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

B pesynprate ocBoenust OIIOIIl mo nampaBieHuio moAroToBkU 05.03.06 —«Okomorust u
[IPUPOIOIIOIB30BaHNE, OOYHAIONIMICS TOJDKEH OBJAJETh CICHYIOINUME pe3yIbTaTaMHi OO0ydYeHUs
o aucuuIumae «Pusnkay:

Tabmuna 1.1 — TpeGoBaHus K pe3ysibTaTaM OCBOCHHS AUCIIUILUINHBI

Konmn
HAaUMCHOBAHHE
Kon u HaumeHOBaHUE MHKATODA INepeucHb MIAHUPYEMBIX PE3yIbTATOB
KOMIICTCHIIUH A P 00yueHusl 10 JUCLUIIIMHE
JOCTUKECHUS
KOMIICTCHIIUH
3name: 6a30BbIe NOHATHS (YyHIAMEHTAIBHBIX
OIIK-1. Criocoben pasnenoB GU3HKU B 00beMe, HEOOXOAUMOM
npHMeHsTh 6a30BBIe | Orirc.1 1 JUIsl OCBOEHUS (PU3HYECKUX OCHOB B 9KOJIOTUH

3HAHUS
(yHIaMeHTaNbHBIX
Pa3zenoB HayK O
3emiie, €CTECTBEHHO-
HAy4HOTO H
MaTeMaTHYeCKOro
LUKJIOB MPU PELICHUH
3a7a4 B 00J1acTH
9KOJIOTUH U
[IPUPO/IOTIOIH30BAHNUS

3HaeT OCHOBBI
MaTeMaTuKH,
(uzuky, xumuy,
€CTECTBEHHBIX HAYK,
COBPEMEHHBIX
HHPOPMAIMOHHBIX
TEXHOJIOTUN U
IIPOTPaMMHBIX
cpeacTs

U IPUPOAOIOIIB30BAHUS

Ymemp: ¥CTI0IB30BaTh 0A30BBIC TTOHATHS
(yHIaMeHTaNBHBIX pa3aeioB GU3NKH B
00beMe, HeOOXOIMMOM ISl OCBOCHUS
(DU3MYECKHX OCHOB B 9KOJIOTHHU U
[IPUPOIOIIOIB30BAHHUS

Bnaoemo: 6a30BbIMH OHATHSIMH
(hyHIaMeHTaNbHBIX pa3eioB HU3KUKHU B
00beMe, HEOOXOIUMOM ISl OCBOCHUS
(hu3nUecKUX OCHOB B 3KOJIOTHHU U

MIPUPOIOIOIIb30BaAHUS

2. OMUCAHUE MOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHMS KOMIIETEHIIA
HA PA3JIMYHBIX 3TAITAX UX ®OPMUPOBAHUSA, OIUCAHUE IIKAJI
OLHEHUBAHMUSA

Tabmuuma 2.1 — IlokasaTenu M KPUTEPHU OMPEICICHUS] YPOBHS C(HOPMHPOBAHHOCTH
KOMITETCHIMI (MHTErpUPOBaHHAsI OLIEHKA YPOBHsI C(OPMUPOBAHHOCTH KOMITETEHIIH)

Kon u OueHka ypoBHs ChOPMUPOBAHHOCTH

HaMMEHOBaH

ue [Tnanupyemsbie
HHIUKATOpa C3yJIbTaThl HEYJIOBJICTBO OBJIETBOPH
ZlOCTI/DKEHEIH p06§/qeﬂym p};fTeﬂbHO A TeIEHO P X0po1mIo OTJIMIHO
KOMIIETEHLIN

u
OIK-1.1 3nams: 6a30BbIC OtcytcTBY Henonubie Ccopmupos Cdopmupo

TOHSTHS 0T MPE/ICTaBI aHHBIC, HO BaHHbIC

3naer (yHaaMeHTaNBHBIX  0a30BBIE eHHs o coJieprKali CHUCTEMAaTH
OCHOBEI pa3zaenoB GU3UKK B MOHATHS 0a30BbIX e YecKue
MATeMaTHKH obObeme, GbyHaameHn MOHSITUSIX OT/CIIbHBIC HpeICcTaBI
» pusuxa, HEOOXOJMMOM JUls]  TaJlbHBIX ¢dbyHnamen po0eltbl eHHs o

XUMHH,
€CTECTBEHH
BIX HayK,
COBpPEMEHH
BIX
nHpopManu
OHHBIX
TEXHOJIOT Mt
u
IPOrpaMMH
BIX CPEICTB

OCBOGHUS paznenos TaJIbHBIX npeJcraie 0a30BbIX
(usnyeckux OCHOB  (H3UKH B pasnesos HUS 0 MOHSTHAX
B 9KOJIOTHH U obbeme, ¢busukn B 6a30BbIX dynnamen
MPUPOOIIONB30BaH  HEO0OX0! o0beme, HOHATHAX TaJILHBIX
ust MOM  JuIst HeoOxoau ¢byHIamMeHt pasnesos
OCBOCHUS MOM  JuIst QJIBHBIX ¢du3ukn B
¢buzmgeck OCBOEHUS paszenos obbeMme,
HX OCHOB ¢busnuecku ¢usuku B HeoOXxoau
B X OCHOB B o0beMe, MOM  JUIs
9KOJIOTUHU 9KOJIOTHHU HE00X0 1M OCBOCHHS
U U oM IS (uznuecku
HPHPOION HPUPOION OCBOGHUS X OCHOB B
0JIb30BaHH 0JIb30BaHH (busnIecKux 9KOJIOTHU
a o OCHOB B u
9KOJIOTHH U HPUPOJIOIIO
MIPUPOIOIIO JIb30BaHUS
JIb30BaHUS
Ymemo: He ymeer B nenom B L[EJIOM Cdopmupo
HCIIOJIb30BaTh HCIIOJIB30B yCIHEIIHOe, yCIHEIIHOe, BaHHOE
6azoBble aTh HO HE HO yMeHHe
MOHATHS 6a3zoBbIe CHCTEMATH cozepkalie UCTIONB30B
(hyHIamMeHTanbH TOHSTHS 4eckoe e aThb
BIX pasnenos ¢dbynnamen yMeHHe OT/EIIbHBIC 0a3oBbIC
uzuku B TaJIbHBIX UCII0JIb30B po0ebI MTOHATHS
obbeme, pasnenos aThb yMeHHe ¢dyHnamen
HEOOXO0AMMOM ¢busnku B 0a30BbIE HCIIOJIB30Ba TaJbHBIX
JUIL  OCBOGHHS o0beMe, TIOHSITHUS Th 0a30BBIC pasnesos
(usnyeckux Heobxoau byHzaMeH TIOHATHSA ¢usukn B
OCHOB B MOM  JUIs TaJIBHBIX ¢dbyHIaMeHT 00BeEME,
IKOJIOTUHU u OCBOCHHUS pasnesos QIIBHBIX HeoOX oM
HIPUPOIOIIONB30B ¢busnueck ¢usukn B pasnesos MOM  JUIs
aHus WX OCHOB obbeme, ¢busukn B OCBOCHUS
B HeoOxoau obbeme, (usndecku
9KOJIOTHHU MOM  JuIst HE00X0aUM X OCHOB B
" OCBOGHUS oM ULt 9KOJIOTHHU
HPHPOON (buznuecku OCBOGHUS u
0JIb30BaHH X OCHOB B (busnIecKux HPUPOJIOIIO
s 9KOJIOTHHU OCHOB B JIb30BaHUS
" 9KOJIOTHH U
TIPUPOIOIT IIPHPOJIONIO
0JIb30BaHH JIb30BaHUsA
s
Bnaoemy: He B nenom B LIEIOM VYcnemnoe
6a30BbIMH BIIAJICET yCHelIHoe, yCHelIHoe, u
MOHSTHAMH 6a30BBIMH HO HE HO CHCTEMAaTH
(hyHnamMeHTanbH HOHATHAM CHCTEMATH cozepkale 4ecKoe
BIX pasznenos " 4ecKoe e BJIaIcHUE
¢usukn B byHaamex BIIaJICHHE OT/EIIbHBIC 6a30BbIMH
o0beme, TaJIbHBIX 0a30BBIMH poOebI MIOHATHSAM
HEO00X0IMMOM pasnenos TOHSITUSIM BIIaJICHHE u
JUIL  OCBOGHHS ¢bu3ukn B u 6a30BbIMH (dyHnamen
(uznuecknx obbeme, ¢dbyHnnamen MOHATUSMH TaJbHBIX




OCHOB B HEO0X0H1 TaJIbHBIX ¢dbyHIaMeHT paszenos
IKOJIOTUHU u MOM  JuIst pasnesos QJIBHBIX ¢dusukn B
MIPUPO/IOTIOIH30B OCBOCHHSI ¢busukn B paszenos o0beme,
aHus ¢busmueck obbeme, ¢busukn B HeoOxoau
HX OCHOB HeoOxoau o0beMe, MOM  JUIst
B MOM Ui HE00X0aUM OCBOCHHS
9KOJIOTHHU OCBOCHUS oM ULt (dusnuecku
u ¢busnuecku OCBOCHUS X OCHOB B
HIPUPOIOT X OCHOB B ¢bu3nyecknx 9KOJIOTHU
0JIb30BaHH 9KOJIOTHHU OCHOB B u
s " 9KOJIOTHH | HPHPOIOIO
HIPHUPOION HPHUPOIOIO JIb30BaHUs
0JIb30BaHH JIb30BaHHS
"

Tabmuma 3.1 — TunoBble KOHTPOJIBHBIEC 33AaHHU COOTHECEHHBIE C MHIMKATOPAMH TOCTIKCHUS
KOMIIETEHIINI

Wnaukatop AOCTHKEHUSI KOMIIETCHIIUN Ne 3ananwmii (Bonmpocos, OHIETOB, TECTOB U
p.) JUIsl OLICHKH PE3yJIbTaTOB O0yUYEeHUs 110
COOTHECEHHOMY MHIKATOPY JOCTHKECHUS

KOMIICTCHIINKU

OrnrcaHue IKaJbl OLICHUBAHUS
1. OueHka «HEYIOBIETBOPUTEIBEHO» CTABUTCS CTYIEGHTY, HE OBJIAJCBIIEMY HU OIHUM M3

3JIEMEHTOB KOMIIETCHIINH, T.€. 0OHApYKMBIIEMY CYyIIECTBEHHBIC MPOOEIBI B 3HAHUM OCHOBHOTO
IIPOrpaMMHOI0 MaTepuaja 110 AUCHUIUIMHE (TIPAaKTHKE), JOMYCTHBLIEMY HpPHUHINIHAIBHBIC
OIIMOKK MPU NPUMEHEHUH TEOPETHUYECKHX 3HAHUI, KOTOpPBIE HE MO3BOJSIOT €My HPOJODKHTH
00y4eHne WM NMPHUCTYIHUTh K MPAKTUYECKON AEATEIBHOCTH 0€3 JONOIHUTEIFHON HOATOTOBKU
10 JAHHOM JUCLMIIINHE.

2. OneHka «yIOBJIETBOPUTEIBHO» CTaBUTCS CTYAEHTY, OBJAJEBIIEMYy 3JIEMEHTaMHU

KOMIICTCHIIUN «3HATh», T.€. INPOSBUBIIEMY 3HAaHHS OCHOBHOTO MPOIPAMMHOIO MarepHana IIo
nucuuiuiiHe  (MpakTHKe) B 00beMe, HEOOXOAMMOM Jisl MOCIEAyIoIero oOy4deHus u
MPEACTOSIEeH TMPAKTUYECKOW [JEsATEeIbHOCTH, 3HAKOMOMY C OCHOBHOH pPEKOMEHIOBaHHOI
JIUTEpaTypod, MAOMYCTUBLIEMY HETOYHOCTH B OTBETe Ha 9JK3aMEHE, HO B OCHOBHOM
oGaiaromeMy HeoOXOAMMBIMU 3HAHUSAMU ISl UX YCTPAHEHHs [IPH KOPPEKTHPOBKE CO CTOPOHBI
9K3aMeHaTopa.

3. OI_ICHKa «XOpouIo» CTaBUTCs CTYACHTY, OBJIQICBLIEMY OJJIEMCHTAMH KOMIICTCHIUH

«3HATh» U «yMETb», MPOSBUBILEMY IOJHOE 3HAHHWE NMPOTPaMMHOIO MaTepHasa Mo AUCLUIIIMHE
(IIpaKTHKE), OCBOMBIIEMY OCHOBHYIO PEKOMEHIOBaHHYIO JIMTEpaTypy, OOHApYKUBILEMY
CTaOWIIBHBIN XapakTep 3HAaHUI U YMEHUH U CIOCOOHOMY K MX CaMOCTOSTEIbHOMY IIPUMEHEHHIO
1 OOHOBJICHHIO B XOJI€ TOCIIEAYIOIIEro 00y4YEHHs U IPAKTUYECKOH J1eITeIbHOCTH.

4. OrneHkKa «OTJIUYHO» CTaBUTCS CTYACHTY, OBJIAACBLICMY J3JICMCHTAMU KOMIICTCHIUH

«3HATBY», «YMETb» M «BJIAJCTh», MPOSIBUBIIEMY BCECTOPOHHHE M TIIyOOKHE 3HAHUS
IIPOrpaMMHOIO MaTepHaia [0 JAUCHUIUIMHE (TIPaKTHKE), OCBOMBIIEMY OCHOBHYIO U
JIOTIOJIHUTENBHYIO JINTEPATypy, OOHAPYXKUBIIEMY TBOPYECKHE CIIOCOOHOCTH B IOHHUMaHHUH,
M3JI0)KEHUN M IPAKTUIECKOM HCIIOJIb30BAHIH YCBOCHHBIX 3HAHUH.

5. OueHKa «3a4TEHO» COOTBETCTBYET KPUTEPUSIM OLEHOK OT «OTIMYHO»  JO

«YHAOBJIETBOPHUTECIIBHO».

6. OI_IGHKa «HE 3a4YTCHO» COOTBETCTBYCT KPUTCPUIO OLICHKH «HCYJOBJICTBOPUTCIIBHO».

3. TUIIOBBIE KOHTPOJIBHBIE 3AJAHHUA WJIM MHBIE MATEPHUAJIBI,

HEOBXOJUMBIE JJIs1 OLEHKHA 3HAHHWiI, YMEHUIH, HABBIKOB U (WJIH)
ONBITA JEATEJBbHOCTH, XAPAKTEPU3YIOHIUX OTAIIbI ®OPMHUPOBAHUSA
KOMITETEHIIHIA B MIPOLECCE OCBOEHUA OBPA3OBATEJIbHOM
IMPOI'PAMMBI

Mexanuka: Bompocs! — 6,9,12,21,25,26

TepMOIMHAMHUKA U MOJIEKYIsIpHas (hU3HKa:
OIIK-1.1 Bonpockl —2-5,10,13,21

3HAET OCHOBBI MATEMATHKH, (PH3HKH, XHMHH,
€CTECTBEHHBIX HAyK, COBPEMEHHBIX
HH(POPMAIHOHHEIX TEXHONOTHE
IPOrPAMMHEIX CPEICTB

ONEKTPOMAarHeTH3M: BOIIPOCHI: BOIIPOCHI —
1,14,15,21,22

OneKTpOMarHUTHbIE KOJe0aHUs ¥ BOIHBL:
Borpocs! — 1,12

Onruka: Borpocs! — 2,14,15,19

3.2. Bonpocs! 1J1si CAMOKOHTPOJIS M MOATOTOBKH K MPOMEKYTOYHOMY KOHTPOJIIO

1. MEXAHHKA (1 kypc, 2 cemecTp)

1. ®usnka u ee CBsI3b C APYTUMHU CIICIHAIBHOCTSIMH.

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

3. HopmanbHoe M TaHreHUMAJIbHOE YCKOPEHHMS M ONHMCAaHUE C HX MOMOLIbIO JPYTrHe BUJBI
JIBIDKEHHSI.

4. BpamatenbHoe IBHXKEHHE. YTJOBas CKOPOCTb M YrioBoe YyckopeHue. CBs3b MexXIy
JIMHEHHBIMA U YTJIOBBIMHU BEITMYMHAMU.

5. Kwunemaruka tBepporo Tena. JluHamuka nocrynarensHoro asrkeHus. Cuta. Macca.

6. 3axonsl HeproToHa.

7. 3aMKHyTasg MEXaHUUYECKas CHCTeMa. 3aKOH COXPAaHECHUS UMITYJIbCa.

8. Lentp macc.

9. JluHamMKa BpamaTeabHOIo IBHKEHUS. MOMEHT CHUJIBI.

10. Mowment unepuuu. Teopema Illrelinepa.

11. MomeHT ummybca.

12. OcHoBHOE ypaBHEHHE AMHAMHUKHU BPAILIATEIbHOIO JBMKEHUS. 3aKOH COXPAHEHUS MOMEHTa
HMITyJIbCa.

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

14. DOueprusa n padora. PaGoTa npu mocrynarenbHOM ABMKEHMH. PaboTa mpu BpamateabHOM
JIBUDKEHHH.

15. Kunernyeckas sHeprus.

16. Teopema 0 KHHETUUECKON SHEPTUU.

17. Teopema Kenura.

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

19. TloreHumanbHast SHeprus 1eOPMUPOBAHHOM HPYKUHBI.

20. I'paBUTaniiOHHAs TOTEHIMAIbHAS SHEPIUS.

21. 3aKoH COXpaHEHHS MEXaHHMYECKOH SHEPTHN.



22. Mpunuun otHocutensHocT [amunes. [lpeoOpasoBanus [amunes. dopMmyna CloKeHUs
CKOpOCTEH. Y CKOpEHHE.

23. Iloctynarsl —creuuanbHOil Teopunm —oTHocutenbHocTH. [IpeoOpasoBanus — JlopeHua.
CnenctBus npeobpasoBanus JlopeHia.

24. DneMeHThl PeNIITUBUCTCKON AMHAMUKU. B3auMOCBs3b My HEprueil 1 Maccoi.

25. 3axoH BcemupHoro tarorenus. Bec. HeBecomocTs.

