MMHHCTEPCTBO CEJIbCKOT'O XO35IIICTBA
POCCHIICKON ®EJEPALIAN
OENEPATILHOE TOCY JAPCTBEHHOE BIOJ/KETHOE
OBPA3OBATEJILHOL YUPEXKAEHUE BLICIIETO OBPA3OBAHMA
«Kazanexnii rocy1aperBeHHblil arpapHbiii yHHBEPCHTE T
(PI'BOY BO KA3AHCKHI ['AY)

HHCTHTYT MeXaHH3alHH U TEeXHUUYECCKOro CepBHCa
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OOLIEHT. K.(h-M.H. / Paxmaryniuuna Pesuna Taiidynnosua

LOMmKHOCTE, Y4eHas CTeMeHD, y4eHOe 3BaHKeE Toarmes D.H.0.

OrneHouHbBIE Cpe/icTBa 0GCY KAEHE H 0M0GPEHEI HA 3aCeTaHHH Kadeapel
u3uku 1 MaTeMaTukm «25» anpens 2022 rc/),na (mpotokon Ne 8)

3asenyromuit kadeapoii:
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I.T.H.. pocheccop /[ B H6sTos Paeuis M6parumosuy
JOmKHOCTE. V4€eHas CTeneHs. YUEHOE 3BaHHE TMoanucs DHO.

PaccMOTpeHE! H 0106peHE! Ha 3ace1aHHH METOIHIECKONR KOMHCCHH HHCTHTYTa MEXaHH3aLMH U
TEXHHIECKOro ceprHca «28» anpens 2022 roza (mporokoi Ne 9)
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Ipencenarens MeTommYecKol KOMUCCHH:
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IOLIEHT, K.T.H. v 3unHaTyiHa Ancy Hauneena
Jlo/DKHOCTS, yueHas CTeneHs, YueHOE 3BaHHE _Algnmice O HO
2+
CornacoBaHo: R
upekTop { '(’/:J Meneenes Bnagumup Muxaiiiopuy
\ DHO.
—_— —

IIpotokon Yuenoro coBera UMuTC Ne 9 ot «11» mas 2022 rona



1. IEPEYEHHb KOMIIETEHIIUM C YKA3AHUEM 3TAIIOB UX ©®OPMHUPOBAHUA
B NTIPOLNECCE OCBOEHUSA OBPA3OBATEJIBHOU ITPOI'PAMMBI

B pesynbprate ocBoenus OIIOIl cnermumanutera mo HampasieHuto odydeHus 23.05.01

HaszemHble = TpaHCIOPTHO-TEXHOJIOIMYECKHE  CPEICTBA,  yyallMiicd  JOJDKEH  OBJAJAETh
CJICAYIOIIMMHU KOMIIETEHIIUSIMU.
Ta6muma 1.1 — TpeboBaHus K pe3yJbTaTaM OCBOSHUS TUCITUATIITUHBI
Kon u Kon wu wnaumenoBanue | [lepeuenn TJTAHUPY EMBIX
HAaNMEHOBAHUE AHIUKaTOpa pe3yJILTaTOB o0ydeHus 1o
KOMIIETEHIUU JOCTHKEHUSA JUCLUIIIINHE
KOMIIETEHIU
OIIK-1. Cnocoben | OIIK-1.2. JlemoHcTpupyeT | 3HaTh: TEOPETUUECKHE OCHOBBI
CTaBUTh M pELIATh | 3HAHUS OCHOBHBIX MOHATUH | (yHIAMEHTAIbHBIX 3aKOHOB (DU3HKH.
WH)KEHEPHBIC u|Hu byngamenTanbHbix | OCHOBHBIE METOBI IPOBEICHUS
Hay4YHO-TEXHUYECKHE | 3aKOHOB (Gu3uKY, | SKCIIEPUMEHTANIBHBIX UCCIICZIOBAaHUI B
3a1aun B cpepe CBOCH | MpUMEHSET METOJIbl | obnactu bu3uKH. Oo6pabotky
npodeccnoHaIbHON TEOPETUYECKOT O U | IOJTY4YEHHBIX JaHHBIX ONHUPAsCh Ha
JeSITEIIbHOCTH U | DKCTIEPIMEHTAIBHOTO METOAUKH TEXHOJIOTUIECKUX "
HOBBIX UCCIIeIOBaHMs (PU3MUECKUX | MHKEHEPHBIX UCCIIEI0BaHUM.
MEXIUCHUIUIMHAPHBIX | SBJICHUM, IIPOLIECCOB U | YMeTb:  JIeMOHCTpHUpOBaTh  3HAHUA
HarpaBJIeHUN C | 00beKTOB (GyHIaMEHTAIbHBIX  3aKOHOB  (DM3UKHU
HCIIOJIb30BaHUEM JUI peIIeHUs] CTaHAapTHHIX 3aJad IIo
€CTeCTBEHHOHAYYHBbIX, BCEM paszienaM (U3MKU. AHAIU3UPOBATH
MaTeMaTHYECKUX | BapUaHTBl  PEHICHUS  NPAKTHYECKUX,
TEXHOJIOTUYECKUX HCCIIEIOBATEIbCKUX 3a/lady ONUpPAsACh Ha
MozeeH 3HAHUSA bu3uKy, MaTEMaTHKHU,
AJIEKTPOTEXHUKHU U AIEKTPOHUKH.
Baaners:  HaBbIKaMH  paboOTBI ¢

KOHTPOJIbHO-U3MEPUTEIBHOU
anmapaTrypou uisi U3MEpeHHs (PU3UKO-
MEXaHUYECKUX,  TEPMOJMHAMUYECKUX,
BJ'IGKTPOMaFHI/ITHBIX 158 OIITHYCCKHUX
CBOMCTB BEIIECTB.




2. OIIMCAHME TMTOKA3ATEJIEA 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIAM

HA

OINEHUBAHMUSA

PA3JIMYHbBIX 3JTAIIAX HX ®OPMHUPOBAHUSA, OIIMCAHUE MIKAJI

Tabmuna 2.1 — IlokazaTenu W KpUTEpUU ONpeAeTeHHS YPOBHS C(HOPMUPOBAHHOCTH
KOMIIETEHIIH (MHTErpUpOBaHHAs OLEHKA YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIIHUI)

Kon u Oruenka ypoBHSI CPOPMUPOBAHHOCTH
HAnMMCEHOBAHUEC HJ'IaHI/IpyeMBIe
HHIUKaTOpa PC3ybTaThl HEYJIOBJIETBO | YIOBJICTBOPHUTE
Xopomio OTJINMYHO
JOCTHUXXCHUA O6y‘lCHI/IH PUTCIIBHO JBHO p
KOMIICTCHIINU
OOyuaroruiic
O6yuatouiics OOyuaronuiics, s, 3HAET
AT > | 3Haer Teopernuecky | OOygarommiic
TeopeTmicckvio | TEOPETHICCKYIO H | 10 " | A, 3HaeT B
u npaKTI/meci ‘o | TIPAKTHIECKYIO MPAKTHIECKY | TIOJHOM
. P Y 4acTh BCeX | 0 YacTh BCEX | oObeMe
HaThb: 4acTh BCeX
TEOPETHHUECKHE | pasieion pasnenoB ¢QusuWKH | pa3genoB TEOPETHUYECKY
P — B HEIMOJHOM | (DU3UKH c |10 u
- OCHOBBI o0beMe, OIHAKO | He3HAYHMTEIBbH | MPAKTUYECK
2. P y
bynnamenTanp | MIHHMATIBILX 31O He | BIMH 10 4acTh Bcex
JemoHcTpHpye TpeGoBanmii U
T AR HBIX  3aKOHOB | = rpy6bre NPEISITCTBYET npobenamu. pas3zenos
usukwy. oG YCBOCHHIO usuku.
OCHOBHBIX OCHOBHBIE MOCJIETYIOIIETO Ipu
MOHSATHH " METObI Tpn MaTepHana. BemonHeHNn | [lpu
gyHaamMeHTANb A B 71a00paTOpHBI | BBITOIHCHUU
HBIX  3aKOHOB OPOBCACHUA 1a60pATOPHEIX [Ipu BbIMOTHEHUH | X pabot, | mabopaTopHbI
OKCIEPUMEHTAT | o~ 71a00PaTOPHBIX oOygaromuiic | x pabor,
(bI/BHKH’ BHBIX p 6 i . pabor, o, BIIaJiceT | 0Oydarommiic
HOPUMCHACT .| OVyHaiommHCd, obyuaromuiics HaBBIKAMU st BIaJeeT
VICCIIETIOBAHUH | me Brageer | OO (HOMHANCA, ’ A
METOIbI 6 OIILITOM BJAJCCT OIBITOM | 3KCIIEPUMEHT | HABBIKAMU
TeopeTquCKor B 00JIACTH SKCIIEPUMEHTAIb 3KCHepI/IMeHTaJII)H AJIbHBIX 3KCHepI/IMeHTa
o - (pusuxm. HEIX P BIX HCCJCIOBAHUN | UCCICIOBAHU | JIBHBIX
O6pa60TKy " u YMEET | B M YMEET | UCCIEIOBaHU
OKCIIEpUMEHTA HUCCIICJOBAHUU U .
HOHy‘LIeHHBIX He MeeT HpaBI/IHbHO HpaBI/IHbHO nu nu yMeeT
JIBHOI'O JAHHBIX I aBI/IJ'IBHOy oopMIIATH oopMIIATH MPaBUIIBHO
HCCIICA0BAaHUA P OTYETHI 0 | OTYETHI o | opopmIATH
omupasch ~ Ha | opopmiiITh y y 5
usnueckux . BBITIOTHEHHON BBITIOJTHEHHON | OTYETHI 0
. MCTOAHUKH OTHCTBI © | pabore a0oTe W C | BBHITOJHCHHOM
SIBJICHUU, BBITIOJTHEHHOM P P
TEXHOJIOTHYECK | o © ' eep | MHOTOUHCICHHBIM | HE3HATUTENbH pabote u
fnporneccos  H UX u p y u HErpyOBIMH | BIMH Oe30mmubouHO
00BEKTOB TIPOBOIATE OoLIMOKamMu ommOKamMu MPOBOJIUTH
HH)KEHEPHBIX MaTeMaTHYeCKUe ’
. ACUETLY o | mpoBOTH MIPOBOIUTH MaTeMaTHYeC
HCCICIOBAaHHH. Ea ApaMH 1o | MATEMaTHHecKue MaTeMaTHYeC | KUe pacuéThl C
BI)JIIHOJ'[HGHI/HO pacuéThl C | Kde pacyérhl | 3aMaHUSIMHU 110
HaBoPATODHOG 3aIaHUSIMHU o | C 3aJaHHUSIMH | BBIIOJHEHHUIO
aGOIT)H p BBITIOJTHEHUIO 1o nmabopaTopHO
p ’ nabopaTopHO BEITIIOJTHCHUIO | i paOoTEHL.
paboThL. nabopaTopHO
i pabOTHI.
Ymemes: He yMmeeT | YMeer B HE | YMmeer B | Ymeer B
JIeMOHCTPHPOBATH | HU3I0XKHUTH MMOJHOM  00BEME | MOJHOM MTOJTHOM
3HAHUA MTOJTyICHHBIC H3JI0KHUTH o0BeMe obnreme
(yHOAMEHTANBHBl | 3HAHHA B | TOJTy4CHHBIC H3JI0KHTH U3JTI0XKHUTH
X 3aKOHOB (DM3HMKH | YCTHOW, 3HAaHUS B YCTHOW, | OJYYCHHBIC | MONyYCHHEIC
JUTSL PELICHUS MMUCBMEHHOU MUCBMEHHOW WJIM | 3HAHHSA B | 3HAHUS B
CTaHJapTHBIX WU rpaduyeckon YCTHOH, YCTHOI,
3a7a4 110 BCeM rpadudecKoi bopme C | MUCPMEHHOW | MUCBMEHHOU




paznenam ¢pusuku. | hopme HerpyOBIMH WA Unu
AHamm3u | win AMEJH | ONTMOKaMH. rpaduueckoii | rpaduueckoit
pOBaTh BapHaHTHl | TpyObIe OMIHOKH. ¢dopwme. B | dopme
pelIeHns TIOJTHOM
MIPaKTUIECKHX, o0beMe, HO C
HCCIIeI0BATEIBCKH HEKOTOPBIMHU
X 33/1a4 OTHUpasich HEJ0YeTaMH.
Ha 3HAHHS
¢busnkw,
MaTeMaTHKH,
MaTeMaTHYeCcKOTOo
MO/ICTTMPOBaHNS,
JNEKTPOTEXHUKH
NIEKTPOHUKH.
Bnaneer paszusiMu | CBOOOAHO CoboaHO
METOJlaMU BJIajieeT BlIafieeT

He rageer | PELCHHAI pasHbIMU pa3sHBIMU

pa3HBIMH (dusnUecKux 3a7a4 | METOJAaMHU METOJaMu
Bnaoembs: MeTOXAMH o TeMaM, | pelIeHUs pemeHus
HaBbIKaMU paboThI permerus KOTOpBbIE ¢busnyecKux bu3nyecKux
¢ KOHTPOJIBHO- (br3FaecKHX NpEyCMOTpEHbI B | 3121 no | 3amau o
M3MEPHTENbHOM 30099 TI0 TeMaM, paboueii TeMaM, TeMam,
ammapatypoi AN |y ronre nporpaMme. KOTOpbIC KOTOpbIE
U3MEPCHUS TIpE/TyCMOTPEHEI CraHnapTHBIC TPElyCMOTpE | IPEAYCMOTPE
¢busuko- B paGoueii | 331891 PEIICHSL C | HBl B paboueil | HBl B paboueii
MEXaHUYECKUX, Hporpamme. HEKOTOPBIMHU IporpamMMme. IIpOrpaMMe.
TEePMOANHAMHYECK CrasnapTHbie HeJl0ueTaMu. 3anaun 3anaun
uX, 3a7auM  pelieHbI peIeHs! c | pemeHsl  0e3
QJICKTPOMArHUTHBI c pr6bIMI/I HEKOTOPBIMHU OIINOO0K B
X U OIITUYECCKUX OIIUOKAMHU. HCI0UCTaMU B IIOJTHOM
CBOMCTB BEIECTB. HOJIHOM o0Obeme.

o0BeMe.

Omnucanye MKabl OIICHUBAHHA:

1. OueHka «HEYIOBIETBOPUTEIHLHO» CTABUTCS CTYACHTY, HE OBIAJCBIIEMY HU OJHUM W3
DJIEMEHTOB KOMIICTCHIIUU, T.C. O6Hap}I)KI/IBHI€My CYIICCTBCHHLIC HpO6€J’II>I B 3HAHUU OCHOBHOI'O
MporpaMMHOro marc€puajia 1o AJUCHUINIMHC, MJOIMYCTHBUICMY HNPHWHOWUIIMAJIBHBIC OILIIMOKH npu
MPUMEHEHUN TEOPETHUECKUX 3HAHHM, KOTOPBIE HE MO3BOJSIOT €My MPOJOKUTh 00ydYeHHEe WIIN
NPUCTYNHUTh K MPAKTHUECKON JeATENbHOCTH 0€3 IOMOJHUTENbHOM MOATOTOBKU MO JaHHOMN
TUCITUTLIINHE.

2. OmeHKa «yIOBJIECTBOPUTEIHHO» CTAaBUTCS CTYACHTY, OBIIQJCBIIEMY JJIEMEHTAMHU
KOMIIETEHIIMH <«3HAThY», T.€. MPOSBUBIIEMY 3HAHUS OCHOBHOTO MPOTPAMMHOIO Marepuaia o
TUCIUTIIIMHE B 00BeMe, HEOOXOJAMMOM i TOCJEAYIOMEr0 OOYYeHHS W TPEACTOsIIeH
MPAKTUYECKONH JEeATENbHOCTH, 3HAKOMOMY C OCHOBHOW pPEKOMEHIOBAHHON JHTEpaTypoH,
JOMTYCTUBIIIEMY HETOYHOCTH B OTBETE Ha JK3aMEHe, HO B OCHOBHOM OOJIaJaroImiemMy
HEOOXOUMBIMU 3HAHUSMU IS UX YCTPAHEHUs TIPU KOPPEKTHUPOBKE CO CTOPOHBI IK3aMEHATOPA.

3. OmeHKa «XOpOIIO» CTaBUTCS CTYICHTY, OBJIQJCBIIEMY ODJIEMEHTaMH KOMIICTCHIINU
«BHATh» U «YMEThY», MIPOSBUBILIEMY MOJIHOE 3HAHUE POTPAMMHOTO MaTepuaia Mo JUCIUILINHE,
OCBOMBIIIEMY OCHOBHYIO PEKOMEHIOBAaHHYIO JIUTEPAaTypy, OOHapyKHBIIEMY CTaOWJIbHBIN
XapakTep 3HAHUH W yMEHUH U CHOCOOHOMY K HUX CaMOCTOSTEIbHOMY IPHUMEHEHHUIO U
OOHOBJICHHIO B XOJI€ MTOCIIEIYIOIIETO OOYYCHHUS U MPAKTHUECKON ACSATEITBHOCTH.

4. OLIGHKa «OTJIMYHO» CTAaBUTCA CTYACHTY, OBJAACBIICMY OJ3JICMCHTAMH KOMIICTCHIHUU
(GHATB», «YMETh» W «BJIANETh», TPOSBHUBIIEMY BCECTOPOHHHE W TIyOOKHE 3HaHUS




NporpaMMHOro Marcpuaja 1no AUCHUIUIMHEC, OCBOUBIICMY OCHOBHYIO U JOIMOJIHUTCIIBbHYHO

JUTEepaTypy, OOHAPYKHUBIIEMY TBOPUYECKHE CIOCOOHOCTH B MOHHUMAHUM, H3JIO0KEHUH U
MPaKTUYECKOM HCIIOIb30BAaHUU YCBOCHHBIX 3HAHUM.
5. OmeHka «3auTE€HO» COOTBETCTBYET KPHUTEPUSM OLIEHOK OT «OTJIMYHO» 1O

«KYHOOBJICTBOPHUTCIBHO».
6. OHCHKa «HE 3a4TCHO» COOTBECTCTBYCT KPUTCPUIO OLICHKU «HCYAOBJICTBOPUTEIILHO).

