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1. IEPEYEHb KOMIIETEHIIUHA C YKABAHUEM ITAIIOB UX ®OPMUPOBAHUS B
IMPOOECCE OCBOEHUA OBPA3OBATEJIBHOU ITPOI'PAMMBI

B pesynbrare ocBoenust OIIOII no nanpasnenuto noarotoBku 21.03.02 3emiieycTpoicTBO U
KaJacTpbl, OOyYarOIIMHCS [OJDKEH OBJIAJACTh CIEAYIOIMIMMHU pe3yJbTaTaMd OOYy4eHHUs II0

JUCHUITIINHE «Du3uKay:

Tabmuma 1.1 — TpeGoBaHus K pe3yabTaTaM OCBOCHUS JUCITUTITMHBI

Ko u Kon n HaumeHoBanue
HANMEHOBAMIC WHJUKaTOpa [lepeueHs TUTAHUPYEMBIX PE3YIBTATOB OOYUCHHUS
KOMITETEHIIHH JOCTH>KECHUS 10 TUCLUIUINHE
KOMITETCHIINH
3HAaTh: OCHOBHbIE (PU3NYECKHE SIBJICHUS U

YK-1. Crocoben (dyHIIaMEHTAIbHBIC IOHATHUS, 3aKOHBI U TCOPHH
OCYIIECTBIISITh KJIACCUYECKON U COBpEMEHHON (hHU3UKHU
kputndeckuit anamus | YK-1. 1 YMeTh: BBEICTSATH KOHKPETHOE (PU3UIECKOE
IpOOJIEMHBIX Ananusupyer 3ajaady, | COACpKaHUE B IPUKIIAJHBIX 3a/a4ax.
CUTyallMil HAa OCHOBE | BBIJEISISI €e Oa30BbIC Bnaners: HaBbIKaMu onucaHus (HU3HISCKUX
CHCTEMHOTIO COCTABJISAIONIHE SBJICHUH ¥ TIPOIIECCOB
noaxoja,
BbIpa0aThIBaTh
CTpaTeruro 1eUCTBUI

2. OMMCAHUE MMOKA3ATEJENA U KPUTEPUEB OIITEHUBAHUSI KOMIETEHIINIA
HA PA3JIMYHBIX OTAITAX UX POPMHUPOBAHUA, OITMCAHUE HIKAJI
OLEHUBAHUA

Tabmuma 2.1 — IlokazaTtenu | KpUTEpUU ONpEIENICHUS YPOBHA C(HOPMUPOBAHHOCTU
KOMIIETEHIIMH (MHTErpUpOBaHHAs OLIEHKA YPOBHS C(POPMHUPOBAHHOCTH KOMIETEHIIHU)

Kon u Onenka ypoBHs cQOPMHUPOBAHHOCTH
A [Inanupyem e yP (opmrp
HAaUMEHOBaHU ble
€ MHIUKAaTopa HEYHOBJIETBO OBJICTBO
P pE3yJIBTaTHhI YA P ya XOpOIIIO OTIINYHO
JOCTUKEHUS UTEIIBHO PpUTEIBHO
o0yJeHus
KOMIIETEHIINH
OtcyrerBytor | Hemonubie | Chopmuponan | ChopmMupoBaHHBI
3HaTh: IIPEJICTaBICHN | NIPEACTABIIE HBIE, HO e
OCHOBHLIE s1 00 Husa 00 COJIepXKaIIfe | CUCTEMaTHYECKH
VK-1. 1 ¢buznyeckue OCHOBHBIX OCHOBHBIX OTJICbHBIE | € IIPECTABJICHUS
AHaJ'Ii/ISI/I op | BICHHS 1 ¢buznueckux | uznyuecku po0OeIIb 00 OCHOBHBIX
sanau Py dbyHgamMeHTa | SBICHUAX U | X SIBJICHUSX | MPEJICTaBICHU | (PU3MUECKHX
BLI eg};ﬂ ce JIbHBIE dbyaramenTan u s 00 SBJICHUSX U
6a§)BBIe MIOHATHS, BHBIX byHaamMeHT OCHOBHBIX byHaaMeHTaTbH
3aKOHBI U MOHSTHSIX, QJIbHBIX (bu3MYECKUX | BIX NOHSATHUSAX,
COCTaBJISIOLIN
. TEOpUU 3aKOHAX U MOHATHSIX, ABJICHUSAX U | 3aKOHaX U
KJIACCHUYECKO TEeOpUn 3aKOHax U | (yHIaMEHTal | TEOPUU
nu KJIACCUYECKOU TEOpUH BHBIX KJIACCUYECKOU U
COBPEMEHHO u KJIACCUYECK |  IOHATHSX, COBPEMEHHOMU
71 COBPEMEHHOMN ol U 3aKOHAax U bu3uKu
bu3uKu COBPEMEHH TEOPHUH




O¥l (U3HMKHU | KJIIACCHUECKOU
u
COBPEMEHHOM
¢busukn
Ymern: He ymeer B nenom B nenom CdopmupoBanHO
BBIJICIISITh BBIJICIIATD YCIELIHOE, | YCHEIIHOE, HO € yMeHue
KOHKpPETHOE | KOHKpPETHOE HO HE coJieprkariee UCIIOJIb30BaTh
¢busnueckoe | pU3NYECKOE CUCTEeMAaTH OTJICTIbHBIC OTIBIT B
COJIep>KaHue | Coep)KaHHe B 4yecKoe po0ebl B BbIJICTICHUU
B MPUKJIIATHBIX yMeHUe BBIJICTICHUHT KOHKPETHOI'O
MPUKJIAIHBIX | 3a]a4ax. BBIICTISITh | KOHKPETHOI'O buznueckoro
3a/1a4ax. KOHKPETHO | (hU3UYECKOTO COJIEpKaHUs B
e coJlepKaHus B MPUKIIATHBIX
($u3NYECKO | MPUKIAIHBIX 3a1a4ax.
e 3a/1ayax.
CoJIepKaHu
€B

MIPUKJIATHBI

X 3a/1a4ax.
Baaners: He Bnageer B nenom B nenom VYcenemnoe u
HaBbIKaMU HaBbIKAMU YCIICITHOE, | YCIIEUIHOE, HO | CUCTEMAaTUYECKOe
OINMCAHUS ONMCAHUS HO HE coJepkaliee | MIpUMEHEHUE
¢busnueckux | GU3NYECKUX CUCTeMAaTH | OTAENIbHBIC HABBIKOB
SIBJICHUM U SBJICHUU U YECKOE IpOoOEIIbI OIIMCaHUA
IIPOLIECCOB MPOLIECCOB | MPUMEHEHH | MPUMEHEHUS | (PU3MUecKux

€ HABBIKOB | HABHIKOB SBJICHUM U

ONMHUCaHUsl | OMUCAHUs IIPOLIECCOB

¢busnuecku | pU3NYECKUX

X SIBJIEHUW U

SIBJICHUW U MPOLIECCOB

IIPOLIECCOB

Onucanue MKajabl OLEHUBAHMS

1. OueHka «HEyAOBIETBOPUTEIBHO» CTABUTCS CTYIEHTY, HE OBJAJEBIIEMY HU OJHHUM W3
AIIEMEHTOB KOMIIETEHIMH, T.€. OOHApPYKUBILIEMY CYIIECTBEHHbIE MPOOENbl B 3HAHUU OCHOBHOI'O
IPOTrPaMMHOT0 MaTepuala Mo AUCUUIUIMHE (IPAKTHUKE), TOMYCTUBIIEMY IPUHIUIHATIbHbBIE OIINOKH
IpYU IPUMEHEHUH TEOPETUUECKUX 3HAHUN, KOTOPBIE HE MO3BOJISIOT €MY MPOJOJIKUTH O0yUeHHE UITU
OPUCTYNUTh K TMPAKTUYECKOH [eATeNbHOCTH O€3 JOMOJHUTENbHOW MOJArOTOBKUA IO JIAHHOH
JUCLATIIINHE.

2. OneHka «yIOBJIETBOPUTEIBHO» CTAaBUTCS CTYIEHTY, OBJAJAEBIIEMY JJIEMEHTaMU
KOMIIETEHIINM <«3HaTh», T.C. IMPOSBUBIIEMY 3HAHUS OCHOBHOIO IPOTPAMMHOIO MaTepuayia Io
JUCLHUIUIMHE (IIPaKTHKE) B 00beMe, HeOOXOAMMOM I MOCTEIYIOIEro 00y4eHus: 1 MpecTosIIeH
IIPAKTUYECKOW JESITENBHOCTH, 3HAaKOMOMY C OCHOBHOM PEKOMEHIOBAaHHOM JIMTEPATYPOH,
JIOMYCTUBIIIEMY HETOYHOCTH B OTBETE Ha 3K3aMeHEe, HO B OCHOBHOM 00JIaAal01eMy HEOOX0IMMBbIMU
3HAHUSAMU Ul UX YCTPAHEHHUsSI P KOPPEKTUPOBKE CO CTOPOHBI IK3aMEHATOPA.

3. OueHka «XopoIlo» CTaBUTCS CTYAEHTY, OBJIAJCBIIEMY 3JIEMEHTAMH KOMIIETEHLIUHU «3HATh» U
«yMETb», NPOSIBUBIIEMY IOJHOE 3HAHHWE NMPOrPaMMHOI0 MaTepuaya M0 JUCHUILIMHE (IIPAKTHKE),
OCBOMBIIIEMY OCHOBHYIO PEKOMEHJIOBAHHYIO JIUTEPATYpy, OOHAPYKUBIIEMY CTaOMIBHBIN XapakTep
3HAaHUM M yMEHHUIl U COCOOHOMY K MX CaMOCTOSATEIbHOMY IMPUMEHEHHMIO U OOHOBJICHHIO B XOJ€
MOCJIEIYIONIEro 00y4YeHUs M MPAKTUYECKON IeATEIIbHOCTH.



4. OneHka «OTIMYHO» CTABUTCS CTYACHTY, OBJIAJIEBLUIEMY 3JIEMEHTAMU KOMIIETEHLIUU «3HATh»,
«YMETb» M «BJIAJETh», NPOSBUBIIEMY BCECTOPOHHHE M TIJIyOOKHE 3HAHUA IPOrPAMMHOIO
MaTepuaia 1o JUCHUIUIMHE (IIPaKTUKE), OCBOUBIIEMY OCHOBHYIO M JONIOJIHUTEIBHYIO JINTEPATYDY,
OOHapyKUBIIEMY TBOpPYECKHE CHOCOOHOCTM B IOHUMAHUHU, H3JIOKEHUM U IPAKTUYECKOM
UCIIOJIb30BAHUH YCBOCHHBIX 3HAHUM.

5. OumeHKa «3auyTe€HO» COOTBETCTBYET KPUTEPUSAM OLEHOK OT  «OTIMYHO»  JI0
«YZOBJIETBOPUTEIILHO.

6. OneHka «He 3a4TEHO» COOTBETCTBYET KPUTEPHIO OLIEHKH «HEYIOBIETBOPUTEIBHOY.

3. TUHNOBBIE KOHTPOJIBHBIE 3AJAHUSA WJIN HWHBIE MATEPHUAJIbBI,
HEOBXOJMUMBIE J1JIs1 OIEHKHA 3HAHI/Ifl, YMEHI/Ifl, HABBIKOB U (MJIN) OIIBITA
JAEATEJBHOCTU, XAPAKTEPN3YIOIIUX 3TAIIbI OOPMHUPOBAHUA
KOMHETEHHI/Iﬁ B ITPOLLIECCE OCBOEHMUAA OBPA3OBATEJBHOMN MPOI'PAMMBI
Tabmuna 3.1 — TumoBbIe KOHTPOJIBHBIC 3a/laHUs COOTHECCHHBIC C WHAMKATOPAMH JOCTHIKCHUS
KOMIIETEHIIN

WuaukaTop AOCTHKEHUS KOMIETEHIINH Ne 3aganmii (Bonpocos, OUIIETOB, TECTOB U M. )
JUUISl OLICHKHU PE3YJIbTaTOB 00y4YEHUs 110
COOTHECEHHOMY MHANKATOPY JOCTHKEHUS

KOMIICTCHIINH
VK-1.1 Ananusupyet 3a7auy, BbIACIAS €€ Mexanuka: Bonpocsl — 6,9,12,21,25,26
0a30BBIC COCTABIISIONINE TepMoauHaMUKa M MOJIEKYIISIpHAs PU3HKA:

Bompockl — 2-5,10,13,21
DJIEKTPOMArHeTU3M: BOTPOCHI: BOIIPOCHI —
1,14,15,21,22

DIEeKTPOMArHUTHEIC KOJICOAHMS 1 BOJIHEI:
Bonpocsl — 1,12

Onruka: Bonpock — 2,14,15,19

3.2. Bonmpocs! AJ151 CAMOKOHTPOJISI ¥ MOATOTOBKH K NMPOMEKYTOYHOMY KOHTPOJIIO

1. MEXAHHUKA (1 kypc, 2 cemecTp)

1. ®wusuka u ee CBA3b C IPYTUMH CIIEHUAIBHOCTSAMH.

2. KuHematuka, ee OCHOBHbIE NOHATUA. CpeHsAs U MTHOBEHHAs! CKOPOCTH U YCKOPEHHSI.

3. HopmanbHOe M TaHT€HIMAIbHOE YCKOPEHHS W OMNHCAHME C UX IOMOIIBIO JIPYIHe BHJIbI
JBUKECHUS.

4. BpamarenpHoe [BW)XXEHHE. YTIJIOBas CKOPOCTh M YIVIOBOE YyCKOpeHHe. CBsA3b MEXIy
JMHENHBIMU U YTJIOBBIMU BEIMUYNHAMMU.

Kunemaruka tBepaoro Tena. Jlnunamuka nocrynatenbHoro apuwxkenus. Cuna. Macca.

3akonbsl HproToHa.

3aMKHyTasi MEXaHUYECKasi CUCTEMA. 3aKOH COXPAHEHUSI UMITYJIbCA.

IenTp macc.

9. JluHamuKa BpamaTeabHOrO ABUKECHUSI. MOMEHT CHIIBI.

10. MowmenT unepuuu. Teopema lTeitHepa.

11. MomeHT nmnynbca.

12. OcHOBHOE ypaBHEHHE JMHAMUKHM BpALIATEIBbHOIO JBMKEHUSA. 3aKOH COXpPAaHEHHs MOMEHTa
MMITYJIbCA.

13. I'naBHBIE OCH MOMEHTA HHEPLUMHU. | HpocKoI.

14. Duepruss u pabora. Pabora mpum mocrymaTesbHOM JBM)KCHHH. PaboTa mpu BpamaTeabHOM
JBUKECHHH.

15. Kunetuueckas sHEprusi.

P _Now



16. Teopema 0 KHHETUYECKOIN SHEPTUN.

17. Teopema Kenura.

18. Cunosoe nosne. KoncepBarusHbsle cuiibl. [loTeHIManbHas 3Heprusl.

19. TlorenumanpHas sHEPTUS 1e(HOPMUPOBAHHON MPYKUHBI.

20. I'paBuTalniioHHas NOTEHLMAIbHAS SHEPTUS.

21. 3aKoH COXpaHEHUs MEXAaHUYECKOWU SHEPTHUH.

22. Npunnun otHOcuTenbHOCTH [ammmes. IlpeoOpazoBanusi [amunes. Dopmyna CcloKeHUS
CKOpOCTe. Y CKOpEHHe.

23. IlocrynaTel cnenuaibHON Teopun oTHocutenbHOcTU. [IpeoOpazoBanus Jlopenna. CrencrBus
npeobpazoBanus JlopeHua.

24. DyeMeHTBl PeIATUBUCTCKON JUHAMUKH. B3aMOCBSI3b MEXK/ly SHEPTUEH U MacCOM.

25. 3akoH BcemupHoro tarorenus. Bec. HeBecoMocTsb.

26. 3akonsl Kemnepa.

27. UckyccTtBeHHble ciyTHUKY 3emiu. KocMuueckue CKOpoCTH.

28. PeaktuBHOE nBMXKEHUE. YpaBHEeHUE Merepckoro.

29. 3agaum L{roakoBcKoro.

30. AOcoit0THO ynpyroe u abCOJIFOTHO HEYIIPYTO€ CTOJKHOBEHUS.

31. Cuna tpenus. Tpenue nokosi. TpeHue CKOJIbKEHHE

2. TEPMOJIUHAMMKA U MOJIEKYJ/ISAPHASI ®U3UKA (1 kypc, 2 cemecTp).

1. OcHoBbI MONIEKyIsIpHOH pu3uku. AToM. Temmneparypa.

2. Wpeanwhsiii ra3. 3akonsl boins-Mapuorra, I'eii-JItoccaka, [lapns. YpaBuenue MenzeneeBa —
Knaneiipona.

OCHOBHBIE YPaBHEHUS MOJIEKYJISIPHO-KUHETHUECKOW TEOPHH.

®uznyeckuil cMbica Temneparypbl. Yucno ABoranpo. 3akoH JlanbToHa.

PaBHOMepHOE pacripeieNieHne SHEPruy Mo CTENEeHsIM CBOOO/IbI MOJIEKYJI.

BHyTpeHHss SHEprusi CUCTEMBI.

[Tponeccel nepenoca: auddysus, BHyTpeHHEE TPEHUE, TEIIONPOBOAHOCTb.

. Cratuctuueckue 3akoHbl. PacripeneneHue MOJEKyJ MO CKOPOCTAM. 3aKOH pacrpeaeieHus
Makcsena.

9. MW3mepenue ckopocteit monexyn. OnbiT HITepHa.

10. 3akon pacnpenenenus bonbumana. Yucio ABoraznpo. 3akoH pacnpeneneHus Makcsesuia-
bonpmana.

