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1. IlepeyeHb mNIAHHpPYeMBIX Ppe3yJbTATOB O00y4YeHHUs] 1O JHCHUILUIMHE, COOTHECEHHBIX C
INIAHMPYEMBIMH pe3yJIbTaTaMH OCBOCHHS 00pa30BaTeIbHOI MPOrPaMMbl

[Ipouecc u3yyeHus: TUCHUILIMHBI HampaBieH Ha GopmupoBaHue cieayromux xkomnereHuuid OIT BO
Y OBJIaJICHUE CJIeYIOIUMH pe3ybTaTaMu 00y4YEeHHUs 0 AUCLUIUINHE:

Konx n HaumeHoOBaHUe Kon n [TepeueHs TUIAHUPYEMBIX PE3YIBTATOB OOYUEHUS 11O
KOMIIETECHITUH HANMEHOBAaHUE JTACIUTUINHE
WHJIUKATOpa
JIOCTUKEHUS
OIIK-1 Cnocoben pemats|OIIK-1.1 3HaeT
TUIIOBBIE 3amaun | CriocoOeH OCHOBHBIE 3aKOHBI (DU3HKH
npodecCuoHaNbHOM MIPUMEHSTH yMeeT
ACATCIPHOCTH Ha OCHOBC| OCHOBHBIC 00BSICHUTH OCHOBHBIC HAOJIFOTaCMbIC SIBJICHUS C TTO3UIIHAM
3HAHUH OCHOBHBIX | 3aKOHBI (byHIaMeHTaIbHBIX (PU3NUECKUX B3aUMOICHCTBUI

3aKOHOB MAaT€MaTH4YCCKUX | MATEMATHYCCK
N CCTCCTBCHHBIX HAYK C|HX,

BJIajJjeeT HaBbIKaMH
HCIIOJIB30BaHNA OCHOBHBIX (I)I/I?,I/I‘-IGCKI/IX 3aKOHOB JIs1 pCHICHUS

MIPUMEHEHUEM €CTECTBEHOHAY | pyayrymeckux 3aau
“H(pOpPMaITMOHHO- YHBIX

KOMMYHHUKAIMOHHBIX JCUUILINH,

TEXHOJIOTHA HEO0OXOUMBIX

JUTSL pEIIeHUS
THUIIOBBIX 3a1a4
B 00JIacTH
arpoWHXeHepH
u

2. Hepeqeﬂb OICHOYHBLIX CPEACTB IO TUCHUIIJINHE

O1ueHOYHOE CPEICTBO
§ Koz nankaropos i gBe KU pe3 pmflTaTOB
Ne HaumenoBanwue pasnena/TeMbl g JOCTYOKEHUS POBCpIH pesy
5 KoMIeTe Rl JOCTHXCHUSI MHIUKATOPOB
© KOMIIETEHIIAI
1 1 paznmen. Mexanuka. Moekysipaas GU3HKa 1
" | TepMoaMHAMUKA
11 Kunemaruka. JlnHamuka. 3akoHbI cOXpaHeHHs. MexaHWuecKue 1 OITK-1.1 KOJIOKBHYM
" | xonebaHus
1.2. | MonexynspHas QpU3MKa ¥ TEPMOJUHAMUKA 1 OIIK-1.1 Konnoxsrym
ITpomexyTouHast aTTecTanus O
2. |2 pa3pen. DieKTpoIuHAMUKA
2.1. | DnexTpu4ecTBO 2 OIIK-1.1 Komtoxsuym
22 | Maraermsm 2 OIIK-1.1 Konnoksuym
[TpomexyTouHas aTTecTanus Ok
3. |3 pazmen. I'eomeTpudeckas, BOJTHOBas U KBaHTOBAs ONTHKA
3.1. |TeomeTpuuecKas U BOJIHOBAS ONTHKA 3 OIIK-1.1 Konnoxsrym
3.2. |KpanToBas ¢usuka 3 OIIK-1.1 Koxnoxenym




ITpomexyTouHast aTTecTanus 3a

3. OneHo4HbIE CpeacTBA (OLEHOYHbIEC MATEPHAJIBI)

[IpuMepHBII TNEepedYeHb OLEHOYHBIX CPEACTB Uil TEKYLIEro KOHTPOJIA YCIIEBaEMOCTH U
IIPOMEXKYTOYHOM aTTeCTaluu

