYIIHUPYIOIIHECS B pacCesHHbIE
U IIapOBbIE CKOIUICHHSI, TAaK)Ke OOBEINHSAIOTCS B TPYIIBI M CKOIUICHUS PA3TUYHON YUCIEHHOCTH.
Bces oxBaueHHasi COBpeMEHHBIMM METO/IaMU aCTPOHOMMUYECKUX HaOoJeHui yacTh BceneHHoi
Ha3biBaeTcsl Meraranaktuko (mnm Hameld Bceenennoi)8. B Meraranaktuke MpocTpaHCTBO
MEXIYy TaJaKTUKaMH 3allOJHEHO YPE3BbIYAWHO pa3psKEHHBIM MEXKTaJaKTHUYECKUM Ta3oM,
IIPOHU3BIBAETCA KOCMMUYECKUMU JIydaMH, B HEM CYILIECTBYIOT MarHUTHBIE U TI'PAaBUTAL[MOHHBIC
TI0JIsI, U, BO3MOKHO, HEBUJUMBIE MACCHI BEILIECTB.

Ot Haubonee YAQAICHHBIX MCTaraJlaKTU4CCKHUX 00BEKTOB CBET nacT 10 HaC MHOIro MHJIJIMOHOB
ner. Ho Bce-Taku HET OCHOBaHHU YTBCPXKAATh, YTO MCTAarajlakTHKa 3TO BCiA Bcenennas.
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Bo3MoxHO, CyIIeCTBYIOT Jpyrue, oka He M3BECTHBIEC HAM METarajJakTUKH.

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

4. KOHTPOJIbBHO-U3MEPUTEJBHBIE MATEPUAJIBI AJ151
IMPOMEXYTOUYHOM ATTECTALIMU IO YYEBHOM JUCLUIIJIMHE
O01mme MoJI0KEeHH
4.1.IIpenMeToM OIICHKU Ha DK3aMEHE SIBIISTIOTCS MIPEIMETHBIC U METAIIPEMETHBIC PE3YJIbTATHI.
KoHTponb M OICHKA pe3ysIbTaTOB HA JK3aMECHE OCYIISCTBIISIOTCS C HWCIOJB30BAHUEM
WHIMBUIYAIbHOM (DOPMBI KOHTPOJIS IPEIMETHBIX U METAIIPEMETHBIX PE3yIbTaTOB.

4.2. llacnopt

Hasna4yenmue:

KoMIIeKT KOHTPOJIBbHO-U3MEPUTENBHBIX MATEPUATIOB TIPEeIHA3HAUEH ATl KOHTPOJIS U
OIICHKH PEe3yJIbTaTOB OCBOeHUs yueOHou mucturuimasl OV/[. 11 dusuka 1o crnenuaibHOCTH
20.02.04 Tloxapnas 6e3omacHOCTh. KOHTPOJIb IPOBOIUTCS TOCHIE TIOCHE 2 CEMECTpa.

DK3aMEeH COCTaBJeH B (OpMe KOHTPOJBHOH paboThl. 3amaHus A SK3aMeHa 110
mucrurinHe «Pu3nKay COCTaBIeHbl HA OCHOBE paboyeil mporpamMmbl, OTHOCSIIEHCS K 0a30BoH
JUCLUILIMHE o0uieo0pa3oBarenbHOro nukia. Ilpomexxyrounas aTrecranus OCYIIECTBISETCS C
ENbIO OIIpe/IeTICHHs YPOBHS YCBOCHHUS CTY/IEHTaMHU Y4eOHOTO MaTepuana.

Jlns xoHTposbHON paboThl pa3zpaboransl 4 BapuaHTa. Ha mpoBeneHue sk3ameHa
orBoauTcs 80 MUHYT.

4.3.3apanus AJ1s1 IK3aMEeHY0LIerocs

BOIIPOCHI 1JI TIOAT'OTOBKH K 3K3aMeHy
AJI CTyAeHTOB 1 Kypca
cnenuansHoctn 20.02.04 «IloxkapHasi 0e301aCHOCTBY»
(1 cemecTtp)

1. ®uszuka — HayKa o npupojae. Marepus. duznka u TEXHUKA.

2. [Honsate o BennuuHe. Puznyeckue BeduyuHbl U uX u3Mepenue. Cucrema CHU. KpatHele U nosibHbIE
TIPHUCTABKH.

3. ITInoTHOCTH BerecTBa. EAMHUII INTIOTHOCTH.

4, OnbITHOE OTpEe/IeIeHNE TUIOTHOCTH TBEPJIOTO TeJa MPaBUIBLHOW FeOMETPUUECKON (POPMBI.

5. OCHOBHBIE TIOJIOXKEHHS MOJIEKYJIIPHO — KHHETHYECKOW TEOpUH CTPOCHHUs BelecTBa. SIBieHWs,

MTOJIACPKUBAIOIINE 3TU TONOKeHUs (Auddy3us, CUIbl MPUTSKEHNUS M OTTAIKHBAHUSA, OPOYHOBCKOE JIBHIKEHHE,
pasMepbl MOJIEKY).

6. XapakTepHrcTHKa ra3000pa3HOro COCTOSHUS BellecTsa. JlaBienne rasa. Enqununel nasnenus. MaHoMeTpehl.
7. INonsarue nuneanpHoro raza. OCHOBHOE ypaBHEHHE MOJEKYISIPHO — KHHETHUECKOM TEOPUU CTPOEHUS ra3oB.
8. 3aBHCHMOCTh JaBJIEHHS Ta3a OT TEMIIEpaTypbl IPH MOCTOSHHOM oObeme. AOcomorHbid Hyns. Ilkama
KenbBuHa.

9. TepmoanHamuueckue napameTpsl raza. OObeANHEHHBIH ra30BbIH 3aKOH (BBIBOJ).

10.  TepmoamHamMuUecKue mapaMeTpsl ra3a. Y paBHeHne MenaeneeBa — Kianeiipona.
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11.  HM3oxopuueckuil mponecc B razax. 3axoH Illapis.

12. M3obapudeckuii mporiecc B ra3ax. 3akoH I'eit — Jlroccaka.

13.  H3orepmmyeckwii mporecc B razax. 3akoH boiiss — Mapunorra.

14.  IIpomepka 3akoHa boitnsa — Mapuorra (JlabopaTopHas padora Ne2).

15.  Pabota rasa mpu u3MeHEHNH ero o0beMa. [IpiMeHeHne CKaThIX Ta30B.

16.  BHyTpeHHss 3HEPTHs Tela U CIIOCOObI ee M3MEPEHHS.

17.  YpaBHeHHe TEIUIOBOTo OajlaHca IpH TeIiooOMeHe (pumep).

18.  3akoH coxpaHEHHs M PEBPAIICHHs SJHEPTHU B MEXaHUYECKUX M TEIUIOBBIX IpOIeccax.

19.  IlepBoe Ha4ax0 TePMOJMHAMUKN M IPUMEHEHHUE €r0 K N30IIPOIIECCaM.

20.  Bropoe Havano tepmoarHaMuKy. TeruioBbie MauHb! (qBurarenu). K. TernoBoro aBuraTess.

21.  TommBo. KonuuecTBo TemIOTHI, BBIIACISIEMOE IIPH COKUTAaHUU TornBa. K.n.1. HarpeBares.

22. [Tapel, HacklIalOIIKE U HE HACHIILAIOLIUE NPOCTPAHCTBO. MX cBOMCTBA.

