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1. MacmopT (poHIA OLIEHOYHBIX CPEICTB

1.1. Ob6sacTh IpUMeHEHUSA

®oHp oueHouHbIX cpenacts (nanee — GOC) i TEKyIIEro KOHTPOJS YCIEBAEMOCTH U
IIPOMEXYTOUHOM aTTecTallMy IpEeJHa3HAueH JJsl OLIEHWBAaHUS 3HAHUM, YMEHUH CTYAEHTOB,
obyuaromuxcs mo 34.02.01 Cecrpunckoe neno, no guctuminae OJ].11 dusuka.

®OC cocraBnen Ha ocHoBe DPI'OC cpemnero oOmiero oOpa3oBaHus W pabouei
nporpammsbl qucuuruinabl OJ1.11 dusuka.

[IpomexyTouHas aTrTecTanus IO IUCHUIUIMHE HpeaycMOTpeHa B ¢opMme 3ayera ¢
OLICHKOW C BBICTABJICHHEM OTMETKH [0 CHCTEME «OTJIIMYHO, XOPOUIO, YAOBIETBOPUTEIHHO,
HEYJIOBJIIETBOPUTEIIHHOY.

1.2. IInanupyemMble pe3yJbTaThl OCBOCHHS THCHUTLIMHBI

@®OC 1O03BOJISET ONEHHUTh PE3YJIbTATHI B COOTBETCTBUU C TPeOOBAHUSAMHU paboueit
MPOrpaMMBI:

JUYHOCMHbLE:

JI.L1 ~ 4yBCTBO TOPAOCTH MU YBaXXEHUS K HCTOPUU U JOCTUKEHUAM OTEYECTBEHHOM
buznueckoil Hayku; GU3MUECKU TPAaMOTHOE TMOBEJIECHUE B MPOPECCHOHATBHON ESTEIBHOCTH U
OBITY TIpU OOpaIIeHNH ¢ IPUOOPaMU U YCTPOUCTBAMH,

J.2  TOTOBHOCTh K NPOJOJIKCHHIO 00pa3oBaHMS W TOBBIMICHHUS KBaTH(UKAIUU B
n30paHHON MPOo(EeCCHOHANLHON IEATEIILHOCTH U OOBEKTHBHOE OCO3HAHHE PO (PU3MUCCKHUX
KOMIICTCHIIUH B 3TOM;

JI.3' yMeHHe WCHONb30BaTh JOCTHKEHHsS COBPEMEHHOW (U3MUYEeCKOl Hayku U
buU3NYECKUX TEXHOJIOTUH ISl TIOBBIIMIEHHS COOCTBEHHOTO MHTEIEKTYallbHOTO DPa3BUTHUS B
BbIOpaHHOU MTPO(hecCHOHATBEHOM e TEIbHOCTH;

JI.4  yMeHHe CaMOCTOSATENbHO [OOBIBATH HOBBIE ISl ceOs (PU3NYECKUE 3HAHUA,
UCIIOJNIB3YS ISl 3TOTO AOCTYMHbBIE HCTOYHUKU HH(DOPMAIIHH;

JI.5 ~yMeHue BBICTpaWBaTh KOHCTPYKTHBHBIE B3aHMMOOTHOUIEHHMS B KOMAaHJE IO
pelieHuto 00IMX 3a/1a4;

J.L6 yMeHue ymOpaBisATh CBOEH I[IO3HABATENbHOM JESATENbHOCTbIO, IPOBOJUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOT'O MHTEIIIEKTYaIbHOTO Pa3BUTHS;

MeTanpeIMeTHbIX:

M.1 ucnonb30BaHHE Pa3IUYHBIX BUIOB IMO3HABATEIBHOW AESATEIBHOCTU IJIS PEIICHHS
dbuznyecKkux 3amad, MPUMEHEHHE OCHOBHBIX METOJOB TIO3HAHUS (HAOIIOJCHUS, OIMUCAHUS,
U3MEpPEHMs,  OKCIePUMEHTa) AN HM3YyYEHUs  PA3NIUYHBIX  CTOPOH  OKpY’Karomiei
JNEeWCTBUTEIILHOCTH,

M.2 wucrnonb30BaHHE OCHOBHBIX HHTEJUIEKTYyaJbHBIX ONEpalii: MOCTAaHOBKU 3aJayH,
GbopMyIUpOBaHUS TUIIOTE3, aHAM3a M CHUHTE3a, CPAaBHEHHS, OOOOIIEHHWs, CHCTEeMaTHU3alluHy,
BBISIBJICHUSI NIPUYUHHO-CIIEJCTBEHHBIX CBSI3€l, MOMCKa aHaJIOroB, (OPMYJIUPOBAaHUS BHIBOJIOB
JUTSL ©3yYEHUST PA3IMYHBIX CTOPOH (PH3UYECKHX OOBEKTOB, SIBICHHUI M MPOIECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOAUMOCTh CTAJIKUBAThCA B MpodeccCuoHaIbHOM chepe;

M.3 ymeHue TreHepHpoBaTh MJEH U OINPEAeIsATbh CpPEACTBA, HEOOXOIMMBIE Ul HX
peanu3anuu;

M.4 yMeHHWe WCHOJB30BaTh PA3IUYHBIC MCTOYHUKUA IS TIOJYYCHHS (HU3UISCKOM
nH(pOpMalliH, OLIEHUBATh €€ JOCTOBEPHOCTH;

M.5 ymeHue aHanM3UPOBaTh U MPEACTABIATH HHGOPMAIUIO B PA3IMYHBIX BUAAX;



M.6 ymenue myOnIMUYHO MPEACTABIATH PE3YyNbTaThl COOCTBEHHOTO HCCIEAOBaHHUS, BECTU
JTUCKYCCHH, JIOCTYITHO W TapMOHUYHO coOdYeTas coJepkaHue u (OPMBI MPEICTaBISIEMON
uHpOpMaLnu;

npeIMeTHbIX:

II.L1  chopMUPOBAHHOCTH MPEACTABICHUH O PO M MecTe (PU3UKH B COBPEMEHHOM
HAyYHOW KapTUHE MHpa; MOHMMaHHE (PU3MUECKON CyHHOCTHM HabmonaeMbix Bo Bceenennoit
ABIIEHUHN, poiau (GU3MKU B (HOPMUPOBAHMM Kpyrozopa M (YHKIHMOHAJIBLHOM TIpaMOTHOCTU
YyeJioBeKa I PellieHus MPAKTHUYEeCKUX 3aj1ay;

[1.2  BnazeHue OCHOBOMOJArarOIUMU GU3NYECKUMU MOHATUSAMHU, 3aKOHOMEPHOCTSAMU,
3aKOHAMH U TEOPUSAMU; YBEPEHHOE UCTIOIB30BaHNE (PU3HUECKON TEPMUHOJIOTHH H CHMBOJIUKH;

[1.3  BmaseHue OCHOBHBIMH METOJAaMU HAYYHOTO IIO3HAHMS, MCIOJIb3yeMbIMU B
busuKe: HaOIIOICHUEM, OTTICAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

I[1.4 ymenuss oOpabaThiBaTh pe3yibTaThl W3MEPEHUN, OOHAPYKMBATh 3aBUCUMOCTH
MEXIY (PU3NYECKUMU BEIIMYUHAME, OOBICHATH MOMyYEHHBIEC PE3yIbTaThl U IeTaTh BHIBOIbL;

IL5  cdopMUpPOBaHHOCTH YMEHUS peuiaTh PUINUECKHUE 3a/1a4H;

I[1.L6  chopMUPOBAHHOCTH YMEHHSI MPUMEHATH MOJTYYCHHBIC 3HAHUS I OOBSICHEHUS
yCIIOBUHM TMpoTekaHus (pU3MYECKHX SBJICHUN B mpupoje, npodeccnoHanbHOl chepe u amns
MPUHATHS IPAKTUUECKUX PEIICHUH B TTOBCEHEBHOM KU3HU;

I[1.7  chopMupOBaHHOCT, COOCTBEHHOW TO3UIMK IO OTHOUIEHUIO K (DU3UYECKOI
uH(OpMaIKH, TOJIy4aeMOM U3 Pa3HbIX UCTOYHUKOB.

o01mMe KOMIEeTeHI MU

OK 01. Beibupats cnocoObl pemeHus 3anad MNpo(ecCHOHAIBHOW JesTeIbHOCTH
IIPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM;

OK 02. Hcnonb30BaTh COBpPEMEHHBIE CPEJCTBA IOWCKA, aHAIW3a M HMHTEPIPETALUU
uHpopMaLuu, 1 UHPOPMALIMOHHBIE TEXHOJIOTMU JJISl BBIMOJHEHUS 3a7ay MpogecCHOHATbLHON
JeSITEIIbHOCTH;

OK 04. D¢ dexTuBHO B3aNMOJICHCTBOBATh U Pa0OTaTh B KOJUIEKTHBE U KOMAH/IE,

1.3. ®opMbI KOHTPOJISA M OLIEHUBAHMS
IIpenmeToM OLIEHKH CITy’KaT JINYHOCTHBIE, METalpeIMETHbBIE U MPEIMETHBIE Pe3yJIbTaThl,
c(OpPMHPOBAHHOCTH OOIINX KOMIETEHIIHHA



Tabmuma 1 KoHTposs u onieHka ocBoeHus (y4eOHOM) AUCIIUTUTMHBI TTO TeMaM (pas/ienam)

DneMeHT @®opMBbI KOHTPOJISI U OLICHUBAHUS
yueOHOM Tekymuit KOHTPOIb ITpomesxyTouHas arrecranus
AUCHUIUIAHBI MeTtobl OLICHKH IIpoBepsiembie Meroasl [IpoBepsiembie
OK OLICHKU OK
DU3NKA M eCTECTBEHHO-HAYYHbIH METO/ IIO3HAHUSA 3auer ¢ OK 01 OK 02
NPUPOAbLI OLICHKOU OK 04
®dusnka u VYcrHblit onpoc OK 01 OK 02,
€CTECTBEHHO- OK 04
HAaY4YHBIN METOJ
MO3HAHUS
HPUPOJIBI
Paznen 1. Mexanuka
Tema 1.1. VYcerHblii onpoc OK 01 OK 02
Kunemaruka. [IpakTuueckoe OK 04
3anatue Nel
KonTposnbnas
pabora
TectupoBanue
Tema 1.2. VYcerHblii onpoc OK 01 OK 02
Junamuka [IpakTuueckoe OK 04
3aHaTue Ne2
Kontponbnas
pabota
TectupoBanue
Tema 1.3 YcTHBIN 0npoc OK 01 OK 02
3aKOHBI [IpakTnueckoe OK 04
COXpaHEHUs B 3aHaTHe Ne3
MEXAHUKE TectupoBanue
Pa3nen 2. Mousiekyasipaasi pusuka
Tema 2.1 VeIl onpoc OK 01 OK 02
MounekynspHo- [IpakTnueckoe OK 04
KMHETUYECKas 3aHaTue Ned
Teopus KoHnTponbHas
pabora
TectupoBanue
Tema 2.2 YcTHbIM onpoc OK 01 OK 02
Hauaina [IpakTueckoe OK 04
TEpMOAUHAMUKHN | 3aHsATHE Ne5
KoHnTponbHas
pabota
TectupoBanue
Tema 2.3. YcTHBIN onpoc OK 01 OK 02
ArperarHsle [IpakTrueckoe OK 04




COCTOAHUA
BEILIECTBA U
dazoBbie
TepeX0abl

3aHaTHe Neb
TectupoBanue

Pa3zgea 3. duekTpoauHamMuka

Tema 3.1 YcrHblii onpoc OK 01 OK 02
DJIEKTPUYECKOE [IpakTrueckoe OK 04
I0JIE. 3anaTue Ne7

KoHntposbHas

pabora

TectupoBanue
Tema 3.2 VYcrueiii onpoc OK 01 OK 02
ITocTossHHBIH IIpakTnueckoe OK 04
BJIEKTPUYECKUI 3aHsTHE No§
TOK. KontposbHas

pabora

TectupoBanue
Tema 3.3. VYcrTHbIit onpoc OK 01 OK 02
ONeKTpUYEeCKui IIpakTnyeckoe OK 04
TOK B Pa3JINYHBIX | 3aHATHE Ne9
cpenax TectupoBanue
Tema 3.4. VYcTHbIi onpoc OK 01 OK 02
MarunuTHO€ none IIpakTnyeckoe OK 04

3anarue Nel0

KoHntponbHas

pabora

TectupoBanue
Tema 3.5. YcTHBIH onpoc OK 01 OK 02
OnextpoMarauTHo | [IpakTtnueckoe OK 04
e moie 3ansaTHe Nell

KontponbHas

pabora

TectupoBanue
Pa3nes 4. Kosiebanusi 1 BOJTHBI
Tema 4.1 VeIl onpoc OK 01 OK 02
Mexanuueckue [IpakTnueckoe OK 04
Kosie0aHusl. 3ansaTue Nel2

KoHntponbHas

pabora

TectupoBanue
Tema 4.2 YcTHEIH onpoc OK 01 OK 02

ONEKTPOMarHuT [IpakTnueckoe OK 04

HblE KoJeOaHus
U BOJIHBI

3anstue Nel3
KonTponbHas
pabora




TectupoBanue

Pa3zgea 5. OnTuka

Tema 5.1 YcTHbIN onpoc OK 01 OK 02
I'eomeTpuueckas [IpakTuueckoe OK 04
ONTHKA. 3ansaTue Nel4

KonTponbhas

pabora

TectupoBanue
Tema 5.2 YcTHBIN onpoc OK 01 OK 02
Bonnosas ontuka. | [Ipaktuueckoe OK 04

3ansaTue NelS

KonTponbhas

pabora

TectupoBanue
Tema 5.3 YcTHbIl onpoc OK 01 OK 02
CneunanbpHas [IpakTuueckoe OK 04
Teopus 3ansTue Nel6
oTHOocuTenbHOCTH | TectupoBanue
Pazgen 6. KBantoBasi pusuka
Tema 6.1. VYeTHbIl onpoc OK 01 OK 02
KBanToBas ontuka | [Ipaktrueckoe OK 04

3aHsaTHe Nel7

KoHntposbhas

pabora

TectupoBanue
Tema 6.2. ®dusuka | YcTHBIN orpoc OK 01 OK 02
aroma 1 atoMHoro | IIpaktuyeckoe OK 04
aapa. 3aHsTHe Nel§

KoHntponbHas

pabora

TecTtupoBanue
Paszgea 7. Crpoenne Beenennoit
Tema 7.1. VYcerHbIi onpoc OK 01 OK 02
CrpoeHnne [IpakTrueckoe OK 04
COJIHEYHOH 3anaTue Nel9
CHUCTEMBI KoHntponbHas

pabora

TectupoBanue
Tema 7.2. VYcTHBII onpoc OK 01 OK 02
OBomronus [IpakTueckoe OK 04
Bcenennon 3anatue Ne20

KoHnTponbHas

pabota

TectupoBanue
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2. OnleHOYHBIE CPEACTBA IS MPOBEIEHHs TEKYIEro KOHTPOJIsI YCIeBaeMOCTH
2.1. Bonpocsl 1J151 YCTHOTO onpoca (codece0BaHUA)

BBenenue. ®u3uKa u eCTECTBEHHO-HAYYHBII MeTO/I MO3HAHUS MPHPOIbI
MeTo/1bl HAy9YHOTO KCCIeA0BaHUS (DU3MUECKUX SBICHUM.
Monenu pusndeckux SBICHUI U MPOLECCOB.
®u3nuecKuil 3aKOH — I'PaHULIbI TPUMEHUMOCTH.
®u3nuecKue TEOpUU U IPUHIUI COOTBETCTBHUSI.
OKCIIEPUMEHT U OIIBIT.
®dusnyeckas BeJIMYUHA.
[TorpemHocT U3MepeHU PUINISCKUX BETHUYHH.
Posb 1 MecTo ¢u3nku B GOPMHPOBAHNN COBPEMEHHOW HAYYHOW KAPTHHBI MUDPA, B
MPaKTUYECKOU IeATEeIbHOCTH JIFOJICH.
Pa3zpgen 1. Mexanuka
Tema 1.1. Kunematuka
Mexanudeckoe IBHKEHHUE: IOCTYIAaTEeIbHOE U BPAIlaTEIbHOE; TPACKTOPHUSL, IyTh,
NepeMEIICHHE.
Cucrembl oTcuéra
OcHOBHbIE YPaBHEHHS] KHHEMATHKU
CxopocTb, MrHOBeHHasi CKopocTh M. T., cpenHsst CKOpOCTh, €AMHUIIBI U3MEPECHUS
Yckopenue, onpezaenenue, Gopmyna, eaUHUIA H3MEPEHUS
HopMmanbHOe u TaHTeHIIMabHOE YCKOpEHUe, orpeaeneHue, Gopmyna
CBs13b NOCTYNATENBHOTO IBMXKEHHS U BPAIIATENIbHOTO JBUKEHUS
Paszpnen 1. Mexanuka
Tema 1.2. lunamuka
Cuuiia, onpesiesieHue, €IMHNUIA U3MEPEHUS
Macca, onpenenenue, eAMHALIA U3MEPEHUS
Bropoii 3akon HetoTona, popmynupoBka, hpopmyia
[Tepssriit 3akon HeroToHa, popMynupoBka
Tperuii 3akoH Herorona, popmynupoBka, popmyina
3akoH BecemupHoro tarorenus, hopMynupoBka, popmyma
Cuiia TsKecTu, onpeielieHue, HalpaBJIeHUe, BEIMYMHA
Benuuuna, onpeneneHue, OTIUYUE OT CUJIBI TSKECTU
LlenTpocTpeMuTenbHas cuia, MoHsATHe, Gopmyrna

. MomeHT cwitbl, onipenienenue, Gpopmyina

. [I;mewo cunsl, onpeneneHue

. MomenT unepruu M.T.

. Bropoii 3akon HeroTOHA 1714 BpalaTenbHOTO JBH)KEHUS Tella

. MomenT umnynsca M.T., onpenenenue, popmyna, HampaBiIeHUE

Pa3nes 1. Mexanuka

Tema 1.3. 3aKoHBI cOXpaHEHHS B MEeXaHHUKeE

Tema 1.3. 3aKOHBI COXpaHEHUSI B MEXAHUKE

WNmnynec Tena, onpeaenenue, Gopmyia

3aMKHyTas cUcTeMa TeJ, ONpe/ieIeHnue

3aKOH COXpaHEHUs UMITYJIbCA CUCTEMBI Tel, (POPMYIHPOBKA, (popMyiia
Kunertnueckast sHeprus teina, onpeaeiacHue, Gopmyiia
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[ToreHunanbpHas SHEPTUs TeNa, onpeaeIeHUue
3aKOH COXpaHEHUsI MOMEHTa UMITYJIbCa, (hopMyITupoBKa
3aKOH COXpaHEHHUsI MEXaHMYECKOW YHEPTUH, (POpMyITUpPOBKa
HeuneprmansHbie CHCTEMBI, OIpECTICHUE
Cuna uHepIuy, onpenenenue, GopMmyiia, 0COOCHHOCTH
LlenTpoOexHas cuiia HHEPIUH, GopMyIia, OCOOCHHOCTH
Cuna Kopuonuca, onpenenenue, popmyia
Pa6ora. Momuocts. KIT/I.

Pasznea 2. Mosiekyasipaasi puznka

Tema 2.1. MoJieky/JIsIpHO-KHHETHYECKAs] TeOPUS
OcHoBuble nosioxeHust MKT
Bbpoynosckoe nBmxkenue. Auddysus.
OcHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KHHETHUECKOW TEOPHH T'a30B.
JaBnenue, onpeneneHue, Gopmybt
Temmnepatypa, onpeneneHue, eAMHUIIBI H3MEPEHUS
3akon boitnsg-Mapuorra, popmyna, yCI0BUs BBITOTHEHUS
3akon ['eii-Jltoccaka, popmyna, yCIOBUS BHITOTHEHUS
3akon Ilapms, hopmysna, ycaoBUs BBITOTHEHHS
VYpaBuenne Menneneesa — Knaneiipona

. UneanbHelii ra3, GopMyaupoBKa

. 3akoH JlambToHa, hopmyupoBKa, hopmyiia

. CTpoeHne )KUIKOCTEM.

. Ucnapenue, kunenue u koHaeHcauus. [lepeoxnaxaeHue.

. IloBepXHOCTHOE HATSKEHHE.

. CMaunBaHue U HeCMauMBaHUE.

. Kanmnnsipusle sBneHust.

. CpoiicTBa TBEPABIX Ten. Kpucramimnueckue Tena. AMopgHBbIe Tena.
. IlnaBnenue u orBepaeBanue. Kpucrammmzamms.

. [Tomumeps! u Crutabl.

Pa3nea 2. Monekyasipaas puszuka

Tema 2.2. Hauana TepMoanHAMHUKH
Buytpennss sneprust cucteMbl. BHyTpeHHsIs1 SHeprusi ueanbHOro rasa.
Pabora u TennoTa kak GopMBbI Niepe1aun SHEPTUH.
TermoeMKoCTh. Y ieapHas TEMI0EMKOCTb.
IlepBoe Ha4asI0 TEPMOJMHAMHUKH.
YpaBHEHHE TEIUIOBOTO OalaHca.
AnrabaTHBII Tporiecc.
[TomuTponHsIil iporiecc.
[IpuHIMI AERCTBUS TEILUIOBOM MAILLIUHBI.
KII] TermoBOro aBUraTess.

. Bropoe Hauaio TepMoIMHAMUKH.

. HCBO?)MO)KHOCTB CyIJ_ICCTBOBaHI/ISI «BCYHOI'O ABUTATCIISA).
. TepMoMHaMUYeCKas IIKaIa TEMIEPATYp.

. X0JOAWIbHBIE MAIIUHEL. TeIIOBEIE JBUTATEIIH.

. 3axon Credana-bonpmana.
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Paszgea 2. MoJgiekyJsipHasi pu3uka

Tema 2.3. ArperaTHble COCTOSIHHMS BelllecTBa U (pa3oBbie Mepexo/bl
ArperarHble COCTOSIHMS BEIIECTBA

OTnnuust CTPYKTYpPBI BEIIECTBA B PA3HBIX arperaTHhIX COCTOSHUSIX
Uro co0oii mpeacTaBiseT miazMa

Omnpenenenue (asbr

Buner dazossix nepexonos. Ux oTinuns

Ucnapenue

Pa3zgea 3. DiekTpoauHamMuka

Tema 3.1. DiiekTpHYecKoOe NoJie

DnekTpu3anusi. DIEKTPUUIECKUE 3apsibl. 3aKOH COXpAaHEHHS 3apsija.

Onekrpuueckoe nojue. HanmpspkeHHOCTh 3nekTpuueckoro nois. [Ipunnun cyneprno3nuuu

ITOJICH.
3axoH Kynona.
PaboTa cri1 371€KTpOCTaTHYECKOTO TOJIS.
[Torenmman. Pa3HoCTh MOTEHIIMAJIOB. DKBUIIOTEHIIMATIbHBIE TOBEPXHOCTH.
DJIEKTPUUYECKOE MOJIE B IUAJICKTPUKAX U B IPOBOJHUKAX.
Konpaencaropsl. [TapannensHoe U Mocne0BaTeIbHOE COCTMHEHNE KOHIEHCATOPOB.
Husnextpudeckasi mpoHuiaeMocTb. OcnabiieHne SJIEKTPUUYECKOTO MOJIsl BHYTPU
JIADJIEKTPUKA.
[Tonsipusanus TUAJIEKTPUKA.
DHeprus AMEKTPUUECKHU 3apSKEHHBIX Tel. DHEPTUsl JIEKTPUUYECKOTO MOJIS.
Pa3pea 3. DiekTpoamHaMuKka
Tema 3.2. [locTOAHHBII YJIEKTPHYECCKHH TOK
IIpr3Haku anekTpuyeckoro Toka. [IoCTOAHHBIN JNEKTPUUECKUI TOK.
DIEKTPOABUKYILAs CUTIA.
I'ansBanomeTp. Pactipenenenre Hanps>KEHUs B TPOBOJHUKE C DJIEKTPUUYECKUM TOKOM.
3akon Oma. ConpoTHBIIEHNE TPOBOIHUKOB.
3aBUCHUMOCTH COTIPOTUBIIEHUS OT TeMIeparypbl. CBEpXIIPOBOAUMOCTb.
[TocnenoBarenbHOE U MapaJLIETbHOE COETUHEHUE TPOBOJHUKOB.
Bonbsr™erp. Amnepmerp. lllyHTupoBaHue n3MepUTENbHBIX TPUOOPOB.
TennoBoe neiCTBUE IIEKTPUUECKOTO ToKa. 3akoH [xoymnsa-Jlenna.
PaGora, coBeprraemas SMEKTPUUECKUM TOKOM.

. MOILIHOCTB 3JI€KTPUYECKOrO TOKA.

. 3akonbl Dapajes. DNEKTPOIU3.

. DIIEMEHTApHBIIN SJIEKTPUUECKUM 3apsi.

. [lepBruHBIE U BTOPUYHBIE MTPOLIECCHI ITPH IIIEKTPOIHU3E.

. XMMHUYECKHE U TEIUIOBBIE T€HEPATOPBI JIEKTPUYECKOTO TOKA.
. 'anpBaHn4eCKUl 21EMEHT. AKKYMYJIATOPBI.

. 3akoH OMa 15151 3aMKHYTOM anekTpuueckoi nenu. IC.

. DNEKTPOHHAs IPOBOAUMOCTh MeTaNIOB. CTpOEHHE METAILIOB.
. Pabota Beixona. Micnyckanue 3JeKTpOHOB HAKAJIEHHBIMH TEJIaMHU.
. IIpoxoxkaeHne MEKTPUYECKOTO TOKA YE€PE3 Ta3bl.

. KaronHbIe KaHAIOBBIC Ty4H.

Pa3znea 3. JiekTpoguHaMuKa
Tema 3.3 DyleKTpUYeCKHUIl TOK B Pa3jIMYHbIX cpeaax
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12.
13.
14.

DJeKTpOHHAas MPOBOAMMOCTb B BBICOKOM BaKyyMe. DJIEKTPOBaKyyMHbIE IPHOOPHI.
[IpoxoxaeHue 31eKTPUUECKOr0 TOKA Yepe3 MOIYIPOBOIHUKH.
[TomynpoBOIHUKOBBIE: U0, TPAH3UCTOP, POTOIITEMEHT; BHITTPSIMUTEIN
BemecTBa no THIy IpoBOAMMOCTH 3JIEKTPUUECKOTO TOKA

[TonynpOBOIHMKY € aKLIENITOPHOM IIPUMECHIO, MOJIYIIPOBOAHUKH C JOHOPHOM IIPUMECHIO

p-n-niepexon
BosibramnepHast xapakTepUCTHKA BAKYyMHOT'O JUO0Ja
HoHHas npoBOAMMOCTb
DNeKTpOHHO-Iy4eBas TpyOka
Pa3nea 3. DiekTpoanHamuka
Tema 3.4. MarauTHoOe noJsie
MaruwntHble sBaeHns. EcTrecTBeHHBIC U HNCKYCCTBCHHBIC MAarHuThlI.
HpHpOI[a MAar"HuTHOTO IT10JIA IIOCTOSAHHBIX MarHuTOB.

MarsuTHOE o€ ¥ MarHUTHas HHAYKIUA. Enununa HU3MCPCHUA MarHuTHOM WHAYKIHUHU.

M3MepeHne MarHUTHOM WHIYKIIMH TOJISl C TOMOIIBI0 MAaTHUTHON CTPEITKH.
MarHuTHBIE MOJIS SEKTPUIECKUX TOKOB: MPSMOT0, KPYTrOBOTO.
MarauTHOE IoJIe IPSIMOJIUHEHHOTO ITPOBOHHKA.

Hanpsok€HHOCTh MATHUTHOTO TTOJISL.

MarauTHOE o€ IBUKYITUXCS 3apsIO0B.

MaruuTtHoe mojie 3eMIIH.

. Cuibl, IEUCTBYIONINE B MATHUTHOM I10JI€ HAa MPOBOJHUKHU C TOKOM.

. JlericTBue MarHUTHOTO TOJISI HA NIPSMOJIMHEWHBIN IPOBOJIHUK C TOKOM.

. [IpaBuno neBoii pyku.

. JlelicTBuE MarHUTHOTO IOJIS1 HA BUTOK ITPOBOJAHUKA C TOKOM MJIM KAaTYIIKY C TOKOM.
. Cuna Jlopenua.

. MarauTHas NpOHULIAEMOCTH XKeJe3a.

. MaruuTHas NpOHUIIAEMOCTh Pa3JIMYHbIX BEIIECTB: apaMarHeTHKH, TUAMarHETUKH,

(beppoMarHeTHKy.

. MounekyisipHasl TeOpHsi MarHeTU3Ma

Pazjen 3. DaekTpoauHaMunka

Tema 3.5. DjileKTpOMarHuTHOE MOJIe
DJIEKTPOMarHuTHasi MHIAYKIUS U YCIOBUS BOSHUKHOBEHUS! MHAYKIIMOHHOTO TOKA.
Hanpasnenne naaykumonHnoro toka. IIpasuio Jlenna.
OCHOBHOM 3aKOH 3JIEKTPOMarHUTHOW MHIYKIUU.
DJIEKTPOABMKYIIAS CUJIA MHIYKIIUH.
DJIeKTpOMarHuTHas MHAYKIHs U cuia Jlopenia.
NHnykimoHHbIe TOKH B IPOBOAHUKAX. Toku Dyko.
IlepemeHHBIH TOK.
[TocTostHHAs U IEpeMeHHast JIEKTPOABUKYILAS CUJIA.
CamouHayK1Hs.

. IHlyKTUBHOCTb KaTyIIKH.
. IIpoxoskaeHrne IepeMeHHOro ToKa Yyepe3 KOHIEHCATOP M KaTyIIKy ¢ OOIbIION

WHAYKTUBHOCTBIO.
3akon Oma 1151 IEPEMEHHOTO TOKA.

MomHOCTh epeMeHHOro ToKa. TpaHnchopMaTopsl.

DneKTpUYecKre MalluHbI: TeHEPaTOPbl, IBUTATENH, JIEKTPOMATrHUTHI.
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['enepaTopbl IEPEMEHHOTO TOKA.
BrinpsiMiieHne IepeMeHHOro TOKA.
I'enepaTopsl IOCTOSIHHOTO TOKA.
Paznen 4. KosieOanus U BOJIHBI
Tema 4.1. Mexanuveckne K0JieOaHUs U BOJHbI
Mexanuueckue KoueGaHusl.
[lepuoanueckue TBUKECHHUS.
KonebaTenbHble cCUCTEMBI.
CBo0OogHbBIE KOJIEOaHWS.
BrinyxeHabie koneOaHus.
["apmonmnueckoe kKoiebanue.
®dopmyna nepuoja KoeOaHu MaTEeMaTHUYECKOTO MasiTHUKA.
Omnpenenenne cOOCTBEHHOW YacTOThI, (hOpMyIIa.
VYupyrue konebanus. @opmysa koneOaHU MPYKUHHOTO MAATHUKA.

. Kpyrunbhsie konebanus.
. Pezonanc.

. 3aTyxaHue.

. 3ByKOBBIC KOJICOAHUS.

. [ITy™mBI.

Paznen 4. KosieOanus 4 BOJIHBI
Tema 4.2. DjleKTPOMATHUTHBIE KOJIEOAHUS U BOJIHBI
DnekTpuueckue KoiaeOaHusl.
MeTo/1p1 HaOIFOIEHUS DIIEKTPUIECKUX KOoTeOaHui.
KonebaTenbHbIi KOHTYP.
®opmyna Tomcona.
DIIEKTPUUYECKUI pE30HAHC.
Hesaryxatomue konebaHusl.
ABTOKOJIE0ATEIHHBIE CUCTEMBI.
['eHepaTopsl ANMEKTPUIECKUX KOTeOaHUH.
VYuenue o koyie0aHUAX.

. SHCPFI/IH K0JIe0aTeIILHOTO KOHTYpa.

Pa3nen 4. Kojie0anusi 1 BOJITHBI

Tema 5.1. 'eomeTpuyeckasi onTuKa
['eomerpuueckas ontuka, [IpsmonanHeliHOe paclipoCTpaHEHHUE CBETA.
3aKOH OTpa)KE€HHUSI CBETA.
3akoH mpenomiieHus cBeTa (3akoH CHeLInyca).
IToka3zaTenb NpeaoOMIIEHHS CPEBI.
Urto Takoe JeHCTBUTEITLHOE 1 MHUMOE U300payKEeHHUS.
Yemy paBHa onThuecKas cuiia chepruaeckoi mpeIoMIISIoNIel TOBEPXHOCTH.
Yemy paBHa oNTHYECKasA CUJIA TUIOCKOM MPETOMIISIONIEH TOBEPXHOCTH.
JlaTb onpeneneHre TOHKOM JUH3bL. Buasl IMH3.
I'maBHBIE TJIOCKOCTH TOHKOM JIMH3EI.

. OnTuueckast cuja JMH3bI.

. YBenuueHue onTu4Yeckoro nmpudopa.

. Hapucyiite cxemy Teneckona pedpakropa.
. Hapucyiite cxemy Mukpockona
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Pa3nen 5. Onruka
Tema 5.2. BotHoBasi onTuka
Uro Takoe gucnepcus, yciaoBHsl €€ BOSHUKHOBEHUS?
Uro takoe unTepdepeHus, ycaoBus e€ BOSHUKHOBEHHS?
Crioco6b1 nosryueHust UHTep(HEePEHIIMOHHBIX KapTHH?
Cxema unrepgpepomerpa MalikeabCOHA U YKAKUTE JIy4d, KOTOpble HHTepHEepUPYIOT.
Ha yem ocHOBaHa ujies MPOCBETIISIIOIUX U OTPAXKAKOIIUX TOKPBITHI?
Cxema nomnyyeHus: JByXJy4€BOU roJIorpaMMBbl
Kak nporcxoauTt BocCTaHOBJICHHUE N300pakeHHUsI 10 rojiorpamme?
Uro npencrassietr coboit uaTephepomerp Padbpu-Ilepo?
JaiiTe onpenenenre pa3penarolieid CiocCOOHOCTH CIIEKTpaIbHOTo pudopa?

