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1. MEPEYEHb KOMITETEHLIUA C YKASAHUEM I9TAIIOB UX ®OPMUPOBAHUSI
B ITPOHECCE OCBOEHUS ObPA3OBATEJIbHOU ITPOI'PAMMBbI

B pesynbrarte

OCBOCHUA

OIIOIT  mo

HarnpaBJICHUIO

MOJATOTOBKH

21.03.02

3CMHCyCTp0ﬁCTBO H KaJacTphl, 06y‘la}0111HﬁC5[ JOJDKCH OBJIAJACTh CJIICAYIOUIUMU pe3yjibTaTaMu
06y‘ICHI/I$I 10 TUCHUIUTUHE «DU3UKA»:

Tabmuna 1.1 — TpeGoBaHus K pe3ysibTaTaM OCBOCHHS AUCIUILUINHbI

Konn
Kon u HaMMEHOBAaHHUE
[NepeueHpb MIaHUPYEMBIX PE3yJIbTATOB
HauMEHOBaHHE UHMKATOpa
00yueHUS 0 JUCIUILIHHE
KOMIETEHIIUU JOCTHIKEHHS
KOMIETCHIIMU
YK-1. Cnocoben 3HaTh: OCHOBHbIE (PU3UUECKHUE SBICHUS U
OCYIIECTBISITh Vi (yHIaMeHTanbHbIe OHATHS, 3aKOHBI U TEOPHU
KPUTH1ECKHH A o KJIACCHYECKOIl U COBPEMEHHOM (HH3UKU
HaJIM3UPYeT
aHalms Py ‘YMeTh: BbIICIATh KOHKPETHOE (hH3HUECKOe
POOIEMHBIX 3aja4y, BbIACIISS ee
. coiepKaHKe B MPUKIIAHBIX 3a/1a4ax.
CHTYyaIluil Ha OCHOBE | Ga3oBEIC B o
JIaJeTh: HABBIKAMH OMUCAHHS (PUIHIECKUX
CHCTEMHOTO COCTAaBIISIIOIIHE N
nojxo/a, SIBJICHHI U IIPOLIECCOB
BBIpa0aTHIBATh
CTpaTeruio
HEeHCTBUI

2. OMUCAHUE MOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIA
HA PA3JIMYHBIX DTAITIAX UX ®OPMUPOBAHUSA, OIUCAHUE HIKAJI
OLHEHUBAHMA

Tabmuua 2.1 — Tloka3atenu ¥ KpUTEpUH OMNpEICCHUs YPOBHS cHOPMHUPOBAHHOCTH
KOMITETCHIIUH (MHTErpUPOBaHHAsI OLIEHKA YPOBHS C(OPMUPOBAHHOCTH KOMITCTEHITHIA)

Konu OueHka ypoBHs ¢(hOPMUPOBAHHOCTH
[Inanupyem 1 yp bopwip
HaMMEHOBAHU bie
€ HHJIUKATOpa HEY/IOBIETBO | Y/IOBIETBO
OCTIDKEHIS pe3yabTaThl y]/ITeJ'IbHO Y TeBHO XOpOILO OTJINYHO
obydenus p p
KOMIIETEHIMH
TCYTCTBYIOT HOJTHBI MHPOB: OPMHUPOBAHH
3naTh: OrcyrctByror | Heno e | Coho oBa | C
OCHOBI:[bIe MPEJCTABICH | MPEICTABI HHBIE, HO bie
VK-1. 1 (usmacciue us 06 €HHA 00 | COUEPIKALIME | poraniaTyecKi
OCHOBHBIX OCHOBHBIX | OTHEIbHBIE
AHanu3upyer | gpienns u A € TIPEJICTABICHUS
¢busuyeckux | GpuzHgecKu po6ensl
sanaty, bynnavent SIBIICHUAX U X [IPE/ICTaBIICH 06 OCHOBHEIX
BBIICIISE €C :(I)I::;IEH (dyHgamenTan | sBIEHUIX us 06 (usnyecknx
Ga3oBble ’ BHBIX " OCHOBHBIX SIBJICHUSIX U
3aKOHBI U
COCTaBJIAIOLL Teopunt HOHATHSAX, bynnamen | ¢usnueckux | GpyHmaMeHTAIbH
ue MACCHYECK 3aKOHaxX U TaJILHBIX ABIEHUAX M | pix [OHATHSX,
ofi 1t TEOpHH NOHATHAX, | GYHJAMEHTAN |,
coBpeMenHo | TACCHIECKO | 3aKOHaX i BHBIX TeopuH
“ P Hu TEOpHH MOHSATHSX, P .
COBpeMEHHoil | knmaccuuec | 3akoHax y | KIACCHUCCKOM U

uzuku KOH 1 TEOpUH COBPEMEHHOI
COBPEMCHH | KJIACCHYECKO | hu3mkm
ot pusuKH Hu
COBPEMEHHOM
¢bu3uKu
Ymers: He ymeer B nenom B nenom CdopmupoBaHH
BBIJICIIATH BBLICIATH YCHEIIHOE, | YyCICIIHOE, HO 0€ YMCHUEC
KOHKPETHOC | yonnerHOE HO HE cojiepixaniee HCIIOJIb30BaTh
¢busnueckoe (smaecKoe CHCTEMaTH | OT/AEJIbHbBIE OIIBIT B
coJiepykaHue 4ecKoe npobessl B BBIJICTICHUH
B COnCpHAHHe yMeHHe BBIJICTICHUHT KOHKPETHOTO
npuknagHel | B BBIJICISITh | KOHKPETHOTO (usnueckoro
X 3aj1a4ax. MPUKIAHBIX | KOHKPETHO | (M3MYECKOrO CcoJIepKaHus B
3ajadax. e collepKaHus TIPUKIIaTHBIX
(uznuecko B 3a/a4yax.
e MPUKIAIHBIX
coJleprKaH 3a1a4ax.
ue B
TIPUKITAH
BIX
3ajayax.
Baapers: He Bnageer B nenom B nenom Ycnemnoe u
HaBbIKaMU HaBBIKaMH YCIIEITHOE, | YCIEIIHOE, HO | CHCTEMaTHYECKO
OIUCAHUA OIIHCAaHUS HO HE coJiepikaliee | € IpUMEHEHUE
¢busndeckux | QU3MYECKUX | CUCTEMAaTH | OTHCIbHBIC HAaBBIKOB
SIBJICHUH U . 4ecKoe npo6ensl OTIHCAHUS
nponeccos JIBJICHHM 1 NPUMEHEH | MPUMEHEHHs | GU3HMYECKUX
MIPOLIECCOB
ue HaBBIKOB .
HaBbIKOB OTUCaHUA ABJICHUH 1
IIPOLIECCOB
onucaHus | QU3NUECKUX
Gbusnueckn .
X SIBJICHUN 1
MIPOLECCOB
SIBJICHUU 1
MPOLIECCOB

OrnrcaHue IKabl OLICHUBAHUA

1. OneHka «HEYJOBIETBOPUTEIBHO» CTABUTCS CTYJCHTY, HE OBJIQJICBIIEMY HU OJHHM U3
9JIEMEHTOB KOMIIETCHIIUH, T.€. OOHApPYKUBLIEMY CYIECTBEHHbIC MPOOENBI B 3HAHUH OCHOBHOT'O
[POrpaMMHOTO MarepHajia IO IUCUMUIUIMHE (IPAKTHKE), OMYCTHUBIIEMY IMPHHIUIHAAIbHBIC
OIIMOKK MPU NPUMEHEHUH TEOPETHYECKHX 3HAHUI, KOTOpPBIC HE MO3BOJAIOT €My HPOJOIKHTH
00yueHHe WM HPHUCTYIMUTh K MPAKTUYECKON ACSITENLHOCTH 0€3 JIONMOJHUTEIBHON MOArOTOBKH
M0 JAHHOM JUCLMIIINHE.

2. OreHka «yIOBJIECTBOPUTEIBHO» CTaBUTCS CTYACHTY, OBIAJEBIIEMY JJIEMEHTaMHU
KOMIICTCHIIUN «3HATh», T.€. MPOSBUBILEMY 3HAaHHS OCHOBHOTO MPOIPAaMMHOIO MarepHania IIo
nucuuIMHE (MIpakTHKe) B 00beMe, HEOOXOJMMOM JJisi TOCJIEAYIOIIEro OOy4deHus u
MPEACTOSIIeH TMPAKTUYECKOW [EATEeIbHOCTH, 3HAKOMOMY C OCHOBHOH pPEKOMEH/IOBaHHOM
JIUTEpaTypod, MAOMYCTUBLIEMY HETOYHOCTH B OTBETe Ha OJK3aMEHE, HO B OCHOBHOM
o0agaroiieMy HeoOXOAMMBIMU 3HAHUSMHE JUTS X YCTPAHEHHUS IPH KOPPEKTHPOBKE CO CTOPOHBI
9K3aMeHATOpa.



3. OmeHKa «XOpOIIO» CTABUTCA CTYICHTY, OBJAJCBIIEMY O3JEMEHTaMH KOMIETEHLUH
«3HATB» U «yMETb», NPOSBUBIIEMY ITOJHOE 3HAHHE NPOTPAMMHOI0 MaTepHaja Mo JAUCHUILIMHE
(IIpaKTHKE), OCBOMBIIEMY OCHOBHYIO PEKOMEHIOBAaHHYIO JIMTEpaTypy, OOHAPYKUBILEMY
CTaOWIIBHBIN XapakTep 3HAaHUM M YMEHUH U CIIOCOOHOMY K MX CaMOCTOSITEJIbHOMY MPUMEHEHUIO
1 OOHOBJICHUIO B X0JI€ MOCIIEAYIOLIET0 O0YUCHNS ¥ IPAKTUIECKOHN JIESITEIbHOCTH.

4. OueHKa «OTIMYHO» CTaBHTCS CTYACHTY, OBJIAJEBIIEMY O3JIEMEHTaMH KOMIICTCHINH
«3HATb», «yMETb» W «BJIAAETb», MPOSBHUBIIEMY BCECTOPOHHME U TIJIyOOKME 3HaHUA
IPOrpaMMHOIO MaTepHaja [0 JAUCHUIUIMHE (TIPaKTHKE), OCBOMBIIEMY OCHOBHYIO U
JIOTIOJIHUTENBHYIO JIMTEPATypy, OOHAPYXKUBILIEMY TBOPYECKHE CIIOCOOHOCTH B IIOHHMaHHUH,
U3JI0)KEHUU M IPAKTUYECKOM HCIIO0JIb30BAHUH YCBOCHHBIX 3HAHUH.

5. OmeHKa «3a4TEHO» COOTBETCTBYET KPHUTEPHSIM OLEHOK OT «OTJIMYHO» [0
«YOBIICTBOPUTEIBHO.

6. OneHKa «HE 3a4TE€HO» COOTBETCTBYET KPUTEPHIO OLICHKU «HEYJIOBIETBOPHUTEIILHOY.

3. TUNOBBLIE KOHTPOJILHBIE 3AJJAHUSI WM HUHBIE MATEPHAJIBI,
HEOBXOJMMBIE i1 OLEHKH 3HAHWIl, YMEHHI, HABBIKOB U (IJIH)
ONBITA JEATEJIbHOCTHU, XAPAKTEPU3YIOUIUX DTAINBI ®OPMUPOBAHUS
KOMIIETEHIIMIIT B  TIPOLIECCE OCBOEHUSI  OBPA3OBATEJIbHOM
MPOTPAMMBI

Tabnuua 3.1 — TunoBble KOHTPOJIbHBIC 33JaHHs COOTHECEHHBIE C MHIMKATOPAMH TOCTHIKCHHUS

KOMIIETEHIINH

WHnukaTop TOCTHKEHUSI KOMIICTEHIINT Ne 3ananmii (BonpocoB, OMIJICTOB, TECTOB U TIp.)
JUTSL OLICHKHU PE3YJIBTaTOB 00Y4EHHs [0
COOTHECEHHOMY MHIMKATOPY JTOCTHKCHUS
KOMIICTECHIHH

VK-1. 1 Ananusupyer 3aaady, BHIACTSS €€ Mexanuka: Bonpocsl — 6,9,12,21,25,26

0a30BbIE COCTABIAIOIINE
TepMoauHaMuKa ¥ MOJICKYJIspHast (hU3HKA:
Bonpocsl — 2-5,10,13,21

OJeKTPOMAarHeTH3M: BOIIPOCHI: BOIIPOCHI —
1,14,15,21,22

DJEKTPOMArHUTHBIE KOJICOAHNS 1 BOJIHBL:
Bonpockl — 1,12

OnTHka: Bonpocsl — 2,14,15,19

3.2. Bonpoch! 1J151 CAMOKOHTPOJISI U MOArOTOBKH K IPOMEKYTOYHOMY KOHTPOJIIO

1. MEXAHUKA (1 kypc, 2 cemecTp)

1. ®usnka u ee CBsI3b C APYTUMHU CIICIHAIBHOCTAMH.

2. Kwunemaruka, ee ocHOBHbIE OHATHsI. CpelHss 1 MTHOBEHHAs! CKOPOCTH U YCKOPEHUSI.

3. HopmanbHOe M TaHTCHIMAIBHOE YCKOPCHUS W ONHCAHUE C MX MOMOIIBIO JPyrHe BHIBI
JIBHIKEHMSI.

4. BpamatenbHoe IBHXKEHHE. YTJOBas CKOPOCTb M YIJIOBoe YyckopeHue. CBs3b MexIy
JIMHEHHBIMU U YIIIOBBIMU BEIMYMHAMU.

5. Kunemaruka TBEpjoro Tena. JJuHamMuka nocrynatenbHoro asmkeHus. Cuna. Macca.

6. 3axonsl HeroToHa.

7. 3aMKHyTas MEXaHMYecCKasl CUCTEMA. 3aKOH COXPAHEHUsI UMITYJIbCa.

8. Lentp macc.

9. JluHamMKa BpamaTeabHOIo IBHKEHUS. MOMEHT CHUJIBIL.

10. Mowment unepuuu. Teopema Illtelinepa.

11. MomeHT ummybca.

12. OcHoBHOE ypaBHEHHE AMHAMHUKHU BPAIIATEIbHOIO JBHKEHHS. 3aKOH COXPAHEHUS MOMEHTa
UMITYJIbCA.

13. I'maBHbBIe Ocu MOMEHTa HHepLUH. I upockor.

14. DOueprus n padora. PaGoTa npu mocrynarenbHoM ABMKeHHH. Pabora mpu BpamateabHOM
JIBMXKEHHU.

15. Kunernyeckas sHeprus.

16. Teopema 0 KHHETUUECKOH SHEPTUU.

17. Teopema Kenura.

18. Cunosoe none. KoncepatuBusie cuibl. [loTeHnnansHas sHEprys.

19. IloreHuunansHas 3HEeprus AeHOPMUPOBAHHOIN IPYKUHEL

20. I'paBUTaniiOHHAs MOTEHIMATIbHAS SHEPIUS.

21. 3akoH COXpaHEHHs] MEXaHUYECKOI dJHEPTHHU.

22. Ilpunuun otHocutensHoctd ['amunest. IlpeoOpazoBanust 'ammnes. Popmyna CIOXEHUs
CKOpoCTel. YCKOpeHHe.

23. Iloctynarsl —creuuanbHOil Teopunm orTHocutenbHocTu. [IpeoOpasoBanus — JlopeHua.
CrenctBus npeobpasoBanus Jlopenua.

24. DaeMeHTbI peIATUBUCTCKOM TUHAMUKU. B3auMocBsa3bp MeX Iy sHEpTueil u Maccoil.

25. 3axoH BcemupHoro Tarorenus. Bec. HeBecomocTs.

26. 3akons! Kennepa.

27. HckyccTBeHHbIe cyTHUKH 3emin. Kocmuueckue ckopocTu.

28. PeakTuBHOE JBMXKEHUE. YpaBHeHUEe Melepckoro.

29. 3apauu [{nonkoBcKoro.

30. AGCOIIOTHO YIPYroe 1 abCOIIOTHO HEYNPYroe CTOIKHOBEHHUS.

31. Cuna tpenus. Tpenue nokos. TpeHue cKonbxeHUe

2. TEPMOJUHAMMUKA U MOJIEKYJIAPHASA ®U3HUKA (1 kypc, 2 cemecTp).

1. OcHoBbl MonekysipHO# dusuku. Atom. Temmeparypa.

2. Wpeanvuplii ra3. 3axkonsl boims-Mapuorra, Ieii-Jlioccaka, Illapnsa. VYpaBuenue
Menneneesa — Kianeiipona.

OcCHOBHBIE ypaBHEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUH.

duznueckuii cMbIch TeMnepaTypsl. Uncno ABoragpo. 3akon JlansToHa.

PaBHOMEpHOE pacnpesieneHue SHEPTUH 110 CTENEHAM CBOOObI MOJIEKYII.

BHyTpeHHSIS1 SHEPIHsl CUCTEMBI.

IMpoueccel nepenoca: audQys3us, BHyIpeHHEE TPEHHE, TEILIONPOBOAHOCTb.

. CrarucTnueckue 3aKoHbl. Pacrpeznenenue Monekyll N0 CKOPOCTSAM. 3aKOH pacIpesieleH s
Makcaenna.

9. HMsmepenue ckopocreit Mosekyin. Onsit LlTepHa.

10. 3akon pacnpenenenust bonbimana. Uucno ABoranpo. 3akoH pacmpezaeneHusi MakcBesia-
Boabimana.

11. bapomerpuueckas ¢popmyna.

12. Jdnuna cBoGomHoro mpobera mosekyn. Kosdduiuuents: auddysuu, BHyTpEeHHETO TPEHHS,
TEIJIONPOBOJIHOCTH.

13. Temno u pabora. 1 3aKOH TEPMOIMHAMHKH.
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14. Pabota pacumpeHus rasa.