3. TUIIOBBIE KOHTPOJIBHBIE 3AJJAHUS WJIN HUHBIE MATEPUAJIBI,
HEOBXOJMUMBIE /JUIsI OIEHKHU 3HAHI/II7[, YMEHI/Iﬁ, HABBIKOB U (MJIN)
OIIBITA JEATEJIBHOCTHU, XAPAKTEPU3YIOUX DTAIIbI ®OPMUPOBAHUA
KOMHETEHHI/Iﬁ B NPOILECCE OCBOEHUA OBPA30OBATEJBHOM
IMPOI'PAMMBbI
Ta6muma 3.1 — TumoBble KOHTPOJIbHBIC 3aJ]aHUSI COOTHECEHHBIC C MHIUKATOPAMHU JTOCTHKCHUS
KOMIIETCHITHH

Nuaukatop 1O0CTHKEHUS KOMIIETCHINT NoNe 3amanwmit (BompocoB, OHIIETOB,
TECTOB U Mp.) AJIsl OLICHKU PE3YJIbTATOB
0Oy4eHHUsI IO COOTHECEHHOMY

HHIWKATOPY AOCTHXKCHHA KOMIICTCHIINHN

OIIK-1.2: Hcnonb3yer 3HaHUS OCHOBHBIX
3aKOHOB MaTE€MaTHYeCKMX U €CTECTBEHHBIX
HayK JJI peLIeHUs CTaHJAAapTHHIX 33734 B

Mexanuka: 3agaud — 2,5-8,11,12
TepMoauHaMHKa W MOJIEKYIsIpHas (Qu3HKa:
3amaum — 1, 5,6,7

arpoOMHKEHEPUH OnekTpoMarHeTusm: 3agaund — 1 —3, 10— 13
DIIEKTPOMArHUTHBIC KOJICOAHMS U BOJIHBI:
3ama4d — 5,9,16 — 19

Ontuka: 3agaun — 1,2,4,7, 8

OcCHOBEI aTOMHOMH U siaepHOM (DU3UKH: 3a1a4H -
1,2

3.1. Bonnpocs! AJ151 CAaMOKOHTPOJISI U OATOTOBKH K MPOMEKYTOYHOMY KOHTPOJIIO
1. MEXAHHUKA (1 kypc, 1 cemecTp)

1. ®wusuka u ee CBA3b C IPYTUMH CIIELUAIBHOCTSMH.
2. KuHematuka, ee OCHOBHbIE NOHATUA. CpeHsAs U MTHOBEHHAs! CKOPOCTH U YCKOPEHHS.
3. HopmanbHOoe M TaHT€HIMAIbHOE YCKOPEHHS M OIHUCAHUE C UX MOMOUIbIO JPYrHe BH/IbI
JIBUKECHUS.
4. BpamarenpHoe ABMXKEHUE. YTIIOBasg CKOPOCTh U YIJIOBOE YCKOpeHHe. CBA3b MEXKIY
JMHENHBIMU U YTJIOBBIMU BEJTMYMHAMU.
Kunemaruka TBepaoro Tena. Jlnnamuka nocrynatenbHoro apuwxkenus. Cuna. Macca.
3akonbsl HbroToHa.
3aMKHyTasi MEXaHUYECKasi CUCTEMA. 3aKOH COXPAHEHUSI UMITYJIbCA.
IenTp macc.
9. JluHamuKa BpalaTeIbHOTO ABUKEHUSA. MOMEHT CHIIBI.
10. MowmenT unepuuu. Teopema lTeitHepa.
11. MomeHT nmmnymbca.
12. OcHOBHOE ypaBHEHUE AMHAMMKHM BPAILlaTEIbHOIO JBUKEHMS. 3aKOH COXPAHEHHsS MOMEHTa
UMITYJIbCA.
13. I'naBHBIE OCH MOMEHTA HHEPLUMHU. | HpoCKoOIL.
14. Dueprus u pabora. Pabora mpu mocTynareasHOM JBM)KCHHH. PaboTa mpu BpamareaIbHOM
JBUKECHHH.
15. Kunetuueckasi sHEprusl.
16. Teopema 0 KHHETUUECKOIN SHEPTUN.
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17. Teopema Kenwura.

18. CuinoBoe nosie. KoncepBaruBHble cuibl. [loTeHIIManbHas SHEPTUs.

19. TorennuansHas SHEPTHs JePOPMUPOBAHHON PYKUHBL.

20. I'paBuTanoHHAasi MOTEHIMAIbHAS YHEPTUSI.

21. 3aKOH COXpaHEHUs MEXaHUUYECKON SHEPIUH.

22. Ipunnun otHocutenbHOCcTH [ammnes. I[IpeoOpazoanus ['amumnes. Dopmyna ClIOKEHUS
CKOpOCTEH. Y CKOpeHue.

23. IlocTynmarbl cnenuaabHOM TEOpUM OTHOCHUTENBbHOCTH. IIpeoOpasoBanust Jlopenma.
Crnenctust npeodbpazoBanus JlopeHua.

24. DneMeHTBhI PEeIsATUBUCTCKON AMHAMUKU. B3aMOCBA3b MEX 1Yy SHEPrUel U MacCOM.

25. 3akoH BceMupHoro TsaroreHus. Bec. HeecomocTs.

26. 3axonsl Kemepa.

27. UckyccTtBeHHble cryTHUKU 3eMiu. KocMuueckue ckopocTH.

28. PeakTuBHOE IBUXEHUE. Y paBHEHUE MeEMIEpCKOro.

29. 3amaun [{nonKoBCKOTO.

30. AOcoOTHO yrpyroe u abCOoNIOTHO HEYIIPYTroe CTOIKHOBEHHUS.

31. Cuina tpenus. Tpenue nokosi. TpeHHe CKOJIbKEHHE

2. TEPMOJIUHAMMUKA U MOJIEKVYJISIPHAS ®U3UKA (1 kypc, 1 cemecTp).
1. OcnoBbl MosekysipHOU puszuku. Atom. Temmnepatypa.
2. Wpeanwpubiii ra3. 3akonbl boiums-Mapuorra, [eii-Jltoccaka, Illapns. VYpaBuenue
MenneneeBa — KnaneiipoHa.
OcHOBHbBIE YypaBHEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.
®usnueckuil cMpic TemiepaTypbl. Uucno ABoraapo. 3akoH JlanpToHa.
PaBHOMEpHOE pactipesiesieHre SJHEPTUH M0 CTENEHSIM CBOOO bl MOJIEKYJI.
BHyTpeHHsIs SHEPTUs CUCTEMBI.
[Ipoueccrl mepeHoca: nuddys3us, BHyTpeHHEE TPEHHE, TETIIOMPOBOIHOCTD.
. Cratuctnueckue 3akoHbl. PacnipeneneHue MOJIEKYN IO CKOPOCTSM. 3aKOH paclpeneiacHus
Makcsemna.
9. MHsmepenue ckopocteit monekyi. OnsiT HITepHa.
10. 3akon pacnpenenenus bonbimana. Yucno ABoraapo. 3akoH pacmpeneneHus Makcperia-
Bonbsimana.
11. Bapomerpuueckas hopmyina.
12. Jlnuna cBoGonHoro npoOera monekyn. Koaddunuents nuddysun, BHyTpeHHEro TpeHus,
TEIIONPOBOIHOCTH.
13. Temo u pabota. 1 3aKOH TEPMOJUHAMUKH.
14. Pabota pacmmpeHus rasa.
15. Nzoxopuueckwuii mporecc. M3obapuueckuit mporecc. Ypasuenue P. Maiiepa.
16. N3otepmuyeckuil mporuecc.
17. Anuabatudeckuii porecc. Ypasuenue [lyaccona.
18. Ilonutuueckue mporecc.
19. PaBHOBecHBIE U HEpaBHOBECHBIE TIporiecchl. OOpaTuMbie U HEOOPATUMBIE TIPOIECCHI.
20. KpyroBbie Mpo1iecchl.
21. Hukn Kapno. KIIJI nukna Kapno.
22. JIBuratesb BHYTPEHHEIO CrOpaHUs. X0JIOAUIbHUKN. HarpeBaTenbHble HACOCHI.
23. II 3aKkOH TEpMOJIMHAMUKH.
24. DHTpomnus U TEPMOJNHAMUYECKasi BEPOSITHOCTb.
25. BbruucieHue SHTPOIUM JIs PA3JIMYHBIX MTPOIECCOB.
26. PeanbHbll Ta3bl.
27. Teopernueckue U30TEPMbI PEATLHOTO rasa.
28. DKclepuMEHTAIbHBIE H30TEPMbl peanbHOro rasza. IlepechllieHHBI map M neperperas
KUIKOCTb.

N QLW



29. BHyTpeHHSs 3HEpIUsl peajIbHOIO Tasa.
30. Dddext Ixoynsa-Tomcona. CkmKkeHHE rasa.

3. 3JIEKTPUYECTBO U MATHETU3M (1 kypc, 1u 2 cemecTpbI)
1. Onexrpuueckuii 3apsa. CoiicTBa 3apsiioB. 3akoH KyoHa.
2. HanpspkeHHOCTb JIEKTPUUYECKOro TOJs (TOYEeUHBIH 3apsl], HPOBOJHHUK, OECKOHEYHas
IUIOCKOCTB, cepa). [IpuHIMI Cynepro3uLnu STEKTPUIECKUX TTOJICH.
3. Tlotok BekTopa sekTpudeckod MHAYKIMU. Teopema OcTtporpaackoro-I'aycca.
4. Pabora, coBepuiaemasi Ipu INEPEMELICHUN 3JIEKTPUUECKOIO 3apsiia B 3JIEKTPOCTATUYECKOM
noje. [ToreHnuan 3nekTpocTaTHUECKOro MoJsl.
5. CB43b MeXy NOTEHLIMAJIOM U HANPSKEHHOCTHIO. DKBUIIOTEHLIMAIbHBIE TIOBEPXHOCTH.
6. NneanbHble IPOBOJAHUKHU B 3JICKTPUYECKOM I0JI€. DIEKTPUUECKAs 3allUTa.
7. OnexkTpuyeckas €MKOCTb  yEJUHEHHOro npoBogHuka. Konpencaropel. EMKocTh
KOH/IEHCAaTOPOB.
8. DOHeprus 3apsHKEHHOrO IIPOBOJHMKA M JSHEPrusi KoHJeHcaTopa. IlnoTHocTh sHepruu
AJIEKTPUUYECKOTO TOJIS.
9. Judnexktpuku B daekTpuueckoM 1osie. IlossipHble W HENoJspHbIE AMDIEKTPHUKU.
[Monsipuzanus 1U3IEKTPUKOB.
10. CBoboanbie U cBsi3aHHBbIE 3apsabl. OTHOCUTENbHAA AUAJIEKTPUUECKas IMPOHULAEMOCTb U
JIUBJIEKTPUYECKas BOCIPUMMYMBOCTD BEILIECTBA. DIEKTPETHI.
11. Cerneroonextpuku.  IIbe3oanmekrpuueckuii  3¢pdexkr. DHeprus  MOIIPU30BAHHOTO
JUBJICKTPUKA.
12. Onexrpuueckuit Tok. Cuna toka. [lnotHoCTh TOKA.
13. VYcnosus cymectsoBanus Toka. CtoponHue cuisbl. DJ]C ucTouHMKa TOKA.
14. OGoOmenHbI# 3akoH OMa Ji71st yuacTka 1enu. 3akon Oma Jijist yuactka menu. 3akon Oma Jiist
3aMKHYTOU LIETIH.
15. 3akon Oma B auddepennmansuoii popme. 3akoH [[xoymnsa-Jlenna. 3akon xoyns-JIenna B
g depeHImaIbLHoR Gopme.
16. Pa3zBerBnennsie nienu. [Ipasmna Kupxroda.
17. KoHTakTHasi pa3HOCTb NOTEHIMAIOB. TepmoanekTpudeckue sBieHus. Tepmo D/1C.
18. 3akonsl anexTponusa dapanes. DaekTpuyeckas IPOBOAUMOCTD KUIKOCTEH.
19. OnexrponpoBoaHOCTs razoB. HecamocToATenbHbI Ta3oBblii paspan. CaMOCTOSTENBHBIN
ra30BBIN pa3psl.
20. MarnuTtHoe nojue. JINHMM MarHUTHOM MHIYKIUU.
21. 3akon Awmrmepa.
22. MarHuTHOE 1oJie IOCTOSIHHOTO ToKa. 3akoH buo-Casapa-Jlamnaca.
23. MarsuTHoe nojie TpSAMOJIUHEHMHOr0 MPOBOAHUKA C TOKOM, KPYTOBOI'O TOKA, COJICHOU/IA.
24. Cwuna B3anMOJENCTBHUS IBYX NPSAMOJIUHENHBIX IPOBOJHUKOB C TOKOM.
25. 3aKOH IOJIHOTO TOKA.
26. Pabora, coBepiiaeMasi Ipu MepeMelieHud MPOBOIHUKA C TOKOM B MarHUTHOM II0JI€.
27. JIBWKeHUE 3apsHKEHHBIX 4acTUIl B MarHuTHOM nose. Cuna Jlopenna.
28. Dddext Xomna.

4. 3JIEKTPOMATHETHU3M. KOJIEBAHUS U BOJIHBI (1 kype, 2 cemectp).
DNIEKTPOMArHUTHasE MHYKIUS.
DJIEKTPUYECKUN TOK B BUTKE, ABUKYIIEMCS B OJJTHOPOJHOM MAarHUTHOM TIOJIE.
SIBiieHME CAaMOMHIYKIIU Y.
Tox B Lienu npu €€ 3aMbIKaHUH U pa3MbIKaHUU.
Bzaumnas unnykius. Tpancdopmatop.
DHeprusi MarHUTHOTO TOJIS AJIEKTPUYECKOTO TOKA.
MarHuTHble MOMEHTBI JIEKTPOHOB U aTOMOB. ATOM B MarHuTHOM nosie. Teopema Jlapmopa.
JlnamMarseTuky B OTHOPOJHOM MarHUTHOM ITOJIE.
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9.

10.
11.
12.
13.

[TapamarneTuky B OTHOPOJAHOM MarHUTHOM IIOJIE.

MarsuTHoO€ 1noje B BEUIECTBE.

DeppoMarHeTusM.

VYpaBuenusa MakcBeria.

['apmonmnueckue KoseOaTenabHbIE IBIDKEHHE (ympyras NpyXuHA, (U3NUECKUN MAasTHHK,

MaTeMaTH4YeCKUH MaHTHI/IK).

14.
15.
16.
17.
18.
19.
20.
21.
22.

CrnoxeHne rapMOHMYECKUX KOoJeOaHNi, HAITPAaBICHHBIX BIOIb OJHOW MPSIMOIA.

CrnoxeHue B3auMHO NepIEHIUKYIISAPHBIX KOJICOAaHUH.

3aryxaromue KoieOaHus.

BeinyxeHHbIe KoeOaHMsL.

KosnebarenbHbIi KOHTYD.

Hesaryxatolye 31eKTpoMarHuTHbIE KoJeOaHusl.

3aryxarinue JIeKTPOMAarHuTHbIC KOJIeOaHusl.

BbIHYXI€HHbIE 3IEKTPOMAarHUTHbIE KOJIEOaHUs

Bonnosbie mpoueccel B ynpyroi cpezae. IlpoponbHble u momnepeunble BosHbL. CKOpOCTh

pacripoCcTpaHEHUs YIPYTUX BOJH.

23. VpaBHeHue Oerymieit BoJHBI. DHeprus BoiHbL. Juddepennmanibaoe ypaBHEHHE BOJTHOBOTO
JIBUOKCHUSI.
24. DnexTpoMarHUTHBIE BOIHBL. HeKOTOpBIe CBOKWCTBA 3JIE€KTPOMAarHUTHBIX BOJIH.
25. W3myuyeHue 3JIeKTPOMArHUTHBIX BOJIH.
26. llkana 37€KTPOMarHUTHBIX BOJIH.
5. OIITUKA.(1 kypc, 2 cemecTp)
1. BonHOBas u KBaHTOBAas TEOPHsI CBETA.
2. 3akoHBl OTpakeHUsT W TperomseHus cBera. 3akoH CHemnmyca. [lomHoe BHyTpeHHee

OTPAKCHUC CBCTA.

NownAEw

['eomeTpuueckas onTuka.

OnTuueckue npuodbopsl: pepakToMeTp, BOIOKOHHAS ONTHKA, CTEKIISTHHAS [TPU3Ma.

Tonkue nuH3bl. MUKPOCKOTI.

Wutepdepentus ceeta. MuTepdepeHius cBeTa U KOrepeHTHOCTb.

CnocoOnsl  HaOmroneHusi uHTepdepeHIMu cBeta: onblT HOHra, Ousepkana OpeHens,

ournpusma Openens.

8.

9.

10.
11.
12.
13.
14.
15.
16.

WuTepdepeHius cBeTa B TOHKUX MJICHKaX.

Wntepdepomerpsl. [IpocBeTiieHre ONTUKH.

Hudpaxus csera. [Ipunuun I'toiirenca-dpenens.

Meron 301 Openens.

Hudpaxknuonnas pemerka. Judpakins peHTTeHOBCKUX JTy4eil.

[TonsiTue o ronorpadumu.

[Tonspuzanus ceera. EcTecTBEHHBIN U MOJISPU30BaHHBIN cBeT. 3akoH Mantoca.
[Tonstpu3zanus npu OTpaXE€HUM U IpeTOMIIEHUH. 3akoH bprocTepa.

[Tonspuzanus 1pu  JIBOMHOM nydemnpenoMiieHusa.  MckyccTBeHHOe — BOMHOE

JTy4enperoMIICHHE.

17.
18.
19.
20.
21.

1.

Bpaienue ninockoctu nosjspusannu. EcTecCTBEHHOE BpallleHUE.

[ucnepcus ceera. HopmanibHast 1 aHOMasbHast JUCIIEPCUU.

[Tornomenue cBera. 3akoH byrepa-Jlambepra. 3akon byrepa-Jlambepta-beepa.
Paccesanue cera. 3akoH Panes.

Cxopocts cBera. OnbiT ®u3zo. OnsiT MalikenbcoHa.

6. OCHOBBI ATOMHOM U SIAEPHOM ®U3UKH (1 kypc, 2 cemecTp)
TennoBoe u3mydeHue. AOGComoTHO YepHoe Teno. 3akoHbl Kupxroda, Credana-boasiimana

u Buna. Ontuueckas nupoMeTpus.

2.

®opmyna Panes-Jxunca. @opmyna Buna. ['nnoresa cBetoBbix kBaHTOB. @opmyra [1naHka.



3. ®oroapdexr. OcHoBHBIE 3aK0HBI PoTOdDdekTa. YpaBHeHue DitHmTeriHa. POTO3IEMEHTHI U
UX IPUMEHEHHUE.

4. HWmmnynsc gortona. [laBnenue ceera. Dpdexr Komnrona. OnsiT bore.

5. CunexTpsl aToMOB BoopoJa. JInHeiuarbie, ojocaTble, CIUIOIIHBIE CIIEKTPBI.

6. Mogemu crpoenus aroma. Omnbitel Pesepdopna. Iloctynarer bopa. OObsicHeHHE CHEKTPOB
aToma BOJIOPO/Jia.

7. KopnyckynspHo-BosHOBass — mnpupojga  cBera.  KopIycKyiaspHO-BOJIHOBas  IpUpoJa
MatepualibHbIX YyacTull. BonnHsl ne bpoitns. J{nuna BonHs! 1e bpoitis.