. Jlaiite onpeneneHue TUCIIEPCHOHHON 00JIACTH CIIEKTPAIBHOTO TIprbopa?
. Uto Takoe audpaxmus, ycaoBus €€ BOSHUKHOBEHUS?

. Chopmynupyiite npunnun [ toiirenca-Openens

. Chopmynupyiite OCHOBHBIE MON0XKEHUS Teopun qudpaxiun Openens

. Chopmynupyiite ocHOBHBIE MOJ0XKeHUS Teopun Tudpakuuu Kupxroda.
. YcioBue nudpakuuu Ha meau?

. YcioBue nudpaknuu QU pakuoHHON penreTke?

. Uemy paBHa pa3peniaroas cuia JuppakiuOHHON peleTKu?

. Uemy paBHa yriioBas Aucrnepcus AMPppakiiMOHHON peleTKn?

. Urto Takoe nosspusaius, ycioBus €€ BOSHUKHOBEHUS?

Pa3nea S. Onrtuka
Tema 5.3. CnennajbHasi TeOpHs OTHOCHTEJIBLHOCTH

ITocTOSIHCTBO CKOPOCTH CBETA.
3aMeUIeHHE BPEMEHH.
[TpeoOpa3zoBanus Jlopenua.
OnHOBpEeMEHHOCTh
PenstuBUCTCKOE CIIOKEHNUE CKOPOCTE.
Omnpenenenue peasiTUBUCTCKOTO UMITYJIbCA.
OKBUBaJIEHTHOCTh MACChl U SHEPTUU.
[TocTynatsl 00111e# TEOPUH OTHOCUTEIBHOCTH.

Pa3nea 6. KantoBas puszuka

Tema 6.1. KBanToBasi onTuka
SIBneHue BHEUIHETO U BHYTpeHHero (GoTorddexTa.
Chopmynupyiite aBa 3akoHa Gororddexra.
CBeTOBOI KBAaHT, YHEPTHs KBAHTA.
JlaTtb onpenenenne «kpacHoi rpaHuib Gorodddexra.
®usnueckuil cMbIca NOCTOAHHON [1manka.
MoxeT 11 (pOTOH CyIIEeCTBOBATH B COCTOSTHUM TOKOS.
CooTHOIIEHUSI MEKIY MacCOi U PHEPruei, CKOPOCTHIO U UMITYJILCOM (POTOHA.
CBeToBOE J1aBJI€HUE C MTO3UIMH KBaHTOBON Teopuu cera. OmnbiThl JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.

. CyTI) KBAaHTOBOM TCOPHU U3TTYUYCHUS U IMOITIOMICHUS CBETAa aTOMaMH BCUICCTBA.

Pa3znes 6. KBanToBas pusuka
Tema 6.2. du3zuka aToMa 1 AaTOMHOIO AAPa
[IpencraBnenne 06 atomax. CtpoeHue atoma. Pazmepsl 1 Macca aTOMOB.



BBIHYXIEHHOE U3JIy4eHHUE CBETA.
KBaHTOBBIE reHEPATOPBI.
Mogenps atomMa Bogopoaa.
MHOro31€KTpOHHBIE aTOMBI.
ITpoucxoxaeHne ONTUYECKUX U PEHTTEHOBCKUX CIIEKTPOB aTOMOB.
DJIeMEHTapHbIN AIEKTPUUECKUN 3apsi/l.
Enunuiie! 3apsiia, Macchl ¥ SHEPTUU B aTOMHOM (pU3UKe.
H3mepeHne Macchl 3apssKeHHBIX YacTull. Macce-ciektporpad.
. Oco0eHHOCTH ABMKEHUS YACTHUIL ITPH OOJIBIINX CKOPOCTSIX.
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. Maccel aToMOB, U30TONBL. Pa3ienenne u30Tomnos.
14. S nepnast moznenp aToMa.
15. DHepreTuyeckue ypoBHH aTOMOB.
16. Ilepuoauueckas cucrema 31eMeHTOB MeHieneena.
17. PagnoakTuBHOCTb. OTKPBITHE PAJMOAKTUBHOCTH. Anb(da, 6eTa 1 raMMa U3J1yuyeHHe.
18. IIpupoaa paimoakTUBHOIO U3y4eHUs. Paln0aKTUBHBIE JJIEMEHTHI.
19. Crioco6s1 perucTparuu 3apspbkeHHbIX yacTull. Kamepa Buibcona.
20. PagroakTHBHBIN pacmajg v paJli0oaKTUBHBIC TIPEBPAILICHHS.
21. ATOMHBIE siipa U siZiepHAast SHEPTHSL.
22. SInepHble peakuy U MPeBpaIIeHUE SJIEMEHTOB.
23. CoiicTBa HEHTPOHOB. SliepHbIe peakuu Mo/ IeHcTBUEM HEUTPOHOB.
24. VckyccTBEeHHas paIlOaKTUBHOCTb.
25. AHHUTWISIIKS ¥ 00pa3oBaHue Tap.
26. CTpoeHue aTOMHOTO s/pa.
27. SlnepHas >Heprusl.
28. VICTOYHHK dHEpPTrUH 3BE3].
29. Jlenenue ypana. llernHas smepHas peaxiusi.
30. [IpumeHeHre He3aTYXAIOMIEeH EMTHOH SIePHOI peaKIiy AeTICHHUS.
31. SInepHble peakuuy CHHTE3a M UX TPUMEHEHHE.
Pa3nea 7. Crpoenue Beesiennoi
Tema 7.1. CTpoeHHne COTHEYHOH CHCTEMBI
Counnre.
dusnuecKue NpoLecchl, MPOUCXOAAIINe BHYTPH U Ha moBepxHocTH ConHia. ATMocdepa

A -

Connna

Conneynas kopoHna. CoHEYHBIC TIATHA.

Pu3nYecKue XapakTepUCTUKU 3EMIIH.

CmeHa BpemeH roja. JJH1 paBHOAEHCTBUM U COJHIIECTOSTHHUI
Cucrema 3emns-JIlyna

Pu3nyecKne XapaKTEPUCTUKHU IIJIaHET 36MHOM TPYIIIIbI
PuU3nYECKUE XapaKTEPUCTUKH MIJIaHET-TUTAHTOB.
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. 3axonsl Kemepa.

10. Onpenenenue pacCcTOSHUM 10 HEOSCHBIX TeIT (3BE3/IbI, IJIAHETHI ), UX Pa3MEPOB.
11. Oxnunrtuka, BuguMoe rognunoe asrkenne CoJHIIA.

Pasznea 7. Ctpoenue Beenennoi

Tema 7.2. DBoaronusa BeereHHnoi



OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KOCMOJIOTHH.

Mogens ropsiueii BeenneHHOM.

KputHnueckas niaoTHOCTb U cLeHapuu 3BoJironnu 1o dpuamany.
IInoTHOCTH MaTepuu BO BeeneHHOM U CKpbITas Macca.
CueHapuil nepBbIX TPEX MUHYT 3BOJIIOLUHU BeenenHoi.
Cuenapuii HHQIISIITIH.

No ok wdE

3arajika TEeMHOW MaTEpHUU.

Kpurepun oneHuBaHus yCTHOIO onpoca:

OneHka «OTJMYHO» BBICTABIISICTCS CTYACHTY 3a TJyOOKOe M TIOJHOE OBJIAJICHUE
COJepKAHUEM YYeOHOro MaTepuajla, B KOTOPOM CTYAEHT JIETKO OpPUEHTHUPYEeTCs, BIafieHHUe
NOHATUMHBIM aIlllapaToOM, 3a YMEHHE NPHUMEHATHh TEOPETUYECKHE 3HAHMS IIpU PELICHUU
IPAKTHYECKUX 3anad. OTiu4Has OTMETKAa IPEAINONaraeT IrpaMOTHOE, JIOTMYHOE H3JI0KEHUE
YCTHOT'O OTBETA.

O1eHKa «XOpPOI0» BBICTABISIETCS CTYAEHTY, €CIU CTYIEHT IIOJIHO OCBOWJ Y4eOHBIi
MaTepual, BJIAJEeT NOHATUMHBIM ammnaparoM, OPUEHTHUPYETCS B HU3YYEHHOM MarTepuale,
IPaMOTHO H3JlaraeT YCTHBI OTBET, HO cojaep)kaHue U (opMa OTBETa UMEIOT HEKOTOpbIE
HETOYHOCTHU.

O1eHKa «yA0BJIEeTBOPUTEIbHO» BBICTABISIETCS CTYAEHTY, €CIM CTYJIEHT OOHapyKHUBaeT
3HaHME U [MOHMMAaHHE OCHOBHBIX MOJIOKEHHM y4eOHOro mMaTepuana, HO M3J1aracT ero HeroJHo,
HEIOCJIEI0BATEIbHO, TOIIYCKAET HETOYHOCTH.

OneHka «Hey/AOBJIETBOPUTEJIBbHO» BBICTABIISIETCSI CTYIEHTY, €CIU CTYIEHT HMEET
pa3po3HEHHble, OecCHCTEMHbIE 3HAHUS, HE YMEET BBLACHATh IJIABHOE M BTOPOCTENEHHOE,
JIOTIYCKaeT TMpU OTBETe TIpyOble OLIMOKH, 3a IOJIHOE HE3HAHWE M HENOHMMaHHE Y4eOHOTro
Marepuana.

2.2. [lepeyeHb NPAKTHYECKUX 3aTaHUI

Pa3zpnen 1. Mexanuka

Tema 1.1. Kunematuka

IIpakTuyeckoe 3ansiTue Ne 1

Hesan 3anaTusa: M3yuyuTh 3aKOHBI KHHEMATUKU U 3aKPENUTh 3HAHUS HA MPAKTUYECKOM
pELLICHUH 3a/1a4 110 TEME.

3anaqa

VpaBHEHHEe JBMKEHMS MATEPHATLHON TOYKH BIOTb OCH X mMeeT BUA X=A+Bt+Ct? rne
A=2m, B=1 m/c, C=-0,5 m/c*. HaiiTi KOOpAMHATY X, CKOPOCTb ¥ U YCKOPEHHE @ TOYKU B MOMEHT
BpeMeHu {=2C.

3amaqa

[lo 3amanHpiM Tpadukam (puc.) HANTH HavadbHbIE KOOPAMHATHI TEN M MPOEKIHU
CKOpPOCTH HX JABIKeHus. HamucaTe ypaBHeHUs nBWXeHUs Ten X = X(t). M3 rpapukoB u
ypaBHEHUU HAWUTH BpeMs U MECTO BCTPEUH TeJl, IBUKEHUSI KOTOPBIX OMUCHIBAaIOTCS rpaduxamu 11
u IIL
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3amaua

JIBa moe3na IBHOKYTCSI HAaBCTpEUy JAPYT JIPYry €O CKOpocTsaMH 32 Km/4 U 54 Km/4.
[Taccaxxup, HaXOALIMNCS B IEPBOM I10€3/I€, 3aMEUYAET, YTO BTOPOH MOE3/1 MPOXOJIUT MUMO HETO
B TeueHue 14 c. KakoBa nanuna BToporo mnoesnaa?

3anava

Pr16osi0B, nBUTasich HA JIOAKE MPOTUB TEUEHUS PEKH, YPOHWI yaouky. Yepe3 1 muH oH
3aMeTWJI MOTEPI0 U Cpa3y Ke MOBEpHYI oOpaTHO. Uepe3 Kakoi MPOMEXYTOK BPEMEHHU IOCTe
MOTEPU OH JIOTOHHUT YA04YKYy? CKOPOCTh TE€UEHHUS PEKU U CKOPOCTh JIOJKH OTHOCHUTEIHHO BOIbI
NOCTOSIHHBL. Ha KakoM paccTOsSSHUM OT MecTa MOTEpPH OH JOTOHUT YIOYKY, €CIU CKOPOCTb
TEUYEHUS BOJbI paBHA 2 M/C?

3anaua

Yacrorta oOpamenus Bo3aymHOro BuHTAa camonera 1500 o6/muH. CKOIBKO 000pOTOB
nenaet BUHT Ha myTH 90 kM nipu ckopoctH moera 180 km/a?

Paznen 1. Mexanuka

Tema 1.2. lunamuka

IIpakTnyeckoe 3ansaTne Ne 2

Hean 3ansTus: M3yunTh 3aKOHBI JUHAMHUKUA M 3aKPENUTh 3HAHUS HA MPAKTUYECKOM
pELIeHUH 3324 110 TEME.

3anaua

[Tpu BeICTpENe W3 MPYKUHHOTO MHCTOJIETa BEPTHKAIBLHO BBEpX myist maccoid m=20 r
HOJHSIAch Ha BbicoTy h=5 M. OnpenenuTh KecTKOCTh K Mpy>KUHBI MUCTOJIETa, €CIM OHA ObLia
cxara Ha S=10 cm. Maccoil npyXH1HbI IpeHeOpeb.

3anaua

[ITap maccoil mi, IBUKYILUMICS TOPU3OHTAIIBHO C HEKOTOPOU CKOPOCTBIO V1, CTOJIKHYIICS
C HEMOJBM)XHBIM IIAPOM Maccol mp. Yaap - HpsMOH, HEHTpaJlbHBIA, aOCONIOTHO YIPYTHil.
Kaxkyro nomto Ex cBO€il KHHETUYECKOUW SHEPTUM MEPBBIN 1Iap rnepenan BTOpoMy?

3amaqa

[Inatdpopma B BuAE cCrulomHOTO aucka pammycom R=1,5 m m maccor mi=180 «kr
BpalllaeTcsi MO0 HMHEPLUUU BOKPYTI BEpPTHKalIbHOM ocu ¢ yactoro N=10 o6/muH. B uentpe
maThOpPMBI CTOUT YeIoBeK Maccord Mp=60 kr. Kakyro muHElHHYI0 CKOPOCTh OTHOCHUTEIHHO TT0JIa
NoMeIIeHus Oy/1eT UMEeTh YeJIOBEK, €CIIM OH NepeiaeT Ha kpail miaatdopmer?

3anaua

Teno OpouieHo BepTHKaIbHO BBEpX co ckopocTbio 30 m/C. Ha kakoil BbICOTE M uyepes
KaKoe BpeMsi CKOPOCTb Tela (110 MoayIo) OyzeT B 3 paza MeHblIle, YeM B Hayase mojabeMa?

3amaua

Haittu BbICOTY mOabeMa M NATbHOCTH MOJIETA CUTHAJIBHOM PAKETHI, BBINYIIIEHHON CO



ckopocTtbhio 40 M/c oz yriiom 60° K TOpU30HTY.

3anaqa

Bo ckonbko pa3 oTiiMuaeTcs CKOPOCTh MCKYCCTBEHHOI'O CITYTHHKA, JBIXKYIIETOCS Ha
BbicoTe 21 600 KM OT MOBEPXHOCTH 3€MJIHM, OT CKOPOCTH CIIYTHHKA, ABUXKYILETOCS Ha BBICOTE
600 kM Hax noBepxHOCThIO? Paguyc 3emiau npuHATh paBHbIM 6400 KM.

3amava

Kakyro cuity Hago NpuiiokuTh Ui MOJbeMa BaroHeTku Maccod 600 Kr mo scrakajie ¢
yriiom HakJioHa 20°, eciu Ko GUIIMEHT CONTPOTUBIICHHS NBHKeHHIO paBeH 0,057

3amava

C KaKuM YCKOPEHUEM @ CKOJIBL3UT OPYCOK 10 HAKIIOHHOW IJIOCKOCTH C YTJIOM HaKIJIOHA o=
30° mpu ko3 punmente Tpenus u= 0,2?

3anava

C kakoil MakCMMAaJbHOM CKOPOCTBIO MOXXET €XaTh MOTOIIUKIIMCT MO TOPU3OHTAIBHOMN
IUIOCKOCTH, OMUCKIBas ayry paauycom 100 M, eciau kodpdUIUeHT TpeHus: pe3uHsl o nousy 0,4?
Ha xako#t yros oT BepTUKaJIbHOTO TIOJIOKEHUSI OH MIPH STOM OTKJIOHSAETCS?

3anaua

Bpycok maccoii 400 r mox neiictBuem rpysa maccoit 100 r (puc.) IpoXOIUT U3 COCTOSHUS
nokost myTh 80 cMm 3a 2 ¢. Halitn ko3 dunment tpenus.

RIS

3amaua

Moryt au cunsl 10 u 14 H, npunoxxeHHsle K OHON TOYKE, JaTh PaBHOACHCTBYIOIIYIO,
paBHylo 2, 4, 10, 24, 30 H?

3amaua

Hutb, Ha KOTOpO#1 BUCUT Ipy3 Maccoi 1,6 Kr, OTBOAUTCS B HOBOE MOJIOKEHUE CHIION 12
H, neiictByroieil B TOpU30HTAIBHOM MOJ0KEHUU. HaliTh CUily HAaTSKEHUSI HUTH.

3amaua

[Ipu kakoM MUHHMaIBHOM KO3 (GUIIMEHTE TPEHUSI CAHKU HE OYIYT CKAaThIBATHCSI C TOPHI,
€CJI YTOJl HaKJIOHa ropsl paBeH 30°7

3amaua

Ha «kpoumreiine Bucutr r1py3 Maccoil 100 kr, yrom Mexay HAKIOHHBIM |
TOPU3OHTAIIBHBIM CTEepKHAMU paBeH 300. Onpenenute cuily, pacTATHBAOIIYI0 TOPU30HTATbHBIN
CTEPKEHb, U CUILY, CAKUMAIOLYIO HAKJIOHHBIN CTEPKEHbD.



30°
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3amava

JlBa opHoponHbix mapa maccamu 10 xr m 12 xr ¢ paguycamu 4 cM u 6 cMm
COOTBETCTBEHHO COEJIMHEHBI MOCPEACTBOM CTEpkHS Maccod 2 kr u anmuHoil 10 cm. LleHTpsl
IapOB JIEKAT Ha MPOJOJDKEHUM OCU CTepkHs. Halinure mojokeHue LeHTpa TSAKECTH 3TOU
CUCTEMBI.

Pa3zpgen 1. Mexanuka

Tema 1.3. 3aKoHBI COXpaHEHUS] B MEXaHUKE.

IpakTuyeckoe 3ansitue Ne 3

]_Ie.]'ll/l 3aHATHUA:. I/I3y‘-II/ITB 3aKOHbI COXPAaHCHUA B MCXAHUKC M 3aKpPCHIUTL 3HAHWA Ha
MPaAKTUYECKOM PEIICHUH 3a]1a4 110 TEME.

3anava

Baron maccoii 20T, nBmwkymuiics co ckopoctbio 0,3m/c, Harousier BaroH maccoit 30T,
JIBUXKYIIHUIiCS co ckopocThio 0,2Mm/c. KakoBa ckOpocTh BaroHOB IMOCIE B3aWUMOJACHCTBUS, €CIU
yZiap Heynpyruu?

3agaua

Kakyro paGoTy Hajgo COBEpIIUTH, YTOOBI JISKAIIUNA Ha 3€MJIE€ OJHOPOJHBIN CTEPKEHB
JIHOM 2 M 1 Maccoit 100 KT mocTaBUTh BEPTUKATHHO?

3anava

C Kkakoii Ha4aJIbHOW CKOPOCTBIO Vo HAJ0 OPOCHTh BEPTUKAIHLHO BHHU3 MsY C BBICOTHI N,
YTOOBI OH MOCJIE y/Aapa O 3eMIT0 MOANPHITHYI OTHOCUTENFHO HAYaJIbHOTO YPOBHS Ha BHICOTY: a)
h=10 m; 6) h. Cuutars yaap abCOTIOTHO YIPYTHM.

3anaua

MasaTHHK Maccoil M OTKJIOHEH Ha yroia a OT BepTukainu. KakoBa cuia HATSHKEHHS HUTH
MIPU MPOXOKIEHUN MAITHUKOM IOJI0KEHUSI pABHOBECHSI?

3anaya

CamoneT maccoii 2 T IBIKETCS B TOPU30OHTAIILHOM HAINPaBJICHUH CO CKOPOCThIO 50 m/c.
Haxonsce Ha BbicoTe 420 M, OH MEPEXOIUT HA CHUKEHHUE MPHU BBHIKIIOUYEHHOM JIBUTATElE U
JIOCTUTAeT JOPOKKK a’poapomMa co ckopocteio 30 wm/c. Ompenenuts palbOTy CHIIBI
CONPOTHUBIICHHUS BO3AyXa BO BPEMsI IUIAHUPYIOLIETO MOJIETa.

3anaua

Haiitu KIIJI nHakioHHOM TUIOCKOCTH JuMHON 1 M u BbIcoTO# 0,6 M, ecnu K03 PuIreHT
TPEHMsI IIPU IBUKEHUU 110 Hel Tena paseH 0,1.

3amaua

C Kkakoil CKOpPOCThIO MOHMKAETCSl YPOBEHb BOJABI B 0ake, IJIOLIA[b CEYEHHS] KOTOPOTO
M2, eciti CKOpPOCTh TeUeHHMs BOIBI B OTBOAsAMIEH TpyOe TeueHneMm 20 cm? pasHa 2 m/c? Kakos



pacxoj Boabl B bake?

3anauda

CKopocTh TeueHus BOJbI B IHUPOKOH yactu TpyOs! 10 cm/c. KakoBa cKOpOCTh ee TeueHHs
B Y3KOH 4acTH, TMuaMeTp KOTOPOH B 4 pa3a MeHbIIE JUaMeTpa MHUPOKOH yacTu?

3anaua

Eciy noakIOUnTh LITAHT K BBIXOJHOMY OTBEPCTHIO IIBLUIECOCA M IIOMECTUTH B CTPYIO
MSTYMK /711 HACTOJILHOTO TeHHHCA (PUC.), TO OH OyJeT MapuTh B CTPye U MpPU JBUKEHUU LIJIAaHTa
Oyzer cienoBaTh 3a HUM. OOBSICHUTD SIBJIICHUE.

3agaua
B BomompoBoaHO# Tpybe 0Opa3oBaloch OTBEPCTHE CedeHHEM 4 MM2, U3 KOTOPOTO ObeT
BEPTUKAJIBHO BBEPX CTPYS BOJBI, MOAHUMASCH HA BBICOTY 80 cM. KakoBa yTeuka BOAbI 3a CyTKH?

Pa3nea 2. Monekyasipaas puszuka

Tema 2.1 MosekyaIsipHO-KMHETHYECKAS TEOPHUSI

IIpakTnyeckoe 3ansaTue Ne 4

Henn 3anmsitusi: M3yunTe ra3oBble 3aKOHBI M 3aKpENUTh 3HAHMUS Ha IMPAKTUYECKOM
pEILIEHNN 3a7a4 110 TEME.

3anava

[Ipu cxatuum rasza ero o0beM yMeHbUIWICA ¢ 8 10 5 JI, a JaBJlI€HHUE MOBBICHIOCH Ha 60
klla. Haiitn nmepBOoHayanbHOE JaBIICHUE.

3anaua

Ty3bIpek BO3/IyXa BCIUIBIBAET CO JHA BojoeMa. Ha riyOune 6 M oH umen o6bem 10 M2,
Haiitu 00beM my3bIpbKa y TOBEPXHOCTH BOJIBI.

3anaua

3aKkphITHIl IWIMHAPUYECKUH COCyl BBICOTOW h pa3meneH Ha JBe paBHBIE YacTH
HEBECOMBIM TIOPIITHEM, CKOJB3SIIUM 0e3 TpeHus. [Ipu 3acTOMOpeHHOM MOpIIHE 00€ TTOJTOBHUHBI
3aIlOJTHEHBI Ta30M, TPUYEM B OJHOW W3 HHUX JaBlieHHEe B N pa3 Ooiblie, yeM B npyroil. Ha
CKOJIBKO TIePEIBUHETCS MOPIIEHB, €CIIA CHATH CTOIOp?

3anaya

Kakoit 06vem 3aiimer ra3 npu temmneparype 77 °C, ecnu npu temmneparype 27 °C ero
00BbeM ObLT HIECTh JIUTPOB?

3amaua

ITpu xakoif Temneparype HaXOAMJICS r'a3 B 3aKPBITOM COCYJIE, €CIIM OpU HAarpEeBaHHH €TO0
Ha 140 °C gaBnenue Bo3pocio B 1,5 paza?

3amaua

Ha pucynke mpexncraBieH 3aMkHyThIH 1uki. Ydactok CD cooTBercTByeT m3orepme.
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3amaua
C ra3oM HEKOTOpOW MAaccChl OBUT MPOU3BEACH 3aMKHYTBIA MPOIECC, N300PAKEHHBIA Ha
pucynke. OOBSICHUTD, KaKk H3MEHATCSI 00BheM ra3a npu nepexonax 1-2, 2-3, 3-4, 4-1.

p

Sy

Pasnea 2. MoaekynspHas pusuka

Tema 2.2 Hauaja TepMOAUHAMUKHA

IIpakTnyeckoe 3ansaTue Ne 5

Henn 3ansitusi: M3yunth 3aKOHBI Hayal TEPMOAMHAMUKH M 3aKpENUTh 3HAHUS Ha
MPAKTUYECKOM PELICHUH 3a/1a4 110 TEME.

3anaua

Hackonbko u3MeHsieTcss BHYTpeHHsi sHeprusi renust maccoil 200 r mpu yBeaMUeHUU
Temmneparypsl Ha 20°C?

3anaqa

Kak u3mensiercss BHyTpEeHHS SHEPrHsl OJJHOATOMHOIO ra3a npu n300apHOM HarpeBaHuu?
IIPY U30XOPHOM OXJIAXKJIEHUU? IPU U30TEPMUUYECKOM CKATUU?

3anaqa

Kakyro paboty 4 coBepiiaer ra3, KOJIWYECTBO BELIECTBA KOTOPOro V, MpU HU300apHOM
MIOBBIIIEHUH TeMIepaTypbl Ha 477

3amaqa

B nByXx umumaumHApax MoOJ MNOABHMKHBIM IOPIIHEM HAaXOASTCS BOJOPOJA U KHCIOPOJ.
CpaBHMTB pabOThI, KOTOPbIE COBEPIIAIOT ITH ra3bl MPU N300apHOM HArpeBaHUM, €CIIM UX MAacChl,
a Tak)Ke HayaJIbHbIE M KOHEUHBIE TEMIIEPATYPhl PABHBI.

3anaqa

O6wvem kuciopoma maccoit 160 r, Temmeparypa koroporo 27 °C, mpu n300apHOM
HarpeBaHuu yBenuduics BaBoe. Haiitu paboTy rasa npu paciimpeHuu, KOJIUYECTBO TEMJIOTHI,
KOTOpPOE MOIIJIO Ha HarpeBaHKUE KUCIIOPO/1a, U3MEHEHUE BHYTPEHHEH SHEPIUU.



3amaua

B kanopumerp ¢ Temnoemkoctbio 63 J[x/K 6110 HanmTo 250 T Macna npu 12 °C. Tlocne
OImycKaHus B Macjio MeaHoro tena maccoit S00 r mpu 100 °C ycranoBmiiack o0mias Temmeparypa
33 °C. KakoBa, 110 JaHHBIM OIIbITA, YACJIbHAs TEINIOEMKOCTh Maciia?

3anaqa

B uneanbHOl TEMI0BOM MalIiHe 3a CUET KaXI0T0 KUJIOJKOYIIS SHEPTUH, TOTy4aeMOi OT
HarpeBateins, coBepmiaercs padora 300 JDk. Onpenenute KIIJI mammubpl U Temmeparypy
HarpeBarelis, €CJiv Temieparypa xojoauibHuka 280 K.

3amava

Kakyto cpenHioro MOUIHOCTH pa3BUBAET JIBUTaTelb MOTOIMKIIA, €CIU IMPU CKOPOCTH
nerxeHus 108 km/4 pacxon 6ensuna cocrapiset 3,2 1 Ha 100 kv mytu, a KITJI nBurarens 25%7?

3anava

C xakoll HauMEHbIIEH CKOPOCTHbIO JOJDKHA JIETETh CBHUHLIOBAs IpPOOMHKA, YTOOBI MpU
yaape o IpenarcTBue oHa pacmiaBwiack? Cuntarh, 4ro 80% KHHETHMYECKOW SHEPIruu
MPEBPATUIIOCH BO BHYTPEHHIOIO YHEPTHIO IPOOUMHKH, a TeMIiepaTypa IpOoOUMHKU A0 yaapa Obuia
127 °C.

Pa3nea 2. Monekynsipaas pusuka
Tema 2.3 ArperaTHblie COCTOSIHUS BelllecTBa U (pa30BbIe Mepexo/bl
IIpakTnyeckoe 3ansaTue Ne 6

I_[e.lm 3aHATUA: HSy‘II/ITB arperaTHbi€ COCTOsAHHA BCHICCTBA, (baSOBHe nepexoabl H
3aKpPCIUTh 3HAHUA Ha TPAKTHYCCKOM PCHICHUH 3aJiayd 11O TEME.

3anaua

Kakoe koinMuecTBO TEIIOThl HE0OXO0AUMO COOOLIUTH IBYM KHUJIOIpaMMaM BOJIbl, B3SThIM
npu Temneparype 50 0C, 4ToObI MOTHOCTHIO 3TY BOAY MIPEBPATUTH B map?

3agaua

200 rpamMm BoAsiHOTO Tiapa, B3sitoro npu temneparype 100 0C, mepeBenu B BOy, B3SITYIO
npu temneparype 20 0C. Kakoe KOIM4YecTBO TEIUIOTBI IPH 3THUX IIpolieccaXx BoAa W Iap
nepegany oKpyxaromien cpene?

3agaua

B Bomy maccoit 400 r u temmneparypoir 10 °C Bmnyctunu 10 r BoasHoro mapa c
temneparypoit 100 °C. Onpenenute, Kakas TeMIepaTypa yCTAaHOBUTCS B COCY/IE.

3amaqa

Kycok npna maccoit 8 xr umeer temneparypy 0 °C. Ero HauMHarT IUIaBUTh, CXKHUTras
kepocuH. Uto Oyzer B cocyae, koraa croput 100 r kepocuHa?

3agaua

B cocyn ¢ Bogoit maccolt 2 kr u temnepatypoid 60 °C mosioxuIm Kyco4ek JibJia Maccou
50 r u remneparypoii 0 °C. Kakas remnepatypa ycranosurcs B cocyne? (Otser: t =56 °C.)

3amaqa

Kakoe xo/im4ecTBO TEMIOTHI BBIAEIAETCS IPU KOHAECHCALMU BOJASHOIO Iapa Maccoi 5 Kr
npu temrneparype 100 °C u oxnaxaenuun odpaszoasiieiics Boasl 10 30 °C? (Oteer: Q= 1,3 »
107 [Ix.)

3amaqa

Omnpenenure KIIJ[ aBuratens TpakTopa, KOTOPOMY Ul BbIosHEHUs paboTsl 1,89 « 107
JIx motpeboBayiock 1,5 Kr ToruMBa C yASIbHOU TeroToi cropanus 4,2 « 106 JIx.



Pa3znea 3. JiekTpoauHaMuUKa

Tema 3.1 DiiekTpHYecKOe noJie

IIpakTuyeckoe 3ansaTue Ne 7

Henn 3ansaTusa: M3yuyuTh 3aKOHBI IEKTPUYECKOIO TOJS W 3aKPENMUTh 3HAHUS Ha
IIPAKTUYECKOM PELICHUH 3a/1a4 110 TEME.

3amava

JIBa TodeuHbIx 3ekTpudeckux 3apsana Qi=1uKn u Q2=-2uKn Haxonarcs B BO3Ayxe Ha
paccrosiuuu d=10 cm apyr ot apyra. Onpenenuth HanpsxEHHOCT, E U moTeHuuan ¢ mois,
CO3/1aBa€MOI0 3TUMH 3apsAJlaMU B TOUke A, ynan€HHou oT 3apsga Q1 Ha paccTosiHue 11=9 cM u
ot 3apsaa Q2 Ha r2=7 cMm.

3amaua

Bo ckonpko pa3 Haio U3MEHUTH PACCTOSIHUE MEXKY 3apsaaMy IPH YBEIUYCHUU OJTHOTO
U3 HUX B 4 pa3a, 4TOOBI CHJIa B3aUMOJICHCTBHS OCTAIaCh PEKHE?

3anava

OpunakoBble mapuku Maccoil mo 0,2rmojBelieHbl HA HUTH TaK, Kak IOKa3aHO Ha
pucynke. Paccrosaue mexny mapukamu BC = 3 cM. HaliTu cuity HaTsbkeHHS HUTH Ha y9acTKax
AB u BC, ecnu mapukam cooOIIMIA OJJUHAKOBBIE 110 MOYJt0 3apsiasl o 10 uKi. Paccmorpers

CIIydau: a) 3apsiibl OJHOUMEHHBIE; ) 3apsi/ibl pa3HOMMEHHBIE.
z

A

9 B

@ C

3anava

JlBa 1mapuka, pacroyioKeHHble Ha paccTostHUM 10 cM Ipyr oT apyra, UMEIOT OJMHAKOBBIE
OTpHUIIATENIbHBIE 3apsiibl U B3auMOAeUCTBYIOT ¢ cwior 0,23 MH. Haift uyucio m30bITOYHBIX
AJIIEKTPOHOB HA KaXKJIOM IIapUKeE.

3anaua

C KakuM yCKOPEHHMEM JIBUKETCS AJIEKTPOH B AJIEKTPUUYECKOM I10JI€ HAMPSKEHHOCTHI0 10
kB/m?