15. M3zoxopuueckuit mpouecc. M3o6apuueckuii nponecc. YpasHenue P. Maiiepa.

16. M3orepmuueckuii npouecc.

17. Anmabatuyeckuii nmpouecc. Ypasuenue [lyaccona.

18. IMomuTHdeckue mpouecc.

19. PaBHOBecHbIE U HEpABHOBECHBIE MpoLecchl. OOpaTHMBble U HEOOPATUMBIE IPOLIECCHI.
20. KpyroBsie npoueccsl.

21. Huxn Kapno. KITJI nukna Kapho.

22. JlBurarenb BHyTPEHHEr0 cropanusi. X0olIoAWIbHUKU. HarpeBaTenbHbIe HACOCHI.

23. 1l 3aKOH TEpPMOIUHAMUKH.

24. DHTpONHMS U TEPMOIMHAMUYECKAs] BEPOSITHOCTb.

25. BpluucneHue SHTPOIUH JUIsl PA3IMYHBIX IPOLIECCOB.

26. PeanbHbIN Ta3bI.

27. Teopernuueckue U30TEPMbI PEATBHOIO ra3a.

28. DKcnepuMeHTaJbHbIE H30TE€PMBbl peajbHOro rasa. IlepecwlmieHHbIi map W meperperas
JKHJKOCTb.

29. BHyTpeHH:S dHEPrusl peaJbHOro rasa.

30. Dddexr dxoyns-Tomcona. CxxmkeHue rasa.

3. QJIEKTPUYECTBO U MAI'HETU3M (2 kypc, 1 cemecTp)

1.  Dnexrpuueckuii 3apsa. CBoiictBa 3apsaaoB. 3akoH Kymnona.

2. HanpspkeHHOCTh 3JEKTPUYECKOro IO (TOYEYHBIM 3apsil, HPOBOJHHK, OECKOHEYHas
IJIOCKOCTB, cdepa). [IpuHuMn cyneprno3uiuy SNEeKTPUYECKHX MOJICH.

3. Ilorok Bexropa snexTpuueckoii nuayknun. Teopema Octporpanckoro-Iaycca.

4. Pabota, coBepiiaeMasi Ipy IEPEMENICHUH 3JIEKTPUYECKOTO 3apsiia B 3JIEKTPOCTATHYECKOM
none. IToTeHnuan »1eKTpocTaTHuecKOro Mmosl.

5. CB#3b MEX/Iy MOTEHIMAIOM M HANPSHKEHHOCTHIO. DKBUIIOTCHIIUAIBHBIC TIOBEPXHOCTH.

6. HneanbHble NPOBOAHUKH B JIEKTPUUIECKOM IOJIE. DIIEKTPUUECKas 3alHTa.

7. DOnexrpuyeckas €MKOCTb yeAMHEHHOro mpoBoiHuka. Kongencatopsl. EMkocTb
KOHJICHCAaTOPOB.

8. DOHeprusi 3apsHKEHHOTO NPOBOJHMKA M DHEpPrusi KoujeHcatopa. IImoTHOCTe dHepruu
UIEKTPUUECKOTO MOJIA.

9. JIMPNeKTpUKH B 3JEKTpUYecKoM moje. [loisipHble ¥ HENOJSIpHBIE JAWAICKTPHKH.
[Monspuszauus AUIIEKTPUKOB.

10. CBoGonHble M cBsA3aHHbIE 3apsAabl. OTHOCHTENbHAS IUAIEKTPUUYECKAs NPOHHUIAEMOCTh H
JTUBJIEKTPUYECKast BOCHPUMMYHUBOCTD BEIIECTBA. DJICKTPETHI.

11. Cernerosnexkrpuku. Ilbe3oanekrpuueckuii  3pdexkr.  DHeprus  MNOISIPU30BAHHOTO
JIUDJIEKTPHKA.

12. Dnexrpuueckuii Tok. Cuna Toka. [I10THOCTH TOKA.

13. VYcnoBus cymecrBoBanus Toka. CtoponHue cuisl. 3IC ucToYHMKA TOKA.

14. O6o06menHsIi 3akoH OMa a1 ydacTKa 1nend. 3akoH OMa i ydactka nend. 3akoH Oma ais
3aMKHYTOH LIeTIH.

15. 3axon Oma B nuddeperunansaoil popme. 3akon Jxoyna-Jlenna. 3akon xoynsa-JIenna B
nuddepeHnHanbHOM hopme.

16. PasserBnennbie nenu. [IpaBuna Kupxroda.

17. KoHTakTHast pa3HOCTb NOTEHIMAIOB. TepmoanekTpudeckue siaerns. Tepmo D/1C.

18. 3akonsl anekrponuza dapanes. DnexTpuueckas IPOBOAUMOCTD )KUIKOCTEH.

19. DrexrpompoBonHocTs ra3zoB. HecamocTosTenbHbIl ra3oBblil paspsa. CaMocTOSTENbHBIN
ra30BBId pa3psa.

20. MaruautHoe noje. JINHUM MarHUTHOM MHIYKLUH.

21. 3akoH Ammepa.

22. MarauTHOe 1oJje IMOCTOSTHHOTO ToKa. 3akoH bno-Casapa-Jlamnaca.

23. MarauTtHoe noJje NpsSMOJIMHEHHOro MPOBOJAHUKA C TOKOM, KPYrOBOT'O TOKa, COJICHOUA.
24. Cuna B3aMMOJECHCTBHS IBYX NPSIMOJIMHEHHBIX IIPOBOJHHKOB C TOKOM.

25. 3aKOH HOJHOTO TOKA.

26. Paborta, coBepiiiaemasi Ipu NepeMeIICHUH TPOBOAHUKA C TOKOM B MATHUTHOM IIOJIE.
27. JIBMxeHUe 3apsHDKEHHBIX YacTHIl B MarHUTHOM rniose. Cuita Jlopenna.

28. Doddexr Xomna.

4. QJJIEKTPOMATI'HETU3M. KOJIEBAHUS U BOJIHBI (2 kype, 1 cemectp).

1. DnexrpoMarHuTHas UHAYKIHS.

2.  DJeKTpUYECKHUH TOK B BUTKE, IBUKYILEMCS] B OHOPOHOM MarHUTHOM IOJI€.

3. JSIBneHWe CaMOMHIYKIUH.

4. Tok B 1Ieny Opy ee 3aMbIKaHUU U Pa3MbIKaHUH.

5. Bsanmuas uagykuus. Tpanchopmarop.

6. DHeprus MarHUTHOTO ITOJIS AIEKTPUUECKOTO TOKA.

7. MarauTHble MOMEHTBHI 2JIEKTPOHOB ¥ aTOMOB. ATOM B MarHUTHOM mojie. Teopema Jlapmopa.
8. JlnaMarHeTWKHU B OJHOPOJHOM MarHUTHOM IIOJIE.

9. IlapamarHeTHKH B OJHOPOAHOM MAarHUTHOM IIOJIE.

10. MarauTHOe 1oJje B BELIECTBE.

11. ®eppomarHeTusm.

12. VYpaBuenus Maxkcpenia.

13. I'apmoHunyeckue KoneOaTelabHbIC NBIKCHUE (yrpyras OpyXuHa, (U3MYECKUA MasTHHK,
MaTEMaTH4YECKUH MAsTHHK).

14. CnoxeHre rapMOHHYECKUX KOJieOaHMUil, HAIIPABICHHBIX BJIOJIb OAHOM MPSIMOIA.

15. CrnoxeHne B3aMMHO NEPHCHIUKYIISIPHBIX KOoJIeOaHUi.

16. 3aryxaromue kojaebaHus.

17. BoiHy)K/IeHHBIC KOJeOaHUsI.

18. KonebarenbHblil KOHTYP.

19. Hesaryxaromiue 3JeKTpOMarHUTHbIC KOIEOaHUs.

20. 3aryxaromine JIeKTPOMarHuTHbIE KoJeOaHusl.

21. BbIHYX/EHHbIE IEKTPOMarHUTHBIE KOJIeOaHUs

22. BonHOBbIe Tpoleccsl B ympyroit cpezae. IIpononbHble U momnepedHbie BodHBL. CKOPOCTb
pactpocTpaHeHus YIPYTuX BOJIH.

23. YpasHenue Oerymeil BonHbl. DHeprus BonHbl. JuddepeHunansHoe ypaBHEHHE BOIHOBOTO
JIBHIKEHMSI.

24. DnekTpoMarHUTHbIE BOJIHBL. HekoTopblie cBOiCTBa 2JIEKTPOMarHUTHBIX BOJH.

25. W3nyueHne 31eKTPOMarHUTHBIX BOJH.

26. Ilkana 31eKTPOMAarHUTHBIX BOJIH.

5. OIITHKA.(2 kypc, 2 cemecTp)

1. BosiHOBas U KBaHTOBAasi TEOPHsI CBETA.

2. 3aKkoHbl OTpakeHUs W IpelomieHus cBera. 3akoH CHemwmyca. IlomHoe BHyTpeHHee
OTpaKCHUE CBETA.

3. TeoMerpuueckas ONTHKA.

4. Onruyeckue npubOpsL: peh)pakTOMETp, BOJIOKOHHASI ONITHKA, CTEKIISIHHAS IIPU3Ma.

5. Tonkue nuH3bI. MHUKPOCKOI.

6. UWnrepdepenuns ceera. HTepdepeHius cBeTa 1 KOrepeHTHOCTb.

7. Crnocobbl HaOmomeHus uHTepdepeHumu cBera: onbiT FOHra, Ousepkana Openens,
ounpuszma Openens.

8. UurepdepeHiys cBeTa B TOHKUX IUICHKaX.

9. MHurepdepomerpsl. [IpocBeTiieHnE ONTHKH.

10. dudpakuus ceera. [Tpunuun [oiirenca-Openens.

11. Meron 30u @penens.



12. udpakunonnas pemerka. udpakius peHTTeHOBCKUX JTy4eH.

13. Ilonsrue o ronorpaduu.

14. Tlonspu3zauus ceera. EcrecTBeHHBII 1 NONAPU30BaHHBIM cBET. 3aKoH Maoca.
15. Tlonsipuzaryst mpu OTpaskeHUH U MpesioMiIeHnd. 3akoH bproctepa.

16. Ilonspuzauust 1npu  JBOHHOM ayuenpenomiienus.  MckyccTBeHHOe — aBOHHOE
JIy4enpeoMIIECHHUE.

17. Bpauienue miockocTy nojsipusanuu. EcrecTBeHHOE BpallieHHe.

18. Jlucnepcus cera. HopmanbHas u aHOMaJIbHas JUCTIEPCHU.

19. Tornowenue ceera. 3akon byrepa-Jlam6epra. 3akon byrepa-Jlambepra-beepa.
20. Paccesnue cera. 3akoH Panes.

21. Cxkopoctsb cBeta. OnbiT @u3zo. OnbiT MaiikenabcoHa.

6. OCHOBBI ATOMHOI1 1 SIIEPHOM ®U3UKH (2 kype, 2 cemecTp)

1. TennoBoe u3nmydeHue. AGCOMOTHO YepHOe Teno. 3akoHbl Kupxroda, Credpana-bonpumana
n Buna. Ontuueckas nupomerpust.

2. ®opwmyna Panes-Ixunca. ®opmyna Buna. 'unoresa ceeroBbix kBanToB. ®opmyna [Inanka.
3. ®oroaddexr. OcHoBHEIE 3aK0HBI PoTOddexTa. YpaBHeHue DifHIITeHHA. POTOIEMEHTH U
UX MPUMCHEHHE.

4. Hwmnynsc ¢orona. [laBnenue ceera. dpdexr Komnrona. Onsit bore.

5. Cnextpsl aTOMOB BozopoJa. JlnHeiiuaTeie, monocartsle, CIJIOMIHbIE CIIEKTPHI.

6. Mopenu crpoenus atoma. Onbitel Pesepdopaa. [loctynarsl Bopa. O0bsicHeHHE CHEKTPOB
aToMa BOJOpOJa.

7. KopnyckynsipHO-BOJHOBasi  Hpupoja  cBera.  KoOpImycKyJsipHO-BOJIHOBas — MpUPOIA
MarepuanbHbIX yacTull. Bonnsl ne bpoitns. [nuna BonHsl ae bpoiins.

8. VYpasnenne llpeaunrepa. CTaTucTuueckoe ToJIKOBaHUE BOJIH Je bpoitns.

9. CooTHolIeHHE HeonpeaeneHHocTel [ erizeHbepra.

10. MukpouacTuiia B  OJHOMEPHOW  MOTEHIMaNbHOW siMe. KBaHTOBaHME  3Heprum
MUKPOYACTHIIBI.

11. Atom Bogopoaa. KBantoBsie uncna no teopuu Illpeaunrepa.

12. Cnun anexrpona. [Ipunuun 3anperta [laymu.

13. Onucanue cOCTOSHUSI aTOMOB C IOMOIIBbIO KBAaHTOBBIX uuceln. [lepuoanueckas cucrema
aneMeHToB MeHeneesa.

14. Mopenu KBaHTOBO# (hH3HUKH TBEpAOro Tena. TUITbI KPHCTAIIMYECKUX PELIETOK.

15. Toustre o ¢ononax. TemmoeMkocTh KpucTaswioB. 3akoH [romnonra u Iltu. TemnoemMkocTs
KPHCTAJUIOB IIPY HU3KUX U BBICOKHX TEMIIEPAaTypax.

16. DneMeHTbl, 30HHON TeopuH. DHEpreTuuecKue 30Hbl B KpUcTaile. BanentHas, 3anpemieHHas
1 cBOOO/IHBIE 30HBI B KPUCTAJLIE.

17. 3anonHeHMe 30HHBIX YPOBHEH B METa/uIaX, IMOJYIPOBOAHUKAX U JUICKTPUKAX TP PA3HBIX
TeMmIeparypax.

18. KoHTakTHast pa3HOCTh MOTEHIIMAJIOB. Y CIIEXH COBPEMEHHOM MOIYIPOBOIHIUKOBOI TEXHUKHU.
19. TloHsTHE O COOCTBEHHOMN M NIPUMECHOMN MPOBOAMMOCTH IOJIYIIPOBOJAHHKOB.

20. CoctaB u CcTpoeHHE aTOMHOTO siipa. HykmoHsl, 3apsa, pasMep M macca aTOMHOIO sjpa.
Maccosoe u 3apsiioBoe uncia. [Ipupona saepHbix cui. JledexT Macchl 1 S3HEPrHs CBA3H sAAEP.
21. PagnoaktuBHOCT. BuIbl pamuoakTuBHOrO pacmana u W3MydeHHH (o —, f—,y — N3MEHEHUS
aToMHoro siipa). [TocrosiHHas 1 nepuoa nosypacrasa.

22. SlnepHble peakIMM WM 3aKOHBI cOXpaHeHus. Peaknust nenenus sapa. llemnas peaxnmst
nenenus. [onsaTue o saepHO 3HEpreTHKe.

23. Peaxums cuHTe3a aTOMHbIX sizep. [IpobiemMa ympaBiseMbIX TEPMOSICPHBIX PEAKIHIA.

24. DneMeHTapHbIE YaCTHLBI U UX KilacCH(UKaIHs.

3.3. BapuaHTsl 32124 JJ151 HHAUBUAYAJIBHOIO 32IaHUSI U CAMOCTOSITEILHOM PadoThI

1. MEXAHHKA (1 kypc, 2 cemecTp)

1. 3aBUCHMOCTH MPOHICHHOTO TEJIOM IyTH S OT BpeMeHH t Jaércsi ypaBHEHHEM
S=A+Bt+Ct*, rne A=3m, B=2m/c u C=1m/c* . Haiitu cpennee yckopenue Tena 3a
IIEPBYIO, BTOPYIO, TPETHIO CEKYH/IbI €TO JIBU)KEHHUSI.

2. Kamens OpouieH B ropuzoHTalibHOM HampasieHud. Yepes 0,5 ¢ mocie Havana JBIKCHHUS
YHCJIEHHOE 3HAYCHHUE CKOPOCTU KaMHs cTaio B 1,5 pasza OoJblie ero Ha4aiabHONH CKOPOCTH.
Haiitn HauaneHyt0 ckopocTh KaMHs. CONPOTHBIICHUE BO3/lyXa HE YYUTHIBATb.

3. Haiitu paauyc Bpalaromiero Koiueca, €cid M3BECTHO, YTO JIMHEHHas CKOpOCTb V; TOUKU
nexanei Ha oboze, B 2,5 pasa Oomblie JIMHEHHOH CKOPOCTH V), TOUKH, JIeKalleH Ha 5 cM
OJIrKe K ocH KoJteca.

4. Komeco paguycom R =0.1M Bpamaercs Tak, 4TO 3aBUCHMOCTh yIJIa IIOBOPOTA pajiyca OT
BpeMeHH jaercst ypapuenneM @ = A+Bt+Ct' rne B=2pan/c u C=1pag/c’ Jlnsa Todex,
JIexamux Ha obone Kojieca, HAaTH dYepe3 2c IOCIe Hadajla JBI)KCHHS CIEAYIOLIHe
BEIMYMHBL: 1)yriIoByH CKOPOCTh, 2) JIMHEHHYIO CKOpPOCTb, 3) YIJIOBOE YycKopeHue, 4)
TaHI'€HIMAJIbHOE YCKOPEHHUE, 5) HOpMaIbHOE YCKOPEHHE.

5. Teno maccoii 0,5 Kr ABMKETCS NPSIMOIUHENHO, IPUYEM 3aBUCUMOCTD IPOHIEHHOIO TEIOM
myTH S OT BpeMeHH { JadTcst ypaBHeHHeM S = A—Bt+Ct> — D, tne C=5m/c> u D=1
m/c’. Haiitu BEJIMYUHY CHJIBI, IEHCTBYIOIIEH HA TEJIO B KOHIIE IEPBOM CEKYH/IbI ABHKCHHUS.

6. Teno Becom 49 H ynapsiercsi 0 HenmoBMKHOE Tesno Maccoit 25 kr. Kunetuueckast sHeprus
CHCTEMBI 3THX JBYX TeJI HENOCPEICTBEHHO MHocye ynapa crana paBHa 5/x. Cumras ynap
LEHTPAJIbHBIM M HEYIPYTUM, HAHTH KUHETHYECKYIO SHEPTHIO EPBOTro Telia 0 yAapa.

7. Haiitn paboTy, KOTOpPYIO HAaJ0 COBEpIINTH, YTOOBI CkaTh NpyxuHy Ha 20 cM, eciu
M3BECTHO, YTO CWJIAa INIPONOpIHUOHATBbHA nAedopmanmu U mox neiictsueM cuisl B 29,4H
MpY’XKMHA C)KUMaeTcst Ha lcM.