8. VYpasuenue Ulpeaunrepa. Ctaructuueckoe TOJIKOBaHUE BOJIH Jie bpoiiis.

9. CooTtHomieHue HeonpeaeaeHHocTel I eizenoepra.

10. MukpoyacTuiia B  OJHOMEpPHOM  mOTeHIMalbHOW  sime. KBaHTOBaHuMe  3Hepruu
MUKpPOYaCTHIBI.

11. Arom Bopopona. KBantoBsie uncia no teopun [lIpenunrepa.

12. CnuH snektpona. [Ipunnun 3anpera [laynu.

13. Omnucanue COCTOSIHMSI aTOMOB C TIOMOIIBIO KBAaHTOBBIX uucen. [lepumoamueckas cucrema
aeMeHTOB MeHerneeBa.

14. Monenu KBaHTOBOH (PM3UKHU TBEPAOTO Tesa. THUIIBI KPUCTANTMIECKUX PEIIETOK.

15. Tlonsarue o ¢ononax. TermmoeMkocTs KpuctamioB. 3akoH Jrononra u IItu. TemnoeMkocTh
KPUCTAJIJIOB ITPX HU3KUX U BBICOKHX TEMIIEpaTypax.

16. DneMeHTbl, 30HHON TEOpUH. JHEPTeTUUECKHUE 30HbI B KpUCTaljle. BaneHnTHas, 3anpeliieHHas
1 cBOOO/IHBIE 30HBI B KPUCTAJLIE.

17. 3anonHeHue 30HHBIX YPOBHEW B METAUIAX, MTOJIYIPOBOJIHUKAX U AUDJICKTPUKAX MPU Pa3HBIX
TEMIEpaTypax.

18. KoHTakTHas pa3HOCTh NOTEHLMAJIOB. Y CIIEXH COBPEMEHHOM MOIYIIPOBOJHUKOBOM TEXHUKH.
19. Tlonsatue o coOCTBEHHOM U MPUMECHON MPOBOJAUMOCTH MOJIYIIPOBOJIHUKOB.

20. CoctaB u cTpoeHHE aroMHOro szapa. HykiloHsl, 3apsa, pasMep U Macca aTOMHOIO ffpa.
MaccoBoe u 3apsinoBoe uucina. [lpupona saepubix cuil. JlehekT Macchl v SHEprus CBSA3U AJIep.
21. PaanoakTUBHOCTh. BUIBI pafnoakTUBHOrO pacmajga W usnydeHuil (a—, f—, y —U3MEHeHus
aToMHoOrO si1pa). [locTosiHHas U nepuo nosypacnaja.

22. SlnepHble peaklMM M 3aKOHbl COXpaHeHus. Peakums nenenus snapa. llemnas peaxuus
nenenus. [lonsTue o sAnepHON SHEpreTUKe.

23. Peakuus cuHTe3a aTOMHBIX sifiep. [IpoGiiema ynpaBisieMbIX TEPMOSIEPHBIX pPEaKIHii.

24. DieMeHTapHbIE YaCTUIIBI U UX KIacCUpUKAITHSI.

3.2. BapHaHTbl 3ajgav 1Jist MHIAUBUAYAJBbHOI0 3aITaHUA U CaMOCTOSITEIbHOM paﬁoTbI

1. MEXAHHKA (1 kypc, 1 cemecTp).

1. 3aBUCMMOCTb MpPOWJIEHHOIO TEIOM MYTH S OT BpPEMEHH t [aércsi ypaBHEHUEM
S=A+Bt+Ct*, tne A=3M, B=2wm/c u C=1wm/c* . Haiitn cpemHee ycKopeHue Tena 3a
NIEPBYIO, BTOPYIO, TPETHIO CEKYH/IbI €T0 JBUKEHUSI.

2. Kamenp OpolieH B ropu3oHTalbHOM HampasiieHuu. Yepes 0,5 ¢ mocsie Havana JBUKEHUS
YHUCJICHHOE 3HAaYeHUE CKOPOCTH KaMHs cTano B 1,5 pasa GoJjblle ero HayaJlbHOW CKOPOCTH.
Hailitn HauanbHyr CKOpOCTh KaMHs1. CONTPOTHUBIIEHHE BO3AyXa HE YUUTHIBATh.

3. Haiitn paamyc BpallarolIero Kojeca, €CiIu HU3BECTHO, YTO JIMHEHHass CKOPOCTh V; TOUKU
nexaried Ha o0oje, B 2,5 paza OoJbllie TUHEWHONW CKOPOCTH V, TOUKH, JIeKalehd Ha 5 cM
OJrKe K OCH KoJleca.

4. Koneco paauycom R =0.1M Bpamaercs Tak, YTO 3aBUCUMOCTh yIjla IMOBOPOTa pajuyca OT
BPEMEHH [aeTcsi ypaBHeHHeM @ = A+ Br+Cr', tne B=2pan/c u C=1paxn/c’ i Touek,
Jexamux Ha o0oje Kosieca, HAWTU dYepe3 2C MoOcie Hayajla JBUXKEHUS CIEIyoLue

BEJIMYUHBI: 1)yrIOBYI0 CKOPOCTb, 2) JUHEHHYIO CKOpPOCTb, 3) YIJIOBOE YCKOpeHue, 4)
TaHTEHIMAILHOE YCKOPEHHE, 5) HOPMaIbHOE YCKOPEHHE.
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10.

11.

12.

13.

Teno maccoit 0,5 Kr ABMXKETCS MPAMOJIMHENHO, IPUUYEM 3aBUCUMOCTD MTPOWIEHHOTO TEIOM

nytu S OT BpeMeHM ! naérca ypaBHeHueM S=A-Bt+Ct’—-Dr, rae C=35 M/ct u
D =1wm/c’. Haiitu BEJIMYUHY CWIbI, JCHCTBYIOIIEH Ha TEJIO B KOHIE MEPBOH CEKYHJbI
JIBIDKECHMUSL.

Teno Becom 49 H ynapsercss o HenmoJABMXHOE Teno maccoi 25 kr. Kunernueckas >Heprus
CHUCTEMBI ATUX JIBYX T€Jl HEMOCPEIACTBEHHO Mocie yaapa craia paBHa 5J[k. Cuuras ynap
LEHTPaJIbHBIM U HEYIPYT'HM, HAWTH KHHETUYECKYIO SHEPTHUIO IIEPBOIO TENa 10 yaapa.
Haiitu pabotTy, KOTOpYIO Hamo COBEpIINTH, YTOOBI CKaThb NpyxuHy Ha 20 cM, eciu
W3BECTHO, YTO CHJIa TPOIOPIMOHAIbHA nedopManuu W Ioj AckcTBHeM cuibl B 29,4H
IpyXHHA CKUMAeTcs Ha 1cMm.

HaiiTi 3aBUCHMOCTb YCKOpPEHUSI CHJIBI TSDKECTH OT BBICOTHI HaJl MOBepXHOCThIO 3emun. Ha
KaKO# BBICOTE YCKOPEHHUE CHIIBI TSHDKECTH COCTaBIseT 25% OT YCKOPEHMs CUJIbI TSXKECTH Ha
MOBEPXHOCTU 3€MJIH.

Ha 6apaban pagnycom R=0,5m HamoTaH mHyp, K KOHILY KOTOpOro npussi3an rpy3 P;= 98 H.
Haiitn momeHT uneprun Oapa®aHa, €cd M3BECTHO, YTO TPY3 OMYCKAETCS C YCKOPEHUEM
a=2,04 m/c”.

Mennsrii map paanycom R =10 cM BpamaeTcs co CKOpOCTbIO, COOTBETCTBYIOMIEH Vv =2 00/c,
BOKPYI' OCH, MpOXojsmieil depe3 ero neHTp. Kakyio paboTy Haao COBEPUINTH, YTOOBI
YBEJIUYHUTH YIJIOBYIO CKOPOCTH BpallleHUs I1apa BiBoe?

MaxoBoe Kojieco HauMHAET BpaIIaThCs C OCTOSIHHBIM YTTIOBBIM ycKopeHueM & = 0.5 pan/c’
U uepe3 t, =15c mocine Havanga OBIKCHHS HPUOOPETACT MOMEHT KOJIMYECTBA IBMIKCHUS,

) 2 )
paBHpld L =73.5kr Mm"/c. HaliTh KMHETHYECKyIO HEpruro Koseca yepes t, =20 ¢ mocie

HayaJla BpaleHusl.
OnHOPONHBIN CTEpXKEHb COBEpIIAET MaJible KojeOaHUsl B BEPTUKAIbHOMN IJIOCKOCTH OKOJIO
TOPH3OHTAILHOW OCH, MPOXOIei yepe3 ero BepxHuid koHer. JmmHa crepxas 1 =0.5wm.
Haiitu nepuos koneOaHus CTEPHKHSL.

OO6pyuy muamerpoMm 56,5 cM BHUCHUT Ha TBO3/]le, BOUTOM B CTE€HY, U COBEpIIAET MaJble
KoJIeOaHus B TUIOCKOCTH MapasiesbHoM creHe. Haiitu mepuos aTux kosebanuit.

2. TEPMOJUHAMUKA U MOJIEKYJISIPHAS ®PU3UKA
(1 xype, 1 cemectp).

Haiiti Maccy ceprmcToro rasa (SO,), 3aHuMaromero o6sém 251 npn temmeparype 27 °C u
JnaBineHun 760 MM pT. CT.

Haiit rmioTHOCTH BOJIOpOA PH TEMITEpaType 15°C u nasnenmu B 730 MM pT.CT.

Haiitn uncno monexkyn Bogopona B lem”, ecnu pasineHue paBHo 200MM pT.cT., a cpenHss
KBaJIpaTH4Hasi CKOPOCTh €r0 MOJIEKYJ IPU JAHHBIX yCIoBUsAX paBHa 2400 m/c.

Yemy paBHa 3HEpIUsl TEIIOBOro ABMKeHUA 20 I KMCIOpoaa NpU TEMIIEpaType 10°C? Kakas
4acTh 3TOM PHEPrUM NMPUXOAUTCS HA JOJIO MOCTYMATENBHOIO JABMKEHUS M Kakas 4acTb Ha
JIOJIX0 BpaIlaTeIbHOro?

HeoOxonnuMo cxaTh 10%m° BO3ayXa 10 00béMa B 2- 10°m°. Kak BBEITOJHEE €0 CXKUMATh:
a711abaTUYecKy WK U30TEPMUUYECKH?

UneanpHas TermsoBas MammHa paboraer mo 1ukiny Kapuo. Ilpum stom 80% Temina,
[IOJIy4a€MOro OT HarpeBarens, Iepeaaérca XoJoawibHUKY. KommuecTBo —Tema,
nojiyuaeMoro ot Harpesatens, paBHo 1,5 kkan. Haitru: 1) K.ILJ. nukna, 2) paboty,
COBEPLICHHYIO ITPH MOJIHOM IUKJIE.

WneanpHast XoJoauibHas MalluHa, paboraromias mo obpatHomy mukiay Kapao, mepenaer
TEMIO OT XOJOAMIBHHKA ¢ BOJZOH mpu Temmeparype 0°C KHISTHIBHHKY C BOJAOM TpH
TeMnepaTypeIOOOC. Kakoe xonmu4ecTBO BOJBI HY)KHO 3aMOPO3UThH B XOJOJUIBHUKE, YTOOBI
IIPEBPaTUTh B mapl Kr BOAbI B KUIIATUIBHUKE?
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10.

10.

11.

12.

13.

14.

Haiitu m3MeHeHuss SHTponmMM NpU Iepexoje 8 T Kuciopona or odbéma B 10 1 mpm
TeMIreparype 80° C k 00béMy B 40 11 mpu TemiiepaType 300°C.

HaiiTu n3meHenus 3HTponuu npu u3zodapudyeckoM pacmupenuu 8 r reaust ot V=10 1 no
00BéMma V,=25 1.

Kakyro Temnepatypy uMeroT 3,5t Kuciopoja, 3aHUMaromero ooseéM 90 cm® MIpHU JaBJICHUU B
28 at™m.? I'a3 paccmarpuBaTh Kak 1) uacabHbIN, 2) pealbHBIN.

3. JJEKTPHYECTBO (1 xypc, 1 u 2 cemecTpsbl).

Bo ckonbpko pa3 cuiga HbIOTOHOBCKOTO MPUTSDKEHUS MEXIY ABYMsS IPOTOHAMM MEHBIIIE
CHJIBI X KYJIOHOBCKOT'O OTTaJIKUBaHUsA? 3apsij] MIPOTOHA YHUCIEHHO PABEH 3apsly JIEKTPOHA.
JIBa OIMHAKOBBIX METAJUIMUECKUX 3apsDKEHHBIX IIapuka BecoM 1,96 H kaxapiii Haxoaurtcs
Ha HEKOTOPOM pacCTOSIHMM ApYr oT apyra. Haiitu 3apsn mapukoB, €M U3BECTHO, YTO Ha
9TOM PACCTOSHUU UX AJIEKTPOCTATUYECKAsl SHEPrus B MUJUIMOH pa3 Oo0Jjbllle UX B3aUMHOU
I'PaBUTALlMOHHOMN SHEPTUH.

PaccTosHME MEXIy JBYMs TO4EYHBIMU 3apsgamu ¢, =7.5-10°Kn u ¢, =-14.7-10"° Kn

paBHO 5 cM. HallTu HanpsyKEHHOCTb JIEKTPUYECKOrO IOJS B TOYKE, HAaXOIALICHCS Ha
paccTosiHuM 3 €M OT IOJIOKUTENBHOIO 3apsiaa U 4 cM OT OTPULIATENILHOTO 3apsiia.
OnpenenuTh HAaNPsHKEHHOCTh OJIEKTPUYECKOTO MO Ha paccTosHun 2-10° oM ot
OJIHOBAJICHTHOTO MOHA. 3apsi/i HOHA CYUTATh TOUECUHBIM.

B NJI0CKOM TOpU30HTAIBHO PACIOIOKEHHOM KOHJIEHCATOPE 3apshKEHHAasl KaleybKa pTyTH
HAXOJUTCS B PABHOBECHU IPHU HAIPSHKCHHOCTH AekTpudeckoro moiist E =600 B/cm. 3apsin
kanu pased 8-107" K. Haiitu paguyc Kariu.

Ha xakoe paccrosiHue MOryT COJIM3UTBCS JBA 3JEKTPOHA, €CJIM OHU JIBUXKYTCS HaBCTPEUY
JIPYT APYTY C OTHOCHTENBHOI CKOPOCTHIO, paBHOit 10° cm/cex?

Kakas coBepiiaercs paboTa HpU IepPEeHECEHMH TodeyHoro 3apsga B 2-10°Kn wu3
OECKOHEUYHOCTH B TOYKY, HAXOJSIIYIOCS Ha pacCTOSIHUM 1 CM OT MOBEPXHOCTH MIapa
pazmycoM | cM ¢ OBEPXHOCTHOI MIOTHOCTHIO 3apsina o =107~ Ki/em™?

DJNEKTPOH BJIETAET B IUIOCKUN TOPU30HTAJIBHBIN KOHIEHCATOP NapajuleIbHO €r0 MJIaCTUHAM
co CKOpocTBI0 V,=10" M/cex. HampspkeHHOCTB momst B KoHIeHcatope E =100 B/cM, mmHa
KOHJEeHcaropa =5 cM. HaliTu BeIMYMHY M HaIllpaBJIEHHE CKOPOCTH DJIEKTPOHA IIPU BBLIETE
€ro 13 KOH/IeHCcaTopa.

Haiitu emkocTs 3emHOro mapa. Paguyc 3emMHoro mapa npuHats paBHbiM 6400 km. Ha
CKOJIbKO M3MEHUTCSl IMOTEHIIMaJd 3E€MHOI0 IIapa, €ClIM €My COOOIIUTh KOJIUYECTBO
aneKTpudecTBa, papHoe 1 Ki?

Karymka w3 memHoW mpoBoilokM umeeT comporuBieHne R=10.80M. Bec wmemnoit
npoBosioku paBeH P =334 H. Ckonbko MeTpPOB IMPOBOJIOKHM M Kakoro JauaMmerpa
d HaMOTaHO Ha KaTyIike?

OOMOTKa KaTyIIKd U3 MEIHON MPOBOJIOKU NpU Temmepatype 14 °C nmeer COIIPOTUBIICHUE
10 Om. Ilocne mpomyckaHHsl TOKa CONPOTHUBIEHHE OOMOTKH cTajo paBHO 12,2 Om. [lo
KaKol TeMIeparypbl Harpenach ooMoTka? TemnepaTypHbIil KO3QPUIMEHT CONPOTUBICHUS
MEIU paBeH 4.15-10° rpaﬂ'l.

Onement J.J1.C. B 2 B umeer BHyTpeHHee comnporusieHue 0,5 Om. Onpenennuts najgeHue
NOTEHLIMajda BHYTpU »3jieMeHTa npu cuiae Toka B nenu 0,25 A. Haiitu BHemHee
COTIPOTUBIICHHUE IIETIH [P STUX YCIOBUSX.

ONEMEHT 3aMBIKalOT CHaJyala Ha BHelIHee conpoTuBieHue R;=2 OwM, a 3aTeM Ha BHEIIHEE
conpotuiienne R,=0,5 Om. Haittu O./[.C. sneMeHTa M €ro BHYTPEHHEE COMPOTUBJICHUE,
€CJIM U3BECTHO, YTO B KAX/IOM M3 ITUX CIy4aeB, MOIIHOCTD, BBIJENsIEMas BO BHELIHEH LIeNH,
OJMHAKoOBa U paBHa 2,54 BT.

DNEeKTpUYecKuii YailHUK uMeeT aBe oOMoTku. [Ipw BKIIOYEHMHM OIHOW W3 HUX BOJa B
YaHUKE 3aKUIUT 4Yepe3 15 MuH, npu BKIOYEHUH Jpyrou — yepe3 30 muH. Yepe3 CKOIbKO
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15.

16.

17.

10.

11.

12.

13.

BPEMCHH 3aKUIUT BOJIa B YaHHUKE, €CIIM BKJIIOYUTH 00€ 00OMOTKH: 1) mocieaoBareiabHo, 2)
napasieabHo?

Kakoe Komn4ecTBO 3JEKTPUYECKON SHEPTUU HAJI0 U3PACXOA0BATh, YTOOBI IPH AIICKTPOIIU3E
pactBopa AgNO, Beigenunocs 500 mr cepedpa? Pa3sHOCTh NMOTEHLMANOB Ha JIEKTPOJAX

paBHa 4 B.

. 2
[Tnomanp KaxJ10ro 3J1€KTpoia MOHU3AMOHHOM Kamepbl 100cM™ 1 paccTosIHUE MEXy HUMU
6,2 cM. HaiiTi TOK HacChIIIEHHS B TAKOW KaMepe, €CIu U3BECTHO, YTO HOHU3ATOP 00pasyeT B

1 e’ execekyHqHO 10° HOHOB Ka)10ro0 3HaKa. IOHBI CUUTATH OHOBATECHTHBIMH.
[Torennuan nonu3anuu atoma remus 24,5 B. Halitu paboty nonuzanuu.