11. Bapomerpuueckas ¢popmyia.

12. Jlnuna cBoboaHoro mpobera Mmosekyn. Koapouuuents: nupdysun, BHYTPEHHErO TpeHUs,
TEIIONPOBOAHOCTH.

13. Temnno u pabota. 1 3aKOH TEPMOJUHAMHUKH.

14. Pabora pacimmpenus rasa.

15. MNzoxopuueckwuii mporecc. M3zobapuueckuit mporecc. Ypasuenue P. Maiiepa.

16. N3otepmuyeckuil mpouecc.

17. Annabatudeckuii mporecc. Ypasuenue [lyaccona.

18. Ilonutuueckue mporecc.

19. PaBHOBecHBIE U HEpaBHOBECHBIE TIporiecchl. OOpaTuMbie U HEOOPATUMBIE TPOIECCHI.

20. Kpyrosbie mpo1iecchl.

21. Iwukn Kapno. KIIJI nukna Kapro.

22. JIBurarenb BHYTPEHHEIO CrOpaHus. X0JIOAUIbHUKN. HarpeBaTenbHble HaCOCHI.

23. II 3aKkOH TepMOIMHAMMUKHU.

24. DHTpomnus U TEPMOJANHAMUYECKasi BEPOSITHOCTb.

25. BpruucieHue SHTPONUM JI PA3IMYHBIX MPOIECCOB.

26. PeanbHbll Ta3bl.

27. Teopernueckrue U30TEPMbI PEAILHOTO rasa.
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28. DKCIepUMEHTANbHBIE HW30TEPMbl peagbHOro rasza. IlepechllleHHBII Nap U Imeperperas
AKHUJIKOCTb.

29. BHyTpeHHSs 3HEpIus peajlbHOIO Irasa.

30. Dddext Ixoynsa-Tomcona. CkmKeHHE rasa.

3. 9JIEKTPUYECTBO U MAT'HETH3M (2 kypc, 1 cemecTp)

1. Onexrpuueckuii 3apsa. CpolicTBa 3aps0B. 3akoH KynoHa.

2. HanpspkeHHOCTb  3JIEKTPUYECKOro Iojisi  (TOYeYHBbIM 3apsii, NPOBOJAHMK, OeCKOHEeYHas
IUIOCKOCTB, chepa). [IpuHIMI Cyneprno3uLn STEKTPUIECKUX TTOJICH.

3. Tlotok BekTopa 3ekTpudeckod nHAYKIMU. Teopema OcTtporpaackoro-I"aycca.

4. Pabora, coBepuiaemas IpU MEPEMEIIEHUN 3JIEKTPUUYECKOrO 3apsiia B 3JIEKTPOCTATUYECKOM
nosie. [ToreHnual 3eKTpocTaTu4ecKoro mos.

5. CB43b MeXy NOTEHLIMAJIOM U HAIPSKEHHOCTHIO0. DKBUIIOTEHLINAIbHBIE IOBEPXHOCTH.

6. HneanbHble IPOBOJHUKH B 3JIEKTPUUYECKOM I10JI€. DIEKTPUUECKAs 3alUTa.

7. OnexkTpuyeckas  €MKOCTb  yeauHeHHoro  npoBoaHuka.  Kowgencaropbl.  EmMkocTh
KOHJICHCATOPOB.

8. DOHeprus 3apsHyKEHHOrO TIPOBOJHMKA U DSHEprus KoHjaeHcatopa. IlmoTHOCTh sHepruum
JIEKTPUYECKOTO MOJIS.

9. Jlusnextpuku B 3nekTpuueckoM nodje. [lonspHbie u HenossgpHble nudnekTpuku. [lonspuzanus
JUDIIEKTPUKOB.

10. CBoboanble U cBsA3aHHbIE 3apsjbl. OTHOCHUTENbHAs JUAJIEKTPUYECKAs MPOHULAEMOCTb U
JURJIEKTPUYECKasi BOCIIPUMMYHUBOCTD BEIIECTBA. DJIEKTPETHI.

11. Cerneroanextpuku. [Ibe303mekTprueckuii 3¢ hext. DHeprus NOIIPU30BAHHOTO TUIIEKTPUKA.
12. Dnekrpuueckuii Tok. Cuna toka. [ImoTHOCTB TOKA.

13. VYcnosus cymectBoBanus Toka. Ctoponnue cuibl. JJ]C ucTouyHnka Toka.

14. O6006menHsbIif 3akoH OMa ams yyacTka nenu. 3akoH Oma juis ydactka nenu. 3akoH Oma amns
3aMKHYTOM IIEIH.

15. 3akon Oma B auddepenunanshoit popme. 3akon Jxoynsa-Jlenna. 3akon JIxoyns-Jlenna B
muddepeHranbHOM Gopme.

16. Pa3perBnennsle nenu. [IpaBuna Kupxroga.

17. KoHTakTHas pa3HOCTh MOTEHIHANIOB. TepmoanekTpuueckue sisnenus. Tepmo DJIC.

18. 3akonsl anexTponusa dapanes. IaeKTpUUecKas IPOBOAUMOCTD )KUIKOCTEN.

19. OnextponpoBoaHOCTh Tra3oB. HecamocrosiTenbHbli Tra3oBblil  paspsa. CaMoCTOSTENbHbIN
ra3oBbId pasps.

20. MarunuTtHOoe nojie. JINHUM MarHUTHON WHIYKITUH.

21. 3akoH Ammnepa.

22. MarauTHOe ToJie TOCTOSIHHOTO ToKa. 3akoH brno-CaBapa-Jlamraca.

23. MarHuTHOE 1oJie IPSIMOJIMHENHOTO IPOBOJAHUKA C TOKOM, KpYTOBOT'O TOKA, COJICHOUA.

24. Cwuna B3anMOJENCTBHUS IBYX NMPSAMOJIUHENHBIX IPOBOJHUKOB C TOKOM.

25. 3aKOH IOJIHOTO TOKA.

26. Pabora, coBepiiaeMasi Ipu MepeMelieHud MPOBOIHUKA C TOKOM B MarHUTHOM II0JI€.

27. JIBUKeHUE 3apsHKEHHBIX 4acTULl B MarHUTHOM nose. Cuna Jlopenna.

28. Dddext Xomnna.

4. QJJIEKTPOMATHETU3M. KOJIEBAHUSA U BOJIHBI (2 kypc, 1 cemectp).

1. DnekTpoMarHuTHas UHIYKIUS.

2. DJEKTPUYECKHUU TOK B BUTKE, IBHKYIIEMCS B OJJHOPOIHOM MarHuTHOM IIOJIE.

3. JSIBneHue CAMOUHIYKLIHH.

4. Tox B 1IeNU NPHU €€ 3aMbIKAHUU U Pa3MbIKaHUH.

5. Bzaummuas unaykuus. Tpanchopmarop.

6. DHeprus MAarHUTHOTO TOJIS AIEKTPUUECKOTO TOKA.

7. MarauTHble MOMEHTHI 3JIEKTPOHOB U aTOMOB. ATOM B MarHuTHOM noJie. Teopema Jlapmopa.



8. JluamarHeTuku B OJJHOPOJIHOM MarHUTHOM IIOJI€.

9. TIlapamarseTuku B OZHOPOJHOM MarHUTHOM IOJIE.

10. MarnuTHOE 110JI€ B BEILIECTBE.

11. deppomarueTusm.

12. VYpaBuenus Makcaemia.

13. T'apmonuyeckue konedarenbHble ABMWKEHHE (ympyras TMpyKUHA, (U3NYECKUN MAasTHUK,
MaTEMaTUYECKUN MasiTHUK).

14. CrnoxeHue rapMOHUYECKUX KOJIeOaHMid, HalpaBJI€HHbBIX BIOJIb OJTHOM MPSIMOM.

15. CnoxeHue B3aMMHO MEPIEHANKYISIPHBIX KOJICOaHHIA.

16. 3aryxaromue KojaeOaHusl.

17. BeIHYXIECHHBIC KOJICOAHMUS.

18. KonebarenbHbIN KOHTYP.

19. Heszaryxarommue 3JeKTpOMarHUTHBIE KOJICOaHuSI.

20. 3aryxarolue 3JIeKTPOMarHUTHBIE KOJIeOaHMUsI.

21. BBIHYXJICHHBIC YJICKTPOMArHUTHBIE KOJICOAHHUS

22. BonHoBBIE TMpoliecchl B ymnpyroi cpene. IIpomonbHble u momepeuHbie BOJHBL. CKOPOCTh
pacnpocTpaHEHHs YIPYTHX BOJIH.

23. VpaBHeHue Oerymieil BoiaHbL. JHeprusi BonHbL JuddepennuanbHoe ypaBHEHHE BOJHOBOTO
JIBIDKCHHSL.

24. DaeKTpOMarHUTHbIE BOJHBI. HEeKOTOpbIE CBOWCTBA AJIEKTPOMArHUTHBIX BOJH.

25. W3znyuyeHue 371€KTPOMarHUTHBIX BOJIH.

26. Ilkana 3JIEeKTPOMarHUTHBIX BOJIH.

5. OOTHUKA.(2 kypc, 2 cemecTp)

1. BonHOBas U KBaHTOBAsl TEOPHUS CBETA.

2. 3aKOHBl OTpaXeHHMs M IpelomileHus cBera. 3akoH CHemnmyca. [lonHoe BHyTpeHHee
OTpakeHHE CBETA.

I'eomeTprueckas onruka.

OnTuueckue npudopsl: pepakToMeTp, BOJOKOHHAS ONTHKA, CTEKJIIHHAS IIpU3Ma.

Tonkue nuH3bl. MUKpPOCKOIL.

WnTepdepennus ceeta. UuTepdepeHius cBeta 1 KOrepeHTHOCTb.

. CnocoOpl HabmoneHus uHTepdeperunn ceeta: onelT FOHra, 6uzepkana dpenens, Ounpuzma
Openes.

8. MurtepdepeH1ys cBeTa B TOHKHMX IJICHKAX.

9. Hurepdepomerpsl. [IpocBeTieHne ONTUKH.

10. dudpakuus ceera. [Ipunuun I'toiirenca-dpenens.

11. Meton 30H @peHens.

12. IndpakunonHas pemierka. Judpakuns peHTTeHOBCKHX JIydei.

13. Tlousarue o rojgorpaduu.

14. Ilonspusanus ceera. ECTeCTBEHHBIN U OJISIpU30BaHHBIN CBET. 3akoH Maittoca.

15. Tlonspuszanus npu oTpaxeHUMW U IpesoMieHuu. 3akoH bprocrepa.

16. Ilonspusanus npu ABOWHOM ydenperaoMieHus. MIcKyccTBEHHOE JBOIHOE JIy4eNpEIoMIICHHE.
17. BpamieHnue miocKoCcTy noyisipu3anui. ECTeCTBEHHOE BpalleHue.

18. Jlucnepcus ceera. HopmanbHast 1 aHOManbHask AUCIIEPCHUH.

19. Tlormomenwue cBeta. 3akoH byrepa-JlamGepTta. 3akon byrepa-JlamGepra-beepa.

20. Paccesnue cera. 3akoH Panes.

21. Ckopoctb cBeta. OnbIT ®uzo. OnsIiT MaiikenbcoHa.

N LW

6. OCHOBBI ATOMHOM U SIIEPHON ®U3UKH (2 kype, 2 cemecTp)

1. TemnmoBoe mznmydyenue. AbcomoTHO uepHoe Teno. 3akoHbl Kupxroda, Credana-bonbumana u
Buna. Ontudeckasi TupoMeTpusi.

2. ®opmyna Panes-Jxunca. @opmyna Buna. I'unoresa ceetoBbix kBaHTOB. @opmyina [Inanka.



3. ®oro3pdexr. OcHoBHBIE 3aKOHBI (oTodPdexTa. YpaBHeHue DifHmTeriHa. POTOIIEMEHTH U
UX IPUMEHEHHE.

4. Hwmnynsc dorona. [aBnenne cBera. dpdexr Komnrona. Oneit bore.

5. Cnektpsl aTOMOB Bojopoza. JInHeituaTeie, mojocarkle, CIUIONIHbIE CIIEKTPHI.

6. Mogemu crpoenusi aroma. OnbiTel Pesepdopna. Ilocrymarst Bopa. OObsicHeHHE CHEKTpPOB
aToMa BOJIOpoJa.

7.  KopnyckynsipHO-BOJHOBAas puposa  CBeTa. KopnyckynsipHo-BosiHOBast npupoja
MatepualibHbIX YyacTull. Bonnsl ne bpoits. Jliuna BonHsl ne bpoits.

8. VYpasuenue Ulpeaunrepa. Ctaructuueckoe TOJIKOBaHUE BOJH Jie bpoiis.

9. CooTtHomeHue HeonpeaeaeHHocTel [ ei3enoepra.

10. MuxkpoyacTuiia B 0JHOMEPHON MOTEHIMAIBHON siMe. KBaHTOBaHUE 3HEPTUHU MUKPOYACTHUIIBL.
11. Atom Bogopona. KBantoBbie uncia o teopuu llpenunrepa.

12. Cnun snextpona. [lpunnun 3anpera [aymnu.

13. Onucanue COCTOSHHUS aTOMOB C TOMOIIbIO KBaHTOBBIX uwMceld. llepuoanueckas cucrema
2JIeMEHTOB MeHpeneesa.

14. Mogenu KBaHTOBOI (PU3UKU TBEPIOTO Tea. TUIbI KPUCTATTUYECKUX PEIIETOK.

15. Tlonarue o ¢ononax. TemmoemkocTh KpuctaioB. 3akoH Jlrononra u IItu. TemmoemkocTsh
KPUCTAIIJIOB IIPH HU3KUX U BBICOKHX TEMIIEpaTypax.

16. DneMeHTbl, 30HHOW TEOpUHU. DHEPreTUYECKUE 30HbI B KpucTajie. BanenTHast, 3anpelieHHas u
CBOOOIHBIC 30HBI B KPUCTAJLIE.

17. 3amosiHeHUE 30HHBIX YPOBHEW B MeETa/UIaxX, MOJYNPOBOJHUKAX M JUAJNIEKTPUKAX MPH Pa3HbIX
TeMIepaTypax.

18. KoHTakTHast pa3HOCTb NOTEHIIMAJIOB. Y CIIEXU COBPEMEHHOM MOIYIPOBOHUKOBON TEXHUKH.

19. Ilonsarue o coOCTBEHHOH U MPUMECHOMN MPOBOIUMOCTH MOIYIIPOBOTHUKOB.

20. CoctaB U cTpoeHHE aTOMHOTO sapa. HykioHbIl, 3apsna, pasMep M Macca aTOMHOTO Ssipa.
MaccoBoe u 3apsaoBoe uncina. [Ipupona snepusix cui. Jledekt macchl U SHEPTUs CBSI3U sEP.

21. PaanoakTUBHOCTh. BuAbl paAnoakTHBHOTO pachajga U u3NydeHud (a—,S—,y —U3MEHEHUs
aToMHoro sipa). [locTosiHHas 1 nepuos noaypacnana.

22. SlnepHble peakMu U 3aKOHBI cCOXpaHeHus. Peakuus nenenus sapa. Llennas peakuus geneHus.
IlonsATHE O ANEPHON DHEPTETUKE.

23. Peakuus cuHTe3a aTOMHBIX siaep. [Ipobiema ynpaBiisseMbIX TEPMOSIEPHBIX PEaKIil.

24. DrneMeHTapHbBIC YaCTUIIBI U UX KJIacCU(UKAIIHS.

3.3. BapuanTsl 3a1a4 1J151 HHAMBHAYAJIbHOIO0 3aJaHUA M CAMOCTOATEJIbHON PadOThI

1. MEXAHHUKA (1 kypc, 2 cemecTp)

1. 3aBHCHMOCTH MPOMIEHHOIO TEIOM IYTH S OT BpEMEHHU t 1aércs ypaBHeHHEM S = A+ Bt +Ct’,
rme A=3m, B=2m/c u C=1w/c* . Haiitu CpellHee YCKOpEHHUE Tena 3a MEpPBYI0, BTOPYIO,
TPETHIO CEKYH/IbI €TO JBUKCHUSI.

2. Kamensp OpolieH B TOpH30HTaIbHOM HampasieHud. Yepe3 0,5 ¢ mocne Haudana JBHKEHUS
YHCIIEHHOE 3Hau€HUE CKOPOCTH KaMHs cTajo B 1,5 pas3a Oousblie ero HayaJlbHOH CKOPOCTH.
Haiitn HauanpHy10 CKOpOCTh KaMHA. CONPOTUBIEHUE BO3yXa HE YUUTHIBATb.

3. Haiitu paamyc Bpalaromero Koiseca, €Clid W3BECTHO, YTO JIMHEWHAas CKOpOCTh V; TOYKH
nexanie Ha obojae, B 2,5 paza Oolblie JIMHEHHOW cKOpocTH V, TOUKH, Jexaleld Ha 5 cMm
OJIKe K OcH KoJeca.

4. Koneco pamuycom R =0.1m Bpamaercs Tak, 4TO 3aBUCUMOCTh yIjla MOBOpPOTa pajnyca OT
BpPEMEHH JiaeTcsi ypaBHeHHeM ¢@=A+Bt+Ct, rne B=2pan/c u C=1pay/c’ s Touek,
Jexanmx Ha 006oje Koseca, HaWTU yepe3 2¢ Mmociie Havaia ABUKEHUSI CIIEIYIOIINE BEIUYUHBI:
1)yriaoByro cCKOpoCTb, 2) JUHEHHYIO CKOpPOCTb, 3) YIJIOBOE YCKOpEHME, 4) TaHT€HLHAIbHOE
YCKOpEHUE, 5) HOpMaJlbHOE YCKOPEHUE.



10.

11.

12.

13.

Teno maccoit 0,5 Kr ABMXKETCA NPSMOJIMHENHO, MPUYEM 3aBUCUMOCTb IPONIEHHOIO TEIOM
myTH S OT BPEMEHH ! 1aéTcs ypaBHeHHeM S = A— Bt +Ct> —Dr*, rne C=5wm/c’ u D =1wm/c’.
HaiiTn BenmuurHy CUJIbI, IEMCTBYIONIECH HA TEJIO B KOHIIE IEPBOM CEKYHIbI IBHYKCHUS.

Teno Becom 49 H ynapsiercss o HenmoaBmkHOE Tesio Maccod 25 kr. KuHeruueckas sHeprus
CHUCTEMBI 3THX JBYX Te€J HEMOCPEACTBEHHO mociie ynapa crtaia paBHa S5/k. Cuwnras ynpap
LHEHTPAIbHBIM U HEYIPYTUM, HAUTH KUHETUYECKYIO SHEPTHIO IEPBOTO TeJa JI0 yaapa.

