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1. IMacnopT ¢oHIA OLIEHOUYHBIX CPECTB

1.1. ObaacTh NpUMeHeHus!

®oHp oueHouHbIX cpenacts (nanee — GOC) i TEKyIIEro KOHTPOJS YCIEBAEMOCTH U
IIPOMEXYTOUHOM aTTecTallMy IpEeJHa3HAueH JJsl OLIEHWBAaHUS 3HAHUM, YMEHUH CTYAEHTOB,
oOyuaromuxcs o 21.02.01 Pa3zpaboTtka u sxcruTyaTanusi HeTSHBIX M Ta30BBIX MECTOPOXKICHHH,
o gucuumumae OJ1.11. dusuka.

®OC cocraBnen Ha ocHoBe DPI'OC cpemnero olOmiero obOpa3oBaHus W padouei
nporpammsbl qucuuruiiabl OJ1.11. dusuka.

[IpomexyTouHas arrecTalys MO AUCHUIUIMHE MpeaycMoTpeHa B (opme 3K3aMeHa ¢
BBICTABJICHUEM  OTMETKM [0  CUCTEME  «OTJIMWYHO, XOpOILO,  YJOBJIETBOPUTEIBHO,
HEYJIOBJIIETBOPUTEIIHHOY.

1.2. Ilnanupyemble pe3yJbTaThl 0CBOCHUS AUCIUIIIHHBI

@®OC 1no03BOJSET OLEHUTh pE3yJbTaThl B COOTBETCTBUU C TpeOOBaHUSAMHU paboueit
IIPOrPaMMBI:

JUYHOCMHbLE:

JI.L1 ~ 4yBCTBO rOpAOCTH M YBaXEHUS K HUCTOPUM U JOCTHIKECHMSIM OTEUYECTBEHHOU
¢u3nveckoil HayKu; (PU3MYECKH TPAMOTHOE TOBEJCHHE B MPO(ECCHOHAIBHON NEATENILHOCTH U
OBITY TIpU OOpaIIeHNH ¢ IPUOOPaMU U YCTPOUCTBAMH,

J.2  TOTOBHOCTh K NPOJOJIKCHHIO OOpa3oBaHWS W TIOBBIMICHHUS KBaTH(UKAIUU B
n30paHHON MPO(ECCHOHAIILHON EATSIBHOCTH W OOBEKTHBHOE OCO3HAHUE POJH (PH3UYECKHX
KOMIIETCHLIUH B 3TOM;

J.3  yMeHue uCHOib30BaTh [JOCTH)KEHUS COBPEMEHHOM (U3MUECKOM Hayku U
(GU3NYEeCKUX TEXHOJOIMH Ui MOBBIIMIEHUS COOCTBEHHOIO MHTEJIEKTYaJbHOTO pa3BUTHS B
BbIOpaHHON PO eCCHOHATBHOM 1A TENbHOCTH;

J4  yMeHue caMOCTOATENBHO JOOBIBaTH HOBBIE s cels (u3uyeckue 3HaHus,
MCIOJIB3YS /ISl 3TOTO AOCTYNHbIE HICTOYHUKHU UH(DOpMAaIINH;

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

J.L6 yMeHue yOpaBiATh CBOEH I103HABATENbHOW JIEATENbHOCTHIO, IPOBOAUTH
CaMOOLIEHKY YPOBHS COOCTBEHHOI'O MHTEJIEKTYaIbHOI'O Pa3BUTHS;

MeTanpeaMeTHbIX:

M.] ucnonp3oBaHUE Pa3IMYHBIX BUAOB IO3HABATEIBHOW AEATEIBHOCTH JUISl PEILCHUS
¢u3nueckux 3aaay, MPUMEHEHHWE OCHOBHBIX METOJIOB IO3HaHUS (HAOIIOAEHUS, ONUCAHMS,
U3MEpPEHMs,  OKCIIEPUMEHTa) i  M3YyYEHUs  PA3JIMYHBIX  CTOPOH  OKpY’Karoulei
JNEeWCTBUTEIILHOCTH,

M.2 wucrnonb30BaHHE OCHOBHBIX HHTEJUIEKTYyaJbHBIX ONEpaluii: MOCTAaHOBKM 3aJayH,
GbopMyTUpOBaHUS TUIIOTE3, aHAM3a M CHUHTE3a, CPAaBHEHHS, OOOOIIEHHWS, CHCTEeMaTH3alluHy,
BBISIBJICHUSI MPUYUHHO-CIICICTBEHHBIX CBS3€H, MOMCKAa aHAJIOroB, ()OPMYIMPOBAHHUS BBIBOJIOB
JUIS. U3YYEHUS Pa3JIMUHBIX CTOPOH (PU3MUYECKHX OOBEKTOB, SIBJICHUH M MPOLECCOB, C KOTOPBIMU
BO3HHUKAET HEOOXOAUMOCTh CTAJIKUBAThCA B MpodecCuoHaIbHOM chepe;

M.3 ymeHue TeHepHpoBaTh HIEH M OINpPENeNiTh CpeICTBa, HEOOXOAMMBIE IS HX
peanuzanuy;

M.4 ymeHHME WCIIOJIb30BATh pa3jIMYHble MCTOUYHUKHM [UISI TONY4eHUs (PU3NUEecKOon
uH(pOpMalH, OLIEHUBATh €€ JOCTOBEPHOCTH;

M.5 ymeHue aHanM3upOBaTh U MPEACTABIATh HHGOPMAIMIO B Pa3IMUHBIX BUAAX;



M.6 ymenue myOIMUYHO HPEICTABIATh PE3ylbTaThl COOCTBEHHOTO MCCIIEOBAHMSI, BECTH
JTUCKYCCHH, JIOCTYITHO W TapMOHUYHO cO4YeTas COJepKaHUue U (POPMBI TPEICTABISICMON
uHpOpMaLnu;

NpeIMeTHBIX:

II.L1  chopMUPOBAHHOCTH MPEACTABICHUH O PO M MecTe (PU3UKH B COBPEMEHHOM
HAy4YHOW KapTUHE MHpa; MOHUMaHHe (PU3UYECKOW CYIIHOCTH HalmoAaeMbix Bo Bcenennoit
ABIIEHUHM, poiau (Gu3Mku B (HOPMHUPOBAHHM Kpyrozopa Hu (YHKIHMOHAIBHOM TIpamMOTHOCTU
YyeJioBeKa I PellieHus MPAKTHUYEeCKUX 3aj1ay;

[1.2  BnazeHue OCHOBOMOJArarOIUMU GU3NYECKUMU MOHATUSAMHU, 3aKOHOMEPHOCTSAMU,
3aKOHAMH U TEOPUSAMU; YBEPEHHOE UCTIOIb30BaHNEe (PU3HUECKON TEPMUHOJIOTUU ¥ CUMBOJIHMKHY;

I[1.3  BnameHWe OCHOBHBIMH METOJAMH HAYYHOTO TO3HAHUS, WCIOIb3yeMBIMH B
¢dusnke: HAOTIOACHUEM, OIMCAHUEM, H3MEPEHUEM, SKCTICPUMEHTOM;

I[1.4  ymeHus o0OpabaThiBaTh peE3yNbTAaThl M3MEPECHH, OOHAPYKMBATh 3aBUCUMOCTH
MEXy (PU3NYECKUMU BEIMUYNHAMU, OOBSICHATDH MOJy4YE€HHBIE PE3yIbTaThl U JAENaTh BHIBOIBL;

IL5  cdopMUpPOBAaHHOCTH YMEHUS peuiaTh PUINUECKHUE 3a/1a4H;

I[1.L6  chopMUPOBAHHOCTH YMEHHSI MPUMEHATH MOJTYYCHHBIC 3HAHUS I OOBSICHEHUS
yCIIOBUHM TMpoTeKkaHus (pU3MYecCKHX SBICHUN B mpupoae, npodeccnoHansHOU chepe u i
MPUHSITHS TPAKTUICCKUX PEIICHUI B ITOBCEHEBHOM KU3HU;

I1.7  chopMUPOBAaHHOCTH COOCTBEHHOW TO3MWIMHM IO OTHOIICHHUIO K (QHU3NUECKOU
uH(pOpMAINH, TIOTYyIaeMON U3 Pa3HBIX HCTOYHHKOB.

o01Ie KOMIeTEeHIUH

OK 1. BwiOupare cmocoObl pemieHus 3afad  MNpodecCHOHATBHON ACATEIHHOCTH
MIPUMEHUTEIBHO K PAa3IMYHBIM KOHTEKCTaM;

OK 2. Hcnonp3oBaThb COBPEMEHHBIE CpEACTBA IOWCKA, aHAIM3a M WHTEPHpPETALHU
uH(popMalui, U UH(OOPMALIMOHHBIE TEXHOJOTUU JUIS BBIMOJTHEHUS 3a7ad MPoQeccCHOHANbHON
JeSITENBLHOCTH;

OK 3. [InanupoBaTh U pearn30BbIBATh COOCTBEHHOE MPO(EeCcCHOHAIBHOE H TUYHOCTHOE
pa3BHUTHE, TPEINPHHUMATEIBCKYIO JICITEILHOCTh B MPOPECCHOHAIBHON cdepe, UCIOIb30BaTh
3HAHMS 110 MPABOBOM U (PMHAHCOBOW T'PAMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYAIIHIX;

OK 4. D¢ddexTrBHO B3aUMOEHCTBOBATh U Pa0OTATh B KOJUIEKTUBE U KOMAaH/IE;

OK 5. OcymiecTBiiTh yCTHYIO M MHUCHMEHHYI0 KOMMYHHKAIIMIO HAa TOCYIapCTBEHHOM
s3pike  Poccuiickoit ®epeparuu ¢ y4eToM OCOOEHHOCTEW COLMATBHOTO U KYJIBTYPHOTO
KOHTEKCTA;

OK 7. CopneiicTBOBaTh COXPAaHEHHUIO OKPYKAIOIIEH Cpelbl, PECypcoCOEpexeHuIo,
MPUMEHATh 3HAaHUA OO0 W3MEHEHWM KJIMMaTa, MPUHIMUIBI OEpEeXIUBOrO IPOU3BOJICTBA,
3¢ (PEeKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYAITHSIX.

1.3. ®opMBbI KOHTPOJISAA M OLlCHUBAHMS
IIpenmeToM OLIEHKH CITyKaT JINYHOCTHbIE, METalpeIMETHBIE U MPEAMETHBIE PE3YIIbTaThl,
c(hOpMUPOBAHHOCTH OOIIMX KOMITETECHITHIA



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

DneMeHT @®opMbl KOHTPOJIS U OLICHUBAHUS
y4eOHOM Texyumii KOHTPOJIb [TpomexyTounas
JMCLUTITUHBI arTecTaius
Meto/1bl OLICHKH [Iposepsiembie | Metoasl | IIpoBepsiembie
OK, IIK OLIEHK!U OK, IIK
BBenenue VYcrHbIl onpoc OK 03 0OKO05 |3k3amen | OK Ol OK 02
®dusnka u OK 04 OK 05
€CTEeCTBEHHO-HAaY4YHBII OK 07
METOJ T03HaHUS
IPUPOJIBI
Pa3zgen 1. Mexanuka
Tema 1.1. VYcrHbli onpoc OK 01 OK 02
Kunemaruka. [Ipaktuueckas pa6ora | OK 04 OK 05
OK 07
Tema 1.2. VYeTHbIl onpoc OK 01 OK 02
Jlunamuka JlaboparopHnas pabota | OK 04 OK 05
[IpakTuueckas pabora | OK 07
TectupoBanue
Tema 1.3 VYcTHblil onpoc OK 01 OK 02
3akoHbl coxpanenus B | IIpaktuueckas padora | QK 04 OK 05
MEXaHUKE OK 07
Paznesn 2. MoJsekyasipHas (pu3HKa
Tema 2.1 YcTHBIN onpoc OK 01 OK 02
MounekyisspHo- IIpaktrnueckas padora | OK 04 OK 05
KMHETUYECKasi TEOpUs OK 07
Tema 2.2 YeTHBIM onpoc OK 01 OK 02
Hauana ITpakTnueckas padoTa | OK 04 OK 05
TEPMOJMHAMUKHU. KontponeHnasg pabota | QK (7
Tema 2.3. YcTHBIN onpoc OK 01 OK 02
ArperaTtHble [TpakTnueckas pabota | OK 04 OK 05
COCTOSIHUS BEIIECTBA U OK 07
¢dazoBbie
MepexX0/Ibl
Pa3zgea 3. DuekTpoauHamMuka
Tema 3.1 VYeTHBI onpoc OK 01 OK 02
Onextpuueckoe nmone. | [Ipakruueckas padora | OK 04 OK 05
TectupoBanue OK 07
Tema 3.2 VYceTHBIM onpoc OK 01 OK 02
[TocTostHHBIHI JIabopartopHas pabota | OK 04 OK 05
DIIEKTPUYECKUH TOK. [TpaxTnueckas padora | QK (7

Tema 3.3.

VYerHbli onpoc

OK 01 OK 02




Onextpuueckuit Tok B | [Ipaktnueckas pabora | OK 04 OK 05
pa3IMyYHBIX Cpeaax OK 07
Tema 3.4. YcTHBI onpoc OK 01 OK 02
MarunutHoe nosue [Ipaktuyeckas pabora | OK 04 OK 05
OK 07
Tema 3.5. VYcrHblil onpoc OK 01 OK 02
DNEeKTpOMarHuTHOE IIpaktuyeckas pabora | OK 04 OK 05
noJje KonrponsHas pabota | QK 07
Pa3nen 4. Kojie0anusi 1 BOJIHBI
Tema 4.1 VYeTHBli onpoc OK 01 OK 02
Mexanuueckue [IpakTnueckas padora | OK 04 OK 05
KOJIeOaHusI. OK 07
Tema 4.2 Y CTHBIN onpoc OK 01 OK 02
DNeKTpOMarHuTHbIE [Tpaktuueckas pabota | OK 04 OK 05
Kosie0aHUs U BOJIHbI KontponpHas pabota | QK 07
Pa3zgen 5. OnTuka
Tema 5.1 VYcrHbli onpoc OK 01 OK 02
['eomerpuueckas JlaboparopHuas pabora | OK 04 OK 05
OITHKA. [IpaxTuueckas padora | OK 07
TectupoBanue
Tema 5.2 VYeTHbIl onpoc OK 01 OK 02
BonHoBas onTuka. [IpakTuueckas pabora | OK 04 OK 05
KonrtponsHas padora | OK 07
Tema 5.3 VYcrHbIl onpoc OK 01 OK 02
Cneuunanshas reopust | [Ipaktuyeckas padora | OK 04 OK 05
OTHOCUTEJIbHOCTH
Pa3nen 6. KBantoBasi pusuka
Tema 6.1. YeTHBIT onpoc OK 01 OK 02
KBanToBas ontuka IIpaktnyeckas padora | OK 04 OK 05
KonTponbnas padora | OK 07
Tema 6.2. VYcrHbIl onpoc OK 01 OK 02
®dusnka aToma u Jlabopatopnas padora | OK 04 OK 05
aTOMHOTIO SA7pa. [IpakTuyeckas padora | OK 07
Pa3nen 7. Crpoenne Beesnennoit
Tema 7.1. VYcrHbli onpoc OK 01 OK 02
Crpoenue CoTHEeUHON OK 04 OK 05
CHUCTEMBI OK 07
Tema 7.2. YcTHBIN onpoc OK 01 OK 02
Oomtonus Beenennoit OK 04 OK 05

OK 07
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2. OueHoYHbIE CpeICTBA /sl NPOBe/IeHUs] TEKYIIEro KOHTPOJIS yCIeBAeMOCTH

2.1. Bonpocsl /151 YCTHOTO0 onpoca (codece10BaHusA)

Tema: ®u3uKa U €CTECTBEHHO-HAYYHBIN METO/A NO3HAHUA IIPUPOLI
Mertonbl HayyHOr O Hccae10BaHUs (PU3NYECKUX SIBICHUI.
Mogenu gpusnueckux sBICHUN U IPOLIECCOB.
DuU3nYeCKUi 3aKOH — IPaHULbl IPUMEHUMOCTH.
dusnyeckue TEOPUH U IPUHLUI COOTBETCTBUS.
DKCIEPUMEHT U OIIBIT.
®dusnyeckas BeIUYMHa.
[TorpemnocTu u3MepeHuil PU3MIECKUX BEINYHH.
Posb 1 MecTo ¢u3nku B GOPMHUPOBAHUU COBPEMEHHOW HAYYHOU KAPTHHBI MUPA, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Tema 1.1. KunemaTuka
MexaHnuyeckoe JBHKEHHE: MOCTYNATEIbHOE U BpallaTeIbHOE; TPACKTOPHS, IYTh,
nepeMeIICHHE.
CucreMsbl oTCUETA
OcHOBHbIE YPaBHEHHS] KHHEMATHKU
CxopocTb, MrHOBeHHas1 CKOpocTh M. T., CpeliHsisi CKOPOCTh, €AMHUIIBI U3MEPEHUS
YckopeHnue, ornipeneneHue, GopMylia, eAMHALIA U3MEPEHHS
HopMmanbHoe u TaHreHIIMalIbHOE YCKOPEHUe, orpeeeHue, Gopmya
CBs13b NOCTYNATENBHOTO IBMXKEHUS U BPAIIATEIbHOTO JBUKEHUS

Tema 1.2. lunamuka
Cuna, onpeenenue, eIMHNLA U3MEPEHUS
Macca, onpenenenue, eAMHALIA U3MEPEHUS
Bropoii 3akon Helotona, popmynupoBka, popmyina
ITepssiit 3akoH HeloToHA, hopmynrpoBka
Tpetuii 3akoH HeroToHa, popmynupoBka, popmyina
3akoH BcemupHoro tarorenus, GopMyanpoBka, popmyna
Cuna TspKecTH, OIpeielIeHNe, HallpaBIIEHUE, BEINYMHA
BenuunHa, onpeneneHue, OTIIMYUE OT CUIIBI TSXKECTH
[lenTpocTpeMuTenbHas cuia, MoHATHE, (hopMyIia

. MomeHT cwitbl, onipenienenue, Gpopmyia

. [I;mewo cunsl, onpeneneHue

. MomenT unepruu M.T.

. Bropoii 3akon HetoTOHA J1s1 BpalateabHOTO ABUKEHUS Tea

. MomenT umnynsca M.T., onpenenenue, hopMyia, HampaBiIeHHE

Tema 1.3. 3aKoHBI cOXpaHEHHs B MEXaHHUKeE

Tewma 1.3. 3aK0HBI COXpaHEHHS B MEXAHHUKE

Nmmynse Tena, onpeneneHue, hopMmyna

3amMKHYyTasi CHCTEMa TeJl, ONIPECIICHHE

3aK0H COXpaHEHUsI UMITYJIbCa CUCTEMBI TeJ, JOPMYIHPOBKa, GopMyia
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11.
12.
13.

Kunernueckast sHeprus teina, onpenaeneHue, Gopmyna
[ToreHnmanbHas SHEPTUs Tena, ONpeIeICHNE

3aKOH COXpaHEHUsI MOMEHTa UMITYJIbCa, (hopMyTupoBKa
3aKOH COXpaHEHUsI MEXaHHMYECKOW YHEPTUH, (POpMyITUpPOBKa
HeuneprmansHbie CHCTEMBI, OIpECTICHUE

. Cuna unepuuu, onpeaenenue, Gopmyia, 0COOEHHOCTH
. LlenTpoOexHas cuiia HHEPIUH, GopMyIa, OCOOCHHOCTH
. Cuita Kopuosnuca, onpenenenue, hopmyna

. Pabora. Momuocts. KIT/I.

Tema 2.1. MoJieky/JIsIpHO-KHHETHYECKAs] TeOPUS
OcHoBHnble nonoxenuss MKT
bpoynosckoe neuxenue. duddysus.
OcCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOW TEOPHH I'a30B.
JHasnenue, onpenenenue, GopMyJibl
Temmeparypa, onpeseneHue, eIMHULbI H3MEPEHUs
3akoH boitns-Mapuorra, popmyia, yCioBUs BbIIOTHEHUS
3akoH ['eii-Jlroccaka, hopmyra, ycaoBUs BBITOTHEHHS
3akon Ilapms, dopmysna, yciaoBUs BBITOTHEHHS
VYpaBuenne Menneneesa — Knaneiipona

. neanbHblii ra3, GopMyaupoBKa

. 3akoH [lanbToHa, popMynupoBKa, hopmyna

. CTpoeHue KuJIKoCTe.

. Ucnapenue, kunenue u kouaeHcanus. [lepeoxnaxnenue.

. IToBepXHOCTHOE HATSKEHUE.

. CMaunBaHue U HECMauMBaHHUE.

. Kanunngphsie siBneHus.

. CpoiicTBa TBEPABIX Ten. Kpucramimnueckue Tena. AMopgHBbIe Tena.
. IInaBnenue u orBepaeBanue. Kpucramimsanus.

. ITomumeps! u Cruiassl.

Tema 2.2. Hauana TepMoanHAMHUKH
BuyTpeHHss sHeprus cucteMbl. BHyTpeHHsIS SHEprus UAeaIbHOTO rasa.
Pabora u TemioTa kak GopMBI Nepeiau SHEPTUH.
TemmoeMkocTh. Y IeabHas TEIIOEMKOCTD.
IlepBoe Ha4asI0 TEPMOJMHAMHUKH.
YpaBHEHHE TEIUIOBOTO OalaHca.
AnuabaTtHBI mporecc.
ITonutponHeIii mpouecc.
[IpuHIMI AERCTBUS TEILIOBOM MAILLIUHBI.
KII] TermoBOro aBUraTess.
BTropoe Hauano TepMOIMHAMMKH.
HeB03MOKHOCTh CyIIeCTBOBAaHUS «BEYHOTO JIBUTATEIIS».
TepmonuHaMudeckas IKajga TeMIeparyp.
XomoauabHbIe MAaIIUHBL. TeITOBBIC JBUTATEIIH.
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3akon Credana-bonpnmana.

Tema 2.3. ArperaTHble COCTOSIHMS BelllecTBa U (pa3oBbie Mepexo/bl
ArperaTHble COCTOSIHUS BELLIECTBA

OTnnyus CTPYKTYPHI BELIECTBA B PA3HBIX arperaTHbIX COCTOSHUSAX
Urto coboii nmpeAcTaBiIsgeT mia3Ma

Omnpenenenue (aszbr

Buner dazossix nepexonos. Ux otinuns

Hcnapenue

Tema 3.1. DiiekTpHYecKoe noJie

DnekTpu3anusi. DIEKTPUYECKUE 3apsibl. 3aKOH COXpaHEHHUS 3apsija.
DnekTpuueckoe noje. HampspkeHHOCTh 3JeKTprudecKoro nojs. [IpuHiun cynepno3unuu
TOJIeH.

3axoH Kynona.

Pabora cui1 3eKTpOoCTaTUYEeCKOro MOoIsl.

[Torennuan. Pa3HoCTh MOTEHIIMATOB. DKBUIIOTCHIIUAIBHBIE ITOBEPXHOCTH.
DJEKTPUIECKOE MOJIE B TUDIEKTPUKAX U B IPOBOJHHUKAX.

Konnencaropsr. [lapannensHoe u mociiegoBaTeIbHOE COSAMHEHNE KOHACHCATOPOB.
JusnexTpudeckas NpoHUIAeMOCTh. OcitabiieHre HIEKTPHYECKOTO OISl BHYTPH
JUDIIEKTPUKA.

[Tonspu3zanus AUAIEKTPUKA.

DHeprus MEeKTPUUYECKHU 3aPSHKEHHBIX TN DHEPTUs AJIEKTPUUYECKOTO MOJIS.

Tema 3.2. [locTOAHHBIH IEKTPHYECCKHH TOK
[Tpr3Haku snekTprueckoro Toka. [loCTOSSHHBIN ANEKTPUYECKUI TOK.
DIEeKTPOABMIKYIIAS CUJIA.
["aneBanomeTp. Pacripeenienne HanpsHKeHUs B MPOBOAHUKE € DJIIEKTPUYECKUM TOKOM.
3akon Oma. ConpoTHUBIIEHHE IPOBOHUKOB.
3aBUCUMOCTh COMPOTUBIIEHUS OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.
[locnenoBarenpHOE U MapaieIbHOE COETMHEHUE TIPOBOJHUKOB.
Bonbsrmerp. Amnepmerp. LllyHTupoBaHre n3MepUTENbHBIX TPUOOPOB.
TennoBoe neicTBUE INEKTPUUECKOTO TOKA. 3akoH [xoynsa-Jlenna.
Pabota, coBepiiaemast 31€KTPUIECKUM TOKOM.

. MOITHOCTB 3JIEKTPUYECKOTO TOKA.

. 3akonbl Dapajes. DIEKTPOIU3.

. DIIEMEHTApHBIN JIEKTPUUECKHI 3apsi.

. IlepBuuHbIE ¥ BTOPUYHBIE IPOLIECCHI IIPU AIEKTPOIINU3E.

. XMMHYECKHE U TEIUIOBBIE T€HEPATOPBI ANEKTPUUECKOTO TOKA.
. 'anpBaHM4eCKUl 271EMEHT. AKKYMYJIATODBI.

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

. DIIEKTPOHHAs TPOBOJIUMOCTh MeTaIOB. CTpOEHUE METAIIOB.
. Pabora Beixona. Mcnyckanue 31eKTpOHOB HaKaJ€HHBIMU TEJIaMHU.
. [Ipoxok1eHNEe 2IEKTPUYECKOTO TOKA Yepe3 rasbl.

. Katoanpie kaHaJIOBBIE Ty4H.
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Tema 3.3 DueKTpHUUecKHii TOK B Pa3JIMYHBIX cpeaax
DNeKTpOHHAs MPOBOAMMOCTH B BBICOKOM BaKyyMe. DIIEKTPOBAaKyyMHBIE IIPUOOPEI.
[IpoxoxxaeHue 31eKTPUUECKOr0 TOKA YepE3 MOIYIPOBOIHUKH.
[TomynpoBOIHUKOBBIE: U0, TPAH3UCTOP, POTOITEMEHT; BBHIIPIMUTEIN
BemectBa 1o Ty mpoBOAMMOCTH 3JIEKTPUIECKOTO TOKA
HOJ’IprOBOI(HI/IKI/I C aKHeHTOpHOﬁ OPUMECHIO, TOJTYTPOBOAHUKHU C I[OHOpHOI\/'I MMPpUMECHIO
p-n-nepexon
Bonpramnepnast xapakTeprucTUKa BAKyyMHOTO THOA
Honnas mpoBoANMOCTH

ONeKTpOHHO-Ty4eBas TpyOKa

Tema 3.4. MaruutHoe moJie
MaFHI/ITHBIG ABJICHU. ECTCCTBGHHLIC H I/ICKyCCTBeHHBIG MAarHuThI.
Hpnpoaa MAargmuTHOT O I10JIA IIOCTOJAHHBIX MAarHuToOB.

MarunTHoe nmojae ¥ MarHUTHAs HUHIOYKIUA. EI{I/IHI/IHa N3MCPCHUA MarduTHOM HHAYKIUU.

N3mepeHrie MarHUTHOW MHIYKIUU MOJISI C TIOMOIIBE0 MAarHUTHOM CTPEJIKHU.
MarnuTHbI€ OJIS JIEKTPUUECKUX TOKOB: MPSMOI0, KpyroBOTO.
MaruutHoe noJie NPSIMOJIMHEHHOTO MPOBOIHUKA.

Hanpsx€HHOCTE MArHUTHOTO TIOJIS.

MarauTHO€E 1oJIe IBUKYIIMXCS 3apsJI0B.

MaruuTtHoe mojie 3eMIIH.

. Cuibl, IEMCTBYIOIIME B MATHUTHOM I10JI€ HAa MMPOBOJHUKHU C TOKOM.

. JlelicTBME€ MarHUTHOTO TOJISI HA IPSIMOJIMHEMHBIN TPOBOJIHUK C TOKOM.

. [IpaBuno neBoii pyku.

. JlelicTBue MarHUTHOTO IOJIS1 HA BUTOK ITPOBOJAHUKA C TOKOM MJIM KAaTYILIKYy C TOKOM.
. Cuna Jlopenua.

. MaruuTHas MpOHULIAEMOCTb XKEJE3A.

. MarauTHas NpOHUIIAEMOCTh Pa3JIMYHbBIX BEIIECTB: apAMarHeTHKH, TUAMarHETUKH,

(beppoMarHeTHKy.