26. 3akons! Kemnepa.

27. UckyccTBeHHble ciyTHUKN 3emit. Kocmudeckune CKopocTH.

28. PeaxTtuBHOE nBMKEHUE. YpaBHeHHE Melepckoro.

29. 3apauu [{uonkoBcKoro.

30. AGCOIIOTHO YIPYroe 1 abCOIIOTHO HEYNPYroe CTOIKHOBEHHUSI.

31. Cuna tpenus. Tpenue nokos. TpeHue CKOJIbKEHUE

2. TEPMOJUHAMMUKA U MOJIEKYJISIPHASI ®U3UKA (1 kypc, 2 cemecTp).

1. OcHoBsl Monekymsipuoit pusuku. Atom. Temnepatypa.

2. Upeamsnbnii ra3. 3axonsl boiua-Mapuotra, [eii-Jltoccaka, Illapnsa. Ypasrenue
Menneneesa — Knaneiipona.

OcCHOBHbIE ypaBHEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpUH.

®duznueckuii cMbic TemnepaTypsl. Uncno ABoraznpo. 3akoH JlanbToHa.

PaBHOMEpHOE pacnpeeneHne SHEPruHu Mo CTENEHsIM CBOOOIbI MOJICKYJI.

BHyTpeHHss SHEPrHs CUCTEMBI.

Ipoueccel nepenoca: auddys3us, BHyIpeHHEE TPEHHE, TEILIONPOBOAHOCTb.

. Cratuctuueckue 3akoHbl. PacmpezneneHune MojieKya MO CKOPOCTSM. 3aKOH pachpeieseHus
Makcsenna.

9. HMsmepenue ckopocreit Mosekys. Onsit LlTepHa.

10. 3akon pacnpenenenust bonbimana. Uucno ABoranpo. 3akoH pacnpeaeneHusi MakcBena-
bonbumana.

11. Bapomerpuueckas ¢popmyia.

12. Jnuna cBoboanoro mpobera monekyn. Kosdduuuents: muddy3uu, BHyTpEeHHETO TPEHHS,
TEIJIONPOBOJHOCTH.

13. Temnso u padora. | 3aKOH TEPMOJHHAMUKH.

14. Pabora pacumpenus rasa.

15. M3zoxopuueckuit mpouecc. M3o6apuueckuii npouecc. Ypasnenue P. Maiiepa.

16. HM3otepmuyeckuii mpouecc.

17. AnnaGaruyeckuit mpouecc. YpasHenue Ilyaccona.

18. IlomuTHyeckue mpouecc.

19. PaBHOBecHbIe 1 HEpaBHOBECHBIE Tpolecchl. OOpaTUMbIC M HEOOPATUMBIE TPOLIECCHI.

20. Kpyrossle mpoueccsl.

21. Huxn Kapuo. KII/] nukna Kapno.

22. JlBurarenb BHyTPEHHEr0 cropanus. X0olIoAWIbHUKUA. HarpeBaTenbHbIe HACOCHI.

23. 1l 3aKOH TepMOJMHAMHUKHY.

24. DHTpomnus ¥ TePMOJANHAMHYECKAsi BEPOSTHOCTb.

25. BplunciaeHne SHTPOIUH AT PA3IIMYHbIX IIPOIIECCOB.

26. PeanbHBIN Ta3bI.

27. TeopeTHyeckue U30TEPMbI pEaIbHOTO Tra3a.

28. DKcnepUMeEHTalbHble H30TepMbl peayibHOro rasa. IlepechblieHHBI map U meperperas
KHJKOCTb.

29. BHyTpeHH:S dHEprusl peaJbHOro rasa.

30. Dddexr dxoyni-Tomcona. CxxmxeHHe rasa.

PN v AW

3. 9JIEKTPHYECTBO U MAI'HETH3M (2 kypc, 1 cemecTp)
1. Onexrpuueckuii 3apsa. CoiicTa 3apsnoB. 3akoH KynoHna.

2. HanpspkeHHOCTh 3JIEKTPUYECKOrO TMMOJst (TOYECYHBIH 3apsii, NPOBOIHHK, OECKOHEYHas
IUIOCKOCTB, cepa). [IpHHIMI CYepno3ULUH IEKTPHISCKUX HOJICH.

3. Ilorok Bekropa 3nexTpuueckoil nuayknun. Teopema Octporpanckoro-Iaycca.

4. Palota, coBepiiaemasi IpH NEPEMEILECHUH DIEKTPUUECKOTO 3apsiia B JIEKTPOCTATHUECKOM
nose. [ToTeHnnan 31eKTpocTaTH4ecKoro moJs.

5. CB#3b MEXIy MOTEHIMAIOM M HANPSHKECHHOCTHIO. DKBUIIOTCHIINAIBHBIC TIOBEPXHOCTH.

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

7. Dnexkrpudeckas eMKOCTb  yEIWHEHHOro mpoBoaHuka. Konnencaropsl. EmkocTh
KOHZIEHCATOPOB.

8. DOuHeprust 3apsHKEHHOrO0 NPOBOJHMKA M DHEPrusi KoHaeHcatopa. IImoTHocTe sHepruu
UIEKTPUUECKOTO MOJIA.

9. JludnmexTpuku B dnekTpuueckoM moje. IlodsipHple W HEMOJSApHBIE AUIIEKTPHUKH.
[Monstpu3anust IUIIEKTPHKOB.

10. CBoGonHble M cBsA3aHHBIE 3apsabl. OTHOCHTENBbHAS IUAICKTPHUYECKAs MPOHHUIAEMOCTh H
JIUJIEKTPUYECKasi BOCIPUUMUYHUBOCTD BEIECTBA. DJIEKTPETHI.

11. Cernerosnekrpuku.  Ilbe3odnexTpudeckuii  dhdekr. DHeprus  MOIIPU30BAHHOTO
JIOJIEKTPUKA.

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

13. YcnoBus cymecrsoBanust Toka. Croponnue cuibl. 9/1C HCTOUHMKA TOKA.

14. O600uieHHsIit 3akoH OMa [utst yuactka mnenu. 3akoH Oma st yuactka uend. 3akoH Oma Jst
3aMKHYTOH LIeTIH.

15. 3axon Oma B nuddeperunanpaoil popme. 3akon Jxoyna-Jlenna. 3akon xoyns-JIenna B
nuddepenmaibHoi Gopme.

16. PasperBnennsle uenu. I[Ipasuna Kupxroda.

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

18. 3akonsl anexrponuza dapanes. DnekTpuueckas IPOBOAUMOCTD KUIKOCTEN.

19. DnexrponpoBogHOCTs Ta3oB. HecamocTosATenbHBIH ra3oBblii paspsa. CaMOCTOSTENBHBIN
ra30BbIi pas3ps.

20. MarnutHoe noje. JINHUM MarHUTHON MHIYKLUH.

21. 3axon Ammnepa.

22. MarauTtHoe noJje MmocTosHHOro Toka. 3akoH buo-Casapa-Jlannaca.

23. MarauTHOe 1oJjIe NPSIMOJIMHEITHOTO IIPOBOIHUKA C TOKOM, KPYrOBOTO TOKA, COJICHOHIA.

24. Cuna B3aMMOJECHCTBHS IBYX MPSIMOJINHEHHBIX IIPOBOJHUKOB C TOKOM.

25. 3aKOH MOJHOTO TOKA.

26. Paborta, coBepIraemasi Ipu NepeMEIeHUH TPOBOAHUKA C TOKOM B MArHUTHOM IIOJIE.

27. JIBMXeHUe 3apsHDKEHHBIX YacTHIl B MarHUTHOM riose. Cuita Jlopenna.

28. Dddexr Xomna.

4. OJJIEKTPOMATI'HETU3M. KOJIEBAHUS U BOJIHBI (2 kypc, 1 cemecTp).
1. DnexrpoMarHuTHas UHAYKIHS.

2. DIEeKTpUYECKHH TOK B BUTKE, IBIKYIIEMCS B OJJHOPOJJHOM MarHUTHOM HOJIE.

3. SIBneHue caMOMHIYKLUH.

4. Toxk B 1eny Ipu €€ 3aMbIKaHUH 1 Pa3MBbIKAaHHUH.

5. Bsanmuas uaxykuus. Tpanchopmarop.

6. DHeprus MarHUTHOTO IOJIS JIEKTPUIECKOTO TOKA.

7. MarHuTHble MOMEHTHI 3JIEKTPOHOB ¥ aTOMOB. ATOM B MarHUTHOM Tiosie. Teopema Jlapmopa.
8. JlmamMarHeTMKU B OAHOPOJHOM MAarHUTHOM IIOJIE.

9. IlapamarHeTHKH B OJHOPOAHOM MarHUTHOM II0JIE.

10. MarauTHOE T0Jie B BEIIECTBE.

11. deppomarHeTusm.

12. VYpaBuenus Maxcpenia.



13. I'apmoHunyeckue KonedaTeldbHbIC NBIKCHUE (yNpyras NOpyXuHA, (U3UYECKHA MasTHHUK,
MaTeMaTH4eCKUil MasSTHUK).

14. CnoxeHue rapMOHHUYECKUX KOJICOaHHM, HANIPABJICHHBIX BJIOJIb OJHOM MPSIMOii.

15. CnoxeHre B3aMHO MEPICHIUKYIISIPHBIX KOJICOaHHH.

16. 3aryxaromue kojaebaHus.

17. BeIHYX/JCHHBIE KOJICOAHUS.

18. KounebaTenbHbIi KOHTYP.

19. Hesaryxarommue 31€KTpOMAarHuTHbIE KoeOaHusl.

20. 3aryxaromine JIeKTPOMarHuTHbhIE KoJieOaHusl.

21. BpIHYX/IEHHBIC 3JICKTPOMArHUTHBIE KOJICOaHUs

22. BonHoBble mpoueccel B ympyroit cpexe. IIpomonbHble n mnomnepeunsie BoiHbL. CKOPOCTb
pactpoCTpaHeHHUs! YIPYrux BOJH.

23. YpaBHenue Oeryiueil BonHbl. DHeprust BonHbl. JuddepeHunanbHoe ypaBHEHHE BOJIHOBOTO
JIBHIKCHHSI.

24. DnekTpoMarHuTHbBIE BOJIHBEL. HekoTophlie CBOHCTBA JIEKTPOMArHUTHBIX BOJIH.

25. W3ny4yeHue 31eKTPOMAarHUTHBIX BOJH.

26. Ilkana 31eKTPOMAarHUTHBIX BOJIH.

5. OIITUKA.(2 xype, 2 cemecTp)

1. BosiHOBas U KBaHTOBAasi TEOPHsI CBETA.

2. 3akoHBl OTpakeHUS M HpenomiieHus cBera. 3akoH CHemmyca. [lomHoe BHyTpeHHee
OTpa)K€HUE CBETA.

3. T'eomerpuyeckas ONTHUKA.

4. Onruyeckue npubOpsl: pehpakTOMETpP, BOJOKOHHASI ONTHKA, CTEKIISIHHAS [IPU3Ma.

5. Toukue nuH3bl. MUKpPOCKOI.

6. Wurepdepenuns cera. uTepdepeHnns cBeTa # KOrepeHTHOCTb.

7. Cnocobbl HaOmonenus uHTepdepeniuu cBera: ombslT lOHra, Ousepkana @penens,
ounpuszma Openens.

8. UHurepdepeHiys cBeTa B TOHKHX IJICHKAX.

9. Hntepdepomerpsl. [IpocBeTiICHHE ONTHKH.

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

11. Merox 30u @penens.

12. Jludpakunonnas pemerka. Judpakuus peHTTéHOBCKUX Tydeil.

13. TousTre o rojorpaduu.

14. Tlonspu3zauus ceera. EcrecTBeHHBII 1 MONAPU30BaHHBIM cBET. 3aKoH Maoca.

15. Tlonapuzauus npu OTpaxKeHUH U mpenomiueHnu. 3akoH bprocrepa.

16. Ilonsipuzanust  mpu  JBOWHOM nydyenpenomiieHus.  VICKycCTBEHHOE — BOMHOE
JIy4enpeoMIIeHHUE.

17. Bpauienue miockocTy nojsipusanuu. EcrecTBeHHOE BpallieHHe.

18. ucnepcus cBera. HopmanpHast 1 aHOMaJIbHAs! TUCTIEPCHUH.

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

20. Paccesnue ceta. 3akoH Panes.

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

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

1. TemnoBoe u3nmydenue. AGCOMIOTHO YepHOe Teno. 3akoHbl Kupxroda, Credana-bonbuvana
u Buna. OnTuyeckasi TupoMeTpHsL.

2. ®opwmyna Panes-Ixunca. ®opmyna Buna. 'unoresa ceeroBbix kBanToB. ®opmyna [Inanka.
3. ®oroaddexr. OcHoBHEIE 3aK0HBI GoTOddekTa. YpaBHeHHe DitHIITeHHA. POTOIEMEHTH U
UX MPUMEHEHHUE.

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

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

6. Mogemu crpoenus aroma. Onbitel Pesepdopna. Iloctynarsr bopa. O6bsicHEHHE CIIEKTPOB
aToMa BOJOpo/a.

7. KopnyckynsipHO-BOJIHOBasi  Ipupoja  cBeTa.  KopmycKyJssipHO-BOJIHOBAas — MpPUPOAA
MarepuanbHbIX yacTull. Bonnsl ne bpoitns. [nuna BonHsl ae bpoiins.

8. VYpasnenne lllpeaunrepa. CTaTucTHUECKOE TOJIKOBaHHUE BOJIH Je bpoitns.

9. CooTHolIeHUe HeonpeaeneHHocTel [ erizeHoepra.

10. MukpouacTuria B  OJHOMEPHOW  MOTEeHIMaNbHOW  siMe. KBaHTOBaHME  SHeprum
MUKPOYACTHIIBI.

11. Atom Bogopoaa. KBantoBsle uncna no teopuu Illpeaunrepa.

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

13. Onucanue cOCTOSHUSL aTOMOB C IOMOIIBbIO KBaHTOBBIX uucen. [lepuoanueckas cucrema
3JIEMEHTOB MeHpeneeBa.

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

15. Toustre o ¢ononax. TemmoeMkocTs KpucTaswioB. 3akoH Jromnonra u Iltu. TemnoemMkocTs
KPHCTAJUIOB IIPY HU3KUX U BBICOKHX TEMIIEPATypax.

16. DnemeHTbl, 30HHOM TeOpHH. DHEpPreTUYECKUe 30HbI B KpucTayie. BanentHas, 3anpenieHHas
1 cBOOOJIHBIE 30HBI B KPUCTAJLIE.

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

18. KoHTakTHast pa3HOCTh MOTEHIIMAJIOB. Y CIIEXH COBPEMEHHOM MOIYIPOBOIHIUKOBOI TEXHUKHU.
19. Ilonsitue o cOOCTBEHHON M IPUMECHOM MPOBOIUMOCTH MOIYIIPOBOTHUKOB.

20. CoctaB u CcTpoeHHE aTOMHOTO siipa. HykmoHsl, 3apsa, pasMep M Macca aTOMHOIO sjpa.
MaccoBoe u 3apsoBoe uucia. [Ipupona suepHbix cui. Jledekt Macchl n SHEPTHUst CBSI3U sAIEp.
21. PagnoakTuBHOCTh. BuIbl panmoakTuBHOrO pacmnana W M3MydeHHd (a—, f—,y — M3MEHEHUS
aToMHOro siipa). [locrosiHHas 1 nepuoa nosypacrasa.

22. SlnepHble peakIMM W 3aKOHBI cOXpaHeHus. Peaknust nenenus sapa. llemnas peaxmust
nenenus. [loHsTHE O IEpHOIT SHEPrEeTHKE.

23. Peaxums cuHTe3a aTOMHBIX sizep. [Ipobiiema ympaBiseMbIX TEPMOSICPHBIX PEAKIHIA.

24. DneMeHTapHbIC YaCTHIBI M UX KJIACCH(UKALH.

3.3. BapuaHTsl 32124 1151 HHIUBUAYAIBHOTO 32/IaHHSI M CAMOCTOSITEJIbHOI PadoThbI

1. MEXAHUKA (1 kypc, 2 cemecTp)

1. 3aBUCHMOCTH MPOHICHHOTO TEJIOM IyTH S OT BpeMeHH t Jaércsi ypaBHEHHEM
S=A+Bt+Ct*, tne A=3m, B=2wm/c u C=1m/c*. Haiitn cpeanee yckopeHue Tela 3a
IIEPBYIO, BTOPYIO, TPETHIO CEKYH/IBI €TO JIBU)KEHHUSI.

2. Kamenp OpouieH B ropu3oHTaIbHOM HampasieHud. Yepe3 0,5 ¢ mocie Havyana JIBHIKCHUS
YHCIEHHOE 3HAYCHHUE CKOPOCTU KaMHs cTaio B 1,5 pasza OoJblie ero Ha4aiabHONH CKOPOCTH.
Haiitn HauanbHyI0 CKOpocTh KaMHst. CONPOTUBIICHHE BO3yXa HE yIUTHIBATb.

3. Haiitu paauyc Bpalmaromiero Konueca, €cid M3BECTHO, UTO JIMHEHHas CKOPOCTh V; TOUKU
nexaiiei Ha oboje, B 2,5 pa3a OoJblie JTMHEHHONH CKOPOCTH V> TOYKH, JIeKallei Ha 5 cM
OJrKe K ocH KoJteca.

