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«12» man 2021 (mpotokoa Ne 9)
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/ Axun C.M.
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1. MEPEYEHb KOMITETEHLIUA C YKASAHUEM I9TAIIOB UX ®OPMUPOBAHUSI
B ITPOHECCE OCBOEHUS ObPA3OBATEJIbHOU ITPOI'PAMMBbI

B pesynbrate ocBoenuss OIIOII mo nampasnenuto nmoaroroBku 35.03.01 JlecHoe nerno,
oOyJaromuiicst JIOJDKEH OBJAJICTh CIICAYIONIMMH pe3ylbTaTaMu OOy4deHUs 110 JUCLUILIMHE

«Dusukan:

Tabmuna 1.1 — TpeGoBaHus K pe3ysibTaTaM OCBOCHHS AUCIUILUINHbI

Konn
Kon u HAaUMCHOBAHHE
IepeyeHb MIAHUPYEMBIX PE3yIbTATOB
HalMEHOBAaHHE UHAUKATOpa
00y4eHHs 10 TUCLUIUINHE
KOMIIETEHIUH JIOCTHKEHHS
KOMIICTCHIIUH
YK-1 Cnocoben 3name: paznuvHble CHIOCOOBI pelIeHUs 3ajad,
OCYIIECTBIIATh OLICHMBAs UX JOCTOMHCTBA ¥ HEJIOCTATKH B
MTOKCK, VK-13 obnactu pU3uKK
KPUTHYECKUH PaccQannBaeT Ymems: HaxoIUTh IPUMEHEHNE PA3IMYHBIX
aHaJIN3 U CUHTE3 BO3MOKHEIC c1oco0o0B peleHus 3a1a4 B 001acTi HU3MKH,
nH(pOpManuH, BapUaHTHI OLICHMBAs UX JOCTOMHCTBA U HEJOCTaTKH
MIPUMEHSATH pelieHus 3aaayy, Bnademp: ciocoOOHOCTBIO IPUMEHSATH

CHCTEMHBIH MOIXO0
JUTS PeIICHUS
MOCTaBJICHHBIX

OLIEHMBAs UX
JIOCTOMHCTBA 1
HEJIOCTaTKU

pa3iIuYHbIe BAPHAHTHI PEIICHHUS 3a/1a4 B
o0nacTu pU3MKH, OLIEHUBAs UX JOCTOMHCTBA U
HEIOCTaTKH

3a1a4

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

Tabmuua 2.1 — Tlokasatenu ¥ KpUTEPUH OMNpEACICHHUs YPOBHsS C(HOPMHUPOBAHHOCTU
KOMITETCHIINH (MHTErpUPOBaHHAsI OLIEHKA YPOBHS C(OPMUPOBAHHOCTH KOMITCTEHIIHIA)

Koan OreHka ypoBHs chOPMUPOBAHHOCTH
HaMMEHOBaH
ue [Inanupyemsl
WHIUKATOpa | € Pe3yNbTaThl | HEeyJOBJIETBO OBJIETBOPH
P pesy YA YA P XOpOo1IOo OTIIMYHO
JIOCTHKECHUS o0y4eHHs PHUTEIBHO TENLHO
KOMIIETEHLIN
"
VK-1.3 3namo: Yposens MuHuManeHO | YpoBeHb YpoBeHb
) pasiauyHbIe 3HaHUH 10 JIOIYCTUMBIA | 3HaHUH 1O 3HaHUH 10
Paccmarpus
act Croco0bl UCTIONB30BaH | YPOBEHb UCIIONB30BAaHN | MCIOJIB30BaH
penieHust HI0 3HAHUI 110 0 Pa3IMYHBIX | HIO
BO3MOXHbBIE
BADMANTLL 3ajad, Ppa3IMYHBIX UCIIONB30BaH | croco0oB Ppa3IMYHBIX
efneﬂm OLIEHMBAs UX | CIIOCOOOB HIO peleHus 3a1a4 | Croco0oB
Ea a JIOCTOMHCTBA | PEIICHUS pa3IuYHBIX B 00JacTH peteHus
qU
AdtH, U 3a7a4 B croco0oB (uzuku B 3a7a4 B
OIICHUBAS
HEJIOCTaTKU obmactu peleHust o0beme, obnactu

ux
JIOCTOUHCTB
au

HEI0CTaTKK

B obyactu (buzuky HIDKE | 337134 B COOTBETCTBYIO | (DM3HKHU B
¢buzuxu MHHHMaJbHBl | 001acTH meM obbeMme,
X uzuku nporpamme COOTBETCTBY
TpeOOBaHMH, | AOMYIICHO MO/ATOTOBKH, 01EM
HMEIH MECTO | MHOTO JIOILYILIEHO porpamme
rpyobie HEerpyObIX HECKOJIBKO MOJIrOTOBKH,
oIMOKU ouIMOOK Mo HErpyobIX OLIEHKA X
OILIEHKE UX omunboK 10 JIOCTOMHCTB 1
JIOCTOMHCTB M | OLICHKE UX HEIO0CTaTKOB
HEIOCTaTKOB | JOCTOMHCTB M | IIPOBEJEHA
HEIOCTATKOB 0e3 ommnbok
Ymemo: Ipn IIponemonctp | Ilpoaemonctpu | IIponemoHcTp
HaXOAUTh peleHnu HUPOBAHBI pOBaHbI Bce HUPOBaHBI BCE
NIPUMEHEHHE | CTAaHJApTHBIX | OCHOBHBIE OCHOBHBIE OCHOBHBIE
Ppa3IMYHBIX 3a/1a4 mno YMEHUs YMEHUs YMEHHUs
c11oco6oB (usuke He HAXOIUTh HAXOIUTh HAXOIUTh
penieHust IIPOJICMOHCTP | IPUMCHEHHE | IPUMEHEHHE IIPUMEHECHHE
3a/1a4 B HUPOBaHbI Pa3IHYHBIX Pa3IHYHBIX Pa3IHYHBIX
obmactu YMEHUS BapHUaHTOB BapHUAHTOB BapHUaHTOB
¢busuky, HaXOJHUTh pemeHus peueHns 3a1a4 | pereHus
OLICHUBAs UX | IPUMEHEHHE | 3a]a4 B B obylactu 3a/1a4 B
JIOCTOMHCTBA | PA3IMYHBIX obmactu (uznkmy, obmactu
u BapUAHTOB (uznkmy, OLICHHBAs HX (uzukwy,
HEIOCTAaTKU pereHust OIICHMBAsl KX | JOCTOMHCTBA U | OL[EHUBAs UX
3a/a4 B JIOCTOMHCTBA | HEJOCTATKH, JIOCTOMHCTBA
obnacTu u pelIeHbI Bce u
¢uznkwy, HEJOCTATKH, | OCHOBHEIE HEJOCTATKH,
OLIEHMBAS UX | PCIICHBI 3a/1a4u ¢ PpelIeHBI Bce
JIOCTOMHCTBA | TUIIOBBIE HerpyosIMU OCHOBHBIE
u 3a/1a4u ¢ OIIHOKAMH, 3a/1a4u ¢
HEJIOCTAaTKH, | HErpyObIMU BBITIOJTHEHBI OTJICIEHBIMU
HAMEIH MECTO | OIIMOKaMH, BCE 3aJ]aHUSI B | HECYILIECTBEH
rpy6sIe BBITIOJTHEHBI TTOJTHOM HBIMHA
OLIMOKH BCE 3a7aHus, | oOBeEME, HO HEJ0YETaMU,
HO HE B HEKOTOpBIE C BBITIOJTHEHBI
TIOJIHOM HeJOo4YeTaMHt BCE 33/1aHUS B
obbeme IIOJTHOM
obbeme
Baaoemu: IIpu pemenun Hmeetcs IIpoaemonctpupo | Ilpogemoncrpup
CIIOCOGHOCT | CTAHIAPTHBIX MHHHMAJTBHBII BaHBI 0a30BbIC OBaHbI HABBIKA
3a/1a4 B obmacTu Ha60p HaBBIKOB HaBBIKH 110 10 CIIOCOOHOCTH
10 IPUMEHATD dusnkn He I10 CIIOCOOHOCTH | CIIOCOOHOCTH MIPHUMEHATH
pasIu9IHbIC TIPOIEMOHCTPHp | TIPHMEHSATH TIPHMEHATH pasIMYHbIE
BapUaHTbI OBaHbI 0a30BbIe | pa3INyYHbIC pasiuyHbIe €11oco0bl
pereHust HaBBIKH 110 crnoco0sbl st croco0BbI pelICHHs | PeLICHHs
3a7a4 B CITIOCOOHOCTH peueHus TIpA pEIICHUN HECTaHAApPTHBIX
TIPUMEHATH CTaHAAPTHBIX CTaHAAPTHBIX 3aJ1a4 B
06ﬂaCTI/I pa3iInIHbBIC 3aJ1a4 B obmactu 3aJ1a4 B obmactu obmacTi
(usnkn, BapUAHTHI (busHKH C (busHKH C buzukn, 6e3
OICHHUBAasA UX peuieHus, npu HEKOTOPBIMHA HEKOTOPBIMHA OIMOOK U
JIOCTOMHCTBA | OUEHKE hX HeJI0YeTaMH 110 HeJI0YeTaMH 110 HEJI0YETOB
U HEJOCTaTKUA JOCTOHMHCTB U OLICHUBAHHUIO UX OLICHUBAHHUIO UX IIpoBeacHA
HEJIOCTATKOB JIOCTOMHCTB U JIOCTOMHCTB U OLIEHKA UX
HUMEJIIH MECTO HEI0CTAaTKOB HEI0CTAaTKOB JOCTOMHCTB H
rpyOble omUOKH HEJI0YETOB




Onucanye MKabl OICHUBAHUS

1. OneHka «HEYIOBICTBOPUTEIBHO» CTABUTCS CTYJACHTY, HE OBIIQJICBIIEMY HU OJHHM M3
9JIEMEHTOB KOMIIETCHIIUH, T.€. OOHApPYKUBLIEMY CYLIECTBEHHbIC POOEINBI B 3HAHUH OCHOBHOT'O
[POrpaMMHOTO MarepHajia IO IUCUUIUIMHE (IPAKTHKE), OMYCTHUBIIEMY IPHHLIUIHAAIbHBIC
OIIMOKK MPU NPUMEHEHUH TEOPETHYECKHX 3HAHUI, KOTOpPBIC HE MO3BOJAIOT €My HPOJOIKHTH
0o0yueHHe WIN HPHUCTYMUTh K HPAKTHYECKON JACSITENBHOCTH 0€3 JIONMOJHUTEIBHON MOArOTOBKH
M0 JAHHOM JTUCLMIIINHE.

2. OrneHka «yJOBJIETBOPUTEIBHO» CTaBUTCS CTYACHTY, OBIAJCBIIEMY JJIEMEHTaMHU
KOMIICTCHIIUN «3HATh», T.€. MPOSBUBIIEMY 3HAaHHS OCHOBHOTO MPOIPAMMHOIO MarepHana IIo
nucHUIUIMHE (MIPaKkTHKEe) B 00beMe, HEOOXOJMMOM Jisi MOCIEAYIoIero OoOy4deHus u
MPEACTOSIIeH TMPAKTUYECKOW JEATEeIbHOCTH, 3HAKOMOMY C OCHOBHOH pPEKOMEHIOBaHHOM
JIUTEpaTypod, MAOMYCTUBLIEMY HETOYHOCTH B OTBETe Ha 9JK3aMEHE, HO B OCHOBHOM
00agaroIeMy HeOOXOAMMBIMU 3HAHUSMHE [UTS UX YCTPAaHEHUsI TIPH KOPPEKTUPOBKE CO CTOPOHBI
9K3aMeHaTOpa.

3. OueHKa «XOpOLIO» CTaBHUTCS CTYICHTY, OBJIAJCBIIEMY OJJIEMEHTAMH KOMIICTCHIIUU
«3HATBY» M «yMEThY», NPOSBUBILEMY MOJHOE 3HAHHWE MPOTPAMMHOIO MaTepHaja Mo JUCLUILIHHE
(IpakTHKE), OCBOMBILEMY OCHOBHYIO DPEKOMEHIOBAaHHYIO JIMTEPaTypy, OOHApy»KHUBIIEMY
cTaOMIIBHBIN XapaKTep 3HAHWH U YMEHHUH M CIIOCOOHOMY K MX CaMOCTOSTEIbHOMY MPHUMEHECHHUIO
1 OOHOBJICHHUIO B XOJI€ MOCIICAYIOLIET0 O0YUeHHUS U TIPAKTUYECKOMN JIESITEIbHOCTH.

4. OneHKa «OTJIIMYHO» CTABUTCSl CTYACHTY, OBIAJCBIIEMY SJIEMCHTAMH KOMIICTCHIIUH
«3HATBY», «YMETb» M «BJIAJCTh», MPOSBUBLIEMY BCECTOPOHHHE U TIJIyOOKHE 3HAaHUS
POrpaMMHOTO  MaTepuaia MO JAUCUMIUIMHE (IPAKTHUKE), OCBOMBLIEMY OCHOBHYIO H
JIOTIOJTHUTENBHYIO JINTEPaTypy, OOHApyXKUBIIEMY TBOPYECKHE CIIOCOOHOCTH B ITOHHMaHUH,
M3JI0)KEHUH M TIPAKTHYECKOM HCIIOJIb30BAHMH YCBOCHHBIX 3HAHUH.

5. OueHKa «3a4TEHO» COOTBETCTBYET KPUTEPUSIM OLEHOK OT «OTIMYHO» O
«Y/IOBIICTBOPUTEIHEHOY.

6. OLieHKa «HE 3aYTEHO» COOTBETCTBYET KPUTEPHIO OLICHKU «HEYIOBJICTBOPHTEIBHOY.

3. TUIIOBBIE KOHTPOJIBHBIE 3AJAHHS WJIM MHBIE MATEPHUAJIBI,
HEOBXOJUMBIE JJIs1 OLEHKHA 3HAHHMiI, YMEHUIH, HABBIKOB U (WJIH)
ONIBITA JEATEJBbHOCTH, XAPAKTEPU3YIOIUX OTAIIbI ®OPMHUPOBAHMUA
KOMITETEHIIHIA B MIPOLECCE OCBOEHUA OBPA3OBATEJIbHOMN
IMPOI'PAMMBbI

Ta6ﬂnua 3.1 — TumnoBkie KOHTPOJIbHBIC 3a/laHusl COOTHECCCHHbIC C MHAUKATOPpaMU AOCTUIKCHUSL

KOMIIETEHIINH

WHpukaTop TOCTHXKEHUSI KOMIICTEHIINT Ne 3amanmii (BompocoB, OUIIETOB, TECTOB U
TIp.) JUIS OLICHKH PE3YJIBTaTOB OOYUEHHS 110
COOTHECEHHOMY MHIMKATOPY JOCTHKCHHUS
KOMIIETCHITH

VK-1.3 Mexanuka: Bonpocs! — 6,9,12,21,25,26

PaccmaTpuBaeT BO3MOKHBIE BApUAHTBI
pelIeHus 3a/ja4k, OLCHUBAsI UX JOCTOUHCTBA
1 HEIOCTAaTKH

TepMomnHaMuKa U MOJIEKYIIsipHAs HU3UKA:
Bonpocs! — 2-5,10,13,21

SHCKT[[OMHFHCTI/BMZ BOIIPOCHI: BOIIPOCHI —

1,14,15,21,22

DIEKTPOMArHUTHBIC KOJCOAHUS M BOJHBI:

Bonpocsl — 1,12

OnTtuka: Bonpocs! — 2,14,15,19

3.2. Bonpoch! 17151 CAMOKOHTPO.IsS1 H MOATOTOBKH K IPOMEKYTOYHOMY KOHTPOJIIO

1. MEXAHHKA (1 kypc, 2 cemecTp)

1. ®usuka u ee CBA3b C APYTHMH CIICLUATBEHOCTSIMH.

2. Kunematuka, ee ocHOBHBIC TOHATHA. CpeHSAS M MT'HOBEHHAS! CKOPOCTH M YCKOPCHUSI.

3. HopmanbHOe M TaHTCHIMAIBHOE YCKOPCHUS W ONHCAHUE C MX MOMOIIBIO JPYrHe BHIbBI
JIBHIKEHMSI.

4. BpamarensHoe IBWXXEGHHE. YTJOBas CKOPOCTh M YIJIOBOe YyckopeHHe. CBs3b MEXIY
JIMHEHHBIMH U YITIOBBIMU BEINYMHAMH.

Kunematuka TBepaoro Tena. JluHaMuKka nocrynarenbHoro asmwkenus. Cuna. Macca.
3axonsl HeproToHa.

3aMKHyTasg MEXaHWYecKasi CUCTeMa. 3aKOH COXPAHEHHsI UMITyJIbCa.

. Lentp Mmacc.

9. JluHaMuKa BpalIaTeIbHOTO ABMXXECHUS. MOMEHT CHIIBI.

10. Mowment unepruu. Teopema Ll teitnepa.

11. MoMmeHT uMnyibca.

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

13. I'maBHBIC OCH MOMEHTa HHepIHHU. [ mpocko.

14. Dueprus u pabora. Pabora npu mocrynarensHOM ABMXKEHHH. PaboTa mpu BpalarenbHOM
JIBHDKEHHU.

15. Kunernueckas sHeprus.

16. Teopema 0 KHHETHYECKOH YHEPTUU.

17. Teopema Kenura.

18. Cunosoe none. KoncepBatusHble cuitbl. [loTeHnnanpaas sHepTus.

19. TorenumanbHas sHeprust 1eHOPMHUPOBAHHOMN MPYKUHBIL.

20. I'paBuTanMOHHAs TOTEHIMAJIBHAS SHEPTHS.

21. 3akoH COXpaHEHHs] MEXaHUYECKOI dHEPIHH.

