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1. IEPEYEHb KOMIIETEHIIUHA C YKA3AHUEM 3TAIIOB UX ®OPMUPOBAHUS B

MMPOIECCE OCBOEHUS OBPA30OBATEJBHOM ITPOI'PAMMBI

B pesynprare ocBoenus OIIOII nmo wnampasnenuto noaroroBku 35.03.05 CamoBojactso,
0oOyJaromuicss JOMKEH OBIAACTh CIEAYIOIMMU pe3ylibTaTaMd OOYYEeHUS 1O JTUCIUILINHE

«Duzukay:

Tabmuma 1.1 — TpeGoBaHus K pe3yabTaTaM OCBOCHUS JUCITUTITMHBI

Kon u
HaMEHOBaHUE
KOMIIETEHIIUH

Kon n HammeHOBaHME
WHJIUKAaTOpa JOCTHKEHUS
KOMIIETCHIINU

[lepedyens mIaHUpPyEMBbIX pe3yabTaTOB
00y4eHHS IO TUCIIUILTNHE

OIIK-1. Cnocoben
peuiaTh TUIIOBbIE
3aJaun
npodeCcCHOHAIbHON
JIESATCILHOCTH Ha
OCHOBE 3HaHUM
OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKUX U
€CTECTBEHHBIX HayK
C IPUMEHEHUEM
nH(pOpPMaAITMOHHBIX
TEXHOJOrui

OIIK-1.1/lemoHcTpupyeT
3HAHHE OCHOBHBIX
3aKOHOB
MaTeMaTUYCCKHUX,
€CTECTBEHHOHAYYHBIX U
o01enpogecCuOHATBHBIX
JUCITUILINH,
HEOOXOOUMBIX IS
PEIICHHS TUIIOBBIX 33J1a4
B 00J1aCTH CaJI0BOJICTBA

3nams: pyHnaMeHTaNbHBIC 3aKOHBI (DU3HUKH,
TUISL pEILICHNs] CTaHIAPTHBIX 33134 U UX
NpUMEHEHHE B 00JIACTH CaI0BOJICTBA
Ymems: JlemoHCTpUpOBATH 3HAHUS
(GyHIaMEHTAIBHBIX 3aKOHOB (DM3UKH, JUIS
pelIeHus CTaHJapTHBIX 3a/a4d U UX
NpUMEHEHHE B B 00JIACTH CaJI0BOJCTBA
Bnaodems: naBbIKaMH 1EMOHCTPHPOBATH
(byHIaMeHTaIbHBIC 3aKOHBI (DU3UKH, B JUIS
pelIeHus CTaHJapTHBIX 3a/a4d 1 UX
pUMEHEeHHE B 00JIACTH CaI0BOJICTBA

2. OMUCAHUE MTOKA3ATEJENW U KPUTEPUEB OIITEHUBAHUSI KOMIETEHIINIA
HA PA3JIMYHBIX OTAITAX UX POPMHUPOBAHUA, OIIMCAHUE HIKAJI
OLEHUBAHUA

Tabmuma 2.1 — Iloka3aTenu M KpUTEpUU ONpEAEIEeHUs YPOBHA C(HOPMUPOBAHHOCTU

KOMIIETEHIIMH (MHTErpUpOBaHHAs OLIEHKA YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIIUHN)

Kon u Tnanmpyem Onenka ypoBHs cQOPMHUPOBAHHOCTH
HAaUMEHOBAaHUE bie
MHAMKATOpa pE3YIBTATEL HEYJIOBJIETBODP | YIIOBJIETBOPHUTE XOpOIIO OTIHHHO

JOCTHKEHUS P — UTENBHO JBHO

KOMIIETEHIINH
OIIK-1.1 3namo: YpoBeHb YpoBeHb YpoBeHb VYpoBeHb 3HaHMI
HemoHncTpupye | dyHIaMeHTa 3HAHUU 3HAHUU 3HAHUU dbyHIaMeHTabH
T 3HaHUE JIbHBIE dbyHnamenTan | ¢yHaaMeHTalb | QyHIAMEHTalb | bIX (PU3NYECKUX
OCHOBHBIX 3aKOHBI BHBIX 3aKOHOB | HBIX 3aKOHOB HBIX 3aKOHOB | 3aKOHOB B
3aKOHOB ¢busuky, U1 | GU3MKK HIDKE | MHUHHUMAaJIbHO buzuku o0beme
MaTEMaTUYECKH | PELICHUS MUHUMAJIbHBl | JIOIMYCTUMBIM | COOTBETCTBYET | COOTBETCTBYIOILL
X, CTaHJApPTHBI | X TpeOOBaHWM | 7S peuIeHus [porpaMMe | €M Imporpamme
€CTeCTBEHHOHA | X 33/1a4 U UX | HEOOXOJUMBIX | CTaHJIAPTHBIX MOJIrOTOBKE, | MOJTrOTOBKE, 0€3
YUHBIX U MPUMEHEHUE | JUIsl pelIeHus 3ajad, JIOTIYIIIEHO OIINOOK.
obmernpogeccu | B o0xactu CTaHJAPTHBIX JIOTYLICHO HECKOJIBKO
OHAJIbHBIX CaJlOBOJICTBA | 3a/a4, UMeIn MHOTO HEerpyobIX
JMCIIUILINH, MECTO TpyObIe HEerpyObIX OIINOOK.
HEOOXOIUMBIX OILIINOKH. omn0oK.




JUIS peLIeHUs Ymems: [Ipu pemwrennn | Ilponemonctpu | [Iponemonctpu | [IponemoncTpup

TUNOBBIX 33734 | JIeMOHCTpUp | CTaHAAPTHBIX | POBAaHHBIC pOBaHHBIC BCE | OBaHBI BCE

B o0J1acTH OBaTh 3aja4 He OCHOBHbIE OCHOBHBIE OCHOBHbIE

CaJl0OBOJICTBA 3HaHUS MPOAEMOHCTD | YMEHHS YMEHUS yYMEHUS
byHIaMeHTa | UpOBaHbI UCIIONIBb30BaTh | UCIOJIB30BaHUA | MCIIOJIb30BaHMS
JIBHBIX OCHOBHBIE ¢bynnamenTtans | pyHmameHTanb | pyHAaMEHTaIbH
3aKOHOB YMEHUS HbI€ 3aKOHbI HBIX 3aKOHOB BIX (PU3UYECKUX
¢bu3uKy, 17151 | UCTIOIB30BaTh | (U3UKHU MPH bu3uku npu 3aKOHOB IIpH
peLeHus 3aKOHBI peleHnu pelLeHnu peLeHnn
CTaHIApTHHI | (U3UKH, CTaHJAPTHBIX CTaHJAPTHBIX | HECTaHIAAPTHBIX
X 3a/1a4 ¥ UX | UMEJIM MECTO | 3a7a4. 3aJlaHusl | 3a]a4 UMelu 3aja4. 3asaun
pUMEHEeHHe | rpyObie BBITTOJIHEHBL, HO | MECTO pemieHsl 6e3
B B 00acTH | OIMIUOKH. HE B ITOJTHOM HerpyobIe omuOOoK B
CaJIoBOJICTBA o0BeMme. OLINOKHU IIOJIHOM 00beMe
Bnaoemuv: [Ipu pemennn HNwmeercs Nwmerorcs [IponemoncTpup
HaBbIKAMU CTaHJAPTHBIX | MUHHMAJIbHBIHI 0a3oBbIe OBaHbI HaBBIKU
JIEMOHCTPHP 3a7a4d He Ha0Op HaBBIKOB HaBBIKH UCTIOJIb30BaHUS
OBaTh IIPOAEMOHCTP IpUMEHEHHUS OpUMEHEeHHs | pyHAaMeHTalbH
¢dbyHgameHTa | HMpOBaHHBIX | (yHIamMeHTanb | QyHAAMEHTaNb | bIX (U3NYECKHUX
JIbHBIE HaBBIKH HBIX 3aKOHOB HBIX 3aKOHOB | 3aKOHOB IpHU
3aKOHBI WCTIOJNB30BAHU |  (PU3UKH JUIS (GU3MKK IpU | peIIeHUH
¢u3uky, B s peleHus pelLeHuu HECTaHAAPTHBIX
ISt dbyHgaMeHTan | CTaHAapTHBIX CTaHJAPTHBIX | 3a/1a4. 3a71auu
pereHus BHBIX 3ajad. 3aja4un 3aj1ay C peleHsl 0e3
CTaHIApPTHBl | (U3NIECKUX peIeHsI C HEKOTOPBIMH | OIIUOOK U
X 3a/1a4 ¥ UX 3aKOHOB HEKOTOPBIMU He/lloueTaMHu | HEJIOYETOB.
MPUMEHEHHE | HWMENH MECTO HE/I0YeTaMHU.
B oOnacTu rpyObie
CaJI0BOJICTBA OILINOKH.

Omnucanue MKabl OLICHHUBAHUA
1. OHGHK& «HCYOOBJICTBOPUTCIILHO» CTABUTCA CTYACHTY, HC OBJIAACBIICMY HM OJHUM U3

AIIEMEHTOB KOMIIETEHIIMH, T.€. OOHAPYKUBIIEMY CYIIECTBEHHbIE MPOOENbl B 3HAHUU OCHOBHOTO
IPOrpaMMHOTr0 MaTepHuaa Mo JUCHUIUIMHE (IPAKTHKE), JOMYCTUBIIEMY MPUHLIUITHATIbHBIE OLITUOKI
P IPUMEHEHUH TEOPETUIECKUX 3HAHUN, KOTOPBIE HE MO3BOJISIOT €MY MPOJOJDKUTE O0yUeHUE HITN
NPUCTYNHUTh K MPAKTUUYECKOW JEeATENbHOCTH O€3 JOMOJHUTENbHON MOJIrOTOBKU M0 JaHHON
JMCIIUIUIMHE.

2. OmeHKa «yJIOBJIETBOPUTEITHLHO» CTAaBHTCS CTYACHTY, OBJAJCBIIEMY JJIEMEHTaAMHU
KOMIIETEHIIMM <«3HaTh», T.€. MPOSBUBILIEMY 3HAHUS OCHOBHOTO MIPOrpaMMHOr0 MaTepuana Io
JTUCIUTIINHE (TIPaKTUKE) B 00beMe, HEOOXOIUMOM IS TTOCIIEAYIONEro O0yUYeHUs U MPECTOSIIEH
MPaKTUYECKOW JESITENbHOCTH, 3HAKOMOMY C OCHOBHOM PEKOMEHJOBAaHHOW JHUTEPATYypOU,
JIOTTyCTUBIIIEMY HETOYHOCTH B OTBETE HA DK3aMEHE, HO B OCHOBHOM 00JIaar0eMy He00X0IMMbIMU
3HAHUSMU ISl UX YCTPAHEHUS IPU KOPPEKTUPOBKE CO CTOPOHBI IK3aMEHATOPA.

3. O1eHKa «XOPOIII0Y» CTABUTCS CTYJEHTY, OBIIAJEBIIEMY JIEMEHTAMH KOMIIETEHIINN «3HATHY U
«YMETb», MPOSBUBIIEMY IOJTHOE 3HAHUE MPOrPAMMHOI0 MaTepuaia Mo JAUCHUILUIMHE (IIPAKTHUKE),
OCBOMBIIIEMY OCHOBHYIO PEKOMEHOBAHHYIO JINTEPATYPY, OOHAPYKUBIIEMY CTAOMIIBHBIA XapaKTep
3HaHUH U YMEHUH U CIIOCOOHOMY K MX CaMOCTOSITEIbHOMY NPHUMEHEHHIO U OOHOBJIEHHIO B XOJI€
MOCJICTYIONIETO 00YUEHUS U TTPAKTUUECKON JCATEIHHOCTH.

4. OHGHKa «OTJIMYHO» CTABUTCA CTyI[eHTy, OBJI&I[GBH_ICMY SJIEMCHTAMHU KOMIICTCHIIUU «3HATb»,
«YMETb» H «BJAJICTb», TMPOSBHUBIIEMY BCECTOPOHHHWE M TIyOOKHE 3HAHHS MPOTPAMMHOTO



MaTepuaia 1o JUCHUIUIMHE (IIPaKTHUKE), OCBOUBILIEMY OCHOBHYIO M JONOJHUTENBHYIO JINTEPATYDY,
OOHapyKUBIIEMY TBOpPYECKHE CHOCOOHOCTM B IIOHUMAHUHU, W3JIOKEHUM U IPAKTUYECKOM
UCIIOJIb30BAHUH YCBOCHHBIX 3HAHUM.

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

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

3. TUHNOBBIE KOHTPOJIbHBIE 3AJAHUA WJIN HWHBIE MATEPHUAJIbBI,
HEOBXOJIMUMBIE J1JIs1 OIEHKH 3HAHI/Ifl, YMEHI/Ifl, HABBIKOB U (MJIN) OIIBITA
JAEATEJBHOCTMU, XAPAKTEPU3YIOIIUX ITAIIbI OOPMHUPOBAHUA
KOMHETEHHI/Iﬁ B ITPOLIECCE OCBOEHMUA OBPA30OBATEJILHON TPOI'PAMMBbI
Tabmuna 3.1 — TunoBble KOHTPOJIbHBIE 3aJaHUS COOTHECCHHBIE C WHIMKATOPAMH TOCTHKEHUS
KOMIIETEHIINI

WuaukaTop AOCTHKEHUS KOMIIETEHINH Ne 3aganuii (BompocoB, OUIIETOB, TECTOB U
IIp.) AJISl OLIEHKH pe3yJIbTaTOB 00YUYEHMUSI 110
COOTHECEHHOMY MHJUKATOPY TOCTHKEHUS
KOMITETCHIINH

Mexanuka: Bonpocsl — 6,9,12,21,25,26
TepMonnHamMuka ¥ MOJICKYIISIpHAs pu3mKa:
Bompockl — 2-5,10,13,21
DJIEKTPOMArHeTU3M: BOTIPOCHI: BOIIPOCHI —
1,14,15,21,22

DJIEKTPOMArHUTHBIC KOJICOAHUS U BOJIHbI:
Bonpocsl — 1,12

Onruka: Bonpock — 2,14,15,19

OIIK-1. lemoHCTpUpYyET 3HAHWE OCHOBHBIX
3aKOHOB MaTeMaTUYECKUX,
€CTECTBEHHOHAYYHbBIX U
oOmienpodecCHoHaNbHBIX TUCIUILINH,
HEOOXOIMMBIX ISl pEIICHUSI TUTIOBBIX 3a/1a4
B 00J1aCTH CaZ0BOACTBA

3.2. Bonmpocs! AJ151 CAMOKOHTPOJISI ¥ MOATOTOBKH K NPOMEKYTOYHOMY KOHTPOJIIO

1. MEXAHHUKA (1 kypc, 2 cemecTp)

1. ®wusuka u ee CBA3b C IPYTHUMH CHEIUATBHOCTIMH.

2. Kunemaruka, ee ocHOBHbIE NOHATUS. CpelHASI © MTHOBEHHAs CKOPOCTH M YCKOPEHUSI.

3. HopmanbHOe M TaHT€HIMAIbHOE YCKOPEHHS U OMNHCAHME C UX IOMOIIBIO JIPYrHe BHJIbI
JIBUKEHHSL.

4. BpamarenbHoe JABM)KEHHE. YTIJIOBas CKOPOCTb M YIjaoBoe YyckopeHue. CBsA3b MexAy
JUHEWHBIMU U YTJIOBBIMU BEJIMYUHAMU.

Kunemaruka tBepaoro tena. Jlmunamuka nocrynatenbHoro apuwxkenus. Cuna. Macca.

3akonbsl HproToHa.

3aMKHyTasi MEXaHUYECKasi CUCTEMA. 3aKOH COXPAHEHUSI UMITYJIbCA.

IenTp macc.

9. JluHamuKa BpamaTeabHOrO ABUKEHHUS. MOMEHT CHJIBI.

10. MowmenT unepuuu. Teopema lTeitHepa.

11. MomeHT nmnynbca.

12. OcHOBHOE ypaBHEHUE IUHAMUKHM BpallaTeIbHOIO JIBMXKEHHS. 3aKOH COXpaHEHUsI MOMEHTa
UMITYJIbCA.

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

14. Duepruss u pabora. Pabota mpum mocrymatenbHOM IBIKeHHH. PaboTa mpu BpamateabHOM
JBU>KEHUU.

15. Kunetnueckasi sHEprusi.

16. Teopema 0 KHHETUUECKOIN SHEPTUN.

17. Teopema Kenwra.
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18. Cunosoe nosne. KoncepBarusHsie cuiibl. [loTeHIIManbHas 3HEPrusl.

19. TlorennumanpHas sHEPTUS 1eHOPMUPOBAHHON MPYKUHBI.

20. I'paBuTaliOHHas NOTEHUMAIbHAS SHEPTUS.

21. 3aKoH COXpaHEHU MEXAHUYECKOU SHEPTUH.

22. Ilpunuun otHocutenbHOocTH [anunes. IlpeoOpazoBanus [amunes. ®opmyna ciaokeHUs
CKOpOCTE. Y CKOpEHHE.

23. IlocrynaTel cnenualbHON Teopun oTHocutenbHOcTU. [IpeoOpazoBanus Jlopenuna. CrencrBus
npeobpazoBanus JlopeHua.

24. DyeMeHTBI PeIATUBUCTCKON AMHAMUKU. B3anMOCBSI3b MEXy SHEPTUEH U MAaCCOM.

25. 3akoH BcemupHoro tarorenus. Bec. HeBecomocTsb.

26. 3akonsl Kemnepa.

27. WckyccTBeHHbIE CIYTHUKH 3emiid. KocMHuueckrne CKOpOCTH.

28. PeaktuBHOE nBMXKEHUE. YpaBHEeHUE Meriepckoro.

29. 3agaum L{noakoBcKoro.

30. AOCOJIIOTHO yIIpyroe u abCONIOTHO HEYIIPYroe CTOJKHOBEHUS.

31. Cuna tpenus. Tpenue nokos. TpeHHE CKOIbXKEHHE

2. TEPMOJUHAMMUKA U MOJIEKYJISAIPHASA ®PU3UKA (1 kypc, 2 cemecTp).

1. OcHoBbI MOJIEKyIsIpHOH pu3uku. AToM. Temmneparypa.

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

OCHOBHBIE YPaBHEHUS MOJIEKYIISIPHO-KUHETHUECKOW TEOPHH.

