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1. ITacnopT oHa OLIEHOYHBIX CPEICTB
1.1. O0aacTh NpUMeHeHUs!

O6pa3zoBareapHas MporpaMma CpeIHero MpodhecCHoHaILHOTO 00pa30BaHMs MO PO ECCUuun

23.01.10 Cnecapp mo OOCITY>KMBAaHHIO W PEMOHTY MOJBI)KHOTO COCTaBa, pa3paboTaHa HAa OCHOBAHUU
(deneparbHOIO  TOCYJApCTBEHHOTO  00pa30BaTENbHOIO  CTaHAApTa CPEAHEro  Mpo(ecCHOHATBHOTO
obpazoBanust no mnpodeccun 23.01.10 Crnecapp 1o 0OCTYXHBaHHIO M PEMOHTY IOJABHXKHOTO COCTaBa,
YTBEP)KJICHHOTO TIpHKa3oM MwuHHUCTEpCTBAa 0Opa3oBaHusi u Hayku Poccuiickoit @eneparuu Ne 696 ot 2
asrycra 2013 roga, 3apeructpupoBanHo MunuctepctsoM toctunuu (per. Ne 297510t 20 asrycra 2013r.), ¢
m3MmeHeHussMu nipuka3 MOH P® ot 09 anpens 2015t Ne 389, (zaper. B muHtocte Poccum 8 mas 2015t
Ne37216) (pen. ot 13.07.2021), ykpynueHHoi rpynmsl npodeccuit 23.00.00 TexHuka W TEXHOIOTUH
Ha3eMHOI'0 TpaHCIopTa.

®OC cocrasnen Ha ocHoBe PI'OC cpeanero mpodeccuoHaabHOro 00pa3oBaHus U padboueit
nporpammel aucuumiivasl O/1.02.03 ®Ousuka.

[TpomesxyTouHas aTTecTalMs O  JUCHUIUIMHE  TNpeaycMOTpeHa B bopme
AuddepeHIMPOBAHHOIO 3a4eTa C BBICTABIEHHEM OTMETKHM IO CHCTEME «OTJIMYHO, XOPOILO,
YIIOBJIETBOPUTEIBHO, HEYIOBICTBOPUTEIHHO.

1.2. Ilnanupyemble pe3yJbTaThl 0CBOCHMS AUCHUTIIMHBI

B pesynbrare ocBoeHUS yueOHOM NTUCIMIUIMHBI O0YYarOITUICS JOIKEH YMeETh:

V.1  4yBCTBO TOpAOCTH U YBaXKEHHUsI K HCTOPUU U JOCTHXKEHUSIM OTE€UECTBEHHOW (u3nueckoi
HayKH; (pU3MYECKH TPaMOTHOE MOBEICHUE B MPO(EeCCHOHANBHON NESTETLHOCTH U OBITY MpH OOpameHnu ¢
npubopaMu U yCTpoWCTBaMH;

Y.2  TOTOBHOCTH K TNPOJODKEHUIO OOpa30BaHUS W TOBBIINICHUS KBAJTU(UKAIMH B W3- OpaHHOU
po¢eCCUOHATILHOM 1IEATEIbHOCTH U 00BEKTUBHOE OCO3HAHUE POJIU (PU3MUECKUX KOMIIETEHIIUN B 3TOM;

Y.3  yMeHHe WHCIOJB30BAaTh JIOCTH)KCHUS COBPEMEHHOH (U3MYECKON Haykd W (PU3HYECKHX
TEXHOJOTUM  JUIsl  TOBBILIEHHWS  COOCTBEHHOTO  MHTEJJIEKTYalbHOTO  pa3BUTUS B BBIOpaHHOMU
npodecCHOHATEHO IeATeTHhHOCTH;

V.4  yMeHHE CaMOCTOSTENIbHO JOOBIBaTh HOBBIE Ui ceOsd (pu3MyecKue 3HAHUS, UCIOb3Ys UL
3TOTO JIOCTYIHBIE HCTOYHUKH WH(POPMAIINH;

B pesynbrare ocBoeHUs yueOHON AUCIUIUIMHBI O0YYaIOUTUICS JOJIKEH 3HATh:
3.1 IpeACTaBIeHUEe O pOJIM M MecTe (U3MKM B COBPEMEHHOW HAay4YHOM KapTHHE MHpa;
MOHWMaHKe (PU3NIECKON CYNIHOCTH HaOI01aeMbIX BO BeeneHHoM ssBneHuid, pos GU3NKU B OPMUPOBAHUN
Kpyro3opa u (pyHKIHOHAJIbHON IPaMOTHOCTH Y€JIOBEKA JJISl PEIICHUs MPAKTUUECKUX 3a]a4;

3.2 BJIaJICHHE OCHOBOITOJIATAIONIMMH (PU3NIECKIMHU TOHSATHSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH H
TEOPUSMH; YBEPEHHOE HCIIOJIb30BaHHE (PH3MUECKON TEPMUHOIIOTHH U CUMBOJIHKH;
33 BJIQJICHUE OCHOBHBIMH METOJAMH HAy4YHOTO TIIO3HAHHS, WCIOJIb3YyeMbIMU B (hu3mKe:

HaOJTIOICHUEM, OTIMCAHUEM, U3MEPEHUEM, YKCTICPUMEHTOM;

3.4  ymenus oOpabaTeiBaTh pe3yJbTaThl H3MEPCHHN, OOHAPYKMUBATH 3aBUCUMOCTH MEXKIY
(GU3NYECKUMU BEIMYMHAMHE, OOBSCHSTH TIOJTYUYCHHBIC PE3YJIbTATHI U JICIATh BBIBOJIBI;

3.5 YMEHUS penaTth (PU3nIecKue 3a/1a4u;

3.6 YMEHHS TPUMEHSATh TMOJTy4YCHHbIE 3HAHUS [ OOBSICHEHHS YCIOBUN MPOTEKAHHS
(bu3nUecKux sSBICHUN B NpUpoJie, MPodecCHOHATBLHON chepe W sl TPUHATHS TMPAKTHYSCKUX PEIICHUH B
MOBCETHEBHOM JKU3HHU.



1.3. Komnerenuuu popmupyembie B pe3yabTaTe 0CBOCHUS IUCIUIIINHBI:

Oomme Ioka3aresin OLlEHKH pe3yJibTaTa

KOMIIeTeHIIN U

OK 01. Br16upats crioco0b! penieHus 3aaa4d npoecCUOHaIbHON JeSTENIbHOCTH
IPUMEHUTEIBHO K Pa3JIMUYHBIM KOHTEKCTAM

OK 02 Hcnonb30BaTh COBpEMEHHBIE CPEACTBA MTOMCKA, AaHATIN3a U UHTEPIPETALUU

uHpopMaIMy ¥ HHGOPMAIIMOHHBIC TEXHOJIOTHHU JIJIsI BBIMOJHEHHUS 3a1a4
poecCHOHATEHOM eI TEThHOCTH

OK 04 D¢ dhexkTuBHO B3aMMOIEHCTBOBATh U padOTaTh B KOJJIEKTUBE M KOMaH1e

OK 07 ConeiicTBOBaTh COXPAHEHUIO OKPYIKAIOIIEH CPeIbl, PECYPCOCOEPEKEHHIO,
MPUMEHSTh 3HAHUS 00 M3MEHEHUH KIIUMAaTa, PUHIIUITBI OSPEXKITUBOTO
MIPOU3BOJICTBA, 3((EKTUBHO ACHCTBOBATH B YPE3BBIYANHBIX CHUTYAIHIX

1.4. Buabl KOHTPOJIA 1 MeTOAbI OLIEHKHU
[IpenMeToM  OLIEHKM  CIyXaT  yMEHHs, 3HaHUS, CGHOPMUPOBAHHOCTh OOMHUX U

PO eCCUOHATBHBIX KOMIIETEHITUH.

Tabnuna — KoHTpouib 1 olleHKa OCBOCHHSI Y4eOHOUM TUCIIUIUIMHEI 110 TeMaM (pa3jenam)

Buibl KOHTPOJISE 1 METO/IBI OLICHKH
SHeMeHVT Texymwii KOHTPOIb [TpomMexyTouHast aTTecTarus
anﬁiﬁiﬁm Merobi JL1;JL2; J13;J14; J15; | Meromst  |JII;J1.2;JL3;
OLIEHKHU J1L.6; OLIEHKH J4; J1.5; J1.6;
M1 M2 M3; M1 M2 M3;
M4; M.5; M.6; M4; M.5; M.6;
11112113 114;115; V11112113
[16; I17; 14, 11.5; 116,
17
Pa3nen 1.0u3uKa 1 eCTeCTBEHHO-HAYYHBIH METO/] MO3HAHUSA Jnddepenim-
IPHpPObI poBanHbIl 3a4et V1. 5, JI. 13, M. 1,
'Y cTHBIN onpoc VI. 5 JI 13, M. 1, M. 2, ]A;[ ]2 %33’ M. 4,
Tema 1.1. Cobecenoanne M. 3, M. 4, I1. 1, I1.3. C A
dusnka n
€CTECTBEHHO-

Hay4HBIN METO]T
TMO3HAHUSI IPUPOBI

Paszgea 2. Mexanuka

VYcTHbI# onpoc VI. 5 JI 13, M. 1, M. 2,

Tema 2.1. CobecenoBaHue M. 3, M. 4, 11. 1, I1.3.
Kunematuka.
YcerHblii onpoc JL 5, JI 13, M. 1, M.
Tema 2.2. Co0ecenoBanue 2M. 3, M 4 11 1, IT.3.
Junamuka
VYcerHblii onpoc JL 5 JL 13, M. 1, M.
Tema 2.3. CobecenoBanue 2M 3, M 4, 11 1, I1.3.

Crartuka




Tema 2.4. 'Y CTHBII OIpoc J.5,J1. 13, M. 1, M. 2,
Mexanunka sxuakoctu [CodeceoBaHue M.3,M.4,11. 1, I1.3.
M rasa
Y CTHBIIT onpoc JL5,J1.13,M. 1, M. 2,
Tema 2.5 CobecemoBaHue M. 3, M. 4,1I. 1, I1.3.
PenstuBucrckas .
CHHEMATHKA 1 KonmponvHblil cpe3
Vol :nucvmennas
IAHAMHUKA
paboma
Pasnea 3. MoJiekyasipHas pu3nka
Tema 3.1 VYerHblit onpoc J.5,J1. 13, M. 1, M. 2,
Monekynspao-  |CobecenoBanue M. 3, M. 4,11. 1, I1.3.
KHHETUYECKas TCOPHS
Tema 3.2 VYerHblii onpoc J.5,J1. 13, M. 1, M. 2,
OcHOBEI CobecenoBaHue M. 3, M. 4,1I. 1, I1.3.
TepMoauHaMuku | TecTupoBaHue
Konmponvusiii cpe3
No2 :nucvmennas
aboma

Pa3nen 4. DiekTpoanHaMuKA




Tema 4.1 J.5JL13,M. 1, M
DNEeKTPUIECKOE 2,M.3,M. 4,1I. 1,
noJie I1.3.
Tema 4.2 J.5,J1. 13, M. I,M
DIIEKTPUUECKUI 2,M.3, M. 4,11. 1,
TOK I1.3.
Tema 4.3 3akoHbI J.5,J1. 13, M. I,M
MHOCTOSIHHOI'O TOKa 2,M.3,M.4,1II. 1,
I1.3.

Tema 4.4
DIIEKTPUYECKU I
TOK B Pa3JIMYHBIX
cpenax

VYcTHbII onpoc
CobecenoBanue

Konmponbusiii cpes
WNe3: nucbmennas
paboma

J.S5,J1. 13, M. 1, M.
2,M.3,M. 4,11 1,
I1.3.

Tema 4.5 MaraurtHoe
[moJie

YeTHBI o1poc
CobecenoBanue

\Konmponwusiii cpe3
WNe3: nucomennas
paboma

J.5,J1. 13, M. 1, M.
2,M.3,M. 4,1I. 1,
I1.3.

paboma

VYcTHbII onpoc J.5,J1.13,M. I, M
Tema 4.6 CobecenoBanue 2,M.3, M. 4,11. 1,
(DIIEKTPOMAarHuTHOE  |Konmponvhoiii cpes |I1.3.
moJie No3 : nucomernnas
Paznen 5. KojiedoaHusi M BOJTHBI
VY CTHBIH 0npoC JI.5,J1. 13, M. 1, M.
CobecenoBanue 2,M.3, M. 4,11. 1,
Tema 5.1 I1.3.
MexaHndeckue
KOJIEOaHHSL.
YCTHBIN onpoc JI.5,JI.13, M. 1, M.
CobecenoBanue 2,M.3, M. 4,11. 1,
Tema 5.2 I1.3.
DJIEKTPOMAarHuTHHIE
KOJIEOaHHSL.
YCTHBI ompoc JL.5,J1. 13, M. 1, M.
Tema 5.3 CobecenoBaHue 2,M.3, M. 4,11. 1,
I1.3.
Yupyrue u .
Koumponvhwiii cpe3
ANEKTPOMArHUTHBIE
Wod :nucomennas
BOJIHEL.

Pa3znen 6. OnTuka




YCTHBIH 0npoc JL5, 0113, M. 1, M.
CobecenoBanue 2,M.3,M. 4,1I. 1,
Tema 6.1 I1.3.
I'eomerprueckas
OITHKA.
YceTHBIH o1poc
CobecenoBaHue JL5. 0L 13, M. 1, M
Tema 6.2 \Konmponbubiii cpes 2,M.3, M. 4,11 1,
dusnueckas onTHKa. [V2O MUCOMEHHAR |13,
paboma
Paznen 7. KBantoBas puszunka
YcTHBI 0npoc JI.5,J1. 13, M. 1, M.
Tema 7.1 CobecenoBanue 2,M.3,M.4,1I. 1,
Crpoenue aToma. I1.3.
CaetoBble kBaHTBl. |CoOecenoBaHue
JL5 JL13,M. I,M
\Konmponouwiii cpe3 2,M.3, M. 4,11 1,
WNo6: nucomennas IL3.
paboma
Paznen 8. ®usznka aToMHOrO0 AApa
Tema 8.1 VYeTHbIi onpoc JI.5,J1.13, M. 1, M.
Crpoenue simpa.  |CobecenoBanue 2,M.3,M. 4,11 1,
I1.3.
Tema 8.2 VYcTHbIN onpoc J.5,J1. 13, M. 1, M.
Onemenrapueie  |CoOecenoBanue 2, M.3,M.4,1I. 1,
YaCTUIIBI. I1.3.
Konmponbusiii cpes
N7 :nucbmenHas
paboma
Pa3znen 9. Ctpoenne BeesienHom
YcTHBI 01poc JI.5,J1. 13, M. 1, M.
CobecenoBanue 2,M.3, M. 4,11. 1,
Tema 9.1 IL.3.
3BE3NLI.
YCTHBIH onpoc J.5,J1.13,M. 1,M
CobecenoBanue 2,M.3,M. 4,11 1,
Tema 9.2 TectupoBanue I1.3.
Kocmonorust.

2. OueHoYHbIE CPeICTBA VIS MPOBeeHHs TeKYIEero KOHTPOJIsl yCIieBaeMOCTH

2.1. Bonipocel AJ1s1 yCTHOTO onpoca (codece10BaHM)
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Tema 1.1. ®u3nKa U eCTeCTBEHHO-HAYYHBIH MeTO/I NO3HAHUS NPHPOABI
MeTobl HayyHOTO HcCael0BaHNsl PU3UUECKUX SBICHUM.
Monenu pusnuecKkux sIBIEHUN U POLIECCOB.
DU3NYECKU 3aKOH — TPAHULIBI IPUMEHUMOCTH.
@usnuyeckre TEOPUH U IPUHIIUI COOTBETCTBHS.
OKCIIEpUMEHT U OIIBIT.
®usnueckas BeJIMYUHA.
[TorpeniHocTu u3mMepeHnit GPU3NIECKUX BEINYHH.
Poins 1 MecTo pusuku B GOPMHPOBAHNN COBPEMEHHON HayYHOW KapTUHBI MUPA, B IIPAKTHYECKOM
NEATEIBHOCTH JIIOACH.
Tema 2.1. Kunemartuka
MexaHnueckoe JBUKEHHE, ONIPEIEIICHUE
[TocTynarenbHOE ABHKEHUE, ONIPEIEIICHHAE
BpamarensHoe 1BUKEHUE, ONPEACTICHAE

Cucremsl oTcuéTa, ONpeeIICHUE, TUIIBI

Ilepememienue marepuansHoit Touku (M.T.), onpenenenue
Mruosennas ckopocts M. T., onpenenexue

Tpaexropus, onpeneseHne

ITyTs, onpenenenue

PaBHOMEpPHOE IBHKEHUE, ONIPENETICHNE

. YckopeHue, onpeeseHue, popMmyiia, eMHNALA U3MEPEHHS
. HopmansHOe yckopeHwue, onpezeneHue, Gopmyia

. KacarenpHoe (TaHreHIManbHOE) YCKOpEHUE, OpeieIeHUe
. YrioBoe nepemenieHue, Gopmyra, HarpapIeHUE

. YI110Bas CKOpOCTh, (hopMyJia, Olpe/ieieHne, HapaBieHue
. YTII0BO€ yCKOpEHUE, onpeieeHne Gopmyia

. YTJ10Basi CKOPOCTh BpallleHUs 3eMJIH, YMCIOBOE 3HaUEHUE

Tema 2.2. /Iunamuka
Cuna, onpezenenue, €IMHULA U3MEPEHUS
Macca, onpezaeneHue, €IMHULA U3MEPEHUS
Bropoii 3axon HetoToHa, hopmynmpoBka, hopmyina
[TepBsiii 3akoH HeroToHa, hopMynupoBKa
Tperuii 3axon Hetotona, hopmynuposka, popmyia
3akoH BcemupHoro tsarorenus, GopMmynnpoBka, popmyia
Cuna TsKecTH, onpe/ielieHne, HallpaBIeHNe, BEJINYMHA
Benunuuna, onpenenenue, OTIIMYUE OT CHIIBI TSDKECTH
LlenTpocTpeMuTenpHas CUIIa, TOHATHE, (hopMyITa

. MoMeHT cuibl, onipesienienne, popmya

. IImeqo cusl, onpeneneHue

. MomenT unepuuu M.T.

. Bropoii 3akon HproToHa 1151 BpalaTeabHOro IBUKEHHUS Tea

. Moment umnynsca M.T., onpenenenue, popmyra, HampaBieHHE
. Ummynbe Tena, onpenenenue, hopmya

. 3aMKHyTas CUCTeMa TeJ, ONpeeIeHIe

. 3aKOH COXPaHECHUS UMITYJIbCa CHCTEMBI T, (POPMYIIHPOBKA, PopmyIia
. Kunernueckas sueprus Tena, onpeaenenue, Gopmya

. [loTennmanbHas HEPTUs TeNa, ONPECIICHNE

. 3aKOH COXpaHEHUS MOMEHTa UMITYJIbca, (POpMYyITUPOBKa

. 3aKOH COXpaHEHHs] MEXaHUIECKOH SHeprun, POpMyITHPOBKA

. HennepuuanbHble CUCTEMBI, ONIPEICTICHHUE

. Cuta unepiuu, onpeaenenue, Gopmysia, 0COOCHHOCTH



24. llentpoOexHas cuia uHepIuH, GopMyIia, 0COOEHHOCTH

25.

Cuna Kopuomnuca, onpenenenue, hopmyiia

26. Pabota. Mommuocts. KIT/I.
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Tema 2.3.CtaTuka
3a1a4u CTAaTHKH.
PaBHOBecue Tena noa AeCTBUEM TPEX CHUIL.
Pa3nosxeHune cui Ha COCTaBIISIIOIIME.
LenTp TsKECTH.
OrnpezeneHne UEHTpa TSHKECTH TEN.
VYcoBHs yCTOWYHMBOTO pAaBHOBECHS MO IEVCTBUEM CUIIBI TSKECTH.
[Ipoctsie MammHbl. KinvH 1 BUHT.

Tema 2.4. MexaHNKAa JKHAKOCTH M ra3a
I'mppocraTuka.
3akoHn [lackais.

I'mppaBnmueckuit npecc.
3akoH Apxumena.
IInaBanme Te.
AspocraTtuka.
ATtmocepa.

JlaBneHue atMocQepsl.
I'maponunamuka.

. 3akoH bepHym.

Tema 2.5. PeassiTUBHCTCKASI KHHEMATHKA U JHHAMHKA
PenstuBuCcTCKasA KUHEMATHKA.
[ToCcTOAHCTBO CKOPOCTH CBETA.
3ameyieHre BPEMEHH.
[IpeobpazoBanus Jlopenia.
OnHOBpEMEHHOCTh
[Tapanokc OaM3HELOB.
PenstuBuCcTCKAsA AMHAMUKA.
PenstuBuCTCKOE CIOKEHUE CKOPOCTEM.
OrnpeneneHre pesITUBUCTCKOTO UMITYJIbCA.

. DKBHBAJICHTHOCTh MAaCChI ¥ OHCPIrum.
. HOCTy.]'IaTbI 06111617[ TCOpHUU OTHOCUTCIIBHOCTH.