22. Mpunumn otHocutensHocT [amunes. [lpeoOpasoBanus [ammnes. DopMmyna cloxeHUs
CKOpOCTEN. Y CKOpEHHE.

23. TocTynatbl crmeUUanbHOW TEOPUH  OTHOCHUTEIbHOCTH. IIpeoOpasoBanus JlopeHua.
CrnenctBus npeodpasosanus JlopeHna.

24. DneMeHTHI peNIITUBUCTCKON TMHAMUKH. B3anMoCBsI3p MeX Iy SHepruei u Maccou.

25. 3akoH BcemupHoro Tsarorenus. Bec. HeBecomocTs.

26. 3axonsl Kerutepa.

27. HckyccrBeHHbIe cryTHUKH 3emii. KocMuueckne CKopocTH.

28. PeaxTtuBHOE nBMKEHHUE. YpaBHEHHE Melepckoro.

29. 3agaun LlponkoBckoro.

30. AOCOnOTHO ynpyroe U abCOJIOTHO HEYNIPYroe CTOJIKHOBEHHSI.

31. Cuna tpenus. Tpenue nokost. TpeHue CKoJIbKEeHUE

5
6.
7.
8

2. TEPMOJUHAMMUKA U MOJIEKYJIAPHASA ®U3HUKA (1 kypc, 2 cemecTp).
1. OcHoBbl MonekysipHO# dusuku. Atom. Temmeparypa.



2. HWpeanvuplii ra3. 3axonsl boins-Mapuorra, Ieif-Jlioccaka, Ilapns. VYpaBHeHue
Menneneesa — Knaneiipona.

OCHOBHbIE YpaBHEHUsI MOJIEKYJISIPHO-KHHETUUECKON TEOPHH.

®duznueckuil cMbIca TeMnepaTypsl. Uncno ABoraapo. 3akon JlanbToHa.

PaBHOMEpHOE pacnpesieneHue SHEPTUH 110 CTENEHAM CBOOObI MOJIEKYII.

BHyTpeHHsIs SHEPIUs CUCTEMBI.

INponeccel nepeHoca: auddysus, BHyTpeHHEe TPEHHE, TEIUIONPOBOAHOCTD.

. CrarucTnueckue 3aKoHbl. Pacrpesnenenue Monekyll HO CKOPOCTSM. 3aKOH pacrlpeeiaeHus
Makcaena.

9. Hsmepenue ckopocreii mosexyin. Oneit HlTepHa.

10. 3axon pacnpenenenust bonbumana. Yucno Aporaipo. 3akoH pacnpeneneHus Makcsea-
Boabimana.

11. Bapomerpuueckas popmyia.

12. inuna cBobomHOro mpobdera monekyn. Kosdduuuents: nuddy3uu, BHyTpEHHETO TPEHUS,
TETIONPOBOJHOCTH.

13. Temno u pabora. 1 3aKOH TEPMOJHMHAMHKH.

14. Pabota pacumpeHus rasa.

15. Uzoxopuueckwuii nporecc. M3obapuueckuii mpouecc. Ypasuenue P. Maiiepa.

16. M3orepmuueckuii npouecc.

17. Anmabatuyeckuii npouecc. Ypasuenue [lyaccona.

18. Ilonutnueckue mporuecc.

19. PaBHOBecHbIE U HEpABHOBECHBIE MpoLecchl. OOpaTHMBble U HEOOPATUMBbIE POLIECCHI.

20. KpyroBsie npoueccsl.

21. Huxn Kapno. KITJI nukna Kapho.

22. JlBuraresb BHYTPEHHETro cropanus. XonoauibHuKH. HarpepaTenbHble HACOCHL.

23. Il 3aKOH TEpPMOIUHAMUKH.

24. DHTpONHMS U TEPMOIMHAMUYECKAs BEPOSITHOCTb.

25. BpluucneHue SHTPOIUH ISl PA3IUUHBIX IPOLIECCOB.

26. PeanbHblii rassl.

27. Teopernueckue U30TEPMbI PEATBHOIO ra3a.

28. DKcnepuMeHTaJbHbIE H30TEPMbI pealabHOro rasza. llepechllieHHBI map U meperperas
JKHJKOCTb.

29. BHyTpeHHsIs 3HEprys peajbHOro rasa.

30. Dddexr Txoyns-Tomcona. CxxmkeHue rasa.

oo v AW

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

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

2. HanpspkeHHOCTh 3JE€KTPUYECKOro Mo (TOYEHYHBIH 3apsill, IPOBOJHHK, OCCKOHEYHas
IJIOCKOCTB, cdepa). [IpuHuMn cyneprno3uiuy SNEeKTPUIECKUX MOJICH.

3. TIlotok BekTopa snekTpuueckoil uuaykiun. Teopema Octporpaackoro-I'aycca.

4. Pabota, coBepiiaemasi Ipy NMEPEMELICHIH JICKTPHUECKOTO 3apsijia B 3JIEKTPOCTATHIECKOM
noste. [ToTeHnuan »1eKTpocTaTHueCcKOro Mmosl.

5. CB#3b MEX/Iy NOTEHIMAJIOM M HANPSHKCHHOCTHIO. DKBUIIOTCHIIUAIBHBIC TIOBEPXHOCTH.

6. VpeanbHble IPOBOJHHUKHY B JIEKTPUUECKOM I10JI€. DICKTPHUIECKAs 3aIINTA.

7. DOnexrpuyeckas €MKOCTb yeAMHEHHOro mnpoBoaHuka. Konpgencatopol. Emkocth
KOHJICHCAaTOPOB.

8. DHeprusi 3apsHKEHHOrO0 NPOBOJHHMKA M DHEPrusi KoHaeHcatopa. I[ImoTHocTh sHepruu
9NEKTPUYECKOTO OIS,

9. JIMPnMeKTpUKH B JIEKTpHYecKoM mojie. [loisipHble ¥ HENOJSIpHBIE AWAICKTPHKH.
[Monspuszanuus AUIIEKTPUKOB.

10. CBoGonuble u cBsi3aHHbIe 3apsiabl. OTHOCHTENbHAS IHAJNEKTPUYECKas MPOHHIAEMOCTh U
JUBJIEKTPUYECcKast BOCHPUMMYHUBOCTD BEIIECTBA. DIICKTPETHI.

11. Cernerosnexkrpuku.  Ilbe3oanekrpuueckuii  3¢pdexr.  DHeprus  MNOIIPU30BAHHOTO
JIUAIIEKTPHKA.

12. Dnexrpuueckuit Tok. Cuna Toka. I110THOCTB TOKA.

13. VYcnoBus cymecrBoBanus Toka. CtoponHue cuibl. 3JIC ncToYHMKA TOKA.

14. O6o6menHsIi 3akoH OMa 1y yqacTka nend. 3akoH Oma a1 ydactka nenu. 3akon Oma mis
3aMKHYTOH LEeH.

15. 3akon Oma B auddepennuanpaoi popme. 3akon xoyns-Jlenna. 3akon [Ixoyns-Jlenua B
muddepeHnuanbHOI hopme.

16. PasserBnennbie nenu. [IpaBuna Kupxroda.

17. KonrtakTHas pa3HOCTh moTeHIanoB. Tepmoanekrpuyeckue siinenus. Tepmo DJIC.

18. 3akonsl anexrponusa Papanest. DneKkTpudecKas IPOBOJUMOCTD KHUIKOCTEH.

19. DrexrpompoBonHocTs ra3zoB. HecamocTosiTenbHbI ra3oBbiil paspsa. CaMoCTOSTENbHBIN
ra30BBIH pa3psia.

20. MaruauTHOe none. JINHMKM MarHUTHOW MHIYKIWN.

21. 3akoH Ammepa.

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

23. MarauTtHoe noJje NpsMOJIMHEHHOro MPOBOJIHUKA C TOKOM, KPYrOBOT'O TOKa, COJICHOUA.

24. Cuna B3auMOJeHCTBUS IBYX NPSMOIMHEHHBIX IPOBOJHUKOB C TOKOM.

25. 3aKOH IOJHOTO TOKA.

26. Paborta, coBepiiiaemas Ipu NepeMeIICHUH TPOBOJAHUKA C TOKOM B MArHUTHOM IIOJIE.

27. JIBrxKeHue 3apsHKeHHBIX YacTHLl B MarHUTHOM moje. Cuna Jlopenna.

28. Doddexr Xomna.

4. QJJIEKTPOMATI'HETHU3M. KOJIEBAHUS U BOJIHBI (2 kype, 1 cemectp).

1. DnexTpoMarHUTHas WH]YKIHS.

2. DJeKTpUYECKHUH TOK B BUTKE, IBHIKYILEMCS] B OHOPOIHOM MarHUTHOM IOJI€.

3. JSIBneHWE CaMOMHIYKIUHU.

4. Tok B 1leny 0pu ee 3aMbIKaHUU U Pa3MbIKaHUH.

5. Bgzaumuas unaykuus. Tpancopmarop.

6. DHeprus MarHUTHOTO ITOJIS AIEKTPUUECKOTO TOKA.

7. MarautHbsle MOMEHTHI 2JIEKTPOHOB U aTOMOB. ATOM B MarHuTHOM nosie. Teopema Jlapmopa.
8. JlnaMarHeTWKHU B OJHOPOJHOM MarHUTHOM IIOJIE.

9. IlapamarHeTHKu B OJTHOPOJHOM MarHUTHOM IIOJIE.

10. MarnuTHOE 1oJje B BELIECTBE.

11. ®eppomarHeTusm.

12. YpaBuenust Makcaenna.

13. l'apmoHn4eckue KonedaTelabHbIC NBIKCHUE (ympyras OpyXuHa, (U3UYECKUA MasTHHUK,
MaTeMaTH4eCKUil MasSTHUK).

14. CnoxxeHre rapMOHHYECKUX KOJeOaHuUil, HAIIPABJICHHBIX BJIOJIb OAHOM MPSIMOIA.

15. CnoxeHre B3aMHO MEPIICHIUKYISIPHBIX KOJICOaHHH.

16. 3aryxaromue koaebaHus.

17. BoiHYyX/IeHHBIC KOJIeOaHUsI.

18. KonebarenbHblil KOHTYP.

19. Hesaryxaromue 31€KTpOMAarHuTHbIE KoleOaHusl.

20. 3aryxaromiue IeKTPOMarHuTHhIE KoJeOaHusl.

21. BbIHYX/EHHbIE IEKTPOMarHUTHBIE KOJIeOaHUsS

22. BonHOBbIE mpoleccsl B ympyroil cpezae. IIpononbHble U momnepedHbie BodHBL. CKOPOCTb
pactupoCTpaHEHHUs YIPYruX BOJH.

23. YpaBuenue Oeryueil BonHbl. DHeprust BonHbl. JuddepeHunanbHoe ypaBHEHHE BOJIHOBOTO
JIBHIKEHMSI.

24. DnekTpoMarHuTHbBIE BOJIHBEL. HekoTophie CBOMCTBA JIEKTPOMArHUTHBIX BOJIH.

25. W3nyueHne 351eKTPOMarHUTHBIX BOJH.



26. Ilkana 31eKTPOMAarHUTHBIX BOJIH.

5. OIITHKA.(2 kypc, 2 cemecTp)

1. BosHOBas U KBaHTOBAasi TEOPHsI CBETA.

2. 3axkoHbl OTpakeHUs M IpelomieHus cBera. 3akoH CHemnmyca. IlomHoe BHyTpeHHee
OTpa)K€HUE CBETA.

I'eomerpuueckast onTHka.

Onruyeckue npubopsl: pepakToMeTp, BOJIOKOHHAs ONTHKA, CTEKIISIHHAS [IPU3Ma.

Tonkue nuH3b1. MUKpOCKOI.

Wnrepdepenuns cBeta. MuTepdepeHuns cBeTa U KOrepeHTHOCTb.

CrnocoObl  HabmoneHuss uHTepdepeHuMH cBera: omnblT HOHra, Ousepkana @penens,
ounpuszma Openens.

8. HHTrepdepeHnys cBeTa B TOHKHX IUICHKAX.

9. Hntepdepomerpsl. [IpocBeTiICHHE ONTHKH.

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

11. Merox 30u @penens.

12. udpakunonnas pemerka. udpakius peHTTeHOBCKUX JTyUeH.

13. TousTre o rojorpaduu.

14. Tlonspu3zauus ceera. EcrecTBeHHBII 1 NONSAPU30BaHHBIN cBET. 3aKoH Maoca.

15. Tlonsipuzaryst mpu OTpaskeHUH U MpesioMiIeHnd. 3akoH bproctepa.

16. Ilonsipuzanust mpu  JBOWHOM nydyenpenomiieHus.  MIcKycCcTBEHHOE — BOMHOE
JIy4enpeoMIIECHHUE.

17. Bparmienue miockocTH nojsipusanuu. EcrecTBeHHOE BpallieHHe.

18. Jlucnepcus cera. HopmanbHas u aHOMaJIbHas JUCIIEPCHU.

19. Tlornomenue ceera. 3akoH byrepa-Jlam6epra. 3akon byrepa-Jlam6epra-beepa.

20. PaccesHue ceta. 3akoH Panes.

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

NonkAW

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

1. TemnoBoe u3nydeHne. AGCOMOTHO YepHOe Teno. 3akoHbl Kupxroda, Credana-bonbuvana
u Buna. OnTuyeckasi TupoMeTpHs.

2. ®opwmyna Panes-/xunca. @opmyna Buna. ['nnoresa ceetoBbix kBaHToB. @opmyia Ilnanka.
3. ®oroadderr. OcHoBHEIE 3aK0HBI PoTOd(dekTa. YpaBHeHHe DifHmTeHHA. POTOIEMEHTH U
UX TIPUMEHEHHE.

4. Hmnynsce dporona. Jlapnenue ceera. Dddexr Komnrona. Onsit bote.

5. Cnexrpsl aTOMOB BoJ0opoAa. JIuneifuaTsle, Monocarsle, CIUIOMHBIE CIEKTPBL.

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

7. KopnyckynsipHo-BoiiHOBass — mpupona  cBeta.  KopmycKynsipHO-BONHOBas — Hpupoja
MarepuanbHbIX yactull. Boansl ne bpoitns. Jnuna Bonus! ae bpoins.

8. VYpasnenne lllpeaunrepa. CTaTuCTHUECKOE TOJIKOBaHUE BOJH Je bpoitns.

9. CooTHoleHUE HeonpeaeneHHocTel [ elizeHoepra.

10. MukpouacTMia B  OJHOMEpPHOH NOTeHUUanpbHOW siMe. KBaHTOBaHue  3SHepruu
MHKPOUYAaCTHIIBI.

11. Atom Bogopozaa. KBantoBsie uncna no teopuu Illpeaunrepa.

12. Cnun anexrpona. [Ipunuun 3anpera Ilaymu.

13. Onucanue cOCTOSHUSL aTOMOB C IOMOIIbIO KBaHTOBBIX uuceln. [lepuoanmueckas cucrema
3JIEMEeHTOB MeHieeena.

14. Mopzenu KBaHTOBOH (GU3HMKH TBEPIOTO Tea. THITBI KPUCTAIMYECKUX PEIIETOK.

15. Toustre o ¢ononax. TemmoeMkocTs KpucTasioB. 3akoH romnonra u Iltu. TemnoeMkocTs
KPMCTAJIIOB NIPY HU3KHX U BBICOKMX TEMIIEpATypax.

16. DnemeHTbl, 30HHON TeOpHH. DHEpPreTUYECKUe 30HbI B KpucTayie. BanenrtHasi, 3anpenieHHas
1 CBOOOJTHBIE 30HBI B KPUCTAILIE.

17. 3anonHeHHe 30HHBIX YPOBHEH B METa/uIaX, IMOJYNPOBOAHUKAX U JUNIICKTPUKAX IIPH PA3HBIX
TeMIlepaTypax.

18. KoHTakTHast pa3HOCTb NOTCHIMAIOB. Y CIIEX! COBPEMEHHOM ITOJIYyIIPOBOIHIKOBON TEXHHUKH.
19. IlonsiTue o cOOGCTBEHHON M IPUMECHOM MPOBOIUMOCTH MOIYIIPOBOTHUKOB.

20. CoctaB u cTpoeHHE aTOMHOTO siapa. HykmoHsl, 3apsa, pasMep M Macca aTOMHOIO sjpa.
MaccoBoe u 3apsoBoe uucia. [Ipupona suepHbix cui. Jledekt Macchl u SHEpPTHUst CBSI3H sIep.
21. PaanoakTuBHOCTB. BBl PajiMoakTHBHOIO pacnana u usiydeHuit (a—, f—,y — U3MEHEeHUs

aToMHOT0 sipa). [TocTosiHHAs M epuo/ mojypacnajia.

22. SlnepHble peakIMM M 3aKOHBI cOXpaHeHus. Peaknust nenenus sapa. llemnas peaxmust
nenenust. [lousiTue o siAepHOI SHEpreTUKe.

23. Peaxums cuHTe3a aTOMHBIX sizep. [IpobiiemMa ynpaBiseMbIX TEPMOSICPHBIX PEAKIHIA.

24. DneMeHTapHbIC YaCTHIBI M UX KJIACCH(UKALHS.

3.3. BapuaHTsl 32124 1151 HHIWBUAYAIBHOTO 32/1aHHSI M CAMOCTOSITEJIbHOI PadoThbI

1. MEXAHUKA (1 kypc, 2 cemecTp)

1. 3aBUCHMOCTH TPOHICHHOTO TEJIOM IyTH S OT BpeMeHH t mJaércsi ypaBHEHHEM
S=A+Bt+Ct*, rne A=3m, B=2wm/c u C=1m/c* . Haiitu cpennee yckopeHue Tena 3a
MEPBYIO, BTOPYIO, TPETHIO CEKYHBI €r0 IBHKEHHUSI.