4. Komneco paguycom R =0.1Mm Bpamaercst Tak, 4To 3aBUCUMOCTb yIJla IIOBOPOTA paguyca OT
BPEMEHH JaeTcst ypaBHeHHeM @ = A+ Bi+Cr®, rae B=2pan/c u C=1pag/c’ Jlnsa Touexk,
Jexalux Ha o00oje Kojeca, HalWTH uepe3 2¢ IOCIe Hayana JBIXKEHMS CIEIyloline
BEIMYMHBL: 1)yrIOBYyHO CKOPOCTb, 2) JIMHEHHYIO CKOpPOCTh, 3) YIJIOBOe yckopeHue, 4)
TaHTeHIMAJIBHOE YCKOPEHNUE, 5) HOPMaIbHOE YCKOPEHHE.



10.

11.

12.

13.

Teno maccoii 0,5 Kr IBHXKETCSI NPIMOJIHMHEHHO, IPUYEM 3aBUCHUMOCTb NPOUICHHOTO TEIOM
nyra S or Bpemenn ¢ naéres ypaBuenneM S = A—Bt+Ct* —Di*, rne C=5m/c> u D=1
m/c®. Haitrn BEJIMYMHY CHJIBL, ACUCTBYIONIEH Ha TEJIO B KOHIIE IEPBOM CEKyH/Ibl JBUKEHUS.
Teno Becom 49 H ynapsiercs o HemoaBuxHOE Teso Maccoit 25 kr. Kunerndeckas sHeprust
CHCTEMBI ITHUX IBYX TeJl HEHNOCPEACTBEHHO Mocie yaapa ctaina paBHa 5/[k. Cuuras ymap
LEHTPAITBHBIM U HEYIPYTHM, HAUTH KHHETHYECKYIO SHEPTHIO IIEPBOTo Tela A0 yaapa.
Haiitu paboTy, KOTOpPYK HaJ0 COBEpIINTh, YTOOBI CKaTh NpyxuHy Ha 20 cM, eciu
M3BECTHO, YTO CHJIa NPOIOPIHOHATIBHA Aedopmannu U mon neiictBueM cuisl B 29.4H
IIpY>KHHA CKMMAeTcsl Ha 1cM.

HaiiTi 3aBUCHMOCTh YCKOPEHHSI CHJIBI TSDKECTU OT BBICOTHI HaJ MMOBEpXHOCTHIO 3emiu. Ha
KaKO} BBICOTE YCKOPEHHE CHIIBI TSKECTU COCTaBIsIET 25% OT yCKOPEHMs CHIIBI TSKECTH Ha
IIOBEPXHOCTH 3€MIIH.

Ha 6apabau paguycom R=0,5M HaMmoTaH mIHYp, K KOHIY KOTOpOTro npuBsi3an rpy3 P= 98 H.
Haiitn MomeHT mHeprmn Gapab®aHa, €CIIM W3BECTHO, YTO IPY3 OMYCKAETCS C YCKOPEHHEM
a=2,04 m/c’.

Mennbiit map pamuycom R =10 cM Bpamiaercs co CKOPOCTbIO, COOTBETCTBYIOMICH v =2
00/c, BOKpYT ocHu, mpoxosiieil yepes ero neHTp. Kakyto paboTy Hago coBepIIUTh, YTOOBI
YBEIHYHUTH YIIIOBYIO CKOPOCTh BPALICHU 1apa BABOE?

MaxoBoe KOJIeco Ha9MHAeT BPALIATECS C OCTOSHHBIM YIIOBEIM yeKopeHueM & = 0.5 pagy/c’
u 4epe3 f =15c mocie Haualga ABMXKEHHs NPUOOPETaeT MOMEHT KOJIMYECTBA ABMXKEHUS,

paBbli L =73.5kr M%/c. HaiiTn KHHETHUECKYIO SHEPIHIO KOJECA depes t, =20c¢ nocne

Hayaja BpallCHHUsI.
OmHOPOIHBIN CTEPXKEHb COBEpIIAET Majlble KoJeOaHWs B BEPTHKAIBHOW INIOCKOCTH OKOJIO
TOPHU30HTANIBHOM OCH, MPOXOJsIei yepe3 ero BepxHuil koHeu. J[nuHa crepxkus ¢ =0.5wm.
Haiitu nepuox konebaHus CTEPIKHSI.

OO6pyu nuamerpom 56,5 CM BHCHT Ha TI'BO3Je, BOUTOM B CTEHY, W COBEpIIACT MalIble
KoJsieOaHMs B IUIOCKOCTH MapauiebHON cTeHe. HaiTi nepros 3Tux KonebaHuid.

2. TEPMOJUHAMMUKA U MOJIEKYJIAPHASA ®U3UKA (1 kypc, 2 cemecTp)

1.

2.
3.

Haiftu Maccy cepaucToro rasa (SO,), 3aHUMaroIIero o6séM 251 npu Temmeparype 27 °C u
naByieHud 760 MM pT. CT.

Haiit mioTHOCTH BOiOpOIa IPH TeMIIepaType 15°C u naBnennn B 730 MM pT.CT.

Haiiti yncno monexyn Bogopoaa B lem®, ecnu gaBieHue paBHo 200MM pT.CT., a cpenHss
KBaJIpaTU4HAasi CKOPOCTh €r0 MOJIEKYJI IIPH JaHHBIX yCI0BUsAX paBHa 2400 m/c.

Uemy paBHa HEprus TEII0BOro ABwkeHHs 20 I KUCIOpoja pU TeMIepaType 10°C? Kaxas
4acTh 3TOI SHEPTrUM MPUXOJUTCS HA JOJIO MOCTYNATEJFHOTrO JIBIDKCHUS M Kakas 4acTh Ha
JIOJIIO BPAIIaTEIbHOTO?

Heobxoaumo cxatb 102m° BO3/yxa /10 00béma B 2- 10>M°. Kak BBITOJIHEE €r0 CHKUMATh:
anuabaTHYeCKn MIIA H30TEPMUYECKU?

WneanbHas TeruoBas MamuHa paboraer no uukiny Kapuo. Ilpu stom 80% Teruia,
MOJy4aeMoOro OT HarpeBaTens, nepenaércst XOoJIOAWIbHHMKY. KomuyecTBo — Teruia,
[OJTy4aeMoro OT HarpepaTens, paBHo 1,5 kxan. Haitrm: 1) KILJ. unwukna, 2) paGoty,
COBEPILIECHHYIO IIPH MOJIHOM LHKJIE.

VneanbHast XonoauibHas MallMHa, paboTtaromias mo obpatHomy nukiy Kapno, mepenaer
TEIUIO OT XOJOAWIBHHKA C Bomod npu Temmeparype 0 C KHUISATHIBHHKY C BOJOH Ipu
TeMHepaTypeIOOOC. Kakoe xoiau4yecTBO BOJBI HY)KHO 3aMOPO3HUTh B XOJIOJAMIBHUKE, YTOOBI
NPeBpaTHTh B apl KT BOJbI B KUITTUIBHUAKE?

Haiftn m3MeHeHHs SHTpONMH NpH Hepexone 8 T kuciopoga or obdséma B 10 1 mpm
TeMIiepaType 80° C x 00bémy B 40 11 pu Temneparype 300°C.

Haiitin m3MeHeHus 3HTPONHNH IpU M300apudeckoM pacmupenuu 8§ r rexus ot V=10 1 no
00béMa V>=25 n.

10.

% 3
Kakyro temmepaTypy UMeEIOT 3,5T KHCIIOpoAa, 3aHUMaroIiero oobséM 90 cM” npu 1aBJICHUH B
28 at™.? I'a3 paccMaTpuBaTh Kak 1) ujeanbHbli, 2) pealbHblil.

3. QJIEKTPHYECTBO (2 kypc, 1 cemecTp)

L.

2.

10.

11.

12.

13.

Bo ckompko pa3 cmia HBIOTOHOBCKOTO INPHUTSDKEHHS MEXIY ABYMSI IPOTOHAMH MEHBINE
CHUJIBI X KYJIOHOBCKOTO OTTAJIKMBAaHHA? 3apsi/i IPOTOHA YHCIICHHO PABEH 3apsLy JIEKTPOHA.
JIBa OMHAKOBBIX METAJUIMYECKHUX 3apsDKEHHBIX Iapuka BecoM 1,96 H xaxneiii Haxomures
Ha HEKOTOPOM PACCTOSIHUM APYT OT Apyra. Haiitu 3apsy mapukoB, eciii H3BECTHO, YTO Ha
9TOM PAaCCTOSHHUU UX JIEKTPOCTATHYECKAasi SHEPTHsi B MHJUIMOH pa3 OoJibllle MX B3aHMHOI
TpaBUTAIIMOHHOI SHEPIUU.

PaccTosiHHe MEXIy IBYMs TOYEHHbIMH 3apsiiaamMu ¢, =7.5-10°Kn u ¢, =-14.7-10° Kn

paBHO 5 cMm. HaiiTm HampspKEHHOCTH 3JIEKTPUUYECKOTO IO B TOYKE, HAXOJIAIICHcs Ha
PacCTOSHUHU 3 CM OT HOJIOXKUTENIBHOTO 3apsifia U 4 CM OT OTPULIATENBHOTO 3apsa.
OnpenenuTh HaNpSHKEHHOCTh OJIEKTPUYECKOTO Tois Ha paccTosEmu 2-107° cm or
OJJHOBAJICHTHOTO HOHA. 3apsi/l HIOHA CUUTATh TOYCHUHBIM.

B m1ockoM rOpH30HTaNIBHO PacrojOKEHHOM KOHIEHCATOpE 3apshKEHHAs KalellbKa PTYTH
HAXOAUTCSI B PAaBHOBECUH IPH HANPSDKEHHOCTH dnekTpuueckoro nonst £ =600 B/cm. 3apsin
kan pasen 8-107" Kui. Haiity paguyc Karmmm.

Ha xakoe paccTossHUE MOTYT CONM3HUTBCA JBa 3JIEKTPOHA, €CIM OHM JBIDKYTCS HABCTPEUy
JIPYT APYTY ¢ OTHOCHTENBHOI CKOPOCTHIO, paBHOH 10° cM/cex?

Kakas cosepmiaeTcs paGoTa NpH IEpEeHECEHHMH TodyedyHoro 3apaza B 2-10°Knm wu3
OECKOHEYHOCTH B TOYKY, HAaXOJSIIYIOCS Ha PAcCCTOSHHHM | CM OT IOBEPXHOCTH Iapa
paguycoM | CM ¢ TOBEPXHOCTHOH MIOTHOCTHIO 3apsia o =107 K/em™?

DNEKTPOH BJIETAET B IUIOCKHH FOPU30HTAIBHBIA KOHAEHCATOP MapaiedbHO ero IacTHHaM
CO CKOPOCTBIO v,=10" m/cex. HanpspxenHocTs nons B koHaeHcatope £ =100 B/cM, mimHa
KOHJIeHcaTopa =5 cM. HaliTi BeNMuuHy M HampaBJICHHE CKOPOCTH 3JIEKTPOHA IIPU BBLIETE
€ro 13 KOHAEHCaTopa.

Haiitn emxocTts 3emHoro mapa. Pamumyc 3emHoro mapa mpussaTh paBHeiM 6400 kM. Ha
CKOJIBKO M3MEHHUTCS IIOTEHOHaJl 3€MHOTO Iapa, €CIM €My COOOLIUTh KOJINYECTBO
JNeKTpuuecTBa, pasHoe 1 Kn?

Karymka wu3 wmemHoit mpoBojoku wumeer conporusienne R =10.80m. Bec wMenHoit
npoBosioku paBed P =33.4 H. Ckoibko METPOB MPOBOJOKM M KaKOro auamerpa d
HaMOTaHO Ha KaTynike?

OOMOTKa KaTyIIKH U3 MEJIHOW MPOBOJIOKH MpHU Temrepatype 14 C umeer CONPOTHUBJICHUE
10 Om. Ilocne mpomyckaHust TOKa CONPOTHBIIEHHE OOMOTKHM cTano paBHo 12,2 Om. [lo
Kakoi TeMmepaTypbl Harpenack ooMoTka? TemmeparypHbii K03()(UIHUEHT CONMPOTUBICHHS
MeIH paBeH 4.15-107 rpazfl.

Onement J.J1.C. B 2 B umeeT BHyTpeHHee conportusienue 0,5 Om. OmpenenuTs najaeHue
[IOTEHIMalla BHYTPH 3JeMeHTa npu cwie Toka B nemu 0,25 A. Haiitu BHemnee
CONPOTHBIICHUE LIETIH TIPU ITUX YCIOBHSX.

DOneMeHT 3aMbIKaIOT CHayajla Ha BHeIIHee comportuBieHue R;=2 Owm, a 3aTeM Ha BHeLIHEe
conporusienne R,=0,5 Om. Haiitu O./1.C. anemeHTa U €ro BHYTPEHHEE COIpPOTHBICHHUE,
€CIIM U3BECTHO, YTO B K)KIAOM M3 3THX CIIy4aeB, MOLIHOCTb, BbIJEIseMasi BO BHEIIHEH LeTH,
OJIMHAKOBa U paBHa 2,54 Br.

. 3.IICKTpI/I‘ICCKI/II71 YaHUK HMEET IBE 0OMOTKH. HpI/I BKJIFOYEHUU OJHON W3 HUX BOJa B

YJallHUKE 3aKUIUT 4epe3 15 MuH, Ipu BKIIOUCHHH Apyroi — depe3 30 muH. Uepes CKOIBKO
BPEMEHHM 3aKHUITUT BOJA B YalfHUKE, €CIIM BKIIOYUTH 00e 0OMOTKH: 1) mocienoBartensHo, 2)
napajuienbHo?

. Kakoe konmuuecTBo 3HCKTpH‘ICCKOﬁ OHEPIruu HaJa0 U3pacxo10BaTh, YTOOBI IIpU DJIEKTPOJIU3C

pactsopa AgNO, Beinemunock 500 mr cepedpa? Pa3HOCTH NOTEHIMANOB Ha 3IEKTPOAAX
paBHa 4 B.



16.

17.

[Inomane kax0ro MEeKTpoJa HOHU3ALMOHHON KaMephl 100cM® 1 paccTosiHie MeXy HUMHU
6,2 cM. HaiiTi TOk HacblleHHs B TaKOI KaMepe, eClIM U3BECTHO, YTO HOHU3ATOp 00pa3yeT B
1 cm® exxecexynano 10° HOHOB Ka0ro 3HaKa. MIOHBI CUHTATh OHOBATCHTHBIMH.
IMoTenuunan nonnsauuu aroma reaus 24,5 B. Haiitu paboty noHnzanuu.

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

1.

2.

10.

11.

12.

13.

14.

15.

HaiiTi HanpspkeHHOCTh MAarHHUTHOTO TIOJIL B TOYKE, OTCTOSIIEH HAa 2 CM OT OECKOHEYHO
JUTHHHOTO MTPOBOJIHHUKA, IO KOTOPOMY T€UYeT TOK B 5 A.

Haiftn HanpspkeHHOCTh MAarHUTHOTO TIOJSI B I[EHTPE KPYrOBOTO IIPOBOJIOYHOTO BHTKA
paauycoM 1 cM, o KOTOpoMy TedeT Tok | A.

JlBa mpsAMOJIMHEHHBIX IJIMHHBIX TPOBOJHMKA PACIIOJIOXKEHBI MapajuieNbHO Ha PACCTOSHUH
10 cm apyr ot apyra. Ilo mpoBogHMKaM TeKyT TOKM [, =1, =5A4B HNpOTHBONOJIOXKHBIX

HampapieHUsAX. HaliTm BenWuuHy W HampaBlIeHWE HANPSHKEHHOCTHM MAarHUTHOTO IIONS B
TOUYKe, HaXOIsIIelcst Ha paccTosHUM 10 cM OT Ka)10To MPOBOJIHUKA.

U3 npoBonoku jumHOI0 1| M chenaHa kBajpaTHas pamka. I1o 3Toif paMke TedeT TOK CHIIOi
10 A. HaiiTn HanpsKeHHOCTh MAarHUTHOTO TOJIS B IEHTPE PAMKH.

OOMOTKa KaTylIKH cliejlaHa U3 MpoBosioku anametpoM 0,8 MM. BUTKH MIIOTHO mpuierawT
Zpyr K apyry. Cuuras KaTyImIKy JOCTaTOYHO JAJIMHHOHM, HAaTH HaNpsHKEHHOCTh MAarHUTHOTO
10JIs1 BHYTPU KaTYIIKH ITPH cuile Toka B 1 A.

B ogHOpOIHOM MarHWTHOM IOJIE, HANPSDKEHHOCTH KoToporo 1000 3, momenieHa kBaapaTHast
pamka. Ee mIockocTh cocTaBiisieT ¢ HAlpaBJICHUEM MAarHUTHOTO MOJS YToil 45°, Cropona
pamku 4 cMm. OnpenenuTs MarHUTHBIN TOTOK, IPOHU3BIBAIOLINHN paMKy.

Mexny HoJrocaMH JICKTPOMAarHWTa CO3MAEeTCsl OJHOPOJHOE MarHWUTHOE IIOJIe, WHJTYKITUS
kotoporo pasHa 0,1Tn. Ilo nmpoBony anmuOIO B 70 CM, IOMENMIEHHOMY HEPIIEHANKYISIPHO
CUJIOBBIM JIMHUSIM, TeueT TOK cuioi 70 A. HaiiTu cuity, JefcTBYIOILYIO Ha IPOBOJ.

Haiiti KMHETHYECKYIO 3HEPTHUIO IIPOTOHA, IBHKYIIEToCs MO Jyre OKPYKHOCTH paguycoM 60
CM B MarHMTHOM I10JI€, HHAYKIUS KoToporo pasHa 1 Ti.

B opHOpomHOM MarHMTHOM Iojie, MHAYKUUs kotoporo pasHa 0,1 Ti, paBHOMepHO
Bpalaercs Karymka, cocrosmas u3 100 ButkoB nposonoku. Kartymka pemaer 5 o6/cek.
[Inomane monepeyHoro ceyeHus katymku 100 em>. Ochb BpallleH!sl NepIIeHANKYIISIPHA OCH
KaTyIIKA U HalpaBieHHIO MarHUTHOro nois. Haiftu makcumanesayto 3.J1.C. HHAyKIMH BO
BpalIaoIeics KaTymke.