. MounekyisipHasl TeOpHsi MarHeTU3Ma

Tema 3.5. DjileKTpOMarHuTHOE MoJIe
DJIEKTPOMarHuTHasi MHAYKIUS U YCIOBUS BOSHUKHOBEHUS! MHAYKIITMOHHOTO TOKA.
Hanpasnenne naaykumonHnoro toka. IIpasuiio Jlenua.
OCHOBHOM 3aKOH 3JIEKTPOMarHUTHOW MHIYKIUU.
DJIEKTPOABMKYIIAS CUJIA MHIYKIIUH.
DJIeKTpOMarHuTHas MHAYKIHs U cuia Jlopenia.
NHnykimoHHbIEe TOKH B TPOBOAHUKAX. Toku Dyko.
IlepemeHHBIH TOK.
[TocrosiHHas ¥ IepeMeHHas AIEKTPOBHKYILAS CHIIa.
CamouHayK1Hs.

. I/IHILYKTI/IBHOCTB KaTyIIKH.
. HpOXO)KI[eHI/IC MEPEMCHHOTI'0 TOKa 9Y€pEC3 KOHACHCATOP U KATYILIKY C OOJIBIIIONM

HHAYKTUBHOCTBIO.



12. 3akon Oma [ij1s1 IEpeMEHHOTO TOKaA.

13. MomHOCTh epeMeHHOT0 ToKa. Tpanchopmaropsl.

14. DnexTpuueckye MalIMHbL: TEHEPATOPbI, IBUTATENHN, JIEKTPOMATHUTHI.
15. 'enepaTopsl IEPEMEHHOTO TOKA.

16. BeimpsimiieHue nepeMeHHoro TOKa.

17. T'enepaTopbl MOCTOSSHHOTO TOKA.

Tema 4.1. Mexanuueckne KoJe0aHUA U BOJHbI
MexaHu4ecKHue KoaeOaHus.
Ilepuoanueckue IBUKEHUA.
KoiebarenbHble CHCTEMEL.
CBo0OoaHBIE KOJICOAHUS.
BrinyxieHHbie KoneOaHus.
["apMoHHMYecKOe KoJicOaHue.
dopmyiia iepuoa KojaeOaHUi MATEMaTHIECKOTO MasiTHUKA.
OnpeneneHre COOCTBEHHOM 4acTOTHI, (hopMmyIia.
VYupyrue kosnebanus. @opmyiia KosiedaHUH MPYKUHHOTO MasTHUKA.
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[EEN
o

. Kpyrunbnsie kosnebanus.
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. Pe3oHnanc.

[EEN
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. 3aTryxaHue.
. 3ByKOBBIC KOJICOAHUS.

=
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. HTymsI.

Tema 4.2. DjieKTpOMAarHUTHBIE KOJIeOAHNUS U BOJTHBI
OnexkTpudeckue KojaeOaHusl.
Metob1 HaOMIOCHNS ATEKTPUUECKUX KOJIeOaHUH.
KonebaTenbHbIi KOHTYP.
®opmyna Tomcona.
DONEeKTpUUECKUN PE30HAHC.
Hesaryxatomue konebaHusl.
ABTOKOJIE0aTENBbHBIE CUCTEMBI.
['eHepaTophbl 2NEKTPUYECKUX KOJIEOaHU.
Y4yenue o KoneOaHMsIX.
. DHeprus KoiebaTeaIbHOro KOHTYpa.

©CoN R wDdE
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Tema 5.1. 'eomeTpuueckas onTuka
I'eomeTpuyeckas ontuka, [IpsMonnHeiHOE pacipOCTpaHEHHUE CBETA.
3aKOH OTpa)KE€HUs CBETA.
3akoH npenoMIIeHus cBeTa (3akoH CHemnnyca).
IToka3zaTenb NpeIoOMIIEHHs CPEBL.
Yro Takoe JefCTBUTEIIEHOE U MHUMOE N300paskeHHS.
Yemy paBHa onTHUecKas cHiia chepruuecKoi MpeIoMIISIONIei OBEPXHOCTH.
Yemy paBHa ONTHYECKAs CHJIA TUIOCKOW MPETOMIISIFOIIEN TOBEPXHOCTH.
Jatp onpeneneHre TOHKON JTUH3bL. Buabl THH3.

©OoN Ok wDdDE

[11aBHBIE TUIOCKOCTH TOHKOM JIMH3HL.
10. Onruueckas cuiia JUH3HL.



11. YBenudeHne onTHYECKOTO Mpuodopa.
12. HapucyiiTe cxeMy Teneckomna pedpakTopa.
13. HapucyiiTe cxemy MUKpOCKOIIa

Tema 5.2. BotHOBasi onTuka
UYro Takoe aucnepcusi, yciuoBus €€ BOSHUKHOBEHUS?
Yro Takoe uHTepdepeHIus, yCIoBus €€ BOSHUKHOBEHHUS?
CniocoObl nony4yeHus UHTEpPEepEeHINOHHBIX KapTUH?
Cxema unrepdepomerpa MalikeabCOHA U YKAKUTE JIy4d, KOTOpble HHTEPHEpUPYIOT.
Ha yem ocHoBaHa uiest MPOCBETISIOMIUX U OTPAKAIOIIUX TOKPBITHIA?
Cxema nony4yeHus: JBYXJIy4eBOU roJIorpaMMbl
Kak mporcxoauT BOCCTaHOBJICHHE N300paKEeHHUSI 10 TOJIoTpamme?
Uro npencrasisietr coboit uarephepomerp Padbpu-Ilepo?

© oSN wDdE

Jaiite onpenenenre pa3penaroliei CiocoOHOCTH CIEKTPaIbHOTo npudopa?

[HEN
o

. Jlaiite onpeaeneHue IUCIEPCUOHHON 00JIACTH CIIEKTPaIbHOTO Mprbdopa’?

[EEN
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. Uto Takoe audpakuus, ycnoBus €€ BOSHUKHOBEHUS?

[EEN
N

. Chopmynupyiire npunnun [ toiirenca-Openens

[EEN
w

. ChopmynmpyiiTe OCHOBHBIE MTOJIOKEHHS TeopuH Tudpakunn Openens
. ChopmynupyiiTe OCHOBHBIE MTOJIOKEHHSI Teopru qudpakuuu Kupxroda.
. YcnoBue audpakiun Ha mmenn’?
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. YcioBue mudpaknuu QU paKkmoHHON penreTke?

[EEN
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. Uemy paBHa pa3perniarolas cujia 1udpakiuoOHHON pereTku?

[EEN
e}

. UeMy paBHa yriioBasi Aucrnepcus AMPppakiiMOHHON pereTKn?

[EEN
©

. Uto Takoe noJjeipu3anus, yCjIoBUs €€ BOSHMKHOBEHMA?

Tema 5.3. CneunajibHasi TeOpUs OTHOCUTEJIBLHOCTH
ITocTOSIHCTBO CKOPOCTH CBETA.
3aMme/IeHue BPEMEHH.
[IpeoOpazoBanus JlopeHria.
OIHOBPEMEHHOCTh
PenaruBucTckoe ciokeHne CKOpocTei.
Onpezaenenue peasiTUBUCTCKOTO UMITYJIbCA.
OKBHUBAJICHTHOCTb MacChl ¥ SHEPTUH.

0 NOOE WD

HOCTy.]'IaTBI O6IJ.I€I>1 TEOpHUU OTHOCUTCIIbBHOCTHU.

Tema 6.1. KBanToBasi onTuka
SIBneHue BHEUIHETO U BHYTpeHHero (GoTorddexTa.
Cdopmynupyiite n18a 3akoHa dpotodrddekra.
CBeTOBOI1 KBaHT, SHEPTUs KBAHTA.
Jlath onpenenenue «kpacHoi rpaHuibs Gorodddexra.
®usznyeckuit cMbica noctostHHoU [lanka.
Moxet 1 ()OTOH CyIIECTBOBATh B COCTOSTHAH MOKOSI.

No akowbdpE

CooTHoOIIEHHS MEX/1y Maccoil 1 Hepruei, CKOpoCThbIO U UMITYJILCOM (POTOHA.



8. (CaeToBo€ MaBieHUE C O3UIIMUA KBAaHTOBOM Teopuu cBera. OnbiThl JIebenena.
9. XuMunueckoe AEUCTBUE CBETA.
10. CyTh KBaHTOBOH TEOPUU M3ITyUEHHS U MOTJIOIMIEHHS CBETa aTOMaMU BEILIECTBA.

Tema 6.2. Pu3nka aToMa U AaTOMHOI0 /1pa
ITpencraBienue 06 aromax. Crpoenue aroma. Pa3meps! 1 Macca aTOMOB.
BrIHyXI€HHOE U31y4EHHUE CBETA.
KBaHTOBBIE reHEPATOPHI.
Monens aroma Bogopoza.
MHOro31€KTpOHHBIE aTOMBI.
IIpoucx0xKACHUE ONITUYECKUX U PEHTTEHOBCKUX CIIEKTPOB ATOMOB.
DneMEHTApHBIN AMEKTPUUECKUH 3apsia.
Enununp! 3apsaa, Maccbl M SHEPTUU B aTOMHOM (PHU3HKE.
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N3mepenne Macchl 3apsoKeHHBIX YacThil. Macc-criekTporpad.
. OCOOCHHOCTH IBM)KCHHSI YACTHUIL TIPH OOJIBIINX CKOPOCTSIX.
. [octynarel TeOpUK OTHOCUTENLHOCTH.
. 3aKoH DHHIITENHA.
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. Maccsl aToMOB, u30TONBL. Paznenenue n3oTomnos.

14. SInepuast Mmosienb aToMa.

15. DHepreTuueckue ypoBHU aTOMOB.

16. Ilepuoauueckas cucrema 31eMeHTOB MeHieneena.

17. PagnoakTuBHOCTb. OTKPBITHE PAJMOAKTUBHOCTH. Anb(da, 6eTa 1 raMMa U3JIyueHHe.
18. IIpupoaa paimoakTUBHOIO U3Iy4eHUs. PalnOaKTUBHBIE JIEMEHTHI.
19. Cnioco6s! perucTpanuu 3apspbkeHHbIX yactull. Kamepa Bunbcona.

20. PagroakTUBHBIN pacnajl U paJlOaKTUBHbIE IPEBPAILLICHHS.

21. ATOMHBIE siipa U siZiepHast SHEPTHsL.

22. SInepHble peakuy U MpeBpaIieHue JIeMEHTOB.

23. CBoiicTBa HEHTPOHOB. SlepHbIE peaknuu MO/ IeHCTBUEM HEUTPOHOB.
24. UckyccTBeHHas paIiOaKTUBHOCTD.

25. AHHUTWIISIINS ¥ 00pa30oBaHKE Tap.

26. CTpoeHue aTOMHOTO s/pa.

27. SInepHas >HEprusl.

28. VICTOYHMK SHEprUH 3BE3I.

29. llenenue ypana. llenHas sipepHast peakuus.

30. [IpumeHeHre He3aTYXAIOMIEH EMHOH SIePHOI peaKIiy AeTICHHUS.

31. SImepHbIe peakuy CHHTE3a M UX TPHUMEHEHHE.

Tema 7.1. CTpoeHHe COTHEYHOI CHCTEMBbI
Conne.
duznyecKue MpoIecchl, MPOUCXOIAIINE BHYTpU U HA moBepxHOCTH ComHIa. ATMOcdepa
ConHia

A -

Conneynas kopona. CoHEYHBIC TIATHA.
®dusndecKue XapakKTepUCTUKH 3eMITH.
Cwmena BpemeH roja. JJHu paBHOACHCTBUN U COJTHIIECTOSTHUM

o ok w

Cucrema 3emis-Jlyna



No ok whE

DuU3NYECKUE XapaKTePUCTUKH UIAHET 3€MHOM TPYIIIBI
duzugeckue XAPAKTCPUCTHUKU ITJIAHCT-TUTAHTOB.
3akonsl Kemepa.

. Onpezenenne paccTosTHUM 10 HEOECHBIX TeJ (3BE3/1bl, IUTAHETHI), UX Pa3MEPOB.
. Dxnunrtrka, BuaumMoe roguunoe asrmkenne ColHIa.

Tema 7.2. DBoaronusa Beeaennoit
OcHOBHBIE IOJIO’KEHUSI COBPEMEHHON KOCMOJIOTHU.
Mogpens ropsueil BeeneHHoi.
KputHnueckas niaoTHOCTb U cLeHapuu 3BoJitolnu 1o dpuamany.
[InoTHOCTH MaTepuu BO BeeneHHOM U CKpbITas Macca.
CueHapuil nepBbIX TPEX MUHYT 3BOJIIOLUHU BeenenHoil.
Cuenapuit ”HQIAIMH.
3arazka TEMHON MaTepuu.



2.2. [lepeyeHb NPAKTHYECKHUX 3aIaHUI

Tema 1.1. Kunematuka

IIpakTuyeckas padora: UHU3ydyeHue 3aKOHOB [BW:KEHHMSI W pelleHHe 3aJa4 10
KHHeMaTHKe.

Henun 3anuaTus: M3yuyuTh 3aKOHBI KUHEMATUKH M 3aKPENUTh 3HAHHS HA MPAKTUYECKOM
pELICHUH 3a]1a4 110 TEME.

3anaqa

VpaBHEHHE JBMKEHHS MaTepHaJIbHONW TOUKH BIOIb OCH X uMeeT Buj X=A+Bt+Ct?, rie
A=2m, B=1 m/c, C=-0,5 m/c?>. HaliTh KOOpMHATY X, CKOPOCTb V¥ M YCKOPEHHE ¢ TOYKH B MOMEHT
BpeMeHu t=2cC.

3amava

[lo 3amanHpiM Tpadukam (pucC.) HANTH HaYadbHBIE KOOPAMHATHI TEJI M MPOEKIUU
CKOpPOCTM HX JBMWKeHus. HamwucaTe ypaBHeHus nBwxeHus Tten X = X(t). M3 rpapukoB u

YpaBHEHHIA HAITH BpeMsl U MECTO BCTPEUH TeJI, IBIKEHHUS KOTOPHIX ONMUCKHIBatOTCs Tpaduxamu 11
u IIL
Xy, M 4
5

0 —

-5

-10

-15

II

3anaua

JlBa moe3na JOBMXKYTCS HABCTpeuy JApPYyr APYry co cKopocTsaMu 32 km/4 u 54 km/d.
[Taccaxxup, HaxoAsIIMICS B IEPBOM IO€3/l€, 3aMeYaeT, YTO BTOPOU MOE3] MPOXOIUT MUMO HETO
B TeueHue 14 c. KakoBa nnuna Broporo noeszaa?

3agaua

Pr100n10B, JBUTAsACH Ha JIOJKE MPOTHB TEUEHUs PEKH, YPOHMUI yAouky. Uepe3 1 MuH OH
3aMeTHJI TIOTEPI0 U cpa3y ke MOBEepHYN oOpaTHO. Uepe3 Kakol NMPOMEXKYTOK BPEMEHM Mocie
IIOTEPU OH JOTOHUT YAO04YKY? CKOpPOCTh TE€UYEHHS PEKU U CKOPOCTH JOJKH OTHOCUTEIBHO BOJbI
nocTtosiHHbl. Ha KakoM paccTosSsHUM OT MecTa MOTEpPH OH JOTOHUT YJOYKY, €CIU CKOpPOCTb
TE4YEeHUsI BOJbI paBHA 2 M/c?

3anaua

YacroTta oOpamieHusi Bo3aymHoro BuHTa camonera 1500 o6/mun. Ckonbko 000pOTOB
nenaet BUHT Ha myTH 90 kM nipu ckopoctu nosera 180 km/a?

Tema 1.2. Ilunamuka

IIpakTuyeckass padora: H3ydyeHne 3aKOHOB JBHKEHHUSI W pelleHHE 3a1a4 MO0
JUHAMHKeEe

He.]II/I 3aHATUA: I/I3y‘II/ITB 3aKOHBI JUHAMWKH W 3aKPCIHUTH 3HAHHA HA IMPAKTUYCCKOM
pelleHny 3a1a4 Mo TeMe.

3amava



[Ipu BBICTpENiE M3 NMPYKUHHOIO MUCTOJIETA BEPTHKAIBHO BBEpX Iyist maccod m=20 r
NOJHSIACh Ha BbicoTy h=5 M. OnpenenuTh KecTKOCTh K Mpy>KUHBI MUCTOJIETa, €CIM OHA ObLia
ckara Ha S=10 cM. Maccoii mpykuHbI TpeHeOPEYb.

3anaqa

[ITap maccoi mi, IBUKYILIMICS TOPU3OHTAIIBHO C HEKOTOPOM CKOPOCTBIO V1, CTOJIKHYIICS
C HEMOJBW)XHBIM IIAPOM Maccod mp. YIap - NpsMOH, IEHTPAIbHBINA, aOCOIIOTHO YIPYTHM.
Kakyto nomto Ex cBo€il KHHETUYECKOM SHEPTUM MEPBBIN 11ap mnepeiai BTOpoMy?

3amaua

[Inatdhopma B BHAE CIUIONIHOTO Jucka pammycoM R=1,5 M m maccoir mi=180 kr
BpalllaeTCs MO HWHEPLUUU BOKPYT BEPTHKAIBHOW ocu c yactoro N=10 o6/mmH. B 1eHTpe
m1aTGopMbl CTOUT YeIoBeK Maccor My=60 kr. Kakyio THHEHHYI0 CKOPOCTh OTHOCUTEIILHO T0JIa
HOMeEIIEeHUs Oy/IeT UMETh YeJIOBEK, €M OH MeperieT Ha Kpail maTgopmbl?

3anaqa

Teno OporeHo BepTUKAIBbHO BBEpX co ckopocThio 30 m/C. Ha kakoil BeicoTe U uepe3
KaKoe BpeMs CKOpPOCTh Tena (1o Moayiio) OyneT B 3 pa3a MeHbIlIe, UeM B Havale moabema?

3anaua

Haiitn BbICOTY moabeMa M JANbHOCTh IMOJETa CHUTHAJIBHOW DPAKEThl, BBIMYIIEHHOW CO
ckopocthio 40 M/c o yriom 60° K TOPU30HTY.

3anava

Bo ckonbko pa3 oTiIMYaeTcsi CKOPOCTh MCKYCCTBEHHOI'O CIYTHHKA, ABMXKYIIETOCs Ha
BbicoTe 21 600 KM OT MOBEPXHOCTH 3€MJIM, OT CKOPOCTH CIIYTHHKA, ABUXKYILIETOCS HA BBICOTE
600 kM Hag oBepxHOCTHIO? Paanyc 3emin npuHAThH paBHBIM 6400 KM.

3anaua

Kakyro cuiny Hajgo mpuiaoXuTh Uil ToJbeMa BaroHeTku maccoit 600 Kr mo scrakaje ¢
yriioM HakJioHa 20°, eciau K03 UIMEHT CONPOTUBICHU ABMKEHHIO paBeH 0,057

3anaua

C KaKuM YCKOPEHHEM @ CKOJIb3UT OPYCOK 110 HAKIIOHHOM IJIOCKOCTH C YTJIOM HaKJIOHA a=
30° ipu ko3 punmente Tpenus u= 0,2?

3anava

C kakoil MakCMMaJbHOW CKOPOCTBIO MOXKET €XaTh MOTOIMKIHUCT MO TOPU30HTAIHHOU
TJIOCKOCTH, OMHUCKIBas ayry paguycom 100 M, ecnu koaduUIMeHT TpeHus pe3uHsl o mousy 0,47
Ha kaxoii yros oT BEpTUKaIbHOTO MOJIOKEHUS OH MPU 3TOM OTKJIOHsETCA?

3anaua

Bpycok maccoii 400 r noa aeiictBuem rpysa maccoit 100 r (puc.) IpOXOJUT U3 COCTOSHUS
nokost myTh 80 cm 3a 2 ¢. Haiitu ko3 dunineHT TpeHus.

RIS

3amava
Moryt nu cunbl 10 u 14 H, npunoxeHHbIe K OJHON TOYKE, JaTh PaBHOJACHUCTBYIOMIYIO,
paBHylo 2, 4, 10, 24, 30 H?



3amaua

HuTte, Ha KOTOpO# BUCHUT Ipy3 Maccoil 1,6 Kr, OTBOJUTCS B HOBOE IOJIOKEHUE CUIION 12
H, neiictByroieil B TOPU30HTAIBHOM MOJ0KEHUU. HallTh Cuily HaTSHKEHUSI HUTH.

3anaqa

[Tpu xakoM MUHUMATBHOM KO3 (PHUIIMEHTE TPSHHS CAHKU HE OYIYT CKATBIBATHCS C TOPBI,
€CJIM YTOJl HaKJIOHa ropsl paBeH 30°7

3amava

Ha xponmreiine Bucut r1py3 Maccod 100 Kr, yroa MeXIy HAKJIOHHBIM U
TOPU30HTAIIBHBIM CTepKHAMU paBeH 300. Onpenenute cuily, pacTATMBAKOILYI0 TOPU30HTAIbHBIN
CTEP>KEHb, U CUITY, C)KUMAIOIIYIO HAKJIOHHBIA CTEPIKEHb.

\N

30°
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3anava

JlBa omHopomnbix mapa maccamu 10 kr m 12 kr ¢ paguycamu 4 cM U 6 cm
COOTBETCTBEHHO COEAMHEHBI MOCPEACTBOM CTEp>kHsS Maccod 2 kr um jiuHod 10 cMm. LleHTpsl
[IapOB JIeXKaT Ha MPOJODKEHUHM OCH CTepkHsA. Haiinure mojo)keHue MEeHTpa TSHKEeCTH ATOU
CUCTEMBI.

Tema 1.3. 3akoHbI cOXpaHeHHS B MeXaHHKe.

IIpakTuyeckas padora: M3yuenune 3aK0HOB COXPAHEHUSI MEXAHMYECKOT0 IBUKEHUS

He.]'ll/l 3aHATHA: I/I3y‘~II/ITI> 3aKOHBI COXpPAaHCHUA B MCXAHUKC M 3aKpPCIIUTh 3HAHUA Ha
NPaKTUYECKOM pPEIICHUH 33124 10 TeMe.

3amaua

Baron maccoii 20T, nBmwkymuiics co ckopocTthio 0,3m/c, HaroHser BaroH maccoit 30T,
JIBUXKYIIHIiCS co ckopocThio 0,2Mm/c. KakoBa ckOpocTh BaroHOB IMOCIE B3aWMOJACHUCTBUS, €CIU
yZiap Heynpyruu?

3amgava

Kakyro paGoTy Hajo COBEpHIUTH, YTOOBI JISKANIUKA HA 3€MJIE€ OJHOPOJHBIN CTEPKEHB
JuHOM 2 M 1 Maccoid 100 Kr mOCTaBUTh BEPTUKATIBLHO?

3amada

C kakoil HaYaJbHOW CKOPOCTBIO Vo HAJI0 OPOCHTh BEPTUKAJIBHO BHH3 MSY C BBICOTHI h,
4TOOBI OH MOCJIEC y/apa O 3eMITI0 MOANPBITHY OTHOCUTEIHFHO HAYaIbHOTO YPOBHS Ha BBICOTY: a)
h=10 m; 6) h. CuuraTh yaap abCONMIOTHO YIPYTUM.

3amaua

MasTHUK Maccoii M OTKJIOHEH Ha yroJl o OT BepThkainu. KakoBa cuia HaTS)KEHUS HUTH
MIPHU TIPOXOKJIEHUN MASTHUKOM ITOJIO’KEHUSI PABHOBECHSI?

3amgava



CamoneT maccoif 2 T IBHKETCS B TOPU3OHTAIILHOM HAaIPaBJICHUH CO CKOPOCThIO 50 m/c.
Haxopsice na Bbicore 420 M, OH MEPEXOAUT HA CHIKEHHME IPH BHIKJIIOUYEHHOM JIBUTATENe U
JOCTUTACT JOPOXKKH a3dpojapoMa co ckopocteio 30 wm/c. Omnpenenuts padoOTy CHIIBI
COIPOTHUBIIEHUS BO3/yXa BO BPEMS INIAHUPYIOLLETO HOJIETA.

3anaqa

Haiitu KIIJI HakmoHHOM mockocTH IIuHOW 1 M 1 BbicoTol 0,6 M, eciu Ko3hdHUIIHEHT
TPEHUs P ABMKEHUM O Hell Tena paseH 0,1.

3amaua

C Kkakoil CKOPOCThIO MOHMKAETCSl YPOBEHb BOJABI B Oake, IJIOLIA/[b CEYEHHS] KOTOPOTO
1M?%, ecitu CKOpPOCTh TeueHHs BOJABI B OTBOAAMIEH TpyOe TeueHnem 20 cm? paBHa 2 M/c? Kakos
pacxo Bojbl B Oake?

3anaqa

CKopocCTh Te4eHus BOJIbI B IIMPOKOH yacT TpyOs! 10 cM/c. KakoBa cKOpPOCTH €€ TeueHHs
B Y3KOM 4acTH, IMAMETP KOTOPOU B 4 pa3a MEHbLIE IUAMETPA IIMPOKOU YacTu?

3anaua

Ecnu moakmouuTh HUTAHT K BBIXOJHOMY OTBEPCTHIO TbLJIECOCAa M MOMECTUTH B CTPYIO
MSTYHK ISl HACTOJIBHOTO TeHHHUCA (pUC.), TO OH OyJeT MapuTh B CTPYE U MPH ABMKCHHUHU IIIJIAHTA
Oyner cienoBath 3a HUM. OOBSICHUTH SIBJICHUE.

3anaua
B BomonpoBoaHO# Tpybe 00pa3oBanoch OTBEPCTHE CEYEHHEM 4 MM2, M3 KOTOPOTO OBET
BEPTHUKAJIBHO BBEPX CTPYS BOJbI, MOAHUMAsICh Ha BbIcOTy 80 cM. KakoBa yTreuka Bo/bI 3a CyTKH?

Tema 2.1 MosekyaIsipHO-KMHETHYECKAS TEOPHUSI

IIpakTnyeckas padora: 3agaum Ha rasoBble 3aKOHBI W NPMMEHEHHE yYPaBHEHUS
COCTOSIHUSI H1€ATbHOIO ra3a.

Henn 3anmsitusi: M3yunTe ra3oBble 3aKOHBI M 3aKPENUTh 3HAHMUS Ha IMPAKTUYECKOM
pELICHUH 3aj]ad 110 TEME.

3amaqa

IIpu cxxaruu rasza ero o0beM yMeHbLIWICA ¢ 8 10 5 JI, a JaBJ€HHE MOBHICHIOCH Ha 60
klla. Haiitu nmepBoHayanbHOE JaBIICHUE.

3anaqa

TTy3bIpek BO3/IyXa BCIUTBIBAET CO JHA BojoeMa. Ha riy6une 6 M oH umen o6bem 10 mme,
Haiitu 00beM my3bIpbKa y MOBEPXHOCTH BOBI.

3anaua

3aKphIThIil NWIMHAPUYECKUH COCYA BBICOTOW h pa3jieneH Ha JBe paBHbIE YacTH
HEBECOMBIM MOPIIHEM, CKOJIb3AIMM 0e3 TpeHus. Ilpu 3acronopeHHOM MopirHe 00€ MOJTOBUHBI



3aroJHEHbI Ta30M, MPUYEM B OJHOM W3 HUX JaBieHHE B N pa3 Oonbine, yem B npyroil. Ha
CKOJIBKO I1€PEIBUHETCS OPIIEHb, ECJIU CHAThH CTONOP?

3anaqa

Kakoit o6wem 3aiimer ra3 mpu Temmeparype 77 °C, ecnu npu temmeparype 27 °C ero
00BbeM OBLT IECTh JINTPOB?

3amava

IIpu kakoil Temneparype HaXOAWJICS ra3 B 3aKPBITOM COCYJE, €CIIM OpH HAarpEBaHUU €TI0
Ha 140 °C gaBnenue Bo3pocio B 1,5 paza?

3amava

Ha pucynke mpexacraBieH 3aMKHYTHIA UK. Yuactok CD coorBercTByeT m3orepme.
Borueptutsh 3Ty nuarpammy B koopauHatax p, 7'u p, V.

p4lB c

<V

3amaua
C ra3oM HEKOTOpOW Macchl OBUT MPOU3BEACH 3aMKHYTBIA MPOIECC, H300paKEHHBIN Ha
pucynke. OObSICHUTD, KaK U3MEHSTCS 00beM rasa npu nepexonax 1-2, 2-3, 3-4, 4-1.

p

~Y

Tema 2.2 Hauaja TepMOAUHAMMKH

IIpakTuyeckas padora: U3ydyeHue HaYa1 TEPMOAUHAMMKH U pellleHHe 32124 10
TeMe.

He.ﬂl/l 3aHATHUA: HBy‘II/ITI) 3aKOHBbI HadaJl TepMO}II/IHaMI/IKI/I " SaerHI/ITI) 3HAHUS Ha
MIPAKTUYECKOM PEIICHUH 3a]1a4 110 TEME.