2. Kamenp OpomuieH B ropu3oHTaqbHOM HampasieHuu. Yepes 0,5 ¢ mocie Havana JBIDKCHUS
YHCIEHHOE 3HAYCHHUE CKOPOCTU KaMHs cTaio B 1,5 pasza OoJblie ero Ha4aiabHOH CKOPOCTH.
Haiitn HauaneHyto ckopocTh KaMHsl. CONPOTHBIICHUE BO3/lyXa HE YYUTHIBATb.

3. Haiitin paguyc Bpamiaroomero kKoseca, €CIM HW3BECTHO, YTO JIMHEHHAs CKOPOCTh V; TOUKH
nexaniei Ha oboje, B 2,5 pa3a OoJblie JTMHEHHONH CKOPOCTH V> TOYKH, JIeKallei Ha 5 cM
OJIrKe K ocH KoJteca.

4. Koneco paguycom R =0.1M Bpamaercst Tak, 4T0 3aBUCHUMOCTb yIJla IIOBOPOTA paguyca OT
BPEMEHH JdeTCs ypaBHeHueM @ = A+ Bt +Cf, rne B=2pag/c n C=1payc® Jlns touex,
Jexalmux Ha o00oje Kojeca, HalWTH uepe3 2¢ IOCIE Hayana JBIXKEHMS CIeIyloline
BEIMYMHBL: |)yrIOBYI0O CKOPOCTb, 2) JIMHEHHYIO CKOpPOCTh, 3) YIJIOBOE yCKopeHue, 4)
TaHI'€HIMAJIbHOE YCKOPEHHUE, 5) HOpMaIbHOE YCKOPEHHE.

5. Teno maccoii 0,5 Kr ABWXKETCS NPSIMOIUHEHHO, IPUYEM 3aBUCHMOCTH MPOIIEHHOI0 TEJIOM
nyrH S oT Bpemeny ¢ gaércs ypasuenuem S=A—Bt+CrP—Df', tne C=5m/c> u D=1
m/c’. Haiftu BEJIMYMHY CUJIBL, ACUCTBYIONIEH Ha TEJIO B KOHIIE IEPBOM CEKyH/Ibl JBUKCHUSL.

6. Teno Becom 49 H ynapsiercss 0 HemoJBIKHOE Tesno Maccoit 25 kr. Kunerndeckas sHeprus
CHCTEMBI 3THX JBYX TeJI HEMOCPEICTBEHHO IOcie ynapa craia paBHa 5/[x. Cumras ynap
LEHTPAIBHBIM U HEYIPYTHM, HAUTH KMHETHYECKYIO SHEPTHIO IIEPBOT0 Tela A0 yaapa.

7. Haiitu paboTy, KOTOPYH HaI0 COBEpIIUTb, YTOOBI CKaTh MpykuHYy Ha 20 cMm, eciu
M3BECTHO, YTO CWJIAa INIPOIOPIHOHATbHA Aedopmanuu U mox neiictueM cuisl B 29,4H
Mpy’XKMHA C)KUMaeTcst Ha lcM.

8. HaiiTi 3aBHCHMOCTD YCKOPEHUsI CHJIBI TSXKECTH OT BBICOTHI HaJl MOBEPXHOCTHIO 3emuu. Ha
KaKOH BBICOTE YCKOPEHHE CHJIBI TSDKECTH COCTaBIsIeT 25% OT yCKOPEHHMs CHIIBI TSDKECTH Ha
TIOBEPXHOCTHU 3eMIIU.

9. Ha 6apaban paguycom R=0,5M HamoTaH WHYp, K KOHIYy KOTOpOro mpuBsi3an rpy3 P= 98 H.
Haiitn MomeHT mHeprmun GapabaHa, €CIIM W3BECTHO, YTO IPY3 OMYCKAETCs C YCKOPEHHEM
a=2,04 m/c’.



10.

11.

12.

13.

Mennbiit map pamguycom R =10 cM Bpamiaercs co CKOPOCTbIO, COOTBETCTBYIOIICH v =2
00/c, BOKpYT ocH, mpoxosiiiei uepe3 ero ueHTp. Kakyto paboTy Hajo COBEPLINTH, YTOOBI
YBEJIMYHUTD YIIIOBYIO CKOPOCTh BpallleHHs 1apa BaBoe?

MaxoBoe KOJIeCO HAYMHAST BPALIATECS C IOCTOSHHBIM YITIOBBIM yeKopeHuem & = 0.5 pag/c’
u depe3 f, =15c¢ mocie Hauanma JBIOKEHHS HNPHOOPETAaeT MOMEHT KOJIHMYECTBA ABIDKEHUS,

o 2 v
paBHblii L =73.5kr m’/c. HaliTu KuHeTHYeCKyl0 dHEpruio komeca yepes ¢, =20c mocie

Hayaja BpalleHusl.

OmHOPOIHBIN CTEPKEHb COBEpILIACT Majiblie KoueOaHHsl B BEPTHKAJIBHOW IIOCKOCTH OKOJIO
TOPH30HTAIBHON OCH, IIPOXOJIIeH uepe3 ero BepxHuil konen. JnuHa crepxust ¢ =0.5M.
Haiitu nepuoz koneOaHus CTEPIKHSI.

OOpyuy auamerpoM 56,5 c¢M BHCUT Ha IBO3JE, BOMTOM B CTEHY, M COBEpIUAET Mallble
KoJe6aHMs B INIOCKOCTH NapalulelibHoi cTeHe. HaliTu nepuos 9Tux KoneGaHuid.

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

1.

2.
3.

10.

Haiitn maccy ceprucroro rasa (SO;), 3anuMatomero o6séM 251 ipu Temneparype 27 °C u
naBiaeHuu 760 MM pT. CT.

Haiii miorHoCTs Bogoposa mpu temmeparype 15°C u nainernn B 730 MM pT.CT.

Haiitn yucno monekyn Bogopoaa B lem”, ecnu gaBnenue paBHO 200MM PT.CT., a CpeqHsIst
KBaJpaTH4Hasi CKOPOCTb €r0 MOJICKYJI P JaHHBIX yCIOBHAX paBHa 2400 m/c.

Yemy paBHa SHEPrHsl TCIUIOBOro ABmkeHms 20 T Kuciopona npu Temmeparype 10°C? Kaxas
YacTb TOH AHEPTUM NMPHUXOJUTCS HA JOJIO MOCTYNATENLHOIO JABMKEHHS M Kakas 4acTb Ha
JIOJIIO BPAILATENILHOTO?

HeoGxomumo cxatb 107 BO3]yXa 10 00béMa B 2- 107M’. Kak BBITOIHEE €ro CHRUMATE:
annabaTHYeCcKu UM U30TepPMUYECKU?

WneanbHas TtemnoBas MamuHa paboraer no uukiny Kapuo. Ilpu stom 80% Tema,
MOJIy4aeMoOro OT HarpeBaTens, mnepenaércst XOoJIOAWIBHMKY. KomuyecTBo — Teruia,
mojlydaeMoro ot HarpeBateis, paBHo 1,5 kkan. Haiiru: 1) K.IIJ. uwmkma, 2) pabory,
COBEPILIEHHYIO IIPH ITOJIHOM LUKJIE.

VneanbHast xonoauibHas MaliuHa, paboTtatomias no obpatHomy nukiay Kapno, nmepenaer
TEIJIO OT XOJIOAWJIBHHKA C BOJOW IpU TemIeparype 0°C KUIIATUIBHUKY C BOAOH mpu
TeMnepaTypelOOOC. Kakoe xonm4ecTBO BOIBI HYXKHO 3aMOPO3HUTH B XOJIOAUIBHUKE, YTOOBI
MIPEeBPATUTh B Map |l K BOABI B KUMATUIBHUKE?

HaiiTn wu3MeHeHMs SHTponMH Ipu mepexoAe 8 r kuciopoza or obbéma B 10 1 mpu
temmeparype 80° C k 06bémy B 40 1 ipu Temmeparype 300°C.

Haiit ¥3MeHEeHHUs! SHTPOMUK NpPU M300apudeckoM pacimupennu 8 r reius ot V=10 1 no
o0béMma V>=25 n.

Kakyro temmepaTypy UMeEIOT 3,5T KHCIIOpPOAa, 3aHUMaroIIero oosém 90 on’ MIPH JaBJICHUH B
28 atm.? 'a3 paccmatpuBath Kak 1) maeanbHbii, 2) peaibHbIN.

3. QJIEKTPHYECTBO (2 kypc, 1 cemecTp)

1.

2.

Bo ckonpko pa3 cmia HBIOTOHOBCKOTO TNPHUTSDKEHHS MEXIY ABYMSI IIPOTOHAMH MEHBINE
CHIUJIBI X KYJIOHOBCKOTO OTTAJIKMBaHMA? 3apsi/i IPOTOHA YHCICHHO PABEH 3apsLy JIEKTPOHA.
JIBa OMHAKOBBIX METAJUIMYECKHUX 3apsDHKEHHBIX Iapuka BecoM 1,96 H kaxneiii Haxomgurcs
Ha HEKOTOPOM PACCTOSHUM APYT OT Apyra. Haiitu 3apsy mapukoB, eciii U3BECTHO, YTO Ha
3TOM PacCTOSHHUU UX 3JIEKTPOCTATHYECKasl HEPTHs B MIJUIMOH pa3 OoJbIle MX B3aHMMHOM
rpaBUTAIMOHHOI dHEPIUN.

PaccTosnue Mexay AByMs TOYEUHBIMHU 3apslaMu ¢, =7.5-10"Kn u q, =—-14.7-10" Kn

paBHO 5 cM. HaliTh HampspKEHHOCTh SJIEKTPUYECKOTO IOJIL B TOUYKE, HAXOJMAIIEHCS Ha
PacCTOSHUU 3 CM OT MOJIOKUTENBHOTO 3apsijia U 4 CM OT OTPULIATENILHOTO 3apsfa.
OnpenenuTh HANPSKEHHOCTh DJIEKTPUYECKOro MoNs Ha paccTosHud 2-10° cM ot
OJTHOBAJICHTHOTO MOHA. 3aps]] HOHA CYNTATh TOYCUHBIM.

11.

12.

13.

15.

16.

17.

B mI0ckOM rOpH30HTAIBHO PACHONIOKEHHOM KOHJCHCATOPE 3apspKEHHAas Karenbka PTYTH
HAaXOJUTCS B PABHOBECHU IIPU HAIIPSHKCHHOCTH 3JIeKTprdeckoro ot £ =600 B/cm. 3apsn
karu pasen 8-107"° Ki. Haiitu paauyc kamm.

Ha xakoe paccTosiHHEe MOTYT COJIM3MTBCS JIBa JJIEKTPOHA, €CJIM OHU JABWKYTCS HAaBCTpEdy
JPYT IPYTY C OTHOCHTETBHON CKOPOCTHIO, paBHoii 10° cm/cex?

Kakas coBepmaercsi paboTa TpH IEPEHECEHMH To4edHOro 3apsza B 2-10° K wu3
OECKOHEYHOCTH B TOUKY, HaXOJSAMIyIOCS Ha PAcCTOSHMM | CM OT NOBEPXHOCTH IIapa
paauycoM 1 cM ¢ TTOBEpXHOCTHOM MIOTHOCTHIO 3apsaa o =107 Ki/em™?

OJeKTPOH BIIETaeT B IUIOCKUH FOPU3OHTANBHBIN KOHACHCATOP MAapaJlIeIbHO €ro INIACTHHAM
CO CKOPOCTBIO 1),(:107 Mm/cek. HampsbxkeHHOCTh Touisi B KoHneHcatope £ =100 B/cM, muHa
KOHJIeHcaTopa =5 cM. HaiiTi BeNM4nHy W HalpaBICHHE CKOPOCTH 3JIEKTPOHA IPH BBLIETE
€ro 13 KOH/ICHCAaTopa.

Haiitu emxocts 3emMHoro mapa. Pamumyc 3emHoro mapa npussaTh paBHeIM 6400 kM. Ha
CKOJIBKO M3MEHHUTCSl MHOTEHLHal 3€MHOI0 INapa, €CIM €My COOOIIUTh KOJIMYECTBO
2JIeKTpHUecTBa, paBHoe 1 Kn?

. Karymka wu3 menHoif mpoBomoku wumeer comporuBicHHe R=10.80M. Bec Mennoit

npoBosioku paBeH P =33.4 H. Ckonbko MeTPOB MPOBOJOKA W Kakoro jaudamerpa d
HAMOTAHO Ha KaTymHike?

OOMOTKa KaTyIIKH U3 MEJIHOW MPOBOJIOKH MpHU Temrepatype 14 °C nmeer CONPOTUBJICHUE
10 Om. Ilocne mpomyckaHust TOKa CONPOTHBIIEHHE OOMOTKH cTano paBHo 12,2 Om. [lo
KaKol TeMIeparypsl Harpenach o0MoTka? TemmepaTypHbIid K03 (UIUEHT CONPOTHBICHHSL
Mepu paseH 4.15-107 rpax’.

Onement D.JI.C. B 2 B uMeeT BHyTpeHHee conpotuBieHue 0,5 Om. Onpenenuts najaeHue
MOTEHIMaa BHYTpPU O3JeMeHTa npu cuiue Toka B wnenu 0,25 A. Haiitu BHemmnee
CONpPOTHBIICHHE LENH NPH 3TUX YCIOBHSAX.

DJIeMeHT 3aMBIKAIOT CHayalla Ha BHeIIHee comnpoTuBieHue R;=2 OM, a 3aTeM Ha BHEIIHee
conpotusienne R,=0,5 Om. Haiitu 3./1.C. anemeHTa U €ro BHYTPEHHEE COIpPOTHBICHHUE,
€cJIU U3BECTHO, YTO B KAXJIOM M3 3TUX CIIy4aeB, MOIIHOCTb, BbIieseMas BO BHEIIHEH LiemH,
OJIMHAKOBa U paBHa 2,54 Br.

. 9HeKTpH‘ICCKI/Iﬁ YallHUK HMeEET JBC 0OMOTKH. HpI/I BKJIFOYEHUU OJHON W3 HUX BOJa B

yaifHUKe 3aKUIUT Yepe3 15 MUH, Ipu BKIIOYEHHH Apyroil — yepe3 30 MuH. Yepes3 CKOJIBKO
BpPEMEHHM 3aKHITUT BOJA B YalfHUKE, €CIIM BKIIOYUTH 00e 0OMOTKH: 1) mocienoBaTensHo, 2)
napasensHo?

Kakoe KonuuecTBO »IeKTPHYECKOil SJHEPriu Halo M3PacX0a0BaTh, YTOOBI PH JIEKTPOIIN3E
pacteopa AgNO; Beinemanock 500 mMr cepeOpa? PasHOCTh MOTEHIMANIOB Ha SIEKTPOJAX
paBHa 4 B.

[Inomane kaxa0ro MEKTpoJa HOHU3ALMOHHON KamMephl 100cM® 1 paccTosiHie MeXy HUMHU
6,2 cM. HaiiTn TOK HachIIeHNs B TaKOH KaMepe, €CIIM U3BECTHO, YTO HOHMU3ATOp 00pa3yeT B
e’ execekyHIHO 10° MOHOB KaX0T0 3HaKa. MOHBI CUATATH OJIHOBAIEHTHBIMH.
[Norennman nonusannu atoma renus 24,5 B. Haiiti paboTy norn3annu.

4. JIEKTPOMATHETHU3M. KOJIEBAHUSI M BOJIHBI (2 kype, 1 cemectp)

1.

2.

Haiftn HanpspkeHHOCTP MAarHHUTHOTO IIOJII B TOUYKE, OTCTOSIIEH Ha 2 CM OT OECKOHEYHO
JUTMHHOTO MTPOBOJIHUKA, [T0 KOTOPOMY T€UYeT TOK B 5 A.

HaiiTn HanmpspKeHHOCTh MAarHMTHOTO MOJISI B IEHTPE KPYrOBOI'O IPOBOJOYHOTO BHTKA
paguycoM 1 cM, 0 KOTOpoMy TedeT Tok 1 A.

JlBa mpsSMOJIMHEHHBIX JJIMHHBIX TPOBOJHMKA PACIIOIOXKEHBI MapajuieNbHO Ha PACCTOSHUH
10 cm apyr ot apyra. Ilo npoBogHMkam TeKyT TOKM [, =I, =5A4B NpPOTHBOIOIOXKHBIX
HampapieHUAX. HaliTm BenwunHy W HampaBlIeHWE HANPSHKEHHOCTH MAarHUTHOTO IIONS B
TOYKe, HaXoIsIIelcst Ha paccTossHUM 10 cM OT Ka)10To MPOBOIHUKA.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

W3 mpoBonoku uinHOIO | M crenana kBaapaTHas pamka. [lo aToif paMke TeyeT TOK CHIION
10 A. HaiiTi HanpsiKeHHOCTh MarHUTHOTO 110711 B LIEHTPE PaMKHU.

OOMOTKa KaTyIIKH ClejlaHa U3 MpoBosIokH anameTpoM 0,8 MM. BuTku mioTHO mpuieraror
Ipyr K Apyry. Cuurasi KaTyIKy AOCTaTOYHO JUIMHHOW, HAHTH HANpsS)KEHHOCTh MarHUTHOTO
TOJIS1 BHYTPH KaTyIIKH P CHJIe Toka B 1 A.

B omHOpOIHOM MarHUTHOM II0JIE, HAaNpsDKEHHOCTh KoToporo 1000 3, momemnieHa KBaapaTHas
pamka. Ee muiockocTh cocTaBiseT ¢ HalpaBleHHMEM MarHUTHOTO TOJIS YIoJl 45", Cropona
pamku 4 cM. OnpenesuTh MarHUTHBIH TTOTOK, TPOHU3BIBAIONIHN PAMKY.

Mexay NONIOCaMH AJIEKTPOMArHUTa CO3JAeTCsl OJHOPOIHOE MArHUTHOE IOJIe, MHIYKIHS
kxotoporo pastHa 0,1Tn. ITo npoBoxy minHOIO B 70 cM, MOMEIIEHHOMY HEpPIEHIUKYISIPHO
CHJIOBBIM JIMHHAM, TedeT TOK crtoi 70 A. Haiitu cuity, JeCTBYIONIYIO Ha IIPOBO/.