Uepes kaTyuiky, MHAYKTUBHOCTh KoTopoil paBHa 0,021 I'H, TedeT TOK, U3MEHSIOMHUICS CO
BpeMeHeM MO0 3akoHy [=[sinwt, tne I,=54, ©=2x/T u T=0,02c. Haiitn
3aBUCHMOCTH OT BpemeHu: 1) O.J1.C. caMOMHYKIINH, BOSHUKAIONIECH B KaTyIIKe, 2) S3HEPTuu
MarHUTHOTO MOJISL KATYLIKH.

Hammcars ypaBHeHHE rapMOHHYECKOTO KOJIEOATEIBHOTO IBMKEHUS C aMIUIUTYJON B 5 cM,
ecmn B | MuH cosepmaercs 150 konebanmii n HauanbHas (asa koneOammii pasma 45°.
Haueptuts rpadux 3T0ro IBHXXeHUs.

Hanmcare ypaBHeHHE TapMOHHYECKOTO KOJIEOATEIBHOTO IBMIKEHHS, €CIM MaKCHMAaIbHOE
yckopeHue Touku 49,3 em/c?, nepuos KojiebaHui 2 ¢ U CMEIICHHE TOYKH OT MOJIOXKCHHUS
paBHOBeCHUS B HAYAJIbHBII MOMEHT BPEMEHH 25 MM.

K mnpyxune nozisemeHa wamka BecoB ¢ THpsMH. [Ipu 3TOM mepHox BepTHUKAIBHBIX
konebanuii paBen 0,5 c. ITocme Toro kak Ha 4YaliKy BECOB MOJOXHIHM elie JA00aBOYHBIC
THPH, MEPUOJ BEPTHUKAJIBHBIX Kojebanuit cranm paBeH 0,6 c¢. Ha ckombKko yUIMHMIIACH
IIpY’>KHHA OT NpHUOaBIEHHs 3TOro 100aBOYHOrO rpy3a’?

Touka yd4acTByeT OJHOBPEMEHHO B [BYX B3aHMMHO-NEPIECHAMKYISPHBIX KoJeOaHHsIX
x=2sinwt © y=2cos wt . HaliTh TpaeKTOPHIO IBIKEHHS TOUKH.

Haiitn pasHocTh (a3 konebGaHMII BYX TOYEK, JIEKAIIMX HA JIyde M OTCTOAIIMX Ha
paccTOSHUM 2 M APYT OT Apyra, €ClIM JUIMHA BOJIHBI paBHa 1 M.

18.

20.

. 8
. KonebaTenbHbrit KOHTYp COCTOUT H3 KOHJACHCATOpa €MKOCTbHIO 510 9(15 W KaTyUIKH,

HHIyKTUBHOCTh KOTOpOii paBHa 2-107° /. Ha Kakylo JIMHY BOJHBI HACTPOEH KOHTYp?
ComnpoTHBIIEHHEM KOHTYpa npeHedpeys.

. Karymika, wuHgyktuBHOCTH KOTOpoii L =3-10°Tn, mpucoenuHeHa K  ILIOCKOMY

KOHJEHCATOpy ¢ miomanpi miacti S =100cM’ u paccrosHue Mekay HuMH d = 0,1 MM
Uemy paBHa [AMDJIEKTPUYECKAs INPOHULAEMOCTb CPEAbl, 3aIlOJNHSIOMIEH MPOCTPAHCTBO
MEXIY IUTACTHHAMH, €CII KOHTYpP PE30HUPYET Ha BOJIHY JUIMHOH 750 M?

O6MoTka KaTymku coctouT u3 500 BHUTKOB MEJHOTO IMPOBOAA IUIOLIAJb MOMEPEYHOro
cedenns B 1 mM% Jnuua xatymku 50 cM u ee auamerp 5 cm. Ilpu kakoit yactore
IIEPEMEHHOTO TOKa MOJHOE COIPOTHBICHHE 3TOH KATYIIKHA BABOE OOJBIIE €€ aKTHBHOTO
CONPOTHUBJICHUS?

. KOH[[CHCHTOp eMKOCTBhI0 B 20 MK(b " peocCTaT, akKTUBHOC COIIPOTUBJIICHUE KOTOPOI'O PaBHO

150 OM, BKIIOYEHBI ITOCIEN0BATENBHO B LENb MEpeMEHHOro Toka yactoroit 50 I'n. Kakyio
4acTh HANPSDKCHUS, IPUIOKEHHOTO K 3TOW LIEIH, COCTABIISIET MajJieHue HampshkeHus: 1) Ha
KOHJICHCATOpe U 2) Ha peocrare?

B nens nepemenHoro Toka HampspkeHueM 220 B BkiaroueHsl mocienoBatensHO eMKocTh C,
aKTMBHOE CONPOTUBJIEHHE R M MHAYKTUBHOCTH L. Halitn mapenme nanpsokenus UpHa

OMMYECKOM COMPOTHBIICHUH, €CJIH M3BECTHO, YTO MaJIeHHE HANpsKEHUs Ha KOHJEHCATope
U, =2U, v najenue HaNpsuKeHUS Ha MHAYKTUBHOCTH U, =3U .

5. OIITHKA (2 kypc, 2 cemecTp)

L.

l'opu3oHTaIBHEIN JIyd CBEeTa MajacT Ha BEPTHKAIBHO PACIIOJIOKEHHOE 3epKaslo. 3epKajo
[IOBOpAYMBAETCd HA YroJ 0 OKOJIO BepTUKAIbHOM ocu. Ha kakoil yrom mnoBepHercs
OTpaKeHHBIN JTy4?

Jlya ceera magaer mox yrmoM 30° Ha IIIOCKONAANIENBHYI0 CTEKISHHYIO IUIACTHHKY H
BBIXOIMT M3 HEE MapajielbHO NepBOHaYaIbHOMY Jydy. [lokaszartenb mpernomiieHus cTekiia
1,5. KakoBa TomniuiHa d MIacTHHKH, €CITH PACCTOSIHUE MEK/Y Jiydamu paBHo 1,94 cm?

JIyd cBera mamaer moj yrioM i Ha TeJo C IoKaszareneM npenoMieHus n. Kak goKHBI ObITh
CBsi3aHbl MEXAYy CO00H i M n, 4YTOOBI OTpPaKEHHBIA Jyd OBbUI MEPIECHAMKYISIPEH K
MIPEIOMIICHHOMY?

IlokazaTens mnpenomneHus crexina paseH 1,52. Haiitm mnpenenbHbIe yINIBI IIOJHOTO
BHYTPEHHEr0 OTpa)KeHWsl Ui TOBEpXHOCTEH paszena: 1) CTEkIo — BO3AyX, 2) Boma —
BO3/YX, 3) CTEKJIO — BOJIA.

INokazaTeny npenoMiIeHHS HEKOTOPOTO COpPTA CTEKJIA [yl KPAaCHOTO M (PHOJIETOBOTO JIydeit
paBubl cooTBeTcTBeHHO 1,51 m 1,53. HaiiTu mpenenbHble YIJIbl MOJHOTO BHYTPEHHETO
OTpaXKCHUs P MAJACHUN 3THX Jydeil Ha TPAaHUIy CTEKJIO-BO3IYX.

Panuycel KpuMBHM3HBI NOBEPXHOCTEH [BOSKOBBINYKIOW JMH3bI paBHbl R, =R, =50cMm.
IlokazaTens mpenomieHUs MaTepuana JIMH3bI paBeH 7n=1,5. Halitm ontmdueckyro cuiy
JIUH3BI.

JIun3a ¢ QOKycHBIM paccTosHHEM 16 cM gaerT pe3koe H300paXKeHHe MpeaMeTa MpU ABYX
TIOJIOKEHHSIX, paccTOsHUE Mexay koTopeiMu 60 cMm. HaiiTu pacctosHue OoT mpeamera 10
JKpaHa.

[Tnocko-BeITyKIIast IMH3a € paguycoM KpuBH3HBI 30 CM M IOKa3aTejaeM HpesoMieHus 1,5
JlaeT U300pakeHHe MpeaMeTa ¢ yBelnndeHHeM, paBHbIM 2. HaiiTu paccrosiHue mpeaMera u
n300pakeHHs OT JIMH3HI.

B ombite IOHra orsepcTust ocCBemIaMMCh MOHOXPOMAaTHYECKHM CBETOM JJIMHOW BOJIHBI
A=6-10"cM, paccTosHHE MEXIy OTBEPCTHSAMHM 1 MM M DAcCTOSHHE OT OTBEpPCTHHl 0
skpaHa 3 M. HaliTi nono>xeHne Tpex nepBbIX CBETJIBIX MOJIOC.



10. B omsite ¢ 3epkanamu OpeHens pacCTOsIHUE MEXK/Yy MHUMBIMU H300paKCHUSIMH HCTOYHUKA
cBeta Obuto paBHO 0,5 MM, paccrosHHE 1O 3KpaHa 5 M. B 3eneHoMm cBere momy4miamch
nHTEp(EepEeHINOHHBIE TIOJIOCHI HAa PAacCTOSHUM SMM ApYr oT Apyra. Haiitm jumHy BOJHBI
3€JIEHOT0 CBETA.

11. Ha wmbumsHyio miesky (n=1,33) mamaer Gemsiii cer mox yrmom 45°. Ilpu Kakoi
HauMEHbBIICH TOJIMHE IUICHKH OTPa’KCHHBIE Jy4d OYAYT OKpAIIeHBI B JKENTHIM IBET (
A=6-10" cm)?

12. PaccrosiHue MeXy MATHIM M ABaJLATh MATHIM CBETJIBIMH KOJbIIaMu HploTOHA paBHO 9 MM.
Pammyc kpuBm3HBl nmH3BI 15 M. HaliTm [uiMHY BOJHBI MOHOXPOMAaTHYECKOTO CBETa,
I1aJIal0IIero HOPMaIBHO Ha ycTaHOBKY. HaOutoieHue npoBOUTCS B OTPAKEHHOM CBETE.

13. BBIYHCIUTD pagnychl HEPBBIX MATH 30H PpeHensi, ecliu pacCTOSHIE OT HCTOUYHUKA CBETA JI0
BOJIHOBOH ITOBEPXHOCTH paBHO | M, pacCTOSHHE OT BOJHOBOI ITOBEPXHOCTH 1O TOUYKH
HabmoeHus Takxke paBHo I Mu A =5-10" m.

14. Ha menp mupruHON 2 MKM MafaeT HOPMAJIbHO MapauIeIbHbIM My40K MOHOXPOMAaTHUECKOTO
ceera ¢ JuuHOW BomHBI A =58904. Haiitm yriel, B HampaBICHHHM KOTOPBHIX OymyT
HaOJII0JaThCSI MUHUMYMBI CBETA.

15. Ha miens magaer HOpMaiIbHO MapajuIeIbHBIM MyYOK MOHOXPOMATHYECKOTO CBETA C UTMHOU
Boaubl A. Illupuna tmenu paBHa 6A4. Ilox kakum yrioMm Oyner HaOMIOAATHCS TPETHIM
JI(paKIMOHHBI MUHUMYM CBeTa?

16. Yemy paBHa NOCTOsIHHAS JU(DPAKIUOHHON PEIICTKH, €CIM ATA PEIIECTKAa MOXKET Pa3pelInTh B
[IEPBOM TOpsiAKe IMHUU criekTpa Kanust A =40444° u A =4047 4°? llupuna pemetku 3 cM.

17. Onpenenuth yroa IHONHOW MOJSPU3ALUM IPH OTPAXEHHH CBETa OT CTEKNIA, MOKa3aTelb
TIpeIOMJICHUsI KOTOPOro paseH 1,57.

18. IlpenenbHBIN yron MOJNHOTO BHYTPEHHETO OTPAKEHUS Ul HEKOTOPOTO BELIECTBA PaBCH
45°, YeMy paBeH Ul 3TOTO BELIECTBA YToJI IIOJTHOH MOJISIpH3aun?

19. Yemy paBeH mokazaTellb NPEIOMIICHHS CTEKJIa, €CAM HPU OTPAKEHHH OT HEro CBeTa
OTpakeHHBIIT Iy GYET MONHOCTHIO TOIAPH30BAH TIpH Yriie mperomierus 30°7

20. Yemy paBeH yroa MexIy INIaBHBIMM IUIOCKOCTSIMH HOJISIPU3aTOpa M aHAIM3aTOpa, eCIIH
WHTEHCUBHOCTb €CTECTBEHHOI'O CBETa, IPOLICJUIEro 4epe3 IMOJSPU3aTOp M aHaJIU3aTop,
YMEHbIIAeTcs B 4eThIpe pa3a? IlornomenneM cBera mpeHeopeys.

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

1. MomHocTh U3Iy4eHns a0CONIIOTHO YePHOro Tena paBHa 34 kxBT. Haiitu Temmeparypy 3Toro
TeJa, €CJIM U3BECTHO, YTO MOBEPXHOCTH ero paBHa 0,6 M2,

2. Haiitu, kakoe KOTMuecTBO 3Hepruu ¢ 1 cM” moBepxHOCTH B | ¢ M3IydaeT aGCONIOTHO
4epHOE TENO, CCIM M3BECTHO, YTO MAKCHMallbHas CIICKTpajbHas IUIOTHOCTH €ro
JHEPreTU4YeCcKOi CBETUMOCTH MPUXOJUTCS HA JJTUHY BOJIHBI B 4840 A,

3. Ha Kakyro JUIMHY BOJHBI IpPUXONUTCS MAKCHMyM CICKTPAalbHOHM  IUIOTHOCTU
9HEPreTHYECKOH CBETUMOCTH a0COIIOTHO YEPHOTO TeNa, MMEIOIIEro TeMIEepaTypy, PaBHYIO
TeMIIepaType YeI0BEYECKOro Teia, T.e. £ =237 °C?

4. C Kaxoi CKOPOCTBIO JJOJDKEH JIBUTAThCS JIEKTPOH, YTOOBI €r0 KHHETHYECKas SHEprus ObLIa
paBHa 3HEpruy HOTOHA ¢ JIHHOU BOHBI A =52004"?

5. Kpachas rpanuma dortosddexra as Hekotoporo meramia pasea 2750 A, Uemy paHO
MHUHHUMaJIbHOE 3HaUeHHE YHEeprin (HOTOHA, BbI3bIBatONIEro (hotodddert?

3.4. BapuaHTsl 3aJaHuii 1151 HOATOTOBKH K TeKylleMy KOHTPOJIIO B TecToBOii opme

1. MEXAHUKA

1. OHpCL[eJICHI/IC JIMHEHHOM CKOPOCTHU B MCXaHUYCCKOM IBUIKCHUU!

1) BekropHas BenmunHa, ONpeenseMas BTOPOi MPOU3BOIHON pajnyca — BEKTOpa ABMKYIICHCS

. dF
TOYKH 110 BpEMEHH: U =——r.
dt
2) BexropHas BenmMuMHA, onpeenseMas IIepBoi MPOU3BOAHON paanyca — BEKTOpa ABMKYIIEHCS
. dr
TOYKH 110 BPEMEHU: U =—.
dt
3) BekTopHast Benn4nHa, onpeaensiemMas epBoil MpOU3BOIHOM yIiia IOBOPOTA Teja MO BPEMEHH:
. do
522
dt
4) BekTopHas BeIM4YHMHA, ONpeesieMast BTOPOi MPOM3BOAHON YIiIa MOBOPOTA TeJla 110 BPEMEHHU:
. d¢
E=—0>" .
dt

5) BenuunHa, onpezenseTcs NPOU3BEACHUEM YIIIOBOH CKOPOCTH Ha PaJMyC OKPYXKHOCTH, IO
KOTOpOH TOYKa JBIDKETCS: U =@ R.

2. OmpeneneHue JUHEHHOTO YCKOPEHHsI B MEXaHUUECKOM JBH)KCHHUH:

. . _ do
1) BekropHas BennuuHa, onpeenseMas NepBoi MPOU3BOAHON CKOPOCTH 110 BpEMEHU: d = e
t
dv
2) BenuuunHa, XapakTepu3yolias ObICTPOTY M3MEHEHUSI CKOPOCTHU 110 MOJYIIIO: a = i
t
UZ

3) Benunuuna, Xapakrepusyommas ObICTPOTY H3MEHEHHUSI CKOPOCTH 110 HAIPABICHUIO: 4 = '

4) BekropHasi BeNIUUMHA, ONpesesieMas epBOil NPOU3BOJHON YIrI0BOi CKOPOCTH IO BPEMEHU:

F="=
dt
S) BekropHasi Benu4MHa, OHpejensieMas BTOPOM MPOM3BOMHON yrila MOBOPOTA MO BPEMEHH:
. d¢
E=—>0" .
dt

3. Kakas u3 q)OpMy.II BbIpakacT HCpBBIﬁ 3akoH HeroToHa nyist HWHEPUHAIBHBIX CUCTEM orcuera?

1) F=ma; 2)F=-F; 3)F=¢2™; 4 F=mg; 5) Ecm F=0, 1o
r
U =cosnt

4. Kakas 3aBUCUMOCTD BBIpa)kaeT BTOpoii 3akoH HeroTona?

1) F=mad; 2)F=-F;

2

e
I
S

3)F=GL2m2; 4)F:mg; 5) Ecmm TO
r

O =cosnt



5. Kakas 3aBUCHMOCTH IIOKa3bIBACT, YTO BCAKOC JIECTBUE TEN JApyr Ha Jpyra UMECT XapakKTep
B3aHMO,ZICfICTBH}I?
n

) F=GP ", 4 F=mg; 5) Ecm F=0, 1o
r 0

i=

1) F=mad; 2)F=-F;

2

U =cosnt
6. Kakast u3 GpopMyJIMpOBOK BBIPaXKaeT 3aKOH COXPAHEHHUs UMITYJIbCA:

1) UMmynbc 3aMKHYTOH CHCTEMBI HE H3MEHSAETCS C TEUCHUEM BPEMEHH.