4. 3JIEKTPOMAT'HETU3M. KOJIEBAHUSA U BOJIHBI (1 xypc, 2 cemectp).

HaiiTn HanpsskeHHOCTh MarHUTHOTO MOJISE B TOYKE, OTCTOSIIEH Ha 2 CM OT OECKOHEYHO
JUIMHHOTO TIPOBOJIHUKA, [0 KOTOPOMY TE€YET TOK B 5 A.

Halitn HanpspkeHHOCTh MAarHUTHOTO MOJS B LEHTPE KPYroBOTO IPOBOJOYHOIO BHUTKA
panuycoM | cM, o KOTopoMy TeueT Tok 1 A.

JIBa mpsAMONMHENHBIX JUIMHHBIX MPOBOJHUKA PACHOJIOKEHBI MMApaIEIbHO Ha PacCTOSHUU
10 cm nmpyr ot apyra. Ilo mpoBogHukam Tekyr Toku [, =1, =5AB NPOTUBOINOJIOKHBIX

HanpasiieHusX. HaliTu BenuMuMHY W HallpaBI€HHE HAIPSHKEHHOCTH MAarHUTHOrO TOJS B
TOYKE, HaXO1Iencs Ha pacCTOSIHUM 10 ¢M OT Ka)KI0ro MpoBOAHMKA.

W3 npoBosioku JuyiMHOKO 1 M caenaHa KBajapaTHas pamka. [1o 3Toil paMke TeyeT TOK CHIION
10 A. HaiiTn Hanps’KEeHHOCTb MarHUTHOT'O TI0JIS B LICHTPE PAMKH.

OOMOTKa KaTylIKU clielaHa U3 npoBojoku nauamerpoMm 0,8 MM. Butku miaotHo mpuserator
Ipyr K apyry. CuuTas KaTylKy AOCTaTOYHO JJIMHHOW, HAWNTH HANPSKEHHOCTh MATHUTHOTO
IIOJIsI BHYTPH KaTYIIKU IIPU cuile Toka B 1 A.

B onHOpPOJHOM MarHUTHOM II0JIE€, HANIPSKEHHOCTH KoToporo 1000 3, noMenieHa KBagpaTHas
pamka. Ee MIOCKOCTh COCTAaBiISsIeT ¢ HATPABICHHEM MarHWTHOro moms yrox 45°. Cropona
pamku 4 cM. OnpeenuTh MarHUTHBIN TOTOK, TPOHU3BIBAIOIINN PAMKY.

Mexy moarocaMu JIEKTPOMAarHuTa CO3JA€TCs OAHOPOJHOE MAarHUTHOE IOJIe, WHAYKLUS
kotoporo pasHa 0,1Tn. Ilo npoBony anuHoto B 70 cM, MOMEIIEHHOMY HEPIEHIUKYISIPHO
CUJIOBBIM JIMHUSAM, TeueT Tok cuior 70 A. Haiitu cuity, IEHCTBYIOIIYIO Ha IIPOBOI.

HaiiTu xnHEeTH4eCKyI0 SHEPruio MPOTOHA, JBUKYIIETOCs 10 AYre OKPY>KHOCTH paanycom 60
CM B MarHUTHOM I10JI€, THAYKLUS KOTOporo pasHa 1 T

B oaHOpogHOM MarHMTHOM 1ojie, MHAYKUUs KoToporo paBHa 0,1 Ti, paBHOMepHO
Bpalaercss Kartymika, cocrosimas u3 100 ButkoB mpoBosoku. Katymka nemaer 5 oG/cek.
[Tmomaae monepeyHoro ceuenus: karymku 100 cm”. Ochb BpAIICHUS TIEPIEHIUKYIISIPHA OCU
KaTyIIKH W HalpaBJI€HUIO MarHuTHoro nojis. Haiitn Makcumanenyro 3.J[.C. HHOyKIIMM BO
BpalIarOLIENCs KaTylIKe.

Yepes KaTyliky, HHIYKTUBHOCTb KOTOpoil paBHa 0,021 I'H, TeueT TOK, U3MEHSIOUIUICS CO
BpeMeHeM no 3akony [I=Isinwt, tne I,=5A, w=2z/T wu T =0,02c. Haiitu
3aBucUMOCTh OT Bpemenu: 1) 3.J1.C. caMOMHAYKIIUH, BOSHUKAIOLIECH B KaTyIIKe, 2) SHEPTUU
MarHMTHOT'O TIOJISl KaTYIIKH.

Hanucarh ypaBHeHHE rapMOHHUYECKOTO KOJIeOATEIbHOTO JBUXKEHUS C aMIUIUTYIION B 5 cM,
ecmu B 1 muH coBepmaercs 150 xoneGanuii v HawyanmpHas (aza kojeOaHUI paBHa 45°,
HauepTuth rpaguk 3TOro ABMKEHHUS.

Hanucare ypaBHEHHME TapMOHHUYECKOTO KOJIEOATeIbHOIO IBMXKEHHS, €CIM MaKCHUMalbHOE
ycKopeHue Touku 49,3 cM/c?, nepuoja KojaebaHuil 2 ¢ U CMENIEHUE TOYKH OT TOJIOKEHUS
paBHOBECHSI B HaYaJIbHbIII MOMEHT BPEMEHH 25 MM.

K mnpyxuHe mnojsemieHa damika BEeCOB C THpsAMHU. [Ipy 3TOM mepuon BEpTHKAIBHBIX
kosebanuii paseH 0,5 c. Ilocie Toro kak Ha YaliKy BECOB IMOJIOXKWIM €Ile A00aBOYHBIC
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14.

15.

16.

17.

18.

19.

20.

THpH, TEpUOJl BEPTHKAIbHBIX KoyiebaHuit crtanm paBeH 0,6 c. Ha ckoibko yUIMHUIIACH
IpyXHUHa OT NPUOaBIEHUs ITOr0 100aBOYHOIO rpy3a?

Touyka ydvacTByeT OJHOBPEMEHHO B [BYX B3aUMHO-NEPIEHAMKYISPHBIX KOJIEOaAHHUAX
x=2sincwt 1 y=2cos ot . HaliTh TpaeKTOPUIO ABUKEHUS TOUKHU.

Haiitu pasHocte (a3 konmebaHuii ABYX TOYEK, JIGKANIMX Ha Jyde M OTCTOSIIUX Ha
paccTosiHuu 2 M ApyT OT ApYyTa, €CJIN JJINHA BOJIHBI paBHa 1 M.

o 8
KoneOaTenbHblli KOHTYp COCTOMT M3 KOHJIEGHCATOpa €MKOCTBIO 5-10 ’® u xarymku,

MHIYKTHBHOCTb KOTOpOM paBHa 2-107 /. Ha kakyio IJIMHY BOIHBI HACTPOEH KOHTYp?
ConpoTuBieHHEM KOHTYpa NpeHeOpeyb.

KaTylmika, WHIYKTUBHOCTh KOTOpo L =3-10°Iw, npucoemuHeHa K IUIOCKOMY
KOHJEHCATOpy ¢ Iuiomaapio miactud S =100 cM’ u paccrosgHue Mexay HuMHu d = 0,1 mm.

Uemy paBHa JMAIJIEKTPUYECKas IPOHMUIIAEMOCTb CPENbl, 3alOJHAIOUICH IPOCTPAHCTBO
MEXIY MJIACTUHAMU, €CJIM KOHTYP PE30HUPYET Ha BOJIHY AJIMHOU 750 M?

O6motka kaTymku coctouT U3 500 BUTKOB MEIHOrO MPOBOJA IUIOLIAAb IOMEPEYHOIO
ceuenust B 1 mm’. Jnuna karymku 50 cm u ee auamerp S5 cm. Ilpm kakoi wyacrore
NEPEMEHHOTO TOKa IMOJHOE COMPOTHUBIIEHUE 3TOW KATYIIKH BIBOE OOJbIIE €€ aKTHBHOTO
CONPOTHUBIICHUS?

Konnencarop emkocteio B 20 MK( U peocTar, akTUBHOE CONPOTUBIEHHE KOTOPOTO PaBHO
150 Om, BKIIIOUEHBI TIOCIIEIOBATENBHO B II€Th MepeMeHHoro Toka yactoror 50 I'm. Kakyro
YacTh HAMPsDKEHUS, TPUIOKEHHOTO K 9TOM LIEMH, COCTAaBIAET NMaJieHue HanpsbkeHus: 1) Ha
KOHJIEHCAaTope U 2) Ha peocraTe?

B uens nepemenHoro toka HanpsbkeHueMm 220 B BKITOUEHBI IIOCIIEI0BATENBHO eMKOCTh C,
AaKTUBHOE COINpOTHBIEHHWE R W MHAYKTHBHOCTH L. Haiitm nagenue Hampspkenus U, Ha

OMHYECKOM COIPOTHBJIEHUH, €CJIM U3BECTHO, YTO IaJiCHUE HANPHKEHUS HAa KOHIEHCATOpe
U, =2U, u nagenue HanpsuKeHus Ha MHAYKTUBHOCTH U, =3U, .

5. OIITHUKA (1 kypc, 2 cemecTp).

['opu30HTaNBHBIN JIyd CBETa NMAaJacT Ha BEPTUKAIBHO PACIOJIOKEHHOE 3€pKallo. 3epKajo
[IOBOPAYMBAETCST HAa yroa O OKOJIO BEPTHKaIbHOM ocu. Ha Kakoi yrom mnoBepHeTCs
OTpa)XCHHBIN J1y4?

JIya ceera mamaer mox yrmom 30° Ha IUTOCKONMApATNENbHYIO CTEKISHHYIO IUIACTHHKY H
BBIXOJMT U3 HEE MapajuielbHO NEpBOHAYANbHOMY JIydy. [lokazaTens mpenomieHus cTekna
1,5. KakoBa TonmuHa d MIacTUHKH, €CITU PACCTOSIHUE MEXKY JTydaMu paBHO 1,94 cm?

Jlyd cBera majaer moJ yrjioM i Ha TeJo ¢ mokaszareseM mpesnomiieHus n. Kak gomKkHbI ObITh
CBS3aHBl MEXJIy co00W 1 M n, 4YTOOBI OTPaKEHHBIM Jiyd ObUI MEPHEHIUKYISIPEH K
IIPETOMIIEHHOMY?

[TokazaTens mnpemomieHus cTekiaa paBeH 1,52, Hailtu npenenbHble yriabel IOJHOTO
BHYTPEHHEI0 OTPaXXEHMs JUId MOBEpXHOCTEH pasnena: 1) cTeksio — BO3IAyX, 2) BoAa —
BO31IyX, 3) CTEKJIO — BOJIA.

[Toka3zarenu mpeaoMiIeHHss HEKOTOPOTo CopTa CTEKIa Uil KPpacHOro U (HOJIETOBOIO JIyueit
paBHbl cooTBeTcTBeHHO 1,51 m 1,53. Haiitm npenenbHbIE YITIBI MOJTHOTO BHYTPEHHETO
OTpa)XEHHUsI IIPH MAJICHUU 3TUX JIydell Ha TPAHUILY CTEKJIO-BO3AYX.

Pagnycbl KpUBU3HBI TOBEPXHOCTEH JBOSKOBBINYKJION JHMH3BI paBHBl R, =R, =50cMm.

[Toxazarens mpenoMieHUs MaTepuana JIMH3bl paBeH n=1,5. Halitu onTudeckyro cuimy

JIMH3HBI.
Jlunza ¢ (okycHBIM paccTossHHEM 16 cM nmaeT pe3koe M300pakeHHe MpeaMeTa MpH JIBYX
MIOJIOKEHUSAX, paccTOsHuE Mexay KortopbiMu 60 cMm. HaiiTm paccrosiHue OT mpenmMera 1o
JKpaHa.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

[Inocko-BeImyKyIas JuMH3a ¢ paguycoM KpuBH3HBI 30 CM M INOKa3arenem npeinomiieHus 1,5
JlaeT U300pakeHue MpeaMeTa ¢ yBeIMYeHHEM, paBHbIM 2. Haiitu paccrosHue npeamera u
M300pakKeHUs OT JIUH3BI.

B omneire IOHra orBepcTHs OCBELIATUCh MOHOXPOMATHYECKUM CBETOM JJIMHOW BOJIHBI

A=6-10"7cM, pacCTOSIHME MEXKIY OTBEPCTUSAMH | MM M pacCTOSHHE OT OTBEPCTHH 10
sKkpaHa 3 M. HaliTu nonoxeHue Tpex nepBbIX CBETJIBIX M10JIOC.

B ombite ¢ 3epkanamu dpeHens paccTosIHUE MEKy MHUMBIMU H300paKEHUSIMU MCTOYHUKA
cBera ObuIO0 paBHO 0,5 MM, paccTosiHWE J0 dKpaHa 5 M. B 3e1eHOM cBeTe MONMYYHIINCH
UHTEp(EPEHIIMOHHBIE MOJIOCHl HA PACCTOSIHUM SMM JIpyr OT Apyra. Haiitu juiHy BOJHBI
3€JIEHOr'0 CBETA.

Ha wbuibnyto mienky (n=1,33) mamaer Oenblii CBET MOJ YIiom 45°. [Ipu xakoit
HaMMEHBIICH TONIIMHE IUIGHKA OTPaXCHHbIE Jydd OyAyT OKpAIIeHbl B JKEITHIM IBET
(A=6-10" cm)?

Paccrostnie Mex 1y ISTBIM U ABAALATH MSITHIM CBETJIBIMU KoJblaMu HeloToHa paBHO 9 MM.
Paguyc xpuBu3Hbl nuH3bl 15 M. HaliTu qimMHYy BOJHBI MOHOXPOMATHYECKOTO CBETa,
1a/Ial0IIer0 HOPMAIFHO Ha YCTaHOBKY. HaOroenne npoBoAUTCS B OTPaKEHHOM CBETE.
BbraucnuTh paanychsl nepBbiX ATH 30H OpeHes, eclii pacCTOsSHUE OT UCTOYHHMKA CBETa 10
BOJIHOBOIl MOBEPXHOCTH paBHO | M, paccTOSSHUE OT BOJHOBOM IOBEPXHOCTH 10 TOYKHU
HaOJIFOJICHUS TaK)Ke paBHO 1 MU A =5- 107 m.

Ha wmenp mmpuHoi 2 MKM NajjaeT HOPMAJIbHO MapajljiesIbHbII Iy4OK MOHOXPOMAaTH4YECKOIO
cBera ¢ jumHOW BOMHBI A =5890A. HailiTu yribpl, B HampaBIeHUU KOTOPBIX OYAyT
Ha0JII0/1aThCSI MUHUMYMBI CBETA.

Ha mienp majaeT HOpMalbHO MapalieNbHbIN My4Y0K MOHOXPOMATUYECKOTO CBETA C IJIMHOU
BosHbl A. Illupuna memu paBHa 6A4. [log kakuMm yriiom OyaeT HaOMOIATbCS TPETUH
TU(GpaKIUOHHBIII MUHUMYM cBeTa?

Yemy paBHa MOCTOSIHHASA JU(PPAKIIMOHHON PELIETKH, €CJIN 3TA PElIeTKa MOXKET pa3peluTh B
NEepBOM TOpsiiKe JMHUM cnekTpa kamusi A =4044A° u A =4047A°? lllupuna pemerku 3
CM.

Onpenenuts yrosl HOJHOW MOJIPU3AaLMU IPU OTPaKEHHWH CBETa OT CTEKJIA, IOKa3aTellb
MpEJIOMIIEHUsI KOTOPOTo paBeH 1,57.

[TpenenbHBINA yroyl MOJHOTO BHYTPEHHETO OTPAKEHUsS Ul HEKOTOPOIO BEUIECTBA PAaBEH
45" Yemy paBeH It 5TOrO BEIIECTBA YTOJI OMHOMN TOJISPH3ALIHH?

UeMy paBeH MOKa3zaTeiab MPEIOMIIEHHS CTEKJIA, €CIM IPU OTPAXEHUM OT HETO CBETa
OTpaXKCHHBIH JIyd OY/IeT IOIHOCTHIO MIOJIPU30BaH MU yrite mpenomiterns 30°7

Yemy paBeH yros MexJay IVIaBHBIMH IIOCKOCTSIMU IOJIIpU3aTOpa M aHaJIM3aTopa, €CIu
MHTEHCUBHOCTh €CTECTBEHHOI'O CBETa, MPOULIENAIIEro 4epe3 MOJsIpU3aTop U aHalu3arop,
yMeHbI1aeTcs B ueTbipe paza? [lornomenneM cBeTa mpenedpeys.

6. OCHOBBI ATOMHOM U AAEPHOM ®U3UKH (1 kype, 2 cemecTp).

MomHOCTh U3TydeHHs aOCOIFOTHO YepHOTo Tena paBHa 34 kBT. Haittu TemmnepaTypy 3TOoro
T€Ja, €CJIM U3BECTHO, YTO NMOBEPXHOCTH €ro paBHa 0,6 M.

Haiitn, xakoe koauyecTBO sHepruu ¢ 1 oM’ MOBEPXHOCTH B | C m3iay4daeT aOCOIIOTHO
YepHOE TEJ0, €CIM M3BECTHO, YTO MAaKCUMaJlbHas CIIEKTPAJIbHAs IUIOTHOCTH €ro
SHEPreTUYECKOW CBETUMOCTH MPUXOINUTCS HA JUIMHY BOJIHBI B 4840 A’

Ha «xaxkyro miMHYy BOJHBI OPUXOJUTCS MAKCHUMYM  CIEKTPAJIbHOM  IUIOTHOCTH
SHEPreTUYeCKON CBETUMOCTH a0COJIFOTHO YEPHOIO Tella, UMEIOILEro TeMIepaTypy, PaBHYIO
TeMIIepaType 4eloBedecKoro Teia, T.e. f =37 °C?

C KaKoii CKOPOCTBIO JOJDKEH JABUTaThCs 3JEKTPOH, YTOOBI €ro KMHETHYECKasi YHEpTus Oblia

paBHa 3Hepruu (HhoTOHA C JUTMHOW BOJHBI A =5200A°?
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0
5. Kpacnas rpanuna ¢otosddexra ans Hekoroporo Metaymuia paBHa 2750 A°. Uemy paBHO
MHUHHMMAJIbHOE 3HaUYC€HUE YHEPTUH (POTOHA, BhI3bIBatOMIEro GoTtodddexT?