Tema 3.1. MoJieKyJIsIpHO-KHHETHYECKasi TEOPUS
Ocnosable nonoxenust MKT
BbpoyHOBCKO€E 1BHXKEHUE.
Huddyzus.
CrpoeHnue razo00pa3HbIX, )KUIKUX U TBEPIBIX TE.
OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUUECKON TEOPHUH Ta30B.
JlaBneHwue, onpeaeneHune, GopMyIibl
Temnepatypa, onpenenenne, €IMHULBI U3MEPEHUS
3axoH boins-Mapuorra, hopMya, ycaoBHs BHIIOTHEHUS
3akoH ['eit-Jlroccaka, popmyiia, yCI0BUs BBIIOJIHEHUS

. 3akoH lapis, popmyra, yCIoBHs BBITOTHEHUS
. YpaBHeHue MenneneeBa — Knaneiipona

. UneanpHblii ra3, popmynupoBka

. 3akoH [lanbToHa, popmynupoBka, popmyia

. CTpoeHue XUIKOCTEH.

. NcnapeHue v KoHAEH caysl.

. Kuniennue.

. IloBepxHOCTHas1 SHEPrUsl.

. [ToBepXHOCTHOE HATSKEHUE.



19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
. 3aTBep/IeBaHNE PACTBOPOB.
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CMauuBaHuE U HECMAYUBaHHUE.
Kanwuisipaeie sBieHus.
CBoiicTBa TBEPABIX TEN.
Kpucranmnmueckue tena.
AmopdHble Tena.
Kpucramnmzanus.

IInaBneHne u oTBEpACBaHNUE.
[Iepeoxnaxknenue.

[Tonumepsl.

CrunaBbl.

Tema 3.2. OCHOBBI TEPMOAMHAMHMKH
BHyTpeHHSsS SHEpTUsl CUCTEMBI.

BuyTpeHHss1 sHeprus naeanbHOro rasa.

PaGora u Termnora kak (OpMEI IIepeaadn YJHSPTUH.
TenmoeMKOCTb.

VY neabHas TEINIOEMKOCTD.

YpaBHEHHE TETIOBOTO OallaHca.

[IepBoe Ha4anO TEPMOINHAMUKH.

HeBo3M0XHOCTH CyHICCTBOBAHHUA «BEYHOI'O ABUTATCIIA» IICPBOI'O poaa.

AnmabaTHBIH TIporecc.

. [lonmutponHkIi nporecc.

. [IpuHIIMIT 1EMCTBHS TEMIOBOM MAILIUHBI.
. KIIJI TenaoBoro ABUraTes.

. Bropoe Hauano TepMOAMHAMUKHY.

. HeBO3MOKHOCTB CyI11€CTBOBAHUS «BEUHOI'O ABUTATEISH BTOPOIO POJa.
. TepmoiuHamMuyecKas IKajia TeEMIepaTyp.
. X0JI0NIbHBIC MAIIIMHBI.

. TerioBEIe ABUTATEIIN.

. 3axon Credana-bonpimana.

Tema 4.1. DnexkTpHUecKoe noJe
DNEKTPUUECKUE 3apsIbl.
DneKTpu3aIus.
3aKOH COXpaHEHHMs 3apsija.
3akon Kynona.
DNEKTPUUECKOE TOJIE.
HanpsiskeHHOCTB 3JIEKTPUYECKOTO MOJIS.
[IpuHIMI Cynepno3uLUU MTOJIEH.
I'paduueckoe n300pakeHUE SICKTPUIESCKOTO OIS,
[Ipocreinne 3I€KTPUIECKUE TTOJIS.

. Pabora cuit a35ekTpocTaTHIecKoro moJsl.

. ITorenmua.

. PasHOCTH TOTEHIIMAIIOB.

. DKBUIMOTEHUUAJIbHbIE TOBEPXHOCTH.

. DIIEKTPUUYECKOE TI0JIC B AUDJICKTPUKAX U B MIPOBOTHUKAX.
. [loBepXHOCTHAsI IJIOTHOCTH 3apsija.

. Kongencaropsr.

. [TapannenpHO€ U MOCIIEIOBATEIBLHOE COEUHEHUE KOHIEHCATOPOB.
. AusnexTpudeckast IpOHUIIAEMOCTb.

. Ocmabnenue >MEeKTPUIECKOTO OIS BHYTPH JTUDJICKTPUKA.
. [lonsgpuzanusa qusneKTpuka.

. DHeprusi AEKTPUUECKH 3apsHKEHHBIX Tell.

. DHEprus JIEKTPUYECKOTrO MOJIs.
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Tema 4.2. JnekTpU4eCKU TOK
IToCTOSTHHBIN ANEKTPUIECKUH TOK.
ONeKTpOoABMKYLIAs CUIIA.
l"anbBanOMETD.

IIpu3Haky 37€KTPUUECKOTO TOKA.
HamnpasneHue 351eKTpUYecKOro TokKa.

«CKOpOCTB QJICKTPHUICCKOI'0 TOKa» U CKOPOCTh ABUKCHUS HOCHTEeNeH 3apsaa.
Pacnpe)leneHHe HAIps>KCHUA B IPOBOAHUKE C JICKTPUICCKHUM TOKOM.

3akoH Oma.
ConpoTuBieHNE TPOBOAHUKOB.

. 3aBUCHUMOCTb COITPOTUBJICHUS OT TEMIIEPATYPHI.
. CBepX1mpOBOAUMOCTb.

. IlocnenoBarenapHOE U NAapaJIEIbHOE COEIUHEHUE TPOBOIHUKOB.
. BomeT™meTp.

. AMriepmerp.

. lllyHTHpOBaHNE U3MEPUTEIBHBIX PUOOPOB.

. TeruioBo€e AENUCTBUE IIEKTPUUECKOTO TOKA.

. 3akoH J[xxoyns-Jlenna.

. Pabota, coBepmaemas 3IeKTPUIECKIM TOKOM.

. MOIIHOCTB 3JIEKTPUUECKOTO TOKA.

. [IpoxoxaeHne 371eKTPUIECKOro TOKa Yepe3 AIEKTPOIUTHI.
. [lepBeiit 3axoH Dapajes.

. Bropoii 3akon ®apanes.

. NoHHas pOBOAUMOCTB 3JIEKTPOIUTOB.

. JIBM>KEeHME MOHOB B AJIEKTPOJIUTAX.

. DNEeMEHTApPHBIN AJIEKTPUUECKHUH 3apsi.

. IlepBruHbIE U BTOPUYHBIE NIPOLIECCHI ITPH AIEKTPOIIU3E.

. DIIEKTPOIUTHYECKAS AUCCOLUALIMS.

. TexHn4yeckoe NpUMEHEHHUE IEKTPOIIN3a.

. XMUMHUYECKHUE U TEIJIOBBIE TEHEPATOPHI ANEKTPUUECKOTO TOKA.
. [anpBaHMYECKUI DJIEMEHT.

. AKKyMYJISITOPBI.

. 3akon Oma 17151 3aMKHYTOM JIEKTPUUYECKOM HIETIH.

. Hanpsixenue Ha kinemMmax uctouHuka tToka u J/1C.

. CoeriHEeHNE HCTOYHHUKOB TOKA.

. TepMOaneMeHThI.

. IIpoxoxaeHne 3IeKTPUIECKOro TOKa Yepe3 METaILIIbI.

. DIIEKTPOHHAs1 IPOBOJUMOCTh METAJIIOB.

. CTpoeHue MeTaioB.

. [IpuunHa 37€KTpUUECKOTO COMTPOTUBIICHHUS.

. PaboTa BeIXO#A.

. UcniyckaHue 37€KTpOHOB HaKaJIEHHBIMU TEIAMH.

. [IpoxoxaeHne 3J1eKTpUIECKOro ToKa Yepes rasbl.

. CamocrosTenpHas U HECAMOCTOATENbHAs TPOBOJIUMOCTD T'a30B.
. UckpoBoii paspsia.

. Monnus.

. Koponnslii pa3ps.

. DIIeKTpHUUEecKas JIyra.

. [Ipumenenne 1yroBoro paspsza.

. Tnerommit paspsia.

. Katoansie myun.

. Kananossle myumn.

. DIIEKTPOHHAs IPOBOJUMOCTb B BBICOKOM BaKyyMe.
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. DIIEKTPOHHBIE JIAMIIBI.

. DIEeKTPOHHO-Ty4eBas TPyOKa.

. IIlpoxoskaieHne 371eKTPUUECKOro ToKa 4epe3 MoTyTpOBOJHHUKH.
. [Ipupona 351eKTpu4ecKoro TokKa B MOIyHIPOBOJHHUKAX.

. JIBUXKeHHE 3JIEKTPOHOB B MOIYPOBOAHUKAX.

. DNEKTPOHHAs U JbIPOYHAsi IPOBOJUMOCTb.

. 1oy nIpOBOTHMKOBBIE BBITPSIMUTENH.

. @OTOIIEMEHTBHI.

. Tpan3ucTopsl.

Tema 4.3. MaruurHoe noJjie
OCHOBHBIE MAarHUTHEIE SIBJICHUS.

EcrecTBeHHBIE M HCKYCCTBEHHBIE MATHUTBHI.

MarauTHoO€e IeCTBUE AIEKTPUUECKOTO TOKA.

[Ipupoaa MarHUTHOTO MOJISI MOCTOSTHHBIX MAarHUTOB.

Omnsit Kyinona.

l'unoTe3a Ammepa 00 37eMEHTapHBIX IEKTPUUECKUX TOKaX.
MarHuTHOE MOJI€ U €ro MpPOosIBICHNUE.

MarsuTHas UHIYyKLHS.

MarsuTHbIN MOMEHT.

. EnvHMIIa MAarHUTHON MHAYKLUU.

. I3MepeHnre MarHuTHOM MHYKIIMU TIOJISI C IOMOIIBE0 MAarHUTHOW CTPEJIKH.
. Cl10’keHMEe MarHUTHBIX TOJIEH.

. I'paduueckoe n300pakeHne MarHUTHOTO TIOJIS.

. [TpuGopsI 17151 U3MEpEeHUsT MAarHUTHOW UHTYKITUH.

. MarHuTHbIE MO ANEKTPUUECKUX TOKOB.

. MarauTHO€ 1noJie NpsMOJMHEMHOTO IPOBOHHUKA.

. MarHuTHOE MoJie KpyroBOrO BUTKA MPOBOJHUKA C TOKOM.

. [IpaBunio OypaBunka. MarHUTHOE MOJI€ COICHOUAA.

. DKBHBAJICHTHOCTh COJICHOU/IA U ITIOJIOCOBOT'O MarHuTa.

. MarsuTHoOE€ 10Ji€ BHYTPHU COJIEHOUA.

. Hanpsix€HHOCTh MArHUTHOTO TOJIA.

. MarsuTHoOe€ 1oJse JBUKYIINXCS 3apsI0B.

. MaruuTtHoe 1mojie 3emMin.

. Cuiibl, IEHCTBYIOIIME B MATHUTHOM MOJI€ HA POBOAHUKHU C TOKOM.

. JleicTBHE MarHUTHOTO I0JIS HA NPSMOJIMHENHBIN TPOBOIHUK C TOKOM.

. [IpaBuio neBou pyku.

. [lelicTBME MarHUTHOTO MOJISI HA BUTOK MPOBOJIHUKA C TOKOM MJIA KaTYIIKY C TOKOM.
. Cuna Jlopenna.

. MarauTHabIe CBOMCTBA TEII.

. MarauTHas NpOHUIIAEMOCTb KEJIe3a.

. MarauTHasi IpOHUIIAEMOCTh PAa3JIMYHBIX BEILIECTB.
. [TapamarueTuku.

. JlnamarseTuku.

. @eppoMarHeTuKy.

. MonekyJsgapHas TeOpys MarHeTusma.

Tema 4.4. J1eKTpOMarHuTHoe 1oJe
SHGKTPOMaFHI/ITHaH HUHAYKIIHA.
Y c1oBUS BO3HUKHOBEHUS HHAYKIIMOHHOI'O TOKA.
HamnpaBneHnne MHAYKIIMOHHOTO TOKA.
IIpaBuio Jlenna.
OCHOBHO1 3aKOH 3JIEKTPOMArHUTHON UHIYKIIUH.
DNEeKTPOABUKYILAS CUJIa UHYKIUH.
DJIeKTpOMarHuTHast MHAYKUUs U cuiia JlopeHia.
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WMHAyKIMOHHBIE TOKH B TPOBOJIHUKAX.
Toxku ®yko.
[IepemeHHBIN TOK.

. IlocTostHHAs ¥ IepeMEHHAs! SJIEKTPOABUKYILAsL CHIIA.
12.
13.
14.
15.
16.
17.

18.
19.
20.

CaMouHAYKLHS.
NHayKTUBHOCTD KaTYIIIKH.

[TpoxoxxaeHre TEPEMEHHOT0 TOKa Yepe3 KOHACHCATOP U KaTyIIKy ¢ OOJIBIION HHAYKTHBHOCTBIO.

3akon Oma 171 MepeMEHHOTO TOKa.
MonHoCTh IepeMeHHOT0 ToKa. TpaHchopmaTopsr.
3J'IGKTPI/I‘-I€CKI/IG MallHbI: TCHCPATOPLI, ABUTATCIIU, SJICKTPOMAIrHUTHI.

I'enepaTopsl IEPEMEHHOTO TOKA.
Brinpsimiienue nepeMeHHOro TOKa.
I'erepaTopbl OCTOSTHHOTO TOKA.
Tema 5.1. Mexanudeckne Koje0aHus
MexaHn4eckue KojieOaHus.
[lepuoanueckuie ABHKEHHUSL.
KonebarenbHbIC CUCTEMEI.
CBo0OoOgHbBIE KOIEOAHU.
BoinyxneHHbIe KosieOaHusl.
["apmonmueckoe koneOaHue.
®dopmyia nepruoaa KojiedbaHUN MaTEMAaTHIECKOTO MasiTHUKA.
Omnpenenenre cOOCTBEHHON YacTOTHI, PopMyIIa.
VYmpyrue konebanus. Dopmyna KoseOaHUil IPY>KUHHOTO MAsTHUKA.

. Kpytunesusie xonebanusi.
. Pe3oHaHnc.

. 3aTyxaHue.

. 3BYKOBBIE KOJICOaHUSI.

. lymsI.

Tema 5.2. JnekTpOMarHuTHbIC KOJICOAHUSA
DnexTpuyeckue KonebaHusl.
Mertoabl HAOIIOACHUS SIIEKTPUUECKUX KOJIeOaHUH.
KonebarenbHbIi KOHTYP.
®opmyna TomcoHa.
DNEeKTpUYECKU PE30HAHC.
Hezaryxatomue xonebanusl.
ABTOKOIIE0ATENEHBIE CHCTEMBI.
['enepatopsbl AMEKTPUUECKUX KOJTICOAHU.
VY4yenue o KoraeOaHHsIX.

. DHeprus KouedaTeaIpHOTO KOHTYpA.

Tema 5.3. Ynpyrue u 3JieKTPOMATHUTHbIE BOJTHbBI
BouitHOBBIE IBIICHMS.
CKOpOCTh pacnipOCTpaHEHUSI BOJIH.
[Tonepeunbie BOJIHBI B IIHYpE.
[IpogonpHBIE BOJIHBI B CTONIOE BO3IyXA.
BoHbI Ha TOBEPXHOCTH YKUKOCTH.
[Iepenoc aHeprun BOIHOM.
OTtpaxxeHue BOJIH.
Judpaxiust BOH.
HNuTtepdepentus BoH.

. Hanmoxxenue BoJH.

. CTosture BOJIHEL.

. CBoOO1HBIE KONIEOAHUS CTPYHBI.
. DIIEKTPOMAarHuTHBIC BOJTHBI.
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10.
11.
12.
13.
. Uemy paBHa onTuyeckas cuiia cepuaeckoro 3epkana’?
15.
16.

14

17.
18.
19.
20.

21.
22.
23.

24.
25.
26.
27.

28.
29.
30.

31.
32.

Y cnoBUS XOPOIIETO U3TyUEHUS SJIEKTPOMATHUTHBIX BOJH.
BuOpatop 1 aHTEHHBI.

OmnpiTel ['epria Mo Moay4YeHUIO IEKTPOMArHUTHBIX BOJIH.
OmpiThl JIeOenena.

DeKTpOMarHuTHasi TEOpUs CBETA.

[Ikana 37€KTpOMarHUTHBIX BOJIH.

OnBITHI € IEKTPOMAarHUTHBIMU BOJTHAMHU.

N3o06perenue paawo [Tomossim.

Pamnocss3b.

[Ipumenenue paauo.
PacnipocTpanenue paguo BOJH.
Tema 6.1. 'eomeTpuyeckasi onTuKa
Kakue 3aKoHbI reOMETpUYECKON ONTHUKH BbI 3HaeTe?
Korna yrous npenomiienus Oosibliie yriia najaeHus?
Bcerna nu cymiecTByeT npenoMiIeHHbIHN JIyy?
3anummuTe 3akoH CHema.
UYemy paBHBI I0Ka3aTeIU MPETOMIIEHHS BOIbI U OOBIYHOTO CTEKIIA?
Ecnu BBl BuauTe mpenMeT B BoOJe, TO OJIMKe WM Jaiblie OT Oepera OH HaXOIUTCS, YEM 3TO
BUJTHO?
Ha kakoM paccTosiHMM Bbl BUIMTE CBOE U300paXkeHHe B 3epKaiie?
Uro Takoe AEMCTBUTEILHOE U MHUMOE U300paKeHHs?
Yro Takoe CONpsKEHHbIE TOUKH?
Kakoii my4ok cBeTa Ha3bIBaOT MapaKCHAIbHBIM?
YeMy paBHa onTHUYECKAs cuia chepruuecKoil MpeaoMIISIOIIei MOBEPXHOCTH?
UeMy paBHa onTHyecKasi CUjia IMIIOCKOM MPETOMIISIIONIECH MOBEPXHOCTH?
B yem nsmepsercs onruyeckas cuia?

UYro Takoe dokyc?

Ime pacronokeHsl TepeaHMH W 3agHUA  (QOKYCHI B Cilydae BBINYKIOW CepUIecKOil
MPETIOMIIAIONIEH TOBEPXHOCTH U B CITy4ae BOTHYTOM MOBEPXHOCTH?

YeMy paBHBI (OKYCHBIE PACCTOSHHUS y CHEPUIECKON MPETOMIISIONIEH MOBEPXHOCTH?

OT 4ero oTMEpSIOTCS PACCTOSIHUS B ONITUYECKOU cUcTeme?

['me pacmonokeHbl TJaBHBIE IUIOCKOCTH Y CHEPUUECKON MPETOMIISIONICH MOBEPXHOCTU?

Kak cBsi3anbl Mexay co0OM pacCTOsSHUS OT HMCTOYHHMKA JO MPETOMIISIONIEH MOBEPXHOCTH U OT
MOBEPXHOCTH JI0 H300pakeHus?

Kaxkas nuH3a Ha3bIBae€TCSI TOHKOM?

['ne pacnosiosxeHbI TJIaBHBIC TIIOCKOCTH TOHKOM JIMH3BI?

Ecnmu  wu3BecTHBI pamuychl KpHUBHM3HBI C(EpPUUECKHMX TIOBEPXHOCTEH JHH3BI U MOKa3aTesb
MIPEJIOMJICHUS CTEKJIA JIMH3bI, TO YEMY paBHA €€ ONTHYECKas cuia?

Kaxue nuH3bI Ha3bIBAIOT COOMPAIOIIUMHU U PACCEUBAIOIIUMU?

Kaxkoit 3Hak onTHYECKOM CHIIBI Y COOMPAIOIINX M PACCEUBAIOIITUX JTMH3?

MoskeT i onTu4ecKasi Cuiia TOHKOM TUH3bI PaBHATHCS HYTIO?

Kak wu3mensiercss ontuueckas  cuja JIBOSIKOBBIMYKJIOM JIMH3BL, C YBEJIMYEHUEM pPaJUYyCOB €€
MOBEPXHOCTEN?

Ecnu ToHKYyIO MH3Y ¢ (DOKYCHBIM pacCTOSIHHEM B BO3JyXE, paBHbIM f, Orpy3uTh B BONYy, TO Kak
M3MEHHUTCS ee POKYCHOE paccTosiHue?

B xakom HampaBiieHHM HOWAET JIy4, MaJarolni Ha TOHKYO JIMH3Y B €€ IIEHTpe?

Ecnu nmyd cBeTa majmaeT Ha JIMH3Y ¢ (POKYCHBIM paccTosHuEM f MOJ yIioM K ONTUYECKOH OCH, TO B
KaKoOM HaIpaBJICHUU TOWAET Jyd IOCje JIMH3BI? PaccMOTpeTh COOMPAIOIIYI0 M PACCEHBAIOIIYIO
JIUH3BI.

Uemy paBHa onTHYeCKasi CHJIa IBYX TOHKUX JIMH3 CII0)KEHHBIX BMecTe?

Yemy paBHa oNTHYECKas CWJIA ABYX TOHKUX JIMH3, €CIMOHHU pPa3/eieHbl CPEION C MOKa3aTeseM
MIPEJIOMIIEHUS /1, @ PACCTOSIHUE MEXAY JIUH3aMH d?
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UeMy paBHA ONITUYECKAs CHJIa TOJICTON JIMH3BI?