8. HaiiTi 3aBUCHMOCTD YCKOPEHUS CHJIBI TSXKECTH OT BBICOTHI HaJ IOBEpXHOCTHIO 3emun. Ha
KaKOH BBICOTE YCKOPEHHE CHIIBI TSDKECTH COCTaBIIET 25% OT YCKOPEHHMs CHIIBI TSDKECTH Ha
TIOBEPXHOCTU 3eMIIU.

9. Ha Gapaban paguycom R=0,5M HamMOTaH IIHYp, K KOHIly KOTOpOro npuBs3aH rpy3 P1= 98 H.
Haiitn MomenT unepuuu OapabaHa, €CliM M3BECTHO, YTO IPy3 OIYCKAETCSl C YCKOPEHHEM
a=2,04 m/c’.

10. Menanbiit map pamuycom R =10 cM Bpamaercsi co CKOPOCTbIO, COOTBETCTBYIOIICH v =2
00/c, BOKpYT OcH, Ipoxosiiiei uyepe3 ero ueHTp. Kakyto paboTy Hafo COBEPLINTH, YTOOBI
YBEIMYUTH YIIIOBYIO CKOPOCTh BPAILICHU 1apa BABOE?

11. MaxoBoe KOJIeco Ha9MHAeT BPALIAThCA ¢ OCTOSHHBIM YIIOBEIM yeKopeHueM & = 0.5 pay/c’
u depe3 f, =15c¢ mocie Hauanma OBHOKCHHS NPUOOPETACT MOMEHT KOJHYECTBA ABIDKCHHS,

paBnblii L =73.5kr M%/c. HaliTn KHMHETHUECKyI0 SHEPIHIO KOJECa uepes t, =20c mocie

Hayaja BpalleHHU.

12. OpHOpOHBIN CTEPKEHb COBEpILIACT Majible KoueOaHHs B BEPTHKAIbHOW IMIOCKOCTH OKOJIO
TOPHU30HTAJIBHOM OCH, TPOXOJsIleil yepe3 ero BepxHuit koneu. [nuna crepxkus ¢ =0.5wm.
Haiitu nepuos koneOaHus CTEPIKHSI.

13. Ob6pyu mmamerpoMm 56,5 cM BHCHT Ha IBO37€, BOUTOM B CTCHY, M COBEpIIAcT Majble
KoJsieOaHMs B IIOCKOCTH MapauiebHON cTeHe. HaiTi nepros 3Tux KonebaHuid.

2. TEPMOJJUHAMMUKA U MOJIEKYJISIPHASI ®U3UKA (1 kypc, 2 cemecTp)
1. Haiitu maccy cepaucToro rasa (SO,), 3aHuMaromero o6séM 251 npu temneparype 27 °C u
naByieHud 760 MM pT. CT.



10.

HaiiTi mioTHOCTH BOIOpOIA IPH TEMIIepaType 15°C u naBnennn B 730 MM pT.CT.

Haiii 4mcio Monekyn Bogopona B lem®, ecrmi mapienme paBHo 200MM PT.CT., @ CPEIHSS
KBaJIpaTH4HAasi CKOPOCTb €ro MOJIEKYJI IIPH JaHHBIX ycI0BUsAX paBHa 2400 m/c.

Uemy paBHa HEprus TEIIOBOro ABKeHHs 20 © KUCIOpoAa MpH TeMIepaType 10°C? Kakas
YacTb 3TOH HEPTUM NPHUXOJUTCA Ha JOJIO IOCTYNATENbHOIO ABMKEHHs M KaKas 4acTh Ha
JIOJIIO BPAILATENILHOr0?

Heobxoaumo cxath 10203 BO3/yxa /10 00béMa B 2- 107M°. Kak BBITOJIHEE €r0 CHKUMATh:
annabaTHYeCKH UM U30TEPMUUECKU?

WneanbHas TteruoBas MammHa paboraer no uukiny Kapuo. Ilpu stom 80% Teruia,
MOJy4aeMoro OT  HarpeBaTens, nepenaércst XOoJIOAWIbHMKY. KomuyecTBo — Teruia,
[OJIy4aeMoro OT HarpepaTens, paBHo 1,5 kxan. Haitru: 1) KILJ. uwukna, 2) paGoty,
COBEPIIECHHYIO IPH MOJIHOM LIHKJIE.

HneanpHast XonoauibHas MallMHa, paboTatomias 1o obparHomy uukiy Kapno, nepenaer
TEMJO OT XOJIOAWIbHHMKA ¢ BOJOil npu Temmeparype 0°C KMISTHIBHUKY C BOJOH IpH
TeMHepaTypeIOOOC. Kakoe xoiu4uecTBO BOJBI HY)KHO 3aMOPO3HUTh B XOJIOJHIBHUKE, YTOOBI
IIPEBPATHUTH B Mapl Kr BOJbI B KUISATWIBHUKE?

HaiitTu wu3MeHeHus SHTpONMHU TpU mepexoae 8 T kuciopoga oT obdvéma B 10 1 mpum
TeMIiepaType 80° C x 00bémy B 40 11 ipu Temneparype 300°C.

HaiiTn u3MeHeHus SHTpONUM IpH U300apuyecKoM paciuupeHuu 8 r remus ot V=10 1 1o
o0béMa V=25 1.

Kakyro temmepaTypy UMeEIOT 3,5T KHCIIOpOAa, 3aHUMaroIIero oosém 90 oM’ IIPU JaBJICHUH B
28 at™.? I'a3 paccMaTpuBaTh Kak 1) ujeanbHblid, 2) pealbHblil.

3. QJIEKTPUYECTBO (2 kypc, 1 cemectp)

L.

2.

Bo ckoJbkO pa3 cuia HBIOTOHOBCKOTO IMPUTSDKCHUS MEXAY OBYMs HPOTOHAMH MEHBIIE
CHJIBI X KYJIOHOBCKOTO OTTaJKUBaHHUs? 3apsi MPOTOHA YHCICHHO PABEH 3apsiay dJICKTPOHA.
JIBa OIMHAKOBBIX METAJUTMYECKHUX 3apsDKCHHBIX Iaprka BecoM 1,96 H kaxaplii HaxoauTes
Ha HEKOTOPOM PAaCCTOSIHHU APYr OT apyra. HalTu 3apsia mIapHKoB, €CIM H3BECTHO, YTO Ha
9TOM PACCTOSHUH HX JJIEKTPOCTATHYECKAs] SHEPIUsi B MIJUIMOH pa3 Goblie HX B3aUMHOU
IPaBUTALIMOHHON SHEPTHH.

PaccTosiHue Mex/Iy ABYMS TOUeUHbIMM 3apsgamu ¢ =7.5-10°Kn u ¢, =-14.7-10° Kn

paBHO 5 cM. HailfTu HampspKeHHOCTH DJIEKTPUYECKOTO IOJII B TOYKE, HaxoJsIieiics Ha
paccTosHMM 3 CM OT MOJIOKUTENBHOTO 3apsiia U 4 CM OT OTPULIATENIFHOTO 3aps/a.
OnpenenuTh HANPSIKEHHOCTh DJIEKTPUYECKOTO TMONs Ha paccrosHud 2-10° cm ot
OJTHOBAJICHTHOTO MOHA. 3aps]] NOHA CYNTATh TOYCUHBIM.

B miI0ockoM ropu30HTaIbHO PACIONIOKEHHOM KOHJASHCATOPE 3apsDKEHHAas Kareldbka PTYTH
HAXOJAUTCSI B PABHOBECUH NPU HANPSDKEHHOCTH 3nekTpudeckoro noist £ =600 B/cm. 3apsin
Karu paseH 8-107" Kut. Haiitu papuyc karum.

Ha xakoe paccrosiHue MOTYT COIM3HUTBCS JIBa SNIEKTPOHA, ECIH OHM ABMDKYTCA HABCTpETY
JIPYT IPYTy C OTHOCUTENBHOM CKOPOCTHIO, paBHOM 10° cM/cex?

Kakast coBepuiaercst pabota Mpd [epeHeceHHH TodeyHoro 3apsiga B 2-10°Ku wu3
OECKOHEYHOCTH B TOYKY, HAaXOJSIIyIOCS Ha PAcCTOSHHMHM | CM OT IOBEPXHOCTH IIapa
pazuycoM | ¢M ¢ MOBEPXHOCTHO! UIOTHOCTBIO 3apsiaa o =107 Ki/em™?

DIEKTPOH BJICTACT B IUIOCKUI TOPU30HTANIBHBIA KOHAEHCATOP MapauIeIbHO €ro IUIaCTHHAM
CO CKOPOCTBIO 1),(:107 m/cek. HampsbxkeHHOCTh mouisi B KoHneHcarope £ =100 B/cM, mmuna
KOHJIeHcaTopa =5 c¢M. HaliTu BenMuuHy M HampaBJIeHHE CKOPOCTH 3JIEKTPOHA IPH BBLIETE
€ro U3 KOH/ICHCAaTopa.

Haiitu emxocts 3emHoro mapa. Pamumyc 3emHoro mapa npussaTh paBHeiM 6400 xm. Ha
CKOJIBKO M3MEHHUTCS IIOTEHIHall 3€MHOTO Ilapa, €CIM €My COOONIUTH KOJIWYECTBO
JNeKTpuuecTBa, paBHoe 1 Kn?

10.

11.

12.

13.

15.

16.

17.

Karymka wu3 wMmenHoil mpoBojoku wumeer comporuBieHne R =10.80mM. Bec wMenHoit
npoBonoku paBeH P =33.4 H. Ckonpko METpPOB INPOBOJIOKH M Kakoro aumamerpa d
HaMOTAHO Ha KaTyuke?

OOMOTKa KaTylIKH U3 MEJIHOW MPOBOJIOKH MpHU Temmepatype 14 C umeer CONPOTHUBJICHUE
10 Om. Ilocne mpomyckaHust TOKa COHNPOTHBIEHHME OOMOTKH crajo paBHo 12,2 Om. [Jlo
KaKoil TemmepaTypsl Harpenack oomMotka? TemmepaTypHbiii KO3)OHUIMEHT CONPOTUBICHHUS
Mefu paBeH 4.15-107 rpax’.

Onement J.J1.C. B 2 B umeeT BHyTpeHHee conpotusienue 0,5 Om. Ompenenuts najaeHue
NOTEHIMAla BHYTpPU O3JeMeHTa npu cuie Toka B wuenu 0,25 A. Haiitu BHemnee
CONPOTHBIICHUE LIETIH TIPU ITUX YCIOBHSX.

DOneMeHT 3aMBIKAIOT CHayajla Ha BHeIIHee comportuBieHue R;=2 Owm, a 3aTeM Ha BHeELIHee
conporusienne R,=0,5 Om. Haiitu O./1.C. anemMeHTa U €ro BHYTPEHHEE COIpPOTHBIICHHUE,
€CIIM U3BECTHO, YTO B K&)KAOM M3 3THX CIIy4aeB, MOLIHOCTb, BbIJE/IsAEMasi BO BHEIIHEH Lieny,
OJIMHAKOBa U paBHa 2,54 Br.

. SHCKTpH‘ICCKI/II‘/‘I YalHUK HMMEET IBE 0OMOTKH. HpI/I BKJIFOYEHUU OJHON W3 HUX BOJa B

YyaifHUKe 3aKUIUT 4Yepe3 15 MUH, Ipu BKIIOYEHHH Apyroil — yepe3 30 MuH. Yepe3 CKOJIBKO
BPEMEHHM 3aKHUITUT BOJA B YalfHUKE, €CIIM BKIIOYUTH 00e 0OMOTKM: 1) mmocienoBarensHo, 2)
napasiensHo?

Kakoe KonuuecTBO »IeKTPHYECKOil SJHEPruy Halo M3PAacXOA0BaTh, YTOOBI IPH JIEKTPOIIU3E
pactBopa AgNO, Beinermunocs 500 Mr cepe6pa? PasHOCTh MOTEHLHANOB Ha JNEKTPOJAX

paBHa 4 B.

[Inomane Kaxa0ro MEKTpoJa HOHU3ALMOHHON KaMephl 100cM® u paccTosiHuE MEXly HUMHU
6,2 cM. HaiiTn TOK HachIIIeHUs B TaKOH KaMepe, €CIM N3BECTHO, YTO HOHU3ATOp 0OpasyeT B
1om’ execekyHaHo 10° MOHOB Kax10ro 3HaKa. IOHbI CYHTATh OJHOBAICHTHBIMH.
[Norennman nonusannu atoma renus 24,5 B. Haiiti paboty nonusanuu.

4. QJIEKTPOMAI'HETHU3M. KOJIEGAHHUA U BOJIHBI (2 kype, 1 cemectp)

L.

2.

Haiitn HanpspkeHHOCTP MAarHUTHOTO IIOJISL B TOYKE, OTCTOSIIEH Ha 2 CM OT OECKOHEYHO
JUTMHHOTO MPOBOJIHHUKA, IO KOTOPOMY T€UYeT TOK B 5 A.

Haiitn HanpspkeHHOCTh MAarHUTHOTO TIOJSI B IEHTPE KpPYrOBOTO IIPOBOJIOYHOTO BHTKA
paauycoM 1 cM, o KOTOpoMy TedeT Tok | A.

JIBa mpsSIMOJIMHEHHBIX JUIMHHBIX TPOBOAHMKA PACIOJIOKEHBI MAapajjIeNbHO HAa PAcCTOSHUU

10 cm gpyr ot apyra. Ilo mpoBomguukam TekyT Toku I, =1, =5AB IpPOTHBOMONOXKHEIX

HampapieHUsAX. HaliTm BenMuMHy M HampaBiIeHHE HAINPSHKEHHOCTH MAarHUTHOTO IIOJIS B
TOUYKe, HaXOIs1Ielcst Ha paccTossHUM 10 cM OT Ka)10ro MPOBOIHUKA.

W3 npoBonoku umHOIO 1 M chenaHa kBajpaTHas pamka. I1o 3Toii paMke TedeT TOK CHIION
10 A. HaiiTi HanpsiKeHHOCTh MarHUTHOTO TOJISl B LIEHTPE PaMKH.

OOMOTKa KaTylIKH CcliejlaHa U3 MpoBosioku auametpoM 0,8 MM. BUTKH TUIOTHO mpuieraror
Zpyr K apyry. Cumuras KaTyIIKy JOCTaTOYHO JJIMHHOM, HAUTH HANPsHKCHHOCTh MArHUTHOTO
10JIs1 BHYTPU KaTYIIKH MIPH cuile Toka B 1 A.

B ogHOpOIHOM MarHWTHOM IOJI€, HAMPSDKEHHOCTHh KoToporo 1000 3, momenieHa kBaapaTHast
pamka. Ee miockocTh cocraBiisieT ¢ HalpaBiICHHEM MAarHUTHOTO MOJS YToil 45°, Cropona
pamku 4 cMm. OnpenenuTs MarHUTHBIN TOTOK, IPOHU3BIBAIOLINHN paMKy.

Mexny HoJOcaMH 3JICKTPOMAarHWTa CO3MAeTCsl OJAHOPOJHOE MAarHUTHOE IOJIe, WHIYKIUS
rotoporo pasHa 0,1Tn. ITo mpoBoxy mnmmHOIO B 70 CM, HOMEUNIEHHOMY NEPIEHANKYISIPHO
CUJIOBBIM JIMHUSIM, TeueT TOK cuioi 70 A. Haiitu cuity, JefcTBYIOIIYIO Ha IPOBOJ,.

Haiiti KMHETHYECKYIO 3HEPTHUIO IPOTOHA, IBHKYIIEToCs MO Ayre OKPYKHOCTH paguycoM 60
CM B MarHUTHOM I10JI€, MHAYKIHsI KoToporo pasHa 1 Ta.

B opHOopomHOM MarHMTHOM Iojie, MHAYKUUs kotoporo pasHa 0,1 Ti, paBHOMEpHO
Bpallaercst Karylka, cocrosmas u3 100 ButkoB nposonoku. Kartymka pemaer 5 o6/cek.
[Inomane monepeyHoro ceueHus katymku 100 em>. Och BpaIlleHHs] NIePIIEeHANKYIISIPHA OCH



10.

11.

12.

13.

14.
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20.

KaTyIIKA U HalpaBJIeHHIO MarHUTHOro nois. Haittu makcumanenyio 2./1.C. HHAYKIMH BO
BpaIIaoIeics KaTyIke.

Yepes kaTyniky, HHAYKTHBHOCTh KoTopoi paBHa 0,021 I'H, TeueT TOK, M3MEHSIOLIUICS CO
BpemMeHeM 1o 3akoHy [=Isinot, tne 1,=54, w=2z/T wu T=0,02c. Haiitn
3aBucHUMOCTh OT BpeMeHu: 1) D./1.C. caMOMHIYKIIMH, BOSHUKAIOLIEH B KaTyIIKE, 2) SHEPIUU
MarHUTHOTO MOJISL KATYLIKH.

Hanmcars ypaBHeHHE rapMOHHYECKOTO KOJIEOATEIBHOTO IBMKEHUS C aMIUIUTYJOH B 5 cM,
ecn B 1 MuH coepmaercs 150 koneGaHmii M HadanbHas dasa KouneGaHuii pasHa 45°.
Haueprtuts rpaduik 3TOro IBHKEHUSL.

Hanmcare ypaBHEHHE TapMOHHYECKOTO KOJIEOATEIBHOTO IBMIKEHHS, €CIM MaKCHMAaIbHOE
yckopeHue Touku 49,3 em/c?, nepuos KojiebaHui 2 ¢ U CMEIICHHE TOYKU OT IOJO0XKCHHUS
paBHOBECHS B HAYaJbHBI MOMEHT BPEMEHH 25 MM.

K npyxuHe mojserieHa uyalika BECOB C TMpsAMH. [Ipm 5TOM nepuon BepTHKAIbHBIX
konebanuii paBen 0,5 c. ITocme Toro kak Ha 4YaliKy BECOB MOJOXHIM elie JA00aBOYHbIC
THpH, NEpUOJ BEPTHUKAJIbHBIX KojebaHmii cranm paBeH 0,6 c. Ha ckombko yuIMHHIACH
MIpY>KHHA OT MpUOaBIeHHs 3TOro 100aBOYHOrO rpy3a’?