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

PaBHOMEpHOE pacripeienieHne 3HEepruy Mo CTENEeHsIM CBOOOIbI MOJIEKYJI.

BHyTpeHHss SHEprusi CUCTEMBI.

[Tponieccrl nepenoca: nuddysus,, BHyTpeHHEE TPEHHUE, TETIONPOBOIHOCTb.

. Cratuctuueckue 3akoHbl. PacrpeneneHue MOJEKysl MO CKOpPOCTAM. 3aKOH paclpeaeleHus
Makcsena.

9. MH3mepenue ckopocteit monexyn. OnbiT HITepHa.

10. 3akon pacnpenenenuss bonbumana. Yucio ABoraznpo. 3akoH pacnpenenceHus Makcsesuia-
bonpmana.

11. bapomerpuueckas ¢popmyia.

12. Jlnuna cBoboaHoro mpoOera Mmoisekyn. Koapouuuents: nuddy3un, BHYTPEHHErO TpEHUS,
TEIIONPOBOAHOCTH.

13. Temnmno u pabota. 1 3aKOH TEPMOJUHAMUKH.

14. Pabora pacimupenus rasa.

15. Nzoxopuueckwuii mporecc. Mzobapuueckuit mporecc. Ypasuenue P. Maiiepa.

16. N3otepmuyeckuii mporuecc.

17. Anmnabatmueckuii mpouecc. Y pasuenue [lyaccona.

18. Ilonutnueckue mporecc.

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

20. Kpyrosbie mpo1iieccsl.

21. Iwukn Kapno. KITJI nukna Kapro.

22. JIBuratesb BHYTPEHHEIO CrOpaHUs. X0JIOAUIbHUKN. HarpeBaTenbHble HaCOCHI.

23. II 3aKkOH TepMOIMHAMUKHU.

24. DHTpomnus U TEPMOJNHAMUYECKasi BEPOSITHOCTb.

25. BpruucieHue SHTPONUM JI PAa3IMYHBIX MPOIECCOB.

26. PeasbHbIi rassl.

27. Teopernueckue U30TEPMbI PEATLHOTO rasa.

28. DKcIepUMEHTAIbHBIE HW30TEPMbl peaJbHOro Tras3a. IlepechllleHHBII Hap U Imeperperas
’KHUJIKOCTb.

29. BHyTpeHHSs 3HEPIUsl peajIbHOIO Tasa.
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30. Dddexr [xoynsa-Tomcona. CxxmkeHue raza.

3. JIEKTPUYECTBO U MAT'HETU3M (2 kypc, 1 cemecTp)

1. Dnexrpuueckuii 3apsa. CpoiicTBa 3apsaoB. 3akoH KyioHa.

2. HanpsokeHHOCTh  ANEKTPUYECKOTrOo TOJsS  (TOYCUHBIM 3aps], TMPOBOJHUK, OCCKOHEUHAs
IUIOCKOCTh, cpepa). [IpuHImn cynepno3uium 3JeKTPUIeCKUX MOoJei.

3. Ilotok BekTOpa 3ekTpuueckoi nHaykuu. Teopema Octporpaackoro-I'aycca.

4. Pabora, coBepuiaemas Ipu IMEPEMEIIEHUN 3JIEKTPUYECKOro 3apsiia B DJIEKTPOCTATUYECKOM
nosie. [loTeHuan 31eKTpocTaTn4ecKoro mois.

5.  CBa3b MeXIy NOTEHIIUAJIOM U HANPSYKEHHOCTHI0. DKBUIIOTEHIIHAIbHbIE TOBEPXHOCTH.

6. HneanbHble IPOBOJHUKH B 3IEKTPUUYECKOM I10J1€. DIEKTPUUECKAs 3allUTa.

7. OnexkTpuyeckas  €MKOCTb  yeauHeHHoro  mpoBoanuka.  Kougencaropel.  EmkocTh
KOHJICHCATOPOB.

8. DHeprus 3apsHKEHHOIO TIPOBOJHMKA U DOHEprus KoHjeHcaTopa. I[lnoTHOCTh sHeprum
AJIEKTPUYECKOTO IOJISL.

9. JludnexTpuku B 3neKTpuueckoM modje. [lonspHbie u HenmonspHble AudIekTpuku. [lomspuzamus
JURJIEKTPUKOB.

10. CBoboanbie U cBsA3aHHbIE 3apsanbl. OTHOCHUTENbHAs IUAJIEKTPUYECKas MPOHUIIAEMOCTh U
JTUAJICKTPUYECKasi BOCIPUUMYUBOCTD BEIIECTBA. DJIEKTPETHI.

11. Cerneroanekrpuku. [Ibe303mexkTpuueckuii 3¢hpext. DHeprus nonsipu30BaHHOTO TUAIEKTPUKA.
12. DOnexrpuueckuit Tok. Cuna Toka. IlnotHOCTH TOKA.

13. VYcnosus cymectsoBanus Toka. CtopoHHue cuibl. J/]C ncrouyHuka Toka.

14. O6006menHbIif 3aKk0H OMa it ydacTka nenu. 3akoH Oma juis ydactka 1enu. 3akoH Oma Juist
3aMKHYTOU LIETIH.

15. 3akon Oma B muddepenunansuoit popme. 3axon xoyns-Jlenma. 3akon J[xoyns-Jlenna B
T depeHImanbLHoR Gopme.

16. Pa3zBerBnennsie nienu. [Ipasuina Kupxroda.

17. KoHTtakTHas pa3HOCTh NOTEHIHANIOB. TepmoanexkTpuueckue sisnenus. Tepmo D/(C.

18. 3akonsl anexTponusa dapanes. DaexkTpuueckas NPOBOAUMOCTD )KUIKOCTEH.

19. DnekTponpoBoaHOCTh ra3oB. HecaMmocTosiTenbHbId Ta30Bblil  pa3pan. CaMOCTOSTENbHbIN
ra30BBIN pa3psl.

20. MarnutHoe nojue. JINHMM MarHUTHOM UHIYKIUU.

21. 3akon Awmrmepa.

22. MarHuTHoOe 1oJie IOCTOSIHHOTO ToKa. 3akoH buo-Casapa-Jlamnaca.

23. MarHuTHOE 1oJie TPSIMOJIMHENHOr0 IPOBOAHMUKA C TOKOM, KPYTOBOT'O TOKa, COJIEHOUIA.

24. Cwuna B3auMOJENCTBUS IBYX MPSAMOJIUHEHHBIX TPOBOJIHUKOB C TOKOM.

25. 3aKOH IOJIHOTO TOKA.

26. Pabora, coBepiiaeMasi Ipu MepeMeleHu MPOBOIHUKA C TOKOM B MAarHUTHOM IIOJIE.

27. JIBuxeHHe 3apsKEHHBIX YacTUIl B MarHUTHOM noJie. Cuna JlopeHia.

28. Dddext Xomna.

4. JJIEKTPOMATI'HETU3M. KOJIEBAHUA U BOJIHBI (2 kypc, 1 cemectp).
1. DnexkTpoMarHUTHAs WHIYKITHUS.

2. DIeKTpUYECKUH TOK B BUTKE, IBHIKYIIEMCS B OJTHOPOJIHOM MarHUTHOM MOJIE.

3. SIBieHWe CaMOMHIYKIIMU.

4. Tok B enu npu ee 3aMbIKaHUU U Pa3MbIKAHUU.

5. Bzaummuas unaykuus. Tpanchopmarop.

6. OHeprus MarHUTHOTO I0JIS AIEKTPUUECKOTO TOKA.

7. MarauTHble MOMEHTBI 3JIEKTPOHOB M aTOMOB. ATOM B MarHUTHOM ToJie. Teopema Jlapmopa.
8. JluamarHeTUku B OJHOPOJIHOM MarHMTHOM IIOJI€.

9. [IlapamarHeTWKU B OJJHOPOJHOM MarHMTHOM IIOJIE.

10. MaranuTHO€ 1moJje B BEUIECTBE.



11. deppomaruerusm.

12. YpaBuenus Makcsenia.

13. I'apmonunveckue KoJjeOaTeNbHBIC JABWXKEHHE (yIpyras TMpYyXKHHA, (QU3UYECKUH MaATHHK,
MaTeMaTUYECKUN MasiTHUK).

14. CnoxeHne rapMOHUYECKUX KOoJeOaHHid, HAPaBJIEHHBIX BJIOJb OHOM MPSIMOH.

15. CrnoxeHue B3aMMHO MEPIECHIUKYIISIPHBIX KOJICOAHMIA.

16. 3aryxaromme KoneOaHus.

17. BeIHyXIEHHBIC KOJICOAHUSI.

18. KonebGarenbHbII KOHTYP.

19. Hezaryxaromye 31eKTpOMarHuTHBIE KOJICOaHMS.

20. 3aryxaroliue 3J1eKTPOMarHuTHbIE KOJIeOaHuUsl.

21. BbIHYXICHHBIC 2JICKTPOMArHUTHBIC KOJICOAHMS

22. BosHOBBIE mpouecchl B ynpyrod cpene. IIpomonbHble M momnepeuHbsle BoiHbL. CKOpOCTb
pacripocTpaHEHHs YIPYTHX BOJIH.

23. VpaBHeHue Oerymieil BoiHBL. DHeprusi BoiHBL JuddepeHnmanbHoe ypaBHEHHE BOJHOBOTO
JBUKCHUSI.

24. DnexTpoMarHUTHbIE BOJIHBI. HeKoTOpbIe CBONMCTBA 2JIEKTPOMArHUTHBIX BOJIH.

25. W3znyyeHue 371€KTPOMAarHUTHBIX BOJIH.

26. Ilkana 31€KTpOMarHUTHBIX BOJIH.

5. OIITUKA.(2 kypc, 2 cemecTp)

1. BonHoBas u KBaHTOBas TEOPUs CBETA.

2. 3akoHBl OTpakeHHMs W TperomieHus cBeta. 3akoH CHemmmyca. IlomHoe BHyTpeHHee
OTpa’keHHE CBeTa.

['eomeTpuyeckas onTuka.

OnTuueckue mpuOOpsI: pepakTOMETP, BOJIOKOHHAS ONTHKA, CTEKIISIHHAS TIPU3Ma.

Tonkue nuH3bl. MUKPOCKOTL.

Wntepdepennus cBeta. HTepdepeHIys cBeTa U KOT€peHTHOCTb.

. Croco6s! HaOmoneHust uHTepdepeHuu ceeta: onbIT FOHra, 6usepkana dpenens, Ounpuzma
Openens.

8. MHutepdepeHius cBera B TOHKUX TUICHKAX.

9. MUutepdepomerpsl. [IpocBeTieHne ONTHKH.

10. Jdudpakuus ceera. [Ipunnun I'toiirenca-dpenens.

11. Meroa 301 ®penensi.

12. ludpakunonHas pemierka. JJu@pakiius peHTT€HOBCKUX JIy4yeH.

13. TlonsTue o ronorpaduu.

14. Tlonspusanus ceeta. EcTecTBeHHBIIN U MOISIpU30BaHHBIN cBET. 3akoH Maittoca.

15. Ilonspusanus npu oTpakeHUHU U NPEIOMIIEHHH. 3aKoH bprocrepa.

16. Ilonspuszanus npu ABOMHOM JydyenpesnoMieHus. FcKycCTBEHHOE JBOMHOE JIy4epEeIOMIICHHE.
17. BpaleHue miockocTy nojsipu3anuu. EctecTBeHHOE BpallleHueE.

18. Mucnepcus cera. HopManbHas u aHOMasnpHast JUCIIEPCUH.

19. Tlornomenue cBeta. 3akoH byrepa-JlambepTta. 3akon byrepa-JlamGepra-beepa.

20. Paccesnue cBera. 3akoH Pasnes.

21. Cxkopoctb cBeta. OnbiT @u3o. OnbiT MaiikenbcoHa.

N oLk W

6. OCHOBBI ATOMHOM U AAEPHOM ®U3HUKH (2 kype, 2 cemecTp)

1. TennoBoe uznydyenue. AGComoTHO YepHoe Teno. 3akoHbl Kupxroda, Credana-bonpiimana u
Buna. Ontuueckas IMpOMETpHS.

2. ®opwmyna Panes-/xxunca. @opmyna Buna. ['mnoresa cBeToBbix kBaHTOB. @opmyna [lnanka.

3. ®oroapdexr. OcHoBHbIe 3aKOHBI (oTodPdexTa. YpaBHeHue DifHmTeriHa. POTOIIEMEHTH U
UX IPUMEHEHHUE.

4. Wmnynsc Gortona. [JaBnenue cera. Dpdexr Komnrona. Onsit bore.



5. CnexTpsl aToMOB Bojopojia. JInHeiuarsie, mojiocaThle, CIJIOUIHBIE CIIEKTPHI.

6. Monenu crpoenust aroma. Omnwitel Pesepdopna. Iloctynater bopa. OObsScHEHHE CHEKTPOB
aToMa BOJOpoAa.

7.  KopnyckyisspHO-BOJIHOBAs pupoaa CBeTa. Kopnyckynsipao-BoaHOBas npupoja
MaTepualbHbIX YacTull. BosHsl ne bpoinsa. JlnuHa BonHsl ne bpois.

8. VYpanenue llIpeaunrepa. CTaTUCTUYECKOE TOJIKOBaHUE BOJIH 1€ bpoiis.

9. CootHoulenue HeonpeaeneHnocte ['eizendepra.

10. MukpouacTtuiia B OIHOMEPHON NOTEHIIMAIbHOU siMe. KBaHTOBaHME SHEPIUU MUKPOYACTHUIIBI.
11. Arom Bopopona. KBantoBsie uncia no treopun [lIpenunrepa.

12. Cnus snextpona. [Ipunnun 3anpera [Taymnu.

13. Omnucanuve COCTOSHMSI aTOMOB C TIOMOIIBIO KBAHTOBBIX uucen. llepuonuueckas cucrema
31eMeHTOB Menperneesa.

14. Monenu KBaHTOBOH (PU3UKH TBEPIOTO Tesa. THUIIBI KPHCTATMUYECKUX PEIIETOK.

15. Tlonarue o dononax. TemmoemkocTs kpuctamwioB. 3akoH /lromonra u Iltu. TemmoemkocTh
KPUCTAJUIOB MPU HU3KUX M BBICOKHX TEMIIEpaTypax.

16. DneMeHTbI, 30HHOW T€OpUH. DHEPreTUUECKUEe 30Hbl B KpucTajuie. BaieHTHas1, 3anpelieHHas u
CBOOOHBIE 30HBI B KPUCTAJLIE.

17. 3anonHeHHE 30HHBIX YPOBHEW B METalIax, MOJYNPOBOJAHMKAX M JUAIEKTPUKAX MPU Pa3HBIX
TEMIIEpATypax.

18. KoHTakTHas pa3HOCTh NOTEHLIMAJIOB. Y CIIEXH COBPEMEHHOM MOIYIPOBOJHUKOBOM TEXHUKH.

19. Ilonsatue o cOOCTBEHHOM U MPUMECHOM MPOBOUMOCTH MOJIYIIPOBOIHUKOB.

20. CoctaB u crpoeHue aroMHOro sapa. HykioHsl, 3apsn, pa3mep M Macca aTOMHOIO SApa.
MaccoBoe u 3apsigoBoe uucia. [Ipupona snepHbix cui. JlegekT Maccsl 1 SHEPTHs CBS3H SEP.

21. PaguoakTuBHOCTh. Buapl paauoakTHBHOrO pacnajga U u3lydyeHudl (q—,[f—,y —HU3MEHEHUd
aToMHoOTO s7pa). [locTosiHHas U nepuo nosypacnaja.

22. SlnepHble peaklMM U 3aKOHBI coOXpaHeHus. Peakuus nenenus sapa. Llennas peakuus geneHus.
IlonsiTHE O SIIEPHOM PHEPTETHUKE.

23. Peaxkuus cuHTe3a aTOMHBIX siaep. [Ipobrema ynpaBiseMbIX TEPMOSICPHBIX PEaKIil.

24. DreMeHTapHbIE YaCTUIIBI U UX KJIacCU(UKAITHSI.

3.3. BapuanTsbl 32124 1J151 MHAMBUAYAJIbHOI0 33JaHUS U CAMOCTOSATEIbHOM PadoThl

1. MEXAHUKA (1 kypc, 2 cemecTp)

1. 3aBHCHMOCTbH NPOHIEHHOTO TEIOM IYTH S OT BPEMEHH t JaéTcsl ypaBHeHUeM S = A+ Bt +Ct”,
rme A=3m, B=2wm/c u C=1w/c* . Haiitn CpellHee YCKOpPEHHUE Teja 3a IMEpPBYIO, BTOPYIO,
TPETHIO CEKYH/IbI €TI0 JBUKCHHUS.

2. Kawmenp OpomieH B ropu3oHTalbHOM HampaBieHuu. Yepes 0,5 ¢ mocie Havana JBUKEHUS
YHUCICHHOE 3HAYeHHE CKOPOCTH KaMmHsA cTaio B 1,5 pas3a Oomblle €ro HayajabHOH CKOPOCTH.
Halitn HavanbHyr0 cKOpocTh KaMHs. COPOTHBIIEHHE BO3/1yXa HE YUYUTHIBATh.

3. Haiitn paguyc Bpamaromero Koseca, €Ciad W3BECTHO, YTO JIMHEHHass CKOpPOCTh V) TOYKH
nexarnied Ha oboxe, B 2,5 pa3za OoJblile JUHEWHONW CKOPOCTH V), TOUKH, JIeXxarerd Ha 5 cMm
OnmKe K OCH KoJleca.

4. Koneco panuycom R =0.1m Bpamaercs Tak, 4TO 3aBUCUMOCTb yIja MOBOpPOTa pajauyca OT
BPEMEHH Jaercsi ypaBHeHHeM ¢ =A+Br+Ct’, rne B=2pan/c u C=1pan/c’ Jlns Touex,
Jexamux Ha 00oJie Kojeca, HalTu uepe3 2¢ mociie Havajiga ABMXKEHHs! CIICAYIONINe BeTUUYNHBL:
1)yriaoByro CKOpOCTb, 2) JUHEHHYIO CKOpPOCTb, 3) YIJIOBOE YCKOpeHHE, 4) TaHTeHLHaIbHOE
YCKOpEHUE, 5) HOPMAJIbHOE YCKOPEHUE.