3anaqa

Hackonbko M3MeHsieTcsl BHYTpEHHss »Heprusi renus macco 200 r mpu yBenTUYEeHUH
Temmneparypsl Ha 20°C?

3anaqa

Kak m3mensieTcsi BHyTPEHHSISI SHEPTHsI OJJHOATOMHOTO Ta3a Mpy W300apHOM HarpeBaHUU?
IIPY U30XOPHOM OXJIXKJIEHHH? TIPY U30TEPMUIECKOM CIKATHU?



3amaua

Kakyto paboty A coBepiiaer ras, KOJUYECTBO BEIIECTBA KOTOPOTO V, MPU H300apHOM
MOBBIIICHUH TeMIepaTypbl Ha 477

3anaqa

B 1Byx ummimmHApax moJ NOABHUXKHBIM IIOPIIHEM HaXOASTCS BOJOPOA U KHCIOPOA.
CpaBHUTH pabOTHI, KOTOPHIE COBEPIIAIOT 3TH ra3bl IPU U300apHOM HArPEBAHUU, €CIIU UX MAcCChl,
a TaKKe HayallbHbIe U KOHEYHbIE TEMIIEpaTyphl PaBHBI.

3amaua

O6bem kuciaopoma maccoi 160 T, temmeparypa kotoporo 27 °C, mpu wnzo0apHOM
HarpeBaHuW yBeNu4uics BABoe. HaiiTu paboTy raza mpu paclIMpeHUH, KOJUYECTBO TEIUIOTHI,
KOTOpOE IOIIJIO Ha HarpeBaHUE KUCIIOPOa, N3MEHEHNE BHYTPEHHEHN dHEpruu.

3anaqa

B kanopumerp ¢ Temnoemkoctbio 63 J[x/K 6110 HanmTo 250 T Macna npu 12 °C. Tlocne
olnyckaHus B Maciio MegHoro Tena maccoit 500 r npu 100 °C ycraHoBmiIachk o01as TeMieparypa
33 °C. KakoBa, 110 1aHHBIM OMBITA, YAEJIbHAs TEIUIOEMKOCTh Macia?

3anaua

B uneanbHO# TEMI0BOM MaliHe 3a CUET KaXI0T0 KUJIOJKOYIIS SHEPTUH, MTOTy4aeMOi OT
HarpeBatessd, coBepuaercss pabora 300 JDx. Onpenenuts KIIJI mamumHbel v Temmneparypy
HarpeBarelis, eciu Temmneparypa xojoauiabauka 280 K.

3anava

Kakyro cpenHioo MOLIHOCTh pa3BMBAeT JBUraTellb MOTOLMKIA, €CIM IPU CKOPOCTU
nerxeHus 108 km/4 pacxon 6ensuna cocrasinseT 3,2 1 Ha 100 kv mytu, a KIT/I nBurarens 25%7?

3anaua

C xakoil HauMeEHBIIEW CKOPOCTHIO JOJKHA JIETETh CBHUHIIOBAas JPOOMHKA, YTOOBI MpH
ylape o TIpensaTcTBUE oOHa pacmuaBunack? Cumrath, 4To 80% KHHETHYECKOW DSHEPIrUU
IPEeBPATUIIOCh BO BHYTPEHHIOIO SHEPIUI0 JPOOMHKH, a TeMIieparypa JIpOoOHHKH 0 yaapa Obuia
127 °C.

Tema 2.3 ArperatHblie COCTOSIHMS BellecTBa U (pa3oBbIe MePexoabl

IIpakTnueckas padora: ArperaTHbie COCTOSIHUSI BellecTBa U (a3oBble Mepexoabl.

Hesn 3ansitusa: M3yuuTh arperaTHble COCTOSHUS BeleCcTBa, (pa3oBble Nepexoabl U
3aKpenuTh 3HAHUS Ha MPAKTUYECKOM PEIICHUHU 3a]1a4 110 TEME.

3anaua

Kakoe xonnyecTBO TeMmIOTHI MOTPeOyeTCs /Ui TUIaBleHUs 2,6 KI' CBUHIIA, B3SITOTO MPHU
temmepatype 300 °K?

3anaya

Kakoe xommMuecTBO TEIUIOTHI HAA0 3aTpaTuTh, 4YTOOB 125 T 1bAa, WMEIOIIETOo
temneparypy 268 °K, npeBpaTuth B map?

3anaya

Macca cepebpa 10 r. CKOJIBKO JHEPruM BBIACIUTCS MPU €ro KPUCTAJUIM3ALUU U
oxnaxaeHuu 10 600°C, ecnu cepeOpo B3SITO MpU TEMIEpAType TUIaBICHUs?

3anaua

Kakoe konm4ecTBO TEmI0TH HEOOXOAMMO JIsi HarpeBaHus 1,5 KT JibJa OT TeMmepaTypsl -
20°C no TemmepaTypsl IIABICHHUS W MIPEBPANICHUS €r0 B BOy? YIebHAs TEIUIOEMKOCTh JIbJa
2100 JIx/ kr=°C, ynenpHas TEIJIOTA IUIABJICHUS JIbJa 3,4+10° JIK/KT.



3amaua

Temneparypa Bo3ayxa B nomemennn 27°C, a mapruanbHoe JaBIeHHE BOASHOTO Tapa B
HeMm 1,7 x[1a. OnpenenuTs aOCOMIOTHYIO U OTHOCUTENIBHYIO BIQXKHOCTh BO3/1yXa.

3anauda

Koadduurent noBepxHoctHOro HaTshHKeHUs KepocuHa paBeH 24 MH/m. Kakyro paboty
COBEpIIAT CHJIBI IIOBEPXHOCTHOIO HATSIKEHUS, €CJIM IIOBEPXHOCTHBIM CIOW KepOoCHHA
yMeHbIIHTCS Ha 20 cM2?

3anaqa

Kakoe xonnuecTBO TEMIOTH HEOOXOAUMO COOOUIUTH JBYM KHJIOTpaMMaM BOJbI, B3STHIM
npu Temneparype 50 0C, 4ToObI MOTHOCTBIO 3TY BOAY MPEBPATUTH B map?

3amava

200 rpaMM BOJISHOTO mapa, B3sitoro mpu Temmeparype 100°C, mepesenu B Bomy, B3ATYIO
nipu Temmepatype 20°C. Kakoe KOIMYecTBO TEMIOTH MPU THX MpOIIEccax Boja U Tap Tepeaau
OKpY>Karoleu cpezae?

3agadua

B Bomy maccoit 400 r u temneparypoir 10 °C Bmnyctunum 10 r BojasHoro mapa c
temriepatypoit 100 °C. Onpenenute, Kakas TEMIEpaTypa YCTAHOBUTCA B COCYJIE.

3anava

Kycok npna maccoit 8 xr umeer temneparypy 0 °C. Ero HauMHaKOT IUIaBUTh, CXKUTras
kepocuH. Uto OyneT B cocyne, koraa croput 100 r kepocuHa?

3agaua

B cocyn ¢ Bomo#t maccoit 2 xr u temriepatypoit 60 °C MoJoXWIM KyCOY€K JibJia Maccoil
50 r u Temnepatypoii 0 °C. Kakas remmneparypa ycranoButcs B cocyne? (OtBet: t =56 °C.)

3anava

Kakoe xonn4yecTBO TEIMIOTHI BhIACTSAETCS MPH KOHACHCAIMU BOJSHOTO Mapa Maccoil 5 kr
npu temneparype 100 °C u oxnaxaenun odpaszosasiueiics Boabl A0 30 °C? (Otset: Q= 1,3 »
107 Ix.)

3anava

Onpenenure KITJ[ aBuratens TpakTopa, KOTOpOMY JUIsl BbIoJHEHUs paboTsl 1,89 « 107
JIx motpeboBanoch 1,5 Kr ToImMBa ¢ yAeabHOU TerioToi cropanus 4,2 « 106 [Ix.

Tema 3.1 DurekTpnueckoe moJse

IIpakTnyeckas padora: H3ydeHume 3aKOHOB IJICKTPHYECKOr0 MOJS W PpelIeHHE
3a/a4 1o Teme.

Henn 3anaTusa: V3yuyuTh 3aKOHBI AJIEKTPUYECKOrO TOJS U 3aKpPENHUTh 3HAHUS Ha
MPAKTUYECKOM PELICHUH 3a/1a4 110 TEME.

3anaua

JIBa ToueuHbIX 3nekTpuueckux 3apsna Qi=1uKn u Q2=-2uKn HaxonsaTcs B Bo3nyxe Ha
paccrosnuu d=10 cm apyr ot apyra. Omnpenenuts HanpsHKEHHOCTh E M moTeHUuMan ¢ mosnd,
CO3/aBacMOr0 ATHUMHM 3apsiaMH B TOUKe A, ynan€HHOM oT 3apsaa Q1 Ha paccTosiHuE 11=9 cMm u
ot 3apsana Q2 Ha r2=7 cMm.

3amaqa

Bo ckonbko pa3 HaJ0 U3MEHUTh PAaCCTOSHUE MEXIY 3apsSAaMH MPHU YBEJIUYEHUH OJTHOTO
U3 HUX B 4 pa3a, 4ToOBI CHJIa B3aUMOJEHCTBHS OCTallach MPEXKHE?

3amaqa

OpunakoBble MmAapuku Maccodl mo 0,2rmojaBelieHbl HA HUTH TaK, Kak IOKa3aHO Ha
pucyHnke. Paccrostaue mexay mapukamu BC = 3 cM. HaliTu cuily HaTsDKEHMsI HUTH Ha y4acTKax
AB u BC, ecnu mapukaM cooOIMIM 0AMHAKOBBIE IO Moy to 3apsiabl o 10 HKi. Paccmorpers



CIIy4au: a) 3apsiibl OJHOUMEHHBIE; 0) 3aps/ibl pa3HOMMEHHbIE.
z

A

9 B

@ C
3amava

JIBa 1mapuka, pacroyioKeHHble Ha paccTossHUM 10 cM Ipyr oT apyra, UMEIOT OJMHAKOBBIE
OTpHUIATENIbHBIC 3apsabl U B3auMOACUCTBYIOT ¢ cuioi 0,23 mH. Haiitm umcno m30BITOUHBIX
AJIEKTPOHOB Ha Ka)KJI0OM IlIapHUKE.

3anaqa

C KakuM yCKOPEHHMEM JIBUKETCS AJIEKTPOH B AJIEKTPUYECKOM I10JI€ HANPSKEHHOCTHIO 10
kB/mM?

3anaua

JIBa 3apsana, OAMH U3 KOTOPBIX [0 MOAYNIO B 4 pa3a Ooublie IPyroro, pacroyioKeHbI Ha
paccTosiHuU I' Ipyr oT Apyra. B kakoil Touke MpocTpaHCTBAa HANPSKEHHOCTh MOJIS paBHA HYJIIO,
€CJIM 3apsijbl: a) OIHOMMEHHBIE; 6) pa3HOMMEHHbIE?

3anava

3apsyKEeHHBIH ~ METAJNIMYECKUl JIMCT CBepHynM B IuiuHAp. Kak u3meHunack
MOBEPXHOCTHAA IJIOTHOCTH 3apsiaa?

3anaua

Haiiti HanpshkeHHOCTH TOJIS 3apsKEHHON OECKOHEYHOM TIACTUHBI, €CIH MOBEPXHOCTHAS
TIOTHOCTH 3apsja Ha Heif paBHa 354 uKn/m?

3anava

Mexny 1ByMs IUIaCTUHAMH, PAclOiIOXKEHHBIMA  TOPU30HTAJIbHO B BaKyyMmMe  Ha
paccrosHun 4,8 MM Jpyr OT Jpyra, HaXOAWTCS B PaBHOBECHM OTPHUIATEIBHO 3apshKEHHas
Karenbka Macia Maccol 10Hr. CKONbKO «M30BITOUHBIX» 3JEKTPOHOB UMEET KaleabKa, €clid Ha
IUTACTUHBI NOAAHO HanpshkeHue 1 kB?

3anaua

Emkocts ogHoro xonnencaropa 200 n®, a apyroro — 1 mMx®. CpaBHUTH 3apsibl,
HAKOIUIEHHBIE HA 3THUX KOHJEHCATOpax MpPU MX MOJKIIOYEHHH K IOJIFOCaM OJHOTO M TOTO K€
MCTOYHHUKA IOCTOSTHHOT'O HAIIPSKEHHUS.

3anava

Bo ckosbko pa3 u3BMEHUTCS EMKOCTh KOHJIEHCATOpa IpU YMEHbIIIEHUU padouel miomaim
IIJIACTHK B 2 pa3a U yMEHBIIEHUH PAacCTOSHUSA MEKy HUMH B 3 paza?

3anaya

IIpn BBeneHMM B MPOCTPAHCTBO MEXJY IUIACTUHAMM BO3YIIHOIO KOHJEHcCAaTopa
TBEPJOT0 JUAJICKTPUKA HANPsHKEHHE Ha KoHAeHcaTope ymeHbluioch ¢ 400B no 50B. Kakosa
JURJIEKTpUYECKasi IPOHUIIAEMOCTb TUAIEKTpUKaA?

3anaua

Paccrosinne Mexay IiacTUHAMHM  3apsSKEHHOTO IIOCKOTO KOHAEHCATOpa YMEHbBIIWIH
B 2 pa3a. Bo ckoibKO pa3 M3MEHMJIaCh HEPIHs U IJIOTHOCTh 3Hepruu nois? PaccMmoTpers aBa
CiIydas: a) KOHJEHCATOp OTKJIIOYMJIM OT MCTOYHMKA HamNpshKeHHs; 6) KOHAEHCATOp OCTajcs
MPUCOEAMHEHHBIM K UICTOYHHUKY ITOCTOSSHHOTO HAIIPSIKEHMUS.



Tema 3.2 IlocTOSAHHBII 3JIeKTPUYECKUH TOK

IIpakTnyeckas padora: N3yueHne 3aKOHOB 2JIEKTPHYECKOI0 TOKA M pelieHHe 3a/1a4
1o TemMe.

Henn 3amsaTus: M3ydnTh 3aKOHBI JJEKTPUYECKOrO TOKA M 3aKPENUTh 3HAHUS Ha
IIPAKTUYECKOM PELICHUH 3a/1a4 110 TEME.

3amava

CKOJIbKO BPEMEHH JUIUIIOCh HUKEIMPOBAHUE, €CIIM HA U3/IEJINE OCEIl CJION HUKENSI Maccoi
1,8r npu cune Toka 2A? DIeKTPOXUMUYECKHi SKBUBANEHT HUKeIs paseH 3-10  kr/Ki.

3anaua

IIpu cepeOpenun wuzgenuil Mojap30BaIMCh TOKOM SA B TedeHue 15 muH. Kakoe
KOJINYECTBO cepedpa M3pacxoF0BaHO 3a 3TO BpeMs? DIEeKTPOXUMHUYECKUI SKBUBAJIEHT cepedpa
pasen 1,12-10° xr/Kun.

3amaqa

OJC »nementa 1,5B, a ero BHyTpenHee comnpotuieHue 0,5 Om. ComnpoTuBieHue
BHelIHeH 1enu Takxke paBHo 0,5 OM. KakoBa cuiia Toka B nenu?

3anaua

AKkymynsTop ¢ BHyTpeHHUM conpotusieHreM 0,20m u 9J1C 2B 3aMKHYT HIpOBOJIOKO.
Onpenenuth mioUiaab MONEPEUHOrO CEYEHMs MPOBOJIOKH, €CIIM CUJIa TOKa B LENU paBHA SA,
yIenbHOe CONPOTHBIEHHE MPoBoJIoku pasHo 0,1:10° Om M, a ee nHa paBHa SM.

3amaqa

KakoBa macca meau, BblienuBIIelics 3a 1 4 Ha KaToJe, €cM cujla TOKa 4epe3 pacTBOp
MeJIHOTO Kyropoca paBHa 5000 A? DieKTpoXuMHYEeCKHUil SkBuBaTenT Meau 3,28 107 kr/ K.

3anaqa

JlBa mnpoBogHuka compotuBieHueM S50M u  70M CcOeAMHEHBI MapajljieIbHO H
MOJIKJIFOUEHBl K UCTOYHHMKY AJIEKTpUYECKOro Toka. B mepBoM Bblzenwsioch B Buae Termia 17,6
k/x sHepruu. Kakoe KoIM4ecTBO TEMJIOTHI BBIAEINUIOCH BO BTOPOM IIPOBOJHMKE 32 TO K€
Bpemsi?

3anaqa

CKOIbKO BPEMEHH JUINTCSI HAaTPEBAHUE B DJIEKTPUUECKOM YaliHUKE MOIIHOCTBIO0 800BT 311
BoJibI 0T 180°C no Temneparyps! kunenus? KI1/] vaitnuka pasen 87%.

Tema 3.4 MaruuTtHoe moJse

IIpakTHyeckas padora: M3yyeHue 3aKOHOB MATrHUTHOIO I10JIS1 M pellIleHHe 3a1a4 110
TEMe.

Hemn 3anaTus: M3ydyuTh 3aKOHBI MAarHUTHOIO IIOJII M 3aKpENWUTh 3HAHUSA HaA
[IPAKTUYECKOM PELICHUH 3a1a4 110 TEME.

3anaqa

JIBa mapaienbHbIX O€CKOHEYHO JUIMHHBIX TpoBoga D 1 C, Mo KOTOPBIM TEKYT B OJTHOM
HanpaBJICHUU TOKU cwioit 1=60 A, pacmonoxkenbl Ha paccrossaud d =10 cM Apyr oT mpyra.
OnpenenuTh MarHUTHYIO UHAYKIMIO B MOJsI, CO3/1aBa€éMOro MPOBOJHUKAMU C TOKOM B TOYKE A,
OTCTOAIICH OT OJHOTO MPOBOJHMKA HA PACCTOSIHHM F1=5 CM, OT JAPYroro Ha paccTOSHHUH =12



CM.

3anaqa

Pamxa miomaasio 400 cM? moMeleHa B 0JJHOPOAHOE MATHUTHOE mone uuaykuueit 0,1 T
TaK, 4TO HOpPMaJib K paMKe MEpPHEHAUKYJISpPHA JUHUAM UHAYKIUHU. [Ipu xakoi cuiie Toka Ha
pamKy Oyzer aelicTBoBaTh Bpamaroumi MoMeHT 20 MHM?

3amava

MarHuTHBI OTOK BHYTPH KOHTYpA, TIJIOMAAb MOMEPEYHOTo CEYeHHs KOTOporo 60 cm?,
paBen 0,3 mMBO. Haiith wHAyKIuio 1oyis BHYTpH KOHTypa. Ilojie cunMTarth OJHOPOIHBIM H
NEePIEeHIUKYISIPHBIM IIOCKOCTH MPOBOIHUKA.

3anaqa

KakoBa MHAYKIMS MarHMTHOrO IOJs, B KOTOPOM Ha MPOBOJHUK C JJIMHOW aKTUBHOU
gactu 5 cM geictByet cuwia 50 MH? Cuna Toka B mpoBojHuke 25 A. IIpoBOJHUK pacrionoxkeH
NEePHEHANKYIISIPHO BEKTOPY MHAYKIIMM MAarHUTHOTO TOJIS.

3anaua

IMpoBoanuk ab, mmmHa kotoporo | U Macca M, MojBeIIeH Ha TOHKHUX MPOBOJIOUKax. [Ipu
MPOXOXKACHUN BO HEMY TOKa | OH OTKJIIOHWIJICS B OJTHOPOJHOM MAarHUTHOM Tojie (pHC.) TaK, 4TO

HUTHU 06pa30BanH yroJji aC BEPpTUKAJIbIO. Kaxkosa HUHAYKOWSA MAaroHuTHOT'O ot ?
X X X

3anaua

Kakas cuna geiicTByeT Ha MpPOTOH, ABMXKYIIUICSA co ckopocThio 10 MM/c B MarHuTHOM
nosie uHAyKuuen 0,2 Ti nepneHAuKyIspHO JTMHUAM UHAYKUINN?

3anaqa

IIporon B maruuTHOM nosie uuaykuuen 0,01 Tn onmcan okpyxkHocTh paauycoMm 10 cm.
Haiitu ckopocTh pOTOHA.

3anaqa

[IporoH M o—4acTuna BJIETAlOT B OJAHOPOJHOE MAarHUTHOE IOJi€ MEePHEHIUKYISIPHO
JUHUAM UHAYKUMWA. CpaBHUTH pajinychl OKPYKHOCTEH, KOTOPbIE OMMCBIBAIOT YACTHIIbI, €CIIH Y
HUX OJJMHAKOBBI: a) CKOPOCTH; 0) SHEPrUH. 3apsi/i o—4acTULbl B 2 pa3a OoJbllie 3apsiia MpoToHa,
a Macca o—4acTHIbI B 4 pa3a OoJIblIe €ro MaccChl.

Tema 3.5 DileKTpOMarauTHoe 1oJie

IIpakTnyeckas padora: M3yyeHue 3aKOHOB 3JIeKTPOMATHUTHOIO MOJISA M pPellIeHHe
3a/a4 10 TeMe.

He.ﬂl/l 3aHATUA. HBy‘II/ITI) 3aKOHBI JJICKTPOMArHUTHOI'O IIOJI M 3aKpPCIUTH 3HAHUSA Ha
MPAKTUYECKOM PELICHUH 3a/1a4 110 TEME.

3amgauga



[To kakoMy 3aKOHY JOJI>KEH M3MEHSATHCS MarHUTHBIN MMOTOK B 3aBUCHMOCTH OT BPEMEHH,
q1o0b! D/1C MHAYKIIMH, BO3HUKAIOIIAS B KOHTYPE, OCTaBaJIaCh TOCTOSTHHON?

3anaqa

CKOJbKO BUTKOB JIOJDKHA COJEPKaTh KaTyIIKa C IJIOLIAAbI0 monepeyHoro cedeHus S50
cM?, 4TOOBI HPU M3MEHEHHH MAarHuTHOH muaykuuu or 0,2Tn mo 0,3 Tn B Teyenue 4 Mc B Heil
Bo30Oyxnmanace DJ1C 10B?

3amava

C Kakoil CKOpOCThIO HAJ0 MepeMeIaTh NPOBOJAHUK MO yriioM 60° K TUHUSIM UHAYKIUU
MarHuTHOTO TMOJs, 4TOObl B mMpoBoaHHMKE Bo30yxkaamach JJIC waaykiuu 1 B? Wugyknus
MarHuTHoro nois pasHa 0,2 Tiu. J{nuna aktuBHOU yactu 1 M.

3anaqa

Kakas DJIC camoumHaykmww  BO30yXkmaercs B~ OOMOTKE  JJCKTPOMArHHWTa
MHAYKTUBHOCTBIO 0,4 I'H py paBHOMEPHOM M3MEHEHUU CHUJIbI TOKa B Heil Ha 5 A 3a 0,02 ¢?

3anaua

B xarymke wunayktuBHocThio 0,6 I'm cuna toka paBHa 20 A. KakoBa sHeprus
MarHUTHOTO MOJs 3Tol KaTymku? Kak u3MeHHUTCs Heprust moisd, eclid CHila TOKa YMEHBIIUTCS
BIBOE?

3anava

Kakoit nomwkHa OBITH cHJla TOKa B OOMOTKE japoccenss HHAYKTUBHOCTRIO 0,5 I'H, 94T0OBI
SHEPTHUs MOJs oKazanack paBHou 1 JIx?

Tema 4.1 Mexanuveckne KoJ1eOaHUS U BOJIHbI

IIpakTuyeckasi padora: U3yuyeHue npupoabl MeXaHN4YECKHUX KOJIeOAHNI U pellIleHue
3aja4 Mo Teme.

Heau 3anaTusa: OO600IMUTE U 3aKPENUTh 3HAHUS HA MPAKTUYECKOM PEIICHUH 3a7ad 10
TEeMe.

3anava

Touka coBepiiaer rapmMoHudeckue kojedanusi ¢ yactoror v=10 T'm. B mowmenr,
NPUHATHIA 32 HAYaJbHBIA, TOYKA HMMEJa MAKCUMAJbHOE CMEIIEHHE Xwaxe=1 MM. Hamwmcartp
ypaBHEHHE KOoJIeOaHUN TOUKH.

3anaua

I'py3uk, xoneOmromuiicss Ha IpyKuHe, 3a 8 ¢ coBepuna 32 konebanus. Haiitu nepuon u
4acTOTY KOJeOaHMil.

3anaya

Ha xakoe paccrosHue Haj0 OTBECTHM OT MOJIOKEHHUSI paBHOBecHs rpy3 maccoil 640 T,
3aKpeIyIeHHbIH Ha mpyxkuHe xecTkocThio 0,4 kH/M, u4TOOBI OH HPOXOAMI TOJOKEHUE
paBHOBECHsI €O CKOpocThio 1 m/c?

3agaua

Ecnu k HEKOTOpOMY Ipy3y, KoJeOrommemMycs: Ha pyXHUHE, OJIBECUTh Tupo Maccoit 100
I, TO YacToTa kKojebGaHuii ymensmutcs B 1,41 pasza. Kakoif macchel rpy3 OblT nmepBOHa4aIbHO
MTO/IBEIIEH K IPYXUHE?

3anaya

Bo ckonbko pa3 M3MEHHUTCS YacToTa KojeOaHWH MaTeMaTH4eCKOro MasTHHUKAa Mpu
YBEJIMYEHUH JTMHBI HUTH B 3 paza?



3amaua

Manpunk HEceT Ha KOpOMBICIE BEApPa C BOAOW, NMEPHUOA COOCTBEHHBIX KOJICOAHMIA
koTopeix 1,6 c.Ilpu kakoil CKOpPOCTH IBMKCHHS MallbYMKa BOJA HAYHET OCOOCHHO CHIIBHO
BBIIJICCKUBATHCS, €CIIH JJIMHA ero mara 60 cm?

3amaua

[Ipu u3mepenun TIIyOMHBI MOPSI 1MOJ KOpabjieM IMpH IMOMOIIM 3XO0J0Ta OKa3aJloCh, YTO
MOMEHTBHI OTHPABJIICHHS W TpUeMa YJIbTpa3ByKa paseieHbl NPOMEKYTKOM BpemeHu 0,6
c.Kakoga rimybuna mops moa kopadiem?

3amava

CkopocTh pacmpocTpaHeHHsI 3ByKa B CTalu paBHa 5 kM/c. KakoBa qmHa 3BYKOBOM
BOJIHBI, KOTOpasl paclpoCTPaHIETCsl B CTAJIM, €CIIM YacToTa KosiebaHuil paBHa 4kl 11?

3amaua

Jlonka kayaeTcss B MOpE Ha BOJIHAX, PACIPOCTPAHSIONIMXCS CO CKOPOCTBIO 2M/C.
Paccrosnue Mexay Onvkaiimmmu rpeOHsIMU BoIHBI 6M. KakoBa yacToTa yaapoB BOJIH O KOPITYC
JIOOKU?

3agaua

B okeanax mmmna BoiHbI gocturaer 300 Mm; mepuoj konebaHuii B BojHE paBeH 13,5c.
KakoBa ckopocTh pacnpocTpaHeHUs TaKUX BOJIH?

3amaua

[To moBepXHOCTH BOJABI B 03€pe BOJHA PACIPOCTPAHICTCS CO CKOPOCThIO 6M/c. KakoBbl
NepUo U YacToTa KojiebaHui OakeHa, ecu JIJIMHA BOJIHbI 3M?

3agaua

JIMHAMHMK TOJKIIIOUYEH K BBIXOJY 3BYKOBOTO TI'€HEpaTopa JJIEKTPUYECKUX KOJICOaHHIA.
Yacrora konebanuit 165 I'm. Ompenenute ATUHY 3BYKOBOW BOJHBI, 3Has, YTO CKOPOCTh
3BYKOBOM BOJIHBI B Bo3ayxe 330 m/c.

Tema 4.2 DiieKTPOMArHUTHBIE KOJIeOAHUS ¥ BOJHBI
IIpakTnueckas padora: M3yyenue mpupoabl 3JIEKTPOMATHHUTHBIX KoJieOaHUH M
peleHHe 32124 110 TeMe.

Henu 3ausTus: M3ydauTs npupoay dIeKTPOMAarHUTHBIX KOJN€OAHUI U 3aKPENUTh 3HAHUS
Ha MPAKTHYECKOM PEIICHUH 33]1a9 110 TeME.
3amgauga

HauanbHblil 3apsj, cOOOIEHHBIN KOHEHCATOPY KoJIe0aTenbHOr0 KOHTYpa, YMEHbBUININ
B 2 pa3a. Bo ckoJbpKO pa3 M3MEHWIINCh: ) aMIUIMTY/1a HaIlpsDKEHUs; 6) aMIUIMTY1a CUJIbI TOKA; B)
CyMMapHasi SHEpPIUs JIEKTPUUECKOTO MO KOHIEHCATOpa U MarHUTHOT'O TOJIS KaTyIIKN?