Touka y4acTByeT OJHOBPEMEHHO B [BYX B3aHMHO-NEPIEHIMKYISAPHBIX KOJIeOaHUsX
x=2sinwt Uy =2cos ot . HalTH TpacKTOPHIO ABHKEHHUS TOUKH.

Haiitu pasHocts (a3 konebGaHWil IBYX TOYEK, JEKAI[MX Ha Jy4e M OTCTOAIIMX Ha
paccTosHMM 2 M APYT OT Jpyra, €M JAJIMHA BOJIHBI paBHa | M.

. 8
KonebaTenbHblii KOHTYp COCTOUT W3 KOHJEGHCATOpa EMKOCTBIO §~10 D u Karymiku,

MHJIyKTUBHOCTb KOTOPOW paBHa 2-107°I'w. Ha Kaxkyio IUIMHY BOJHBI HACTPOEH KOHTYp?
ConpoTHBICHHEM KOHTYpa NpeHeOpeys.

Karymika, HWHIYKTUBHOCTH KOTOPOH L =3-10°Iu, NpHCOCIMHEHA K IUIOCKOMY
KOHZIEHCATOpy ¢ ruiomaasio miactud S =100 eM® u paccTosiHAE MEXIy HUMH d = 0,1 MM.
Yemy paBHa AMAIEKTPHYECKas IPOHHLIAEMOCTb CPEIbl, 3aMOJHAIOMICH IMPOCTPAHCTBO
MEX]y ITACTUHAMH, €CIIM KOHTYP PE30HHPYET Ha BOJHY AMUHON 750 M?

O6MoTka KaTymku coctouT u3 500 BHUTKOB MEQHOTO IMPOBOAA IUIOLIAJb MOMEPEYHOro
ceuenns B 1 MM’ Jlnuna katymku 50 cM u ee amamerp 5 cM. Ilpu kakoit uacrtore
MEPEMEHHOr0 TOKA IIOJHOE CONpPOTHBIECHHE JTOW KAaTYIIKH BIBOE OOJblIE €€ aKTHMBHOTO
COIIPOTUBIICHHSA?

Konpencarop emxoctbio B 20 MK U peocTar, akTHBHOE CONPOTHUBICHHE KOTOPOIO PaBHO
150 Om, BKJIIOUEHBI TOCJIEAOBATENBHO B 1IN epeMeHHoro Toka yacroroi 50 I'm. Kakyro
4acTh HANPSDKCHUS, IPUIOKEHHOTO K 3TON LEIH, COCTaBIIET MaJicHUe HampshKeHus: 1) Ha
KOHJIeHCaTope U 2) Ha peocrare?

B uens nepemenHoro Toka HampspkeHueM 220 B BkimoueHsl mocienoBarenbHo eMKocTh C,
aKTHBHOE compoTuBicHue R u wHAykTHBHOCTH L. Haiiti namenme HanpspxeHus Upua
OMHYECKOM CONPOTHUBIICHUH, €CIIM U3BECTHO, YTO IaJCHUE HAIPSDKCHHS Ha KOHJICHCATOpe
U, =2U, u naxenne nanpspxenust Ha uagykrusaoctn U, =3U, .

5. OIITHUKA (2 xype, 2 cemecTp)

L.

l'opu3oHTaNbHBINA JIyd cBeTa MajJaeT Ha BEPTUKAILHO PACIONOKEHHOE 3€pKajio. 3epKallo
MOBOPAYMBACTCS HAa YroJll O OKOJO BepTUKanbHOW ocu. Ha kakoil yrom mnoBepHeTCs
OTpa)KeHHBbIH J1y4?

Jlyu cBera mamaer mox yrimom 30° Ha IIOCKONAPAIIENbHYIO CTEKIAHHYIO IUIACTHHKY H
BBIXOJIUT M3 Hee MapajlIesibHO MepBOHAaYanbHOMY Jydy. IlokazaTens mpenomieHus cTekia
1,5. KakoBa TounuHa d IIaCTUHKH, €CIIU PACCTOSHUE MEXIy TydaMmu paBHO 1,94 cm?

11.

14.

16.

17.

Jlyu cBera majgaer moj yrjioM i Ha TeJo ¢ mokaszaresneM mnpesomieHus n. Kak 10/mKkHbl ObITh
CBS3aHBl MEXIy cO00H { M n, 4YTOOBI OTpPaXEHHBIM Jyd OBUI HEPIEHAUKYISIPEH K
IIPEIOMIICHHOMY?

[lokazaTens mnpenomieHus crekiaa paBeH 1,52. HaifTu mnpenenpHble YIIBl HOJIHOTO
BHYTPEHHETO OTPaKeHUs Ul IOBEpXHOCTEH paszmena: 1) cTekio — BO3ayX, 2) Boja —
BO3/YX, 3) CTEKJIO — BOJIA.

IMoka3zarenu npenomMyIeHUs: HEKOTOPOIO COPTa CTEKJIA JUls KPAaCHOTO M (pHOJIETOBOrO JIyuei
paBHBI cooTrBercTBeHHO 1,51 m 1,53. Halitm mpenenbHble YITBI HOJHOTO BHYTPEHHETO
OTPAXKCHUsI IIPH TAACHNUH 3THX JIydeil Ha IPAHMILY CTEKIO-BO3YX.

Panuycbl KpHBHM3HBI OBEPXHOCTEH JBOSKOBBIMYKION muH3bI paBHbl R =R, =50cm.
IlokazaTenb mpejgomieHUs MaTepuana JIMH3bI paBeH n=1,5. Haiitm ontudeckyro cuiy
JIMH3HI.

JIun3a ¢ QOKyCHBIM paccTosHHEM 16 cM gaeT pe3koe H300paKeHHe MpeaMeTa MpU ABYX
TIOJIOKEHHSIX, pacCTOsHUE Mexay KoTopeiMu 60 cMm. HaiiTu paccTosHue OoT mpeamera a0
JKpaHa.

[Inocko-BeimyKiIast IMH3a ¢ paanycoM KpuBu3HbI 30 ¢M U mokaszaresneMm mpenomieHus 1,5
JlaeT U300pakeHHe MpeaMeTa ¢ yBelnndeHHeM, paBHbIM 2. Haiitu paccrosiHue mpeaMera u
n300pakeHHs OT JIMH3HI.

B ombite IOHra orsepcTusi ocBelaqMCh MOHOXPOMATHYECKHUM CBETOM JJMHOW BOJIHBI
A=6-10"cM, paccTOsHHE MEXKAy OTBEPCTHSMH | MM M PAaccTOSHHE OT OTBEPCTUH 10
akpana 3 M. HaiiTi nmonoxxeHue Tpex NepBbIX CBETIBIX MOJIOC.

. B ompite ¢ 3¢pKajIaMu (DpCHeIIH PacCTosIHUE MEXKAY MHUMbBIMU I/I306pa)KCHI/I$IMI/I HCTOYHHKaA

cBeta ObuTO0 paBHO 0,5 MM, paccTosHHE OO 3KpaHa 5 M. B 3ejeHOM cBeTe MONy4HIIHCH
UHTEpEPEHLIMOHHbIE MOJIOCHl HA PACCTOSIHUM SMM Apyr oT jpyra. HailTu nymHy BOJHBI
3€JI€HOT0 CBETA.

o 0 o
Ha wMbubHyto mieHky (n=1,33) mamaer Oenblii cBer mon yriaom 45°. Ilpu kaxoit
HAMMEHbBLIEH TOJIMHE IUICHKH OTPa)KeHHbIE Jy4d OyAyT OKpalleHbl B JKENTHIA IBET (
A=6-10" cm)?

. Paccrosinue MEXAY IIAThIM U ABaALATh IS ThIM CBETJIBIMU KOJIbLITaAMU Hprorona paBHO 9 MM.

Pamumyc xpuBu3ubl nuH3bl 15 M. Haiitu 1niuHy BOJHBI MOHOXPOMAaTHYECKOTO CBETa,
aJIAl0IIero HOPMaIBHO Ha ycTaHOBKY. HaOutoieHue npoBOUTCs B OTPAKEHHOM CBETE.

. Beruucnuth paanycChol IEPBLIX IISTH 30H (DpeHen;I, €CJIK paCCTOsIHUE OT UCTOYHHKA CBETA 10

BOJIHOBOW IOBEPXHOCTH paBHO | M, paccTOSIHME OT BOJIHOBOM MOBEPXHOCTH OO TOYKH
HabJIIoIeHHs TakKe paBHO 1 MU A =5-107 M.

Ha miens mmpuHO# 2 MKM najfaeT HOpMajabHO NapajuieNbHBINA My40K MOHOXPOMATUYECKOrO
ceera ¢ JumHOW BomHBI A =58904. HaiiTu yriel, B HampaBICHUHM KOTOPHIX OymyT
HaOJII01aThCsl MUHUMYMBI CBETA.

. Ha menps magaer HOpPMAaJIbHO HapaIHIe.HLHHﬁ ITY40K MOHOXpOMAaTH4Y€CKOro CBeTa € JUTMHOW

Boaubl A. IllupuHa menu paBHa 6A4. ITox kakum yriiom OyaeT HaGIIOAATHCS TPETHIA
JI(paKIMOHHBI MUHUMYM CBeTa?

Yemy paBHa MOCTOSIHHAS AU(PPAKLUOHHON PEIIETKH, €CIIU 3Ta PENIeTKAa MOKET Pa3pelinTh B
HEPBOM TOPSIIIKE JIMHUM CIIEKTpa Kanust A =40444° u A = 4047 4°? lllupuna pemeTku 3 cM.
OnpenenuTs yrojl NOJNHOM NMOJAPU3ALUMKM NIPU OTPAKEHUM CBETa OT CTEKJa, MOKa3aTesb
IpeJIOMIIEHHs. KOTOpOro paseH 1,57.

. HpeI[CJILHHﬁ Yroji noJIHOro BHYTPEHHEI0 OTPaXCHUST IJII HEKOTOPOI'0 BCIIECTBA PaBCH

0 o
45". Uemy paBeH Ui 9TOTO BEIECTBA yrojl MOJHON NOJsIpU3aliiu?

YeMmy paBeH MOKa3zaTeldb IIPEIIOMJICHHS CTEKJIA, €CIM IIPH OTPAXEHHH OT HEro CBETa
OTpa)KCHHbIH J1yd OyeT MOJHOCTHIO MOJISIPU30BAH MPH YIJIe IPETOMIICHHS 30%

. Uemy paBeH yros Mex1y TJIaBHBIMHU IIJIOCKOCTSAMH IOJISIPU3aTOpPAa W aHAJIN3aToOpa, €Cld

MHTEHCHBHOCTh E€CTECTBEHHOTO CBETA, NMPOMIEIIIEr0 4epe3 MOJIPH3aTOp M aHAINU3aTop,
yMeHblIIaeTcs B ueThipe pasza? [loromieHremM cBera npeHeopeyb.



6. OCHOBBI ATOMHO¥ U SIIEPHOM ®U3UKU (2 Kype, 2 cemecTp)

1. MoHocTs U3ydeHHs aOCONIOTHO YePHOro Tena paBHa 34 kBT. HaifTu Temneparypy 3Toro
TeJa, €CJIM U3BECTHO, YTO MOBEPXHOCTH ero paBHa 0,6 M2,

2. Haiit, kakoe KOTMuecTBO 3Hepruu ¢ 1 cM” moBepxHOCTH B | ¢ M3IydaeT aGCONIOTHO
YEpHOE TENO, €CJIM HU3BECTHO, 4YTO MAaKCHMajbHas CHEKTpajbHas IIOTHOCTh €ro
JHEPreTU4YeCKOi CBETUMOCTH MPUXOJUTCS HA JJTUHY BOJHBI B 4840 A,

3. Ha «xakylo JUIMHY BOJHBI IIPUXOJAMTCA MAKCHUMyM  CIEKTPalbHOW  IJIOTHOCTH
9HEPreTHYECKOH CBETUMOCTH a0COIIOTHO YEPHOTO TENa, UMEIOIIEro TeMIEepaTypy, PaBHYIO
TEMIIEPAaTypE YETOBEUCCKOro Tena, T.e. ¢ =37 °C?

4. C xaxkoi CKOPOCTBIO JIOJKEH JBUTAThCS AIIEKTPOH, YTOOBI €r0 KWHETUYECKask SHEPrust Oblia
paBHa 3HEpPruy HOTOHA C JIIMHOM BOTHBI A = 52004° ?

5. Kpacuas rpasmna doTosddexra ams Hexotoporo Meramia pasna 2750 A°. Uemy pasmo
MHUHHUMaJIbHOE 3HauCHHE YHEePrin (HOTOHA, BbI3bIBaIONIETr0 (oTod(PderT?

3.4. BapuaHTsl 3aJaHuii 1151 HOATOTOBKH K TeKyllleMy KOHTPOJIIO B TecToBoOii opme

1. MEXAHUKA
1. Ompenenenye TMHEHHON CKOPOCTH B MEXaHUYECKOM JIBHKEHUH:

1) BexropHas BenM4MHa, ONpeAenseMas BTOpoit IPOM3BOJHON pajiyca — BEKTOPa ABUKYILEHCS

. d¥F
TOYKH 110 BpEMEHU: U =——-.
dt
2) BekropHas BennumHa, onpe/ensieMas epBoil MPOU3BOAHON paanyca — BEKTOPa ABHIKYLICHCS
_ dr
TOYKH 110 BPEMEHU: U = =
t

3) BexropHasi BenuumHa, onpeesnsieMas nepBoii MporU3BOIHOI yriia IOBOPOTa Teja M0 BPEMEHH:
_ dp
a=22.
dt
4) BexropHas BeIM4MHA, ONpeesieMast BTOPOi MPOM3BOAHON YIiIa MOBOPOTA TEJIa 110 BPEMEHHU:
. dp
E=—>"F.
dt
5) Bennunna, ompeznensercs NpONW3BEACHHEM YIJIOBOH CKOPOCTH Ha PaanyC OKPYKHOCTH, IO
KOTOpPOM! TOUKA JIBIKETCS: U =®-R.

2. OHpCL[eIICHI/Ie JIMTHEHHOTO YCKOpEHUS B MEXaHUYICCKOM JIBUIKCHUU

. . - dv
1) BCKTOpHa}I BEJIMYMUHA, OIIpeacisieMas II€PBOU ITPOU3BOJHOU CKOPOCTH I10 BpPEMECHU: a = 7 .
t

dv
2) Bennuuna, Xxapakrepu3yommas ObICTPOTY HU3MEHEHHUSI CKOPOCTH 110 MOLYIIO: a = Z
t

2
[
3) Benunuuna, Xapakrepu3yommas ObICTPOTY H3MEHEHHUSI CKOPOCTH 110 HAIPABICHUIO: d = z

4) BekTopHasi BelM4MHa, Onpe/essieMas IepBOil MPOU3BOIHOI YIJIOBOW CKOPOCTH 0 BPEMEHHU:
dé

g=
dt
S5) BekropHas Benu4mMHa, ONpejenseMas BTOPOM MPOM3BOAHOM yriia MMOBOPOTA MO BPEMEHH:
. dp
E=—>"F.
dt

3. Kakas u3 popmyn BbipaxkaeT nepBblii 3akoH Hpl0TOHA [UIsl MHEPIMANIBHBIX CHCTEM OTc4eTa?

1) F=ma; 2)177:—17"2; 3)F=G%; 4)13:m§; 5)  Ecmm ﬁ‘:O, TO
=0

U =cosnt

4. Kaxkas 3aBUCUMOCTb BBIpa)kaeT BTOpoii 3akoH HeioTona?

DF-mi: 2 F=-F: 3)F-G"F: 4 F=mg 5 Eom =0, 10

O =cosnt

5. Kakas 3aBUCHMOCTH IIOKa3bIBACT, YTO BCIAKOC JIeCTBUE TEI Apyr Ha Jpyra UMECT XapaKTep

B3aHMOHCﬁCTBHH?

) F=ma; 2)F=-F; 3)F=G™2; 4)F=mg; 5 Ecom Y F=0, 10
r i=0

U =cosnt

6. Kaxast u3 popMynupoBOK BBIPAXKACT 3aKOH COXPAHECHHS UMITYJIbCa:

1) UMmynbc 3aMKHYTOH CHCTEMBI HE H3MEHSAETCS C TEUCHUEM BPEMEHHU.
2) T'eomerpuueckas CyMMa HMITYJIBCOB TeJl, BXOJAIIMX B 3aMKHYTYIO CHCTEMY, €CTh BEJIMUMHA
MOCTOSIHHASL.
3) B 3amKHyTOH cHCTeME MeXaHH4eCKash SHEPIUs COXPAHSACTCS, €CIU ACHCTBYIOT TOJBKO
KOHCEPBATHBHbIE CHIIBI.
4) 3amkHyTas (M30IMPOBAaHHAs) CUCTEMa — 3TO MEXaHM4YEeCKas CHCTeMa Tell, Ha KOTOPYIo He
JICHCTBYIOT BHEIIHUE CHJIBL.
S) BHeriHue cuiibl — 3TO CHJIbI, C KOTOPBIMU Ha TeJa MEXaHHYECKOW CHCTEMbI ACHCTBYIOT Tena,
HE BXOJAIINE B JAHHYIO CUCTEMY.
7. Kakast u3 GpopMyI1 BeIpakaeT CHITy TPEHHsI CKOJIBKEHHUS?
m, -m = ~ = _

1) F=—kx; 2)F:G%; 3) F=mg; 4 F=u-N; S5 F=ma
8. Teno paBHOMEpPHO MEpeMEIIaeTCss MO TOPU3OHTAIBHONW TMOBEPXHOCTH M3 MOJIOKEHUS 1 B
MOJIOXKEHHE 2.

/' U
2]
A




1 1

Kakyro paboTy coBepiIaeT Ipu 3TOM CHJIA TSKECTH?
2
1) A=F-S-Cosa; 2) A=mg-S-Cosa;3) A=0; 4) jﬂ~dv; 5) A=mgS .
1

9. MourHoCTh B MEXaHUKE 3TO:

1) BekropHas BenuuuHa, paBHasi IPOM3BEICHUIO BEKTOPA CHJIbI HA BEKTOP CKOPOCTH.