23.  TlomsATHe 0 BIAXXHOCTH BO3AyXa. AOCOMIOTHASI U OTHOCUTEIBHAS BIAKHOCTH BO3AyXa. TOUKa POCHL.

24.  Tlpubopsl M ompeneeHNs BIAKHOCTH BO3AyXa (TICHXpOMETp ABTYCTa, BOJIOCSHOW M KOHICHCAITHOHHBIN
THTPOMETD).

25.  XapaKTepuCTHKa JKUIKOTO COCTOSHHSA BewlecTBa. I[IOBEpXHOCTHBIM COW XKMIKOCTH. MouseKymspHoe
JIaBJICHUE.

26.  DHeprusi MOBEPXHOCTHOTO CJIOSI XKHUAKOCTH. [loBepxHOCTHOE HaTshkeHHe. KoaUIMEeHT moBepXHOCTHOTO
HaTSXKCHUA.

27.  SIlBneHus cMaumBaHus U He cMadyuBaHus. KpaeBoit yros.

28.  Menuck. JlanmacoBckoe naBlieHHE.

29.  KanwmnspHocTs. KanwisipHble sIBI€HUS B IPUPOJE U TEXHUKE.

30.  OmbITHOE ONpeeNeHUE BIa)KHOCTH BO3yXa

31.  OmnsITHOE onpeneneHne Kod(QuIreHTa TOBEPXHOCTHOTO HATSHKECHHS BOIBI

32. XapakTepucTHKa TBEpPIOTO  COCTOSHMS  BemlecTBa. KpucTamuiel.  AHM30TpONHS — KPHUCTAJIIOB.
ITpocTpaHcTBeHHAs penIeTKa.

33.  Bwuabl KpUCTAUIMYECKUX CTPYKTYpP: HOHHAS, aTOMHAs1, MOJICKYJIIpHAs, MeTaJIM4Yeckast (IpUMeEpHI).

34.  JluneiiHoe pacuIMpeHHe TeJl IPH HarPeBaHUU.

35. OObeMHOe paciIMpeHHe Ted IpH HarpeBaHWUH. 3HA4YEeHHE TEIUIOBOIO pACHIMPEHHs Tesl B IMPHPOAE WU
TEXHHUKE.

36.  OmnbITHOE onpenesieHne KOAPPUIHEHTA JIMHEHHOT0 PaclInPEHHs TBEPIBIX Tel

BOITPOCHI IJIS1 TIOATOTOBKHU K 3K3aMeHy 3a 2 ceMecTp
MJIA cTyAeHToB 1 Kypca
cnemuanbnocru 20.02.04 «IloxxapHas 6€30macHOCTHY

1) OnexTtpuueckuit Tok B MeTaiiax. Hampasienue Toka. XapakTepucTHKa TOKa.

2) VYcnoBus, HEOOXOIUMBIE Ul CYIIECTBOBAHUS TOKAa B LIEMHU. 3aMKHYTas 3JIEKTpUYecKas
LEIb.

3) 3akon Oma juisa ywyactka uenu. Hanpsbkenue. Ilanenue nHanpsokeHus. ConpoTHBIIEHUE
IIPOBO/IHUKA.

4) ConpoTHBIEHHE TMPOBOJHUKA. 3aBUCUMOCTb CONPOTUBIIEHHMS NPOBOJHHUKA OT €r0
pa3MepoB (JJTMHBI, TUIOUIA/IA MOTIEPEYHOT0 CEUEHU).

5) CompotuBieHHE TPOBOJHMKA. 3aBUCUMOCTb  CONPOTUBJICHHS MPOBOJHHUKA  OT
TEeMIIepaTyphbl. SIBIeHNE CBEPXIIPOBOAUMOCTH.

6) IlocnenoBarenbHOE COEAMHEHNE TOTPEOUTENEH PIEKTPUUECKON SHEPTUHU (PE3UCTOPOB).

7) TlapannenbHoe COeAMHEHHE MOTPEOUTENEH dIMEKTPHUUECKOI SJHEPTUH (PE3UCTOPOB).

8) 3amkHyTas 2JEKTpUYECKas LENb. DJIEKTPOJABMKYIIAsl CHJIa MUCTOUYHUKA DJIEKTPUUECKON
SHEepruu. BHEWIHAA U BHYTPEHHSIS YacTh Leny. 3akoH OMa 171 IOJIHOM LieTu.

9) CoenvHeHHe UCTOYHUKOB JIEKTPUUECKOI SHEPTHH B 6aTapero.
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10) PaGoTa 31eKTpruYecKOro ToKa.

11) MoOmHOCTh 371€KTPUUECKOr0 TOKA.

12) TenoBoe neiictBue Toka. 3akoH Jlxoyna — Jlenma. IlpakTudeckoe mnpuMeHEHUE
TEIUIOBOrO AeMCTBHS TOKa. KOpoTKO€E 3aMbIKaHueE.

13) DnexktponuTrueckas IUCCOLUALIUS. DIECKTPUUECKUM TOK B 3JEKTPOJIMUTAX. DJIEKTPOIIHU3.
3aKOHBI JIEKTPOJIN3A.

14) DnekTpoyin3 ¥ ero TEXHUYECKUE TIPUMEHEHUSI.

15) Dnexkrpuueckuii TOK B razax. HecaMOCTOSITEIBHBIN U CAMOCTOSITEIIBHBINA Pa3psiIbl.

16) Tunel pa3psiioB B ra3ax nmpu aTMoc(epHOM JaBIEHUU: UCKPOBOM, TyrOBOH, KOPOHHBIN.
WX npupoaa u NpuMeHEHHE.

17)Honsatue o mnazme. OObSACHEHHE MPUPOJBI MOJSPHOTO CHUSHHUS W CBEUCHHS ras3a B
pEeKJIaMHBIX TPYOKax.

18) TepmoaaeKTpOHHAS IMUCCHS. DJIECKTPUUECKUN TOK B BAKyyMe.

19) BakyyMmHbIe puOOpBI, YCTPOMCTBO, MPUHIIUI PAOOTHI U HA3HAYCHHE JIAMIIOBOTO TMO/a U
TpUOJAA.

20) YcrpoiicTBO, MPUHIUN paObOThI U MPUMEHEHUE JIEKTPOHHOIYYEBON TPYOKH.

21) CpaBHuTeNbHAs XapaKTEPUCTUKA MPOBOIHHUKOB, IUAJIEKTPUKA M TOIYIPOBOIHHUKOB.
DNEeKTPONPOBOJHOCTh IOJIYIIPOBOJHUKOB M €€ 3aBUCUMOCTb OT TEeMIEpaTypbl H
OCBEILIEHHOCTH.

22) CobcTBeHHas ¥ TPUMECHAS TPOBOIMMOCTH TOIYIPOBOIHUKOB. [10TynpoBOTHUKY n U p —
THUIIA.

23) DneTpOHHO-ABIPOYHBIN TIepeXxol. Y CTPOMCTBO, MPUHIIUI PaOOTHI U 00IaCTH IPUMEHEHUS
MOJIyIIPOBOJJHUKOBOTO IMOJA U TPAH3UCTOPA.

24) MaruuTHOE mOJe OCOOBIA BHJA MaTepuu; €ro cBoicTBa. [lOCTOSIHHBIE MarHUTBHl U
MarHMTHOE I10Jie 3EMIIN.

25) I'padmueckoe n300pa’keHNe MarHUTHBIX Mosiei. MarHuTHOE mojie MpsIMOro MPOBOTHUKA
C TOKOM, KPYrOBOT'O TOKa, COJIEHOM/IA U MOCTOSIHHOrO Maruura. [IpaBuiio mpaBoro BUHTa
(OypaBumka).

26) JleiicTBMe MarHUTHOTO TIOJISI HAa MPOBOJHHUK W PaMKy ¢ TokoM. [IpaBuiio jieBoil pykwu.
TexHnueckoe NPUMEHEHHE ITOTO ABJIEHUS. 3aKOH AmIepa.

27)CunoBas XapaKTepUCTHKAa MAarHUTHOTO TMOJS — MarHuTHas WHAYKOus. OJHOpPOIHOE
MarautHoe. [loie.

28) MaruuTHas noctosinHas. Pabota npu nepeMerieHny MpoBOJIHMKA C TOKOM B MAarHUTHOM
110JI€, MAarHUTHBII MOTOK.

29) Unnykuuss MarHMTHOTO TIOJIs, CO37aBaeMas B BEIIECTBE IPOBOJHUKAMU C TOKOM
paznu4Hoi popMbl. CBsI3b UHAYKIIMU U HAIPSYKEHHOCTH.

30) HanmpsokeHHOCTP  MarHUTHOTO TIOJSI M €€ CBA3bh C  MHAYKIHEH ¢ MarHUTHOMN
MPOHUI[AEMOCTBIO CPEJIbI.