5. Teno maccoit 0,5 Kr ABMKETCS NPSAMOJIMHEWHO, TPUYEM 3aBUCHUMOCTh MPOWJIEHHOTO TEJIOM
MmyTH S OT BpeMeHH ¢ faéres ypaBHenueM S = A—Bt+Cr> —Dr’, rae C=5m/c> u D =1wm/c’.
HaiiTn BenmnunHy CUiIbl, IEMCTBYIONIEH HA TEJIO B KOHIIE IEPBOM CEKYHIbI IBHXKEHUS.



10.

11.

12.

13.

Teno Becom 49 H ynapsiercss o HenmoaBmxHOe Teno Maccoil 25 kr. Kunernueckast sHeprust
CUCTEMBbI 3THUX JIBYX TeJ HEMOCPEACTBEHHO mocie yaapa craia paBHa S5/k. Cuutas yaap
LEHTPaJIbHBIM U HEYIPYT'MM, HAWTH KHHETUUECKYIO SHEPIHIO IIEPBOTO TeJA 10 yaapa.

Haiitu paboTy, KOTOpYIO HaJ0 COBEpPUINTH, YTOOBI CKaTh MPYXUHY Ha 20 cM, ecliu U3BECTHO,
4YTO CWJIa MPONOpPIUOHAIBHA JegopMauuu W moxa jaedcTBueM cuibl B 29,4H mpyxuna
cKuUMaercs Ha lcwm.

HaiiTu 3aBMCHUMOCTh YCKOpPEHUS CUJIbl TSYKECTH OT BBICOTHI HaJ IOBEpXHOCThIO 3emuu. Ha
KaKol BBICOTE YCKOPEHHE CHJIbI TSXKECTH cOCTaBisieT 25% OT yCKOpEHHUsl CHJIbI TSXKECTH Ha
IIOBEPXHOCTU 3€MJIH.

Ha 6apaban paguycom R=0,5M HamoTaH mHyp, K KOHIy KOTOpOro npuBs3aH rpy3 P;= 98 H.
Haiitu mMomeHT mHeprum OapabaHa, €cl M3BECTHO, YTO TPy3 OIYCKAETCS C YCKOpEHUEM
a=2,04 m/c?.

Mennsiii map paguycoM R =10 cM Bpamaercs co CKOpOCTbIO, COOTBETCTBYIOIIEH v =2 00/c,
BOKpPYI OCH, Mpoxoismed uepe3 ero meHtp. Kakyioo paboTy Hamo COBEpIIUTH, YTOObI
YBEJIMYUTH YIIIOBYIO CKOPOCTH BpAIlleHMsI 111apa BABOE?

MaxoBoe KOIeCO HAYMHACT BPAIATHCS C MOCTOSHHBIM YITIOBBIM ycKopeHueM & = 0.5 pag/c’ u
gepe3 ¢, =15c nocne Havana ABIKCHUS MPUOOPETaeT MOMEHT KOJIMYECTBA JIBU)KEHUS, PaBHBIN

2 o
L=73.5kxr m"/c. HailTu KMHETHYECKYI0 3HEprui0 Kosieca uepe3 f, =20c mocie Hadaia

BpAILCHHUS.
OOHOPOIHBINM CTEP)KEHb COBEPIIAET Mayble KOJeOaHHs B BEPTUKAIBHOW MJIOCKOCTH OKOJIO
TOPU3OHTAILHOW OCH, MPOXOASIIEH depe3 ero BepxHHH KoHen. J[mmua crepxus | =0.5m.
HaiiTu nepuon xoneGaHus CTePIKHS.

OO0py4 quameTpom 56,5 cM BHCHT Ha T'BO37e, BOUTOM B CTCHY, U COBEpIIIACT Majble KOJIeOaHus
B IUIOCKOCTH MapaieibHON cTene. HailTu nepuos 3Tux xosiebaHwuii.

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

1.

2.
3.

10.

Haiiti Maccy ceprucroro rasa (SO,), 3aHHMaomero 06séM 251 mpu temmeparype 27 °C u
JnaBieHun 760 MM pT. CT.

Haiit rimoTHOCTH BOJIOpOA IPH TEMITEpaType 15°C u nasnenmu B 730 MM pT.CT.

HaifTi 4mCIO MOJEKYN BOAOpOAa B lcM’, eciu napieHue paBHO 200MM PT.CT., @ CpeIHss
KBaJIpaTH4YHasi CKOPOCTh €r0 MOJIEKYJI IIPH JIaHHBIX ycIoBUsAX paBHa 2400 m/c.

Yemy paBHa sHEprus TemoBoro AsumxkeHus 20 r KUCIOpoAa IpU TEMIIepaType 10°C? Kakas
4yacTh 3TOM SHEPrUM MPUXOJIUTCS Ha JOJIO MOCTYNATENIbHOTO JBMKEHMSI M Kakas 4acTb Ha
JIOJIX0 BpaIlaTeIbHOro?

Heobxomumo cxats 1072M° BO3/lyXa 10 00bEéma B 2- 10°m°. Kak BBITOIHEE €r0 CHKUMATH:
a711abaTuYecKy WK U30TePMUIECKH?

WneanbHas TemoBas MamuHa padotaer no nukiny Kapuo. ITpu stom 80% Tteruta, moixydaemoro
OT HarpeBaTelns, Iepenaércs XoJoAuiabHUKy. KonumyecTBo Temsa, MOJy4yaeMoro OT
Harpesatens, paBHo 1,5 kkan. Haiitu: 1) K.IL/I. nukmia, 2) paboTy, COBEpIICHHYIO MPU TTOTHOM
IUKJIE.

WneanbHas XonoAuIbHAs MalllnHa, padoTaroiias no oopatHomy 1ukiny KapHo, nepeaaer Termso
OT XOJIOAWIbHUKA C BOJOW IpU TEMIeparype 0°C KUISATWIBHUKY C BOJOM IIpH
TeMnepaTypeIOOOC. Kakoe xomuyecTBO BOIBI HYKHO 3aMOPO3UTHh B XOJIOAMIBHUKE, YTOOBI
MpEeBpaTUTh B Mapl Kr BOAbI B KUMATUIbHUKE?

HaiitTu n3mMeHneHus >HTPOINUY MpH nepexojie 8 T Kucuopoaa ot oobéma B 10 11 mpu Temnepatype
80° C k 00BéMy B 40 11 mpu TemriepaType 300°C.

Haiitu u3meHeHus »HTponuu npu uzobapuueckoM pacmupeHuu 8 r remus ot V=10 m go
00Béma V=25 1.

Kakyro Temmepatypy uMeroT 3,5T KHCI0opoa, 3aHUMaroIero oosém 90 oM’ IIpY J1aBJIEHUU B 28
at™.? ['a3 paccMarpuBath Kak 1) uaeanbHbIH, 2) peabHbIN.

3. QJIEKTPUYECTBO (2 kypec, 1 cemecTp)



10.

11.

12.

13.

14.

15.

16.

17.

Bo ckonbko pa3 cuia HBIOTOHOBCKOTO IPUTSKEHUSI MEXY BYMS IPOTOHAMU MEHBLIE CHUJIBI
UX KyJIOHOBCKOT'O OTTAJIKUBaHUA? 3apsi/i IPOTOHA YMCICHHO PaBEeH 3apsaay 3JIEKTPOHA.

JIBa OAMHAKOBBIX METANIMYECKUX 3apsOKEHHBIX IIapuka BecoM 1,96 H xaxnplil HaxoauTcs Ha
HEKOTOPOM PacCTOSIHUU ApYr oT apyra. Haiftu 3apsin mapukoB, €Ciyd M3BECTHO, YTO HAa 3TOM
pPAcCTOSHUU HX JJIEKTPOCTaTUYECKas OSHEPrusi B MWLIMOH pa3 OoJbllleé HMX B3aMMHOM
I'PaBUTALIMOHHOMN SHEPIHH.

PaccTosiHrE MEKIy ABYMs TOYEUHBIME 3apsaamu ¢, =7.5-10°Kinu g, =—14.7-10~° Kt pasno

5 cM. HaliTu HanpsKEHHOCTh 3JIEKTPUYECKOro MOJs B TOUKE, HAXOIALIEIHCS HA pacCTOSHUU 3
CM OT IIOJIOKUTENBHOIO 3apsiia U 4 CM OT OTPULIATENILHOTO 3apsija.

Onpeie/InTh HANPSKEHHOCTh  3JIEKTPHYECKOTO MONs Ha paccTosHuM  2-10° cM  or
OJIHOBAJICHTHOT'O MOHA. 3apsil MOHA CYUTATH TOUECUHBIM.

B miockoM ropu3OHTanbHO PACIOIIOKEHHOM KOHJIEHCATOpE 3apshKeHHas Kamelbka PTYTH
HAXOJHUTCS B PABHOBECHUHU IMPHU HANPSDKEHHOCTH djekTpudeckoro moisi E =600 B/cm. 3apsn
kanu pased 8-107" K. Haiitu paguyc karmm.

Ha kaxoe paccrosiHre MOTYT CONM3UTHCS JBA AIEKTPOHA, €CJIM OHU JABMXKYTCSl HABCTpEUy ApPYT
JIpYry C OTHOCUTEJIbHOW CKOPOCThIO, PABHOM 10® cm/cex?

Kakas coBepmaercd paboTa IIpd IepeHECEHMH TodeuHoro 3apsga B 2-10°Kn wus3
0OECKOHEYHOCTH B TOUKY, HAXOJIALIYIOCS Ha PACCTOSHUM 1 CM OT MOBEPXHOCTH IIapa pajinycoM
1 cM C IIOBEPXHOCTHO# MIOTHOCTBIO 3apsiza o =10~ Ki/em™?

DNEKTPOH BJIETAET B IIOCKUI FOPU30HTAIBHBIA KOHJIEHCATOP MapauIeNIbHO €ro MIAaCTUHAM CO
ckopoctbio V,=10" m/cex. HampspkenHocts momst B konmeHcarope E =100 B/cM, minHa
KOHZIeHcaTopa 1=5 cM. HaiiTu BennuuHy 1 HampaBlieHHUE CKOPOCTH AJIEKTPOHA MPU BBLIETE €ro
U3 KOHJEHCATOopa.

Haiitu emxocTh 3eMHOro mapa. Paguyc 3emHoro mapa npuHsath paBHbIM 6400 kM. Ha ckoinbko
M3MEHUTCS TOTEHLHal 3€MHOr0 IIapa, €CiI €My COOOLIUTh KOJIMYECTBO AIIEKTPUYECTBA,
paBHoe 1 Ku?

Karymka u3 MeqHO#M MpoBosiokH uMmeeT conpotuieHne R =10.8 Om. Bec MenHO# mpoBOOKH
paBeHn P =33.4 H. CxonpK0 METPOB MPOBOJIOKH U KAKOTO AMaMeTpa d HAMOTaHO Ha KaTymike?
OOMOTKa KaTyIIKW U3 MEIHON MPOBOJIOKH IpH Temiieparype 14 C umeer conpotusienue 10
Owm. Ilocne mpomyckaHusi TOKa CONPOTUBIECHHE OOMOTKH cTaio paBHo 12,2 Owm. Jlo kakou
TeMIeparypbl Harpenack oOMoTka? TemmepaTypHbli KOX(POUIUEHT COMPOTHUBICHUS MEIH
paBer 4.15-107 rpax’.

Onement D.J1.C. B 2 B umeer BHyTpeHHee comportusieHue 0,5 Om. Onpenenutb mnajaeHue
MOTEHIMala BHYTPHU 3JIEMEHTa Npu cuiie Toka B 1ienu 0,25 A. Haiitu BHenIHee ConpoTUBIEHUE
HEMHU TIPU ITHX YCIIOBUSIX.

DJIeMEHT 3aMbIKalOT CHayalla Ha BHelHee comportuBieHne R;=2 Owm, a 3aTeM Ha BHEIIHEE
conpotunenue R,=0,5 Om. Haittu D./[.C. smemMeHTa 1 ero BHyTPEHHEE COMPOTUBIICHUE, €CITN
M3BECTHO, YTO B KaXJOM M3 3THX CIIy4aeB, MOIIHOCTb, BbIAENsi€Mas BO BHEIIHEH LenH,
OJMHAKoOBa U paBHa 2,54 BT.

DNeKTpUYecKuil YalHUK UMeeT Be 0OMOTKH. [Ipu BKIIIOUEHUH OJTHOM M3 HUX BOJa B YalfHUKE
3aKUIAT 4Yepe3 15 MHH, IpU BKIFOYEHHH Apyrod — depe3 30 MuH. Yepe3 CKOJIBKO BPEMEHH
3aKUMUT BOJAa B YalHHWKE, €CIM BKJIIOYHTH 00e 0O0MOTKM: 1) mocnemoBarenbHO, 2)
MapajuIeabHO?

Kakoe KOMMYeCTBO 3MEKTPHUUECKONW SHEPrMM HAJ0 M3PACXO0BaTh, YTOOBI MPU NIEKTPOIH3E
pactBopa AgNO, Beiaenunock 500 Mr cepedpa? PasHOCTh NOTEHIMANIOB HA JJIEKTPOJAX paBHA
4 B.

[Tmomaapr KakI0ro 3JEKTPOJla MOHU3ALMOHHONW KaMephl 100cm® u paccToOsHUE MEXIY HUMU
6,2 cM. HaiiTi TOK HachIIIEHUs B TaKOM KaMepe, €M U3BECTHO, YTO MOHU3aTop o0OpasyeT B 1
o’ €KECEKYHTHO 10° noHOB Kax10r0 3HaKa. MIOHBI CYMTATh OTHOBATICHTHBIMH.

[ToTenmman nonnsaruu atoma renus 24,5 B. Halitu paboTy noHuzamnumu.



4. JJIJEKTPOMATI'HETHU3M. KOJIEBAHUA U BOJIHbBI (2 kypc, 1 cemecTp)

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

Haiitn HanmpspKeHHOCTh MAarHUTHOTO IIOJIS B TOYKE, OTCTOAIMICH Ha 2 CM OT OECKOHEYHO
JUTMHHOTO TIPOBOJIHUKA, [0 KOTOPOMY TE€UYET TOK B 5 A.

HaiiTu HanpsskeHHOCTh MArHUTHOTO TMOJIsE B IEHTPE KPYroBOro IPOBOJIOYHOIO BHUTKA
panuycoM | cM, 1o KOTopoMy TeueT Tok 1 A.

JIBa mpsAMOJIMHEHHBIX JUIMHHBIX MPOBOJHHUKA PACHOJIOKEHBI MapauiesibHO Ha paccTosHuu 10
cMm apyr ot gpyra. lIlo mnposognukam Tekyr TOkM [, =1, =5AB NPOTHBOIOJIOXKHBIX

HanpasiieHusAX. HaliTu BenM4MHy M HallpaBlIeHUE HANPSYKEHHOCTH MarHUTHOTO IOJISI B TOUKE,
Haxo dIenca Ha paccTostHUM 10 €M OT KaXX10ro IMTPOBOJIHUKA.

W3 npoBonoku uiHOK 1 M clenana kBajapaTtHas pamka. [lo 3Toit pamke Teder Tok cuion 10
A. Haiit Hanps>KeHHOCTh MarHUTHOTO MOJIS B LIEHTPE PAMKHU.

OOMOTKa KaTylmIKd cjejlaHa U3 npoBojioku auamerpoM 0,8 MM. BuTku mioTtHo mpuseraror
apyr k apyry. CuuTas KaTymky AOCTaTOYHO JJIMHHOM, HAUTH HANpPsHKEHHOCTh MArHUTHOIO
10JIs1 BHYTPU KaTYyILIKU IIpU cujie Toka B 1 A.

B 0HOpPOJIHOM MarHUTHOM IOJIE, HANPSKEHHOCTh KoToporo 1000 3, momenieHa KBajapaTHas
pamka. Ee IIOCKOCTh COCTAaBIsleT ¢ HampaBieHHeM MaruuTHOro moist yrom 45°. Cropoua
pamku 4 cM. OnpeenuTh MarHUTHBIN NOTOK, TPOHU3bIBAIOLINN PaMKY.

Mexny noarocaMu 3JIEKTPOMAarHuUTa CO3/1a€TCsl OJHOPOJHOE MArHUTHOE I10JIe, MHAYKIIHS
koroporo paBHa 0,1Tn. Ilo mpoBony amuuHoro B 70 cM, MOMEUIEHHOMY MEPHEHIUKYISIPHO
CUJIOBBIM JIMHUAM, Te4UeT TOK cwioi 70 A. Haiitu cuity, AeMCTBYIOITYIO Ha TIPOBOJI.

HalitTu KMHETUYECKYI0 HHEPrui0 MPOTOHA, JBHIKYILIETOCs IO AYyre OKPYKHOCTH paguycoM 60
CM B MarHWTHOM I10JI€, MUHAYKIUS KoToporo paBHa 1 T

B 0oaHOpOIHOM MarHUTHOM MoJje, MHAYKUIUsA Kotoporo paBHa 0,1 Ti, paBHOMEpHO Bpaiaercs
Karymka, cocrosimas u3 100 BuTkoB mpoBosioku. Karymka nemaer 5 o06/cek. Ilmomans
nornepevyHoro ceyeHus: karymku 100 cm?. Och BpalleHUs MEPIECHINKYISIpPHA OCU KaTYIIKH U
HaIpaBJIeHUI0 MarHUTHOTO mojsi. Haittn makcumansuyro 3.J1.C. HHAYKIIMY BO Bpallaroieics
KaTylIKe.

Yepes kaTymiKy, UHAYKTUBHOCTh KoTOopoil paBHa 0,021 I'H, TedeT TOK, MU3MEHSIOLIMICS CO
BpeMeHeM 110 3akony I =I sinwt, tne I, =5A, w=2x/T u T =0,02c. HaiiTu 3aBUCHMOCTB

ot Bpemenu: 1) 3.J[.C. caMOMHIYKIIMM, BO3HUKAIOIIEH B KaTylIKe, 2) SHEPIMM MarHUTHOTO
MO0JIS1 KaTYILKH.