Haiitu paboTy, KOTOPYIO HaJ0 COBEPUINTH, YTOOBI CKaTh MNPy UHY Ha 20 cM, €cliu U3BECTHO,
4TO CWJIa TPONOPIUOHAIBHA JedopManuu uU mox jaedcTBueM cuibl B 29,4H mpyxuna
cKUMaeTcs Ha lewm.

Haiitn 3aBHCHMMOCTb YCKOPEHHsI CHIbI TSDKECTH OT BBICOTHI HaJl MOBEPXHOCThIO 3emiu. Ha
KaKOl BBICOTE YCKOPEHHME CUJIbI TSXKECTU COCTaBIsieT 25% OT yCKOpEHHUs CUJIbI TSKECTU Ha
MOBEPXHOCTU 3EMIIU.

Ha 6apaban pagmycom R=0,5M HamoTaH miHyp, K KOHIy KOTOporo mpusszad rpy3 P;= 98 H.
Haiitu mMomeHT uHepuuu OapabGaHa, €CliM HM3BECTHO, YTO TPy3 OMYCKAETCA C YCKOPEHHEM
a=2,04 m/c’,

Mennbiit map paguycom R =10 cM Bpaimaercsi Co CKOPOCTbIO, COOTBETCTBYIOLIEH v =2 00/c,
BOKPYI' OCH, Tpoxojsmei uepe3 ero meHtp. Kakyioo paboTy HamZ0O COBEPIIMTH, UYTOOBI
YBEJIUYUTH YIJIOBYIO CKOPOCTh BpalleHUs I1apa BABOe?

MaxoBoe KOJIeCO HAYMHACT BPAIIATHCS C MOCTOSHHBIM yIIOBBIM yckopernueM & = 0.5 pax/c” u

qcpe3 tl =15 ¢ mocne Hayana JBHKXCHUA ano6peTaeT MOMCHT KOJIHNYCCTBA ABHUXKXCHHA, paBHHﬁ

2 o
L=73.5kxr m/c. HalilTu KMHETHYECKYI0 SHEpruro Kosieca uepe3 1, =20c mocie Hayana

BpAaIICHHUS.
OIHOPOIHBIM CTEPKEHb COBEpINAECT Majible KOJICOAaHHS B BEPTHUKAJIBLHON IUIOCKOCTH OKOJIO
TOPU3OHTAILHOW OCH, MPOXOMSIIEH 4epe3 ero BepxHHi koHel. J[nmmua crepxHs | =0.5wm.
Haiitu nepron koneGaHust CTepxKHSI.

OO6pyu nuameTpom 56,5 cM BHCHUT Ha I'BO37ie, BOUTOM B CTEHY, U COBEpIIIaeT Majble KojaeOaHus
B IJIOCKOCTH MapaJuiesibHON cTeHe. HalTu mepuo »Tux kosie0aHui.

2. TEPMOJIUHAMUKA U MOJIEKYJISIPHAS ®U3UKA (1 kypc, 2 cemecTp)

1.

2.
3.

Haiitn maccy cepnucroro rasa (SO,), 3anumaromiero o0sém 251 mpu temieparype 27 °Cu
naBieHur 760 MM pT. CT.

Hality maoTHOCTE BOJOPOAA IPU TEMIIEpaType 15°C u maBnennu B 730 Mm pT.CT.

Haiit umcio MoONeKyT Bogopoxa B lem®, ecinn naBienne paBHO 200MM PT.CT., @ CPEIHSS
KBaJ[paTUYHAs CKOPOCTh €r0 MOJIEKYJ IPH JaHHBIX yCIoBuUsAX paBHa 2400 m/c.

UeMy paBHA SHEprHs TEMIOBOro apmkenus 20 r Kuciopoaa mpu temmeparype 10°C? Kaxas
4acTh 3TOH PHEPIMM MPUXOJUTCS Ha JOJI0 MOCTYNATEIBHOIO IBMKEHMS M Kakas 4acTb Ha
JIOJTIO BPAIIATEIbHOTO?

HeoOxomumo cxathb 102m° BO31yxa M0 00béMa B 2- 10°m°. Kak BBITOJHEE €r0 CKUMATh:
aarabaTU4YEeCKH UM U30TEPMUUECKH?

WneanbHas TemoBas MamuHa padotaet no nukiny Kapuo. ITpu stom 80% Tteruta, moixydaemoro
OT HarpeBaTelns, Iepenaércs XoJoAuWiabHUKY. KonnmyecTBo Temsa, mOJy4yaeMoro oOT
Harpesatens, paBHo 1,5 kkan. Haiitu: 1) K.IL/I. nukna, 2) paboTy, COBEpIIEHHYIO MPU TOTHOM
LUKJIE.

WneanbHas X0noaAuIbHAs MallinHa, padoTatomias o oopatHomy 1ukiny Kapro, nepenaer Termso
OT XOJIOJWIbHUKA C BOJOW IpHU TEMIeEparype 0°C KUISATWIBHUKY C BOJOM IIpH
TeMnepaTypeIOOOC. Kakoe xomuyecTBO BOIBI HY)KHO 3aMOPO3UTHh B XOJIOAMIBHUKE, YTOOBI
MpEeBpaTUTh B Mapl Kr BOAbI B KUMIATUIbHUKE?

HaiitTu n3aMeHeHus SHTPOINUY MpH nepexoie 8 T Kucuopoaa ot oobéma B 10 11 mpu remnepatype
80° C x 06bémy B 40 11 ipu Temmeparype 300°C.

Haiitu u3meHeHust sHTponuu npu uzobapuueckoM pacmupenuu 8 r remus ot V=10 n go
o0Béma V=25 1.



10.

Kakyro Temmepatypy uMeroT 3,5T KHUCI0poa, 3aHUMaromero oosém 90 oM’ IIPY J1aBJIEHUU B 28
at™.? ['a3 paccMarpuBath Kak 1) uaeanbHbIH, 2) peabHbIN.

3. QJIEKTPUYECTBO (2 kypec, 1 cemecTp)

1.

2.

10.

11.

12.

13.

14.

15.

Bo ckonbko pa3 cuia HBIOTOHOBCKOTO IPUTSKEHUS MEX]Y JBYMS IPOTOHAMU MEHBLIE CHUJIBI
UX KyJIOHOBCKOT'O OTTaJIKUBaHUA? 3apsii IPOTOHA YMCICHHO PaBEeH 3apsay JIEKTPOHA.

JIBa OMHAKOBBIX METANIMYECKUX 3apsKEHHBIX IIapuka BecoM 1,96 H xaxnplil HaxoauTcs Ha
HEKOTOPOM PacCTOSIHUU ApYr OoT Japyra. Hailtu 3apsin mapukoB, €ciid U3BECTHO, YTO HA 3TOM
pPacCTOSHUU HX JJIEKTPOCTaTUYECKas OSHEPrusi B MWUIMOH pa3 OoJbllleé HMX B3aMMHOM
I'PaBUTALIMOHHOM SHEPIHH.

PaccTosnue MeKIy ABYMs TOUeUHbIMH 3apsiaamu ¢, =7.5-10°Knu g, =—14.7-10” Kx paszo

5 cM. Halitu HanpsKeHHOCTh 3JIEKTPUYECKOTO MOJs B TOUKE, HAXOAIICICS Ha pacCTOSHUU 3
CM OT IOJIOKUTENBHOIO 3apsiia U 4 CM OT OTPULIATENILHOTO 3apsijia.

Onpeendrs HAaNPSHKEHHOCTh  JIEKTPUYECKOro T0Jss Ha paccrosauu  2-10° cM ot
OJIHOBAJICHTHOT'O MOHA. 3apsi/i HOHA CYUTATh TOUECUHBIM.

B miockoM ropu3oHTanbHO pacloIOKEHHOM KOHJEHCATOpe 3apsDKEHHasl Karelbka PTYTH
HAXOJUTCSI B PaBHOBECHUU MPU HANPSHKEHHOCTH AeKTpuueckoro moisi E =600 B/cm. 3apsia
Kam paseHn 8-107"° K. Haiitu paguyc karuim.

Ha kakoe paccrostHre MOTYT cOMM3UTHCS JBA AIEKTPOHA, €CJIM OHU JBUXKYTCS HABCTpeuy ApPYT
JIPYry C OTHOCUTEIIBHOW CKOPOCThIO, PABHOM 10® cm/cex?

Kakas coBepmaercs paGora IIpU IEPEHECEHHHM TOueuHoro 3apsga B 2-10°Kn wu3
0ECKOHEUHOCTH B TOUKY, HaXOJAIIYIOCS Ha PACCTOSIHUU | CM OT MOBEPXHOCTH IIapa paguycoM
1 CM C IIOBEPXHOCTHO# MIOTHOCTBIO 3apsiza o =10~ Ki/em™?

DJEKTPOH BJIETAeT B IUNIOCKUI TOPU30HTAIbHBIM KOHJEHCATOP NapajljIeNIbHO €ro IIACTHHAM CO
CKOpPOCTBIO ve=10" Mm/cexk. Hanpsbxkennocts monst B konzaencarope E =100 B/cMm, nnuHa
KOHJeHcaTopa 1=5 cM. HaliTu BenMuuHy U HalpaBiIe€HUE CKOPOCTH IEKTPOHA IIPU BBUIETE €TI0
U3 KOHJIEHCATOPa.

Haiitn emkocts 3emHoro mapa. Paguyc 3emHoro mapa npuHsaTh paBHbM 6400 km. Ha ckonbpko
M3MEHUTCS TOTEHLHUal 3€MHOIrO0 IIapa, €CIM €My COOOLIUTh KOJIMYECTBO AJIEKTPUYECTBA,
paBHoe 1 Ku?

Karymika u3 MeqHO#M mpoBosiokH umeeT conpotusieHne R =10.8 OM. Bec MenHO# mpoBOIOKH
paBeH P =33.4 H. CkoJbKO METPOB MPOBOJIOKH U KAKOTO TUaMeTpa d HaMOTaHO Ha KaTyIiike?
OOMOTKa KaTyIIKW U3 MEIHOHN MPOBOJIOKH IpH Temrieparype 14 C umeer conpotusienue 10
Owm. Ilocne mpomyckaHusi TOKa CONPOTHBJIECHHE OOMOTKH cTaio paBHO 12,2 Owm. Jlo kakou
TeMIeparypbl Harpenach oOMmoTka? TemmeparypHblii KO3(Q@UIUEHT CONPOTUBIECHUS MEIH
paBen 4.15-107 rpax .

Onement D.J1.C. B 2 B umeer BHyTpeHHee comnpoTusieHue 0,5 Om. Omnpenenuts najeHue
MOTEHIMaIa BHYTPHU 3JIEMEHTa Ipu cuiie Toka B 1ienu 0,25 A. Haiitu BHenIHee COnpoTUBIEHNE
LIENH NPU TUX YCIOBHUSX.

OJIEMEHT 3aMBIKAalOT CHadyajla Ha BHemHee conporuBieHne R;=2 Owm, a 3aTreM Ha BHEIIHEE
conpotusieHue R,=0,5 Om. Haiitu O./1.C. seMeHTa 1 ero BHyTpEHHEE CONPOTUBIIEHUE, ECIIN
U3BECTHO, YTO B KaXJOM H3 JITHX CJIy4yaeB, MOIIHOCTb, BBIJENIsSE€Mas BO BHEIIHEW IeMnu,
OJIMHAKOBa U paBHa 2,54 Br.

DIeKTpUUECKHU YallHUK UMeeT J1Be 0OOMOTKH. [Ipu BKIFOYEHUU OHOM M3 HUX BOJA B YAMHHUKE
3aKUNUT yepe3 15 mMuH, npu BKiIrodyeHuu apyrod — uepe3 30 muH. Yepes CKOJIBKO BPEMEHH
3aKUMUT BOJAa B YalWHMKE, €clM BKJIIOYUTH 00e oOMoTKu: 1) mocienoBaTenbHO, 2)
napajuieabHO?

Kakoe KoIM4ecTBO 3/IEKTPUUYECKOW SHEPrMM HaJ0 H3PACXO0[0BaTh, YTOOBI MPU UIEKTPOIH3E
pactBopa AgNO, Beinenuiock 500 mMr cepebpa? PasHOCTh MOTEHIINATIOB HA 3JIEKTPOJAX paBHA

4 B.



16.

17.

IInomans Kaka0ro 3JIeKTpoAa MOHU3ALMOHHONW KaMephl 100cM® paccTosiHue MeEX1y HUMHU
6,2 cMm. HaliTi TOK HacBHIIIICHUSI B TAKOW KaMmepe, €CJIM U3BECTHO, YTO MOHMU3ATOp oOpa3yeT B 1
oM’ eKECEKYHIHO 10° MOHOB KaX0ro 3HaKa. MIOHBI CUMTATh OJHOBAJIEHTHBIMU.

[Torennuan nonuzanuu aroma renus 24,5 B. Haiitu paboty nonuzanuu.

4. JJJEKTPOMAT'HETU3M. KOJIEBAHUA U BOJIHbBI (2 kypc, 1 cemecTp)

1.

2.

10.

11.

12.

13.

14.

15.

HaliTn HanpspkeHHOCTh MAarHMTHOTO TOJSE B TOYKE, OTCTOALIEH HAa 2 c¢M OT OECKOHEYHO
JUTMHHOTO TIPOBOJIHUKA, IO KOTOPOMY TE€UET TOK B 5 A.

HaiiTu HanpsskeHHOCTh MAarHUTHOTO TIOJIE B IIEHTPE KPYrOBOT'O IPOBOJIOYHOTO BUTKA
paguycoM 1 cMm, mo KOTOpoMy TeueT Tok 1 A.

JBa npsIMOJIMHEMHBIX JUIMHHBIX MPOBOJAHUKA PACIIOIOKEHBI MapajuiesibHO Ha paccTossHuM 10

cM apyr ot apyra. Ilo mpoBomuukam Tekyr Toku [, =1, =5AB NpPOTHBOMOJIOKHBIX

HanpasiieHUsAX. HaliTu Benmu4uHy M HalpaBlIeHUE HANPSYKEHHOCTH MarHUTHOTO IOJISI B TOUKE,
Haxodlencs Ha paccTostHUU 10 ¢M OT KaXX10ro IMPOBOJIHUKA.

W3 nmpoBonoku uiHOK 1 M clenana kBajapaTtHas pamka. [lo 3Toit pamke Teuer Tok cuion 10
A. Haiitu Hanps>KEeHHOCTh MarHUTHOTO MOJISl B LEHTPE PAMKHU.

OOMOTKa KaTylIKd cjellaHa U3 npoBojioku auamerpoM 0,8 MM. BUTKM IIIOTHO mpuieraror
apyr Kk apyry. CumTas KaTyumky AOCTaTOYHO JJIMHHOM, HAUTH HANpsHKEHHOCTh MArHUTHOIO
10JIs1 BHYTPH KaTYyILIKU IIPU cujie Toka B 1 A.

B 01HOpPOJIHOM MarHUTHOM IOJI€, HANpPsKEHHOCTh KoToporo 1000 3, momenieHa KBajapaTHas
pamka. Ee IIOCKOCTh COCTAaBISleT ¢ HampaBieHHeM MaruuTHOro moms yrom 45°. Cropoua
pamku 4 cM. OnpenenuTh MarHUTHBIN NOTOK, TPOHU3bIBAIOLINN PAMKY.

Mexny noarocaMu 3JIEKTPOMAarHuTa CO3/aeTCsi OJHOPOJHOE MarHUTHOE I10Jie, MHAYKLHS
kortoporo paBHa 0,1Tn. Ilo mpoBoay amuuHoro B 70 cM, MOMEUIEHHOMY MEpPHEHIUKYISIPHO
CHJIOBBIM JIMHUSAM, TeueT Tok cwioi 70 A. Haiitu cuiny, AeMCTBYIOITYIO Ha TIPOBOJI.

HaliTu KMHETHYECKYI0 PHEPIHI0 MIPOTOHA, ABMIKYILIEroCcs IO Iyre OKpPYKHOCTH paguycom 60
CM B MarHWTHOM I10JIe, UHAYKIUS KoToporo paBHa 1 Ti.

B 01HOpOAHOM MarHUTHOM IOJIE, MHAYKIMs KoToporo pasHa 0,1 Ti, paBHOMepHO Bpamaercs
Karymika, coctosimas u3 100 ButkoB mpoBosoku. Karymka nemaer 5 o6/cek. [lmomans
rorepedHoro cedenust karymku 100 cm”. Och BpAIIEHHs TEPISHIUKYISPHA OCH KATYIIKH 1
HaIpaBJIeHUI0 MarHUTHOTO mojsi. Haittn makcumansuyro 3.J1.C. HHAYKIIMY BO Bpallaroieics
KaTyIlKE.

Yepes kaTymiKy, UHAYKTUBHOCTh KoTopoil paBHa 0,021 I'H, TedeT TOK, M3MEHSIOLIMICS CO

BpeMeHeM 110 3akony I =Isinot, tne I, =5A, w=2x/T u T =0,02c. Haiitn 3aBUCHMOCTB

ot Bpemenu: 1) D./1.C. caMOMHIyKIIMM, BO3SHMKAIOLIEH B KaTylIKe, 2) 3HEPTUU MAarHUTHOTO
MO0JIS1 KaTYILKH.

Hanucare ypaBHEHHE TapMOHMYECKOTO KOJEOATENBbHOTO JBHXKEHUS C aMIUIMTYIOW B 5 cM,
ecm B 1 muH coBepmaercs 150 xomeGanmii n HauambHas (asa koneGanmii paBHa 45°.
Hageptuth rpaduk 3TOTO IBUKECHHUS.

Hanucarp ypaBHEHHWE TapMOHHYECKOrO KOJIEOATENIbHOTO JBHXKEHHS, €CIIM MaKCUMaJbHOE
ycKkopeHue Touku 49,3 em/c?, nepuoj; KonebaHud 2 ¢ U CMEIIeHHWE TOYKH OT TOJOKEHUS
PaBHOBECH B HAYaJIbHBI MOMEHT BPEMEHH 25 MM.