3.3. BapuaHnTsl 3a1aHuii 1/ NOATOTOBKH K TeKylleMy KOHTPOJIIO B TecTOBOMH Gopme
1. MEXAHUKA

1. Onpenenenue TMHEUHOM CKOPOCTH B MEXaHUUYECKOM JIBH)KCHUU:
1) BekropHast BeniurHa, onpezeiseMasl BTOPO MPOU3BOIHON pajinyca — BEKTOpa JBMXKYIIEHCS

r
r d’r
TOYKH I10 BpEMEHH: U =—.
dt
2) BekTopHas BeJIMUMHA, ONpeiesisieMasi IepBOil MPOU3BOIHOM pajinyca — BEKTOpa JIBIKYIICIHCS
1
r dr
TOYKH 110 BPEMEHU: U =—.
dt
3) BektopHas BenuumnHa, onpeenseMas nepBoil Npou3BOAHON yriia MOBOPOTa Teja Mo BPEMEHHU:
1
r d
==L
dt
4) BekTopHas BeJIMYMHA, ONpeessieMasl BTOpOil IPOM3BOJHON yriia OBOPOTA TeJla [0 BPEMEHHU:
r d¢
E=—0pr.
dt

5) BenuuuHa, onpexaenseTcss NPOU3BEIECHUEM YIJIOBOM CKOPOCTH Ha Paguyc OKPYKHOCTH, IO
KOTOPOH TOUYKa ABIKETCS: U =®-R.
2. OnpeneneHye JMHEHHOrO YCKOPEHUSI B MEXaHUYECKOM JIBUIKEHUMU:

1
dv

o < T
1) BCKTOpHaSI BCJIMYHMHA, OIIpEACIIACMas NEpBOU NPOU3BOJHOU CKOPOCTHU 11O BPEMCHU: a = p .
1

dv
2) BenuunHa, XapakTepu3yroias ObICTPOTY U3MEHEHHSI CKOPOCTH 110 MOAYIIIO: a = 7 )
t

2
v
3) BenuuuHa, xapakrepusyolias ObICTPOTY U3MEHEHUS! CKOPOCTH 110 HAIIPABJICHUIO: a = R

4) BekTopHas Benu4ynHa, ompesenseMas epBoi MPOU3BOAHON YIIIOBOM CKOPOCTH MO BPEMEHHU:
1
r dow

dt
5) BekropHasi BenuuMHA, olpejenseMas BTOPOW MPOU3BOJHOM yria MOBOpPOTa MO BPEMEHH:
T
r d¢
E=—0r.
dt

3. Kakas u3 ¢popmyn BelpaxkaeT nepBblii 3akoH Hpl0TOHA J17151 HHEpIUAIBHBIX CUCTEM OTcueTa’?

1 1 1

1 . nor
) F=ma; 2)F=-F,; 3)F=G2™, 4 F=mg; 5) Eom Y F=0, 1o
r i=0

1
v =cosnt
4. Kaxas 3aBUCHMOCTb BBIpa)kaeT BTOPOii 3akoH HeroTona?
1 r 1 1 m -m 1 r noT
1) F=ma; 2)F =-F,; 3)F=G%; 4) F=mg; 5) Ecmu F,=0, To0
i=0
N 1
v =cosnt

5. Kakast 3aBUCUMOCTh MOKa3bIBAET, UTO BCAKOE JACHCTBUE TEN APYr Ha APyra UMEET XapakTep
B3auUMOJICUCTBUS?

1 T 1 1 ’nl -m 1 T nr
1) F=ma; 2)F =-F,; 3)F:G—22; 4) F=mg; 5) Ecmm ZF=0, TO

r i=0
1
LU =cosnt
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6. Kakast u3 ¢opMynupoBOK BEIpaKaeT 3aKOH COXPaHEHHS UMITYJIbCA:

1) Umnynbc 3aMKHYTOM CUCTEMBI HE U3MEHSIETCS C TEYCHHEM BPEMEHHU.

2) I'eomeTpuueckas cymMma HUMITYJICOB TEJ, BXOJSAIIUX B 3aMKHYTYIO CUCTEMY, €CTh BEIUUYMHA
MIOCTOSIHHASI.

3) B 3amkHyTOl cHCTeME MeEXaHWYecKash SHEprusi COXpaHSAETCs, €CIM ACHCTBYIOT TOJBKO
KOHCEpPBATUBHBIE CUJIBI.

4) 3amkHyTas (M30JIMPOBAHHAS) CHUCTEMa — ATO MEXaHMYECKas CHCTeMa Tell, Ha KOTOPYI HE
JIEHCTBYIOT BHEIIHUE CHUJIBI.

5) Bueminue cuibl — 3TO CUJIBI, C KOTOPHIMH Ha TeJla MEXaHUYECKON CUCTEMbI IEUCTBYIOT Tea,
HE BXOJSILNE B IAHHYIO CUCTEMY.

7. Kakast u3 ¢popMyn BeIpaKaeT CUITY TPEHUS CKOJIbKEHUS?
m -m, !

D F=—hx; 2) F=GZ2:  3)Feomg; 4F=u-N; 5 F=ma
r

8. Teno PaBHOMCPHO IMEpEMCIIACTCA 110 rOpHBOHTaHBHOﬁ IIOBCPXHOCTHU H3 IIOJIOKCHUSA 1B

OJIOKEHUE 2.
S

»
>

A

1 2
[ ] [ ]

Kakyto paboTy coBepIiaeT npu 3TOM CHJIa TSXKECTU?

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

9. Mo1HOCTh B MEXaHUKE 3TO:
1) BexTopHast BeMuuHa, paBHask IPOU3BEACHUIO BEKTOPA CUIIbI HA BEKTOP CKOPOCTH.
2) CkansipHasi BeIMUMHA, paBHas paboTe, BBIMOJIHEHHON B €IMHUILY BPEMEHHU.
3) CkansipHoe npou3BeieHue paboThl Ha BpeMs, 32 KOTOPOE OHA BBINOJIHEHA.
4) CkaysipHO€ TTPOU3BEICHUE BEKTOPA CHIIBI HA BEKTOP NIEPEMEIIICHHS.
5) CkansgpHas BeJIMYMHA, paBHAs MPOU3BEIEHUIO CUJIbl HAa MEpEeMElIeHHe U Ha KOCHHYC yIja
MEXy HUMH.
10. Kunetnueckas sHeprus Tejla Ipy NOCTyNaTelbHOM JIBUKEHUH ompenensercs Gopmynoii?
2 2 2 242
1) E=mgh; 2) E:’%; 3) E=TO 4y g0 5 g A

11. TloTeHMabHast YHEPTHUS TeJla MACCON M Ha BBICOTE /i ompenenseTcst GopMyIIoi:

2 2 2 2 42
1) E=mgh; 2)E:kx7; 3) E=TO 4y g0 5 g A

12. TloTrennuanbHas sHEPrus ynpyroaehopMUpOBaHHOTO Tella onpeaenseTcs GopMyoil:

2 2 2 242
1) E=mgh; 2)E:kx7; 3)E:Ja) 4y =", 5)E:M

13. 3akoH coxXpaHEHUs] UMIYJbCA, 3aTUCAHHBIN JJII IBYX TN MpHU aOCOIIOTHO yIPYTroM yaape
MMEET BUJL:
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2 2 2 2
D o+ m, = (m+my)u; 2 TL4TE=T TR 3)

2 2 2
Mo | b, _ (my +m, )u

I 1 I I
2 5 5 ; 4) muo, + m,L, = mu, +m,u,; 5)

n

Z(Eki +Em) = const .

i=1
14. Monynb MOMEHTA CHJIBI OTHOCUTEIHLHO HEMOIBUKHOM ToukH (0) 3TO:
WYM=F-d, 2)yM=F-t;, 3)M=F-¢;, 4 M=F-1;, 5M=F-w.
rae  d - mievo cuibl, | - paccTosiHre OT TOUKH BpaeHus (0) 10 TOYKU NPUIIOKEHUS CUIIBI, f -
BpeMs IEUCTBUS CUJIBI, @ - YIJI0Basi CKOPOCTh BpAIlICHUS, & - YTJIOBOE YCKOPEHHUE BpallCHUSI.
15. MoMeHT MHEPIIMKM MaTepUaTbHON TOUKH ONpeAesIeTcss POopMyIoun:
D J,=Am-r?; 2)J=>J; 3) J=$ml2; 4) J=%mr2; 5) J=J, +ma’,

rae  Am, - Macca MaTepUalIbHOU TOYKH, 7, - PACCTOSHUE OT TOYKH O OCH BPALICHMS,

| - nyMHA CTEpKHS.

16. MoMeHT MHepLUH Tejla OTHOCUTEIBHO OCH BPAIICHUS €CTh!
1 1

) J, =Am -1’5 2) J:ZJi ;0 3) J:Emlz; 4) J:Emrz; 5) J=J,+ma’,
rae
Am, - macca MaTepUabHOW TOYKH, 7, - PAaCCTOSHUE OT TOYKHM IO OCH BpauieHus,l - mimHa
CTEPIKHSL.
17. Teopema lllteitHepa, ompenensiomas MOMEHT MHEPLMU Tella OTHOCUTENBbHO 000 ocu
BpaIeHus1, BeIpaxkaeTcs hopmyIioit:

1 1

) J,=Am -r’; 2) J=ZJl. ; 3) J:Emrz; 4) J:Emlz; 5) J=J, +ma’,

rae  Am, - Macca MaTepUalIbHOM TOYKH, 7; - PACCTOSTHME OT TOYKH JI0 OCH BpallleHHs,

1 - npmuHa crepxkHsA, J_- MOMEHT HHEPUMH OTHOCHTENBHO NapajlIeIbHOW OCH,
npoxojsiien yepes neHtp Macc C Tena, a — pacCTOSIHUE MEX1y OCSMHU, M - Macca Teja.
18. Kunetnueckas 2Heprus BpalieHus: a0COIOTHO TBEPAOTO TeJia BOKPYT HETIOBUKHOM OCH:

2 2 2
mo* Jo Jo' mo kx?

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

19. TlonHast KHHETUYECKAsT SHEPTHs A0COTIOTHO TBEPIOTO TeMa:

2 2 2 2 2
Mmooy g=T 3y gt Y B h 5)E=k"7.

1) E=

20. OcHOBHOE ypaBHEHHE OUHAMHUK{ BpallaTEJIbHOIO ABM)KEHHS aOCOIIOTHO TBEPIOTo Tena
UMeeT BUJL:
1
L r 1 r 1 r dL
WYM=J-¢;2)F=m-a; 3)L=J-0; 4 v=w-r; 5) d—=0.
t

21. MOMEHTOM HMITylIbca TBEPAOTO Tella OTHOCUTEIIbHO HEMOJBUKHONW OCH Ha3bIBAETCS
BEITMYNHA, onpeensiemMast GopMyIIoi:

) L=J&; 2) p=mb: 3) ‘;—I;znz . 4) L=const; 5) J =mr’.
22. 3aKOH COXpaHEHUSI MOMEHTa MMITYJbCA OTIPE/IETISETCS BHIPAKEHHEM:

) L=J&; 2) p=mb: 3) ‘;—I;znz . 4) L=const; 5) J =mr.
23. 3akon 'yka mist ynpyrux aedopmariuii TBEpAOro Teja UMeeT BU/I:
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F
1)o=E-¢; 2) F=—kx; 3)3:Al—1; 4)yo = g””; 5) F=u-N.

24. 3akoH BCEMHUPHOI'O TAIOTCHUS JJIA JIFOOBIX ABYX MAaTC€pUaJIbHBIX TOYCK:

1 1 T . .
) F=mg: 2) F=ma; 3)F=—kx; 4)F=m‘fi—”; 5\ F=¢g 2
t r

r
25. HanpsikeHHOCTb 10JISl TATOTEHUS ( g) 3TO:

1

F .
DE=Ti 2g=Ls e=Ys 4 r=cth 5=l
m m t r m
26. YriioBast CKOPOCTh IIPU BPAIEHHH abCOIFOTHO TBEPAOrO Teja ONpeaeIseTcss POpMYJIOii:

De=2: Yo=21v: )=, Haol. 5%
R dt J

27. YrioBoe YCKOPESHHE TIPH BPAIICHUH a0COTIOTHO TBEPAOTO Tella ONpeAeIIsaeTcs: GOopMYIIOi:

do d’¢ a M Al
)e=—17; 2)e= ; De=—";, de=—; 5Se=—.
) dt ) dr’ ) dr? ) J ) 1

28. Kak cBs3aHbl MeX]ly COOOM yriioBas U JIMHEWHAs: CKOPOCTb:

1)g=d_a); 2)w=d_(o; 3y v=w-R; 4) w=2nv; 5)¢c=
dt dt

d’p

dr’

29. Kakoit ¢GopMynoli MOXKHO BBIPa3UTh HOPMAJIBHOE YCKOPEHHE OTICIBHBIX TOYEK
BPAILAOLLEr0Csl TBEPIOTO TeJla YEPE3 €r0 YIIIOBYIO CKOPOCTb:

2
Da =¢r; 2)%:%; 3) a,=w'R; 4)‘11:%; 5) a=\la; +a; .
t

30. Kakoii Qopmysnoli MOXHO BBIpa3UTh TAHTEHIMAJIBLHOE YCKOPEHHE OTACNBHBIX TOYEK
BpAILlaOIErocsl TBEPJIOTO TeJla Yepe3 ero YriioBoe YCKOpEHHe:

2
Da =sr; 2)a, :%; ) a —'R; 4) a =%; 5) a=\Ja’+d’ .
t
31. Cuna TpeHus KaueHus onpenensercs GopmMyoi:

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

2. TEPMOJANHAMMUKA U MOJIEKYJISAIPHAS ®U3UKA.
1. YpaBHEHHE COCTOSHUSA UAEATBHOTO ra3a:

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

2
P=—n<E_ >.
3 KUH
2. OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-KUHETUYECKON TEOPUH:

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

2
P=—n<E_  >.
3 KuH
3. MBotepMuueckwnii mporecc BeIpakaercs GopMynoun:

1) PV=Const;  2) P=Pa,T; 3) PV=C2RT; 4) V=VaT; 5)
M

KUH

P:zn<E >,
3

4. I30xopuvecKuii mporecc BeIpaxaeTcs: opMyJIoi:
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1) PV=Const;  2) P=Ra,T; 3) PV=2RT; 4) V=V,aT; 5)
M

KUH

2
P=—n<E_ >.
3
5. N3obapuyeckuii mporecc BeIpakaeTcs: opMyJIoi:

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

P:zn<Em>.
3

6. Ilpu cxaTum wupeadbHOro rasza ero o0bEeM YMeHbIIaeTcs B 2 pas3a, a TeMIeparypa
yBenMuuBaeTcs B 2 pa3a. Kak u3MeHuTcs npu 3ToM JaBiieHUeE ras3a?

1) yBenuuuTcs B 2 paza; 2) yMEHBIIUTCSA B 2 pa3a;  3) yBenu4uTcs B 4 pasa;

4) ymenbluuTcs B 4 pa3a;  5) HE U3MEHUTCH.
7. aBieHue uaeanbHOro Ta3a YMEHBIIHIOCH B 2 pa3a, TeMIepaTypa ra3a yBelIuduiachk B 2 pasa.
Kak usmenwiics npu 3tom o0beM raza?

1) yBenuuwiics B 2 pa3a;  2) yMEHBIIWICS B 2 pa3a; 3) yBenuuuics B 4 paza;

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

D e=kr; 2 u=LTRr; 3) P=P+P+P+.+P; 4 PV="TRT, 5
2 2M M

1
P=—nm<0*>.
3
9. Kakas u3 ¢popmyi BeIpoXaeT paBHOMEPHOE PACIIPECIICHHE SHEPTHH 110 CTENEHUS CBOOOIbI?

4 pv="LRT; 5
M

n?’

1) g:lkT; 2) u:iﬁRT; 3) P=R+P+P+..+P;
2 2M

1
P=—nm<v’>.
3
10. Kakast u3 ¢popMys1 BeIpakaeT BHYTPEHHIOIO SHEPTUIO CUCTEMBI?

) e=2kT: 2) u=LRT; 3) P=R+R+B+.tB: 4 PV=T'RT: 5
2 2 M M

1
P:§nm<uz>.

11. 3akon pacnpenenenns MakcBeiia XxapakTepU3yeT:

1) paBHOMEpHOE pacIpeeeHUe YHEPTUH 110 CTETIEHSIM CBOOOIbI;

2) ypaBHEHHME COCTOSHUS UACAIBHOIO rasa;

3) pacnpeneneHre MOJIEKYI [0 CKOPOCTSIM;

4) pacnpenencHre MOJIEKYJ B IOTEHIIMAIBHOM CHIJIOBOM II0JIE;
12. 3akoH pacnpenenenus: bonpliMaHa xapakTepHU3yerT:

1) paBHOMepHOE pacipeesieHue SHEPTHU MO CTETIEHSIM CBOOOIbI;

2) ypaBHEHHE COCTOSHUS UAEATBHOTO rasa;

3) pacnpenesneHne MOJIEKYII 110 CKOPOCTSM;

4) pacmpeneneHre MOJIEKYJ B IOTEHIIMAIBHOM CHIIOBOM IIOJIE.
13. YpaBHenue sapneHus 1udQy3un npeacranisercs GopMynoit:

1) F=—77QAS; 2) Q=—xd—TASAt; 3) M=—Dd—’oASAt;
dz dz dz
4)D=§/1<u>; 5)77=%/1<1)>p; 6)x=§/1<u>pcv.

14. YpaBHeHUe SBICHUS BHYTPEHHETO TPEHUS MIPEACTABIACTCS (POPMYIION:
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

D F=—77@AS; 2) Q:—xd—TASAt; 3IIM :—Dd—pASAt;
dz dz dz

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

VYpaBHEHUE SBIICHUS TEIJIONPOBOIHOCTH MPECTaBIsIeTCs (HOPMYIION:

1) F=-n9as: 2) 0=—x Asar: 3y M =-DYL AsAr:
dz dz dz
4)D=§/1<u>; 5)77=§/1<1)>p; 6)x=§/1<u>pcv.
Koaddurnument quddy3un Beipakaetcs GopMymoun:
) F=-n@as: 2) 0=—x Asar: 3y M =-DYL AsAL:
dz dz dz
4)D=§/1<u>; 5)77=§/1<U>p; 6)x=§/1<u>pcv.
KoadduumeHT BHyTpeHHETO TPEHUS BBIpaxKaeTcsi GOpMyIIoii:
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:%/1<u>pcv.
KoaduimeHT TermnonpoBoJHOCTH BhIpaxaeTcs GopMyIoi:
dv dr 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:%2<u>pcv.

AnnabaTHYeCKHM MPOLECCOM Ha3bIBAETCS MPOLECC, MPOTEKAIOIHIA:
1) mpu MOCTOSIHHOW TEeMITepaType;
2) npu NOCTOSHHOM JIaBJI€HUU;
3) 6e3 oOMeHa sHepruel ¢ OKpy»Karolleil cpeaoi;
4) npu NOCTOSIHHOM 00beEME;
5) HeT MPaBUIILHOTO OTBETA
Kakas ¢opmyna BbIpaxaeT NepBblii 3aKOH TEPMOAUHAMUKY:

1) PV = %RT ;0 2)Q=AU+A;  3)Q=AU; 4)Q=A; 5)A=-AU.
[TepBbIit 3aKOH TEPMOJIMHAMUKH TSI aIMa0aTUYECKOTO MPOoIecca UMEET BUL:
1) PV = %RT . 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
IIepBblil 3aKOH TEPMOJAMHAMUKH 11 H30XOPUYECKOTO IPOLIECCa UMEET BUIL:
1) PV = %RT . 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
[TepBblii 3aKOH TEPMOIMHAMUKH JJIS1 ©30TEPMUYECKOTO MPOLIecca UMEET BUJI:
1) PV = %RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.