Haiiti kMHETHYECKYIO SHEPTUIO MIPOTOHA, IBIKYILETOCS 110 Ayre OKPY>KHOCTH pajuycoM 60
CM B MAarHUTHOM I10JIe, HHAYKIHs KOTOporo paBua 1 Ti.

B omgHOpOogHOM MarHMTHOM ToJie, MHAYKOUs Kkoroporo pasHa 0,1 Tm, paBHOMEpHO
Bpaliaercs Karymika, coctosimias u3 100 ButkoB nposonoku. Katymika nemaer 5 o6/cek.
[ITommae MOMepedHoro cedenns Karymkn 100 cv’. Ock BpalleHHs TepIeHIHKYIAPHA OCH
KaTYIIKH ¥ HalpaBJeHHI0 MarHuTHoro noss. Haiitn makcumanshyio 3./1.C. HHOYKIMH BO
Bpallaloencs: KaTyIke.

Yepes kaTymiKy, HHAYKTHBHOCTb KOTOpoil paBHa 0,021 I'H, TeueT TOK, U3MEHSIONIMINCA CO
BpeMeHeM 1o 3akoHy [=Isinwt, tme I,=54, ®=2x/T w T=0,02c. Haiitu
3aBUCHMOCTH OT BpeMeHu: 1) D.J1.C. caMOMHIYKIINH, BOSHUKAIOLICH B KaTyIIKe, 2) SJHEPTUU
MarHUTHOT'O MOJISL KATYIIKH.

Hammcars ypaBHEHHE rapMOHHYECKOTO KOJIEOATEIBHOTO IBMKEHUS C aMIUTUTYOH B 5 cM,
ecnm B 1 MuH coepmaercs 150 xoneGannii W HayanbHas (asa KoneGammii paBHa 45°.
Haueptuts rpaduk 3TOro IBHKEHUSL.

Hamucare ypaBHeHHE TapMOHMYECKOTO KOJEOATENbHOIO ABMKEHHS, €CIIM MaKCUMallbHOE
ycKkopeHue Touku 49,3 em/c?, Nepuos KojebaHui 2 ¢ U CMEIICHHE TOYKH OT MOJOXKCHHUS
paBHOBECHsI B HAUaJIbHBIH MOMEHT BPEMEHH 25 MM.

K npyxuHe mojBemeHa wvaimka BeCOB C TMpsAMH. [Ipm 5TOM mnepuon BepTHKAIbHBIX
konebanuii paBen 0,5 c. Ilocie Toro kak Ha 4YaliKy BECOB MOJOXHIIHM elie JA00aBOYHBIC
THpH, NEpHOJ BEPTHUKAIBHBIX KojebaHmii cram paBeH 0,6 c¢. Ha ckompko yumMHHIACH
MIPY>KHHA OT MPUOAaBJIeHHs ATOr0 100aBOYHOTO rpy3a’?

Touka yd4acTByeT OIHOBPEMEHHO B [IBYX B3aHMMHO-IEPIECHAMKYISIPHBIX KOJEOaHHsIX
x=2sinwt 1 y=2cost. HaliTu TpaeKTOpUIO JBUKEHUS TOUKH.

Haiitn pasHocTh (a3 koneOaHWil NIBYX TOUEK, JEKAI[MX Ha Jyde M OTCTOSAIIMX Ha
paccTosHAU 2 M APYT OT Jpyra, €M AJIMHA BOJIHBI paBHa | M.

. 8
KonebaTenbHbI KOHTYp COCTOMT W3 KOHAEHCATOPA E€MKOCTBIO §~10 ‘D W KaTymKw,

HHJIKTMBHOCTH KOTOpOil paBHa 2-107°/%. Ha Kakylo IJIMHY BOJHBI HACTPOEH KOHTYp?
ConpoTuBjeHHEM KOHTYpa IpeHeOpeys.

Karymka, WHIYyKTHBHOCT KOTOPoH L =3-10°Tn, TpHCOENMHEHA K IUIOCKOMY
KOHJICHCATOpy ¢ MIomapio miactus S =100cm? 1 paccTostane Mexay HAMH d = 0,1 MM.
Yemy paBHa JUAIEKTPUUYECKAas HPOHMUIAEMOCTb CpEIbl, 3aloJHAIOLIEH MPOCTPaHCTBO
MEX]y MIaCTUHAMH, ECJIU KOHTYP PE30HUPYET Ha BOJIHY ANUHOH 750 M?

O6MoTka KaTymku coctouT u3 500 BHUTKOB METHOTO IPOBOAA IUIOLIAJb MOMEPEYHOTo
ceaerms B 1 mm. Jnuna katymku 50 cM u ee amamerp 5 cM. Ilpu kakoit uacrtore
HEPEMEHHOTO TOKA II0JHOE CONPOTHUBJICHUE JTOH KATYHIKH BJBOE OONbIIEC €e aKTHBHOTO
CONPOTHUBJICHUS?

KonneHcarop emkocTsio B 20 MK H peocTaT, aKTUBHOE COIPOTHBIICHHE KOTOPOTO PaBHO
150 Om, BKITFOYEHBI MTOCIIEAOBATENIFHO B IETb NepeMeHHoro Toka yacrtoroit 50 I'n. Kakyro

20.

YacTb HANpPSIKEHHUS, TPHIOKEHHOTO K 3TOH IIeNH, COCTaBIsIeT MaJeHHe HanpspKeHus: 1) Ha
KOHZIeHcaTope U 2) Ha peocTtare?

B mens nepemenHOro Toka HanpspkeHneM 220 B BkitodeHsI mocienoBaTessHO eMKocTh C,
AaKTUBHOE CONpPOTUBJEHHME R M MHAYKTHMBHOCTh L. Halith nanenue Hnampsikenus U, Ha
OMMYECKOM CONPOTHUBIICHHUH, €CIIH M3BECTHO, YTO IaJICHHUE HAIPSDKCHHS Ha KOHACHCATOpe
U, =2U, u najenue HaNpsHKEHUS Ha MHAYKTUBHOCTU U, =3U,.

5. OIITHUKA (2 xype, 2 cemecTp)

1.

11.

12.

13.

14.

I'opu3oHTaNBHBINA JIyd CBeTa IaJaeT Ha BEPTHKAIBHO PACIOIOKEHHOE 3epKajio. 3epKallo
TIOBOpPAYMBAETCS HAa YroJl O OKOJO BepTHUKanbHOW ocu. Ha kakoil yrom mnoBepHeTCs
OTpa)KeHHBIH J1y4?

JIyu cBera majaer mox yriom 30° Ha IUIOCKOTIApAJUICNIBHYI0 CTEKJISIHHYIO IUIACTHHKY U
BBIXOJHUT M3 Hee NapaJule]bHO IepBOHavYadbHOMY Jydy. Iloka3arens mpenoMieHHs cTeKia
1,5. KakoBa TonuHa d IIaCTUHKH, €CIIU PACCTOSHUE MEXIY TydaMu paBHO 1,94 cm?

Jlyu cBera majgaer moj yrjioM i Ha TeJo ¢ MokaszatesieM npesomieHus n. Kak 10/mKHbI ObITh
CBSI3aHBI MEXIy co00i { M n, 4TOOBl OTpPaKEHHBIH JIyd OBUI INEPIEHIUKYIAPEH K
MIpeIOMIICHHOMY?

[lokazaTens mnpenomieHus crekia paBeH 1,52. HaliTu mnpenenpHble YIJbl IOJIHOTO
BHYTPEHHEI0 OTpa)KeHMs Ul MOBEPXHOCTEH paszfena: 1) cTekio — BO3AyX, 2) BoIa —
BO3/yX, 3) CTEKJIO — BOJI.

[Moka3zarenu npenoMIIeHUsI HEKOTOPOTO COPTa CTEKJIA JUlsl KPacHOTO M (pUOJIETOBOTO JIyuen
paBHBI cooTBeTcTBeHHO 1,51 m 1,53. Haiiti mnpenenbHble yIiIbl MOJHOIO BHYTPEHHETO
OTPAXXKSHUs TIPH TTaICHUH 3THX JIy4deil Ha TPAHMILY CTEKIO-BO3YX.

Panuycel KpuBHM3HBI TOBEPXHOCTEH [JBOSKOBBITYKJION JIMH3bI DPaBHBI R, =R, =50cMm.
INoka3arens mpenomileHusl MaTepuana JIMH3bI paBeH n=1,5. Haiith onruueckyro cuiry
JIMH3BI.

Jlunza ¢ QoKyCHBIM paccTosHHEM 16 cM JaeT pe3koe H300paKCHHE IPeAMeTa IPH IBYX
MOJIOKEHUAX, PACCTOSIHUE MexkAy KoTopeiMu 60 cMm. Haiitu paccrosHue oT mpeamera J0
9KpaHa.

ITnocko-BeInyKiiast IMH3a ¢ paanycoM KpuBH3HBI 30 ¢M U IOKa3aTeneM mpenomieHus 1,5
JlaeT U300pakeHHe TpeaMeTa ¢ yBelnndeHHeM, paBHbIM 2. HaiiTu paccrosiHue mpeaMera u
1300pakeHHs OT JIMH3bI.

B omnbite IOHra orBepcTusl OCBEIANMCh MOHOXPOMATHUECKUM CBETOM JUIMHOM BOJHBI
A=6-10"cM, paccTosHUE MeXIy OTBEPCTHSAMH | MM M pAcCTOSHHE OT OTBEpPCTHH M0
skpasa 3 M. Haiiti nonoxeHune Tpex nepBbIX CBETIIBIX MOJIOC.

. B ompite ¢ 3€pKajIaMu (DpeHCJ'Iﬂ PpacCToOsTHUE MEKAY MHUMbIMHU I/I306pa)KCHI/I$IMI/I HCTOYHHUKA

cBeta ObuTO paBHO 0,5 MM, paccTosHHE OO 3KpaHa 5 M. B 3eneHoM cBere MONy4HIIHCH
UHTepEPEHIHOHHBIC MOJOCHl HA PACCTOSHUM SMM Jpyr oT npyra. HailTu nimHY BOJHBI
3€JIEHOT0 CBeTa.

Ha MbUBHYI0 IUIeHKY (n=1,33) magaer Gempiii ceer mox yriom 45°. Tlpu Kakoii
HAWMEHbBLICH TOJIMHE TUICHKH OTPaKCHHbIC Jydd OYyAyT OKpaIlIeHbl B JKENTBIA IBET (
A=6-10" cm)?

PaccTosiHue Mex 1y MATHIM U IBaJIATh IISTHIM CBETIBIMH KosibllaMu HbIOTOHA paBHO 9 MM.
Pamuyc xpuBu3Hbl nuH3Bl 15 M. HaiiTm uimHYy BOJHBI MOHOXPOMATHYECKOTO CBETa,
HaJaloNIero HOpMaIbHO Ha ycTaHOBKY. HaOmoieHIe MPOBOMUTCS B OTPasKEHHOM CBETE.
BbraucnuTh paamycsl nepBbIX mATH 30H DpeHensi, eciii pacCTOsHUE OT HCTOYHHKA CBETA JI0
BOJIHOBOW MOBEPXHOCTH PaBHO | M, pacCTOSHHE OT BOJHOBOM IMOBEPXHOCTH O TOYKU
HaOoAeHus TakKe paBHo 1 Mu A =5-10" M.

Ha miens mmpuHO# 2 MKM HajfaeT HOpMajibHO NapajiesbHbIA MyYOK MOHOXPOMATHYECKOTO
cBera ¢ jumHOX BomHBI A =58904. Haiitm yriel, B HampaBICHHHM KOTOPBHIX OymyT
Ha0JII01aThC MUHUMYMBI CBETA.



15. Ha mens magaet HOpMaJIbHO MapauIeIbHbIM My4OK MOHOXPOMATHYECKOTO CBETA C JUTMHOU
BonHbl A. Illupuna menu paBHa 6A. Ilog kakum yrimoM OyneT HaOIIOZATbCA TPETHI
JI(paKIMOHHBI MUHUMYM CBeTa?

16. Yemy paBHa noCTOsIHHAs U(PAKIUOHHON PEIICTKH, €CIM ATA PEIIEeTKa MOXKET Pa3pelInTh B
HEPBOM TOPSIIIKE JIMHUM CIIeKTpa Kanust A =40444° u A =40474°? lllupuna pemeTku 3 cM.

17. OnpenenuTs yron MOJHON HONSIPH3AlMU IPH OTPaKEHWH CBETa OT CTEKJIa, MOKa3aTellb
TIpeIOMJICHUsI KOTOpOro paseH 1,57.

18. IlpenenbHBIil yroyl MOJHOIO BHYTPEHHETO OTPa)KEHUs IJIsI HEKOTOPOTO BEIECTBA PABEH
45°, UeMy paBeH Ul 9TOT'O BELIECTBA yrojl MOJHON NOJsIpU3aliuu?

19. Yemy paBeH mokazaTellb NPENIOMIICHHS CTEKJIa, €COM IPHU OTPaKEHHMH OT HEro CBeTa
OTpaKeHHBIH Jyd GyeT MONHOCTHIO TOISPH30BAH MPH Yrite mpenoMcHus 307

20. Yemy paBeH yrojl MeXAy IJIaBHBIMH IUIOCKOCTSMHU MOJSIpU3aTOopa M aHAIM3aTopa, eCiu
HWHTECHCUBHOCTh €CTECTBEHHOTO CBETa, MPOIIEIIIEro 4epe3 MOoJsIpH3aTOp M aHaIM3aTop,
yMeHbIIaeTcs B 4eThIpe pa3a? Ilornomenuem cBera npeHeopeyb.

6. OCHOBBI ATOMHOW U SIAEPHOM ®U3UKH (2 kype, 2 cemecTp)

1. MomHocTs U3Iy4eHHs aOCOMIOTHO YEPHOro Tejla paBHa 34 kBT. HaifTu Temneparypy 3Toro
TeJa, €CJIM U3BECTHO, YTO NMOBEPXHOCTH ero paBHa 0,6 M2,

2. Haiity, Kakoe KOTMUECTBO 3HEpruu ¢ | cM” moBepxHOCTH B | ¢ M3IydaeT aGCONIOTHO
YepHOe TeNOo, €CIH M3BECTHO, YTO MAKCHMallbHas CIIeKTpajbHas IIOTHOCTh €ro
JHEPreTU4ecKOoi CBETUMOCTH MPUXOJUTCS HA JJTMHY BOJHBI B 4840 A,

3. Ha «xakylo JUIMHY BOJHBI IPUXOAUTCS MAKCHUMyM CIEKTPalIbHOW  IJIOTHOCTH
DHEPreTHYECKOi CBETUMOCTH aOCOIIOTHO YEPHOTO Tella, MMEIONIEro TeMIIepaTypy, paBHYIO
TeMIIepaType 4eI0BeYecKoro Tena, .e. £ =37 °C?

4. C xaxko# CKOPOCTBIO JOJDKEH JIBUTAThCS AIIEKTPOH, YTOOBI €r0 KWHETHUECKast SHEprus ObLia
paBHa 3Hepruu GOTOHA ¢ UTMHOM BOJHBI A =52004"?

5. Kpacuas rpasmna doTosddexra ams Hexotoporo Meramia pasna 2750 A°. Uemy pasmo
MHHHAMAJIbHOE 3HAUCHHE SHEPIUH (POTOHA, BEI3BIBAIOMIETO (oTO3DPEeKT?

3.4. BapuaHTsl 3aJaHuii I OATOTOBKH K TeKyIleMy KOHTPOJIIO B TeCTOBOI (hopme

1. MEXAHHUKA
1. Onpenenenve TMHENHHON CKOPOCTH B MEXAaHUYECKOM JABHKEHHH:

1) BekropHas BenmuuHa, OnpeensieMas BTOPOW MPOU3BOIHON pajinyca — BEKTOpa ABMKYIICHCS

_dF
TOYKH 110 BpeMeHU: U =—-.
dt
2) BekTopHas BenMumHa, onpe/ernsieMas IepBoil MPOU3BOAHON paJnyca — BEKTOpa ABHKYLICHCS
. dr
TOYKH IT0 BPEMEHU: U = .
t

3) BexropHasi BenuumHa, onpeessieMas epBoii MPOU3BOIHOM yriia MOBOPOTA TENa 10 BPEMEHH:
dg

O=—.
dt

4) BexropHas BenM4MHa, ONpesiesisieMas BTOPOil MPOU3BOAHOM yria IOBOPOTA TeNa 110 BPEMEHU:
@

&= .
dr’

S) BenuunHa, ompezenseTcs NPOU3BEACHUEM YIIIOBOH CKOPOCTH Ha PaJMyC OKPYXKHOCTH, IO
KOTOpOH TOYKa JBIDKETCS: U =o-R.