3anaua

JlBa 3apsana, OAMH U3 KOTOPBIX [0 MOAYIMIO B 4 pa3a Oouiblile Ipyroro, pacloyioKeHbl Ha
paccTosiHuM I' Ipyr OT Apyra. B kakoi Touke mMpoCTpaHCTBa HANPSKEHHOCTH MOJISI paBHA HYJIIO,
€CJIM 3apsbl: a) OTHOMMEHHBIE; 6) pa3HOMMEHHBIE?

3anaya

3apsKeHHBIA  METANIMYECKUM  JIMCT  CBEpHYAM B IwmHap. Kak  wu3meHunach
MOBEPXHOCTHAA IJIOTHOCTH 3apsia?

3agaua

Haiitu HanpsKeHHOCTh MO 3apsHKEHHOM OECKOHEUHOM MIaCTUHBI, €CIIH TOBEPXHOCTHAS
IUIOTHOCTH 3apA/ia Ha Heil paBHa 354 HK/M?

3amaua

Mexny nByMs IJJaCTUHAMU, PACIIOJIOKEHHBIMA  TOPU30HTaJbHO B  BakyymMe Ha
pacctostHuu 4,8 MM JApyr OT JApyra, HaXOJIWTCA B PAaBHOBECHUM OTPHULATEIBHO 3apsKEHHas



Karesabka Macya Maccoi 10HTr. CKOJIBKO «M30BITOUHBIX)» 3IEKTPOHOB MMEET KallejbKa, eclii Ha
IUIACTUHBI TOAAaHO HanpsbkeHue 1 kB?

3anaqa

Emkocts ogHoro xonneHcaropa 200 n®d, a apyroro — 1 mMx®. CpaBHUTH 3apsijbl,
HAKOIUIEHHBbIE HA 3THUX KOHJEHCATOpax MpU MX MOJAKIIOYEHHM K II0JIF0CaM OJIHOTO M TOTO K€
UCTOYHUKA IOCTOSHHOT'O HANPsKEHUS.

3amava

Bo ckoibKO pa3 U3MEHHUTCS] EMKOCTh KOHJIEHCAaTopa MPH YMEHbIIEHUH paboueil niomaim
IUTACTHK B 2 pa3a ¥ YMEHbLIEHUN PACCTOSHUS MEXy HUMU B 3 pa3a?

3anaqa

[Ipu BBemeHUM B TMPOCTPAHCTBO MEXKAY IUIACTUHAMH BO3AYIIHOTO KOHJEHCATOpa
TBEPAOI0 JUAJIEKTPUKA HaIpsDKEHHE Ha KoHJeHcartope ymenbimioch ¢ 400B no 50B. Kakosa
JURJIEKTpUYECKasi IPOHUIIAEMOCTb TUAJIEKTpUKa?

3anaua

PaccrossHue Mexay IJIaCTHHAMHU  3apsDKEHHOIO IUIOCKOIO KOHJIEHCATOpa YMEHbBIIWIIN
B 2 pa3za. Bo ckosbKO pa3 M3MeHWIach SHEPrus U IUNIOTHOCTh 3Hepruu nons? PaccmoTpeTs nBa
cilyyasi: a) KOHJEHCATOp OTKJIIOYWJIM OT HCTOYHMKA HAmpspKeHUs; 6) KOHJEHCATOp OCTalcs
NPUCOCTMHEHHBIM K UCTOYHUKY ITOCTOSIHHOTO HAIPSKEHHUSL.

Paznen 3. DaekTpoaunaMmnka

Tema 3.2 IlocTOSAHHBII 3JIeKTPUYECKUH TOK

IIpakTnyeckoe 3ansaTue Ne 8

Hean 3ansiTusa. V3yunTh 3aKOHBI 3JEKTPUYECKOTO TOKA M 3aKPENUTh 3HAHUS Ha
NPaKTUYECKOM pEIeHUH 3a]1a4 10 TeMe.

3anaua

CKOJIbKO BPEMEHH JUIUIIOCh HUKEIIMPOBAHKE, €CIIM Ha U3/IEJINE OCETI CJION HUKENs Maccoil
1,8r mpu cure Toka 2A? DIEeKTPOXUMUYECKHi SKBUBANEHT HUKeNIs pased 3-10  kr/Ki.

3anava

IIpu cepebpenun wuzgenuil moiap30BaIuCh TOKOM SA B Teduenue 15 muH. Kakoe
KOJINYECTBO cepedpa M3pacxoF0BaHO 3a 3TO BpeMsi? DIEKTPOXUMHUYECKUI SKBUBAJIEHT cepedpa
pasen 1,12:10° xr/Ko.

3anaua

OJ1C nanementa 1,5B, a ero BHyTpeHHee comnpotusieHue 0,5 Om. ComnpoTuBieHue
BHeIIHeH nenu Takxke paBHo 0,5 Om. KakoBa cuna Toka B nenu?

3anaya

AKKyMyIATOp ¢ BHyTpeHHUM conpotusiieHneM 0,20M u O/IC 2B 3aMKHYT TPOBOJIOKOM.
Onpenenuts MiIoUIaAb MOMEPEUHOTO CEYEHHs MPOBOJIOKH, €CIIM CHJIa TOKa B IIEMU paBHa SA,
y/IeNbHOE CONPOTHBIEHNE MPoBosokH paBHo 0,1-10° Om M, a ee mHa paBHa Swm.

3anaua

KakoBa macca meau, BblaenuBiieics 3a 1 4 Ha KaToJie, €CIU CUJIa TOKa Yepe3 pacTBOP
MeJIHOTO Kyropoca pasHa 5000 A? DnexTpoxuMudeckuii sxBupanent meau 3,28-107 kr/ K.

3amaua

JBa mnpoBomHuka conpotuBieHueM SOmM u  70M COEIMHEHBI TApPALICIBHO U
MOJKJIFOYEHBI K MCTOYHUKY AJIEKTPUUECKOTO TOKa. B mepBoM BbIIEIMIOCH B BUle Temia 17,6
K/ sHeprun. Kakoe KOIMYECTBO TEIUIOTHI BBIAEIWIOCH BO BTOPOM IIPOBOJHHUKE 32 TO XK€



Bpemsi?

3anauda

CKOJIbKO BPEMEHH JUIUTCS HAarPEBAHUE B DJIEKTPUUECKOM HaiiHUKe MouiHocThI0 800BT 31
Bozb! 0T 180°C o temneparyps! kunenus? KI1/1 yaitnuka pasen 87%.

MOAKJIIOYEHBI K UICTOYHUKY JICKTPHYECKOTO TOKa. B mepBOM BBIIEIHIIOCH B BUJE TEIUIA
17,6 x/I>x sHepruu. Kakoe KOIMYECTBO TEIJIOTHI BBIICIUIOCH BO BTOPOM ITPOBOJHUKE 32 TO K€
Bpemsi?

3amava

CKOJIbKO BPEMEHH JUIUTCS HAarPEBAHUE B 3JIEKTPUUECKOM YaiiHUKe MOIIHOCThI0 800BT 31
Bozb! 0T 180°C o temneparyps! kunienus? KI1/1 yaiitnuka paseH 87%.

Pa3znen 3. DiekTpoanHamMuka

Tema 3.3 DulekTpruyeckuii TOK B pa3JIMYHBIX cpeaax

IIpakTuyeckoe 3ansaTue Ne 9

Hean 3ansitusi: M3yyuTh 3aKOHBI DJIEKTPUYECKOTO TOKAa B PA3IMYHBIX Cpelax u
3aKpeNUTh 3HAHUS HA MPAKTUYECKOM PELICHUHU 3ajiay 110 TeME.

3agaua

Korna uepes anexkrponut npoxoauia Tok 1,5 A, Ha KaToJe B TEUEHUE 5 MUH BbLIEIUIOCH
503 mr meramna. Kakoit aTo merann?

3anaua

IIpu anexrponuse pactBopa ZnSO4 BeAenseTcs 61,2 r nuHka. ONpenenuTs 3aTpayeHHYIO
SHEPTHUIO JIEKTPUUECKOT0 TOKA, €CITM HaNpsDKeHHe Ha 3akumax BaHHb 10 B.

3anaua

Mpu obnyyeHun rasa — u3nyyeHmem obpasyeTcs Kaxaylo cekyHay 5¢10% nap
noHoB. Onpegenntb CUMy TOKa HACbILWEHWS, NPOXOAALEero 4yepes ras, ecnu 3apsag

kaXgoro noHa 1,610 Kun?

3agaua

Uepes ckoIbKO MHUHYT MEIHBIA aHOJ cTaHeT toime Ha 0,03 MM, ecnu MIOTHOCTh TOKa
nipu >ekTponuse 300 A/m??

3amaua

[Ipu »snexTponuze pacTBOpa CEpPHOM KHUCIOTHI PACXOAYEeTCs MOIIHOCTH 37BT.
Onpenenure CONMPOTUBICHUE ANEKTPOINTA, €ciu 32 S0 muH Boiaengercs 0,3 r Bogopo/a.

3agaua

[ToTennman nonmnszaruu atoma renust 24,5 B. Haiitu paboTy nonuzamumu.

3agaua

B snextponutnueckoil BanHe uepe3 pactBop mpomren 3apsan Q=193 kK. IIpu sTom Ha
KaTO/I€ BBIIEIWICA META/ll KOJIMYECTBOM BellecTBa v=1 Moisib. OnpenennTs BaJEHTHOCTh Z
MeTaa.

3anaua

Uemy pasen KIIJI (B %) ycTaHOBKHM IJIs JIEKTPOJIM3a pAcTBOpa CepeOPSTHON COMM, €CIu
npu 3arpare 800 k/[x sHeprum Beigenwiock 0,6 T cepeOpa Mpu pa3sHOCTH MOTEHIMAJIOB HA
anekTponax 4 B?

3amaua

C kako#l CKOpOCTBIO yAapsieTcsl JIEKTPOH 00 aHOa KaTOIHON TpYyOKH, eclid Mexay e
ANIEKTPOIaMU NoAAEpKUBaeTcs HanpshkeHue 220 B?

3amaua



Onpenenuth Kakas Macca ajllOMUHUSI OTJIOXKHUTCS Ha Karoze 3a 10 4 mpu 35eKTposuse
Al2(SO4)s, ecn cuna Toka paBHa 1 A. DJIEKTPOXMMHYECKMT SKBHBAJeHT amomunus 9,310
kr/Kit.

Pa3znea 3. JjekTpoauHaMuKa

Tema 3.4 MarauTHoe 1moJie

IIpakTnyeckoe 3ansitue Ne 10

Hean 3ansTusi: M3yuyuTh 3aKOHBI MArHUTHOTO TIOJISI W 3aKpENHWTh 3HAHUS HaA
MPaKTUYECKOM PEIICHUH 3a]1a4 110 TEME.

3anaqa

JlBa mapaiienbHbIX O€CKOHEYHO JUIMHHBIX poBoja D u C, mo KOTOpeIM TEKYT B OJTHOM
HAMpaBJICHUU TOKU cwiioit 1=60 A, pacmosokenbl Ha paccrossuud d =10 cM Apyr oT apyra.
OnpenenuTh MarHUTHYIO UHAYKIHIO B MOJsI, CO3/1aBa€MOT0 MPOBOJHUKAMU C TOKOM B TOYKE A,
OTCTOSIIIEH OT OJHOTO MPOBOJHUKA HA PACCTOSIHUM I1=5 CM, OT APYroro Ha paccTosHuU I2=12
CM.

3anava

Pamka mnomtasio 400 cM? oMeneHa B 0{HOPOIHOE MAarHUTHOE mone nHxykmuei 0,1 T
TaK, 4YTO HOpMallb K paMKe MEpHeHAUKYISpHAa JUHUAM HHAYyKUuu. llpu kakol cuie Toka Ha
pamKy Oyzer aeiicTBoBarh Bpamaromuii MoMeHT 20 MHM?

3anaua

MarHUTHBIH MOTOK BHYTPH KOHTYpA, TIJIONIAAb MOMEPEYHOT0 CEUYeHNs KOTOporo 60 cm?,
paBen 0,3 mMBO6. Haiitu unHmykmuio momnst BHYTpu KoHTypa. [lome cumTaTh OJHOPOAHBIM U
MEePIEeHIUKYISIPHBIM TIOCKOCTH MPOBOIHUKA.

3agaua

KakoBa MHAYKIMS MarHUTHOTO TOJISl, B KOTOPOM Ha MPOBOJHUK C JJIMHOW aKTHUBHOM
yactu 5 cMm aeictByet cuia 50 MH? Cuia Toka B mpoBoanuke 25 A. [IpoBoHHMK pacmoiiokeH
MEePHEHANKYIISIPHO BEKTOPY MHAYKIIMM MAarHUTHOTO TTOJIS.

3anava

IMpoBoauuk ab, mmmHa kotoporo | U Macca M, mojBelIeH Ha TOHKUX MPOBOJIOYKax. [Ipu
MPOXOXKIACHUH BO HEMY TOKa | OH OTKJIIOHWJICS B OJTHOPOJHOM MAarHUTHOM ToJie (pHcC.) TaK, 4YTO

HUTH O6p3.30Ba.III/I yroJji aC BEPTUKAJIbIO. KakoBa HHAYKIHA MAaroHuTHOIO moJs?
X X X

7N\

3anaqa

Kakas cuna pelicTByeT Ha MPOTOH, JABWXKYIIMKCSA cO ckopocThio 10 MM/c B MarHuTHOM
nosie uHaAykuuen 0,2 Ti nepneHAuKyYIspHO JIMHUAM UHAYKINN?

3anaqa

[Iporon B marautHOM nojne uHayknuend 0,01 Tin onucan okpykHOCTh paaunycoM 10 cM.



Haiitu ckopocTh npoToHa.

3anaqa

HpOTOH U o—YaCTvuia BJICTAIOT B OAHOPOJHOC MArHUTHOC IIOJIC MNCPICHAUKYJIAPHO
JUHUAM UHAYKUMKA. CpaBHUTH pajinychl OKPYKHOCTEH, KOTOPbIE OMMCBIBAIOT YACTHIIbI, ECIIH Y
HUX OJJMHAKOBBI: a) CKOPOCTH; 0) SHEPTHH. 3apsi]l 0—4acTUIIBI B 2 pa3a O0JbIle 3apsaa MPOTOHA,
a Macca o—4acTullbl B 4 pa3a 060JIblle ero Macchl.

Pa3znea 3. JjiekTpoauHaMuKa

Tema 3.5 DyiekTpoMarHuTHoe moJie

IIpakTnueckoe 3ansaTue Ne 11

Henn 3anaTus: M3yuynTh 3aKOHBI AJIEKTPOMArHUTHOTO MOJIS U 3aKpENUTh 3HAHUSA HA
IIPAKTUYECKOM PELICHUH 3a/1a4 110 TEME.

3amaqa

ITo xakoMy 3aKOHY JOJIKE€H M3MEHSATHCSI MarHUTHBIM OTOK B 3aBUCUMOCTH OT BPEMEHH,
4y1o0b! D/1C nHAYKIIMK, BO3HUKAIONIAS B KOHTYPE, OCTaBallach MOCTOSTHHON?

3amaqa

CKOJBbKO BUTKOB JIOJDKHA COJIEP’KaTh KaTyIIKa C IJIOLIAAbI0 ronepeyHoro cedeHus 50
cM?, 9TOOBI MPU M3MEHEHHH MarHuTHOH muaykuuu oT 0,2Tn mo 0,3 Tn B Tedenue 4 Mc B Heil
B030yxnanacs DJ1C 10B?

3anaua

C Kako#i CKOpPOCTBIO HaJI0 MEpEMEIATh MPOBOJHUK MO YoM 60° K JIMHUSAM UHIYKLIUU
MarHuTHOTO MoJisi, 4ToObl B MpoBojgHUKe Bo3Oyxnanace D/IC unaykumu 1 B? Wngyknus
MarHuTHoro nois pasHa 0,2 Ti. J{nuHa akTuBHOM yacTu 1 M.

3anaqa

Kakas DOJIC camounaykuuum  Bo30Oyxkaaercs B OOMOTKE  3JEKTpPOMarHura
MHAYKTUBHOCTHIO 0,4 I'H mpy paBHOMEPHOM M3MEHEHUU CHUJIbI TOKa B Heil Ha 5 A 3a 0,02 c?

3anaua

B karymke wunayktuBHocthio 0,6 I'n cuma Toka paBHa 20 A. KakoBa sHeprus
MarHUTHOTO MOJst 3ToW KaTymku? Kak u3MeHHuTCs 3HEeprus mosisd, €ciii CUjla TOKa YMEHbBIIUTCS
BIBOE?

3anaqa

Kakoit nomkHa ObITH cHja TOKa B 0OMOTKe jpoccelss HHAYKTUBHOCTRIO 0,5 I'H, uTOOBI
SHEprus MoJjs okasanack papHou 1 Jx?

Pasznen 4. Kosied0anusi 1 BOJIHBI

Tema 4.1 MexaHu4yeckue KoJe0aHUS U BOJIHbI

IIpakTuyeckoe 3ansaTue Ne 12

Heau 3anaTusa: OO000MUTE U 3aKPENUTh 3HAHUS Ha MPAKTUYECKOM PEIICHUHU 337ad 10
TEME.

3amgava

Touka coBepmiaer rapMoHudyeckue Konebanuss ¢ wacrotod v=10 T'm. B MowmeHr,
NPUHATBIN 32 HAYaJbHBIA, TOYKA MMEJa MAKCHUMaJIbHOE CMEIICHHE Xuaxe=1 MM. Hamucarb
ypaBHEHUE KOJIeOaHUIN TOUKH.

3amaua

I'py3uk, koneOmromuiics Ha IpyXuHE, 3a 8§ ¢ coBeprm 32 konebanus. Haittu nepuoa u



4acTOTY KOJeOaHMil.

3anaqa

Ha kakoe paccrosiHue HaJg0 OTBECTH OT IMOJIOKEHHUS paBHOBecHs Ipy3 maccoil 640 r,
3aKpeIUICHHBI Ha TpykuHE )KecTkocThio 0,4 kH/M, 4TOOBI OH TPOXOIWI TOJIOKECHUE
paBHOBECHsI CO CKOpoCThio 1 mM/c?

3amava

Ecnm k HEKoTOpOoMy Tpy3y, KOJEOMIOIIEMYCsl Ha MPY>KKHE, TTOJABECUThH TUPIO Maccoit 100
I, TO 4YacToTa Kojebanuii ymeHnpimutcs B 1,41 pasa. Kakoit maccel rpy3 ObUI IepBOHAYAIBHO
MOJIBELIEH K MpYyKuHe?

3anaqa

Bo ckonbko pa3 M3MEHHUTCS YacToTa KoJeOaHWH MaTeMaTH4eCKOro MasTHHUKA TpU
YBEJTUYCHUH JUTMHBI HUTH B 3 pa3a?

3anava

Manbunk HeceT Ha KOpOMBICIE BEApa C BOAOW, MEPHOJ COOCTBEHHBIX KOJIEOaHHIA
KoTopeix 1,6 c. IIpu kakoil CKOpOCTH IBMKEHHS MalbUMKa BOJa HAYHET OCOOEHHO CHIIBHO
BBIIIJIECKMUBATHCS, €CJIN JUIMHA ero mara 60 cm?

3anaua

[Ipu u3mepeHuun riayOMHBI MOpS MOJ KOpabjieM MpU MOMOIIM 3XO0JIOTa OKa3ajloCh, YTO
MOMEHTBHI OTHPABJICHUS U TIpHUEMa YJIbTPa3ByKa pa3JeiieHbl NMPOMEXKYyTKOM BpemeHu 0,6 c.
Kaxosa rimyouna mopst moja kopadsiem?

3anava

CkopocTh pacmpocTpaHeHHsI 3ByKa B CTalu paBHa 5 kM/c. KakoBa minHa 3BYKOBOI
BOJIHBI, KOTOpasi paclpoCTpaHsIeTCs B CTAIH, €CJIM YacToTa Konebanuii paBHa 4kl 11?

3anaua

Jlonka kayaeTcss B MOpE Ha BOJHAX, PACIPOCTPAHSIONIMXCA CO CKOPOCTBIO 2M/C.
Paccrosnue Mexay Onvkaiimu rpeOHsSIMU BOTHBI 6M. KakoBa yacToTa yaapoB BOJIH O KOPITYC
noaKu?

3anava

B okeanax anuna BonHbl gocturaer 300 M; mepuoj koiiebaHui B BOHE paBeH 13,5c.
KakoBa ckopocTh pacnpocTpaHeHUs TaKUX BOJIH?

3anaua

[To moBepXHOCTH BOJABI B 03€pe BOJHA PACIIPOCTPAHIETCS CO CKOPOCThi0 6M/c. KakoBbl
MEepHUO U YacToTa KoJiebaHuii bakeHa, eciu IJMHA BOTHBI 3M?

3anaua

JluHaMUK TIOAKIIOYEH K BBIXOJY 3BYKOBOTO TE€HEpaTopa JJIEKTPUUYECKUX KOJICOaHUH.
Yacrora konebanuit 165 I'u. Omnpenenute ATUHY 3BYKOBOW BOJIHBI, 3Has, 4TO CKOPOCTh
3BYKOBOM BOJIHBI B BO31yxe 330 m/c.

Paspnen 4. KosieGanus 1 BOJIHBI

Tema 4.2 DileKTpOMarHuTHbIEe KOJIeOAHUSI U BOJTHBI

IIpakTHyeckoe 3ansaTue Ne 13

Hesn 3ansiTus: V3ydnuTh NpUpoy 3JIE€KTPOMArHUTHBIX KOJeOaHUH M 3aKpenuTh 3HAHUS
Ha NPaKTUYECKOM PELIEHNH 33/a4 110 TeME.

3amaua
Omnpenenure pacctossHue oT 3emiad a0 JIyHbI B MOMEHT JIOKAallMu, €CJIM TOCIaHHBIN
CHUTHAJI BepHYJICA uepes 2,56 c.



3agaua

B kakoM jgumamazoHe JUIMH BOJH MOXET pa0doTaTh NPHUEMHHUK, €CIH EMKOCTh
KOHJIEHCATOpa B €ro KojebaTenbHOM KOHTYpe miaBHO u3Mmensercs oT C1 = 50 n® go C2 = 500
n®d, a THAYKTUBHOCTh KaTYIIIKH OCTOSIHHA U paBHa L = 20 Mx['H?

3anaqa

Ha kakoM paccTrossHUM S OT aHTCHHBI pajuosiokartopa 4 Haxomutcs oO0bekt C, ecnu
OTpaXEHHBIN OT HETO PaJMOCUTHAII BO3BPATUIICS 00paTHO uepe3 mpoMekyTok Bpemenu 7 = 200
MKC?

A= ~()c

3anaua
Kakum MokeT ObITh MaKCUMaJIbHOE YHUCJIO UMITYJIBCOB, UCITYCKAEMBIX PaHOI0KaTOPOM
3a BpeMs t = lc, mpu pa3BebIBAHUN LIEIH, HAXOsIIeNcs Ha paccToIHUU S = 30 KM OT Hero?
5

A= () c

3anava

CKOpoCTh V pacpoCTpaHEHUs JIEKTPOMArHUTHBIX BOJIH B HEKOTOpoH cpene paBHa 200
Mw/c. Ompenenure IIMHY A SJEKTPOMAarHUTHBIX BOJH B OJTOW cpele, €ClIM HMX YacToTa
Kosie0aHuil B BakyyMme v, =2 MI 1.

3anava

Onpenenure UIMHY SJIEKTPOMArHUTHOW BOJHBI B BaKyyMme, Ha KOTOPYIO HAacCTpOEH
KoJIeOaTebHBIN KOHTYP, €CIIM MaKCHMaJIbHBIN 3aps/ Ha oOKkiIankax KoHaencaropa Qm =10 uKu,
a MakcuMmalbHas cuia Toka B KOHType Im = 1 A. AKTHUBHBIM CONPOTHUBIEHHEM KOHTYypa
npeHeOpeub.

3anaua

[Tnockast S7eKTpOMarHUTHAs BOJHA PACHPOCTPAHSIETCS B OJHOPOJHON W M30TPOITHON
cpene

HaIpPsHKEHHOCTH DJIeKTpuyeckoro moisisi BoiaHbl Eg= 12 B/M. Omnpenenure: dazoByro
CKOPOCTh BOJIHBI;, aMIUTUTYAY HANPSHXKEHHOCTH MArHUTHOTO TOJIS BOJTHBI.

3anava

HcTouyHnk MOHOXpPOMATHYECKOTO CBeTa C JUIMHOW BOJHBI Ag=550 HM JBIKETCS B
BaKyyMe CO CKOpOCThI0 V = 0,2¢ 10 HampaBiIeHHUIO K HaOmoaaTento. Onpeaenure AJIMHY BOTHBI,
KOTOpYIO 3adUKCUpYyeT IPUEMHUK HaOI0AaTes.

Paszpnen 5. OnTtuka

Tema 5.1 I'eomerpuyeckasi ONTHKA

IIpakTuyeckoe 3ansitue Ne 14

Hean 3ansaTus: M3yuuTh 3aKOHBI T€OMETPUUYECKON ONTHUKM W 3aKPENHUTh 3HAHUSA Ha
MIPAKTUYECKOM PEIICHUH 3a]1a4 110 TEME.

3agava

Ot Onmmxaiimeit 3Be3nsl (oo LlenTaBpa) cBer moxomut ao 3emuu 3a 4,3 roga. KakoBo
paccTosIHUE 10 3BE3/IbI?

3amava

[Tox kakuM yTJIOM JOJKEH MajaTh Jyd CBETa HA IUIOCKOE 3epKalio, YTOOBI YTOJI MEXAY
OTPa)KEHHBIM U TAJA0NTUM JTydaMu ObuT paBeH 70°7?

3amaua

N3o0pa3uth nBa B3aMMHO MepreHauKyIIpHbIX 3epkasia AO u OB, nyu CD, mamaroriuii
Ha 3epkasio OB, u Hanpasnenusa DE u EF naneneitmero xona storo ny4a. Jlokazats, yto jy4 EF
napasutene 1yay CD npu nro6oMm yriie nagenwus 1yda CD B mI0CKOCTH IBYTpaHHOTO YTIIa.



3amaua
Ha kako#i BbicoTe h HaxomuTcs aspocrtat A, eciau ¢ OalIHU BBICOTOM H OH BHJCH IMOJ
YIJIOM . HaJ TOPU30HTOM, a €ro m300pakeHHue B 03epe BUIHO IO YIIOM [ TIOJl TOPU30HTOM
(puc.)?
A

RIL]
|

3anava

Ha kakoii yroia OTKJIOHMTCS Jy4 CBE€Ta OT I€PBOHAYAIbHOTO HAIpaBJICHUS, YNaB IMOJ
yriiom 45° Ha MOBEPXHOCTh CTEKJIAa? Ha IOBEPXHOCTh ajiMa3a’?

3anaua

Jlyu cBera mepexoJUT U3 BOABI B CTEKJIO. Yroa mnajaeHus paBeH 35°. Haittu yron
IIPETOMIICHUS.

3anava

KaxoBbl paanychl KpUBHU3HBI IOBEPXHOCTEH BBIMYKIO-BOTHYTOM cOOMparoIiei JUH3BI C
ONTUYECKOMN CHJION 5 NITp., €CIU OJIUH U3 HUX OoJiblie Apyroro B 2 pa3a?

3agaua

[Ipenmer pacmonoxkeH B 25 cM OT coOuparouiel JHH3BI C paguycaMyd KPHUBH3HBI
noBepxHocter 20 cM. Onpenenuts noKaszarelslb NPeJOMIICHHs CTEKIIA, U3 KOTOPOTro U3roTOBIIEHA
JIMH3a, €CITU IeUCTBUTENbHOE N300pakeHHe MTpeIMeTa MOMyYHIOCh Ha pacCTOSHUU | M OT Heé.

3anaua

OrnpenenuTh ONTUYECKYIO CHIIY PacCeMBAIOINICH JIMH3BI, €CIIU HU3BECTHO, UYTO MPEIAMET,
MOMEILEHHBIN nepes] Bel Ha paccTostHUM 40 cM, 1aeT MHUMOE M300pakeHHe, yMEHbIIEHHOE B 4
pa3a.

3anaya

Ha pucynke noka3zanbl OJIOKEHUS TJIABHBIX onTUYecKUX ocell OO’, CBETAMMXCS TOUEK
A u ux m3oOpaxkenuit A’. Kakue nuH3bI (coOMparolye Wi pacCeMBaIONINe) COOTBETCTBYIOT
pucyHkam a, 0, B? HaiiTu mocTpoeHreM MoJI0KeHUEe JTHH3 U UX TJIaBHBIX (JOKYCOB.

0 4 o o o’ 0 A A o

Pa3zgen 5. OnTuka
Tema 5.2 BostTHOBasi OITHKA
IIpakTuyeckoe 3ansitue Ne 15

e 3anaTusa: M3y4uTb 3aKOHBI BOJHOBOM ONTHMKM M 3aKpENUTb 3HAHUA Ha
IIPAKTUYECKOM PELICHUH 3a/1a4 110 TEME.



3agaua

Ha nudpakumonnyro pemierky B HampaBlIEHUHM HOPMaid K €€ MOBEPXHOCTH MaJaeT
MoOHOXpoMaTuyeckuii cBeT. [lepmon pemérku 0=2 mxm. Kakoro HamOonbmiero mnopska
TU(GPaKIUOHHBI MakCUMyM JHaéT 3Ta peméTka B ciydae kpacHoro cBera (A1=0,7 MxMm) U B
ciydae puosneroBoro (A2=0,41 Mxm)?

3amava

B kabunere ¢usuku ectb nudpakiuuonnsie pemerku, umeromue 50 u 100 mrpuxos Ha 1
mM. Kakas u3 HUX 1acT Ha skpaHe OoJiee MMPOKUI CIEKTP MPH MPOUYUX PABHBIX YCIOBUSIX?

3anaqa

Judpakuronnas pemerka coxepkuT 120 mrpuxoB Ha 1 mm. HallTu niuHy BOJIHBI
MOHOXPOMAaTHYECKOI0 CBETA, MAJAIOIIEr0 Ha PEUIETKY, €CIM Yrojl MEXIy JIBYMsS CIIEKTpaMu
MepBOro MopsiKa paBeH 8°.

3anaqa

JIBa KOTEPEHTHBIX HMCTOYHHKA S1 M Sz (PHUC.)U3Ty4alOT MOHOXPOMATHYECKHUH CBET C
nnuHOM BoiHBL 600 HM. OmnpenenuTh, HA KaKOM PacCTOSHUM OT TOYkM (O Ha dKpaHe OyaeT
MEepBBIA MAaKCUMYM OCBELIEHHOCTH, eciu OD= 4 MJI/I S1S2=1 mMm.

HPH

s, S,

A C B
(0]

3anaqa

B ycranoske st HaOmogeHus konell HproToHa nenosib3yeTcs IIIOCKOBBIMYKJIIas JIMH3Aa C
panuycoM KpuBH3HBI 8,6 M. llpu ocBemeHMM YCTaHOBKM MOHOXPOMAaTHYECKHM CBETOM,
MaJA0IMM HOPMAJIBHO HA IJIOCKY IOBEPXHOCTH JIMH3BI, PAJNYC YETBEPTOrO TEMHOTO KOJIbIA
661 paBeH 4,5 MMm. OnpeAenuTh ATMHY BOJIHBI CBETa, €CJIM HAOJI0JICHHE BEJIOCh B OTPaKEHHOM
CBETE.

3agaua

CBeT, OTpakKeHHBIII OT MOBEPXHOCTH BObl, YACTUYHO Mojsipu3oBaH. Kak yOenuThcs B
3TOM, UMe€sl OJSIpona?

3anaua

Kakne yactoTsl koje0aHHi COOTBETCTBYIOT KpalHUM KpacHbIM (Li=0,76 MkM) u
KpaitHuM ¢uoneToBbM (Ly = 0,4 MKkM) Tyyam BUAMMOMN 4acTu criekTpa?

3agaua

Jns nanHOTO cBEeTa JyiMHa BOJHBI B Bojie 0,46 mxmM. KakoBa juiriHa BOJHEI B BO3AyXe?

Pazgen S. Onruka

Tema 5.3 CnenuajibHasi TEOPUSA OTHOCUTEJIBLHOCTH

IIpakTnueckoe 3ansaTue Ne 16

Henan 3anaTusa: M3yunts nonoxenuss CTO u 3akpenuTh 3HAHUSA Ha MPaKTUYECKOM
pEILIEeHNN 3a7a4 110 TEME.

3ama4a

DneMeHTapHas 4acTHIla HEHUTPUHO JBUXKETCS CO CKOPOCThIO cBeTa c. Halmronmatens
JIBIJKETCS HABCTPEUY HEUTPHHO €O CKOPOCThIO V. KakoBa CKOpPOCTh HEUTPHHO OTHOCHUTEIBHO
HaOmronaresns?

3amaua

JIBe yacTHIIbI, pacCCTOSIHUE MEXKAY KOTOpbIMU X = 10 M, JIETAT HaBCTpedy ApYr ApYry co
ckopoctsimMu v = 0,6¢ (ImecThAeCAT MPOLEHTOB OT CKOPOCTH CBeTa). Uepe3 Kakoi MpPOMEKYyTOK
BpPEMEHHU I10 J1JAOOPaTOPHBIM YacaM MPOU30MIeT coyaapeHue?



3agaua

KakoBa Macca IpoTOHa, JeTsmero co ckopocteio 2,4:10° m/c? Maccy mokost mpoToHa
cuMTaTh paBHOU | a. e. M.

3amava

Bo ckoiibko pa3 yBenuuMBaeTCs Macca 4acTULbl OpU JBUKEHUH cO cKopocThio 0,99¢?

3amava

DnEeKTpOH ABMXKETCS co cKopocThio 0,8c. OnpenennTs NOJHYI0 U KHHETUYECKYIO
SHEPTUIO AJIEKTPOHA.