WNneanpHBIA Ta3 MOJYYHJI KOJWYECTBO TeIIoThl, paBHoe 300k u coepmmi padoTy,

paBHyto 100 J[x. Kak n3meHusIacy Ipyu 5TOM BHYTPEHHss SHEPrus raza’?
1) yBemmumack Ha 400 JIx; 2) yBenumumiiach Ha 200 [Ix; 3) ymenbmunack Ha 400 Jx;

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

21



25. Yemy paBHO M3MEHEHUE BHYTPEHHEW SHEPrUM rasa, €Cld €My NepeJald KOJIMYECTBO
ter1oThl, paBHOe 300 [k, a BHEIIHUE CUITBI COBEPIIMIIM HaJl HUM padoty, paBHoe 500 Jx?

1) 200 Dx; 2)300 Hx; 3)500 Ix; 4)800 HIx; 5)0 Hx.
26. UneanpHas TemioBas MalinHa, padoTarorias mo nukiay KapHo, moigydaer 3a Kaxablid UK OT
Harpesarens 2520 JIx temna. Temneparypa narpesatens 400 K, xononunsnuka 300 K. Haiitu
paboTy, coBeplIaeMyl0 MAIIMHONW 3a OJWUH ULHWKJI, W KOJMYECTBO TeIJa, OT/IaBaeMOro
XOJIOIMJIBHUKY 32 OJIMH LIUKJL.

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

27. B peaibHOM Ta3e:

1) He yuuThIBaeTcs pazMepbl aTOMOB (MOJIEKYI);

2) Yy4YUTBHIBAETCS pa3Mepbl aTOMOB (MOJICKYII);

3) He yuuThIBae€TCS CHJIbI IPUTSHKEHUS MEXKY aTOMaMHU (MOJIEKYJIaMHU);

4) He yYUTHIBACTCS CHJIbI OTTAIIKUBAHUS MEKIY aTOMOB (MOJIEKYI);

5) y4MTBHIBA€TCS CUJIBI IPUTSHKEHUS MEXK1Y aTOMaMu (MOJIEKYyJIaMu);

6) YYHUTBHIBAETCS CUIIBI OTTAJIKUBAHUS MEXKIY aTOMOB (MOJIEKYyJaMu);
[Ipennaraemeie otBetol: 1) 1,2,3; 2)4,5,6; 3)1,3,4; 4)2,5,6; 5)1,4,5.
28. BHyTpeHHSIsl SJHEprus peaibHOTO Tasa:

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

2) MeHbllle BHYTPEHHEH SHEPruu UAeaabHOro rasa;

3) 3aBUCHUT OT TeMIIEpaTypbl UACATBHOIO ra3a;

4) 3aBUCHUT OT JaBJICHUS UACATBHOTO ra3a;

5) 3aBUCHT OT 00bEMa HUICATHHOTO Ta3a.

3. 9JIEKTPUYECTBO U MATHETU3M. 4. KOJIEBAHUS 1 BOJIHBI.

1. Kotopas u3 ¢popmyn Bbipaxaet 3akoH Kynona?

& F
D J= c ) F=kdL HE=": 4 A=q(p-0,).
R+r er q,
2. ITo kxakoit popmyie onpeaenseTcs: HanpsHKEHHOCTD AJIEKTPUUECKOTo MOJIsl TOUEUHOTro 3apsiia?
HNE="2; 2)E=—2_, NE=L, HE=-"T"_
¢, 4drg,r d 2re,a
3. ITo kakoii opmyne onpezaensercs NOTEHLIUAI OJIs TOYEUHOTO 3apsaa’?
q rdr q-d q-d
1) o= ;o 2) = ;3 - = ;. 4) Ap= .
)¢ 4re,r )¢ I 2reg,a ) 9= See, ) Ae 28¢¢,
4. Koropast u3 ¢hopmyi sIBIsETCS ONpeieieHueM EMKOCTU KOHeHcaTopa?
pl-t,1, De=2; 3=, gHr="1.
c ¢ u ® wc

5. Tlo kxakoii hopmyrne ompenensieTcss 00mas eMKOCTh CUCTEMBI MTOCIIEIOBATEIHHO COSIMHEHHBIX
KOHJIEHCAaTOPOB.
I 1 1 1 ¢ +c,+...+c 1 1
) —=—+—+..+—; 2)c=c¢+c,+c;+..+¢33) c="—"2""1  4) — = ———
c ¢ ¢ c, C " CyranC, c ¢ tc,

6. Ilo kakoii dopmyne ompenensieTcss oOmasi EMKOCTh CHCTEMbI MapalIeIbHO COCTMHEHHBIX
KOHJICHCATOPOB.

1 1 1 1 c,+c,+...+cC

) —=—+—+..+—; 2)c=¢+c,+c;+...4c,; 3)c=—"——2"—1n; 4)
c ¢ c c, € CyruntC,

1 1

c ¢ +c, '

7. UTo Ha3bIBAECTCS AIEKTPUUECKUM TOKOM?
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1) Xaotuueckoe ABUKEHUE 3aPSIKEHHBIX YACTHUIL;
2) HampaBienHoe IBUKEHHUE 3apsyKEHHBIX YaCTHUIL;
3) HanpaBnennoe ABUXeHUE aTOMOB U MOJIEKYJI,
4) XaoTu4yeckoe ABUKEHHUE HOHOB.
8. Kotopast u3 ¢popmyn nmpeacTaBiseT 3anuchk 3akoHa Oma Jist ygacTka mernu’?
DI=—f—. yiz=yE; =L, ai=L
R+r R S
9. Kortopas w3 ¢opMyn TNpeACTaBISICT 3aBUCHMOCTh CONPOTUBICHHUS METaUIMYECKUX

MIPOBOJHHUKOB OT TEMIIEPaTypbl?

) Q=T’Rt; 2) R =R,(1+at); 3) Q=JUr; 4) R=J%.
t
10. Kotopast u3 ¢opmysn mpeacTaBisieT 3aBUCHMOCTb COIMPOTHBIICHHS OT €0 T€OMETPUYECKHX
pazmepoB?

Q 1 U U
1) R=R (1+at); 2) R= ; 3)R=p—; 4)R=—; 5 R=—.
) R=R,( ); 2) I ) R=p S ) 7 ) s
11. Koropast u3 ¢popmyn npeacrasiser 3akoH J[xoymns-JIenna?
£ 1

1) Q=J’Rt; 2) R =R, (1+at); 3)J=R+r; 4)R=pE.

12. IepBoe npasuiio Kupxroda?
1) CymMa HanpspkeHul B 3aMKHYTOM KOHTYype paBHa 0.
2) AnreOpanyeckas CyMMa TOKOB B 3aMKHYTOM KOHTYype paBHa ().
3) AunreOpanyeckas CyMMa TOKOB B Y3JI€ pa3BETBIICHUS JIEKTPUUYECKOM 1ienu paBHa (.
4) CyMMa MOTEHIIMAJIOB B y3JI€ Pa3BETBJICHUS AICKTPUUECKOM 1ernu paBHa 0.

13. Kakue Toku B [-om nipaBusnie Kupxroda 0epyrcest co 3HaKaMu «+» U « —»?
1) Bce Toku OepyTes co 3HaKaMU «+»
2) Toku, BTeKaromue B y3el OepyTcs cO 3HAKOM «+», a BBITEKAIOIINE U3 y3Jla — CO 3HAKOM
«=m.
3) Toxu, TeKymue Mo YaCOBOM CTpENIKe, OepyTCs CO 3HAKaAMU «+», MPOTUB YaCOBOW CTPEIIKU
— CO 3HAKOM «—».
4) Toku, coBHajamwIlMe MO HAIMPaBJICHUIO C HaIpaBlIEHHEM 00X0/aa KOHTYpa, OepyTcs co
3HAKOM «1», @ TEKyIllMe IPOTUB HAPaBJIEHUs 00X0/1a — CO 3HAKOM « —».
14. Bropoe npasuiio Kupxroda.
1) B 3amkHyTOM KOHType anreOpandeckas cymMMa MaJeHUH HanpsHkeHUH paBHa
anredpandecko Cymme 3JIeKTPOABUKYIINX CHUIIL.
2) AnreOpandeckas cyMMa TOKOB B 3aMKHYTOM KOHTYype paHa 0.
3)B 3aMKHYTOM KOHType aireOpanyeckass CyMMa CHUJI TOKOB paBHa CyMMe
AIIEKTPOABIIKYIIUX CHIL.
4) AnreOpanueckas cymMMa CUJI TOKOB B y3JI€ pPa3BETBICHHON AJIeKTpudeckoi 1enu pasHa (.
15. Kakue Toku Bo 2-oMm npasuiie Kupxroga GepyTces co 3HaKaMU «+» U « —»?
1) Toxwu, BTekawomue B y3ei, OepyTcs CO 3HaKaMH «+», BBITEKAIOIINE U3 y3Ja — CO 3HAKOM
«=m.
2) Toku, coBHajarolUe MO HAIpPAaBIEHUIO C HampaBieHHEM 00xojla KOHTypa, OepyTcs co
3HAKOM «1», a TEKyIlIHEe IPOTUB HAPABJIECHUS 00X0/1a — CO 3HAKOM « —».
3) Bece Toku OepyTcsi CO 3HAKOM «+».
4) 3HaKM «+» U « —» BBIOMPAIOTCS JUIsI TOKOB MTPOU3BOJIBHO.
16. Tlo kakoit (opmyne ompenensieTcss oOIIee COMPOTHBJICHHE R TIPU TMOCIEAOBATEIHHOM
COCMHEHUH HECKOJIKUX MTPOBOJIHUKOB?

R
1)%:2%; 2) R= 2Lk ; 3)R=D>R; 4)%:21@.

" R-R+R,-R+..R -R_,
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17. Tlo xakoit Qopmyne ompenenseTcss o0IIee COMPOTUBICHHE R TMpU MapaieIbHOM
COCJIMHEHUH HECKOJIbKUX ITPOBOJIHUKOB?
Sk

1 1 1
) R Z : ) Z ) R ZRi ) R R, +R,-R,+..R ‘R _,

18. Yro Takoe p—n nepexon?

1) KoHTakT 1BYX pa3HOPOAHBIX METAJLJIOB.
2) KoHTakT MeTamuI-aquiaIeKTPHK.
3) KoHTakT ABYX BHUIOB MOJYIPOBOJHUKOB C PA3HBIMU THUIIAMH IMPOBOJAUMOCTH.
4) KOHTaKT ABYX THUIIOB 3JIEKTPOJIUTOB.
19. Kakoe cBOMCTBO p —n MEPEX0/1a UCIIOIb3YETCS B MTOJIYITPOBOIHUKOBBIX JUOIAX?

1) OHOCTOPOHHSS TPOBOJAUMOCTb.
2) 3aBUCHUMOCTb COITPOTUBIICHUSI OT TEMIIEPATYPHI.
3) 3aBHCUMOCTH COITPOTUBIICHHS OT OCBEUICHHOCTH.
4) Manas BeTM4MHa COIPOTUBIICHHUS.
20. Kakoe siBjieHHE Ha3bIBAETCA AIEKTPOMArHUTHON MHIYKIUEH?
1) TlosiBieHre MarHUTHOTO TOJIS TIPU MPOTEKAHUU TOKA IO IICTH.
2) Bpamienue KoHTypa ¢ TOKOM B MAarHUTHOM IIOJIE.
3) JeiicTBHME€ MarHMUTHOTI'O MOJISl HA IPOBOJHUK C TOKOM.
4) SIBieHue BOSHHUKHOBEHHS JEKTPHUUECKOTO TOKA B 3aMKHYTOM MPOBOJAIIEM KOHTYpE MpU
M3MEHEHUU MAarHUTHOTO MOTOKA, TPOHU3BIBAIOIIETO STOT KOHTYP.
21. Kotopas u3 ¢popmyn npeacTaBiseT co0oi 3aK0H 3JeKTpoMarHuTHoN uHaykiuu dapanesa?

1) e=J(R+r); 2)5:‘2—?; 3) @ = BScosp; 4) ©@=LJ.

22. Kakoe siBJIeHHE Ha3bIBAETCSl CAMOMHAYKIIUEN?
1) SIBneHre BO3HMKHOBEHMsS HWHAYKIMOHHOIO TOKa B LENU IpH HNPOTEKaHWU B HeEH
IIEPEMEHHOT0 TOKA.
2) IlosiBneHre MarHUTHOT'O 1OJIS IPU MPOTEKAHUU TOKA T10 LIETH.
3) Bpaienue KOHTypa ¢ TOKOM B MAarHUTHOM TIOJI€E.
4) JleficTBUEe MarHUTHOTO MOJISI HA IPOBOJHHUK C TOKOM.
23. Kakoe U3 HMKENPUBEIEHHBIX YTBEPXKACHUN sIBIsieTca MpaBuiioM JleHna Juisi HampaBiIeHUS
WHIYKIIMOHHOT'O TOKa?
1) WHIyKuuoHHBIA TOK MMEET TaKOE HaIlpaBJIEHUE, YTO €r0 MArHUTHOMU IO0JIE PENATCTBYET
MU3MEHEHUIO TOI0 MarHUTHOT'O IIOTOKA, KOTOPOE €ro Co3aJo.
2) WHayKUMOHHBIA TOK HaNpaBiieH MPOTHUBOIMOIOXKHO HAMPABJICHUIO 3JIEKTPUUECKOTO TOKa,
KOTOPBIN €ro cOo3/1al.
3) HampaBnenue HHAYKIIMOHHOTO TOKa ONpeAeNsieTcs Mo MpaBuily OypaBuuKa.
4) HanpasneHue MHIYKIMOHHOIO TOKA OIPEIENSIETCS 110 PABUILY JIEBOH PYKH.
24. Tlo kaxoi u3 (popmyn BEIYHCISETCS BEIUMYMHA CUIIbI AMIiepa?

I)F=quBSina;  2) F=JBlSina; 3)J=—"—; #)7=2
R+r R

25. To xaxoi u3 popMyIl BEIUUCIISIETCS BeTMUnHa cuibl JlopeHma?

1)F = quBSina; 2) F=JBSinac; 3) F=-1%_. 4)F=—77%B~S.
X

2

4re,r
26. KoTtopast U3 HUXKENpUBECHHBIX (POPMYIT SBISETCS ONpPEIEICHUEM HHIYKTUBHOCTH KOHTYypa?
R
L= puun’v; 2) L=9; 3) 8:—Ld—J; 4) L=—"L,
1 dt 10

27. Koropas u3 HIKENPUBEACHHBIX (OPMYII IPEACTABISAET COO0M MHIYKTUBHOE COTIPOTUBIICHUE
KOHTYpa MepeMEHHOMY TOKY?
DR=L: DR=pL: HR-1: 4R -0L;
J S wc
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28. Kakue kone6aHus Ha3bIBAIOTCS BBIHYKACHHBIMU AJIEKTPUUECKUMH KOJICOaHUAMU?
1) Konebanus, BO3HHMKArOIIME B CUCTEME IPU COOOLIEHMHM I€pPBOHAYAIBHOIO 3araca
SHEPTUH, BCJICACTBHE COOCTBEHHBIX CBOMCTB CUCTEMBI U MPH MPEHEOPEKUMO MAIIBIX MOTEPSIX
SHEpPIrUy Ha BbIIETIEHUE TEIUIOTHI.
2) Konebanusi, CymecTByIOIIME B CUCTEME MPU TOCTOSTHHOM IOMOJIHEHUH 3a11aca YHEPruu.
3) Konebanus, npoucxosiue o MaTeMaTi4ecKoMy 3aKOHY CHHYCa WM KOCHHYCA.
4) Konebanus, mnpoucxoisduide B LENU C [EPEMEHHbIM HCTOYHHUKOM TOKa C

JNIEKTPOABIKYILEHN CUIION. & = &, -sin(a)ﬁt)

29. Kotopas u3 HIKENpHUBEIeHHBIX (OPMYIT XapaKTepU3yeT UHAYKTUBHOE CONPOTUBIICHUE?

2
1) Z= R2+(a)L—Lj; 2) Rc=i; 3)Z:4/R2+(a)L)2; 4) R, =wL;

wc wc

5. OIITUKA.

1. Enununia uaMepeHust ONTUYeCKON CUJIbI JTUH3BI?
1) crepagman; 2) mokc; 3)repu; 4) auontpuid; S) MeTp.
2. OnTudeckasi cuiia JIMH3BI paBHa 2 . Haiinute ee (hoKkycHOE paccTosHUE.
1)20cem;  2)25cm;  3)50cm; 4)80cm; S5) 1 wm.
3. B xakoii U3 HIXKe MEePeUNCICHHBIX CPeJ] CKOPOCTh PAaCIPOCTPAHEHUS CBETa HAMOOJIbINIAsl, €CITH
MOKAa3aTeNH MPEJIOMIICHUS ITUX CPEJl CIIeAYIOIINE:
l)anmas - n=2.41; 2)Bona- n=1.33; 3)cnupr- n=1.36; 4)sarapp - n=1.54.
4. Kakoe 13 crneayronmx ycloBUi yKa3bIBaeT, YTO JIMH3A pacceBaromias?
1) D=3nntp; 2) F<10cm; 3) D<0; 4)nuna3aBorayras; 5) n3o0paxkeHUE MHUMOE.
5. Kakoe u3 Hukecneayomux yCIoBUH yKa3bIBaeT, YTO JIMH3a coOuparomias?
1) nuH3a BeIMyKJIas; 2) U300pakeHUe B IMH3E MHUMOE;
3) nzo0paxenue B snuH3e npsmoe; 4) D>0.
6. UTo MOXXHO cKa3aTh 00 yriie maJeHHs JIyda CBETa Ha IOBEPXHOCTh pa3fienia IBYX Cpeld U yrie
NPEJIOMIICHUS, €CIH Y4 BBIXOJWUT M3 ONTHUYECKH OoJiee IIIOTHOW CpeAbl B ONTHUECKH MEHee
IUIOTHYIO?
1) yron magenus 60JIbIIIE YIJIa MPETOMIICHNUS,
2) yroun mpenomiieHus O0JbIle yriia NageHus;
3) yros npeaoMJIeHHs paBeH yrily NaJeHus;
7. Kaxoil yroia mnpenomieHHS COOTBETCTBYET TMPEIeNbHOMY YIIy TOJHOTO BHYTPEHHETO
OoTpaxeHus?
0% 2)45% 3)90% 4) 180"
8. Kak m3meHnTCS POKYCHOE pacCcTOSTHHE CTEKIITHHOM JIMH3BI, €CITH €€ OITYCTUTh B BOAY?
1) He u3MeHUTCS; 2) yBEIUYUTCSA;  3) YMEHBIIUTCS.
9. JIyd cBeTa majgaeT Ha rpaHMIly pasfena ABYX Cpel C IOKas3aTeleM NPEeNIOMICHHs 1, U n,. B