["'ne pacnosiokeHbI TJIABHBIC IIJIOCKOCTH TOJICTOM JTUH3bI?

Kak onpenensiercs yBenuueHrne ONTHYECKOTO nmpudopa?

Eciu MbI XOTUM HCTIOB30BaTh COOMPAIONTYTO JIMH3Y KaK JIYITy, TO IPEIMET JIOJDKEH Pacoiaratbes K
TUH3e ONMKe WU Jajblie, 4yeM ee pokyc?

JlaiiTe XapaKTepUCTUKY N300PaKEHHSI B JTyTIC.

Kakas xapakTepucTuka JIynbl BIUSET HA €€ yBeIuueHue?

Uemy paBHO pacCTOSIHUE HAMITYUIIIETO 3pCHHS?

MOHO JIi TTOJTyYUTh YBEIMUEHHOE N300paKeHNE B paccenBaloiei JInH3e?
Hapucyiite cxemy Teneckona pedpaxropa.
[Touemy Teneckorsl pedpaKToOpsl 1eNal0T JTHHHBIMU?
Hapucyiite cxemy Mukpockona
Tema 6.2. ®u3nyeckasi ONTHKA
Yro takoe unTepdepeHus?
[ToueMy nHTEpEPEHIIUIO HENIB3sI OMUCHIBATH B paMKaX T'€OMETPUUYECKON ONITUKU?
Kakue ncTOUHMKYN Ha3bIBAIOT KOTEPEHTHBIMU?
[Tepeuncnure ycnoBust uHTEpPEpEeHIINN?
Yro Takoe Bpemsi KOrepeHTHOCTHU?
Yro Takoe JIHA KOTepEeHTHOCTH?
YeMy paBHaA AJTMHA KOT€PEHTHOCTH?
Urto Takoe onTHYecKas pa3HOCTh Xoaa?
Yemy paBHa omnTHYECKas pPa3sHOCTh XOAA BOJIH IPU MAaKCUMyME€ U IIPU MUHUMYMeE B Clly4ae
IBYXJIy4€BOM HHTEP(HEPEHIUH.

. UTo Takoe npocTpaHCTBEHHAs: KOT€PEHTHOCTh?

. UTo Takoe paanyc KOrepeHTHOCTH?

. Kakue criocoObI monyueHust ”HTepEpeHIIMOHHBIX KAPTUHBBI 3HACTE?

.Cxema IOnra, momydeHuss WHTEPPEPCHIMOHHONH  KapTUHBL.  Kakoil cmoco0 momydeHus

UHTEp(EPEHIIMOHHBIX KapTHH peain30BaH B onbiTe FOHTa?

Cxema HaOmofeHUsT MHTEP(EPEHIUH C TMOMOIIBI0 OUNPU3MbI DpeHers.

UYTo Takoe MmoJIOChl pABHOT'O HAKJIOHA U MOJIOCHI PAaBHOM TOJIIHUHBI?

Cxema nHTepdepomeTpa MaiKeTbcoHa U YKAKHUTE JIyIH, KOTOPhIC HHTEPHEPUPYIOT.

I'me Haxomutcs HyneBoW mopsinok wHTEepdepeHuuu y uHtepdepomerpa Maiikenscona?
Ha yem ocHoBaHa ujest MpOCBETISIOMINUX U OTPAKAIOITUX MMOKPHITUIA?

CxeMa nosy4eHus ABYXJIy4€BOW IOJI0rpaMMBbl

Kaxk npoucxonut BoccTaHOBICHUE M300paXKEHUs TI0 TOJI0rpamMme’?

Uro npexacrasnser coboii uatepdepomerp Dadbpu-Ilepo?

[Ipu kakoM ycCJIOBUM JIBE€ CEKTPAJIbHBIE IMHUN CUUTAIOTCS €I11€ Pa3peIIeHHbIMU?

Jlaiite onpeneneHue pa3penaroiieii CmocoOHOCTH CEKTpaIbHOro mpudopa?

JlaiiTe onpeeneHrue AUCIIEPCUOHHOMN 00IaCTH CIIEKTPATILHOTO ITprOopa

Uro Takoe KoppesiiuoHHas (GyHKITUS Moei?

Yro takoe nudpaxims’?

[Touemy nudpakiuio HeNMb3sl OMUCHIBATH B pAMKaX T€OMETPUUECKON ONITHKHU?
Cdhopmymupyiite npunanun [ roiirenca-Openens

ChopmynupyiiTe OCHOBHBIE MOJIOKEHUS TeOpuH qudpakiun OpeHens

Yo Takoe 30HHas MJIaCTUHKA?

Yro takoe cnupans Openens?

Korna B nentpe nudpakiinoHHON KapTUHBI OT KPYTJIOTO OTBEPCTUS HAOII01aeTCsl MUHUMYM?
Ecmu B meHtpe audpakiMOHHONW KapTHHBI BUAHA TOJIKO IepBas 30Ha DpeHens, TO KakoBa
MHTEHCHUBHOCTH CBETA B 3TOM TOYKE, €CJIM NHTEHCUBHOCTH I1a/1af0IIEro ceeta [?
[lepeunciauTe OCHOBHBIE MOJIENIbHBIC TTOJIOKEHUS Teopun Audpakiuu Kupxroda.

Jaiite onpenenenue yncia Openens

Kaxum guciam ®@penens coorBeTcTByeT nudpakius Openens?

Kakum ynciiam @penens coorBercTByeT audpakmus Opaynrodepa?
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Ycnosue HaOmoneHNsI MUHMMYMa ripu Audpakiun @payHrodepa Ha menu

VYcnoBue — HaOmiopeHWst — MakcumyMa — gudpakuun  npu  audpaxoum @Opaynrodepa Ha
nu(paKIMOHHOM pemeTke?

3aBUCUT M TIOJIOKCHHWE AM(PAKIMOHHOTO MaKCHMMyMa IpH Judpakimuu Ha JAUPPaKIHOHHOM
pelIeTke OT JUIMHBI BOJHBI CBETa?

YeMy paBeH HaWOOJIBIIUI MOPSAOK MAaKCHMyMa AU(paKIuN MpU HOPMAaJIbHOM IAJCHUU CBETa Ha
IU(PAKINOHHYIO PEIIETKY ?

3anumure GopMyILy I YIIOBOTO MOJIOKEHUS TU(GPAKIMOHHOTO MUHUMYMa JUIsl TU(PPaKLIHOHHOM

peLeTKH

Yemy paBHa paspelaronias cuia 1uppakiuOHHOMN pereTku?

YemMy paBHa yriioBast qucriepcus Tu(HpaKImOHHON pereTKn?

Yro Hao caenaTh ¢ NepUOJOM AU(PAKIIMOHHON PEIIeTKH JUIsl yBEJIMUEHUS €€ pa3pelaronen Cuib?
Tema 7.1. CTpoenune aTtoma

Crpoenue atoma.

[IpencraBnenue 00 aTomax.

Pa3meps! n macca aTOMOB.

BrIHYXI€HHOE U3ITy4YEHHE CBETA.

KBaHTOBBIE reHEpPATOPHI.

ATOM BOZIOpOJIA.

CBoeobOpa3zue 3aKOHOB JIBMKEHUS! SJIEKTPOHOB B aTOME.

MHOTr031€KTPOHHBIE ATOMBI.

IIponcxoxaeHne ONTUYECKUX U PEHTTEHOBCKUX CIIEKTPOB aTOMOB.

. DJIEeMEHTAPHBIN AIEKTPUUECKUN 3aps/I.

. EnuHune! 3apsaga, Macchl ¥ JHEPTHH B aTOMHOU (pH3HKe.
. U3mepenune Macchl 3apsyKEHHBIX YaCTHII.

. Macc-cniektporpad.

. Oco0eHHOCTH ABM)KEHUS YACTHULL IPU OOJBIINX CKOPOCTSIX.
. Teopust OTHOCUTEIIBHOCTH.

. 3aKOH DHHIITEHHA.

. Macchbl aTOMOB, U30TOTIBI.

. Paznenenne n3otomnos.

. Tspxémad Boza.

. SlnepHas Mozenb aroma.

. DHepreTU4ecKrue ypoBHU aTOMOB.

. [lepnonnueckas cucrema 31eMeHTOB MeHierneena.

Tema 7.2. CBeTOBbIE KBAHTBI
B uém coctout siBnenne BHeHEro GoTodddexra?
B uém coctout siBnenue BHyTpeHHEro poTorddexra?
Cdhopmymnupyiite 1-if 3akoH dorodrddekra.
Coopmynupyiite 2-if 3akoH porosaddekra.
Ot 4ero 3aBUCHUT YHEPIUs KBaHTA?
Uro Takoe «kpacHas rpanuiay gportorddexra?
Ha gTto pacxomyeTcst S3HepTHs KBAaHTOB Ta/IAIOIIETO U3TyUYeHHS B sBIICHUU GoTodrdhdexra?
[Tpu kakoM yCIIOBUU BO3MOXHO siBlicHHE (poTor(dekTa?
VY kakux Jydeid, KpacHbIX WM (PHUOJIETOBBIX, UMITYJILC (POTOHA OOJIbIIIE?

. Uro o3Hauaet nocrosinHas [lnanka?

. MoxeT 1 (GOTOH CyIIEeCTBOBATh B COCTOSIHUH TTOKOS?

. Ykaxxute GopMyiy sHepruu GpoToHa.

. Ykaxxute HopmMyIly YHUBEPCATLHOTO COOTHOIICHHS MEXTy MAaCCOM M SHEPTUEH.
. Ykaxxute Gpopmyiry Maccsl pOTOHA.

. Uemy paBHa Macca 1mokost ¢oToHa?

. Uemy paBHa ckopocTh (poToHa B 1100011 cpene?

. Ykaxure popmyiry ummyibca porona?



18.
19.
20.
. Uro Takoe kBaHT?
Kak u3nyvaercs u mornomaercsi CBET aTOMaMH BEIIECTBA MO0 KBAHTOBOU TeOpHH?
. Uro Takoe ¢otornement?

21

22.
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Kak 00BsicHSIET CBETOBOE JAaBJICHUC KBAHTOBAA TCOPUA cBeTra?

Kto npeznckazan cyniecTBoBaHHE CBETOBOI'O AABJIEHUS M KTO U3MEPUII €TI0 ONBITHBIM MMyTEM?

B uém nposiBisieTcs XMMHUYECKOE JIEHCTBUE cBETa?

Tema 8.1. CTpoenue siapa
PangroakTHBHOCTD.
OTKpBITHE PaIMOAKTUBHOCTH.
PannoakTrBHBIE 3JIEMEHTHI.
Anbda, 6eta 1 TaMMa H3TyUYEHHE.
KamepaBunscona.
Crioco0bl perucTpaliuu 3apsHKeHHBIX YaCTHIL.
[Ipuponaa paanoakTUBHOTO U3TYUYCHHUS.
PagnoakTHBHBIN pacnaj U paHOaKTHBHEIEC TPEBPAIICHUS.
[TpumeHneHne pagoaKTUBHOCTH.

. Yckopurenu.

. ATOMHBIE s1/1pa U siAepHAs SHEPT UL

. IloHsATHE O ANEPHBIX PEAKLUAX.

. SlnepHble peakuu U IPEBPALLCHUE DJIEMEHTOB.
. CBolicTBa HEUTPOHOB.

. SlnepHpie peakunu MoJ AEHCTBUEM HEUTPOHOB.
. UckyccTBeHHas paluOAKTUBHOCTb.

. Ilo3utpoH.

. AHHUTHISAIUS U 00pa3oBaHUE Map.

. CtpoeHune aToMHOrO sifpa.

. SlnepHasiyHEprUs.

. UcTouHMK 3HEPTUH 3BE3 .

. denenueypana.

. llenHas sinepHas peakuusi.

. [IpuMeHeHne He3aTyXaroulel HEeMHON AAEPHON PEAKLUHU IETICHUS.
. SInepHble peakly CUHTE3a U UX IPUMEHEHUE.

Tema 8.2. JieMeHTApPHBIE YACTHIBI
DneMeHTapHbIe YaCTULIBI.
Heiitpuno.
SnepHble CUIIBL
Me30HBbI.
YacTHIsl 1 aHTHYACTHULIBI.
YacTHlbl ¥ B3aUMOJICUCTBHA.
JIeTeKTOpBI AIIEMEHTAPHBIX YaCTHII.
Kocmuueckue myyn.
VY cKkopuTenu u 3KCrepuMeHTalbHask TEXHUKA.

. AZIpOHBI Y KBapKH.

. KBapkoBas cTpykTypa agpOoHOB.

. KBapkoBas Mozens 1 mponeccsl 00pa3oBaHUs U pacnajia aipoHOB.
. JlenrroHbI.

. [IpomexxyTouHBIC O030HBI.

. EnMHCTBO BCeX B3aMMOJICHCTBUM.

Tema 9.1. 3B€3ab1
Counrie.
W cTouHMKM SHEPTHUH 3BE3I.
OBOJIIONMS 3BE3I.
KBaHnTOBO-MeXaHMUECKOE JaBICHUE BRIPOXKICHHOTO (hepMu-Tasa.



W

bensie kapnuku.

6. UepHbie IbIPHI.
7. HeuTpoHHBIE 3BE3/bI.
Tema 9.2. Kocmosiorust
1. OcHOBHBIE NOJOKEHUS COBPEMEHHON KOCMOJIOTHH.
2. Mogenb ropsiueit Beenennoil.
3. Bospact Beenennoii.
4. Kputnueckas IIOTHOCTh U PpUIMaHABCKUE CIICHAPUH SBOIOLINU.
5. IInotHoCTh MaTepuu BO BeelleHHOM U CKpbITas Macca.
6. Cuenapuil IepBbIX TPEX MUHYT 3BOIIOLUHN BceneHHON.
7. BOmu3u camoro Hayvaia.
8. Cuenapuit UHQIAINH.
9. 3aranka TeMHOW MaTepuH.

2.2. llepeyeHb NPAKTHYECKUX 3aJaHUI

Tema 2.1. Kunematuka

N3yvyenne 3aK0HOB IBM:KEHHUS H pellleHHe 3a/1a4 110 KHHeMaTHKe.

1. YpaBHEHHE ABUKECHUS MATEPHAIBHON TOYKH BAOJb OCH X UMEET BH]I x=A+Bt+Ct?, rie A=2wm,
B=1 m/c, C=-0,5 m/c?. HaiiTu KoOpMHATYy X, CKOPOCTb ¥ U YCKOPEHHEa TOUKH B MOMEHT BpEMEHH t=2c.

2.11o 3amanHBIM Tpadukam (pHc.) HAWTH HaYaIbHBIE KOOPAWHATHI TN M MPOCKIUU CKOPOCTH MX
nBukeHus. Hamucatrh ypaBHeHust nBkKeHus ten x = x(t). M3 rpadukoB u ypaBHEHU HalWTH BpeMs U
MECTO BCTPEUH TeJl, ABMKEHUS KOTOpBIX onuchiBatoTcs rpadukamu II u I11.

3.J1Ba moe3zia IBUXKYTCSI HABCTpedy JIpYT APYTy co cKopocTsamu 32 kM/4 u 54 km/4. [Taccaxwup,
HaXOSIIUIACS B TIEPBOM MOE3/1€, 3aMEYAET, YTO BTOPOU MOE3] MPOXOJUT MUMO HETO B TeueHue 14 c.
KaxkoBa qyna BToporo noe3na?

4. Pp160710B, ABUrasiCh Ha JIOJKE MPOTUB TEUCHUS PEKHU, YPOHUI yA0UKY. Uepe3 1 MUH OH 3aMeTui
MOTEPIO U cpa3y ke MoBepHYyI oOpaTHO. Yepes Kakoil MpOMEKyTOK BPEMEHH IOCIIe MOTEPH OH JOTOHHT
yaouky? CKOpOCTh TE€UEHHUSI PEeKH M CKOPOCTh JIOJAKM OTHOCHUTENIBHO BOJbI MOCTOSIHHBI. Ha kakom
PacCTOSIHUU OT MeCTa MOTePH OH JIOTOHUT YJOUKY, €CIIM CKOPOCTh TEUEHHUS BOJBI paBHA 2 M/cC?

5.Yacrora oOparmieHuss Bo3aymrHOTO BUHTA camosiera 1500 o6/mMuH. CKOIBKO OOOpPOTOB JACiaeT
BUHT Ha myTH 90 kM npu ckopocTH nonera 180 km/u?

Tema 2.2. lunamuka

N3yuyeHue 3aKOHOB IBMKCHUS U PellIeHUe 32124 110 JTMHAMMKE

1. ITpu BeICTpENE U3 NPYKMHHOTO MUCTOJIETAa BEPTUKAIIBHO BBEPX MyJist Maccoil m=20 r moaHsI1ach
Ha BeIcOTy h=5 M. OnpenenuTs KeCTKOCTh K MpyKUHBI MUACTOJIETa, €ClIM OHa Obuta ckata Ha s=10 cM.
Maccoii mpyuHbI TPEeHEOPEUb.

2.1lap maccoil mj, ABMXKYIIMKCS TOPU3OHTAIILHO C HEKOTOPOM CKOPOCTBIO Vi, CTOJKHYJCS C
HETOBIKHBIM IIIAPOM Maccoil my. Yaap - npsiMoil, eHTpaIbHbIN, a0comoTHO ynpyruid. Kakyto gomo Ex
CBOEH KMHETHYECKOW SHEPTHH MEPBHIN IIap repeaal BTopomy?

3.[Inatdopma B BHJE CIUIONIHOTO auCKa pamgnycoM R=1,5 M u Maccoit m;=180 kr Bpamaercs 1mo
WHEPIIMHU BOKPYT BEPTUKAIBHOM OCH ¢ yacToTo n=10 06/MuH. B 1ieHTpe miatgopMbl CTOUT YEIOBEK
Maccoit my=60 kr. Kakyto JUHEHHYI0 CKOPOCTh OTHOCUTEIBHO TOJIa MOMEIICHUsS OyJeT UMETh YeNOBeK,
€CIIU OH TepeieT Ha Kpail aThopmbl?

4. Terno OpomieHO BEpTUKAIBHO BBEpX co ckopocThio 30 M/c. Ha kakoit BeicOTEe M Yepe3 Kakoe
BpeMsI CKOPOCTb Telia (1o MoayJiio) OyaeT B 3 paza MeHbIIE, YeM B Hayase noabeMa’?

5.HaliTi BBICOTY TOABEMA U JAIBHOCTH MOJIETa CUTHAJIBHOM PAKEThI, BBITYIIIEHHONW CO CKOPOCTHIO
40 m/c mop yriiom 60° K TOPU3OHTY.

6. Bo CKOJIBKO pa3 OTIMYAETCSI CKOPOCTh UCKYCCTBEHHOI'O CIIYTHHKA, JBUKYIIETOCs Ha BbicoTe 21
600 kM OT NOBEPXHOCTHM 3€MJM, OT CKOpPOCTH CIHYTHHKA, IBWXKyllerocs Ha BbicoTe 600 kM Hajg
noBepxHocThio? Paanyc 3emin npuHATh paBHBIM 6400 KM.

7. Kakyro cuiy HaJgo NPUIIOXKHUTH JJIs MOJbeMa BaroHeTku Maccor 600 Kr mo scTakaze ¢ yriiom



HakJoHna 20°, ecinu ko3 pULIMEHT cOPOTUBIEHUS ABIKeHUI0 paBeH 0,057

8. C KakMM YCKOpPEHHUEMA CKOJIB3UT OPYCOK TTO0 HAKJIIOHHOM IJIOCKOCTH C YIJIOM HakJioHa a= 30°
npu kodpunuente Tpenus u= 0,2?

C xakoil MaKkCUMaIbHON CKOPOCTBIO MOYKET €XaTh MOTOLMKIMCT 110 TOPU30HTAILHOM IIOCKOCTH,

onuckiBas Ayry pagumycoMm 100 M, ecnu ko3¢ ¢uient TpeHust pe3unsl o noury 0,4? Ha xakoii yron ot
BEPTUKAIBHOIO MOJIOKEHUS OH IPU 3TOM OTKJIOHSIETCA?

9. Bpycok maccoii 400 r noa nedictBuem rpy3a maccoit 100 r (puc.) mpoXoauT U3 COCTOSHUS MOKOS
myTh 80 cM 3a 2 c¢. HaiiTu ko3¢ dunmenT tpeHusl.

10. Baron wmaccoit 201, nBuxymuiics co ckopocTthio 0,3M/c, HaroHser BaroH wmaccoi 30t
JOBIDKYIIHICS co ckopocThio 0,2m/c. KakoBa CKOpPOCTh BaroHOB MOCJE B3aUMOJCHCTBUS, €CIH ylap
HEYNpyrun?

11. Kakyro pa®oTy HaJi0 COBEPIIHUTH, YTOOBI JICXKAITUN HA 36MJI€ OJTHOPOIHBIN CTEP)KEHb ITTHHOM 2
M 1 Maccoit 100 Kr nocTaBUTh BEPTUKAJIBHO?