K npyxuHe mojBelieHa yaiika BecoB ¢ rupsaMu. [Ipu 3ToM nepuo/1 BepTUKAIbHBIX KOJIeOaHHi
paBeH 0,5 c. [locie Toro kak Ha YamlKy BECOB IMOJIOXKHWIN €lle 100aBOYHbIE THPHU, NEPUO]
BEPTUKAJIBbHBIX KojeOaHuii cran paseH 0,6 c. Ha ckompko y[IMHWIACH TMpPYXXKHHA OT
MpUOaBJICHUS ITOTO T00ABOYHOTO Tpy3a?

Toyka y4acTByeT OJHOBPEMEHHO B JIBYX B3aHMMHO-TIEPIECHIUKYJSPHBIX KOJIEOaHUAX
x=2sinwt 1 y=2cos wt.HallTu TpacKTOPUIO ABUKEHHS TOUKHU.

Haiitu pasHocTh (a3 KosebaHuil IBYX TOYEK, JEkKAIIUX Ha JIyue U OTCTOSIIUX Ha PACCTOSHUU
2 M ApYyT OT JIpyra, €CJIM JJIMHA BOJIHBI paBHa 1 M.



16.

17.

18.

19.

20.

o 8
KonebarenbHblii KOHTYpP COCTOMT M3 KOHJEHCATOpa EMKOCTbHIO 5-10 ‘® u Karymkw,

WHIYKTHBHOCTb KOTOpPOW paBHa 2-107°7%. Ha Kakyo JUIMHY BOJHBI HACTPOEH KOHTYD?
ConpoTuBIeHNEM KOHTYpa MpeHeOpeyb.

Karymika, HHAYKTHBHOCTb KOTOPO# L =3-10° /', MIPUCOETUHEHA K TUIOCKOMY KOHJIEHCATOPY C
miomanpio mwiactue S =100cM® B paccrosiHme Mekay HEMH d =0,IMm. Yemy paBHa
JTURJIEKTPUYECKasi POHUIIAEMOCTh CPEJIbl, 3alOIHSIIONICH MPOCTPAHCTBO MEXKIY IUIACTHHAMH,
€CJIM KOHTYpP PE30HUPYET Ha BOJIHY JIIUHOU 750 M?

O6moTka KaTymku cocTouT U3 500 BUTKOB MEIHOTO MPOBO/JIA MIJIOUIA/Ib MONEPEYHOTO CEUCHUs
B 1 MM’ Jnuna xatymku 50 cM u ee nuamerp 5 cm. Ilpu kakoi yacToTe MepeMeHHOro TOKa
MOJIHOE COMPOTHUBIICHHUE ITON KaTyIIKU BJIBOE OOJIbIIIE €€ aKTUBHOT'O COTPOTHUBIICHUS?
Konnencarop emxoctsio B 20 MK(] U peocTar, akTUBHOE COIPOTHUBIICHHE KOTOPOro paBHO 150
OM, BKIIIOUEHBI MOCIEN0BATENBLHO B IENb MepeMeHHoro Toka yactoroi 50 I'u. Kakyro dacts
HANpsDKCHUS, TPUIIOKEHHOTO K OTOW IEMH, COCTAaBIseT NaJeHWe HampspkeHus: 1) Ha
KOHJIEHCaTope U 2) Ha peocTare?

B nenb nepemenHoro Ttoka HampspbkeHueMm 220 B BkiroueHsl mociiefoBateiabHO eMKocTh C,
aKTUBHOE CONpOTHBIeHHE R W uHAyKTUBHOCTH L. Haiitm mnanenue Hampspkenuss UpHa
OMHYECKOM CONPOTHBIICHUH, €CIIM HM3BECTHO, YTO TaJieHHE HANpsHKCHHsS Ha KOHICHCATOPE

U, =2U, n nagenue HanpspkeHust Ha UHAyKTUBHOCTUH U, =3U .

5. OIITUKA (2 kypc, 2 cemecTp)

1.

10.

['opusoHTanbHBIA JIy4 CBETa NAAacT Ha BEPTUKAIBHO PACIHOJIOKEHHOE 3€pKallo. 3epKaylo
IIOBOPAYMBAETCSI HA YroJl O OKOJO BEpTUKIbHOM ocu. Ha kakod yros mnoBepHeTCs
OTpaXCHHBIN J1y4d?

JIya cBera mamaer mox yrioM 30° Ha TIOCKOMApamIenbHYIO CTEKISHHYIO MUIACTHHKY H
BBIXOAMT U3 HEE MapajulelIbHO NIEpBOHAYaIbHOMY Jyuy. [lokasaTens npenomienns crexia 1,5.
Kaxosa Tonmuna d miacTUHKY, €CIIM PACCTOSHUE MEXKY JIydamu paBHO 1,94 cm?

Jlyu cBera majaeT moJ yriioM { Ha TeJo ¢ Moka3aTeneM mpejomieHus n. Kak g0mkHbI ObITh
CBA3aHbBl Mexay co0oi { W n, 4YTOOBI OTpaKEHHBIM Jyd ObUI NEPHEHIAUKYISPEH K
IIPEIOMIIEHHOMY?

[Toxazarens mpenmomiieHusi crekia paBeH 1,52. Halitu mnpenenpHble YIVIBI  [TOJIHOTO
BHYTPEHHEI0 OTpa)XeHHUs JJIs MOBEPXHOCTEeH pasnena: 1) cTekio — BO3ayX, 2) Boja — BO3AYX,
3) cTekyio — Boja.

[Toka3zarenu mpesnomiieHHs: HEKOTOPOTO COpTa CTEKJa A KPacHOro M (UOJETOBOrO Jyden
paBHbBl cooTBercTBeHHO 1,51 m 1,53. HalitTu npenenpHble yribl HOJHOTO BHYTPEHHETO
OTpa)XEHMsI IIPH MaJICHUU 3TUX JIydel Ha TPAHUILY CTEKJIO-BO3AYX.

Panuychl KpWBH3HBI TOBEPXHOCTEH JBOSIKOBBITYKIONH JIMH3BI paBHBl R, =R, =50cwm.
IToka3zaTens npenoMIIEHHs MaTepuaa JIMH3bI paBeH n =1,5. HalTu oNTUYeCKyI0 CUITY JIMH3BL.
JIlunza ¢ ¢OKyCHBIM paccTossHMeM 16 cM JaeT pe3koe H300pakeHue MpenMeTa MpH JIBYX
MIOJIOXKEHUAX, PACCTOAHME Mexay Kotopeimu 60 cm. Hailitm paccrossHue oT mpeamera A0
JKpaHa.

I1nocko-BeINTyKJIas JIMH3a ¢ paguycoM KpuBHu3HbI 30 cM M mokazarenem npenomiieHus 1,5 maer
u300pakeHHe TMpenMeTa C yBeIMYeHHEM, paBHbIM 2. HaliTm paccrosHue mnpenMera H
M300pakeHHS OT JTUH3HI.

B omnbite IOHra otBepcTusi OCBEIANMCh MOHOXPOMAaTHYECKMM CBETOM JJIMHOW BOJIHBI
A =6-10"" cM, pacCTOSIHUE MEXKIY OTBEPCTHAMK | MM U pacCTOSHHE OT OTBEPCTHIA JI0 SKpaHa 3
M. HaliTu nosioxxeHue Tpex nepBbIX CBETIIBIX MOJIOC.

B ombite ¢ 3epkaniamu dpeHenst pacCTOSHUE MEXIy MHUMBIMH H300paKEHUSIMM HUCTOYHMKA
cBera Obuio paBHO 0,5 MM, paccTosHuE IO dKpaHa 5 M. B 3eneHoM cBeTe MNONMY4HIIHCH
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20.

uHTEp(EpPEHIIMOHHBIE TOJOCH HAa PACCTOSHUU SMM ApPYr OT Apyra. HallTu anmuHy BOJHBI
3€JICHOTrO CBETa.
Ha MbuibHyt0 meHky (n =1,33) nagaet Oemblid CBET MOJ YIIOM 45°. [Ipu kakoi HauMEHbIIEH

TOJIIIMHE [UICHKU OTPAKEHHbIE T4 OYIyT OKPAIICHBI B JKeNThIN 1BET (A =6-10" cm)?
PaccrosiHue Mexay IATBIM M JBaJALATh ISATHIM CBETJIBIMU KosbllaMu HplOTOHa paBHO 9 MM.
Panuyc kpuBu3HbI mMH3b! 15 M. HaliTu 1yinHy BOJIHBI MOHOXPOMATHUECKOTO CBETA, M1AJAI0IIETO
HOpPMAaJIbHO Ha ycTaHOBKY. HabmoieHue npoBoIMTCS B OTPasKEHHOM CBETE.

BoruncnuThe paanycsl nepBbIX HATH 30H OpeHens, eclid pacCTOSIHUE OT MCTOYHMKA CBETa J0
BOJIHOBOM IOBEPXHOCTHM paBHO 1 M, paccTOSHME OT BOJHOBOW IOBEPXHOCTU 10 TOYKHU
HaOJIIOIEHHs TAKKe paBHO 1 MU A =5-10"" M.

Ha menp mmpuHOi 2 MKM IaJaeT HOPMaJbHO MapajuleNIbHbIA My4OK MOHOXPOMAaTUYECKOIO
ceeta ¢ JuHOM BOJHBI A =5890A. HaiiTu yrjaesl, B HalpaBJICHUH KOTOPBIX OYIyT
Ha0JII0/1aThCSl MUHUMYMBI CBETA.

Ha menp magaer HOpMaiabHO NapajUieibHBIM IMy4YOK MOHOXPOMATHUYECKOIO CBETa C JJIMHOM
BonmHbl A. Ilupuna menu paBHa 6A. [lom kakum yriom Oyner HaONIOAATHCS TPETH
TUGPaKIMOHHBIII MUHUMYM cBeTa?

Yemy paBHa NOCTOSIHHAS JUQPPAKIUOHHON PELIETKH, €CJIM 3Ta pelIeTKa MOXKET pa3pelluTh B
MIEPBOM MOPSJIKE JIMHUHU CIIeKTpa Kaust A =4044A° u A =4047A°? lllupuna pemerku 3 cMm.
Onpenenuth yroja MHOJHOW MOJSpU3aLMM NPU OTPAKEHUHM CBETa OT CTEKJa, [OKa3aTellb
MpeIoMIIEHUs KOTOporo paseH 1,57.

TIpeseNbHbIi yroN MOTHOT0 BHYTPEHHErO OTPAXKEHHS IS HEKOTOPOro BelecTBa paseH 45°.
Uemy paBeH 1S 3TOrO BEIIECTBA YIoJl OJIHOW MOJIIpU3auu’?

YeMmy paBeH ImOKa3aTelb MPEIOMIICHHMS CTEKJIa, €CIM IpPU OTPAKEHUHU OT HEro CBeTa
OTpPaXeHHBIH JIyd OYJET MOJHOCTHIO MOJSPU30BAH MPH YIIie MPEIOMIICHHS 30%?

UeMmy paBeH yroia MeXAy I[JIaBHBIMU IUIOCKOCTSMM MOJSpU3aTOpa M aHaIu3aTopa, €Ciu
MHTCHCUBHOCTb €CTECTBEHHOI'O CBETa, MPOIIEIIIEr0 Yepe3 MOJIApU3aTOp M aHalu3arop,
yMeHbIlIaeTcs B ueTbipe paza? Iloryomenuem cBeTa npeHedpeysb.

6. OCHOBBI ATOMHOM ¥ SIIEPHOM ®U3UKH (2 kype, 2 cemecTp)

1.

2.

MortHoCcTh M3NMydeHUs: aOCONOTHO uepHOro Tena paBHa 34 kBT. HaiiTm Temmeparypy 3Toro
TeJa, €CJIM U3BECTHO, YTO MOBEPXHOCTH €ro paBHa 0,6 M.

Haiiti, Kakoe KOIMYECTBO SHeprid ¢ | cM® MOBEpXHOCTH B | ¢ M31IydaeT aGCOMIOTHO YepHOE
TEJIO, €CIIM M3BECTHO, YTO MaKCHUMallbHas CIEKTPajbHAas IUIOTHOCTH €r0 IHEPreTHYECKOM
CBETUMOCTHU IIPUXOJUTCS Ha JJIMHY BOJIHBI B 4840 A’

Ha kakyro JUIMHY BOJHBI MPUXOIUTCS MAKCHUMYM CHEKTPAIBLHOM TIOTHOCTH SHEPTreTUYECKOU
CBETUMOCTH abOCONIIOTHO YEpPHOr0 Tella, HMMEIOIIEro TeMIepaTypy, pPaBHYIO TeMIepaType
4eJI0BEYECKOro Tena, T.e. ¢ =37 °c9

C Kkakoll CKOPOCTBIO JIOJDKEH JIBUTAThCS DJEKTPOH, UYTOOBI €ro KWHETHUYecKas dHeprusi Obuia
paBHa SHEpruM POTOHA C TMHON BOJIHBI A =5200A°?

Kpachast rpanuma (otodddexra ams Hekotoporo Meramia pasaa 2750 A’. Uemy pasHO
MHUHHUMAaJIbHOE 3HaUeHHEe YHEPTUn (POTOHA, BRI3BIBAIONIETO (HOTOIDHEKT?

3.4. BapuanTsl 3ajaHuil 17151 MOATOTOBKH K TEKYILIEMY KOHTPOJIIO B TECTOBOM opme

1. MEXAHUKA
1. Onpenenenne TMHEUHOM CKOPOCTH B MEXaHHUYECKOM JIBH)KCHUU:
1) BekropHas BenuuuHa, omnpeneisemMas BTOPOH IMPOU3BOJHON paguyca — BEKTOpa JIBHKYILIEHCS

TOYKHU 110 BpCMCHU: L=

T
r dr
dr*



2) BekropHas BenM4MHA, OIpeneisemMasl NepBol MPOU3BOJHON paanyca — BEKTOpa ABMIKYILEHCS

1
r dr
TOYKH 110 BPEMEHU: U =—.
dt
3) BexTopHas BenuuMHA, ompenenseMas epBOi MIPOU3BOJHOM yriia MOBOPOTa Teja 110 BPEMEHMU:
1
r d
=22
dt
4) BexTOopHas BenuuuHa, openessieMas BTOPOH MPOU3BOAHOM yria IMOBOPOTa Tejla MO BPEMEHHU:
r
r d’g
E=—7tr.
dt

5) Benuuuna, onpeznensiercs NPOU3BEICHHEM YIJIOBOH CKOPOCTH Ha PAagUyC OKPY)KHOCTH, IO
KOTOPOM TOYKa ABUXKETCI: U=w-R.
2. OnpexeneHue JIMHEHHOIO YCKOPEHHs B MEXaHUYECKOM JIBUKECHUU!

1

L

. . r
1) BekropHas BenuunHa, onpezenseMas NepBoi MpOu3BOJHON CKOPOCTH 110 BPEMEHU: a = e
t

dv
2) BenuunHa, XapakTepu3ymoIas ObICTPOTY U3MEHEHHSI CKOPOCTH TI0 MOJYIIIO: a = 7 )
t

2
L

3) BennunHa, xapakrepusyronas ObICTPOTY H3MEHEHUS! CKOPOCTH 110 HAIIPABJICHUIO: d = '
4) BexTopHas BeIMYMHA, ONpenenseMas MepBOl MPOU3BOJHON YITIOBOM CKOPOCTH MO BPEMEHHU:
1
r do
E=—o.
dt
5) BekTopHas BenuuMHa, oIpenesiseMas BTOPOW INPOU3BOJHON yIiia MOBOPOTA IO BPEMEHHU:

3. Kakas u3 ¢popmyi1 BeIpakaeT NepBblii 3ak0oH HpI0TOHA 1711 MHEpLMAIbHBIX CHCTEM OTcueTa?
1 T 1 L m -m 1 T noT 1
) F=ma; 2)F=-F,; 3)F=G—52; 4) F=mg; 5)Ecm ) F,=0,T0 0=cosnt
r i=0
4. Kakast 3aBUCUMOCTb BbIpa)kaeT BTOpoit 3akoH HproToHa?
1

1 1 . 1 nor 1
I)Fzmcrl; 2) F,=-F; 3)F:Gml—2mZ; 4)F:m(gr7; 5)ECJ‘II/IZE=O,TOUZCOSI’ZI

r i=0

5. Kakas 3aBHCHMOCTB ITOKa3bIBA€T, YTO BCSKOE ACWCTBHE TeN APYT HA Jpyra UMEET XapaKTep
B3alMOJeHCTBUA?

1 1 . 1 n
1) Ilf“:mcrl; 2) FF=-F,; 3) F:Gml—2m2; 4) Fzmé; 5) Ecnu ZIS"I =0, T0 U =cosnt

r i=0

6. Kakas u3 popMyInpoBOK BBIpa)KaeT 3aKOH COXPAHEHUs UMITYJIbCa:
1) UMnynbc 3aMKHYTOM CUCTEMBI HE U3MEHSETCS C TCUEHUEM BPEMEHM.
2) 'eomeTpuueckass cyMMa HMIYJIbCOB TeJ, BXOSIIMX B 3aMKHYTYIO CHCTEMY, €CTh BeJIMYMHA
IIOCTOSIHHASL.
3) B 3amkHyTOll cHCTeMe MeXaHWdecKass HHEepIrHsl COXPAHSAETCS, €CJIU JEeHCTBYIOT TOJBKO
KOHCEPBATUBHBIE CHJIBI.
4) 3amkHyTasi (M30JIMpPOBAaHHAsA) CHCTEMa — 3TO MEXaHMYecKas CHCTeMa TeJl, Ha KOTOpYK He
JENCTBYIOT BHEIIHUE CHJIBI.
5) BHemHue cHIIbI — 3TO CHUJIBI, C KOTOPHIMU Ha TeJla MEXaHMYECKON CHCTEMBI ICUCTBYIOT Tela, He
BXOJISILIIME B JAHHYIO CUCTEMY.
7. Kakas u3 ¢hopmyn BeIpakaeT CHITY TPEHHS CKOIBKCHUS?

. 1 1
1) F=—kx; 2) F=G2 ™ 3y Fomg; & F=u-N; 5) F=ma
r



8. Teno paBHOMEPHO MEpPEMEIIAECTCd MO TOPU3OHTAIBHOM MOBEPXHOCTU M3 TMOJOXKeHus | B
IOJIOKEHUE 2.

S

»
>

A

1 2
[ ] [ ]

Kakyro paboTy coBepIiaeT npu 3TOM CHJIa TSHXKECTU?