2. OHpCL[eIICHI/Ie JIMTHEHHOTO YCKOpPEHUS B MEXaHUICCKOM JIBUIKCHUU

. . . do
1) BekropHast BeJIMYHHa, ONpeesieMast IEPBOM POM3BOIHOI CKOPOCTH MO BpEMEHH: d = o
t

dv
2) Benuuuna, XapaKkTepu3yoias ObICTPOTY M3MEHEHHUS CKOPOCTH 110 MOJYIIO: d = o
t

2
v
3) BennunHa, XxapakTepu3yolas ObICTPOTY H3MEHEHHSI CKOPOCTH TI0 HATIPABJICHUIO: d = z

4) BexropHasi BeNUUHHA, ONpesesieMas NepBOil MPOU3BOJHON YIIoBOil CKOPOCTH IO BPEMEHU:
da

£=
dt
5) BekropHas Benu4HMHa, ONpejensieMas BTOPOM MPOM3BOMHON yriia MOBOPOTA MO BPEMEHH:
. dp
g = 72 .
dt

3. Kakas u3 popmyn BepaxkaeT nepBblii 3akoH HpIOTOHA ISl MHEPIMANBHBIX CHCTEM OTcdeTa?

) F=ma; 2)F=-F,; 3)F=G"2; 4 F=mg; 5 Eem Y FE=0, 1o
r i=0

U =cosnt

4. Kakas 3aBUCUMOCTb BbIpakaeT BTOpoii 3akoH HbloToHa?

\) F=ma; 2)F=-F,; 3)F=G%; 4 F=mg; 5 Ecm Y FE=0, 10
i=0

U =cosnt

5. Kakast 3aBHCHMOCTh IOKa3bIBAET, YTO BCSIKOE NEHCTBUE TeN APYr Ha Ipyra UMeeT XapakTep

B3aUMOJIENCTBUS?
= I = = m -m = - o
1) F=mad; 2)F=-F; 3)F:G%; 4) F=mg; 5) Ecm F =0, To
r i=0
U =cosnt

6. Kakast n3 GpopMyJIMpOBOK BBIPaXKAET 3aKOH COXPAHEHUsI UMITYJIbCA:

1) Ummysbc 3aMKHYTOW CHCTEMbI HE H3MEHSIETCSI C TCUEHHEM BPEMEHHU.

2) 'eomeTprdeckast cyMMa HMITYJIbCOB TN, BXOIAIINX B 3aMKHYTYIO CHCTEMY, €CTh BEIMYHMHA
MOCTOSIHHASL.

3) B 3amMKHYyTOH cHCTeME MEXaHH4ECKash SHEPIUsi COXPAHSCTCS, €CIU ACHCTBYIOT TOJIBKO
KOHCEPBAaTHBHBIE CHJIBL.



4) 3amkHyTas (M30IMPOBAaHHAs1) CUCTEMa — 3TO MEXaHH4YeCKas CHCTeMa Tell, Ha KOTOPYIo He
JIEUCTBYIOT BHEIIHHUE CHJIbL.

5) BHewiHue CHiIbl — 3TO CHJIBIL, ¢ KOTOPBIMH Ha TeJla MEXaHUYECKOW CHCTEMBbI JSHCTBYIOT Tela,
HE BXOJSIINE B JAHHYIO CUCTEMY.

7. Kakast u3 GpopmyI BeIpa)kaeT CHUITy TPEHHUS CKOJIBKEHUS?

my-m,

1) F=—hkv; 2) F=G—2; 3)F=mg; 4)F=u-N; 5) F=ma
r

8. Temo paBHOMEpPHO INEpeMeIlaeTcsi M0 TOPU3OHTAIBHOW IOBEPXHOCTH W3 MOJOXKEHHS | B
MOJIOKEHUE 2.

A

1 2
1 1

Kaxkyto paboTy coBeplaeT Ipu 3TOM CHJIA TSKECTU?
2
1) A=F-S-Cosa; 2) A=mg-S-Cosa; 3) A=0; 4) ja -ds; 5) A=mgS.
1

9. MoIIHOCTh B MEXaHHUKE ITO:

1) BexropHas BenmMunHA, paBHas IPON3BEACHHUIO BEKTOPA CHIIBI HA BEKTOP CKOPOCTH.

2) CkansipHasi Belnu4rHa, paBHasi paboTe, BBIIIOJIHEHHON B €AMHUILY BPEMCHH.

3) CkansipHoe Npou3BeAeHHE PadOTHI Ha BPEMs, 32 KOTOPOE OHA BBINOJIHEHA.

4) CxransgpHOE IPOU3BEICHUE BEKTOPA CHJIBI HA BEKTOP MEPEMEIIEHHUSI.

5) CkansipHasi BeJIMUMHA, paBHAs NMPOM3BEICHHIO CHJIBI Ha MEpEMEIleHHEe M Ha KOCHHYC yria
MEXKIy HUMH.

10. Kunernyeckast 3Heprus Teia IpH MOCTYIATEILHOM JIBIXKECHHH onpeensercs: GopMmynoii?

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

11. TloreHumanbHas HEPryUsi Tella MAcCoOr 7 Ha BbICOTE A ompenensiercs: GopMyiou:

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

12. TloreHumnanbHas 3Heprust ynpyroaeGopMHpPOBaHHOTO TeNa onpenesnsercs: GopMyon:

o

ke Jo’ mo ma’ A
1) E=mgh; 2) E=—; 3)E=——; 4) E=——; 5) E=——+—
) E=mgh; 2) 2 ) 2 ) 2 ) 2
13. 3akoH coXpaHEHUsI UMITyJbCa, 3AIMCAHHBIN Ul ABYX TeJl MpU aOCONIOTHO YIPYroMm yaape
nUMeeT BU:

2 2 2 2
m, m,U. mu myu
(et PR e T WO e

; 3
2 2 2 2 )

1)  mp +mp, :(m1+m2)ﬁ; 2)

2 2 2
mu; | mu, :(ml+m2)u )

5 5 > ; 4) m O, + m,0, = mi, + m,i,; 5)

"
Z(E,d + Emv) = const .

i=1

14. Mozyns MOMEHTa CHIIBI OTHOCUTENIBHO HemoABIKHOHN ToukH (0) 3T0:

WM=F-d;, 2)yM=F-t; 3)M=F-¢; 4d9M=F-(; S5 )M=F-o.

roe  d - maedo cuibl, /- paccTosiHue OT TOYKHU BparueHust (0) 10 TOYKH NPHUIIOKESHHS CUIIBL, f -
BpeMs IeHCTBHSA CUIIBI, (- YTJIOBasi CKOPOCTh BPAIIEHHUs, & - YIIIOBOE YCKOPEHUE BPAIlCHHS.

15. MOMEHT HHEpIIUH MaTepPHaTbHON TOUKH ONpeesieTcs GpopMyIoi:

D J,=mrts 2 =Y 3)J:ém£2; 4)J:%mr2; 5) J=J +md,

rae Am; - Macca MaTepUaIbHOM TOUYKH, 7, - PACCTOSHUE OT TOYKM JI0 OCH BpaLIEHHUS],

{ - UIMHA CTEPKHSL.

16. MomeHT HWHEPUHNHU TEJIa OTHOCUTECIIBHO OCH BpalllCHUsI €CTh:

D J,=Am 175 2) J=ZJ,.; 3) J:iméz; 4) J:%mrz; 5) J=J,+ma’,

rae

Am; - Macca MaTepualbHOM TOYKH,7, - PACCTOSHUE OT TOYKHM JO OCH BpalleHusd, ! - JIUHA

CTEPXKHSL.

17. Teopema lllTeitnepa, ompenensiomas MOMEHT MHEPLUH Tellda OTHOCUTEIBHO 000K ocH
BpAIICHNUS, BbIpaxaeTcs GOpMyIOi:

D J =Am, 17 2)J=ZJI.; 3)J:%mr2; 4)J:im,€2; 5) J=J, +mad’,

rae Am; - Macca MaTepUaJIbHOM TOUYKH, 7, - PACCTOSHUE OT TOYKM JI0 OCH BpaLIEHHUS,

( - §iuHA CTCPIKHS, JC— MOMEHT HHEpHUU OTHOCHUTCIBHO HapaHIICHI)HOi/'I ocH,

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

18. Kunernueckas SHEPIust BpalicHus a0COJIIOTHO TBEPAOI'0 TEJIa BOKPYTr HETOABUKHOMN OCH:

2 J 2 J 2 2 ka
DE="0 ) E=22 3) E=22 4T 4) E=mgh; 5) E="-.
2 2 2 2 2



19. ITonHas KMHETUYECKAS SHEprus a0COJIIOTHO TBEpAOI'o Teja:

mv* Jo@ Job  mo? 2

ke
) E= ) E="2 3 E=22 1 4y E=mgh; 5) E=—.
) ) > ) > > ) mg ) )

s

20. OcHOBHOE YypaBHEHHE AWHAMUKHU BPAIIAaTEIbHOTO JIBIXKEHHS a0OCOJIOTHO TBEPAOTO Tela
HUMEEeT BUI:

- - - dL
WM=J-€;2) F=m-d; 3) L=J-®; 49 v=0-r, S)EZO.

21. MomeHTOM uMIyJlbca TBEPAOrO Telda OTHOCHUTEIHLHO HEMOIBIKHOW OCH Ha3bIBaeTcs
BEJIMYKHA, ONpeaeIsieMast GopMyJIoii:

dL - - —
) L=Jw; 2)p=mv; S)E:M; 4) L=const; 5) J=mr*.

22. 3ak0oH COXpaHCHUsI MOMEHTA UMITYJIbCa OIIPEAC/ISICTCS BbIpaKCHUEM

- dl - -
) L=Jw; 2) p=mv; S)E:M; 4) L=const; 5) J=mr*.
23. 3akou ['yka uist ynpyrux aedopMaiuii TBepIoro Tena HMeeT BHIL:
Al F,,
1)o=E-¢; 2) F=—kx; 3)£=7; 4)0‘27; S)F=u-N.

24. 3aKOH BCEMHUPHOTO TATOTEHHS AJIsl JTFOOBIX ABYX MaTepHalbHBIX TOYCK:

1) F=mg; 2)F=ma; 3)F=—hx; 4)F:m‘57“;5)F:GL2’”2.
t r

25. HanpspkeHHOCTB MOJISL TSTOTEHUS ( g-) 9TO:
D 9 g=L: 3g="; #HFr=c¢h, 5)¢=E~
m t r m

26. Yri10Bast CKOPOCTh MPH BPaIlEHUH aOCOIIOTHO TBEPIOTO Teja ONpeaeisieTcs: pOpMyInoi:

1)w=£; 2) o=2nv; 3)a)=@; 4)w=£; 5)a)=2—”.
R dt J T

27. YT10BOE YyCKOPEHHE NTPH BPAIICHUN a0COIOTHO TBEPIOTO TN ONpeernsercs: popMyIIoi:

do _dz(/J

a M Al
1 =—; 2)&=—7m; z
) e dt ) dt*

;o de=—; S)e=—.
dr* ) J ) !

3 e=

28. Kak cBsi3aHbl MeX 1y co00i yrioBas U JMHENHHAs: CKOPOCTb!

d’p

2

l)s:d—w; 2)w:@; 3Yv=w-R; 4) w=2nv; 5) €=
dt dt

29. Kako#it ¢opmMysoii MOXHO BBIPa3UTh HOPMAlbHOE YCKOPEHHE OTACIBHBIX TOUYEK
BPAILAIOLIEr0Ccs TBEPJOI0 TeNIa Yepe3 ero yrioByI0 CKOPOCTb:

2

Da =cr; Z)an:%; 3)an:a)2R;4)a,=%; 5) a=4ja; +a’ .

30. Kakoit Qopmyrnoli MOXHO BBIPa3UTh TAHICHILHAIbHOE YCKOPEHHE OTICIbHBIX TOUYEK
BPAILAIOIIETr0Cs TBEPJOTO TEJla YEPE3 €r0 YII0BOE YCKOPEHUE:

2
Da =¢r; 2):1”:%; 3)al1=w2R;4)aT:%; 5) a=.jal+a’ .
t

31. Cuna TpeHus KaueHus onpenensercs Gopmynoi:

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

2. TEPMOJUHAMMUKA U MOJIEKYJIAPHAA ®U3UKA

1. YpaBHeHHE COCTOSIHUS HACAIBHOTO ra3a:

1) PV =Const; 2) P=Ra,T; 3) PV="2RT; 4 V=VaT; 5)
M

P:zn<E >,
3

un
2. OcHOBHOE ypaBHEHHE MOJIEKYIIPHO-KHHETUIECKON TEOpUH:

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

3. 3oTepMudeckuii mporecc BhIpaxkaeTcs GopMyIIoii:

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

KuH

4. Uzoxopuueckuii mporece BhIpaxkaeTcst pOopMyIoi:

Kun

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

5. M300apuyeckuii mporecc Bbipakaercst HOpMyIoi:



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

Kun

6. Ilpum cxkaTuuM HACaNPHOrO ra3a ero o0beM YMEHbIaeTcs B 2 pasa, a TemiepaTypa
yBenuuuBaeTcs B 2 pa3a. Kak n3meHnTcs npu 3ToM aaBieHue rasa?

1) yBenuuutes B 2 pa3a;  2) yMEHBIIUTCS B 2 pa3a; 3) yBelU4UTCs B 4 pasa;
4) ymeHbIINTCS B 4 pa3a; 5) HE U3MEHHUTCS.

7. JlaBneHue uaeanpHOro ra3a yMEHBUIMIIOCH B 2 pasa, TeMIlepaTypa ra3za yBeauduiach B 2 pasa.
Kak usmenuicst npu 3Tom 00beM raza?

1) yBenuuuiicst B 2 pa3za;  2) yMeHbIIWICS B 2 pa3a;  3) yBenuduics B 4 pasa;
4) ymenbiinics B 4 paza;  5) He H3MEHHJICS.

8. Kakas u3 Gpopmyn BeIpakaeT 3akoH JlanpToHa?
1 im m
1) e=—kT; 2) u=——RT; 3) P=R+P+P+.+P; 4) PV =—RT,; 5)
2 2M M
P= lnm <0’ >.
3
9. Kakast u3 ¢popmysn BeIpOKaeT paBHOMEPHOE pacrpe/ie/ICHUE SHEPTHH 110 CTENeHUs CBOOOIbI?
1 im m
1) e=—kT; 2) u=——RT; 3) P=PR+P+P+..+P; 4) PV =—RT,; 5)
2 2M M
P= lnm <v’>.
3
10. Kakas u3 ¢popmyi BepakaeT BHYTPEHHIOI SHEPTHIO CUCTEMBI?
1 im m
1) e=—kT; 2) u=——RT; 3) P=PR+P+P+..+P; 4 PV=—RT; 5)
2 2M M
P= lnm <0’ >.
3

11. 3akon pacnpeneneHust MakcBenia XxapaKTepu3yerT:

1) paBHOMEpHOE pacrpeiesIeHIe SHEPIHH 10 CTENeHIM CBOOOIBI;

2) ypaBHEHHE COCTOSIHHUS UIICATBLHOrO rasa;

3) pacnpeneneHue MOJIKYJ [0 CKOPOCTSIM;

4) pacmpeneraeHHe MOJIEKYJ B IOTEHIHAIBHOM CHIOBOM I10JIC;
12. 3akon pacnpenesneHus bonblmaHa XapakTepu3yer:

1) paBHOMEpHOE pacipeeleHHe YHEPTUH MO CTEHNEHIM CBOOOIbI;

2) ypaBHEHHUE COCTOSIHUSI UJEAIbHOIO ra3a;

3) pacopezeneHue MOJIEKYI 0 CKOPOCTSIM;

4) pacnpejeneHHe MOJNEKYI B OTEHLUAIBHOM CHIOBOM I1OJIE.
13. YpaBHenue sBieHus U y3un npeacTaBiastercs GopMyIon:

1 F=-p@as; 2) 0= asar; 3) M =-DIP psAr:
dz dz dz
1 1 1
4)D=§/1<u>; 5)77=§ﬂ<u>p; 6)x=§/1<u>pcv.

14. YpaBHeHuUe ABJICHUS BHYTPEHHETO TPEHUS IIPEACTABIAETCS (HOPMYIIOiL:

1 F=-p@as; 2) 0= asar; 3y M =-DIP psAr:
dz dz dz
1 1 1
4)D=§/1<u>; 5)77=§ﬂ<u>p; 6)x=§/1<u>pcv.

15. ypaBHCHI/IC SIBJICHUSI TCIJIOIIPOBOAHOCTHU MIPEACTABIISICTCS q)OpMyHOfIZ

1 F=-p@as; 2 0= Asr; 3y M =-DIP psAr
dz dz dz
1 1 1
4)D=§/1<u>; 5)77=§/1<u>p; 6)x=§/1<u>pcv.

16. Koaddumument nuddysun BeipaskaeTcs GpopMyIoi:

1 F=-p@as; 2 0= Asr; 3) M =-DIP psAr:
dz dz dz
1 1 1
4)D=§/1<u>; 5)77=§ﬂ<u>p; 6)x=§/1<u>pcv.

17. KoaddunmeHt BHYyTpEeHHETO TPEHUsI BbIpaXkaeTcst HopMyJIoit:

1) F=-p%as; 2) 0= x4 Asar; 3 M =-DP AsAr:
dz dz dz

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

18. KoahHIHEHT TeIIONpOBOJHOCTH BEIPAXAETCst (hOPMYIIOH:

1) F=-p%as; 2) 0= x4 Asar; 3 M =-DP AsAr:
dz dz dz
1 1 1
4)D:§ﬂ<u>; 5)77:§l<u>p; 6)x:§/1<u>pc‘,.

19. AnnabaTH4ecKuM MpoLECCOM Ha3bIBACTCS MPOLECC, MPOTEKAFOIIHIA:

1) npu NOCTOSIHHOH TeMIIepaType;
2) NpH MOCTOSIHHOM JaBJICHHUH;
3) Oe3 oOMeHa 3Heprueii ¢ OKpyxKarollel cpesoii;



4) Ipu OCTOSIHHOM 00BbEME;
5) HeT MPaBUIILHOTO OTBETA

20. Kakas (opmyrna BbIpakaeT MepBblil 3aKOH TEPMOJMHAMUKH:
1) PV = %RT; 2) Q=AU+A;  3)Q=AU; 4)Q=A; 5)A=-AU.
21. IlepBblil 3aKOH TEPMOAMHAMMKY ISl a11a0aTHUECKOT0 MPOLECcca UMEET BUL!
1) PV = %RT; 2) Q=AU+A;  3)Q=AU; 4)Q=A; 5)A=-AU.
22. IlepBBlii 3aKOH TEPMOAMHAMMKH JIs1 H30XOPHUYECKOr0 IpoIiecca UMeeT BUL:
1) PV = %RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
23. IlepBblil 3aKOH TEPMOAMHAMUKH 1JIs1 ©30TEPMUYECKOTO MPOLIEcca UMEET BUJL!
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 cosepmimi pabory,
pasuyio 100 /[x. Kak usmenunach npy 3TOM BHYTPEHHsIs SHEprus raza’?
1) yBenmmumnace Ha 400 [x;  2) yBennmumnacs Ha 200 [Ix; 3) ymensmmiacs Ha 400 [Ix;

4) ymenpimmnacs Ha 200 J[x; 5) He M3MEHMIIACh.