12. C xako# Ha4aJIbHOM CKOPOCTBIO Vo HAZ0 OPOCUTH BEPTUKAIBLHO BHHU3 MSIU C BBICOTHI /1, YTOOBI
OH TOCJIE yAapa O 3€MJI0 MOANPHITHYJ OTHOCUTEIHHO HAYaJIbHOTO YPOBHS Ha BBICOTY: a) h=10 Mm; 6) h.
CuuTtath yaap abCONTIOTHO yIIPYTHM.

13. MasiTHUK Maccoil m OTKJIIOHEH Ha yroil o OT BepTukaiu. KakoBa cuiia HaTsSKEHHs] HUTH MpU
MIPOXO0KICHUH MAsITHUKOM TOJIOKEHUSI paBHOBECHUs?

14. Camosier mMaccoil 2 T IBWDKETCS B TOPHU3OHTAJIBLHOM HAIlpaBJIECHUU CO CKopocThio 50 wm/c.
Haxonsice Ha BbicoTe 420 M, OH MEPEXOIUT HA CHUKEHUE MPU BBIKJIIOUYEHHOM JIBUTaTeNe U JOCTUTAET
JTOPOKKH a’poapoMa co ckopocTeio 30 M/c. Ompenenuth padOTy CHIIBI CONPOTHBJIICHUS BO3IyXa BO
BpeMs IJITAHUPYIOIIETO MOJIeTa.

15. Haittu KITJ] HakmoHHOM TutockocTH muHOM 1 M 1 BeicoTOM 0,6 M, ecii KO3 (UIIMEHT TPEeHUS
IIpY JIBUKEHUHM 110 Hel Tena paseH 0,1.

Tema 2.3. CtaTuka

N3y4eHune 3aKOHOB PABHOBECHUS M PellleHUE 3a/1a4 M0 CTATUKe.

1.Moryt i cuiibl 10 u 14 H, npunokeHHbIe K OHOW TOYKE, AaTh PaBHOACHCTBYIOIIYIO, PABHYIO
2,4,10, 24,30 H?

2.Hutb, Ha KOTOpOI BUCHUT Tpy3 Maccoi 1,6 Kr, oTBOAMUTCA B HOBOE MoOJOXkeHue cuion 12 H,
JEUCTBYIOIIEH B TOPU30HTAIILHOM TIOJIOKEHUH. HailTh crity HaTSKEHUST HUTH.

3.1Ipu kakoM MHUHMMAaTbHOM KO3((UIIMEHTE TPEHUSI CAaHKU HE OYJIyT CKATBIBATHCS C TOPBI, €CIH
yroJ HakJIoHa ropsl paBeH 30°7

4. Ha xpoHmTeliHe BUCHUT Tpy3 Maccoi 100 Kr, yroia Mexay HakJIOHHBIM M TOPU30HTAIbHBIM
crepxHsAIMU paBeH 30o. Ompenenurte Ccuily, pacTATMBAIONIYI0 TOPU3OHTAJIBHBIN CTEpPKEHb, U CHUILY,
CKMMAIOLYI0 HAKJIIOHHBIN CTEPKEHb.

5.]1Ba omHOpoaHbIX mapa maccamu 10 xr u 12 kr ¢ paguycamu 4 ¢cM U 6 CM COOTBETCTBEHHO
COEIMHEHBI MOCPEICTBOM CTEpkHS Maccod 2 kr u anmuHodt 10 cm. LleHTpsl mapoB nexar Ha
MPOAOJKEHUHU OCH CTEPKHs. HallinuTe mooKeHne NEHTPa TAKECTH ITOM CUCTEMBI.

Tema 2.4. MexaHNKA JKHIAKOCTH M ra3a

N3yyeHue 3aKOHOB IBHKEHUSI dKUIKOCTH M PellieHHe 32124 10 MeXaHMKe KUIKOCTH.

1.C KaKoif CKOPOCTBIO TOHMKAETCSA YPOBEHb BOJBI B OaKe, MIOMAAb ceueHus KoToporo 1m%, eciu
CKOpPOCTh T€UEHHSI BOJBI B OTBOIAIICH TpyOe TeueHuem 20 cm? paBHa 2 m/c? KakoB pacxon Bojbl B 6ake?

2.CKOpOCTh TE€YEHHUsI BOJBI B IMUPOKOW wacTH TpyObl 10 cm/c. KakoBa CKOpOCTh ee Te€4eHHus B
y3KOH 4acTu, TuaMeTp KOTOpPOH B 4 pa3a MEHbIIIE TUaMeTpa UIUPOKOil yacTu?

3.Ecnu moIKIIOYUTh HUIAHT K BBIXOAHOMY OTBEPCTHIO IBLIECOCA M MOMECTUTh B CTPYIO MSUYHMK
JUIS HACTOJIBHOTO TeHHHUca (puc.), TO OH OyJIeT MmapuTh B CTPye W MPHU IABWKCHHUM IUIaHTa OyJIeT
cienoBath 38 HUM. OOBSICHUTH SIBJICHHE.

4.B BomompoBoAHON TpyOe 00pa3oBalioch OTBEPCTHE CeUYeHHEM 4 MM~, W3 KOTOpOro Ober
BEPTUKAJIBHO BBEPX CTPYsI BOABI, MOJHUMASCh HAa BhICOTY 80 cM. KakoBa yTeuka BOJbI 32 CYyTKHU?
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TeMma 2.5 PeasaTUBHCTCKASA KHHEMATHKA H THHAMHKA



I/I3yqe}me PCIATUBUCTCKUX 3aKOHOB JIBHKCHUSI U pPECHICHUE 3ada4v 11O peHﬂTI/IBI/ICTCKOﬁ
KHHEMAaTHKE U ITHHAMHUKE
I.BHCMGHTapHaH qacTHula HeﬁTpHHO ABUKETCA CO CKOPOCTBIO CBETA C. Ha6monaTenL ABHOKCTCS

HaBCTPEUYy HEUTPUHO CO CKOPOCTHIO v. KakoBa CKOPOCTh HEUTPUHO OTHOCUTEIHHO HAOIIOMaTENS?
2.JIBedacTHIIbl, PAacCTOSHHE MEXAYy KOTOphIMH X = 10 M, JeTaT HaBcTpedy ApYyr IOpyry co
ckopoctsimu v = 0,6¢ (IecTbaecaT MPOIEHTOB OT CKOPOCTH CBeTa). Uepes Kakoil MpOMEXYyTOK BPEMEHH
110 J1a00paTOPHBIM YacaM MPOU30MAET COynapeHue?
3.KakoBa Macca IPOTOHa, JIETSLIEro co ckopocThio 2,4:10° M/c? Maccy mokost IpOTOHA CUMTATh
paBHOH | a. e. m.
4.Bo CKOJIBKO pa3 yBEJIMYMBAETCS Macca YacTUIbI OPH JBMXKEHUH O cKopocThio 0,99¢?
5.0neKTpoH ABMKETCs co ckopocThio 0,8c. OnpenenauTh MOoNHY0 U KHHETHYECKYIO SHEPTUIO
3JIEKTPOHA.

Tema 3.1 MoJieKy/JSIPHO-KMHETHYECKASI TEOPUS

3aga4uM 10 OCHOBHBIM MOJIOKEHUSIM MOJIEKYISPHO-KUHETHYECKOI TEOPUH.

1. Kakoe Koau4ecTBO BEIIECTBA COAEPKUTCSA B ATFOMUHUEBOW OTJIIMBKE Maccoi 5,4 kr?

2.Kakoii o0beM 3ailiMeT BOAOPOM, COJEPXKAIIMA TaKoe e KOJIMYECTBO BEIIECTBA, KaKoe
COJICPXKUTCS B a30Te o0BeMOM 2 M>? Kakoii oObeMm 3aiimer KHUCJIOPOJ, COJEpIKAIUA TaKoe XKe
KoJM4ecTBO BemiecTBa? TemmnepaTypa U 1aBlieHHE Ta30B OJMHAKOBEIE.

3. KakoBa cpenHsist KBaJjpaTU4Has CKOPOCTh IBUXKEHUSI MOJIEKYJI T'a3a, eCiii, uMesi Maccy 6 KT, OH
3aHuMaeT 0obeM 5 M 1ipu gasnenun 200 kI1a?

4.Bo cKONBbKO pa3 cpenHss KBaJIpaTU4yHas CKOPOCTb MOJIEKYJl KHCIOpOZa MEHBIIE CpeaHei
KBaJpaTUYHON CKOPOCTU MOJIEKYJI BOJOPOAA, €CIIU TEMIIEPATYPhl 3TUX Ta30B OJIMHAKOBBI.

5.Haifti Maccy MPHPOIHOTO TOPIOYEro raza oobeMoM 64 M°, cumras, 4To 00BEM yKa3aH NpH
HOPMAaJIbHBIX YCJIOBHSIX. MOJSIpHYIO Maccy MPUPOJHOTO TOPIOYEro Tra3a CYUTaTh PaBHON MOJISIpPHOU
Macce metana (CHa).

6.B ommHakoBBIX OayutoHaxX TPU OJWHAKOBOM Temmeparype Haxomsarcs Bomopon (H2) wm
yraekucnbiit a3 (COz). Macchl Ta30B ognHakoBbl. Kakoif w3 ra30B MpOU3BOAUT OOJbIiee AaBJICHUE HA
CTCHKH 0aJUIOHa M BO CKOJIBKO pa3?

7.1lap oobemom V= 0,1 m’, cmenaHHBIA W3 TOHKOMOyMaru, HAMOJHSIOT TOPSYUM BO3IYXOM,
umeromm Temneparypy T1>=340°K. Temmeparypa okpyxatomiero Bozmyxa Ti = 290°K. [laBnenue
BO3/lyXa p BHYTpH I1apa u atMocdepHoe aapneHue oguHakoBsl U paBHbl 100 kIla. [Ipu kakom 3HaueHUU
Macchl m OyMakHOM 000JI0UYKH mmap OyJeT HOAHUMATHCS?

8.Ilpu moBbllIcHHMH aOCONIIOTHOM TeMIEpaTypbl HACATLHOTO Ta3a B 2 pa3a JaBJeHHE Tasa
yBenuumiock Ha 25% . Bo ckobko pa3 mpu 3TOM U3MEHMIICS 00BbeM?

3

3ajgauM Ha ra3oBble 3aKOHbI M IPMMEHEHHE YPABHEHHUS COCTOSIHUS H1eaJIbHOIO ra3a.

1.Ilpu cxxatum rasa ero oobeM yMmMeHbHIMICS ¢ 8 10 5 11, a AaBineHue noBbicuiock Ha 60 klla.
Haiitn nepBoHayanbHOE J1aBJICHUE.

2.Tly3bIpek BO3yXa BCIUIBIBAET CO JHA BojoeMa. Ha riny6une 6 M on umen oosem 10 mm>. Haiitu
00beM IMy3bIpbKa y MOBEPXHOCTH BOJIBI.

3.3aKpbIThI MUIMHAPUYECKUN cocyl BbICOTOM h pasneneH Ha 1Be paBHbIE YAaCTH HEBECOMBIM
MOpILHEM, CKOJNb3sIuM Oe3 TpeHus. [Ipu 3acTonopeHHOM MOpIIHE 00€ MOJOBHHBI 3allOJHEHbI a30M,
npuYeM B OJHOW M3 HUX JaBJICHHE B /7 pa3 0oJblle, 4eM B Ipyroil. Ha ckoibKo mepenBUHETCS TOPIICHb,
€CIIU CHATH cTonop?

4. Kaxkoil oobem 3aiimer ra3 npu temmneparype 77 °C, ecinu npu temnepatype 27 °C ero o0bem Obl1
IIECTh JIUTPOB?

5.1lpu xakoii TeMIiepaType HaXOAMJICS I'a3 B 3aKPBITOM COCYZE, €CJIM OpU HarpeBaHuu ero Ha 140
°C nmaBnenue Bo3pocio B 1,5 paza?

6.Ha pucyHke npezcraBieH 3aMKHYThIH UK. YuyacTok CD cooTBeTrcTBYyeT nzorepme. Borueptuth
9Ty IUarpammy B KoopauHatax p, Tup, V.

33[{3‘11/[ Ha B3aUMHBI€ IPpEBPallCHUS JKMIAKOCTEH M ra3oB.



1.Kakoe KONHMYECTBO TEIUIOTHI MOTpedyeTcs s IIaBIeHHs 2,6 KT CBHHIA, B3ATOTO MHpPH
temmneparype 300 °K?

2.Kakoe KOM4YeCTBO TETUIOTHI HAJIO 3aTPaTHTh, 9TOOBI 125 T 1bJa, UMEIOIIET0 TeMIepatypy 268
°K, mpeBpaTuTh B miap?

3.Macca cepebpa 10 r. CKOTBKO SHEPTUH BBICTUTCS MPHU €T0 KPUCTATUIU3ANNH U OXJITKICHUH 10
600°C, ecntut cepeOpo B3SATO MPHU TEMITEpaType TIaBICHUs?

4. Kakoe KOIMYEeCTBO TETUIOTHl HEOOXOAMMO Ui HarpeBaHus 1,5 kr mpaa oT remrepatypsl -20°C

JIO TEMIIEPATYPBI TUIABJICHAS U MPEBPAIIECHUs €LO B BOAY? VY IEnbHas TEMIOEMKOCTb Jbaa 2100 JIx/
kr °C, yaenbHas TerioTa miasienus Jpaa 3,4 107 Jx/kr.
* *

5. Temneparypa Bo3ayxa B nomemtiennu 27°C, a napuuanbHoe AaBjieHHe BOASHOrO napa B HeM 1,7
k[la. OnpenenuTs aOCOMIOTHYIO M OTHOCUTEIIHHYIO BIIAYKHOCTH BO3/IyXa.

6.KoadduimeHT MOBEPXHOCTHOTO HAaTsHKEHUS KepocuHa paseH 24 mH/m. Kakyro paboty
COBEPINAT CUJIBI TOBEPXHOCTHOTO HATSHKCHUS, €CJIM TTOBEPXHOCTHBIN CIIOM KepOCHHA yMEHbIIUTCS Ha 20
cm??

Tema 3.2 OcHOBBI TEPMOAUHAMHKH

N3y4yenne nepsoro Hayajia TepMOAUHAMUKY U pellieHHe 3a1a4 110 TeMe.

1.Hackonbko u3MEHseTCs BHYTpPEHHsII »Heprusi renus wmaccod 200 T mpu  yBETUYEHUU
temmeparypsl Ha 20°C?

2.Kak m3meHsieTcs BHYTPEHHsISI SHEprusi OJHOATOMHOIO ra3a Mmpu M300apHOM HarpeBaHUM? MPH
HM30XOPHOM OXJIAXKJIECHUH? IPU U30TEPMUUYECKOM CHKATHH?

3.Kakyio paboty A4 coBepmaer ras3, KOJMYECTBO BEIIECTBA KOTOPOTO V, TMPH H300apHOM
MOBBILICHUH TeMIlepaTypsl Ha AT7?

4.B AByX IWIMHApPAxX INOJ IMOJBMYKHBIM IOPIIHEM HaXOASATCS BOJXOPOA U Kuciaopoa. CpaBHHUTH
paboThl, KOTOpBIE COBEPIIAIOT 3TU Ta3bl NMpPU H300apHOM HArpeBaHHM, €CIM MX MacChl, a TakKke
HavyaJbHbIE U KOHEUHBIE TEMIIEPATYPhI PABHBI.

5.00beM kucnopona maccoir 160 r, remneparypa kotoporo 27 °C, npu u3006apHOM HarpeBaHUHU
yBenuumics BrBoe. Haiitu paGory raza mpu pacuiMpeHHH, KOJUYECTBO TEIUIOTHI, KOTOPOE MOILUIO Ha
HarpeBaHue KUCciIopoa, U3MEHEHHE BHYTPEHHEH SHEPTUH.

6.B xanopumerp c¢ teroemkocthio 63 JIx/K Obuio mamuro 250 v macnma npu 12 °C. Ilocne
omyckaHusi B Macyio meaHoro tena Mmaccord 500 r mpu 100 °C ycranoBmiiachk obmas temmneparypa 33 °C.
KaxoBa, 110 TaHHBIM OIIBITA, YAEJIbHAS TEIUIOEMKOCTh Macia?

7.B upeanpbHOW TEIUIOBOM MalllMHE 3a CYET Ka)XJAOro KHUIIOKOYJS DHEPrHH, IMOJIy4aeMoill oT
HarpeBares, coBepmaercs padora 300 k. Onpenenuts KITJ[ mamuHbl U TemnepaTypy HarpeBateds,
eciu TeMrneparypa xonoauibauka 280 K.

8.Kakyo cpeaHiol0 MOIIHOCTh Pa3BUBAET JBUIATEIb MOTOLMKIIA, €CJIM MIPU CKOPOCTU JABUKECHUS
108 xm/4a pacxon 6en3una coctasiseT 3,2 1 Ha 100 kv myTu, a KIT/] asuratemns 25% ?

9.C xakoif HauMEHbIIIEH CKOPOCTHIO TOJDKHA JIETETh CBUHIIOBAs JPOOWHKA, YTOOBI MpHU yaape O
MpensATcTBHE OHa pacruiaBmwiack? Cunrarh, 4to 80% KHHETHYECKOW DSHEPrUU IPEBpPATUIOCH BO
BHYTPEHHIOIO SHEPTHIO JPOOUHKH, a TeMIIepaTypa ApoOHHKH 10 ynapa osuta 127 °C.

Tema 4.1 JdsekTprueckoe noJie

N3yyeHue 3aKOHOB 3J1EKTPHUYECKOIO I0JISA M PellieHue 32124 110 TeMe.

1.J]IBa ToueuHblx 3nekTpuyeckux 3apsaa Qi=1Kn u Q;=-2uKn nHaxomsTcs B Bo3ayxe Ha
paccrostauu d=10 cm apyr ot apyra. OnpeaenuTs HanpsHKEHHOCTh E U MOTeHIHMAI ¢ TOJIsL, CO31aBaeMOT0
ATUMH 3apsA/ilaMH B TOUKE A, yIan€éHHOU OT 3apsiaa Qi Ha paccTosiHue r11=9 cMm u ot 3apsaaa Q2 Ha r=7 cMm.

2.B0 CKONBKO pa3 HaJ0 U3MEHUTh PACCTOSTHUE MEXKIY 3apsA/laMU IPU YBEJIMUYEHUU OJTHOTO M3 HHUX
B 4 paza, 4T0OBI CHJIa B3aUMOJEHCTBUSI OCTalIaCh MPEKHEN?

3.OnuHaKoBble MAapuku Maccod mo 0,2rmoABenieHbl Ha HUTU TaK, KaK MOKAa3aHO Ha PUCYHKE.
Paccrosinne mexnay mapukamu BC = 3 cm. Haiitu cuny HaTspkeHus HuTu Ha ydyactkax AB u BC, ecimn
[IapyuKaM COOOIIMIM OJUHAKOBBIE MO MOoAyito 3apsansl mo 10 vHKn. Paccmorpers ciywau: a) 3apsiibl
OJIHOMMEHHBIE; 0) 3apsiibl pa3HOUMEHHBIE.



4.]IBa mapuka, pacroyio)keHHble Ha paccTosHuM 10 cM Apyr OT Ipyra, MMEIOT OJMHAKOBbIE

OTpHULIATEIBHBIC 3apsAabl U B3aUMOJeHCTBYIOT ¢ critoit 0,23 mH.Haiitn uncio u30bITOYHBIX 3JIEKTPOHOB
Ha Ka)X/I0M IIapuKe.

5.C KaKiM YCKOPEHHUEM JBHKETCS JICKTPOH B AJICKTPUICCKOM TI0JIe HAapsKeHHOCThIO 10 kB/M?

JBa 3apsima, oAMH M3 KOTOPBIX MO MOAYII0O B 4 pa3za OoJbllIe APYroro, pacroyioKeHbl Ha
paccTosiHUM 7 JIpYT OT Aapyra. B kakoil Touke MpocTpaHCTBa HAIPSHKEHHOCTH IOJIS paBHA HYJIIO, €CIIU
3aps/bl: @) OJHOUMEHHBIE; 6) pa3HOMMEHHBIE?

6. 3apsHDKEHHBIA METAUTMYECKUH JIMCT CBEpHYJIM B WiIMHAP. Kak u3MeHuIach MOBEPXHOCTHAS
IJIOTHOCTD 3apsiia?

7.HailTu HampsHKEHHOCTh TIOJS 3apsDKCHHOW OECKOHEYHOW TUIACTUHBI, €CIU IMOBEPXHOCTHAS
IUIOTHOCTH 3aps/ia Ha Hell pasHa 354 nKi/m?

8. Mexy IByMs IUIaCTHHAMU, PacHoJI0)KEHHBIMA TOPU30HTAILHO B BaKyyMe Ha PacCTOSTHUM
4,8 MM Opyr OT Apyra, HaXOJIUTCS B PaBHOBECHM OTPHULATENIBHO 3apsDKEHHAsl KalelbKa Macjia Maccoi
10ur. CKOJBKO «U30BITOUYHBIX» 3JIEKTPOHOB MUMEET Karesbka, eCiIM Ha IJIACTHHBI MOJaHO HampsikeHue 1
kB?