31) [elictBue MarHuTHOro mnossi Ha JBUWXKymMiics 3apsia. IlpaBuna neoir pyku. Cuna

Jlopenua.
32) MarnuTHble cBoiicTBa BemecTBa. [lapa-, mua-, 1 peppomMarHuTHbIE BEIIECTBA.
33) HamaranuuBanue  QeppomMarHuToB  (METIst  TUCTEpE3HCa). Touka  Kropu.

DIIEKTPOMAarHuThl U UX IPUMEHEHUE.
34) SBnenue snekTpoMaruHuTHOM UHAYKIMKU. OnbiTel Oapanes.
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35) OAC uHAYKIUU B IPSIMOJIMHEHHOM TIPOBOHUKE TIPH €ro JIBM)KCHUU B MAarHUTHOM TIOJIC.
ITpaBuiio mpaBoil pyku A HHAYKIHOHHOTO TOKA. 3aKOH 3JIEKTPOMAarHUTHON MHIYKLUH.

36) 3akoH JleHa A 3JIeKTPOMAarHUTHONW MHAYKLIHH.

37) BuxpeBble TOKH; UX IIOJIE3HBIE U BPEAHbBIE IPOSIBICHHUS.

38) SBnenne camounaykuuu. MuaaykruBaocts. 3/1C caMOMHAYKIIMU. DHEPrusi MarHUTHOTO
OJISL.

39) KonebarenbHoe naBmwxkeHue. [apMoHHMUeckHe KoJieOaHHUSA W HMX XapaKTEPHCTHKHU.
YpaBHEHUSI TApMOHUYECKOT0 KojieOaHus U rpaduKy.

40) [TonaTre BONHBI, €€ XapaKTEPUCTUKU. PactpocTpaneHue koneOaHWii B ynpyrou cpenue.
[Toniepeunblie U MPOJIOJIbHBIE BOJIHBI.

41) Unarepdepenuns u nudpakuus BOJH.

42) DneKTpOMarHuTHBIE KOJIeOaHWS B KOHTypEe; HX YacToTa M TEpUOMA. 3aTyXarollue
AIIEKTPUIECKUE KOJICOAHHUS.

43) I'eneparop Hezaryxawmux Konedanuii (Ha Tpanzucrope) TBY u ux npumenenue.

44)IlepeMeHHbIi TOK M ero moiydyeHue. [leiicTByromiee 3HaYEHHE TOKA U HANPSKEHUS.
YCTpoHCTBO U MPUHILIUIT PA0OTH HHAYKIIMOHHOTO T€HepaTopa.

45. Tpancdopmarop; ero ycCTpOMCTBO, MPUHIMN ACHCTBUS, HAa3HAUEHUE U TNPUMEHEHHE.
[ToBpImaronvii ¥ TOHMKAIOIIHA TPaHC(HOPMATOPHI

45)[lonyuyenue, mepemaya W pacmpeiesieHne  yekTposHepruu.  [Ipumenenue
AJIEKTPO3HEPIUHU B JIECHON IPOMBILIUIEHHOCTH.

46) DeKTpOMarHUTHOE TOJIE M AJIEKTPOMArHUTHBIE BOJHBI. OTKPBITHINA KoJeOaTeTbHBIN
KOHTYp. CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH.

47) DnexTpuuecKuil pe30HaHC U ero MpUMEHEHHE JIJIsl HACTPOUKH pauONPUEMHUKA.

48) ®uznyeckue OCHOBBI paauonepeaaun. AMIUIUTYIHAS MOIYJISIIHS.

49) duznyeckre OCHOBBI paJuolpHeMa. Y CTPOICTBO M NMPUHLMIT ACHCTBUS JIETEKTOPHOIO
panuonpuemuuka. A.C. Ilonos — u3obperarens paauo.

50) ®uznueckre OCHOBHI PaIMOJIOKAINH; €€ TPUMEHEHHE.

51) OnexkrpomaruuTtHas npupona cBera. CKOpocTh CBETa B BaKyyMe U cpene. 3aBUCUMOCTD
MEX1y IJIMHOW BOJIHBI YacCTOTOM 3J€KTPOMarHUTHBIX KoeOaHui.

52) ®oToMETpUYECKHE BEIIMYMHBI: CBETOBOW IMOTOK, CHJIa CBETA, SIPKOCTh, OCBEIICHHOCTb.
[TonsiTve O TENECHOM YTIIE.

53) OcBenieHHOCTh. 3aKOHbI OcBelIeHHOCTH. DoTOMETp, ero Ha3HauUEHHE.

54) OtpaxeHue cBeTa, ero 3aKOHbI. 3epKajibHOE U TU(PPY3HOE OTPAKEHUS.

55) IIpenomnenue cBeta. Pu3MyecKHil CMbICT MMoOKa3aTens mnperomieHus. [IpoxoxaeHus
CBETa uepe3 IIACTUHY € NapauIeIbHbIMU IPAaHsIMU U TPEXTPAHHYIO IPU3MY.

56) IlonHoe otpaxxenue cBera. [IpeaenbHbIN yro.

57) UuaTepdepeHius cBeta, €€ MposBICHUE B PUPOJIEC U TPUMEHEHNE B TEXHUKE.

58) ducnepcus csera. Paznoxkenue Genoro csera npusmoid. [Ipoucxoxaenue paxyru. Buabt
CIIEKTPOB.

59) CnekTpanbpHblii  aHanmu3, ero mnpuMmeHeHue. Ilpubopbl ans HaAOMIOAEHUS CHEKTPOB.
®payHnrogepoBsl TMHUAU B criekTpax ConHIIa U 3Be31.

60) UndpakpacHble U yabTpaduOIETOBBIC JIyUH; UX IPUPOAA, CBOHCTBA U IPUMEHEHHE.

61) PentrenoBckue J1yuu; ux Npupoja, CBOICTBa U IPUMEHEHHUE.

62) IlIxana 31neKTpoOMarHuTHIX U3nydeHuil. CBoMCTBa U MPUMEHEHHUE 3TUX U3ITYYECHUH.

63) KBanToBast nmpupoza cBeta. JHEprusi ¥ UMITYJIbC (POTOHOB.

41



64) Buemnuii  dpotoapdexr. Ombiter A.I'. CroneroBa. 3akonwsr ¢doTodddekxra. KpacHas
rpanuna ¢porodddexra.

65) ®OTORIEMEHTBI, UX YCTPOUCTBO, IPUHIIUIT JCHCTBUS U IPUMEHEHUE B TEXHUKE.

66) Monens aroma Pesepdopma — bopa. YpoBHm sHeprum B arome. M3nmyueHue u
MOTJIOIICHUE SHEPTUU aTOMOM.

67)Meronbl  perucTpaludy  3apsOKEHHBIX — YacTull.  SIBlIeHHe  paJMOaKTUBHOCTH.
buonornueckoe aeiicTBUE paIMOAKTUBHBIX U3JIy4EHUH.

68) CocTaB aTOMHBIX siziep. SaepHbpie cuibl. I30TOMBI.

69) Llennas simepHas peakius. SInepHbIe peakTOpbl, UX YCTPOMCTBO, MPUHIUI ACHUCTBUSA U
MIpUMEHEHUE.

70) TepMosiiepHbINi CHHTE3 M YCJIOBHS €ro ocyliectBiieHus. [Ipobnema TepMosiaepHOi
SHEPTUH.

4.4.11akeT 3K3amMeHaTOpPA
Yci0BUsI BBINOJHEHUS 3aJaHMS:

MecTo BBHITIOJIHCHHS 3aJIaHUSL. yYeOHbIl KAaOuHem
MakcumanbHOE BpeMs BBINOJHEHUS 3a0aHust: 80 muH.
4.4.1Kputepun oneHNBAHUS

OI_IGHKa «5» CTaBUTCA, €CJIM BCC 3ala4d IIPABHIIbHO O(i)OpMJ'IeHBI, PCUICHLI ITOJIHOCTBIO U
MMpaBUJIbHO, IICPEBCACHLI JaHHbBIC CAMHUIIBI HK3MCPCHHA B OCHOBHBIC U3 CHUCTCMBbI CH.