25. Uemy paBHO M3MEHEHHE BHYTPEHHEH SHEprMH ra3a, €cliM €My Iepelald KOJIHUYECTBO
TemnoTsl, paBHoe 300 [k, a BHELIHIE CUJIBI COBEPIIMIM HaJ HUM paboTy, paBHoe 500 [Ix?

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

26. U peanpHas TeruoBas MallnHa, padoraromas o qukity KapHo, moiydaer 3a Kax/Ibli LUK OT
Harpepatens 2520 JIx remna. Temneparypa narpesarens 400 K, xonoxunsnuka 300 K. Haiitu
paboTy, cOBepLIaeMyl0 MAalIMHOM 3a OAMH IMKJI, M KOJMYECTBO TeIja, OTAaBAeMOro
XOJIOJUIBHUKY 33 OAUH LUK

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

1) He yuuThIBaeTCs pa3Mepbl aTOMOB (MOJICKY);

2) yuMTBIBa€TCS pa3Mepbl aTOMOB (MOJIEKYIT);

3) He yYHTHIBACTCS CHJIbI HIPUTSDKCHUS MEXKILY aToMaMH (MOJICKYIaMHt);
4) He y4UTBIBACTCS CHJIbI OTTAJIKMBAHUS MEXKAY aTOMOB (MOJIEKYJI);

5) y4YHTBIBAETCS CHJIBI IPUTSDKSHUS MEXKIY aTOMaMH (MOJICKYJIaMH);

6) y4YUTBIBAETCS CHIIBI OTTAJIKMBAHHS MKy 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 SHEpTrusl pealbHOro rasa:

1) Gosbiie BHYyTpEHHEH SHEPTUH UJICaJIbHOTO Ta3a,

2) MeHblIe BHYTPEHHEH SHEPTUHU UICAIBHOTO rasa;

3) 3aBUCHT OT TeMIEpaTyphl HAEATILHOIO ra3a;

4) 3aBHUCHUT OT JAaBJICHH UACAJIBHOI'O I'a3a,
5) 3aBHUCHUT OT 00beMa nacajJlbHOI'O rasa.

3. JIEKTPUYECTBO U MAI'HETHU3M. 4. KOJIEBAHUS U BOJIHBI.
1. Koropas u3 ¢opmy:n BelpaxaeT 3akoH Kynona?

&

Dr=- pr=kd%; 3 p-T 4 a=g(p-g).
R er

+r 4,
2. Mo xakoit hopmyie onpenensieTcsi HanpsHKCHHOCTD JIEKTPHYECKOTO TOJIs TOYSYHOro 3apsiaa?

T

o q u
1) E=—; 2)E= ; 3) E=—; 4) E=
) &g, ) Ame,r’ ) d )

2me,a
3. Ilo kakoii popmysie onpeaensercs NOTSHIMAI OJIsk TOYEYHOro 3apsiaa?

rdr
;
2ng,a

-d -d
3) (oz_golzgz; 4) Ap= <
0

q
1 =——; 2 = = .
)¢ )¢ J. 28s¢,

4re,r
4. Kotopast u3 Gpopmyi siBiIseTcs onpenesieHneM EMKOCTHA KOHAeHcaTopa?

plod Lo s 3024 gy oL
¢ q ¢ u @ wc

5. Ilo kakoit q)OpMyIIC OnpeacsieTCs 0011as eMKOCTh CHCTEMBI IOCJICA0BATCIIBHO COCANHCHHBIX
KOHJACHCATOPOB.

l)l=l+i+...+i; Q) c=c+c,+e+.+cC '3)C=M' ! !

n? N
c ¢ ¢ c, € CyrnnC, c ¢ tec,

6. Ilo kakoit q)OpMyIIC OnpeaciaseTcs 0o0mas €MKOCTh CHUCTEMBI TapaJuleJibHO COCAMHCHHBIX
KOHIACHCATOPOB.

1 1 1 1 ¢ +c, +..+c
)—=—+—+..4—; 2 c=¢q+c,+g+..+c,; 3)c="—"72"—1; 4)
c ¢ ¢ c €yt

n n

1 1

c ¢ +c,
7. UTo Ha3bIBAETCS DJIEKTPUIECKUM TOKOM?

1) Xaotuueckoe JBIKEHUE 3apsHKCHHbBIX YaCTHII,
2) HampaBieHHOE IBMXKEHUE 3apsKEHHBIX YaCTHIL;



3) HanpasneHHOE IBI)KEHHE aTOMOB ¥ MOJIEKYII;
4) XaoTn4eckoe JBHKECHUE HOHOB.
8. Koropas u3 ¢hopmyn mpezcrapisier 3anuch 3akoHa Oma Jist yuactka uenu?

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

1) J=
) N

9. Koropas u3 ¢GopMyn TNpecTaBiseT 3aBUCUMOCTb COIPOTHUBIICHHS METAJUTMYECKHX
IIPOBOJAHUKOB OT TEMIIEPATypPhI?
1) 0=J°Rt; 2) R =R/(1+at); 3)Q=JUt; 4) R:J%.
t
10. Koropast u3 ¢opmyn mpeactaBisieT 3aBUCHMOCTh CONPOTHBIICHHUS OT €ro0 reOMETPUYECKHX
pa3mepoB?
l U

o , U
1) R=R,(1+at); 2)R==-; 3)R=p—; 4) R=—; 5 R=—.
) R=R (l+ar); 2) R=—: ) R=p=i HR=": 9 IS

11. Koropas u3 ¢popmyn npencrapiser 3akoH Jxoyns-Jlenna?

/
) O=JRt: 2)R=R(l+at); 3)J=—2—: 4) R=p—.
) 0 ) R=R,(1+ar); 3)J=—mi &) R=p

12. TlepBoe npaBuino Kupxroda?

1) Cymma HampspKeHUi B 3aMKHYTOM KOHTYype paBHa 0.

2) AnreGpanyeckas cyMMa TOKOB B 3aMKHYTOM KOHTYpe paBHa 0.

3) AunreOpanueckasi cyMMa TOKOB B y3JIe Pa3BETBIICHHS IEKTPUYECKOH 1enu paBHa 0.
4) CyMmMa NOTEHIMAJIOB B y3Jie Pa3BETBIICHUS JIEKTPUYECKOH Lenu paBHa 0.

13. Kakue toku B I-om npasune Kupxroga 6epyTces co 3HaKaMu «+» U« —»?

1) Bce Toku OepyTcst co 3HaKaMH «+»
2) Toku, BTEKAIOIIHE B y3eJ OEPyTCs CO 3HAKOM «+», a BEITEKAIOIIHE U3 y3/1a — CO 3HAKOM «
—».
3) Toku, TeKylye 110 YacOBOU CTpelKe, OepyTcs CO 3HAKaMU «+», IPOTUB YaCOBOH CTPEIKU
— CO 3HAKOM «—».
4) Toku, coBmajarollne MO HAMPABJICHHWIO C HampaBleHHEM 00XoJa KOHTypa, OepyTcs co
3HAKOM «+», a TeKyIIUe IIPOTHB HAIIPaBJICHHUs 00X0/1a — CO 3HAKOM « —».

14. Bropoe npasuiio Kupxroda.

1) B 3amkHyroM KOHType anreOpaudeckas CyMMa [aJeHMH HanpspKeHUd paBHa

are6panyecKkoi CyMMe NEKTPOABIKYIIUX CHIL.

2) Anredpanueckas cyMMa TOKOB B 3aMKHYTOM KOHTYpe paHa 0.

3)B 3aMKHYTOM KOHType anreOpauueckass CcymMMa CHJI TOKOB paBHa CyMMe

9IEKTPOBIKYIIMX CHIL.

4) Anrebpanueckasi CyMMa CHJI TOKOB B y3J1€ Pa3BETBICHHOMN IEKTpUUECKO Lenu paBHa 0.
15. Kakue Toxu Bo 2-oM npasuie Kupxroda OepyTcs co 3HaKaMu «+» 1 « —»?

1) Toxwu, BTeKaroIHe B y3e1, 6epyTCcsl CO 3HAKAMH «+», BRITEKAOIIHE U3 y371a — CO 3HAKOM «
—».
2) Toku, coBNajaroLMe [0 HAMpaBIEHHIO C HANpaBIeHUEM 00Xoja KOHTypa, Oepyrcs co
3HAKOM «t», a TeKylIue NPOTHB HAMPaBIeHHs 00X0/1a — CO 3HAKOM «—».
3) Bce Toku GepyTcst CO 3HAKOM «+».
4) 3HaKM «t» U «—» BEIOMPAIOTCS 1JIsl TOKOB IIPOU3BOJIBHO.
16. Tlo xakoii dopmyne ompenensercs olliee CONPOTUBICHHE R IPU IOCIEIOBATEILHOM

COCIMHCHNHU HECKOJIBKHUX HpOBOL[HI/IKOB?

1 1 >R, 1
1 —_— = . 2 = ! . 3 R: R 4 2 R
)R ZR" VR Rl'R2+R2'R3+....R”~Rn71’ ) Z 0 )R Z i

i

17. Ilo xakoit ¢opmyse ompenensercs oOmiee CONPOTHBICHHE R TIpH NapalIeIbHOM
COEIMHEHNH HECKOJIBKUX IIPOBOTHUKOB?

Sk

1 1 1
) —=>R; 2)R=D>R; 3)—=»—; 4)R= .
) % TR; DR=Y ) % ZR:‘ ) R-R,+R,-Ri+..R -R_,

18. Uro Takoe p—n mepexon?

1) KoHTakT ByX pa3HOPOJHBIX METAILJIOB.
2) KoHTaKT MeTauI-qU3IEeKTPUK.
3) KoHTakT ABYX BU/IOB MOJIYIPOBOAHUKOB C Pa3HBIMH TUIIAMH IIPOBOJUMOCTH.
4) KOHTaKT AByX THIIOB 3JIEKTPOJIMTOB.
19. Kakoe cBOMCTBO p — n Hepexoza MCHOIb3YETCs B HOIYITPOBOIHUKOBBIX JHOIAX ?

1) OHOCTOPOHHSS TPOBOJUMOCTb.
2) 3aBHCHMOCTb COMPOTHUBJICHHUS OT TEMIIEPATYPHI.
3) 3aBHCHUMOCTB COMPOTHUBIICHHS OT OCBELICHHOCTH.
4) Manasi BenM4MHA CONPOTHUBIICHUS.
20. Kakoe siBIIeHHE HA3bIBACTCS IEKTPOMATrHUTHON MHIYyKIUEH?

1) TlosBieHMe MarHUTHOTO HOJIS IPH IPOTEKAaHUH TOKA I10 LETIN.
2) Bpauenne KOHTypa ¢ TOKOM B MATHUTHOM IIOJIE.
3) /lelicTBHE MarHUTHOTO II0JIS1 HA IPOBOJHUK C TOKOM.
4) SIBneHue BOSHUKHOBEHUS 3JIEKTPUYECKOTO TOKA B 3aMKHYTOM IIPOBOAIIEM KOHTYpE IPH
N3MEHEHHH MarHUTHOTO MOTOKA, IPOHHU3BIBAIOLIEr0 3TOT KOHTYP.

21. Kotopast u3 ¢popmy:n npeacTasiser co00i 3aKOH dIeKTpOMarHuTHoi naykinn dapanes?

1)8=J(R+r); Z)SDLZ—(D; 3) @ =BScosp; 4)D=LJ.
t

22. Kakoe siBIIeHHE HA3bIBACTCS CAMOMHIYKIHEH ?

1) SlBneHne BO3HMKHOBEHMS WHAYKIMOHHOTO TOKAa B IEMH IPHU MPOTEKAaHWH B HEH
MePEMEHHOTO TOKA.
2) IosiBIIeHNE MAarHUTHOTO TOJIST IPU TPOTEKAHUU TOKA I10 IIEMH.
3) Bpaienue KOHTYpa ¢ TOKOM B MAarHUTHOM TIOJIE.
4) JleiicTBuEe MarHUTHOTO MOJISI HAa IIPOBOTHUK C TOKOM.
23. Kakoe u3 HUXKENPHUBEACHHBIX YTBEP)KACHUN ABIsETCA mMpaBuiioM JleHua 1yis HampaBieHUS

HMHIYKIMOHHOTO TOKa?



1) WHIyKIMOHHBIA TOK MMEET TaKOe HAIMPaBJICHHE, YTO €0 MarHUTHOM IOJIE MPEHSITCTBYET
HM3MEHEHHIO TOT'0 MarHUTHOTO MOTOKa, KOTOPOE €r0 CO3/aJ0.
2) MHIYKIVOHHBIA TOK HAIPaBJIEH IPOTHBOIOJIOKHO HAIPABICHUIO JIEKTPHYECKOTO TOKA,
KOTOPBIN €ro co3Jal.
3) HampaBieHne MHIYKIIMOHHOTO TOKa ONPEAENsIeTcs 0 MpaBuTy OypaBuuKa.
4) HanpasneHne HHIYKIIMOHHOTO TOKA ONPEEISAECTCS MO IPaBUILy JIEBOH PyKH.

24. To xako# u3 hopMyJ1 BEIUHCISIETCS BETMYMHA CHITbI Amriepa?

\)F = quBSina; 2) F=JB(Sina; 3)J:R8; 4y J==.
+r

=[S

25. To xako#i u3 ¢hopMyJ BbIUHCIIETCS BeTMUnHa critbl Jlopenma?

1)F = quBSina;  2) F=JBiSine; 3) F=-3%_. ayp- ,%p.g
4reyr dx

26. Kotopast 3 HKenpuBeICHHBIX (POPMYJT SBJISIETCS OMPEACICHHEM HHAYKTUBHOCTH KOHTypa?

Di=wupv; 20=2; 3e-a1¥, =K
I dt 0]
27. Kotopast U3 HUKENPHUBEIEHHBIX (POPMYJT PENCTABISIET COOOH HHIYKTUBHOE CONPOTHBIICHUE

KOHTYpa MepeMeHHOMY TOKY?

l)R:E; 2)R:p£; 3)R(,:L; 4) R, =oL;
J S wc

28. Kakue konebaHusi Ha3bIBAIOTCS BBIHYKICHHBIMH JICKTPHYCCKUMH KOJICOaHUSIMU?

1) Konebanusi, BO3HHMKAaIOIIWE B CHCTEME IPH COOOIICHUH IEPBOHAYAILHOIO 3amaca
9HEPIUH, BCICACTBUE COOCTBEHHBIX CBOMCTB CHCTEMBI U IPH HPEHEOPEIKUMO MAJIBIX HOTEPSX
9HEPrHH Ha BBIACICHUE TEILIOTHL.

2) Konebanus, CyecTBYIOLIME B CHCTEME P HOCTOSHHOM IOIMOJIHEHHUH 3a11aca SHepruu.
3) Konebanus, mpOUCXOISIIME 10 MATEMAaTHIECKOMY 3aKOHY CHHYCa HJIM KOCHHYCA.

4) Konebanusi, NPOUCXOAIIME B I[ENH C MEPEMCHHBIM HCTOYHHKOM TOKa C

SIEKTPOJABMKYILIEH cuiloil. € = ¢ -sin (a) ﬁt)

29. Kotopast 3 HIKenpUBEeCHHBIX (OPMYJT XapaKTepU3yeT HHIYKTHBHOE COMPOTUBIICHHE?

=L Hz=(R+(wl): YR =oL:

5. OITUKA
1. EnuHuna m3MepeHus ONTHIECKON CHIIBI JIMH3BI?
1) crepannan; 2) mokc; 3)repu; 4) IMONTpHE; 5) METp.
2. Onruueckas cuia JIMH3bI paBHa 2 ni. HaiianTe ee pokycHoe paccTosHEE.

1)20cm;  2)25cm;  3)50cm; 4)80cm; 5)1wm.

3. B kakoii u3 HIXKe TICPEUUCIICHHBIX CPEl CKOPOCTh paCpOCTpaHCHUs CBETa HaI/I6OJ'H>IIIaH, €CIIn
TI0Ka3aTeJIU IIPEJIOMIICHUS OTUX CPE CICAYIOIIHNEC:

1)anmmaz - n=2.41; 2)Boma- n=1.33; 3)cmoupr- n=1.36; 4)suraps- n=1.54.
4. Kakoe U3 ClieqyIOUIMX YCIOBHH YKa3bIBaeT, YTO JIMH3a pacceBaroas?

1) D=3nantp; 2) F<10cm; 3) D<0; 4)nuu3aBorHyras; S5)n300pa)keHHe MHUMOE.
5. Kakoe n3 HUKECIIeYIOIHMX YCIOBHUI YKa3bIBaeT, 4TO JIMH3a cobuparomas?

1) nuH3a BeINyKIast; 2) H300pakeHue B JINH3E MHUMOE;

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

6. UTo MOXHO cKa3aTb 00 yIJie MajeHus Jiydya CBeTa Ha MOBEPXHOCTb paszielia IBYX Cpell U yrie
IIPEJIOMJICHUS, €CIIM JIyd BBIXOJHUT M3 ONTHYECKH OoJiee IUIOTHOH Cpeibl B ONTHYECKH MEHee
MJIOTHYIO?

1) yron nageHust GosbliIe yria npelOMIICHHS;

2) yrou npenomiieHus OOJIbIIE yIiia NaJeHus;

3) yrous npenoMIIeHHUs paBeH Yrily MajeHus;

7. Kakoil yrom mpenoMIeHHs COOTBETCTBYET IpPEACIbHOMY YINy IOJHOIO BHYTPEHHETO
OTpakeHus1?

0% 2)45% 3)90% 4)180°.
8. Kak n3meHnTcs poKycHOE pacCTOSIHAE CTEKIITHHOW JIMH3BI, €CIIH €€ OITyCTHTh B BOIY?
1) He m3MeHHTCS; 2) YBEIWUYHUTCS;  3) YMEHBIIUTCS.