9. EMkocTh ogHOro konaexcaropa 200 n®, a npyroro — 1 Mmx®. CpaBHUTB 3aps/ibl, HAKOILJICHHbBIE
Ha 3TUX KOHJIEHCATOpaxX MpH UX MOJKIOYEHHMH K IOJIF0CaM OJHOIO M TOrO K€ MCTOYHHKA IMOCTOSHHOTO
HaTPSKCHUS.

10. Bo ckombko pa3 M3MEHHTCS €MKOCTh KOHACHCATOpa MpPHU yMEHBIIEHHWH paboueil mIiomiaau
IUTACTHK B 2 pa3a U yMEHbBIICHUU PACCTOSTHUS MEXAy HUMU B 3 paza?

11. IIpu BBeIEHUM B MPOCTPAHCTBO MEXKIY IUIACTUHAMHU BO3JAYIIHOIO KOHJIEHCATOpa TBEPAOIO
IUDIIEKTPUKA HaIpshDKeHHe Ha KoHaeHcaTope ymeHbimuinochk ¢ 400B mo 50B. KakoBa nusnexkTtpuyeckas
IIPOHUIIAEMOCTD JUAJIEKTPUKa?

12. PaccTosinue MEeXAy IJIACTUHAMH 3apsHKEHHOTO TIOCKOTO KOHAEGHCATOpa YMEHBIIWIH B
2 pa3a. Bo ckonbko pa3 u3MeHMIach SHEPrHUs U IUIOTHOCTh IHEpruu noisa? PaccmoTpeTs JBa ciydas: a)
KOHJCHCATOp OTKJIIOUWIM OT MCTOYHHKA HAMpsOKEHHs; 6) KOHACHCATOp OCTajcs MPUCOSIUHEHHBIM K
HCTOYHUKY MOCTOSIHHOTO HaNPsKEHUSI.

Tema 4.2 DiekTpHYeCKHI TOK

N3ydyeHnne 3aK0HOB JIEKTPHUYECKOI0 TOKA U pellleHue 3a/1a4 10 TeMe.

1.CKOJIBKO BpEMEHU JTUIIOCh HUKEIUPOBAHUE, €CIIM Ha U3JIENIMe OCell CI0M HuKens maccou 1,81
py cuie Toka 2A? DIeKTPOXMMHUYECKHI 3KBUBAIEHT HUKeNs pasen 3107 kr/Ku.

2.1lpu cepeOpeHnU W3AEIUN MOJIB30BAIMCH TOKOM SA B Teuenue 15 muH. Kakoe konmnuecTBo
cepedpa H3pacxoJ0BaHo 3a 3TO BpeMsi? DIeKTPOXMMHYECKUI SKBUBAJIEHT cepedpa pasen 1,12:107° kr/Ku.

3.911C nanementa 1,5B, a ero BHyTpeHHee compotusieHue 0,5 Om. ConpoTuBIeHHE BHELIHEN
nenu Takxke paBHo 0,5 Om. KakoBa cuia Toka B nenu?

4. Akkymynsatop ¢ BHyTpeHHUM conpotusieHueM 0,20M u 3JIC 2B 3aMKHYT NpPOBOJIOKOH.
Onpenenurts MIoLM@Ab MONEPEYHOrO CEYEHUS MPOBOJIOKH, €CJIM CHJIa TOKA B LIENM paBHA SA, yAelbHOE
CONPOTHBJIEHHE TPoBoIokHU pasHo 0,1:10° Om M, a ee aMHa paBHa Swm.

5.KakoBa macca Me/u, BeIICIMBIIEHCS 32 | 4 Ha KaTozie, €CJIM CHJIa TOKA Yepe3 pacTBOpP METHOTO
Kynopoca pasHa 5000 A? DaeKTpoxuMUdecKuil skBuBaneHT meau 3,28:1077 kr/ Ku.

6./IBa mpoBogHuKa conpoTuBiecHueM SOM u 70M COEIMHEHBI MapaieNbHO W MOAKIIOYEHBI K
HWCTOYHUKY DJIEKTPUYECKOro Toka. B mepBom Beigenwioch B Bune Temna 17,6 kJlx sHepruu. Kakoe
KOJIMUYECTBO TEIJIOTHI BBIJEINIIOCH BO BTOPOM ITPOBOJHUKE 3 TO XKE BpeMs?

7.CKOJIbKO BPEMEHH JUTUTCS HArPEBAHHUE B AJIEKTPUUECKOM YailHuKe MOIIHOCThIO 800BT 311 BOIBI

ot 180°C no remnepatyps! kunenus? KI1/] yaiinuka pasen 87%.

Tema 4.3 MarautHoe noJie

N3y4yeHne 3aKk0HOB MATHUTHOTO 110JIs1 U pellleHUe 3224 110 TeMe.

1./lBa mapayienbHbIX OECKOHEYHO IMHHBIX NpoBoja D m C, M0 KOTOPbIM TEKYyT B OJHOM
HanpaBJIeHUU TOKHU cuioil /=60 A, pacmosioxeHsl Ha paccTossHuM d =10 cM apyr ot apyra. OnpeaenuTsb
MarHMTHYIO HHAYKIHIO B T0Js, CO3/1aBaéMOro MPOBOJAHUKAMH C TOKOM B TOUKE A, OTCTOALIEH OT OJHOTO
MPOBOJHMKA HA PACCTOSIHUM 7'1=5 CM, OT APYrOro Ha pacCTosiHUU =12 cMm.



2.Pamka mwiomazasio 400 cM? moMeleHa B 0JHOPOAHOE MarHMTHOe noje uaaykiueit 0,1 T Tak,
YTO HOpPMajbh K PaMKENEpNeHAUKYJsIpHa JIMHUAM MHIYKOUW. [Ipu kakoil cuiie Toka Ha paMKy Oyzer
JEeWCTBOBAThH Bpamaromuii MomeHt 20 MmH-M?

3. MaruuTHLI MOTOK BHYTPU KOHTYpa, ILIOIIA/b TIOIEPEYHOrO ceueHus KoToporo 60 cm?, paBeH
0,3 MBO0. Haiitn uHaykumio mosist BHyTpH KOHTYpa. Ilone cuntaTh OJHOPOAHBIM M MEPIEHAUKYISIPHBIM
IJIOCKOCTH MPOBOJIHUKA.

4.KakoBa HHAYKIUS MarHUTHOTO MOJIsL, B KOTOPOM Ha MPOBOJHMK C JUIMHOM aKTHBHOM yacTH 5 cM
neiicreyer cuna 50 MH? Cuna toka B npoBogHuke 25 A. [IpoBOJHUK pacroyioKeH MEepHEeHAUKYJISIPHO
BEKTOpPY MHAYKLUU MarHUTHOTO MOJIS.

5.1lpoBogHMK ab, nnMHA KOTOpOro / W macca m, TOJBEIIEH Ha TOHKUX IMPOBOJIOYKax. [Ipm
IIPOXOXKJCHUH BO HEMY TOKa / OH OTKJIOHWICS B OAHOPOJHOM MarHUTHOM Iojie (PUC.) TaK, YTO HUTH
o0pa3oBaiu yroi ac BepTukaibio. KakoBa HHIYKIMS MarHUTHOTO TOJS?

6.Kakast cuna nedcTByeT Ha MPOTOH, ABIKYIIMKICS cO CKOpocThio 10 Mwm/c B MarHuTHOM IOJIe
unaykauent 0,2 Ti nepneHauKyIsipHO JUHUAM UHIyKIUN?

7.1Ipoton B maruuTHOM nosie uuaykuuen 0,01 T onucan okpyxHocth paguycom 10 cm. Haiitu
CKOpPOCTb MPOTOHA.

8.IIpoTOH M @—4acTHIa BJIETAIOT B OJHOPOJHOE MAarHUTHOE IOJIE€ MEPHNEeHAMKYISIPHO JIMHUSAM
nHAYKIUH. CpaBHUTH pauyChl OKPYKHOCTEH, KOTOPbIE OMUCHIBAIOT YACTHUIbI, €CJIM Y HUX OJUHAKOBBIL: a)
cKkopocTH; 6) 3Hepruu.3apsa] o—4acTULEl B 2 pa3a OoJblie 3apsijia NpOTOHA, a Macca 0—4acTULBIB 4 pa3a
OoJIbIIIE €T0 MACCHI.

Tema 4.4 J1eKTpOMarHuTHOE 1OJIE

N3ydyenne 3aK0HOB 2JIEKTPOMAarHUTHOTO MOJISI M pellieHHe 3a/1a4 110 TeMe.

1.ITo kakoMy 3aKOHY JOJKEH MU3MEHATHCSI MAarHUTHBIN MTOTOK B 3aBUCUMOCTU OT BPEMEHH, YTOOBI
O/1C nHAyKIMH, BO3HUKAOWIAS B KOHTYPE, OCTaBaJIach OCTOSTHHON?

2.CKOIBbKO BUTKOB JIOJKHA COZIEpKaTh KAaTyLIKa C IUIOMIABI0 TIOIEpeuHoro cedenus 50 cm?,
4TOOBI MpU U3MEHEeHUU MarHUTHON HIyKuuu oT 0,2Ta mo 0,3 Tn B Teuenue 4 Mc B Hel BO30y»k Aanach
S51C 10B?

3.C Kakol CKOpPOCTBIO HaJ0 IEpeMeIlaTh MPOBOAHHMK oA yrioM 60° K JIMHHUAM WHIYyKUNU
MarHuTHOTO MOJsi, 4TOOBl B mpoBoAHUKE Bo30Oyxnaanack DJ1C unaykuuu 1 B? UHaykuuss MarHuTHOTO
nosist paBHa 0,2 Tn. J{nuHa akTuBHOM yactu 1 M.

4. Kakass DJ1C caMomHIyKIMU BO30YyXK/1aeTcs B OOMOTKE 3JIEKTPOMAarHuTa MHAYKTUBHOCTHIO 0,4
' npu paBHOMEpPHOM M3MEHEHUHU CUJIBI TOKA B HEMl Ha 5 A 3a 0,02 c?

5.B katymke naayktuBHocThO 0,6 I'H cuna Toka paBHa 20 A. KakoBa sHeprusi MarHUTHOTO TOJIS
9TOM KaTymku? Kak n3MeHUTCs 3Heprus noJsi, €Ciy CUJla TOKa YMEHBIIUTCS BIBOE?

6.Kaxoil nomkHa ObITh cujla TOKa B 0OMOTKE JIpoccenss UHAYKTUBHOCTBIO 0,5 I'H, uTOoOBI SHEprus
1oJist oka3anach paBHO# 1 JIx?

Tema 5.1 Mexanu4yeckue Koj1e0aHuA

N3ydyenne npupoabl MeXaHN4YeCKUX KOJIeOaHUH M pelieHHe 3a/1a4 10 TeMe.

1.Touka coBepliaeT rapMoHUYecKre Konebanus ¢ yactotod v=10 ['m. B MoMeHT, mpuHSATHINA 3a
HayaJbHBIM, TOYKAa KMMeJa MaKCHMaJbHOE CMELIEHUE Xwaxe=1 MM. Hammcatb ypaBHeHHE KoneOaHUM
TOYKH.

2.I'py3uk, xoneOiromuiicss Ha TpyxkuHe, 3a 8§ ¢ coBepmmi 32 konebanus. Haiitu mepuox u
4acTOTy KOJeOaHMi.

3.Ha kakoe paccTosiHME€ HAJ0 OTBECTM OT IOJIOKEHUS paBHOBecHs TIpy3 maccoi 640 T,
3aKpEIUICHHBIA Ha MpykuHE kecTKOCThio 0,4 kH/M, 9TOOBI OH MPOXOAMII TMOJOKEHUE PABHOBECHS CO
ckopocThio 1 m/c?

4. Ecni K HEKOTOPOMY Tpy3y, KOJIEOMIoIeMycsl Ha TPy >KUHE, TT0ABeCUTh Tupto maccoit 100 r, To
yacrtora Konebanuii ymenesmurcsi B 1,41 pasza. Kakoii maccel rpy3 Obul MepBOHAYaIbHO MOJBEIIEH K
Mpy>KUHE?

5.Bo CKONBKO pa3 M3MEHHUTCS YacTOTa KOJIeOaHUI MaTEMaTHYECKOrO MAasTHHKA MPH YBEINICHUN



JUTMHBI HUTH B 3 pa3za?

6.Manbuuk HeceT Ha KOPOMBICTIE BEIPA ¢ BOJOM, MEPHO COOCTBEHHBIX KOJeOaHU KOTOphIX 1,6
c.Ilpu kakoil CKOpPOCTH IBIKEHUS Majlb4HMKa BOJA HAYHET OCOOCHHO CHIJIBHO BBIMIJIECKUBATHCS, €CIU
JuinHa ero mara 60 cm?

7.11pu u3MepeHnn TIIyOUHBI MOPS MO/ KOpadiieM MPHU MOMOIIH 3X0JI0Ta 0KAa3aJI0Ch, YTO MOMEHTHI
OTIIpaBJICHUS U MpUeMa yJIbTpa3ByKa paszzesieHbl mpomexyTkoMm BpeMenu 0,6 c.KakoBa rimyOuna mops
noJ kopabiem?

Tema 5.2 JjieKTpOMArHUTHBIE KOJIeOaHUSA

N3ydyenne npupoasbl 3J1eKTPOMATHUTHBIX KoJIe0aHWi U pelieHne 3a1a4 1o TeMe.

1.HavanbHbIi 3apsia, cooOIIEHHBIH KOHIGHCATOPY KoJeOaTeNbHOr0 KOHTYpAa, YMEHBIIMIH B 2
pa3za. Bo ckosbKO pa3 U3MEHMIINCh: a) aMIUIUTY1a HAapsKeHUs; 6) aMIUIMTY/1a CUJIbl TOKA; B) CyMMapHast
SHEPrUs 3JEKTPUUECKOI0 MOJIs KOHAEHCATOpa U MArHUTHOTO I0JI KaTyIIKU?

2.B konebarenbHOM KOHTYpe MHIYKTUBHOCTh  KarymikupaBHa0,2['H, a ammiauTyna kosiebGaHuit
cwiibl Toka 40 MA. HaliTu HEepruio 3J1eKTpU4ecKoro mojisi KOHAEHCATOpa U MarHUTHOT'O MOJI KaTYIIKU B
TOT MOMEHT, KOI'JJa MTHOBEHHOE 3HAaUE€HUE CUJIBI TOKA B 2 pa3a MEHbILIE AMIIIUTYAHOTO 3HAYECHHUSI.

3. AMIIUTYa CUIIbl TOKa B KOHTYype 1,4 MA, a ammuiutyaa HanpsbkeHust 280 B. Haiitu cuiy Toka
U HampspKeHHe B TOT MOMEHT BPEMEHH, KOTJa SHEeprus MarHUTHOTO MOJS KAaTyIIKW paBHA SHEPruu
JIEKTPUYECKOTO MOJIsI KOHAECHCATOPA.

4.KoneGaTenbHbIi KOHTYpP COCTOMT U3 KOHAEHcaTopa eMkocThlo 1 MK®P © Karymku
WHAYKTUBHOCTRIO 4 ['H. Amiumrtyna konebanuii 3apsga Ha konuencatope 100 mxKi. Hammcats
ypaBHeHusq = ¢(t), i = i(t), u = u(t). HaliT aMmnuTy 1y KojaeOaHui CHIIBI TOKA U HATIPSKEHUSI.

5.B nenp BKIIIOUEHBI KOHJEHCATOP eMKOCThIO 2 MKD U kaTyuika uHAyKTuBHOCTHIO 0,005 I'H. Ilpu
KaKOH 4acTOTe TOKa B 3TOH 1ienu OyAeT pe3oHaHc?

Tema 5.3 Ynpyrue v 3j1eKTPOMarHuTHbIE BOJTHBI

H3yuyenue npupoabl BOJIHOBBIX MPOIECCOB U pellieHUe 32/1a4 10 TeMe.

1.CKopoCTh pacmpocTpaHeHHsI 3ByKa B CTaid paBHa 5 km/c. KakoBa JyinHa 3BYKOBOW BOJHBI,
KOTOpast pacrpoCTPaHIETCs B CTAJIH, €CIIM YacToTa KojeOaHwid paBHa 4kl 11?

2.Jlonka kayaeTcss B MOpPE Ha BOJIHAX, PACHpPOCTPAHSIONIUXCS CO CKOpPOCThIO 2Mm/c. Paccrosinue
MeXIy Ommkaiimmmu rpeOHsIMU BOTHBI 6M. KakoBa yacToTa y1apoB BOJIH O KOPITYC JTOJKHU?

3.B okeanax qnuHa BoiHbl gocturaet 300 M; mepuon kosnebanuii B BoaHe paBeH 13,5¢. Kakosa
CKOPOCTb pacCIpOCTPAHEHUS TAKUX BOJIH?

4.TTo MOBEPXHOCTH BOABI B 03€pE BOJHA pacmpoCTpaHsIeTcsl co cKopocThio 6m/c. KakoBbl mepuon
M 4acToTa KojaeOaHui OakeHa, eCiay JJIMHA BOJIHBI 3M?

5.JIuHaAMMK TOAKJIIOYEH K BBIXOAY 3BYKOBOI'O T€HepaTropa 3jeKTpudyeckux kosieOanuit. Yactora
konebanuii 165 I'm. Ompenenurte IIMHY 3BYKOBOW BOJIHBI, 3HAsl, YTO CKOPOCTh 3BYKOBOW BOJIHBI B
Bo3ayxe 330 m/c.

6.0npenenuTh UIMHY OSJEKTPOMAarHUTHOM BOJIHBI B BaKyyMe, Ha KOTOPYIO HAaCTpOEH
Kose0aTeNbHBIN KOHTYP, €ClIM MaKCUMabHBIN 3apsia KoHaeHcaTopa 20 HKI, a MakcuManpHasi cujia TOKa
B KOHTYype 1 A.

Tema 6.1 'eomeTpuyeckas onTuka

N3yuyenne 3aKk0HOB reoMeTpH4YecKOi ONTHKH M pellleHHe 3a/1a4 10 TeMe.

1.0t Gmkaiimeit 38e3b1 (o LlerraBpa) cBet qoxomut o 3emum 3a 4,3 roga. KakoBo paccrosiaue
IO 3BE3IBI?

2.1log kakuM yrJIoM JOJDKEH MajaTh Jyd CBETa Ha IUIOCKOE 3€pKajlo, YTOOBI Yrojl MEXKIY
OTpaKeHHBIM U MaJaloNIiM JTydyamMu Obut paBeH 70°?

3.M300pa3uTh 1Ba B3aUMHO MepreHIUKYIpHBIX 3epkata AO u OB, nyu CD, mamarommii Ha
3epkano OB, m nanpasnenus DE u EF nanpeeidimero xoma storo mayva. [lokaszare, uro myu EF
napayuiesneH iyay CD npu mob6om yrie nageHus tyda CD B IIIOCKOCTH ABYTPAHHOTO yria.

4.Ha xaxoii BbicoTe h HaxomuTcst a’poctaT A, ecnu ¢ OamHu BbicoTod H OH BuaeH mon



YIIIOMOHA]] TOPU30HTOM, @ €TI0 U300paKeHHE B 03€pe BUTHO MO/ YTIIOM £ IO TOPU30HTOM (puc.)?

5.Ha xako# yroj OTKJIOHUTCA JIy4 CBETA OT MIE€PBOHAYAIBHOTO HAINpPaBJICHUS, yIIaB o yriioM 45°
Ha TIOBEPXHOCTHCTEKIIA? HA IOBEPXHOCTH ajiMasa?

6.Jly4 cBeTa nmepexoauT U3 BOJBI B CTEKJIO. YTOJI najaeHus paBeH 35°. HallTu yros npenoMiieHus.

7.KakoBel panmychl KpUBU3HBI TMOBEPXHOCTEH BBIMYKIO-BOTHYTOH COOMpAOMIEH JHH3BI C
ONTHYECKOW CHJION 5 INTp., €CIU OJIMH U3 HUX OOJIbIIe Apyroro B 2 pa3a?

8.Ilpeamer pacmonoxeH B 25 cM OT coOMparoliei JIMH3bI ¢ paJinycaMu KPUBU3HBI TIOBEPXHOCTEH
20 cM. OmnpenenuTh IMOKa3aTellb NPEJIOMIICHUS CTEKJIA, W3 KOTOPOTO M3rOTOBJIEHA JIMH3A, €CIIU
JeUCTBUTENbHOE N300paKeHHE PEMETa MOIYYUIIOCh Ha PacCTOSHUU 1 M OT Heé.

9.0npenenuTy ONTHUYECKYH) CHJIY pacCEeMBAIOLIEH JMH3bI, €CIM H3BECTHO, 4YTO MpEIAMET,
MOMETIEHHBIN nepe Bel HapaccTostHun 40 ¢M, 1aeT MHUMOE U300paKeHre, yMEHbIIIEHHOE B4 pasa.