KaKWX CIIy4asiX yroJj MaJeHUs pPaBeH YTy MpeoMIIeHus?
)n>n,; 2)n=n,; 3)n<n,.
10. JI71s1 KakuX MpOIIECCOB XapaKTEePHO SIBJICHHE UHTEpepeHITun?
1) st 2IEKTPOCTATUIECKUX TIPOIIECCOB;
2) st BCeX BOJIHOBBIX MPOLECCOB;
3) 1t MpOIIecCOB PaMOAKTUBHOTO Pacmaia;
4) nnst 3IEKTPOMArHUTHBIX MPOIECCOB.
11. Kakue BOIHBI YIOBIECTBOPSIOT YCIOBUIO KOT€PEHTHOCTH?
1) BOJIHBI, UMEIOIIIE OTUHAKOBBIC (Da3bl U TIOCTOSIHHYIO Pa3HOCTh JJIMH BOJIH;
2) BOJIHBI, UMEIOIIIME OJJMHAKOBYIO IJTMHY BOJIHBI U MOCTOSIHHYIO PAa3HOCTh (a3;
3) BOJIHBI, UCITYCKa€Mbl€ OJTHUM UCTOUYHUKOM,;
4) BOJIHBI, UMEIONITUE PA3TUYHYIO JIJTHHY U MTOCTOSTHHYIO (a3y.
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12. Kakue BOJIHBI MOTYT HHTEPpEpUpOBaTH?
1) BOJIHBI OT OJJHOTO UCTOUYHUKA CBETA;
2) BOJIHBI, paCIPOCTPAHSIOLINECS B OJJHOM IIJIOCKOCTH;
3) BOJIHBI, UMEIOIIUE OJJUHAKOBYIO SHEPTHIO;
4) BOJHBI OJIMHAKOBOW JUTMHBI ¥ IIOCTOSTHHOM pasHOCTH (a3.
13. IIpu Kakoiif pa3HOCTH X0J1a BOSHUKAET YCHJICHUE KoJieOaHui pu nHTepdepeHnn?
1) npu pazHOCTH X0/1a, pABHOM YETHOMY UHMCILY JIJIMH IOJIYBOJIH;
2) mpH pa3HOCTH X0]1a MEHbIIIE JJIMHbI BOJIHBL;
3) npu pa3HOCTHU X012, PAaBHOM LIEIOMY YUCITy (a3;
4) npu pa3HOCTH X0/1a, paBHON HEUETHOMY YHUCIY JJIUH MOJTYBOJH.
14. TIpu xakoi pa3HOCTH XO/Ja BOHHUKAET OClIa0JieHrne KoyieOaHuil mpu MHTEepEepeHIInn?
1) mpu pazHoCTH X012, paBHOM LI€JIOMY YUCIY JJIUH MOJIYBOJIH;
2) 1mpH pa3HOCTH X0/1a, PABHOI HEUETHOMY YHMCIY JIJIMH MOJIYBOJIH;
3) mpu pa3HOCTU XOJ]a MEHBIIIE IJTUHBI BOJIHBI;
4) mpu pa3HOCTH XOAa, PaBHOW YeTHOMY 4HuCiTy (a3.
15. Kakoe ¢usndeckoe sBIEHNUE OTHOCUTCS K JU(PPAKIINK BOJIH?
1) sBneHUEe HAJIOKEHUS BOJH, B pE3yJbTaTe YEro IMOJy4yaeTcsl OIpeiesieHHas KapTUHa
MaKCHMYMOB U MUHUMYMOB;
2) siBjeHWE OrMOaHMsI BOJIHAMH MPETISITCTBHS,
3) paznoxkeHue OEnoro cBeTa Ha COCTABJISIONINE 1IBETA;
4) siBJIeHUE OCNIA0JICHHS CBETOBBIX BOJIH MPU PACIPOCTPAHEHUU B CPEJIC.
16. IIpu KakOM yCIOBHH MOKHO Habm01aTh AudpaKiinio BOiIH?
1) ecnu ayivHA BOJHBI BO MHOT'O Pa3 MEHbIIIE pa3MepoB Ipeamera’?
2) ecnu JUIMHA BOJIHBI paBHA YETHOMY YHCITY aMIUTUTY/ KOJeOaHMUiA;
3) ecnu AJiMHA BOJIHBI COM3MEpHUMa C JINHEWHBIMH pa3MepaMu MpeaMeTa;
4) ecnu ¢a3za koneOaHUI HENPEePHIBHO U3MEHSETCS.
17. Kakoe siBlieHH€ CBUAETEIBCTBYET O TOM, YTO CBET NPEJACTABIISIET COOO0 3JIEKTPOMAarHUTHbBIE
BOJIHBI?
1) unTepdepenus caera;
2) nudpaxiys CBETOBBIX U 3JEKTPOMATHUTHBIX BOJIH;
3) morJIoNIeHNE CBETa MPU PaCIIPOCTPAHEHUHU B CPEJIE;
4) cKOpOCTh PACHPOCTPAHEHUS CBETA U 3JIEKTPOMAarHUTHBIX BOJIH B BaKyyMe.
18. CKOJNBKO JUIMH BOJH MOHOXPOMATHYECKOTO CBETA C 4acTOToil konebanmit v =15-10"Tn
yIAOXKHTCS Ha yTH aiuHor | =1.2mm B Bakyyme?
1)2; 2)10; 3)500; 4)2-10°
19. Yto npoMCcXOOUT C Jy4oM O€Ioro cBeTa MpU MPOXOXKJIECHHUM Yepe3 TPEeXTPaHHYIO
CTEKJISIHHYIO TpHU3My, €ClIM T[OKa3aTellb NPEJOMJICHUS TpPU3Mbl OOJblIEe  [OKa3aTems
IIPEIOMJIEHUS OKPYKAOILEN cpepl?
1) JIyd cMemiaeTcst BBIXOJS U3 IPU3MBI B HAIIPaBJIEHUH TapaslyieIbHOM HayaJbHOMY;
2) JIy4 oTKIIOHSIETCS;
3) Jly4 oTKJIOHSETCS K BEPIIMHE MTPU3MBI U IIPU ATOM pasjiaraeTcs Ha [[BETHBIE TyUKH;
4) JIy4 OTKJIOHSIETCS K OCHOBAHMIO IPU3MBI U IIPH 3TOM pa3JlaraeTcs Ha LIBETHBIE ITYUYKH.
20. Kakue ¢uznyeckue SBICHUS MPOUCXOAAT C JIydoM OeNoro cBeTa MpU MPOXOKIECHUH Yepe3
CTEKJISIHHYIO TPEXIPaHHYIO NpU3MY?
1) unTepdepenus;
2) nudpaxys ¥ IperoMIIeHUE;
3) mpenomMiieHre U JUCTIEPCHSI;
4) unTepdepeHys U AUdpaKIHsL.
21. JIyun Kakoro MOHOXPOMATHUYECKOT'O CBETa MMEIOT HAaUOOJIBIIYIO JJIUHY BOJTHBI?
1) puoneroBsie;  2) opaHkKeBbIe; 3) 3e€leHbIe;  4) KpacHEIE.
22. JIyun Kakoro MOHOXPOMATHYECKOTO CBETa MMEIOT HauOOJIBIIYIO YacTOTy KOJIeOaHU?
1) 3enennble;  2) cunue; 3) KpacHble;  4) OpaHKEBBIE.
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23. Yto onpenenseT LUBET Jiyda ¢ TOUKM 3pEHHS BOJTHOBOM IIPUPOJIbI cBETa?
1) ammuintyna koneGaHuii; 2) CKOPOCTh paclpOCTPaHEHUS BOJIHBI,
3) daza konebanuii BONHBI, 4) AJIMHA BOJHBI, S5) 9acTOTa BOJIHEIL.
24. ITo xakoMy 3aKOHY PacCEUBAIOTCS CBETOBBIC JIy4H B aTMocdepe?
1 1

DA 2% 3) IR
25. B ueM COCTOUT paziuiKre MEX1y €CTECTBEHHBIM U MOJIIPU30BAHHBIM CBETOM?
1) B cKOpOCTH pacpOCTpaHEHUsl CBETOBOW BOJIHBI;
2) B IJIOCKOCTH KOJIeOaHU HANPSKEHHOCTEH AJIEKTPUUECKUX U MAarHUTHBIX BEKTOPOB CBETOBOI1
BOJIHBI,
3) B IOTJIOIIEHUH CBETOBOM BOJIHBI BEIIECTBOM;
4) B paccestHUU CBETa MEIKUMH YaCTULIAMHU U MOJIEKYJIaMH BEIIECTBA.
26. Kakue BelecTBa Ha3bpIBalOT ONTUYECKH aKTUBHBIMU?
1) KOoTOpBIE MOTJIONIAIOT CBET;
2) KOTOpbIE U3MEHSIIOT HAMIPaBJICHUE PACIIPOCTPAHEHHUSI CBETA;
3) KOTOpBIE BpalllaloT IJIOCKOCTh MOJISPU3ALUH CBETA;
4) KoTopbIe pa3nararoT Oelblil CBET B IBETHOM CIIEKTP.

6. OCHOBBI ATOMHOM U SIIEPHOU ®U3UKH.

1. KBanToBas ¢pu3nka u3yvaer siBJICHUSA:

1) mpoucxozsiue co CKOPOCTAMU CPAaBHUMBIMU CO CKOPOCTBIO CBETA;

2) npoucxoJdIiue B MakpoMHpe, NpU OOBSICHEHHM KOTOPBIX Kiaccuueckas (U3MKa HMHOTAA
BCTpEYaeT 3aTPyAHEHNUS;

3) nmpoucxozsmue B MAaKpOMUpe, KOTOpbIe Kiaccudeckas (pu3nka oObsICHUTh HE MOXKET;
4) npoucxosuIMe MPU BBICOKUX JIABJICHUIX U OUYEHb BBICOKUX TEMIIEPATypax;

5) yka3aHHbIe B TyHKTax 1) u 3).

2. KBanroBas runoresa Ilimanka cocTOUT B TOM, YTO:

1) u3ydeHue U MOIJIOIIEHUE CBETa MPU BBICOKUX TEMIIepaTypax MPOMCXOIUT HEMpEpbIBHO, a
IIPU HU3KUX — IUCKPETHO, T.€. ONpeAeIeHHbIMU MOPLUAMHU (KBaHTaMH);

2) u3Iy4eHue cBeTa MPOUCXOANUT AUCKPETHO, a MOTJIOLUIEHHE — HEIPEPHIBHO;

3) u3ny4yeHue U MOTJIOLEHHE CBETA IPOUCXOAUT TUCKPETHO;
4) nzny4yeHue W TOTJIOLIEHUE CBETa MPOMCXOJMUT TOJIBKO MpPH IEpexojie aToMa U3 OJHOro
CTaIlIOHAPHOT'O COCTOSIHUS B IPYTOE;

5) xBaHT cBeTa ((poTOH) 001aJaeT KaK KOPIYCKYISIPHBIMHU, TaK U BOJTHOBBIMH CBOMCTBaMHU.

3. Kak u3meHuTCsl 4acToTa U3IIy4eHHs, €CIIM YHEPTUIO KBaHTa YBEITUUUTCS B 2 pasza?

1) yBenuuutcs B 4 paza; 2) ymeHbIIUTCS 4 pa3a; 3) HE U3MEHUTCS;

4)yBenuuuTcs B 2 pa3a; S5) yMEHBIIUTCS B 2 pasa.

4. Kakas opmyna onpeznenser uMnyibe GpoToHa?

D p=me; 2) p="Y5 3y p=Li 4y p 0yt

c A c A

5) Bce npuBeZieHHBIE B MYHKTaxX 1,2 1 3 GopMyJIbl ABISAIOTCS MTPaBUIbHBIMHU.

5. OT KakMX MmapaMeTpoB 3aBUCHUT 3HaYeHHE (POTOTOKA HACBILICHUS?

1) ot sHEeprum GpoToHa; 2) OT CBETOBOTO MOTOKA; 3) OT YaCTOTHI OOIYYAIOIIETO CBETA;

4) OT CBETOBOrO MOTOKAa M OT YAaCTOThI OOJIyHalOLIero CBETa; S5) OT CKOPOCTH BBUICTAIOLINX
AIIEKTPOHOB.

6. YpaBHenue ¢porodddexra npu ycroBuu 3anupanus GOoTOTOKa UMEET BHI:

2
mvo

1) v=A+ ;. D hvy=A; 3)hw=A+eU,; 4) v=myc’; 5) h%:p.

7. Kakue GakTopbl OnpeaensioT KpacHyko rpanuiy Gotosddexra?
1) sHeprust poToHa; 2) HaNpsHKEHUE MEXKIY aHOJOM M KaToJIOM; 3) JJIMHA CBETOBOW BOJIHBI,
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4) BeleCTBO aHOJA; 5) BELIECTBO KaToAA.

8. Ilpu ocBelieHNHU TIACTUHBI 3€JIeHbIM cBeToM (oTodddekTa HeT. byner nu oH HabIOAATHCS
npy 00Iy4EHHUH TOW e TUIACTUHBI KPACHBIM CBETOM?

1) Her;

2) na;

3) Oyzaer, eciiv HHTEHCUBHOCTH KPAaCHOTO CBeTa O0Jiblle, YeM HHTEHCUBHOCTH 3€JICHOT0 CBETA;
4) uer, T.K. paboTa BbIX0/1a IEKTPOHA U3 IIACTUHBI Oy/ET emie 0OoJbIIIe;

5) HeT oTBeTA.

9. laBneHue, 0Ka3plBa€MOE Ha TeJa 3IEKTPOMArHUTHBIM U3JIy4€HUEM, MOYKHO OOBSICHUTDH?

1) TonbKO HAa OCHOBE KBAaHTOBOW TEOPHH;

2) TOJIBKO Ha OCHOBE BOJIHOBOM TEOPUH;

3) Ha OCHOBE KBAaHTOBOW W BOJTHOBOM TEOPHH;

4) ucrnonb3ys i pa3INdHbIX TEJ pa3Hble TEOPUU;

5) BO3HUKHOBEHHEM MEXaHUYECKUX CHJI 32 CUET JICKTPOMArHUTHOTO MOJIS.

10. OMHaKOBO JIM JaBJIEHUE, OKa3bIBAEMOE CBETOM, Ha YEPHYIO WM OEIIyI0 TOBEPXHOCTb.

1) oguHAKOBO;

2) Ha Gerryro MOBEpXHOCTh JaBJICHHE CBETa OOJIbIIIE;

3) Ha YepHYIO MOBEPXHOCTD JAaBJICHUS CBETa OOJbIIIE;

4) pe3ynbTaT 3aBUCHT OT JJIMHBI CBETOBOW BOJHBI, MAJIAIOIICH HAa ATH IOBEPXHOCTH;

5) pe3yabTar 3aBUCHUT OT dHEpruu (POTOHOB.

11. Kakue cBoiictBa cBera nmoareepxkaaet 3 dexr Kommnrona?

1) addextr Komnrona He gaeT BO3MOKHOCTH JIeNaTh BBHIBOJIBI O CBOMCTBAX CBETA;

2) BOJIHOBBIE CBOMCTBA CBETA,

3) KBaHTOBO-BOJIHOBHIE CBOWCTBA CBETA;

4) KBaHTOBBIE CBOWCTBA CBETA;

5) Ha ocHoBe »3(pdexkra KomnroHa MOXKHO cAenaTh, BBIBOA, 4YTO CBET CHOCOOEH
PacIpOCTPaHATHCS TOIBKO B a0COIIOTHO YIIPYTHX Cpeaax.

12. B kxakoMm ciy4yae SHeprus aroMa BOAOpoja OOJbIIE: KOTAA 3JIEKTPOH HaXOJIUTCS Ha
yAQJICHHOH OT siipa OpOUTE MK Ha caMOi OJIM3KOM K sApy?

1) Ha ynaneHHo# oT siapa opOuTe;

2) Ha caMoOl OJIM3KOH K siIpy opoute;

3) sHeprus aTomMa 0JIMHAKOBA B 00OUX CIyYasX;

4) aToM BOJOpOJa MMEET HAMOOJBIIYIO PHEPTHI0 B MOMEHT Iepexojia ¢ Onm3koid OpOUTHI Ha
yJIaJIeHHYIO;

5) HeT oTBeTa.

13. Ha kakyro cTaliioHapHyI OpOUTY MEPEXOIUT IEKTPOH B aTOME BOJIOPO/ia IPU UCITYCKAHUU
BUJIUMBIX JIy9€i?

1) co BTOpO# Ha NIEPBYIO;

2) ¢ mo0oii Ha TIEPBYIO;

3) c mepBoii Ha THO0YIO;

4) ¢ mo0oi Ha TPETHIO;

5) ¢ mo0oii Ha BTOPYIO.

14. VimeeTcst U CBSI3h MEKYy YaCTOTON OOpAIIeHHsI AJIEKTPOHA BOKPYT siApa aToMa BOAOPOIa U
YaCTOTOM €ro u3nydeHus?

1) umeercs;

2) He uMeercs;

3) mMeeTcsl, eClIi 9acToTa 0OpaIIeHus SJIEKTPOHA MHOTO OOJIBIIIE YaCTOTHI U3ITYICHUS;

4) umeercss TONBKO JJIs1  OpPOMT, paaAWyChl KOTOPBIX  YAOBIETBOPSIIOT COOTHOIICHUIO:

h
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5) HUMECTCA, €CJIN 4aCcTOTa 06pameHH;1 QJICKTpOHAa MHOT'O MCHBIIC YaCTOTLI U3JTYUYCHUS.
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15. CkonbKo KBaHTOB C pa3IMYHON HEPrHEd MOXKET MUCIYCKAaTh aTOM BOAOPOJA MpHU NEPEXO0e
3JIEKTPOHA C TPETheil OPOUTHI Ha IEPBYIO?

1) ogun xBaHT; 2) 1Ba KBaHTa; 3) TpuW KBaHTa; 4) 4eTbIpe KBaHTA; 5) MATh KBAHTOB.

16. Cornacno rumnorese ae bpois:

1) TONBKO AJIEKTPOHBI O00NATAIOT HApsSAy C KOPIYCKYJISPHBIMA TakXe W BOJHOBBIMH
CBOMCTBaMH;

2) TO7BKO (HOTOHBI 00JIAAAIOT KAK KOPITYCKYIAPHBIMHU, TaK U BOJHOBBIMU CBOHCTBAMU;

3) 4acTHIB! HE MOIYT 00/1a/1aTh BOIHOBBIMH CBOHCTBAMH, ECIIM MX pazMepsl HpeBbiaroT 107 m;
4) nrobas yacTuia o0agaeT HapsAy C KOPIYCKYISIPHBIMHU, TAK)KE M BOJIHOBBIMHU CBOMCTBAMU;

5) BonHbl JO0OW mHpUpOABl 00JIaZa0T, B TOH WIM HMHOM CTENEHH, KOPIYCKYJSIPHBIMU
CBOMCTBaMH.