2
1) A=F-S-Cosa; 2) A=mg-S-Cosa; 3) A=0; 4) [F,-ds; 5) A=mgS.
1

9. MOmHOCTh B MEXAHHUKE 3TO:
1) BekropHas BenuuMHa, paBHAas MPOU3BEICHHUIO BEKTOPA CHIIBI HA BEKTOP CKOPOCTH.
2) CkansipHasi BeJIMUMHA, paBHas padoTe, BHIMOJIHEHHON B €IMHUILY BPEMEHHU.
3) CxansipHO€ NMpou3BeIeHHE pabOTHI HA BPEMsi, 32 KOTOPOE OHA BBHIIMOJIHEHA.
4) CxansipHoe MPOU3BEJCHIE BEKTOPA CUJIbI HA BEKTOP MEPEMELICHHUS.
5) CxansipHasi BeNMU4YMHA, paBHas IPOU3BEICHUIO CUITBI HAa TIEPEMEIIIEHNE U Ha KOCUHYC yTiia MEXIY
HUMU.
10. KuneTrndeckas sHEprus Tella IPH MOCTYIATeILHOM JIBHYKESHUH OIpeensieTcss GopMyoin?
2 2 2 2 42
1) E=mgh; 2) E:’%; 3) E=T9 . 4 E:%; 5y p=mo A

11. TloTeHnaibHast YHEPTHUS TeJla MACCOM M Ha BBICOTE h ompeaesseTcss GopMyIoi:

2 2 2 2A2
1) E=mgh; 2)E=k)‘7; 3) E=12. 4)E:%; 5y =102

12. TloTeHIMaIbHAs SHEPT U ynpyrone(bopMHpOBaHHoro TeJIa onpeesisieTcs: GopMyInoii:
kx? J 242
D) E=mgh: 2) E==—: 3)E= o’ 4)&% 5)E:%

13. 3akon COXPAaHCHUA UMITYJIbCA, 3alMCaHHBIN IS ABYX TCJI IIpHU a0COJIFOTHO YIIpyrom ynaape
HUMECT BU:

2 2 2 2 2 2 2
) mo | b, iy i, 3) mo, | b, _ (my +my)u”
b b

1) mllg +my0 =(ml+m )Lrt
b 2) 2 2 2 2 2 2 2

4) n11L1)1+n1211)2=n11L1i1+n12&2; S)Z (E, +E, )=const.
14. Monyns MOMEHTa CHJIBI OTHOCUTEIIFHO HETMOIBIKHOM ToukH (0) 3TO:
WYM=F-d, 2yM=F-t; 3)M=F-¢; 4 M=F1; S5 M=F-w.
rae  d - miedo cunbl, | - pacctostHue OT TOYkW BpamieHus (0) 10 TOYKU MPUITOKEHUS CUIIbI, f-

BpeMsl JE€HCTBHS CUIIBI, (- YIJIOBasi CKOPOCTB BPAICHUS, € - YIIIOBOE YCKOPEHUE BpaILCHUS.
15. MoMeHT MHEpLMHU MaTepHaIbHON TOUKH Onpenensercss GopMyIoil:

D Jo=Am i’ 2)J=)J; 3)J=émlz; 4)J=%mr2; 5)J=J, +ma’,

rac Ami - Macca MaTepHaHBHOﬁ TOYKH, 7; - paCCTOAHUE OT TOUYKH IO OCHU BpaIlCHUA,

| - nyMHA CTEp>KHS.

16. MomMeHT MHEpLMH Tesla OTHOCHTEIBHO OCH BPAILIEHUS €CTh:
) J,=Am-r; 2)J=>J; 3) J:émlz; 4) J:%mrz; 5) J=J,+ma’, tae

Am; - Macca MaTepHalbHOH TOYKH,’, - PAacCTOSHHE OT TOYKH 1O OCH BpalleHus,l - JinHa

CTECPKHSL.
17. Teopema IllTeitHepa, ompexaessiomas MOMEHT HHEPIMH Tella OTHOCHUTEIBHO JIOOO0H ocH
BpALLEHUS, BbIpakaeTcs GopMyioi:



D Jo=Am-r’s 2)J=)U; 3)J_E mr’; 4)J=émlz; 5)J=J +ma’,

rac Aml. - Macca MaTCpHaHBHOﬁ TOYKH, 7; - paCCTOSAHHUC OT TOYKH IO OCH BpalllCHUI,

1 - AJIWHA CTCPIKHA, JC - MOMCHT HHCPLUHUHU OTHOCUTCIILHO napannenbﬁoﬁ oCH, HpOXOI[HH.[Cﬁ

qCpe3 HCHTP MacCC C TCJIa, d — paCCTOAHUC MCKY OCSAMU, m - MaccCa TECJia.

18. Kunernueckas sHeprus BpaiieHus: abCOIIOTHO TBEPAOTO Tela BOKPYT HEMOABMKHON OCH:

2 2 2 2 2
kx
DE="0 ) BT 3) E=T M ) g 5) E= -

19. TlonHast KHHETHYECKAsT YHEPTHUST A0COIIOTHO TBEPOTO TeJa:

2 2 2 2 2
l)E:%; ) E=TY . 3y gt M b en: S)E:%.

20. OcHOBHOE ypaBHEHHUE JUHAMHUKHA BPAIIATEIILHOTO JBMYKEHHUS aOCOJIIOTHO TBEPJOIO TEJa UMEET
BUJI:

1 T 1 r 1 T dL
WM=J-¢; 2) F=m-a; 3)L=J-w; 4 v=w-r; 5) —=

21. MoMeHTOM UMITyJbCa TBEPJIOTO TeJla OTHOCUTEIHHO HEMOABMKHOM OCH HA3bIBAETCS BEJIMUMHA,
onpezenseMas GopMyIou:

1 r 1 1 dL L 1 bl
) L=Jw; 2) p=mv; 3)——M 4) L=const; 5) J =mr’.
22. 3aKOH COXPaHEHHUs MOMEHTA MMITYJThCA OTPEICIISCTCS BBIPKCHHEM:
1 r 1 1 dL L 1
) L=Jw; 2) p=mv; 3)——M 4) L=const; 5) J =mr’.

23. 3axoH 'yka g ynpyrux ne(I)opMauHI/I TBEPAOIO TEJIa UMEET BUL:

Al Fvnp
1)o=E-¢; 2) F=—kx,; 3)521—; 4)G:T; S) F=u-N.

24. 3aKOH BCEMUPHOTI'0O TATOTEHUS IS JIFOOBIX ABYX MaTepHanLHHx TOYEK:
1 .
) F=mg: 2)F=mb; 3)F=—kc; 4)F= m‘jl_” 5y F=GMh
t r

r
25. HanpsikeHHOCTD MOJISt TATOTEHUS ( g) 9TO:

1

r F v -m 7
Dg=—; 2g=2; 3)g=2; 4)F=Gm‘—22; 5) p=—.
m m t r m
26. YrioBasi CKOpOCTb IIPU BpallleHUH a0COJIIOTHO TBEPJIOTO Tejia onpeaesseTcs GopMyIou:
1)(0:3; 2) w=2nv; 3)a)=d—¢; 4)a)=£; S)a)=2—ﬂ.
R dt J

27. YTI0BO€ YyCKOPEHHE MPHU BpaIIeHUH aOCOTIOTHO TBEPAOTO Teja onpeaesieTcs GopMyson:

dw d’p a M Al
Ne=—; 2)e=——; e=—"L,; 4d)e=—; 5 ec=—
) dt ) dr’ ) dr’ ) J ) 1

28. Kak cBsi3aHbI MeX/1y c000il yrioBasi U TUHEWHast CKOPOCTh:

d2
l)g:d—a); 2)a):d—¢; Jyv=w-R; 4) wo=2nv; 5)¢c= go
dt dt dt

29. Kaxoii popMysoif MOKHO BBIPa3UTh HOPMAJIBHOE YCKOPEHHUE OT/IEIbHBIX TOUEK BPAIIAIOIIErocs
TBEPJIOTO TeJIa YEPE3 €ro YrIIOBYIO0 CKOPOCTH!

2
Da=sr; a2 Ha=0R: Ha=-""1 5 a=a+d.
t

30. Kaxkoit ¢dopmynoii MOXHO BBIPa3UTh TAHTCHIMAIBHOE YCKOPEHHE OTIEIBHBIX TOYEK
BpAILAOLLEr0Cs TBEPJOTO TEJIA YEPE3 €0 YIIIOBOE YCKOPEHUE:!




2
Da=er: Da,=" 3)a=ok: 4)a,:§; 5) a=yJai+a .
t

31. Cuna TpeHHs KaueHus OnpeaensieTcs GopMyIIoi:

) F=u-N; 2) Feu-N; 3)F:%; 4) F=—kc; 5) F=mg.

2. TEPMOJIUHAMUKA U MOJIEKYJISIPHAS ®U3UKA
1. YpaBHEHHE COCTOSHUSA UAEATBHOTO ra3a:

1) PV=Const; 2) P=FRa,T; 3) PV="RT; 4)V=VaT; 5)P=§n<E >
M

KUuH

2. OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKON TEOpUU:

1) PV =Const; 2) P=FRa,T; 3) PV:ERT; 4 V=VaT; S)P:§n<E >
M

KUH

3. M3oTepMudeckuii mporiece BeIpakaeTcst PopMyIIou:

1) PV =Const; 2) P=FRa,T; 3) PV:ﬂRT; 4 V=VaT; S)P:§n<E >
M

KUH

4. N3oxopudeckuil nmpoiiecc Bbipaxaercs Gopmymou:
2
1) PV=Const; 2) P=Ra,T; 3) PV="RT; 4 V=VaTl; 5 P=in<E,>.
M
5. M306apudeckuii mporecc BeIpaxaeTcst popMyIioi:
2
1) PV =Const; 2) P=PRa,T; 3) PV="RT; 4V=VaTl; 5 P=in<E,>.
M
6. Ilpu cxaTum ueabHOro ra3a ero 00beM yMeHbIIaeTcs B 2 pa3a, a TeMIeparypa yBeJInunBaeTCs
B 2 pa3a. Kak u3mMeHuTcs npu 3ToM JaBjieHHE ra3a?
1) yBenuuuTcs B 2 pa3a;  2) yMEHbIIMTCS B 2 paza;  3) yBenuuures B 4 pasa;
4) ymenbiiuTcs B 4 pa3a;  5) HE U3MEHUTCS.
7. JlaBiieHHEe MIEATBbHOIO T'a3a YMEHBUIWIIOCH B 2 pasa, TEMIEpaTypa rasa yBeJIW4wJach B 2 pasa.
Kak usmenuiics npu 3ToM o0bem raza?
1) yBenuuwiics B 2 paza;  2) yMeHbIIWiIcs B 2 pa3a;  3) yBenuuuics B 4 pasa;
4) ymenbiuuics B 4 pa3a;  5) He U3MEHHJICS.

8. Kaxas u3 popmyn Beipakaer 3akoH Jlanbrona?

) e=skr: 2 u=LMpRr, 3) P=P+P+P+.+P; 4 Pv=TRRT. 5
2 2 M M

1
P:§nm<uz>.

9. Kakast 13 popMyI1 BEIpOKAaeT paBHOMEPHOE pacIpe/iesieHHe SHEPTHH MO CTETIEHUs] CBOOOIbI?

D e=tir: 2) u=L™pRr. 3 P=P+P+P+.+P; 4 PVv=TRRT: 5
2 2 M M

P=§nm<uz>.

10. Kakas u3 ¢popMys BeIpakaeT BHYTPEHHIOIO SHEPTHIO CUCTEMBI?
D) e=skT: D) u=LTURT: 3) P=P+P+P+..+P; 4) PV="CRT; 5) P=Lmm<v’>.
2 2M M 3
11. 3akoH pacnpenenenus MakcBesnia XxapakTepUu3yerT:
1) paBHOMEpHOE pacmpeeIeHHe YHEPTUH 110 CTETICHSIM CBOOO/IBI;
2) ypaBHEHHE COCTOSIHUS UACATBLHOTO rasa;
3) pacnpenesneHne MOJIEKYII 110 CKOPOCTSM;
4) pacmpenenaeHre MOJIEKYJ B TOTEHIIUAIBHOM CHIIOBOM I10JIE;
12. 3akoH pacnpenenenus bonbiiMaHa XapaKTepU3yeT:



1) paBHOMepHOE pacmpenesieHue SHEPTHH IO CTETIEHSIM CBOOOIbI;

2) ypaBHEHHE COCTOSIHUS HJICaJbHOTO ra3a;

3) pacnpeneneHre MOJEKYJ 0 CKOPOCTSIM;

4) pacnpeneneHHe MOJIEKYII B IOTEHIIMATbHOM CHIIOBOM II0JIE.
13. YpaBuenue spneHust U y3un npeacrasisiercss GopMyInoit:

) Fe-pn@as: 2) 0=—xL Asar: 3y M =—DP AsAr:
dz dz dz
4)D=§Z<u>; 5)77=%/1<u>p; 6)x=§/1<u>pcv.
14. YpaBHeHue SABICHHS BHYTPEHHETO TPEHHS MIPEACTABIsAETCS (POPMYIION:
) F=pn@as: 2) 0=—xL Asar: 3y M =—DP AsAr:
dz dz dz
4)D:%2<U>; 5)77:%/1<u>p; 6)x:%/1<u>pcv.
15. YpaBHeHue SBICHUS TEIUIONPOBOAHOCTH MPEACTABISETCS (OPMYJIION:
1) F=-pAs; 2) 0= Asar: 3) M =-DL AsAr:
dz dz dz
4)D:%ﬂ,<u>; 5)77:%1<u>p; 6)x:%/1<u>pcv.
16. Koappuuuent auddys3un Beipaskaercs GopMynoi:
1) F=-pAs; 2) 0= Asar: 3) M =-DL AsAr:
dz dz dz
4)D=§/1<U>; 5)77=%/1<1)>p; 6)x=§/1<u>pcv.
17. Koa¢¢punmeHT BHYTpEHHETO TPEHUS BBIpaXKaeTcs (OpPMYJIION:
1) F=—77@AS; 2) Q=—xd—TASAt; 3) M=—Dd—pASAt;
dz dz dz
4)D=§Z<u>; 5)77=%/1<u>p; 6)x=§/1<u>pcv.
18. KoaduiueHT TEronpoBoIHOCTH BbIpaxkaeTcs (hopmyioit:
) F=pn@as: ) 0=—xL Asar: 3y M =—DP AsAr:
dz dz dz
4)D:%2<U>; 5)77:%/1<u>p; 6)x:%/1<u>pcv.

19. AnqnabaTrdecKuM MPOIIECCOM Ha3bIBACTCS MPOIECC, TPOTEKAIOITHH:
1) npu NOCTOSHHON TeMIlepaType;
2) TIpH MOCTOSTHHOM JIaBJICHUU;
3) 6e3 oOMeHa sHepruei ¢ OKpyKaroliei cpeaou;
4) pu IOCTOSIHHOM 00bEME;
5) HEeT NpaBUIILHOTO OTBETA
20. Kaxkas opmyina BeIpakaeT MepBhIH 3aKOH TEPMOJMHAMUKH:

1) PV = %RT . 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
21. IlepBbIii 3aKOH TEPMOIMHAMUKHU IS aIMabaTHYECKOTO MPoIiecca HMEeT BH/I:

D PV=TLRT: 2)QAU+A;  3)Q=AU; 4)Q=A: 5) A=-AU.
22. IlepBbIil 3aKOH TEPMOJUHAMUKH IJI1 U30XOPHUUYECKOTO MPOIECCa UMEET BU/I:

1) PV:%RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.



23. IlepBblil 3aKOH TEPMOJANHAMUKH JUISl U30TEPMHUUECKOTO MPOIIECCa UMEET BUA:
1) PV = %RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.

24. UneanbHBIN ra3 moaydusl KOJUYECTBO TEIIOThl, paBHoe 300k u coBepiiui padoTy, paBHYIO
100 Tx. Kak u3MeHnsIach Ipy 3TOM BHYTPEHHSS SHEprus ra3a’?
1) yBennumiace Ha 400 Ix; 2) yBenuuuninach Ha 200 [[x; 3) ymensinnacs Ha 400 J1x;

4) ymenpmunack Ha 200 J[x; 5) He U3MEHUIACH.
25. UeMy paBHO U3MEHEHHE BHYTPEHHEH PHEPrUU rasa, €CJIM eMy Mepeain KOJIUYECTBO TEIUIOTHI,
paBHoe 300 J[>x, a BHEIITHUE CHJIBI COBEPIIIMIIN HaJl HUM pabdoTty, paBHoe 500 J[x?

1) 200 JIx; 2)300 Ix; 3)500 dx; 4)800 Ix; 5)0 JIx.

26. UneanpHas TerioBas MaiiumHa, padoTaromas rmo nukiny KapHo, moiydaer 3a KaKIblid UK OT
narpesarens 2520 Jx rtemna. Temneparypa narpeBatens 400 K, xonogunsauka 300 K. Haiitu
paboTy, coBeplIaeMyr0 MAaIIUHOM 3a OJUH LIUKJI, U KOJIMYECTBO TEIUIA, OTIaBAEMOT0 XOJOIUIbHUKY
3a OAMH LUKJI.

1) 600 JIx; 20001x; 2) 700 Ix; 2200 JIx; 3) 630 JIx; 1890 JIx;

4) 800 [x; 1200 JIx; 5) 1200 Tx; 700 Tx.
27. B peasibHOM Tase:

1) He yuuThIBaeTcs pa3Mepbl aTOMOB (MOJIEKYI);
2) YYHUTBIBAETCS pa3Mepbl aTOMOB (MOJIEKYI);
3) He yYUTHIBAETCS CUJIbI MPUTSHKEHUS MKy aTOMaMU (MOJICKYJIAMH );
4) He yYUTHIBACTCS CHJIbI OTTAIIKUBAHUS MEXKIY aTOMOB (MOJIEKYI);
5) y4MTBHIBAETCS CUJIBI IPUTSHKEHUS MEXYy aTOMaMH (MOJIEKYJIaMHu);
6) y4MUTHIBAETCS CUIIBI OTTAJIKUBAHUS MEXKIY aTOMOB (MOJIEKYyJIaMu);
[Ipennaraemeie otBeThl: 1) 1,2,3; 2)4,5,6; 3)1,3,4; 4)2,5,6; 5)1,4,5.
28. BHyTpeHHsIs1 SHEpTHsl peajbHOTro rasa:
1) Oosbliie BHYTpEHHEN SHEPTUU HI€ATbHOIO ra3a;
2) MeHbllIe BHYTPEHHEH SHEePTruu U1eaabHOTro ra3a;
3) 3aBUCHUT OT TeMIIepaTyphbl UAEATBHOTO ra3a;
4) 3aBUCHUT OT JaBJICHUS UACATHHOTO ra3a;
5) 3aBHUCHT OT 00bEeMa HJICaTHHOTO Ta3a.