Ne | HammenoBanue Kparkas xapakrepucruka IIpencraBieHue OLIECHOYHOIO CPEACTBA B
/I | OLIEHOYHOTO CPECTBA OLICHOYHOTO CPENCTBA ¢donae (OneHOYHbIE MaTEpUaIIbI)

Texyumi KOHTPOJIb

JI1s OLIEHKY 3HaHMHI

1 Konnoksuym CpencTBo KOHTPOJIsS Bonpocsl mo Temam/paszaenam JUCIUTUIUHBL
YCBOEHUS y4eOHOTO
MaTepHasa TeMbI, pa3ziena
WIN Pa3JesIOB AUCLUILINHBI,
OpraHN30BaHHOE KaK
y4eOHOE 3aHITHE B BUJIC
cobecenoBaHUs
IpernoiaBaTes ¢
00y4JaroIuMucs.

J1s1 OLleHKH YMEHH

JIJ1s1 OIIEHKY HaBBIKOB

IIpomexyTouHas aTTecTalus

2 3auer CpencTBo KOHTPOJIS [TepeyeHs BOIPOCOB K 3a4ETy
YCBOEHUS y4eOHOTO
MaTepHualia MpaKTHIEeCKUX U
CEeMMHAPCKUX 3aHITHH,
YCIICUTHOTO MPOXOKICHUS
NPaKTUK U BBIIIOJHEHUS B
IpoIecce ITUX MPAKTHK
BCEX yUeOHBIX MOPYYEHUH B
COOTBETCTBHH C
YTBEPKICHHOMU
IIPOrpPaMMOoi ¢
BBICTABJICHUEM OLIEHKH B
BUJIC «3aUTEHOY,
«HE3aYTECHO.

3 DK3aMeH CpencTBo KOHTPOJIS KomrmiekT 3Kx3aMeHaIMOHHBIX OUJIETOB
YCBOEHHUSI y4eOHOTO
MaTepuana u
dbopmMupoBaHUs
KOMIIETEHIIUM,
OpPraHU30BAaHHOE B BUJIC
Oecepl 10 OuIeTam ¢
IEJTBIO MIPOBEPKH CTETICHU U
Ka4yecTBa YCBOCHUS
U3y94aeMoro MaTepualna,
OTIPEJICNIUTh
HEOOXOIUMOCTE BBEIECHUSA
W3MEHEHUH B COJIEp>KaHUE U
METO/1bl O0yUYEeHUSI.

4. IlpuMepHbIil (POHI OLEHOYHBIX CPEACTB /sl MPOBEJEHUS] TEKYLIEro KOHTPOJISI U NMPOMeXKYTOYHOM
arrecTaluy 00y4armUXCcH Mo Jucuumnanue (Moxy/w) "duzuka'