2) CxansipHast BeIM4MHA, paBHas paboTe, BHIIIOJIHCHHON B €AMHUILY BPEMEHH.

3) CxansipHOE pOM3BEICHNE PadOTHI HAa BPEMs, 32 KOTOPOE OHA BHINOJIHEHA.

4) CxanspHoe IpOU3BEICHHE BEKTOPA CHIIbI HA BEKTOP NEPEMEIICHHUSI.

5) CxanspHas BEJMYMHA, PaBHAs MPOM3BEACHUIO CHJIBI HA IIEPEMENICHHE U Ha KOCHHYC YIJa
MEXTY HUMH.

10. Kunetneckas 3Heprus Teja Mpy NOCTYNaTeIbHOM JIBUXKCHHUH onpe/ersiercst GopMyioi?

o

kx? Jo’ mo ma’ A*
1) E=mgh; 2) E=—; 3)E=—; 4 E=——; 5 E=———
) E=mg ) 2 ) 2 ) 2 ) 2

11. IToreHimanbHas SHEPTHsl TEJIa MacCoil m Ha BbIcOTe /i onpenensercst HopMyIoi:

o

la,l 2 ZAZ
D E=mgh: 2) E=" 3)E:‘%"; 4)E=%; 5)E:%

12. IToTeHnManbHast 3HEPTUs yIpyroaehopMUPOBAHHOIO Tela onpeensiercs GopMyIIoi:

o

kx? Jo’ mv ma” A*
1) E=mgh; 2) E=—; 3)E=—; 4 E=——; 5 E=—"—
) E=mg ) 2 ) 2 ) 2 ) 2

13. 3akon COXpaHCHUsI UMITYyJIbCa, 3aIUCAHHBIA JIJISI ABYX T€JI IIpU a0COJIIOTHO yupyrom yaape
HUMECT BU:

2 2 2 2
— — — m, m,U: mu m,u
D mB,+m0, =(m, +m, )i 2) A= 3)
2 2 2 2
2 2 2
mu, + mu, _ (m+m)u”
2 2 2 ’

n

Z(Ek, + Em) = const .

i=1

4) mU, + m,0, = mu, + m,i,; 5)

14. Mozyns MOMEHTa CHJIBI OTHOCUTENILHO HemoABIKHOHN ToukH (0) 3T0:
WM=F-d; 2)M=Ft, 3)M=F-¢; 4dM=F-(; S M=F-w.

rae  d - miedo Cuiel, £ - pacCTOSIHUE OT TOUKH BpameHus (0) 10 TOUKH MPUIOKEHUS CUITBL, £ -
BpeMs IeHCTBHSA CUJIIBI, (- YTJIOBasi CKOPOCTh BPAIIEHMUs, & - YIIIOBOE YCKOPEHUE BPAIIICHHS.

15. MoMeHT MHepLMU MaTepHalbHON TOYKH onpeessercs GopMyJIoit:

D Jy=dmerts 2 J=YJ; 3)J:%mé2; 4)J:%mr2; 5) J=J +md’,

riae Am; - Macca MaTepuanbHOM TOUYKH, 7; - PACCTOSIHHE OT TOYKH J0 OCH BPAIICHHS,

£ - JUIMHA CTEPXKHSL.

16. MOMEHT MHEpIMH Tesla OTHOCUTEIBHO OCH BPAILEHUsI €CTh:

D J=bmerty ) J=Y 3)]:%mé2; 4)J:%mr2; 5) J=J +ma’,

rae

Am,. - Macca MaTCpHaHLHOﬁ TOYKH, 7; - PACCTOSIHUE OT TOYKH JO OCH BpaH_ICHI/IH,l - JJIMHa

CTEPXKHSL.

17. Teopema lllTeitnepa, ompenensiomas MOMEHT MHEPLUHU Tellda OTHOCUTEIBHO 000K ocH
BpAallleHUs], BeIpaxkaeTcs GopMyIoi:

1) J,=Am,-r7; 2)J=2Ji; 3)J:%mr2; 4)J:%méz; 5) J=J, +ma’,

rae Am, - Macca MaTepuanbHOM TOUYKH, 7; - PACCTOSIHHE OT TOYKH J0 OCH BPAIICHHS,

( - §uHA CTCPIKHS, J - MoMmeHT HUHEpUUHU OTHOCHUTCIIBHO HapaHHCHBHOﬁ ocu,

c

npoxomsuieit uepe3 ueHTp macce C Tera, a — pacCTOSHUE MEXIY OCSIMH, M - Macca Tena.

18. Kunernueckas SHEPrust BpalicHus a0COJIIOTHO TBEPAOI'0 TEJIa BOKPYT HETMOABUXKHOMN OCH:

2 2 2 2 kxz
BT 2) BT 3 =TT 4y Eamghs 5) B

19. ITonHas KMHETHYECKAS SHEpPrus a0COJIIOTHO TBEpAOI'o Teja:

o

2 2 2 2
DE=" nE=2. 5 =T M gy b gn: 5) E=
2 2 2 2 2

20. OcHOBHOE ypaBHEHHE AWHAMUKHU BPAIIATEIbHOTO JIBIDKEHHS a0OCONIOTHO TBEPAOrO Tesa
HUMEEeT BUI:

- - - _ - _ dL
DWM=J-¢;2)F=m-a; 3)L=J-&; 4 v=wr; 5) j:O.
t
21. MoMmeHTOM HMIyJlbca TBEPAOrO Telda OTHOCHTENbHO HEMOJBI)KHOM OCH Ha3bIBaeTcs
BEJIMYKHA, ONpeaeIsieMast GopMyJIoii:

~ a. - o
) L=Jo; 2)p=mv; 3)E:M; 4) L=const; 5) J=mr’.



22. 3aKk0oH COXpaHCHUsI MOMEHTA UMITyJIbCa OIIPEACIISICTCS BbIpaKCHUEM

- dL - -
) L=Jo; 2)p=mb; 3)E=M; 4) L=const; 5) J=mr’.
23. 3akon ['yka st ynpyrux nedopmariuii TBepAoro tejaa MMeeT BUIL
, F,
1)o=E-¢; 2) F=—kx; 3)£=A—€; o=,
4 S
24. 3aKOH BCEMHUPHOTO TATOTEHHS AJIsl JTFOOBIX ABYX MaTepHalbHBIX TOYCK:

1) F=mg; 2) F=md; 3)F=—kx; 4)F:m‘;—‘t’;5)F=G

25. HanpspKeHHOCTD 110711 TATOTEHUS ( g) 3TO:

3|

— 1%
DE=—:i g=Li 3Hg=; Hr=c

m

26. Yri10Bast CKOPOCTh MPH BPaIeHUH a0COIIOTHO TBEPIOTO Teja ONpeaeisieTcs: popMyInoi:

1)a)=£; 2) w=2nv, 3)w=@; 4)a)=£;
R dt J

27. YrioBoe yCKOpEHHUE IIPH BPaleHUH a0COIIOTHO TBEPAOTO Teja ONpeaesercs hopMyoii:

2

_do.
darr’

do

a M
)e=—yj; 2)¢ .,
) B )

i A e=—;
ar’ ) J

3 e=

28. Kak cBs3aHbl MeX 1y co00i yrioBas U JMHENHHAs: CKOPOCTb!

do do

e=—13; 2)w=—; 3v=w-R;, 4) w=27nv,
) 0 ) " ) )

29. Kakoit ¢opmynoif MOXKHO BBIPa3UTh HOPMAJIbLHOE YCKOPEHHE OTHAENBbHBIX TOUEK

BPAILAIOIErOcs TBEPOTO Tejla YEPE3 €ro YIIOBYIO CKOPOCTh:
2

v dv

Va,=¢r; 2)a,=—; 3)a,=w'R; 4 a, =—

R dt

Bpanaronierocs TBEpAOro Teja 4epe3 ero yriioBoe yCKOpeHue:

2

U 2 dv
)a =¢r; 2)a,=—; 3)a,=w'R; 4) a,=—
) a, ) R ) ) 7

31. Cuna TpeHus KaueHus onpenensercs Gopmynoi:

m -n, .

5
r

; Sa=ya+a.

30. Kakxoif ¢opmynoil MOXHO BBIPa3UTh TAHI'€HLIUAIBHOE YCKOPEHHE OTHENBHBIX TOUEK

. 2 2
;0 S)a=4la,+a; .

) F=pyN; 2)F=u-N; 3)F:%; 4 F=—kx; 5) Femg.

2. TEPMOJUHAMMUKA U MOJIEKYJIAPHAA ®U3UKA

1. ypaBHCHHC COCTOSHHA UCAIBHOT'O Ira3a:

1) PV=Const;  2) P=RaT; 3) Pv="CRT; 4 V=Va[T; 5)
M

P:2n<E >,
3

Kun

2. OcHOBHOE ypaBHEHHE MOJIEKYIIPHO-KHHETUIECKON TEOpUH:

1) PV =Const; 2) P=Ra,T; 3) Pv="RT; 4 V=VaT; 5)
M
P= 2 n<k, >.
3
3. 3oTepMudeckuii mporecc BhIpaxkaeTcst popMyIIoit:
1) PV=Const;  2) P=Ra,T; 3) PV="URT; 4) V=VaT; 5)
M
P= 2 n<k, >.
3
4. Uzoxopuueckuii mporece BhIpakaeTcst popMyIoi:
1) PV =Const; 2) P=Ra,T; 3) Pv="RT; 4 V=VaT; 5)
M
P= 2 n<k,,
3
5. M300apuyeckuii mporecc BbipakaeTcst HOpMyJIoi:
1) PV =Const; 2) P=Ra,T; 3) PV="RT; 4 V=Va[T; 5)
M

2
P=—n<E, >.
3 can
6. Ilpu cxatum wuaeanbHOro rasa ero oObEM yMEHbIIAeTcss B 2 pasa, a TeMIeparypa
yBenuuuBaeTcs B 2 paza. Kak u3MeHHTCS IIpU 5TOM JiaBieHue rasa?
1) yBenuuurcs B 2 paza;  2) yMEHbIIUTCS B 2 pa3a;  3) yBenuuuTcs B 4 pasa;
4) yMmeHbIIUTCS B 4 paza;  5) HE H3MEHHTCS.

7. JlaBieHNEe UACAIBHOTO I'a3a yMEHBIIMIOCH B 2 pasa, TeMIIepaTypa Ira3a yBeIndmIach B 2 pasa.
Kak n3smenmicst npu 3ToM 00beM raza?



1) yBenuuuics B 2 pa3a;  2) yMeHbIIMJICS B 2 pa3a;  3) yBelnUuHiIcs B 4 pasa;
4) ymenbiinics B 4 paza;  5) He H3MEHHJICS.
8. Kakas u3 popmyn Beipaxaer 3akoH Jlanbrona?

m

N e=tkr; 2 u=L™Rr, 3) P=P+P+P+.+P; 4 Pr=TRRr; 5
2 oM : M

1
P=§nm<L)2>.

9. Kakas u3 q)OpMyII BBIPOKACT PABHOMEPHOC pacpeCICHUE SHEPTUHU 110 CTCIICHUSI CBO60L[I;I?

) e=tir; 2) u=LiMRr,  3) P=P4+P4P+.+P; 4 Pr="grr;
2 M ‘ M

1
P==nm<v" >.
3
10. Kakas u3 hopmyn BbIpakaeT BHYTPCHHIOK SHEPTHIO CUCTEMBbI?

) e=Lkr; 2) u=L™RT, 3) P=R+B+B+.+P; 4) Pv="TRT;
2 M M

P:lnm<uz>.
3

11. 3akon pacnpeneneHust MakcBenia XxapaKTepu3yerT:

1) paBHOMEpHOE pacipeeleHHe YHEPIUH MO CTEHEHIM CBOOOIbI;

2) ypaBHEHHE COCTOSIHUSI UJICAIBHOrO rasa;

3) pacnpeneneHue MOJIKYJ [0 CKOPOCTSIM;

4) pacnpeneneHre MOJNEKYI B OTEHLUAIbHOM CHIOBOM I10JI€;
12. 3akoH pacnpenenenus bonblmaHa XapakTepHu3yer:

1) paBHOMEpHOE pacipeeleHHe SHEPIUH MO CTEHNEHIM CBOOOIbI;

2) ypaBHEHHE COCTOSHMS UJCATBHOTO rasa;

3) pacnpeseneHue MOJIEKYI 110 CKOPOCTSIM;

4) pacnpejeneHre MOJNEKYI B HOTEHLUAIbHOM CHIOBOM I1OJIE.
13. YpaBHenue sBieHus U y3un npeacTaBiastercs GopMyIon:

1) F=-p%as; 2) 0= Asar; 3) M =—DL AsAr
dz dz dz
1 1 1
4)D:§ﬂ<u>; 5)77:5/1<u>p; 6)x:§/1<u>pc‘,.

14. YpaBHeHue siBJICHHS BHYTPEHHETO TPEHUSI MTPEACTABISIETCS (POPMYJIION:

dv dr

) F=-722As; 2) 0=—x 2 ASAL 3) M =—DL AsAr
dz dz dz

4)D=%/1<u>; 5)ﬂ=%ﬂ<u>p; 6)x=%ﬂ<u>pcv.

5)

5)

15. ypaBHeHI/IC SIBJICHUSI TCIJIOIIPOBOAHOCTHU MIPEACTABIISICTCSA q)OpMyHOfIZ

dv dr

D) F=-—322As; 2) 0=—xLASAL 3y M =-DIP Ass
dz dz dz

4)D=%/1<u>; 5)77=%ﬂ<u>p; 6)x=%ﬂ<u>pcv.

16. Koaddumment nuddysun BeipaskaeTcs GpopMyIoi:

1) F=-n%as; 2) 0=—x9T Asar; 3 M =-DL AsAr
dz dz dz

4)D:%ﬂ<u>; 5)77:%/1<u>p; 6)x:%/1<u>pc‘,.

17. KoadhdunmeHt BHYyTpeHHET0 TPEHUsI BbIpaXkaeTcs (HopMyJIoit:

dv dr

D) F=-7%2As; 2) 0=—x2ASAL 3y M =-DIP Ass
dz dz dz

4)D=%/1<u>; 5)77=%ﬂ<u>p; 6)x=%ﬂ<u>pcv.

18. KoahHIHEHT TeIIONpOBOJHOCTH BEIPAXAETCSL (hOPMYIIOH:

1) F=—77@AS; 2) Q=—x£ASAt;
dz d:

3 M =-DIP psar
Iz dz

4)D:%ﬂ<u>; 5)77:%/1<u>p; 6)x:%/1<u>pc‘,.

19. AnnabaTH4ecKuM MpoLECCOM Ha3bIBACTCS MPOLECC, MPOTEKAFOII[HIA:
1) npu NOCTOSIHHOM TeMIepaType;
2) Tpu IOCTOSTHHOM JIaBJICHUY;
3) 6e3 oOMeHa sHeprueit ¢ okpy»aromieit cpeoi;
4) pu OCTOSIHHOM 00BbEME;

5) HET IIpaBWJIbHOI'O OTBETA

20. Kaxas ¢opmyra BeIpaxaeT HEepBbLi 3aKOH TEPMOJHHAMUKH:
1) PV = %RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
21. IlepBblil 3aKOH TEPMOAMHAMMKY ISl a11a0aTHUECKOTO MPOLECcca UMEET BUL!
1) PV = %RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.

22. IlepBblii 3aKOH TEPMOAMHAMMKH JJIs1 H30XOPHUYECKOr0 Ipoliecca UMeeT BU:



1) PV = %RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
23. IlepBBlii 3aKOH TEPMOIAMHAMUKH JJIS1 H30TEPMUYECKOTO MPOLIecca UMEET BU:
1) PV = %RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
24. VpeanbHblil ra3 mony4min KOIMYECTBO TeIuloThl, paBHoe 300k u cosepmm pabory,
pasnyto 100 [Ix. Kak u3MeHuIach npu 3ToM BHYTPEHHsIS SHEPIUs rasza?
1) yBemmuunace Ha 400 [x;  2) yBenmumnacs Ha 200 Ix; 3) ymensmmiacs Ha 400 [Ix;

4) ymenbiinnack Ha 200 J[x; 5) He MU3MEHHIIACH.

25. Uemy paBHO H3MEHEHHE BHYTPEHHEH DHEprHUM Ta3a, €cld eMy IMepeland KOJIUYeCTBO
TemnoTsl, paBHoe 300 [k, a BHELIHIE CUJIBI COBEPIIMIM HaJ HUM paboTy, paBHoe 500 [Ix?

1)200 Jix;  2) 300 Ik;  3) 500 Jlx;  4) 800 x;  5) 0 Jx.

26. VneanpHas TeruioBasi MalirnHa, padoTaromnias no nukiy KapHo, nomydaer 3a Kax/Iplil LUK OT
Harpesatens 2520 Ik terna. Temnepartypa narpesatens 400 K, xonogunsauka 300 K. Haittu
pabotry, coBepimiaeMyi0 MAIIMHOW 3a OAWH LUK, ¥ KOJMYECTBO TeEIJa, OTAABacMOro
XOJIOIUIIBHUKY 32 OAMH LIUKIL.

1) 600 [Ix; 2000/x; 2) 700 [x; 2200 [Ix; 3) 630 dx; 1890 [Ix;
4) 800 [Ix; 1200 [Ix; 5) 1200 [Ix; 700 dx.
27. B pealibHOM rase:

1) He yuuTBIBaeTCs pa3zMepbl aTOMOB (MOJIEKYI);

2) y4uTBIBaeTCS pa3Mepbl aTOMOB (MOJICKY);

3) He yYHTHIBACTCS CHJIbI IPUTSDKCHUS MEXKIY aToMaMH (MOJICKYIaMHt);

4) He yYUTBHIBACTCS CHJIbI OTTAJKMBAHUS MEXKIY aTOMOB (MOJIEKYJ);

S) y4HTBIBACTCS CHIIBI MIPUTSHKEHHS MEXK/y aTOMaMH (MOJIEKYJIaMH);

6) y4YHUTBIBACTCS CHIIBI OTTAJIKHBAHUS MEXKTy aTOMOB (MOJIEKYIaMH);
[Ipennaraemsie otBetsr: 1) 1,2,3; 2)4,5,6; 3)1,3,4; 4)2,5,6; 5)1,4,5.