9. .Hy'-I CBCTa MNAaJacT Ha I'paHuly pa3jciia IByX CpCl C IMOKA3aTCJICM IIPCIIOMJICHUSA ny U n, . B

KaKHX CJIy4asX yroJ NajieHus paBeH yriry IpeaoMiIeHus?
Dn>n,; 2)m=n,; 3)m<n,.
10. JIyist KakUX IPOLIECCOB XapaKTePHO sABJIEHUE HHTepdepeHun?

1) 1 3MEKTPOCTaTHIECKUX IIPOLIECCOB;

2) 1715 BCeX BOJIHOBBIX IPOLIECCOB;

3) 1714 MpoIECCOB PaJHOAaKTUBHOIO Pacnajia;

4) nns 21€KTPOMarHUTHBIX TIPOLIECCOB.

11. Kakue BOJIHBI yIOBIETBOPSIOT YCIOBHIO KOT€PEHTHOCTU?

1) BOJHBI, UMEIOLIME OJHMHAKOBbIE (a3bl U MIOCTOSHHYIO PA3HOCTD JUIUH BOJIH;
2) BOJHBI, UMEIOIIHE OJJMHAKOBYIO JUIMHY BOJIHBI M IOCTOSIHHYIO pa3HOCTh (das3;
3) BOJIHBI, UCITyCKaE€Mbl€ OHHM HCTOYHUKOM;

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

12. Kakue BOJIHBI MOTYT HHTEp(EpUpPOBaTH?

1) BOJNHBI OT OZHOTO UCTOYHHUKA CBETA;
2) BOJIHBI, PACIPOCTPAHSAIONINECS B OJHOMU MIOCKOCTH;
3) BOJHBI, UMEIOIIHE OJJUHAKOBYIO YHEPTHIO;



4) BOJTHBI OTMHAKOBOM JTHHBI M ITOCTOSIHHOW pa3HoCTH (a3.
13. TIpu kakoii pa3HOCTH X0/1a BO3HUKAET yCUIICHHE KOeOaHuii Tpu nHTepdepeHunm?

1) mpu pa3sHOCTH X073, PaBHOH Y€THOMY YHCIITy JUIHH IIOIYBOJIH;

2) mpH pasHOCTH XOJa MCHBIIIE IIIMHbI BOJIHBI;

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

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

14. TIpu kako# pa3HOCTH X0/1a BO3HHKAET ociIabiieHne KoyebaHuii npu uHTepdepeHun?

1) mpu pa3HOCTH X0/a, PaBHOM LEIOMY YHCITY UIMH IOTyBOJH;

2) mpu pa3HOCTH XOJ1a, PABHOI HEYETHOMY YHCITY JUIMH IIOJIYBOJIH;
3) mpu pasHOCTH X0Ja MEHBIIE IJIMHEI BOJIHBI;

4) npu pa3HOCTH XO/1a, PABHOW YETHOMY YHCITy (a3.

15. Kakoe ¢u3uueckoe siBIeHHE OTHOCUTCS K TU(PPAKIIUU BOJIH?

1) siBlieHHE HAJOXKEHHs BOJH, B peE3yJbTaTe YEro IOJIy4aeTcsi OINpe/ie/icHHas KapTHHA
MaKCHMMYMOB U MUHHMYMOB;

2) siBIIeHWE OTMOAHMS BOJHAMH IIPEIISTCTBYS;

3) pasnoxxeHne 0erIoro cBeTa Ha COCTAaBIIIONINE IBETA;

4) siBiieHue 0cnabIeHus CBETOBBIX BOJIH IIPH PaCPOCTPAHEHUH B CpEJie.

16. TIpu kaKoM ycIOBHUH MOXXHO HaOJr0AaTh AU(MPAKIHIO BOIH?

1) ecnu AyMHA BOJIHBI BO MHOTO pa3 MEHBIIIE pa3MepoB rpeaMeTa’?

2) eciu AJMHA BOJIHBI paBHA YETHOMY YHCITY aMILUTUTY]] KOJICOaHH;

3) eciiu AJMHA BOJIHBI COM3MEPHMa C JIMHEHHBIMHU pa3MepaMH MpeaMeTa;

4) ecnu (aza koseOaHUH HEMPEPHIBHO U3MCHSCTCS.

17. Kakoe siBieHHE CBUACTEIBCTBYET O TOM, YTO CBET MPEACTABIISET COOO0i JEKTPOMArHUTHBIC
BOJIHBI?

1) unrepdepenus crera;

2) nudpakuus CBETOBBIX M I€KTPOMArHUTHBIX BOJIH;

3) moriomeHne cBeTa Ipu PaclpoCTPAHEHHHU B CPELE;

4) cKOpOCTb PaCHPOCTPAHEHHUS CBETa U 3JIEKTPOMATHUTHBIX BOJIH B BaKyyMe.

18. CKONbKO JUIMH BOJH MOHOXPOMATHYECKOrO CBETA C 4acToToil koneGamuit v =5-10" T

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

19. Yrto mnpoucxoautr ¢ Jy4yoM O€JOro cBeTta MPH TMPOXOKACHHH dYepe3 TPEeXTPaHHYIO
CTEKJISIHHYIO TIPU3MY, €CIM IIOKa3aTeNb IPEJIOMJICHHS MPH3MbI OOJbIIE MOKa3aTess
MIPEIOMIICHUST OKpYIKaroIel cpeabl?

1) Jlyu cMmeraercs BBIXO/S U3 IIPU3MBI B HATIPABIICHUH ITapaJuICIbHOM HayaJbHOMY;

2) Jly4 oTkJI0OHSETCS;

3) Jlyu OTKIOHSETCS K BEPIIMHE TPU3MBI M [IPH 3TOM pa3jiaraeTcsi Ha LBETHBIC MyYKH;

4) JIy4 OTKJIOHSETCS] K OCHOBAHMIO IIPU3MBI U TIPH 3TOM pas3JiaraeTcsi Ha [BETHBIC MTYYKH.

20. Kakue Qusnyeckue sIBICHHUS IPOUCXOIAT C JIy4OM Oelloro CBeTa MpH MPOXOXKICHHU Yepes

CTEKJITHHYIO TPEXTPAHHYIO PU3MY?

1) unrepdepenuus;
2) nmudpakius U npeoMIIeHHE;
3) npenomIieHHE U AUCTICPCHS;

4) narepdepeHuus u UpaKuus.
21. Jlyun Kakoro MOHOXPOMAaTHYECKOTO CBETAa MMEIOT HANOOJIBIYIO JUTMHY BOJHBI?

1) puoneroBeie;  2) opamkeBble; 3) 3eleHbIC;  4) KpacHBIE.

22. JIy4n Kakoro MOHOXPOMAaTHYECKOTO CBETa MMEIOT HauOOJIbIIYI0 YaCTOTY KosleOaHui?
1) 3enenste;  2) cunme; 3) KpacHble;  4) OpaH)KEBBIC.

23. Yto ompenensieT LBET Jiyya ¢ TOUKU 3pEHHUs BOJTHOBON MPUPOABI cBeTa?

1) ammnTyzna KonebaHuid; 2) CKOPOCTh pacpoCTPAaHEHHs BOJIHBI,

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

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

1 1
DA )% 3= 4 —.
At A
25. B ueM COCTOUT pa3iniue MeKIy €CTECTBEHHBIM U MOISIPU30BAHHBIM CBETOM?

1) B cKOpOCTH PacIpOCTPaHEHUSI CBETOBOMN BOJIHBI;

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

3) B MOTJIOLICHUH CBETOBOI BOJHBI BEI[ECTBOM;

4) B paccessHHU CBETa MEJIKMMH YacTHIIAMH U MOJICKYJIaMH BEIIIECTBA.

26. Kakue BemecTBa Ha3bIBalOT ONTUYECKH aKTHBHBIMH?

1) KOoTOpBIE MOTJIOIIAIOT CBET;

2) KOTOpbIe H3MEHSIOT HAIPABJICHUE PAaCPOCTPAHEHHS CBETa;
3) KOTOpbIE BPaLIAIOT IJIOCKOCTD MOJISIPU3AIINH CBETA;

4) KOTOpBIE pa3iararoT Oenblil CBET B [[BETHON CHEKT.

6. OCHOBBI ATOMHOM U SIAEPHOM ®U3UKU
1. KanroBast ¢pu3uka U3yyaeT siBICHUS:

1) nmpoucxoasye co CKOPOCTIMH CPABHUMBIMHI CO CKOPOCTBIO CBETA;

2) NpoMCXOAsIMe B MAaKpOMHUpE, NPHU OOBICHEHHH KOTOPBIX Kiaccuyeckas (M3MKa HHOTIA
BCTpEYaeT 3aTPyAHCHHS;

3) npoucxozsiIre B MAKpOMUPE, KOTOPBIE KiIaccHuecKast (pH3HKa OOBSICHUTH HE MOXKET;

4) NpouCXOAAIINE IPH BHICOKUX JIABICHHUAX M OYEHb BHICOKUX TEMIIEpaTypax;

5) yka3aHHBIE B yHKTax 1) u 3).

2. KBanToBas runoresa [1aHka COCTOUT B TOM, YTO:

1) u3nyYeHHe W MOIIIOLICHHE CBETAa MPH BBICOKUX TEMIIEpaTypax MPOMCXOAUT HEHPEPBIBHO, a
IIPU HU3KUX — JUCKPETHO, T.C. ONPEICICHHBIMH MOPLUHSIMH (KBAaHTAMH);

2) u3JIy4YeHHEe CBETa IPOUCXOIUT JUCKPETHO, a MOTJIONICHHE — HEIIPEPBIBHO;

3) u3nydeHHe U MOTJIOMICHHE CBeTa IIPOUCKOIUT AUCKPETHO;

4) 3nyYeHUE W TIOTJIOIICHHE CBETa MPOUCXOMUT TOJIBKO INPH MEpexoje aroMa M3 OJHOTO
CTALMOHAPHOTO COCTOSTHHUS B APYTOE;

5) xBaHT cBeTa (PoTOH) 00MaxaeT KaK KOPIYCKYISPHBIMH, TaK H BOTHOBBIMH CBOICTBAMHU.



3. Kak U3MEHHUTCS 4acToTa H3JIy4dCHUs, €CJIM SHEPTUIO KBAHTA YBCJIMYUTCS B 2 pasa‘7

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

4. Kakas dopmyina onpezenser uMiryiasc GporoHa?

hv h hv h
1) p=me; 2) p=—; 3) p=—; 4 p=—up=—;
c A c A

5) Bce mpuBeACHHbIC B MyHKTaX 1,2 1 3 (GOpMyJIbI SBISFOTCS MPaBUIBHBIMU.
5. OT KaKuX [apaMeTpPOB 3aBHCHUT 3Ha4YeHHE (POTOTOKA HACBIIICHUS?
1) ot sHepruu oToHa; 2) OT CBETOBOTO MOTOKA; 3) OT 4aCTOTHI OOJYYAIOLIEro CBETa;

4) OT CBETOBOrO MOTOKAa W OT YaCTOTHI OOJYYArOIIEro CBeTa; 5) OT CKOPOCTH BBUICTAOIINX
9JIEKTPOHOB.

6. YpasaeHue potoaddexra npu yciaoBuu 3anupanus GOTOTOKA UMEET BU:
mo* ) c
1) hv:A+T; 2) hvy=A4; 3) hv=A+eU,; 4) hv=myc"; 5) hz=p.

7. Kakue ¢akTopsl onpenensoT KpacHyto rpanuity potoaddexra?
1) sHeprus GoToHa; 2) HampsHKEHHE MKy aHOIOM M KaTOAOM; 3) JUIMHA CBETOBOI BOJIHBI,
4) BemecTBO aHO/Ia; S5) BEIMIECTBO KaTo/a.

8. Ilpu ocBeleHNH MIaCTHHBI 3eJeHBIM CBETOM (hoToaddekra Het. Byner nu on HabmoaaTHCS
pu 00JIy4EHHH TOM Ke TIACTHHBI KPACHBIM CBETOM?

1) Her;

2) na;

3) Gyzer, eciii HHTEHCUBHOCTb KPACHOTO CBETA OOJIbIIIE, YeM MHTEHCUBHOCTB 3€JIEHOTO CBETA;
4) Her, T.K. pab0oTa BBIXO/Ia AIEKTPOHA U3 TUIACTHHBI OYIET elle Oobliie;

5) HeT oTBeTa.

9. JlaBieHue, OKa3bIBaEMOE Ha Tella DJICKTPOMATHUTHBIM H3Ty4eHHEM, MOXKHO OOBSICHUTH?

1) TonmbKO Ha OCHOBE KBAaHTOBOI TEOPHUH;

2) TOJIbKO Ha OCHOBE BOJIHOBOHW TE€OPHH;

3) Ha OCHOBE KBAaHTOBOH U BOJIHOBOW TEOPHH;

4) ucnonb3yst A1 Pa3IMYHBIX TEJ Pa3HbIE TEOPHH;

5) BO3HUKHOBEHHEM MEXaHHUYECKHX CHJI 3a CUET DJIEKTPOMArHUTHOTO MOJIA.

10. OauHaKOBO JK IaBJICHHE, OKa3bIBAEMOE CBETOM, Ha YEPHYIO MK OCITyI0 OBEPXHOCTb.

1) omuHaKOBO;

2) Ha Oenyro MOBEPXHOCTH JIaBJICHUE CBeTa OOJIbLIE;

3) Ha YepHYI0 NOBEPXHOCTD JaBIIEHHs CBETa OOJIBIIE;

4) pe3ysbTatr 3aBHCHT OT JJIMHBI CBETOBOU BOJIHEL, TAAIOIICH HA 3TH IOBEPXHOCTH;
S5) pe3ynbTar 3aBHCUT OT 3HEPTUH (POTOHOB.

11. Kakue cBoiicTBa cBera noarsepxaaet 3¢ pexr Komnrona?

1) apext KomnroHa He JaeT BO3MOXKHOCTH JIENaTh BBIBOJIBI O CBOCTBAX CBETA;

2) BOJHOBBIE CBOICTBA CBETA;

3) KBaHTOBO-BOJIHOBBIC CBOWCTBA CBETA;

4) KBaHTOBBIE CBOWCTBA CBETA;

5) Ha ocHoBe »S(dexkra Komnrona MOXHO caenaTh, BBIBOJ, UYTO CBET CHOCOOEH
pactpoCTpaHsAThCS TONBKO B ADCONIOTHO YIIPYIHX Cpeaax.

12. B kakoMm ciy4ae SHeprus aroMa BOJOpPOAa OOJIbIIE: KOTAA DICKTPOH HAXOJHUTCS Ha

yIAJIICHHOW OT sijpa OpOUTE MIIK Ha caMOil OJIH3KOH K sapy?

1) Ha ynaneHHo# ot siipa opOure;

2) Ha camoli OJIM3KOM K siipy opouTe;

3) sHeprus aToMa OJIMHAKOBa B 00OMX CITyYasix;

4) aTroM BOZOpOZa UMEET HAMOOJBLIYI0 SHEPIHI0 B MOMEHT Iepexoa ¢ OJM3KOH opOUTHI Ha
YIaJIeHHYIO;

S) HeT oTBeTa.

13. Ha kakyo cTalMoOHapHYI0 OpOUTY NEPEXOAUT IEKTPOH B aTOME BOAOPO/A MPU HCIYCKaHUU
BHIMMBIX JIy4ei?

1) co BTOpOIi Ha IEPBYIO;

2) ¢ nr000i Ha MEPBYIO;

3) c mepBoii Ha JIFOOYIO;

4) c moboit Ha TPETHIO;

5) ¢ n00boit Ha BTOPYIO.

14. VimeeTcst 1M CBSA3b MEXK/AY YaCTOTOW OOpaIlleH s JJIEKTPOHA BOKPYT spa aToMa BOJIOPOJa U

YacTOTOH ero U3IydeHus?

1) nmeercs;

2) He uMeercs;

3) uMeercsi, ecIi 4acTOTa 0OpalLICHUs AIEKTPOHA MHOTO OOJIBIIIE YaCTOTHI H3y4CHHS;

4) uMeercss TONBKO Uil OpOUT, paaMychl KOTOPBIX  YIOBIETBOPSIOT ~COOTHOLICHHIO:

m EU n er = n ;
2
5) mMeeTcs, ecIM 4acToTa 0OpaIIeHust MEKTPOHa MHOTO MEHBIIIE YaCTOTHI H3Ty4CHHS.
15. Cxonpko KBaHTOB € Pa3IUYHON DHEPTUEil MOXKET UCIYCKaTh aTOM BOJOpOJa MpH IMepexose

JJIEKTPOHA C TPeThell OpOUTHI Ha TIEPBYIO?

1) oquH kBaHT; 2) JBa KBaHTa; 3) TPU KBaHTa; 4) 4eThIpe KBaHTA; 5) MATh KBAHTOB.
16. CornacHo rumnorese ae bpoitns:

1) TOMBKO SIEKTPOHBI O00JNIANAIOT HapsiAy C KOPIYCKYISPHBIMH TaKXKe | BOJHOBBIMH
CBOICTBaMU;

2) TosbKO (OTOHBI 00JIaJAI0T KaK KOPIIYCKYJIIPHBIMHU, TaK U BOJTHOBBIMHU CBOHCTBAMU;

3) "acTuIs! He MOTYT 00JIa1aTh BOJIHOBBIMH CBOHCTBAMH, €CIIM MX Pa3MephI IIPEBHIIIAI0T 10% u;
4) mo0as yacthLa 001aJaeT Hapsay ¢ KOPIYCKYJISIPHBIMH, TAK)K€ U BOTHOBBIMH CBOHCTBaMH;

5) BomHBI 000 TpHpoOAB! 00NamaloT, B TOW WIM HHOW CTENEHH, KOPIYCKYJSPHBIMH
CBOICTBAMH.