3anaqa

B konebarenbHOM KOHTYpE MHIYKTUBHOCTD KaTymkupaBHa(,2l'H, a aMILIATY/a
koneOanmit cuibl Toka 40 MA. HailTm SHepruio 3JIeKTpUUecKoro TMoJisl KOHJEHcaTopa u
MarHUTHOTO TOJISI KaTyIIKH B TOT MOMEHT, KOTJJa MTHOBEHHOE 3HAaY€HHe CHJIbI TOKa B 2 pasa
MEHBIIIE aMIUTUTYAHOTO 3HAYECHHUSI.

3anaqa

AMIuTyaa cuiel Toka B KOHTYpe 1,4 MA, a amnutyaa Hanpsokerust 280 B. Haittu cumy
TOKa W HaIlpsDKEHHE B TOT MOMEHT BPEMEHH, KOTJa HEPIUs MarHUTHOTO IMOJIs KaTyIIKU paBHA
DHEPrUH IEKTPUUECKOTO MOJIs KOHIEHCATOpa.

3anaua

KoneOaTenbHblii KOHTYpP COCTOMT W3 KOHJEHcaTopa eMKOCcThio 1 MKk®D u KaTylKu



WHIYKTUBHOCTHIO 4 ['H. AMmunTyaa konebanuit 3apsaa Ha konaeHcaTope 100 mxKn. Hanucats
ypasaenus g = q(t), 1 = i(t), u = u(t). Haiiti ammmutyny KojieOaHHUid CHIIBI TOKA U HAIIPSKCHUSL.

3anaqa

B uens BKIIIOUEHBI KOHJEHCATOP €EMKOCThIO 2 MKD 1 KaTyiika HHAYKTUBHOCTBIO 0,005
['n. [Tpu kakoif YacTOTE TOKA B ATOM I1enu OyneT pe3oHaHc?

3amava

Onpenenutpy IIUMHY 3JIEKTPOMArHUTHOM BOJIHBI B BaKyyMe, Ha KOTOPYI HAcCTpOEH
KOJIeOaTeIbHBIA KOHTYp, €CJIM MaKCUMaJIbHBIN 3apsa koHaeHcaropa 20 HKI, a MakcumanbHas
cujia Toka B KoHType 1 A.

3amaua

Ompenenure pacctossHue oT 3emiad a0 JIyHbI B MOMEHT JIOKAIlMU, €CJIM TOCIaHHBIN
CUTHAJI BepHYJICcA uepes 2,56 c.

3anaqa

B kakom pauamasoHe [UIMH BOJH MOXET paloTarh MNPUEMHHK, €Cld EMKOCTh
KOHJIEHCATOpa B €ro KosiebaTeapbHOM KOoHType maBHO udMensercs oT Cl = 50 nd go C2 = 500
n®, a UHAYKTUBHOCTh KaTYIIKW MOCcTOsTHHA 1 paBHa L = 20 mMx['H?

3anava

Ha xakom paccTtosiHuM s OT aHTEHHBI pajuoiokaTopa A Haxoautcs o0bekT C, eciu
OTPaXEHHBIN OT HETO PAJAMOCUTHAII BO3BPATHIICS 0OpPaTHO Yepe3 MPOMEKYTOK Bpemenu T = 200

MKC?
5
Av= ~()c
3agaua

Kakum mMokeT ObITh MaKCUMAJIbHOE YUCJIO UMITYJIBCOB, UCITYCKAEMBIX Paau0JIOKATOPOM
3a Bpemsi t = 1¢, Ipu pa3BeabIBAHUH 11EJIH, HAXOAIICHCS Ha paccTosSHUU S = 30 KM OT Hero?

S
A =) cC
3amava

CKOpoCTh V pacpOCTpaHEHUs AIEKTPOMArHUTHBIX BOJIH B HEKOTOpoH cpene paBHa 200
Mwm/c. Ompenenute AMMHY A 3JEKTPOMAarHUTHBIX BOJH B J3TOM cCpele, €clIM MX 4YacToTra
KoJebaHuit B Bakyyme vo =2 MI'm.

3anaqa

Onpenenure UIMHY AJIEKTPOMAarHUTHOM BOJHBI B BaKyyMe€, Ha KOTOPYK HAacTpOeH
KoJieOaTeNbHbIN KOHTYp, €ClIM MaKCUMaJbHbIN 3apsa Ha oOkiankax KoHaeHcatopa Qm =10 uKu,
a MakcuMallbHas cujlia TOKa B KOHType Im = 1 A. AKTUBHBIM CONPOTHUBIEHHEM KOHTYypa
npeHeopeyb.

3anaua

IInockast 37eKTpOMarHuTHas BOJIHA PACIPOCTPAHAETCS B OAHOPOJHOM M M30TPOIHOU

cpene

HAMpPSDKEHHOCTH AJIEKTPUYECKOro Tofisi BoiHBI Eo= 12 B/m. Ompenenute: dazoByro
CKOpPOCTb BOJIHBI;, AMIUTUTYAY HANPSHKEHHOCTA MArHUTHOTO TIOJIST BOJTHBI.

3anaua

HcTouHrK MOHOXPOMATHYECKOTO CBETa C JUIMHOW BOJHBI A0=550 HM JBWXKETCS B
BaKyyMe CO CKOpocThio v = (,2¢ 1o HampaBieHHIO K Ha0mroaarento. Onpenenure JIHHY BOJHEI,
KOTOPYIO 3aUKCUPYET TPUEMHUK HAOTIOaTEsI.

Tema 5.1 I'eomeTprueckasi ONTHKA
IIpakTnyeckas padora: M3yueHne 3aKOHOB IeOMeTPHYECKOHl ONTHKH W pelIeHHe
3a1a4 10 Teme.



He.ﬂl/l 3aHATHUSA. I/I3y‘lI/ITI) 3aKOHbI FeOMeTqueCKOﬁ OIITUKK W 3aKPCIIUTh 3HAHUA Ha
MMPAKTUYCCKOM PCIICHHHU 3a4a4 IO TEMC.

3anaqa

Ot Ommxkaitmieit 3Be3nnl (o LlentaBpa) cBer moxoaut ao 3emiuu 3a 4,3 roga. KakoBo
paccTosiHue /10 3Be3/1bI?

3amava

[Ton kakuM yriioM JOJKEH MajaTh Jyd CBETa Ha IUIOCKOE 3epKaio, YTOOBI YTOJI MEXKAY
OTPa)KEHHBIM U TAJA0NTUM JTydaMu ObLT paBeH 70°7?

3anaqa

N300pa3uth 1Ba B3aMMHO NEpNeHIUKYIApHBIX 3epkana AO u OB, nyu CD, nagaromuii
Ha 3epkasio OB, u nanpasnenust DE u EF ganbneitmero xona storo jiyda. Jlokaszats, uro ay4y EF
napasuienet 1yay CD npu nro6om yrite nagenus myda CD B TUIOCKOCTH IBYTpaHHOTO yriia.

3anaua

Ha kaxoii BeicoTe h Haxoautcst aspocratr A, ecnu ¢ OamrHu BbicoTol H oH BuaeH mon
YIJIOMOHA], TOPU30HTOM, @ €ro M300pa)keHHe B 03epe BUIHO IMOJ YIIOM f MOJ TOPU30HTOM
(puc.)?

A

3agava

Ha kakoii yronm OTKJIOHHTCS Jy4 CBETa OT MEPBOHAYAIBHOTO HAIpaBJICHUS, yMaB IOJ
yriiom 45° Ha MOBEPXHOCTh CTEKJIa? Ha MOBEPXHOCTH ajiMaza’?

3amaua

JIlyd cBera mepexoAMT M3 BOJbl B CTEKJO. Yros majaeHus paBeH 35°. Haiitu yron
MIPEJIOMIIEHUSI.

3agaua

KaxoBbl pagnychl KpUBU3HBI MOBEPXHOCTEH BBIMYKIO-BOTHYTOW COOMpAIOIIEH JHH3BI C
ONTUYECKOUN CUIION 5 IITP., €CIU OJUH U3 HUX OOJbIIe APYroro B 2 paza?

3agaua

[Ipenmer pacmnosioxkeH B 25 cM OT coOuparomieil JHH3BI C paguycaMyd KPHUBH3HBI
noBepxHocten 20 cm. OnpenenuTs MoKa3aTeilb NPEJIOMIICHHS CTEKJIa, U3 KOTOPOTr0 U3rOTOBJIEHA
JIMH3a, €CITU JICUCTBUTEIHHOE N300paKeHUE TIPEIMETa MOTYIHIIOCh Ha pacCTOSTHUU | M OT He€.

3agava

Onpenenutbs ONTUYECKYIO CHIIYy PacCEUBAIOIIEW JIMH3bI, €CJIM M3BECTHO, YTO IMPEIMET,
MOMEIIEHHBIN Tiepe]] Bel Ha paccTostHuH 40 cM, 1aeT MHUMOE M300pakeHHe, yMEHbIIIeHHOE B 4
paza.

3amava



Ha pucyHke noka3aHbl MOJ0KEHUA IIIaBHBIX onTHYeCKUX ocet OO’, CBETIIMXCS TOYEK
A u ux uzo0paxennit A’. Kakue nuH3bI (COOMpAOIINE WA PACCEUBAIOIINE) COOTBETCTBYIOT
pucyHkam a, 6, B? HaiiTu mocTpoeHHEeM MOJI0KESHHUE JIMH3 M UX TJIaBHBIX (JOKYCOB.

0 ‘A o o o’ 0 A A o
'A' .A’ .A

Tema 5.2 BoiHoBasi onTuka

IIpakTuyeckas padora: U3yuyeHue 3aKOHOB BOJIHOBOW ONTHKM M pelieHHe 32124 110
Teme.

Hean 3ansaTus: M3yuuTh 3aKOHBI F€OMETPUUYECKON ONTHUKU W 3aKPENUTh 3HAHUA Ha
MPaAKTUYECKOM PEIICHUH 3a]1a4 110 TEME.

3agadua

Ha mudpakimoHHyl0 pemieTky B HampaBIIEHUHM HOPMAalM K ¢ TOBEPXHOCTH MaaacT
MoHOXpoMaTuyeckuii cBeT. Ilepuon pemérku d=2 mxm. Kakoro HamOONbBIIEro MOpSIKa
TU(PaKIMOHHBIA MakCUMyM HaéT dTa pemérka B ciydae KpacHoro cera (A1=0,7 MKM) u B
cinyuae puoneroBoro (A2=0,41 mxm)?

3anava

B xabunere ¢usnku ecth AudpakiuuoHHbie pemerku, nmerorue 50 u 100 mrpuxos Ha |
MM. Kakast u3 HUX gacT Ha skpaHe 0osiee MUPOKUN CIIEKTP MPHU MPOYUX PABHBIX YCIOBUSIX?

3agadua

Hudpakimonnas pemierka conepxutr 120 mrpuxoB Ha | mM. Haiitu anuHy BOJHBI
MOHOXPOMaTHYECKOr0 CBETa, MAJaloIIero Ha PEeUIeTKYy, €CIH yroll MEXIYy JBYMS CIIEKTpaMu
NEPBOro MOpsAIKa paBeH §°.

3anaua

JIBa KOTEpEHTHBIX MCTOYHMKA S1 U Sz (pHC.) MU3ITY4alOT MOHOXPOMATHYECKHUH CBET C
mmHoi BomHBI 600 HM. OrmpenenuTh, HA KaKOM PAcCTOSHHUM OT TO4YkHM O Ha 3KpaHe Oyjaer
NepPBbIf MAKCUMYM OCBEIIeHHOCTH, eciin OD= 4 M\‘I/I S1S2=1wmm.

Sy S,

A C B
o

3anaya

B ycranoBke a1 HabmoAeHus Konel HploTOHa NCoIb3yeTcsl TITOCKOBBINYKIIas TMH3a C
paguycoM KpuBH3HBI 8,6 M. [Ipu ocBemieHMH YCTAaHOBKM MOHOXPOMATHYECKHM CBETOM,
NaJA0IIKUM HOPMAJIBHO HA IUIOCKYIO TIOBEPXHOCTH JIMH3BI, PAJNyC YETBEPTOTO TEMHOTO KOJbLA
ObuT paBeH 4,5 mm. OnpenenuTs IJTMHY BOJHBI CBETA, €CIU HAOII0ICHHE BEJIOCh B OTPAKEHHOM
CBETE.

3anaya

CBeT, OTpaXeHHBIH OT MOBEPXHOCTH BOJBI, YACTUYHO Moisipu3oBaH. Kak yOenutscs B
9TOM, UMesl OJIApon?

3anaua

Kaxue vactorsl konebaHuil COOTBETCTBYIOT KpaiHUM KpacHbIM (Li=0,76 MxM) u
KpaitHuM ¢uosneroBsM (L = 0,4 MKM) TydaM BUAMMOI yacTu criekTpa?



3agaua
Jns nanHOrO CBETa JyiMHa BOJHBI B Bozie 0,46 mxM. KakoBa JyiMHa BOJIHBI B BO3yXe?

Tema 5.3 CnenuajibHasi TeOPUS OTHOCUTEJIBLHOCTH

IMpakTnyeckas padora: U3yuyenue nosoxenniit CTO u peumieHue 3aj1ay 1no reme.

Henu 3anusTus: M3ydyuTh 3aKOHBI PEISTUBUCTCKONW JUHAMUKH U 3aKPENUTh 3HAHUS Ha
MPAKTUYECKOM PELICHUH 3a/1a4 110 TEME.

3anaqa

DneMeHTapHas YacTHUIla HEUTPUHO JBIDKETCS CO CKOPOCTBIO cBera c¢. Habmiomarensb
JBHKETCS HABCTPEUy HEUTPHHO CO CKOPOCTBIO V. KakoBa CKOpPOCTb HEUTPUHO OTHOCUTEIIBHO
HaomonaTesns’?

3amava

JIBe yacTHIIbI, paCCTOSTHUE MEXKIY KOTOpPbIMU X = 10 M, JIETAT HaBCTpedy JIPYr APYTy CO
ckopocTsmMu v = 0,6¢ (1ecTbIecsaT IPOLEHTOB OT CKOPOCTH cBeTa). Uepe3 KakoW MPOMExKYTOK
BPEMEHH 110 JIaOOpaTOPHBIM YacaM MPOU30KIET coyaapeHue?

3anava

KakoBa Macca NpOTOHa, JIETSIIEro co ckopocThio 2,4:10°% m/c? Maccy mokost mpoToHa
CYMTaTh PaBHOM | a. e. M.

3anava

Bo ckoinbko pa3 yBenuuMBaeTCs Macca 4acTUIbI OpU JBUKEHHH CO CKOpocThio 0,99¢?

3agaua

DneKTpoH MABHKETCS co cKopocThio 0,8c. OmpenenuTh MOJHYI0O W KHUHETHUYECKYIO
SHEPTUIO ANEKTPOHA.

Tema 6.1 KBanTOBasi onTuka

IIpakTnueckas padora: 3yyeHue cTpoeHusi aToMa M pellieHHe 3a1a4 M0 TeMe.

Henn 3anaTusa: M3yunth MoAenu CTpOEHHs aroMa M 3aKpenuTh 3HAaHUA Ha
MPAKTUYECKOM PELICHUH 3a/1a4 110 TEME.

3anava

ITpu 06nydeHnn napoB pTYTH AJIEKTPOHAMM SHEPTHsl aToMa PTYTH yBelauuuBaercs Ha 4,9
»B. KakoBa /uiMHa BOJHBI M3JIY4YEHMs, KOTOPOE MCIIYyCKAalOT aTOMbl PTYTH IIpU NEPEXOJE B
HEBO30YKIEHHOE COCTOSIHUE?

3anaua

Jlia moHM3anuM aroma a3ora HeoOxoauma sHeprus 14,53 5B. Haiitu ayiuHy BOJHBI
U3ITy4eHUs], KOTOPOE BBI30BET MOHU3AINIO?

3anaya

JInst OgHOKpaTHOM WOHHW3AallMM aTOMOB HEOoHa Tpebyercs sHeprus 21,6 5B, mis
IBykpatHol — 41 5B, mia TpexkpatHoi — 64 3B. Kakyroo creneHp HMOHM3aLMU MOXHO
MOJYy4YUTh, OOJydass HEOH PEHTT€HOBCKMMH JIydaMH, HauMEHbIIAs JJIMHA BOJHBI KOTOPHIX 25
HM?

3anaua

B 1814 r. N1. ®paynrodep oOHapyKui YeThIpe JIMHUN OTJIOLIEHHS BOJOPO/ia B BUIUMOM
gactu crnektpa Comnna. HambGomnpinasi njuHa BOJIHBI B CIIEKTPE MOTJIOMICHHS Obuta 656 HM.
HaiiTi 1uHbBI BOJIH B CHEKTpPE MOTJIONIEHUS, COOTBETCTBYIOIINE OCTAIbHBIM JIMHUSM.



3amaua

Kakyro MUHHUMaTbHYIO CKOPOCTH JOJKHBI UMETh AJICKTPOHBI, YTOOBI yIapoM IepeBeCTH
aTOM BOJOPOJa U3 IIEPBOI0 IHEPrETUUECKOTO COCTOSIHUS B NIATOE?

3anaqa

Onpenenuth MaKCUMAIBHYIO CKOPOCTH (POTORJIEKTPOHOB, BBIPHIBAEMBIX C TTOBEPXHOCTH
cepebpa:

1) ynbTpaduoaeTOBBIMH JIydaMu ¢ ITUHON BOJIHBI M1=0,155 MKM;

2) v - mydamu ¢ anuHo# BostHBI A2=0,01 A(aHrcTpem)

3amava

DNEeKTPOH, HAYaJIbHOM CKOPOCTbIO KOTOPOT0 MOKHO IIPEHEOPEUD, IPOLIEN YCKOPSIOLLYIO
pasHocTh noternuanoB U. Haiitu anunry BoaHbl e bpoiins A s nasyx ciyyaes: 1) U1=51 B; 2)
U>=510 xB.

3anaqa

[Tpu xakoii MUHMMAaTBLHOW SHEPTUHN KBAHTOB MPOU30MIeT PoTOdPPEKT HA IMHKOBON
JIacTuHe?

3anaua

JlnuaHoBomHOBas (KpacHasi) rpanuna ¢orodddekra ans meau 282 uM. Haiitu paboty
BBIXO/1a 3JIEKTPOHOB U3 Meu (B 3B).

3anava

VYron paccestHusi pEHTTEHOBCKHUX JIydel ¢ JUIMHOW BOJHBI 5 mM paBeH 30°, a 3JIeKTPOHBI
OTJa4YM JBWXKYTCA moj yriaoM 60° k HampaBieHHIO Nafaromux Jjyded. Halitu: a) mmmynsc
3JIEKTPOHOB OTAAuU; 6) UMIYJILC (POTOHOB PACCESTHHBIX JTy4eH.

Tema 6.2 ®u3znka aToMa 1 AaTOMHOTO SI/IPa

IIpakTnyeckas padora: M3y4deHue CTpOEHHsI aTOMAa M aTOMHOIO $Apa, pelIeHHe
3a/a4 1o Teme.

Henun 3anaTus: V3yuynTs Mosean CTPOEHUS aToOMa M aTOMHOTO sJipa, 3aKpeNuTh 3HAHUS
Ha MPaKTUYECKOM PEIICHUH 3a/1ad 110 TEME.

3anaua

KakoBbl mpenmyiecTBa KoOaabTOBOW IMYIIKHU IMEpe] PEHTICHOBCKOW YCTaHOBKOHM Npu
0OHapyXeHUHN BHYTPEHHUX /1€(EKTOB U31eTHil?

3anaqa

Kakoii uzoron o6pasyercs u3 ypana >°Ug, 1ByX f-pacmiajioB 1 0JHOTO o-pacriaja’?

3agaua

B pe3ynbTaTe Kakoro paJaHoakTUBHOTO pachajga HaTpuii 2?Naii IpeBpaniaeTcs B MarHHiA
ZZMg 12?

3amaqa

AKTHBHOCTb DPaJMOAKTUBHOIO 3JIEMEHTAa yMeEHbIIMIach B 4 pas3a 3a 8 cyrok. Haiitu
nepuos rnoypacmnaja.

3agaua

Beranciuth aedeKT Macchl U SHEPTHIO CBA3M Aapa SLiv.

3anaqa

Kakyro MUHHMaNbHYIO SHEPTUIO JOJKHA UMETh 0-4acTUIIA JIsl OCYILECTBICHUS SAEpHOM
peaxkuuu

"Liz+*Hep, —>1%B5 +1ng
3anaqa
Kaxkas sHeprus Beiiensercs npu TEPMOSIEPHON peaKIuu:
’Hj + 3H1 —>*Hez +'no



3agaua

Ipu o6nydenun yriaepoaa “2Cs mporoHamu oGpasyercs msorton yriaepona °Cs. Kakas
IpU TOM BBIOpackIBaeTcs yactuia? Hanucats peakuro.

3amava

B pesynbTare TepMosiiepHON peaklUy COEIMHEHNUs IByX POTOHOB 00pa3yeTcs AeUTPOH
u HeTpuHo. Kakas eme nosiBisiercs yactuna? HanucaTte peakiuio.

3anaqa

B ycranoBkax aist y-005ydeHuUst B CEIbCKOM XO3SIIICTBE HCMOJIb3YeTCs [-paiiOaKTUBHBIM
uszoton nesust 3'Csss. Hammcath peaknmio B-pacmana. HaiiTh MakcHMaldbHYIO 4acToTy Y -
W3JIYYCHHS, €CJIM HauOoJsbllIas dSHepruss 7y -kBaHToB paBHa 0,66 M»dB. Beruaucouth
PENATUBHUCTCKYIO CKOPOCTh [-4acTuil, eciid ux sHeprus 1,18 MaB.

3amaua

HaiiTi actory y -uznydeHusi, 00pa3yromerocs: Ipu TEPMOSICPHON peaKnu:

'H; + 3H; —> “Hez + v, eciu o-uactuiia npuobperaet suepruio 19, 7 MaB.

3anaqa

[Ipy aHHUTHIIALIMK DJIEKTPOHA W TO3UTPOHA OOPa30BaiOCh JBa OJMHAKOBBIX Y-KBaHTA.
Haiitu nnuny BosiHbI, IpeHeOperas KUHETUYECKOM Hepruel 4acTull 0 PEaKIUH.

Kpurepun oueHKH NpaKTHYeCKUX padoT:

Texymuii KOHTPONb MpPEACTaBIsET COOOM PErylsapHO OCYIIECTBISEMYIO MPOBEPKY
ycBOEHUs YyueOHoro wmarepuana. JlaHHas OlLIEHKa I103BOJISIET HAa OCHOBE IOCTOSIHHOIO U
HENPEPHIBHOTO HAOIIO/IEHUSI 32 KaUEeCTBOM YCBOCHHS CTYAEHTOM Y4eOHOTrO U MPaKTHYECKOTO
MaTepuaia, CHCTEMaTUYECKU BBISIBISATH U OLIEHUBATh €0 3HAHMUS.

[IpakTHueckue 3aHATHS, KAaK MPAaBWIO, JODKHBI IIPOBOJWUTHCS B AaKTUBHOM U
MHTEPAaKTUBHOM pexknMe. OneHka 3HaHWM, YMEHMM M HaBBIKOB OCYIIECTBIISIETCS Ha BCEX
MPaKTUYECKUX 3aHATHSX B COOTBETCTBUM C LEISAMU M 3adadyaMu 3aHATUsA. KOHTpoab Moxker
IPOBOAMTHCS B Hauaje, B XOA€ OTPAOOTKM OCHOBHOM YacTH M B 3aKIIOUUTEIBHOM YacTH
3aHSTHSL.

Texymuil KOHTPOJIb 3HAHWM, YMEHUN M HABBIKOB OCYILECTBIIAETCS MPENOAABATENIEM 10
NATHOANILHOM 1IKajle ¢ BBICTABICHUEM OLIEHKHU B )KypHaJle ydeTa 3aHATHH.

[To pe3ynpTaTamM BBINOJIHEHUS MPAKTHUYECKONH pabOThl «OTJIMYHO)» BBICTABISETCS, €CIH
paboTa BBINOJHEHA IPABUIIBHO U B TOJTHOM 00bEME, CTYJIEHT aKTUBHO paboTaeT B TEUEHUE BCETO
MPAKTUYECKOTO 3aHATHS, JAA€T MOJHbIE OTBETHl HA BOIIPOCHI IPENoAaBaTeisi B COOTBETCTBUH C
IUIAHOM  TNPaKTHYECKOTO 3aHATHA W  T[OKa3blBaeT MpU OTOM IIIyOOKOe  BIajieHUe
COOTBETCTBYIOIICH JIMTEpAaTypoll MO pacCMaTpUBAEMbIM BOIPOCAM, CIOCOOEH BBHIPA3UTH
COOCTBEHHOE OTHOILIEHHE K JIaHHOM mpoOieMe, MpOSBISET YMEHHE CAaMOCTOSTENbHO U
apryMEeHTHpPOBAHO H3JIaraTb MaTepuai, aHaJIW3UpoBaTh (AaKTHI, JeaTh CAMOCTOSATEIbHBIE
0000111eHUS 1 BBIBOJIBI.

[lo pe3ynbpTaTaMm BBINOJHEHUS MPAKTUYECKON PabOTHI «XOPOWIO» BBHICTABIAETCS, €CIH
paboTa BBHIMOJHEHA MPAaBUIBHO U B TOJHOM OObEMeE, CTYAECHT aKTUBHO paboTaeT B TEUCHHE
MPAKTUYECKOIO 3aHATHUS, J1aeT MPAKTUYECKU TOJHbIE OTBEThl Ha BOMNPOCHI MperojaaBarers,
U3JI0KEHHEe MaTepualia JJOTHIecKoe, 000CHOBaHHOE (paKTaMu, OCBELIEHHE BOIIPOCOB 3aBEPILICHO
BBIBOJIaMH, CTYACHT OOHAPYXKUJI YMEHHE aHATU3UPOBATh (PAKThI, @ TAKXKE BBIIOJIHATH y4eOHbIE
3aganus. Ho B oTBeTax JOMyIIEHbl HETOYHOCTH, HEKOTOpbIe HE3HAUUTENbHBIE OIIUOKH,
MMEIOTCS IOTPEIIHOCTH OPOPMIIEHUS PabOTHI.

Ilo pe3ynbraTaMm BBINOJHEHUS MPAKTUYECKOH pabOThl  «y/AOBJIETBOPHTEIbHO)
BBICTABIIIETCS B TOM Cilydae, Korja pa0oTa BBINOJIHEHA C HE3HAYUTENIbHBIMH HETOYHOCTSIMH,
NPAaKTUYECKH B TIOJHOM 00bEME, CTYACHT B LI€JIOM OBJIAJIEI COJCpKAHUEM BOIMPOCOB MO JTAHHOH
TeMe, OOHapyKHMBAaeT 3HAaHWE JIEKIMOHHOTO MarepHana M Y4eOHOM JuTepaTyphl, MbITaeTCs
aHaTM3UpPOBaTh (DAKTHI, J€JaTh BBIBOJBI M peIIaTh 3a7aud. [Ipy 3TOM Ha 3aHATHM BeAeT ceds



MACCHBHO, OTBEYAET TOJBKO IO BHI30OBY IPEINO/aBaTelis, JaeT HEMOJHbIE OTBETHI HA BOIPOCHI,
JIOMYCKaeT OMIMOKY MTPH OCBEIICHUN TEOPETUIECKOT0 MaTepraa.

[lo pesynbTaTaM BBINOJIHEHUS MPAKTHUYECKOH pabOThl «HeY/A0BJIETBOPHUTEIbHOY
BBICTABIISIETCS B CIIy4ae, KOT/Ia CTYyJCHT OOHAPY)KIUJI HECOCTOSTEIBHOCTh OCBETUTH BOIIPOC, JTHOO
BOIIPOC PACKPHIT HENMPABUIBHO, OECCUCTEMHO, ¢ TPyOBIMU OIIMOKaMH, MPH 3TOM OTCYTCTBYIOT
NOHMMaHHE OCHOBHOW CYTH BOITPOCA, BHIBOJIbI, 0000IIECHHS.