28. BHYTpeHHSS HEprusl pealbHOro rasa:
1) Gosbiie BHYyTpEHHEH SHEPTUH UJICaJIbHOTO Ta3a,
2) MeHblIEe BHYTPEHHEH SHEPTUHU UICAIBHOTO rasa;
3) 3aBHCHT OT TE€MIIEPATYPbl HCABLHOTO ra3a;
4) 3aBHCHT OT JJaBJICHUS UICAIBHOTO rasa;
5) 3aBUCHT OT 00BEMa HJICATBHOTO ra3a.

3. 9JIEKTPUYECTBO U MAI'HETHU3M. 4. KOJIEBAHUS U BOJIHBI.

1. Koropas u3 ¢hopmy:n BelpaxaeT 3akoH Kyinona?

D=t yF=k%. 3 E-L 4 a=g(p-0,).
R+r &r q,

2. ITo xakoii hopmyne onpeaensieTcsi HanpsHKEHHOCTD JIEKTPHYECKOTO TOJIs TOYSYHOro 3apsaa?

T

DE=2; 2)E=—Y9 . 3)5:5; 4) E=

5 .
&8, 4reyr 2re,a

3. Ilo kakoii hopmysie onpeaensercs NOTEHIMAI OJIsi TOYEYHOro 3apsiaa?

q rdr q-d q-d
1 =——; 2)p= ;3 —-p=—7:, 4) Ap= .
)¢ 4re,r )¢ J. 2re,a ) ¢4 See, ) Ao 28s¢,

4. Kotopast u3 Gpopmyin siBiseTcs: onpenesieHneM EMKOCTHA KOHeHcaTopa?

ploL Ll o4 324 4 -1
¢ ¢ ¢ u @ wc

5. Ilo kakoit Q)opMyJIe OnpeacIsIeTCA 0011as eMKOCTh CHCTEMBI IOCJICA0BATCIIbHO COCAUHCHHBIX

KOH/IEHCATOPOB.
11 1 1 o +e,+..tc 1 1
)—=—t—+.+—; 2)c=q+C+G+.t¢;3) =t 4y =
c ¢ ¢ c, ’ €€y, ¢ ate

6. Ilo kakoit ¢opmyne ompezensercs oOIiasi eMKOCTh CHCTEMbI MapajuiebHO COEIUHEHHBIX

KOHJICHCATOPOB.
1 1 1 1 ¢+, +..+c

) —=—+—+.t+—; 2 c=q+e+G+.tc,; 3)e=—"—2"T"—T. 4
c ¢ ¢ c, ’ GGGy

1 1
c ¢ +c,
7. UTo Ha3bIBAETCs DJIEKTPUIECKUM TOKOM?

1) Xaotuueckoe JBIKEHUE 3apsHKCHHBIX YaCTHII,
2) HampaBieHHOE IBHXXEHUE 3apsKEHHBIX YaCTHIL;
3) HanpasneHHOE 1BI)KEHHE aTOMOB ¥ MOJIEKYJI;

4) XaoTnyeckoe IBIKCHUE HOHOB.
8. Koropas u3 popmy: npeacrasiser 3anuch 3akoHa OMa Juis ydactka ueru?

& U J
1) J= ;0 2)i=yE; 3)J=—; 4)i=—.
) R+r Vi=y ) R )i N

9. Koropas u3 ¢GopMyn TNpecTaBiseT 3aBUCUMOCTb CONPOTHUBICHHUS METAJUTMYECKHX
MIPOBOAHUKOB OT TEMIIEpaTyphl?

1) Q=J’Rt; 2) R =R,(1+at): 3)Q=JUrt ; 4)R=%.



10 KOTOpaH u3 q)OpMyH HpeIICTaBHHeT 3aBUCUMOCTHb COHpOTHBHeHI/IH OT €ro FeOMCTpI/I‘ICCKI/IX R
DL-SR; 2R=YR; 3H~-=F1; 4 r-= 2R :
R R “Ri R-R,+R,-R,+..R ‘R

pa3mepoB?
4 U U
1)R=R0(1+at); 2)R=%; 3) R=p—; 4) R=—; 5)R=—. 18. Yro takoe p —n mepexon?
Jt S J JS
1) KoHTaKT ABYyX pa3HOPOIHBIX METAJIIOB.
11. Koropas u3 dopmyn npeacrapiser 3akoH Jxoyns-Jlenna? 2) KOHTAKT MeTall-AuIeKTPHUK.
, 3) KoHTakT ABYX BUIOB IOJIYNPOBOJHUKOB C Pa3HBIMH TUIIAMH IIPOBOJUMOCTH.
1) Q=J°Rt; 2) R =R0(1+at); 3)J= i ; 4 R=p—. 4) KOHTaKT JIByX THIIOB SJICKTPOIIHTOB.
R+r N 19. Kakoe cBOICTBO p —n Tepexo/ia UCTIOIb3YeTCs B MOTYTPOBOJHUKOBBIX AHOAAX?
12. Tlepsoe npasurio Kupxroga? 1) OHOCTOPOHHSA MPOBOAUMOCTb.
. 2) 3aBHCHMOCTb COMPOTHUBJICHHUS OT TEMIIEPATYPHI.
1) CymMa HanpspKeHUH B 3aMKHYTOM KOHTYpe paBHa 0. 3
) 3aBUCHMOCTb CONPOTHUBIIEHHS OT OCBEILIEHHOCTH.
2) AunreOpanueckas CyMMa TOKOB B 3aMKHYTOM KOHTYype paBHa (.
. 4) Marnasi BeTMYMHA COMPOTUBIICHHS.
3) AnreGpandeckas cyMMa TOKOB B y3J€ pa3BETBIICHHs 31€KTpHUECcKoil 1ienu paBHa 0. o Lo
20. Kakoe siBieHHE Ha3bIBACTCS HJIEKTPOMArHUTHON WHAYKIHEH?

4) CyMMa OTEeHIHAJIOB B y3JI€ pa3BETBIEHHs EKTPUUECKOH 1enu paBHa 0.
1) TlosBreHHME MATHUTHOTO MO IPU NPOTEKAHUH TOKA IO IIETH.
2) Bpamienue KOHTypa ¢ TOKOM B MAarHUTHOM II0JI€.

13. Kakue Toxu B I-om npaBuie Kupxroda 6epyrcst co 3HaKaMH «+» 1 «—»? .
3) JleficTBUE MarHUTHOTO I10JI HA IPOBOJHUK C TOKOM.
4) SlBneHne BO3HUKHOBEHHUS IEKTPUUECKOIO TOKA B 3aMKHYTOM IIPOBOJIAIIEM KOHTYpE IPH
1) Bce Toku Gepyrest co 3HAKaMH «+» ) P yT POBOJLALLL ype 1np
U3MEHEHHU MarHUTHOT'O MOTOKA, IPOHHU3BIBAIOLIEr0 3TOT KOHTYP.
2) Toku, BTEKaroLIMe B y3el OepyTcsi CO 3HAKOM «+», a BBITEKAIOLIME U3 Y3JIa — CO 3HAKOM « » TP IBAOILL P
21. Koropast u3 ¢popMyI npeacTaBiseT co00i 3aKOH 3IEKTpOMarHuTHOH nHAyKinn ®apanes?

—».
3) Toku, TeKylIue MO 4YacOBOH CTpENKe, OepyTcsi co 3HAKAMH «+», IPOTUB YaCOBOH CTPENKU

— CO 3HAKOM « —».
4) Toku, coBmajaroIue IO HANPABJICHHUIO C HalpaBIeHHEM 00XoJa KOHTypa, OepyTcs co
3HAKOM «1», a TEKYII[Iie IPOTUB HAMpPaBJICHUS 00X0/1a — CO 3HAKOM « —». .
22. Kaxkoe siBJieHHE Ha3bIBACTCS CAMOMHIYKIHEN?

14. Bropoe npasuio Kupxroga.

1) e=J(R+r); 2)gu‘2—ib; 3) @ = BScosp; 4 @ =1LJ.

1) SlBneHre BO3HMKHOBEHUWS MHJIYKIMOHHOTO TOKa B LEMU INPH IPOTEKAaHUH B HEi

1) B 3amMkHyToM KOHType anreOpanueckass CyMMa MaJCHUH HamnpsHKeHUIl paBHA
i IIEpPEMEHHOTO TOKa.
anreOpanyecKoi CyMMe JIEKTPOIBIKYIIIAX CHII.
2) IosiBNeHUe MarHUTHOTO MOJIS TIPU MPOTEKAHUU TOKA MO LEIH.
2) Anrebpandeckas CyMMa TOKOB B 3aMKHYTOM KOHTYype paHa 0.
3) Bpaienue KOHTypa ¢ TOKOM B MATHUTHOM TIOJIE.
3)B 3aMKHYTOM KOHType anre0panueckass CymMMa CHJI TOKOB paBHa CyMMe .
4) JleficTBe MarHUTHOTO MOJIS HAa IIPOBOJTHUK C TOKOM.
EKTPOJBIKYIIUX CHIL. 0
. . 23. Kakoe U3 HWKENPUBEICHHBIX YTBEPXKACHHUN SBJISCTCS HpaBwioM JIeHIa a1 HampaBlCHUS
4) Anrebpandeckasi cyMMa CHJI TOKOB B y3Jie Pa3BETBICHHOM dIIEKTpUYecKoi 1enu paBHa 0.
WHIYKLIHMOHHOTO ToKa?

15. Kakue toku Bo 2-om npaBuiie Kupxroda Gepyrcst co 3HaKaMu «+» U « —»?
1) WHIyKIMOHHBIA TOK MMEET TaKOe HaIlpaBJICHHE, YTO €0 MarHUTHOM IOJIE MPEHSITCTBYET

1) Toxwu, BTeKaroIye B y3ei1, 6epyTcs CO 3HAKAMH «+», BHITCKAOLIHE U3 y371a — CO 3HAKOM «
W3MEHEHHIO TOT'0 MArHUTHOT'O IIOTOKa, KOTOPOE €ro CO3/alo0.

—».
2) ToKH, COBNANAIONINE MO HATPABICHUIO C HATPABICHHEM 00X07a KOHTYPA, GepyTcs co 2) I/IHzEyKHHOHHLIﬁ TOK HAIpaBJieH TIPOTHBOMOJIOKHO HAMPABJIEHHIO JJIEKTPUYECKOTO TOKA,
3HAKOM «1», & TEKyIIUE IPOTHB HAMPABJICHHS 00X0/1a — CO 3HAKOM « —». KOTOpPBIM €0 CO3/all.
3)  Bee ToKH GepyTes co 3HAKOM <. 3) Hanpapienue HHAYKIMOHHOTO TOKA OTPEAENAETCS M0 MPaBUTy OypaBurKa.
4) 3HaKH «+» U «—» BHIOGMPAIOTCS 1S TOKOB TPOM3BOJIBHO. 4) HanpapneHne HHIYKIIMOHHOTO TOKA OMPEAEIISEeTCS MO IMPABHUITY JICBOH PYKH.
16. Ilo xakoii dopmyse ompesenseTcss obllee COMPOTHBIEHHE R TIPM MOCIENOBATENHHOM 24. Tlo KaKoH 13 GOPMYI BEITHCIACTCS BETHUHHA CHIIBI AMIIepa?
COEJIMHEHUM HECKOJILKUX TIPOBOIHUKOB? . U
1)F =quBSina; 2) F=JB(Sina; 3)J= ; 4)J=E.

R
1)%:2% 2) R 2R ; 3)R=)R; 4)%:21{1.

R, - R R, +R,-R;+..R ‘R, 25. Tlo xaxoii u3 GpopMys1 BEIUMCIACTCA BenuduHa cuiibl Jlopenia?
17. Tlo kakoii ¢Qopmyne ompenensieTcss oOliee COMPOTHUBIECHHE R MNpPU NapauIeIbHOM . . 9.9, du
1)F = quBSina; 2) F=JBlSina ; 3)F:ﬁ; 4)F=—77d—B~S.
EF x

COCOINMHCHNUHN HECKOJIBKUX HpOBOL[HI/IKOB?



26. KoTopast 13 HIXKENPUBEIEHHbIX (OPMYII SBJISETCS ONpeie/IeHHeM UHIYKTUBHOCTH KOHTYpa?

DL=mupV; 21=2: 3o, 4r-f

1 dt o
27. KoTopasi U3 HIKEPUBEACHHBIX (OPMYIT IPEACTABISIET COO0M MHAYKTHBHOE CONMPOTHBIICHNE
KOHTYpa MepeMeHHOMY TOKY?

/
Dr=Y; DrR=pL; HR=L; HR=0L;
J S wc

28. Kakue kosieOaHHsI HA3bIBAIOTCS BBIHYKICHHBIMH JICKTPHYECKUMH KOJICOaHUSIMA?

1) Konebanus, BO3HUKAIONIME B CHCTEME IIPH COOOLICHUM IEpBOHAYAJIBHOIO 3araca
SHEPTHH, BCIIEACTBUE COOCTBEHHBIX CBOMCTB CHCTEMBI U P MPEHEOPEKUMO MaJbIX MOTEPsIX
SHEPTUH Ha BBIACICHHE TEIUIOTHI.

2) Konebanus, CymecTBYONINE B CHCTEME IIPH IOCTOSIHHOM ITONIOJTHEHHH 3aI1aca SHEPTHH.
3) Konebanus, nponcxosiye Mo MaTeMaTHIeCKOMY 3aKOHY CHHYCa MJIM KOCHHYCA.

4) Konebanus, mnpoucxojsmipie B [ENH C MNEPEMEHHBIM HCTOYHHKOM TOKa C

9IEKTPOJBIIKYILIEH CHIIOH. & = €, -sin (a)ﬁt)

29. Kotopast 3 HKenpuBeICHHBIX (HOPMYJT XapaKTepU3yeT HHIYKTHBHOE COMPOTUBIICHHE?

1
- 3) Z=yR*+(aL)'; 4) R, =olL;

5. OITUKA

1. EnuHuna m3MepeHns ONTHIECKON CHIIBI JIMH3BI?
1) crepamman; 2) mokc; 3) repu; 4) quontpuii;  5) MeTp.

2. Onruueckas cuia JIMH3bI paBHa 2 am. HaiianTe ee ¢pokycHoe paccTosiHEE.
1)20cm;  2)25cm;  3)50cm; 4)80cm; 5)1m.

3. B kakoii U3 HMXE MEPEUNCIICHHBIX CPE CKOPOCTh PACIPOCTPAHEHHs CBETa HAaHOOJIbIIIAsI, €CITN
ITOKA3aTeIH MPEIOMIICHHS 3TUX CPEJ| CIEIYIOIIIe:

1)anma3 - n=2.41; 2)Boga- n=1.33; 3)cnupr- n=1.36; 4)suraps- n=1.54.
4. Kakoe u3 cleayromux ycIoBUN yKa3bIBaeT, 4TO JHH3a pacceBaromas?

1) D=3antp; 2) F<10cm; 3) D<O0; 4)nun3a BOrHyTas; 5) M300pakeHHE MHUMOE.
5. Kakoe n3 HIKECIeAyOIMX YCIOBUI yKa3bIBaeT, YTO JIMH3a coOMpatoras?

1) nun3a BeINyKIIast; 2) U300pakeHUe B JINH3E MHUMOE;

3) u3o0paxxenue B nuH3e mpsmoe; 4) D>0.

6. UTo MOXHO CKa3aTh 00 yIie MaJieHHs Tyda CBEeTa Ha MOBEPXHOCTh pa3jielia ABYX CPEX U yrie
IIPEJIOMJICHUS, €CIIM JIyd BBIXOJHUT M3 ONTHYCCKH OoJiee IUIOTHOH Cpeibl B ONTHYECKH MCHEe
MJIOTHYIO?

1) yron mageHust GosbliIe yria npeoOMIICHHS;

2) yrou npenomieHus 60Jblle yriia naJeHus;

3) yroi IpenoMICHHsS paBeH YIIIy [aIeHNU;

7. Kakoif yrom mpenoMieHHs COOTBETCTBYET IPEAENIbHOMY YINIy IIOJHOTO BHYTPEHHEro

OTpakeHus1?
1D0% 2)45% 3)90% 4)180°.
8. Kak n3meHuTcs GOKycHOE pacCTOsIHUE CTEKIISTHHOW JIMH3bI, €CIIH €€ OMYCTHTh B BOLY?

1) He u3MeHuTCs; 2) YBENUYUTCS;  3) YMEHBIIUTCS.

9. .Hy'-I CBETa MMaJacT Ha IpaHULly pa3jeiia IByX Cpel C MOKa3aTeIeM IIPEIIOMJICHUSA 1) U 1, . B

KaK{X CJIy4asX yroJI IIaJeHUs PaBeH YTy MpeToMICHUs?
) m>ny; 2)ym=ny; 3)n<n,.
10. /Iyt KakMX MPOLIECCOB XapaKTepHO sSIBJICHUE HHTephepeHInn?

1) u1st 9NEKTPOCTATHYECKHX MPOLIECCOB;

2) Juisi BCEX BOJHOBBIX NPOLIECCOB;

3) A7t IpoLeCCOB PAMOAKTUBHOIO PacIaja;

4) nns 2NEeKTPOMArHUTHBIX TIPOLIECCOB.

11. Kakue BOJHBI yIOBIETBOPSIOT YCIOBHIO KOT€PEHTHOCTU?

1) BOJIHBI, UMEIOLIHE OJMHAKOBbIE (a3bl U MIOCTOSHHYIO PA3HOCTD JUIMH BOJIH;
2) BOJIHBI, UMEIOIHE OJUHAKOBYIO JJIMHY BOJHBI H IIOCTOSIHHYIO Pa3HOCTh (a3;
3) BOJHBI, UCITyCKaeMble OJJHUM HCTOYHHKOM;

4) BOJIHBI, UMEIOIIUE PA3IMYHYIO JUIMHY U IIOCTOSIHHYIO (a3y.