OI_IeHKa «4»» CTaBHUTCs, €CJIN B 3aJa4aX — BBIYHMCIIMTCIBHBIC OI_I_II/I6KI/I; Hin: B O(i)OpMJ'IeHI/II/I
C€CTb HEAOYCThI, 3ada4M PCHICHLI IIOJIHOCTBIO.

OI_ICHKa «3» CTaBUTCs, €CJIN 3a/la4r PCUICHBI C HEOOIbIIUMH HEAOUCTaMU, HC IICPCBCACHBI
JaHHBIC CANHUIBI U3BMCPEHUS B OCHOBHBIC U3 CUCTCMBI CHU wumm pCUICHO TPU 3ada4U.

Onenka «2» cTaBUTCS, €CJIU 33]a4l HE PElICHBI.

4.4.2 HNHCTPYKUHA K PELICHUIO 3a1a4.

1. BHUMaTenbHO IPOYUTANTE YCIOBUE 3a4aUH.

2. Kparko 3anummuTe ycaoBHe 3a1a4H.

3. IlepeBenute ennHuLbl H3MepeHus BenuuuH B CH.

4. Boibepute ¢popMyily, BbIpa3uTe U3 HEE MCKOMYIO BETUUHHY.

5. B nonydennyto GopMyiy HOJACTaBbTE 3HAUEHUS BEJIMYUH U BBIYUCIUTE 3HAUEHUE HCKOMOM
BEJIMYMHBI.

6. IIpoananusupyiite oTBET.
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4.4.3 IlepeyeHb 3aiaHUI IK3AMEHALIMOHHOH PadOTHI

I'b IIOY «KyHrypckuil KOJUI€IK arpOTEXHOJIOTUN U YIIPABIICHUS»

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

[Tporokon Ne ot 20 1.

IIpencenarens MK

« » 20 .

JK3amMeHAMOHHAas padora no ¢usuke 3a 1 cemectp

Bapuant Ne 1

Kpurepnu ouenox

OreHka «5» CTaBUTCS, €CJIM BCE 3a/1a4d MPAaBUIILHO O(OPMIICHBI, PEIICHBI MOJIHOCTHIO U MPABUIILHO, MEPEBEICHbI
JAHHBIC CIUHUIIbI I/ISMepeHI/Iﬂ B OCHOBHBIC U3 CUCTEMBI CI/I
OHEHKa ((4)) CTaBUTCs, €CJIM B 3aJla4aX — BbBIYHCJIIUTCIBbHBIC OHII/I6KI/I; HJIn:. B O(bOpMHeHI/II/I €CTh HCJOYCThI, 3aJa4yu
PEIIEHBI TTOJTHOCTHIO.
Ornenka «3» CTaBUTCS, €CIM 3aJadd PEIICHBI ¢ HEOOJBIIMMHU HEAOYETaMH, HE ICPEBEACHBI JaHHBIC CIHHUIIBI
M3MepeHUs B OCHOBHBIE U3 cucTeMbl CU  win penieHo Tpu 3a1aum.

OrneHka «2» CTaBUTCS, €CITU 33141 HE PEIICHBI

HMHceTpyknus K pelieHUIo 3a1a4:

1BapuaHT

oao o

]

BaumarensHO npoyuTaiiTe yciioBue 3a1auu

Kpatko 3anumure ycinoBue 3a1auu

IlepeBeauTte eAMHULIBI U3MEPEHUS B CUCTEMHbBIE

Bri6epure ¢popmyity/, BEIpa3uTe U3 He€ HCKOMYIO BEIIMYHHY

B nomydenHyo ¢opMmyrny MOACTaBbTE 3HAYEHHS BEIWMYMH M BBIYHCIUTE 3HAYCHHE HMCKOMOM
BCJIIMYNHBI

IIpoananu3upyiiTe MOJTy4eHHBIH OTBET
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1. Yemy paBHO yCKOpeHHE aBTOMOOWIIS, €CIM 4Yepe3 2MHH IOCJIEe Hadana ABMXKEHHUS M3 COCTOSHMS IIOKOS OH
MIPHOOpPEN CKOPOCTh 72 KM/4?

2. T'a3 m306apHO cxxamu 10 2,5m°. [lepBoHavanbHEIA 06bEM M TEMIIEPATypa COOTBETCTBEHHO paBHHEI 14m° u 15°C.
Haiitu Temnepatypy cxaroro rasa.

3. ITo xemne3HOH mpoBoyoke AIHHOM 6,00M mporrymeH 3eKTpuiecknii Tok. IIpoBooka HakaImiIachk A0 KpacHa H
yumHuiIack Ha 37,0 mm. Ha ckosibko noBeicuitach e€ Temneparypa?

4. IloueMy npu HOHMKEHUH TEMIIEPATypbl B KOMHATE HAYMHAET OIIYIIATHCS CHIPOCTH?

5. lepeBsiHHasi MoJenb OTJIMBKH MMeeT Maccy 4,0 kr. KakoBa mMacca naTyHHOH OTJIMBKH, €CJIM IUIOTHOCTH JI€peBa
pasHa 500 kr/m>?

I'b IIOY «KyHrypckuil KOJUIeIK arpOTEXHOJIOTUN U YIIPABIICHUS»

PACCMOTPEHO YTBEPXIAIO

Ha 3acenanun MK 3am. nupekTopa o yueOHou pabore
€CTECTBEHHOHAYYHBIX JUCIUTUIINH

[Ipotokon Ne ot 20 T

[Ipeacenarens MK
« » 20 1.

JK3amMeHAMOHHAas padoTa no ¢usuke 3a 1 cemectp

Bapuant Ne 2

Kpurtepnu oueHox

OHCHKa «5» CTaBUTCH, €CJIM BCE 3aJla4U MPABUIBHO O(l)OpMJ'[eHBI, PCUICHBI MMOJTHOCTHIO U NIPABUIIBHO, NEPEBCICHBI
JaHHBIC CTMHUIBI U3MEPEHNA B OCHOBHBIC N3 CUCTEMBI CH.
OHCHKa «4y» CTaBHUTCs, €CJIN B 3aJjla4aX — BBIYHCJIIUTCIBHBIC OH_II/IGKI/I; . B OQJOpMJ'leHI/II/I €CTh HCJO0YCThI, 3aJa4yu
pCeuICHbI TOJIHOCTBIO.
OL[eHKa «3» CTAaBUTCA, €CJIM 3adadu PCEHICHbI C HEOOBIINMU HEAO04YCTaMM, HC NEPEBCACHBI NAaHHLIC CIWHUIILI
HN3MEPCHUA B OCHOBHBIC U3 CUCTCMbI CU wnmu PEUICHO TpH 3aJa4u.

OHGHK& «2» CTaBUTCH, €CJIN 3aJa4r HE PCIICHbBI
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HNHceTpyKuus K pelieHuIo 3aa4:
1. BHuMarensHO POYUTANTE yCIOBUE 3a/1a4U
2. Kpatko 3anumunre yciaoBue 3aauu
3. I[lepeBeaure eAMHULIBI U3MEPEHHUS B CUCTEMHBIE
4. Bribepure Gopmyiry/, BEIpa3uTe U3 He€ HCKOMYIO BEIMIHHY
5. B mnomydenHyio ¢opMyiy NOACTaBbTE3HAYCHUS! BEJIMYMH W BBIYHCIMTE 3HAYCHHUE HCKOMOM
BETMYHHBI
6. IIpoananu3upyiTe NosryuyeHHbI OTBET

2 BapuaHT

1. 3a xakoe BpeMs aBTOMOOMIIb, JBMTasACh C YCKOPEHHEM 2 M/c’, yBEJIHUUYMT CBOIO CKOPOCTh C 54 kM/4 10 72
KM/4?

2. T'a3 m3oxopHo octyaunu co 120° C go 10° C. Halitu naBneHue HarpeToro rasa, €Ciu €ro nepBOHaYaIbHOE
nasienune 20 xIla.

3. TIpokar pexyT cpasy Moclie BbIXOJa W3 MPOKATHOTO cTaHa Ipu Temmnepatype 900 °C. Ompenennts aauny
TI0JIOC B TOPSYEM COCTOSIHUM, ecii npu Temmnepatype 20 °C onu umeroT juuHy 15,0M.