Pa3nea 6. KantoBasi puznka

Tema 6.1 KBanToBasi onTuka

IIpakTnueckoe 3ansaTue Ne 17

Henn 3anaTusa: M3yunTh MoOAenu CTpOEHHS aroMa M 3aKpeNuTh 3HAaHUA Ha
IIPAKTUYECKOM PELICHUH 3a/1ad 110 TEME.

3amaqa

ITpu 06nydeHnn napoB pTYTH AJIEKTPOHAMM SHEPrHsl aToMa PTYTH yBelauuuBaercs Ha 4,9
5B. KakoBa yIMHAa BOJHBI M3Iy4YEHHs, KOTOPOE HUCIIyCKAIOT aTOMbl PTYTH IIPU IIEPEXOJE B
HEBO30Y>KICHHOE COCTOSTHUE?

3anaua

Jlns moHM3auM aTomMa a3oTa HeoOxoamma sHeprus 14,53 5B. Haiftn anuHy BOJHBI
U3ITy4EHUs], KOTOPOE BBI30BET HOHU3AINIO?

3amaqa
Jlis ONHOKpaTHOW MOHM3AallMM aTOMOB HeoHa TpeOyercs sHeprus 21,6 5B, s
IBykpatHol — 41 3B, mia TtpexkpatHoi — 64 3B. Kakyro creneHp HOHM3aLMU MOXHO

HOJY4YUTh, OOJyyass HEOH PEHTT€HOBCKMMH JIydaMH, HauMEHbIIAs JJIMHA BOJHBI KOTOPBIX 25
HM?

3anava

B 1814 r. 1. ®paynrodep oOHapykui1 YeThIpe JIMHUU NOTJIOUIEHHUS BOJIOPO/ia B BUIUMOM
yactu crnektpa Cosnnua. Hambonpinasi njuHa BOJIHBI B CIEKTPE MOTJIOMICHHS Obuta 656 HM.
HaiiTu 1uHBI BOJIH B CHIEKTPE MOTJIONIEHUS, COOTBETCTBYIOLINE OCTAILHBIM JIMHUSM.

3anaua

Kakyio MUHUMaNbHYIO CKOPOCTb JOJDKHBI UMETh 3JIEKTPOHBI, YTOOBI yIapOM MEepPEeBECTH
aTOM BOAOPOJa U3 IIEPBOI0 IHEPIETUUECKOTO COCTOSIHUS B MIATOE?

3anaua

Onpenenutb MaKCUMaJIbHYIO CKOPOCTb (POTORJIEKTPOHOB, BBIPHIBAEMBIX C MOBEPXHOCTHU
cepebpa:

1) ynpTpaduoaeToBbIMH JIydaMu C JITMHON BOJIHBI A1=0,155 MKM;

2) y - myyamu ¢ JMHOM BosiHBI A2=0,01 A(anrctpem)

3anaua

DJEeKTPOH, HaYaIbHOI CKOPOCTHIO KOTOPOT'O MOKHO NMPEeHeOpeyb, MPOIIeN YCKOPSIIOIIYIO
pasHocTh notenuuanos U. Haiitu ninuHy BoiHbI e bpoiins A s 1Byx ciyyaes:

1) U;=51 B;

2) U=510 kB.

3amaua

[Ipu xakoit MUHUMATBLHOW SHEPTHH KBAHTOB MPon30iaeT PoToddHEKT Ha TMHKOBOH
m1acTuHe?

3amaua



JlnmuaHOBONTHOBAsE (KpacHas) Tpanuna (orodddekra mias meau 282 M. Haiitu paboty
BBIXO/1a AJIEKTPOHOB U3 Meu (B 3B).

3anaqa

VYron paccestHust pEHTT€HOBCKUX JIydel ¢ JUIMHOM BOJHBI 5 mM paBeH 30°, a 3JIeKTPOHBI
OTIa4YM JBIXKYTCA moja yriaoM 60° K HampaBieHUIO Najamolux Jjyuded. Haltu: a) mmmynsc
3JIEKTPOHOB OTAA4H; 0) UMIYJILC (POTOHOB PACCESIHHBIX JTy4YeH.

Pa3nea 6. KBantoBas puznka

Tema 6.2 @u3uka aToMa M1 AaTOMHOI'0 siApa

IIpakTnueckoe 3ansaTue Ne 18

Hemn 3ansaTusa: M3yuyuTh MOJENM CTpOEHHUs spa aToMa M 3aKpeNuTh 3HAHMUS Ha
IIPAKTUYECKOM PELICHUH 3a/1a4 110 TEME.

3anaua

KakoBbl mpenmyIiecTBa KOOaIbTOBOW IYIIKH TEpE] PEHTICHOBCKOW YCTAaHOBKOHW MpHU
0oOHapyXeHUH BHYTPEHHUX Je()EKTOB U3IeTHil?

3anava

Kakoii uzoton o6pasyercs u3 ypana *Ugz 1Byx -pacnasios u 01HOTO a-paciiaa?

3anava

B pe3ynbTaTe Kakoro paaHoaKTHBHOTO pacmazia HaTpuii 22Naji IpeBpaniaercs B MarHHii
22|\/|g 12?

3agaua

AKTHUBHOCTh pPaJMOAaKTHUBHOI'O 3JIEMEHTa yMeHblmwiach B 4 pasa 3a 8 cyrok. Haiitu
NepuoJ noiypacnaja.

3anava

Buraucnuth AedeKT Macchl M SHEPruio cBa3M sAapa SLiy.

3anava

Kaxyro MUHMMaNIbHYIO DHEPTHUIO JOJDKHA UMETh (-4aCTHULA JUISl OCYILECTBICHUS AAEPHOU
peakuuu

"Lis+*Hez —>1°B5 +1ny
3anava
Kakas sHeprus BbAENAETCS IPU TEPMOSAIEPHOMN peakuu:
2H; + 3H; —>*He, +ng

3anaua

Ipu o61yuennn yrnepona >Cs npoToHamu oOpasyercs u3oton yriepoaa'~Ces.Kakas npu
3TOM BbIOpachIBaeTcs yactua? Hanmcares peakuutio.

3anaya

B pe3ynbTare TepMOsIEpHON peaklUu COSIMHEHUS IBYX MPOTOHOB 00Opa3yercs JeUTpoH
u HelTpuHo. Kakas eme nmosiBisiercs yactuna? HanmcaTs peakiuto.

3anaua

B ycranoBkax ams y-001ydeHUs B CETLCKOM XO03SIHICTBE HCTONb3YeTCs f-palnOaKTUBHBIN
uzoton nesus 3'Csss. HammcaTh peakumio f-pacmaga. HaiiTm MakcHMAambHYIO 4YacToTy -
U3ITy4yeHHUs, ecli HauOomblIas dSHeprus y-kBaHtoB paBHa 0,66 M»sB. Boeruncnuts
PENSATUBUCTCKYIO CKOPOCTh f-4acTHll, ecau ux sHeprus 1,18 MaB.

3anaya

Haiitu yactoty y -u3nmyuenusi, o0pa3yromierocs npyu TepMosIepHON peakluu:

'H; + %Hy —> *He, + vy, ecim a-yacTuna npuodperaer >Heprito 19, 7 MaB.

3amaua

[Ipy aHHUTHIISALIMK SNEKTPOHA U MO3UTPOHA 0O0Pa30BaJOCh J1Ba OJMHAKOBBIX p-KBaHTA.
Haiitu nyinny BoiHBI, IpeHeOperast KWHETHYECKOW YHeprueil 4acThIl 0 PeaKIuu.

Pazpnen 7. Crpoenue Beenennoii



Tema 7.1 CTpoeHuUe COJTHEYHOI CHCTEMBI

IIpakTnyeckoe 3ansitue Ne 19

Hein 3anaTusa: M3y4uTs MOJENM CTPOCHHS COJIHEUHOM CHCTEMBI M 3aKPEIUTh 3HAHUS
Ha [IPaKTUYECKOM PEIICHUH 3a]a4 110 TEME.

3anaqa

[Ipunumas, yto CarypH obparaercss Bokpyr CosHIIa 10 KPYroBOoi opOHTE ¢ paanycoM
okosio 10 a.e., onpenenuTh BUAUMYIO 3BE3AHYI0 BelnuuHy COJHIA C OJHOTO U3 CIIyTHUKOB
Carypna. 3Be3anyro Beanunny ColHIa Mpyu HaOMIOAEHUAX ¢ 3eMIIM CUUTaTh paBHON —26,7™.

3anaqa

Ha kakom paccrosHum oT 3emun HaxomuTcs Mapc, HabOmtogaemblii B KBagparype?
Op6uts! 3emiin 1 Mapca cuuTath KpyroBbIMU. PelieHne nosiCHUTe pUCYHKOM.

3amaua

ITon yrpo 14 aBrycra 2012 roga >kuTenu pOCCHHCKMX PETMOHOB K BOCTOKY OT 0O3€pa
baiikan mornu HabIr0AaTh peakoe sBieHue — nokpsitue Benepsr JIyHoii. Bo ckonbko pa3 JlyHa
ObL1a sipue Benepsl, eciu uX BHAMMBIC 3Be3/IHbIC BennauHbl Obutd —8™ u — 4™, cooTBeTCTBEHHO?

3agaua

Kaxue actpoHOMHUYECKHUE SBIEHUS UIUTIOCTPUPYIOT CXEMBI, IPUBEACHHbBIE HA PUCYHKAX a
u 6?

Camnee

Puc. a Puc. §)

3anaqa

Ha pucynke npusenena ¢ororpadusi npoxoxaeHus BeHepsl o colHEYHOMY JTUCKY 6
utoHda 2012 roga. 3Has, uyto nuametrp Benepsl cocrasisger 12100 kM, a ee paccTosiHuEe OT 3eMIIU
B MOMEHT CcheMKH ObL10 0,289 acTpoHOMHYECKOW eauHUIIbI, onpenenutre nauamerp CorHia B
kunomerpax. ITosicHure X0z cBoero pemeHus.

Puc. . ®ororpadus npoxoxienus Benepst no aucky Connua

6 mions 2012 rona



3agaua

Paccrosinue ot 3emnm g0 JlyHel B Onmmkaiiiel K Hel TOYKE CBOEH OpOUTHI COCTABIISIET
363 ThIC.KM, a B HaubOozee ynaieHHOM Touke 405 Tbic.kM. OmnpenenuTe rOpU30HTAJIbHBII
napajutakc JIyHbl B 9TUX MOJOKEHUSIX.

Pa3znes 7. Ctpoenue Beenennoit

Tema 7.2 IBosronus Beesienno

IIpakTnyeckoe 3ansitue Ne 20

ey 3ansiTus: M3y4nuTh OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM KOCMOJIOTHH U 3aKPENUTD
3HAHMS HA IPAKTUYECKOM PELIECHUH 3a/1a4 110 TEME.

3anaqa

JlBe rimaBHbIe 3Be3abl co3Be3aus bmusuernos: — Kacrop (1,9M) m — IMomayke (1,2M).
Kacrop ynanen ot Hac Ha 52 cBeToBbIX roja, a Ilomnykc — Ha 34 Omnpenenure, 4to sipye —
Kacrop npu nabmionenun u3 okpectHoctel Ilommykca wnu Ilomnyke npu HaOMIOACHUSIX W3
okpectHocTel Kacropa?

3agadua

HoBast 3Be3ga B MOMEHT BCIBIINIKM HMeJIa BHIAWNMYIO 3BE3IHYI Benuumny 3,2™.
Brraucnute paccrosiHue 10 Hee, €Clid M3BECTHO, YTO OOJBIIMHCTBO HOBBIX 3BE3J 3TOTO THIIA
UMEIOT aOCOTIOTHYIO 3BE3/IHYI0 BenunHy -8".

3agadua

Haitnure pazmepsl 3Be3abl AJIbTaup, €CIIM €€ CBETUMOCTh PaBHA JECATH CBETHUMOCTSIM
Conniia, a remnepatypa gorocdepsr 8400K.

3anava

[Ipy wu3yuyeHun wMacc 3B€3J U HUX CBETUMOCTEM YCTAHOBIJIEHO, 4YTO JMJIA 3BE3[,
MpPUHAJISKANUX K TJIAaBHOW mocienoBaTenbHocTH, B uHTepBasie oT 0,5M Comnna mo 10M
ConHua CcBETMMOCTh MNPONOPLMOHAIbHA YETBEPTOW CTemeHu ee Mmaccel. [IpoBeaute
HEOOXOJUMBIE pacyeThl M YKaXHTE€ Ha JauarpaMMe MecTOHaxoxjaeHue 3Be3l. (M — macca
Comniia)

3anava

KakoBa cpenHsii IJIIOTHOCTH KpacHOTO CBEpXTUraHta, eciau ero auamerp B 300 pa3
OoJibiiie CoTHEYHOTO, a Macca B 30 pa3 6ombiie, uem macca CosnHia?

3anaua

Y 3Be3bl AnbTaup roguuHbii napamnakc pasen 0,198/, co6etrennoe npukenue 0,658/
U JTydeBasi CKOpOCTh —26,3 km/c. OnpeaenuTe TaHTeHIIUAIBHYIO U IPOCTPAHCTBEHHYIO CKOPOCTH
3BE3/Ibl.

3agaua

Onpenennre Maccy bosbmoi rasonsuieBoil TyMaHHOCTH B OpHOHE, €ClIH €€ BUIUMBIE
pa3Mepbl COCTaBIISAIOT OKoJo 1°, a paccrosiHue 10 Hee 4001K , a TUIOTHOCTh Ta30MbIIEBOM Cpebl
10719 r/m® .

3agaua

[naHeTapHas TYMAHHOCTh B CO3Be31uHU JIMpbI UMeeT yrioBoi auamerp 83/ u maxomurcs
OT Hac Ha paccTostHuU B 6601nK. KakoBbl ee JInHeHbIe pa3Mephbl B ACTPOHOMUYECKUX €MHUIIAX?

3anaya

lanaktuka ypansercs OT Hac co ckopocTeio 6000kM/C W HMMeEeT BUIUMBIA YTIOBOU
pasmep 2/. Onpenenure paccTOSHUE 10 FATAKTUKK U €€ JIUHEHHbIE Pa3sMephl.

3agaua

Benuuunna, o6parHas mocrossHHON Xab07a, JaeT MPUMEPHYIO OLIEHKY BPEMEHH, KOTOPOe
IIPOILLIJIO ¢ MOMEHTa Havaia pacmupenus Beenennoil. [loacuuraiite 310 Bpemsi.

Kpurepun oneHkn npakTuyeckux pador:



Texkymuil KOHTPOJIb 3HAaHUM, YMEHMM M HABBIKOB, IIOJIy4acMbIX Ha IPAKTUYECKUX
3aHATHUSX, OCYLLECTBIAETCS MPENOAABATENIEM O MATUOAIUIBHON 1IKaJIe ¢ BBICTABIEHUEM OLEHKU
B )KypHAaJIe y4deTa 3aHATHM.

ITo pe3ynbraTaMm BBINOJIHEHUS MPAKTUYECKONW pabOThl «OTJIMYHO» BBICTABISIETCS, €CIU
paboTa BBIITOJHEHA TPABUIIBLHO U B ITOJTHOM 00BbEME, CTYIEHT aKTUBHO pab0TaeT B TEUEHUE BCETO
IIPAKTUYECKOIO 3aHATHSA, AAET IOJHbIE OTBETHI HA BOIIPOCHI IIPENOAABATENS B COOTBETCTBUH C
IUIAHOM  TNPAKTHYECKOTO 3aHATHS W  T[OKa3blBa€T MpU OSTOM IIIyOOKOe  BIaJIeHUE
COOTBETCTBYIOLIEH JMTEpPaTypodl IO paccMaTpUBaeMbIM BOIPOCaM, CIOCOOEH BBIPA3UTH
COOCTBEHHOE OTHOIIEHHE K JAaHHOW mpoOieMe, MpOSBISET YMEHHE CAaMOCTOSTENBbHO U
apryMEHTHpPOBAHO M3JaraTb MaTepuall, aHAJIW3UpPOBaTh (AKThI, J€JaTh CaMOCTOSTEIIbHbIE
000011IeHUS ¥ BHIBOJIBI.

Ilo pe3ynpTaTaM BBINOJIHEHUS IPAKTUYECKOH PabOThl «XOPOILIO)» BHICTABISAETCS, €CIIU
paboTa BBHINOJHEHA MPABUJIBHO W B TOJHOM OObEME, CTYACHT aKTUBHO paboTaeT B TEUCHHE
IIPAKTUYECKOIO 3aHATHUSA, AeT IMPAKTUYECKU IIOJHBIE OTBETHI Ha BOIPOCHl IIPENOAABATEIN,
U3JI0’KEHHE MaTepHaa JIOTHYecKoe, 000CHOBaHHOE (paKTaMHM, OCBEIIEHHE BOIPOCOB 3aBEPIICHO
BBIBOJIAMH, CTYIEHT OOHapYXUJ YMEHHME aHAJIU3UPOBaTh (PAKTHI, a TAKXKE BBINOJIHATh Y4eOHbIE
3azaHusa. Ho B oTBeTax [oMmyIIeHbl HETOYHOCTH, HEKOTOpPblE HE3HAUUTEIbHBbIE OIIMOKH,
UMEIOTCS NOTPEIHOCTH 0(hOpMIIeHUS PAOOTHI.

[Io pesynbraTaM BBIOJHEHHUS MNPAKTUYECKOH pabOTHI  «y/AOBJIETBOPHTEIbLHO»
BBICTABIISIETCS B TOM Cilydae, Korja padoTa BBINOJIHEHA C HE3HAYUTEIbHBIMU HETOYHOCTSIMH,
NPaKTUYECKH B TIOJTHOM 00bEME, CTYACHT B LIEJIOM OBJIAJEI COJEPKAHUEM BOIPOCOB O TAHHOK
TeMe, OOHapyKMBAeT 3HAHUE JIEKLHMOHHOI'O Marepuana U y4eOHOH JUTepaTypbl, IbITaeTCs
aHAIN3UPOBATh (PAKTHI, J1€NaTh BBIBOJABI M pemiarh 3afaud. [Ipu 3ToM Ha 3aHsITUM BeAeT cels
IIACCUBHO, OTBEYAET TOJBKO II0 BBI30BY IPENONABATENS, AACT HEMOIHBIE OTBETHI HA BOIPOCHI,
JIOTTYCKaeT OUIMOKH MPU OCBELIEHUH TEOPETUYECKOTO MaTepHara.

Ilo pe3ynpTaTaM BBINOJHEHUS MPAKTUYECKOH pabOThl «HeY/A0BJIETBOPHUTEIbHO)
BBICTABIIIETCS B CIy4ae, KOrja CTYACHT 0OHApYKUJ HECOCTOATEIbHOCTh OCBETUTh BOIIPOC, JTMOO0
BOIPOC PACKPHIT HEMPABUIBHO, OECCUCTEMHO, C IpyOBIMU OIIMOKaMHM, MPH 3TOM OTCYTCTBYIOT
MOHMMAaHNE OCHOBHOM CyTH BOIIPOCA, BBIBOJIbI, 000OLICHHUS.

2.3. KoMIiekT 3aiaHuii 111 KOHTPOJILHBIX padoT
Pa3zpnen 1. Mexanuka
Konmponvnaa paboma no meme 1.1 Kunemamuka

1. ITepBorit aBTOMOOUIL e1eT Ha 18 KM/4 ObICTpee BTOPOTO M OMepexaeT ero Ha 4 yaca.
Haiitu ckopocTs nepBoro aBTOMOOMIISA, €CIIU MyTh cocTaBisieT 494 kM.

2. bapxa no teyenuto npouuia 80 kM, a obpatHo — 60 kM, 3aTpaTuB Ha Bech myTh 10
yacoB. Haiitu ckopocTb 6apiku, eciim CKOpOCTh PEKH 5 KHJIOMETPOB B yac.

3. JIBa GeryHa OJHOBPEMEHHO CTapTOBAJIM B OJIHOM HAIIPaBICHUU U3 OJHOTO U TOTO e
MecTa KpyroBoi Tpacchl B Oere Ha HECKOJIbKO KpyroB. CIyCTsl OMH 4yac, KOT/Aa OAHOMY M3 HHUX
OCTaBaIOCh 1,5 KM /10 OKOHYAHUS MEPBOTO KPyra, €eMy COOOIIMIIN, YTO BTOPOH OETyH MpOIIEn
nepBblif Kpyr 6 MUHYT Ha3al. Hailinute ckopocTh epBoro OeryHa, eciim U3BECTHO, YTO OHA Ha 3
KM/4 MEHBIIIE CKOPOCTH BTOPOTO.

4. U3 roponoB A u B HaBcTpedy Ipyr Apyry OJHOBPEMEHHO BbIEXAIM MOTOLMKIHCT U
BeJOCUNEANCT. MOTOIMKIINCT Npuexal B B Ha 4 yaca paHblle, 4eM BEJIOCUIIEIUCT MTpUexal B A,
a BCTpeTwiInCh oHU depe3 1 yac 30 muHyT nocie Bble3aa. CKOJIBKO 4acoB 3aTpaTHIl Ha yTh u3 B
B A Benocunenuct?

5. Kamenp OpoliieH ¢ HEKOTOPOH BBICOTHI TOPU30HTAIBHO cO ckopocThio 10 m/c. Haiitu
panuyc KpuBM3HBI R TpaekTopuM KaMmHs uepe3 t = 3 ¢ mocie Hauyaia JBHXKEHHSA, a TaKxKe
3HAUEHUS1 HOPMAJIBHOT'O @n U TAHTECHIIMAJIBHOTO 8; YCKOPEHUH B 3TOT MOMEHT BPEMEHHU.

6. Temo OpocaroT mox yrJioM ¢ K TOPU30HTY C HadalbHOW CKOPOCTHIO, MpeHeOperas
CONPOTHUBJICHUEM BO31yxa. HallTh MakcMMallbHYIO BBICOTY TosieTa h.



Pa3nen 1. Mexanuka
Konmponvnas paboma no meme 1.2. /lunamuxa
1. Temo OpomieHO Ha BBICOTE IM HajJ MOBEPXHOCTHIO 3eMum mox yriom a=30° k

TOPU30HTY C HAYaJIbHOU CKOPOCTHIO Yo=5m/c. Onpenenuts BBICOTY NOABEMA U JTAJIBbHOCTh
OJIETA.

2. Ilnarpopma B BuAE CIUIOIIHOTO AMCKa paguycoM R=1,5 M m maccoit mi=180 kr
BpalllaeTCsl 1O WHEPLUUU BOKPYT BEPTHKAIBHOW ocu c yactoro N=10 o6/mmH. B 1eHTpe
m1aTGopMbl CTOUT YeIoBeK Maccor My=60 kr. Kakyio THHEHHYI0 CKOPOCTh OTHOCUTEIILHO T0JIa
nomenieHust OyeT UMEeTh YeJIOBEK, €CIM OH IepelIeT Ha Kpall miaThopMbl?

3. Kakyro cuity Hafio IPUIIOKUTH U1 MTOJbeMa BaroHeTku maccoi 500 Kr mo scTakane ¢
yIJI0M HakJioHa 25°, eciau K03 PUIMEHT COnpOTUBIIEHUS ABIKeHUI0 paBeH 0,057

4. Hutb, Ha KOTOPOM BUCHUT Ipy3 Maccoil 1,6 Kr, OTBOAUTCS B HOBOE MOJIOKEHHUE CHUIION
12 H, peicTByroIIeil B TOPU30HTAILHOM MOJI0KeHUH. HailTh cuity HaTsKEHUST HUTH.

5. Ilpu xakoM MHHHMAaIbHOM KO3(pQUIMEHTEe TpeHHS TPy3 HE OYICT CKOJIB3UTH IO
HAKJIOHHOM MJIOCKOCTH, €CJIM YToJl HaKJIoHa paBeH 30°7

6. JlBa omHoponaHbix mapa Maccamu 10 kr m 12 xr ¢ paguycamu 4 cM u 6 cm
COOTBETCTBEHHO COEJAMHEHBI MOCPEACTBOM CTEp>kKHsS Maccod 2 kr um juuHod 10 cMm. LleHTpsl
IapoB JieKaT Ha MNPOJOJDKEHUH OCH CTepkHA. Haliure monoxeHue LEHTpa TSHKECTH 3TOU
CHUCTEMBI.

Pa3zpgen 1. Mexanuka

Konmponvnaa paboma no meme 1.3. 3aKonbl cOXpanenus 6 mexanuke

1. Baron maccoit 20T, nmwkymuiics co ckopoctbio 0,3M/c, HaroHseT BaroH maccoit 30T,
JIBUKYLIMiics co ckopocThio 0,2Mm/c. KakoBa cKOpocTh BaroHOB IOCJIE€ B3aWMOJAEWUCTBHUS, €CIIU
yZiap Heynpyruu?

2. Kakyro paboTy Ha/ll0 COBEPIINTH, YTOOBI JICKAIIMI Ha 3eMJIe OAHOPOJHBINA CTEPKEHB
JuHOM 2 M 1 Maccoit 100 Kr mocTaBUTh BEPTUKAIBHO?

3. C kakoit HaYaJbHOM CKOPOCTHIO Vo HAI0 OPOCUTH BEPTHKAIBHO BHHU3 MY C BBICOTHI N,
4TOOBI OH MOCJIE yJIapa O 3eMJIIO MOANPBITHYJ OTHOCUTENIBHO HA4aIbHOI'O YPOBHS Ha BBICOTY:

a) h=10 m;

6) h.

CuutaTh yaap abCONIOTHO yIIPYTUM.

4. MasTHUK Maccoil M OTKJIOHEH Ha Yrojl ¢ OT BepTUKaiu. KakoBa cuia HaTsS)KEHUSI HUTH
IIPU MPOXOKIECHUHN MAaITHUKOM IOJIOKEHUS paBHOBeCHA?

5. Camorer Maccoil 2 T IBMIKETCS B TOPU30HTAILHOM HAIPABIEHUU CO CKOPOCThIO 50
Mm/c. Haxonsice Ha BbicoTe 420 M, OH NEPEXOIUT HA CHH)KEHUE MPHU BBIKJIIOUYEHHOM JIBUTaTeNe U
JOCTUTAeT JOPOXKKH a’pojapoMa co ckopoctbio 30 wm/c. Omnpenenuts padoOTy CHIIBI
COIPOTHBIIEHHUS BO3/[yXa BO BpEMs MJIAHUPYIOLIETO MOJIeTa.

6. Haittm KIIJ[ wHakmoHHOM I1IockocTH AnuHOM 1 M um BwIcoTOM 0,6 M, ecinu
K03 PUIIMEHT TpeHus MpH IBUKEHUHU 10 Hel Tena paseH 0,1.

7. C KaKo# CKOPOCTHIO TMOHMIKAETCSI YPOBEHBb BOJBI B OaKe, MIIOMIAb CEUYEHUS KOTOPOTO
M2, ecli CKOPOCTH TeueHHs BOJBI B OTBOJsAIIEH TpyOe Teuenuem 20 cm? pasna 2 m/c? Kakos
pacxoj Boabl B Oake?

8. CkopocTh TeueHHsI BOJbl B IIHMpOKOil vactu TpyOel 10 cm/c. KakoBa ckopocTh ee
TEYEHHS B Y3KOU 4aCTH, JUaMETP KOTOPOH B 4 paza MEHbIIIE JUaMETPa IMIUPOKON 4acTu?

Pa3nea 2. MoaekynsipHas pusnka
Koumponwvnaa paboma no meme 2.1 Monexynapno-Kunemuueckan meopus
1. Kakoif 00beM 3aiiMeT BOJIOPOJI, COJEpKAIIUI TaKoe e KOJMYECTBO BEIIECTBA, KaKOE



COJICPXKUTCS B a30T€ 00beMOM 2 M3? Kakoii 06beM 3aiimer KHUCJIOPOJI, COAEPKAIINN TaKOe Ke
KoJu4ecTBo BemiecTBa? Temneparypa u 1aBjieHHE ra30B OJMHAKOBEHIE.

2. B opunakoBBIX OanioHax MpH OJAWHAKOBOHM TeMIiiepatype HaxojsaTcs Bopopoxa (Hz) u
metad (CH4). Maccer ra3oB oquHakoBbl. Kakoil U3 ra30B MPOU3BOAUT OOJbIEEe TaBICHHE Ha
CTCHKH OaJIOHA ¥ BO CKOJIBKO pa3?

3. Ilpu cxxatuu raza ero 00beM yMEHBIIWICS ¢ 8 70 5 J1, a 1aBJICHHE MOBBICKIIOCH Ha 60
klla. HaiiTu nepBoHayaibHOE JaBJICHHUE.

4. Kakoii o0beM 3aiimeT ra3 npu temneparype 67 °C, ecnu nipu temneparype 17 °C ero
00beM OBbUI MIATH JIUTPOB?

5. [ImoTHOCTH cMecu a3oTa W Kuciopoaa npu temmeparype t = 17 °C u naBieHuu po
=10°I1a pasua p = 1,23kr/m. Haiinute koHumeHTpamuyu Ni ¥ Nz MOJEKYI a30Ta M KHUCIOPOJA B
cMecu. MonsipHast macca azora M1 = 28 r/moib, kuciopoaa Mz = 32 r/monb. IlocrosiHHas

Bonbivana k =1,38 10-23. J[ix/K, yauBepcanbHas razoBas nmocrosiadas R = 8,31 JIx/(mois-K).
6. Hackoabko M3MEHsIETCSl BHYTPEHHsIA 3Heprus renus maccoil 230 r npu yBeIMYEHUH
Temneparypsl Ha 27°C?

7. Ha pucyHke noka3aH LMKJIWYECKUH MPOLIECC, COBEPIIAEMbIN HaJ HAEaJbHBIM Ia3oM,
npudyeM 1 — 2 — n30X0opHbIi, 2 — 3 — n300apHsbIi npoueccsl. Temmneparypsl ra3a B Toukax 1 u 3
paBubl coorBeTcTBeHHO T1 = 300 K 1 T3 =400 K. Haittu remneparypy T2 raza B Touke 2. Macca

rasa nocTosiHHa.
2

P

0 ¥
8. 3aKphIThIil ¢ 000MX KOHIIOB TOPU3OHTAIBHBIA IUJIMHIP 3aI0JIHEH UICATbHBIM Tra3oM

npu temueparype t = 27 °C u pa3fesieH NOJBHKHBIM TEIUIOHEIPOHUIAEMBIM NIOPIIHEM Ha JBE
paBHbple yacTu amuHOM L = 50 cm kaxkpas. Ha kakyroo BenmnuumHy At HY)KHO IOBBICHUTH
TeMIIepaTypy raza B 0JIHOM MMOJIOBUHE IIWJINH/PA, YTOOBI MOPIIEHh CMECTHIICS Ha paccTosiHue | =
20 cM npu HEM3MEHHOM TeMIepaType ra3a BO BTOPO OJIOBUHE LIUIUHApA?

Pa3nea 2. Monekyasipaas puszuka
Konumponvnas paboma no meme 2.2. Hauana mepmoounamuxu

1. Kak wu3MmeHsiercs BHYTpPEHHSI DSHEpPrusi OJHOATOMHOTO rasa Mpu H300apHOM
HarpeBaHuu? MpU U30XOPHOM OXJIAKIACHUU? IIPU N30TEPMHUUECKOM CHKATUN?

2. Kakyro paboTy A coBepiaeT ras, KOJIMYECTBO BEIIECTBA KOTOPOTO V, IpU U300apHOM
MOBBIIIEHUH TeMIepaTypbl Ha 477

3. B mByX mMAMHIpax MOJ MOABMKHBIM IMOPIIHEM HaXOJSATCS BOJOPOJ M KHUCIOPO/I.
CpaBHMTB pabOThI, KOTOPbIE COBEPIIAIOT ITH ra3bl MPU H300apHOM HArpeBaHUU, €CIIH UX MACCHI,
a TaK)Ke HayaJlbHbIe U KOHEYHbIE TEMIIEpaTyphl PaBHBI.

4. O6beM kucimopoga maccoit 160 r, Temmeparypa kotoporo 27 °C, npu n3006apHOM
HarpeBaHuu yBenuuuics BiaBoe. HaliTu paboTy rasa mpu paciivpeHHH, KOJIWYECTBO TEIUIOTHI,
KOTOpOE IOIIJIO HAa HAarpEBaHUE KUCIIOPOa, N3MEHEHNE BHYTPEHHEN SHEPTUN.

5. B xanopumertp c temnoemkocthio 63 JIx/K Obuto Hamuto 250 r macna mpu 12 °C.
[Tocne omyckanusi B Macimo MeaHoro tena maccor S00 r mpu 100 °C ycranoBuiack oOras
temriepatypa 33 °C. KakoBa, 1o JaHHBIM OIIbITa, YJ€IbHas TEIJIOEMKOCTh Macia?

6. B uaeanbHOM TEIOBOM MAIIMHE 32 CUET KaXKIOT0 KWJIOMHKOYJISl SHEPTUH, TOJTydaeMOn
oT HarpeBartensi, coBepmaercs padora 300 J[x. Onpenenuts KIIJ| mamumHbel u TemnepaTypy
Harpesarelis, €Clii Temieparypa xojoauibHuka 280 K.



7. Kakyto cpelHIOl0 MOIIHOCTb pa3BUBAET ABUTATENIb MOTOILMKJIIA, €CIU MPU CKOPOCTH
newkeHus 108 km/4 pacxon 6ensuna cocrasiset 3,2 1 Ha 100 km ytu, a KITJI nBuraremns 25%?

8. C xakoil HaMMEHBIIEH CKOPOCTHIO JTOJKHA JIETETh CBHHIIOBAsl IPOOMHKA, YTOOBI MPH
yaape o IpenarcrBue oHa pacmiaBwiack? Cuntarh, 4TOo 80% KHHETMYECKOW SHEPIruu
MPEBPATUIIOCH BO BHYTPCHHIOIO YHEPTHIO JIPOOWHKH, a TeMIiepaTypa IpOOUHKHU 10 yaapa Obuia
127 °C.