3. JIEKTPUYECTBO U MAT'HETHU3M. 4. KOJIEBAHUA 1 BOJIHBI.
1. Kotopas u3 ¢popmyn Bbipaxaet 3akoH Kynona?

& F
DJ==- 2)F=kdL; 3E=-" 4 A=¢(p-0).
R+r er 4o

2. Ilo kakoit (I)OpMyJ'IC ONPCACIIACTCS HAIPSIKCHHOCTD JICKTPUYCCKOT'O ITOJIA TOYCUHOT' O 3ap5ma?

HNE=2; 2)E=—2_, NE=L, HE=—"_.
e, 4dre,r d 2rg,a
3. o xaxoil popmyse onpesenseTcss HOTEHIMAN I0JI TOYEYHOTO 3apsiia?
q rdr q-d q-d
)= ;0 2) o= ;03 - = ;4 Ap= .
)¢ dre,r )¢ I 2 a ) 9= See, ) Ae 28ee,
4. Kotopas u3 Gpopmyi sBIs€TCs OpeieneHneM EMKOCTH KOHIEHcaTopa?
pi-Lt, 1. Ne=4, =4, sHr-L.
c ¢ ¢ u @ wc

5. Ilo xakoii opmyne ompenensieTcsi o0mas eMKOCTh CHCTEMBI TOCIE0BATEIFHO COSTMHEHHBIX
KOH/JIEHCATOPOB.

1) l=l+i+.-.+i; 2) C:C1+C2+C3+...+Cn;3) C:M; 4) l: 1
C

G C c € CyrnC c ¢ +c,

n

n

6. Ilo xakoit ¢opmyne ompenensercs oOmEas €MKOCTh CHCTEMbI MapalieIbHO COEIMHEHHBIX
KOHJICHCAaTOPOB.



+c, ...+

1) %=Cl]+c—12+...+é; 2y c=¢ +c,+e+.tc,; 3) c=%; 4) % = i .
7. YTo Ha3bIBaETCs 3JIEKTPUUECKUM TOKOM?

1) Xaotuueckoe IBUKEHUE 3aPSKEHHBIX YaCTHIL;

2) HampaBiieHHOE IBUYKEHUE 3aPSKEHHBIX YaCTHULL;

3) HanpaBneHnHoe ABMKEHHE aTOMOB U MOJIEKYJI;

4) XaoTuueckoe IBUKEHUE HOHOB.
8. Koropast u3 hopmys npecrapiseT 3anuch 3akona OMa i1 ydacTKa meru?

DI=—t—: 2icyE; =L, 4i=L

R+r R S

9. Kotopast u3 opMyn mpeacTaBisieT 3aBUCHMOCTb COITPOTUBIICHUSI METAIUTMYECKHX MTPOBOJIHUKOB

OT TeMIEepaTypbl?

1) 0=JRt; 2) R =R,(1+at); 3) Q=JUr ; 4)R=J%.
t
10. Koropast u3 ¢opmyn mpeacraBisieT 3aBUCHMOCTb CONPOTUBIICHHUS OT €r0 T€OMETPHYECKHX
pazmepoB?
(0 1 U U
1) R=R,(l+at); 2)R=—; 3)R=p—; 4) R=—; 5 R=—.
) R=Ry(lxar); ) R=-5: 3)R=pg: 4HR=Z: 5 R=—g
11. Koropast u3 popmyn npeacrasiser 3akon [xoyns-Jlenna?

1
1 =J’Rt; 2) R=R (l+at); 3)J= i ; 4 R=p—.
) Q ) R =R (1+at); 3) — ) R=p~

12. TTepoe npaBmiio Kupxroda?
1) Cymma HanpskeHUl B 3aMKHYTOM KOHTYpe paBHa (.
2) Aure0Opandeckas cyMMa TOKOB B 3aMKHYTOM KOHTYpe paBHa 0.
3) Aunrebpanyeckas CyMMa TOKOB B y3JI€ pa3BETBIICHHUS AIEKTpUUYECcKOi 1enu pasHa 0.
4) CymMa NOTEHIMAJIOB B y3JI€ Pa3BETBICHUS AJIEKTpUUYECKOH 1ienu paBHa 0.

13. Kakue Toku B [-om npasunie Kupxroda 6epyrest co 3HaKaMH «+» U « —»?
1) Bece Toku OepyTest co 3HaAKaMH «+»
2) Toku, BTeKaroIue B y3es OepyTcsi CO 3HAKOM «+», a BBITEKAIOLINE U3 y3J1a — CO 3HAKOM «—).
3) Toxu, TeKylue Mo YacOBOM CTpeKe, OEpPYyTCs CO 3HAKAMHU «+», MPOTHUB YaCOBOU CTPEJIKU —
CO 3HAKOM «—».
4) Toxwu, coBMajarolIye 10 HApPaBICHHIO C HallpaBlIeHHeM 00X0/1a KOHTYpa, OepyTcs co 3HAKOM
«+», a TeKylI1e IPOTUB HAIIPaBICHUS 00X04a — CO 3HAKOM « —».
14. Bropoe npasmiio Kupxroda.
1) B 3amMKHYTOM KOHTYpe ajredpanueckasi cymMma MajJeHui HanpsHKeHUH paBHA anreOpanyeckon
CYMME JIEKTPOABIKYIIHUX CHIL.
2) AnreOpandeckas cyMMa TOKOB B 3aMKHYTOM KOHTYype paHa 0.
3) B 3amkHyTOM KOHTYpE anreOpanueckas CyMMa CUJI TOKOB paBHa CyMMe€ 3JIEKTPOJIBHIKYIIUX
CHIL
4) AnreGpanueckas cymMMma CUJI TOKOB B y3JI€ pa3BETBICHHON AJIeKTpudeckoil 1enu pasHa 0.
15. Kakue Toku Bo 2-om npaBuiie Kupxrodga GepyTces co 3HaKaMU «+» U «—»?
1) Toxwu, BTekaromue B y3ei, 0epyTcs co 3HaKaMH «+», BBITEKAIOUINE U3 y3Ja — CO 3HAKOM «—
».
2) Tokwu, coBIaJarolIye Mo HAMPaBJICHUIO C HAaIlpaBJIeHHEeM 00X0/1a KOHTYpa, OepyTcs cO 3HAKOM
«+», a TeKylIIMe NPOTHB HANIPaBICHUS 00X0a — CO 3HAKOM «—».
3) Bce Toku 6epyTcst CO 3HAKOM «+».
4) 3HaKM «+» U «—» BBIOMPAIOTCS JJIS1 TOKOB IIPOU3BOJIBHO.
16. Ilo xakoit ¢opmyse ompenenseTcs o0Imee COMPOTUBJICHHE R TIPU TOCIEIOBATEIHHOM
COEIMHEHUH HECKOJIBKUX MPOBOIHUKOB?



1 1 DR 1
1) —=>» —; 2)R= - ; ) R=)>R; 4)—=>R.
) R Z:R,. ) R-R,+R,-R,+..R ‘R _, ) Z ) R Z '

17. ITo xakoil (hopmyse onpenensiercss oodlee CONPOTUBIEHUE R TP NMapauieIbHOM COEIUHEHUU

HECKOJIbKUX ITPOBOJAHUKOB?
R

1
1)E:ZR,.; 2) R=)R; 3)E= = =

R-R,+R,-R,+...R -R |
18. Yro Takoe p—n nepexon?
1) KoHTakT 1BYX pa3HOPOAHBIX METAJLJIOB.
2) KoHTakT MeTauI-TuIICKTPHK.
3) KoHTakT ABYX BHUOB MOJYIPOBOJHUKOB C PA3HBIMU THUIIAMH IMPOBOJAUMOCTH.
4) KOHTaKT IBYX THUIIOB 3JIEKTPOJIUTOB.
19. Kakoe cBOMCTBO p —n MEpexo0/1a UCTIOIb3YETCS B MOIYITPOBOIHUKOBBIX JUOIAX?

1) OgHOCTOPOHHSIS MPOBOIUMOCTb.
2) 3aBUCUMOCTb CONTPOTUBJICHUSI OT TEMIIEPATYPHI.
3) 3aBHCUMOCTH COITPOTUBIICHHS OT OCBEUICHHOCTH.
4) Manas Beu4MHa CONPOTUBIICHHUS.
20. Kakoe siBjieHUE Ha3bIBAETCA 3JEKTPOMArHUTHOW UHIYKUIUEH?
1) TlosiBieHre MarHUTHOTO TOJIS TIPU MPOTEKAHUU TOKA IO IIETH.
2) Bpamienue KoHTypa ¢ TOKOM B MAarHUTHOM IIOJIE.
3) JleiicTBHME€ MarHUTHOI'O TOJIS HA IPOBOJHUK C TOKOM.
4) SIBieHHe BO3HHMKHOBEHHUS DJIEKTPUYECKOTO TOKA B 3aMKHYTOM IPOBOJSIIEM KOHTYpE MpHU
M3MEHEHUU MarHUTHOTO MOTOKA, MPOHU3BIBAIOIIETO STOT KOHTYP.
21. Kotopas u3 ¢popmyn npeacTaBiseT co0oi 3aK0H 3JeKTpoMarHuTHoN unaykiuu dapanes?

1) e=J(R+r); 2)5:‘22; 3) @ = BScosp; 4) D@=LJ.
t

22. Kakoe siBJIeHHE Ha3bIBAETCSl CAMOMHAYKIIUEN?
1) SIBneHre BOZHMKHOBEHUS MHAYKIIMOHHOI'O TOKA B LIETIU MIPU MPOTEKaHUU B HEH NEPEMEHHOTO
TOKa.
2) IlosiBneHre MarHUTHOT'O TOJIS IPU MPOTEKAHUH TOKA T10 LIETIH.
3) Bpaiuenue KOHTypa ¢ TOKOM B MarHUTHOM TIOJI€.
4) JleficTBMEe MarHUTHOTO MOJISl HA TPOBOJHHUK C TOKOM.
23. Kakoe W3 HMIKENPHUBEIECHHBIX YTBEP)KJIEHUMN sBiseTcs NpaBwioM JleHla A HampaBiIeHHS
WHIYKIIMOHHOT'O TOKa?
1) VHaykuuoHHBIM TOK MMEET TaKOe HalpaBlieHHE, YTO €ro MarHUTHOM MOJ€ MPENsTCTBYET
MU3MEHEHUIO TOI'0 MarHUTHOT'O IIOTOKA, KOTOPOE €ro CO34aJI0.
2) WHayKUuMOHHBIM TOK HAINpaBieH MPOTHUBOIOJIOKHO HANpPaBICHHUIO 3JIEKTPUYECKOIO TOKa,
KOTOPBIHN €ro co3aall.
3) Hampasnenue HHAYKIIMOHHOTO TOKa ONpeAeNsieTcs Mo MpaBmily OypaBuuKa.
4) HanpasneHne MHIYKIMOHHOIO TOKA ONPEIENISIETCS IO IPaBUILY JIEBOM PYKH.
24. Tlo kakoii u3 popmyIn BEIYHCIAETCS BEIMYMHA CUIIbI AMIiepa?
1) F =qguBSina; 2) F=JBlSina; 3)J= £ ;0 4) ng.
R+r R
25. To xaxoi u3 GopMyIl BEIUUCIISETCS BeTMunHa cuitbl Jloperma?

I)F = quBSina; 2) F=JBlSina; 3) F=—3%_. ayp-_,%p.g.
4rg,r dx

26. KoTtopast U3 HUXKENpUBEICHHBIX (POPMYIT SBIISETCS ONPEIEICHUEM HHAYKTUBHOCTH KOHTYypa?
R
) L=puun’Vv; 2) L=2; 3) g=—Ld—J; 4) L=—*L.
1 dt o



27. KoTtopas U3 HWXKENPHUBEAECHHBIX (HOPMYI MPEACTABISAET COOONW MHIYKTHMBHOE CONPOTUBIICHUE
KOHTYpa MepeMEHHOMY TOKY?
DR=Y. D R=pi: HR="": HR =0L:
I’ =7 S’ ‘e’ t ’
28. Kakue kosie0aHusl Ha3bIBAIOTCS BBIHYKJIEHHBIMH 3JIEKTPUUECKUMU KOJIeOaHUSIMU?
1) Konebanwusi, BOSHUKAIOIINE B CUCTEME MPHU COOOIICHUH MEPBOHAYAIILHOTO 3armaca SHEPruH,
BCJIE/ICTBHE COOCTBEHHBIX CBOMCTB CUCTEMbI U MPU MPEHEOPEIKUMO MAJIBIX MOTEPSX SHEPTUHU Ha
BBIACJICHUC TCIIJIIOTHI.
2) Konebanus, cylecTBYIOIINE B CUCTEME MPU OCTOSTHHOM IMOMOJIHEHUH 3a11aca YHEPIUH.
3) Konebanus, npoucxosiye mo MaTeMaTH4eckoMy 3aKOHY CUHYCa UJIM KOCHUHYCA.
4) KoneGanus, npoucXosIiye B LN C IEPEMEHHBIM UCTOYHHUKOM TOKA C AJIEKTPOIBHKYIIEH

CHIOH. & = &, -sin(a)ﬂt)
29. Kotopas n3 HUKeNpUBEAEHHBIX (OPMYIT XapaKTepU3yeT HHIYKTUBHOE CONIPOTUBIICHHE?

2
1) z= R%(M-Lj; 2) Rc=i; 3)Z=JR2+(a)L)2; 4) R, =wL;
wc

wc

5. OITUKA
1. Enunnna u3MepeHust ONTHYECKON CHIIbI JIMH3bI?
1) crepanman; 2) moke; 3) repu;  4) nuonTpuii;  5) MeTp.
2. Ontuyeckast cuia JIMH3bI paBHa 2 1. Haiiaure ee ¢pokycHoe paccTosHue.
1)20cm;  2)25cm;  3)50cm; 4)80cm; 5) 1 wm.
3. B kakoil U3 HUXKe MEepPEeYUCICHHbIX CPell CKOPOCTh PACIPOCTPAHEHUs CBETa HAWOOJbILAs, €CIIH
MIOKa3aTes Iy MPEJIOMIICHHUS 3TUX CPE]] CIEeTYIOIIHUE:
l)anmas - n=2.41; 2)Boga- n=1.33; 3)cnuptr- n=1.36; 4)surtapp - n=1.54.
4. Kakoe 13 crneayronmx ycilIoBUi yKa3bIBaeT, 4TO JIMH3A pacceBaromias?
1) D=3nantp; 2) F<10cm; 3) D<O0; 4)nunzaBorHyTtas; 5) n3o0pakeHHEe MHUMOE.
5. Kakoe n3 HIKeCIeqyoUX YCIOBUI yKa3bIBaeT, 4To JIMH3a coOuparomias?
1) nuH3a BhINyKast; 2) U300pa’keHUE B JIMH3E€ MHUMOE;
3) uzobpaxenue B auH3e npsimoe; 4) D >0.
6. UTo MOXXHO cKa3aTh 00 yTje MajJeHHs Jyda CBEeTa Ha IMOBEPXHOCTh pasJiesia ABYX CpelI U yIiie
NpPEJIOMIIEHHUS, €CIM JIyd BBIXOJUT M3 ONTHYECKH OoJiee IUIOTHOW Cpelabl B ONTHYECKH MEHee
MJIOTHYIO?
1) yron nagenus Oosiblie yria npeaoMIeHuUs;
2) yroJa mpesomMiIeHHs OOJbIIE yIiia MMaIeHHUs;
3) yrom npejaoMIiIeHus paBeH YIiy HaJeHus;
7. Kakoi yrom mnpenomyIeHHMsT COOTBETCTBYET MPEACIBHOMY VIJy IOJHOTO BHYTPEHHETO
OTpaxeHus?
1) 0% 2)45°% 3)90% 4) 180"
8. Kak u3meHuTCs OKYyCHOE paccTOSIHUE CTEKIISTHHOM JIMH3bI, €CITU €€ OIYCTUTh B BOAY?
1) HEe U3MEHUTCS; 2) YBENUYUTCS;  3) YMEHBIIUTCS.
9. JIyu cBera majaer Ha IpaHUIly pas3jeia JABYX Cpej C IOoKa3aTeleM INpeloMIeHus n, u n,. B
KaKMX CIy4asx YroJ MajJeHusi paBeH yriy IpeloMIeHus?
)n>n,; 2)n=n,; 3)n<n,.
10. [y KakuX MPOLECCOB XapaKTEPHO sIBIEHUE UHTep(hepeHIIun?
1) 175 5JEKTPOCTATHUECKUX TPOIIECCOB;
2) sl BCeX BOJIHOBBIX MPOLECCOB;
3) st mpoLeccoB paAMOaKTUBHOIO paciaia;
4) nnst 31EKTPOMArHUTHBIX MPOIECCOB.
11. Kakue BOIHBI yIOBIECTBOPSIOT YCIOBUIO KOT€PEHTHOCTH?
1) BOJHBI, UMEIOLIHME OJTMHAKOBBIE (Da3bl M MOCTOSIHHYIO Pa3HOCTH JITMH BOJIH;