4. YeM MOXHO OOBSCHUTH O0Opa3oBaHHUE POCHI M TyMaHa?

5. 301010 MOXHO paciIomuTs A0 TonumHel 0,10 MxM. IToBepXHOCTh Kakoi IIIOIIAIM MOYKHO IOKPHITh

JIMCTKOM 30J10Ta Maccoit 2,0r

I'b IIOY «KyHrypckuil KOJUIEK arpOTEXHOJIOTUN U YIIPABIICHUS»

PACCMOTPEHO YTBEPXIAIO

Ha 3acenanun MK 3am. nupekTopa no yueOHou padbore
€CTECTBEHHOHAYYHBIX JUCIHUTUIINH

[Ipotokon Ne ot 20 T

ITpencenarens MK
«__» 20 T

JK3aMeHAUMOHHas padora no ¢pusuke 3a 1 cemecTp

Bapuant Ne 3

Kpurepnu oueHox

OmeHka «5» CTaBUTCS, €CIIM BCE 3a/1a4 MPAaBIIIBHO O(OPMIIEHBI, PELIEHBI MTOJHOCTBIO U MPAaBUIBHO, EPEBEICHBI
JIaHHBIC €AMHUIIBI U3MEPEHUS B OCHOBHBIE N3 cucteMbl CU.
OneHka «4» cTaBHUTCS, €CJIN B 3a/1a4aX — BBIYMCIUTENbHbIE OMINOKH; MIH: B OQOPMIICHUH €CTh HEeJIOYETHI, 3aJlau
pEeIIeHBI OJHOCTBIO.
OneHka «3» CTaBHUTCS, €CIM 3aJaddl peIIeHbl ¢ HeOOJBIIMMHU HeJlo4YeTaMM, HE IEepEeBEICHBI JIaHHBIC €IMHUIIBI
M3MepeHus B OCHOBHBIE 13 cucteMbl CH  mim perieHo Tpu 3a1a4u.

OueHka «2» CTaBUTCS, €CIIM 331a4H HE PEIICHBI
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HWHceTpyKuus K pelieHuIo 3aa4:
1. BHuMarensHO POYUTANTE yCIOBUE 3a/1a4U
2. KpaTko 3anuiuTe yclioBHe 3a/1aqu
3. I[lepeBeaure eAMHULIBI U3MEPEHHUS B CUCTEMHBIE
4. Bribepure Gpopmyiry/, BEIpa3uTe U3 He€ HCKOMYIO BEIMIHHY
5. B momydenHylo (opMyiny NOACTaBbTE3HAYCHUS BEIMYMH W BBIYHCINTE 3HAYCHHE HCKOMOM
BETMYMHBI
6. IIpoananu3upyiTe NoryuyeHHbI OTBET

3 BapuaHT
1. Yemy paBHO YCKOpEHHE aBTOMOOWIIS, €CIIM 4Yepe3 3MHH IOCNe Hayala JBM)KCHHMS M3 COCTOSIHUS HOKOS OH

nprobpen ckopocth 108 km/g?

2. T'a3 n3o6apHo cxamu 10 SM>. TlepBoHavanbHbI 00BEM M TeMIEpaTypa COOTBETCTBEHHO paBHBI 25M° m 45°C.
Halitu TeMnieparypy ckaroro rasa.

3. TIpu temneparype 0 °C cransHoit ky6 umeeT 066EM 800,0cM. BBIMUCIUTH €ro 06bEM 1Ipu Temneparype 200 °C.
4. [Touemy mocIte >kapKoro JAHS poca ObIBaeT Oosee 0OMIBHON?

5. Ilpu ogmHAKOBEIX 00BEMaX Macca Kycka jkernes3a Ha 12,75 kr OGonblie, 4eM Kycka amoMuHus. OTpeIenTh MacChl
KYCKOB JKeJle3a U aJFOMUHHS.

I'b IIOY «KyHrypckuil Kosuiepk arpoOTeXHOJIOTUN U YITPABIICHUS»

PACCMOTPEHO VYTBEPXIAIO

Ha 3acenanuu MK 3aM. aupekTopa mno yueOHoit pabote
€CTECTBEHHOHAYYHBIX JUCIUILIHH

ITporokon Ne ot 20 1.

IIpencenarens MK
«_» 20 T

JK3aMeHAUMOHHas padora no ¢pusuke 3a 1 cemecTp

Bapuaunt Ne 4

Kpurtepnu oueHoxk

OHCHKa «5» CTaBUTC, €CJIM BCC 3aJla4U IPABUJIBHO O(i)OpMJ'[eHBI, PEIICHBI MMOJHOCTBIO U MTPABUIIBHO, MEPEBEACHBI
JaHHBIC CTMHUIBI U3MEPECHNA B OCHOBHBIC N3 CUCTEMBI CH.

OHCHKa «4» CTaBHUTCs, €CJIM B 3aJjla4aX — BBIYHCJIIUTCIBHBIC OH_II/I6KI/I; WJIn:. B Oq)OpMJ'[eHI/II/I €CTh HCJO0YCThI, 3aJa4yu
peuICHbI IOJIHOCTBIO.
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Ornenka «3» CTaBUTCS, CCIH 3aJadd PEIICHBI ¢ HEOOJBIIMMH HEIOYETAMM, HE IEPCBCACHBI IAHHBIC CIMHUIIBI
HW3MEPEHUS B OCHOBHBIC M3 cucTeMbl CU WM pemieHo TPH 3a1auu.
OreHka «2» CTaBUTCS, €CITH 3a/1a41 HE PEIICHBI

HNHcTpyKuMsA K pelieHuIo 3a/1a4:
1. BHuMartenbHO NIpoYUTaiTe YCIOBUE 3a1a41
2. Kpatko 3anuinre yciaoBue 3a1auu
3. IlepeBeauTe €AMHUIIBI U3MEPEHUS B CUCTEMHBIE
4. Beibepure popmyiy/, BBIpa3uTe U3 He€ NCKOMYIO BETHUUHY
5. B mnomydenHyio ¢opMmyiy NOACTaBbTE3HAYCHUS! BEIWYMH W BBIYHCIMTE 3HAYCHHUE HCKOMOM
BETMYHHBI
6. IIpoananu3upyiTe NoTyuyeHHbII OTBET

4 papuaHT
{). 3a Kakoe BpeMs aBTOMOOHIIb, IBUTasACh C YCKOPEHHEM 3 M/C%, yMEHBIIHT CBOKO CKOPOCTH ¢ 54 KM/4 10 36
KM/4?
2. I'az u3zoxopHo octynunu co 220 °C go 50 °C. Haiitu naBlieHue HarpeToro rasa, €Ciau ero
nepBoHavanbHoe nasienue 40 klla.
3. IIpu tem nepatype 0 °C BMecTHMOCTH TaTyHHOro 6aka pasHa 12,0 1. KakoBa BMECTUMOCTD
6axa npu 30 °C?
4. [Touemy npu rycToi 00JIa4HOCTH HOYBIO POCa HE BBINAAACT?
5.Cnnas cocrout u3 2,92 xr osnoBa u 1,46 kr cBuHIa. KakoBa MI0THOCTH CIUIaBa, €CIH ero 00bEM
paBeH cyMMe 00BbEMOB COCTABHBIX YacTei?
I'b IIOY «KyHrypckuil Kosuiepk arpoOTEXHOJIOTUN U YIIPABIICHUS»
PACCMOTPEHO YTBEPXIAIO
Ha 3acenanun MK 3am. nupekTopa no yueOHou pabore
C€CTCCTBCHHOHAYUYHbIX JUCHUIIINH
[Tporokon Ne ot 20 1.

[Ipeacenarens MK
« » 20 1.