Pa3nea 3. DiekTpoanHaMuka

Konmponvnasa padoma no meme 3.1. Inekmpuueckoe none

1. JIBa ToueuHsbIX dnekTpudeckux 3apsaaa Q1=2nKn u Q>=-1nKn HaxXoasTcs B BO3AYXE HA
paccrossauu d=12 cM apyr ot apyra. OnpeaenuTh HaNpsOKEHHOCTh E M MoTeHIMan ¢ 1o,
CO3/1aBa€MOr0 3TUMHU 3aps/iaMu B TOuke A, ynan€HHon ot 3apsaa Qi Ha paccrosiHue ri=10 cm u
ot 3apsaaa Q2 Ha =7 cM.

2. JlBa miapuka, pacmoliio)keHHble Ha pacctosHuu 10 cM Jpyr oT JApyra, HUMEIOT
O/IMHAKOBBbIE OTpHIATENbHbIE 3apsapl U B3aumonenctByroT ¢ cuwior 0,23 mH. Haiitu ymcio
M30BITOYHBIX JIEKTPOHOB Ha KaXJIOM IHIapHKE.

3. HailTu HampspKEHHOCTb IOJIA  3apsSOKEHHOM OECKOHEYHOM IUIACTHHBI, €CIU
TIOBEPXHOCTHAS IIOTHOCTB 3apsiia Ha Hell paBHa 354 uKn/m?

4. O]1C snementa 1,5B, a ero BHyrpeHHee compotusierue 0,5 Om. ComnpoTuBieHue
BHeIlIHeH 1enu Takxke paBHo 0,5 OM. KakoBa cuia Toka B nienu?

5. C KakuM yCKOPEHHEM JBUKETCS AJIEKTPOH B JEKTPUUYECKOM I0JI€ HAMPSKEHHOCTHIO
10 xB/m?

6. [IBa 3apsna, oMH U3 KOTOPBIX MO MOIYJO B 4 pa3za 0oJbIIe JPYroro, pacroyiOKEHBI
Ha PacCTOSHUM I Opyr OT apyra. B kKakoll TOuke MpOCTpaHCTBA HANpPSHKEHHOCTh MOJIs paBHA
HYJIIO, €CIIN 3apsbl: @) OAHOUMEHHBIE; 6) pa3HOMMEHHbIE?

7. 3apsoKeHHBIM METAUIMYECKMM JIMCT CBEpHYIM B IinHAp. Kak wu3MeHusnach
MMOBEPXHOCTHAS IJIOTHOCTH 3apsiaa?

8. HaifTu HampsDKEHHOCTH TIONA  3apsHKEHHONM OECKOHEYHOW TUIACTHHBI, €CIU
TIOBEPXHOCTHAs IUIOTHOCTB 3apsijia Ha Heil paBHa 354 uKn/m?

9. Bo ckoibKO pa3 HM3MEHHUTCS E€MKOCTh KOHJEHCAaTopa NpU YMEHbIIEHHH paboueit
IUIOLIA/IM TUTACTUK B 2 pa3a U yMEHBIIEHUH PAaCCTOSHUSA MEX1y HUMHU B 3 paza?

Pazjen 3. DaekTpoauHaMmnka
Konumponvnas paboma no meme 3.2. Ilocmoannslit 31ekmpudeckuii mox

1. 3AC snemenrta 1,5B, a ero BHyTtpeHHee comnpotusieHue 0,5 Om. ComnpoTuBieHne
BHEIIHEeHW nenu takxe paBHo 0,5 OM. KakoBa cuna Toka B nenu?

2. Axkkymynsatop ¢ BHyTpeHHMM conporuBieHneM 0,20M u 3JIC 2B 3aMKHYT
POBOJIOKOM. OmpenenanTh oAb MOMEePeUHOro CeYeHHs TPOBOJIOKH, €CIIU CHJla TOKAa B LIENHU
paBHa SA, yelbHOE CONpOTHBIeHHE MPoBonoku pasHo 0,1:10° Om M, a ee amuuHa pasHa SM.

3. KakoBa Macca Menu, BbIACIUBIIEHCS 3a 1 4 Ha KaToJ/ie, €CIM CHJIa TOKA Yepe3 pacTBOp
MeJIHOTO Kyropoca pasHa 5000 A? DnexTpoxuMmudeckuii sxBuBanest meau 3,28-107 kr/ K.

4. JIBa mpoBoagHWKa comnpoTtuBieHueM S5SOM u 70M CcoOeAMHEHbI NapauIeIbHO |
MOJIKJIIOUEHBl K UCTOYHHUKY JIEKTPUYECKOro TOKa. B mepBoM Bblenmiocs B BUjE Temna 17,6
k/x sHepruu. Kakoe KoaM4ecTBO TEMJIOTHI BBIJAEINUIOCH BO BTOPOM IPOBOJHMKE 32 TO K€
Bpemst?

5. CKOJIbKO BPEMEHHU JJIUTCSl HATPEBAHUE B AJIEKTPUUYECKOM YailHUKEe MOITHOCThIO 800BT
31 Boasl oT 180°C no temnepatypsl kunienust? KI1]] gaiinvka paBen 87%.

[Ipu »nexTponn3e pacTBOpa CEpPHOM KHCIOTHI pacxoayercss MomHocte 37 BrT.
Onpenenure CONPOTUBIIEHUE AIEKTPoIUTa, eciau 3a 50 MuH Boiaensercs 0,3 r Bogopoaa.

6. [Torennnan nonmsanuu aroma renus 24,5 B. Halitu paboty noHHM3amuu.



7. B anexktponutudeckoi BaHHE uepe3 pactBop npoiuen 3apsaa Q=193 kK. ITpu a3tom Ha
KaTOJIe BBIIENMJICS METaul KOJIMYECTBOM BemecTBa v=1 Moib. OnpenenuTb BaleHTHOCTb Z
MeTajula.

Pa3znea 3. JjekTpoauHaMuKa
Koumponvnasa paooma no meme 3.4 Maznummnoe none

1. /JIBa mapamnenbHbIX OecKOHEUHO AMMHHBIX mpoBoja D m C, mo KoTOpeIM TEKyT B
OJHOM HAIpaBJIeHHU TOKH cuioii 1=60 A, pacmonoxensl Ha pacctosaun d =10 cMm apyr or
napyra. OnpenenuTb MarHUTHYK0 UHAYKIMIO B Mojsi, CO3/1aBaéMOro MPOBOJHUKAMU C TOKOM B
TOUYKe 4, OTCTOSIIEH OT OJIHOTO IPOBOJIHUKA HAa PACCTOSIHUH 1=5 CM, OT JAPYroro Ha pacCTOSHUU
r.=12 cm.

2. Pamka twrommaaeo 400 cM? romerieHa B OJIHOPOJHOE MarHUTHOE noJjie uHaykuueu 0,1
Tn Tak, 4TO HOpMaJIb K paMKe MepPHEeHIUKYIsIpHA TUHUAM UHIYKIUU. [Ipu kako# cuie Toka Ha
pamKy OyneT aelicTBoBaTh Bpamaoiumii MoMeHT 20 MHM?

3. MarHuTHBII MOTOK BHYTPU KOHTYpa, IUIOMIAJL MOMEPEUYHOTro ce4eHusi KoToporo 60
cm?, paBen 0,3 MB6. HaifTu MHAYKIMIO MO BHYTpH KOHTYpa. Ilone cuMTaTh OJHOPOIHBIM M
NEePHEHANKYIISIPHBIM TIOCKOCTH MPOBOAHUKA.

4. KakoBa MHAYKIMS MarHUTHOTO IOJIL, B KOTOPOM Ha MPOBOJHUK C JUIMHON aKTUBHOM
yactu 5 cM aeictByet cuia 50 MH? Cuia Toka B ipoBoanHuke 25 A. IIpoBOJHUK pacronokeH
NEPIEeHIUKYISIPHO BEKTOPY UHAYKIIMA MarHUTHOTO TOJISI.

5. TlpoBoanuk ab, mamuHa kKotoporo | m macca M, MOABEIICH HA TOHKUX MPOBOJOYKAX.
[Tpu mpoxokIeHuu BO HEMY TOKa | OH OTKJIIOHWJICA B OJHOPOJHOM MAarHMUTHOM MOJIE TaK, YTO
HUTH 00pa3oBalid Yo ac BepTUKaibio. KakoBa HHIYKIMS MarHUTHOTO T0JIs17

6. Kakas cuna aeiicTByeT Ha MPOTOH, IBHXKYIIUICS cOo cKopocThio 10 MM/Cc B MAarHUTHOM
nosie uHAyKuuei 0,2 Thn nepneHANKYISIPHO JIMHUAM UHIAYKIMUA?

7. IIporon B maruutHOM 1osie uaaykuuen 0,01 Ta onucan okpyxHocTs pagnycom 10 cm.
Haiitn ckopocTh poTOHa.

Pazjen 3. DaekTpoauHaMmnka

Konmponsnas paboma no meme 3.5 InekmpomazHumuoe none

1. Ha pucyHke u300pak€H y4yaCTOK AJUHHOTO MPSMOTO MPOBOJA, MO KOTOPOMY
npoTekaeT Tok cuiioit |. IIpoBo neUT B TiockocTH pucyHka. Kak HampaBieH B Touke A BEKTOP
WHIYKIAH B MarautHOrO MOJISA, CO3JIaHHOTO 3TUM TpoBoAOM? Omeem Hanucamv ClO8AMU
(86epx, 6HU3, K HAOIO0amento, om HabIoamens).

OTtBeT:

2.  IlpsmonuHeWHBIH NPOBOAHWK JIHHOH 0,5M, TO KOTOpOMY Te4eT TOK 6 A,
HaxOJIUTCAd B OJHOPOJHOM MAarHUTHOM Iosie. Moaynbs BekTopa MarHUTHOW MHaykumu 0,2 T,
npoBOMHUK pacnoioxen mox yrioMm 30°k Bekrtopy B. KakoBa cwmia, pelcTByromas Ha
IIPOBOJAHMK CO CTOPOHBI MarHUTHOro nouiA? (OTBET JaTh B HBIOTOHAX.)

Ortser:

3. Ilposonounas pamka miomaabio 2-103 M2 Bparmaercss B 0JHOPOJIHOM MArHHTHOM
[IOJIE BOKPYI OCH, MEPIECHAMKYJISIPHON BEKTOPY MAarHUTHOM MHAYKIUU. MarHuTHbIA IIOTOK,
TIPOHM3HIBAIOIIHIA TIIOIIAbL PAMKH, H3MeHseTcs 110 3akony @=410°c0s107¢ rie Bce BeTMUMHBI
BeIpakeHbl B CU. Uemy paBeH Moy MarHuTHON HHAYKIUU? (OTBET BhIpa3uTe B M111.)



OtBeT:

4.  CeBepHblil IOJIOC MarHuTa BBOJAT B AIIOMHHHEBOE KouibLlo. Kak u3MeHsercs
MOAYJIb IIOTOKa MarHUTHOW MHIYKLIHMH BHEIIHETO MarHUTHOIO I10JIS, IPOHU3BIBAIOLIECE KOJIBLIO,
IIpY BBEJICHWU MAarHuTa B KOJBIO U BBIBEJACHUM MarHurta u3 koipua? Kak nsmeHsercs Moayib
CUJIBI MHIYKIIMOHHOI'O TOKA B KOJIbLIE MPU YBEJIUYEHUH CKOPOCTU BBEICHMSI MarHuTa?

II II -
._'%'_. "
K kaxmomy ajeMeHTy mepBOro croslia moa0epuTe COOTBETCTBYIOIIUN SJEMEHT W3

BTOPOTO ¥ BHECUTE B CTPOKY OTBETOB BHIOpAHHBIE U(PHI IO COOTBETCTBYIOIINMHU OyKBaMH.
OU3NYECKUE BEJIMYVHBI N3MEHEHUE BEJIMYNHBI

A) Moaysnb mOTOKa MarHUTHOM

WHAYKIMHU [IPY BBEJICHUU MarHuTa B 1) YBenuuuBaercst
KOJIBIIO

b) Monynps notoka MarHuTHOM
WHJYKIUU [IPY BBIBEJACHUN MarHuTa U3 2) YMmeHb11aeTcs
KOJbLa

B) Monynb cuibl ”HAIYKIIHOHHOTO

3) He usmenurcs
TOKa B KOJIbLIE

OTtBeT:

5. N3 mMeTamnmmyeckoi MIPOBOJIOKH CACJIaHbl ABC€ OJWHAKOBBIC pPAMKH. Pamka 1

—
HaxXo4uTcCsa B OAHOPOAHOM MAarHuTHOM II0JI€ C HH,ZLYKHI/IGI‘;I Bl YU B Ha4aJbHBIM MOMEHT BpPEMCHU
paciojioKeHa OTHOCUTCIIBHO JIMHUHA MarHUTHOM HHAYKIHUU TaK, KaK IIOKa3aHO Ha pHUC. 1. Pamka

—_—
2 HaxogUTCs B OAHOPOJHOM MAarHUTHOM IOJIE€ C MHIYKIUEH B, TMHUM MarHUTHOW MHAYKLIUU
KOTOPOT'O HAMpaBJIEHHI TaK, KaK MOKa3aHO Ha puC. 2.

Puc. 1 Puc. 2

B momenT Bpemenu to =0 pamky | HauMHAIOT Bpalath (HanpaBieHHE BpallleHHUs YKa3aHO
CTpENKOH), a MOIyJTb MHIYKIWW B HaumHaeT M3MEHATHCS C TeUYEHHEM BpEeMeHH ! 1o 3aKoHy
Ba(t)=2t.

VYcTaHOBHTE COOTBETCTBHE MEXAY I'padMKaMHU 3aBUCUMOCTEH (U3NYECKUX BEIUYHH OT
BpeMeHU U (u3nueckuMH BenuuuHaMu. K KaXIoW MO3WIMM TEpBOro CToidma moadepute
COOTBETCTBYIOIIYIO MO3UIMIO U3 BTOPOTO CTOJIONA U 3alMIIUTE B TaOJIHIly BBIOpaHHBIC IIH(PHI
0] COOTBETCTBYIOIIMMHU OYKBaMH.



I'PA®HUK 3ABUCUMOCTHU
®U3NYECKONM BEJIMYMHBI OT OUSNYECKAS BEJIMYNHA
BPEMEHHI

1) MarauTHBII MOTOK, TPOHU3BIBAIOIINN
pamky 1.

=y

2) MarHuTHbI IOTOK, TPOHU3BIBAIOLINI
pamky 2.

3) OJ1C unayKiuu, BO3HUKAIOLIAs B
pamke 1.

T - 4) Monayns DJ1C uHayKIINH,
BO3HHKAIOIIIEH B paMKe 2.

b)

OrtBer:

6. Ilo ropu3oHTanbHO PACHOJOKEHHBIM IIEPOXOBATHIM pEIbCaM C MPEHEOPEIKUMO
MajblM CONPOTHUBIEHHEM MOTYT CKOJB3UTh JIBa OJUHAKOBBIX CTepxHsA Maccoi m= 100 r u
conporuienueM R = 0,1 Owm. Paccrosuue mexmy penbcamu |= 10 cm, a koadduiment
Tperust u = 0,1. Penbehbl co CTEpKHAMU HaxXoIATCS B OJTHOPOAHOM MarHUTHOM noje ¢ B=1 Tu.
[Tox ne¥icTBUEM TOPU3OHTAIBLHOM CHIIBI, IEUCTBYIONIECH HA TIEPBBIA CTEPKEHb BJOJbL PEJbC, 00a
JBUKYTCSl TOCTYNATEIbHO PABHOMEPHO C pa3HbIMHM cKopocTsiMu. KakoBa CKOpPOCTh JBHKEHUS
IIEPBOIO CTEPKHS OTHOCUTENBHO BTOporo? CaMOMHAYKLIMENH KOHTYpa IpeHeOpeyb.

Pa3ges 4. KosieOanusi 1 BOTHBI

Konumponvnas paooma no meme 4.1 Mexanuueckue konebanusa u 601Hbl

1. Touka coBepmaeT rapMoHHUYeckue KonebaHus ¢ yactoro v=10 I'm. B momeHr,
INPUHATBIA 32 HAdaJbHbIM, TOYKAa HMMEJa MAKCUMAJIBHOE CMELIEHHE Xwaxe=1 MM. Hammcats
ypaBHEHHUE KOJCOaHUN TOUKH.

2. Ha xakoe paccTosiHHE HaJ0 OTBECTH OT MOJIOKEHUSI paBHOBecUs Trpy3 Macco 640 r,
3aKpeIUICHHBI Ha TpyxuHe KecTkocThio 0,4 kH/M, 4YTOOBI OH TPOXOAMI TOJOXKEHUE
paBHOBECHS CO CKOPOCThIO 1 M/c?

3. B xone6aTesbHOM KOHTYPE UHIYKTUBHOCTb karymkupasHa0,2l's, a ammuTyna
kosiebaHuit cunbl Toka 40 MA. HaiiTu »Hepruio 3JeKTpUYECKOro MOJs KOHJEHcaTtopa M
MarHMTHOTO IOJISI KaTyIIKH B TOT MOMEHT, KOTJJa MTHOBEHHOE 3HAUEHHUE CUJIBI TOKa B 2 pasa
MEHBIIIE aMIUIUTYAHOIO 3HAYEHHUS.

4. KoneGaTenbHbIil KOHTYpP COCTOMUT M3 KOHJEHcAaTopa eMKOCThbio 1 MK®D M KaTylIKu
UHAYKTUBHOCTBIO 4 I'H. AMIuTyAa kosieOanuit 3apsna Ha konaencarope 100 mxKn. Hanucarp
ypaBaenus g = q(t), i = i(t), u = u(t). Haiiti ammutyny KojieOaHHiA CHIIBI TOKA U HAMTPSKCHUSL.

5. CKOpOCTh pacnpoCTpaHEeHHs 3ByKa B CTaiu paBHa 5 km/c. KakoBa qimHa 3BYKOBOH
BOJIHBI, KOTOpasi paclpOCTPaHAETCs B CTallU, €CJIM YacToTa Kojebanuii paBHa 4kl '11?

6. /IluHaMUK MOAKIIOUEH K BBIXOAY 3BYKOBOI'O I€HepaTopa 3JIEKTPUUYECKUX KoJeOaHUH.
Yactora konebanuit 165 T'm. Ompenenurte AMMHY 3BYKOBOM BOJIHBI, 3Has, 4TO CKOPOCTh
3BYKOBOM BOJIHBI B Bo3ayxe 330 m/c.



Pasnen 4. KosieGanusi 1 BOJIHBI

Konumponwnotit paboma no meme 4.2. Inekmpomaznummnole Konebanus u 60J1Hbl

1. Onpenenure paccTossHME OT 3eMiu 10 JIyHbl B MOMEHT JIOKALMH, €CIU MOCIaHHBIN
CUTHAJI BEpHYyJIca yepes 2,56 c.

2. B kakoMm [auana3oHe JUIMH BOJH MOXET paboTaTh MNPUEMHHK, €Cld EMKOCTh
KOHJIEHCATOpa B €ro KoyiebarenbHOM KOHTYpe aBHO u3Mensiercs or Cl1 = 50 n® go C2 = 500
n®d, a MHAYKTUBHOCTh KaTYIIKU MOCTOsIHHA U paBHa L = 20 MxI'H?

3. Ha xakoM paccTOosSiHUM S OT aHTEHHBI pajiMosiokatopa A Haxonutcs o0wvekT C, eciu
OTpaXEHHBIN OT HEro paJHOCUTHANl BO3BPATUIICS 00OpaTHO uepe3 MPOMEeKyToK Bpemenu T = 200
MKC?

4. CKOpOCTb V PacCHpOCTPAHEHHUS AIEKTPOMArHUTHBIX BOJH B HEKOTOPOW Cpele paBHa
200 Mwm/c. Omnpenenure AIUHY A SJIEKTPOMArHUTHBIX BOJH B 3TOW Cpele, €ClId MX 4YacToTa
KosiebaHuil B Bakyyme vo =2 Ml 1.

5. Ompexpenure MAJIUHY SJEKTPOMAarHUTHOW BOJHBI B BaKyymMe, Ha KOTOPYIO HACTPOCH
KoJie0aTeNbHBIN KOHTYP, €CIIM MaKCHUMAaJbHBIN 3apsii Ha oO0KkIaakax koHaeHcaropa Qm =10 uKu,
a MakcHUMallbHas cuja TOKa B KOHType Im = 1 A. AKTUBHBIM COINpPOTHUBIEHHEM KOHTYypa
peHeOpeyb.

6. Ilockast 3JIeKTpOMarHuTHas BOJIHA PACIPOCTPAHACTCS B OJHOPOJHON U M3OTPOITHOM
cpelle HAMpsSHKEHHOCTH SJEKTPUUECKOro mojs BoiHBl Eo= 12 B/m. Omnpenenure: ¢dazoByro
CKOPOCTbH BOJIHBI; aMIUTUTY/Ty HAMPSHKEHHOCTA MarHUTHOTO TIOJISI BOJTHBI.

7. VICTOYHUK MOHOXPOMATHYECKOTO CBETa C JUIMHOW BOJHBI Ag=550 HM HBMKETCS B
BaKyyMe CO CKOpocThI0 L = (,2¢ 10 HampaBJIeHHUIO K HaOmroaarento. Onpenenure UIHHY BOJIHEI,
KOTOpYIO 3adUKCUPYyeT IPUEMHUK HaOII0AaTes.

Pa3nea S. Onruka

Koumponsnaa paboma no meme 5.1. I'eomempuueckana onmuka

1. ITor kKakUM yTJIOM JIOJKEH Ma/1aTh JIyd CBETA Ha IUIOCKOE 3€PKaJlo, YTOOBI YToJl MEXIy
OTpa)KEHHBIM M MAJAIOLIUM JydaMy ObUT paBeH 65°7

2. Ha kakoi yroy OTKJIOHHUTCS JIyd CBETa OT ME€PBOHAYAIBHOIO HAIPABIICHUS, YIIaB O]
yriiom 45° Ha MOBEPXHOCTh CTEKJIa? Ha MOBEPXHOCTH ajiMasza’?

3. KakoBbl panycbl KpUBU3HBI IOBEPXHOCTEH BBITYKJIO-BOTHYTON COOMparoIiel JUH3bI C
ONTUYECKOM CUIION 5 IITp., €CIIU OJUH U3 HUX OOJIbIle APYroro B 2 pasza?

4. Ha kaxoil yroy OTKJIOHHUTCS JIyd CBETa OT IE€PBOHAYAIBHOIO HAIPABIICHUS, YIIaB O]
yriaoM 45° Ha MOBEPXHOCTD CTEKJIA? HA MOBEPXHOCTh anmasa?

5. JIyd cBera mepexoJMT W3 BOJBI B CTEKJIO. YTos majaeHus paBeH 35°. Haitu yron
IIPETOMIICHUS.

6. KaxkoBbl painycbl KpUBU3HBI IOBEPXHOCTEH BBITYKJIO-BOTHYTON cOOMparoIien JMH3bI ¢
ONTUYECKOH CHUJIOHN 5 ANTp., €CIM OJIMH U3 HUX OOJbIIe Ipyroro B 2 pa3a?

7. Ilpenmer pacronoxeH B 25 cM OT coOuparoliedl JIMH3bI C paguycaMy KpPUBU3HBI
nosepxHocted 20 cM. OnpenenuTs NoKa3aTellb MPEJIOMIIEHNS CTEKIIA, U3 KOTOPOrO U3rOTOBJIEHA
JIMH3a, €CIU IeUCTBUTENbHOE N300pakeHNe ITpeIMeTa MOTYYHIIOCh Ha pacCTOSHUU | M OT Heé.

8. OnpenenuTs ONTUYECKYIO CHIIY pacCEMBAIOLIECH JIMH3BI, €CJIU U3BECTHO, UYTO IIPEIMET,
MOMEILEHHBIN Tepes] Bel Ha paccTostHuM 40 cM, 1aeT MHUMOE M300pakeHHe, yMEHbIIEHHOE B 4
pasa.

Paszpen 5. OnTuka

Koumponwvnasa paooma no meme 5.2. Bonnosasa onmuxa

1. Ha nudpakinoHHYIO pEIIeTKYy B HAIpaBICHWH HOPMAJIM K €€ MOBEPXHOCTH IMaaaeT
MoHOXpoMaTHueckuii cBeT. Ilepwon pemérkn 0=2 mkM. Kakoro HamOoJbImero mopsaka
TUQPAaKIMOHHBIA MakCcUMyM HaéT 3Ta pemiérka B ciydae kpacHoro ceera (A1=0,7 MKM) 4 B
cinydae ¢puoneroBoro (A2=0,41 Mxm)?



2. B xabunere ¢usuku ecth audpakuonHsie penietku, umeromue 50 u 100 mTpruxoB Ha
1 mMm. Kakast U3 HUX AacT Ha 9KkpaHe Oosiee MUPOKUI CIEKTP MPH MPOYUX PABHBIX YCIOBUIX?

3. Mudpaxkuuonnas pemerka comgepxut 120 mrpuxoB Ha 1 mm. Haiitu niuHy BOJIHBI
MOHOXPOMAaTHYECKOr0 CBETa, MAJAloIIero Ha PEeLIETKY, €CIU Yrojl MEXIy ABYMs CIEKTpaMu
IIEPBOIO MOPsAKA PaBeH §°.

4. JIBa KOTEPEHTHBIX UCTOYHHKA S1 U Sy (pHUC.) U3IIY4arOT MOHOXPOMATHYECKUH CBET C
mmHON BomHBl 600 HM. OmnpenenuTh, HA KaKOM PACCTOSHHM OT TOYKHM O Ha dKpaHe Oyjaer
MEePBBI MaKCUMYM OCBelIeHHOCTH, eciii OD=4 M u S1 S2 =1 mm.

5. B ycranoBke aiist HaOmroieHus Kojenr Hpl0TOHa MCToIb3yeTcsl INIOCKOBBIYKJIast INH3a
¢ pamumycoMm kpuBH3HBI 8,6 M. IIpu oOcBeleHMM YCTaHOBKHM MOHOXPOMAaTHYECKHUM CBETOM,
[aJA0IIUM HOPMAJIbHO HA IUIOCKYIO MOBEPXHOCTH JIMH3bI, PAINyC YETBEPTOrO TEMHOI'O KOJbLA
ObL1 paBeH 4,5 mMm. OnpenenuTs AJUHY BOJHBI CBETA, €CIIM HAOIIOJACHHE BEJIOCh B OTPAKEHHOM
CBETE.

6. CBeT, OTpaXEHHBIN OT MOBEPXHOCTH BOJIbI, YACTUYHO MOJsipu30BaH. Kak yoenuTscs B
9TOM, UMesl ToJsipon1?

Paznen 6. KBanroBasi pusuka

Koumponvnasa paooma no meme 6.1. Keanmoeaa onmuxa

1. IIpu 0baydeHHnn mapoB PTYTH 3JIEKTPOHAMU SHEPrUsl aToMa PTYTHU yBEIMYMBACTCSA Ha
4,9 »B. KakoBa /uiHa BOJHBI M3JIy4€HUsS, KOTOPOE UCIIYCKAIOT aTOMbl PTYTH IPU NEPEXOAE B
HEBO30Y>KICHHOE COCTOSTHUE?

2. B Bumumoil wyactu cnekrtpa CoiHIa 4YeTbIpe JMHUM IOIJIOIIEHUS BOJOPOJA.
HauGonpiast [yirHa BOIHBI B CIIEKTpe noriouieHust Opuia 656 HM. Hailtu JuIMHBI BOJIH B CIEKTpE
MOTJIOUIEHUS], COOTBETCTBYIOIINE OCTAIbHBIM JTMHUSIM.

3. Ilpu xakoif MUHMMaJbHON PHEPTrUU KBAHTOB MPOM30iMIeT (oT0d(h(HEeKT Ha IIMHKOBOM
1acTuHe?

4. JInuaHOBONHOBAs (KpacHas) rpaHuua ¢potorddexra ans meau 282 um. Haiitu pabdoty
BBIX0/1a 3JIEKTPOHOB U3 MeH (B 3B).

5. Yron paccesiHus pEHTIT€HOBCKHUX JIY4eH C ITTMHOM BOJIHBI 5 M paBeH 30°, a 3JIeKTPOHBI

OTJauu JBWXKYTCS moja yrioMm 60° Kk HampaBleHHIO Majaromux jdydedd. Haltu: a) ummynsc
AJIEKTPOHOB OT/a4yM; 6) UMITYJIbC (POTOHOB PACCEIHHBIX JTy4eH.

Pa3gen 6. KBantoBas gusuka

Konmponvnasa paboma no meme 6.2. Quzuka amoma u amomHoz0 a0pa

1. KakoBbl npenmyiecTBa K00aabTOBON MYIIKU Mepe] PEHTTEHOBCKOM YyCTaHOBKOW Ipu
0OHapy>KeHUH BHYTPEHHUX J€(PEKTOB U3IETUI?

2. Kaxoii nzoron o6pasyercs u3 ypana >°Ug, 1ByX S-paciaioB H OJJHOTO 0-pacriajia’?

3. B pesynpTaTe Kakoro paaMOaKTUBHOTO pachaga Hatpuii 22Naii mpeBpamaercs B
Marauit 2Mgi2?

4. AKTHBHOCTH paJiMOAKTUBHOIO 3JEMEHTAa yMEHbIIWIAach B 4 pa3a 3a 8 cyrok. Haiitu
Nepuo/ rnoypacrnaja.

5. BorumciuTh AedeKT Macchl H SHEPTHIO CBS3H Apa “Liv.

6. Kakylo MHHMMagbHYIO SHEPIHIO JIOJDKHA HMMETh O-4acTHULa JUIS OCYIIECTBIICHUS
AIEPHOM peaKkIun

"Lis+*Hez —>1°Bs +1ny

7. llpy aHHUTHIISAIMK 3JIEKTPOHA U MO3UTPOHA 00Pa30BaAJIOCh 1B OJIMHAKOBBIX Y-KBAHTA.

Haiitu nimvHy BOTHBI, TpeHeOperas KHHETHIECKOM YHEprue YacTHIL 10 PEaKIUH.

Pasznea 7. Ctpoenue Beenennoit



Konmponvnaa paboma no meme 7.1.Cmpoenue connedynoi cucmemuol

1. Paccrostnue ot 3emun 10 JIyHBI B Onmkaiineit k Heil Touke CBOEH OpOUTHI COCTABIISIET
363 ThIC.KM, a B HaubOoiee ynaieHHONM Touke 405 Tbic.kM. OmnpeaenuTe rOpU30HTAJIbHBII
napajutakc JIyHbl B 9TUX MOJOKEHUSX.

2. 3nas, uyro nuamerp Benepst coctaBisier 12100 kM, a ee paccTosHHE OT 3eMJU B
MOMEHT CcheMKH Obl10 0,289 acTpoHOMHMUYECKOW enuWHHMIBI, ompenenute auamerp CoiHIA B
kuiioMerpax. [losicHuTe X011 CBOEro pelieHus.

3. [Ipunumast, uto CatypH oOpamaercs Bokpyr CoJIHIIa 110 KpyroBOi OopOUTE C palnycoM
okosio 10 a.e., onmpenenuTh BUAMMYIO 3BE3AHYI0 BelnuuHy COJHIA C OJHOTO U3 CIIyTHUKOB
Carypna. 3Be3anyro Beanunny ColHIa Mpyu HAOII0ICHUIX ¢ 3eMJIM CYMTATh paBHOU —26,7™.

4. Ha xakoM paccTOSHUM OT 3eMju Haxoautcs Mapc, HabmomaeMblii B KBaaparype?
OpOuTs! 3emin 1 Mapca cuuTaTh KPyroBbIMH. PelieHne mosiCHUTe puCyHKOM.

5. Ilog yrpo 14 asrycra 2012 rojma >XKUTENM POCCUMCKUX PETMOHOB K BOCTOKY OT
o3epabaiikan Moriu HaOm0naTh peakoe sBieHue — nokpeiTie Beneps! JlyHoii. Bo ckonbpko pa3
Jlyna Obuta sipye BeHepsl, €ciM WX BHIMMBIE 3Be3HbIC BeauuMHbl Obutn —8" m — 4™
COOTBETCTBEHHO?

Paznen 7. Crpoenne Beenennoii
Konmponvnaa paboma no meme 7.2. Jeonoyus Beenennoit

1. HoBast 3Be3ma B MOMEHT BCIIBIIIKA HMENTa BHAMMYIO 3BE3IHYIO Benuuuny 3,2™.
Brruncnute paccrosiHue 10 Hee, €Clid U3BECTHO, YTO OOJBIIMHCTBO HOBBIX 3BE3J ATOrO THUIA
UMEIOT aOCOTIOTHYIO 3BE3/IHYI0 BenanHy -8".

2. Benuuuna, oOpatHas mocTosHHOM Xa0O0ija, JaeT HPUMEPHYIO OILEHKY BpPEMEHH,
KOTOpOE IPOIIJIO C MOMEHTA Havaa pacmpenus: Beenennont. [logcunraiite 3To Bpems.

3. Haiinute pa3Mepsl 3Be3/IbI AlbTaup, €CIIU €€ CBETUMOCTh paBHA JIECATH CBETUMOCTSIM
Connia, a remneparypa gorochepsr 8400K.

4. Tlpm wn3yd4eHUM Macc 3B€3/]l M HUX CBETHUMOCTEH YCTAHOBJIEHO, YTO JUIS 3BE3[,
MpUHAJISKANUX K TJIABHOW mocienoBaTenbHocTH, B uHTepBasie oT 0,5M Comnna mo 10M
ConHua CcBETUMOCTh MpPONOPIMOHANBHA 4YeTBEpPTOM cremeHn ee Maccbl. [IpoBeanTe
HEOOXO/IMMBIE PacUeThl M YKXKHUTE Ha JHarpaMMe MECTOHAXO0XKIEHUE 3BE3]I.