2) BOJHBI, UMEIOLIME OJMHAKOBYIO JJIMHY BOJHBI M IOCTOSIHHYIO Pa3HOCTh (a3;
3) BOJIHBI, UCITyCKaeMbl€ OJTHUM UCTOYHHKOM;
4) BOJHBI, IMCIOIINE PA3THYHYIO IJTMHY U TIOCTOSIHHYIO (hazy.
12. Kakue BoTHBI MOTYT UHTEPhEPUPOBATH?
1) BOJHBI OT OJIHOT'O UCTOYHHKA CBETA;
2) BOJIHBI, paCIPOCTPAHSIONINECS B OJJHOM MJIOCKOCTH;
3) BOJIHBI, UMEIOIINE OJUHAKOBYIO SHEPTHIO;
4) BOJHBI OJIMHAKOBOM JTMHBI M IOCTOSIHHOM pa3HOCTH (a3.
13. Tlpu xakoi pa3HOCTH XO/a BOSHUKACT YCHIICHUE KOJICOaHMH ITPH HHTEepPEpeHIINN?
1) mpu pazHOCTH X0/1a, PABHOM YETHOMY YUCIY JJIUH MOJIYBOJIH;
2) npu pa3HOCTH XOJa MEHBIIIE JITTUHBI BOJIHBI;
3) npu pa3HOCTHU XOJia, PAaBHOM LIEJIOMY YHUCITy (a3;
4) npu pa3HOCTH X0/1a, paBHON HEUETHOMY UMCITY JJIMH IIOJYBOJIH.
14. TIpu xakoi pa3HOCTH XOAa BO3HUKAET OocliabiieHne Koue0aHuil mpu uHTepdepeHnn’?
1) mpu pazHocTH X0/a, paBHOM LI€JIOMY YUCIY JIJIMH OJIYBOJIH;
2) mpH pa3HOCTH X0/1a, PABHOI HEYETHOMY YHUCITY JJIUH MOJTYBOJIH;
3) npu pa3HOCTH XOJa MEHbIIIE JIJTUHBI BOJIHBI;
4) npu pa3HOCTH X0/1a, PaBHOW YeTHOMY 4HcIy (as.
15. Kakoe ¢u3udeckoe siBICHHE OTHOCUTCS K TU(PPAKINN BOITH?
1) siBneHNe HAJIOKEHUS BOJIH, B PE3YyJIbTATe UEro MOJIy4aeTcs ONpeesieHHas KapTHHAa MaKCUMYMOB
Y1 MUHHMYMOB;
2) siBneHue orudaHus BOJIHAMU MPESATCTBUS;
3) pazyokeHne Oenoro CBeTa Ha COCTABJISIFOIINE [IBETA;
4) sBreHue ociaabIeHUs CBETOBBIX BOJH IIPH PACIIPOCTPAHEHUU B Cpejie.
16. ITpu KakoM yCJIOBUHM MOXKHO HaOt01aTh TU(PAKIINIO BOTH?
1) ecnu yIMHA BOJIHBI BO MHOTO pa3 MEHbILIE pa3MepoB npeamMeTa?
2) ecnu JUIMHA BOJIHBI paBHA YETHOMY YMCITy aMIUIUTY KOJIeOaHUIA;
3) ecnu JuIMHA BOJHBI COM3MEpPUMa C JIMHEHHBIMH pa3MepamMHu MpeIMeTa;
4) ecnu da3za xKosiedaHU HEMTPEPHIBHO NU3MEHSIETCA.
17. Kakoe siBlieHUE CBUJIETEIBCTBYET O TOM, UTO CBET MPEJICTABIIAET COOO0I 37eKTPOMAarHUTHBIE
BOJIHBI?
1) uarepdepenuus cera;
2) nudpakus CBETOBBIX U 3JIEKTPOMATHUTHBIX BOJIH;
3) morsolieHne cBeTa Npu pacpOCTPAHEHUH B CPE/IE;
4) cKOpOCTb pacIpOCTPaHEHUsI CBETA U DJIEKTPOMArHUTHBIX BOJH B BaKyyMe.
18. CkoJIBKO [UIMH BOJIH MOHOXPOMATHYECKOTO CBETA C YacTOTOM Kojebanwii v =5-10"Tn
YIOKUTCS Ha IyTH JuiHOW | =1.2Mm B Bakyyme?
1)2; 2)10; 3)500; 4)2-10°
19. YUto mpoucXoauT ¢ JTydoM OEJIOTo CBETa MPH MPOXOXKIECHUU Yepe3 TPEXTPAHHYIO0 CTEKIISTHHYIO
IPU3MY, €CIIH TIOKa3aTeNb MPeJOMIICHHS MPU3Mbl OOJIbIIIE TOKA3aTelNs MPEOMIICHUS OKPYKAOIIeH
cpensi?
1) JIyu cmemtaercst BBIXO/S U3 IPU3MBI B HANIPABJICHUH MApaJIEIbHOM HadyalbHOMY;
2) Jly4d oTknmoHsIETCS;
3) Jly4 OTKJIOHSAETCS K BEPIIMHE IPU3MBI U IIPU ITOM PA3JIaracTcs Ha [[BETHBIE MTyUKH;
4) Jly4 OTKJIOHSIETCSI K OCHOBAHMIO MPU3MBI U TIPU 3TOM pasiaraercs Ha [BETHBIE MYUYKH.
20. Kakue ¢usnyeckue sBICHHUsS MPOUCXOIAT C JIydoM O€JIOr0 CBeTa NMpH MPOXOKICHUU dYepe3
CTEKJISTHHYIO TPEXTPaHHYIO MPU3MY?
1) uaTepdepeHuus;
2) nmudpakims 1 TpeToOMIICHHE;
3) npenoMiIeHUE U JUCTIEPCUS;
4) uaTtepdepennms u nudpakius.
21. JIyun Kakoro MOHOXPOMAaTUYECKOT'O CBETa UMEIOT HAauOOJIBIIYIO ITTHHY BOJIHBI?



1) puoneroBsie;  2) opaHkeBbIe; 3) 3elieHbIC;  4) KpacHBIC.
22. JIyun Kakoro MOHOXPOMATHUYECKOT'O CBETa MMEIOT HauOOJIBIIYIO YacTOTy KOJIeOaHU?
1) 3enensle;  2) cuHue; 3) KpacHble;  4) OpaH)KEBBIE.
23. Uto onpenenser LBET Jyda ¢ TOYKHU 3PEHUS] BOJHOBOM IIPUPOJIbI CBETA?
1) ammutyna Konebanuit; 2) CKOpOCTb PaclpOCTPAaHEHHUS BOJIHBL;
3) daza xoneGanmii BOJHBI; 4) IJMHA BOJHBI, S5) 9acTOTa BOJIHBI.
24. Tlo kaKOMy 3aKOHY PacCeMBaIOTCs CBETOBBIE JTy4H B aTMochepe?
1 1
25. B ueM cOCTOUT pazauiue MeX1y €CTECTBEHHBIM U MOJISIPU30BAHHBIM CBETOM?
1) B CKOPOCTH pacpOCTpaHEHUsI CBETOBOW BOJIHBI;
2) B TUIOCKOCTH KOJ€OaHM HANpsSHKEHHOCTEH 3JEKTPUYECKUX U MArHUTHBIX BEKTOPOB CBETOBOU
BOJIHBI;
3) B MOTJIOIIEHUHU CBETOBOM BOJIHBI BEIIECTBOM;
4) B paccestHMM CBETa MEJIKUMU YaCTUI[AMHU M MOJIEKYJIaMH BEIIECTBA.
26. Kakue BeliecTBa Ha3bIBalOT ONTHYECKU AKTUBHBIMU?
1) KOoTOpBIE MOTJIOUIAIOT CBET;
2) KOTOpbIE U3MEHSIIOT HAIIPaBJIEHUE PACIIPOCTPAHEHMSI CBETA;
3) KOTOpBIE BpalllaloT IJIOCKOCTh MOJSPU3AIIH CBETA;
4) KoTopble pasiararoT Oelblil CBET B LIBETHOM CIIEKTP.

6. OCHOBbI ATOMHOM U SIAEPHON ®U3UKH
1. KBanToBas ¢pu3nka u3ydaer sBJICHUSA:
1) mpoucxozsiue co CKOPOCTAMU CPAaBHUMBIMU CO CKOPOCTBIO CBETA;
2) mpoucxoJdIiue B MakpoMHUpe, IMpH OOBSICHEHWH KOTOPBIX Kilaccuyeckass (u3MKa HHOIZA
BCTpEYaeT 3aTPyIHEHUS;
3) npoucxozsmue B MAKpOMUpPE, KOTOpbIE Kiaccudeckas (pu3nka oObsICHUTh HE MOXKET;
4) npoucxosuIMe MPU BBICOKUX JIABJICHUIX U OUYEHb BBICOKUX TEMIIEPATypax;
5) yka3aHHbIe B TyHKTax 1) u 3).
2. KBanroBas runoresa Ilimanka cocToUT B TOM, YTO:
1) u3ydeHue U MOTJIOIICHNE CBETa MPHU BBICOKUX TeMIIEpaTypax MPOMCXOJUT HENPEPBHIBHO, a MPH
HU3KHUX — TUCKPETHO, T.€. ONPEAEICHHBIMU NOPUUSAMU (KBAaHTaMH);
2) u3JIy4eHue cBeTa MPOUCXOANT AUCKPETHO, a MOTJIOLIEHHE — HEIPEPHIBHO;
3) u3ny4yeHue U MOTJIOLEHHE CBETa IPOUCXOIUT TUCKPETHO;
4) nznydyeHue M TMOIJIOIIEHHE CBETa HPOMCXOTUT TOJBKO MpU IIepexoje aromMa U3 OJHOIO
CTaIlMIOHAPHOI'O COCTOSIHUS B JIPYTOE€;
5) xBaHT cBeTa ((oTOH) 001aJaeT KaK KOPIYCKYJISIPHBIMHU, TaK U BOTHOBBIMU CBOWCTBAMH.
3. Kak u3MeHUTCS 4acToTa U3y4EeHUS, €CIIU SHEPTUI0 KBaHTA YBEIUYUTCA B 2 pasza’?
1) yBennuutcs B 4 paza; 2) ymeHbIIUTCS 4 pa3a; 3) HE U3MEHUTCS;
4)yBenuuuTcs B 2 pa3a; S5) yMEHBIIUTCS B 2 pasa.
4. Kakas dopmyrna onpeaensieT uMnyiase GoToHa?
D) p=mc; 2) p=h—v; 3) pzﬁ; 4) p=h—v u pzﬁ;
c A c A
5) Bce npuBeZieHHbIE B MYHKTaxX 1,2 1 3 GopMyJIbl ABISIOTCS MPaBUIbHBIMHU.
5. Ot KakMX MmapaMeTpoB 3aBUCHUT 3Ha4eHUE POTOTOKA HACBILICHUS?
1) ot sHEepruu GpoToHa; 2) OT CBETOBOTO MOTOKA; 3) OT YaCTOTHI OOIYYAIOIIETO CBETA;
4) OoT CBETOBOro IMOTOKAa M OT YacTOTHl OOJIyHalOIIEro CBeTa; S5) OT CKOPOCTU BBLIETAIOLIMX
JJIEKTPOHOB.

6. YpaBHenue ¢porodddexra npu ycroBun 3anupanus GOTOTOKA UMEET BHUI:

2
mvo

) hv=A+—; 2 hv,=A; 3) hv=A+eU,; 4) hv=my*; S)h%:p.



7. Kakue GaxkTopbl OnpeaensioT KpacHyko rpanuiy Gotosdgexra?

1) sneprus poroHa; 2) HampsHDKEHHUE MEX]TY aHOJOM U KaToJIoM; 3) JUIMHA CBETOBOW BOJIHBI;

4) BelecTBO aHOJA; 5) BELIECTBO KaToja.

8. Ilpu ocBellieHNH TIACTUHBI 3€IeHbIM cBeToM (GoTodddekta HeT. byner nu oH HabmoaaTHCS IpU
00JTy4eHUH TOM Ke MIaCTUHBI KPACHBIM CBETOM?

1) Her;

2) na;

3) Oyzaer, eciii HHTEHCUBHOCTh KPACHOTO CBeTa O0JIbllIe, YeM HHTEHCUBHOCTD 3€JICHOIO CBETA;

4) uer, T.K. paboTa BbIX0/1a IEKTPOHA U3 IIACTUHBI Oy/ET elie 0OobIIIe;

5) Her oTBeTA.

9. laBnieHue, OKa3bplBa€MOE Ha Teja 3JIEKTPOMArHUTHBIM U3JIy4€HUEM, MOYKHO OOBSICHUTH?

1) TonbKO HAa OCHOBE KBAaHTOBOW TEOPHH;

2) TOJIBKO Ha OCHOBE BOJIHOBOM TEOPHH;

3) Ha OCHOBE KBaHTOBOW U BOJIHOBOW TEOPHUHU;

4) ucrnonb3ys i pa3iIMuHbIX TEJ pa3Hble TEOPUU;

5) BO3HUKHOBEHHEM MEXaHUYECKUX CHJI 32 CUET JICKTPOMArHUTHOTO MOJIS.

10. OrHaKOBO JIK AaBJIEHUE, OKA3bIBAEMOE CBETOM, Ha YEPHYIO WJIH O€1y0 IOBEPXHOCTD.

1) oguHAKOBO;

2) Ha Geryro MOBEpXHOCTh JaBJIEHUE CBETa OOJIbIIE;

3) Ha YepHYIO MOBEPXHOCTD JAaBJICHUS CBETa OOJbIIIE;

4) pe3ynbTaT 3aBUCHT OT JJIMHBI CBETOBOW BOJIHBI, ITAJIAIOIIEH HAa ATH IOBEPXHOCTH;

5) pe3yabTar 3aBUCHUT OT dHEpPruu (POTOHOB.

11. Kakue cBoiictBa cBera nmoarsepxkaaet 3 dexr Kommnrona?

1) abdexr Komnrona He aeT BOZMOXKHOCTH JIeJIaTh BHIBOJIBI O CBOMCTBAaX CBETA;

2) BOJIHOBbIE CBOMCTBA CBETA,

3) KBaHTOBO-BOJIHOBBIE CBOMCTBA CBETA;

4) KBaHTOBbBIE CBOWCTBA CBETA;

5) Ha ocHoBe 3¢ ¢exra KoMnToHa MOXKHO caenaTh, BBIBOJ], YTO CBET CIIOCOOEH PaclpOCTPaHATHCS
TOJILKO B a0COJIFOTHO YIIPYTHX Cpefax.

12. B xakoM ciryyae 3Heprusi aromMa BoJ0poAa OoJblIe: KOTAa 3JEKTPOH HAXOIUTCS Ha yAAJICHHON
OT sAJipa opOUTE UM Ha caMOil OJIM3KOH K Aapy?

1) Ha ynaneHHo# ot siapa opOuTe;

2) Ha caMoOU OJIM3KOM K siIpy opoute;

3) sHeprus aTomMa 0JIMHAKOBA B 00OUX CIyYasX;

4) aToM BOJIOpOJa UMEET HauOOJIBIIYI0O SHEPTHI0 B MOMEHT Tmepexoaa ¢ OMu3Koil opOuTHI Ha
yJIaJIeHHYIO;

5) HeT oTBeTa.

13. Ha xakyro CTallMOHApHYIO OpOMTY MEPEXOAUT IEKTPOH B aTOMe BOJOPOJA MPU HUCIYCKAHUH
BHUJIUMBIX JIy9eit?

1) co BTOpOI Ha NIEPBYIO;

2) ¢ mo00it Ha TIEPBYIO;

3) c mepBoii Ha THO0YIO;

4) ¢ mo0oit Ha TPETHIO;

5) ¢ mo0oii Ha BTOPYIO.

14. VImeeTcst u CBA3H MEXIY YaCTOTOM OOpalieHus: 3JIEKTPOHA BOKPYT siipa aToMa BOAOpPOaA U
Y4aCTOTOM €ro u3JryuyeHus ?

1) umeercs;

2) HEe UMeeTcs;

3) umMeeTcs, eciu 4acToTa 0OpaIeHus AIEKTPOHA MHOTO OOJIBIIIE YAaCTOTHI U3ITyUCHUS,

4) umeercss TONBKO Ui OpOUT, PAgUyChl KOTOPBIX  YIOBIIETBOPSIOT  COOTHOUICHUIO:

h
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5) uMeeTcsl, eClii 4acToTa 0OpaIleHus 3JIEKTPOHA MHOTO MEHBIIIE YaCTOThI U3TyYCHHS.

15. CKoJIbKO KBAaHTOB C Pa3jMYHOM SHEPrueid MOXKET MCIyCKaTh aTOM BOJOpOJa IpHU IMepexoie
3IIEKTPOHA C TPEThei OpOUTHI HA TIEPBYIO?

1) oguH kBaHT, 2) IBa KBaHTa; 3) TPHW KBaHTA; 4) 4eThIpe KBAaHTA; S5) MATHh KBAaHTOB.

16. Cornacno runotese ne bpoins:

1) TONBKO 3NIEKTPOHBI 00IAJAIOT HAPSALY C KOPITYCKYJISPHBIMU TaK)K€ M BOJTHOBBIMU CBOMCTBAMU;
2) ToaBKO (HOTOHBI 00JIAAAIOT KaK KOPITYCKYJIAPHBIMHU, TaK U BOJTHOBBIMU CBOWCTBAMH;

3) YaCTHUIIBI HE MOTYT 06JIa1aTh BOIHOBBIME CBOWCTBAMH, €CITH HX pa3Mepsl mpeBbimaroT 10 m;

4) nrobast yacTuia o0nagaeT Hapsay C KOPIYCKYJISIPHBIMH, TAK)K€ U BOJTHOBBIMU CBOHCTBAMU;

5) BoJIHBI JIF000# MPUPOABI 00JIaJAI0T, B TOM WM MHOM CTETIEHU, KOPITYCKYJISPHBIMU CBOMCTBAMH.