Hanucath ypaBHEHHME TapMOHHMYECKOTrO KoJe0aTeIbHOro JBMKEHHUS C aMIUIMTYIOM B 5 cM,
ecm B 1 muH coBeprmaercsi 150 komeGammii n HauambHas (asa koneGammii paBHa 45°.
Haueptuth rpaduk 3T0oro ABMKEHHUS.

Hamucate ypaBHEHHME TapMOHHUYECKOTO KOJ1€0aTeNbHOIO JBMKEHUS, €CIM MaKCHMalbHOE
yckopeHue Touku 49,3 em/c?, nepuoj; KonebaHud 2 ¢ U CMEIIeHHe TOYKU OT TOJOKEHUS
PaBHOBECHS B HAYaJIbHBI MOMEHT BPEMEHH 25 MM.

K npyxuHe nmojBelieHa yaiika BeCoB ¢ rupsaMu. [Ipu 3ToM nepuo/; BepTUKAIbHBIX KOJeOaHMi
paBen 0,5 c. [locie Toro kak Ha YamlKy BECOB IMOJIOXKHWIN €lle 100aBOYHbIE THPHU, NEPUO]
BEPTUKAJIbHBIX KojeOaHuii cran paseH 0,6 c¢. Ha ckompko ymIMHWIACH MpYXXKHHA OT
pUOaBJICHUS ITOTO T00ABOYHOTO Tpy3a?

Toyka y4acTByeT OJHOBPEMEHHO B JIBYX B3aMMHO-TIEPIECHIUKYJSPHBIX KOJIEOaHUAX
x=2sincwt U y=2cos ot . HaliTu TpaeKTOPUIO JBUKEHUS TOUKHU.

Haiitu pasHocTh (a3 konebaHuil IBYX TOUEK, JeKAIIUX Ha JIyue U OTCTOSIINX Ha PACCTOSHUU
2 M ZIpyT OT JIpyra, €CJIM JIJIMHA BOJIHBI paBHa | M.

. 8
KonebarenbHbIi KOHTYp COCTOUT H3 KOHIACHCATOpa CMKOCTBIO 510 9@ U KaTylIKH,

MHIYKTUBHOCTh KOTOpOH paBHa 2-107°7/%. Ha kakylo [JIMHY BOJHBI HACTPOEH KOHTYp?
ConpoTuBJIeHNEM KOHTYypa MpeHeOpeyb.

Karymika, ”HIyKTHBHOCTb KOTOpoi L =23-10° [, IpucOoeHEHA K IIIOCKOMY KOHIEHCATOPY €
miomanpo mwiactue S =100cM® u paccrosme Mexay Humu d =0,1mM. Yemy paBHa



18.

19.

20.

JURJIEKTpUYECKasl TIPOHUIIAEMOCTh CPEJIbl, 3alOJIHAIONIEN POCTPAHCTBO MEXKIY IUIACTUHAMM,
€CJIM KOHTYpP PE30OHUPYET HA BOJIHY JUIMHOK 750 M?

O6moTKa KaTymky cocTouT U3 500 BUTKOB MEIHOIO NMPOBOJA IIOLIA/lb IONEPEYHOTO CEUEHHUS
B 1 mm’. Jluna kaTymku 50 cM u ee nuametrp 5 cM. [Ipu Kakoil 4acToTe MEPEMEHHOro TOKa
II0JIHOE COIIPOTUBIIEHHUE ATOM KaTyLIKU BJIBOE OOJIbIIE €€ AaKTUBHOI'O CONPOTUBIICHUS?
Konnencarop emMkocthio B 20 MK( U peocTaT, aKTUBHOE COIPOTHUBIICHHE KOTOpPOro paBHO 150
OM, BKIIIOUEHBI N1OCIIE0BATENBHO B LIENb NepeMeHHoro toka yacrotoi 50 I'm. Kakyro yacth
HANpPSDKEHUs, TMPWIOKEHHOTO K OSTOM Ienmu, COCTaBiseT MajeHue HampsbkeHus: 1) Ha
KOHJIEHCAaTOpe U 2) Ha peocraTe?

B nens nepemeHHoro toka HampsbkeHuem 220 B BKIIFOUEHBI MOCHENOBATENBHO €MKOCTh C,
aKTUBHOE CONpPOTUBICHHE R M uMHAYKTUBHOCTH L. Halitm mnanenue nHanpsokenus Uj,Ha

OMHYECKOM COIPOTHMBIIEHUH, €CJIM HM3BECTHO, YTO IIaJICHUE HANPSHKEHHS Ha KOHIEHCATOPE
U, =2U, v nanenue HanpsHKeHus Ha MHAyKTUBHOCTH U, =3U,

5. OIITUKA (2 kypc, 2 cemecTp)

1.

10.

11.

12.

['opu3oHTanbHBIA JIy4 CBETa NAAacT Ha BEPTUKAIBHO PACIOJIOKEHHOE 3€pKallo. 3epKaylo
IIOBOPAYMBAETCSI HA YroJl O OKOJO BEpTUKaIbHOM ocu. Ha kakod yros mnoBepHeTCs
OTPa)KEHHBIN J1y4?

JIya cera mamaer mox yrioM 30 Ha TUIOCKOMApaiIeIbHYIO CTEKISHHYIO IUIACTHHKY H
BBIXOAMT U3 HEe Napajule]IbHO IIEpBOHAYanbHOMY Jyuy. [lokasaTens npenomienus crexia 1,5.
KaxoBa Tonmuna d miacTUHKY, €CIIM PACCTOSHUE MEXKY JIydamu paBHO 1,94 cm?

Jlyu cBera majaeT moJ yriioM { Ha Tejo ¢ MokazaTeneM mpesjomieHus n. Kak gomkHbl ObITh
CBSI3aHBI MEXIy c000i { W n, 4YToOBl OTpaXEHHBIH Jy4 OBUT TEPHEHIUKYISIPEH K
IIPEJIOMIIEHHOMY?

[Toxazarens mpenmomiieHust crekia paBeH 1,52. Halitu mnpenenbHble YIVIBI  [TOJIHOTO
BHYTPEHHEI0 OTpa)X€HHUs JJIs MOBEPXHOCTEeH pasnena: 1) cTekio — BO3ayX, 2) Boja — BO3AYX,
3) cTekiio — Boja.

[Toka3zarenu mpesnomiieHHs: HEKOTOPOTO COpTa CTeKJa A KPacHOro M (UOJETOBOrO Jyden
paBHbBl cooTBercTBeHHO 1,51 m 1,53. HaliTu npenenbHble yriabl HOJHOTO BHYTPEHHETO
OTpa)XCHMsI IIPH MaJICHUU 3TUX JIydell Ha TPAHUILY CTEKJIO-BO3AYX.

Pagmycbl KpHBHM3HBI IOBEPXHOCTEH JBOSKOBBINYKJIOM JIMH3BI paBHBl R =R, =50cm.
[Toxazarens npenomieHns MaTepuana JuH3bI paBeH n =1,5. HaliTu onTHyecKyro Cuily JTUH3BI.

JIlunza ¢ ¢GOKYyCHBIM paccTossHMEM 16 cM JaeT pe3koe H300pakeHHe IMpenMeTa MpH JBYX
MOJIOKEHHUSAX, PACCTOSIHUE MeXAy KoropbiMu 60 cm. Hailtu pacctosHue oT mpeamera a0
JKpaHa.

ITnocko-BeINTyKJIas JIMH3a ¢ paguycoM KpuBHu3HbI 30 cM U mokazarenem npenomiieHus 1,5 maer
u300pakeHHe TMpeaMeTa C yBeIMYeHHeM, paBHbIM 2. Haiitm paccrosHue mnpenMera u
M300pakeHUs OT JTUH3HI.

B ombite HOHra otBepcTuss OCBEMIANMCh MOHOXPOMAaTHYECKHMM CBETOM JJIMHOW BOJIHBI
A =6-10"" cM, pacCTOSTHUE MEXKTy OTBEPCTUAMHU | MM M PacCTOSHHE OT OTBEPCTHH 10 dKpaHa 3
M. HaiiTu nosio>keHne Tpex MepBbIX CBETIIBIX MOJIOC.

B omnbiTe ¢ 3epkanamu dpeHens paccTOSHUE MEXAY MHUMBIMH HM300pa)KeHUSIMH HMCTOYHUKA
cBera Obuio paBHO 0,5 MM, paccTosHue 10 dKpaHa 5 M. B 3eneHoM cBeTe MNOMYy4MIIHCH
MHTEp(EpPEHIIMOHHBIE MOJOCH Ha PAcCCTOSHUU SMM Apyr OoT aApyra. HallTu anuHy BOJHBI
3€JICHOTO CBETA.

Ha mpubHyt0 mesnky (7 =1,33) nmagaer Oenblil CBET Mo yriioMm 45°, IIpu xakoi HaMMEHbIIEH

TOJIIIMHE [UIEHKHM OTPaKEHHBIE JIyuH OYIyT OKpaIleHbI B KeThiH 1BeT (A =6-10" cm)?
Paccrosnre Mexay MATBIM M JIBaJIIATh MATHIM CBETJIBIMU KoiblaMu HploTOHa paBHO 9 MM.
Pannyc kpuBHU3HBI TUH3BI 15 M. HaliTh 1yIMHY BOJIHBI MOHOXPOMAaTHYECKOTO CBETA, MaIaI0IIErO
HOpPMaJTbHO Ha YCTaHOBKY. HabimoieHue mpoBOIUTCS B OTPasKEHHOM CBETE.



13.

14.

15.

16.

17.

18.

19.

20.

Beruucnute paguycsl NepBbIX I8ATH 30H DpeHens, €clid pacCTOSHUE OT MCTOYHUKA CBETA J0
BOJIHOBOM IOBEPXHOCTM pPaBHO | M, pacCTOSHHME OT BOJHOBOM IIOBEPXHOCTH N0 TOYKH

HaOJII0IeHHs TaKkxke paBHO 1 Mu A =5-10" M.

Ha menp mmpuHOi 2 MKM MajJaeT HOPMaJIbHO MApAJIENbHBIA MY4OK MOHOXPOMAaTHYECKOIO
ceeta ¢ jauuHOM BOiHBI A =5890A. Haiitu yrmnel, B HampaBiICHWU KOTOPHIX OyIyT
HaOJI0/IaTHCS MUHUMYMBI CBETA.

Ha mens magaer HOpManbHO NapajuICIbHBIM ITy4OK MOHOXPOMAaTHMYECKOIO CBETa C UIMHOU
BoiHBI A. IllupuHa menu paBHa 6A. Ilog kakum yriiom OymeT HaOMOAATBCS TPETHH
TU(PPaKIMOHHBI MUHUMYM CBeTa?

Yemy paBHa mocTOsiHHAS AUGPAKIIMOHHON PEIIETKH, €CJIM 3Ta pelIeTKa MOXKET pa3pelIuTh B
NIEPBOM TOPSAKE TUHUM CHeKTpa K A =4044A° u A =4047A°? lllupuHa pemeTku 3 cM.
Onpenenuth yroj MOJHOW MOJSpU3AlMM TPU OTPAKEHUHU CBETa OT CTeKia, MOoKa3aTellb
MpEJIOMJIEHUsI KOTOPOro paseH 1,57.

IIpesebHbIi yroN MOJHOTO BHYTPEHHErO OTPaXKGHHS s HEKOTOPOro BelecTBa paBeH 45°.
YeMy paBeH Ui 3TOTO BELIECTBA YIoJl MOJIHON NOJSpU3aLIU?

YeMmy paBeH mOKa3aTelb MPEJIOMJICHHsS CTEKJIa, €ClIH IpU OTPAKEHUU OT HEro CBeTa
OTPaXKCHHBIH JIyd OY/IeT IIOIHOCTHIO TIOJSPU30BAH IPH yrite mpenomterus 30°7

UeMmy paBeH yroia MeXAy I[JaBHBIMU IUIOCKOCTSMH TMOJSpU3aTOpa W aHaIu3aropa, eciu
MHTECHCUBHOCTh €CTECTBEHHOI'O CBETa, MPOIIEIIIEr0 Yepe3 MOoJsApU3aTOp M aHalu3arop,
yMeHbIlIaeTcs B ueThipe paza? IlornomenrneM cBeTa npeHedpeyb.

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

1.

2.

MormHocTh U3MydeHUs: aOCOMIOTHO YepHOro Tena paBHa 34 kBT. HaliTu Temmeparypy 3TOro
TeJta, eCIIM W3BECTHO, YTO TIOBEPXHOCTH ero paBHa 0,6 M.

HaiiTu, kakoe koinuecTBO 3HEpruu ¢ 1 cM” TOBEPXHOCTU B | C m3ay4daeT abCOIIOTHO YEpHOE
TEJNO, €CIM W3BECTHO, YTO MAKCHUMaJlbHas CHEKTpalibHas IUIOTHOCTb €r0 JHEPreTU4ecKon
CBETHMOCTH IPHXOMTCS Ha JTHHY BOTHEI B 4840 A”.

Ha kakyro JUIMHY BOJIHBI IPUXOAMUTCS MAKCUMYM CIEKTPaJIbHOW IUIOTHOCTH YHEPreTHYECKON
CBETUMOCTH aOCOJIIOTHO YEpPHOr0 Tejla, HMMEIOIIEro TeMIepaTypy, pPaBHYIO TemIepaType
YeJI0BEUYESCKOro Tena, T.€. t =37 0C?

C Kkakoll CKOPOCTBIO JIOJKEH JIBUTaThCsl JEKTPOH, YTOOBI €ro KMHETHYecKas SHeprusi Obuia
paBHa 3Hepruu GoToHA C JUIMHOM BOJIHBI A =5200A°?

Kpachas rpanmma (otosddexra ams Hekotoporo Meramia pasaa 2750 A’. Uemy pasno
MHUHHMMaJIbHOE 3HAUYCHHE SHEPTUU (POTOHA, BbI3bIBAIONIETO (POTOIDDEKT?

3.4. BapuanTsl 3ajaHuil 17151 MOJATOTOBKY K TEKYILIEMY KOHTPOJIIO B TECTOBOM (popme

1. MEXAHUKA
1. Onpenenenne TMHEUHOW CKOPOCTH B MEXaHUYECKOM JIBH)KCHUU:
1) BekTopHasi BenuuuHa, onpejensieMas BTOpOH MPOM3BOJHON pajuyca — BEKTOpa ABHXKYIIEHCS

TOYKHU 110 BpCMCHU: v

T
r d*r
dr*

2) BektopHas BenM4MHA, OIpenessemMasl NepBOl MPOU3BOJHON paanyca — BEKTOpa JABMKYILEHCS
1

TOYKH I10 BpCMCHU: L

o_dr
dr

3) BekropHas BenmuuHa, omnpezenseMas MepBoi MPOU3BOIHOMN yria MOBOPOTA Tella MO BPEMEHHU:

p_do
dt



4) BektopHas BelIMuyuHA, ONpezeseMas BTOPOH MPOU3BOAHOM yIyia MOBOPOTa TEla MO BPEMEHHU:
r
2
r do
E=—7pr.
dt
5) Benuuuna, omnpezaensiercs NPOU3BEICHUEM YIJIOBOH CKOPOCTHM Ha PAagUyC OKPY)KHOCTH, IO

KOTOPOM TOYKa ABUXKETCI: U=w-R.
2. OnpeneneHue JIMHEHHOTO YCKOPEHHsI B MEXaHUYECKOM JIBU)KEHUU:

1
. N r 3)
1) BekropHas Benmu4uHa, onpezeseMas epBoid MPOU3BOIHOM CKOPOCTH 10 BPEMEHH: @ = 7
t
dv
2) BenuunHa, XapakTepu3ymoolas ObICTPOTY U3MEHEHHSI CKOPOCTH TI0 MOYIIIO: a = 7 )
t

2
L

3) Benunuunna, Xapaktepusyromas ObICTPOTY U3MEHEHHUS CKOPOCTH 10 HANpPaBICHUIO: a = e

4) BekTopHasi BeTHMYMHA, OMNpeenseMas MepBOil MPOU3BOIHON YIIIOBOM CKOPOCTH MO BPEMEHHU:
1
r do

&E=—.
dt
5) BekTopHass BelWuWHA, ONpeneiseMas BTOPOM IPOM3BOIHOM yriia IOBOPOTa II10 BPEMEHH:
r
r d’g
&E=—r.
dt
3. Kakast u3 popMyI1 BeIpaskaeT MnepBbiii 3akoH Hpl0TOHA 111 HHEPIUATIBHBIX CHCTEM OTCYETa?
1 T 1 1 m, -m 1 r n.r 1
1) F=ma; 2)F=-F,; 3) F=G%; 4) F=mg; 5)Ecmu ZFi =0, 1O U=cosnt
i=0
4. Kakas 3aBUCMMOCTb BBIpaXkaeT BTOpPoi 3akoH Herorona?
1 T 1 1 m, -m 1 r nr 1
1) F=ma; 2)FK=-F,; 3) F=G—5=%; 4) F=mg; 5)Ecm ZE =0, 10 L =cosnt
r

i=0

5. Kakas 3aBHCHMOCTBH ITOKa3bIBAa€T, YTO BCSAKOE JNEHCTBHE TEJ IPYr Ha Apyra MMeEeT XapakTep
B3auMOJCHCTBUA?
; r. . m -m, . ; L. > .
1) F=ma; 2) F=-F,; 3) F:GT, 4) F=mg; 5)Ecmu Y F, =0,10 v=cosnt
i=0
6. Kakast u3 popMyaupoBOK BbIpa)xxaeT 3aKOH COXPaHEHHsI UMITYJIbCa:
1) Ummynbe 3aMKHYTOM CUCTEMBI HE U3MEHSIETCS] C TCUEHUEM BPEMEHHU.
2) 'eomeTpuueckass cyMMa HMMITYJIbCOB TeJl, BXOASAIIUX B 3aMKHYTYIO CHUCTEMY, €CTh BEJIMYUHA
MIOCTOSIHHASI.
3) B 3amkHyTOll cuCTeMe MeXaHW4ecKash HHEeprusi COXpaHseTcs, €eCiIu JAEUCTBYIOT TOJbKO
KOHCEPBATUBHBIE CHJIBI.
4) 3amkHyTasi (M30JIUMpOBaHHAs) CHCTEMa — JTO MEXaHHWYECKas CHUCTeMa Tel, Ha KOTOPYIO He
JENCTBYIOT BHELIIHUE CHJIBI.
5) BHemnHue cHIIbI — 3TO CHUJIBL, C KOTOPHIMU HA TeJla MEXaHUYECKON CHCTEMBI IEUCTBYIOT Tela, He
BXOJISILIIME B JAHHYIO CUCTEMY.
7. Kakas u3 ¢hopMys BeIpaKaeT CHITY TPEHUS CKOIBKCHUS?
) F=—dox; 2) F=GM™: 3y Fomg, 4)F=u-N; 5) F=mh
r
8. Teno paBHOMEpPHO MEpPEMEIIAETCA IO TOPU30HTAIBHOM TMOBEPXHOCTH U3 TOJIOKEHHS | B
MIOJIOXKEHUE 2.
S

[
>

A

1 2
[ ] [ ]

Kakyro paboTy coBepIiaeT npu 3TOM CHJIA TSXKECTU?