12. Kakue BOJIHBI MOTYT HHTEp(EpUpOBaThH?

1) BOJIHBI OT OHOTO UCTOYHMKA CBETA;

2) BOJIHBI, pacIPOCTPAHSFOLINECS B OJJHOW IIIOCKOCTH;

3) BOJHBI, UMEIOIIE OJJMHAKOBYIO YHEPTHIO;

4) BOJIHBI OJMHAKOBOMN JUIMHBI U IIOCTOSIHHOM pa3HOCTH (a3.

13. IIpu xakoit pa3HOCTH X0Ja BOHHKAET yCUIICHHEe KoslebaHuii npu uaTepdepeHuun?

1) mpu pa3sHOCTH X073, PaBHOH YE€THOMY YHCITy JUIHH IOIYBOJIH;

2) mpH pasHOCTH XOJa MCHBIIIE IIMHEI BOJIHBI;

3) mpu pa3HOCTH X0J1a, paBHOH LeIoMy unciy ¢as;

4) mpu pa3HOCTH XO71a, PABHOH HEUETHOMY YMCITy JJIMH MOTYBOJIH.

14. TIpu xako# pa3HOCTH X0/1a BO3HHKAET OciIabiieHne KoyebaHuii npu uHTepdepeHmn?

1) mpH pa3sHOCTH X0/1a, PaBHOH I€IOMY YHCITY JUIMH IIOTyBOJH;

2) npu pa3sHOCTH X0J1a, PABHOH HEUETHOMY YHCITy JUIMH IIOJYBOJIH;
3) npH pa3sHOCTH XOJa MEHBIIIE TIMHbI BOJIHBI;

4) npu pa3HOCTH X013, PaBHON YETHOMY UHCITy (a3.

15. Kakoe ¢usnyeckoe siBI€HUE OTHOCUTCS K JU(PaKLIUU BOIH?



1) siBNeHHe HAJOXKEHHUS BOJH, B pE3yJdbTaTe dYero IOJy4aeTcs OIpeAeieHHas KapTHHA
MaKCHMyMOB U MUHHMYMOB;

2) siBIIeHUE OTMOAHMS BOJHAMH IIPEIISTCTBYS;

3) pasnoxeHne 0eroro cBeTa Ha COCTABIISIOIIKE [BETA,

4) siBieHue 0ciabICHNs CBETOBBIX BOJIH IIPH PAacIIpOCTPAHEHUH B CpPEJie.

16. IIpu KakoM yCIOBUH MOKHO HaOMOAaTh AU(PAKIIIO BOJIH?

1) eciu AMHA BOJIHBL BO MHOT'O pa3 MEHBIIIE pa3MepoB npeamera?

2) ecnu A7MHA BOJHEI paBHA YETHOMY YHCITY aMIUIMTY[ KoseOaHuii;

3) ecnu A7MHA BOJHBEI COU3MEPUMA C JIMHEHHBIMHU Pa3MepaMu IPEIMETa;

4) ecnu (a3a koneOaHUH HEMPEPHIBHO U3MEHSETCS.

17. Kakoe siBjIeHHE CBHIETENBCTBYET O TOM, UTO CBET IPEACTABIIAET COO0I 1EKTPOMAarHUTHbIE
BOJIHBI?

1) unrepdepenus ceera;

2) nudpakiys CBETOBBIX U 3IEKTPOMATHUTHBIX BOJIH;

3) TIoTJIONIeHNE CBETA IIPH PACIIPOCTPAHCHUH B CPEJIE;

4) CKOPOCTB PacrpOCTPAHEHHUS CBETA U JIEKTPOMAarHUTHBIX BOJIH B BAaKyyMe.

18. CKOJNBKO JUIMH BOJH MOHOXPOMATHYECKOTO CBETA C YacTOTOM Konebanui v =15-10"Tn

YIOXHTCS Ha ITyTH JuuHON ¢ =1.2 MM B Bakyyme?
1)2; 2)10; 3)500; 4)2-10°

19. UYrto mnpoucxomuT ¢ JydoM O€NOro CBeTa NPH MPOXOXKICHUM 4Yepe3 TPEXIPAHHYIO
CTEKJISHHYIO IIpU3MYy, €CIM II0Ka3aTelb IIPEJIOMIICHUs MPH3Mbl OOJbIIE MOKa3aTens
IIPEeJIOMIIEHHS. OKpYKaromeit cpeib?

1) Jly4 cmernaeTcst BBIXO/A U3 IPU3MBI B HANIPABJICHHHN MApaJLIeIbHOM HAYaIbHOMY,

2) Jlyu oTkioHsercs;

3) Jly4 oTKIOHSAETCS K BepLIMHE IPU3MBI U TIPH 3TOM Pa3JaraeTcs Ha LBETHBIC IyYKH;

4) JIy4 OTKIOHSAETCS K OCHOBAHMIO IIPU3MBI M TIPU 9TOM Pa3JiaraeTcsi Ha [IBETHBIE ITYYKH.
20. Kakue ¢usndeckue sBICHUS MPOUCXOAAT C JIydOM OEJIOro CBeTa MpH MPOXOXKICHUHU uyepe3

CTEKJISTHHYIO TPEXIPaHHYIO Mpu3my?

1) unrepdepeniys;

2) nudpakiys U npernoMiIeHue;

3) mpenomileHHe U AUCIIEPCHs;

4) untepdepeHuns u quppaxius.

21. Jlyan Kakoro MOHOXpPOMAaTHYECKOTO CBETA HMEIOT HANOOJIBIIYIO JUINHY BOJHBI?
1) puoneroBeie;  2) opaHkeBble; 3) 3eleHbIC;  4) KpacHBIE.

22. Jlyun Kakoro MOHOXPOMAaTHYECKOTO CBETAa MMEIOT HaNOOJIBIIYIO YacTOTy KoJIeOaHuit?
1) 3enenbie;  2) cunue; 3) KpacHble,  4) OpaH)KEBBIC.

23. Yto ompenensieT LBET Jiyya ¢ TOYKU 3pEHHUs BOJTHOBOW MPUPOABI cBeTa?

1) ammnTyna KonebaHuii; 2) CKOPOCTh pacpoCTPpAaHEHHsI BOJIHBI,

3) da3a xonebaHuil BOIHBI, 4) AJIMHA BOJHBI, 5) 9acTOTa BOJIHBI.

24. Ilo kaKoMy 3aKOHY PacCEeHBAaIOTCs CBETOBBIE JIyuu B aTMOochepe?

1 1
1) A%;  2) A% 3) —; 4)—.
) ) )/14 )ﬂ

25. B ueM COCTOUT pa3iniue MKy €CTeCTBEHHBIM U MOISIPU30BAHHBIM CBETOM?

1) B cKOpOCTH PacIpOCTPaHEHUs] CBETOBOM BOJIHBI;

2) B IUIOCKOCTH KOJICOAHUH HANPSHKEHHOCTEH 3JIEKTPUYECKUX U MarHUTHBIX BEKTOPOB CBETOBOI
BOJIHBI;

3) B MOTJIOIIEHUH CBETOBOU BOJIHBI BEIIECTBOM;

4) B paccessHHU CBETa MEJIKMMH YacTHUIIAMH U MOJICKYJIaMH BEIIIECTBA.

26. Kakue BeliecTBa Ha3bIBalOT ONTHYECKH aKTUBHBIMHK?

1) KOTOpbIE HOTJIOMIAIOT CBET;

2) KOTOpbIE U3MEHSIOT HANPaBJICHHE PACIIPOCTPAHEHHUS CBETA;
3) KOTOpbIE BPaLIAIOT IJIOCKOCTD MOJISIPU3AIIUH CBETA;

4) KOTOpBIE pas3yiararoT Oenblil CBET B [[BETHON CHEKT.

6. OCHOBBI ATOMHOM U SIAEPHOM ®U3UKU
1. KBanToBast ¢pu3uka U3yyaeT siBJICHUSL:

1) nmpoucxoasye co CKOPOCTIMH CPABHUMBIMHU CO CKOPOCTBIO CBETA;

2) NpOUCXOMAIIMEe B MAaKpOMHUpE, NPHU OOBSICHEHHH KOTOPBIX KiIaccHueckas (HU3MKa HHOTIA
BCTpEYAeT 3aTPyAHCHHS;

3) npoucxozsiIre B MAKpOMUPE, KOTOPBIE KilaccHuecKast (pr3HKa OOBSICHUTH HE MOXKET;,

4) mpoHuCXOoSIINe IIPH BHICOKUX JaBICHHUSAX M OYEHb BHICOKUX TEMIIEpaTypax;

5) yka3aHHBIE B TyHKTax 1) u 3).

2. KBanTtoBas runoresa [1naHka COCTOUT B TOM, YTO:

1) u3ny4yeHue U MOIVIOLICHHE CBETA NPH BBICOKUX TEMIIEPATypax MPOUCXOAUT HENpPEpBIBHO, a
IIPU HU3KHX — JUCKPETHO, T.€. ONPEIEIeHHBIMU MOPLHUAMH (KBaHTaMH);

2) u3JIydeHHEe CBETa IPOUCXOIUT TUCKPETHO, a MOTJIOMICHHE — HEIPEPBIBHO;

3) u3iTy4YeHHe M MOTJIOIEHHE CBETa IPOUCXOAUT TUCKPETHO;

4) u3nyyeHUe U TIOIJIOIIEHHE CBETa MPOUCXOMUT TOJIBKO INPH MepexoJe aroMa M3 OJHOTr0
CTAILMOHAPHOTO COCTOSIHUS B APYTOE;

5) xBaHT cBeTa (POoTOH) 00MaAaeT KaK KOPIMYCKYISPHBIME, TaK ¥ BOTHOBBIMH CBOICTBAMHU.

3. Kak u3MeHHuTCs yacToTa U3IydeHus], €ClIi DHEPruio KBaHTA yBEIHUUTCS B 2 pa3a?

1) yBenuuutcs B 4 paza; 2) yMeHbIIUTCs 4 pa3a; 3) HE MBMEHHTCS;
4)yBenuuutcs B 2 pa3a;  5) yMEHBIIHUTCS B 2 pasa.

4. Kakas ¢opmyna onpenensier uMmynsc Gporona?

hv h hv h
1) p=mc; 2) p=—; 3) p=—; 4) p=—Hup=—;
c A c A

5) Bce mpuBeACHHbIC B MyHKTaX 1,2 1 3 (GOpMyJIbI SBISFOTCS MPaBUIBHBIMU.

5. Ot kakux TITapaMeTpoOB 3aBUCUT 3HAUCHUEC q)OTOTOKa HaCLIH.IeHH}I?

1) ot sHEprum $oTOHA; 2) OT CBETOBOTO ITOTOKA; 3) OT YacTOTHI OOIYYAIOIIEro CBETA;



4) OT CBETOBOTO IOTOKAa M OT YacTOThI OOJYYalOIIero CBeTa; 5) OT CKOPOCTH BBUIETAIOIIUX
3NIEKTPOHOB.

6. YpaBHeHue ¢potodddexTa npu ycaoBuH 3anupanust GOTOTOKA UMEET BUI:
mo’ c
1) hv:A+T; 2) hvy=A4; 3) hv=A+eU,; 4) hv=mc’; 5) hZ:p.

7. Kakue dakTopsl onpeaenstoT KpacHyto rpanuiy ¢porosddexra?
1) sHeprus ¢otona; 2) HanpsKEHHE MEX/Y aHOJOM M KaToJ0M; 3) JUIMHA CBETOBOW BOJIHBI;
4) BemecTBO aHO/Ia; S5) BEIIECTBO KaTo/a.

8. Ilpu ocBelIeHMH IUIACTHHBI 3€JIeHbIM cBeToM (oTodddekra HeT. Byner nu oH HabmonaTses
IpU 00JIy4€HUH TOH )K€ IIIACTUHBI KPACHBIM CBETOM?

1) mer;

2) ma;

3) Gyzer, eclii HHTEHCUBHOCTh KPACHOT'O CBETA OOJIbIIIe, YeM HHTEHCHBHOCTD 3€JICHOTO CBETA;
4) Hert, T.K. pab0OTa BBIXO/Ia AJIEKTPOHA U3 IIACTHHBI OYIET ele Oobliie;

S) HeT oTBeTa.

9. JlaBneHue, oka3bIBa€MOE Ha TeJla DIEKTPOMATHUTHBIM M3JTy4eHHEM, MOXKHO O0BSICHUTH?

1) TonmbKO Ha OCHOBE KBAaHTOBOII TEOPHH;

2) TOJIBKO Ha OCHOBE BOJIHOBOH TE€OPHH;

3) Ha OCHOBE KBaHTOBOH U BOJIHOBOW TEOPHH;

4) nucronb3ys JUIA Pa3IMYHBIX T pa3Hble TEOPHH;

5) BO3HHKHOBEHHEM MEXaHHUYECKUX CHJI 32 CUET 3JIEKTPOMArHUTHOTO TIOJIS.

10. OxnHaKOBO JIN JaBJICHUE, OKA3bIBAEMOE CBETOM, Ha YEPHYIO WIIN OEITyI0 IIOBEPXHOCTb.

1) oauHakoBO;

2) Ha Geylo IOBEPXHOCTb JaBJIE€HHE CBETa OOJIbLIE;

3) Ha 4epHYIO OBEPXHOCTD JIaBJICHHs CBETa OOJIbIIIE;

4) pe3ynbTaT 3aBUCHT OT JUTHHBI CBETOBO# BOJIHBI, MTAAIOIIET HA 9TH MIOBEPXHOCTH;
5) pe3y/nbTaT 3aBUCHUT OT SHEPTUH (POTOHOB.

11. Kakue cBoiicTBa cBera noarsepxaer 3¢pdexr Komnrona?

1) a¢pexr KomnToHa HE HaeT BO3MOKHOCTH JIeNIaTh BHIBOJIBI O CBOWCTBAX CBETA;

2) BOJIHOBBIE CBOICTBA CBETA;

3) KBaHTOBO-BOJIHOBBIC CBOICTBA CBETA;

4) KBaHTOBBIC CBOWCTBA CBETA;

S)na ocHoBe Oddexkta KomnroHa MOXKHO cpaenaTh, BBIBOA, YTO CBET CIOCOOEH
PactpoCTpaHITHCS TOIBKO B A0COIIOTHO YIPYTHX CPEAax.

12. B xakoM ciydae SHeprus atomMa BOJOpojAa OOJblIe: KOrAa 3JICKTPOH HaXOAWTCS Ha

YAAICHHOIT OT siipa OpOHTE WK Ha caMoi OIU3KOM K siapy?

1) Ha ynaneHHo# ot siipa opOure;

2) Ha caMoii OJIM3KOIA K siIpy opouTe;

3) sHeprus aToMa OJMHAKOBA B 000MX CITydasXx;

4) aToM BOJOpOJa MMeeT HauOONBIIYIO PHEPrHI0O B MOMEHT mepexoja ¢ ONn3Koi opOHMTHl Ha
YIAJICHHYIO;

5) HeT oTBeTa.

13. Ha xaxyio CTalioHapHYO OpOUTY IIEPEXOAUT IEKTPOH B aTOME BOJOPO/A IIPH UCITYCKaHUH
BHIMMBIX JIydeH?

1) co BTOpOIi Ha MEPBYIO;

2) ¢ mo0oii Ha IIepBYyIO;

3) c nepBoii Ha JIIO0OYIO;

4) ¢ moboii Ha TPETHIO;

5) ¢ n1000ii Ha BTOpYIO.

14. Imeetcs u CBS3b MEXJIy 9aCTOTON 0OpaIlleHus 3IEKTPOHA BOKPYT sApa aToMa BOJOpPOJa U
4aCcTOTOH ero U3IydeHus?

1) umeercs;

2) He umeercs;

3) uMeeTcs1, ecii YacToTa 00palleHus HIEKTPOHA MHOTO 0OJIbIIE YAaCTOThI H3IyYCHUS;

4) umeercss TONBKO Ui OPOHWT, paguyChl KOTOPBIX YHOBJIETBOPSIOT COOTHOLICHHIO:

m eUnr w =N 27 5
5) HUMECTCs, €CIIN YacToTa 06paIHCHI/I}I JJICKTPOHA MHOI'O MEHbIIC YaCTOThI U3ITyUCHUS.
15. CKOJIbKO KBAHTOB C pa3J’IH‘IHOﬁ 3HCpl‘HCfI MOXKET HUCITYCKaTh aTOM BOAOpPOJa IIpHU IEPEXoae

3NIEKTPOHA C TPEThel OpPOUTHI Ha MepBYI0?

1) onuH KBaHT; 2) ABa KBaHTa; 3) TP KBaHTA; 4) YEThIpE KBAHTA; 5) IIATh KBAHTOB.
16. Cornacno rumnorese ae bpoitns:

1) TOABKO ODNEKTPOHBI 00JaNAIOT HapsLy € KOPIYCKYJIIPHBIMHM TakKe M BOJHOBBIMH
CBOICTBaMU;

2) TosbKO (OTOHBI 00JIAJAI0T KaK KOPIYCKYJIIPHBIMU, TaK U BOJTHOBBIMHU CBOHCTBAMU;

3) "acTuIBl He MOTYT 00JIaaTh BOJIHOBBIME CBOHCTBAMH, €CIIH MX Pa3Mepbl IPEBBIIIAIOT 1078 n;
4) mo0as yacthLa 001aJaeT Hapsay ¢ KOPIYCKYJIIPHBIMH, TAK)K€ U BOJHOBBIMH CBOHCTBaMH;

5) BonHBI 000 TpHpoAB! 00NamaloT, B TOW WIM HHOW CTENEHH, KOPITYCKYJISPHBIMH
CBOWCTBaMH.