10. Ha pucyHke moka3aHbl MOJIOKEHUS IIaBHBIX onTHYecKuXx oceil OO’, CBETAIUXCS TOUEK A U
ux m3o0pakenuit A’. Kakue nmuH3bI (cOOMparolne Wik pacCeuBaloIre) COOTBETCTBYIOT pUCyHKaMa, O,
B? HaiiTi mocTpoeHreM MOJI0KEHHE JIMH3 B UX TJIABHBIX (DOKYCOB.

Tema 6.2 ®usuveckasi ONTHKA

N3yuyeHue 3aK0HOB BOJIHOBOI ONITHKH U PelIeHHe 32/1a4 110 TeMe.

1.Ha nudpakiuoHHyl0 pemeTky B HampaBiICHHM HOpPMald K e€ TMOBEPXHOCTH TMajaeT
MoHOXpoMaTHueckuii cet. [lepnon pemérkn d=2 mxm. Kakoro HanbombIiero nopsiaka 1udpakiurnOHHbIH
MaKCUMyM JIaéT 3Ta peméTKka B ciiydae KpacHoro ceera (A=0,7 MkMm) u B cirydae ¢uoseroBoro (A2=0,41
MKM)?

2.B kabunete ¢u3uku ecTh audpakmuoHHbie penretku, umeromue 50 u 100 mrpuxos Ha 1 MM.
Kakas u3 HUX gacT Ha ’KpaHe 0oJee MUPOKUIA CIIEKTP MPHU MPOYUX PABHBIX YCIOBUSIX?

3. ludppaxkuuonHas pemierka cojepkuT 120 mTpuxoB Ha 1 mm. Haiftu 1iauHYy BOJHBI
MOHOXpPOMAaTHYECKOTO CBETA, MAJAIOIIEr0 Ha PELIETKY, €CIU yroj MEXAY JIByMs CHEKTpaMu IMEpPBOTO
Mopsiika paBeH 8°.

4.]JIBa KOTEPEHTHBIX MCTOYHUKA Si W Sy (pUC.)U3Ty4arOT MOHOXPOMATHYECKUH CBET C IJTUHOM
BoHBI 600 HM. OmnpenenuTh, HA KAKOM PAacCTOSIHMHM OT TO4Ykd O Ha 3KpaHe OyAeT MepBblil MaKCUMyM
OCBEILIEHHOCTH, ecii OD=4Mu S1 So =1 Mm.

5.B ycraHoBke s HaOmooneHHWs Kosell HpIoTOHa HMCHONB3yeTcsl ITUIOCKOBBIMYKIAs JIMH3A C
paguycoM KpuBU3HBI 8,6 M. IIpum ocBemieHMM yCTAaHOBKM MOHOXPOMAaTHYECKHM CBETOM, MaJaOlIUM
HOPMAaJILHO HA TUIOCKYIO MOBEPXHOCTH JIMH3BI, PaJinyC YETBEPTOr0 TEMHOTO KOJIbIIa OBUT paBeH 4,5 MM.
Omnpenenuts JUIMHY BOJIHBI CBETA, €CITU HAOIIOJCHHE BETIOCHh B OTPAXKEHHOM CBETE.

6. CBeT, OTpa)KEHHBIH OT MOBEPXHOCTH BOJbl, YACTUYHO MOJIApU30BaH. Kak yOenuThCs B ITOM,
uMes noasipoun?

7. Kakue YacTOTBIKOJIEOAHUH COOTBETCTBYIOT KpailHuMm KpacHbIM (L«=0,76 MxkM) u
KpaitHuM ¢uonetoBbM (Ly = 0,4 MKM) Tyyam BUAUMON YacTu criekTpa?

8. Inst nanHoro cBera JiuHa BoJjiHbI B Boje 0,46 Mkm.KakoBa iyTuHa BOJIHBI B BO3AyXE?

Tema 7.1 CTpoenune atoma

H3yuyeHue cTpOeHHUS ATOMA M pelieHHe 32124 110 TeMe.

1.Ilpu oOnydeHnn mapoB PTYTH DJIEKTPOHAMHU DHEPrUsi aTOMa PTYTH yBenuuuBaercs Ha 4,9 3B.
KakoBa qyiriHa BOJHBI M3TY4YCHHsI, KOTOPOE UCITyCKAIOT aTOMBI PTYTH MIPH MEPEeXo/ie B HEBO30YKIACHHOE
cocrosiHue?

2. Jly11 MoHM3aIMK aToMa a3ota HeoOxoauma sHeprus 14,53 5B. Haiitu qyinHy BOJHBI H3ITy4YeHHUS,
KOTOPOE BBI30BET MOHU3AIUIO?

3.JIns1 OHOKpaTHOW MOHU3AIMKM aTOMOB HeoHa TpeOyercs sHeprus 21,6 3B, ans nBykpatHoi —
41 »B, mna tpexkpatHoit — 64 »B. Kakyroo creneHpr MOHHM3AIMd MOXHO TOJYyYHUTh, OOJIydass HEOH
PEHTI€HOBCKUMH JTy4aMH, HAUMEHbIIIAsl ITTMHA BOJIHBI KOTOPBIX 25 HM?

4.B 1814 r. . ®paynrodep oOHApY U YETHIPE TUHUU TOTJIOMICHHUS BOJOPO/Ia B BUAUMOM 4acTu
cnektpa Cosania. HanGombrast iiiHAa BOJIHEI B CIIEKTPE MOTIIOMEHUs Obta 656 HM. HaliTi [THHBI BOJTH
B CIIEKTPE MOIJIONIEHUS, COOTBETCTBYIOIINE OCTAIbHBIM JIMHHUSAM.



5.Kakyi0 MUHHUMAaJbHYIO CKOPOCTH JOJDKHBI UMETh 3JIEKTPOHBI, YTOOBI yJIapOM MEPEBECTH aToM
BOJIOPOJIa U3 MIEPBOI0 IHEPIETUYECKOTO COCTOSIHUS B MATOE?

Tema 7.2 CBeTOBBIC KBAHTHI

N3y4deHune 3aKOHOB KBAHTOBOM (DM3UKHU M pellleHUe 3a1a4 M0 TeMe.

1.0npenenuTb MaKCUMAaJbHYIO CKOPOCTh (DOTORJIEKTPOHOB, BBIPHIBAEMBIX C IOBEPXHOCTH
cepebpa:

1) ynpTpaduoneToBBIMH JTy4aMu C JUIMHOW BOJHBI A1=0,155 MKMm;

2) vy - myyamu ¢ JUTMHOM BosHBI A2=0,01 A(anrctpem)

2.D7eKTpOH, HAayaJIbHOM CKOPOCTBIO KOTOPOTO MOKHO IpeHeOpeub, MpOoIIeN YCKOPSIOIIYIO
pasHocTh noreHnmanoB U. Haiitu ymuny Bonubl e bpoitns A st aByx cimywaes: 1) Ui=51 B; 2) Ux=510
kB.

3.I1pu KaKo¥ MUHUMAJIBHOM SHEPTUU KBAHTOB NMPOU30iiieT poTorhPeKT Ha IMHKOBOMU IIacTUHE?

4. JInnaHoBoTHOBas (KpacHas) rpanuna gororddexra mis meau 282 Hm. Haittu paboty BeIxoma
3JIEKTPOHOB U3 Meau (B 3B).

5.¥Yron paccesiHus PEHTI€HOBCKHUX JIyYel C IJIMHOW BOJIHBI 5 M paBeH 30°, a 3JIEKTPOHBI OTAAYH
IOBUOKYTCS 1o yraoM 60° K HaIpaBJIEHUIO NMajarouux ayuyeil. Haiitu: a) MMIyabsc 371€KTpOHOB oTHa4H; 6)
UMITYJ1bC (POTOHOB PACCESIHHBIX JIydeH.

Tema 8.1 Ctpoenue sinpa

N3y4yenne 3aKkoHOB (pM3MKH ATOMHOIO s1IPA M PeLICHHE 3224 110 TeMe.

1.KakoBel mpeumymiecTBa KOOAIbTOBOM MYIIKM TI€ped PEHTI€HOBCKOM yCTAaHOBKOM TIpH
OOHapy>KEHHH BHYTPEHHUX IEPEKTOB U3ICITHIT?

2. Kaxkoii uzoton o6pasyercst u3 ypana >°Ugy IByX S-pactiaioB U OJHOTO ¢-pacrajia’?

3. B pe3ysbTarte Kakoro pajuMoakTUBHOTO pacnaja Hatpuii 2*Nay; nmpespainaercs B Marauii 22Mg,?

4. AKTUBHOCTb PaJMOAKTUBHOIO 3JIEMEHTa yMEHbIIWIach B 4 pasa 3a 8 cyrok. Haiitu mepuon
noJrypacrnaja.

5. Beraucnuth ae)eKT Macchl U SHEPTUIO CBA3H Aupa SLi.

Tema 8.2 DiieMeHTapHBIE YaCTHLIBI

N3y4yeHnne npupoabl 31eMEHTAPHBIX YACTHI U PellleHHe 32124 110 TeMe.

1. Kakyto MHUHMManbHYIO SHEPrHIO JOJDKHA MMETh 0-4acTUIA JAJS OCYIIECTBICHUS sJEPHOU
peaxuu

7Li3+4He2 —>10B5 +1no

2. Kakas sHeprus BbIIETAETCS PU TEPMOSAECPHON peaKIuu:

2H; + 3H; —>*He, +'no

3.Tlpu o6nydenun yriepoaa '“Ce poToHaMH oOpasyeTcs u3oton yriepona “Ce.Kakas npu sTom
BbIOpackiBaeTcsa yactuua? Hanucars peakuuto.

4.B pe3ynbpTaTe TEPMOSACPHOM PEAKIMHM COSTUHEHHUS JBYX IMPOTOHOB 00pa3yeTcss NEUTPOH |
HenTpuHo. Kakas eme nosisisiercsa yactuua? Hanucars peakuuto.

5.B ycrtaHoBkax s Y -0OJMy4deHMsS B CEIbCKOM XO3SIMCTBE HCHONB3YeTCs [-paJuOaKTHBHBIN
msoton ne3us '*’Csss. Hamucats peakimio B-pacmana. HaifiTu MakcHManbHYIO YacTOTy Y -M3IydeHHS,
ecnu HauOoubIIas >HEprust y -KBaHToB paBHa 0,66 M»>B. BbluMciauTh pensTUBUCTCKYIO CKOPOCTH [3-
yacTull, ecyiy ux sHeprus 1,18 M»aB.

6. Haiitu yacToty 7y -u3inydeHus, o0pa3yromerocs pyu TepMOosSIepHON peaKI1H:

'Hi+ *H; —>*He, + y,ecnu a-yacTuna npuobperaet sHepruio 19, 7 MoB.

7.11py aHHUTWIIALKYU 3JIEKTPOHA M MO3UTPOHA 00pPa30BaJIOCh JIBa OJMHAKOBBIX Y-KBaHTa. HalTu

JUIMHY BOJIHBI, IpeHeOperasi KWHETUYECKON SHEPIHeN YacTHIl 1O PEaKIUy.

2.4. KoMmuieKT 3aJaHN 1151 KOHTPOJBHOTO Cpe3a
Konmponwnuwtii cpe3 Nel
1. JIBa moe3ga MBMXKYTCS HABCTPEdy APYT APYTY CO ckopocTsmu 32 kM/4 U 54 xm/4. Tlaccaxwup,



HaxXOJAIIMINCA B IIEPBOM IOE3]I€, 3aMEYaeT, YTO BTOPOM IMOE37 MPOXOIUT MUMO HEro B TeueHue 14 c.
Kaxkosa qymaa BTOporo noesna?

2. YpaBHEHHE JBIKEHUS MaTEPUAILHON TOUKH BIOJb OCU X uMeeT BUI x=A+Bi+Ct, rne A=2m,
B=1 m/c, C=-0,5 m/c’. HaliTu KOOpAMHATY X, CKOPOCTb ¥ H YCKOPEHHEQ TOYKHM B MOMEHT BPEMEHHU =2c.

3.1Iap maccoif mj, ABWKYIIMKCS TOPU3OHTAJIBHO C HEKOTOPOH CKOPOCTBIO Vi, CTOJKHYJCS C
HETIOJABMKHBIM IIIAPOM Maccoil mo. Yap - npsMoH, IEHTPaIbHBIN, a0COM0THO ynpyruil. Kakyro gomio Ex
CBOEH KMHETUYECKOM SHEPIUM NEPBBIN 1Iap Mepeaan BTOpomy?

4.C Kaxkoil MakKCHUMaJbHOM CKOpPOCTBIO MOXET €XaTb MOTOLMKIUCT IO TOPU30HTAIbHOU
IJIOCKOCTH, OMUCKIBas Ayry paaumycoMm 100 m, eciau xoddduiment tpeHus pesunsl o mouBy 0,4? Ha
KAaKOW yToJI OT BEPTUKAJIBHOTO MOJIOXKEHUS OH NP 3TOM OTKJIOHSIETCA?

5.CKOpOCTb T€4eHHUs BOJBI B IIMPOKOW dacTu TpyObl 10 cm/c. KakoBa ckopocThb ee TedeHus B
Y3KOH 4acTu, AMaMETp KOTOPOH B 4 pa3a MEHbILIE AMAMETPA IIUPOKON yacTu?

6. KakoBa Macca IpOTOHa, JIETSLIETrO co cKopocThio 2,4:10° M/c? Maccy mOkosi IpOTOHA CUMTATh
paBHOH | a. e. m.

Konmponwnuuii cpes Ne2

1.Kakoii o0wem 3aliMeT BOJIOPOJ, COIEpXKALIMH Takoe MXe KOJUYECTBO BEIECTBa, KaKoe
collepkuTcss B azore oObemoM 2 M’? Kakoil 00beM 3aliMeT KHCIOpOJ, COIAEPKAIMII Takoe ke
Kosn4ecTBO BellecTBa? Temmeparypa U AaBjIeHHE I'a30B OJJUHAKOBBIE.

2.B onuHakoBBIX Oa/uloHaxX MpU OAMHAKOBOW Temmeparype Haxoasrcs Boaopoxa (H2) m meran
(CHa4). Macchl ra3oB onuHakoBbl. Kakoil U3 ra30B MpOU3BOIUT OOJIbIIIee NaBICHUE HA CTEHKU OasioHa U
BO CKOJIbKO pa3?

3.1lpu cxxatum raza ero oobeM yMmeHblIwiIca ¢ 8 10 5 1, a AaBieHue nosbicwiioch Ha 60 klla.
Haittn nepBoHavanbHOE 1aBlIeHUE.

4. Kakoii 00bpem 3aiiMeT ra3 npu temrepatype 67 °C, ecim npu temrepatype 17 °C ero o6bem ObLT
ST JTUTPOB?

5.Kakoe koIM4ecTBO TEIJIOTHI HEOOXOAUMO ISl HarpeBaHus 1,5 Kr nbaa ot TemmepaTtypsl -20°C
70 TeMIIepaTyphl IJIABJICHUS M TPEBpaIleHUs €ro B BoAy? YaelbHas TEIioeMKocTh jbma 2100 JIx/
kr<°C, yJebHas TeNIoTa IiapaeHus npaa 3,4 40° Jix/kr.

6. Hackonbko wu3MeHsieTCsl BHYTpPEHHsSs HHeprus remuss Macco 230 © npu  yBelIWYEHUHU
TeMmeparypsl Ha 27°C?

7.B kamopumetp ¢ TteruioeMkocThio 63 JIx/K Obuto Hammro 250 r macna mpu 12 °C. ITlocne
omyckaHus B Macyio meaHoro teia maccoi 500 r mpu 100 °C ycraHoBwiachk o6mas temmepatypa 33 °C.
KaxkoBa, o 1aHHBIM OMBITA, y/A€JIbHAS TEINIOEMKOCTh Macia?

8.Kakyro cpeaHiol0 MOIIHOCTb Pa3BUBAET JBUTATEIb MOTOILMKIIA, €CJIHU MPU CKOPOCTU JABUKCHUS
108 xm/4 pacxox 6en3uHa cocraiseT 3,2 1 Ha 100 km myTu, a KITJ] qurarens 25% ?

Konmponwnutit cpez Ne3

1./IBa ToueuHBIX 3iekTpuueckux 3apsna Q;=2uKn u (>=-IuKn HaxondTcs B BO3QyXe Ha
paccrostHuu d=12 cMm apyr ot apyra. OnpenenuTs HanpsbkEHHOCTh E M moTeHnuan ¢ mossi, co3aBaeMoro
9TUMM 3apsaMH B TOUKe A, ynan€HHOU oT 3apsna Qi Ha paccrosHue r1=10 cm u ot 3apsaa Q2 Ha =7
CM.

2./IBa mapuka, pacrnojoXeHHble Ha paccTossHMM 10 cM Opyr OT apyra, MMEHOT OJUHAKOBBIE
OTpHULIATEIBHBIC 3apsiibl U B3auMoeHcTBYIOT ¢ cuiion 0,23 MH. Haiftu yncino u30bITOUHBIX 3JEKTPOHOB
Ha Ka)/10M IlIapuKe.

3.HaiiTu HampspDKEHHOCTb TOJS 3apsyKeHHOW OECKOHEYHOM IUIaCTHUHBI, €CIIM IOBEPXHOCTHAs
IJIOTHOCTH 3apA/ia Ha Heil paBHa 354 uKn/m?

4. 91C snementa 1,5B, a ero BHytpennee compotusiienue 0,5 Om. ConpoTuBlieHNE BHEUIHEH
uenu takxke paBHo 0,5 Om. KakoBa cuiia Toka B nenu?

5. MarHuTHBIA MOTOK BHYTPU KOHTYpA, IUIOIIA/b TIOMEPEYHOro ceueHus KoToporo 60 cM?, paBeH
0,3 MB0. Haiitn uHayKIMio mosisi BHyTpH KoHTypa. Ilose cuntate 0OJHOPOAHBIM M MEPIEHAUKYIISIPHBIM
IJIOCKOCTH MPOBOJIHUKA.



6.Kakas cuna melicTByeT Ha MPOTOH, ABIKYIIUICS co ckopocThio 10 Mm/c B MarHUTHOM I0Jie
unaykauent 0,2 Tin nepneHauKyIspHO TUHUSIM UHIYKIUU?

7.Kakas DJIC caMOMHAYKUIMH BO30YX/IaeTcsi B OOMOTKE 3JEKTpPOMAarHuTa WHAYKTUBHOCTHIO 0,4
I'n mpu paBHOMEpHOM M3MEHEHUHU CHUJIBI TOKA B HEM Ha 5 A 3a 0,02 c?

Konmponwnwuii cpe3 Ned

1.Touka coBepIaeT rapMoHHYecKrue konebanus ¢ yactotrod v=10 ['m. B MOMeHT, NpUHATHIA 3a
HayaJIbHBIM, TOYKA WMeEJa MAaKCUMAaJIbHOE CMEIICHHE Xwaxe—1 MM. HamucaTe ypaBHeHHE KojeOaHUM
TOYKH.

2.Ha kakoe paccTosHME€ HaJ0 OTBECTH OT IIOJOKEHUS paBHOBECUs Ipy3 Maccoil 640 T,
3aKpEIUICHHBIA Ha MpyXuHE kKecTKOCThio 0,4 kH/M, 4TOOBI OH MPOXOAMII MOJOKEHHUE PABHOBECHS CO
ckopocThio 1 m/c?

3.B konebaTenbHOM KOHTYype MHAYKTHBHOCTh  KarymikupaBHa(,2I'H, a aMIuiuTyaa KoJieOaHU
cuibl Toka 40 MA. HailTu sHEpruio 3JIeKTPUUECKOTro MOJIsl KOHAEHCATOpa U MarHUTHOTO TOJIS KAaTyIIKU B
TOT MOMEHT, KOTJ]Ja MTHOBEHHOE 3HAY€HHUE CHJIBI TOKA B 2 pa3a MEHbIIE AMIUIUTYAHOTO 3HAYEHUSI.

4 KonebarenpHBId KOHTYP COCTOMT W3 KOHACHCATOpa €MKOCThi0 1 MK® © KaTymKu
WHIYKTUBHOCThIO 4 ['H. Ammutyna kosnebanwii 3apsima Ha kouzaeHcatope 100 mxKn. Hamucats
ypaBHeHust g = ¢(t), i = i(t), u = u(¢). Halitn ammmuTy 1y konebGaHuii CHUIIBI TOKA U HATIPSHKEHUSI.

5.CKOpOCTh pacpOCTpaHCHHS 3ByKa B cTaiau paBHa 5 kM/c. KakoBa jiHA 3BYKOBOW BOJIHBI,
KOTOpasi pacrpoCTpaHseTcs B CTAIH, €CJIM YacToTa Koyiebanuii paBHa 4kl 11?7

6. /luHaMHUK TOJKIIIOYEH K BBIXOJY 3BYKOBOI'O T'€HepaTopa 3JEKTpHUeCKUX Kosebanuil. Yactora
konebanuii 165 I'm. Onpenenute UIMHY 3BYKOBOW BOJIHBI, 3HAsi, YTO CKOPOCTb 3BYKOBOW BOJIHBI B
Bo3ayxe 330 m/c.