JK3aMeHAUMOHHAsA padoTa no ¢pu3uke 3a 2 cemecTp
Bapuanr Ne 1

Kpurtepuu oneHox

O[ICHKa «5» CTaBUTC, €CJIM BCC 3aJla4U IPABUIBHO O(l)OpMJ'[eHBI, PEIICHBI MOJHOCTBIO U MTPABUIIBHO, MEPEBEACHBI
JaHHBIC CIMHUIBI U3MEPEHNA B OCHOBHBIC N3 CUCTEMBI CH.
O[ICHKa «4y» CTaBHUTCs, €CJIM B 3aJjla4aX — BBIYHCJIIHUTCIBHBIC OH_II/IGKI/I; . B O(i)OpMJ'IeHI/H/I €CTh HCAOYCThI, 3aJadu
PEUICHBI TOJTHOCTBIO.
OL[eHKa «3» CTAaBUTCA, €CJIM 3adadu PCEHICHbI C HEOOJIBIINMU HEAO04YCTaMH, HC NEPEBCACHbI NAHHLIC CIWHUIILI
HU3MEPCHUA B OCHOBHBIC U3 CUCTCMbI CU wumu PEUICHO TpH 3aJa4u.

OL[CHKEI «2» CTaBUTCH, €CJIM 3a/Ja41 HC PCHICHBI.

HNHCeTpyKuMs K pelleHHIo 3a1a4.

1. BHUMaTeIbHO MMPOYHTAITE yCIOBUE 3a/1aUH.
2. KpaTko 3anuimure yclioBHe 3a/1auu.
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3. [lepeBeaurte enuHUIBI H3MepeHns BenuanH B CH.

4. Beibepure hopmMyity, BEIpa3uTe U3 He¢ UCKOMYIO BEUIHUHY.

5. B nonyueHnyo (popMyiy HOACTABbTE 3HAUCHHS BEJIMUUH U BHIYUCIUTE 3HAYCHUE UCKOMOMN BETMYHHBI.
6. [Ipoaranm3upynTe OTBET.

7. K 3agaue Ned4 cnenats cxemy.

1. C xaxoif CKOpOCTBIO MepeMelaeTcsi MPOBOJHUK C aKTUBHOM AnuHOM 0,4M B OZHOPOJHOM MAarHUTHOM IOJIE C
unaykiuei 0,5Tn nepneHAUKYIIpHO CHIIOBBIM JIMHUSAM MOJIS, €CIU IpU 3TOM B HEM Bo3HMKaeT OJC MHIYKIMH
2B?

2. Haiitu conpoTuBieHue IenH, NOAKIIOUEHHON K UCTOUHUKY TOKa BHYTPEHHUM conpoTusienueM 6 Om u SJ1C 42
B, ecim cuia Toka B nienu 34.

3.Yro mpouzoiaér, ecnu TpaHchOpMaTOp, PACCUNTAHHBIA HAa HANpsDKCHHE TEPBUYHON memw 127B, BKIOYUTH B
uens ¢ HarpsbkenueM 220B? [Touemy KITJ] TpancopMaToOpoB 3HAUUTENBEHO BBIIIE, YEM Y JIEKTPOIBUraTEIeH?

4. K cetu HanpspxeHueM 220B nocienoBaTeIbHO MPUCOETUHEHBI JiBa pe3rcTopa conpoTusieHueM 10 OM u 40 OM.
Haiinure HanpsikeHHe Ha KaXK10M U3 PE3UCTOPOB.

5. HanmumwTe peakimio o-pachaa u3otomna o>>8U.

IIpenonaBatens: M.B.BosnbiHkuHa

I'b IIOY «KyHrypckuil KOJuIeIK arpOTEXHOJIOTUN U YIIPABIICHUS»

PACCMOTPEHO YTBEPXIAIO

Ha 3acenanun MK 3am. nupekTopa no yueOHou pabore
€CTECTBEHHOHAYYHBIX JUCIUTUIINH

[Ipotokon Ne ot 20 T

[Ipeacenarens MK
«_» 20 T

JK3aMeHAlMOHHAas1 padoTa no ¢usuke 3a 2 ceMecTp

Bapuanrt Ne 2

Kpurtepnu onenox

OrneHka «5» CTaBUTCS, €CIHM BCE 33a4YM MPABHIBHO O(OPMIICHBI, PEIICHBI MOJHOCTRIO M MPABUIBHO, NIEPEBEICHBI
JAHHBIC € IUHUIIbI I/I3MepeHI/I${ B OCHOBHBIC U3 CUCTCMBI CI/I
OrneHka «4» CTaBUTCS, €CJIM B 3a7a4aX — BBIYMCIUTENIbHBIE OMIMOKY; WIN: B 0(OPMIICHUN €CTh HEOUEThI, 3aJlauu
PEIIEHBI TTOJTHOCTHIO.
Ornenka «3» CTaBUTCS, €CIH 3aJadd PEIICHBI ¢ HEOOJBIIMMHU HEAOYETAaMH, HE INCPEBEACHBI JaHHBIC €IHHUIIBI
M3MepeHUs B OCHOBHBIE U3 cucteMbl CH  Win pelnieHo Tpu 3a1aum.

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

HMHcTpyknus K pemieHUIo 3a1a4.
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. BuumarenbHO npovuTaiiTe ycIoBUeE 3a/1aun.

. Kpatko 3anmmmre ycnoBue 3amadn.

. [lepeBeure enuuniel m3mMepenus BennunH B CH.

. Beibepure popmyiry, BeIpasuTe U3 He€ MCKOMYIO BEIHIHHY.

. B monmydennyto ¢hopmyiy moacTaBbTe 3HAUYCHHUS BEIHINH U BRIYUCIUTE 3HAYCHUE HCKOMOI BETTHYUHEL.
. [IpoananusupyiTe OTBET.

. K 3agaue Ne4 cnenatb cxemy.

NN W=

1. C kakoil cuioil MarauTHoe nosie ¢ uHaykuueit 10MTn gelicTByeT Ha MPOBOJHUK ¢ TOKoM cuioi 50A, miuHa
aKTUBHOM 4acTH MpoBoaHKKa 0,1M, a yroJ Mex 1y HarpaBleHUeM TOKa U MHIyKIUEH MarduTHOro noss 90°?

2. Ompenenuth CHIIy TOKa KOPOTKOTO 3aMmbikaHus Oatapew, DJIC kortopoii 33 B, eciau Hpu MOJKIFOUCHUH K HEH
compotuBiieHust /0 Om crna TOKa B IETIH COCTABISIET 3A4.

3. Tpancdopmarop mnpu paboTe BXOJIOCTYIO MOTydaeT U3 CETH HeOObITyIo SHepruto. Ha uro oHa pacxomyercs?

4. K ceru HampsbxkerueM 220B mapannensHO IMpHUCOETUHEHBI J1Ba pe3ucropa compoTtusieHueM 30 OM u 20 OM.
Haiinure cuny Toka B CeTH M Ha Ka)XJOM U3 PE3UCTOPOB.

5. HanmummTe peakuumio - pacnajga uzoToma o 238U.

IIpenonaBatens: M.B.BosnbiHkuHa

I'b IIOY «KyHrypckuil KoJule»K arpOTEXHOJIOTHHA U yIIPaBICHUS

PACCMOTPEHO YTBEPXAIO

Ha 3acenanun MK 3am. aupekTopa mno yueOHoil pabore
€CTECTBEHHOHAYYHBIX JUCHUIUINH

ITporokon Ne ot 20 1.

ITpencenarens MK
« o » 20 T

JK3aMeHAUMOHHAas padoTa no ¢pusuke 3a 2 cemecTp
Bapuanrt Ne 3

Kpurepnu oueHox

OrneHka «5» CTaBUTCA, €CJIM BCE 3a/la4yl MPaBUILHO OQOPMIICHBI, PEIICHBI MOJTHOCTHIO U MPAaBUILHO, MEPEBEIECHBI
JIaHHBIC €MHUIIBI I3MEPEHNUSI B OCHOBHBIE U3 cucteMbl CU.
Ornienka «4» CTaBUTCS, €CJIM B 3a7a4aX — BBIYMCIUTENbHbBIC OMMOKK; YWIH: B O(QDOPMIIEHUU €CTh HEJIOYEThl, 3aJadu
pelIeHbI OJHOCTHIO.
Onenka «3» CTaBUTCS, €CIU 3a/Ja4d PENICHb ¢ HEOOJBIIMMU HEeIOYeTaMM, He TMEPEeBEACHbI JaHHBIC €IMHHUIIBI
M3MEpEeHUs B OCHOBHBIE U3 cucteMbl CU  uiu pelieHo Tpu 3a1aui.