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

9. MomHOCTh B MEXAHUKE 3TO:
1) BekropHas BenuurHa, paBHasi MPOU3BEICHUIO BEKTOPA CHIIBI HA BEKTOP CKOPOCTH.
2) CkansipHasi BeIM4KHA, paBHas paboTe, BHIIIOJHEHHOW B €IMHUIY BPEMEHH.
3) CkansgpHoe mpousBeieHne paboThl Ha BpeMsl, 32 KOTOPOE OHA BBHITIOJIHEHA.
4) CkayisipHO€ IPOU3BEJCHUE BEKTOPA CHIIBI HA BEKTOP NIEPEMEIIICHHUS.
5) CkansapHas BeJIMYUHA, paBHAs IPOU3BE/ICHUIO CUIIBI Ha TMIEPEMEIICHUE U HA KOCUHYC YTJIa MEXIY
HUMH.
10. KuneTtrdeckasi 3HEprus Teja MpH MOCTYMAaTeIbHOM JBWKEHUU onpeaensercs Gopmytoi?
2 2 2 242
1) E=mgh; 2) E:%; 3) E=T9 . 4 E:%; 5) E:%

11. TloTeHnmaibHast YHEPTHUS TeJla MACCON m Ha BBICOTE h ompenenseTcst GopMyIoii:

2 2 2 2A2
1) E=mgh; 2)E:kx7; 3y =79, 4)E:%; 5y E=1 2

12. TlorenuuanbHas SHEPrust ynpyroaeopMUpOBaHHOIO TeJla ONpeAeseTcs: PopMyJIIOn:

2 2 2 2A2
1) E=mgh; 2)E:kx7; 3y =T, 4)E:%; 5y =12

13. 3aKOH COXpaHEHUs WMITYJIbCA, 3aMMCAHHBIA JJIS JBYX TEN MpU aOCOIIOTHO YIPYroM yrape
UMeeT BUJIL:

2 2 2 2
v- ML u-  mu
2)m11 U, _ myily U, |

: 3) n11012 +m21)22 — (l/nl_'_n/lz)u2 .
2 2 2 2

r r r
1) mlul+m202:(ml+m2)u; 5 5 > :

4) mlzl)1 +m211)2 = mﬁl +m2LIi2; 3) Z(Eki +Em.) = const .
i=1

14. Moty1b MOMEHTA CHJIbl OTHOCUTENIBHO HENOABMXXHOM Touku (0) 370!
WM=F-d; 2yM=F-t; 3)M=F-¢; 4 M=F-1; 5 M=F w.
rne  d - wiedo cuibl, | - paccrosiHue ot Touku BpaieHus (0) 10 TOYKH MPHIOKESHUS CUIIBI, [ -
BpeMs IEUCTBUS CUJIBI, (- YTJI0Basi CKOPOCTh BPAILIEHHUS, € - YTIIOBOE YCKOPEHHE BpalllCHHUS.
15. MoMeHT uHepIUHU MaTepUaIbHON TOUKH OIpeneseTcs: popMysIoun:
1

) J,=Am -r’; 2) J:ZJi ;0 3) J:Emlz; 4) J:%mrz; 5) J=J, +ma’,
rae  Am; - Macca MaTepUalIbHON TOUKH, 7, - PACCTOSIHUE OT TOUKH JI0 OCH BPAILICHHUS,

| - nuHa cTepKHS.

16. MomMmeHT HHCPLUHU TCJIa OTHOCUTCIILHO OCH BpAllICHUS CCTh!:
D J, =Am-r’; 2) J=ZJI. ;3) J=émlz; 4) J:%mrz; 5) J=J +ma’, rne

Aml. - Macca MaTepI/IaJ'IBHOI\/'I TOYKH, r; - PaCCTOAHUC OT TOYKH JO OCH BpaI_I_ICHI/IH,l - JAJINHA CTCPIKHA.

17. Teopema IllTeitHepa, ompexaenstomas MOMEHT HHEPLMM Tella OTHOCHUTENBHO JH000H ocu
BpaIleHus1, BeIpaxkaeTcs (hopmyoit:

1 1
) J,=Am -r’; 2) J:ZJi ;0 3) Jzzmrz; 4) J:Emlz; 5) J=J, +ma’,

rae  Am, - Macca MaTe€pHUaJbHOM TOUYKH, 7, - PACCTOSHUE OT TOYKH JI0 OCU BPAILEHUS,
| - nnuna crepxHA, J, - MOMEHT HHEPIUH OTHOCHTEIILHO MapaJUIeNbHOM OCH, IPOXOIsIei

yepes 1eHTp Macc C Tena, a — pacCTOSHUE MEXAY OCSIMH, M - Macca Telna.
18. Kunernueckas 3Heprus BpalieHus: abCOIIOTHO TBEPAOTO Tela BOKPYT HEMOABMKHON OCH:



mo* Jo'’ Jo' mv’ kx?

1) E= ; 2) E= ; 3) E= 5t ; 4) E=mgh; 5)E=7.

19. [NomHas KUHETHYECKasi YHEPTUsi a0COIIOTHO TBEPAOTO TeNa:
2 2 2 2 2
DE=" 2 =12 3 p=t2 "™ 4y g, s)E=kx7

20. OcHOBHOE ypaBHEHHUE TMHAMUKH BPAIIATEIBHOTO JBIKEHUSI aOCONFOTHO TBEPAOTO Tella HMEET
BUJI:

1 1 1 dli
l)M:J-(sr‘;Z)F:m-crz; 3)L:J-cf); Hhovo=wr; 5)?=0.
t

21. MoMEHTOM MMITYJIbCa TBEPIOTO TeJIa OTHOCUTEIBHO HEMOIBIKHON OCH HA3bIBACTCS BEJIMYMHA,
ompezenseMast HOpMYIIOi:

1 r 1 1 di T 1 e 5
) L=Jw; 2) p=mv; 3)E:M; 4) L=const; 5) J=mr".
22. 3aKOH COXPaHEHHS MOMEHTA UMITYJIbCA ONPEAETSETCS BRIPAKCHUEM:

1 r 1 1 dL r 1 5
1) L=Jw; 2) p=mv; 3)E:M; 4) L=const; 5) J =mr-.

23. 3akon 'yka ans ynpyrux nedopMainuii TBEpIOro Tejaa UMeeT BUJ:

F
1) o=E-&; 2) F=—kx; 3)g:Al—l; 4)02%; 5) F=u-N.

24. 33.KOH BCCMHPHOTI'O TAT'OTCHUSA IJIA J'IIO6BIX ABYX MAaTCPUAIIbHBIX TOYCK:
1 1 T . .
1) F=mg; 2) F=ma; 3)F=—kx; 4)F=m62—u; 5) F=g "2
t r

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

1

F :
Ng="; 2g=2; 3g=Y; 4)F=Gm‘—2mz; 5)¢)=£-
m m t r m
26. YrnoBasi CKOpOCTb IPU BpallleHUH aOCOIIOTHO TBEPOro Teja onpeaensercs GopMyo:
De=2: Do=21v: 3)0=22. Ho=Lt. 5=
R dt J

27. YTI0BO€ YCKOPEHHE MPHU BpaIIeHUU aOCOIIOTHO TBEPAOTO TeJa onpeaesieTcs: GopMysioin:

dw d’p a M Al
)e=—1}; 2)e= ; Ne=—"%; de=—; Se=—.
) dt ) dar’ ) dr’ ) J ) 1
28. Kaxk cBsi3aHBI MEKAY COOOM yriioBasi M JIMHEHHAS CKOPOCTh:
d2
De=92 2 w=. 3v=wR; Ho=22v; 5e="2
dt dt dt
29. Kakoii popmyIoit MOKHO BBIPa3UTh HOPMAIIBHOE YCKOPEHHE OTJEIBHBIX TOYEK BPALIAIOLIETOCs

TBEPOTO Tella Yepe3 ero yriioBYI0 CKOPOCTh:

2
19

1)a,=¢-r; 2)an:E; 3)an:a,2R; 4)a72%; S)a:qfaj+af'
t

30. Kaxkoit ¢dopmynoil MOXKHO BBIPa3UTh TAHTCHIMAIBHOE YCKOPEHHE OTIEIbHBIX TOYEK
BpAILAOLLETOCs TBEPJOTO TEJIA YEPE3 €ETO YITIOBOE YCKOPEHUE:!

2
Da=er: Da=20 300k 9= 5a=iia.
t

31. Cuna TpeHus KaueHusi onpeaensieTcs GopMyoi:

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




2. TEPMOJUHAMUKA U MOJIEKYJISIPHAS ®PU3UKA
1. YpaBHEHHE COCTOSHUSA UAEATBHOTO ra3a:

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

KUuH

2. OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-KHHETHYECKOW TCOPHH:

1) PV =Const; 2) P=Fa,T; 3) PV=%RT; 4)yv=VaTl; 5) P=§n<EKW >
3. U3oTepMudeckuii mporece BeIpakaeTcst GopMyIioi:

1) PV =Const; 2) P=Pa,T; 3) PV:%RT; HV=VaT; 5) P:§n<Em >
4. I30xopuvecKuii mpoiecc BeIpaxkaeTcs: (opMyIIoi:

1) PV =Const; 2) P=Pa,T; 3) PV=%RT; HV=VaT; 5) P=§n<EKW >
5. 300apuyeckuii mporiecc BeIpaxkaeTcs GopMyJIou:

1) PV =Const; 2) P=Pa,T; 3) PV=%RT; HV=VaT; 5) P=§n<EKW >.

6. Ilpu cxxaTtuum uaeanpHOro ra3a ero 00beM yMeHbIIaeTcs B 2 pa3a, a TeMIepaTypa yBeIUUuBaeTCs
B 2 pa3a. Kak usMeHuTcs rnpu 3ToM JaBiieHue ra3a’?

1) yBenuuutes B 2 pa3a;  2) yMEHBUIMTCS B 2 pa3a;  3) yBelIMuuTCs B 4 pasza;

4) ymenpiiuTcs B 4 pa3a;  5) HE U3MEHUTCS.
7. JlaBieHue uieaqbHOro ra3a YMEHBIIWIOCH B 2 pa3a, TeMIepaTypa ra3a yBeJIMYWIach B 2 pasa.
Kak uzmenuiics npu 3Tom 00bem raza?

1) yBenmuwiics B 2 pa3a;  2) yMEHBIIWICS B 2 pa3a; 3) yBequuuics B 4 pasa;

4) ymenbInuics B 4 pa3a;  5) He U3MEHHIICS.
8. Kakas nu3 gopmyin BelpakaeT 3akoH JlanbToHa?

) e=ikr: 2) u=~""RT; 3) P=P+P,+P+..+P; 4 pv="LRr; 5
2 oM M

1
P:§nm<u2 >.

9. Kakas u3 q)OpMyJ'I BBIPOKACT pABHOMCPHOC pACTIPCACIICHUE SHCPI'UH 110 CTCIICHU CB060,[[BI?

) e=ikr: 2) u=LiMpr. 3) P=P+P+P+..+P; 4 pv="LRT; 5
2 oM M

lenm<uz>.
3

10. Kakas u3 popmyin BeIpakaeT BHYTPEHHIOIO SHEPTUIO CUCTEMBI?
1 i m m 1 2
1) e==kT; 2) u=——RT; 3) P=RB+P+P+..+P; 4 PV=—RT; 5) P=—nm<v" >.
2 2M M 3
11. 3akoH pacnpenenenus MakcBesnia XapakTepUu3yerT:
1) paBHOMEpHOE pacHpeaeeHne YHEPTUH 110 CTETICHIM CBOOOIBI;
2) ypaBHEHHUE COCTOSHHUSI HJICaTLHOTO Ta3a;
3) pacnpenesneHne MOJIEKYII 110 CKOPOCTSIM;
4) pacmpeneneHre MOJIEKYJ B MOTEHIIUAIBHOM CHIIOBOM I10JIE;
12. 3akoH pacnpenenenusi bonbiiMaHa xapakTepusyerT:
1) paBHOMEpPHOE pacupeneeHne YHEPTUH TT0 CTETIEHSIM CBOOO/IHI;
2) ypaBHEHHE COCTOSHUS UACATBLHOTO rasa;
3) pacnpeneneHre MOJIEKYI [0 CKOPOCTSIM;
4) pacnpeneneHue MOJIEKYJ B IOTEHLMAIBHOM CHIIOBOM IIOJIE.
13. YpaBuenue siBnenus quddy3uu mpeactabisercst GopMyioun:

) F=pn@as: 2 0= Asar: 3) M=-DP Asar
dz dz dz



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

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

VYpaBHEHUE SBICHUS BHYTPEHHETO TPEHHUS IPEICTABISETCS (HOPMYIIOiA:
1) F=—77@AS; 2) Q:—xd—TASAt; 3) M=—Dd—pASAt;
dz dz dz
4)D=§;t<u>; 5)77=§/1<U>p; 6)x=%l<u>pcv.
YpaBHeHUE SABICHHS TETIONPOBOAHOCTU MPEACTABIIECTCS POPMYIIOii:
1) F:—n@AS; 2) Q:—xd—TASAt; 3) M:—Dd—pASAt;
dz dz dz
4)D=%i<u>; 5)77=%/1<U>,0; 6)X=%1<U>Pcv-
Koadduument nuddysun Beipaxkaercs GopMymIou:
1) F:—UQAS; 2) Q:—xd—TASAt; 3) M:—Dd—pASAt;
dz dz dz
4)D:%2<U>; 5)772%/1<U>p; 6)x:%/1<u>pcv.
Kos¢¢unment BHyTpeHHEr0 TpeHuUs BhIpakaeTcs: (GOpMYJIION:
dv dr dp
1) F=—n—AS; 2) Q=—x—ASAt; 3) M =—D——ASAt;
dz dz dz
4)D:%i<u>; 5)77:%1<u>p; 6)x:%/1<u>pcv.
KoadduineHT TemnonpoBogHOCTH BeIpakaeTcs (GopMyIoi:
dv dar dp
1) F=—n—AS; 2) Q=—x—ASAt; 3) M =—D——ASAt;
dz dz dz
4)D=§/1<U>; 5)77=§/1<U>p; 6)x=%l<u>pcv.

AnabaTUYECKUM MPOIIECCOM HA3bIBAETCS MPOIIECC, TPOTEKAOIIINNA:
1) mpu MOCTOSIHHOM TeMIleparype;
2) 1mpH NOCTOSSHHOM JIaBJICHUH;
3) 6e3 oOMeHa sHepruel ¢ OKpyKaroliei cpeaoi;
4) npu IOCTOSIHHOM 00bEME;
5) HET MPaBUIHLHOTO OTBETA
Kaxkas popmyna BeIpakaeT mepBbIii 3aKOH TEPMOJMHAMUKH:

) PY=""RT; 2)Q-AU+A; 3)Q-AU; 4)Q-A; 5)A=-AU.
[TepBbIit 3aKOH TEPMOJIMHAMUKH TSI aIMa0aTUYECKOTO MPOoIecca UMEET BUL:
) PV="lRT; 2)Q-AU+A; 3)Q-AU; 4)Q-A; 5)A=-AU.
I[TepBbIii 3aKOH TEPMOAMHAMUKY JIJIs1 ©30XOPUUYECKOT0 MPpoIlecca UMEET BUL:
D) PV="lRT; 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
ITepBblii 3aKOH TEPMOJAMHAMUKH JIJIS1 MU30TEPMUYECKOTO MPOIIECCa UMEET BU/I:
) PY="'RT; 2)Q-AU+A; 3)Q-AU; 4)Q-A; 5)A=-AU.

WneanbHbIi Ta3 MOMyYIHI KOJIMYECTBO TEIIOTh, paBHoe 300>k u coBepurmi paboTy, paBHYIO

100 Tx. Kak u3MeHHI1ach Mpy 3TOM BHYTPEHHSS SHEPTHs ra3a?
1) yBennuuiace Ha 400 Ix;  2) yBenuuunnach Ha 200 [[x; 3) ymensimnnacs Ha 400 J1x;

4) ymenpmunack Ha 200 J[x; 5) He U3MEHUIACh.



25. YUeMy paBHO U3MEHEHHE BHYTPEHHEN PHEPrUU rasza, €Ciu eMy nepeaaid KOJIU4eCTBO TEIUIOTHI,
paBHoe 300 J[>x, a BHEIITHUE CUJIBI COBEPIIIMIIN HaJl HUM pabdoTty, paBHoe 500 J[x?

1) 200 Dx; 2)300 dx; 3)500 Ix; 4)800 HIx; 5S)0 dx.
26. UneanpHas TersioBas MaiiumHa, paboTaromas 1o nukiry KapHo, mojydaer 3a KaxIablid UK OT
narpesarens 2520 Jx rtemna. Temneparypa narpeBatens 400 K, xonogunsauka 300 K. Haiitu
paboTy, coBeplIaeMyr0 MAIIMHOM 32 OJUH IUKJI, U KOJIMYECTBO TEIUIa, OT/IaBAE€MOT'0 XOJIOJUIbHUKY
3a OAMH LUKJI.

1) 600 [Ix; 2000 1x; 2) 700 Hx; 2200 Jx; 3) 630 [Ix; 1890 [Ix;
4) 800 Idx; 1200 Ix; 5) 1200 Hx; 700 JIx.