Konmponwnwiit cpesz Ne5

1.ITog kakuMm yrioM JODKEH NajaTh JIyd CBETa Ha IUIOCKOE 3epKalio, YTOOBI Yroid MeEexay
OTpa>XEHHBIM U MaJaloNIMM JyyaMu Obul paBeH 65°7

2.Ha xakoii yron OTKJIOHUTCS Jy4 CBETa OT NMEPBOHAYAILHOTO HAMpPAaBIEHUS, YIaB Mo yriaoM 45°
Ha TIOBEPXHOCTh CTEKJIa? HA IIOBEPXHOCTH aiMaza?

3.KakoBbl pamuychl KpUBHU3HBI MOBEPXHOCTEH BBIMYKIO-BOTHYTOH cOOHMparomeil JHUH3bI C
ONTHYECKOW CHJION 5 INTp., €CIU OJIMH U3 HUX OOJIbIIe APyroro B 2 pa3a?

4. Ha nudpakMOHHYIO pEIIeTKy B HANpaBiICHHMM HOPMadl K €€ TMOBEPXHOCTH TMajaeT
MoHOXpoMaTHueckuii cet. [lepuon pemérkn d=2 mxm. Kakoro HanbombIero nopsiaka 1udpakiurnOHHbIH
MaKCUMyM J1aéT 3Ta peméTka B ciiydae kpacHoro ceera (A=0,7 MkM) u B cirydae ¢uosetoBoro (A,=0,41
MKM)?

5.Mudpakumronnass pemerka cogepxxut 150 mTpuxoB Ha 1 Mm. Halitu 1niauHy BOJIHBI
MOHOXpPOMaTHYECKOr0 CBETa, MAJalolIero Ha PEeIIeTKy, €CITU Yroll MEXIy ABYMS CIIEKTpaMU IEPBOTO
nopsiika paBeH 7°.

6.B ycrtanoBke 1 HaOmiofeHus Kosen HblOTOHA HCMONb3yeTcs IUIOCKOBBIMYKIIAs JIMH3A C
paauycoMm kpuBu3HBl 8,6 M. [Ipu ocBelleHUM YCTaHOBKM MOHOXPOMAaTHYECKHMM CBETOM, MaJarOIIUM
HOpPMAaJbHO Ha TUIOCKYIO MOBEPXHOCTH JIMH3BI, PAJANYC Y€TBEPTOrO0 TEMHOTO KOJblia OBLT paBeH 4,5 MM.
OmnpenenuTh AJTMHY BOJHBI CBETA, €CITM HAOIIIOJICHUE BEJIOCh B OTPAXKEHHOM CBETE.

Konmponwnotii cpe3 Ne6

1.ITpu o6mydyeHHHM TapoB PTYTH JIEKTPOHAMH DHEPTUs aTOMa PTYTH yBeluuuBaercs Ha 4,9 sB.
KakoBa [1MHa BOJHBI M3JIy4€HUs], KOTOPOE UCIYCKAIOT aTOMBI PTYTH IpU Mepexojie B HEBO30YkKIEHHOE
COCTOSIHUE?

2. B Bunumoii yactu cnektpa CosHIa YeThlpe JMHUU MOTIIOIIEeHUs Bojopoaa. Hanbonbmas niuuHa
BOJIHBI B CIEKTpe morjomieHus Obwta 656 HM. HaiiTh [MHBI BOJH B CHEKTPE TOTJIONMICHHS,
COOTBETCTBYIOIIUE OCTATIBHBIM JIUHUSM.

3. IIpu xakoif MUHMMAJIBHOM SYHEPTHH KBAHTOB MPOM30iAeT PoTod(h(EeKT Ha MMHKOBOU TIaCTUHE?

4. [InnaHOBONHOBAs (KpacHas) rpanuna gorodddexra nns meau 282 um. Halitu paboty BbIXOAA



3JIEKTPOHOB U3 Meu (B 3B).

Konmponwnwiit cpez Ne7

1. Kakoii uzoron ob6pasyercs u3 ypana >*Uo, 1ByX S-pacnanios v oHOTo o-pactajga? Hanummmure

PCaKIHIo.

2. AKTMBHOCTb PaJMOAKTHUBHOI'O 3JIEMEHTa yMEHbIIWIach B 4 pas3a 3a 8 cyrok. Haiitu nepuon

noJypacmaa

3. Kaxkas sHeprust BbIAEIAETCS PU TEPMOSIAEPHON peaKLIUu:
2H, + 3H; —>*He +'ng
4. HaliTu 4acToTy 7y -M3Ty4eHUs, 00pa3yromIierocs mpyu TEPMOsIICPHON peaKIIiu:
'Hi+ *H; —>*He> + 7,ecnu a-yactuua npuodperaet sHepruio 19, 7 MaB.
5.11pu aHHUTWISILIMK 3JIEKTPOHA M TO3UTPOHA 00pa30BajoCh JBa OJMHAKOBBIX Y-KBaHTa. Haiitu

JUITMHY BOJIHBI, IpeHeOperasi KWHETHUYEeCKON SHEPrHei YacTHIL JO PeaKIuu.

3. OueHoYHbIEe CPeACTBA JAJI51 IPOMEKYTOYHOM aTTecTaluu
3.1. KoMnjieKT TeCTOBBIX 3aaHuii IJIs1 KOHTPOJBLHOTIO cpe3a 3a 1 cemecTp

Bonpocs! Tecra:
1. Kak ¥ BO CKOJILKO pa3 HY’>KHO UBMCHUTDH PACCTOAHUC MCIKAY TCIIAMU, YTOOBI CHJIA TATOTEHUS

YMEHbIIUIAach B 4 paza?

A) YBennuuts B 2 pasza

B) YMenpmuth B 2 paza

C) YBenuuuts B 4 pasza

D) Ymenbmuts B 4 paza

2. Ilo rpaduKy 3aBUCIMOCTH MOJYJISl CKOPOCTH TeJla OT BPEMEHH, MTPECTABICHHOTO Ha PUCYHKE,

OIPEACIINTC MY Th, HpOI‘/JII[CHHLII\/’I TCJIOM OT MOMCHTA BPECMCHU 4c 40 MOMCHTAa BpEMCHU 6c¢.

Teny...
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A)4dwm

B) 6 m

C)12wm

D) 36 m

3. Teno nBUKeETCS MPSIMOJIMHEIHO U paBHOMEPHO. PaBHOAEHCTBYIOIIIAas BCEX CUJI IIPUIIOKEHHBIX K

A) ...He paBHa HYJIO, TIOCTOSIHHA [T0 MOAYJIIO ¥ HAIIPaBJICHHUIO

B) ...He paBHa HyJII0, TOCTOSHHA T10 HAIIPABJICHHUIO, HO HE 10 MOAYJIIO

C) ...paBHa HyJIO

D) ...paBHa HyI 10 WIN TOCTOSIHHA IO MOJYJIIO M HAIIPABJICHUIO

4. Yenoek NOJHUMAETCS IO ICKAIATOPY METPO co cKopocThio 0,75 M/c, DckanaTop npu 3ToM

JBUKETCS BHU3 cO ckopocThio 0,75 M/c. KakoBa CKOpOCTh Mmaccaxupa OTHOCHTEIHHO 3eMITH?

A) 0 m/c

B) 0, 75 m/c

C) -0,75 m/c

D) 1,5 m/c

5. B KaKoM U3 IPUBEACHHBIX HUKE CIIy4ae pedb UACT O JBHKCHHH TEJ 10 HHEPIHH?



A) OmyckaHue cTo0MKa PTYTH IPU BCTPSIXUBAHUH MEIUIIMHCKOTO TEPMOMETPA
B) [Tanenue si610Ka c si610HA

C) /IBnmxeHue CcryTHUKA 110 opouTe

D) Benocuneauct mogHUMAaeTCst B TOPY

6. B Kakux eIuHUIAX U3MEPSIOT paboTy CHIIBI TSHKECTH B MeXTyHapOJHOM cucTeMe enHHIL?
A) Heroton

B) Jlxoynb

C) Barr

D) Kunorpamm

7. BeicoTa 3ByKa 3aBUCHT OT:

A) AMIIIUTY 1B KOJTeOaHMIA

B) YactoTs! konebanmii

C) Ckopoctu 3ByKa

D) JInvHBI BOJTHBI

8. Kakas u3 ¢popmyn 3anucana ¢ omrOkoi?

A
) TZZH l‘é
B) T:2n\%]
©) T:i
v

9. JIBe oiMHAKOBBIE PY>KUHBI kecTKOCThIO 250 H/M coeaununm nocienosarensHo. Yemy paBHa
KECTKOCTb MOJyYEHHOU MPY>KUHBI?

A) 100 H/m

B) 125 H/m

C) 250 H/m

D) 500 H/m

10. Kakoii ciyyail He ABJISIETCS IPUMEPOM PEAKTUBHOTO JBUKEHUS

A) SIBnenue oTnauu OT BBICTpENa

B) JIBuxkeHue katep ¢ BOJIOMETHBIM JIBUTATENIEM

C) Cnyck uioTa 1o peke

D) B3psIB cHapsiaa

11. Ha pucynke npeacraBieH rpaguk 3aBUCUMOCTH ITyTH S BEJIOCHIICANCTA OT BpeMeHH t. B
KaKOH MOMEHT BPEMEHH BEJIOCUIIEAUCT JABUTAJICS CO CKOPOCThIO 1 M/c?
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B)or30cnmo50c

C)or10cmo30c

D)or0nmo10c

12. I'py3, moABEICHHBIN K JUIMHHON HEPACTSHKUMOM HUTH, COBEpIIAeT Kojiebanus. UYto
IIPOU30MAET ¢ MAKCUMAJIIbHOW KMHETUYECKOU SHEPTUEH €CIU, IIPU HEU3MEHHOM MAaKCUMAJIbHOM YIJIE
OTKJIOHEHHMSI IPy3a, YMEHBIIUTH IJIUHY HUTH?

A) YBenuuuThCs

B) YMenbmmthest

C) He usmenurbcst

D) HeBo3MOXHO onpeaenuTh, Tak Kak B 33/1a4e HE XBaTaeT JaHHbBIX

13. ManpuuK CTOJIKHYJI CAaHKH C BEPIIUHBI TopkU. Cpasy Mociie TOMYKa CAaHKU UMENIA CKOPOCTh 1
M/c. BricoTta ropku 4 M. TpeHune caHOK 0 CHET npeHeopexxuMo Maio. KakoBa CKOpOCTh CAaHOK Y
MOAHOXKHUS TOPKU?

g=10m/c*

A) 4,5 m/c

B) 4,5 xm/u

C) 9 m/c

D) 9 xm/a

14. Po16ak mpbITHYI ¢ Oepera B HEMOABIKHYIO JIEPEBSHHYIO JIOAKY Ha BOJIE CO CKOPOCThIO 3 M/C.
C kako# CKOpOCTBHIO CTAHET JBUTATHCS PHIOAK B JIOAKE 10 BOJIE, €CJIM Macca pridaka 80 Kr, a Macca JOIKI
40 kr?

A) 20 m/c

B) 6 m/c

C) 4,5 m/c

D)2 m/c

15. TlepBoe Tenmo IBMXKETCS ¢ yCKOpeHueM 2,5m/c2, mox nericteueM cuiibl 10 H, a BTOpoe Terno ¢
yckopenueM 2 m/c2, mox aeiictBuem cuibl 9 H. Kakoe u3 ten tsxenee?

A) IlepBoe

B) Bropoe

C) O6a Tena paBHbI 10 Macce

D) OnpenenuTh HENMb3sl, TAK KAaK HEU3BECTHBI IJIOTHOCTH TEJ

16. Onpenenure YUCIO MOJIEKY B 2 MOJIb KUCIOPO/Ia K UUCITY MOJIEKYJI, COJIEPKaIINXCs B 2 MOITb
BOJIOpOJI.

A)l

B) 2

C)8

D) 16

17. BpoyHOBCKOE ABM>KECHHE...

A) 6ecniopsiTI0YHOE ABUKEHUE OTJEIHHBIX aTOMOB

B) 6ecniopsinouHoe IBHKEHUE OTAETBHBIX MOJICKYT

C) 6ecniopsA1I04HOE ABMKEHUE MEITKUX TBEPABIX YACTHUIL B KUIAKOCTH

D) Bce Tpu mpenbiayIire oTBeTa

18. M300apHbIii mpo1iecce - 3TO MPOLECC NPU NOCTOTHHOM 3HAUYEHUM. ..

A) obbema

B) naBnenust

C) Temnieparypsl

19. Kak u3MeHuTCs cpeHssi KWHETHYECKasi SHEPTUsl MOJIEKYJI HA€aTbHOTO ra3a MPU YBEITUYSHUN
TeMIIepaTypsl B 2 pasa?

A) yBenmuuutcs B 2 paza

B) He u3menuTes

C) ymenbmTes B 2 pasza

D) yBenuuutcs B 4 paza



20. Kakoe 13 ypaBHEHMH SBISAETCS ypaBHEHHEM COCTOSHUS UI€aIbHOIO ras3a?

A) A=P-AV

B)U =" RT
1

C)PV="RT

u

D)Q=U+P-AV

21. CpaBHuTte TemmnepaTypy T1 B OTKpBITOM COCY/i€ Ha BEpPIIMHE TOPBI C TEMIIEPATY PO KUTICHHS
T, B maxre.

A) Ty =T»

B) T >T»

O Ti<T

22. YTtoOBI AaBiIeHUE Ta3a yBEIMYMIOCH B 4 pa3a, 00beM raza HeoOXoauMo...

A) yBenuuuTh B 2 paza

B) ymenbmuTh B 2 paza

C) yBenuuutsh B 4 paza

D) ymenwmutsh B 4 paza

23. I'a3 m3oTepMuuecku pacmmpuics. Kak mpu 3ToM W3MEHHIACh BHY TPSHHSISI SHEPTHUs Taza’?

A) AU=Q

B) AU=0

C) AU >Q

D) AU <Q

24. YeMy paBHO U3MEHEHHE BHYTPEHHEH YHEPTHH ra3a, €Clid eMy MepeilaH0 KOTUYECTBO TeTUIOTHI
300 JIx, a BHEIIHUE CHITBI COBEPUIIIN HAJl HUM paboTy paBHyto 500 J[x?

A) 200 JTx

B) 300 JIx

C) 400 JIx

D) 500 Ix

E) 600 Ix

25. TemnoBas MammMHa 3a UMK Mody4yaeT oT HarpeBarenss 120 J[k TemwioTel M OTIaeT
xonmoawibHuky 60 J[x. Haliqure KITJ] MamuHsl.

A) 60 %

B) 50%

C) 40%

D) 30%

26. KIIJ] nBuratens aBromoOmis 25%. Ckonbko O€H3MHA Cropeno Oecroje3Ho, eciu B 6ak
sanpaBuiu 100 n?

A) 100 n

B)75n

C)50n

D)25n

Kiroun k Tecram:

Ne | 12|34 |5]6 7|89 |10]11|12]13
OlA|C|C|A|A|B|B|D|B|C|B|B]|C
Ne [ 1415|116 |17 | 18|19 20|21 | 22|23 |24 | 25| 26
o|pyB|D|]C|B|D|C|C|C|B|E|A|B

Kpurtepun oueHuBanus:
OLeHKa «OTJIMYHO» BBICTABISIETCS CTYJEHTY, €CIM OH MpaBuibHO OoTBeTWa Ha 90-100% ot
O0IIIero YncIta BOMPOCOB TECTOBBIX 3aAaHn# (21-26 MpaBMIIbHBIX OTBETOB).



O1eHKa «XOPOIIOY» BBHICTABISAETCS CTYJCHTY, €CJIM OH IPaBMIIbHO oTBeTrI Ha 70-89% ot o0riero
qclia BOIPOCOB TECTOBbIX 3a1aHuil (18-20 nmpaBUIIbHBIX OTBETOB).

OrneHka «yJOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, €CJIM OH NMPaBUIbHO OTBETUI Ha 50-69%
OT OOIIETo YKciia BOIPOCOB TECTOBBIX 3aanuii (13-17 mpaBHIIBHBIX OTBETOB).

OrneHka «HEYJOBJIETBOPUTEIBHO» BBICTABISIETCS. CTYJCHTY, €CJIM OH MPAaBUIBHO OTBETHII MEHEe
yeMm Ha 50% oT 0o011ero 4ricia BOMPOCOB TECTOBBIX 3a/1aHuil (MeHee 13 oTBEeTOB).

3.2. KomniekT 3agaHuii 11l IPOBeAeHNsI KOHTPOJBHOIO Cpe3a 3a 2 ceMecTp

Bonpocsl TecTa 1o 3JIeKTPOAMHAMMKE:

1. YkaxuTe COOTBETCTBUE CTPEIKAMMU:

Hazpanuio gu3uveckoll BETMUYUHBI COOTBETCTBYET YCIOBHOE 000O3HAYCHUE

1) Cua Toka A) q
2) Hanpsxenue b) 1
3) Conpotusnenue B) U
IR
2. O6BeauTE HOMEP MPABUIBHOTO MPOJOKEHHS MPEIOKEHUS:
Cuna B3aMOJEHCTBUS IByX HENOJIBUKHBIX 3JIEKTPUUECKUX 3apsI0B
1) mpsiMO MpONOPLMOHATbHA PACCTOSHHUIO MEXly HUIMHU
2) 0OpaTHO MPOTIOPITMOHATHHA PACCTOSHUIO MEXK Ty HUMH
3) npsiMO PONOPLIUOHATIbHA KBAJPATy PACCTOSHUS MEXKLy HUIMU
4) 0OpaTHO MPONOPIIMOHATBHA KBAAPATY PACCTOSHHS MEX, Ty HUIMHU
3. O0BeauTE HOMEP MPABUIILHOTO OTBETA:
Kakoe u3 siBjieHHI MOKHO Ha3BaTh 3JIEKTPUUECKUM TOKOM?
1) JIBu>keHne MOJIOTOYKA B 3JIEKTPUYECKOM 3BOHKE MEpe y1apoM O 3BOHKOBYIO Yally
2) I1oBopoT cTpenKy KoMIaca Ha CEBEp MPU OPUEHTUPOBAHUU HA MECTHOCTH
3) ITonér MonekyIbl BOAOPOAA MEXTY ABYMS 3apsKEHHBIMU HIapUKaMU
4) Pa3psa MOJTHUM BO BPEMsI TPO3bI
4. O6BeuTe HOMEp MPABUIBLHOIO OTBETA!
Kycoxk npoBostoku cioxunu Basoe. E€ conpoTusienne
1) yMeHbIIUTCS BABOE
2) yBEJIUYUTCS BABOE
3) YMEHBIIUTCS BYETBEPO
4) yBEIUYUTCS BYUETBEPO

5. 3annmmte: @opmyna 3akoHa Kynona

6. anummte: @opmyiia 3akoHa OMa Jj1s1 ydacTka [enu

7. 3anumure: ®opmyina 3akoHa OMa 11l TOJTHOM LIeTH

8. 3anumure: Gopmyna 3akoHa Ammepa

9. O0BeauTE HOMEP MPABUIILHOTO OTBETA:

9JIC ncTouyHHUKa TOKa — 3TO

1) MOzyNb CTOPOHHEN CUJIBI, IEHCTBYIOIIEN HA IIEKTPUYECKHE 3aps/ibl B MCTOUHUKE TOKA

2) paboTa CTOPOHHEW CUIIbI, IEHCTBYIOIIEH Ha AIEKTPUUYECKHUE 3aps/Ibl B UICTOYHUKE TOKA

3) oTHOlIEHHE PabOThl AIEKTPOCTATUYECKON CHIIBI K 3apsly, MEepeMeIlaeMoMy BHYTPH
HCTOYHUKA TOKA

4) oTHOLIEHHE pabOTHl CTOPOHHEH CHJIBI K 3apsay, IepeMeIaeMoMy BHYTPU HCTOUYHUKA TOKA

10. O0BeuTE HOMED MPABUIIBHOTO OTBETA:

Ha mnpoBogHuK, pacnojoKeHHBI B OJHOPOAHOM MAarHUTHOM mnozie nox yriaom 300
HAIpPAaBJICHUIO JIMHUN MarHUTHOM MHAYKIUH, AercTByeT cuna F. Ecin yBeanuuTs 3ToT yroa B 3 pasa, To
Ha NMPOBOJIHUK OyJeT AeWCTBOBATh CHUJIA, paBHAs

1)0
2) 0.5F




3)2F
4) 3F
11. O6BenuTe HOMEpa BEIOPAHHBIX CXEM:
BriGepure cxeMbl 2IEKTPHUECKHX LETel ¢ TapauIeIbHBIM COSMHEHUEM JJIEMEHTOB

12. O6BeauTe HOMEP MPABUIILHOTO OTBETA!

KakuMu HOCHTENSIMH AJIEKTPHUYECKOTO 3apsia Cco3AaéTcsi TOK B MONYNPOBOJHUKAX, HE
coJiepKalux npumecen?

1) TonbKo AeKTpOHAMY;
2) TonpKO HOHAMU;
3) DneKkTpoHaMH U HOHaMU;
4) DneKTpOHaMH U JAbIPKaMU
13. O6BenuTEe HOMED MPABMIILHOTO OTBeTa: TOK B MeTaiax co3aaéresi IBUKEHUEM
1) 31EeKTPOHOB;
2) HOHOB,
3) aToMOB;
4) MONeKyJ
14. O6BenuTE HOMEP MPABUIBLHOTO OTBETa: MarHuTHast UHAYKIIUS U3MEPSETCS B
1) Bo;
2) T
3)A;
4)I'n.