Ilpumepnuvie ouenounvie mamepuasl 011 MEKYU €20 KOHMPONA YCNeeaeMoCmu

KT 1




1. BeiBoa popMyst cBSI3M TUHEHHBIX U YTIJIOBBIX MMapaMeTpoB ABMkeHuUs. JI1

2. BoiBog 3akoHa ['yka 1 MexaHu4yeckoro HanpsoxeHus. JI2

3. BeiBoJ (hopMyJibl I BEIUMCIIEHUS Beca TeJla MPH IBUKEHNUU C BEPTUKAJIBHBIM yCKOpeHueMm. J12

4. BeiBoa (OpMYIIBI TS BBIYMCICHUS MOMEHTAa MHEPIMH CTEPXKHS OTHOCHUTEIBHO OCH, MPOXOISIIei
yepes neHTp macce. JI3

5. BbIBO1 OCHOBHOTO ypaBHEHUS BpallaTeabHOTO ABMKEHUS. JI3

6. BbIBOJT KWHETUUYECKOM SHEPIUM Bpaiaromnierocs tena. JI3

7. BoiBox (QopMynbl A7 BBIYMCICHUS MEXaHWYECKOH palOThI, COBEPIICHHON HaJ BpaIlAIOIIMMCS
tenom. JI3

8. BrBox muddepeHnmanbHOrO ypaBHEHHsST CBOOOJHOTO KoOJeOaHHs, €CIIM CHjla CONPOTHUBIICHHUS
pasHa 0. JI4

9. BeiBox popmyit [Tt BRIYMCICHHS MTHOBEHHBIX 3HAYEHHUH CKOPOCTH M YCKOPEHHs KOJICOIIOIIErocs
tena. JI4

10. BeiBox ¢opmynbl Ui BBIUYMCICHUS BO3BpAINAIONICH CHIIBI, JEHCTBYIOUIEH Ha KojeOumomieecs
teno. JI4

11. BeiBog ¢opmya aisi BBIYUCICHHS KHHETUYECKOH W MOTEHIHAIBHOW SHEPTUU KOJIEOIIOLIETOCs
tena. JI4

12. BoiBoa auddepeHnnanbHOro ypaBHEHUS CBOOOJHOTO 3aTyXaromero kojaebanus. J14

13. BeiBoa auddepeHnnansHOro ypaBHEHHUS BEIHYKIEHHOTO KoJiebanus. JI4

14. BeiBoz ypaBHEHUS IIIOCKOM BOJIHBL. JIS

KT 2
. BeiBon ypaBuenust MenneneeBa-Kianeitpona. JI6
. BeiBos1 3axona ABorazapo. JI6
. BeiBog 3akona JlanetoHa. JI6
. BelBoJ pacnipenienieHns KOHLEHTPALUK MOJIEKYI 110 BeIcoTe bonbivmana. JI6
. BeiBoa popmynel tuspoctaTudeckoro aasiaeHus. JI7
. BeiBox ypaBHeHUs1 Hepa3pbIBHOCTHU CTpYH. JI7
. BeiBon ypaBuenust bepuymu. JI7
. BeiBo1 cnenctBuil u3 ypasHenus bepnyiuua. JI7
9. BeiBox hopmyt st BEIYKMCIICHUS BHYTPEHHEH SHEPTUN HIealIbHOTO Ta3a. JI8
10. BeBox Qopmynbl Ui BBIYHCICHHS PAa0OOTHI MAEANBHOTO Ta3a MpHU H300apHOM U H30XOPHOM
npoueccax. JI8
11. BoiBoa opMyaibl Asist BBIYMCICHHUS paOOThI HEabHOTO Ta3a MPU U30TepMUUECKOM mporecce. JI8
12. BpiBoj mepBoro Hayala TEPMOAMHAMMKH I H30XOPHOTO, M30TEPMUYECKOTO M aauabaTHOTO
npoueccos. JI8

0NN KW

KT 4

1. BeiBoa popMysibl HATPSHKEHHOCTH 3JIEKTPUUIECKOTO OIS ToueuHOoTo 3apsiaa. JI10

2. BeiBoa (opMyiibl HampspDKEHHOCTH IIOJIS, CO3aBa€MOTO 3apsiioM, PaBHOMEPHO paclpeieleHHBIM
[0 TOHKOMY IpPSMOMY CTEP)KHIO, B TOYKE, JEXKAalled Ha MPOAOJDKEHUUM OCH CTEpKHS Ha HEKOTOPOM
paccrosiHuu a oT ero konua. JI10

3. BeBoa (opmysbl HampsKEHHOCTH AJIEKTPUYECKOTO TMOJII PAaBHOMEPHO 3apSKEHHOM IJIOCKOCTH.
J10

4. BeiBoa (opMyIibl CBSI3U HANIPSKEHHOCTH SJIEKTPUUYECKOTO TOJIS ¢ PAa3HOCTHIO MOTEeHIHanoB. JI10

5. BeiBoa hopmymibl 71 BEIYUCTICHUS TUAIEKTPUYECKON MPOHUIIAEMOCTH BetecTsa. JI11

6. BeiBos1 hopMyJIbl 1711 BBIYUCIICHUS JIEKTPOSMKOCTH TUIOCKOTO KOHieHcaropa. JI11

7. BbiBog ¢opmMyabl €MKOCTH 0Oaraped KOHJCHCATOPOB, COEAMHEHHBIX IOCJIENOBATEIbHO U
napaiensHo. JI11

8. BbiBoa (opMynbl MOTEHLIMANBHON SHEPIHU 3JIEKTPUYECKOTO MOJS 3apsKEHHOTO KOHAEHCATopa.
J11

9. BbiBoa ¢opMysbl MOTEHIMAIBHONH SHEPIUU OJAHOPOAHOTO 3JIEKTPHUUECKOTO TMOJIS 3apsHKEHHOTO
IJTOCKOro KoHieHcaTtopa. JI11