. h
17. I3 cOOTHOIIEHHS HEONPEIEIEHHOCTEN Ul KOOPAMHAT U MMITyJIbCOB (HarpuMep, Ax-Ap > gy
T

) clienyer:
1) ecnu MUKpOUYACTHIIA HAXOAUTCS B COCTOSIHHM C JIOCTATOYHO TOYHBIM 3HAYCHHUEM KOOPIUHATHI

(Ax—)()), TO COOTBETCTBYIOIIAsd NPOCKOHA €€ HUMIIyJIbCa B 3TOM COCTOSIHHH OKa3bIBACTCs

COBEpIICHO HEOIpeaeIeHHON (Apx - OO) , 1 HA00OPOT;

2) MUKpOYaCTHIIa HAaXOAMUTCS B COCTOSIHMM, KOIJa HU €€ KOOPJHMHATY, HU COOTBETCTBYIOILYIO
IPOEKIUIO €€ UMITYJIbCA TOYHO OIPEICIUTh HENb3s;

3) ecau MUKpOYacTHULA HAXOJIUTCS B COCTOSHUM ¢ TOYHBIM 3HAUEHUEM KOOPMHATHI, TO U 3HAUYEHHUE
COOTBETCTBYIOILIEN IPOEKILIUU €€ UMITYJIbCA B 3TOM COCTOSIHUM MOYKHO TOUHO OIPEJIEIHTD;

4) 4ro yacTuLa 00J1aaeT OJJHOBPEMEHHO KOPITYCKYJISIPHBIMU M BOJIHOBBIMHU CBOIMCTBaMU;

5) 4To YacTUIa HE MOXKET OJIHOBPEMEHHO 00J1aJ1aTh KOPIYCKYJISPHbIMU U BOJIHOBBIMU CBOMCTBaMH.
18. ®usnueckuil cMbICH BOITHOBON (PYHKUIMHU (7 - QYHKIMH), ONKCHIBAIOIIEH COCTOSTHUE YaCTHUIIbI

COCTOMT B TOM UTO:
1) 3HaueHue BOJHOBOH ()YHKIMH PaBHO BEPOSATHOCTH HAXOXKICHHS YaCTULBI B BJIEMEHTE oO0bema
dV B MOMEHT BPEMEHH ! .

2) BonHOBass (QYHKIUS ONpENeNseT IOJOKEHUE YacTHUIbl B IMPOCTPAHCTBE B JAHHBIA MOMEHT
BPEMCHU [ .

3) xBajgpaT MOAYJIS BOJIHOBON (PYHKIIMM PaBEH OTHOIICHUIO BEPOSITHOCTH HAXOXKIACHMS YaCTUIIbI B
masiom o0seme dV K 3ToMy 00beMy (TUIOTHOCTH BEPOSITHOCTH);

4) 3Has BOJHOBYIO (DYHKIIMIO, MOXHO OINpPEIETUTh TPACKTOPUIO JBID)KEHUS 4YacTUIBl B
IIPOCTPAHCTBE;

5) HeT oTBeTA.

19. Kakoe u3 yrBep:xieHu sBisieTcs BepHbIM. Y paBHeHue lllpenunrepa

[Ay/+2}_Z—T(E—u)1//=Oj:

1) cTporo noka3siBaeTcss MaTEMaTUUECKUMU METOJAMU;

2) UMEeT perysipHOe pelieHue pH JF0ObIX 3HAYCHUIX mapaMerpa E (ITOJHOW SHEPTUU YaCTHIIh);
3) MCTIONB3YIOTCS TOJIBKO JUIS pEIIeHHs 3a7ayd 00 SHEPreTHUECKUX YPOBHSAX DJIEKTPOHA B aToMme
BOJI0pPO/IA;

4) mocTtynupyercs Tak ke, Kak B KJIJACCUUECKON MEXaHUKE MTOCTYJIUpYyeTcs BTOpoil 3akoH HproToHa.
20. Kakoe u3 mpHBENEHHBIX YTBEp)KIEHUHN sBIseTcs] HeBepHbIM. COOCTBEHHBIH MEXaHWYECKUI
MOMEHT UMITyJbca (CuH) L amekTpoHa:

1) BBeneH anisa oObsicHeHus onbiToB lltepHa u ['epnaxa mo paciienyieHUIo y3KOTO Mydka aTOMOB
BOJIOPOJIa B CUJILHO HEOJHOPOAHOM MarHMUTHOM I10JI€;

2) 3TO BHYTpEHHEE HEOTHEMIIEMOE CBOMCTBO JJIEKTPOHA, MOAOOHO €ro 3apsiay U Macce;

3) KkBaHTOBas BEIMUYMHA, HE UMEIOIIAs KJIACCUYECKOT0 aHaJlora;

4) xBaHTyeTCs 10 3aKoHY L, =7, fs(s + 1) , TJIe S - CHUHOBOE KBAHTOBOE YHCJIO;

5) ecTb BeMYMHA CKAISPHASL.



21. YTBepxkIeHHE: «B OJHOM M TOM K€ aTOME HEe MOXET ObITh Ooyiee OJHOIO AJIEKTPOHA C

OJIMHAKOBBIM HaOOPOM UYEeThIPEX KBAHTOBBIX UUCEN 1, |, m, U m, » npencrasiser coooi?
1) Bropoii noctynar bopa;  2) npunuun Ilaynu;  3)runoresy ne bpoiins;

4) runote3y Ilnanka;  5) OpUHIMI HEPA3TUUYUMOCTH TOXKIECTBEHHBIX YACTHII.

22. SInpo aTOMOB Y U30TOIIOB OJJHOT'O U TOTO Y€ 3JIEMEHTA COepKaT?

1) oaMHAKOBOE YKMCIIO0 HEMTPOHOB, HO PA3JIMYHOE YKCIIO IPOTOHOB;

2) OIMHAKOBOE YMCJIO IPOTOHOB, HO PA3JIMUHOE YMCIIO HEUTPOHOB;

3) KOJIMYECTBO HEUTPOHOB PABHO KOJUYECTBY IPOTOHOB;

4) 0AMHAKOBOE YUCJIO AJIEKTPOHOB;

5) pa3aMyYHOE YUCIIO 3JIEKTPOHOB.

23. Kakue yTBepkK/I€HUS Ul SHEPTUU CBSI3U Spa SABISIOTCS BEPHBIMU?

a) SHEprusi CBSA3M sjipa paBHA TOM HSHEPrHM, KOTOpas BbIAENAETCS MpH OOpa3oBaHMM sjipa M3

OTACIIbHBIX YaCTHIL,

6) OHCPIrusa CBA3HU sAApa — ITO OSHEPIUs, H606XO,Z[I/IMa$I AJI1 IMOJIHOI'O pacCHICINICHUA dJpa Ha

OTJIEJIaHHbIE YaCTHUIIbI (HYKJIOHBI);

B) BHEPIrus CBS3M si/ipa paBHA TON SHEPTrUU, KOTOPast MOTJIOIASTCS IPU CUHTE3E sAApa.

1) TonpKO yTBEp)KJEHUE a); 2) TOJIBKO YTBEpKIAEHHE 0); 3) TOJIBKO YTBEPKJIEHUE B);

4) yrtBepxkneHus a) u 6); 5) yrBepxaeHuUs 0) U B);

24. ledekt Macchl siapa 3T0:

1) BenM4YMHA Pa3HOCTH CYMM MAacC BCEX HYKJIOHOB U 00Pa30BaHHOIO U3 HUX aTOMHOTO $]Ipa;

2) OTHOUIEHHE MEXy CyMMapHON Maccoil HyKJIOHOB, HE CBA3aHHBIX MEXIY COOOW, U CyMMapHOI

MAaccou TeX e HYKJIOHOB, CBA3aHHBIX MCKAY co0oii B AOpC aToMa,

3) BenMuMHA, HA KOTOPYKO BO3pAacTaeT Macca BCeX HYKJIOHOB IIPU 0O0pa30BaHUU U3 HUX aTOMHOTO

AApa,

4) pa3HOCTh MEXKAY CYMMapHOM Maccoll HEHUTPOHOB W CyMMapHOM Maccoll TMPOTOHOB,

COJIEPIKALIUXCA B SPE;
5) pacuienieHHe apa Ha OTAENbHEBIE HyKIOHBL.
25. Kakast u3 npuBeJeHHBIX (POPMYJI OMMCHIBAET OCHOBHOM 3aKOH PaJIMOaKTHBHOTO pacaja?
. —mygh/ kT _ —ax _ -t 1172
) h=n,-e . o) J=Je 3) N=N,-e™, 4 T, =2,

s s
2

a=AN,-e”

26. Kakoii 3apsii UMEIOT ¢ — 4acTHLA, [ —4acTULa U y — U3JIydeHue?

5)

1) @ —uyacTuna — MOJIOKUTEIbHBINA; [ —4acTHIla — OTPULATENIbHBIN; » —U3IydeHHEe HE HMEET

3apsia;

2) a—uacTulla — OTpPULIATENbHBIN; [ —dYacTUlla — TOJOXKUTENbHBIN; Y —U3IydyeHHe HE HMEEeT

3apsia;

3) o —vactuma — He WuUMeeT 3apsAna; [ —dYacThlla — OTPHUIATEIbHBINA;  — U3JIydyeHue

MTOJIOKUTEIBHBIIN;

4) a¢— wyacTHLla — TOJOXHUTEIbHBIN; [ —dYacTUlla — HE HMEeT 3apsjia; ) — U3JyuyeHue

OTPHLIATEIIbHBIN;
5) o — yactula — NOJOXKUTENbHBINA; [ — YacTUlla U y — U3JIy4eHUE - HE UMEeT 3apsia;

27. Kakue siiepHbI€ MPOLECCHl NPUBOAAT K CTPYKTYPHOM IEPECTPOUKE SAEP aTOMOB, a KAKHE HET?

1) a—, B — pacnax He U3MEHSIOT COCTAaB A1pa, ¥ — U3IYYEHUE — U3MEHSIET;
2) a—pacnaau y —U3Iy4eHUE U3MEHSIOT COCTaB sApa; [ — pachaj HeT;

3) f—pacnagu y —U3Iy4E€HUE U3MEHSIOT COCTAB Apa; ¢ — pacHaj Her;

4) a—, [ — pacnax U3MEHSIOT COCTaB s/ipa, ¥ — HU3JIyUE€HUE — HET;

5) a—, f— pacnag U y — U3JIydEHHE U3MEHSIOT COCTaB ApPa;

28. Kakue peakiiuy Ha3bIBaIOTCS AI€PHBIMU?
1) peakiuu, pu KOTOPHIX AP0 MOIIOMIAIOT SHEPTHUIO;



2) peakuuu, Ipu KOTOPBIX PO UCIYCKAIOT SHEPTHUIO;

3) npeBpaleHusi aTOMHBIX siIep MPHU B3aUMOACHCTBUM UX C AJIEMEHTapHBIMHU YacTULIAMU WIIU JIPYT
C Apyrom,

4) BepHBI BCE ONPEICIICHUS JaHHbIE B TyHKTaxX 1-3;

5) cpenu 1aHHBIX ONpeAEIEHUI HET BEPHOTO.

29. I mpoTeKaHus YIpaBIsseMO# sACpHOM IEMHON peaKkIuu HeoOX0auMo, YTo0bl K03 duIiueHT
Pa3sMHOKEHUSI HEUTPOHOB OBLI:

1) 6onbmie 1; 2) paBen 1; 3) menbme 1; 4) mensiie 10;

KO3 PHUIMEHT pa3MHOKEHUSI HEUTPOHOB MOKET MPHUHUMAThH JIF000E 3HAUCHHE.

30. SnepHble peakUUu CUHTE3a JIETKUX sJEp aTOMOB Ha3bIBAIOTCA TEPMOSACPHBIMH, TIOTOMY UTO
OHM BO3MOXKHBI:

IIPU HU3KUX TEMIEpaTypax;

IIPYU BBICOKUX TeMIeparypax (Iopsaka 10° - 10° K);

P CBEPXHU3KUX TeMieparypax (mopsiaka 0,01 — 0,1 K);

TIPH CBEPXBBICOKHX Temreparypax (mopsiaka 10” — 10° K);

[IpU TEMIIEpPaTypax, YKa3aHHbIX B MyHKTaX 2) U 4).

4. METOIUYECKUE MATEPHUAJIbI, OINPEJEJSAIOIIUE IPOLEALYPbI
OLIEHUBAHHUS 3HAHMM, VYMEHHWH, HABBIKOB M (WJIH) OINBITA
JNESITEJIBHOCTH, XAPAKTEPU3YIOIUX STAIbBI ®OPMUPOBAHUS
KOMIIETEHIIUI

JlekuMM OLEHUBAIOTCS IO IOCEIAeMOCTH, AKTUBHOCTH, YMEHHUIO BBIICIUTH IJIABHYIO
MBICIIb.

JIaGopaTopHble 3aHATHA OLEHMBAIOTCA II0 CAMOCTOSITEIHOCTU BBIMOJHEHUS pPalOTHI,
rPaMOTHOCTH B O(pOPMIIEHUH, TPABUIIBHOCTHU BBIMOJTHEHHUS.

CamocrosaTrenbHass paboTa OLIEHUBAETCAd MO KAYeCTBY M KOJHMYECTBY BBINOJIHEHHBIX
JIOMAIITHUX WM KOHTPOJIBHBIX paboOT, TpaMOTHOCTH B O()OPMIIEHUH, IPABUILHOCTH BBITIOJTHEHHUSL.

ITpomerxyTouHas arTecTanus NpoBOIUTCA B (hOpMe 3aueTa U 3K3aMeHa.

Jlia monydeHus 3ayeTa M dK3aMeHa CTYAEHT OYHOW (GopMbl 00ydeHHs AODKEH B TEUEHHUE
CeMecTpa aKTUBHO MOCEIIATh JIEKIIMU ¥ IPUHUMATh Y4acTHe B 00CYKIACHUU BOIIPOCOB KaCaIOLIUXCS
M3Yy4aeMOIl TeMbl, BBIIOJHUTH U 3alIUTUTh OTUYETHI 110 IPAKTUUYECKUM 3aHSITHUSIM.

JUis oTydeHus 3a4eTa U 3K3aMeHa CTYAEHT 3a0YHOM (opMbl 00yueHUs TOJDKEH HamucaThb
KOHTPOJIbHYIO paboTy, aKTUBHO MOCEIATh JEKIUU U MPUHUMATh y4acTUe B 00CYKJI€HUH BOIIPOCOB
KaCaOLUXCsl U3y4aeMON TEMBI, BBITOJIHUTD U 3alIUTUTh OTUETHI IO MPAKTUYECKUM 3aHATHAM.

Kpurepun omneHku 3adera ¥ 53K3aMeHa MOTYT OBITh MOJy4€Hbl B TECTOBOH (opMe:
KOJIMYECTBO  OaJyIOB WM  yIOBJIETBOPUTEIBHO, XOpOWIO, OTIAMYHO. s  modydeHus
COOTBETCTBYIOIIEH OLICHKHU Ha 3a4eTe U HK3aMEHE 110 KypCy UCHOJIb3YETCsl HAKONUTENIbHAs cUCcTEMa
0abHO-PEUTHHIOBOM padOThI CTYAEHTOB. VITOroBast oleHKa CKJIAJAbIBAETCS M3 CYMMbI OaJllIOB MIIU
OLIEHOK, IOJIyYE€HHBIX IO BCEM pa3liellaM Kypca M CyMMbl Oa/UIOB IOJY4YEHHOM Ha 3adeTe |
DK3aMEHE.

Tabnuua 4.1 - Kputepun olieHKH ypOBHS 3HaHUI CTYAEHTOB C MCIIOJIb30BaHUEM TeCcTa Ha
3a4eTe WU 3K3aMEHEe 110 y4eOHON AUCHUILINHE

OueHka XapaKTepUCTUKKN OTBETA CTYAEHTa
OTAn4Ho 86-100 % npaBUbHbIX OTBETOB
Xopouo 71-85 %
Y[,0BNEeTBOPUTENBHO 51- 70%
HeypoBnetsoputenbHo MeHee 51 %




OneHka  «3auTE€HO»  COOTBETCTBYET  KPUTEPHUSM  OICHOK OT  «OTIUYHO»  JO
«YAOBIIETBOPUTEIHHOY.

OreHKa «HE 3aYT€HO0Y» COOTBETCTBYET KPUTEPHUIO OLIEHKHU «HE YIOBIECTBOPUTEIHHON.

KonnuectBo 0amioB W OIEHKAa HEYJOBJIETBOPUTEILHO, YAOBIETBOPUTEIHLHO, XOPOIIIO,
OTJIMYHO ONPEACINSIOTCS MPOTPAMMHBIMU CPEJICTBAMU IO KOJUYECTBY IMPABHIBHBIX OTBETOB K
KOJIMUECTBY CIy4ailHO BEIOpAaHHBIX BOIIPOCOB.

Kpurepru onieHuBaHMsI KOMIETEHIIUH CIETYyIOLIHE:

1. OTtBeTsl HMEIOT TOJIHBIE pemieHus (C NpaBWIBHBIM OTBeToM). MX copepxaHue
CBUJICTEIILCTBYET 00 yBEpEHHBIX 3HAaHMAX OOydJaromerocs M O €ro YMEHHH pemaTh
podeCCHOHAIIbHBIC 33J1a4H, OLICHUBACTCS B 5 0a/UI0B (OTJIMYHO);

2. bonee 75 % OTBETOB HUMEIOT IIOJIHBIE pelIeHUs (C NIpPaBWIbBHBIM OTBeTOM). Mx
COJIep’)KaHUE CBHJIETENBCTBYET O JOCTATOUHBIX 3HAHUSAX OOYYAIOLIErocs M €ro yMEHHH pellaTh
npodeccuoHanpHbIC 3a1a4n — 4 Oaa (Xopolo);

3. He menee 50 % OTBETOB MMEIOT MOJIHBIE pelIeHUs (C MpaBWIbHBIM OTBeTOM). Ux
COJIep)KaHNWE CBHUJCTEIHCTBYET OO YIOBJICTBOPUTENBHBIX 3HAHUAX OOydJaromerocs M O €ro
OTPaHMYEHHOM YMEHHUHU pellaTh MNpoQecCHOHANbHBIE 3aJaul, COOTBETCTBYIOIIME €ro Oymyiiei
kB pukanuu — 3 6ayuia (yI0BICTBOPUTEIBHO);

4. Menee 50 % OTBETOB MMEIOT pEHICHHs] C TMPaBUIBHBIM OTBETOM. WX conepikaHue
CBUJICTEIILCTBYET O CJA0BIX 3HAHWSAX OOydaromerocs M O €ero He YMEHHH pemaTh
npodeccuoHanpHbIe 3a/1a4K — 2 6aisa (HeyI0BIETBOPUTEIBHO).