17. W3 COOTHOLICHUS HEONPEACICHHOCTEH JUIsi KOOpPAMHAT U HMIYJIbCOB (Hampumep,

Ax-Ap 2> i) Clemyer:
2

1) CCJIM MUKPOYACTUIIA HAXOAUTCA B COCTOSIHUU C JOCTATOYHO TOYHBIM 3HAYCHHUCM KOOPAHHATBI
(AX —> 0), TO COOTBCTCTBYIOIIAsd HNPOCKLUA €C HMITYJIbCa B 3TOM COCTOSHHUH OKa3bIBACTCA

COBEPIICHO HEOIPEAETICHHOM (Apx - 00) , 1 Ha00OPOT;

2) MUKpOYACTHIIa HaXOJUTCS B COCTOSIHUH, KOIJIa HU €€ KOOPJHMHATY, HU COOTBETCTBYIOILYIO
IPOEKIIHIO €€ UMITYJIbCA TOYHO ONPEAEIUTh HEIb3s,;

3) ecaM MHMKpOYacTHLla HAXOAWUTCS B COCTOSIHUM C TOYHBIM 3HAUYE€HUEM KOOPAMHATHI, TO U
3HaUE€HUE COOTBETCTBYIOLIEH IPOEKLUU €€ MMIIYJIbca B 3TOM COCTOSHUM MOXKHO TOYHO
OIPENIeIINUTh;

4) yTo yactuua 00aa1aeT OJJHOBPEMEHHO KOPIYCKYJISIPHBIMU M BOJTHOBBIMU CBOWCTBAMU;

5) 4TO 4YacTHIIa HE MOMKET OJHOBPEMEHHO 005a/aTh KOPIYCKYJISPHBIMH UM BOJHOBBIMHU
CBOMCTBAMH.

18. dusnueckuii cMmbici BOIHOBOM GYHKIUHU (¥ - (YHKUMH), ONUCHIBAIOIIEH COCTOSHUE

YaCTHUIIBl COCTOUT B TOM YTO:

1) 3HaueHUe BOIHOBOW (DYHKIIMM PABHO BEPOSITHOCTU HAXOKICHUS YAaCTHIIBI B 3JIEeMEHTE 0ObemMa
dV B MOMEHT BpEMEHH ! .

2) BonmHOBass (DYHKIMSI OMpEENsSeT MOJIOKEHUE YAaCTHIBI B MPOCTPAHCTBE B JAHHBIH MOMEHT
BPEMEHU 1.

3) KBaapaT MOAYJIS BOJHOBOW (DYHKIIMH paBEH OTHOIICHUIO BEPOSTHOCTH HAXOMXICHUS YaCTHIIBI
B MajioM o0beMe dV K 3ToMy 00beMy (IUIOTHOCTb BEPOSITHOCTH);

4) 3Hass BOJHOBYIO (YHKIIMIO, MOYXHO OIPENEIUTh TPACKTOPHIO JBIDKCHHS 4YacTUIBI B
IPOCTPAHCTBE;

5) HeT oTBeTAa.

19. Kakoe u3 yrBepxeHuil apnseTcs BepHbIM. YpaBHenue Llpenunrepa

(Al//+2ﬁ—n;(E—u)t//:Oj:

1) cTporo noka3sIBaeTcss MaTEMaTHUECKUMHU METOJIAMU;

2) uMeeT peryjaspHOe pelleHue Npu JIOOBIX 3HAaYeHMsIX mapamerpa FE (OJHOW BSHepruu
YaCTHIIbI);

3) UCHONB3YIOTCS TOJIBKO AJISl PEIIEHUs 3aJaul 00 SHEPreTUYECKUX YPOBHSAX 3JIEKTPOHA B aTOME
BOZOpOJA;

4) mocTynupyercss Tak kK€, KaKk B KJIACCHYECKON MeXaHUKE IOCTYIMpPYeTCcs BTOPOM 3aKOH
Herorona.

20. Kakoe u3 NMpUBEICHHBIX YTBEPXKICHUH sIBIsieTCS HEBEpHBIM. COOCTBEHHBIN MEXaHUYECKUI
MOMEHT UMITyJbca (CIIMH) L 3JIeKTpoHa:

1) BBeneH anst oObsicHeHus onbiToB LlTepHa u ['epiaaxa Mo pacIieIUIeHUIO Y3KOTo IMy4Ka aTOMOB
BOZOPOJa B CHJILHO HEOAHOPOJHOM MarHMTHOM II0JIE;
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2) 3TO BHYTpEHHEE HEOTHEMIIEMOE CBOMCTBO JJIEKTPOHA, MOJOOHO €ro 3apsiay U Macce;
3) KBaHTOBas BEIMYMHA, HE UMEIOIAs KJIACCUYECKOT0 aHaJlora;

4) xBaHTyeTCs 110 3aKOHY L =/, fs(s + 1) , TJIe § - CHUHOBOE KBAaHTOBOE YHUCJIO;

5) ecTb BeIMYMHA CKAJSIpHASL.
21. YT1BepxIeHHuEe: «B OJHOM U TOM K€ aTOME HE MOXKET ObITh Oosiee OJHOrO 3JEKTPOHA C
OJIMHAKOBBIM Ha0OPOM UYETBIPEX KBAHTOBBIX Uucel 71, | , m; U m » NpeacTaBiIseT co0oi?
1) Bropoii noctynar bopa;  2) npunuun Ilaynu;  3)runoresy ne bpoiins;
4) runotesy Ilnanka; 5) NpUHLMIT HEPA3TUYUMOCTH TOKAECCTBEHHbBIX YACTHLI.
22. SInpo aTOMOB Y U30TOIIOB OJJHOT'O U TOTO YK€ 3JIEMEHTA CoepKarT?
1) onMHAKOBOE YMCIIO0 HEMTPOHOB, HO PA3JIMYHOE YHCIIO IPOTOHOB;
2) 0IMHAKOBOE YMCJIO IPOTOHOB, HO PA3IMUYHOE YUCIIO HEUTPOHOB;
3) KOJIMYECTBO HEUTPOHOB PABHO KOJUYECTBY IPOTOHOB;
4) 0AMHAKOBOE YUCJIO JIEKTPOHOB;
5) pa3aMyYHOE YHCIIO 3JIEKTPOHOB.
23. Kakue yTBepK/I€HHUs Ul SHEPTUU CBSI3U Spa ABISIOTCS BEPHBIMU?
a) DHEPrus CBS3U s/ipa paBHA TOW SHEPIUHU, KOTOpas BbLAEISAETCA IpU O0O0pa3oBaHUM Apa U3
OTJIEIbHBIX YACTHII;
0) sHeprusi CBsI3U sApa — 3TO SHEPrus, HeoOXoauMas Ul IMOJHOrO pPACLICIVICHUs sApa Ha
OTJIEJIaHHbIE YaCTHUIIbI (HYKJIOHBI);
B) SHEPIrus CBs3U si/ipa paBHA TOW SHEPIrUU, KOTOpast MOTJIOIIASTCS IPU CUHTE3E sAApa.
1) TonbKO yTBEpKJEHUE a); 2) TOJIBKO YTBEpKIAEHHUE 0); 3) TOJIBKO YTBEPKJICHUE B);
4) yrtBepxkneHus a) u 0); 5) yrBepxkaeHus 0) U B);
24. ledekt Macchl siapa 3T0:
1) BenMYMHA Pa3HOCTH CYMM MAacC BCeX HYKJIOHOB M 00Pa30BaHHOIO U3 HUX aTOMHOTO S]Ipa;
2) OTHOIIEHHE MEXIy CYMMapHOM MaccoiW HYKJIOHOB, HE CBSI3aHHBIX MEXIy COO0OH, U
CYMMapHOM Maccol TeX k€ HyKJIOHOB, CBSI3aHHBIX MEXJly COOOM B siipe aToMa;
3) BemMuMHA, HA KOTOPYIO BO3pacTaeT Macca BCEX HYKIOHOB MpU OOpa3oBaHUM U3 HUX
aTOMHOTO S/1pa;
4) pa3HOCTh MEXIy CyYMMapHOW Maccoil HEHTPOHOB W CYMMapHOM Maccodl MPOTOHOB,
coJiepyKaluxcs B pE;
5) pacuierieHue sapa Ha OTAENbHbIE HYKJIOHBI.
25. Kakast 13 npuBeeHHbIX (POpMYJ OMMCHIBAET OCHOBHOM 3aKOH paIlOaKTUBHOTO pacnaja?
p n=nge gy Tl 3y NeNpets g 21220 )
5 A
a=AN,-e "
26. Kako#i 3apsi1 MMEIOT ¢ — YacTulla, [ —4JacTula U y —U3JydeHue?
1) o —dactuna — MOJOXKUTENbHBIN; [ —4YacTulla — OTPUIATENbHBIN; ¥ —HU3JIydeHHE HE HMEeT

3apAna;
2) a—dactuna — OTPHULATENbHBIN; [ —YacTHIla — MOJOXKHUTEIbHBIN; ¥ —HU3JIydeHUe He HMEeeT
3apAna;

3) ¢ —uactuna — He HMeeT 3apsaa; [ —uacTUla — OTPUUATENbHBIN; ) —HU3IydeHHE -
MTOJIOKUTEIBHBIN;

4) a— dyacTuna — TOJOXHUTEIbHBIM; [ —yacTHlla — HE HMMEeT 3apsjia; J» — HU3JIydeHue -
OTPULIATEIIbHBIN;
5) o — yacTHIla — NOJOXKUTENbHBIN; [ — YacTula U ¥ —HU3JIy4eHUE - HE UMEeT 3apsia;

27. Kakue siaepHble MPOUECcChl MPUBOJAT K CTPYKTYPHOM NEPECTPOMKE siiep aTOMOB, a KaKue
HeT?
1) ao—, f— pacnazn He U3MEHSIOT COCTAaB sJipa, ¥ — U3JIYYEHHUE — U3MEHSIET;

2) a—pacnagu y —U3Iy4eHHE U3MEHSIOT COCTaB siipa; [f— pacraj HeT;
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3) f—pacnanu y —u3lydeHue U3MEHSIOT COCTaB fA1pa; & — paclaj HeT;
4) a—, [ — pacnag U3MEHSIOT COCTaB Aapa, ¥ — U3JIyUYEeHUE — HET;
5) a¢—, f— pacnan u y — U3IyYEHHUE U3MEHSIOT COCTaB SAApa;

28. Kakue peakuu Ha3bIBalOTCA AEPHBIMU?

1) peakiuu, Mpu KOTOPBIX AP0 MOTJIOMIAIOT SHEPTHUIO;

2) peakuuu, Ipu KOTOPBIX PO UCIIYCKAIOT SHEPTHUIO;

3) npeBpalieHusi aTOMHBIX SJep MPHU B3aUMOJCHCTBUHM HUX C 3JIEMEHTapHBIMH YaCTHIIAMH WJIH
ApYyT C ApYTOM,

4) BepHBI BcE ONpeIeNICHUs JaHHbIE B TyHKTaxX 1-3;

5) cpenu 1aHHBIX ONpEAEIEHUI HET BEPHOTO.

29. Jlns mpoTeKaHUs YOPABISIEMOW SIIEPHOM IIEMHOM peakmuu HEOOXOIUMO, YTOOBI
KO3 PHUITMEHT pa3MHOKCHHUS HEHTPOHOB OBLI:

1) 6onbie 1; 2) paBen 1; 3) menbiie 1; 4) mensie 10;

KOd(UIIMEHT pa3MHOKEHUS HEUTPOHOB MOXKET MIPUHUMATD JH000€ 3HaYCHHE.

30. SlnepHble peakMM CUHTE3a JIETKUX SI€p aTOMOB Ha3bIBAalOTCS TEPMOSIEPHBIMU, IOTOMY UTO
OHH BO3MOXHBI:

IIPU HU3KUX TEMIEPATypax;

IIPU BBICOKUX TeMIepaTypax (Iopsaka 10° - 10° K);

IIpU CBEPXHU3KUX TeMieparypax (nopsaka 0,01 — 0,1 K);

IIPU CBEPXBBICOKUX TEMIIEpaTypax (Mopsiika 10" - 10’ K);

IIpU TEMIIEpATypax, YKa3aHHbIX B yHKTaX 2) U 4).

4. METOIUYECKHUE MATEPHAJIbI, ONPEJEJSIIOIIUE TIPOIIELYPHI
OLIEHUBAHHMS 3HAHMM, VYMEHWH, HABBIKOB W (WJIHU) OIbITA
NESTEJBHOCTH, XAPAKTEPHU3YIOIIUX  OTANbI ®OPMUWPOBAHUSI
KOMIIETEHIIUIA

Jlekuuy OLIEHMBAIOTCS IO INOCEHMAEMOCTH, AKTUBHOCTH, YMEHMIO BBIIEIUTH TIJIaBHYIO
MBICIIb.

JIaGopaTopHble 3aHATUS OLIEHUBAIOTCS MO CaMOCTOSTEIILHOCTH BBIMOJIHEHHUS pPaboTHl,
IPaMOTHOCTHU B O(pOPMIIEHUH, TPABUIBHOCTHU BBINIOJTHEHHUS.

CamocrosTrenbHass paboTa OLIGHHWBAeTCS IO KayeCTBY M KOJHMUYECTBY BBIMOJIHEHHBIX
JOMAIIHUX WM KOHTPOJBbHBIX paboT, TIpaMOTHOCTHU B OQOPMIICHHH, HPaBUIBHOCTU
BBITIOJTHEHMSL.

[IpomexyTouHas aTTecTanus IPOBOIUTCS B OopMeE 3aueTa U 3K3aMeHa.

Jlnist mosydeHus 3a4eTa U 9K3aMeHa CTYIEHT OYHOM (JOpMbI 00ydeHUs JOJDKEH B TEUCHHE
CEMECTpPAa AKTHBHO IIOCCIIATh JICKOMKM W IIPUHHUMATh Y4acTUC B O6Cy)K)1€HI/II/I BOITPOCOB
KaCaroLUXCsl U3y4aeMON TEMBI, BBIIIOJIHUTH U 3AIIUTUTH OTUETHI IO IPAKTUUYECKUM 3aHITHUSIM.

Jlis monyyeHHs 3aueTa M DK3aMeHa CTYAEHT 3a04yHOM (opMbl OOydeHHS JOJKEH
HalMcaTh KOHTPOJBbHYIO paboTy, aKTUBHO TOCEIaTh JEKIMM M NPUHUMATh YYacTHE B
06CY)K,HCHI/II/I BOIIPOCOB KaCaroOmuxcs H3yqaeM0171 TEMBI, BBIIIOJIHUTHh U 3allUTHTH OTYETHI IIO
IIPAKTUYECKUM 3aHITHUSIM.

Kputepun oueHku 3adera M SK3aMeHa MOTYT OBITh IMOJY4YEHbI B TECTOBOW (QopMme:
KOJINYECTBO OayioB WJIM  yJOBJIETBOPUTENBHO, XOpOILIO, OTIAMYHO. [l momy4yeHus
COOTBETCTBYIOLICH OILCHKM Ha 3ayeTe MU HK3aMEHE M0 KypCy HCHOJIb3YeTCs HaKONUTENIbHas
cucreMa OalnbHO-PEUTUHTOBOM pabOThHI CTy/EeHTOB. MToroBas oleHKa CKJIAIBIBACTCS U3 CYMMBbI
0aJUI0B WJIM OLIEHOK, MOJyYEHHBIX 110 BCEM pa3jielaM Kypca U CyMMBbl OaJllIOB MOJYy4EHHOH Ha
3a4eTe U SK3aMEHE.

Tabmuua 4.1 - Kpurepun oueHKH ypOBHSI 3HAHUM CTYACHTOB C MCIOJIH30BAHUEM TECTa
Ha 3a4eTe WIM HK3aMeHe M0 y4eOHOM TUCLUIUIMHE

| Onenka \ XapakTEepUCTUKH OTBETA CTY/IEHTA
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OTan4HO 86-100 % npaBUIBHBIX OTBETOB
Xopouio 71-85 %
Y 10BJIE€TBOPUTEIIHBHO 51-70%
HeynoBneTBopurenbHo Menee 51 %

OneHka  «3a4TE€HO»  COOTBETCTBYET  KPHUTEPUSM  OLECHOK OT  «OTJIIMYHO» [0
«YAOBIIETBOPUTEIBHOY.

OreHKa «HE 3aYTEHOY» COOTBETCTBYET KPUTEPHUIO OLIEHKHU «HE YOBIECTBOPUTEIHLHO.

KonuuecTtBo OamyioB M OlLIEHKa HEYAOBIETBOPUTENBHO, YAOBIETBOPUTEIBHO, XOPOIIO,
OTJIMYHO OIPEACISAIOTCS MPOTPAMMHBIMU CPEJICTBAMU 1O KOJMYECTBY MPABHIBHBIX OTBETOB K
KOJIMYECTBY CIy4ailHO BEIOpAaHHBIX BOIIPOCOB.

Kputepun onieHUBaHHSI KOMITETEHITUH CIIEAYIOTHUE:

1. OTBeTbl MMEIOT TOJHBIE peleHus (C MpaBWIbHBIM OTBeToM). MX copepxkaHue
CBUJICTEIILCTBYET OO0 YBEPEHHBIX 3HAHHMAX OOYYalOmErocss M O €ro YyMEHUH peliaTh
npodeCCHOHAIIbHBIC 33J1a4H, OLICHUBACTCS B 5 0a/UI0B (OTJIMYHO);

2. bonee 75 % oOTBETOB MMEIOT MOJHBIE pelIeHUs (C MPaBUWIbHBIM OTBETOM). Mx
COJIepKaHNEe CBUJIETEILCTBYET O JOCTATOYHBIX 3HAHMSX OOYYAIOIIETOCS M €r0 YMEHUH peliaTh
npodecCuoHANIbHBIC 3a/1a4u — 4 OaJiia (XOpolo);

3. He menee 50 % OTBETOB MMEIOT IOJIHBIE pelIeHUs (C MPaBUJIbHBIM OTBETOM). MX
COJIepKaHNE CBHUJETEILCTBYET 00 YHOBJICTBOPUTEIBLHBIX 3HAHUAX OOYYAIOMIETOCs M O €ro
OTPaHMYEHHOM YMEHHUHU peliath npodeccHOHaIbHbIE 3a/1a4l, COOTBETCTBYIOIINE €ro Oyaymieit
kBanupukanuu — 3 6amia (yI0BIETBOPUTEIBHO);

4. Menee 50 % OTBETOB MMEIOT pELICHUs C NPaBUIbHBIM OTBeTOM. WX conepkaHue
CBUJCTENLCTBYET O cHaObIX 3HAHUSAX OOyYalolerocss U O €ero He YMEHUU pellarh
npodeccuoHanbHbIe 3a/1a4k — 2 6aisa (HeyI0BIETBOPUTEIHHO).
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