10. BriBoa ¢popmynsl 3akoHa OMa 1711 yuacTka 1enu B auddepenunansuoit popme. JI12

11. BeBox ¢dopmyn [Isi BBIYMCIECHHS CONPOTUBICHHM ydacTKa LEMu, B KOTOPOM 3JIE€MEHTHI
COEJIMHEHBI [TOCIIEJOBATENBHO U NapajljiesbHo. JI12



12. BeiBoa hopmyiiel 3akoHa Jxxoyns-Jlenmna B nuddepenimansHoit popme. J112

13. BoiBoj ycnoBust nonyuenust makcumaiabHoro KIIJ[ ucrounuka toka. JI12

14. O6ocHoBanue 3akoHa Oma B auddepeHMaabHON (opMe Ha OCHOBE KJIACCHYECKOW TEOpHH
IPOBOAMMOCTH MeTaioB. JI13

14. OGocHoBanue 3akoHa J[xoyns-Jlenma B muddepeHnmanbHol (popMe Ha OCHOBE KIIACCHUECKOM
TEOPUU IPOBOJUMOCTH MeTaoB. JI13

KTS5

1. BeiBoa popMysibl BEKTOpa MarHUTHOW MHAYKIIMH B IIEHTPE KPYTOBOTO MPOBOJIHHUKA C TOKOM. JI14

2. BriBoa (opmyinbl cuibl AMriepa, ACHCTBYIOMIEH MEXIY IBYyMs MPSMBIMU MPOBOJHUKAMHU C TOKOM.
14

3. BeBox hopmynst cuiel Jlopenna. JI114

4. BoBog dopmynasl  ans  paguyca  TpPaeKTOPUU  3apsDKEHHOM — YacTHIBI,  JIBHXKYIIEHCS
NEPIEHUKYJISPHO CUIOBBIM JIMHUAM. JI114