27. B peasibHOM Tase:

1) He yuuThIBaeTcs pa3Mepbl aTOMOB (MOJIEKYI);

2) Yy4YHTBHIBAETCS pa3Mepbl aTOMOB (MOJICKYII);

3) He yuuThIBae€TCS CUJIbl IPUTSIKEHUS MEX]y aTOMaMH (MOJIEKYJIaMHU);

4) He yYUTHIBAETCS CHJIbI OTTAIKUBAHUS MEXKIY aTOMOB (MOJIEKYI);

5) y4MTBHIBAETCS CUJIBI IPUTSHKEHUS MEXYy aToMaMH (MOJIEKYJIaMHu);

6) yYMTHIBAETCS CUJIBI OTTAJIKUBAHUS MEXKIY aTOMOB (MOJIEKYyJIaMu);
[Ipennaraemeie otBethl: 1) 1,2,3; 2)4,5,6; 3)1,3,4; 4)2,5,6; 5)1,4,5.
28. BHyTpeHHSIsl SJHEpPrHs peaibHOTO Tasa:

1) Oosibliie BHYTpEHHEN SHEPTUU HI€ATbHOIO r'a3a;

2) MeHbllle BHYTPEHHEH SHEPruu UeaabHOro ra3a;

3) 3aBUCHUT OT TeMIIEpaTypbl UACATBHOIO rasa;

4) 3aBUCHUT OT JaBJICHUS UAEATHHOTO ra3a;

5) 3aBUCHT OT 00bEMa HJICATHHOTO Ta3a.

3. 9JIEKTPUYECTBO U MAT'HETU3M. 4. KOJIEBAHUS 1 BOJIHBI.
1. Koropas u3 ¢popmyn Beipaxaer 3akoH Kynona?
g F
D=t D F=kIh 3 E=—: 4 A=q(p-0,).

1
2 0
+r er q,

2. Ilo xakoit popmyIie onpeaenseTcst HANPSHKEHHOCTD AIEKTPHUECKOTO MOJISl TOYEYHOTO 3apsaa?
nNE=2; 2)E=—1_, NE=L, 4HE=-—"_,
&, 4re,r d 2rea
3. ITo kaxoii popmyie onpenensercs NOTeHLIHa Mol TOUEYHOTo 3apsaa?
q rdr q-d q-d
1) p= ;2 o= ;03 —@ = ;0 4) Ap= .
)¢ 4re,r )¢ -[ 2re,a ) 9= See, ) A 2S¢g,
4. Kotopas u3 hopmyi SBIsieTCs ONpeieleHneM EMKOCTH KOHAeHcaTopa?
pl-tit. Ne=4; 3e=2, 4Hr-L1
c ¢ G u ® wc

5. Tlo kakoii ¢opmyse ornpenensercss o0Imas eMKOCTh CHCTEMbI MOCIIEA0BATEILHO COSIMHEHHBIX
KOHJICHCATOPOB.

I 1 1 ¢ te,+.tc,

1) l:_+_+,,,+—; 2) c=c +c, e, +.tc,;3) c=1—21 4) 1__1
c

a G c, € CyrutC, c ¢ +c,
6. Tlo xakoit dopmyne ompenensercs oOImEas €MKOCTh CHUCTEMBI TapaICIbHO COSTUHEHHBIX
KOHJIEHCATOPOB.
I 1 1 1 ¢ +c,+...+c 1 1
) —=—+—+..+—; 2)c=¢+c,+¢;+...+c,; 3)c="‘—72"—1n; 4) —=——.
c ¢ c c C " Cy..C c ¢ +c,

n n

7. UTo Ha3bIBAECTCS AIEKTPUUECKUM TOKOM?
1) Xaotuueckoe ABUKEHUE 3aPSIKEHHBIX YACTHUIL;
2) HanpaiieHHOE JBMIYKEHUE 3apsyKCHHBIX YaCTHII,
3) HanpaBneHHoe ABMKEHHE aTOMOB U MOJIEKYJI;
4) XaoTuuyeckoe ABUKEHHUE HOHOB.



8. Kotopast u3 ¢popmyn nmpeacTaBiseT 3anuchk 3akoHa Oma Jist ydacTka mnernu’?
& : U . J
1) J= ; 2)i=yE; 3)J=—; 4)i=—.
R+r R S
9. Koropast u3 ¢popmyn mpeacTaBisieT 3aBUCUMOCTh COTIPOTHBIICHUS METAJUTHYECKUX MTPOBOJHUKOB

OT TeMIepaTyphl?

1) 0=J°Rt; 2) R =R/(l+ar); 3) Q=JUr; 4) R=J%.
t
10. Kotopast u3 ¢opMyl MpenCTaBIsIeT 3aBUCHMOCTh COMPOTHBIICHUS OT €r0 T'€OMETPHUYECKUX
pazmepoB?
1 U U

1) R= l+at); 2 R=2; 3) R=p—; 4)R=—; 5 R=—.

) R=Ry(lxar): 2) R=-5: 3) R=pg: 4hR=Z: 5 R=—g
11. Koropas u3 dhopmy:n npencrasiser 3aKoH Jxoyns-Jlenna?

|
) 0=JRr; 2)R=R(1+at); 3)J=—2"; 4 R=p—.
) 0 ) R =R (l+ar); 3) = D R=ps

12. ITepoe nmpaBmiio Kupxroda?
1) Cymma HanpsKeHul B 3aMKHYTOM KOHTYpe paBHa (.
2) AureGpanyeckas CyMMa TOKOB B 3aMKHYTOM KOHTYype paBHa 0.
3) AunreOpamdeckas CyMMa TOKOB B y3JI€ Pa3BETBIICHHS AIEKTPUUECKOM 1ienu paBHa 0.
4) CymMma NOTEHIMAJIOB B y3JI€ Pa3BETBICHUS IEKTpUUYECKOl 1ienu paBHa 0.

13. Kakue Toku B [-om nipaBuiie Kupxrodga OepyTcst co 3HaKaMH «+» U« —»?
1) Bce Toku GepyTest CO 3HAKaMU «+»
2) Tokwu, BTEKAIOIIHE B Y3 OEpPyTCs CO 3HAKOM «+», a BBITEKAIOIINE U3 y3JIa — CO 3HAKOM « — ).
3) Toxu, TeKylIue Mo YacOBOM CTpeKe, OEPYTCs CO 3HAKAMHU «+», MMPOTHUB YaCOBOU CTPEJIKU —
CO 3HAKOM «—).
4) Tokw, COBIAAOIINE IO HANIPABJICHUIO C HAIIpaBlIieHHEM 00X0/a KOHTYpa, OepyTcs co 3HaAKOM
«+», a TeKylIue MPOTUB HAMPABICHUS 00X0/1a — CO 3HAKOM « —)».
14. Bropoe npasmiio Kupxroda.
1) B 3amMkHyTOM KOHTYpe anreOpanueckas cymma majieHuid HanpsbKeHUH paBHA alre0pandyeckoi
CyMMe€ 3JIEKTPOJIBIKYIIINX CHIL.
2) Anrebpanyeckasi CyMMa TOKOB B 3aMKHYTOM KOHTYpe paHa ().
3) B 3amkHyTOM KOHTYype anredpandeckasi CyMMa CHJI TOKOB paBHAa CYMME 3JIEKTPOJIBIKYIIINX
CHIL.
4) AnreOpanueckas CyMMa CUJI TOKOB B y3JIe Pa3BEeTBICHHON AJIEKTpUYecKoi 1ienu paBHa ().
15. Kakue Toku Bo 2-om npaBuiie Kupxroda 6epyTcst co 3HAKaMH «+» U « —»?
1) Tokwu, BTeKaromue B y3ei, 0epyTcs co 3HAKaMH «+», BBITEKAIONINE U3 y3Ja — CO 3HAKOM «—
».
2) Toku, coBnajarolIye Mo HANpPaBJICHUIO C HAallpaBlIeHHEM 00X0/1a KOHTYpa, OepyTcs co 3HAKOM
«+», a TeKyIre MPOTHB HANIPaBICHHUS 00X0a — CO 3HAKOM « —».
3) Bce Toku GepyTcs CO 3HAKOM «+.
4) 3HaKH «+» U «—» BEIOUPAIOTCS JIJISI TOKOB IPOU3BOJIBHO.
16. Ilo xakoit dopmysne ompenenseTcs o0OImee CONPOTHUBICHHE R TIpu TOCIEI0BATEIHFHOM
COEMHEHUH HECKOJIBKUX NTPOBOJIHUKOB?
1)l=2i; 2) R= LR ; 3)R=)R; 4)l=ZR,-~
R R R-R,+R,-R,+...R ‘R _, R
17. o xakoil hopmyse onpenensiercss ooduiee COnpoTUBIeHHe R Tpu MapauieIbHOM COEIMHEHUU
HECKOJIbKUX ITPOBOJAHUKOB?
SR

1 1 1
1) —=>R; 2)R= Rl.; 3) —=>» —; 4)R= )
) R 2R DR=Q ) R ZRi ) R-R,+R,-R,+..R ‘R,

18. Yto Takoe p—n nepexon?




1) KoHTakT 1BYX pa3HOPOAHBIX METAJJIOB.
2) KoHTakT MeTauI-TudIeKTPHK.
3) KoHTakT ABYX BHUOB MOJYIIPOBOJHUKOB C PA3HBIMU THUIIAMH IMPOBOJAUMOCTH.
4) KOHTaKT JBYX THUIIOB 3JIEKTPOJIUTOB.
19. Kakoe cBOMCTBO p —n mepexo/a UCIOJIb3YETCs B OJIYITPOBOJHUKOBBIX AHO1aX ?

1) OHOCTOPOHHSS MPOBOJAUMOCTb.
2) 3aBUCUMOCTb CONTPOTUBIICHUSI OT TEMIIEPATYPHI.
3) 3aBHCUMOCTb COITPOTUBIICHHS OT OCBELICHHOCTH.
4) Manas BeTM4MHa COIPOTUBIICHHUS.
20. Kakoe siBieHHE Ha3bIBACTCS AJIEKTPOMATHUTHON MHIYKIIMEH ?
1) IlosBneHne MarHUTHOIO MOJIS IIPU IPOTEKAHUHU TOKA 110 LIETIH.
2) Bpamienue KoHTypa ¢ TOKOM B MarHUTHOM IIOJIE.
3) /JelicTBHE MAarHUTHOTIO IOJISI HA POBOAHUK C TOKOM.
4) SIBieHHre BO3HHMKHOBEHHUS DJIEKTPUUYECKOTO TOKA B 3aMKHYTOM IPOBOJSIIEM KOHTYpEe MpHU
M3MEHEHUU MarHUTHOTO ITOTOKA, IPOHU3BIBAIOIIETO 3TOT KOHTYP.
21. Kotopast u3 ¢popmyn npeacTaBiiseT co00i 3aK0H 3eKTpOMarHuTHON uHaykiuu dapanesa?
do
) e=J(R+r); 2)e: — 3) @ = BScosp; 4) @=1LJ.
22. Kakoe siBJI€HUE Ha3bIBAE€TCA CAMOMHIYKLIUEH?
1) SIBneHne BOZHUKHOBEHHUS MHIYKIIMOHHOTO TOKa B LIENHU [IPU MPOTEKAaHUU B HEN IEPEMEHHOTO
TOKa.
2) IlosiBneHre MarHUTHOI'O TOJIS IPY IPOTEKAHUU TOKA IO LIETIH.
3) Bpaiienue KOHTypa ¢ TOKOM B MAarHUTHOM TIOJI€.
4) JlelicTBHE MAarHUTHOTO TOJISI HA IPOBOIHUK C TOKOM.
23. Kakoe W3 HWXKENPHUBEACHHBIX YTBEPKICHUN sBIsIEeTCS mpaBwioM JleHna sl HampaBlieHUS
MHAYKIIMOHHOTO TOKa?
1) VHIyKIuoHHBIH TOK MMEET TaKoe HampaBlieHHE, YTO €ro MarHUTHOM TOJIE MPEmsTCTBYET
M3MEHEHHUIO0 TOT0 MArHUTHOTO MTOTOKA, KOTOPOE €ro CO3/AaJI0.
2) WHAyKIMOHHBIA TOK HAMpaBJeH MPOTHUBOIOJIOKHO HAMPABICHHUIO AJIEKTPUUYECKOTO TOKA,
KOTOPBIN €ro CO3/1al.
3) HampaBnenue HHAYKIIMOHHOTO TOKa OMPEAEIeTCs M0 MpaBMily OypaBuuKa.
4) HanpapneHue MHIYKIIMOHHOIO TOKA OMPEEINISIETCs MO MPaBUILY JIEBOM PYKH.
24. Tlo xaxoii u3 GopMyI BEIUUCIIAETCS BeTUYrMHA cuiibl Ammnepa?
1) F =quBSina; 2) F=JBlSina; 3)J= id ;4 J :g.
R+r R
25. Tlo kakoii u3 popmyn BeIYMCseTCS BenuunHa cuiibl Jlopenna?
)F = quBSina:; 2) F=JBlSina; 3) F=-3%_. 4 F :—U%B-S .
X

2

4re,r
26. KoTopast U3 HH>KENpHUBEIEHHBIX (HOPMYII SBISETCS ONpeIeIeHIeM HHIYKTUBHOCTH KOHTYpa?
@ R
L=uun’v; 2)L=—, 3)g:—Ld—J; 4) L=—L.
1 dt @

27. KoTtopas M3 HWKENPUBEAECHHBIX (HOPMYJ MPEACTaBISET COOOW MHIYKTUBHOE CONPOTUBICHUE
KOHTYpa IIEPEMEHHOMY TOKY?
1) R:%; 2) R:pIE; 3) RCzi; 4) R, =wL;
28. Kakue kose0aHus Ha3bIBAIOTCS BBIHYK/IEHHBIMH 3JIEKTPUUECKUMHU KOJIeOaHUSIMU?
1) Konebanus, BO3HUKAONINE B CUCTEME MPH COOOIICHUH NEPBOHAYAILHOTO 3amaca YHEepIuu,
BCJIEJICTBHE COOCTBEHHBIX CBOMCTB CHCTEMBI U MPH IMPEHEOPEKUMO MaJIbIX MOTEPSAX SHEPTUU Ha
BBIJIEJIEHUE TEIIOTHI.
2) Konebanus, cymecTByOIUE B CUCTEME IIPU IOCTOSHHOM IOMOJHEHHUH 3amaca SHEpPruu.

3) Konebanus, mpoucxosige o MaTeMaTi4eckoMy 3aKOHY CHHYCa WM KOCHHYCA.



4) Konebanus, MpOUCXOAIINE B IIEMH C IEPEMEHHBIM UCTOYHUKOM TOKA C AJIEKTPOIBIKYILEH
CUJIOU. & = &, - SIn (a)ﬂt)

29. Kotopast U3 HIKENpUBEIeHHBIX (OPMYIT XapaKTepU3yeT HHAYKTUBHOE CONPOTUBIICHUE?

2
1) zZ= R2+(a)L—Lj ;2) Rch; 3) Z= R2+(a)L)2; 4) R, =wL;
wc wc

5. OIITUKA
1. Enuauna n3mepeHust OnTUHYECKOW CUIIbI JIMH3bI?
1) crepanuan; 2) moke; 3) repu; 4) auonTpui;  5) MeTp.
2. Ontuyeckas cuia JWH3BI paBHa 2 . Haliute ee pokycHOE paccTosHUE.
1)20cm;  2)25cm;  3)50cm; 4)80cm; S5) 1 wm.
3. B xako# U3 HMXKE MEPEUUCIICHHBIX Cpell CKOPOCTh PACIPOCTPAHEHUs CBETa HauOOJbIIasl, eclu
MOKA3aTeNH MPEIOMIICHHUS ATUX CPEJl CIIeAYIOIINe:
l)anmasz - n=2.41; 2)Boga- n=1.33; 3)cnupr- n=1.36; 4)saurtapp - n=1.54.
4. Kakoe 13 crneayronmx yciloBUi yKa3bIBaeT, YTO JIMH3A pacceBaromias?
1) D=3nmnrp; 2) F<10cm; 3) D<O0; 4)nun3aBorHyras; 5) u3o0pakeHne MHUMOE.
5. Kakoe u3 HuKecneayomux yClIoBUN yKa3bIBaeT, YTO JIMH3a cOOMparoias?
1) nuH3a BhINyKIast; 2) U300paKeHUE B JIMH3E€ MHUMOE;
3) uzoOpakeHue B JMH3e npsimoe; 4) D >0.
6. UTo MOXHO cKa3aTh 00 yrje MajeHus Jyda CBETa Ha IMOBEPXHOCTh pasfiesia ABYX Cpel U yIiie
MPENOMIICHUS, €CJIM JIyd BBIXOAWT M3 ONTHUYECKU OoJee TIIOTHOM CpelIbl B ONTUYECKH MEHee
MJIOTHYIO?
1) yron nageHus OoJbIle yria mpeioMIICHHUS,
2) yroJa npenomMIIeHHs OOJIbIIe YIJia MaIeHuUs,
3) yroin mpenoMIIeHHS paBeH yriy NaJeHus;
7. Kakoi yrom mnpenomyIeHMs COOTBETCTBYET IPEIEIbHOMY YINIy IIOJHOIO BHYTPEHHETO
OTpaxeHus?
1) 0% 2)45°% 3)90% 4)180°.
8. Kak u3meHuTcs poKycHOE paccTOSIHUE CTEKIJISTHHOM JIMH3bI, €CITU €€ OIYCTUTh B BOAY?
1) He U3MEHUTCS; 2) YyBENUYUTCS;  3) YMEHBIIUTCS.
9. JIyu cBera majaeT Ha rpaHMIly pas3jiena JByX Cpell ¢ MOoKa3aTeleM IpeloMJeHus n, U n,. B

KAaKUX CIIy4asiX yroj HajeHusl paBeH yriry MperoMieHus?
1)n >n,; 2)n=n,; 3)n<n,.
10. JIns1 kakux NpoIeccoB XapaKTEpPHO SIBJICHUE UHTEpPepeHInu?
1) nmst 3IeKTPOCTATUYECKUX HPOLIECCOB;
2) st BCeX BOJIHOBBIX TPOIECCOB;
3) u1s IpoLeccoB PalMOAKTUBHOTO pacnaia;
4) nist SIEKTPOMArHUTHBIX MPOIIECCOB.
11. Kakue BOJHBI yI0BIETBOPSIOT YCIOBUIO KOT€PEHTHOCTHU?
1) BOJTHBI, UMEIOIINE OJJUHAKOBBIC (Da3bl U MOCTOSHHYIO Pa3HOCTH JJTMH BOJIH;
2) BOJIHBI, UIMEIOIIIME OJJMHAKOBYIO JITTMHY BOJIHBI M MOCTOSIHHYIO PAa3HOCTH (a3;
3) BOJIHBI, HCITYCKa€MbI€ OJTHUM UCTOUYHUKOM;
4) BOJHBI, UMEIOIINE PA3THYHYIO IJIUHY U TIOCTOSIHHYIO (hazy.
12. Kakue BoTHBI MOTYT UHTEPhEPUPOBATH?
1) BOJHBI OT OJIHOT'O UCTOYHHMKA CBETA;
2) BOJIHBI, paCIIpOCTPAHSIOIINECS B OJTHOM TIJIOCKOCTH;
3) BOJIHBI, UMEIOIINE OJUHAKOBYIO SHEPTHIO;
4) BOJIHBI OJTMHAKOBOM JIJTMHBI U TIOCTOSTHHOM pa3HOCTH (a3.
13. IIpu kakoii pa3HOCTH X0/1a BOSHUKAET yCUJIEHNE KoJieOaHuit ipu uatepdepeHun?
1) npu pazHOCTH X0/a, pABHOW YETHOMY YHCIY JJIMH MOJTYBOJIH;



2) npu pa3HOCTH XOJa MEHbIIIE JITTUHBI BOJIHBI;

3) nmpu pa3HOCTHU XOJa, PAaBHOM LIEJIOMY YHUCITy (a3;

4) npu pa3HOCTH X0/1a, paBHON HEUETHOMY UHMCILY JJIMH IOJIYBOJIH.