5. TanakTuka ygamsercs oT Hac co ckopocTeio 6000kM/C ¥ MMeeT BUAMMBIN YTIIOBOM
pasmep 2. OmnpenenuTe pacCTOSHHUE [0 TATAKTUKU U €€ THHEHHbIE Pa3MepHI.

Kpurtepun oneHnBaHus NMCbMEHHBIX KOHTPOJILHBIX padoT no pusuke.

Orenka 5 ctaBUTCs 32 pabOTY, BBHITTOJIHEHHYIO TIOJTHOCTHIO 0€3 OITMOOK M HEI0YETOB.

Omnenka 4 craBUTCS 32 PadOTy, BHIOJHEHHYIO TMOJHOCTHIO, HO MPU HAIMYUU B HEH HE
OoJiee 0THOM TPyOOH OMIMOKHY U 2-3 HEA0UYETOB, JIMOO 32 BEPHO BHIMOJHEHHBIEC 4/5 paOOTHI.

OmnenHka 3 cTaBUTCS, €CITU YYCHHUK MPABUIBLHO BBHIOTHUI HEe MeHee 1/2 Bceil paboThl.

OreHka 2 CTaBHUTCSI, €CJIM YUCIIO ONTMOOK U HEJOYETOB MPEBBICKIIO HOPMY TSI OTICHKH 3
WM TIPaBUJIBHO BBIMIOJIHEHO MeHee 1/2 Bcelt paboThI.

Ilepeyenb oIMOOK

I'py6bie ommobku

1. He3nanue onpeneneHnii OCHOBHBIX MOHSITUM, 3aKOHOB, MPABUJI, OCHOBHBIX MOJIOKEHUM
Teopuu, GopMyl, OOMICTIPUHATHIX CHMBOJOB 00O3HAueHUs (DU3MUYECKUX BEIUYUH, CTUHUI] HX
HU3MEPEHHS.

2. HeymeHue BbIIETUTH B OTBETE TJIABHOE.

3. HeymeHnuwe npuMeHSTh 3HAHUS JUIsI PEIICHUS 3a7a4 M OOBSICHEHHUS (U3HUECKUX
SIBIICHUH; HETIPABUJIBHO C(POPMYITHPOBAHHBIC BOMIPOCH 33/1a4M WM HEBEPHBIC OOBSICHEHHS XOAa
€e pCIICHHs; HEe3HAHUE NMPHEMOB PEIICHUs 3a7a4, aHAJOTUYHBIX paHee PEHICHHBIM B KJacce,
OIIMOKHM, TMOKA3hIBAIONINE HENMPABHILHOE MOHMMAHWE YCIOBUS 3aJauyd WU HENPaBUIbHOE
HCTOJIKOBAaHUE PEILICHUS.

4. HeymeHHe 9YUTATh U CTPOUTH TPAPUKU U MPUHITUITHAIEHBIC CXEMBI.



5. Heymenue moarotoButh K paboTe yCTAaHOBKY WM JabopaTopHOE 00OpYyIOBaHUE,
IIPOBECTHU OIIBIT, HEOOXOJUMBIE pacueThl, UM UCIOIb30BATh MOJTYYEHHBIE JaHHBIE /ISl BBIBOJIOB.

6. HeOpexxHoe OTHOLIEHME K JIaOOpaTOpHOMY OOOPYAOBAHHIO U HU3MEPUTEIBbHBIM
npudopam.

7. HeymeHue omnpeaenuTs oKa3aHue H3MEPUTEIHLHOTO Mprbopa.

8. Hapymenue TpebGoBaHuii mnpaBui 0€30MacHOro Tpyda IIpU  BBINOJHEHUH
IKCIIEPUMEHTA.

HerpyObie omuoxku

Herounoctu ¢GopMymupoBOK, OINpeAeNeHU, MOHATUN, 3aKOHOB, TEOPHIii, BHI3BAHHBIC
HEMOJIHOTOM OXBaTa OCHOBHBIX INPU3HAKOB ONPEAEISEMOro IOHATHS, OLIMOKH, BBI3BAHHBIE
HECOOJII0ICHUEM YCIIOBUI MPOBEAECHNUN OIbITa UJIM U3MEPEHUH.

1. Omubku B YyCIOBHBIX OOO3HAYEHUSAX Ha MPUHLUUIHAIBHBIX CXE€MaX, HETOUYHOCTHU
4epTexei, rpadKoB, CXeM, IPH ONPEACTICHIH OTHOCUTEIIBHONW MOTPEITHOCTA U3MEPEHUIA.

2. [Iponyck Wiy HETOUYHOE HaMCaHNEe HAUMEHOBAaHUM eAMHUL] PU3HMUECKUX BEJINYHH.

3. HepaunoHnasbHbII BBIOOp X0Aa PEIICHUS.

Henouernl

1. HepauuoHanbHbl€ 3aMMCU IPU BBIYUCIEHUSAX, HEPALIMOHAIbHbBIE IPUEMbI BBIYMCIICHUH,
npeoOpa3oBaHuil U pelIeHuH 3a1ay.

2. Apudmernueckrue OUIMOKU B BBIYUCICHMSIX, €CIM 3TH OMIMOKU Ipy0O HE HCKaKaroT
pPEAIbHOCTD IOJY4EHHOI'O PE3yJIbTaTa.

3. OtnenbHBIE TOTPEIHOCTH B (POPMYITMPOBKE BOIIPOCA MIIM OTBETA.

4. HeOpesxHOe BBIIIOJIHEHHE 3aIIUCe, uepTexeil, cxeM, rpaduKoB.

2.4. KoMnIeKT TeCTOBBIX 3aJaHUH IS TEKYIIEero KOHTPOJIs

Tect k pasgeay 1. Mexanuka
1. Kak 1 BO CKOJBKO pa3 HYXKHO M3MEHHTb PACCTOSHUE MEXAY TeJaMH, YTOObI cuia

TATOTEHUS] yMEHbIIWIACH B 4 paza?

A) YBenuuuts B 2 pasza

B) YMenpmuts B 2 paza

C) YBenuuuts B 4 paza

D) YmenbuuTs B 4 paza

2. Ilo rpaguky 3aBUCUMOCTH MOJYJSI CKOPOCTHU Tejla OT BPEMEHH, MPEACTaBIEHHOIO Ha
PHUCYHKE, OIPEEINUTE MyTh, IPOUIEHHBINA TEJIOM OT MOMEHTA BpEMEHH 4 ¢ 10 MOMEHTa BPEMEHHU
6c.
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3. Teno nBwkercs NPAMOJMHEHHO M paBHOMEpPHO. PaBHOIEHCTByOIIas BCEX CHII,
IPUJIOKEHHBIX K TEILY. ..

A) ...He paBHa HYJIO, IOCTOSIHHA 110 MOYJIIO Y HAIPABJICHUIO



B) ...He paBHa HYII0, TOCTOSIHHA 110 HANPAaBJIEHUIO, HO HE 10 MOJYJIIO

C) ...paBHa HYIO

D) ...paBHa HyJIO WM IOCTOSHHA IO MOAYJIIO U HAIIPaBJICHUIO

4. YenoBek MOJTHUMAETCS IO ICKAIATOPY METPO co ckopocThio 0,75 m/c, Dckanatop npu
TOM JABWXKETCS BHU3 cO ckopocThio 0,75 m/c. KakoBa cKOpoOCTh maccakupa OTHOCHUTEIBHO
3emnn?

A) 0 m/c

B) 0, 75 m/c

C) -0,75 m/c

D) 1,5 m/c

5. B kakoM 13 MPUBEJCHHBIX HIKE CITydae pedb UJICT O JBUKCHHUH TN 10 HHEPIIUU?

A) OnyckaHnue cToa0MKa pTyTH IPU BCTPSXUBAHUM MEIUIIMHCKOTO TEPMOMETPA

B) [Tanenue s6510ka ¢ 167101

C) JIBmwxeHue CyTHUKA IO OpOuTe

D) Benocuneauct noiHUMAETCs B TOpy

6. B kakux equHHUIIAX U3MEPSIIOT pabOTy CUJIBI TSKECTH B MexayHapOAHON CHUCTEME
10505050004

A) HbroTon

B) lxoynb

C) Barr

D) Kunorpamm

7. BpicoTa 3ByKa 3aBUCUT OT:

A) AMmuTy eI KoJeOaHui

B) YacTtoTs! konebanwmii

C) Cxopoctu 3ByKa

D) JInuHbI BOJIHBI

8. Ykaxure popmyny Broporo 3akoHa HeroToHa:
2

A) x=x0+v0t+%
B) F=ma

C) F=y™2i

D) i="=

9. JIBe oiuHaKOBbIE MPYKHUHBI )KeCTKOCThIO 250 H/M coequHMIN 1oce10BaTeIbHO.
Uemy paBHa ®KECTKOCTb MOJTYYEHHOU MPYKUHBI?

A) 100 H/m

B) 125 H/m

C) 250 H/m

D) 500 H/m

10. Kaxoii citydail He sIBISIETCS IPUMEPOM PEAKTUBHOTO JIBHKEHUS

A) SIBneHue oTaauM OT BBICTpeia

B) JIBm>xeHune karep ¢ BOAOMETHBIM JBUTATEIEM

C) Cnyck muioTa 1o peke

D) B3psiB cHapsina

11. Ha pucynke mnpenacraBieH TrpaduKk 3aBHCUMOCTH TYTH S BEJIOCHUIIEIUCTA OT
BpeMeHH t. B kakoit MOMEHT BpeMEHH BEJIOCHUIICAUCT JIBUTAJICS CO CKOPOCThIO 1 m/c?
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12. I'py3, nojBeIeHHBIN K JJIMHHOM HEpacTSHKUMOW HUTH, coBeplIaeT kosiebanus. Yo

IIPOU30MIET ¢ MAKCUMAJIBHOW KMHETUYECKOM DHEPIUEN €Ciiv, IPH HEU3MEHHOM MaKCHMAJIbHOM
yrje OTKJIOHEHHUS Ipy3a, YMEHbIIUTD JUIMHY HUTH?

A) YBenuuutbcest

B) Ymenbmuthes

C) He usmenuThCs

D) HeB03MOXHO OIpeeNIuTh, TaK Kak B 33Jjaue He XBaTaeT JaHHbBIX

13. Manp4uK CTOJKHYJ CaHKH C BEpIIMHBI TOpkH. Cpasy mocie TOJYKa CaHKH MMENN
ckopocth 1 M/c. Bricota ropku 4 M. Tpenue caHok o cHer npeHeOpexxumo Mmano. Kakxosa
CKOPOCTb CAHOK Y IMOJAHOXUS TOPKHU?

A) 4,5 m/c

B) 4,5 xm/u

C)9wm/c

D) 9 xm/u

14. Ppibak mpbIrHYyn ¢ Oepera B HEMOJABWKHYIO JEPEBSHHYIO JIOJKY Ha BOJE CO
ckopocThio 3 M/c. C Kakoi CKOPOCTBIO CTAHET JBUTaThCs PhIOAK B JIOJKE IO BOJE, €CIIM Macca
peibaka 80 kr, a macca nonku 40 xr?

A) 20 m/c

B) 6 m/c

C) 4,5 m/c

D)2 wm/c

15. TlepBoe Teno ABMKETCA C ycKopeHHueM 2,5M/c?, o aeiicTeueM cunbl 10 H, a BTopoe
TEJIO ¢ ycKopeHueM 2 m/c2, nox aevictsueM cuibl 9 H. Kakoe u3 ten Tsokenee?

A) IlepBoe

B) Btopoe

C) O6a Tena paBHBI IO Macce

D) Onpenenuth Heb3s, TaK KAK HEU3BECTHBI TNIOTHOCTH TEJ



Kirouu k Tectam:
No 1112|3456 |7]8|9]10|11]12|13|14 |15
Oser | A|C|C|A|A|B|B|D|lB|C|B|B|C|D|B

Kpurepun oueHuBaHus:
O1eHKa «OTJIMYHO» BBICTABISIETCS CTYJICHTY, €CJIM OH NMpaBWIbHO oTBeTHN Ha 90-100%
0T O0IIIero YKCIIa BOMPOCOB TeCTOBbIX 3afanuii (15-14 nmpaBUIIbHBIX OTBETOB).

OreHKa «XOPOIO0Y» BBICTABISETCS CTYACHTY, €CJIM OH MpaBUIbHO OTBeTHI Ha 70-89% oT
00111ero ynciaa BOMPOCOB TECTOBBIX 3aanuid (13-11 nmpaBUIBHBIX OTBETOB).

OmeHKa «yIOBIETBOPUTEIBHOY» BBICTABIISCTCS CTYACHTY, €CJIM OH IPABHIBLHO OTBETUII Ha
50-69% ot oOmiero unciia BOMpocoB TeCcTOBbIX 3aanuii (10-7 mpaBUIBHBIX OTBETOB).

OrneHka «HEYTOBIETBOPUTEIHHOY BBICTABIIAETCS CTYACHTY, €CJIM OH MPAaBUIBHO OTBETUI
MeHee yeMm Ha 50% oT o01iero yuciia BOIPOCOB TECTOBBIX 3aJjaHuil (MeHee 7 OTBETOB).

Tecrt Kk pazneny 2. MoJiekyasipHas puznka
1. Kakoe konu4ecTBO BemiecTBa coaepxurcs B 360 r Boab1?
A) 20 monb
B) 18 monb
C) 0,02 momnb
D) 18-10° mons

2. IlocTrosiHHas ABoragpo — 310

A) 4nci0 MOJIEKYI UM AaTOMOB B €IMHUIIE 00bEMa
B) uucno monekysn wim aToMoB B 1 MOJTb BelecTBa
C) 4nciao MOJIEKYN UM aTOMOB B TeJie

D) xonuuecTBO BelecTBa B €AMHUIE 00BEMA

3. CKOJIBKO MOJIEKYJI COJIEPIKUTCS B Karie BoJsl Maccoi 0,18 r?
A) 6,02:10%

B) 6,02-10%

C) 3,01-10%

D) 12-10%

4. I'a3pl CKUMAIOTCS 3HAYUTEIIBHO JIETYE, YEM JKUKOCTH WU TBEPBIE TENA, TOTOMY YTO

A) OHU cOCTOSAT U3 00JIee MEJIKUX U JETKUX aTOMOB U MOJIEKYJI

B) B razax mexay mosekyjiaMu OOJbIINE PACCTOSHHUS, a B KHUAKOCTAX U TBEPJBIX TeIax
MOJIEKYJIbI PacIOJIOKEHBI BIUIOTHYIO APYT K IPYTy

C) MomeKyIIbl Ta30B JIETKO CKUMAOTCA

D) mpu cOmMKeHUH MOJIEKYJbl Ta30B NPUTATUBAIOTCS JPYr K JAPYry, a MOJEKYJIbI
TBEPABIX TEN U KUAKOCTEH OTTAIKUBAIOTCS

5. BpoyHOBCKOE IBMKEHUE MOKHO HAOIIOAATh
A) B )KHIIKOCTSIX, Ta3aX U TBEPIBIX TEIaX

B) TobKO B KUAKOCTSIX U razax

C) TOIBKO B KHUIKOCTSIX

D) Tonbko B razax

6. Uemy paBHa macca 10 mosib BoAbI?
A) 18 kr
B) 180 r



C) 18t
D) 18-102r

7. octosinnas bonpiMana — 310 ¢pu3nvecKas HOCTOSIHHAS ONpPEIeIonIas
A) 4mciio MoJieKyJ B 1 MOJIb BelliecTBa

B) uucno moneit B equamIe 00bEMa

C) cBs3b MEXIy TEMIIEpaTypOl U dHEpruen

D) cBs13b KOHLIEHTpALlMU MOJIEKYJI U KOJIMYECTBOM BELIECTBA

8. Kakoil 00bpéM 3aHMMAIOT 25 MOJIb AIIOMUHAS?
A)2,5m°

B)25m°

C)25n

D) 0,25 n

9. Ilpu oguHakoBO# Temreparype nupdy3ust IPOUCXOAUT

A) ObICcTpee Bcero B razax

B) GricTpee Bcero B sKMIKOCTSIX

C) GwIcTpee Bcero B TBEPABIX Tellax

D) ¢ oquHaKoBO# CKOPOCTBIO B ra3ax, )KUIKOCTAX U TBEPABIX TEJIaX

10. Monexynbl BemecTBa B TBEPAOM Hene(HOPMUPOBAHHOM TeJle HAXOIATCS APYr OT
Jpyra Ha TaKUX PacCTOSHUAX, HA KOTOPBIX

A) 1eHCTBYIOT TONBKO CUJIbI IPUTSKEHUS

B) nefcTBYIOT TONBKO CHIIBI OTTAJIKMBAHUS

C) cupl IPUTSHKEHUS YPaBHOBEITHMBAIOTCS CHIIAMHU OTTAJIKUBAHUS

D) cuitbl pUTSHOKEHMS 3HAYUTEIBHO TMPEBBIIIAIOT CHITBI OTTATKHBAHUS

11. M300apHbIii mporiecc - 3T0 MPOIecC MPU TOCTOSIHHOM 3HAYCHHUM. .
A) o6bema

B) naBnenus

C) remnepaTypbl

D) sueprun

12. Kak u3MeHUTCS CpelHsAsI KWHETUYECKAasi SJHEPIUsl MOJIEKYJI UACAIBHOIO ra3a npu
YBEJIMYEHUH TEMIEPATYpPHI B 2 pasza’?

A) yBenmuuresd B 2 pasa

B) He u3menuTcs

C) ymenbpmmTCH B 2 pasza

D) yBennunrcs B 4 pasa

13. Kakoe u3 ypaBHEHHUH SBISETCS YPAaBHEHUEM COCTOSIHUS HACAIBHOIO rasza?

A) A=P-AV

B)U = 22RT
2u

C)PVz%RT

D)Q=U+P-AV



raza?

14. YtoOnI naBieHue ra3a yBEIMUUIOCh B 4 paza, 00beM raza He0OX0IUMO...
A) yBennuuth B 2 paza

B) ymenbuuTs B 2 pasza

C) yBenuuuts B 4 pasa

D) ymensmuTs B 4 paza

15. I'a3 uzoTepmuyecku pacumpuics. Kak npu 3ToM U3MEHWSIACh BHYTPEHHSIS SHEPruUs

A) AU=Q
B) AU=0

C) AU =Q
D) AU<=Q

16. quy paBHO U3BMCHCHHUC BHYTpeHHeﬁ 9HEPIHHU rasa, €Ciiu eMy IepeaaHO KOJIUICCTBO

terioTel 300 [k, a BHEUTHUE CUJIbI COBEPUIMIIN HaJ HUM padoTy paBHyto 500 J{x?

A) 200 Ik
B) 300 [Ix
C) 400 [k
D) 500 JIx
E) 600 [

17. TennoBasg MalluMHa 3a IMKJ MoixydaeT oT Harpesarens 120 J[X TeruoTsl U OTAaeT

xonoguminbHUKY 60 J[x. Halinure KIIJ[ MamumHs!.

A) 60 %
B) 50%
C) 40%
D) 30%

18. KII aBuratens aBromoOuss 25%. Ckonbko OEH3UHA CTOpesio OECTOoNIe3HO, €ClU B

6ax 3ampasuiu 100 n1?

A) 100 n
B) 75 n
C)50n
D)25n

Kiroun k Tectam:

Ne

11234 |56 |7|8]9]10(1112|13|14|15|16|17 18

OtBer

A/B/ B/ D B|/A|]C/DIA|IC|B|D|C|B|/E|A|B|B

Kpurepun onenuBanus:
O1eHKa «OTJIMYHOY» BBICTABIISIETCS CTYIEHTY, €CIIM OH MpaBuibHO oTBeTHII Ha 90-100%

0T O0IIIero YKCIIa BOMPOCOB TeCTOBbIX 3afanuii (18-16 nmpaBUIIbHBIX OTBETOB).

OneHka «xopo110» BbICTABIISETCS CTYJEHTY, €CIIU OH IIpaBWIbHO OoTBEeTUI Ha 70-89% oT

00111ero yncia BOMPOCOB TECTOBBIX 3aaHuid (15-13 nmpaBUIBHBIX OTBETOB).




O11eHKa «YIOBJICTBOPUTEIILHOY» BBICTABISCTCS CTYICHTY, €CJIM OH MPABHJIBHO OTBETHII HA
50-69% ot o0111eTo YnciIa BOMPOCOB TECTOBBIX 3aaHui (12-9 nmpaBUIBHBIX OTBETOB).

O1eHKa «HEYIOBJIETBOPUTEIIBHOY» BBICTABISIETCSA CTYJIEHTY, €CJIU OH MPABWIBHO OTBETHII
MeHee yeM Ha 50% oT o011ero yncia BOIpOCcoB TECTOBBIX 3afaHuii (MeHee 9 OTBETOB).

Tecrt Kk pazaeny 3. Di1eKTPOAUNHAMHKA
1. Vkaxxute COOTBETCTBUE CTPEIIKAMHU:

Haspanuro ¢pu3nyeckoil BETUYUHBI COOTBETCTBYET YCIOBHOE 0003HAUCHHE

A)q
1) Cuia Toka

B) I
2) Hampsixkenue

B) U
3) ComnporusieHne

)R

2. Cua B3aUMOJICHCTBUS IBYX HETIOABHIKHBIX dJICKTPHUYCCKHUX 3apsiIOB
1) npsiMO POMOPLUOHATIBHA PACCTOSIHUIO MKy HUMH
2) 00paTHO MPONOPIHOHAIEHA PACCTOSHUIO MEXKIY HUMU
3) mpsIMO MPOMOPIMOHANBHA KBAIPATy PACCTOSHUSI MKy HUMH
4) 0OpaTHO MPOIMOPLUOHATBEHA KBAPATY PACCTOSHUS MEXKIY HUMHU
3. Kakoe u3 siBJIeHUIT MOXXHO Ha3BaTh AIEKTPUIECKUM TOKOM?
1) /IBrkeHUEe MOJIOTOYKA B DJICKTPUYECKOM 3BOHKE IMEpe] yAapoM O 3BOHKOBYIO
qamry
2) [ToBopoT CTpenKu KoMIaca Ha ceBep IPU OPUSHTUPOBAHUH HA MECTHOCTH
3) IMonét MoseKyIbl BOIOPOIA MEKAY IBYMS 3apsSHKCHHBIMH IAPUKaMH
4) Pa3psii MOJIHUH BO BPEMs TPO3bI
4. Kycok ImpoBOJIOKH CIOXWIH BABOe. E€ conpoTuBiieHre Ha MOTYYMBIINXCS KOHIAX:
1) yMeHbIIUTCS BABOEC
2) YBEITMYUTCS B/IBOE
3) YMEHBIIUTCS BYETBEPO
4) yBeTUYUTCS BYETBEPO
5. 3anummute: Popmyina 3akoHa Kynona

6. 3armumuTe: ®opmyina 3akoHa OMa T ydacTKa Ienu

7. 3anumute: @opmyna 3akona Oma aJis OTHOM Lenu
8. 3anumute: Popmyna 3akoHa AMIiepa
9. BJIC ucToyHHKa TOKa — 3TO

1) MOIynb CTOPOHHEH CHIIBI, ACHCTBYIOIEH HA IEKTPUYECKUE 3apsIbl B UCTOUHHKE

TOKa
2) paboTa CTOPOHHEH CHIIBI, ICHCTBYIOIIECH Ha JJIEKTPHUCCKUE 3apsabl B HCTOUHUKE
TOKa
3) oTHOIIEHHE PAOOTHI AICKTPOCTATUYECKOW CHJIBI K 3apsiiy, MepeMenacMoMy
BHYTPHU UCTOYHHKA TOKA



4) oTHOlIeHHE PA0OTBI CTOPOHHEH CHJIBI K 3apsay, IepeMeniaeMoMy BHYTPH
MCTOYHUKA TOKA
10. Ha nmpoBOAHMK, PacIIONOKEHHBIN B OJHOPOJAHOM MarHMUTHOM MoJie moja yriom 30° k
HAIPABJICHUIO JINHUN MarHUTHOM MHIYKIMH, AercTByeT cuia F. Ecau yBenuuuTh 310T yroia B 3
pasa, TO Ha MPOBOJHUK Oy/eT AeHCTBOBAThH CHUJIA, paBHAS
1)0
2) 0.5F
3) 2F
4) 3F
11. BeiGepure cXeMbl 2JEKTPUUECKUX LIENEeN ¢ napauieIbHbIM COEIMHEHUEM JIEMEHTOB

=1
B

A

1 2 3 4
12. KakuMu HOCHTENSIMU IJIEKTPHUUECKOTO 3apsia co3JaéTcsi TOK B MOJYNPOBOJAHUKAX,
HE COoJIepKaIlIuX Ipumecei?
1) TonbKO 3JI€KTPOHAMHY;
2) ToJIbKO HOHAMH,
3) DiekTpoHAMHU M MOHAMH;
4) DJIeKTpOHAMH H JbIPKaMH
13. Tok B MeTayuiax co3aaéTcs IBUKEHUEM
1) 351eKTPOHOB;
2) NOHOB;
3) aTomoB;
4) MoJeKyn
14. MarauTHas UHAYKIMS U3MepsieTcs B
1) Bo;
2) T,
3) A;
4) T'H.
15. IIpu cune toka B anektpudeckoi nenu 0,6 A cOmpoTUBIEHHE JIaMIlbl paBHO 5 OMm.
MoOIIHOCTD 3MEKTPUUYECKOTO TOKA, BBIIEISIONIET0CS Ha HUTH JIaMIIbl, paBHA
1) 0,06 Bt
2) 1,8 Br
3)3 Bt
4) 15 Br
16. Haiitn sHepruro koHmaeHcaTtopa €MKocThio 800 MKD, 3apsHKEHHOTO 710 HANPSHKCHHS
300 B.
3anuIInTe OTBET:
17. C xakoil cusoii aelicTByeTr MarHUTHOe moje uHayknue 10 mTin Ha npoBogHUK, B
KoTopoM cwmiia Toka S0A, ecnu mjvHa akTUBHOW 4acTu mpoBoanuka 0,1 m? JIMHMM MHAYKIUU

I0JIS1 ¥ TOK B3aUMHO NEPIEHIUKYIISPHBL.
3anuIunTe OTBET:
18. Haiitu cuny Toka B rienu ucrounnka ¢ 3/IC 12 B u BHyTpeHHUM cONpPOTUBICHUEM |
OM, K KOTOpOMY MOAKJIKOYEH PEOCTAT CONPOTUBIEHUEM 5 OM.




3amuIInTe OTBET:

Kunrouun k Tectam:

Ne 1 2 134 5 6 7 8 9

0| 16:2B:3r | 4 | 4|3 |p=k® % ,_Y | /2% |p_Bisine]| 4
r? R R+r

Ne 10 11 |12 | 13 14 15 16 17 18

) 3 23] 4| 1 2 2 36 I 0.05 1 A

Kpurepun oueHuBaHms:

OrneHka «OTJIMYHOY BBICTABIISIETCS CTYACHTY, €CIM OH IpaBmiibHO oTBeTH Ha 90-100%
OT 00111ero Yncia BOIPOCOB TECTOBBIX 3a1aHuil (16-18 mpaBUIIbHBIX OTBETOB).

O1neHKa «XOpOIlO» BBICTABIISIETCS CTYJEHTY, €CJIM OH NPaBWIbHO OTBETUI Ha 70-89% oT
0011ero yncia BOIPOCOB TECTOBBIX 3a1aHuil (13-15 nmpaBUIIbHBIX OTBETOB).

OreHKa «yIOBICTBOPUTEIIBHOY» BBICTABIISICTCS CTYICHTY, €CIIM OH MPAaBHIBLHO OTBETHII Ha
50-69% ot o0mIero 4nciia BOMPOCOB TECTOBBIX 3afaHui (9-12 mpaBUIBHBIX OTBETOB).

OneHka «HEyIOBICTBOPUTEIIBHOY» BBICTABIIICTCS CTYJCHTY, €CIIM OH MPAaBUJIBHO OTBETHII
Menee yeMm Ha 50% oT o011ero 4uciia BOIpoOCOB TECTOBBIX 3aaHui (MeHee 9 OTBETOB).

Tecrt Kk pazneny 4. Kosie6aHusi 1 BOJIHBI

1. 'pOMKOCTB 3ByKa 3aBUCHT OT:
a) OT aMIUTUTYbI KoJieOaHui +
0) OT YaCTOThI U AMIUIUTY bl

B) OT YaCTOTHI KOJIeOaHU I

r) oT ¢a3bl KoJaebaHuit

2. B HeKkoTOpbIil MOMEHT KMHETHYECKasi SHEPIUsl MPYKUHHOTrO MasiTHUKa paBHa 10 JIx,
noreHuanbHas sHeprus 15 Jx. XKectkocts npyxunsl pasHa 200 H/M. Beruucnure ammintyny
KOJICOaHHUI:

a)l,5m

0)0,5m+

B)2,5M

r)Sum

3. [leproa cBOOOAHBIX KOJIEOAHWI HUTSIHOTO MasiTHUKA 3aBUCHUT OT:
a) Macchl rpysa

0) 4yacTOTHI KOJICOaHMIT

B) JUTMHBI HUTH +

T') HaTSOKEHUS] HUTU

4. ITpoonbHbBIE BOJHBI BO3HUKAIOT B ... Cpelax:
a) B Ta3000pa3HbIX, CHITYYHX, UHEPTHBIX

0) B TBEp/IbIX, UHEPTHBIX, YCTOWUUBBIX

B) B TBEPJIBIX, KUJIKHX, ra3000pa3HbIX +

I') B )KUJKUX, arPECCUBHBIX, CHITYYUX

5. MakcumanibHOE OTKJIOHEHHE Tella OT MOJIOKEHUS paBHOBECHSI Ha3bIBAETC:
a) CMEIleHHE
0) mepuon




B) aMILIUTYy1a +
I') 4acToTa

6. MexaHnyeckue BOJTHBI:

a) koyiebaHue, KOTOPOE PACIIPOCTPAHSIETCS B YIPYroi cpese +
0) mepuoANYECKU MOBTOPSIOLIUIICS Mpoliece

B) KoJieOaHNE MassTHUKA

') KBaHTbHI CBETa

7. Teno coBepmiaeT cBoOOHBIE KoJieOaHUs BHONMb ocu OX, MakCHMMajbHOE CMEIICHUE
Tela OTHOCUTENIBHO TIOJIOKEHUSI paBHOBecUsl paBHO 10 cM. 3a oHO KoneOaHUE TENo MPOXOAUT
nyTh 40 cM. Beraucnure aMIuTy 1y KosieOaHus:

a)5cm

0) 20 cm

B) 15 cm

r) 10 cm +

8. 3ByKOBasi BOJIHA - 3TO BOJIHA C YACTOTAMH:

a) ot 16 I'r mo 20 xI'm. +

0) 6ompire 20 k.

B) MeHbIe 16 I'.

r) ot 0 1o 16I'm 1 ot 20 xI'1y mo 30 k'

9. Kak cBs3aHbl MEX1y CO00M CKOPOCTH L, JUTMHA BOJHBI A U YACTOTA KOJICOAHUM YaCTHUI
V B BOJIHE:

a)vv=»A\v
0) A=vV
B) VL =V/A
r)vV=Av+

10. MaTemMaTu4ecKuii MasiTHUK COBEPILAET ... KOJICOAHUS:
a) 3aBUCHUMBbIC

0) cBOOOIHBIE +

B) 3aBHUCHUT OT JJIMHHBI HUTHU U MACCBI I'py3a

I') 3aTyXarolue

11. JTanHbIe KOJIeOAHHsI OMUCHIBAIOTCS 3aKOHOM X=Am'SiN(wt+¢o)
a) CHHYCOUJJATbHBIC

0) rapMOHHYECKHE+

B) 3aTyXarolue

') MaTeMaTHYECKHE

12. BonHbl, konebaHuss B KOTOPBIX OCYIIECTBISIIOTCS C OJMHAKOBOM 4YacTOTOW U
pasHuIei ¢as 3To:

a) morepeyHbIe

0) MpOIOBHBIC

B) KOTEpEHTHbIE+

I') 3aTyXarlue

13. [lepemerieHust BOJTHBI 32 OJIUH TIEPHO]T KOJICOAHHI 3TO:
a) CMEIleHHE

0) aMmIuIMTY/1a

B) JIJTMHA BOJIHBI+



') 4acToTa

14. Yemy paBHa CKOpOCTb 3BYKa B BaKyyme?
a) 340m/c

6) 300 000 km/c

B) 340 xm/4

r) 300 000 m/c

15. Yemy paBHa CKOPOCTb 3JIEKTPOMArHUTHOM BOJIHBI B BaKyyme?
a) 340m/c

6) 300 000 km/c

B) 340 xm/4

r) 300 000 m/c

Kiroun k Tectam:
Ne| 1|2 /|3|4 5|6 |7 |89 (101112131415
O|a| 0| B | B | B al|r al|r|o06|0)| B | B al| o

Kpurepun oneHuBaHmsi:
O1eHKa «OTJIIMYHO» BBICTABISIETCS CTYICHTY, €CIIM OH NMpaBmiIbHO oTBeTHN Ha 90-100%
OT OOIIIEro Ynciia BOIPOCOB TECTOBBIX 3a1aHui (14-15 npaBHIIBHBIX OTBETOB).

OneHka «XOpoI1I0» BBICTABISETCS CTYAEHTY, €CJIM OH NpaBUIbHO OTBETMI Ha 70-89% oT
o011ero yncia BOMpocoB TecTOBBIX 3aaaHuil (10-13 mpaBUIBHBIX OTBETOB).

O1eHKa «yIOBIETBOPUTEIBHOY» BBICTABISETCS CTYACHTY, €CITU OH MPAaBUIBHO OTBETHII Ha
50-69% ot 00111ero ynciaa BONPOCOB TECTOBBIX 3aJaHUi (7-9 MpaBUIIbHBIX OTBETOB).