2) T'eomerpuueckas CyMMa HMITYJIBCOB TeJl, BXOJAIIMX B 3aMKHYTYIO CHCTEMY, €CTh BEJIMUMHA
IIOCTOSTHHASI.

3) B 3amMKHyTOH cHCTeME MEXaHHYECKas SHEPIUs COXPAHSCTCS, €CIU ACHCTBYIOT TOJIBKO
KOHCEPBATHBHBIE CHIIBI.

4) 3amkHyTas (M30JIMPOBAaHHAsI) CHCTEMa — 3TO MEXaHMYECKas CHCTeMa Tell, Ha KOTOPYIO He
JICHCTBYIOT BHEITHUE CHJIBL.

5) BHermiHue cuibl — 3TO CHJIBI, C KOTOPBIMU Ha TeJla MEXaHHMYECKOW CHCTEMBI ACHCTBYIOT Tena,
HE BXOJAIINE B JAHHYIO CUCTEMY.

7. Kakast 3 ¢popMyIt BBIpa)kaeT CHITy TPCHHUS CKOJIBKCHUSA?

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

8. Temo paBHOMEpHO NepeMellaeTcs MO TOPU3OHTAJIBHOI MOBEPXHOCTH W3 MOJOXeHus 1 B
IIOJIOKEHHE 2.

A

1 2
] ]

Kaxkyto paboTy coBepIaeT pu 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. MoIHOCTh B MEXAaHHUKE JTO:

1) BekropHas BenuuMHa, paBHask IPOM3BEICHUIO BEKTOPA CHJIBI HA BEKTOP CKOPOCTH.

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

3) CxansipHOE IpOM3BECHNE Pa0OTHI Ha BPEMs, 32 KOTOPOE OHA BHINTOJIHEHA.

4) CxanspHoe pOU3BEICHHE BEKTOPA CHIIBI HA BEKTOP NEPEMEIICHHUSI.

5) CxanspHas BEIMYMHA, paBHAs MPOM3BEACHUIO CHJBI HA IIEPEMENICHNE U Ha KOCHHYC YIa
MEXKIy HUMH.

10. Kunetneckast 3Heprus Teja MpH MOCTYNaTeIbHOM JIBI)KECHHUH ompe/ersiercst GopMyoi?

2 2 2 2 42
1) E = mgh 2)E:%; 3)E:J%; 4)E:%; 5y g4

11. TToTeHIManbHAas SHEPTUS TEIa MACCOM M HA BBICOTE /i ONpeNensieTcst (OpMyJI0i:

o

2 2 2 42
1) E=mgh; 2)E:%; 3)E:—J§’ ; 4)E:%; S)E:szA

12. TloreHuunanbHas 3HepPrust ynpyroaeoOpMHPOBAHHOTO TeNa OnpenesseTcs: GopMyon:

IOCZ 2 2 2A2
D E=mgh: 2) E==- 3)E:—‘]§’ ; 4)E:—’"§ : 5)E:L“’2

13. 3aKkoH coXpaHEHUsI MMITyJbCa, 3AlIMCAHHBIN /Ul ABYX TeJl MpU aOCONIOTHO YIPYroMm yaape
HMEeT BUJ;

2 2 2 2
mu;,  mu, mu, mu
171 + 272 _ 171 + 272

; 3)
2 2 2 2

1) mB,+my0, =(m, +m,)i; 2)
mo | muy _ (my+my’
2 2 2

n

Z(Ek, +E,; )= const .

i=1

; 4) m\0, + m,0, = m,ii, + m,i,; 5)

14. Mozayns MOMEHTa CHIIBI OTHOCHTENIBHO HemoABMXHON ToukH (0) 3T0:
WM=F-d, 2)M=F-t;, 3)M=F-¢;, 4gM=F-(; S5 Y M=F-o.

rae  d - iedo cuibl, / - paccTosHue OT ToYKd BpamieHust (0) 0 TOUKU MPHIOKEHHUS CUIIBL, £ -
BpeMs JIeHCTBHA CHIIBI, @ - YIJI0Basi CKOPOCTh BPAILlEHUS, £ - YTIIOBOE YCKOPEHUE BPAIICHUS.

15. MOMEHT MHEepLIUH MaTepUaabHOI TOUKH omnpeensercs GopMyIoii:

D J,=Am ity 2)J=)J,; 3)J=$m/€2; 4)J=%mr2; 5) J=J, +ma’,

roc Aml. - Macca MaTCpI/Ia.IILHOi/'I TOYKH, 7; - PaCCTOSIHUC OT TOYKH 10 OCH BpalllCHU,

{ - JUIMHA CTEPKHS.

16. MomeHT HWHEPUHNHU T€JIa OTHOCUTEIIBHO OCH BpalllCHUsI €CTh:

D) Jo=Amrs 2) J=)J; 3)J=$m/€2; 4)J=%mr2; 5) J=J, +mad’,

rae

Am, - Macca MaTCpHaHLHOfI TOYKH, 7; - PACCTOSAHHUC OT TOYKHM O OCH BpaH_ICHI/ISI,f - JJIMHa

CTEpIKHS.

17. Teopema lllTeiinepa, ompenensolnias MOMEHT HHEPIHH Tella OTHOCHTENIBHO 000N OCH
BPAILEHUS], BEIpAXaeTcst HopMyJIoii:



D J,=Am ity 2)J=D"J; 3)J=%mr2; 4)J=ém,€2; 5) J=J, +ma’,

rae  Am, - Macca MaTepHalbHOM TOUKH, ¥, - PACCTOSIHUE OT TOUKH JI0 OCH BPAILIEHHs,

/ - JUIMHA CTCPIKHA, J‘,— MOMEHT HWHEPUHUHU OTHOCHUTCIBHO HapaJ'UICJ'ILHOi/'I ocH,

Hpoxozmmeﬁ 4gepes3 HEHTp Macc C TCJIa, a — paCcCTOSIHUE MEXIY OCIAMH, m - Macca Tejia.

18. Kunetneckas 3Heprus BpalleHns1 aOCOMOTHO TBEP/IOTO Tella BOKPYT HEMOABUKHON OCH:

2 2 2 2 2
.. 2)E:—J§’ ; 3)E:—J;’ +—m; ; 4) E=mgh; S)E:%.

1) E=
19. TlonHas KMHETHYECKasi SHEPTHs a0COIIOTHO TBEPOro Tea:

2 2 2 2 A:x2
Mmooy E=TY 3y gt +%; 4) E=mgh; 5) E==-.

) E=

20. OcHOBHOE ypaBHECHHE AWHAMUKHU BpPAIIaTEIBHOTO JBMKEHHS aOCOMIOTHO TBEPAOrO Tena
HMEET BUI:

WM=J-8;2 F=m-a; 3)L=J-@; 4 v=0-r; 5)%:0_

21. MomeHTOM UMIyJlbca TBEPAOrO Telda OTHOCHUTEIHLHO HEMOIBIKHOW OCH Ha3bIBaeTcs
BEJIMYMHA, OnpesiensiemMast popMyInoi:

- d O
) L=Jw; 2)p=mo; 3) M ; 4) L=const; 5) J=mr’.

dL _
dt
22. 3aKOH COXpaHEHHsI MOMEHTa UMITYJIbCa OTPEAEISIEeTCS BRIPAKEHHEM:
I L dL - - s
) L=Jow; 2) p=mvo; 3) E:M; 4) L=const; 5) J=mr-.
23. 3akon ['yka anst ynpyrux aedopmMaiinii TBEpIOro Tejaa UMeeT BUJI:

Al £,y
1)o=E-¢; 2) F=—kx; 3)5:7; 4)0’27; S) F=u-N.

24. 3aKOH BCEMHUPHOTO TATOTEHHS AJISI JTFOOBIX ABYX MaTepHalbHBIX TOUCK:

\) F=mg; 2) F=ma; 3)F=—kx; 4)F=mi[—“;5)F=GL2’"2.
t r

25. HanpsokeHHOCTB T0JIs TATOTeHHs (&) To:

my-m,

v 17
s vg=L 3g=Yy Hr=¢"; 5p=".
m t r m

26. YrioBast CKOPOCTb IIPH BpallleHHH a0COIIOTHO TBEPAOTO Tela onpesenseTcs GopMyoit:

l)a):g; 2) w=2nv, S)w:@; 4)a):£; S)wzz—”.
R dt J T

27. YTi10BOe yCKOpeHHe MPH BpallleHHH abCOIFOTHO TBEPIOTO TeNa ompeessiercs: popmyInoi:

do d’p
De=—y; 2)¢&= ;
) dt ) dr

a, M Al

e=—5; He=—; 5Se=—
i ) J ) 4

28. Kak cBsi3aHbl MeXy co00i yrioBas U JMHEHHAs: CKOPOCTb!

d’p

2

l)g:d—a); 2)a):@; Jv=w-R; 4) wo=2rnv; 5) &=
dt dt

29. Kako#it ¢opmMysoii MOXHO BBIPa3HTh HOPMAlbHOE YCKOPEHHE OTHCIBHBIX TOUYEK
BPAILAIOIIEr0Ccs TBEPJOTO TeJIa Yepe3 ero yrioByI0 CKOPOCTb:

2

Da=¢r; 2) anz%; 3) a,=’R; 4)%2%; 5) a=qJa’ +a’ .
t

30. Kakoit (opmyrnoli MOXHO BBIPa3UTh TAHICHIMAIbHOE YCKOPEHHE OTICIbHBIX TOUYEK
BPAILAIOIIETr0Cs TBEPJOTO TeJla Yepe3 ero yrioBoe yCKOPeHue:

2

Da =¢r; 2) an:%; 3) an:a)zR; 4)(1,:%; S)a:\/af-kaf.
t

31. Cuna TpeHus KaueHus omnpenensercs GopMynoi:

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

2. TEPMOJAUHAMUKA U MOJIEKYJISIPHASI ®U3UKA
1. YpaBHeHHE COCTOSIHUS HICAIBHOTO Ta3a:

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

M

P:gn<E >,
3

un
2. OcHOBHOE ypaBHEHHE MOJEKYIIPHO-KHHETUIECKON TEOpUH:

1) PV=Const;  2) P=Ra,T; 3) PV="2RT; 4) V=Va[T; 5)
M
P:gn<E >.
3

Kui

3. M3oTrepMuueckuii mpouecce BbIpaxkaeTcs (opMyIIoit:



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

M

2
P=—n<E_ >.
3
4. M30xopuueckuii mpouecc BIpaxaercs GopMyoii:

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

M

2
P=—n<E_ >.
3
5. M306apuueckuii mpouecc BbIpaxaeTcs hopMyIoii:

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

M
2
P=—n<E_ >.
3 can
6. Ilpu cxatum wupeanbHOro rasa ero oObEM yMEHbINAaeTcss B 2 pasa, a TeMIepaTypa
yBenu4yuBaeTcs B 2 paza. Kak U3MEHUTCsI TPH 9TOM JaBjeHue raza?
1) yBenuuurcs B 2 paza;  2) yMEHbIIUTCS B 2 pa3a;  3) yBenuuuTcs B 4 pasa;
4) ymeHbIINTCS B 4 pa3a; 5) He U3MEHHUTCS.

7. JlaBneHue uaeaqpHOrO ra3a YMEHBIIMIOCH B 2 pa3a, TeMIlepaTypa ra3za yBeJIuduiach B 2 pasa.
Kak n3menmiicst npu 3ToM 00beM raza?

1) yBenmuuuiicst B 2 pa3a;  2) yMeHbIIHICS B 2 pa3a;  3) yBenudmics B 4 pasa;
4) ymenbIinics B 4 paza;  5) He H3MEHHJICS.
8. Kakas u3 hopmyn Beipaxaet 3akoH Jlanbrona?
1 im m
1) e=—kT; 2) u=——RT; 3) P=R+P+P+..+P; 4) PV =—RT; 5)
2 2M M
P= 1nm <0 >.
3
9. Kakast u3 ¢popmyi BBIpOKaeT paBHOMEPHOE pacrpe/ielICHUe YSHEPTHH 110 CTEeNeHUs] CBOOOIbI?
1 im m
1) ¢e=—kT; 2) u=——RT; 3) P=R+P+P+..+P; 4) PV =—RT; 5)
2 2M M

P:%nm<uz>.

10. Kakas u3 ¢opmyi BbIpaskaeT BHyTPEHHIOIO SHEPTHIO CUCTEMBI?

n

) e=1kr: 2 wu=LlMpr, 3) P=P+PR+PR+.+P; 4 Pv="TrT;
2 oM M

1
P=—nm<0*>.
3

11. 3akoH pacnpezneneHus MakcBelia XapaKTepu3yer:

1) paBHOMEpHOE pacrpezesieHIe YHEPIHH 10 CTETIeHSIM CBOOOBI;

2) ypaBHEHHE COCTOSHUSI UJICAIBHOTrO rasa;

3) pacmpeneneHnE MOJIEKYII TI0 CKOPOCTSIM;

4) pacnpeneneHHe MOJIEKYJ B OTEHIUAIBHOM CHIOBOM I10JIE;
12. 3akoHn pacnpenenenus boiabimMana xapakTepusyer:

1) paBHOMEpHOE pacIpe/eneHIe SHEPTHH [0 CTEIICHIM CBOOOIBI;

2) ypaBHEHHE COCTOSIHHUS UIICATBHOTO rasa;

3) pacnpezeneHne MOJISKYJ 10 CKOPOCTSIM;

4) pacmpe/eneHHe MOJIKYT B HOTCHIHATIFHOM CHIIOBOM IIOJIE.
13. YpaBHenue siBineHus 1udQy3un npencrapisercs GopMyInoi:

1) szn@AS; ar
dz

2) 0=—xZLASAL; 3) M =—DL AsAr
dz dz

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

14. YpaBHeHue SABJICHHUs BHYTPEHHETO TPEHUS IPEACTaBIsAeTCs (hOpMyIIOit:

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

4)D:é/1<u>; 5)n:%ﬂ<u>p; 6)x:%/1<u>pcv.

15. YpaBHeHue sBJICHHS TEIUIOMPOBOAHOCTH MPEICTABIACTCS (HOPMYJIOii:

) F=-%as; 2 0=—xT Asar: 3 M =-DL AsAr
dz dz dz

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

16. Koaddunuent quddysun Beipaxaercs HopMyIoi:

dv

1) F=-n9as: 2) 0= -x9T Asac; 3) M =—DL AsAr
dz dz dz

4)D:é/1<u>; 5)n:%ﬂ<u>p; 6)x:%/1<u>pcv.

17. KoaddunmeHt BHYTpEHHETO TPEHUsI BhIpaXkaeTcs (HopMyJIoit:

5)



) F=-%as; 2 0= x4 Asar: 3y M =-DL AsAr
dz dz dz

4)D:é/1<u>; 5)n:%ﬂ<u>p; 6)x:%/1<u>pcv.
18. KoaddummeHT TeronpoBoAHOCTH BbIpaKaeTcs: pOpMyIoun:

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

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

19. AnabaTHYecKUM MPOLECCOM Ha3bIBACTCS MPOLIECC, MPOTEKAIOMIHIL:
1) Ipu NOCTOSIHHOM TeMIIepaType;
2) TpH MOCTOSIHHOM JaBJICHHH;
3) Ge3 oOMeHa 3Heprueii ¢ OKpyxKaroliel cpeoii;
4) npH MOCTOSHHOM 00beMe;

5) HET IIPpaBUWJIBHOI'O OTBETA

20. Kakas ¢opmyrna BeIpaXkaeT NEepBbIi 3aKOH TePMOINHAMUKH:
1) PV :%RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
21. IlepBBlil 3aKOH TEPMOAMHAMMKH ISl a11a0aTHUECKOTO MPOoLecca UMEET BUJL!
1) PV :%RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
22. IlepBBlii 3aKOH TEPMOINHAMHKH 11 H30XOPHUYECKOT0 IpoIiecca UMeeT BUL:
1) PV :%RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
23. IlepBBlil 3aKOH TEPMOAMHAMUKH IJIs1 H30TEPMUUECKOTO IPOLecca UMEET BUJL!
1) PV :%RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.

24. WpeanbHbId Tra3 MOMY4YHMI KOJMYECTBO TeryioThl, paBHoe 300/[x u coBepmmn paborty,
pasnyto 100 [Ix. Kak u3MeHuIacy npu 3TOM BHYTPEHHsIS SHEprus rasza?
1) yBennunnacs Ha 400 [Ix; 2) yBenmumiacek Ha 200 [Ix; 3) ymensumnacs Ha 400 J1x;

4) ymenbimnach Ha 200 J[x; 5) He M3MEHHIIACH.

25. Uemy paBHO H3MEHEHHE BHYTPEHHEH DHEprHM Ta3a, €ClIH eMy IMepeland KOJIUYeCTBO
tertoTsl, paBHoe 300 [k, a BHEIIHHE CHJIBI COBEPIIMIIN HaZ HUM padoty, paBroe 500 JIx?

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

26. U neanpHas TeruioBast MalinHa, padoTtaromas no nukiy KapHo, nomydaer 3a Kax/Iplil LUK OT
Harpesatens 2520 JIx remna. Temneparypa narpesarens 400 K, xonoxunsauka 300 K. Haiitu
paboTy, coBepIIaeMyl0 MAlIMHOH 3a OJMH IMKJI, M KOJMYECTBO TeIIa, OTAaBaeMOro
XOJIOJUIBHUKY 33 OAUH LUK

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

1) He yuuTBIBaeTCsl pa3zMephbl aTOMOB (MOJIEKYI);

2) y4uTBIBaeTCs pa3Mepbl aTOMOB (MOJICKY);

3) He yYHTHIBACTCS CHJIbI IPUTSDKCHUS MEXIY aTOMaMH (MOJIEKYIaMHt);

4) He yYUTBHIBACTCS CHJIbI OTTAJKHBAHUS MEKIY aTOMOB (MOJIEKY);

S) y4HTBIBACTCS CHIIBI MIPUTSHKEHHS MKy aTOMaMH (MOJIEKYJIaMH);

6) YYHUTBIBACTCS CHIIBI OTTAJIKHBAHHS MEXKTy aTOMOB (MOJIEKYJIaMH);
[Ipennaraemsie otBetsr: 1) 1,2,3; 2)4,5,6; 3)1,3,4; 4)2,5,6; 5)1,4,5.