5. BeiBo (hopMyIibl 4711 MArHUTHOM TTPOHHUIIAEMOCTH BetiecTBa. JI15

6. Beiog popmyisl D/1C nHAYKIMH IPH IBMKEHUH MIPOBOJHUKA B OJTHOPOJIHOM MarHUTHOM IIOJIE.

7. BoiBoa popmysibl pabOTHI IPU JBUKEHUU MIPOBOJIHUKA C TOKOM B MAarHUTHOM TIOJIE.

8. BriBoa (hopMyIibl TOKA MPH pa3MbIKaHUH LIETIH.

9. BoiBoa hopmyJibl TOKA MPY 3aMBIKAHUU IIETTH.

10. BoiBoa (hopMyJIbl SHEPTUM MAarHUTHOTO TTOJIS.

11. BeiBox auddepeHnnanbHOro ypaBHeHUs CBOOOJHOTO HE3aTyXaloIIero KojaeOaHusl.

12. BoiBoa auddepeHnnanbHOro ypaBHEHUs] CBOOOJHOTO 3aTYXaIOLIETro KoJIeOaHus.

KT 7
. YpaBHEHHE 3JE€KTPOMAarHUTHOM BOJIHBI. ICTOUHHMKH 3JIEKTPOMAarHUTHBIX BOJIH.
. CBOMCTBa 3IEKTPOMArHUTHBIX BOJIH.
. [IIkana 351eKTPOMAarHUTHBIX BOJIH.
. Uctounuku cBeta. CBeToBoM moTok. Cuna cBera. CBETUMOCTD. SIpKOCTb.
. OcBenieHHOCTh. HOpMBI OCBEIIIEHHOCTH.
. llornomenue ceera. 3akoH byrepa. [lornomnienue ceera pacTBopamu.
. OnTuka. 'eomerpuueckas ontuka. [Ipunuun depma. Pacipoctpanenue ceera.
8. OTpaxkenue cBera. 3aKoH OoTpakeHUs cBera. [lomyueHne n3o0pakeHHsI B TUIOCKOM U C(hepUYecKoM
3epKaax.
9. IlpenomiieHne cBeTa. 3akOH NpeaoMieHus cBeTa. [IpoxoxxaeHue ayua yepes npusmy.
10. SIBeHME MOTHOTO BHYTPEHHETO OTPAKEHHUSI.
11. JIunzel. @opmyna nunH3bl. DPopmyna TOHKOW JMH3BL. [locTpoeHune M300pa)KeHHs TMPH TTOMOIIU
JIVH3BL.
12. CnoxxeHue CBETOBBIX BOJH OT OOBIYHBIX HCTOYHHUKOB cBeTa. KOrepeHTHbIe MCTOYHUKH CBETA.
[TonyuyeHne KOrepeHTHBIX HICTOYHUKOB CBETA.
13. UnTepdepenuus caera.
14. Natepdepeniius cBeTa B TOHKUX IUICHKaX (IT0JI0CH paBHOTO HAKJIOHA).
15. UnTepdepenys cBeta B TOHKUX IJIEHKAX (IIOJIOCHI PABHOM TOJIIUHBI).
16. Ilpunnun ['tolirenca — @penenst. Meron 301 Openens.
17. Indpakuus Ha KpyTJIOM OTBEPCTHH.
18. dudpakius Ha meau B MapauieIbHbIX Tydax.
19. Indpakiuus B napaysienbHbIX Jydax Ha JUPPAKIUOHHOMN peleTKe.
20. EcTecTBeHHBIN U NOJISPU30BAHHbBIN CBET.
21. [lonspu3zauus cBeTa Npyu OTPAXKEHUH U MPETOMIICHUH HA TPAHUIIE ABYX JUAICKTPUKOB.
22. JIBoitHOE JTyUYenpesOMIICHHE.
23. Ilpusma Huxous. 3akon Mantoca.
24 .HckyccTBeHHAas MOJISPU3aLNs CBETA.
25. OnTnyecky akTUBHBIE BElIECTBA. BpalieHne miocKocTy NOoIspU3aliy.
26. [IpuMeHeHne NONAPU3ALINH.

~N NN kW -

KT 8
1. TennoBo€ U3JIy4EHHUE U €TI0 XapaKTEPUCTUKH.



. XapaKkTepUCTUKH U3ITydaloIuX Tell. AOCOTIOTHO YepHOe U abCONIOTHO Oenoe Tena.
. 3aKOHBI TEIUIOBOTO U3ITYUEHHUS.

. KBanroBas runotesa [lnanka.

. Ontryeckas TMPOMETPHUSL.

. OnbiTel CTONETOBA.

. 3aKOHBI (HOTOINEKTPHUECKOTO P PeKTa.

. YpaBHeHHEe DUHIITEHHA.

. [Ipaktuaeckoe nmpumenenue Gorodddexra.

O 00 3O L B W

KT3,6u9
CooOmienust ¢ mpe3eHTalMe Mo BOMpocaM TNpUMEHeHUs (GU3NYECKuX SBJICHUH B Oyaymiei
npodecCHOHATEHON AEATEIBHOCTH.
Ilpumepnvle ouenounvle mamepuaisl
0J151 NPOBEOEHUA NPOMENCYMOUHOU ammecmauuu (3auem, IK3ameH)
nO UMO2am 0ce0eHUs OUCUUNIUHBL (MOOYI)