2.3. Ilepeuyens 3agaHuil K 1a00paTOPHBIM padoTam

Tema 1.2. Jlunamuka

JlabopaTopHasn padora: [Iposepka KII/] mpocTroro Mmexanusma (HaKJIOHHOH TJIOCKOCTH)

Llesab: nMpoBepUTh HA OMBITE B TOM, YTO IMOJie3Hass padoTa, BHIIOJIHEHHAS C MOMOIIBIO
MIPOCTOTr0 ME€XaHn3Ma (HaKJIOHHOM TJI0CKOCTH ), MeHbIe nosHon u KIT/J<1.

OOopynoBanme: IUHAMOMETp; HallpaBisIOIlas peiika M KapeTka; Habop TIpy30B;
JMHEHKa; ITaTUB ¢ My()TOHN U NepeKIainHOM.

Kparkue Teopernueckue cBeeHuUsl.

[Ipucnocobnenus, cayxamue A MpeoOdpa3oBaHUs CUIIbI, HA3bIBAI0 MEXAHU3MAaMHU.

K mpocTeiM MexaHu3MaM OTHOCSTCS: pbl4ar M €ro pa3HOBUAHOCTH — OJIOK, BOpPOT;
HAKJIOHHAS TJIOCKOCTh U €€ Pa3HOBHUIHOCTH — KJIMH, BUHT.

B uneanbHbix ycnoBusix (6e3 ydeTta TpeHHs, BOSHHKAIOUIETO MPHU JACHCTBUM MEXaHHU3Ma)
pabota, coBepuIeHHas TPHIOKEHHONH cuiod (3Ty paboTy MBI OyaeM Ha3bIBaTh ITOJHOM
(3aTpaueHHOM) A3), paBHA MOJE3HOU paboTe Ay MO MOIBEMY I'PY30B UIIU MPEOOJICHUIO KAaKOTro-
00 CONPOTUBIICHUS.

Ha mpakTuke coBepilieHHasi ¢ MOMOIIBIO MEXaHU3Ma MOJHas paboTa Bcerja HECKOJIbKO
Oosb1e 1nosie3Hoi paboTel. YacTh paboThI coBEpIIaeTCs MPOTUB CHIIBI TPEHUS B MEXaHU3ME U 110
NEepeMEeIEHUIO €ro OTAeNIbHbIX wvacTed. Tak, MpUMeHss MNOABMKHBIM OJOK, HPUXOAUTCS
JIOTIOJTHUTEILHO COBEpIIaTh padoTy MO MOABEMY CaMOro 0J0Ka, BEPEBKH 110 MPEOJOJICHUIO CHIIBI
TpeHUus B OcH OJI0Ka.

Kaxkoi#t Ob1 MexaHW3M MbI HE B3I, MMOJIE3HAss pabd0Ta, COBEPILIEHHAS C €ro MOMOIIbIO,
BCEr/la COCTaBJISET JINLIb YAaCTh MOJHON padoThl. Clie10BaTeIbHO, MOKHO 3aIIUCaTh:

An <As, wmn (Aul45) <1 (1)

OTHolleHNe T0JIE3HOM paboThl K TMONHOM paboTe Has3bpIBaeTcs KOIPPUIUEHTOM
MIOJIE3HOTO ACUCTBUS MEXaHU3Ma.

KII/l oOblyHO BBIpa)KarOT B MPOLIEHTaX U 00O3HAYalOT rpeyeckoil OyKBOW 1 (YuTaercs
«OTay):

n=121-100% (2)

Ho «301m0TO€ mpaBuio MEXaHUKW» BBINOJHAETCS U B 3TOM Ciy4daw. HacTb IOJI€3HON
pabotel — 20% ee — pacxoayercs Ha NMPEOJOJCHHE TPEHHUS B OCH pblyara M COMPOTHUBICHHS
BO3/1yXa, a TAKXK€ Ha JIBUKEHHUE CAMOT'0 phlyara.

KIIJ] nmro6oro mexanusma Bceraa menblie 100%. KoHcTpyupys MexaHU3MBbI, CTPEMATCS
yBennuuTh ux KIIZ. /[ns 3TOro yMeHpIIaroT TpEHUE B OCSIX MEXAHU3MOB U UX BEC.

B ciydyae HakJIOHHOW IJIOCKOCTH MoJie3Has paboTa- 3TO0 paboTa, coBeplIaeMas Ipu
MOIBEME TEJIa BBEPX 110 BEPTUKAIIN:

An=Ph (3),
rne P-Bec Opycka, h —BbIcOTa HAKIIOHHOM MJIOCKOCTH.



[Tonnas (3atpaueHHas ) paborta — 3TO paboTa, coBepiiaeMas IpH MOAbEME Teja BIOJIb

HAKJIOHHOM IIOCKOCTH:
A, =F"S (4),
rae F-cuna taru, S-myTh, IPOAETaHHBINA TEIOM MIPU ABHKCHHH.

CrnenoBarenbHo, anst onpexaenenus KIIJ| HakiaoHHOW mIIOCKOCTH B paboTe HYKHO
U3MEpUTh, BeC OpYCKa, BBICOTY HAKJIOHHOW IJIOCKOCTH, CHJy TATH U MYyTh, NPONJACHHBIN
OpYCKOM.

ITopsinok BbINOJIHEHUS PA0OTHI.

1. Onpenenure LeHy JeJICHUA, PEAesl U3MEPEHUs U MOTPEIIHOCTh IPSIMOTO U3MEPEHUS,
IIPONJEHHOIO MMYTH U BBICOTHI MOAbEMA (IIOIPELIHOCTh U3MEPEHUs paBHA NojoBuHE LI/ mixasbl
U3MEPUTEIILHOTO IPHUO0pa).

Pe3ynbTaThl H3MEpEHMIA 3aTUIIATE B TAOIUILY.

Lena I 1L [TorpemnocTe
OIPEIIHOCTD €Ha JIeJICHUS
JIeJIeHUS P AS, Ah, m HU3MEPCHHS AF, H
N U3MEPCHUS JTIMHAMOMETpa,
JINHEHKH, N JTIMHAMOMETpa,
JIMHEHKH, M H/oen.
Mm/oen. H

2. Cobepure IKCIEPUMEHTAIbHYIO YCTAHOBKY 110 PUCYHKY.

3. Cnaenaiite 0003Ha4YeHUs MapaMETPOB HAKIIOHHOM IUIOCKOCTH U CHJI, IEHCTBYIOIUX Ha
OpyCOK Ha 3CKU3HOM PHCYHKE.
4. Onpenenute ¢ NOMOLIbIO JMHAMOMETpa Bec Opycka P.
5. Ilonoxkure Opycok Ha AOCKY, IPUKPENUB K HEMY JUHAMOMETD.
6. [TepemernaiiTe OpycoK ¢ TOCTOSSHHOW CKOPOCTHIO BBEPX MO HAKIIOHHOM JOCKE.
7. I3MepbTe ¢ TOMOIIBIO JIMHEHKHU TyTh, KOTOPBIH Mpojienan Opycok, S.
8. 3mMepbTe ¢ MOMOIIBIO JINHEHKH U BBICOTY h.
9. U3mepsbte cuity TArd Frarn.
10. Boruucnure paboTsl o hopMyam:
An=Ph,
A, =F"S.

11. Onpenennre KII/I HaKIOHHON MIOCKOCTH: 1) = %- 100%

3

12. Pe3ynbTaThl U3MEPEHUN U BBIYMCIEHUH 3allUIINTE B TAOIUILY:

Bec [IyTs, BeicoTa Cuna Pa6ota npu Pa6ora npu KITA

KapCTKU HpOfII[CHHBIfI noabEMa TATH BCPTUKAJIBHOM JBHUXCHHHN n, %




P,H TEIIOM h, m F, H IMOIbEME 1o
S, m An, Ik IIOBEPXHOCTU
As, JIx

13. CnenaiiTe BBIBOJ I10 1M paOOThI U TPOKOMMEHTUPYHTE MOTYyYEHHBIN pe3yJIbTar.
KoHTpoJibHbIE BONIPOCHI.

1. [IpuBeauTe MpUMephl COBEPIICHUS MOJIE3HOM paboThl pa3IMUYHBIMU MEXaHHU3MaMHU.
2. [louemy HeBo3MOXkHO co3aaTh MexaHusM ¢ KII/I paBabim 100%.

3. 3a cueT yero BO3HUKAIOT OLIMOKH IPU U3MEpEHUH?

Tema 3.2. DnekTpuyeckuil TOK

JlaGoparopnas padora: CoequHeHHE TPOBOIHUKOB.

Heapb: sKcriepuMEHTATBHO MPOBEPUTH CIPABEAIUBOCTD 3aKOHOB AJIEKTPUYECKOTO TOKA
JUTSI TIOCJIEIOBATEIIbHOTO COETMHEHHUS TPOBOAHUKOB.

OO0opynoBaHme: UCTOYHHUK TOKA, 1BA MPOBOJIOYHBIX PE3UCTOPA, aMIIEPMETP, BOJILTMETP,
peocTar, K04, COeIMHUTENIbHbIE IPOBOJIA.

Kparkue Teopernueckue cBeeHHUs.

[Ipu nocnenoBaTeNbHOM COEIMHEHUU MPOBOJAHUKOB CHJIa TOKa | BO Bcex IMPOBOAHMKAX
onunakosa |1 = Iz = |. I1o 3akony Oma, Hanpspkenust Ur u Uz Ha npoBogHukax paBHbl Ui=IRy,
U>=IR2. DxBUBaNIeHTHOE CONMPOTUBIIEHUE Ry paccuuThIBaeTCs 1o Gpopmyie:

R31<B = Rl + R2 + ...+ Rn.

DTOT pe3ynbTaT CHOpaBeAIuB Uil JIIOOOr0 4YHcia MOCIEA0BAaTEIbHO COEIMHEHHBIX
MIPOBOIHHUKOB.

Opno u3 HamboJee MPOCTHIX M YacTO BCTPEUAIOIIMXCS COCIWHEHUH MoTpeduTeneii —
nocieaoBarenbHoe. Pe3ynbraTel JaHHOW 1a00paTOpHON paboThl IMO3BOJISIIOT YOEIUThCS B

IPABUIILHOCTH 3aKOHOB ITOCIIE0OBATENBHOTO COETUHEHNUS IPOBOIHUKOB:
U, R
I =const, U=U;+U,, R=R{+R,, ==—
U, Ry
IopsiI0K BBLINOJHEHHSI PA0OTHI.
1. OnpenenuTs LeHy JAeIEHUs aMIIEPMETPA U BOJILTMETPA.
2. Cobparth JJIEKTPUUECKYIO TIEMb 110 cXeMe. I1ocie MpOoBEpKH NPenoaaBarelieM 3aMKHY Th

OCIb.

3. I3mMepuTh CHIly TOKa Ha PAa3HbIX yd4acTKax LIENH U CPAaBHUTH ITOJyYEHHBIE 3HAYCHUS:

4. 3mepuTh BOJILTMETPOM HampsKEHUE B 00ILEH [IENH U Ha OTJEJIbHBIX PE3UCTOpax:

5. Bbluncauth o0mee CONpOTUBICHHE YYacTKa W CONPOTUBIIEHUS OTAENbHBIX
PE3UCTOPOB:




6. BblUMCIUTH OTHOUIEHHE HANPSHDKEHUA HaA PpPE3UCTOpax U OTHOIICHUE HX

COIPOTUBIICHUN:
7. Pe3ynbTaThl N3MEPEHUN M BHIYMCIICHUH 3aMCaTh B TAOIUILY.
Cuna snextpuueckoro Toka | Hanpsixenne Ha pe3ucrope ConpoTusieHue pe3ucropa
B LIENIH U1 U Uosiy R1 Ro Ro6u

8. Choenate BLIBOJI.

KoHTpoJibHbIE BONIPOCHI.

1. OOBsICHUTH (PU3NUYECKHE OCHOBBI MPOBOAUMOCTH MeTauioB. ChopmylIupoBaTh, 4TO
TaKO€ AJIECKTPUUECKUN TOK, TPUBECTU €r0 XapaKTEPUCTHKHU.

2. PackphITh CyTh COMPOTUBIICHUS KaK IEKTPUUECKON XapaKTEePUCTUKH PE3UCTOPA.

3. 3anmcate (GopMyiTy 3aBHCHMOCTH JJIEKTPUYECKOTO COMPOTHBICHHUS OT MaTepuaa,
JUTMHBI U TIJIOIA M TOTIEPEYHOT0 CEUCHHS IIPOBOIHUKA.

4. Yto Takoe 3JIeKTpuYecKas 1eMb?

5. Urto Ha3pIBaeTCA IOCIEI0BATEILHLIM COEIMHEHHEM 3JIEMEHTOB?

6. ITpu momomtu 3akoHa OmMa BeiBeauTe GOpMyIly SKBUBAJICHTHOTO COMPOTUBICHUS MPU
MOCJIEIOBATEILHOM COCIMHEHHUH IPOBOIHUKOB.

Tema 5.1. 'eomerpuueckast onTuka

JlaGopatopHas pabora: V3MepeHue nokasarens MIpeaoMIICHUs CTEKIIA.

Henab: onpenenuTs nokasareb NPEIOMICHUS CTEKISTHHON IUIACTUHBI U 03HAKOMUTHCS C
OJITHUM U3 METOJIOB U3MEPEHUSI CKOPOCTH CBETA B BEIIECTBE.

OO0opynoBaHMe: UCTOUYHUK 3JIEKTPOIIUTAHNUS, JIaMIIa, KIIF0Y, SKPaH C ILEJIbI0, IpOo3payHast
IUTACTHHA CO CKOLLIEHHBIMU I'PAHSAMM, IUIACTUKOBOI KOBPHK IJIAHILIET, OyiaBKa.

Kparkune Teopernyeckne cBeeHHs.

B onrtuke nokasarens mpeaoMieHus (MM MOKa3aTelb MPEeIOMICHHS) ONITUYECKOM cpeibl
npeAcTaBiIsieT co0ol Oe3pa3MepHOE YUCIIO, KOTOPOE YKa3bIBA€T Ha CIIOCOOHOCTb JTOW Cpeabl
u3ru6atp cBer. IlokazaTenb NpeNOMIIEHUS OIpPEAENsieT, HACKOJIbKO WCKPUBISETCS WU
MpeoMIIIeTCSl MyTh CBETa MPHU BXOJE B MaTepuaj. DTO OMMCHIBAETCS 3aKOHOM IPETOMIICHUS
CHemna:

N1'sin 6 1= Nz'sin 0 2,
rae 6h m 62 - yrom majgeHus U yroj MHpPEIOMIIEHHUS, COOTBETCTBEHHO, Jy4a, MEpeceKarollero
TPaHULly pa3ziena MEXIy ABYMs CpelaMu ¢ MOKas3aTelsiMu HpesnomiieHus N1 U Nz. [Tokazarenu
IIPEJIOMJICHUST TaKXKE OIPEAEIAIOT KOJIMYECTBO CBETA, KOTOPOE OTPa)kKaeTcs NP JTOCTH)KEHUU
IpaHULbl pa3ziena, a TAaKKe KPUTUYECKUH Yroj Ui MOJHOIO BHYTPEHHEro OTpaXXeHHs, HX
WHTEHCUBHOCTH U yroua bprocrepa.

[Tokazarenp mpenomiieHUS MOXKHO paccMaTpuBaTh Kak Kod(G(UIMEHT, Ha KOTOPHIH
CKOPOCTh M JUIMHA BOJIHBI M3JIYyYE€HHS YMEHbBINAIOTCA IO OTHOLIEHHI0 K UX 3HAYEHUSIM B
BaKyyMe: CKOPOCTb CBETa B cpelie paBHa V = C / N, U aHAJIOTUYHO JUTMHA BOJHBI B 9TOH cpene
paBHa A = Ao/n, T7Ie Ao 3TO JJHMHA BOJHBI ATOrO CBETa B BaKyyMe. JTO O3HAYaeT, YTO BAKyyM
UMeeT MOoKa3aTellb NMpeoMIIeHNs, paBHbIN 1, U mpeanonaraet, 4ro yactora (f = v /1) BOJHBI He
3aBUCHT OT IOKa3aTessl IPEIOMIIEHUS.

[Tokazarenb HpeIoOMIIEHUS MOKET MEHSATHCS B 3aBUCUMOCTU OT JJIMHBI BOJHBL. JTO
IPUBOJIUT K TOMY, YTO O€Nbli CBET MpU MPEIOMIICHUH PACLICIUISIETCS Ha COCTABIISIONIUE [IBETA.
Ot0 HazbIBaeTcs qucnepcueil. ITot 3¢ ekt MoXKHO HabI01aTh B MPU3Max U pajayrax, a TaKkxke B
BUJE XpOMaTHyecko abeppanuu B JnH3ax. [ OONBIIMHCTBA MaTepUaoOB IOKa3aTeilb



MIPEJIOMJICHUST U3MEHSIETCSI C JIJTMHOM BOJHBI HAa HECKOJBKO IPOIIEHTOB MO BCEMY BUIUMOMY
cnektpy. Tem He MeHee, MMOKa3aTeNu MPEJIOMIICHHUS JJIsi MaTepUAIOB OOBIYHO COOOIIAIOTCS C
UCIIOJIb30BAaHUEM OJTHOTO 3HAYCHUS JJIs N, OOBIYHO U3MEPSIEMOT0 TIPH JTHHE BOTHBI 633 HM.
[opsiaok BbINOIHEHUS PA0OTHI.

1. ITonoxuTte HAa TUCT OyMaru C MOJJIOKEHHBIM TIOJ] HErO KapTOHOM TpaIelueBUIHYIO
IJJACTUHKY ¥ OOBEJIUTE €€ KOHTYPHI.

2. HakonuTe ¢ OTHOM CTOPOHBI CTEKJIa JBE OyIaBKH TakK, YTOOBI IpsiMasi, MPOXOIIIas
yepe3 HUX, He OblIa MepIeHANKYIISIPHA TPAHH TIACTUHKH.

3. Hakonure ¢ npyroi CTOpOHBI INIACTHHKH €1lle ABE OYyJIaBKHM TaK, YTOOBI, TJISAS BIOJb
HUX CKBO3b CTEKJIO, BHJICTh BCE OYJIaBKU PaCIOI0KEHHBIMH HA OJTHOM MPSMOIA.

4. CHUMHTE CTEKIIO U OyJTaBKH, OTMETHTE MECTa HAKOJIOB ToUkamu 1, 2, 3, 4 u mpoBeauTe
4yepe3 HUX JIMHUU JI0 TIEPECEUeHHs C TpaHUIlaMU CTeKJ1a (puc. ).

5.CoelMHUB TOYKHU 2 U 3, IOJy4UM HAlpaBIICHHUE JTy4a CBETA.
6.1IpoBeauTe yepe3 TOUKH 2 U 3 MEPIEHIUKYISIPHI K MPETOMIISIOIINM HOBEPXHOCTSIM.
7.I3MeppTe ¢ MOMOIIBIO TpaHCHOpTHUpa yroua maaeHus ol u yron npenomiieHust yl u

OIPEIEITUTE CUHYCHI U3MEPEHHBIX YIJIOB.
na

S1
8. Brruncanre nokasarenb MpeJoMIIeHUs N CTEKIIa, UCTIONB3Ys popMyny n = prowel

9. IloBTOpUTE M3MEpEHUS I yIIla TMaJE€HUs 02, 03, 04, 05 M yIiia MPETOMIICHUS Y2, V3, V4,
¥5-

10. Beruncnure nokasartesb IpeoMIICHHS CTeKa o Gopmyie N.

11. 3anummre pe3yapTaThl U3BMEPEHHUI U BHIYMUCICHHUM B TAONUILY.

12. Beluncnure cpeHee 3HaU€HUE MOKa3aTesl MPEJIOMIICHUSI CTEKIA.

No

o sin o sin n n
OIIBITA Y v -

1

O bWl

13. BeuuciuTe OTHOCUTENBHYIO MIOTPEITHOCTh H3MEPEHHS.

14. Beruucnure abCOMIOTHYIO MOTPEIIHOCTh U3MEPEHHUS.

15. 3anummTe 3HaYeHUE MMOKA3aTells IPEIOMIIEHUS C yYE€TOM MOIPEIIHOCTH:
N=Nep £4n




16. CnemaliTe BBIBOJI.

KoHnTposbHbIe BONpochI.

1. KakoB ¢u3uueckuii CMbICI MOKa3aTes IPEIOMICHUS ?

2. 3anumute GopMyy Ul pacdera moKa3aTels MPeIOMIICHUs?

3. Kakyro (pusnueckyro BeTMUMHY Ha3bIBAIOT a0COIIOTHBIM ITOKA3aTEeNIeM MPEIOMIICHHS?

4. Yem oTnMyaeTcs OTHOCUTEINIBbHBIN MMOKa3aTelNb NpeloMIIeHHs OT a0COIFOTHOTrO?

5. Tlouemy dopMyna mjig mokasareisi MPEJIOMIICHUS CIpaBeUIMBa MPU MAaJbIX YIiax
naacHusa?

6. Uto xapakTepu3yeT aOCOMIOTHBIN TTOKa3aTelb MPEIOMIICHUs?

7. 3adeM Juid IPOCBETJIEHUS ONTHUKM (TallEHUs OTPAKEHHOI'O Jiydya) Ha IOBEPXHOCTh
ONTUYECKOTO CTEKJIa HAHOCAT TOHKYIO IPO3PAYHYIO IUIEHKY C II0Ka3aTejeM IPeIOMIICHUS
0OJIBIIMM MM MEHBIIUM MOKa3aTells IPEeJOMIICHUS cTekIa?

8. Kakum nomkeH OBITH IOKa3aTeNb MPEIOMIICHHS CpeIbl, Ha TPaHHIE KOTOPOM
HAOII0/IaeTCs MOJTHOE OTPaKEHUE JIyda, UAYIIETO U3 MYCTOThI?

9. [Touemy, cuas y KocTpa Mbl BUIUM MPEAMETHI, PACIOIOKEHHBIE IO JPYTYI0 CTOPOHY
KOCTpa, KoJIeOmomumMucs?

Tema 6.2. duzuka aToMa U aTOMHOTO SApa:

JlabopaTopnasi padora: V3yueHune TPEeKOB 3apsKCHHBIX YacTHII IO poTorpadusim.

Heab: HayuuThCs aHATM3UPOBaTh (oTOrpadmu TPEKOB 3apsHKCHHBIX  YACTHIL,
¢dororpadupoBaHHbIX B KaMmepe BuiibcoHa, Mmy3bIpbKOBOM KamMepe U METOAOM (hOTOIMYJIbCUH,
MO3HAKOMHUTHCS C METOJIOM BBIYMCIICHHUS OTHOILIEHUS 3apsijia K Macce 4acTHUIlsl o ¢oTtorpaduu
ee Tpeka.

Oo6opynoBanme: Qororpaguu TPEeKOB 3apsDKEHHBIX YaCTHUI, MONTYYEHHBIX B KaMmepe
Bunbcona, my3slppbkoBOil Kkamepe M Ha (hoToamynbcuu; (otorpagus TPEKOB 3apsKEHHBIX
yacTUl] B Kamepe BuibcoHa, MOMENIEHHOM B MarHMTHOE IOJIe, JIMHEHKAa H3MEpHUTENIbHAs,
TPaHCIIOPTHUP, JIUCT KAJIbKH pazmMepoM 60 x 90mm.

KpaTkue Teopernueckue cBeeHHus.

1.Tpexku 3apsoKeHHBIX dYacThIl B Kamepe BuiibcoHa mpencTaBisiOT COOOM IEMOYKH
MHUKPOCKOITMYECKUX KameNIeK XUIAKOCTH (BOABI WM CHUPTA), 0Opa30BaBIIMECS BCIEIACTBUE
KOHJCHCALlUN MEPECHIIIEHHOIO Mapa 3TOM >KMIKOCTM Ha MOHAX, pPacCIOJOKEHHBIX BJOJb
TPACKTOPUH 3apsSHKEHHOM 4YacTHUILbl, B Iy3BIPbKOBOM KaMepe — LENOYKHM MHKPOCKOINNYECKUX
NYy3bIPbKOB Tapa MeperpeTol >KUAKOCTH, OO0pa3oBaBILIMXCS Ha HOHAX; B (POTOAIMYNbCUU —
LEMOYKH 3€peH METaUIMYecKoro cepedpa, oOpa30oBaBIIMXCS HAa HMOHAX. TpPEKHU IMOKa3bIBAIOT
TPACKTOPHIO ABUKEHUS 3apSKEHHBIX YaCTHII.

2. JlnuHa Tpeka 3aBUCUT OT HAyaJbHOM SHEPTUU 3apsSHKEHHOM YacTHUIIBl U TUJIOTHOCTHU
OKPY’KaIOIIeH Cpenbl: OHA TeM OOJbIle, YeM OOJbIe SHEPTrHsl YacTHIBI M YeM MEHBIIe
IJIOTHOCTb CPEJIbI.

3. TommuHa Tpeka 3aBUCHT OT 3apsAa M CKOPOCTH YaCTHUIIBI: OHa TeM OOJIblle, YeMm
OoJtblIIe 3apsi YaCTUIBI U YEM MEHBIIIE €€ CKOPOCTb.

4. Tlpu NBUWKEHUU 3apsHKEHHOM YacTHIbl B MAarHUTHOM IIOJIE TPEK €€ MOJydaeTcs
WCKPUBJICHHBIM. Pagnyc KpUBU3HBI 3aBUCUT OT MAaccChl, 3aps]iad, CKOPOCTH YaCTHIBI U MOJYJIA
MHAYKIIMY MarHUTHOTO TOJISi: OH TeM Oouiblile, 4eM OoJbllie Macca U CKOPOCTh YAaCTUIBI U YeM
MEHBIIIE €€ 3apsii U MOJLyJIb MHAYKIIMY MarHUTHOTO TOJIS.



5. Ilo w3MeHEHHUIO paanyca KpPUBU3HBI TPCKAa MOXHO OIPCACINTL HAIIPABJICHUC
ABVIKCHUSA YaCTHULbI U U3SMCHCHUC €€ CKOPOCTU: B HAYAJIC ABMIKCHUA CKOPOCTDH 0oJbIIIe TaM, Iac

OoJbllIe paguyc KpUBU3HBI TPEKA.
IHopsinok BbIMOTHEHNS PadOTHI.

1. [Ipoananuzupyiite nepByto Gortorpaduio, Ha KOTOPOH N300PaKEHBI TPEKU 0-4aCTHI B

KaMepe BunscoHa u oTBeThTE Ha BOIIPOCHI:

1) B kakoM HarpaBJIeHUU ABUTAIUCH O.-HACTUILIbI?

2) [loueMy nMHA TPEKOB O.-4aCTUILL IPUMEPHO OJMHAKOBA?

3) [Touemy TonMHA TPEKOB (-YACTHI] K KOHILY poOera HEMHOTO YBEJTUYUBAETCS?

4) IToueMy HEKOTOpPBIE 0-YACTHUIIBI OCTABIISAIOT TPEKU TOJIBKO B KOHIIE CBOEro nmpodera?

2. IIpoananu3upyiite BTOpyI0 (poTorpaduto, Ha KOTOpOil H300pakeHbl TPEKH (-4acTHUI] B

KaMepe BI/IHBCOHa, MOMEIIIEHHOM B MAarHUTHOE MOJIe M OTBETHTE Ha BOIIPOCHKI:

1) B kakyro cTOpoHy JBUTANach o - YacTuua’?
2) IloueMy TpekH o -4aCTHIL] UCKPUBJIEHBI?
3) Kak Obu1 HanpaBiieH BEKTOP MarHUTHOW MHIYKIHH?



4) [loueMy M3MEHSIOTCA PaJWyC KPUBU3HBI M TONIIMHA TPEKOB a-4acTUIl K KOHILY HMX

npobera?
3. Ilpoananusupyiite TpeThio (GoTorpaduio, Ha KOTOPOH M300paKeH TPEK JICKTPOHA B

JKUJKOBOJOPOAHON ITy3BIPBKOBOM KaMepe, IIOMEIICHHOW B MAarHUTHOE IIOJIE M OTBEThTE HA

BOIIPOCBI:

1) IToueMy Tpek 371€KTpoHA UMEET POopMy crupau?

2) B xaxoMm HarpaBJIeHUH JBUTAJICS 3JIEKTPOH?

3) Kak Obu1 HampaBsieH BEKTOP MAarHUTHOW WHIYKITUN?