28. BHyTpeHHsIsI DHEpTHs PeajbHOro rasa:
1) Gosbiie BHYyTpEHHEH SHEPTHH UJICaTIBLHOTO Ta3a,
2) MeHblIe BHYTPEHHEH SHEPTHHU WICAIBHOTO rasa;
3) 3aBHUCHT OT TeMIIepaTypsl HCAIBHOTO Ia3a;
4) 3aBHCHT OT IaBJICHHS HICAJIBHOTO ra3a;
5) 3aBHCHT OT 00bEMa H/IeabHOTO rasa.
3. JIEKTPUYECTBO U MAI'HETU3M. 4. KOJIEBAHHUSI U BOJIHBI.

1. Koropast u3 popmyn Beipaxaet 3akon Kymnona?

1) J=-2
R+

F
; 2)F:kq17qzz; NE=—; HA=q(p-9).
r er 9

2. ITo xakoit hopmyie onpenensieTcsi HanpsHKEHHOCTD JEKTPHYECKOTO TI0JIs TOYSYHOro 3apsiaa?

T

nE="Z; 2)E=—1_; 3)E:%; 4 E=

5 .
&8, 4re,r 2re,a

3. ITo kakoit (bOpMyHe OonpeaciasIeTcs NOTCHIHAN I10JIs1 TOUECYHOI'o 3ap5ma?

rdr -d -d
D Ne-g=L% 4 ap=1

q
) p=—~>—; 2)p= ; .
)¢ )¢ -[27r¢90a See, 28¢¢,

>
4re,r
4. Koropas n3 hopMyn sABIAETCS OnpeneneHneM EMKOCTH KOHIeHcaTopa?

pl_Lt,1. Ne=l, He=, ayp L.
c ¢ ¢ u ® wc



5. Ilo kakoit q)opMyne OnpeacIsieTCsA 0011as eMKOCTh CHCTEMBI IOCJIC€A0BATCIIbHO COCAMHCHHBIX

KOHIACHCATOPOB.

1) l=i+l+_”+i; 2) c=¢+c, e+ +C ;3) C=M; 4) 1_: 1

n? N
c ¢ ¢ c € CyrannC, c ¢ +ec,

n n

6. Ilo kakoi Q)opMyne onpeaciaseTcs 00mas €MKOCTh CHUCTEMBI TapaJuleJibHO COCANHCHHBIX

KOHJACHCATOPOB.

I 1 1 1 c+c,+..+c
)—=—+—+..4—; 2)c=c¢+¢+c+..+c,; 3)c="1—"7—"—=, 4
c ¢ ¢ c, € G,
1 1
c ¢ te,
7. UTo Ha3bIBAETCs DJIEKTPUUIECKUM TOKOM?

1) Xaotuueckoe JBIKEHUE 3apsHKCHHbBIX YaCTHII,
2) HampaBiieHHOE IBMXXEHUE 3apsKEHHBIX YaCTHIL;
3) HanpasnieHHOE IBI)KEHHE aTOMOB ¥ MOJIEKYJI;

4) XaoTnyeckoe JBMKCHUE HOHOB.
8. Koropas u3 hopmyn mpezcrapisier 3anuch 3akoHa Oma Jist yuactka uenu?

5 U J
1) J= ;o 2 i=yE; 3)J=—; 4)i=—.
) R+r Vi=r ) R )i S

9. KOTOpa}I us q)OpMy.]'I IIpEACTABIICT 3aBUCHUMOCTL  COINPOTUBJICHUST MCETAJUIMYCCKUX

MIPOBOIHUKOB OT TEMIIEpaTyphl?
— P2py. _ . _ . _0
1) 0=JRt; 2) R =R,(l+at); 3)Q=JUt; 4 R_Jzt.
10. KOTOpaH us3 Q)OpMyII NpeACTaBIsICT 3aBUCUMOCTD COIIPOTHUBJICHUS OT €ro reOMETPUYCCKUX
pazmepoB?

0 14 U U
1) R=R (l+at); 2)R==-; 3)R=p—; 4)R=—; 5 R=—.
) o ) 2) Ve ) i ) v ) s

2

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

¢
) O=JRt; 2)R=R(1+at); 3)J=—2—: 4) R=p—.
)Q ) t 0( ) ) R+r ) pS

12. Ilepsoe npasuno Kupxroga?

1) CymMa HanpspKeHUH B 3aMKHYTOM KOHTYype paBHa 0.

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

3) AunreOpanueckasi CyMMa TOKOB B y3JI¢ pa3BETBJICHHS JIEKTPHYECKOIA 1ieru paBHa 0.
4) CyMMa IOTEHIHAJIOB B y3JI€ pa3BETBIECHHs EKTPUUECKOH 1enu paBHa 0.

13. Kakue Toxu B I-om npaBuie Kupxroda 6epyTcst co 3HaKaMH «+» U «—»?

1) Bce Toku OepyTcst co 3HaKaMH «+»
2) Toxu, BTEKAIOIIKE B y3ell OepyTCs CO 3HAKOM «+», a BHITEKAIOIIHE U3 y371a — CO 3HAKOM «
—».
3) Toku, TeKylIMe 110 YaCOBOM CTpesKe, OEPYTCs CO 3HAKAMU «+», IPOTUB 4aCOBOI CTpEIKH
— CO 3HAKOM « —».
4) Toxu, coBmajaloNIMe IO HAMpaBICHUIO C HANPaBICHHEM 00X0Ja KOHTypa, Oepyrcs co
3HAKOM «t», a TeKylue NPOTHB HAMPABJIEHHs 00X0/1a — CO 3HAKOM « —».

14. Bropoe npasuio Kupxroga.

1) B 3aMkHyTOM KOHType aireOpanveckass CyMMa [aJCHHI HampsHKeHHH paBHa

are6panyecKkoi CyMMe JEKTPOABIKYIUX CHIL.

2) Anrebpandeckas CyMMa TOKOB B 3aMKHYTOM KOHTYype paHa 0.

3)B 3aMKHYTOM KOHType aireOpandeckas CymMMa CHJI TOKOB paBHa CymMMe

3NEKTPOJBHKYIIUX CHIL.

4) Anrebpanueckasi CyMMa CHJI TOKOB B y3J1€ Pa3BETBICHHON IEKTPpUUECKOH Lenu paBHa 0.
15. Kakue Toxu Bo 2-oM npasuiie Kupxroda Oepyres co 3HaKaMu «+» 1 « —»?

1) Toxu, Brekarouue B y3ei, 0epyTcst CO 3HAKaMH «+», BBITEKAIOLIHE U3 Y3J1a — CO 3HAKOM «
—».
2) Toku, coBmajarolye MO HAMPABJICHUIO C HampaBlieHHEM 00Xoaa KOHTypa, Oepyrcsi co
3HAKOM «+», a TEeKyLIHe IPOTHB HAIPABJIECHUS 00X0a — CO 3HAKOM « —».
3) Bce Toku GepyTcst CO 3HAKOM «+».
4) 3HaKH «+» U «—» BBIOUPAFOTCS 151 TOKOB MPOM3BOJIBHO.
16. Tlo kakoit Qopmyne onpenensercss oOliee CONPOTHUBICHHE R NPHU IMOCIEIOBATEIBLHOM

COCONMHCHNUHN HECKOJIBKHUX HpOBOL[HI/IKOB?

DR, 1
= N R= R _——= .
2R R-R,+R, R +..R R HR=LR: 4 R LR

17. Ilo xakod ¢Qopmyse ompexnensercs oOliee CONPOTHUBIECHHE R TpU NapalICIbHOM
COEIIMHCHNH HECKOJIBKUX IPOBOJHUKOB?

2R

1 1 1
1) —=>R; 2)R=)R; 3)—=>» —; 4 R= .
) R z ! ) Z ! ) R ZRi ) R-R,+R,-R,+...R R _,

18. Yto Takoe p —n nepexon?

1) KoHTakT ABYyX pa3HOPOIHBIX METAIJIOB.
2) KoHTaKT MeTalI-qU3IEeKTPUK.
3) KoHTakKT ABYX BU/IOB MOJYNPOBOJHUKOB C Pa3HBIMH TUIIAMH ITPOBOJUMOCTH.
4) KOHTaKT ABYX THIIOB 3JIEKTPOJIHTOB.
19. Kakoe cBOMCTBO p — n Nepexofa MCHOIb3YETCs B HOJIYITPOBOAHUKOBBIX JHOIaX?

1) OmHOCTOPOHHSISE IPOBOJUMOCTb.
2) 3aBUCUMOCTb CONPOTHUBIIEHUS OT TEMIIEPATYPHI.
3) 3aBHCHMOCTb COMPOTHUBIICHHS OT OCBELICHHOCTH.
4) Marasi BeTMYMHA COMPOTUBIICHHS.
20. Kakoe siBJIcHHE HAa3bIBACTCS IEKTPOMArHUTHON MHIyKIUECH?

1) TlosiBIeHWE MAarHUTHOTO TIOJISE TIpY IIPOTEKAaHUU TOKA I10 LICTIN.



2) Bpamuienne KOHTypa ¢ TOKOM B MATHUTHOM TIOJIE.
3) /lelicTBHE MarHUTHOTO I10JISl HA IPOBOJHUK C TOKOM.
4) SIBneHHe BOSHUKHOBCHUS 3JIEKTPUYECKOTO TOKA B 3aMKHYTOM IIPOBOASALIEM KOHTYpE IPH
N3MEHEHUH MarHUTHOTO MOTOKA, POHHU3BIBAIOLIEr0 3TOT KOHTYP.
21. Kotopast u3 ¢popmysn npeacTasiser co00i 3aKOH EKTpOMarHuTHo# nuaykinn dapanesn?

1) e=J(R+r); 2)5Di—(p; 3) @ = BScosp; 4) @=1LJ.
t

22. Kakoe siBIICHHE HA3bIBACTCSI CAMOUHYKIHEH?

1) SIBneHne BO3HMKHOBEHMS WHAYKIMOHHOTO TOKa B LENHM IPHU MNPOTEKAaHHH B HEH
MEePEMEHHOT0 TOKA.
2) IlosiBIIeHNE MAarHUTHOTO OJISL IPU TPOTEKAHUU TOKA IO LIEMH.
3) Bpaienue KOHTypa ¢ TOKOM B MArHUTHOM TIOJIE.
4) JleiicTBHE MarHUTHOTO MOJIS Ha IIPOBOJHUK C TOKOM.
23. Kakoe u3 HHKENPHUBEICHHBIX YTBEP)KACHHUH SBISETCS MpaBmioM JIeHna s HampaBiIeHUS

HMHIYKIMOHHOT'O TOKa?

1) HVHAOyKUMOHHBIA TOK MMEET TaKO€ HANpaBlIEHUE, YTO €r0 MarHUTHOM I110J1€ NPENATCTBYET
U3MEHEHHIO TOT0 MATHUTHOTO TI0TOKA, KOTOPOE €ro CO3/ajI0.
2) HMHIyKUMOHHBIH TOK HAIpaBJIeH IPOTHUBOIOJIOKHO HANPABISHHUIO SJIEKTPHUECKOrO TOKa,
KOTOPBIH €ro co3jal.
3) HanpaBneHue HHIYKIHOHHOTO TOKA ONpeeNnseTcs o MpaBuily OypaBumKa.
4) HanpasneHne HHIYKIIMOHHOTO TOKA ONPEENIAeTCs M0 IPaBHITy JIEBOH PyKH.

24. Io kakoii u3 GopMyI1 BEIUMCIIAETCS BEIMUYMHA CUIIBI AMIiepa?

& U

1)F =quBSina; 2) F=JBlSina; 3)J= ;4 J=—.
R+r R

25. Io kakoii u3 hopMyl BeIUMCIAETCS BeIMUUHA cHibl JlopeHua?

I)F = quBSina; 2) F=JB!Sina; 3) F=-1%_. ayp_ p¥p.g.
4re,r dx

26. KoTopast 13 HHXKENpUBEIEHHbIX (HOPMYII SBJISETCS ONpe/ie/IeHheM UHIYKTUBHOCTH KOHTYpa?

L= pun’v; 2)L=9; 3)g=—Ld—‘]; 4)L=ﬁ.
1 dt w

27. Koropast U3 HIKEIPUBEAESHHBIX (hOPMYJI IIPEICTABISIET COOOH HHAYKTHBHOE CONPOTHUBIICHUE
KOHTYpa NepEeMEHHOMY TOKY?
U 1

V4
1) R=—; 2)R=p—; 3)R =—; 4R =0L;
) J ) S ) wc ) R,

28. Kakue kosebaHusi Ha3bIBAIOTCS BBIHYKICHHBIMH JJICKTPHYCCKUMH KOJICOaHUSIMU?

1) Konebanus, BO3HUKAONIE B CHCTEME IIPH COOOLICHWM HEpPBOHAYAaJIBHOIO 3araca
SHEPTHH, BCICACTBUE COOCTBEHHBIX CBOMCTB CHCTEMBI U IIPH NPEHEOPERKNMO MaJIbIX MOTEPSIX
SHEPTUH Ha BBIACICHHE TEIUIOTHI.

2) Konebanus, CymecTBYONINE B CUCTEME IIPH IOCTOSIHHOM ITONOJHEHHH 3aI1aca SHEPTHH.

3) Konebanus, mpoucxomsiye Mo MaTeMaTHIeCKOMY 3aKOHY CHHYCa MJIH KOCHHYCA.
4) Konebanus, mnpoucxojsmye B LENM C HEPEMEHHBIM HCTOYHHKOM TOKa C

SJIEKTPOJBUIKYILIEH CHIIOH. & = &, - sin (a)ﬁt)

29. Kotopast 3 HKenpuBeCHHBIX (OPMYJT XapaKTepU3yeT HHIYKTHBHOE COMPOTUBIICHHE?

2
R2+[a)L7L]; 2) R(,:i; 3)2:./R2+(a)L)2; 4) R, =oL;
wc

wc

5. OIITHUKA

1. Enqununna u3MepeHus OnTUIeCKOH CHITbI JIMH3BI?
1) crepannan; 2) mokc; 3)repu; 4) AMONTpPHE; 5) METp.

2. Onrtuueckast cuia JIMH3bI paBHa 2 ai1. Haiinute ee hokycHoe paccTosHue.
1)20cm;  2)25cm;  3)50cm; 4)80cm; 5)1m.

3. B kakoii U3 HHXKE TNIEPEUNCIICHHBIX CPEl CKOPOCTh paCHpOCTpaHCHUS CBETa Han6om>ma${, €ClIn
TI0Ka3aTeJIU IPEJIIOMIICHUS OTUX CPE CICAYIOIIHUEC!

1)anma3 - n=2.41; 2)Boma- n=1.33; 3)cmupr- n=1.36; 4)suraps- n=1.54.
4. Kakoe n3 Cleayromux ycIOBUN yKa3bIBaeT, UTO JHH3a pacceBaromas?

1) D=3antp; 2) F<10cm; 3) D<0; 4)nun3a Boruyras; 5) n300pakeHHEe MHEMOE.
5. Kakoe n3 HUKECIeIYIOIHX YCIOBHUI YKa3bIBaeT, 4To JIMH3a cobuparomas?

1) nun3a BeIyKIast; 2) H300pakeHUe B JINH3E MHUMOE;

3) u3o0paxxenue B auH3e npsmoe; 4) D>0.

6. UTo MOXHO cKa3aTb 00 yIiie majeHus Jiydya CBeTa Ha MOBEPXHOCTb paszielia IBYX Cpell U yrie
MPEJIOMIICHHS], €CJIM JIyd BBIXOAUT M3 ONTHUYECKH 0oJiee MUIOTHOH Cpeabl B ONTHYECKH MEHee
MJIOTHYIO?

1) yron nasenust 60JbLIE Yrila OPETOMICHHS;

2) yrou npenomiieHus 0OJIbIIIe yriia naJeHus;

3) yroi npenoMIIeHHs PaBeH Yriy NajeHus;

7. Kakoii yrom mnpenomieHHs COOTBETCTBYET NPEAEIbHOMY YIIy MOJHOIO BHYTPEHHErO

oTpakeHus?
1)0% 2)45% 3)90°% 4)180°.
8. Kak n3meHuTcs GOKycHOE pacCTOSIHUE CTEKIISIHHOW JIMH3BI, €CIIH €€ OMYCTHTh B BOLY?

1) He u3mMeHuTCs;  2) YBENUUYUTCS;  3) YMEHBIIUTCS.



9. .Hy'-I CBCTA IIAJaCT Ha I'paHMIy pa3/eiia AByX CPpEA C MOKa3aTeJICM HNPCIOMIICHUS 1y U 1, . B

KaKMX CITy4asx yroJ MaJeHHs paBeH YIily IpeJoMIeHus?
)n>n,; 2)nm=n,; 3)n<n,.
10. JIyist KakuX OPOLIECCOB XapaKTePHO sBJIEHUE UHTephepeHnn?

1) 11 2IeKTPOCTaTUYECKUX MTPOLIECCOB;

2) nist BCeX BOJIHOBBIX IIPOLIECCOB;

3) mist IpOLECCOB PAMOAKTUBHOIO PacIaza;

4) 115t 9NeKTPOMarHUTHBIX IPOIIECCOB.