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

HMHCeTpyKuMs K pelleHHIo 3a/1a4.

1. BEHUMaTenpHO MpOoYHTaiiTe yCIOBHE 3a1aUH.

2. KpaTko 3anuiure yclioBHe 3a/1auu.

3. IlepeBeanTe equHMIBI U3MepeHus BennauH B CU.

4. Beibepure Gpopmyiry, BEIpa3uTe U3 He€ HUCKOMYIO BEJIHMUUHY.
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5. B nonyueHnyo (GopMyly HOACTaBbTE 3HAUCHHS BEJIMYMH U BHIYUCIUTE 3HAYCHHE HCKOMOIl BeJTMYHMHBI.
6. [TpoaHanu3upynTe OTBET.
7. K 3amaue Ne4 cremathb cxemy.

1. KakoBa cwia TOka, IpoTeKarouasl 1o NpOBOJHUKY C AKTUBHOM 4acTbi0 2M, B MarHUTHOM IIOJI€ C MHAYKLMEH
20mTn? Ha mpoBomuuk pevictByer cmna 0,3H, a HampaBieHHe TOKa NMEPIEHINKYISIPHO HANPABICHUIO WHIYKIIUU
MarHUTHOTO IO,

2. Hafiti conmpoTuBieHNE IeTH, MOIKIIOUYEHHON K MCTOYHHKY TOKAa BHYTpeHHHM compotuBieHueMm 3 Om u DJ1C
32B, ecnu cujia ToKa B 1Ienu SA.

3. Ilouemy TpaHcopMaTop BBIXOJMT U3 CTPOSI, KOTAA B HEM 3aMBIKAIOTCS HAKOPOTKO XOTS ObI ZiBa COCETHUX BUTKA?
4. K cetu HanpsixeHueM 120B nocnenoBaTenbHO NPUCOSAUHEHBI 1Ba pe3ucTopa conporusneHueM 12 OM u 20 OM.
Haiinure HanpsikeHHe Ha KaXK10M U3 pE3UCTOPOB.

5. Hanummre peakuuio o-pacmana u3oTona sa!°Po.

[Ipenonasarens: M.B.BonbiHkuna

I'b IIOY «KyHrypckuil KojuleK arpOTEXHOJIOTHHA U yIIPaBICHUSD)

PACCMOTPEHO YTBEPXIAIO

Ha 3acenanun MK 3am. qupekTopa mo y4eOHoi padbore
€CTECTBEHHOHAYYHBIX JUCIUTUIINH

[Ipotokon Ne ot 20 T

[Ipeacenarens MK
« » 20 1.

JK3aMeHAMOHHAas1 padoTa no ¢gusuke 3a 2 ceMecTp

Bapuant Ne 4

Kputepnu ouenox

OrneHka «5» CTaBUTCS, €CIH BCE 33a4M MPABHIBHO O(OPMIICHBI, PEIICHBI TIOJTHOCTHIO U MPABUIBHO, TIEPEBEICHBI
JTAaHHBIC CAMHUIIBI U3MEPEHHS B OCHOBHEIC U3 cucteMbl CU.
OrneHka «4» CTaBUTCS, €CIH B 3a/1a4aX — BEIYUCIUTEIBHBIC OMIMOKK;, WIK: B 0OPMIICHUU €CTh HEIOYCTHI, 3aJIaud
PEIIEHBI TIOJTHOCTHIO.
Ornenka «3» CTaBHUTCS, €CIIM 3aJa4d PEIICHBI ¢ HEOONBIIMMH HEAOYETAMH, HE ICPCBEACHBI JaHHBIC CIHHMIIBI
M3MepeHHs B OCHOBHBIE U3 cucteMbl CY  win pelieHo Tpu 3a1aum.

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

HMHcTpyknus K pemieHUIo 3a1a4.

1. BHuMarenbHO MpoYUTaiTe yCIOBUE 3a/1a4u.
2. Kpatko 3anuiunre ycioBue 3aayu.
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3. [lepeBeaurte enuHUIBI H3MepeHns BenuanH B CH.

4. Beibepure hopmMyity, BEIpa3uTe U3 He¢ UCKOMYIO BEUIHUHY.

5. B nonyueHnyo (GopMyIly HOACTABbTE 3HAUCHHS BEJIMYUH U BHIYMCINTE 3HAYCHHE HCKOMO# BEJIMUNHBI.
6. [Ipoaranm3upynTe OTBET.

7. K 3agaue Ned4 cnenats cxemy.

1. Haitmure O/1C MHAYKINH B IBIDKYIIEMCS IPOBOIHUKE, [UTMHA aKTUBHOW 9acTH KoToporo 0,25M, mpoBOJHUK
nepeMeIaeTcs B OJHOPOAHOM MarHUTHOM Toie ¢ nHaykuei 0,2Tn nepneHauKysipHO ero CHIIOBBIM JIMHHUSIM CO
ckopocThio 10m/c.

2. OnpenennuTts CHIy TOKa KOPOTKOTO 3aMbIkaHms Oartapen, D/IC xotopoii 45B, ecnu mpH MOIKIIOUEHHH K HEH
comnpotusieHust § Om cuiia ToKa B LIEMH COCTaBisIeT S4.

3. Ilouemy npu pabote TpaHchopMaTop TyauT?

4. K ceru HampsbxkernueMm 200B napaniensHO mpucoeqUHEHH! Ba pe3ucropa compotusieHrueM 30 OM u 30 OM.
Haiinure cuny Toka B CeTH M Ha Ka)XJOM U3 PE3UCTOPOB.

5. Hanumure peakuuio B- pacnana uzorona s42'°Py

IIpenonaBatens: M.B.BonbiHkuHa

1.4. 4 Kiamo4 K KOHTPOJIbHO-U3MEPUTEIbHBIM MaTepUalaM

1 cemecTp
Bapuant Nel
3amaua Nel
Jlano: cu Pemenue.
t=2mur  120c a= @

_ _20-0 _ ™
Uo—OKM ., a=-——= 0,17 =
U=72— 20—

q c
a=? Otser: a=0,17 —
c
Bagaua Ne2
Jlano: cu Pemenue.
r=60m ==
1%+r
E=42B R= "
1=3A R=2-6=8Om
R=7? OtBer: R=8 OMm
3agaua Ne3
Hano: Ccu Pewenue.
V,=2,5m p = const
Vi=14m2=0
V2 T
Ti=15°CT, =288° KT, =20, T, = % = 514K
1
T,=7? OtBer: T:=514°K
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3amaua Ned

JlaHo: Ccu Pemenue.

U=220B

R, = 40 OMI:%R:R1+R2: 10 Om =3 =% +40 Om = 50 Om
U =7 -2 L 4,4A

Up=? U, = I*Ry; Uy =4,4%10 = 44B;

U; =T*Ry; U; =4,4*40 = 176B

OtBer: Ui=44 B; U>=176 B

3amaga Ne5

Jano: Ccu Pemenue.

At= 80K AL=L-Ly

Lo=100m L = Lo(1+ a*At); L = 100(1+6*10°°*80) = 100,048 M

o= 6*10°K'AL = 100,048 -100 = 0,048 m

AL=7?

Bapuant Ne2
Bagaua Nel
JaHno: Ccu
M
a=2 C_2
U_

Up=54"2 155 ="
4y C

OtBer: AL =0,048 m

Pemenue.
U-U
a =0l

t
Uo

a

20

-15

U=72" oM -2 _55¢
q C 2

t=2

3amgaua Ne2
JlaHo: cu

R=100M1K,3,:§; 1=
E=33Br=--R
1=3Ar=2-10=10m
Iz ="?