17. W3 cooTHOIICHHS HEOMNPEIeeHHOCTeH Il KOOPAMHAT W HUMITYJIbCOB (HAmpHMep,

Ax-Ap, > i) clleyer:
2z

1) €CJIM MUKPOYACTUIIA HAXOQUTCA B COCTOSITHHUHN C JOCTATOYHO TOYHBIM 3HAYCHUEM KOOPAWHATHI
(Ax e d 0) , TO COOTBETCTBYIOLIAA IPOCKIHA €€ HMITYJIbCa B OTOM COCTOAHHUU OKa3bIBACTCA

COBEPUIEHO HEONPEACICHHON (Apx —>00) , 1 HA000poT;

2) MHUKpPOYACTHIA HAXOIUTCS B COCTOSHUH, KOTJIa HH €€ KOOPAMHATY, HU COOTBETCTBYIOLIYIO
MIPOCKIIMIO €€ UMITYJIbCa TOYHO ONPEACIUTh HEelb3s;

3) eciii MHKPOYAacTHIA HAXOJUTCS B COCTOSIHUM C TOYHBIM 3HAYEHHEM KOOPJHMHATBI, TO H
3HAYCHHE COOTBETCTBYIOLICH MPOCKIHH €€ HMIyJIbca B ITOM COCTOSHHH MOXKHO TOYHO
OIPE/IeIUTh;

4) uTo yacTuua obnazaeT OJHOBPEMEHHO KOPITYCKYJIIPHBIMH U BOJJHOBBIMU CBOHCTBAaMU;

5) 94T0 dYacTHUIA HE MOXET OJHOBPEMEHHO O00JaJaTh KOPIYCKYJSIPHBIMH M BOJHOBBIMH
CBOWCTBaMH.

18. ®usuyeckuit cmbica BOMHOBOH (yHKuuH (w - (GYHKIHMH), OMHUCHIBAIOIICH COCTOSHUE

YacTULbI COCTOUT B TOM YTO:



1) 3HaueHue BOJIHOBOHM (DYHKIMH PaBHO BEPOSITHOCTH HAXOXKACHHUS YAaCTHUIIBI B 2JIeMEHTEe 00beMa
dV B MOMEHT BpeMEHH .

2) BosHOBasi (DYHKUHMS ONpPEAEISeT MOJOKCHHE YacTHIBI B NPOCTPAHCTBE B JAHHBIH MOMEHT
BPEMEHH .

3) KBaApaT MOJYJIsI BOJIHOBOH (DYHKIIMU paBEeH OTHOIIEHHIO BEPOSITHOCTH HAXOXKACHUS YaCTULIBI
B MasioM o0beMe dV k 3ToMy 00beMy (IUIOTHOCTh BEPOSTHOCTH);

4) 3Has BOJHOBYIO (YHKIHIO, MOXHO OINPEACNUTh TPACKTOPHIO JBIDKEHHS 4YaCTHIBI B
IIPOCTPAHCTBE;

S5) HeT oTBeTa.

19. Kakoe u3 yTBepxaeHui spisiercst BepHbIM. YpaBHeHue Lpenunrepa

(Aw%’;’(pu)w:oj:

1) cTporo nokasbiBaeTCs MaTeMAaTHYECKUMH METOJIaMHU;

2) UIMeeT peryispHOe pelIeHHEe NpH JTIOOBIX 3HAYCHMAX Napamerpa FE (MOJMHOW SHepruu
YaCTHUIIBI);

3) MCTIOJB3YIOTCS TOJMBKO IS PEIISHUsS 33/1a4¥ 00 SHEPreTHYECKUX YPOBHSIX JIEKTPOHA B aTOME
BOJIOPOJIA;

4) mocTynmupyeTcs TakK K€, KaKk B KIACCHYECKOH MeXaHHKE IMOCTYJIHUPYETCs BTOPOH 3aKOH
HeroTona.

20. Kakoe U3 MpHBEACHHBIX YTBEPXKACHHH siBJsieTcss HeBepHbIM. COOCTBEHHBIH MEXaHHUUYECKUI

MOMEHT UMITynbca (CIuH) L 3IeKTpoHa:

1) BBeneH miist 00bsicHeHus onbiToB [llTepHa u I'epiaxa 1o paciienieHuIo y3Koro myJka aToOMOB
BOJIOPO/Ia B CHJIbHO HEOJHOPOAHOM MarHUTHOM IIOJIE;

2) 3TO BHYTpEHHEE HEOTHEMIEMOE CBOMCTBO MIEKTPOHA, MOZOOHO €ro 3apsiy U Macce;

3) KBaHTOBAsI BEJIMYMHA, HE UMEIOLIAs KJIACCHYECKOr0 aHaJora;

4) kBauTyetcs 10 3aKoHy L, =/i,[/s(s+1), rae §- CIMHOBOE KBAHTOBOE YHCIIO;

S) ecTh BEeIMUMHA CKAJSIPHAS.
21. YTBepKIeHHE: «B OJHOM M TOM X€ aTOME HE MOXKET ObITH 0oJiee OJHOrO 3JIEKTPOHA C

OJIHHAKOBBIM Ha60p0M YCETHIPEX KBAHTOBBIX YHCCI 77, 14 , M, 1 m;» NPEACTABIIACT co0oit?

1) Bropoii nocrynar bopa;  2) npunnun [Taynu;  3)runoresy ae bpoiins;
4) rumnore3y [lnanka; 5) IPHUHIMIT HEPA3TMIMMOCTH TOXK/IECTBEHHBIX YaCTHUII.
22. S1npo aTOMOB y M30TOIIOB OJJHOTO ¥ TOTO K€ HJIEMEHTa CO/IepXKaT?

1) onMHAKOBOE YMCIIO HEUTPOHOB, HO PA3IMYHOE YHCIIO TIPOTOHOB;

2) 0JMHAKOBOE YMCIIO MIPOTOHOB, HO PA3JIMYHOE YUCIIO HEHTPOHOB;

3) KOJIMYECTBO HEHTPOHOB PABHO KOJIMYECTBY IIPOTOHOB;

4) OIMHAKOBOE YHCIIO AIIEKTPOHOB;

5) pa3nu4HOE YUCIIO HIIEKTPOHOB.

23. Kakue yTBepIeHUs [UIsl SHEPTUU CBSI3U sipa SBISIOTCS BEPHBIME?

a) SHeprusi CBS3M sJipa paBHA TOM SHEPIUM, KOTOPAs BBIAGNSETCS NPHU OOpa3OBaHUM sapa M3
OT/EJBHBIX YaCTHIL;

0) PHeprusi CBS3M sIpa — 9TO SHEPrusi, HEOOXOAWMMAs Ul TOJHOTO pacIICIUICHUs sapa Ha
OT/IeTIaHHbIE YaCTUIBI (HYKJIOHEI);

B) SHEPIHs CBS3M SJpa paBHA TOH SHEPIUH, KOTOPas MOTJIOMIAETCS IPU CHHTE3E Apa.

1) TonBKO YTBEpKICHHUE a); 2) TOIBKO yTBEepxkIeHUE 6); 3) TOIBKO YTBEPXKICHUE B);

4) ytBepxkaeHus a) u 6);  5) yrBepxaeHus 0) U B);

24. ledexT Maccel sipa 3To:

1) BenuumMHA Pa3HOCTH CYMM MacC BCEX HYKIIOHOB U 00pa30BaHHOTO U3 HUX aTOMHOTO SIAPa;

2) OTHOILIEHHE MEXIy CyYMMapHOH Maccoil HYKJIOHOB, HE CBSI3aHHBIX MEXIYy CO0Oi, U
CyMMapHO#H Maccoil TeX e HyKIIOHOB, CBSI3aHHBIX MEXy COOOM B siApe aToMa;

3) BennMuMHA, Ha KOTOPYIO BO3pacTaeT Macca BCEX HYKJIOHOB HpH 0Opa3oBaHHM M3 HHUX
ATOMHOTO S11pa;

4) pasHOCTh MEXKIYy CYMMapHOW Maccoil HEHTPOHOB M CYMMapHOH Maccoil HPOTOHOB,
COZICPIKALIUXCS B SI/APE;

5) pacuieruieHue sipa Ha OT/ACIbHbIC HYKJIOHBI.

25. Kakas u3 npuBeJeHHBIX ()OPMYJT ONTMCHIBAET OCHOBHOM 3aKOH paJIMOaKTHBHOIO pacnaaa?
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26. Kakoii 3apsiy UMEIOT @ — 4acTHLA, S — YacTHIA U y — U3JydeHue?

1) o —yacTtaua — HOHOX(HTCHLHLIﬁ; ﬂ —yactuna — OTpPII_IaTe.]'ILHLII‘/II; Y — U3JIy4d€HUC HC HMECT

3apsia;

2) a —4vacTHIla — OTPHUIATENbHBIN; f — 9acTHIAa — MOJOXXUTENbHBIH; y — U3JIydeHUEe HE UMEET
3apsia;

3) ¢ —vactMna — He MMeeT 3apsAha; [ —4acTHIA — OTPHULATENBHBIH; y — U3JIydeHHEe -
TTOJIOKUTEIIbHBIIH;

4) o— uyacTuma — MOJOXHUTEIbHBIN; [ —dYacTHIla — HE HMEeT 3apsja; y — U3NIydeHUe -
OTpULIATEIbHBIH;

5) o — yacTuna — IMOJIOKUTENBHBINA; £ — YacTHIAa W y — U3IIydCHHUE - HE NMEET 3aps/a;

27. Kakue siiepHbIe MPOIECCH MPUBOIAT K CTPYKTYPHOH IepecTpOHKe sAep aTOMOB, a KaKHe
HeT?

1) a—, B — pacmaj He H3MEHSIOT COCTaB S/pa, y — U3IYYCHHE — H3MCHSICT;
2) a—pacnag ¥ y — U3Iy4eHUe U3MEHSIOT COCTaB s1pa; 3 — paclaj HeT;

3) f —pacnagu y — M3IydeHUE H3MEHSIOT COCTAaB sIpa; @ — PAacIajl HET;

4) a—, B — pacnaa U3MEHSIOT COCTAaB sIpa, y — U3IYYCHUE — HET;

5) a—, B - pacmag W y — H3JIyYeHHE U3MCHSIIOT COCTAB SI/IPa;

28. Kakue peakiiuu Ha3bIBalOTCS SACPHBIMU?

1) peakuu, Mpu KOTOPBIX PO HOIIIOMIAIOT SHEPTHIO;

2) peakiuu, py KOTOPBIX SAPO UCITYCKAIOT SHEPTHUIO;

3) npeBpalleHust aTOMHBIX sJiep IPH B3aUMOJCHCTBHU MX C DJIEMEHTApHBIMH YacTHLAMH WM
Apyr € Apyrom;

4) BepHBI Bce ONpE/ICIICHNs TaHHbIC B TyHKTax 1-3;

5) cpenu JaHHBIX OMpEENICHUH HET BEPHOTO.

29. [Jlns mpoTekaHMs yYNOpPaBIsIEMOM SIIEpHOM ILIEMHOM peakuud HeoOXOAMMO, 4YTOOBI

K03(h(HUIMEHT pa3MHOKEHHST HEHTPOHOB OBLI:
1) 6onbie 1; 2) pasen 1; 3) mensmie 1; 4) mensue 10;

K03(h(HUIHMEHT pa3MHOKEHUSI HEUTPOHOB MOKET IIPHHUMAThH 000 3HAYCHHE.



30. ﬂ[[epHLIC peakuyy CUHTE3a JICTKUX AA€P aTOMOB Ha3bIBAIOTCS TEPMOSACPHBIMHU, [IOTOMY YTO
OHH BO3MOJKHBI:

IIpY HA3KHX TEMIEpaTypax;
IIpH BHICOKHX TeMreparypax (mopsuka 10° - 10° K);

IIpY CBEPXHU3KUX TeMnepartypax (nmopsaxa 0,01 — 0,1 K);
IIpH CBEPXBBICOKHX TeMIepaTypax (mopsiaka 107 — 10° K);

IIPU TEMIIEpATypax, yKa3aHHBIX B IyHKTax 2) U 4).

4. METOJIUYECKHE MATEPHAJIbI, ONPEJEJSIOIIME HPOLENLYPBI
OLEHMBAHUSI 3HAHMHI, YMEHMI, HABBIKOB W (MJH) OIIBITA
JESATEJBHOCTH, XAPAKTEPU3YIOIIUX  DTAIBI  ®OPMHPOBAHUA
KOMITETEHIIUIA

Jlekuuyn oLEHHMBAIOTCA 1O MOCEIAEMOCTH, AKTUBHOCTH, YMEHMIO BBIACIUTH IJIABHYIO
MBICIIb.

JlaGoparopHble 3aHATHS OLIEHMBAIOTCSA 110 CAMOCTOSATEIBHOCTH BBINOJHEHHs paboThI,
IPaMOTHOCTH B O()OPMIICHUH, IIPABUILHOCTH BBIIOJIHCHUSL.

CamocrosiTensHass paboOTa OLEHWBACTCS IO KA4eCTBY M KOJIMYECTBY BBITOJHEHHBIX
JIOMAIIHUX WM KOHTPOJBHBIX paboOT, TIPaMOTHOCTH B O(GOPMIICHUH, NPABUILHOCTH
BBITTOJTHEHMUS.

IIpomerxyTo4Hast aTTecTalys MPOBOAUTCS B (hOpME 3auera U IK3aMeHa.

Jlnst onmy4eHus 3a4era U 9K3aMeHa CTYIEHT O4HOM (GopMbl 00yUYeHHs TOJDKEH B TEUSHUE
ceMecTpa aKTHBHO TIIOCEIIaTh JIEKIMM W TPHHUAMATh ydacTHE B OOCYKAEHHH BOIPOCOB
KacaroluXcs U3y4aeMoil TeMbI, BBINOIHUTH U 3ALIUTHTh OTYETHI MO MIPAKTUYECKUM 3aHATHAM.

Jlnst monydeHust 3adeta W OK3aMEHa CTYOCHT 3a04HON (opMbl OOYUYCHHS [OJDKCH
HanucaTb KOHTPOJbHYIO palbOoTy, aKTHBHO IOCEWAaTh JIEKIMH W NPUHUMATh Yy4dacTHe B
00CYX/ICHUH BOIIPOCOB KAaCAIOLIMXCS M3y4aeMOW TEMbI, BBIIOJIHHUTb U 3ALIUTHTh OTYETHI 110
IIPAKTUYECKUM 3aHATHSAM.

Kputepuu oueHku 3adera M 3K3aMEHa MOTYT OBITh IIOJY4YEHBI B TECTOBOH (opme:
KOJIMYECTBO 0a/UIOB WIJIM  YHOBJIECTBOPUTENIBHO, XOpOIIO, OTIHYHO. JIus monyueHus
COOTBETCTBYIOIIIEH OLIEHKM HAa 3ayeTe M JK3aMeHE IO Kypcy HCHOJIb3YeTCsl HAaKOMUTENbHAs
cucremMa 0albHO-PEHTHHIOBOM paboThl CTy/IeHTOB. MTOroBas OIeHKa CKJIaJbIBACTCS U3 CYMMBbI
0aJJIOB MJIM OLICHOK, MOJYYCHHBIX IO BCEM paszeliaM Kypca U CyMMBbI OaJIOB IOJIy4CHHON Ha
3a4ere U 3K3aMeHe.

Tabmuna 4.1 - Kpurepun oLeHKH YPOBHS 3HAHUH CTYHEHTOB C HCIOIb30BaHHEM TECTa
Ha 3a4eTe WM 9K3aMeHe M0 y4eOHO! IUCIUILINHE

Ouenka XapaKkTepHCTUKH OTBETA CTY/ICHTA
OtinuyHO 86-100 % npaBUIILHBIX OTBETOB
Xopoio 71-85 %
Y 10BIIETBOPUTEIHEHO 51-70%
HeynosiieTBopuTENnbEHO Memnee 51 %

OI_ICHKa «3a4YTCHO» COOTBETCTBYCT KpUTCPUSIM OLICHOK oT «OTIIMIHO» pa(e)
«YAOBJICTBOPUTCIIBHO».

OI_ICHKa «HE 3a4TCHO» COOTBETCTBYCT KPUTCPUIO OLICHKH «HE YAOBJICTBOPUTEIILHOY.

KonnuectBo 0OamioB u OLCHKa HCEYAOBJICTBOPUTCIBHO, YAOBJICTBOPUTCIIBHO, XOPOIIO,
OTJIMYHO ONPEACIISAIOTCA IMPOrpaMMHBIMU CPEACTBAMHU I1I0 KOJIMYECTBY IPABUJIBHBIX OTBETOB K
KOJINYCCTBY CIIy‘IaI?’IHO BI)I6paHHI>IX BOIIPOCOB.

Kputepun orieHnBaHUs] KOMIETEHIUH ClIeIyIOLIHe:

1. OTBeTsl MMEIOT NOJIHBIE peIIeHHs (C MpaBWIBHBIM OTBeTOM). VX conepkanne
CBHUJIETEIILCTBYET 00 YBEPEHHBIX 3HAHMAX OOYYaloOIIerocss M O €ero YMEHHMH pelaTh
npodeccHOHaIbHbIE 3aJa4l, OLICHUBACTCS B 5 0aJIOB (OTJIMYHO);

2. bonee 75 % OTBETOB HMEIOT MHOJHBIE pelleHUs (C MpPaBMIBHBIM OTBeTOM). Mx
CoZIepXKaHHUE CBHUIETENBCTBYET O JOCTATOYHBIX 3HAHUSAX OOYYarOLIErocss U ero yMEeHUH pelath
npodecCHOHANbHBIC 3aJa4 — 4 6aia (Xopomio);

3. He menee 50 % OTBETOB MMEIOT MOJHBIE peLIEHUs (C MPaBHIBHBIM OTBETOM). Mx
COIepXKAHUE CBHUAETENBCTBYET 00 YIOBJIETBOPUTEIBHBIX 3HAHUAX OOYYaIOIIErocs M O €ro
OrPaHUYCHHOM YMCHHH peEIIaTh IMPO(eCCHOHANBHbIC 331aul, COOTBETCTBYIOMIUE €ro Oymymei
kBanmidukanuu — 3 6aia (yI0BIECTBOPUTEIBHO);

4. Menee 50 % OTBETOB MMEIOT pELICHHs C NpPaBHIbHBIM OTBeTOM. MX conepxaHue
CBHACTENBCTBYET O CJIA0OBIX 3HAHUAX OOYYAIOmIErocs M O €ro He YMEHHH pellaTh
npodeccroHabHble 3a1a4ul — 2 6asa (HeyI0BICTBOPUTEIIBHO).