O1eHKa «HEYJOBIETBOPUTEIBHO» BBICTABISIETCS CTY/IEHTY, €CJIM OH MPAaBUIBHO OTBETUII
MeHee yeM Ha 50% oT o0111ero yucia BOIpocoB TECTOBBIX 3aJaHU (MeHee 7 OTBETOB).

Tect k pasgeay 5. OnTuka
1. Yriom nageHus Ha3pIBarOT IOl MEKIY. ..

A. OTpak€HHBIM JIy4OM U MAJAOIIHAM

b. oTpaxkaromieil MOBEpXHOCTHIO U MEPIEHIUKYIISIPOM

B. nepneHukynspom U najgaronym Jy4oM

I'. oTpakaromieil NOBEPXHOCTHIO U MPEIOMIEHHBIM JTy4OM

2. ®opMyJia TOHKOW JIMH3BI
A.1/d+1/D=D

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

3. [IpenMeT HaXOAMUTCS OT COOMPAIONMICH JTMH3BI HA PACCTOSHUH, 00JIbIIeM (POKYCHOTO,
HO MEHBIIIEM JBOWHOTO pokycHOro. M300paxkeHue npeamera — ...

A. MHAMOE ¥ HaXOJIUTCS MEXIY JTUH30U U (POKYyCOM

b. nelicTBUTENBHOE M HAXOAUTCS MEXAY JTMH30U U (POKycOM

B. neficTBuTENbHOE M HAXOAUTCS MEXAY (POKYCOM M TBOMHBIM (HOKYCOM

I'. neiicTBUTENHEHOE U HAXOAUTCS 332 TBOMHBIM (POKYCOM



4. AGCOMIOTHBIN TIOKA3aTelb MPEIOMIICHUS JTFO00M CpeIbl:
A)n<l
b)n=1
B)n>1
Nn=0

5. SIBneHWe MOJHOrO BHYTPEHHETO OTPaXEHUS MOXKET HaOJI0NaThCsi MPHU IEpexojie
CBETOBOIO JIy4a:

A. Uepes rpanuily pasjena JIFOObIX Cpe/l.

b. 13 Boxbl B BO31YX;

B. U3 po3payHoil cpelibl B HEIPO3PAYHYIO;

I'. 13 BO31yxa B BOAY Yepe3 rpaHuIly pasjiena JII0ObIX Cpe.

6. Kakoe siBnenue otkpsul HeroToH
A. UnTepdepenius
b. Mucnepcus
B. qudpakmus
I'. Honspuzamus

7. Ha Genom nucte OyMaru HamicaHO KPacHBIM (hJIOMAacTEpPOM «yJIOBIETBOPUTEIHHO» U
3en€HBIM (hJIOMacTepoM — «xopomo». Uepe3 Kakoe CTEKJIO HAJl0 CMOTPETh, YTOOBI YBHJIETh
OLICHKY «YAOBJIETBOPUTEIBHO»?

A. Yepes KpacHOE CTEKIIO

b. Ilpu nmo6GoM cTekiie Haanuch OyJeT BUAHA YEPHBIM IIBETOM

B. Yepes nBa cTekiia BMecTe

I'. YUepes 3eneHoe CTEKIIO

8. Kakoe puznueckoe sBiieHNE OOBSICHIET PaayKHYIO OKPACKy YEIlyH pbIObI?
A. ludpakuus cera

b. UnTepdepenius ceera

B. Jucniepcus ceera

I'. Ilonspuzanus ceera

9. OnTudeckast cuia TWH3BI paBHa 5 1nTp. KakoBo ¢okycHOE paccTosiHIE THH3bI?
A.5cm

b.0.2 cm

B.20cm

I''dcm

10. Korna npumMepHO NOSBUINCH IEPBBIE OYKU?
A. Okono 1387 r.
b. Oxomno 1286 .
B. Oxomno 1754 r.
I'. Oxomno 1643 r.



11. ConHeuHblli CBET MaJacT HA JUCK, HAOIIOJATENh BUAUT UYEPEIOBAHHE IIBETHBIX
nojoc. Ha kakom siBeHHH OCHOBaHO 00pa30BaHME I[BETHHIX MOJOC?

A. ludpakuus oTpaskeHHBIX JTy4el cBeTa

b. IloryonieHue CBETOBBIX BOJIH ONPEAEICHHON JUIMHBI BOJIHBI

B. IIpssMonuHerHOE pacpOCTpaHEHUE CBETA

I'. Jlucnepcus crera

12. BepHo yrBepxkaeHue(-):

Hucnepcueil ceera 00bscHAETCS (PU3HYECKOE SIBIECHUE:

A — (1ONeTOBBI IBET MBUTbHOW TUIEHKH, OCBEIIAEMOM OEIBIM CBETOM.

b — ¢uoneToBbIif BT abakypa HACTOIBHOM JIAMIIBI, CBETSIICHCS OCIBIM CBETOM.
1) Tonpko A

2) Tonbko b

3)uA,ub

4)uau A, ou b

13. .Hy‘l, I/I,HYH_IPII;'I mapajjicJIbHO TJIaBHOM ONTHYECKON OCH JIMH3BI IOCIIE IMpCIIOMJICHUA

A. unér yepe3 IBOMHON POKyC

b. nnér yepe3 onTUYECKH LIEHTP JIMH3bI
B. nocne npenominenus uagt yepes Gokyc
I'. HUKOT/1a HE TIPETOMIISETCS

14. TIlpo3payHoe Teyo0, OrpaHUYEHHOE JBYMs C(EpUUECKUMH IOBEPXHOCTSAMH,
Ha3bIBACTCS

A. 3epkanom

b. cBeroBOIOM

B. nun3on

I'. crexsstHHOM TpU3MON

15.[Ipu momamaHuu CONHEYHOTO CBETa HA KalUlk JOXKAS oO0pasyercss paayra.
OOBsICHSIETCS 3TO T€M, YTO OENBIi CBET COCTOMT U3 DJIEKTPOMATHUTHBIX BOJH C Pa3HOMN JTHHON
BOJIHBI, KOTOPbIE KAIUIIMU BOJIbI IO-Pa3HOMY. ..

A. mornomiaroTcs

b. npenomisrorcest

B. nonspusyrorcs

I'. orpaxarorcs

Kiroun k Tectam:
Ne| 1|2 /|3|4 5|6 |7 |89 |10/11|12|13|14 |15

O/B|/B|T|B|A|B|T|B|B|B|A|2|Bb|B|T

Kpurtepun onenuBanus:



OreHKa «OTJIMYHO» BBICTABIISETCS CTYICHTY, €CIM OH MpaBWIbHO OTBeTHI Ha 90-100%
0T OOIIEro YKCIIa BOMPOCOB TECTOBBIX 3afaHuii (14-15 mpaBMIIBHBIX OTBETOB).

OreHKa «XOpPOIO0Y» BBICTABISETCS CTYACHTY, €CJIM OH MpaBUiIbHO OTBeTMI Ha 70-89% oT
00111ero yncia BOMpocoB TeCTOBBIX 3aanuid (10-13 nmpaBUIBHBIX OTBETOB).

O1ueHKa «y/I0BJICTBOPUTEIHEHO» BBICTABIISICTCS CTYACHTY, €CJIM OH IPABUIIHO OTBETHII Ha
50-69% ot o01Iero uncia BOMPOCOB TECTOBBIX 33AaHUH (7-9 MpaBUIIbHBIX OTBETOB).

O1eHKa «HEYIOBJIETBOPUTEIIBHOY» BBICTABISIETCSA CTYJIEHTY, €CJIU OH MPABWIBHO OTBETHII
MeHee yeM Ha 50% oT o011ero yucia BOIpOCOB TECTOBBIX 3aJaHuii (MeHee 7 OTBETOB).

Tect k pa3aeny 6. KBanroBasi pusuka

1. MuHnManbpHas TOpPLMS PHEPrHM, KOTOpas H3JIy4aeTcss WIM IIOIVIOIIAETCS TEIoM
Ha3bIBACTCS:

a) aToM

0) KkBaHT+

B) KOpITyCKYJIa

r) 3up

1) KBapK

2. Kto otkpsun ¢otoanekrpuueckuii apdexr 6p11 B 1887 roay (...)? Kro B 1888-1890
rojax SKCHEPUMEHTAIBHO HccienoBan (orodnekTpuueckuit ddpdexr (...)? Kro BbImoTHWI
HauboJIee moJIHOe uccnenoBanue spieaus Goroaddexra (...) B 1900 r.?

a) I'. I'epir; A. Croneros; M. Ilnank

0) A. Ditamreits; I'. Tepir; A. Cronetos

B) I'. 'ep; A. Croneros; @. Jlenapa+

r) A. Oitnmreiin; A. Croneros; ®. Jlenapa

1) A. Cronetos; I'. I'epir; A. DiiHIITEHH

3. B ctpoenue gapa aToma BXOJSAT:
a) MPOTOHOB U JIEKTPOHOB

0) 2JIEKTPOHOB U HEUTPOHOB

B) HEUTPOHOB U MPOTOHOB+

T') 0-4acTUI] U B-yacTuI

4. DHeprus KBaHTa MPOMOPIHOHATbHA:
a) ITTUHE BOJIHBI.

0) yacroTe KonebaHui. +

B) BPEMEHHU U3ITy4EHUSI.

T') QJIEKTPUYECKOMY 3apsiy siapa.

1) CKOpocTH (OTOHA.

5. SIBieHHME WCITYyCKaHUsS 3JCKTPOHOB BEMISCTBOM TIOJ JICHCTBHEM DIIEKTPOMATHUTHBIX
U3ITy4YeHUN HA3bIBACTCS:

a) SIEKTPOJIU3

0) hoTocuHTE3

B) potorddekt +

T) 3JEKTpU3aIus

1) yaapHas HOHU3AIUs

6. [InaneTapHyto MOJI€TIb CTPOEHHUS aTOMA MPEIOKIIIL:
a) J1. TommcoH.
0) O. Pesepdopn +



B) A. bekkepenb.
r) B. T'efizentepr.
n) H. bop

7. JInHeNyaThli CIIEKTP U3JIyYEHUS BELIECTBO MOKET UCITYCKATh B COCTOSIHUU:
a) TBEpJ0€ IPU BBICOKOH TeMIleparype

0) ’KHJIKO€ TTPU BBICOKOM Temreparype

B) ra3000pa3zHoe IIpU BBICOKOW Temmeparype +

I) IJ1a3Ma Npyu HU3KOM Temreparype

8. 0-u3IyYeHue ITo:
a) NOTOK siiep renusi+
0) IOTOK MPOTOHOB
B) IOTOK HEHTPOHOB
I') IOTOK 3JIEKTPOHOB

9. ATOMHBII HOMEp 3JIEMEHTA Z OlpeeseT:
a) CKOJIBKO B sIJIpe HaXOAUTCS 3JIEKTPOHOB
0) CKOJIBKO B pe HAXOIUTCSI HEHTPOHOB
B) CKOJIBKO B Si/Ip€ HaXOJUTCS TaMMa-KBaHTOB
I') CKOJIBKO B sIJIp€ HaXOJUTCS IPOTOHOB+

10. Ilepuon nonypacnaaa paaiMoaKTUBHBIX JIEP ITO:

a) BpeMs, B TeUECHHE KOTOPOI'0 YMCIIO paInOAKTUBHAIX siep B 0Opa3ie ymeHnbuaercs B 10
pa3

0) Bpemsl, B TeYEHHE KOTOPOI'0 YHCIIO PaJIMOaKTUBHBIX fJIep B 00paslie yMeHbIIaeTcs B 2
pasa+

B) BpeMs, 110 WHCTEUEHHH KOTOPOTO B paJAHOAKTHBHOM oOpasume ocraHeTcs 2
PaJlMOAaKTUBHBIX sI/IEp

T') BpeMs1, B TEYCHHE KOTOPOT0 YMCIIO PaJAHOAKTHBHEIX siiep B 00Opasiie yMeHbImaeTcs B 50
pas

11. I3 aToMHOTO si/jpa B pe3yibTaTe CaMOIPOU3BOJILHOTO MPEBPALICHUS BBUIETENO PO
aToma requsi. 9TO OTHOCUTCS K CIIEIYIONEMY BUIY PaJIMOAaKTHBHOTO paciiaja:

a) anba-pacnan +

0) Gerta-pacman

B) raMMa-u3Iy4eHue.

I') IPOTOHHBIN pacnaj

1) ABYXIIPOTOHHBIN pacraj

12. KoaddumueHT nponopruoHaTbHOCTH MEXKIy OJHEprueil KBaHTa M YacTOTOU
KoJIcOaHMH Ha3bIBACTCS

a) mocrosinHas boibiiMana

0) nocrosinHas Punbepra

B) MOCTOSIHHAs: ABOTaJIpo

r) mocrosinHas Papayaest

1) moctosiHHas [1nanka+

13. Kputnueckast Macca BeIECTBa ITO:

a) HauMEHbIAs Macca JEJAIIErocs BEHIECTBA, MPU KOTOPOM YKE€ MOMXKET MPOTEKATh
HeTHAs SIepHast PeaKius JeIeHus+

0) Macca JeNsImerocs BemecTBa, paBHasi MOJISIPHON Macce 3TOrO BEIIECTBa

B) Macca JeJSIIIerocs: BEeIECTBa, MOJIHOCTHIO 3aIOJTHSIONIAs aKTUBHYIO 30HY peakTopa



') Macca JIesSIIerocs BelecTna, paBHas 235 Kr

14. V3 HmKe TEPEeYUCICEHHOTO MOXET OBITh 3aMEIUTEISIMH HEUTPOHOB B SIIEPHOM
peaKkTope SBJISIOTCS:

a) ICKTPUUYECKUE WIIM MAaTHUTHBIE TTOJIS

0) Oop WM KagMui

B) KEJIE30 WJIK HUKEIIb

T') TsDKeJast Boja Win rpadut+

1) OCTOH WJIH TIECOK

15. Vccnenyemsrii oOpasen, coaepxaniuii N paguoakTUBHBIX si7ep, CHaYala OXJIaKIaioT
no —40 °C, a 3areM MNoOMeNIalOT B MarHUTHOE Tmosie. M3MeHUTCs JIM MpU 3TOM KOJHUYECTBO
PaAMOAKTUBHBIX sI/Iep, KOTOPBIE pacIaiuch 3a BpeMsi, paBHOE JBYM IE€pHOiaM oypacnaaa?

a) I3MCHUTCSI HE3HAYUTEITHHO

0) M3MEHHTCS TOJIBKO TPU OXJIAKICHUN 00pa3ia

B) U3MEHUTCS TOJIBKO IPY BHECECHUH B MAarHUTHOE T10JIC

') UI3MEHUTCSA, €CIIM 00pa3ell CHavyaia OXJIaIuTh, a 3aTeM BHECTH B MAarHUTHOE T10JIE

1) HE U3MEHUTCS+

Kirouu k Tecram:
Ne|1|2|3|4|5|6|7]|8]|9(10|11|12|13|14 |15
O|6|8B|B|O0O|B|O|B|a|r|o|al|nax|al|r|n

Kpurepun onenuBanus:
O1eHKa «OTJIIMYHO» BBICTABISIETCSA CTYICHTY, €CIM OH NMpaBHJIbHO oTBeTHI Ha 90-100%
OT 0011er0 YKcia BOIPOCOB TECTOBBIX 3aaHuil (14-15 mpaBUIIbHBIX OTBETOB).

Or1eHKa «XOPOII0Y» BBICTABISIETCS CTYACHTY, €CJIM OH TIpaBUJILHO OTBETHI Ha 70-89% oT
o011ero urcia BOmpocoB TecTOBBIX 3agaHuil (10-13 mpaBHIBHBIX OTBETOB).

O1eHKa «yA0BIETBOPUTEIIBHOY BBICTABIISETCS CTYACHTY, €CIIU OH MPAaBUIBHO OTBETHII Ha
50-69% ot o0mIero unciia BOMPOCOB TECTOBBIX 3aAaHui (7-9 MpaBUIIEHBIX OTBETOB).

Or1ieHKa «HEYIOBIETBOPUTEIIBLHOY» BBHICTABIISIETCS CTY/IEHTY, €CJIU OH MPABMJIHBHO OTBETHII
MeHee yeM Ha 50% oT o0111ero yucia BOIPOCOB TECTOBBIX 3aaHuii (MeHee 7 OTBETOB).

Tecrt Kk pazaeny 7. Ctpoenue Beenennoi

1. Hayka o HeGeCHBIX CBETHIIaX, O 3aKOHAX MX JABUKEHMSI, CTPOCHUS U PA3BUTHS, a TAKXKe
0 CTPOEHUU U pa3BUTUU BceneHHOM B 1IEI0M Ha3bIBaeTcs ...

a) Actpomerpust

0) AcTpoHaBTHKa

B) AcTpodusuka

r) AcTpoHOMMUS

2. Teneckom NPUMEHSIOT IS .

a) OnpeneneHus: pacCTOSTHUI

0) CriekTpaapbHOTO aHAIHU3a

B) Cbopa cBeTa

r) O6opyaoBaHUS KAOMHETa aCTPOHOMUU

3. Pa3znen Hayku, M3y4arolmuii CBOMCTBA M 3BOJIIOIMNIO0 BceneHHOW B 1IETI0M, UCHIOb3YS
IIPU TOM METOJbI U JOCTHKEHUS (PU3UKU, MATEMATUKH U (puitocopuu Ha3bIBACTCH ...
a) ActpoMeTpust



0) Actpodusuka
B) ACTpOHOMHS
r) Kocmomnorus

4. OmpeneneHHBI Y4acTOK 3BE3THOrO HeOa C YETKO ONpeleNEHHBIMH IpE/eIaMHu,
OXBATHIBAIOUINHI BCE IPUHAICIKAIINE MY CBETHIIA U UMEIOLINK COOCTBEHHOE Ha3BaHUE — ITO. ..

a) HeGecnas cdepa

0) ['amakTuka

B) Co3Be3nue

r) ConHevHas cucrema

5. 3Be3na o — Cupuyc HaXOJUTCA B CO3BE3IUU:
a) Auapomena

0) bii3Henbr

B) bonpinas menBenuua

r) bonbmoit néc

6. Yrou, moa KOTOPBIM BUJIHO MOJIOBUHY JUaMeTpa 3eMITU C KaKoTro-JIn00 CBETUIA 3TO...
a) YacoBoii yron

0) ['opr30OHTaNBHBIN apallIaKe

B) A3UMyT

r) [Ipsimoe Bocxoxknenue

7. Bomnb1110# KpyT, MIOCKOCTh KOTOPOI'O MEPHEHIUKYISIPHA OCH MUPa Ha3bIBAETCH ...
a) HeOeCHbIN SKBAaTOP

0) HeOecHbII MepHIuaH

B) KPYT CKJIOHCHHI

I') HACTOSIIIUI TOPU3OHT

8. bompmolt kpyr, mo kotopomy CoiHIIE cOoBepuIaeT CBOE BHJIUMOE JBUKECHUE IIO
HeOecHOM cdepe 3a rof, Ha3bIBACTC ...

a) HeOeCHBIN 3KBATOP

0) HeOecHbII MepuIuaH

B) KPYT CKJIOHEHHUH

I') SKJIMITHKA

9. YTrom1, KOTOpbIM OTCUUTHIBAKOT OT TOYKH FOra S BIOJb TOPU30HTA B CTOPOHY 3aKara J0
BEpPTUKAJIa CBETUJIA, HA3BIBAIOT ...

a) A3UMyT

0) BricoTa

B) UacoBoii yron

r) CkJIoHEHUE

10. IIpomexyTok BpEeMEHH MEXKIy JBYMs TIOCJIEIOBAaTEIbHBIMH  BEPXHUMU
KyJbMUHAIASIMHU TOYKH BECEHHETO PABHO/ICHCTBHSI Ha3bIBACTCA ...

a) CoslHEeUHbIE CYTKH

0) 3Be3HbIE CYTKH

B) 3BE3/IHBIN Yac

r) CostHEUHOE BpeMs

11. T'enmonieHTpUUYECKYIO MOJIEIh MUpPA pa3padoTai ...
a) Xa00a1 DaBuH



6) Huxonaii Konepuuk
B) Tuxo bpare
r) ApUcToTenb

12. PaccrosiHue, ¢ KOTOPOrO CpeAHMH pajuyCc 3e€MHOW OpOUTHl BHUIEH IMOA yriaoMm 1
CEKYyH/Ia Ha3bIBAETCA ...

a) ACTpoHOMHYECKasi €IMHHULIA

0) CBeToBOI TOJ

B) ITapcek

r) 3Be3/1Has BeJIMYMHA

13. B coctaB ComHeyHOl CUCTEMBI BXOIAT ...
a) BOCEMb IJIAHET

0) IeBATH TUIAHET

B) JIECSTh TUIAHET

') CeMb IJIaHET

14. OcHoBHbIe (ha3bl JIyHBI HACUUTHIBAIOT ...
a) JiBe

0) ueThIpe

B) ILIECTh

') BOCEMb

15. Yroun, nmox KOTOpbIM O0JbIIAs TOIYOCh 3¢MHOU OpOUTHI BUIHA C PACCTOSHUS 3BE3IbI,
Ha3bIBACTCH ...

a) ['oguunbIil mapannake

0) ['opu3oHTaNBHBIN apaIaKce

B) UacoBoii yron

r) CxioHeHue

16. K rpymre niaHer rTuraHToB OTHOCATCA ...
a) Mepkypuii, Benepa, Ypan, 3emis

6) Mapc, 3emns, Benepa, Mepkypuii

B) Ypan, Hentyn, Catyps, FOnutep

r) Mepkypuii, 3emiis, Mapc, FOnurep

17. Pa3penenue miaHeT 1o rpyIiaM MpOUCXOIUT IO CAEAYIOIHMM XapaKTepUCTUKAM. . .
a) JaBJIEHUIO, IUIOTHOCTH, Macce

0) IaBIeHHUIO, INIOTHOCTH, TEMITEpaType

B) pa3MepaM, TBEPJOCTH, Macce

T') pa3Mepam, IIIOTHOCTH, Macce

18. 'mmoTte3a 06 oOpa3oBaHMM IUIAHET BBHIBUHYTA. ..
a) Homiepom

0) Paccemom

B) llIMuToM

r) 'amoBbIM

19. llenTpanbHoe ropsuee sapo ComHila 00pa3oBalioch B Pe3ybTate. ..
a) AaHTPONOTEHHOM JESATEIHHOCTH

0) rPaBUTAIIMOHHOTO CHKATHS

B) OBICTPOTO BpaIllEHUs sipa



I') MUKPOBOJIHOBOT'O PEIMKTOBOTO U3IIYy4EHHUS

20. [Tagaromieit 3Be3/10 B aCTPOHOMUU HA3bIBAIOT. . .
a) KOMETy

0) acTepous

B) METEOp

I') METEOPUT

21. Mex3Be31H0€ IPOCTPAHCTBO 3AII0JHEHO ...

a) IbLIbI0, T'a30M M KOCMHUYECKUM U3JIydYeHHEM

0) BakyyMOM

B) 00JIOMKaMH KOCMUYECKHX allapaToB, KOCMHYECKUM MyCOPOM
I') 3aII0JIHEHO IUIaHETaMU, CIIyTHUKaMHU IJIAHET

22. Konu4ecTBO »HEPruu, KOTOPYIO HM3JydaeT 3Be3Ja CO BCEW CBOEH MOBEPXHOCTH B
€MHHILY BPEMEHHU IO BCEM HAIIPaBJICHUSAM, HAa3bIBACTCH ...

a) 3Be3/IHas BEJIMYMHA

0) ApKOCTh

B) Iapcek

') CBETHMOCTD

23. CpeaHsisi ITIOTHOCTh COJTHEYHOTO BEIIECTBA COCTABIISET. . .
a) 3300 xr/m®
6) 1400 xr/m>
B) 8500 kr/™m°
r) 5500 Kr/M™3

24. U3 nenp ConHua 3Heprus nepeaaéres. ..
a) rpaBUTAIIACH

0) KaBUTaIUEH

B) KOHBEKIIMEH

T') DJIOHTaluen

25. TlpoctpancTBeHHO 000COOJNEHHBIN, TPABUTAIIMOHHO CBSI3aHHBI KOCMHMYECKHI
00BEKT, B KOTOPOM B 3HAYUTENBHBIX MacIITa0ax MPOUCXOAIT TEPMOSICPHBIE PEaKIUU
Ha3bIBAIOT...

a) acTepOUIOM

0) KomeToun

B) IJIaHETOU

T) 3B€3/101

26. BHe rajakTH4eCKUM UCTOYHUKOM PAJTMOU3ITYUYCHUS SBIISIETCA. ..
a) TYMaHHOCTH

0) 4€pHBbIE ABIPHI

B) CBEpPX HOBBIE 3BE3/IbI

I') KBa3apbl

27. llpm ynaneHuW 3Be3Mbl, [JWHA BOJHBI €€ SJIEKTPOMArHUTHOIO M3JIyYEHUS
YBEJIMYUBACTCS, ITO SBJIICHUE HA3bIBAIOT YPPEKTOM. ..

a) Jlorepa

0) Paccena

B) llImuara



r) 'amoBa

28. 3akoH Xa00:1a MOXKHO 3aIIUCaTh KakK. ..
a) A—lo _ E
AO - a
a
0) D=

" sinsin P
B) U = \/v2 —v?

r v=H-R

29. Hama ranakTika HOCUT Ha3BaHHUE...
a) Aaapomena

0) MneuHslii myTh

B) MaremianoBo 001ako

r) Combpepo

30. I1epBbIe KOCMOJIOTHUECKHE MOJICTH OBLITH pa3pabOTaHHbI...
a) ®punmManom

0) DiiHIITeitHOM

B) HproToHOM

r) Xab061om

Kuro4 Kk Tecry:
213|456 |7 |89 ]10
r|B|r|B|r|060]a|r|al|6®0
11112 (13|14 (15|16 | 17|18 |19 | 20
6|B|a|0|a|B|T|B|O]|B
211222324 |25(26|27 (28|29 |30
a|r|o0|B|r|r|la|r|o6]|a

Kpurtepun onenuBanus:

O1eHKa «OTIMYHO» BBICTABIISETCS CTYACHTY, €CIIM OH IMpaBuUibHO oTBeTHI Ha 90-100%
0T OOIIEro YKcia BOMPOCOB TECTOBBIX 3aJaHUM.

O1eHKa «XOpOIL0» BBICTABISIETCS CTYACHTY, €CIM OH MpaBMiIbHO oTBeTHI Ha 70-89%
OT OOIIeTOo YNCIIa BOIPOCOB TECTOBBIX 3aIaHHH.

O1eHKa «yIOBIETBOPUTEIHEHOY» BBICTABIISICTCS CTYIEHTY, €CITM OH NPaBUIBHO OTBETHII
Ha 50-69% oT 00111eT0 YKCIa BOIIPOCOB TECTOBBIX 3a/1aHHM.

OrneHka «HEYAOBIETBOPUTENILHO» BBICTABISAETCS CTYIEHTY, €CIM OH IPaBHIBHO
oTBeTHII MeHee ueM Ha 50% oT o0I11ero 4ncia BONPOCOB TECTOBBIX 3aaHUH.

3. OneHOYHBIE CPeACTBA I IPOMEKYTOUYHOM aTTecTaluu

JuddeperurpoBanHbIil 3a4€T Kak GopMa MPOMEKYTOUHOTO KOHTPOJIS CIYKHUT NMPUEMOM
MPOBEPKHU CHOPMUPOBAHHBIX 3HAHUM, YMEHUI U HABBIKOB.

®opmy mpoBeaeHus aupdepeHIUpoBaHHOTO 3a4yéra (YCTHO, HHCbMEHHO, B BHJE
TECTUPOBAHUS, B TOM YHCJIE€ KOMIIBIOTEPHOIO) YCTAHABIMBAET MpernojaBaTesib U cooOIaeT
00yJaromuMcs B T€YEHUE JIBYX NEPBbIX HeJeNb ¢ Hayajla y4eOHOro ceMecTpa.

JuddepeHunanbHplii 3a4€T MOXKET OBITH BBICTABJIEH IO pe3ysibTaTaM MPaKTHYECKUX
3aHATUI B Cllyyae YCIEIIHOTO OCBOCHHs y4eOHOro marepuaia, Kak cpenHeapu(pMEeTHUecKoe
YHCII0, OKPYTJIEHHOE JI0 LIEJIOT0 M0 NATHOAUIBHOM IIKae.



3.1. KommuiekT 3aganuii 1uis npoBeaeHus n1ugdepeHiupoBaHHOIO 3a4éTa

Yactb A: TeopeTnueckasi 4acThb 3a4éTa
Ilepeuenv KOHMPONLHBIX BONPOCOE K 3a4€MY

1.®opmbl CylIECTBOBaHUS MATEPUU
2.CBoiicTBa MPOCTPAHCTBA
3.CBolicTBa BpeMEHH

4. MarepuanpHasi TOUKa, ONpe/ieTICHIe

5.A0COMIOTHO TBEPAOE TEIIO, ONPEICICHUE

6.MexaHnueckoe ABMKEHHE, ONpe/IeIICHIE

7.IloctynarenbHoe IBUXKEHUE, ONIPECIICHNE

8.BpamaTenbHoe NBIDKCHNE, OTIPECIICHIE

9.Cucremsbl oTcu€Ta, ONIPEACIICHUE, THUITBI

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.

[Tepemenienue matepuanbaoi Touku (M. T.), onpenenenue

MrhoBenHas ckopocts M.T., onpenenenue, HanpasieHue, Gpopmysa, eAMHALA
U3MEpPEHUS

Tpaexropusi, onpeaeieHue

IlyTs, onipeneienue

PaBHOMEpHOE NBUKEHNUE, ONIPEIEICHUE

Yckopenwue, ornpenenenue, Gpopmyna, eIMHUIA U3MEPEHUS

HopmanbsHoe yckopenue, onpenenenue, Gpopmyna

KacarenpHoe (TaHreHIIMaIbHOE) YCKOPEHUE, ONpeieIeHue

VYrnoBoe nepemerienune, popmyia, HapaBIeHUE

VYrnoBas ckopocTk, popMyia, OnpesiesieHre, HarpaBieHue

CBsI3b TMHEWHOM U YTTIOBOM CKOPOCTEH, palyC KpUBU3HBI, (hopMyria
VYrioBoe yckopeHue, onpenenenue Gopmyna

VYriioBas CKOpOCTh BpallleHHs 3eMJIH, YHCI0BOE 3HAYCHHE

Cuna, onpeienenue, eIMHNLA U3MEPEHUSI

Macca, onpenenenue, eAMHALIA U3MEPEHUS

Bropoii 3akon Hetotona, popmynupoBka, popmyia

[TepBeiii 3akoH HproToHa, opMyIHpoBKa

Tpetuii 3akon HetotoHa, popmynupoBka, popmyia

3akoH BcemupHoro tarorenus, GopMyaupoBka, popmyina

Cwita TsKecTH, onpeielieHUe, HalpPaBJICHNE, BEINYNHA

Bennuuna, onpenenenue, OTIIMYUE OT CHUIIBI TSKECTH

LlenTpocTpeMuTenbHas cuia, MoHsATHE, (hopMyIia

MOMEHT CuJIbl OTHOCUTEIBLHO OCH BpallleHUs], OopeiesieHne, popmyia

I1ne4o cumsl, onpeneneHue

MoMeHT HUHEepLUH Tejla, OTHOCUTENIBHO OCH BpallleHHs, oTlpeiesieHue, hopmyia
MowmeHT nHepuuu M.T., mapa OTHOCUTENBHO OCH, IIPOXOIAIIEH Yepe3 LICHTP MacChl
niapa

Bropoii 3akon HeloTOHA /171 BpalllaTeIbHOTO JBH>KEHUS Tela

Mowment wummyinbca M.T. OTHOCHTENBHO OCH BpalleHHs, ompeneiacHue, Gopmyina,
HaIpaBJICHUE



38.

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

78.
79.
80.