17. W3 coOTHONICHHS HEOMNPEIeNIeHHOCTeH Uil KOOPAMHAT W HUMITYJIbCOB (HAmpuMep,

Ax-Ap, 2 L) cliesiyer:
T2z



1) €CJIM MUKPOYACTUIIAa HAXOQUTCA B COCTOSITHHUHM C JOCTATOYHO TOYHBIM 3HAYCHHUEM KOOPAWHATBI
(AX d 0), TO COOTBETCTBYHOLIAsA IMPOCKUUSA €€ HMIyJIbCa B O5TOM COCTOSHHH OKa3bIBACTCs

COBEPILIEHO HEONPEIEIEeHHOI (Apx —)oo) , 1 HA000poT;

2) MHUKpPOYACTHIa HAXOIUTCS B COCTOSHUH, KOTZIa HH €€ KOOPAMHATY, HU COOTBETCTBYIOLILYIO
MIPOCKIIMIO €€ UMITYJIbCA TOYHO ONPEACIUTh HEelb3s;

3) eciii MHKPOYACTHIA HAXOJUTCS B COCTOSIHUM C TOYHBIM 3HAYEHHEM KOOPJHMHATBI, TO H
3HAYCHHE COOTBETCTBYIONIEH NPOSKIMHM €€ HMIYJIbca B OITOM COCTOSHMH MOXKHO TOYHO
OIIPE/ICIUTH;

4) uTo yacTuua obnazaeT OJHOBPEMEHHO KOPITYCKYJIIPHBIMH U BOJIHOBBIMU CBOHCTBAaMU;

5) 4TO 4YacTMIA HE MOXET OJHOBPEMEHHO O00JaJaTh KOPIYCKYJSPHBIMH M BOJHOBBIMH
CBOMCTBAMH.

18. dusuyeckuit cMbicn BOMHOBOW (yHKumH (y - (YHKIMM), ONMCHIBAIOLIEH COCTOSHHE

YacTUulbl COCTOUT B TOM 4YTO:

1) 3HaueHue BOJIHOBOM (DYHKIMH PAaBHO BEPOSITHOCTH HAXOXKACHUS YaCTHUIIBI B AJIEeMEHTEe 00beMa
dV B MOMEHT BpEeMEHH .

2) BosHOBast (DyHKUHMS ONpEAEINSeT MOJOKEHHE YacTHIbI B NPOCTPAHCTBE B JAHHBIH MOMEHT
BPEMEHHU [ .

3) KBaApaT MOJYJIsI BOJIHOBOH (DYHKIIMU paBeH OTHOLIEHHIO BEPOSITHOCTH HAXOXKACHUS YaCTULIBI
B MasioM o0beMe dV Kk 3ToMy 00beMy (IJIOTHOCTh BEPOSITHOCTH);

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

S5) HeT oTBeTa.

19. Kakoe u3 yTBepxaeHuit spisiercst BepHbIM. YpaBHenue Lpenunrepa

(Aw%’;’(pu)w:oj:

1) cTporo nokasbiBaeTcs MaTEeMAaTHYECKMMH METOIaMHU;

2) UIMeeT peryiaspHOe pelnIeHHe NpH JTI0OBIX 3HAUCHMAX Napamerpa E (MOJMHOW SHepruu
YaCTHUIIBI);

3) MCTIOJB3YIOTCS TOJMBKO IS PEIISHUsS 33/1au 00 SHEPreTHYECKUX YPOBHSIX JJIEKTPOHA B aTOME
BOJIOPO/JIA;

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

20. Kakoe U3 NMpHBEACHHBIX YTBEPXKACHHH siBisieTcss HeBepHbIM. COOCTBEHHBIN MEXaHHYECKUI

MOMEHT UMITyJIbca (CIIUH) L 3JIEeKTpOHa:

1) BBeneH 1ust o0bsicHenus onbiToB lllTepHa u ['epiaxa mo paclIeINIeHUIO Y3KOTO ITy4Ka aTOMOB
BOJIOPOJIa B CHJIBHO HEOJJHOPOJHOM MAarHUTHOM IOJIE;

2) 3TO BHYTPEHHEE HEOTHEMIIEMOE CBOMCTBO JIEKTPOHA, IOJOOHO €ro 3apsay U Macce;

3) KBaHTOBAs BEIMYMHA, HE UMEIOLIAs KJIACCHYECKOr0 aHaJIora;

4) KBaHTYyeTCs O 3aKOHY L =71, /s(s + 1) , T/Ie S - CIIMHOBOE KBAHTOBOE YHUCJIO;

5) ecTb BEIMYMHA CKAISIPHAS.
21. YTBepK/IeHHE: «B OJHOM M TOM )K€ aTOME HE MOXET ObITh 00Jiee OJHOrO 3JIEKTPOHA C

OJJHHAKOBBIM Ha60p0M YETBIPEX KBAHTOBBIX YUCEI 71, l , m, 1 m » IPCACTABIACT co00it?

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

1) oaMHAKOBOE YMCIIO HEUTPOHOB, HO PA3JIMYHOE YHCIIO IPOTOHOB;

2) 0OIMHAKOBOE YUCIIO MPOTOHOB, HO Pa3JIMYHOE YHCIIO HEITPOHOB;

3) KOJIMYECTBO HEUTPOHOB PABHO KOJIMYECTBY IIPOTOHOB;

4) OIMHAKOBOE YHCIIO DIICKTPOHOB;

5) pa3nu4HOE YHCIIO 3IEKTPOHOB.

23. Kakue yTBepKIeHHs Il SHEPTUU CBSI3U s1pa SBJISIIOTCS BEPHBIMU?

a) SHEprus CBS3M sJpa paBHA TOM SHEPIUM, KOTOpas BBIAENIAETCA NpU OOpa3oBaHUU s1pa M3
OTHEJBHBIX YaCTHIL;

0) PHeprusi CBS3M s/Ipa — 9TO SHEPrusi, HEOOXOAMMAs Ul TOJHOTO pacIICIVICHUs sapa Ha
OT/leTIaHHbIE YaCTUIBI (HYKJIOHEI);

B) SHEPIHs CBS3M SJ(pa paBHA TOH SHEPIUH, KOTOPasi MOTJIOMIAETCS IPU CHHTE3E SApa.

1) TOnBKO YTBEpKICHHUE a); 2) TOINBKO yTBEepxkIeHUE 6); 3) TOIBKO YTBEpXKICHUE B);

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

24. JlehexT Macchl s1/1pa 3T0:

1) BenmmumMHA pa3sHOCTH CYMM Macc BCEX HYKIIOHOB M 00pa30BaHHOTO M3 HUX aTOMHOTO S7pa;

2) OTHOIICHHE MEXIy CyYMMapHOM Maccoil HYKJIOHOB, HE CBS3aHHBIX MEXIYy CO0OH, u
CyMMapHO# Maccol TeX ke HyKIIOHOB, CBSI3aHHBIX MEXIY COOOH B sipe aToMa;

3) BenmMuMHA, Ha KOTOPYIO BO3pacTacT Macca BCEX HYKIOHOB IIpHM OOpa3oBaHMM U3 HHX
ATOMHOTO S1/1pa;

4) pa3HOCTh MEXIYy CyMMapHOH Maccoil HEWTPOHOB W CYMMapHOM Maccoil MpPOTOHOB,
COJepIKAIIUXCS B SAPE;

5) pacuieruieHue sijipa Ha OTJeIbHbIE HyKJIOHBI.

25. Kakas u3 npuBeJeHHBIX ()OPMYJT ONTMCHIBAET OCHOBHOM 3aKOH paIMOaKTUBHOIO pacnaaa?
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26. Kakoii 3apsig UMEIOT ¢/ — 4acTula, [ —4acTHla M y — u3llydeHue?
1) o —uacTuia — NOJOXKHUTENbHBIH; [ —YacTULA — OTPULATENIBHBIN; y — U3JIydeHHEe HE MMeeT

3apsza;
2) o —uvacTula — OTpULATENbHbIN; [ — YacTHLA — IOJOXKHUTENbHBIN; y — U3IyueHHUEe HE MMEET

3apsa;

3) ¢ —gactua — He HWMeeT 3apsja; f —dYacTHIa — OTPHULATENbHBIN; j — M3Iy4eHHe -
ITOJIOXKUTEIIBHBIN;

4) a— wuyacTMIa — NOJIOXKUTENBHBIH; [ —4YacTulla — HE HMMeeT 3apsla; y — U3JIYy4eHue -
OTpHLIATENIBHBIH;

5) o — yacTHI@a — MOJIOXKHUTENbHBIN; f — 4acTULa U y — U3JIydCHHE - HE UMEET 3apsa;
27. Kakue siaepHbIe MPOLECCHI MPUBOASAT K CTPYKTYPHOIl mepecTpoiike sep aTOMOB, a Kakue
Het?

1) a—, f— pacnaj He U3MEHSIOT COCTaB SApa, ¥ — U3JIyYEeHUE — U3MEHSET;
2) a—pacnagu y — U3Iy49eHHE H3MEHSIOT COCTaB sipa; [ — pacmaj HeT;

3) f—pacnanu y — U3IydeHHE U3MEHSIOT COCTaB sApa; ¢ — paclaj HeT;

4) a—, f— pacnaa U3MEHSIOT COCTaB spa, y — U3JIy4eHHE — HET;

S) a—, f— pacnan U y — U3NIy4eHUE U3MCHSIOT COCTaB S/IPa;



28. Kakue peakuuy Ha3bIBAIOTCS SIEPHBIMU?

1) peakuuu, Mpu KOTOPBIX PO HOIIOMIAIOT SHEPTHIO;
2) peakiyu, NpU KOTOPBIX SAPO UCIYCKAIOT SHEPTHUIO;
3) mpeBpalieHusi aTOMHBIX siiep NPH B3aUMOJCHCTBHH HX C DJIEMEHTAPHBIMU YAaCTUIIAMU HITH

Apyr € Apyrom;

4) BepHBI BCE ONpE/ICIICHNs TaHHBIC B TyHKTax 1-3;

5) cpenu DaHHBIX ONpEENICHNI HET BEPHOTO.

29. ns nOpoTEeKaHWs YHOpaB/SIEMOH SACPHOM IENHOW peakiuud HeoOXOJUMO, YTOOBI

K03(hHUIHMEHT pa3MHOKEHHST HEHTPOHOB OBLI:
1) 6onpme 1; 2)pasen 1; 3) mensie 1; 4) mensmre 10;
KOO PUIHMEHT pa3MHOKEHHSI HEHTPOHOB MOXKET IIPUHUMATH JII000€ 3HAUCHUE.

30. SlnepHble peaklMu CHHTE3a JIETKUX sIJIep ATOMOB Ha3bIBAIOTCSl TEPMOSAEPHBIMHU, IOTOMY 4TO
OHH BO3MOXKHBI:

IIPU HU3KHX TEeMIIepaTypax;
IIpH BHICOKHX Temmeparypax (mopska 10° - 10° K);

IIpU CBEPXHMU3KUX TeMneparypax (nopsaka 0,01 — 0,1 K);
IIpH CBEPXBBICOKHX TeMIeparypax (mopsiaka 107 — 10° K);

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

4. METOIUYECKHUE MATEPHAJIbI, ONPEJEJSIIOIIUE IPOLELYPbI
OI[EHAUBAHUSI 3HAHWA, YMEHWM, HABBIKOB ¥ (MJIA) OIIBITA
JESITEJIBHOCTH,  XAPAKTEPM3YIOIUX  DOTAIIBL  ®OPMHUPOBAHUSI
KOMIIETEHIIAA

Jlek1Mu OLIGHUBAIOTCS MO IOCEIIAeMOCTH, AKTUBHOCTH, YMEHHIO BBLICIHTH TJIABHYIO
MBICITb.

JlaboparopHble 3aHATHS OLICHHMBAIOTCS 110 CaMOCTOSATEIBHOCTH BBINONHEHHs pabOThI,
IPaMOTHOCTH B O)OPMIICHUH, ITPABUIILHOCTH BBIIOIHEHUS.

CamocTosiTenbHass paboTa OLEHHBACTCS IO KA4YECTBY M KOJUYECTBY BBINOJHEHHBIX
JIOMAIIHUX WM KOHTPOJBHBIX pabOT, TIpPaMOTHOCTH B O(GOPMIICHHUH, NPABUIBHOCTH
BBIIIOJIHEHHSI.

IIpomerxxyToyHast aTTecTalys MPOBOAUTCS B (hOpPME 3aueTa U IK3aMeHa.

Jlnst monmy4eHus 3a4era U 9K3aMeHa CTYIEHT OYHOM (GopMbl 00yUYeHHs HOJDKEH B TEUSHUE
ceMecTpa aKTHBHO IIOCEIaTh JIEKIMM U TPHHUMATh y4dacTHE B OOCYKAECHHH BOIIPOCOB
KaCaroIINXCs N3y4aeMOil TEMBI, BBINOIHUTH U 3aIIUTUTH OTYETHI IO IPAKTUYECKUM 3aHATHAM.

HJ’IS{ IOJTy4€HUsT 3a4€Ta W DSK3aMEHa CTYIACHT 3209HOMN q)OpMI)I 06y‘ICHI/Iﬂ JOJDKECH
HamucaTtb KOHTPOJIBHYIO pa60Ty, AKTUBHO IIOCCIIATh JICKIWU W IIPpUHUMATh Y4YaCTHC B
06cy>1<z[e1-u/u/1 BOIIPOCOB KaCarOILIUXCs H3y‘{8€MOI>‘I TEMBI, BBIIIOJIHUTH WU 3alIATUTh OTYECTHI IO
IIPAKTHUYCCKUM 3aHATHIM.

Kpurepuu oueHku 3ayera M K3aMeHa MOTYT OBITh IOJY4YEeHBI B TECTOBOH (opme:
KOJIMYECTBO 0a/UIOB WIJIM  YAOBJICTBOPUTEIBHO, XOpOIIO, OTIMYHO. JIus momyueHus
COOTBETCTBYIOIICH OIICHKM Ha 3a4eTe M 5K3aMCHE II0 KypCy HCIIONb3YeTCs HAaKOMMTENbHAs
cucrteMa OaTbHO-PEHTHHIOBOM paboTh CTyeHTOB. MTOroBas oreHka CKiIaJbIBacTCsl U3 CyMMBI
0aJJIOB MJIM OLICHOK, MOJYYEHHBIX 10 BCEM paszeliaM Kypca U CyMMbl OaJUIOB IOJIyY€HHOH Ha
3a4ere U 3K3aMeHe.

Tabmuua 4.1 - Kputepun OleHKH YPOBHS 3HaHUI CTYICHTOB C MCIOJIb30BaHHEM TECTa
Ha 3a4eTe WM YK3aMEHe 110 y4eOHOH AUCIUIUINHE

Ouenka XapaKkTepuCTUKH OTBETA CTY/ICHTA
OtnuyHO 86-100 % npaBUIILHBIX OTBETOB
Xopoio 71-85 %
Y IOBJICTBOPUTENEHO 51-70%
HeynosnersopurensHo Memnee 51 %

OueHka  «3a4T€HO»  COOTBETCTBYET  KPHTEPHSAM  OLEHOK OT  «OTIMYHO»  JI0
«YOBIIETBOPUTEIBHO.

OreHKa «HE 3a4TCHO» COOTBETCTBYET KPUTEPHIO OLICHKU «HE YIOBJICTBOPHUTEIBHOY.

KonuyecTBo 6a/ioB M OLEHKa HEYJOBJIETBOPUTENIBHO, YJOBJIETBOPUTENIBHO, XOPOLIO,
OTIIMYHO OIPEAEIAIOTCS IPOrPaMMHBIMH CPEJICTBAMH 10 KOJHMYECTBY NPABMIIBHBIX OTBETOB K
KOJIMYECTBY CJIy4aiHO BHIOPAHHBIX BOIPOCOB.

Kpurepuu orieHUBaHUS KOMIETECHIUH CIIETYIOIIHE:

1. OTBeThl HMMEHT IMOJNHBIE peUIeHHs (C NpaBHJIBHBIM OTBeTOM). MX conepikaHue
CBHICTENBCTBYET 00 YBEPEHHBIX 3HAHMAX OOYyJalomerocs M O €ro YMEHHH pelaTh
npodeccHoHaIbHbIE 3aJa4l, OLICHUBAETCS B 5 0aJIOB (OTJIMYHO);

2. bonee 75 % OTBETOB HMMEIOT MOJIHBIE pEIICHUs (C NPaBWIBHBIM OTBeTOM). Mx
COZIepIKaHUE CBUJETENBCTBYET O JOCTATOYHBIX 3HAHHAX OOYYaIONIErocs U ero yMEHHH pellaTh
npodeccroHanbHble 3a1a4n — 4 Oaia (Xoporo);

3. He menee 50 % OTBETOB MMEIOT IOJIHbIE peIICHUs (C MpaBWIBHBIM OTBETOM). MX
COZICpIKAHUE CBHIETEIBCTBYET 00 YAOBICTBOPHUTENBHBIX 3HAHUAX OOYdYAIOIIErocs M O €ro
OrpaHUYCHHOM YMEHHUHM pPeIlaTh NPoQecCHOHANbHbIE 3a/1aui, COOTBETCTBYIOIINE €ro Oymylei
kBanuuKanuy — 3 6aa (yIoBICTBOPUTEIBHO);

4. Menee 50 % OTBETOB MMEIOT pEIIEHHs C NpaBHIbHBIM OTBeTOM. MX conepxaHue
CBHUJIETEIILCTBYET O CJa0bIX 3HAHMAX OOydYalomerocs M O €ro He YMEHHH pellaTh
npodecCHOHaNbHbIC 3aJa4l — 2 6auia (HeyIOBICTBOPUTEIEHO).