OtBer: t=25¢

Pemenue.
E
R+1

P Iks=2=33A
OtBet: Ik3=33A

3amaua No3
Hano: Cu Pemenue.
t; = 120°C t; =393° KV = const
t, = 10°Ct; =393° K h_h
ty Py
* * * 3
P, =20x[la P\=20%10°a P2=%=%= 14,4%10°a
1
P,=? OtBer: P>= 14,4 klla
3agaua Ned
Jlano: cu Pemenue.
U=220B
R=3OOMI=El_i+l =m=M=120M
! R’R Ry Ry’ Ri+Ry 30420
R> =20 Om 1=%=18,3A;
=20 =2; L=—=2=734;
R 30
L=2 L=2L=22-114,
R, 20

Oteet:  =18,3A; I1=7,3A ; b= 11A.

3amayga Ne5
JlaHo: cu
t1= 20°CL = Lo*(1+ a*t)

Pemenue.

t=60°Ct=1t, —t; ; a= 9*10°K"!

Lo=50cm 0,5m
L=?
OtBer: L=0,50018 m

L = 0,5*(1+9%10%(60-20) = 0,5%(1+0,000360) =
0,50018 m
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Bapuant Ne3
3amaya Nel
JlaHo: Ccu

t=3mMug 180c
Uo=0
U=108 M 30X

q C
a="7?

Pemenne.
_U-bo
30t 0
- M
a=——=0,17 =
180 c2

M
OtBer: a=0,17 =

3amaga Ne2

JlaHo: Ccu Pemenue.

r=30m 1=—
1%+r

E=32B R= n

1=5A R=2-6=340m

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

3agaua Ne3

JaHno: cu Pemenue.

Va=5m p = const

Vi=25 M3ﬁ =h

Vv, T,
Ty =45°CT, =318° KT, =22 ; T,=222= 63,6°K
1

T,=7? OtBet: T2=63,6°K

3agaua Ned

JaHno: cu Pemenue.

U=120B

R =12 Om =3 R

R> =20 Oml =R =R;+R, =12 Om I —
120

-9 =P
Ui=7? 32
U,=? U, =T1*Ry; U; =3,75*12 = 45 B;

U, =T*Ry; U, =3,75%20=75B

3amgaua Ne5

JlaHo: (@)%

T,=273K

Lo =500mMm 0,5m

o= 6¥10-K"

OtBer: Ui=45B; U,=75B

Pemenue.

L
=L
t

a= (O'if’;’ﬁ - 1) =1,2%10°K"!

L=Ly+AL

100

AL =0,6mm 0,0006Mm

T,=373K
o=?

Bapuant Ned
3amaua Nel
JlaHo: cu

OtBer: o=1,2 *105K"!

Pemenue.
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U=367 10Tt=""2=167c

t=2? OtBet: t=1,67 C
3amgaua No2

Jano: Ccu Pemenue.

R=80M1K_3_=§; I=£

E=345Br=§-R

I:5Ar:4?5—8:1OM; IK‘3:$:45A

Ixk3=7? OtBer: Ik3=45A
3amaya Ne3
JlaHo: Ccu Pemenue.
t; =220°C t; =493° KV = const
ty = 50°Ct; =323° K a_h
tz P
* *. * 3
P, = 40kITa P\=40*10°TIa Pzz%:%ﬂé,z*lmna
1

P,=?
Oter: P2= 26,2 klla
3amgaua Ned
Hano: Cu Pemenwue.
U=200B
Ri=300m[ =2 . 1=t 1. p=FarRe 3020 _1h oy

! R°>R Ry Ry’ Ri+R;  30+20
Rz =20 Om 1=%= 16,67A;
L=2:1,=2; L=2L=22=¢674;

Ri 30
U 200

=9 = —= — = N

L=7 I % o 104;

Orser: I = 16,67A; [i=6,67A ; L= 10 A.

3amaga No5

Hano: CHu Pemenmue.

t;=0°C 273 K AL=L-Ly

Lo=100m L = Lo(1+ a*t); L = 1*(142,3*105*20) = 1,00046 M

a=2,3*10K"!

AT=20° K AL =1,00046 -1 =0,00046 m

AL=? OtBetr: AL =0,00046 M

2 cemecTp

BapuanTt Nel

3amaua Nel

Jano: CHu Pemenwue.

B=0,5Tn &y =Bulsina

1=0,4 M VE——— =102
Blsina C

a =90°

&, =2B

v="? OTBeTt: D=10%

3amaua No2
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JlaHo: Ccu Pemenue.
E

r=6 Om I=—

R+71
E-42B ==
1=3A R:43—2-6:8OM
R=7? OtBer: R=8 OM
3amaya Ne3

ITeperopur o6MoTKa TparchopmaTopa. B TpancopmaTopax OTCYTCTBYET TpEHHE.

3amaga Ned

JlaHo: Ccu Pemenue.

U=220B

R, =40 Om =2 R= R, R R, +R; = 10 Om +40 Om = 50 Om
Ui=2 =20 L 4,4A

Up=? U =I*Ry; U) =4,4%10 = 44B;

U, =T*R;; U, =4,4*40 = 176B
OtBer: Ui=44 B; U>=176 B

3amaua Ne5
92238U—> 90234Th + 24He

Bapuant Ne2

Bagaua Nel

JaHno: cu Pemenue.
B=10MTn 0,01 Tn F. =B llsina
1=0,1m F =0,05H

a =90°

1=50A

F.=2? Oteet: F,=0,05H
Bagaua Ne2

Jlano: cu Pemenue.

R=10Omlcs =>; I=——
E=33Br=--R
1=3Ar=2.10=10m; Ik3=2=33 A
Ixk3=7? Otger: Ik3=33A

Sagaua Ne3
Ha narpeBanue u HM3IIydeHNE AIEKTPOMArHUTHBIX BOJH.

3agaua Ned
Jlano: cu Pemenue.
U=220B
R, =30 Om 122;1=L+1;R:m:M:120M
R’R Ry Ry Ry+R; 30420
R, =20 Om =22 = 1834;
L=2:1,=2; =L =22=734;
Ry 30
L=2 L=< =2%=114;
Ry 20

OtBet: [ =18,3A; I1=7,3A ; L=11A.
3amauga Ne5

08U 02Np + % +y

Bapuant Ne3
55



3amaua Nel

JlaHo: Ccu Pemenue.
B=10MTn 0,01 Tx F.=B Ilsina
1=0,1 Ml =—2 1=7,5A
Blsina

a =90°
1=50A
=2 Oteer: F=0,05H
3amgaua No2
Jano: Ccu Pemenue.
r=3Om I=—

R+7
E=32B R="
1=5A R=2-6=340Om
R=7? OtBer: R=3,4 OMm
3agaua Ne3

B 3akopodeHHOM y4acTKe M3-3a Majoro CONPOTUBIICHUS TOK OOJIBINON cuitbl. TpaHchopMaTop meperpeBacTcs.
3agaua Ned

JaHno: cu Pemenue.

U=120B

Ri=12Om R, R.

R>=20 OMIZ%R=R1+R2= 12 Om T — I +20 Om =32 Om
U =2 I=%= 375A;1=1i =1
U, =7 U, =T*Ry; U; =3,75*%12 =45 B;

U, =1*Ry; U, =3,75%20=75 B
OtBer: Ui=45B; U,=75B

3amaua Ne5
84216P0—’ 82212Pb +24HC

Bapuant Ne4
Bagaua Nel
Jlano: cu Pemenue.
B=0,2 Tn ex =Bvlsina
1=025™m &= 5B
a =90°
v=10Mm/c
€u-2
OtBer: ¢,- 5B
Bagaua Ne2
Jlano: CHu Pemenne.
E E
R*SOMIK&;;, I*m
E=345Br= " -R
I=5Ar=4?5-8= 10m; IK,3=$=45 A
IK,3 =? Oteer: Ik3=45A
3amaua Ne3
Cranb npu nepeMarHiuiBaHUH B MECTaX HETUIOTHOTO
MEXaHHUYECKOTO COCTMHEHHS BUOPUPYET. R
1
3amaua Ned -
Jano: CHu Pemenwue.
U=200B
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R1:3OOM I:g;l=i+i;R:R1*R27
R R Ry Ry R1+R>
R> =20 Om 12%216,67A;
Ry 30
U 200
-9 _U _ 200 _ )
L=1 L= =57 = 104;

Orger: I = 16,67A; [i=6,67A ; L= 10 A.

3amauga No5

842 1%Pg— gs?0At+ % +y
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