4. Tlpoananuzupyiite 4yeTBepTyto (oTtorpaduio, Ha KOTOpPOH H300pakeHbl TPEKH SAep

aTOMOB MarHus, KajJblius 1 XKEJIC3a B (1)0T03MYJ'II>CI/II/I M OTBCTHTC HA BOIIPOCHKHI:

1) [loueMy Tpeku siiep aTOMOB UMEIOT Pa3HYIO TOJIIUHY?
2) Kakoii Tpek npuHaUIeKUT SJIpy aTOMa MarHus, Kajablus U jkese3a?
3) Kaxkoit BbIBOA MOXHO cenaTh W3 CPaBHEHUS TOJIIWHBI TPEKOB SI€p aTOMOB

Ppa3InYHbIX 3JIEMEHTOB?
4) YeMm oTIn4aIOTCH TPCKH 4aCTUll, MOJTYUCHHBIC B (I)OTOE)MyJ'H:CI/II/I, OT TPCKOB 4YaCTHIl B

KaMmepe BunbcoHa 1 my3bIpbKOBOM KaMepe?



5. Paccmotpute doTtorpaduio TpeKoB 3apsDKEHHBIX YAacTHI, IBUTABLUIMXCS B MarHUTHOM
nosie. Haiinure Ha oTorpaduu 1Ba HanboIee TOICTHIX UCKPUBICHHBIX TPEKa.

Co. ] . 4 L4 : e

e -

Tpexu 3apsadwceHnbix yacmuy
6 Kamepe Bunbcona nomewenHou 6 MazHumHoe noie

Ha 3apsxeHHyr0 yacTuIly, ABMKYILYIOCS B MArHUTHOM TI0JIe, AecTBYyeT cuia JlopeHna,
BEKTOp KOTOPOW MEpPHEHIUKYISIPEH BEKTOPY CKOPOCTHM YaCcTHUIbl. OJTa CHJIA SIBIISIETCS
LEHTPOCTPEMHUTEIbHOM critoi: Fr7 = F,

Fp = quB, Fu=ma,a=%2

1) yacTubl ABUTAIOTCA B MAarHUTHOM ToJie ¢ MHAyKIHMer 2,27Ti, UMEIOT OJAMHAKOBBHIE
MOJIYJIM Ha4aJIbHBIX CKOPOCTEH,

2) neBbIi TPEK MPUHAMIICKUT APy aTOMa BOJIOPOAA, IPaBblii — HEU3BECTHON YaCTUIIE,

3) yuTHTe, 4YTO OTHOIICHUE 3apsia aToMa BOJAOpo/ia K ero macce —9,6x 10"K/kr.

4) OcTopOXKHO MepeHecuTe 00a TpeKka Ha KallbKy U H3MEPHTE PAInyChl X KPUBU3HBI.

5) Ompenenute LEHTPHl KPUBHU3HBI TPEKOB, AJISI ATOTO B CPEOHUX YYacTKaxX TPEKOB
MPOBEAUTE MO JBE XOPAbl MU B CEpEeIWHE K HHUM BOCCTAHOBHUTE MEPIEHAUKYJSAPBL. TOYKH
MepeCceUeHHs NEPIICHANKYISIPOB U OYIYT LIEHTPAMU KPUBU3HBI TPEKOB.

6) UM3mepbTe pandychl KPUBH3HBI C TIOMOIIBIO WU3MEPUTEIHHON JIMHEWKH, YUHUTHIBas
MacmTad CHUMKA.

7) BeiBenute pacueTHyro ¢GopMyiTy JUIsl ONPENCICHHS OTHOIIEHHUsS 3apsaa K Macce
HEU3BECTHOM YaCTHIIHI.

8) Cnenaiite BBIBO/I.

KoHTposbHbIE BONIPOCHI.

1. CxopocTh o-4acTullbl B cpefie B 15 pa3 MmeHble cKopocTH P-yactuibl. [logemy [-
yacTulla ciiabee OTKJIOHSICTCS MAarHUTHBIM TTOJIeM?

2. Bombapaupys 60op °Bi1 GBICTPHIME ABHKYIIMMICS TIPOTOHAMH, TIONYYalOT B KAMEPE
BuiibcoHa Tpu moYTH OJJMHAKOBBIX CJI€/Ia YaCTHIl, HAIIpaBJICHHBIC B pa3Hble CTOPOHBI. Kakue 310
YJaCTHUIIEI?

3. OT 4ero 3aBUCUT paauyCc KPUBHU3HBI TPEKa IMPH JBIKCHUHM YAaCTUIIBI B MAarHUTHOM
rojue?



4. I'ne Oyner Oomblle JUIMHA TpeKa 0-4aCTHULbI y MOBEPXHOCTH 3€MJIM WJIM B BEPXHHUX
ciosix arMocgepsi?

5. HamummTe saepHYIO peakiMio, TPOMCXOASILYI0 Hpu Oombapaupoke 2’Aliz a-
YaCTUIIAMU U COIPOBOKIAOLTYIOCS BRIOMBAaHHEM IPOTOHA.

6. MI3MeHuTCs 1M Macca 4acTULbl, €€ MOPSIAKOBBIA HOMEp IPU UCITYCKaHUU Y-KBaHTa?

7. IloyeMy JUIMHA ¥ TOJIIMHA TPEKOB 00Pa30BABIINXCS YACTHL] HEOJUHAKOBBI?

8. B Hactosmiee BpeMs MOXHO OCYLIECTBUTh MEUTy aJIXMMHUKOB CPEIHEBEKOBbS
HOJYYUTh U3 PTYTH 30710T0. Kakum 00pa3oM 3T0 MOXKHO cenaTh?

Kpurepun oneHku j1a60paTopHbIX pador:

Texkymuii KOHTpOJIb MPENCTABISAET COOOH PEryIsipHO OCYILECTBISAEMYIO IPOBEPKY
ycBOEHHsI ydeOHOro wmarepuaia. JlaHHas OLlEHKa IO3BOJSIET HAa OCHOBE IOCTOSHHOTO U
HENpEepbIBHOIO HAOMIOIEHUsI 3a KAayeCTBOM YCBOEHHUS CTYJIEHTOM Y4eOHOro Mmarepuaja Ha
1abopaTopHbIX paboTax, CHCTEMAaTUYECKH BBISBIISATH U OLIEHUBAThH €r0 3HAHUS.

JlaGopaTtopHble pabOThl, KaK MpPaBUJIO, JODKHBI IPOBOAMTHCA B AaKTHUBHOM U
MHTEPAaKTUBHOM pexknMe. OneHka 3HaHMM, YMEHMH M HaBBIKOB OCYILECTBIISIETCS HAa BCEX
71a00paTOPHBIX 3aHATUSAX B COOTBETCTBUM C LEISAMHM M 33jadaMu 3aHATusA. KOHTpoiab Moxer
IPOBOJIUTHCSA B Hadalle, B X0JIe OTPaOOTKH OCHOBHOM YacTH U B 3aKIIFOYUTEIBHON 4acTH PabOThI
Ha JTarne e€ 3aluThl.

Texkymuil KOHTPOJIb 3HAHWM, YMEHUM U HABBIKOB OCYIIECTBIISIETCS IPENOAABATEIEM 110
ATHOANIBHOM 1IKajIe ¢ BBICTABICHUEM OLIEHKHU B )KypHaJle ydeTa 3aHATHH.

[lo pe3ynpraTaM BBIIOJHEHUS J1aDOPATOPHOW pabOThl «OTJIMYHO)» BBICTABISAETCS, €CIU
paboTa BBIIIOJHEHA IPABUIIBLHO U B ITOJHOM 00bEME, CTYJIEHT aKTUBHO pab0TaeT B TEUEHUE BCETO
3aHATHSI, JAaeT IIOJIHbIE OTBETHl Ha BOIPOCHI IPENOJaBaTelii B COOTBETCTBUU C IIJIAHOM
7a00paTOPHOIO 3aHATUSI M IOKa3bIBaeT MpPU 3TOM TIJIyOOKOE BIIaJEHHE COOTBETCTBYIOILEH
JUTEpATypOl MO paccMaTpUBAEMbIM BONPOCaM, CIIOCOOEH BhIPa3uTh COOCTBEHHOE OTHOIICHUE K
JaHHOW mpobiemMe, MpOSBISET YMEHHE CaMOCTOSTEIbHO U apryMEHTHUPOBAHO H3Jararb
MaTepHal, aHaJIn3UPOBaTh (PaKThl, 1eJI1aTh CAMOCTOSTEIbHbIE 000OIIEHHS U BBIBO/IBI.

[IpaBmiibHO oOmpenensieT Leab ONbITa U BBINOJHSIET pabOTy B MOJIHOM OOBEME C
cOOJIIOJIeHeM HEOOXOAMMOM TOCNe0BAaTEIbHOCTH TPOBEJCHHUSI OMNBITOB U H3MEPEHUil.
CaMoCTOATENPHO W pPALMOHAIBHO BBIOpal W MOJATOTOBWI JUIs ONbITa HEOOXOIUMOE
00OpyJI0BaHUE, BCE OMBITHI MPOBEN B YCIOBUAX M pEeKUMax, OOECIEUMBAIOIIUX IOTyYeHHE
pe3ylnbTaToB M BBIBOJOB C HauOoJblIed TOYHOCThIO. HaydHO rpamMoTHO, JIOTUYHO oOmMcal
HaOroeHuss U cOpMHUPOBAT BHIBOJBI M3 ONbITa. B mpeacraBieHHOM oT4eTe MPaBUIBHO U
AKKypaTHO BBINIOJHWJI BCE 3alUCH, TAOJMIIbI, PUCYHKH, YEpTEXH, rpa@UK{, BBIYUCICHUS U
caenan BbIBOAbI. IIpaBMJIBHO BBINOMHWI aHaIW3 norpemHocrel. [IposiBiser opraHu3anMoOHHO-
TPYAOBbIE yMeHUs (MOAEPKUBAET YUCTOTY pabodyero Mecta W MOPSAJOK Ha CTOJIE, SKOHOMHO
UCTOJIb3YeT PacXO/AHbIe MaTepuabl). DKCIIEPUMEHT OCYLIECTBISET M0 IUIaHy C YY€TOM TEXHUKU
0€30MacHOCTH M MPAaBIII pabOTHI C MaTepruajiaMu U 000PyIOBAHUEM.

ITo pe3ynbTaTaM BBINOJHEHUS J1aOOPaTOPHOW PabOThI «XOPOLIO» BBICTABISAETCS, €CIU
paboTa BBINOJHEHA MPAaBWJIBHO U B TOJHOM OObEME, CTYACHT aKTUBHO pabOTaeT B TEUEHHE
3aHATHSI, JAeT TPAKTUYECKH IIOJHBIE OTBETHl HA BOIPOCHl IPENOJABATENA, H3JI0KEHUE
MaTepuaia JOrH4eckoe, 000CHOBaHHOE (haKTaMU, OCBELICHHE BOIPOCOB 3aBEPIICHO BHIBOJIAMU,
CTYAEHT OOHApYKWJI YMEHHE aHAIN3UPOBATh (DAKTHI, a TAK)KE BBIMOIHATH yueOHble 3ananus. Ho
B OTBeTax [IOMYIIEHbl HETOYHOCTH, HEKOTOphle HE3HAUUTENbHbIE OIIMOKH, HUMEIOTCS
HOTPEIIHOCTH 0(pOpMIIeHUST PAOOTHI.

[lo pe3ynpraTaM BBINIOJHEHUS JIAOOpaTOPHOW pabOThl  «yAOBJIETBOPUTEIbHO»
BBICTABJIIETCS B TOM Cllydae, Korja padoTa BBIMOJHEHA C HE3HAYUTEIbHBIMU HETOYHOCTSIMH,
MPAKTUYECKH B MOJIHOM 00BbEME, CTYACHT B LIEJIOM OBJaJie] COJIepKaHueM BOIIPOCOB IO JAHHOMN
TeMe, OOHapy>KMBaeT 3HAaHUE JIEKIMOHHOTO MaTepuana M y4eOHOH JuTeparyphl, HbITAaeTCs



aHATM3UPOBATh (PAKTHI, JIENaTh BHIBOJALI M pemiaTh 3amadd. [Ipu 5ToM Ha 3aHITHH BEAeT ceOs
MIACCHBHO, OTBEYAET TOJBHKO 1O BBI30OBY IPEIOaBaTEllsl, JacT HEMOJIHBIE OTBETHI HA BOIPOCHI,
JIOITyCKaeT OMIMOKY NPH 3aIIuTe 1ab0paTOpHON pabOTHI.

[Io pe3ynpraTaM BBINOJHEHUS J1A0OPATOPHOW pabOTHl «HEYIOBJIETBOPHUTEIbHOY
BBICTABJIIETCS. B Ciy4ae, KOTJa CTYACHT OOHApYKWJI HECOCTOSTEIHHOCTh OCBETHTH BOIPOC O
X0Ji¢ paboThl, JIMOO BOIPOC PACKPHIT HEMPABHIBHO, OECCUCTEMHO, ¢ TPYOBIMH OIMIMOKAMH, MPU
3TOM OTCYTCTBYIOT IIOHUMaHUE OCHOBHOM CYTH BOIIPOCA, BBIBOJBI, 00OOIICHHS.

2.3. KommiekT 3aaHuii I TEKYHIero KOHTPoJisi B GopMe KOHTPOJIbHBIX padoT

Tema 2.2 Hauasna TepMOANHAMUKH.
Konmponwvnasa paboma

1. Kakoii o6beM 3aiiMeT BOJOPO, COACPIKALINIA TaKOE K€ KOJMYECTBO BEIECTBA, KaKOe
COJICPXKUTCS B a30T€ 00beMOM 2 M3? Kakoii 06beM 3aiimer KHUCJIOPO/I, COAEPKAIIUN TaKOe K€
KosindyecTBo BeulectBa? TemnepaTypa 1 AaBiIeHHUE I'a30B OJJUHAKOBBIE.

2. B onuHakoBbIX OayjloHaxX MpU OJMHAKOBOHM TeMmepaType HaxozsaTcsa Bopopoa (Hz) u
metan (CH4). Maccel ra3zoB onuHakoBbl. Kakoif U3 ra3oB mpou3BOAUT Oojblliee JaBIEHUE Ha
CTEHKH 0aJUIOHA U BO CKOJIBKO pa3?

3. IIpu cxatuu ra3a ero 00beM YMEHBIIWICS ¢ 8 110 5 JI, a TaBIeHUE MOBBICHIOCH Ha 60
klla. Haiitu nmepBoHayanbHOE JaBIICHUE.

4. Kakoit o0beM 3aiimeT ra3 npu temneparype 67 °C, ecnu nipu temneparype 17 °C ero
00beM ObUI IATH JIUTPOB?

5. Kakoe KonmMuyecTBO TEIUIOTHI HEOOXOAUMO A HarpeBaHus 1,5 kr mpaa or
temneparypbl -20°C 1o TeMmmepaTypsl IUIaBJICHHMsI M IPEBpPAIIEHUs €ro B BoAy? VYienbHas
TerioeMKocTh Jibaa 2100 Jx/ xr-°C, yaenbHas TEaoTa IUIaBIeHus JIba 3,4-10° JTx/xr.

6. Hackonmpko m3MeHsieTCcs BHYTPEHHSS dHEeprus renus maccord 230 T npu yBeTUYEHUH
Temneparypsl Ha 27°C?

7. B xanopumertp ¢ temnoemkoctbio 63 JIx/K Obuto Hamuto 250 r macna npu 12 °C.
[Tocne omyckanust B Macio menHoro Tena maccoil 500 r nmpu 100 °C ycranoBuiach oOruias
temneparypa 33 °C. KakoBa, 110 JaHHBIM OIBITA, yJ€bHAs TEIJIOEMKOCTh Maciia?

8. Kakyro cpesH0r0 MOIIHOCTh Pa3BUBAET JBUraTeIb MOTOLUKIIA, €CIIH IPU
ckopocTH aBuxkeHus 108 km/u pacxon Oensuna cocrasiser 3,2 1 Ha 100 km mytH, a KIT/{
nsurarens 25%?

Tema 3.5 DuleKTpoMarauTHoe 1oJie
Konmponvnas paboma

1. /IBa ToueuHbIX anneKkTpuueckux 3apsaa Q1=2uKn u Q2=-1nKn HaxonaTcs B BO3AyXe Ha
paccrostaun d=12 cm apyr ot apyra. Onpenenuth HanpspkEHHOCTH E M moTeHmman ¢ mods,
CO3/1aBa€MOr0 3TUMH 3apsaJaMH B Touke A, ynanéHHoi ot 3apsaa Qi Ha paccrosHue =10 cMm u
ot 3apsaa Q2 Ha =7 cMm.

2. JlBa mrapuka, pacmojOKEHHbIe Ha paccrossHuH 10 cM JApyr OT Ipyra, UMEIOT
OJMHAKOBBIE OTpHUIIATENbHBIE 3apsAabl U B3auMoAecTBYIOT ¢ cwiond 0,23 MH. Haittu uymcno
M30BITOYHBIX JEKTPOHOB Ha KaXKIOM IIApUKE.

3. HaiitTh HanpsyKeHHOCTh TOJNS  3apsDKEHHOM OECKOHEYHOH  IUIaCTUHBI, €Cld
TIOBEpPXHOCTHAS IIOTHOCTh 3aps/ia Ha Hell paBHa 354 HKi/m?

4. DJ1C snementa 1,5B, a ero BHyTpeHHee compotuBieHue 0,5 Om. ComnpoTuBieHue
BHEIIHEH 1enu takxke paBHo 0,5 OM. KakoBa cuiia Toka B enu?



5. MarHuTHbII TOTOK BHYTPH KOHTYpa, IJIOMIAL MOMEPEUYHOr0 CEUeHUs KoToporo 60
cM?, pasen 0,3 MB6. Haiftu uHAYKIHMIO MONS BHYTpH KOHTYpa. Ilone cuMTaTh OJHOPOIHBIM M
NEPIEHIUKYIIPHBIM IIOCKOCTH MPOBOIHUKA.

6. Kakas cuna neficTByeT Ha IpOTOH, IBMKYIIUICS cO CKOpocThio 10 MM/c B MarHUTHOM
nosie uaaykuuei 0,2 Tin nepneHAUKyYISpPHO JIMHUAM UHIYKIUH?

7. Kakas DOJIC camMoMHAyKIMH BO30YXKITaeTcsi B OOMOTKE dJIEKTPOMAarHuTa
MHIYKTUBHOCTHIO 0,4]'H Mpu paBHOMEPHOM M3MEHEHHMH CUJIbI TOKa B HeWl Ha SA 3a 0,02¢?

Tema 4.2 DjIeKTPOMAarHUTHbIE K0JI€OAHUS H BOJIHBI.
Konumponvuaa paboma

1. Touka coBepmiaer rapMoHWYeCKHe KojeOaHus ¢ vactorod v=10 I'm. B mowmeHT,
OPUHATHIA 32 HayalbHBIMA, TOYKA HMMeEJa MAaKCHUMAallbHOE CMEHICHHE Xwaxe=1 MM. Hamwmcatp
ypaBHEHHUE KOJIeOaHUI TOUKH.

2. Ha kakoe paccTosiHue HaJ0 OTBECTH OT IMOJIOKEHHUS paBHOBecHs Trpy3 maccor 640 r,
3aKpeIUICHHBId Ha MpyKuHE jKecTkocThio 0,4 kH/M, 4ToOBI OH TPOXOIWI TOJIOKECHUE
paBHOBECHS CO CKOpOocThio 1 m/c?

3. B xonebarebHOM KOHTYPE UHIYKTHBHOCTb karymkupasHa0,2'n, a ammauTtyna
koneOanuit cuiael Toka 40 MA. Haiith 3HEprur0 AJIEKTPUYECKOro TOJs KOHJIEHcAaTopa |
MarHUTHOTO MOJIS KaTyIIKd B TOT MOMEHT, KOTJJa MTHOBEHHOE 3HAau€HHE CUJIbI TOKa B 2 pasa
MEHBIIIE aMIUTUTYAHOTO 3HAYCHHUSI.

4. KoneOaTenbHbIil KOHTYpP COCTOMUT M3 KOHJEHCATopa €MKOCThi0 1 MKD U KaTyIIKu
WHAYKTUBHOCTBIO 4 ['H. AMIIMTyAa KoneOanuit 3apsana Ha konaencatope 100 mxKn. Hanucarpb
ypasaenus g = q(t), 1 = i(t), u = u(t). Haiiti ammmutyny KojieOaHHid CHIIBI TOKA U HAITPSKCHUSL.

5. CkopocTh pacnpoCTpaHCHHUs 3ByKa B cTainu paBHa 5 km/c. KakoBa qnHA 3BYKOBOM
BOJIHBI, KOTOpasi paclpoCTpaHsIeTCs B CTaJIM, €CIIM YacToTa KosiebaHuil paBHa 4kl '1?

6. /IluHaMUK TOAKIIOUEH K BBIXOAY 3BYKOBOTO TE€HEpaTOpa IIEKTPHUYECKUX KOJeOaHHIA.
Yacrora konebanuii 165 I'n. Omnpenenute AJMHY 3BYKOBOHM BOJIHBI, 3Has, 4YTO CKOPOCTh
3BYKOBOM BOJIHBI B Bo3ayxe 330 m/c.

Tema 5.2 BoiHoBasi onTuka.

Konmponwvnaa paboma

1. [lon kakuM yrJIOM JOJDKEH MajaTh JIyd CBETA Ha IJIOCKOE 3€pKajio, YTOOBI YTroJl MEXay
OTPa)KEHHBIM M MAIAI0LIUM JydaMu ObUT paBeH 65°7

2. Ha xaxol yroa OTKJIOHHMTCS JIyd CBETa OT ME€PBOHAYAIBHOTO HAIIPABICHMS, yNaB MO/
yriaoM 45° Ha OBEPXHOCTD CTEKJIA? HAa IOBEPXHOCTh anmMasa?

3. KakoBbI pagnychl KpUBU3HBI TOBEPXHOCTEH BBIMTYKIIO-BOTHYTOM coOuparomeil TMH3bI ¢
ONTHUYECKOM CHJION 5 ITP., €CIU OJIMH U3 HUX OOJIbIe APyroro B 2 pasza?

4. Ha nudpakilOHHYIO peUIeTKy B HaIlpaBJICHUHM HOPMalIHM K €€ MOBEPXHOCTH MaJaeT
MoHOXpoMaTuyeckuii cBeT. Ilepuon pemérku d=2 mxm. Kakoro HamOONbIIEro MOpsIKa
TUGPaKIMOHHBI MakCUMyM JaéT 3Ta peméTka B ciydae kpacHoro csera (A=0,7 MkMm) u B
ciyuae puoneroBoro (A2=0,41 Mxm)?

5. udpakumnonnas pemerka cogepxut 150 mrpuxo Ha 1 mM. HaiiTu 1iMHY BOJIHBI
MOHOXPOMAaTHYECKOI0 CBETA, MAJAIOIIEr0 HAa PEUIETKY, €CIM Yrojl MEXAy JIBYMs CIEKTpaMu
IIEPBOIO MOPsAKA PaBEH 7°.

6. B ycranoBke /g HabmoaeHus kosel HproToHa UCTIOIb3yeTCsl MII0OCKOBBITYKIIast TMH3a
¢ paguycoM KpuBH3HBI 8,6 M. [Ipy ocBelIeHNN YCTAaHOBKM MOHOXPOMAaTHYECKUM CBETOM,



MaJal0IIUM HOPMAJIbHO Ha IJIOCKYIO MIOBEPXHOCTH JIMH3bI, PAaJNYyC YETBEPTOr0 TEMHOTO KOJIbIla
ObL1 paBeH 4,5 MMm. OnipeIeuTh JUIMHY BOJHBI CBETA, €CITU HAOIIOIEHUE BEJIOCh B OTPAKEHHOM
CBETE.

Tema 6.1 KBanToBasi onTuka.
Konmponvnan paboma

1. Ilpu oOnydeHnH MapoB PTYTH SJICKTPOHAMHU SHEPTUS aTOMA PTYTH YBEIMYMBACTCS HA
4,9 >B. KakoBa nnuHa BOJIHBI M3JIY4E€HHS, KOTOPOE UCITYCKAIOT aTOMbI PTYTH MPU MEPEXO/e B
HEBO30Y>KICHHOE COCTOSIHUE?

2. B Bumumoii vactu cnektpa CoNHIIA 4YeThIpe JWHHUH MOTJOMEHUS BOJOPOJA.
HawnGoupimas 1iuHa BOJIHBI B CIIEKTPE MOTJIONICHHS Oblta 656 HM. HaliT TMHBI BOJTH B CIIEKTpE
MOTJIOUICHHS], COOTBETCTBYIOIINE OCTATBLHBIM JTMHUSIM.

3. [Ipu kakoil MUHUMATIBLHOW SHEPTHH KBAHTOB Mpon30iiaeT GoTordhPexT Ha TTHKOBOH
1acTuHe?

4. JInuanoBOHOBAs (KpacHas) rpanuna Gotorddexra ans meau 282 um. Haiitu pabdoty
BBIXO0/Ia JIEKTPOHOB U3 Menu (B 3B).

Kpurtepnu oneHnBaHus NUCbMEHHBIX KOHTPOJILHBIX PadoT

Onenka "5" craBuTCS, €CIIN YUCHHK:

1. Bemmostam paboty 6e3 ommOoK U HE0UYETOB;

2. Jlomyctun He 6osiee 0JJHOTO HEJI0YETa.

3. B pabotax ¢ n30bITOUHOMN IUIOTHOCTHIO 3a/laHUM JIOMYyCKAaeTCsl BEICTABICHUE OTMETKH «5» B
COOTBETCTBHUH C 3apaHee OrOBOPEHHBIM HOPMATHBOM.

Ouenka "4" craBUTCS, €CJIM YUCHHK:

1. Beinosinua paboTy MOJHOCTHIO, HO JONYCTUI B HEM He OoJiee 0AHON HErpyOol OLIMOKHU U
OJIHOTO HejloueTa WK He 0oJiee IBYX HEJJOUETOB.

2. B paborax ¢ n30BITOYHON TUIOTHOCTBIO 33JaHHI JIOMTYCKAETCS BBICTABICHUE OTMETKH «4» B
COOTBETCTBUU C 3apaHee OrOBOPEHHBIM HOPMATHBOM.

Onenka "3" craBUTCS, €CIIU YUCHHK:

1. IIpaBUJIbHO BBINOJIHUII HE MEHEE MOJIOBUHBI paOOTHI MU TOMYCTHI:

He Oosiee IBYX IpyObIX OIMOOK; WM He OoJiee 0HOM rpyOoi U 0JIHOM HerpyOoil omnOKu U
OJITHOTO HeJoueTa; WIM He Oosiee JBYX-TpeX HEerpyobIX OLIMOOK; (OpMYJbl MpHU HAIUYUU
NPaBWIHHOTO OTBETA WJIM OJHOW HErpy0oil OMMOKHM M TpeX HEIOYETOB; WM TPU OTCYTCTBUHU
OLIMOOK, HO NMPH HATUYUH YEThIpEX-TISATH

2. B paborax ¢ n30BITOYHON TUIOTHOCTBIO 33JaHHI JIOMTYCKAETCS BBICTABIEHUE OTMETKH «3» B
COOTBETCTBUH C 3apaHee OrOBOPEHHBIM HOPMATHBOM.

Onenka "2" craBUTCS, €CIIN YUCHHK:

1. lomyctun ynciio ommOOK U HEJOYETOB MPEBOCXOIAIIEEe HOPMY, IIPU KOTOPOI MOXKET ObITH
BBICTABJICHA OTMETKA «3»;

2. IIpaBUIIbHO BBITIOJIHUI MEHEE YacTu paboThl, TOCTATOYHOM JIJIsl BHICTABICHHUS OTMETKH «3».

2.4. KoMnJIeKT 3a1aHMii 1JIs1 TEKYIEro KOHTPOJisi B oopMe TeCTUPOBAHMA

Tema 1.2 [Innamuxka.

Bonpocsl Tecra:

1. Kak 1 BO CKOJIBKO pa3 HY»KHO U3MEHHUTh PACCTOSTHUE MEXKY TEIaMU, YTOObI CHIIa
TATOTEHUS] yMEHbIIMIACH B 4 pa3a’?



A) YBenuuuTh B 2 paza

B) Ymenbmuts B 2 paza

C) VYBennuuts B 4 pasza

D) Ymenbmuts B 4 paza

2. ITo rpaduKy 3aBUCUMOCTH MOAYJISI CKOPOCTH TeJla OT BPEMEHH, MPEICTaBICHHOTO Ha
PHUCYHKE, OTIpEICNIUTE MyTh, MPOIIEHHBIN TEJIOM OT MOMEHTa BpEMEHH 4 C 10 MOMEHTa BpEMEHHU
6 c.
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3. Teno nBWXXETCS MPSAMOIMHEWHO U paBHOMEPHO. PaBHOIEHCTBYIOIIAs BCEX CHUII
MPUIIOKEHHBIX K TEIY. ..