14. TTpu kKakoii pa3HOCTH X0/1a BOSHUKAET OCIa0JIeHHe KoJieOaHuii pu uHTepdepeHnn?
1) mpu pazHoCTH X0/1a, pAaBHOM LI€JIOMY YMCITY JAJIMH IIOJYBOJIH;

2) mpH pa3HOCTH X0/1a, PABHOI HEYETHOMY YHUCIY JIJTUH MOJIYBOJIH;

3) npu pa3HOCTH XOJa MEHbIIIE JITTUHBI BOJIHBI;

4) npu pa3HOCTH X0/1a, paBHON YeTHOMY 4uciy (a3.

15. Kakoe ¢u3uueckoe siBICHUE OTHOCUTCS K TU(PPAKIUN BOTH?

1) siBNIeHNe HAJIOXKEHUS BOJIH, B PE3YyJIbTaTe YEro MOIYy4aeTcs ONpeaeieHHas KapTHHAa MAaKCUMYMOB
Y MUHHMYMOB;

2) siBneHue orudaHus BOJIHAMU MPESATCTBUS;

3) paznokeHne Oenoro cBeTa Ha COCTABJISIONINE IIBETA;

4) sBreHue ocaabaeHUs CBETOBBIX BOJH IIPH PACIIPOCTPAHEHUU B CpE/Ie.

16. IIpu KkakoM ycI0BHM MOKHO HaO01aTh AU(PaKILUIO BOIH?

1) ecnu juIHA BOJIHBI BO MHOTO pa3 MEHbIIIE pa3MepoB npeamera’?

2) ecnu JUIMHA BOJIHBI paBHA YETHOMY YMCIy aMIUIUTY KOJIeOaHMUIA;

3) ecnu AJiMHA BOJIHBI COM3MEpHMa C JIMHEHHBIMH pa3MepaMHu MpeMeTa;

4) ecnu ¢a3za konaeOaHUI HENPEPHIBHO U3MEHSIETCSI.

17. Kakoe siBlieHHE CBUIECTETHCTBYET O TOM, UTO CBET MPEJICTaBIsIeT COO0I 2NIeKTPOMAarHUTHBIE
BOJIHBI?

1) unrepdepeHus cBera;

2) nudpaxiysi CBETOBBIX U 3JEKTPOMATrHUTHBIX BOJIH;

3) morjoIieHue cBeTa Mpu paclpoCTPAaHEHUU B CPEJIe;

4) cKOpOCTb pacIpOCTPaHEHMsI CBETA U DJIEKTPOMATrHUTHBIX BOJH B BaKyyMe.

18. CkonpkO UIMH BOJH MOHOXPOMATHYECKOTO CBETa C YacTOTON KojebaHuih v =35- 10T
YIOXKUTCS HA TyTH JuiHOW | =1.2Mm B Bakyyme?

1)2; 2)10; 3)500; 4)2-10°
19. Yto mpoucxoauT ¢ ay4oM Oenoro cBeTa MpU MPOXOKICHUHM Yepe3 TPEXTPaHHYIO CTEKJISHHYIO
IpU3MY, €CIM TIOKa3aTelb MPeJoMIICHHs IPU3Mbl OOJIbIIIE TOKa3aTels MPEeOMIICHUs OKPYXKaoLeH
cpenbi?
1) JIy4 cMeriaeTcst BBIXOJS U3 IPU3MBI B HAIIPABIEHUH MapaieIbHOM HaualbHOMY;,
2) Jly4d oTknoHsIETCS;
3) Jly4 oTKJIOHSETCS K BEPIIMHE MTPU3MBI U TIPU ATOM pa3jaraeTcs Ha IBETHHIE MYYKH;
4) Jly4 OTKJIOHSIETCSI K OCHOBAHMIO MPU3MBI M TIPU 3TOM pa3laraercs Ha [IBETHBIC MYUKH.
20. Kakue ¢usnyeckue sBICHHUS MPOUCXOAAT C JydOM Oenoro cBera MpH MPOXOXKAECHUH UYepes3
CTEKJISTHHYIO TPEXTPaHHYIO MPU3MY?
1) uarepdepeHuus;
2) mudpakus 1 NpeoMICHUE;
3) npenomiieHHuEe U JUCTIEPCHS;
4) unrepdpepenHuus u Audpakuus.
21. JIyuun Kakoro MOHOXPOMAaTHYECKOTI'O CBETa UMEIOT HAauOOJIBIIYIO ITTUHY BOJIHBI?
1) duoneroBsie;  2) opaHxkeBble; 3) 3elieHble;  4) KpacHBIE.
22. Jlyuu Kakoro MOHOXpPOMAaTHYECKOTO CBETa MMEIOT HaHOOJIBIIIYIO YACTOTY KOJIeOaHU?
1) 3enensle;  2) cuHue; 3) KpacHble;  4) OpaH)KEBbIE.
23. Yto onpenenseT UBET Jyda ¢ TOUKH 3pEHHS BOJTHOBOM IIPUPOJIbI cBeTa?
1) ammuintyna koneGaHuii; 2) CKOPOCTh pacpOCTPaHEHUS BOJIHBI,
3) daza konebanuii BOMHBI, 4) AJMMHA BOJHBI, 5) 9acTOTA BOJIHEI.
24. ITo xakOMy 3aKOHY PacCEUBAIOTCS CBETOBBIC JIy4H B aTMocdepe?

1 1

DAz 2) 4% 3) IR

25. B 4eM cOoCTOUT pa3inure MEeX1y €CTECTBEHHBIM U MOJISIPU30BAHHBIM CBETOM?



1) B cKOpPOCTH pacpOCTpaHEHUsl CBETOBOW BOJIHBI;

2) B MJIOCKOCTU KOJIEOAHWI HAIpPSKEHHOCTEH SJEKTPUUECKUX M MArHUTHBIX BEKTOPOB CBETOBOM
BOJIHBI,

3) B IOTJIOLIEHUH CBETOBOU BOJIHBI BEIIECTBOM;

4) B paccestHUU CBETa MEJIKUMH YAaCTUIIAMU U MOJIEKYJIaMU BEIIECTBA.

26. Kakue BelecTa Ha3pIBalOT ONTUYECKH AKTUBHBIMU?

1) KOoTOpBIE MOTJIONIAIOT CBET;

2) KOTOpbIE U3MEHSIIOT HAMIPaBJICHUE PACIIPOCTPAHEHHUSI CBETA;

3) KOTOpBIE BpaIllatoT IJIOCKOCTh MOJISPU3ALIMY CBETA;

4) KOTOpHBIC pasyiararoT OBl CBET B IIBETHOM CIICKTD.

6. OCHOBbI ATOMHOM U SIIEPHOI ®U3UKHU
1. KBanToBas ¢pu3nka u3ydaer sSBJICHUS:
1) mpoucxozsue co CKOPOCTSIMU CPABHUMBIMHU CO CKOPOCTBIO CBETA;
2) mpoucxodIMe B MaKpOMHUpe, NMpH OOBSICHEHWH KOTOPBIX Kiaccuyeckas (u3MKa WHOTIA
BCTpEYAET 3aTPyTHEHHUS;
3) mpoucxosIme B MAKPOMHPE, KOTOPBIE KiTaccudeckasi (Pu3uKa 0ObsICHUTH HE MOXKET;
4) mpoucxoJsIIre Ipu BBICOKHX JIaBJICHUAX U OUYEHb BBICOKUX TEMIIepaTypax;
5) yka3aHHble B TyHKTax 1) u 3).
2. KBanToBas runotesa [lnanka coctout B TOM, 4TO:
1) u3;IydeHue U MOTJIOIICHNE CBETa MPH BBICOKUX TEMIIEpaTypax MPOUCXOJUT HETPEPHIBHO, a MPH
HU3KUX — TUCKPETHO, T.€. OIPEEeICHHBIMH MOPLUUAMHU (KBAaHTAMH);
2) M3Iy4eHue cBeTa MPOUCXOANT AUCKPETHO, a TOTJIONICHHE — HENPEPHIBHO;
3) u3nnydeHue U NOIJIOUEHUE CBETa IPOUCXOIUT TUCKPETHO;
4) u3nydeHue M TOIVIOIIEHHWE CBETa IPOUCXOJUT TOJBKO MpPH IEpexoAe aToMa U3 OJHOIO
CTAallMOHAPHOT'O COCTOSIHUS B JIPYTOE;
5) xBaHT cBeTa ((poToH) 001a1aeT KaK KOPIYCKYJISIPHBIMH, TaK U BOJIHOBBIMH CBOHCTBaMH.
3. Kak u3MeHHTCS 4acTOTa U3JTy4eHHMs, €CIT SHEPrUI0 KBAaHTA YBEIMUUTCS B 2 pa3a?
1) yBenuuutcs B 4 paza; 2) ymMeHbIIUTCS 4 pa3a; 3) HE U3MEHUTCS;
4)yBenuuuTcs B 2 pa3a;  5) yMEHbIIUTCA B 2 pasa.
4. Kakas dopmyrna onpeaensier uMnyiase GoToHa?
D op=me; 2) p="Y5 3y p=ly gy p By L
c A c A
5) Bce npuBeAeHHBIE B yHKTaX 1,2 1 3 hopMyIibl ABISAIOTCS MPABUIBHBIMH.
5. OT KaKuxX mapaMeTpoB 3aBUCUT 3HaUeHUE (DOTOTOKA HACHIIIEHUSA?
1) ot 3Hepruu GpoToHa; 2) OT CBETOBOIO MOTOKA; 3) OT YacTOThI 0OIYUarOIEro CBeTa;
4) OT CBETOBOrO NMOTOKAa M OT YacTOThl OOJydYalolIero CBeTa; 5) OT CKOPOCTH BBUIETAIOLIUX
AIIEKTPOHOB.

6. YpaBHuenue (potorddexra npu ycioBuu 3anupanusi POTOTOKA UMEET BUIL:
2

D hv=A+T; 2 hv,=A; 3) hv=A+eU,; 4) hv=myc’; 5) he=p.

7. Kakue GakTopbl OnpeaesnstoT KpacHyko rpanuiy Gotosddexra?

1) sHeprust potoHa; 2) HaNpsHKEHWE MEXKIY aHOJOM M KaToJIoM; 3) JUIMHA CBETOBOW BOJIHBI,
4) BemiecTBO aHOJA; 5) BEIECTBO KaTO/a.

8. IIpu ocBellieHNH TUIACTUHBI 3€1eHbIM cBeTOM (oTorddekra HeT. byaeT nu oH Habmo1aThCS MU
00JIy4eHUH TOM ke MIaCTUHBI KPACHBIM CBETOM?

1) uHer;

2) na;

3) Oyzner, eciiv UHTEHCUBHOCTb KPACHOT'O CBETA OOJIbIIE, YeM MHTEHCUBHOCTD 3€JIEHOIO CBETA;
4) Her, T.K. paboTa BbIX0/1a JIEKTPOHA U3 IIACTUHBI Oy/ET elie OOoJbIIIe;

5) HeT oTBeTA.

9. JlaBieHue, oka3bIBaeMOE Ha TeJla 3JI€KTPOMAarHUTHBIM U3Ty4€HUEM, MOXKHO OOBSICHUTH?



1) ToIbKO HAa OCHOBE KBAaHTOBOMW TEOPHH;

2) TOJIBKO Ha OCHOBE BOJIHOBOM TEOPHH;

3) Ha OCHOBE KBaHTOBOM U BOJHOBOW TEOPUHU;

4) ucrnonb3ys Ui pa3iIudHbIX TEJ pa3Hble TEOPUU;

5) BO3HMKHOBEHHEM MEXAaHHMUECKUX CHJI 33 CUET 3JICKTPOMArHUTHOTO TMOJIS.

10. OnMHaKoBO JIK JAaBJIEHHE, OKa3bIBAEMOE CBETOM, Ha YEPHYIO W O€IyI0 TOBEPXHOCTb.

1) onuHakoBo;

2) Ha Genyro MOBEPXHOCTH JIaBJICHHE CBETA OOJIBIIIE;

3) Ha YepHYIO IOBEPXHOCTD JaBJICHUS CBETa OOJbIIIE;

4) pe3ynbTaT 3aBUCUT OT JJIMHBI CBETOBOI1 BOJIHBI, I1a/Ial0IIE HAa 3TH MOBEPXHOCTH;

5) pe3ynbTar 3aBUCUT OT SHEPTHH (HOTOHOB.

11. Kakue cBoiicTBa cBera noareepkaaet a¢dext Komrnrona?

1) a¢pdexr KomnroHa He 1aeT BO3MOKHOCTH JI€TIaTh BBIBOJBI O CBOMCTBAaX CBETA;

2) BOJIHOBbIE CBOMCTBA CBETA,

3) KBaHTOBO-BOJIHOBBIE CBOWCTBA CBETA;

4) KBaHTOBBIC CBOICTBA CBETA,

5) Ha ocHoBe 3¢ ¢ekxra KoMmnToHa MOKHO caenaTh, BEIBOJ, YTO CBET CIIOCOOCH PacIpOCTPaHATHCS
TOJIKO B a0COJIIOTHO YIIPYTUX CPEAax.

12. B xakoM citydae sHEprusi aroMa BoJIOpojia OoJbIle: KOrAa 3JIEKTPOH HAXOJUTCS Ha yAaJeHHON
OT sA7pa OpOUTE UK Ha caMOil OJIM3KOH K Aapy?

1) Ha ynasieHHOM OT siipa opoure;

2) Ha camoi OIIM3KOM K sIpy OpOuTE;

3) sHeprust atToMa OJIMHAKOBa B 000UX ClIydasix;

4) aroM BOJOpOJa HMMEET HAuOONBIIYI0 PHEPTHI0 B MOMEHT Iepexojia ¢ ONu3Koi OpOuTHl Ha
yIAICHHYIO;

5) HeT oTBeTA.

13. Ha xakyro CTalMOHAPHYIO OpOUTY MEPEXOAMT SJIEKTPOH B aTOME BOJOPOJA MPU HCITyCKaHUU
BUJIUMBIX JIy4eid?

1) co BTOpOI Ha NEPBYIO;

2) ¢ noboit Ha EePBYIO;

3) ¢ mepBoii Ha M00OYIO;

4) c mo0Ooi Ha TPETHIO;

5) ¢ n10060it Ha BTOPYIO.

14. Nmeetcst mu CBsI3b MEXKIY YaCTOTON OOpalleHHs AJIEKTpOHA BOKPYT sipa aToMa BOJOpOJAa U
YacTOTOM €ro U3Iy4eHHs ?

1) umeercs;

2) He umeercs;

3) umMeeTcsl, eclii 4acToTa OOpaIleHus JIEKTPOHA MHOTO OO0JIbIIE YaCTOThI U3ITyUSHHUS;

4) umeercss TONBKO JUIS  OpPOWT, pPagUyChl KOTOPBIX  YIOBIETBOPSIOT — COOTHOUIICHUIO:

mu.vr, =n h
e n n 272_ >
5) umeercs, eciy 4yacToTa OOpalleHus 3IeKTPOHA MHOTO MEHbIIIE YaCTOThI U3TYUECHHUS.
15. CkonbKO KBAaHTOB C pa3jiMYHON PHEPIUEH MOXKET UCIyCKAaTh aTOM BOJOpPOJA IIPHU IMEPEXOAE
AIIEKTPOHA C TPETheN OPOUTHI Ha MEPBYIO?
1) onuH kBaHT; 2) ABa KBaHTa; 3) TpW KBaHTA; 4) 4eThIpe KBaHTA; S) MSATh KBAHTOB.
16. Cormacno runorese ae bporns:
1) TONBKO ANIEKTPOHBI 00JIAAAI0T HAPSAILY C KOPIYCKYJISIPHBIMU TaK)Ke U BOJTHOBBIMU CBOHCTBAMU;
2) TONBKO (POTOHBI 00JIAAAIOT KAK KOPIYCKYJISAPHBIMHU, TaK U BOJHOBBIMU CBOMCTBAMH;
3) wacTuLbl HE MOTYT 00J1a/1aTh BOJTHOBBIMU CBOWCTBaMM, €CITH UX pa3Mephl MPEBBIIIAIOT 107 m;
4) nrobas yacTuua o0nagaeT HapsAay ¢ KOPIYCKYJISIPHBIMU, TAK)K€ U BOJTHOBBIMU CBOMCTBAMU;
5) BOJHBI 000K MPUPOABI 007a1AI0T, B TOW MJIM HHOM CTENEHU, KOPITYCKYISIPHBIMUA CBOWCTBAMH.
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17. I3 cOOTHOIIEHHS HEONPEAEIEHHOCTEN U KOOPJMHAT U MMITYJIbCOB (HarpuMep, Ax-Ap > gy

) clienyer:
1) ecnmu MUKpOUYACTHIIA HAXOAUTCS B COCTOSIHMM C JIOCTATOYHO TOYHBIM 3HAYCHHUEM KOOPIUHATHI

(Ax—)O), TO COOTBETCTBYIOLIasl NPOEKLHUS €€ HMIyJIbCa B 3TOM COCTOSHUM OKa3bIBA€TCs

COBEPIIICHO HEOMPEIeTICHHOMN (Apx - OO) , 1 HA000pOT;

2) MUKpOYaCTHIIa HAaXOAMUTCS B COCTOSIHMM, KOIJa HU €€ KOOPJMHATY, HU COOTBETCTBYIOILYIO
IIPOEKILIHIO €€ UMITYJIbCa TOYHO ONPEAEIUTh HEIb3S;

3) ecau MUKpOYacTHULIA HAXOJIUTCS B COCTOSTHUM C TOYHBIM 3HAUEHUEM KOOPJMHATHI, TO U 3HAUECHUE
COOTBETCTBYIOILIEH IPOEKILIUU €€ UMITYJIbCA B 3TOM COCTOSIHUU MOKHO TOYHO OIPENEIUTD;

4) 4ro yacTuua 00J1a1aeT OJJHOBPEMEHHO KOPITYCKYJISIPHBIMU M BOJIHOBBIMHU CBOIMCTBaMU;

5) 4TO YacTHUIla HE MOXKET OJJHOBPEMEHHO 00J1a/1aTh KOPITYCKYJISIPHBIMUA ¥ BOJTHOBBIMU CBOWCTBaMH.
18. ®usnueckuiit cMbIca BOIHOBON (PpyHKIMH (Y - QYHKIMH), ONMCHIBAIOIIEH COCTOSHHE YaCTHIIBI
COCTOMT B TOM UTO:

1) 3HaueHue BOJHOBOH ()YHKIMH PaBHO BEPOATHOCTH HAXOXKIECHUS YacCTULBI B 3JIEMEHTE oObema
dV B MOMEHT BpEMEHH .