11. Kakue BOJHBI yIOBIETBOPSIOT YCIOBHIO KOT€PEHTHOCTH?

1) BOJIHBI, MMEIOLIME OMHAKOBBIE (ha3bl  MOCTOSIHHYIO Pa3HOCTh AJHMH BOJIH;
2) BOJHBI, HMEIOIIHE OJMHAKOBYIO JUIMHY BOJHBI U IOCTOSIHHYIO PAa3HOCTb (a3;
3) BOJIHBI, HCITyCKaeMble OTHUM HCTOYHHKOM;

4) BOJIHBI, UMEIOIIUE PA3IHYHYIO JUIMHY U TIOCTOSIHHYIO (asy.

12. Kakue BosHbI MOTYT HHTEp(DEpUPOBATH?

1) BOJMHBI OT OTHOTO UCTOYHHUKA CBETA;

2) BOJIHBI, PACIPOCTPAHSIONIMECS B OJHOMU IIIOCKOCTH;

3) BOJIHBI, HIMEIOLINE OIMHAKOBYIO DSHEPTHIO;

4) BOJIHBI OJMHAKOBOMN JUIMHBI U IIOCTOSIHHOM pa3HOCTH (a3.

13. IIpu xakoif pa3HOCTH X0/Ja BOZHHKAET yCUIICHHE KollebaHui npyu uHrepdepeHunn?

1) mpu pa3HOCTH X0/a, PaBHOM Y€THOMY YHCILY [JIMH [TOJYBOJIH;

2) mpu pa3HOCTH XOAa MEHbIIE JUIMHBI BOJIHBL;

3) npu pa3HOCTH X0Ja, paBHOH LenIoMy unciy ¢as;

4) mpu pa3HOCTH X0/a, PABHOM HEYETHOMY YHCITY AJIMH MOJYBOJIH.

14. TIpu kako# pa3HOCTH X0/a BO3HHKAET ociaabiieHne Konebanuii npu uHTEpdepeHmn?

1) mpu pa3HOCTH X0, paBHOW LEIOMY YHCITy JJTUH TTOJTYBOJH;

2) mpu pa3HOCTH XO/a, PaBHOW HEUYETHOMY YHCITY JUIMH IOTYBOJH;
3) npu pa3HOCTH X0J1a MEHbLIE JUIMHBI BOJIHBI;

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

15. Kakoe ¢u3nueckoe sBICHHE OTHOCUTCS K TU(PPaAKIUU BOIH?

1) siBlieHHEe HAJOXKEHHs BOJH, B pe3yJbTaTe YEro IOJy4aeTcsi OIpe/elicHHas KapTHHA
MaKCUMyMOB 1 MUHHMYMOB;

2) siBieHre OrudaHus BOJIHAMU TIPETISTCTBHS;

3) pasnoxeHre 0enoro cBera Ha COCTABJISIOIIKE LIBETA,;

4) siBneHue ocaabiIeHHs CBETOBBIX BOJIH IIPH PACIIPOCTPAHEHHH B CpeIe.

16. IIpu kaKoM ycIOBHH MOXHO HaO0AaTh AUMPAKIHIO BOIH?

1) ecnu aymMHA BOJIHBI BO MHOTO Pa3 MEHbILIE pa3MepoB mpeamMeTa?

2) eciy AJMHA BOJIHBI paBHA YETHOMY YHCITy aMILUTUTY]] KOJICOAHHI;

3) ecnu ATMHA BOJIHBI COM3MEPHMA C JINHEHHBIMU pa3MepaMy IpeaMeTa;

4) ecnu (asa kosneOaHUH HEMPEPHIBHO M3MEHSETCS.

17. Kakoe siBieHHE CBUACTEIBCTBYET O TOM, YTO CBET IPEACTABISET COOO0I AEeKTPOMAarHUTHbIC

BOJIHBI?

1) nnrepdepeHLus cpeTa;
2) nudpakuus CBETOBBIX U 31€KTPOMArHUTHBIX BOJH;

3) mornomeHue cBeTa MpH PaclpoCTPaHEHUH B CPeLE;
4) CKOpPOCTB PacIpOCTPAHEHUS CBETA U JICKTPOMAarHUTHBIX BOJIH B BaKyyMe.

18. CkonbKO IJIMH BOJH MOHOXPOMAaTHYECKOIO CBETa C YacTOTOW KOJeOaHWH v=5-10"Tn
YIOXKHTCS Ha ITyTd JuuHod £ =1.2um B Bakyyme?

1)2; 2)10; 3)500; 4)2-10°

19. Uro mnpoucxXomauT C JIydoM O€loro cBeTa IpH IPOXOXKICHHH YEpe3 TPEXTPaHHYIO
CTEKJISIHHYIO TIPU3MYy, €CIM II0Ka3aTelb MPEJIOMJICHHS NPH3MbI OONbIIe  MOKa3aTess
MIPEIOMJICHUST OKpYIKaroIiel cpeabl?

1) JIyu cMmeraercs BBIXOAS U3 IPU3MbI B HAIIPABIICHUH I1apaJulelIbHOM HayaabHOMY;

2) Jlyu oTkioHnsiercs;

3) Jlyd4 oTKIOHSAETCS K BEpUIMHE IPU3MBI M TIPH 3TOM PA3/IaraeTcs Ha BETHBIC IyYKH;

4) JIy4 OTKIOHSAETCSI K OCHOBAHMIO IIPU3MBI U TIPU 3TOM Pa3JIaraeTcsi Ha LBETHBIE ITYYKH.

20. Kakue Qusnyeckue sIBICHHS IPOUCXOIAT C JIydOM O€JIOro CBeTa IpH MPOXOXKICHHU Yepes3

CTEKJITHHYIO TPEXTPAHHYIO IPU3MY?

1) unrepdepenuus;

2) nudpakius U npesoMIIeHHE;

3) mpenomileHHe U AUCIIEPCHs;

4) narepdepeHuust u UGpaKuus.

21. JIlyun KakOoro MOHOXPOMATHYECKOTO CBETAa MMEIOT HANOOJBIIYIO UTHHY BOJHBI?

1) puoneroBrie;  2) opamkeBble; 3) 3eleHbIC;  4) KpacHbIE.

22. JIyun Kakoro MOHOXPOMAaTHYECKOTO CBETA MMEIOT HAaNOOJIBIYIO YacTOTy KoJaeOaHuit?
1) 3enensie;  2) cunme; 3) KpacHble;  4) OpaHXKEBBIC.

23. Yro ompeneinsieT IBET JIy4a ¢ TOYKH 3PSHUSI BOIHOBOH IPUPO/IBI cBETa?

1) ammnTyzna konebanuii; 2) CKOPOCTh PpacpoCTPAHEHHS BOJHBL,

3) da3a xonebanuii BOmHBI, 4) AMMHA BOJHBI; 5) 4acTOTa BOJIHBI.

24. Tlo kakoMy 3aKOHY PacCE€HBAaIOTCs CBETOBBIE JIyuu B aTMOchepe?

1 1
DAY 2) A% 3)—: 4 —.
) ) )/1 )/1

4

25. B uem coctout pasiau4ue Mexany €CTECTBECHHBIM U IOJISIPU30BAHHBIM cBeTOM?

1) B CKOPOCTH pacrpoCTpaHEHUs CBETOBOI1 BOJIHEI,

2) B IUIOCKOCTH KOJIEOaHHH HAMPSHKEHHOCTEH 3MEKTPUYECKUX U MATHUTHBIX BEKTOPOB CBETOBOI
BOJIHBI;

3) B MOTJIOIIEHUH CBETOBOM BOJIHBI BEIIECTBOM;

4) B paccesHHU CBETa MEJIKHMH YacTHUIIAMH U MOJICKyJIaMH BEI[ECTBa.

26. Kakue BemecTBa Ha3bIBAIOT ONTHYECKH aKTUBHBIMH?

1) KOTOpBIE MOTTIOMIAIOT CBET;
2) KOTOpbIE U3MEHSIOT HallpaBJICHUE PAaCIIPOCTPAHCHNUS CBETA;
3) KOTOpBIE BPAIAIOT MIIOCKOCTH NOJSPU3AIlUH CBETA;



4) KOTOpBIE pa3nararoT Oenblil CBET B [BETHON CHEKTP.

6. OCHOBBI ATOMHO U SIAEPHOM ®U3UKU
1. KanroBas ¢pu3uka U3yyaer siBJICHUSL:

1) nmpoucxoasmue co CKOPOCTAMH CPAaBHUMBIMH CO CKOPOCTBIO CBETA;

2) mpoMCXOAsIMe B MAaKpOMHUpE, NPHU OOBICHEHHH KOTOPBIX Kiaccuuyeckas (M3MKa HHOTIA
BCTpEYAEeT 3aTPYAHCHUS;

3) mpoucXoAsIre B MAKpOMHUPE, KOTOpbIE Kilaccuyeckast Gpu3nka 0ObsICHUTb HE MOXKET;

4) npouCcXOAAIINe IPH BHICOKUX JaBICHHUAX M OUEHb BHICOKUX TEMIIEpaTypax;

5) yka3aHHBIE B IyHKTaxX 1) u 3).

2. KBanroBas runoresa [lnaHka cOCTOUT B TOM, 4TO:

1) u3nmy4eHue M MOMJIOLICHUE CBETA IPH BBICOKUX TEMIEpaTypax IPOUCXOIUT HENPEPHIBHO, a
IIPU HU3KUX — JUCKPETHO, T.€. ONPEEISHHBIMU MOPLHUAMH (KBaHTaMH);

2) M3JIy4eHue CBEeTa MPOMCXOAUT IUCKPETHO, a MOTJIONIEHHE — HENPEPHIBHO;

3) u3iIy4eHue U MOMJIOUICHHE CBEeTa MPOUCXOJHUT AUCKPETHO;

4) u3nyyeHUe U TIOIJIOIICHHE CBETa IMPOUCXOAUT TOJIBKO NPH MepexoJe aroMa M3 OIHOTO
CTallMOHAPHOTO COCTOSIHUS B IPYroe;

5) xBaHT cBeTa (POoTOH) 00MaAaET KaK KOPIMYCKYISPHBIME, TaK  BOJTHOBBIMH CBOICTBAMH.

3. Kax u3MeHuTCs 4acToTa U3IydeHHs], €CJIM DHEPruio KBAaHTA yBEIHMUUTCS B 2 pa3a?

1) yBenuuntes B 4 pa3a; 2) yMeHbIIUTCS 4 pa3a; 3) HE U3MEHHTCS
4)yBenuuuTcs B 2 paza;  S5) yMEHBIIUTCS B 2 pasa.

4. Kakas popmyna onpenensier uMmnynbsc Gporona?

hv h hv h
D) p=mc; 2) p=—; 3) p=—; 4 p=—up=—;
c A c A
5) Bce mpuBeAeHHbIC B MyHKTaX 1,2 1 3 (HOpMyJIbI SBISFOTCS MPaBUIBHBIMU.
5. OT KaKuX MmapameTpoB 3aBHCUT 3HaueHHE (POTOTOKA HACBILICHHS?
1) ot sHepruu otoHa; 2) OT CBETOBOTO MOTOKA; 3) OT 4aCTOTHI OOJIYYAOLIErO CBETA;

4) OT CBETOBOro IOTOKAa M OT YacTOThI OOJY4aloIlero CBETa; 5) OT CKOPOCTH BBUICTAIOIINX
9JIEKTPOHOB.

6. YpaBaenue ¢potodddexTa npu ycaoBuu 3anupanus GOTOTOKa UMEET BUIL:

2
1 hv:A+%; 2) hvy=A; 3) hv=A+eU,; 4) hv=myc; 5) h%=p.

7. Kakue dakTopsl onpesestoT KpacHyo rpaHuiy ¢potodddexra?
1) sueprus GpoToHa; 2) HaMpsHKEHHE MEXK/Iy aHOIOM M KaTOAOM; 3) [UIMHA CBETOBOi BOJIHBL,
4) BemecTBO aHoa; S5) BEIIECTBO KaToa.

8. Ilpu OcBelICHNH IIIaCTHHBI 3eJIeHBIM cBeToM (oTtoadderra Het. byner s on Habmonarscs
pu 00JIy4EHHH TOM Ke MIACTHHBI KPACHBIM CBETOM?

1) Her;

2) na;

3) Gyzer, eciii HHTEHCUBHOCTh KPACHOT'O CBETA OOJIbIIIE, YeM HHTEHCHBHOCTD 3€JICHOTO CBETA;
4) Her, T.K. pab0oTa BBIXO/Ia AIEKTPOHA U3 TNIACTHHBI OyIET ele Ooblie;

5) HeT oTBeTA.

9. JlaBiieHue, OKa3bIBaEMOE Ha Tella DJICKTPOMATHUTHBIM H3Ty4eHHEM, MOXKHO O0BSICHUTH?

1) TombKO Ha OCHOBE KBAaHTOBOI TEOPHUH;

2) TOJIBKO HA OCHOBE BOJIHOBOH TEOPHH;

3) Ha OCHOBE KBaHTOBOW U BOJHOBOW TEOPHUU;

4) ucronb3ys Ul Pa3IMYHBIX TEJ pa3HbIe TEOPHH;

5) BO3HUKHOBEHHEM MEXaHHUYECKHX CHJI 32 CUET 3JIEKTPOMArHUTHOTO MOJIA.

10. OarHAKOBO JK 1aBlICHHE, OKAa3bIBAEMOE CBETOM, Ha YEPHYIO HIIH OCIyI0 MOBEPXHOCTb.

1) onunakoBo;

2) Ha Geyto IOBEPXHOCTb JaBJI€HHE CBETa OOJIbLIE;

3) Ha YepHYIO0 NOBEPXHOCTb JaBJIEHHs CBETa OOJIbIIIE;

4) pe3ynbTaT 3aBUCHUT OT JUIMHBI CBETOBOW BOJIHBI, AAAIONIEH HA OTH MTOBEPXHOCTH;
5) pe3y/ibTaT 3aBUCHUT OT SHEPTUU (POTOHOB.

11. Kakue cBoiicTa cBera noarsepxaaet 3¢ pexr Komnrona?

1) apext Komntona He JaeT BO3MOXKHOCTH JIENaTh BBIBOJIBI O CBOICTBAX CBETA;

2) BOJIHOBBIE CBOICTBA CBETA;

3) KBaHTOBO-BOJIHOBBIE CBOHCTBA CBETA;

4) KBaHTOBBIEC CBOWCTBA CBETA;

5) Ha ocHoBe O(dekra Komnrona MOXHO caenaTh, BBIBOJ, YTO CBET CHOCOOEH
pacHpoCTPaHAThCS TONBKO B ADCONIIOTHO YIIPYIHX Cpelax.

12. B kakoMm cilyyae 3HEprus aromMa BOAOpoja Ooiblie: KOrja 3JIEKTPOH HAXOAUTCS Ha

YAAICHHOI OT siipa OpOHTE WK Ha caMOi OIU3KOM K siapy?

1) Ha ynaneHHO# oT sipa opOuTe;

2) Ha camoli OJIM3KOM K s1ipy opOuTe;

3) sHeprus aToMa OJIMHAKOBa B 000OMX CITy4asix;

4) aToM BOJOpOJa MMeeT HauOONBIIYI0O YHEPIHI0O B MOMEHT mepexona ¢ ONu3Koi opOHuTHI Ha
YIAJICHHYIO;

5) Her oTBeTA.

13. Ha kakyo cTanMoHapHY OpOUTY NEPEXOAUT IEKTPOH B aTOME BOAOPO/A MPU HCIYCKAHUU
BHMMBIX JIy4ei?

1) co BTOpOIi Ha MEPBYIO;

2) c nr000ii Ha TIEPBYIO;

3) c mepBoii Ha HOOYO;

4) c mo6oii Ha TPETHIO;

5) ¢ nr00boit Ha BTOPYIO.

14. NimeeTcst 11 CBSA3b MEK/AY YaCTOTOW OOpallleH s AIEKTPOHA BOKPYT spa aToMa BOJIOPOAa U

YacTOTOH ero U3IydeHus?

1) nmeercs;
2) He uMeeTcs;
3) uMeeTcs, eciu 4acToTa 00paIleHHUs HEKTPOHA MHOTO 0OJIbIIIE YaCTOTHI H3IyYEHUS;



4) uMeeTcss  TONBKO IS OpOWT, pagMyChl KOTOPBIX  YIOBJETBOPSKOT COOTHOLIEHHIO:
h

m,p,r, =n 27 5

5) HMECTCs, €CIIN YacToTa 06paHICHI/Iﬂ JJICKTPOHA MHOI'O MEHbIIC YaCTOThI U3TyUCHUS.

15. CKOJIbKO KBAHTOB C pa3J'II/I'-IHOI71 3HepFI/IeI>'I MOXKET UCITYCKAaTh aTOM BOAOpOJa IIpU IEpexoae

3JIEKTPOHA C TPeThel OpOUTHI Ha MEpBYI0?

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

1) TOABKO DNEKTPOHBI 00Na#alOT HapsiLy € KOPIYCKYJIIPHBIMHM TaKKe M BOJHOBBIMHU
CBOICTBaMU;

2) TOABKO (POTOHBI 00NANAIOT KaK KOPIYCKYIIPHBIMH, TAK H BOJHOBBIMHU CBOICTBAMH;

3) gacTuIpl He MOTYT 00J1aAaTh BOITHOBBIMH CBOHCTBAMH, €CIIH MX Pa3Mepbl IPEBBIIIAIOT 1078 u;
4) nrobast yacThIa 00J1aaeT Hapsily ¢ KOPIYCKYJISIPHBIMH, TAK)KE U BOJIHOBBIMH CBOHCTBaMH;

5) BonHBI JEO0OW TPHUPOABI O0NamaOT, B TOW WIM HHOW CTENEHH, KOPIYCKYJSPHBIMH
CBOICTBaMU.