A) ...He paBHa HYJIO, IOCTOSIHHA 10 MOJYJIIO U HAPABICHHUIO

B) ...He paBHa HYII0, TOCTOSIHHA 110 HAPABIEHUIO, HO HE IO MOJIYJIIO

C) ...paBHa HYIIO

D) ...paBHa HYJIO WK IOCTOSIHHA 110 MOAYJIIO ¥ HAIIPaBJICHUIO

4. YenoBek MOJTHUMAETCS TI0 ACKAIaTOPY METPo co ckopocThio 0,75 m/c, DckanaTop mnpu
ATOM JIBIXKETCSI BHU3 €O CKOpocThio 0,75 M/c. KakoBa ckopocTh maccakupa OTHOCUTEIIBHO
3emnu?

A) 0 wm/c

B) 0, 75 m/c

C) -0,75 m/c

D) 1,5 m/c

5. B xakoM 13 MPHUBEICHHBIX HIDKE CITydae pedb UAET O ABMKSHHUH Tell TI0 HHEPIHN?

A) OnyckaHue cToa0MKa pTyTH IPU BCTPSXUBAHUM MEIUIIMHCKOTO TEPMOMETpaA

B) [Tanenue s6510ka ¢ 1671001

C) JIBuxeHue cnyTHUKaA o opOuTe

D) BenocunenucT nogHuMaercsi B ropy

6. B xakux eMHUIIAX U3MEPSAIOT PabOTy CHIIBI TSKECTH B MeX1yHapOJHOU crcTeMe
eauHun’?

A) HeroTon

B) Ixxoynb

C) Barr

D) Kunorpamm

7. BeicoTa 3ByKa 3aBUCHT OT:

A) AMmuuty bl KonebaHuit

B) YacTtoTs! konebanumii



C) Cxopoctu 3ByKa
D) JlnuHbI BOJIHBI
8. Kaxkas u3 ¢popmyn 3anucana ¢ ommoKon?

A) T=27t\/z
g
B) T=2n/E
k

C) =
D) ==

9. JIBe oqrHAKOBBIC TIPYKUHBI )KECTKOCTHIO 250 H/M coeHmnmm mocie1oBaTeNbHO.
Uemy paBHA KECTKOCTb I1OJYYEHHOHN NPYKUHBI?

A) 100 H/™m

B) 125 H/™m

C) 250 H/m

D) 500 H/m

10. Kaxkoii citydaii He SIBJISIETCS IPUMEPOM PEAKTUBHOTO IBHUKEHUS

A) SIBneHue oTAauM OT BBICTpENa

B) JIBmxeHue karep ¢ BOAOMETHBIM JIBUTATEIEM

C) Cryck miioTa 1o pexe

D) B3psiB cHapsia

11. Ha pucynke npezacrasieH rpaduK 3aBUCUMOCTH ITyTH S BEJIOCHIICANCTA OT
BpeMeHH t. B kakoit MOMEHT BpeMEeHU BEJIIOCUIIEAUCT ABUTAJICS CO CKOPOCThIO 1 M/c?
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12. I'py3, no/iBEeIEHHBIN K JUIMHHON HEpacTsHKUMON HUTH, coBepiiaeT kojedbanus. Yro
MIPOU30MIET ¢ MAKCUMAIbHOM KUHETUYECKON YHEPTUEH €CIIH, IPU HEU3MEHHOM MAKCUMAaJIbHOM
yTJle OTKJIOHEHMS TPy3a, YMEHBIINUT JUINHY HUTH?

A) YBenuuuthes

B) YMeHbmmTHCS
C) He uzmeHuThCs



D) HeBo3MOXHO OIpeesnTh, Tak Kak B 3ajjaue He XBaTaeT JaHHbBIX

13. Manp4uK CTOJKHYJ CaHKU C BEpIIMHBI Topku. Cpasy mocie ToJYKa CaHKUM HUMENIU
ckopocth 1 m/c. Beicota ropku 4 M. Tpenue caHok o cHer mpeneOpexumo Mano. Kakosa
CKOPOCTb CAHOK Y TTOJIHOXKHUSI TOPKH?

A) 4,5 m/c

B) 4,5 xm/g

C)9m/c

D) 9 km/u

14. Po1bak nmpbIrHya ¢ Oepera B HEMOABHIKHYIO JEPEBAHHYIO JIOIKY Ha BOJE CO
ckopocThio 3 M/c. C KaKoi CKOPOCTBIO CTaHET JBUTATHCS PHIOAaK B JIOJKE IO BOJIE, €CJIM Macca
peibaka 80 kr, a macca nonku 40 xr?

A) 20 m/c

B) 6 m/c

C)4,5wm/c

D) 2 m/c

15. TlepBoe Teno ABMKETCS ¢ yckopeHueM 2,5M/c2, mop nerictBueM cuiibl 10 H, a BTOpoe
TeNo ¢ yckopenueM 2 m/c2, moj nericteueM cuiibl 9 H. Kakoe u3 ten tsoxenee?

A) IlepBoe

B) Bropoe

C) O6a Tena paBHBI IO Macce

D) Onpenenuts Henb3s, TaK KaK HEM3BECTHBI IIJIOTHOCTH TEI

16. Onpenenute 4YMCI0 MOJEKYH B 2 MOJIb KUCJIOPO/1a K YHCITY MOJIEKYJI, COAEPIKALINXCS
B 2 MOJIb BOJIOPO/IA.

Al

B) 2

C)8

D) 16

17. BpOyHOBCKO€E IBUKEHHE...

A) 6ecriopsiIOUHOE ABUKEHUE OTICTBHBIX aTOMOB

B) 6ecniopsinouHoe nBUKEHUE OTIEIIbHBIX MOJIEKYIT

C) Oecniopsi104HOE ABMXKEHHE MEJIKMX TBEP/AbIX YAaCTHIL B KHJIKOCTH

D) Bce Tpu npeapinynme oTBeTa

18. M306apHblii mpoliecc - 3TO MPOLECC MPHU MOCTOSIHHOM 3HAYEHHUH. ..

A) o6bema

B) naBnenus

C) TemnepaTypsl

19. Kak u3MeHUTCS CpeiHssl KWHETUYECKAsi SJHEPTUsl MOJIEKYJI UACAIBHOTO rasa Inpu
YBEJIMYEHUU TEMIEPATYpPHI B 2 pasza’?

A) yBenmuutesd B 2 pasa

B) He u3menuTcs

C) ymenbpmmTCH B 2 pasza

D) yBennunrcs B 4 pasa

20. Kakoe u3 ypaBHEHUH SBISAETCS YPABHEHUEM COCTOSIHUS UACAIBHOIO rasza?

A) A=P-AV

B)U = 22RT

2u



C) PV=%RT

D)Q=U+P-AV
21.CpaBaute Temnepatypy T1 B OTKpBITOM COCY/I€ HA BEPLIMHE TOPhI C TEMIIEPATypOn

KUIeHus T2 B maxre.

raza?

A)Ti=T>

B)Ti:>T;

C)Ti<T?

22. Yto0bl aBieHuE ra3a yBeIUYHIOCh B 4 pa3a, 00beM ra3a He0OX0AUMO. ..

A) yBenuuuTh B 2 paza

B) ymenbuuTs B 2 pasza

C) yBenuuuts B 4 pasa

D) ymensmuTh B 4 paza

23.I'a3 u3orepMudecku pacmupuics. Kak npu 3ToM M3MeHWJIach BHYTPEHHSAS 3HEPrus

A) AU=Q

B) AU=0

C) AU =Q

D) AU <Q

24. Yemy paBHO W3MEHEHHUE BHYTPEHHEW YHEPIUU Ia3a, €ClId €My NEepeJaHO KOJIMUYECTBO

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

A) 200 dx
B) 300 dx
C) 400 Ox
D) 500 Tx
E) 600 [T
25. TemoBast MamMHA 3a UK MOJdy4daeT oT HarpeBarens 120 JIk TemiaoThl B OTHAET

xonommibHUKY 60 J[>k. Hatimure KITJ] mamuHsb!.

A) 60 %
B) 50%
C) 40%
D) 30%
26. KIIJ] nBurarens aBromo6mis 25%. Ckonbko O€H3MHA cropeno Oecroie3Ho, eclu B

6ax 3ampasuiu 100 1?7

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

Karoun k Tecram:
N | 1| 2|34 |56 |78 1011|1213
O/lA|]C|C|A|A|B|B|D|B|C|B|B|C
Ne |14 115|116 |17 18 |19 (20 |21 |22 |23 |24 |25 |26
o|pB/bDjc|B|D|C|]C|C|B|E|A|B

©




Kpurepun oueHuBaHus:

O1eHKa «OTJIIMYHO» BBICTABISIETCSA CTYICHTY, €CIIM OH NMpaBHiIbHO oTBeTHN Ha 90-100%
OT OOIIETO YKCIia BOIIPOCOB TECTOBBIX 3aAaHui (21-26 mpaBUIBHBIX OTBETOB).

OneHka «XOpoII0» BBICTABISETCS CTYAEHTY, €CJIM OH IIPaBUIbHO OTBETMI Ha 70-89% o1
00111ero ynciaa BONpocoB TECTOBBIX 3a1anuid (18-20 npaBUIIbHBIX OTBETOB).

O1eHKa «y0BJIETBOPUTEIBHOY» BBHICTABIISECTCS CTYJCHTY, €CJIM OH MPAaBUIBHO OTBETHII HA
50-69% ot o01u1ero yucia BONpOcoB TecTOBBIX 3afanuii (13-17 mpaBUIBHBIX OTBETOB).

OneHka «HEyTOBIETBOPUTEIHHOY BBICTABIIACTCS CTYACHTY, €CJIM OH MPAaBUIBHO OTBETUI
MeHee yeM Ha 50% oT o0I1iero yucia BOnpocoB TECTOBBIX 3aanuii (MeHee 13 oTBETOB).

Tema 3.1 DiiekTpHYecKoOe NoJie
Bonpocsl Tecra:

1. Vkaxxute COOTBETCTBUE CTPEIIKAMHU:
Haspanuro ¢pu3ndeckoil BETUYUHBI COOTBETCTBYET YCIIOBHOE 0003HAUCHUE

A
1) Cuna Toka )d

b) |
2) Hampsixkenue

B)U
3) ConporusieHue MR

2. O6BeuTe HOMEP MPABUIBHOTO TPOIOKEHHUS TPEIOKEHHUS:
Cuia B3aMMOJICHCTBYSI IBYX HETIO/IBUIKHBIX JICKTPUUYCCKUX 3aPsI0B
1) npsiMO TIPOTIOPIIMOHATIEHA PACCTOSHUIO MEXKY HUMHU
2) 00paTHO MPOIOPIIMOHATBEHA PACCTOSHHIO MEKITY HUMH
3) mpsIMO MPOMOPIMOHANBHA KBAIPATy PACCTOSIHUSI MKy HUMH
4) 0OpaTHO NPOIMOPLUOHATBHA KBAIPATY PACCTOSIHUS MEKITY HUMH
3. O6BeuTe HOMEpP MPABHIBHOTO OTBETA:
Kakoe u3 siBIeHHI MOKHO Ha3BaTh 3JIEKTPHYECKUM TOKOM?
1) /IBikeHrne MOJIOTOYKA B DICKTPUYECKOM 3BOHKE IEpell yAapoM O 3BOHKOBYIO
qamry
2) [ToBopoT CTpenKu KoMIIaca Ha ceBep IPU OPUSHTUPOBAHUH HA MECTHOCTH
3) IMonét MoseKyIbl BOIOPOIA MY IBYMS 3apsHKEHHBIMH IaPUKaMH
4) Pa3psii MOJHUY BO BPEMs TPO3bI
4. O0BeMTE HOMEP MPABHIBLHOTO OTBETA:
Kycok npoBosnoku cnoxuinu BaBoe. E€ conpoTuienue
1) yMeHbIIUTCS BIBOE
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 A5 OTHO Lenu
8. 3anumute: Popmyna 3akoHa AMIiepa




9. O6BenTEe HOMED MPABHIBHOTO OTBETA:
OJ1C ncroyHrKa TOKa — 3TO
1) MOJy)b CTOPOHHEH CHIIBI, ACHCTBYIOIECH HA JIEKTPUYCCKUE 3aps/Ibl B UCTOUHHKE
TOKa
2) paboTa CTOPOHHEH CHIIBI, ICHCTBYIOIICH Ha AJIEKTPUYCCKUE 3apsiibl B UCTOUHHKE
TOKa
3) oTHOLIEHHE pPaOOTHI AIIEKTPOCTATUYECKON CHJBI K 3apsjay, [epeMeIiacMoMy
BHYTPHU UCTOYHHMKA TOKA
4) oTHOUIEHHE PA0OThI CTOPOHHEW CHJIBI K 3apsiiy, IepeMel[aeMoMy BHYTPH
MCTOYHUKA TOKA

10. O6BenuTe HOMEp MPABHIBLHOTO OTBETA:

Ha npoBojiHUK, PacIiONOKEHHBI B OJHOPOAHOM MarHUTHOM Imojie moj yriaoMm 300 k
HAIPAaBJICHUIO JINHUM MarHUTHOM MHIYKIMH, AercTByeT cuia F. Ecau yBenuuuTh 310T yroia B 3
pasa, TO Ha IPOBOJIHUK Oy/eT 1eHCTBOBATh CUJla, PaBHAs

1)0
2) 0.5F
3) 2F
4) 3F
11. OGBenuTe HOMEpPA BEIOPAHHBIX CXEM:
Br16epute cxeMbl 31EKTPUUYECKUX LIETIEN ¢ apaieIbHbIM COETUHEHUEM 3JIEMEHTOB

12. O6BemuTe HOMEp MPABHILHOTO OTBETA:

Kakumu HoOcUTENSIMH 3JIEKTPUUECKOTO 3apsiia CO3JaéTcsl TOK B IOJYNPOBOJHHKAX, HE
CoJIepXKaIIiX npuMecen?

1) TonbKO 3J7I€KTPOHAMHY;
2) ToabKO HOHAMU;
3) DieKkTpOHAMHU M HOHAMH;
4) DJIeKTpOHAMH U JbIPKaMU
13. O6BeauTe HOMEP MPABMWIIBHOTO OTBETA: TOK B METAJUIAX CO3/aETCs IBHKCHUEM
1) 351eKTPOHOB;
2) NOHOB;
3) aTomOB;
4) MONeKy
14. O6BenuTe HOMEp MPABUIBLHOIO OTBETa: MarHuTHast UHAYKLUS U3MepseTCs B
1) Bo;
2) T,
3) A;
4) T'H.

15. O6BeauTe HOMep npaBUIBLHOTO oTBeTa: [lpu cuse Toka B anexTpuyeckoit nenu 0,6 A
COMpPOTHUBIIEHUE JaMIbl paBHO 5 OM. MOIIHOCTb 3JE€KTPHUUECKOr0 TOKA, BBIIEISAIOLIErocs Ha
HUTH JIAMIIBI, PaBHA

1) 0,06 Bt



2) 1,8 Br
3) 3 Br
4) 15 Br
16. Haiitu suepruro konmaeHcaropa éMkocteio 800 MK®D, 3apsHKEHHOTO JI0 HANPSKCHUS
300 B. 3amumure oTBeT:
17. C xakoi#l cuyoit neicTByeT MarHuTHoe mnosie uHaykuued 10 mTn Ha mpoBOAHUK, B
KoTopoM cwia Toka S0A, ecnu aivHa akTUBHOM 4acTu mpoBoanuka 0,1 m? JIuHMM UHAYKIUU
MOJIS u TOK B3aHMMHO MepIEH UK YIISIPHBI. 3anuiunTe

OTBCT:

18. Haiitu cuny Toka B rienu ucrounnka ¢ 3/{C 12 B u BHyTpeHHUM CONpPOTUBICHUEM |
OM, K KOTOPOMY TMOJKIIOYEH peocTaT  compotuBienuemM 5  Om.  3anumure

OTBET:
Kiroun k Tectam:

No 1 2 3 4 5 6 7 8 9
O | 1-B:2-B:3T | 4 | 4] 3 g Ul 1=—_ | F=gIsi 4
AR 2 . _ 2 — _ o
5 5 — k Q1rZCI2 I R R T Sin
Ne 10 11 |12 | 13 14 15 16 17 18
0O 3 2,3 4 1 2 2 36 Ix 0,05H 2A

Kpurepuu onenuBanus:

O1eHKa «OTJIMYHO» BBICTABISIETCA CTYICHTY, €CIIM OH NpaBHibHO oTBeTHI Ha 90-100%
0T OOIIETro YKCIIa BOMPOCOB TECTOBBIX 3amanuii (16-18 mpaBMIIbHBIX OTBETOB).

Or1eHKa «XOPOII0Y» BBICTABISIETCS CTYACHTY, €CJIM OH TIpaBUJILHO OTBETHI Ha 70-89% oT
00I11ero Ynciia BOMPOCOB TeCTOBbIX 3afaHui (13-15 npaBUIIBHBIX OTBETOB).

O1eHKa «yA0BIETBOPUTEIBHOY BBICTABIISETCS CTYACHTY, €CIIU OH MPAaBUJIBHO OTBETHII Ha
50-69% ot o0mIero unciTa BOMPOCOB TECTOBBIX 3aaHui (9-12 mpaBHIBLHBIX OTBETOB).

OreHKa «HEYIOBIETBOPUTEIBHOY BBICTABISIETCS CTYNIEHTY, €CIIM OH MPAaBUIHHO OTBETHII
MeHee ueM Ha 50% oT o0111ero yncia BONpOCOB TECTOBBIX 3a7jaHuil (MeHee 9 OTBETOB).

Tema 5.1 I'eomeTpryeckasi ONTHKA.

Bonpocsl Tecra:

1. YrioMm najieHust Ha3pIBAIOT YIOJI MEXKAY. ..

A. oTpak€HHBIM JTy4OM U MaJAIOIIUM

b. oTpaxkaromieil MOBEpXHOCTHIO U MEPIEHIUKYIISIPOM

B. nepneHuKkynsapom U najgaroiym JIy4oM

I'. oTpaxaromiell MOBEPXHOCTHIO U MIPETOMIIEHHBIM JIy4OM

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. [IpeameT HaXOaUTCSA OT COOMparoIel JTMH3bI Ha PAacCTOSHUHU, 0OJbIeM (OKYCHOTO,
HO MEHBILIEM IBOMHOTO (pokycHoro. M3o0paskeHune mpeamera — ...

A. MHUMOE ¥ HaXOAUTCS MEXKTY JTMH30M U POKYCOM

b. neiicTBuTENTEHOE U HAXOAUTCS MEXKIY JIMH30M U POKYCOM

B. neiicTBuTENTEHOE U HAXOAUTCS MEXKITY POKYCOM H TBOMHBIM (hOKYCOM

I'. neficTBUTENIPHOE M HAXOIUTCS 33 IBOWHBIM (POKYCOM

4. AGCOIIOTHBIN TIOKA3aTelb MPEIOMIICHUS 000 CpeIb:
A)n<l
b)n=1
B)n>1
Nn=0

5. SIBneHWE MONHOrO BHYTPEHHETO OTPAaXXEHUS MOXKET HaOJI0NaThCs MPH IMEepexoje
CBETOBOIO Jyya:

A. Yepe3 rpanuily paszena J00bIX cpe.

b. 13 Boxbl B BO31yX;

B. U3 npo3payHoil cpeaibl B HENPO3PAYHYIO;

I'. I3 Bo3tyXxa B BOy uepe3 rpaHuIly pasjieia JIIoObIX Cpe/l.

6. Kakoe siBinenue otkpsil HetoToH
A. UnTepdepeHius
b. ucnepcus
B. qudpakmus
I'. Honspuzanus

7. Ha 6enom nucre 6ymMaru HanmucaHo KpacHbIM (JIOMacTepOM «yIOBIETBOPUTEIILHO» U
3eNIEHBIM (DJIOMACTEpPOM — «XOpoIIo». Yepe3 Kakoe CTEKIO HaJ0 CMOTPETh, UYTOOBI YBHJIETH
OLICHKY «YAOBJIETBOPUTEIHHON»?

A. Yepes KpacHOE CTEKIIO

b. Ilpu nmo6GoM cTekiie Haanuch OyJeT BUAHA YEPHBIM IIBETOM

B. Yepes nBa crekiia BMecTe

I'. YUepes 3eneHoe CTEKIIO

8. Kakoe puznueckoe sBiieHHnE OOBSICHIET PaadyKHYIO OKPACKy YEIlyH pbIObI?
A. ludpakuus cera

b. UnTepdepenius ceeta

B. qucniepcus ceera

I'. Ilonspuzanus ceera

9. OnTudeckast cuia TUH3BI paBHa 5 1nTp. KakoBo GpokycHOE pacCTOsIHUE JTHH3BI?
A S5cm

b.0.2 cm

B.20 cm

I''dcm



10. Korna npumepHO NOSIBUIIUCH TIEPBHIE OUKU?
A. Okomo 1387 .
b. Oxomno 1286 T.
B. Okomno 1754 r.
I'. Oxoino 1643 1.

11. ConHeuHblil cBeT MajaeT Ha JUCK, HAOMIOAATENb BUAMT 4YEPEJOBAHUE LBETHBIX
nojoc. Ha xkakom siBieHMM OCHOBaHO 00pa30BaHME IIBETHBIX I10J10C?

A. ludpakuus OTpakKeHHBIX JIy4ei cBeTa

b. IloryonieHue CBETOBBIX BOJIH ONPEAEICHHON JUIMHBI BOJIHBI

B. IIpssMonuHeNnHOE paclpOCTPaHEHHUE CBETA

I'. Jucniepcus ceera

12. BepHo yrBepxaeHue(-1):

Hucnepcueil cera 00bsicHsAeTCS HU3MUECKOE SIBICHUE:

A — (puoneToBBIH 1IBET MBUTLHOM MJICHKH, OCBELIaeMON OEITBIM CBETOM.

b — ¢uoneToBbIii 1IBET abaxkypa HaCTOIBHOM JTaMIIbl, CBETSIICHCS OEIbIM CBETOM.
1) Tonpko A

2) Tonbko b

3)uA,ub

4)uu A, uu b

13. JIyy, uayumi napajuieiabHO TJIAaBHOM ONTHUYECKON OCH JIMH3BI MOCIE IPEIOMIICHUS

A. unér yepes ABOMHOMN PoKyc

b. unér yepe3 oNTUYECKUN UEHTP JIUH3BI
B. nocne npenomiienust unét yepes hokyc
I'. HMKOr1a HE mpesToMIIseTCs

14. TIlpo3pauHoe Teno, OrpaHUYEHHOE JBYMS CQHEpPUYECKUMHU IOBEPXHOCTIMH,
Ha3bIBACTCS

A. 3epkanom

b. ceeToBOIOM

B. nun3on

I'. crexsstHHOM NTpU3MON

15.llpy momamaHWM COJIHEUHOTO CBETAa Ha Kalld JOXAS o0Opasyercs panmyra.
OOBbsicHsIETCS 3TO TEM, 4TO OeNbIii CBET COCTOUT U3 AJIEKTPOMArHUTHBIX BOJH C pa3HON JJIMHON
BOJIHBI, KOTOPBIE KaIUIIMU BOABI IIO-PA3HOMY. ..

A. mornomiaroTcs

b. npenomisrorcs

B. nonspusyrorcs

I'. orpaxarorcs



Kirouu k Tectam:
No 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15
O B b r B A b | T | b B b A 2 b B r

Kpurepun oueHuBaHus:

OneHka «OTJIIMYHOY» BBICTABIIAETCS CTYIEHTY, €CJIM OH IpaBuibHO oTBeTwI Ha 90-100%
OT 00IIeT0 YKcia BOIPOCOB TECTOBBIX 3aaHuii (14-15 mpaBUIIBHBIX OTBETOB).

OreHKa «XOPOIO0Y» BBICTABISETCS CTYACHTY, €CJIM OH MpaBUIbHO OTBeTHI Ha 70-89% oT
00111ero yncia BOMpOCOB TeCTOBBIX 3aanuid (10-13 nmpaBUIBHBIX OTBETOB).

O1LeHKa «yJI0BJICTBOPUTEIHEHO» BBICTABIISICTCS CTYACHTY, €CJIH OH IPABUIIBHO OTBETHII Ha
50-69% ot o01iero uncia BOMPOCOB TECTOBBIX 3aAaHui (7-9 MpaBUIIbHBIX OTBETOB).

OreHKa «HEYIOBJIETBOPUTEIBLHOY» BBICTABIIICTCS CTYACHTY, €CJIH OH HMPAaBUIBLHO OTBETHJI
MeHee yeMm Ha 50% oT o01iero yuciia BOIPOCOB TECTOBBIX 3aJjaHuil (MeHee 7 OTBETOB).

3. OueHo4HbIe cpeCcTBa AJIs IPOMEKYTOUYHOM aTTecTAlMU

3.1. KommnJiekT 3a1aHmii 1Jis MPpoOBeIeHHs IK3aMeHa

Yactb A: Teopernueckasi 4acTh IK3aMeHa
Ilepeuenv KOHmMPOLHLIX BONPOCOB K IKZAMEHY

JIBH>KEHHE.
KunemaTuka nocrynarenbHOro JBUKECHHUS.
KunemaTuka BpamaTeabHOr0 ABUKEHUS.
JIMHaMHKa OCTYNaTENbHOTO ABUKCHUS.
JnHaMuKa BpalaTeabHOro JBUKEHHUS.
KpuBonmHeliHOE nBUKEHHE.
3akoH BceMupHOro TAroTeHusl.
Cunel B ipupoie.
HNmmynsc Tena.

. Mexanudeckasi 3HEpTus Tena.

. HemHepuunanbHble CUCTEMBI OTCUETA.

. Craruxka.

. MexaHuka )UJKOCTH U Ta3a.

. Konebanust u BOHBL.

. Onementsl C.T.O.

. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOI TEOPHUH.

. 'a30BbIC 3aKOHBI.

. IlepBoe Ha4ano TEPMOAMHAMUKH.

. Bropoe Hauasio TepMOIMHAMUKH.

. DHTpONUS.

. Hukn Kapno.

. Termnoseie marmunbl. KITJI.

. DIEKTPOCTaTHKA.

. DJIEKTPOANHAMHUKA.

. DNEKTPUUECKUHN TOK.

. Teopus MpoOBOAMMOCTH B METaJLIaxX.

. Teopus IPOBOAMMOCTH B DJIEKTPOJIUTAX.

. Teoprs MpOBOAMMOCTH B ra3ax.

CoNoOA~WNE
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10.

11.

12.

13.

29. Teopus IPOBOIUMOCTH B MOJTYITPOBOHUKAX.
30. MaruuTHOE moJe.

31. DneKkTpoMarHuTHOE MoJIe.

32. OcHOBBI (OTOMETPHUH, 3aKOHBI OCBEIIEHHOCTH.
33. 'eomeTpudeckas ONTHKA.

34. Untepdepentius u qudpakims CBETa.

35. [lonsipusanus ceera.