2) BomHOBasE (PYHKLHUSI ONpEACISeT IOJO0KEHHWE YacTHIBI B TNPOCTPAHCTBE B JAHHBIH MOMEHT
BPEMCHU [ .

3) KBagpaT MOJyJIsl BOJHOBOW (DYHKIIMM PaBEH OTHOIIECHHIO BEPOATHOCTH HAXOXKJICHHS YaCTHUIIHI B
MasioM o0beme dV Kk 3ToMy 00beMy (IIIOTHOCTh BEPOSITHOCTH);

4) 3HasT BOJHOBYIO (DYHKIIMIO, MOXXHO OIpPEIECTUTh TPACKTOPUIO JBW)KCHUS YacTUIBI B
IPOCTPAHCTBE;

5) HeT oTBeTa.

19. Kakoe u3 yrBepxeHuil saBnsercs BepHbIM. YpaBHeHue Llpenunrepa

(Az//+%—T(E—u)W=oj:

1) cTporo gokasbIBaeTcss MaTeMaTHYECKUMH METOIAMU;

2) UMeeT peryisapHoe pelleHue NpH JO0bIX 3HaYeHUsIX napamerpa E (MOJHON SHEPTUU YaCTHIIb);
3) MCIIONB3YIOTCS TOJIBKO Ul pEIIeHUs 3a7ayd 00 SHEpreTHYECKUX YPOBHSAX DJIEKTPOHA B aToMe
BOJIOPOJIa;

4) mocTyaupyeTcs TaK ke, KaKk B KITACCUYECKON MEeXaHHKe MOCTYIUpyeTcs BTopoil 3akoH HproToHa.
20. Kakoe u3 mpuBEIEHHBIX YTBEp)KIEHUMN sBIseTCs] HeBEpHBIM. COOCTBEHHBIH MEXaHWYECKUI
MOMEHT MMITyjbca (CIHH) L 3/IeKTpoHa:

1) BBeneH ansa oObsicHeHus onbiToB LllTepHa u ['eprnaxa mo paciienjeHnio y3KOro mydyka aTOMOB
BOJIOPO/Ia B CHJIBHO HEOTHOPOIHOM MarHUTHOM IIOJIE;

2) 5TO BHYTpEHHEE HEOTHEMIIEMOE CBOMCTBO JJIEKTPOHA, MMOJOOHO €ro 3apsay U Macce;

3) KBaHTOBAs BETMYMHA, HE UMEIOIIAs KJIIACCHYECKOTO aHaJIoTa;

4) KBaHTYyeTCA 110 3aKOHy L =71 f s(s+1), rae s - CIMHOBOE KBAHTOBOE YHCIIO;

5) ecTb BeMYMHA CKAISPHASL.

21. VYTBepkaeHue: «B OJHOM M TOM JK€ aTOM€ HE MOXXET ObITh OoJiee OJHOTO D3JIEKTPOHA C
OJIMHAKOBBIM HaOOPOM YeThIpEX KBAHTOBBIX UHcel 1, | , m, U m, » npeacTaBiseT coboit?
1) Bropoit noctynatr bopa;  2) mpunuun Ilaynu;  3)runoresy ne bpoiins;

4) runoresy Ilnanka; 5) IpUHLIKIT HEPA3INYUMOCTHU TOXKAECTBEHHBIX YaCTHII.

22. SInpo aTOMOB y M30TOIIOB OJJHOT'O U TOTO K€ DJIEMEHTA COAepKaT?

1) ogHAKOBOE YKCIIO HEHTPOHOB, HO PA3JIMYHOE YHUCIIO MPOTOHOB;

2) OIMHAKOBOE YMCJIO IPOTOHOB, HO PA3IMUHOE YMCIIO HEUTPOHOB;

3) KOJWYECTBO HEUTPOHOB PABHO KOJUYECTBY MPOTOHOB;

4) 0AMHAKOBOE YHCJIO AIEKTPOHOB;

5) pa3IuYHOE YUCIIO JIEKTPOHOB.



23. Kakue yTBepkKAE€HHUS Ul SHEPTUU CBS3HU Spa SBISAIOTCS BEPHBIMU?
a) PHEprus CBSA3U sApa paBHA TOH SHEPruu, KOTOpas BbLAEISAETCA IPU O0Opa3oBaHUU sijipa U3
OTJIEIbHBIX YACTHII;
0) sHeprusi CBSI3U sAApa — 3TO HHEPrus, HeoOXoaumasl JUIsl IMOJIHOTO paclIeIUICHUs sipa Ha
OT/I€JIAHHBIE YaCTHUILIbI (HYKJIOHBI);
B) BHEPIrus CBS3U si/ipa paBHA TOW SHEPIrUU, KOTOPast MOIJIOIASTCS IPU CUHTE3E sApa.
1) ToNbKO yTBEpXKACHHUE a); 2) TOIBKO yTBEpXKIAeHHE 0); 3) TONBKO yTBEP)KICHHUE B);
4) yrBepkueHus a) U 0);  5) yTBepkaeHus 0) u B);
24. JlebekT Macchl szipa 3To:
1) BenM4MHA Pa3HOCTHU CYMM MAacC BCEX HYKJIOHOB U 00Pa30BaHHOI'O U3 HUX aTOMHOTO s]Ipa;
2) OTHOILICHHE MEXAY CYMMapHON Maccoi HYKJIOHOB, HE CBS3aHHBIX MEXIy COOO, 1 CyMMapHO
Maccoil Tex e HyKJIOHOB, CBSI3aHHBIX MEXy COOOM B siipe aToMa;
3) BenmuuMHA, HA KOTOPYIO BO3pacTaeT Macca BCEX HYKJIOHOB IpU 00pa30BaHUM U3 HUX aTOMHOTO
Aaapa,
4) pa3HOCTh MEXKAY CYMMapHOM Maccoll HEHUTPOHOB © CyMMapHOM Maccoll MPOTOHOB,
coJiepxKaluxcs B spe;
5) pacuiemieHue sapa Ha OTAEIbHbIE HYKJIOHBI.
25. Kakast u3 npuBeeHHbIX (POpMYJT OMHMCHIBAET OCHOBHOM 3aKOH PaJlMOAKTUBHOIO pacnaja?
1) nzno-e_mogh/kT; 2) JZJO'e_ax; 3) NZNO'e_M; 4 T _1n2 5)

s
2

a=AN,-e™”

26. Kakoii 3apsi1 UMEIOT @ — 4acTulla, [ —4acTHLla U ) — U3JIydyeHue?

1) o —dacTuua — MOJOXUTENbHBIN; [ —YacTHlla — OTPULATEIbHBIN; ) —HU3Iy4eHUE HE HMeeT
3apsja;

2) or—4acTulla — OTPHULATENIbHBIA; [ —4acTULa — TOJIOKUTENIbHBINA; ) — U3IydeHHEe He HMEeT
3apsja;

3) ¢—uactTuna — He uMeeT 3apsAa; [ —yacTulla — OTPHULATENbHBIN; ) —HU3NIydeHue -
HOJIOKUTETbHBIN;

4) a— wdyacTMLIa — TOJOXHTENbHBIN; [ —uyacTula — HE HMEeT 3apsala; ) — U3NydeHue -
OTPHILIATENIbHBIN;

5) o — yacTua — NOJOXKUTENbHBIN; £ — YacTulla U ) —HU3JIydyeHHe - He UMEEeT 3apsJia;

27. Kakue siiepHble MPOLECcChl IPUBOJIAT K CTPYKTYPHOU NEPECTpOoKe sJiep aTOMOB, a Kakue HeT?
1) a—, f— pacnaa He U3MEHSIOT COCTaB sJIpa, ¥ — U3Iy4YEeHUE — U3MEHSET;

2) a—pacnaau y —U3JlydeHue U3MEHSIOT COCTaB A1pa; [ — pacnaj HeT;

3) f—pacnan u y —U3JIydeHUE U3MEHSIOT COCTaB Spa; & — pacnaj HET;

4) a—, f— pacnaja U3MEHSIOT COCTaB SApa, ¥ — U3TydeHHE — HET;

5) a—, f— pacnag U y — U3IY4YEHHUE U3MEHSIOT COCTaB sI/1pa;

28. Kakue peakiiuu Ha3bIBAIOTCA AAEPHBIMU?

1) peakiuu, pu KOTOPBIX PO MOTJIOMIAIOT SHEPTHUIO;

2) peakuuu, Mpu KOTOPHIX SAPO UCITYCKAIOT SHEPTHIO;

3) npeBpalleHusi aTOMHBIX siiep MPHU B3aUMOAEHCTBUM UX C AJIEMEHTapHBIMHU YacTULIAMU WU JIPYT
C IpYTOM;

4) BepHBI Bce onpesiesieHus JaHHbIE B MyHKTax 1-3;

5) cpeny naHHBIX ONpPEAEIEHUI HET BEPHOTO.

29. Iyt mpoTeKaHusl YIpaBIsieMO# sIICpPHOM IEMHON peaKkIuu HeoOX0auMo, 9To0kl K03 duIiueHT
pPa3sMHOKEHUSI HEUTPOHOB OBLI:

1) 6ompme 1; 2)paBen 1; 3) menbme 1; 4) mensiue 10;

KO3 PHUIIMEHT pa3MHOKEHUSI HEUTPOHOB MOKET MMPUHUMAThH JIH000€ 3HAUCHHE.



30. SnepHble peaklUUu CHHTE3a JIETKUX AJEP aTOMOB Ha3bIBAIOTCA TEPMOSAECPHBIMM, IIOTOMY UTO
OHH BO3MOXHBI:

IIPU HU3KUX TEMIEPATypax;

IIPU BBICOKUX TeMIlepaTypax (mopsaka 10° - 10° K);

IIpU CBEPXHMU3KUX TeMIieparypax (mopszaka 0,01 — 0,1 K);

IIPU CBEPXBBICOKHMX TeMIIepaTypax (ImopsaKa 10— 10’ K);

IIpU TEMIIEPATypax, YKa3aHHbIX B IYHKTax 2) U 4).

4. METOJUYECKHUE MATEPHAJIbI, ONPEJEJSAIONIUE TIPOIEAYPHI
OIIEHUBAHHMSA 3HAHMM, VYMEHHWH, HABBIKOB MW (WJIH) ONBITA
JEATEJBHOCTH, XAPAKTEPH3YIOIINUX STAIIBI ®OPMHPOBAHUSA
KOMIIETEHIIUI

Jlekuuu OLEHUBAIOTCA MO IOCEIAeMOCTH, AKTUBHOCTH, YMEHMIO BBIJCJIUTH TIJIABHYIO
MBICIIb.

JlaboparopHble 3aHATHS OLIEHUBAIOTCS II0 CAMOCTOSITEILHOCTH BBIIOJIHEHUS pPabOThI,
IPaMOTHOCTH B 0()OPMIIEHUH, IPABUIBHOCTH BBITTOJIHEHMS.

CamocrosTenbHass paboTa OLEHUBACTCA MO KAYeCTBY M KOJHYECTBY BBIMOJIHEHHBIX
JIOMAIIIHUX WIM KOHTPOJBbHBIX PadOT, IPaMOTHOCTU B O(hOPMIIEHUH, IPABUIBHOCTH BBIIIOJIHEHUSL.

[IpomexyTouHas aTTecTanys IPOBOIUTCS B OpME 3aueTa U 3K3aMeHa.

Jlns mosydeHMs 3adeTa M 3K3aMeHa CTYJIEHT OYHOM (opMbl 0OydeHHs JOJDKEH B TEUEHUE
CeMeCTpa aKTUBHO MOCEIIATh JEKIUU U IPUHUMATh y4acThe B 00CYK/IEHUU BOIPOCOB KacarOIIUXCs
U3y4aeMOH T€Mbl, BBIIOJHHUTD U 3AILUTUTH OTYETHI 110 MPAKTUYECKUM 3aHATHUSM.

Jlig mostydeHus: 3a4eTa U SK3aMeHa CTYJIEHT 3a04HOW (opMbl 0OyUeHHS JT0JKEH HalucaTrh
KOHTPOJIbHYIO Pa0bOTy, aKTUBHO MOCENaTh JEKIUH U IPUHUMATh y4acTUe B 00CYX/I€HUU BOIIPOCOB
KaCarolUXCsl U3y4aeMON TEMbI, BBIIOJIHUTD U 3alIUTUTh OTYETHI IO MPAKTUYECKUM 3aHATHIM.

Kputepun oueHku 3adera M 3K3aMeHa MOTYT OBbITh MOJY4YeHbI B TECTOBOW (opMme:
KOJINYECTBO OaJyIOB WM  yIOBJIETBOPUTEIBHO, XOpPOWIO, OTIAMYHO. s  modydeHus
COOTBETCTBYIOILIEN OLICHKM Ha 3a4€T€ U DK3aMEHE M0 KypCY MCIIOJIb3YETCsl HAKOIUTENbHAs CUCTEMA
OabHO-pEUTUHIOBOM padOTHI CTYAEHTOB. MTOroBas oneHka CKJIaJaplBaeTCs U3 CyMMBbI OalljIoOB MU
OLIEHOK, TOJIyY€HHBIX 1O BCEM pa3lielaM Kypca U CyMMbl OajUIOB NOJYYEHHOM Ha 3aueTe U
IK3aMEHe.

Tabnuna 4.1 - Kputepuu OlleHKH ypOBHS 3HAHUW CTYJEHTOB C MCIOJIb30BAaHUEM TECTa Ha
3aueTe WM IK3aMEHEe MO0 y4eOHOU TUCIHUILINHE

OueHka XapaKTepuCTUKK OTBETA CTYAEeHTa
OTAn4Ho 86-100 % npaBUbHbIX OTBETOB
Xopowo 71-85 %
YaosnetsopuTtesibHO 51-70%
HeynosnetsoputenbHO MeHee 51 %

OneHka  «3auTE€HO»  COOTBETCTBYET  KPUTEPUSIM  OLIEHOK OT  «OTJIWYHO»  JO
«YZAOBIIETBOPUTEILHOY.

OrneHka «He 3a4TEHO» COOTBETCTBYET KPUTEPHUIO OLIEHKH «HE YIOBIETBOPUTEIHHOY.

KonnyectBo OaiioB W OLIEHKAa HEYAOBIETBOPUTENIBHO, YIOBIETBOPUTEIHHO, XOPOIIO,
OTJIMYHO ONPEIENSIIOTCS MPOrpaMMHBIMU CpPEACTBAMHM IO KOJIMYECTBY IMPABUIIbHBIX OTBETOB K
KOJINYECTBY CIIy4aiiHO BHIOPAHHBIX BOIIPOCOB.

Kputepun orieHnBaHus KOMIIETEHIIUHN CIEAYIONINE:

1. OtBerhl HWMEIOT TMOJIHBIE pEUIeHUs (C TpPaBWIBHBIM OTBeTOM). KX coaep:kaHue

CBUJICTENILCTBYET OO0 YBEpPEHHBIX 3HAHMSIX OOydYaromerocss M O €ero YyMEHHH pellaTh
npoecCHOHANBLHBIC 3a/1a4H, OIICHUBACTCS B 5 0aIOB (OTJIMYHO);



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

3. He menee 50 % OTBETOB MMEIOT MOJIHBIE pelleHUs (C MpaBWIbHBIM OTBEeTOM). X
COJIepKaHUE CBUJCTEIHCTBYET OO0 YAOBJIECTBOPUTENBHBIX 3HAHUAX OOydJaroUmerocs M O €ro
OTPaHMYEHHOM YMEHHUHU pellaTh MNpoQecCHOHANbHBIE 3aJauld, COOTBETCTBYIOUIME €ro Oymyuiei
kBannukanuu — 3 6aria (yI0BICTBOPUTEIBHO);

4. Menee 50 % OTBETOB MMEIT pELIEHUsA C MNPAaBWIbHBIM OTBeTOM. WX conepkaHue
CBUJICTEIILCTBYET O CJAa0BbIX 3HAHMAX OOydaromerocs ©M O €ro He YMEHHU pelaTh
npodeCCHOHANIbHBIC 3a/1auu — 2 Oayyia (HeYJOBICTBOPUTEIBHO).