17. W3 coOTHOWICHUS HEONpPEICICHHOCTEH JUIsi KOOpPAMHAT ¥ MMIIYJIBCOB (Hampumep,

Ax-Ap, > i) CIIElyeT:
T2z

1) €CJIM MUKpOYaCcTULla HAXOAUTCS B COCTOSIHUHN C JOCTATOYHO TOYHBIM 3HAUYCHHUEM KOOPAWHATBL
(Ax - O) , TO COOTBETCTBYIOLIAA IPOCKIHA €€ HMITYJbCa B 3TOM COCTOAHHUU OKa3bIBACTCA

COBEPIICHO HEONpeNeNeHHOH (Ap, — ) , 1 Ha0GopoT;

2) MUKpPOYacTHIa HAXOIUTCS B COCTOSHUM, KOIJla HM €€ KOOPAHHATY, HH COOTBETCTBYIOLIYIO
HPOEKIIHIO €€ UMITYJIbCa TOYHO ONPEJICIUTh HENb3s;

3) ecili MHKPOUYACTHMIA HAXOJUTCS B COCTOSIHUM C TOYHBIM 3HAYE€HHEM KOOPJHMHATHI, TO H
3HAUEHHE COOTBETCTBYIOLIEH NPOEKLUUHM €€ HMILyJIbCa B ITOM COCTOSHMH MOXKHO TOYHO
OIIPEICIHTE;

4) uto yactuua obnazaeT OJHOBPEMEHHO KOPITYCKYJIIPHBIMH U BOJHOBBIMU CBOHCTBAMU;

5) 4TO 4YacTHI]a HE MOXET OJHOBPEMEHHO 00najgaTh KOPHYCKYJISPHBIMU M BOJHOBBIMH
CBOMCTBaMH.

18. ®usnueckuit cmbicn BOAHOBOW (GyHKUMHM (i - (YHKIMH), ONHUCBHIBAIOLIEH COCTOSIHUE

JacTUuObl COCTOUT B TOM 4YTO:

1) 3HaueHuUe BOJHOBOM (DYHKLHH PABHO BEPOSITHOCTH HAXOXKICHHS YACTHIBI B AJIEMEHTE 00beMa
dV B MOMEHT BpEMEHH ¢ .

2) BosHOBast (DyHKLHMS ONpEAEINSeT MOJOKEHHE YacTHIbl B NPOCTPAHCTBE B JAHHBIH MOMEHT
BpPEMEHH .

3) KBaApaT MOJYJIsl BOJIHOBOH (DYHKIIMU PaBeH OTHOLIEHHIO BEPOSITHOCTH HAXOXKACHUS YaCTULII
B MajioM oGbeme dV K 3ToMy 00beMy (IUIOTHOCTh BEPOSTHOCTH);

4) 3Hasi BOJHOBYI (YHKIHIO, MOXHO OIpPEACIUTh TPACKTOPHIO JBIDKCHHS 4YacTULBl B
MIPOCTPAHCTBE;

5) Her oTBeTa.

19. Kakoe u3 yTBepxaeHuil spisiercst BepHbIM. YpaBHenue llpenunrepa

2
(Az// +%(E7u)(// :Oj:

1) ctporo moxassiBaeTCsi MAaTEMaTHUECKUMHI METOJaMH;

2) MMeeT peryysipHOe pelIeHHe IpH JI0OBIX 3HA4YeHMAX mnapamerpa E (MOJHOH 3SHEPrUM
YaCTHUIIBI);
3) MCIOIB3YIOTCS TOJIBKO IJISL PEIICHUS 3aJa4l 00 SHEPreTHYECKUX YPOBHSX JIEKTPOHA B aTOME
BOJIOPO/IA;
4) mocTymupyeTcs TakK )K€, KaKk B KJIACCHYECKOH MEXaHHKE IOCTYJIHPYETCS BTOPOH 3aKOH
Helorona.
20. Kakoe U3 MpHBEACHHBIX YTBEPXKACHHH siBisieTcss HeBepHbIM. COOCTBEHHBIN MEXaHHYECKUI

MOMEHT UMIIyJbca (CMH) L 3IEeKTpOHa:

1) BBenen st 00wsicHeHus onbiToB LllTepHa n [epiaxa mo paciienyieHn o y3Koro my4ka aToMOB
BOJIOPO/Ia B CHIIBHO HEOIHOPOAHOM MAarHUTHOM IOJIE;

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

3) KBaHTOBAsI BEIMYMHA, HE UMEIOLIAs KJIACCHYECKOr0 aHaJIora;

4) KBaHTyeTCs 1O 3aKOHY L = h,/s(s +l) , TJIe S - CHUHOBOE KBAaHTOBOE YHCIIO;

5) ecTb BenMYMHA CKAJISPHAS.
21. YTBepKIeHHE: «B OIHOM M TOM K€ aTOM€ HE MOXET ObITh Ooyiee OJHOrO 3JIEKTPOHA C

OJIMHAKOBBIM HAOOPOM YeThIPeX KBAHTOBBIX YUCeN 7, {, m, ¥ m_» OPEJCTaBIsIeT COO0H?

1) Bropoii nocrynar bopa;  2) npunuun [Taynu;  3)runoresy ae Bpoiiss;
4) runore3y [lnanka;  5) IPUHIMIT HEPA3TMYUMOCTH TOX/ECTBEHHBIX YaCTHUII.
22. S1npo aTOMOB y H30TOIIOB OJJHOTO ¥ TOTO XK€ AJIEMEHTa CO/IepXKAaT?

1) ogMHAKOBOE YKMCIIO HEHTPOHOB, HO PA3INYHOE YHUCIIO IIPOTOHOB;

2) OIWHAKOBOE YHUCIIO MMPOTOHOB, HO PA3JIMYHOE YHCIIO HEUTPOHOB;

3) KOIMYEeCTBO HEHTPOHOB PAaBHO KOJIMYECTBY IPOTOHOB;

4) OIMHAKOBOE YHCIIO AIICKTPOHOB;

5) pa3nIu4HOE YHCIIO HIEKTPOHOB.

23. Kakue yTBepKIAeHHs Ul JHEPTUHU CBS3H SApPa SBISAIOTCS BEPHBIMU?

a) SHeprus CBs3M spa paBHA TON SHEPIHM, KOTOpAs BBIACISAETCS NMPHU OOpa3oOBaHHM spa H3
OT/ENBHBIX YaCTHIL;

6) dHeprus CBS3M sApa — OTO JHEPrWs, HEOOXOAMMAas U IOJHOTO pPACIICIUICHHS siapa Ha
OT/ENaHHbIC YaCTHIBI (HyKJIOHBI);

B) DHEPrHs CBS3M sApa paBHa TOM SHEPIUH, KOTOPAs MOTJIOIACTCS IPH CHHTE3E S/Apa.

1) Tonbko yTBepxkacHHUE a); 2) TOJNBKO yTBepKAeHHUE 0); 3) TONBKO yTBEPXKICHHUE B);

4) ytBepxaeHus a) u 6);  5) yrBepxaeHus 0) u B);

24. JlehexT Macchl s1/ipa 3T0:

1) BennuMHA Pa3HOCTH CYMM Mace BCEX HYKJIOHOB M 00Pa30BaHHOI'O M3 HUX aTOMHOTO S1pa;

2) OTHOIICHHE MEXIy CYMMapHOH Maccoil HYKJIOHOB, HE CBS3aHHBIX MEXIYy COO0OH, u
CyMMapHO# Maccoi TeX K€ HyKJIOHOB, CBSI3aHHBIX MEXIY COOOH B siJpe aToMa;

3) BenMuMHA, HAa KOTOPYIO BO3pacTacT Macca BCEX HYKIOHOB IIpH OOpa3oBaHMM W3 HHX
aTOMHOTO 571pa;

4) pazHOCTP MEXIYy CYMMapHOHl Maccoli HEHTPOHOB M CyMMapHOH Maccoil NpPOTOHOB,
COJepIKAIIUXCS B SPE;

5) paciierieHue spa Ha OT/eNbHbIe HYKJIOHBL.

25. Kakas 13 npuBeeHHBIX (hOPMYJT OMUCHIBAET OCHOBHOM 3aKOH paJMOaKTHBHOrO pacnana?
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26. Kakoii 3apsig IMEIOT ¢ — YacTuIa, ff —4acTULA U y — U3IydeHue?

1) a—u4acTuna — MOJIOXKUTEIbHBIN; [ —4YacTUIla — OTPULATENbHBIN; y — U3Iy4eHHE HE UMEeT

3apsza;
2) o —uacTulla — OTPUIATENbHBIH; [ —yacTUIa — MOJOKUTEIbHBIN; y —M3Iy4eHHEe HE HMEeT
3apsia;

3) a—uactuna — He WMeeT 3apsja; [ —4YacTHIla — OTPHULATENbHBIN; j —H3Iy4eHHE -
MOJIOKHUTEIbHBII;

4) ¢ — wdactHIla — MOJOXHUTENBHBIH; [ —dacTUIla — HE HMEET 3apsla; y — H3JIydeHHUE -
OTPHULIATEIbHBIH;

5) o — YacTula — NOJOKUTENbHBIN; [ — YacTUIAa U y — U3Ty4eHHE - HE NMEET 3apsaa;

27. Kakue sipepHble IpOLECCH MPUBOIAT K CTPYKTYpHOW IepecTpoiike saep aToOMOB, a KaKHe
Her?

1) a—, f— pacnan He U3MEHSIOT COCTaB sJpa, y — U3IyUYCHHUE — U3MEHSET;
2) a—pacnag ¥ y — U3My4eHHE U3MEHIIOT COCTaB s1pa; [ — pacmaj HeT;

3) f—pacnagu y— U3IydeHHE U3MEHSIOT COCTaB spa; ¢ — pacIaj HeT;

4) a—, f— pacnag U3MEHSIOT COCTaB sIIpa, y — U3JIy4eHHE — HET;

5) -, f— pacnanx u y— U3My4EHHE U3MEHSIIOT COCTaB spa;

28. Kakue peakuuy Ha3bIBAIOTCS SAEPHBIMU?

1) peaximu, mpu KOTOPBIX SAPO MOTIIOMAIOT SHEPTHIO;

2) peakuuu, Ipu KOTOPBIX AP0 UCITYCKAIOT SHEPTHUIO;

3) IIpeBpallleHUsl aTOMHBIX SJACp IIpU B3aMMOJICCTBUU UX C JJICMEHTApHBIMU 4YaCTULIAMU WU

JIPYT C IPYTOM;
4) BepHBI BCe OIpe/ieNIeHNs JaHHbIe B ITyHKTax 1-3;

5) cpeau DaHHBIX ONpeIeeHUH HEeT BEPHOTO.

29. Jlns mpoTekaHMs YOPAaBISEMOH SIIEPHOM ILEMHOW peakuuu HEoOXOAMMO, YTOObI

K03(hDULMEHT pa3MHOKEHUST HEHTPOHOB OBLI:
1) 6onbme 1; 2) pasen 1; 3) mensbuie 1; 4) mensue 10;
K03()HUIMEHT pa3MHOKEHUSI HEUTPOHOB MOKET MPHUHUMAThH 000 3HAUYCHHE.

30. HﬂepHLIC peakyy CUHTE3a JICTKUX 1€P aTOMOB Ha3bIBAOTCS TEPMOSAACPHBIMHU, [IOTOMY YTO
OHH BO3MOXHBI:

IIpY HA3KUX TEMIEpaTypax;
IIPU BBICOKHX TEMIIepaTypax (Iopsiaka 10°- 10° K);

IIpY CBEPXHU3KUX TeMneparypax (nmopsaka 0,01 — 0,1 K);
MIPH CBEPXBBICOKUX TeMIIEpaTypax (Imopsaka 10'-10° K);

[IpY TEMIIepaTypax, yKa3aHHBIX B IIHKTaX 2) U 4).

4. METOJIUYECKHUE MATEPHAJIbI, ONPEJEJSIIOIIUE IPOLELYPbI
OIIEHUBAHUSI 3HAHWA, YMEHWM, HABBIKOB ¥ (WJIA) OIIBITA
JESITEJIBHOCTH,  XAPAKTEPM3YIOHUX  DOTAIIbL  ®OPMHUPOBAHUSI
KOMIIETEHIIAA

Jlekuuy OLEHMBAIOTCS II0 IMOCEIIAEMOCTH, aKTUBHOCTH, YMCHHIO BBIICIUTH IJIABHYIO
MBICIIb.

JlaGopaTopHble 3aHATHS OLIEHHMBAIOTCS 110 CAMOCTOSATEIBHOCTH BBINOJHEHHs pabOThI,
IPaMOTHOCTH B O)OPMIICHUH, IIPABUIILHOCTH BBINOJIHEHUS.

CamocrosiTenbHas paboTa OLICHMBACTCS 10 KAa4ECTBY M KOJIMYECTBY BBINOJHEHHBIX
JIOMAIIHUX WM KOHTPOJBHBIX paboOT, TIPaMOTHOCTH B O(GOPMIICHHH, TNPABHILHOCTH
BBIITOJTHEHUS.

IIpomexyTouHas aTTecTanus IPOBOAMUTCS B OpME 3a4eTa U SK3aMeHa.

Jlns monydeHus 3a4era U 9K3aMeHa CTYIEHT O4HOM (GopMbl 00ydeHHs NOJDKEH B TEUSHHE
ceMecTpa aKTHBHO IIOCCIATh JICKIMM W IPHHUMAaTh ydacTHe B OOCYKAEHHH BOIPOCOB
KacCarolIMXcs U3y4aeMOil TEMBI, BBIOIHUTH U 3aLIUTHTh OTYETHI IO IPAKTUYECKUM 3aHATHSM.

Z[J'ISI IOJTy4€HUsl 3a4e€Ta U DK3aMEHa CTYICHT 3209HOMI q)OpMLI 06y‘ICHI/I$I JOJIKCH
Hamnucarb KOHTPOJIBHYIO pa60Ty, AKTUBHO IOCCIIaTh JICKIMW W [PUHUMATL Y4YaCTHC B
06Cy)K,HeHI/II/I BOIIPOCOB KacCaromuxcs PI3y'-IaeMOI7[ TEMBI, BBIIIOJHUTH W 3AlUTHTb OTYCTHI IIO
TIPAKTUYCCKUM 3aHATHAM.

Kputepun oueHku 3adera M K3aMeHa MOTYT OBITh NOJY4YEHBI B TECTOBOH (opme:
KOJMYECTBO 0a/uloB WM  YHOBJIETBOPHTENIBHO, XOpOIIO, OMIM4YHO. Jlusg momyueHus
COOTBETCTBYIOIIECH OICHKM Ha 3a4eTe M SK3aMCHE 10 KypCy HCIIONb3YeTCs HaKOMUTEIbHas
cucTeMa OalbHO-PEHTHHIOBOH paboThl CTyAeHTOB. MITOroBas OleHKa CKIaabIBAeTCsl U3 CyMMBI
0aJJIOB MJIM OLICHOK, MOJYYEHHBIX M0 BCEM pasziesiaM Kypca U CyMMbl OaJUIOB IOJIyY€HHOH Ha
3a4yeTe U 3K3aMeHe.

Tabmuua 4.1 - Kputepun OleHKH YPOBHS 3HaHUI CTYICHTOB C MCIOJIb30BAHHEM TECTa
HAa 3a4eTe WIN 3K3aMEHE IO y4eOHOH AUCIHUILUINHE

Ornenka XapaKkTepuCTUKU OTBETA CTYICHTA
OTtnnuHO 86-100 % mpaBHIBHBIX OTBETOB
Xopomio 71-85 %
Y 10BIETBOPUTEIIEHO 51-70%
HeynosierBopurensHo Menee 51 %

OLIeHKa «3aYTCHO» COOTBETCTBYET KpUTCPUIM OIICHOK oT «OTJIUYHO» 0
«YAOBJIECTBOPUTCIIBHO».



OI_ICHKa «HE 3a4YTCHO» COOTBETCTBYET KPUTCPUIO OLICHKU «HE YIOBJICTBOPUTEIILHOY.

KonudecTBo 6amioB M OLEHKA HEYJIOBIETBOPUTENIBHO, YIOBJIETBOPUTENIBHO, XOPOLIO,
OTJIIMYHO OIPEAENIAIOTCS IMPOrPaMMHBIMH CPEJCTBAMHU 110 KOJIMYECTBY NPABMIIBHBIX OTBETOB K
KOJINYECTBY CJIy4aiHO BHIOPAHHBIX BOIIPOCOB.

Kpurepun onieHnBaHMs KOMIETEHIUH CIETYIOLIHE:

1. OrBerTsl MMEIOT MOJHBIE peuleHHs (C NpaBHIbHBIM OTBeTOM). MX copepikaHue
CBHUJCTEIBCTBYET 00 YBEPEHHBIX 3HAHMSIX OOYYAIOIIerocs M O ero YyMEHHH peliaTh
npodeccHoHaIbHbIe 3aJa4H, OLICHUBACTCS B 5 0aioB (OTJIMYHO);

2. bonee 75 % OTBETOB HMEIOT IOJHbIE pEIIEHUs (C HPaBUIBHBIM OTBEeTOM). Mx
COZIepKAHHUE CBHIETENBCTBYET O JOCTATOUHBIX 3HAHUAX OOYYAIOLIErocsi U ero yMeHUH pelaTh
npodeccroHanbHble 3a1a4n — 4 6ania (Xoporo);

3. He menee 50 % OTBETOB MMEIOT IOJHbIE peuIieHUs (C MPaBHIBHBIM OTBETOM). MX
COICPXKAHHUE CBHUAETENBCTBYET OO YIOBJICTBOPUTENBHBIX 3HAHMAX OOYYAIOLIErocs M O €ro
OrpaHHYCHHOM YMEHHUH peIlaTh NpodecCHOHANbHbIE 3a/ladl, COOTBETCTBYIOIINE €ro Oymylei
kBanuuKanuy — 3 6aia (yIoBJICTBOPUTEIBHO);

4. Menee 50 % OTBETOB MMEIOT pEIICHUS C MPABUIBHBIM OTBETOM. MX conep:kaHue
CBHJCTEIBCTBYET O CJa0bIX 3HAHHAX OOydYalomerocs W O €ero He YMEHHH pellath
npodeccroHantbHble 3aaa4n — 2 6ana (Heya0BICTBOPUTEIBHO).