CBs13p MOMEHTA UMITYJIbCA T€a C MOMEHTOM MHEPIUU U YIJIOBOW CKOPOCTHIO BPALICHUS
T€Ja OTHOCUTENBHO OCH BpallleHUs

Hmnynsc Tena, onpeneneHue, Gopmya

3aMKHYTasl CUCTEMa TeJ, OIIPEJIEIICHNE

3aKOH COXpaHEHHUs UMITYJIbCA CUCTEMBI Tel, (HOpMYIHPOBKa, popmyria
Kunernyeckas sHeprus tena, onpezaeneHue, popmyna

[ToreHuuanbHas SHEPrUs Tena, onpeaeeHue

3aKoH COXpaHEeHHs] MOMEHTa UMITyJIbca, POPMYIUPOBKA

3aKOH COXPaHEHUS MEXaHUUYEeCKOl 3Hepruu, GopMyIupoBKa

['paBuTanmonHas quddepeHnuanus — moHsITHE

HeuneprpansHbie CHCTEMBI, ONpECTICHUE

Cwiia uHepiuu, onpeaeneHue, Gopmyna, 0COOCHHOCTH

[{enTpobexHas cwia uaepuun, GopMysia, 0COOCHHOCTH

Cuna Kopuonuca, onpenenenue, popmyina

JaBnenue, onpeneneHue, GopMyIibl

Temmnepatypa, onpeneneHue, eAMHUIBI H3MEPEHUS

3akon boinsg-Mapuorra, popmyna, yCI0BUs BBITOTHEHUS

3akoH ['eii-Jlroccaka, hopmyra, ycaOBUs BBITOIHEHHS

3akon llapms, popmyna, ycioBus BBITOTHEHHS

VYpaBuenne Menneneesa — Knaneiipona

WneanbHeblii ra3, popMynnpoBka

3akoHn [lanbroHa, hopmynupoBka, hopmyna

[TepBoe Ha4ano TepMOAMHAMUKH, GOPMYTUPOBKA, (hopMmyIia

AnuabatHblii pouecc, popmyna 1 Hayama TepMOJIUHAMUKH ISl STOTO Mpoliecca
BHyTpeHHss sHEprUst CUCTeMBI, POpPMYyTHUPOBKA

KonngecTBo TemioThl, onpeaesaeHue, crocoobl Teronepeaaun

VY nenbHas, MoJIsipHast TEIIIOEMKOCTH, POPMYIUPOBKH U (HOPMYJIIbI

VYpaBuenne Pobepra — Maiiepa. CMbICT YHUBEpPCATbHON Ta30BOM MOCTOSHHOM
Bbapomerpuueckas hopmyna

3akon Credana — bosblimMaHa aJis TEIUIOBOTO H3JIY4YeHHS aOCOIIOTHO UYEPHOTO Tela,
dopmynupoBka, popmyia

Hanpsk€HHOCTD 3JIEKTPUUYECKOTO MO

[TorennuanbHas SHEPIrUs EKTPOCTATUIYECKOTO MOJIsA, POPMYINPOBKA, GopMyIia
[ToHsATHE CHUIIOBOM JTMHUU JEKTPUUECKOTO U MATHUTHOT'O TOJIeH

DJIeKTpHU3alus TeJl, BUIbI

[TpuHIUT CYTIePIIO3UITUH AIEKTPHUECKUX TOJIeH

3axon OMa A1 yyacTKa 3JI. IIeMH, cujla TOKa, HalpsiKeHHe, CONPOTUBIICHUE
MaruutHoe 1noJie, onpeaeIeHnue

Wuaykuus MarHUTHOTO TIOJISA, OTNIpe/ieTICHHe, SANHHIIA U3MEPEHUS

Cuna Amnepa, popmyna, HarrpaBiIeHHE

Cuna Jlopenua, popmyna, HarpaBIeHHUE

Wuayknuss MAarHUTHOTO TIOJISI BUTKA C TOKOM M OECKOHEYHO IMHHOTO MPOBOJHHKA C
TOKOM, (pOpMYIIbI, HaTIpaBJICHHE

HNonocdepa 3emiau, mpuunHa CyIeCTBOBAHUS, POJIb IS )KU3HHU Ha 3eMIle

Jlyu cBera, yribl ajieHUsl, OTPAKEHUSI U MIPEJIOMIICHUS, OTIPEAETICHUS

[Tnockoe 3epkaino, chepuyeckoe 3epkaio, (GopMmyIa, ONTUYECKas CUIIa



10.

81. Tonkas nuH3a, BUBI, PopMyIia, ONTHYECKAs CUJIA, CAMHUIIBI N3MEPECHUS
82. Pedpakmus: actpoHOMUYECKasi, 3eMHasl (IPHUMEPHI)

83. 3akoH ocBeménHoCTH, (hopMyna GOpPMyYIUPOBKA, YEPTEK
84. UnTepdepenmus ceera

85. Iudpaxmus ceera

86. ITonspuzarmus cera

87. Jlucniepcus cBeta

88. KpacHoe cMelieHue 31eKTPOMarHUTHOW BOJTHBI

89. TeruoBoe usnydenue, 3akoH Credana-bonpiimana

90. l'unotesa [Tnanka, sHEprusi KBaHTa

91. Ilepssiii 3aKoH BHEMIHETO GoTOdPdEeKTa

92. Bropoii 3akoH BHeNTHETO GoTodddeKra

93. Tperwuii 3akoH BHemHero GoTodddexTa

94. O6o6mEnHas popmyna banpmepa

95. Ilepasiii moctynar bopa

96. Bropoii nocrynar bopa

97. PagnoakTUBHOCTH

98. PagnoakTuBHBIN pacnan, Gpopmyna

99. Anb(a — pacmai, IPaBUIIO CMEIICHHUS

100.bera — pacmaj, MpaBUIO0 CMEIICHHS

Yacts B: IIpakTuyeckas yacTb 3a4éra

Ilepeuenv npumepHbIX 3a0ay, BbIHOCUMBLX HA 3aUEM
ABTOMOOUIBL Tporaercst ¢ mecra U 3a 10 ¢ pasronsercs 10 ckopocTH 72 km/4. C Kakum
YCKOPEHUEM JIBUTAJICS aBTOMOOUIIb M KAKOU MyTh OH MPOIIIEN MPU 3TOM?
Kakoe yckopenue O6yzaer cooOmiate kaMHi0 Maccoit 3 kr cuna 60 H?
Onpenenure TONHYI0O MEXaHUYECKYI0 SHEpruro Ttena maccoit 500 T, aBmKymierocs Ha
BbicoTe 10 M co ckopocThio 20 M/c.
BoruncnuTe nepuo U 4acToTy KojieOaHU MasgsTHUKA JUIMHOM 9,8 M.
Nwmeercs nBa mpeamera OJIMHAKOBOM MAacChl M OJMHAKOBOW TEMIIEPATYpPhI: OAUH U3 MEIH,
npyroit u3 amomuHus. Kakol M3 HuUX Harpeercs A0 Ooliee BBICOKOW TemmepaTyphl Mpu
nepefauye MM OJUHAKOBOIO KOJUYECTBA TEIUIOTHI? YjenbHas TerioeMKocTh meau 400
Jx/(xr-°C), amomunus — 920 JIx/(kr-°C).
ABTOMOOWJIb JIBIDKETCS TO BBITYKJIOMY MOCTY, MMEIOIIEMY paauyc KpuBU3HBI 10 M.
Cxopocts aBTOMOOMIS 36 KM/4.YeMy paBHO ero yckopenue? Kyaa oHo HampaBieHO?
Ha BricoTe 4 M Bucut s16;10k0 Maccor 50 r. Uemy paBHa cuja TSHKECTH, ICUCTBYIOIIAs Ha
Hero? C Kakoi CKOPOCTBIO YAAPUTCS ITO sIOJIOKO O 3EMITIO, €CJIM COPBETCS C BETKH?
UeMy paBHa CKOPOCTh MOPOXOBOM pPAKEThl MAacCOM 2 KT MOCJI€ BbUJIETAa U3 HEE MPOJYKTOB
cropanus Maccoit 0,2 kr co ckopoctbio 500 m/c?
Kakoe KoinruecTBO TemI0Thl HEOOXOAUMO JIJIsi HarpeBaHUs CTabHOM JIeTald MAacCol 2 KT Ha
20 °C ? Y nenbHas TeruioeMKocTh ctanu paBHa 500 [Ix/(kr-°C).
Y4acTok  JIEKTpUYECKOM LEMU COCTOMT U3 TPEX PE3UCTOPOB, COEAMHEHHBIX
nocsenoBareabHo. COMPOTHUBIIEHHS IEPBOTO U BTOPOTO PE3UCTOPOB PaBHBI COOTBETCTBEHHO
R1= 36 Om u Rz =54 Om. Hanpsbkenue Ha epBoM pesuctope paBHo 6B. Onpenenute cumy
TOKA B Y4YacTKE LIEMH; HAIPsSHKEHUE Ha BTOPOM PE3UCTOPE; CONPOTUBIEHUE pe3ncrtopa Rs,
€CIY HanpshKeHue Ha HeM paBHO 20B.



11. Tpu pe3uctopa, CONMPOTHBICHUS KOTOPBIX 2, 6 1 12 OM, COCMHEHBI MOCIEI0BATEILHO H
MOJIKJIIOUEHBl K UCTOYHHMKY Toka. HampspkeHne Ha BTopoM pesuctope paBHo 8B. Haiinure
HAIPsDKEHUS Ha IIEPBOM U TPETHEM PE3UCTOPAX.

12.B cerp ¢ nHamnpsokenuem 220 B Bkio4yeHbl mocienoBaTenbHO peoctaT w10 mamn
conporuBiieHueM 24 OwM Kaxzaas, pacCUMTaHHblE Ha HampspkeHue 12 B kaxnas.
OnpenenuTts CUTy TOKA B LIETIH U CONIPOTUBIIEHUE PEOCTATa, €CIIU OH BKIIFOUEH MOJHOCTHIO.

13. YeTsipe mpOBOJHUKA C COMpPOTUBIEeHHWEM 1Mo 1,5 OM Kaxnaplii TpeOyeTcs COeAMHUTH Tak,
yTOOBI OJMY4UTh conpotuBieHue 2 OM. Kak 3to cnenars? Hapucyiite cxemy.

14. KakoBO CONpOTHUBIIEHUE KaXAOT0 U3 JBYX MPOBOJAHHUKOB, €CIH MPHU MX MOCIEA0BATEIHLHOM
COeMHEHUH Nonydaercs conporusienue 20 Om, a npu napaienbiom 5 Om?

15. Yemy paBHa cuja TOKa, IPOTEKAIOMIETO Yepe3 OOIIYI0 YacTb JJIEKTPHUUECKOM IEMH, eCIu
R1=R2=50mMm, R3=Rs4=R5=10 OM?

Kpurepun oueHuBaHusi:

OneHKY «OTJMYHO)» CTYIEHT MOIyYaeT, €CIIU:

— CTYJAEHT ITyOOKO M BCECTOPOHHE YCBOMII TPOrPaMMHBIN MaTepHait;

— YBEPEHHO, JIOTUYHO, OCIIE0BATEIBHO U TPAMOTHO €0 U3JIaraeT;

— ONHPAsICh HA 3HAHUSI OCHOBHOM M JIOMOJHUTEIBHON JTUTEPaATyphl, TECHO MPHUBSI3bIBACT
YCBOEHHBIC HAYYHBIE MMOJIOKEHUSI C MPAKTHYECKOU IeATETbHOCTHIO;

— yMeJio OOOCHOBBIBAET M apTyMEHTUPYET BbIJIBUTAEMbIC UM UJICH;

— JIeJaeT BBIBOJIBI M 0000IIECHHS;

— cBOOOJIHO BIIaJIC€T CUCTEMOM MOHATHI 10 TUCIUTUINHE.

OLEHKY «X0pOIIO» CTYJIEHT MOJIYYaeT, €CIu:

— CTYJEHT TBEPJO YCBOWJI MPOTPAMMHBIN MaTepuai, TpaMOTHO U MO CYLIECTBY M3JIaraeT
€ro, ONMpPasIiCh HAa 3HAHUSI OCHOBHOM JINTEPATYpPHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBAET YCBOEHHBIC 3HAHUS C TPAKTUUYECKON JEATEIHHOCTHIO;

— apryMEHTUPYET Hay4YHbIC MTOJIOKEHHS,;

— JieltaeT BBIBOALI B 00OOIICHMS,

— BJIAJIEET CUCTEMOM MOHATUHI MO JUCUUILUIAHE.

OLEeHKY «yA0BJIETBOPUTEJIBHO)» CTYACHT MOJY4YaeT, €CIH:

— CTYJEHT YCBOMWJ TOJIbKO OCHOBHOMW MPOTPaMMHBIN Marepuai, Mo CYUIECTBY U3JIaraeT
€ro, OMUPAsICh Ha 3HAHUS TOJILKO OCHOBHOM JIMTEPATYPHI;

— JIOMyCKaeT HECYIIECTBEHHBIC OIUOKH M HETOYHOCTH;

— WCHBITHIBACT 3aTPYAHEHUS B MPAKTHUYECKOM MPUMEHECHUH 3HAHUH;

— cmabo apryMeHTUPYeT HayYHbIE TTOJIOKEHUS;

— 3aTpyaHsercs B GOpMYITHPOBAHUH BBIBOJOB U 0000IIEHUI;

— YaCTHYHO BJIAJICET CUCTEMOMU MOHSATHN MO JUCITUTUINHE.

OLEeHKY, «Hey10BJIeTBOPUTEIbHO» CTYJEHT MOJIy4aeT, eCIu:

— CTYJIEHT HE YCBOWJI 3HAUUTEJIbHON YacTH MPOrPaMMHOI0 MaTepuania;

— JIOMYyCKaeT CYIIECTBEHHBIC OMMOKN U HETOYHOCTH MPU PACCMOTPEHUH MPOOIIeM;

— UCHBITBIBAET TPYIHOCTH B MPAKTUUYECKOM ITPUMEHEHUU 3HAHU;

— HE MOXXET apryMEHTHUPOBATh HAayUHbIE MOJIOKECHHUS,

— He GOopMYITUPYET BHIBOJOB M 0000IIEHUH.

3.3. KoMIIeKT TeCTOBBIX 3aJaHUIl 1JIsl MPOBeeHUs MPOMEKYTOYHOM aTTecTalluu



Howmep
3a/1aHus

Coneprkanue Borpoca

IIpaBUIBHBIN OTBET

Komnerennus

Kak u BO CKOJIBKO pa3 HYKHO

W3MEHUTh  PACCTOSTHUE  MEXIY
TeJlaMH, YTOOBl CHJa TSITOTCHUS
YMEHbIIUIACh B 4 paza?

a) YBenu4uTh B 2 paza

0) YMeHbpIIUTH B 2 pa3a

B) YBenuuuTh B 4 paza

r) YMeHbIINUTH B 4 paza

VYBenuuuTsh B 2 paza

OK 01

Teno nBXeTCS MPSIMOIMHEHHO U
paBHOMepHO. PaBHOIECTRYOIIIAS
BCEX CWJI IPUJIOKECHHBIX K TETYy. ..

a) ...HE paBHA HYIIIO,
MOCTOSIHHA TI0 MOJTYJTIO U
HaIpPaBJICHUIO

0) ...He paBHA HYIIIO,
MOCTOSTHHA TI0 HAIIPABIICHUIO, HO
HE 110 MOJIYIIIO

B) ...paBHA HYIIIO

T) ...paBHA HYJIO WU
MOCTOSIHHA TI0 MOJIYIIIO U
HaIpPaBICHUIO

paBHa HYJIFO

OK 02

B kakom 13 nmpuBeIeHHBIX HUKE
cllydae pedb UCT O IBIKESHUU
TeJ 10 UHepuuun?

a) Onyckanue cToyduka
PTYTH TIPU BCTPSIXUBAHUN
MEIHUIIMHCKOTO TepPMOMETpa

0) [Tanenue s610Ka C
s0710HU

B) JIBI>KeHHE CITyTHUKA T10
opoute

r) Benocunenuct
MTOJTHUMAETCS B TOPY

OmnyckaHue cTonouKa
PTYTH IIpH
BCTPSIXUBAHUU
MEIUIIMHCKOTO
TEPMOMETpa

OK 04

B kakux enuHUIIAX U3MEPSIOT
paboTy  CHIBI  TSDKECTH B
MexnyHapoaHou CUCTEME
eauHuL?

a) Heroton

0) Ixoynb

B) Barr

r) Kunorpamm

Hrroton

OK 01




VYkaxure GopMyIly BTOPOTo
3akoHa HeroTOoHAa:

2
a) x=xO+U0t+%
6)
B)

F) c_i:

N
=ma
mqmy

T T

r2

§|ﬁ'u <

Q
Il
3 | T

OK 02

Ileppoe  Teno  gBukeTCs €
yckopenueM  2,5m/c?,  mon
nericteuem cuibl 10 H, a BTopoe
TEJNO C yCKOpeHueM 2 Mm/c2, mon
nerictesueM cuiabl 9 H. Kakoe us
TeN TsKenee?

a) [lepBoe

0) Bropoe

B) Ob6a Tena paBHBI IO
Mmacce

r) OmnpenenuTs HEIb34,
TaK KaK HEW3BECTHBI IUIOTHOCTH
TeN

Bropoe

OK 04

[Tocrosinnas ABoragpo — 310

a) 4YHMCIO MOJEKYI WU
aTOMOB B €qUHHUIIE 00BEMA

0) 4YuCIO MOJEKyld WU
aToMoOB B 1 MOJIL BemiecTBa

B) YHCIO MOJEKYI WU
aTOMOB B TeJIE

I') KOJUYECTBO BEINIECTBA B
eauHuIe oobpEMa

YHUCIJIO MOJIEKYJT UIH
aToMOB B 1 MOJIb
BEIIIECTBA

OK 01

bpoyHOBCKOE IBMKEHHE MOMKHO
HabI01aTh

a) B XKHMJIKOCTSX, razax u
TBEPABIX TElax

0) TOJNIBKO B >KUJKOCTSAX U
rasax

B) TOJIBKO B JKUJKOCTSIX

T') TOJIbKO B ra3ax

TOJIBKO B XXUJIKOCTAX U
razax

OK 02

[Tocrosunas bosbimana — 310
dbuzmveckas MTOCTOSTHHAS
onpeenstomas

a) 4uclIo MoJekyn B 1
MOJIb BEIIECTBA

06) uucio Mojed B
enuHUIle 00BEMA

B) CBSI3b MEXITY
TEMIIEpaTypoOH U SHEpruen

I) CBSI3b KOHIIEHTPAIMH
MOJIEKYJI u KOJIMYECTBOM

CBSI3b MEXKIY
TEMIIepaTypou 1
SHEprueu

OK 04




BEIECTBA

10

N3o0apHbIii mporiecc - 3To
MIPOLIECC MPU MOCTOSHHOM
3HAYEHUU...

a) oobeMa

0) naBieHUs

B) TEMIIEPATYpPbI

T') BHEpruu

JaBJICHHUA

OK 01

11

Kakoe 13 ypaBHeHMt sSBIIIETCS
ypaBHEHHUEM COCTOSIHUS
UIealLHOro rasa’?

a) A=P-AV

6) U =ZRT

2u
B) PV = %RT
rQ=U+P-AV

OK 02

12

YroObl faBieHue rasa
YBEJIUYUIOCH B 4 paza, 00beM
raza HeoOXOANUMO...
a) YBEJIMUUTH B 2 pa3a
0) yMEHbLIUTH B 2 pa3a
B) YBEJIMYUTH B 4 paza
I') YMEHBIIUTH B 4 paza

YMCHBIIUTH B 2 pasa

OK 04

13

Ykaxure COOTBCTCTBHC JJI
Ha3BaHUA (I)I/I3I/I"ICCKOI7I BCIINYHHBI
" YCIIOBHOTI'O 0003HaYCHHS

A)Q

1) Cuna Toka

b) |
2) Hanpsoxenue

B) U

3) ConpoTuBieHue
NR

1-b; 2-B; 3-T

OK 01

14

Cuna  B3aMMOAEWMCTBHS  JIBYX
HENOJBWKHBIX  DJIEKTPUYECKHUX
3aps0B

a) IpsIMO
MPOIMOPLIMOHANIbHA  PACCTOSHUIO
MEX1y HUMH

0) oOpatHO
IIPONOPIMOHANIBHA  PACCTOSIHUIO
MEXy HUMH

B) IIPSIMO
IIPONOPLIOHAJIbHA KBaJpaTy

o0patHo
POMOPIHOHATIbHA
KBaJIpaTy pacCTOSHHS
MEXIy HUMH

OK 02




pacCToAHUA MCKAY HUMHU
r) oOpaTHO
MIPOIOPIIMOHATbHA KBaJIpaTy

pacCTodAHUA MCKAY HUMHU

15

3anumure: Popmysia 3aKoHa
Kynona

OK 04

16

3anumure: Popmyna 3akona Oma
JUTSl y4acTKa LETH

OK 01

17

Kakumu HOCUTEISIMU
ANEKTPUYECKOTO 3apsiaa
co3aércs TOK B
MOJIYTIPOBOTHUKAX, HE
coJiep>KaIIux mpumeceii?

a) Tonbko
JJIEKTPOHAMH,

6) TonbKo MOHAMH;

B) DJIEKTpOHAMU u
MOHAMH,

) DIeKTpOHaMHU u
JBIPKaMu

DneKTpoHaMu U
JBIPKaMH

OK 02

18

[TocraBpTe COOTBETCTBUE IS
OYKBEHHOTO 0003HaUeHUS
¢busznyeckoil BeNMMUYUHBI W e€
pa3MepHOCTHIO

1) B6 a) |

2) Tn 0) L

3)A B) ®

4)Tu r) B

I-A
L-Tu
® - B6
B-Tn

OK 04

19

Haiitn »Hepruro KoHAeHcaTropa
€MKOCTBIO 800 MKOD,
3apsKeHHOro 10 HanpspkeHus 300
B.

3amummure
OTBET:

36 JIx

20

C kakoM cuiIOH  JAEHUCTBYET
MarHuTHoe mnojie uHAyknuen 10
MTn Ha TPOBOJHUK, B KOTOPOM
cuna Toka S0A, ecimm jgauHA
aKTMBHOW 4yacTth mpoBoaHuka 0,1
M? JIMHUHA MHIYKIHUKA TIOJIST U TOK
B3aUMHO NEPIEHIUKYIISAPHBI.
3anummure
OTBET:

0,05H

OK 01




21

Haittu cuny Toka B menu

ucrounnka ¢ JJC 12 B wu

BHYTPEHHUM COMNPOTHUBIICHHEM |

OM, K KOTOpOMY HOJKIIOUYEH

peocTat conpoTuBiIeHHEM 5 OM.
3anumure

OTBET:

2A

OK 02

22

ITepnox cBOOOMHBIX KoJIeOAHUI
HUTSHOT'O MasiTHHUKA 3aBHUCUT OT:
a) Macchl rpy3a
0) 4acTOTHI KOJICOaHMI
B) JUTMHBI HUTH
I') HATSDKCHHS HUTH

JJIMHBI HUTHU

OK 04

23

[IpononpHbIE BOJTHBI BOSHUKAIOT B
... cpenax:

a) B ra3zoo0pasHbIX,
CBIITYYUX, HHEPTHBIX

0) B TBEpIbIX, HHEPTHBIX,
YCTOMYMBBIX

B) B TBEpAbIX, >XHUIKHUX,
ra3000pa3HbIX

T) B KHUIKHX,
arpeCCUBHBIX, CHITTYYUX

B TBEPIbIX, KHUIKUX,
ra3000pa3HbIX

OK 01

25

Kak cBszansl Mexay coboit
CKOpPOCTh VU, JUIMHA BOJIHBI A U
gacToTa KojeOaHWW YacTUI] V B
BOJIHE:

a)vv=»Av

6) A=vv

B) L =V/A

r) V=LAV

OK 02

26

Konebanus du3nveckoit
BEJTMYMHBI o 3aKOHY
X=AmSin(wt+@o) HA3BIBAIOTCA:

a) TPUTOHOMETPUYECKHE

0) rapMOHHYECKHE

B) 3aTyXalolue

I') MaTEeMaTHYECKUE

TapMOHHUYCCKUEC

OK 04

27

Bonnbl, koneOaHus B KOTOPBIX
OCYILECTBISIOTCS C OJMHAKOBOMN
4acTOTOM U pa3Hulie (a3 31o:

a) MonepeyHble

0) pOI0THHBIE

B) KOTEpEHTHBIE

I) 3aTyXallue

KOTCPCHTHBIC

OK 01

28

VYriaom mageHus Ha3bIBAIOT YTOJ
MEXIY...

a) OTpaXEHHBIM JTy4OM U
MaJaroIIM

0) oTpakaromen

NEPIEHIUKYIISIPOM U
MaJar0LIHUM JIy4OM

OK 02




MTOBEPXHOCTHIO U
NEePIEeHAUKYISIPOM

B) MEPHEHAUKYISIPOM MU
[aJAr0IIHUM JTy4OM

T) OTpakaroIen
IIOBEPXHOCTBIO U IPEJOMIIEHHBIM
JIy4oM

29 (3)

[Ipeamer HaXOQUTCA oT
coOuparoren JTUH3BI Ha
pPacCTOsTHUH, 0obIIIEM
(hoKyCcHOTO, HO MEHBIIIEM
JTBOMHOTO (hoKyCHOTO.

N3o0pakeHue npeaMera — ...

a) MHAUMOE U HaXOIUTCS
MEXy JINH30U U POKyCcOM

0) JCHCTBUTEIBLHOE W
HaXOIUTCS MEXAY JIMH30M U
boxycom

B) JICHCTBUTEIIBHOE U
HaXOJUTCSI MEXIy (POKycoM

=

JIBOMHBIM (POKYyCOM
r) JCUCTBUTEIBHOE U
HAXOJUTCS 3a IBOMHBIM (hOKyCOM

NEUCTBUTENBHOE U
HaXOIUTCH 3a JBOMHBIM
dboxycom

OK 04

30

SIBieHUE TOJHOTO BHYTPEHHETO
OTPaXEHUS MOXKET HaOJI0IAThCs
IIPU NIEPEX0/I€ CBETOBOTO Jyya!

a) Uepes TPaHUILY
pazzena JIIoObIX Cpe

0) U3 BojbI B BO3IIYyX

B) 13 mpo3pauHoii cpebl
B HEMPO3PaYHYIO

r) U3 Bo3gyxa B BoIy
4yepe3 TpaHuIly pas3fena JHOBIX
cpen

Uepes rpanuily pasaena
TOOBIX cpef

OK 01

31

Jlyd, waymmii  mapamienbHO
TJIaBHOM OTITUYECKOU ocHu
JUH3BI OCJIE TIPEIOMIICHUS . . .

a) unér 4depe3 JIBOMHOMN
boxyc

0) UaET yepes
ONITHYECKUH TICHTP JIMH3BI

B) TMocie TMPEeTOMICHHS
unét yepes Goxyc

T) HUKOTJa HE
MIPEIOMIISICTCS

UJIET Yepe3 ONTHYECKUI
LICHTP JINH3bI

OK 02




32

[Ipo3paynoe Teno, orpaHUYEeHHOE
IBYMS cepruyeckuMu
MMOBEPXHOCTSIMHU, HA3bIBACTCS

a) 3epKajoM

0) CBETOBOJIOM

B) JIMH30H

I') MPU3MOH

JIMH30U

OK 04

33

Kaxkoe sBnenue otkpsi1 HeroToH
a) UnTepdepenmms
0) Qucnepcus

B) Iudpakuus
r) [onspuzanus

Hucnepcus

OK 01

34

MuHMManbpHas TOPLUUS SHEPTHUH,
KoTopas U3ITy4aeTcs WIH
MIOTJIOIIAETCS TEJIOM, Ha3bIBACTCS:

a) aToM

0) KBaHT

B) KOPITyCKYyJia

r) a¢up

1) KBapK

KBaHT

OK 02

35

Snpa aroma cocTosT u3:
a) IPOTOHOB U AJIEKTPOHOB
0) AJIEKTPOHOB U
HEUTPOHOB
B) HEUTPOHOB U IPOTOHOB
I') 0-4acTHIl U B-4acTHUIy

HEHUTPOHOB
U
IIPOTOHOB

OK 04

36

DHeprus KBaHTa
MPOIMOPIIMOHANIbHA!

a) IJTMHE BOJHBI

0) yacToTte KoJiebaHU

B) BPEMEHU U3ITYUCHUS

T') QIEKTPUUYECKOMY 3apsiay
sanpa

1) ckopocTd (OTOHA

Y4acTOTe KOJeOaHUH

OK 01

37

SIBneHME UCITYCKAaHMS JIEKTPOHOB
BEIIECTBOM  MOJ  JACHUCTBHEM
AJIEKTPOMArHUTHBIX  M3JTy4EHUH
Ha3bIBaeTCS:

a) DIIEKTPOJTH3

0) dhoTocuHTE3

B) potord ekt

T) DJIEKTPU3AIIHS

1) yaapHas HOHH3aIUs

dhoTodrddext

OK 02

38

ATOMHBII HOMEp »3ieMeHTa Z
ONpEEIsAeT, CKOIBKO B sape
HaXOIUTCS:

MIPOTOHOB

OK 04

39

Koaddurment

MIPOMOPIIUOHATBHOCTH MEXIY
SHEpPruel KBaHTA W YacTOTOH
KojeOaHuit Ha3bIBACTCS

ITnanka

OK 01




IIOCTOsSTHHAaA:

40

"3 HUKE [IEPEYUCICHHOIO
3aMeUIUTENSIMU ~ HEUTPOHOB B
SIEPHOM PEAKTOPE MOXKET OBITh:

a) DIEKTPUYECKHE WU
MarHUTHBIE TTOJIS

0) 6op WM KagMui

B) 7K€JI€30 WJIM HUKEIIb

r) TsDKenas BoJa WU
rpadur

1) 6ETOH WJIH TTECOK

TsDKENast BOAA WU
rpadut

OK 02

41

Teneckorn NpUMEHSIIOT IS ..

a) Onpenenenus
paccTosHu

6) CriekTpanbHOTO
aHaIM3a

B) COopa cBeTa

r) O6opynoBaHus
KaOMHETa aCTPOHOMUU

Co6opa cBeta

OK 04

42

OnpeneneHHblit y4acToK
3Be3IHOro0  Heba C  YETKO
OIIPEACIECHHBIMU [peelIaMy,
OXBaTBIBAIOIINH BCE
MpUHAIISKAIINE €My CBETHJIA H
UMEIoIUi cOOCTBEHHOE Ha3BaHHE
—3TO...

a) Hebecnas cdepa

0) lNamakTuka

B) Co3Besniue

r) CosiHeUHas cucTeMa

Co3sBesnue

OK 01

43

bonpmioir kpyr, mo KOTOpOMY
Comnnie COBEpIIAET CBOE
BUJIMMOE JIBUKEHHE MO0 HEeOEeCHOM
cdepe 3a roJ1, HA3BIBACTCH ...

a) HeOeCHBIN HKBATOP

0) HebecHbII MepuaraH

B) KPYI' CKIIOHEHUI

T') SKJIMNTHKA

OKJIMIITUKA

OK 02

44

I'enroneHTpHUECKYIO MOJIeINb
Mupa pazpadorar ...

a) Xab6m DaBuH

6) Hukomnaii Konepauk

B) Tuxo bpare

r) ApUCTOTENb

Hukonait Konepauk

OK 04

45

Paccrosinue, ¢ KOTOpPOro cpegHui
paauyc 3eMHOW OpOWTHI BHUIEH
mox yriiom 1 cexyHJa Ha3bIBaeTCs

a) AcTpoHOMMYECKAS
eIMHULIA

0) CBeToBOI1 TOJ

B) [lapcek

[Tapcex

OK 01




r) 3Be3Has BeTUYMHA

46

3anumuTe KOJIMYECTBO OCHOBHBIX
a3 JIynsr

a) 1Be

0) ueThIpe

B) IIECTh

') BOCEMb

YeThIpe

OK 02

47

Pasgenenne miaHer no rpymnmnam
MPOUCXOJUT TIO0  CICAYIOIIUM
XapaKTePUCTHKAM. . .

a) JABJICHMIO, IJIOTHOCTH,
Macce

0) MaBJICHMIO, IUIOTHOCTH,
TeMIIeparype

B) pasMepaMm, TBEPIOCTH,
Macce

r) pa3Mepam, ILIOTHOCTH,
Macce

pasMeEpam, IIIOTHOCTH,
Macce

OK 04

48

IlenTtpasibHOE  ropsiuee  SAPO
Connna 00pazoBanoch B
pe3yibTare. ..

a) AHTPOIIOTEHHOU
JesTeNbHOCTH

0) IpaBUTALMOHHOTO
CHKATHS

B) OBICTpPOro BpalleHus
aapa

T) MHUKPOBOJIHOBOT'O
PEITUKTOBOTO M3IIy4EHUs

T'paBUTAlMOHHOT'O
CXXaTus

OK 01

49

BHe ranakTu4eckuM HCTOYHHKOM
pasuou3IIyyeHHs SBISETCH. . .

a) TYMaHHOCTH

0) ué€pHbIe JbIPbI

B) CBEPX HOBBIC 3BE3/IbI

I') KBazapbl

KBa3apbl

OK 02

50

[Ipn ynameHun 3Be31bl, JIMHA
BOJNHBI €€ 9JIEKTPOMAarHUTHOTO
U3JIyYCHHS YBEJIMYMBACTCS, 3TO
SIBIICHUE HA3bIBAIOT d(PPEeKTOM. ..

Horutepa

OK 04

51

3akon Xa006sa MOxHO (hopmynoi

3amucarh Kak...
A=A v
@ 270 _ 2
lo a
a
0) D=—"—
sinsin p

B) U = /U% — V?

r) v=H-R

OK 01

52

Harra rajaktrika HOCHUT
Ha3BaHMUE...

MuiieuHbIi TyTh

OK 02

53

IIepBbIE KOCMOJIOTMYECKUE
MOJIeJIA ObUTH pa3pabOTaHBL. ..

OpuamMaHoM

OK 04




YKaxXuTe ypaBHEHUE JBUKCHUS B
KMHEMaTHUKeE:

=

2
a) =XO+U0t+%
54 6) = ma x = X + Vot + — OK 01

B) mqm;

r) C_i:

T T

r2

§|ﬁ'u <

N30x0pHbII IIpoLIECe - 3TO
MIPOLIECC MPU TOCTOSTHHOM
3HAYCHUH...

55 a) oobema o0beMa OK 02
0) naBneHus

B) TeMIIepaTypbl
T') SHEPTHH

KpuTtepuu oneHuBaHus:

O1eHKa «OTJIIMYHO» BBICTABISIETCS CTYICHTY, €CIIM OH NMpaBmiIbHO oTBeTHN Ha 90-100%
OT OOIIEr0 YKCIIa BOIPOCOB TECTOBBIX 3a/IaHHIA.

OreHKa «XOPOII0Y» BBICTABISETCS CTYACHTY, €CJIM OH TIpaBUiIbHO OTBeTMI Ha 70-89% oT
00IIIeT0 YHCIIa BOIIPOCOB TECTOBBIX 33aHUM.

OreHKa «yIOBJIETBOPUTEIBEHOY» BBICTABIISICTCS CTYACHTY, €CJIM OH TPaBHIBHO OTBETUII Ha
50-69% ot 0011ero yncaa BONPOCOB TECTOBBIX 33aJaHUM.

OreHKa «HEYIOBIETBOPUTEILHOY» BBICTABISICTCS CTYACHTY, €CIIM OH TPAaBHIBHO OTBETHI
MeHee yeM Ha 50% oT o0111ero ymciia BOIpOCOB TECTOBBIX 3aJaHUMH.