15. O6BequTe HOMep mpaBwiIbHOro otBera:llpm cune Toka B anekTpuyeckod memu 0,6 A
CONPOTHBIIEHUE Jammbl paBHO 5 OM. MOIIHOCTH 3JEKTPUYECKOIO TOKA, BBIACIISIOIIETOCS Ha HUTH
JIaMIIbl, paBHA

1) 0,06 Br
2) 1,8 Bt
3)3Br

4) 15 Br

16. Haiitu snepruto xkoHzaeHcatopa €mkoctbio 800 Mx®d, 3apspkeHHoro no HampsbkeHus 300 B.
3anuIuTe OTBET:

17. C kakoil cuyioil AecTBYeT MarHuTHoe noje mHaykuue 10 mTin Ha NpOBOJHUK, B KOTOPOM
cuna toka S0A, ecnu 1yiMHA aKTUBHOW YacTH npoBoaHuKa 0,1 M? JIMHUM MHAYKUIHUH TIOJISI ¥ TOK B3aUMHO
NEPIEHIUKYIISIPHBL. 3alUIINTE OTBET:

18. Haiitu cuiy Toka B nenu ucrounuka ¢ 3/1C 12 B u BHyTpeHHuUM conportusiieHueM 1 OM, k
KOTOpPOMY IOJIKJIFOUEH PEOCTAT CONMPOTUBIEHUEM 5 OM. 3alUIINTE OTBET:

Kuaroun x Tecram:

No 1 2 3] 4 5 6 7 8 9

ol 1B2B3r| 4 |a| 3 |popi®| 27125 F = Blsinx | 4
i T2 R R+r B

Ne 10 11| 12] 13 14 15 16 17 13

0 3 2,3 4| 1 2 2 36 Ik 0,05 H 2A

Kpurepun oueHnBaHus:
OlLleHKa «OTJIWYHO» BBICTABISIETCS CTYACHTY, €Clii OH TpaBwibHO oTBeTHws Ha 90-100% ot
00IIero Yyucia BOMPOCOB TeCTOBBIX 3afanuii (16-18 mpaBUIBHBIX OTBETOB).



O1eHKa «XOPOIIOY» BBHICTABISAETCS CTYJCHTY, €CJIM OH IPaBMIIbHO oTBeTrI Ha 70-89% ot o0riero

qclia BOIPOCOB TECTOBBIX 3a1aHui (13-15 nmpaBUIIbHBIX OTBETOB).

OrneHka «yJOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, €CJIM OH NMPaBUIbHO OTBETUI Ha 50-69%

OT OOIIETo YKciia BOIPOCOB TECTOBBIX 3aaHui (9-12 mpaBUIBHBIX OTBETOB).

OLIGHKa CHCYAOBJICTBOPHUTCIIBHO» BBICTABJIACTCA CTYACHTY, CCJIIM OH IMPAaBUJILHO OTBCTHUII MCHCC

yeMm Ha 50% oT 00111ero yricia BOMPOCOB TECTOBBIX 3a/laHuil (MeHEe 9 OTBETOB).

Bonpocsl TecTa o onruke:

1. Yrinom naseHus Ha3bpIBAOT YTOJI MEXIY ...

A. OTpak€HHBIM JIy4OM M NaJAI0LIINM

b. orpaxaroieil IOBEpXHOCTBIO U IEPIEHIUKYIIIPOM

B. nepneHauKyIsapoM U NagaroliuM J1y4oM

I'. oTpakaroleil MOBEPXHOCTHIO U NMPEIOMIIEHHBIM JIy4OM

2. ®opmysia TOHKOM JTUH3BI
A.1/d+1/D=D

b. 1/d +1/f=1/F
B.1/d+1/D=1/F

3. Ilpeamer HaxomuTcst OT coOuparolie JMH3bl HAa PacCTOSIHUU, OonblIeM (OKYyCHOro, HO

MeHbIIEM JIBOitHOTrO (hokycHoro. M3o0paxeHnue nmpeamera — ...

Tyda:

A. MHIMOE ¥ HaXOJIUTCSI MKy JTUH30M U (OKyCcOM

b. neiicTBUTENHEHOE M HAXOAUTCS MEXKTY JIMH30U U (DOKYCOM

B. meiicTBuTenpHOE M HAXOUTCS MEKIY (DOKYCOM U TBOMHBIM (hOKYCOM
I'. neicTBUTENHLHOE U HAXOAUTCS 33 TBOMHBIM (POKYCOM

4. AOCOJIOTHBIH MOKa3aTenb IpeIoMIIeHuUs J1I000# cpeapl:
A)n<l
B)n=1
B) n >1
Nn=0

5. SIBneHue MOJHOrO BHYTPEHHEIO OTPA’KEHUSI MOXKET HAOJIIOAATHCSA MPU MEPEXOJE CBETOBOIO

A. Yepes rpanuily paszaena JtoObIX Cpesl.

b. 13 BoxbI B BO31yX;

B. U3 npo3payHoii cpepl B HENPO3PAYHYIO;

I['. 3 Bo3ayxa B BOJy Uepe3 rpaHUIly pasiena J0bIX cpel.

6. Kakoe sBnenue otkpsi1 HproToH

A. Untepdepenuus
b. lucnepcus

B. dudpaxmms

I'. Ionspuzanus

7. Ha OGenmoMm nucte Oymard HamMcaHO KPAacHBIM (IOMACTEPOM «YAOBJIETBOPUTEIBHO» U

3enéHpIM (promMacTepoM — «xoporio». Yepe3 Kakoe CTEKJIO HaJ0 CMOTPETh, YTOOBI YBHICTh OIICHKY
«yJIOBJICTBOPUTEIIHHOY ?

A. Yepes kpacHOE CTEKIIO

b. IIpu 1r060M cTekie Haanuch OyAeT BHIHA YEPHBIM IIBETOM
B. Yepes nBa cTekiia BMecTe

I'. Yepes 3eneHoe CTEKIIO



8. Kakoe gusuueckoe siBjeHHe 00BACHSIET PaAYyKHYIO OKPACKy YellyH PhIObI?
A. Tudpakuus cBera

b. Uatepdepennnms cBera

B. Jucniepcus ceera

I'. Tlonapuzanus cBera

9. Onrrnueckas cuiia THH3bI paBHA 5 nnTp. KakoBo ¢okycHOE paccTosiHUE TUH3BI?
A.5cm

b.0.2 cm

B. 20 cm

I'.4cm

10. Koraa npuMepHO NOSIBUIUCH IEPBBIE OUKU?
A. Okono 1387 r.
b. Oxomno 1286 1.
B. Oxomno 1754 1.
I'. Okono 1643 1.

11. ConHeuHbl CBET NMajiaeT Ha AUCK, HAOIIO1aTeNlb BUANUT YepeJOBaHUE LIBETHBIX nosioc. Ha
KAaKOM $IBJIECHUM OCHOBaHO 00pa30BaHUE LIBETHBIX M10JIOC?

A. Jludpakuus oTpaxxeHHbIX JIy4yeil ceTa

b. [lornomenne CBETOBBIX BOJIH ONPEACICHHON JJINHBI BOJIHBI

B. IIpssMonuHeHOE pacipOCTpaHEHUE CBETA

I'. Iucnepcus cBera

12. Bepno yTBepxkaeHue(-5):

Jucnepcueit ceera 00bscHIETCA GU3NIECKOE SBICHUE:

A — GHOIeTOBBIN IBET MBUIBHOM TUIEHKH, OCBEIIAEMOI OEJIBIM CBETOM.

b — ¢uonerosslit 1BeT abaxkypa HACTOJIBLHOMN JIAMIIbI, CBETAIIEHUCS OEIBIM CBETOM.
1) Tonpko A

2) Tonbpko b

3)uA,ub

4)uu A, ou b

13. JIyu, uaymuii mapauienbHO IJIaBHOM ONTUYECKON OCH JIMH3BI TIOCIIE TPEIOMIICHHUS ...
A. niért yepes TBOMHON POKycC

b. unér uepe3 oNTUYECKUM UEHTP JIUH3BI

B. mocie mpenomiienust uaét uepes Gokyc

I'. HUKOT 1A HE TpeToMIIseTCs

14. TIpo3pauHoe Teno, OrpaHUYeHHOE ABYMsI C(heprHueCKUMH TOBEPXHOCTSIMU, Ha3bIBACTCS
A. 3epkanom

b. cBeToBOTOM

B. nmun3zon

I'. crexnssHHOM NTPU3MON

15. Tlpu momagaHu¥ COJIHEYHOTO CBETa Ha Karuld JOXIS oOpasyercs pamyra. OObsCHSAETCS 3TO
TEM, 4TO O€JIbIil CBET COCTOUT U3 JEKTPOMArHUTHBIX BOJIH C Pa3HOM JUIMHOW BOJIHBI, KOTOPBIC KaIUISIMHU
BOJIbI T10-PA3HOMY ...

A. mormomaroTcs

b. npenomusitores



B. nonspusyrores
I'. orpaxarorcs

Kuroun k Tecram:

No

1

2

3

4

5 6

7

8

9

14

O

B

b

r

B

A | b

r

b

B

Kpurtepun oneHuBanus:

OLeHKa «OTJIMYHO» BBICTABIISIETCS CTYJEHTY, €CIM OH MpaBuibHO oTBeTWa Ha 90-100% ot
O0IIIero YncITa BOPOCOB TECTOBBIX 3aaHni (14-15 nmpaBHIIBHBIX OTBETOB).

O1eHKa «XOpOIIO» BBICTABIAETCS CTYJEHTY, €CJIM OH MpaBMiIbHO oTBeTHI Ha 70-89% ot o0riero
qclia BONPOCOB TeCTOBbIX 3a1aHui (10-13 nmpaBUIIbHBIX OTBETOB).

OneHka «yJOBJIETBOPUTENBHO» BBICTABIISIETCS CTYIEHTY, €CIIM OH NMPpaBUiIbHO OTBETUI HA 50-69%
0T OOLIETO YKcia BOMPOCOB TECTOBBIX 3aaHui (7-9 MpaBUIBHBIX OTBETOB).

OneHka «HEyJOBJIETBOPUTEIBHO» BBICTABIIAECTCS CTYyAEHTY, €CIIM OH IIPABWJIBHO OTBETHUJI MEHEE

yeMm Ha 50% oT 0011ero 4ricia BONPOCOB TECTOBBIX 3a/laHuil (MEHEE 7 OTBETOB).

3.3.

1) [IBmxenHue.

2) Kunemartuka nocTynaTeabHOro JBU)KEHUS.
3) KunemaTuka BpamaTeIbHOTO JBUKCHHSL.
4) lnHaMuKa MOCTyNaTEIbHOTO IBUKEHUS.
5) Aunamuka BpamareasHOTo IBHKEHUS.

6) KpuBosmHeiHOE IBUKEHHE.

7) 3akoH BceMupHOTO TATOTCHMS.

8) Cuibl B pupoze.
9) Ummynse Tena.

10) Mexanunueckast sHEprus Tena.
11) HenneprimaabHbIe CHCTEMBI OTCUETA.

12) Cratuka.

13) MexaHuka ®)UIKOCTH | ras3a.
14) Konebanust ¥ BOJIHBI.

15) Dnements C.T.O.
16) OcHOBBI MOJIEKYISIPHO-KUHETHUECKON TEOPUH.
17) I'a30BBIC 3aKOHHI.
18) IlepBoe Hayasl0 TEPMOAMHAMUKHY.
19) Bropoe Havyaino TepMOANHAMHKH.

20) DnekTpocTaTHKa.

21) DnexTpoauHaMUKA.

22) DNeKTpUYECKUH TOK.

23) Teopus MpOBOIMMOCTH B METAIIAX, MOJYIIPOBOJTHUKAX, AJICKTPOJIUTAX, Ta3ax.

24) MarnuTHoe moJie.

25) DneKTpoMarHuTHOE ToJIE.

26) OcHOBHI (POTOMETPHUH, 3aKOHBI OCBEIIEHHOCTH.

27) I'eomeTpuueckas ONTHKA.

28) UnTepdepentus u nudpaxius CBeTa.

29) INonsipusarus cBeTa.

Kommnuiekr 3agannii aos nposeaenus AugdepeHPpOBAHHOIO 3a4eTa
Yactb A: TeopeTuueckas 4acThb




30) ducnepcus cBera.

31) KBanToBbIe sSIBJICHMUS.

32) Crpoenue aroma.

33) Ctpoenue sipa.

34) DneMeHTapHbIEC YaCTHULIBI.

Yacrs B: [IpakTnyeckast yactb Au(¢epeHuPOBHHOIO 3a4eTa
Ilepeuens npumepHviX KOHMPONLHBIX 3A0aY

1. ABromoOuIb Tporaetcs ¢ Mecta u 3a 10 ¢ pasronsercst 10 ckopoctu 72 km/4. C KaKuM yCKOpEHHEM
JBUTrajcs aBTOMOOMIIb U KaKOW IyTh OH IPOILEN IPU ATOM?

2. Kakoe yckopenue Oyaet coobmaTh kaMHI0 Maccoit 3 kr cuna 60 H?

3. OmnpenenuTte NOJHYK MEXaHHUYECKYIO 3HEpruto Tena Maccoit 500 r, nBuxyiierocst Ha Beicote 10 m co
ckopocThio 20 M/c.

4. BslunMcauTe NepUO U YACTOTY KOJIEOAHNH MasgTHUKA JUTMHOM 9.8 M.

5. HMmeerca aBa npeamera OAMHAKOBOM MACChl M OIMHAKOBOM TEMIIEpaTyphl: OAUH U3 MEIH, IPYrou u3
amoMuHus. Kakoif M3 Hux Harpeercs A0 Oojiee BBICOKOM TeMIepaTypbl Ipu Ieperaye um
OJIMHAKOBOTO KOJIMYeCTBa TeIwioThl? Y enbHas TermoeMkocts meau 400 [x/(xr °C), amroMuHUAS —
920 Ix/(xr °C).

6. ABTOMOOMJIb ABMXKETCS IO BBITYKIOMY MOCTYy, HMerolemMy paauyc KpuBusHbl 10 M. CkopocTb
aBTomoOmIsa 36 km/4.Yemy paBHo ero yckopenue? Kyna oHo HampaBieHO?

7. Ha Breicote 4 M Bucut s1010K0 Maccoit 50 r. Uemy paBHa cuia TsDKECTH, JaedcTByromas Ha Hero? C
KaKOH CKOPOCTBIO YAAPUTCA ITO SI0JI0KO O 3€MITI0, €CJIU COPBETCS C BETKU?

8. UeMy paBHa CKOPOCTb IMOPOXOBOM paKeThl MacCOM 2 KI' MOCJE BbUIETA U3 HEE MPOIYKTOB CrOpaHUs
Maccoii 0,2 xr co ckopocThio 500 m/c?

9. Kakoe KoIM4ecTBO TETUIOTH HEOOXOAMMO JIJIsi HArpeBaHUs CTAILHOM JieTaiu Maccou 2 kr Ha 20 °C ?
VY aenvHas TerioeMKocTh ctanu paBHa S00 [x/(kr °C).

10. Y9acToK 5JIE€KTpUYECKOW €M COCTOUT W3 TPEX PE3UCTOPOB, COCTUHEHHBIX IOCIIEI0BATEIBHO.
ConpoTuBiieHUS MEPBOTO U BTOPOIO PE3UCTOPOB paBHbI COOTBETCTBEHHO Ri= 36 OM u Ry =54 Owm.
Hanpsoxenue Ha nepBoM pesucTope paBHO 6B. Onpenenute cuily TOKa B y4acTKe LIETH; HaNpsKeHHe
Ha BTOPOM PE3UCTOPE; CONPOTUBIIEHUE pe3ucTopa Ri, eciu HanpskeHue Ha HeM paBHO 20B.

11. Tpu pesucropa, conmpoTHBIEHHS KOTOpbIX 2, 6 m 12 OM, cOeIMHEHBI IOCIEIOBATEIbHO H
NOJKJIIOUYEHbl K HCTOYHMKY ToKa. HampsbkeHue Ha BTOpoMm pesuctope paBHo 8B. Haiinute
HaIpPsDKEHUS Ha TIEPBOM U TPETHEM PE3UCTOPAX.

12. B cetb ¢ HanpskeHueM 220 B BkItoueHsl ocieoBaTeabHo peoctat u 10 mamn conporuBnenuem 24
OMm kaxpas, paccuMTaHHble Ha HampspkeHue 12 B kaxpas. Onpenenuth cuily TOKa B LENH U
COIIPOTHBIIEHHE PEOCTATA, €CIM OH BKIIIOUEH MOJHOCTBIO.

13. YeTplpe mpoOBOAHHMKA C compoTuBICHHEM 1o 1,5 OM KakIblii TpeOyeTcs COSOUHHTH TaK, YTOOBI
noJty4uTs conportusienue 2 Om. Kak ato caenats? Hapucyiite cxemy.

14. KakoBO COMNpOTHUBIIEHHWE KaXJOTO M3 [JBYX IPOBOJHUKOB, €CIM MPU HX I[OCIEIOBATEILHOM
COEIMHEHMH TTosty4aeTcs conpotusieHue 20 Om, a npu napajensHom 5 Om?

15. Yemy paBHa cuia TOKa, MPOTEKAIOIIETO Yepe3 OOIIYI0 YacTh AIEKTPUUECKoM 1ienu, eciu Ri =Ry =5
Om, R3=R4 =Rs =10 Om?

Kpurtepun oneHuBanus:

OLEHKY «OTJMYHO)» CTYJICHT MOJIy4YaeT, €CIH:

— CTYJIEHT TUIyOOKO U BCECTOPOHHE yCBOWJI MPOTPAaMMHBIN MaTepHar,

— YBEPEHHO, JOTHUYHO, IOCJIEA0BATEIBbHO U TPAMOTHO €r0 U3J1aracr;

— ONMpasChb HAa 3HAHMS OCHOBHOM M JOMOJHUTEIBHON JUTEPaTyphbl, TECHO IPHUBSI3bIBAET
YCBOCHHBIE HAYYHBIE MOJIOKEHHS C TPAKTHUYECKON JEATEIIbHOCTBIO;

— yMeJi0 OOOCHOBBIBAET U apTyMEHTUPYET BIIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOJBI U 000OIICHUS;

— CBOOOJHO BJIaJICCT CUCTEMOM HOHATHH 110 JUCIUIUINHE.



O11eHKY «XO0POILI0)» CTYJCHT MOJIy4aeT, eCIH:

— CTYJEHT TBEPIO YCBOWJ MPOTPAMMHBIH MaTepHal, TPaMOTHO M IO CYIIECTBY H3JIaraeT €ero,
OMMHUPAsiCh Ha 3HAHWSI OCHOBHOM JIUTEPATYPHL;

— HE JIONYCKAaeT CyIIECTBEHHBIX HETOUYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MMPAKTUIECKON JACITEITHHOCTHIO;

— apryMEHTUPYET HayYHbIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJBI U 0000IICHHS;

— BJIQJIEET CUCTEMOM IMOHITHH 10 JUCIIUILUINHE.

O11eHKY «y10BJI€TBOPUTEIBHO» CTYJICHT IMOIYyYaeT, €CITH:

— CTYJIEHT yCBOWJI TOJIBKO OCHOBHOHM MPOTpaMMHBIA MaTepHua, MO CYIIECTBY H3JIaraeT €ro,
OMMUPAsICh HAa 3HAHMSI TOJIBKO OCHOBHOU JIUTEPATYPHI;

— JIOIyCKaeT HEeCYIIECTBEHHBIE OMMMOKHA U HETOYHOCTH;

— WCMBITHIBACT 3aTPYAHCHUS B IPAKTHUECKOM MPUMEHEHUH 3HAHUM;

— cnabo apryMeHTHUPYeT Hay4YHbIE TTOJI0KEHUS;

— 3aTpyaHseTcs B (GOPMYITHPOBAHUH BEIBOJIOB M 000OIICHHMIA;

— YaCTHYHO BIIaJICET CUCTEMOM IMOHITHH 10 JUCIUILIAHE.

O1ieHKyY, «HEey10BJIETBOPUTETbHO)» CTYICHT TOJTYYaeT, CCIIH:

— CTYACHT HE YCBOWJI 3HAUUTEIHHON YacTH MPOTPaMMHOTO MaTepHaa;

— JIOIYCKAeT CYMECTBEHHBIC OMTMOKN U HETOYHOCTH IPH PACCMOTPEHUH MTPOOIIEM;

— HCMBITHIBAET TPYAHOCTH B MPAKTHUECKOM MPUMEHEHUH 3HAHUM;

— HE MOXKET apTryMEHTHUPOBATh HAYyYHBIC TIOJIOKCHHUS;

— He (GopMyIHpyeT BHIBOJOB U 0000IICHHUH.

Kirouu k Tecram:

2 4 5 6 7 8 10
B 0 0 0 B a
11 12 13 14 15 16 17 18 19 20
0 B B r r a B a 0 r
21 22 23 24 25 26 27 28 29 30
a 0 0 B a 0 0 B a r