36. Iucnepcus certa.

37. KBaHTOBBIC SIBIICHUSI.

38. Crpoenue aToma.

39. Ctpoenue spa.

40. DneMeHTapHbIC YaCTHUIIbI.

Yacrs B: IlpakTHyeckas yacTb IK3aMeHa

llepeuenv npumepHbIX KOHMPONLHBIX 3A0AY K IK3AMEHY
ABTOMOOWIIH TporaeTcst ¢ Mecta u 3a 10 ¢ pasronsiercs A0 ckopoctu 72 km/4. C Kakum
YCKOPEHUEM JIBUTajICsl aBTOMOOUIIb M KaKOM IyTh OH IPOIIES IpU 3TOM?
Kakoe yckopenue Oyner coobmats kaMHI0 Maccoii 3 kr cuia 60 H?
Onpenenure MOJHYHO MEXaHUYECKYKO SHepruro Ttena maccoil 500 r, aBwxkymierocs Ha
BbicoTe 10 M co ckopocThio 20 M/c.
Brraucnute nepuo 1 4acToTy KojebaHui MasgiTHUKA JUIMHOM 9,8 M.
Nmeercs nBa nmpeamera OJMHAKOBOM MAacChl M OJMHAKOBOW TEMIIEPATYpPhI: OAUH U3 MEIH,
npyroii u3 amomuHus. Kakoil M3 HuUX Harpeercs 10 Oosiee BBICOKOH TemIeparypsl MpU
nepesaye MM OJMHAKOBOIO KOJMYECTBA TEIUIOTHI? YJenbHas TemioeMkocts menu 400
Jox/(xr-°C), amomunust — 920 Jx/(kr-°C).
ABTOMOOWJIb JBUXKETCS IO BBITYKJIOMY MOCTY, UMEIOIIEMY paauyc KpuBHU3HBI 10 M.
Ckopoctb aBTOMOOUIs 36 kM/4.YUeMy paBHO ero yckoperue? Kyna oHO HampaBieHo?
Ha BoicoTe 4 M BucuT 51610K0 Maccoil 50 r. UeMy paBHa cuiia TSDKECTH, JIeHCTBYrOIIas Ha
Hero? C Kakoi CKOPOCTBIO YAAPUTCA ATO sI0JI0KO O 3€MITI0, €CIIU COPBETCS C BETKU?
YeMy paBHa CKOpPOCTb ITOPOXOBOM paKeTbl MaccOd 2 KT MOCJ€E BbUIETA U3 HEE MPOLYKTOB
cropanus Maccoii 0,2 kr co ckopocTbto 500 m/c?
Kakoe xonmuecTBO TEII0TH HE0OXOAMMO JIJIsl HarpeBaHUs CTATHHOM JIeTaall Maccou 2 KT Ha
20 °C ? Y nenbHas TeruioeMKocTh ctanu paBHa 500 [Ix/(kr-°C).
Y4acTok  AJNEKTpUYECKOM LEMU COCTOMT U3 TPEX PE3UCTOPOB, COEAMHEHHBIX
nocyenoBarenbHo. COMPOTUBIIEHHS IEPBOTO U BTOPOTO PE3UCTOPOB PABHBI COOTBETCTBEHHO
Ri= 36 Om u R2 =54 Om. Hanpsixenue Ha nepBoM pe3ucTtope paBHo 6B. Onpenenute cuimy
TOKa B y4acCTKE LI€NH; HAIPsDKEHHWE Ha BTOPOM PE3UCTOPE; CONPOTHBIIEHHE pe3ucropa Rs,
€CJIM HalpspKeHne Ha HeM paBHO 20B.
Tpu pesucropa, CONpOTUBIEHUS KOTOPBIX 2, 6 u 12 Om, coennHEHBI MOCAEA0BATENBHO U
MOAKJIIOYEHBI K HCTOYHUKY TOKa. Hampsbkenue Ha BTopoMm pesucrope paBHO 8B. Haiinure
HaANpPSDKEHUS Ha TIEPBOM U TPEThEM PE3UCTOPax.
B cerp ¢ Hanpspkenumem 220 B BKIIOYEHBI MOCIENOBAaTENbHO peoctaT U 10 jamn
conpotuBienneM 24 OwM Kaxaas, pacCuMTaHHble Ha HampsbkeHue 12 B kaxknas.
Onpenenuts cuily TOKa B LIETIH U CONIPOTUBIIEHUE PEOCTATA, €CJIU OH BKIIFOUEH MOJIHOCTHIO.
YeTplpe MpoOBOJHUKA C compoTuBieHHEM MO 1,5 OM Kaxablidi TpeOyeTcs COeIUHHTDH Tak,
9T00BI ONYYuTh conpotuBieHue 2 Om. Kak 3to cnenars? Hapucyiite cxemy.



14. KakoBO CONMPOTHUBIICHHE KAXJIOTO M3 JABYX MPOBOJHHUKOB, €CJIM MPHU UX TOCIEAOBATCIBHOM

COeIMHEHUH noJrydaercs conporusienue 20 Om, a npu napawieabHoM 5 Om?
15. Yemy paBHa cmiia TOKa, MPOTEKAIOIIETO Yepe3 OOy YacTh SJEKTPHUECKOH IEeTH, eClIv
R1=R2=50mMm, R3=Rs4=R5=10 OMm?

Kpurepun oneHuBaHusI:
OuEeHKY «OTJMYHO)» CTYJIEHT MOJIy4aeT, eClIu:

CTYJEHT ITYOOKO U BCECTOPOHHE YCBOWJI MPOTrPaMMHBIN MaTepuat;
YBEPEHHO, JIOTUYHO, MOCIEI0BATEIbHO U TPAMOTHO €T0 U3J1araeT;
ONUPAsICh HA 3HAHUSI OCHOBHOW U JIOMOJIHUTENIbHOM JINTEPATyphl, TECHO MPUBSI3bIBAET

YCBOCHHBIC HAYYHBIC IMOJIOKCHUA C HpaKTquCKOfI JACATCIIBHOCTBIO,

YMEJI0 0OOCHOBBIBACT U apPTyMEHTUPYET BBIIBUTAEMBIC UM HJICH;
JIeJIaeT BBIBOJIBI U 000OIIEHHS;
CBOOO/IHO BJIaJ€ET CUCTEMOM MOHATUI 110 TUCLUILINHE.

OI.[GHKy «XOopomo» CTyACHT MOJYy4acT, €CIIN:

CTYACHT TBCPAO YCBOUII HpOFpaMMHLIﬁ MaTepuall, rpaMOTHO U 110 CYHICCTBY MU3JIaract

€ro, OIIMpasACh HAa 3HAHUSA OCHOBHOMH JIUTCPATYPBI;

HE JIONYCKAeT CYIMIECTBEHHBIX HETOYHOCTEH;

YBSI3BIBAET YCBOCHHBIC 3HAHUS C TIPAKTHUYECKOU JIEATEIIBHOCTHIO;
apryMEHTHPYET Hay4YHBIC MTOJIOKCHHUS,

JIETIaeT BBIBOJIBI U 000OIIEHHS;

BIIAJICCT CUCTEMOM MOHATHH 110 JUCIUILIMHE.

OI.[GHKy «YAOBJIETBOPHUTEJIbHO» CTYACHT ITOJIY4a€T, €CIIN:

CTYACHT YCBOUJ TOJIBKO OCHOBHOM HpOFp&MMHHfI MaTepuall, 1o CymeCTBy U3Jjiaract

€T0o, OIMpasiChb Ha 3HAHU TOJIBKO OCHOBHOM JIATCPATYPHbI;

JIOITYCKAeT HECYILIECTBEHHbIE OIIMOKH U HETOUHOCTH;
UCHBITHIBACT 3aTPYIHEHUS B IPAKTUUECKOM IPUMEHEHUU 3HAHUII;
¢J1a00 apryMEHTHPYET Hay4YHbIE ITOJI0KEHUS;

3aTpyaHsaeTcs B GOpMYyJIHMPOBAaHUM BBIBOJIOB U 00OOIIEHMI;
YaCTUYHO BJIQJIEET CUCTEMON MOHITUN MO TUCIUIINHE.

OI_IGHKy, «HEYAOBJIETBOPUTEJIBbHO» CTYACHT ITOJYYacT, €CIIN:

CTY/ICHT HE YCBOMJI 3HAUUTEIBHOM YacTH MPOrpaMMHOI0 MaTepHasa;

JIOITYCKAET CYIIECTBEHHbIE OMNOKU U HETOYHOCTHU IPU PACCMOTPEHUH MTPpobIeMm;
UCTIBITBIBAET TPYAHOCTH B MPAKTUUYECKOM ITPUMEHEHUH 3HAHU;

HE MOXKET apryMEHTHUPOBATh HAyYHBIE ITOJIOKEHUS;

He (GOopMyIUpPYET BHIBOJAOB U 00001IEHUI.

OuneHo4HBIE CPeCTBA A5 IPOBEPKH YPOBHS ¢()OPMHUPOBAHHOCTH KOMIIETEHIU I

Homep
3a/laHus

[Iposepsiemas

ConepsxaHue Bompoca [TpaBUIBHBIN OTBET
KOMIICTCHIINA

Kak ®m BO CKOJIBKO pa3 HYyXHO W3MEHHTHh
paccTosiHue MEXIy TelIaMu, YTOOBI CHJla TATOTCHHS
yMEHbBIIWIACh B 4 pa3a?

a) YBenuuuTh B 2 paza

0) YMeHbmuTh B 2 paza

B) YBenuuuts B 4 paza

YBenauuuTs B 2 paza OK 01




r) YMeHpmIuTS B 4 pasza

Teno aBWXKETCS NPSIMOJIMHENHO W PaBHOMEPHO.
PaBHOnelicTByIOIAs BCEX CUJI IPWIOKEHHBIX K
TEmy...

a) ...He paBHA HYJIIO, TIOCTOSHHA 110
MOJIYJIIO U HAPaBJICHHUIO

0) ...HEe paBHa HYJIIO, IOCTOSHHA 110
HaIpaBJICHUIO, HO HE M0 MOJYJIIO

B) ...paBHa HYJIIO

T) ...paBHA HYIIO WM ITOCTOSTHHA 10
MOJYJIIO Y HAITPaBJICHUIO

paBHa HYJIIO

OK 02

B xakoM W3 npuBEICHHBIX HIKE CITydae pedb UaeT
0 IBI)KEHHH TeJI TI0 HHEepIuu?

a) OnyckaHue CTONONKa PTYTH IPU
BCTPSXMBaHUH MEAUIIUHCKOTO TEPMOMETPa

0) [lanenwue s6:10Ka ¢ AOIOHN

B) J[BImKeHUe CITyTHHKA IO OpOUTE

r) BenocumneaucT mogaumMaeTcst B Topy

Onyckanne cToia0nka
pPTYTH IIpH
BCTPSIXUBAHUH
MEIUIINHCKOTO
TepMOMeTpa

OK 04

B xakux enuHWUIAX W3MEPSIOT PAa0OTy CHUIBI
TSDKECTU B MeXIyHApOIHOM CHCTeME eTUHUITL?

a) Hetoton

0) Ixoyms

B) Barr

r) Kunorpamm

Hrrorton

OK 01

Vkaxure Gopmyiry BToporo 3akoHa HproToHa:
2

a)  x=x9+upt+ %
6) F=md
w  Foyam

r g=+
m

r2

Q
Il
S|

OK 02

ITepBoe Teno ABMKETCS ¢ YCKOpPEHUeM 2,5M/c?, on
nericteueM cwisl 10 H, a Bropoe Teno c
yckopeHueMm 2 M/c2, moxa jaevictBueM cuiibl 9 H.
Kaxkoe u3 Ten tsxenee?

a) IlepBoe

0) Bropoe

B) O0a Tena paBHBI IO Macce

r) Ompenenutb  HeNb3s, TaK  Kak
HEU3BECTHBI INIOTHOCTH TEJ

Bropoe

OK 04

[ToctosiHHas ABorajapo — 310

a) YMCIIO MOJICKYJl WM aTOMOB B CIUHHIIE
00béMa

0) umMcIo MOJIEKYJ WJIM aToMOB B 1 MoOJb
BEIIeCTBa

B) YKCJIO MOJICKYJI HJIK aTOMOB B TEJIe

T) KOJHYECTBO BEIIECTBA B CIUHHIE
00béMa

YHUCJIO MOJIEKYJI WIIH
aToMoOB B 1 MOJIBb
BEIECTBA

OK 01

BpoyHoBcKkoOe nBMKEHNE MOXHO HAOIIOAATh
a) B )KHIIKOCTSX, Ta3aX U TBEPABIX TeIaxX
0) TOIBKO B KUIKOCTSX U Tazax
B) TOJIBKO B XKHJIKOCTSIX
T') TOJIBKO B Ta3ax

TOJBKO B XXUAKOCTAX U
rasax

OK 02

ITocrostanas  bBonpiiMana — 2310 usmyeckas
IIOCTOSIHHAS! OIPEACIIAIOIIAs

a) YHnCJIO0 MOJICKYJII B 1 Momb BCIICCTBA

CBSI3b MEXAY
TEMIIEpaTypoil U
SHEprueu

OK 04




0) umrcio MoJiel B enuHUIle 00BEMa

B) CBSI3b MEKIY TEMIICPATypOH U SHEPTHCH

T) CBs3b KOHICHTpAIlMM MOJIEKYJ U
KOJIMYECTBOM BEIIECTBA

M300apHbIii IpoIiece - 3TO MPOIECC IPH
MTOCTOSTHHOM 3HAYEHUH. ..
a) ooObeMa

10 JIaBJIEHUS OK 01
0) maByeHuUs
B) TeMITEpaTyphI
T') SHEPTUH
Kakoe u3 ypaBHeHuil aBnsieTcsl ypaBHEHHEM
COCTOSIHUSI HACATBHOTO ra3za’?
a) A=P-AV
11 6) U = RT PV = —RT OK 02
2u u
B) PV = %RT
)Q=U+P-AV
UroObl AaBNeHHE ra3a YBEIUIMAIOCH B 4
paza, o0beM raza HeoOXOIMMO...
12 ) YBE/UIHTS B 2 pasa YMEHBIIIUTH B 2 paza OK 04
0) yMEHBIIUTH B 2 pa3a
B) YBEJIMYUTH B 4 paza
T') YMEHBIIUTH B 4 paza
VYkakuTe COOTBETCTBHE JUIS Ha3BaHUs QPU3MUECKON
BEJIMYHMHBI U YCIIOBHOTO 0003HAYCHHUS
A)g
1) Cuina Toka
b) I
13 1-b; 2-B; 3-I' OK 01
2) Hanpspxenue
B)U
3) ComporupieHue
IR
Cuna  B3aUMOAEHCTBHA  JBYX  HENOJBMXKHBIX
IIEKTPUIECKUX 3apsII0B
a) MpsAMo HPONOPLIMOHAIbHA
PACCTOSTHUIO MEXIY HUMHU obpatHO
14 0) obpatHO MIPOITOPITHOHATBHA MPOTIOPIIUOHATbHA OK 02
PACCTOSIHUIO MEX/Ty HUMH KBaJIpaTy pacCcTOSHUS
B) NIPSIMO TIPOTIOPIIOHATIbHA KBaPaTy MEXIY HUIMU
PacCTOSIHUS MEXIy HUMU
r) obpaTHO MIPOITOPITHOHATBHA
KBaJ[PaTy PACCTOSHHUS MKy HUMH
15 3anummre: @opmyra 3akoHa Kymona F=k q1 'Z(h OK 04
r
16 3anumute: PopMyia 3akoHa OMa A ydacTka [ = g OK 01
HenH R
KakuMu HOCHTENSIMH  AJIEKTPHYECKOTO  3apsijia
co3maércss TOK B MOJNYNPOBOAHHMKAX,  HE
coJIepKaIInuX IPUMeECeit?
17 a) TonbKo >IEKTpOHAMU; DJIEKTPOHAMH H OK 02

0) TobKO HOHAMU;
B) DJIEKTPOHAMH M HOHAMH;
T') DIEKTPOHAMH U ABIPKAMU

AbIpKaMH1




[locraBpTe  cOOTBETCTBHE  JJII  OYKBEHHOTO
0003HaUYeHUs (PU3NUYECKOH BEIUYMHBI U €8

Pa3MEpPHOCTHIO LI - ?H
18 1) B6 a) | OK 04
o —-BO
2) Tn 6) L B - Tu
3)A B) @
4)Tu r) B
Haiitu »nHepruro konzeHcaropa €éMxocTeio 800
19 MKD, 3apspkeHHOTO A0 Hanpspkerus 300 B. 36 Ix
3anuiuTe OTBET:
C kakoil cuioil JeHCTByeT MAarHuTHOE IIoJIie
naayknuei 10 MTn Ha MPOBOAHKK, B KOTOPOM CHIJIa
Toka S0A, eciMm [JMHA AaKTUBHOM  4YacTH
20 npoBoaHuka 0,1 mM? JIMHUM MHIYKIUHM TOJS U TOK 0,05 H OK 01
B3aMMHO TEPIECHIUKYISAPHEI.
3anumure
OTBET:
Haiitu cumy Toka B nenu ucrounuka ¢ 3J[C 12 Bu
21 BHYTPEHHUM compoTtuBicHueM 1 OM, K KOTOpoOMy A OK 02
MOJKJIFOUEH PEOCTAT COMPOTUBIIEHHEM 5 OM.
3anuumTe OTBeT:
[leprox  cBOOOMHBIX  KOJNICOAHWHA  HUTSHOTO
MAasiITHUKA 3aBUCHT OT:
22 8) Macchl rpysa . JUTAHBI HATH OK 04
0) yacToThI KOJIcOaHU
B) JUTMHBI HUTH
T') HaTSDKEHUS] HUTH
IIpononbHBIE BONHBI BOZHUKAKOT B ... CPEAX:
a) B ra3000pa3HbIX, CHITyYUX, THEPTHBIX
23 0) B TBEpIbIX, HHEPTHBIX, YCTOMYNBBIX B TBEPIADIX, JKULKUX, OK 01
ra3000pa3HbIX
B) B TBEPBIX, KHUIKHUX, Fa3000pa3HBIX
T') B JKWJIKHX, aTPECCUBHBIX, CHITYYUX
Kak cBs3anbl Mexnay coboil CKOpoCTh v, IJIMHA
BOJIHBI A ¥ YacTOTa KOJe0aHWH YacTHUI] V B BOJIHE:
25 8) v =1 V=V OK 02
0)A=vv
B) L =V/A
r) v=AV
Konebanust Qusznyeckoii BeIMYMHBI IO 3aKOHY
X=AmSin(wt+¢o) Ha3bIBAIOTCS:
2 a) TPUTOHOMETPUYECKHUE rapMOHUYECKU OK 03
0) rapMOHHYECKHUE
B) 3aTyXaroliue
I') MaTeMaTHYECKHE
BouHbl, konebaHusi B KOTOPBIX OCYIIECTBISIFOTCS C
0JIMHAKOBOM YaCTOTOM U pasHuIieH (a3 3To:
27 ) nonepeHHpie KOT€pEHTHBIE OK 01
0) npoIoBbHBIE
B) KOTE€PEHTHBIE
T) 3aTyXaolye
VYTi0M najeHns Ha3bIBAIOT Yrod MEXIY. . .
a) OTPKEHHBIM JIYYIOM U MaJIaf0IIM
28 0) oTpaxaromeld TMOBEPXHOCTHIO M | TMEPHEHIUKYIIPOM U OK 02

MEPIEHINKYIAPOM
B) MEpHEHIMKYISIPOM U  MaJAI0LINM
JIy4oM

nagarouum JIydom




r)  OTpaxaromen
TPEIOMIEHHBIM JIy4OM

MMOBCPXHOCTBIO u

29 (3)

[IpeameT HaxomWUTCA OT COOWpArOIIei JTWMH3BI Ha
paccrosiHuM, OombieM (OKYCHOTO, HO MEHBIIEM
IBOMHOTO (okycHOro. M300pakeHne mpeamera — ...

a) MHIMOE U HaXOAWTCS MEXKIY JIMH30H U
(hoxycom

0) IeiCTBUTENBHOE W HAXOJUTCS MEXKAY
TUH30U U (HOKycoM

B) NCHCTBUTEIBFHOE W HAXOAUTCS MEXKITY
(hoxycoM 1 JBOHHBIM (POKycOM

I) JCWCTBUTENbHOE W HAXOJHUTCS 3a
JTBOMHBIM (OKYyCOM

JEeHCTBUTEIBHOE U
HaxXoIuTCcA 3a
JIBOMHBIM (hOKYCOM

OK 05

30

SIBNeHre MOTHOTO BHYTPEHHETO OTPAKEHUSI MOXKET
HaOJI0AATHCSI TIPU IIEPEXO0JIe CBETOBOTO JIyya!

a) Uepes rpanuiy pasena JF00bIX cpes

0) U3 Bomp! B BO3AyX

B) U3 IIPO3pavHOU
HEMPO3PaAYHYIO

r) U3 Bo3ayxa B Boay depe3 TpaHUILY
paszzena JII0bIX cpe

cpenbl B

Yepes rpaHuny
paszena JIIo0bIX cpe

OK 01

31

Jlyu, naymuid napajuiesIbHO IVIABHOW ONTHYECKOMN
OCH JIMH3BI TIOCJIE TIPEIOMIICHUS ...
a) un€T uepes IBOMHON POKyC
0) uAET yepe3 ONTHUYECKHIA LICHTP JIMH3BI
B) TIOCJIE TIpeNoMIIeHHsI UAET Yepes (hoKyc
') HUKOI'/Ia HE IPEeNoMJIsIeTC s

UJET yepes
ONTUYECKUH LICHTP
JIMH3BI

OK 02

32

[Ipo3paunoe  Teno,  OrpaHUYEHHOE
cepuvecKuMH MOBEPXHOCTSIMHU, HAa3bIBAETCS
a) 3epKaJioM
0) cBETOBOAOM
B) JINH30M
r) TIpU3MOH

JIByMS

JINH30U

OK 04

33

Kaxkoe siBnenune otkpeut HetoToH
a) UnTepdepenuus
0) ducnepcust
B) Jndpakuus
r) [onmspu3zarus

Hucnepcus

OK 01

34

MuHHMaNbHAs ~ TOPUMS ~ DHEPruH,  KOTopas
W3JTy4aeTcsl WM TIOTJIONIAETCSI TEJIOM, Ha3bIBACTCS:
a) aToM
0) KBaHT
B) KOpITyCKyJa
r) a¢up
1) KBapK

KBaHT

OK 05

35

Slnpa atoma cOCTOSIT U3:
a) IPOTOHOB M AJICKTPOHOB
0) AJIEKTPOHOB ¥ HEHTPOHOB
B) HEUTPOHOB M MTPOTOHOB
I') 0-4aCTHII U [3-4acTHI]

HEWUTPOHOB
u
[IPOTOHOB

OK 04

36

OHeprus KBaHTa MPOMOPIUOHAIIBHA!
a) IUTMHE BOJIHBI
0) yacroTe KoeOaHmit
B) BPEMEHH H3ITy4ICHUS
T) 2JIEKTPUIECKOMY 3apsiay sapa
1) CKOpOCTH (POTOHA

YaCcTOTE KOJIEeOaHUMA

OK 01

37

SIBnenue HCITYCKaHU JJICKTPOHOB BEIICCTBOM IO

hotoadhdext

OK 05




JCHCTBUEM 3JIEKTPOMArHUTHBIX M3TyYCHUIH
Ha3bIBACTCS:

a) 3JICKTPOJIH3

0) boTocuuTE3

B) hoTodadpdext

T') SJIEKTPU3AIIHS

1) yAapHasi HOHU3aIUs

38

ATOMHBIN HOMEp dJeMeHTa Z ONpeAeieT, CKOIbKO
B SIpe HAXOAUTCS:

IMPOTOHOB

OK 04

39

Koadpdummenr  mponmoprpioHaNbHOCTH — MEXITY
SHEPruei KBaHTA ©  YaCTOTOW  KoJeOaHMiA
Ha3bIBAETCSI IOCTOSTHHAS:

IInanka

OK 01

40

U3  HmKe TEpeYUCIICHHOTO  3aMEJIMTENSIMU
HEHTPOHOB B SIIEPHOM PEAKTOPE MOXKET OBITh:

a) ANEKTPUIECKUE MM MATHUTHBIC TIOJIS

0) Oop mm KagMuit

B) KeJIe30 WIN HUKETh

T) TsDKeNast BoAa Wid rpaduT

1) OSTOH WJIM TIECOK

TSDKEJIasi BOJIa WIIN
rpadut

OK 02

41

Teneckon NpUMEHSIOT JUJISL....
a) OnpeneneHust pacCTOSHUN
0) CriekTpaJIbHOTO aHaIH3a
B) COopa cBera
r) O6opyIoBaHHs KaOMHETa aCTPOHOMHUH

Coopa cBeTa

OK 04

42

Onpe/elieHHbId y9acTOK 3BE3IHOT0 Heba ¢ 4EeTKO
ONpPEACIEHHBIMU MpEeJIeTIaMU, OXBAaThIBAIOIIMI BCE
MpUHAUISKAINAE €My CBeTHJIAa W  HMEIOIHHA
COOCTBEHHOE HA3BaHHUE — ITO...

a) Hebecnas chepa

0) ['amakThka

B) Co3Be3mue

r) ConmHeyHas cucTemMa

Co3sBesaue

OK 01

43

bonwmmoii kpyr, mo kotopomy ColHIIE COBEpIIaeT
cBOE BHIMMOE JBIXKCHHE O HebecHOW chepe 3a
T'OJl, HAa3bIBACTCA ...

a) HeOecHbIH PKBATOP

0) HeOecHBI MepuIuaH

B) KpPYT CKIIOHEHUH

T') SKJIMNTHKA

OKJIMIITHKA

OK 07

44

I'enronieHTpUYECKYIO MOJIENb MHpa pa3padboTal ...
a) Xa00a1 DaBuH
0) Hukomaii Konepauk
B) Tuxo bpare
r) ApHCTOTENH

Hukonait Konepauxk

OK 07

45

Paccrosinue, ¢ koTOporo cpeaHuil paauyc 3eMHOU
OpOUTHI BHUJICH TOA yIIIOM | CeKkyHAa Ha3bIBaCTCS

a) ACTpoHOMHUYECKas eIUHUIIA
0) CBeToBoii roj

B) Ilapcex

r) 3Be3/1Has BEIMYMHA

[Tapcex

OK 01

46

3anuimTe KOJIMIECTBO OCHOBHBIX (a3 JIyHbI
a) aBe
0) ueTnIpe
B) IIIECTh
T') BOCEMb

YEThIpE

OK 02

47

Pa3nenenne 1uraHeT mo rpynmaM MPOUCXOAWT MO

pa3Mepam, INIOTHOCTH,

OK 05




CJICYFOIUM XapaKTEPUCTHKAM. .. Macce
a) TaBJICHUIO, INTOTHOCTH, Macce
0) IaBJICHUIO, TUIOTHOCTH, TEMIIEPATypPe
B) pa3Mepam, TBEPIOCTH, Macce
) pa3Mepam, INIOTHOCTH, Macce

HentpanpHoe Topstuee ssapo ComHIla 00pa3oBaIoch
B pe3yJibTare. ..

a) aHTPOIIOTEHHOM JIeATEIIBHOCTH
48 0) rpaBUTAITMOHHOTO CXKATHS

B) OBICTPOTO BpAIICHUS Sapa

r) MHUKPOBOJIHOBOTO PEMKTOBOTO
W3ITYYCHUS

TrpaBUTAlIMOHHOTO
CXXaTus

OK 01

BHe ramakTH4eckuM UCTOYHHKOM PaHOU3TydCHHS
SIBIISIETCSL. . .

a) TYMaHHOCTH

0) yépHBIC TBIPHI

B) CBEPX HOBBIC 3BE3/IBI

T') KBa3apbl

49 KBa3apbl OK 02

IIpu ypameHun 3Be3dbl, JUIMHA  BOJIHBL €€
50 3JEKTPOMATHUTHOIO HU3JIyYECHHsI YBEJIUYUBACTCA, Homnnepa OK 07
9TO SABJICHHUE HA3bIBAIOT 3PHEKTOM. ..

3akon Xa00s1a MOKHO OPMYIIOH 3amucarh Kaxk. ..
A—AO _ E
a) AO - a
51 6) D = —— v=H-'R OK 03
sinsin p
B) U =+/vZ —v2

r) v=H-R

52 Haia raiaktuka HOCUT Ha3BaHHUe... MuieuHbIi TyTh OK 02

53 HCpBI)IC KOCMOJIOTUYCCKHNE MOJCIIN OnLIH

pa3paboTaHbL... dpuamanoM OK 04

Vkaxure YpaBHCHUC ABUXKCHHA B KHHCMATHUKE:
at?

a) X = Xo + Vot +—

54 0)
B)

r) a:

- ma a
=ma X =Xxg+ Vot +— OK 01

mq-myp

T T

r2
F
m

M30Xx0pHBI# TIpoLIECC - 3TO MPOIIECC NTPU
MTOCTOSTHHOM 3HAYEHUH. ..

a) oobema

0) naByeHus

B) TEMIIEpaTypbl

T') SHEPTUH

55 o0bema OK 02

Kpurepun onenuBanus:

O1eHKa «OTJIIMYHOY BBICTABIISIETCS CTYICHTY, €CJIH OH MpaBmiibHO oTBeTHIT Ha 90-100 %
0T OOIIEro YKcIIa BOMPOCOB TeCTOBbIX 3afaHui (18-16 mpaBUIIbHBIX OTBETOB).

Or11eHKa «XOpOII0» BBICTABIISIETCS CTY/ICHTY, €CJIM OH ITPaBMiIbHO oTBeTUI Ha 70-89 % ot
00I11ero Yncia BOMPOCOB TECTOBBIX 3afaHui (15-13 npaBHIIBHBIX OTBETOB).

OrneHKa «y/10BIETBOPUTEIBHO» BBICTABIISAETCS CTYIEHTY, €CJIM OH NMPaBUJIBHO OTBETUJI HA
50-69 % ot ob1ero yucia BOIIPOCOB TECTOBBIX 3a1aHuil (12-9 npaBUIIbHBIX OTBETOB).

OneHka «Hey10BIETBOPUTENIbHOY BbICTABIISETCS CTYEHTY, €CIIM OH MPaBUJIBHO OTBETUII
MeHee yeM Ha 50 % oT o01iero yucia BOMPOCOB TECTOBBIX 3a/1aHUl (MeHee 9 OTBETOB).