Bomnpocsl k 3x3ameny 1

1. 1. BeiBoa (pOopMyIT CBSI3M JTMHEHHBIX U YTIIOBBIX IMapaMeTpoB ABKeHHs. JI1

2. BoiBo1 3akoHa ['yka 111 MexaHW4ecKoro HanpspkeHust. J12

3. BeiBoa hopmyibl 711 BEIYHCIICHUS BEca Tella MPU ABMKCHUU C BEPTHKAIBHBIM YCKOpeHHeM. J12

4. BoiBog GopMyJibl ISl BHIYMCICHUS MOMEHTA WHEPLUU CTEP>KHS OTHOCUTEIBHO OCH, MPOXOAsIen
yepes LeHTp macc. JI3

5. BBIBOJT OCHOBHOTO YpaBHEHHUSI BpallaTelIbHOTO ABMXKEHUs. JI3

6. BeIBO1 KMNHETHYECKOH 3HEpruu Bpaiarouerocs rena. JI3

7. BpiBox (QopMyInbl A BBIYUCIEHUS MEXaHUYECKOW pabOoThl, COBEPIICHHOW HAJl BpalalOIIMMCS
tenoMm. JI3

8. BrBogm auddepeHnaapHOT0 ypaBHEHHS CBOOOJHOTO KOJIEOaHWs, €CII Chjla COMPOTHBIICHUS
paBHa 0. JI4

9. BeiBon (popMys [ BBIUMCIEHHS MTHOBEHHBIX 3HAQUEHHUH CKOPOCTH M YCKOPEHHS KOJeOromerocs
tena. JI4

10. BeiBog ¢dopmyibl 171 BBIYHCICHHUS BO3BpAIIalONIed CHIIBI, JCHCTBYIONIEH Ha KoOjeOromeecs
teno. JI4

11. BeBog dopmyn 1y BBIYMCICHUS KHHETHYECKOW M TMOTEHIIMAIBHON YHEPTHH KOJICOIIOIIETOCS
tena. JI4

12. BeiBoa auddhepeHnnaasHOoTo ypaBHEHUST CBOOOIHOTO 3aTyxaromero kojgebanus. J14

13. BoiBoa auddepeHnnanbHOr0 ypaBHEHUs BBIHYKIEHHOTO Kosebanus. J14

14. BeiBO ypaBHEHHS TJIOCKOW BOJIHBL. JIS

1.1. BeiBox ypaBHeHus MenneneeBa-Kianeiipona. JI6

2. BeiBoa 3akoHa ABorajpo. JI6
. BeiBoj 3akona Jlansrona. JI6
. BeIBOI pacrnipenenenusi KOHUEHTpAIMu MOJIEKYJ 110 BbicoTe bonbiimana. JI6
. BeBozt popmyIsl ruipocTaTHUECKOTO AaBieHus. JI7
. Be1BO1 ypaBHEHMS HEpa3pbIBHOCTHU CTpyH. JI7
. BeiBox ypaBuenus bepnymu. JI7
. BeiBog cnenctBuil u3 ypaBHenus bepnyiu. JI7

9. BeiBo popmyt AJist BBIYMCICHHUS BHYTPEHHEH SHEPTUH HIeIbHOTO ra3a. JI8

10. BeiBog Qopmyinbl s BbIUMCICHHUS pabOThl HACATBHOTO ra3za IpU H300apHOM U HM30XOPHOM
npoueccax. JI8

11. BoiBoz hopMyJIbI 17151 BRIYMCIICHHS paOOThI HCATBLHOTO Ta3a MPH U30TEPMUIECKOM mporiecce. JI8

12. BwiBoj mepBOro Hayalia TEPMOAMHAMHKH I U30XOPHOTO, M30TEPMUYECKOTO M aauabaTHOTO
npoueccon. JI8

1. MeTonuka onpeeieHrs yCKOPEHUsi CBOOOIHOTO Ta/ICHUS.

2. Metoarka onpeaesieHus: MOMEHTa HHEPLIHUH Tea.

3. Merouka 3KCIIepUMEHTAIbHOW MTPOBEPKH 3aKoHa ['yka.

4. Meroanka SKCIEPUMEHTAIBHOM TIPOBEPKH OCHOBHOTO YpaBHEHUS JIUHAMUKH BpalaTeIbHOTO
JIBUKEHUS.

5. Meroauka Ctokca onpeneneHus KodhuimenTa ITMHAMUIECKON BA3KOCTH KHUIKOCTH.

03N L W



6. MeTOI[I/IKa OIIPCACIICHUSA OTHOCHUTELHOM 1 a0COJIFOTHOH BIIaKHOCTH BO31ayXxa.

Bomnpocsr 3:

Ne 1. JIBukeHue MaTepHaabHOM TOUYKH, IEpeMelIaromieiics o npsMoi, 3agaHo ypaBHeHueM . Haiitu
3HaYEHUE CKOPOCTH B MOMEHT BPEMEHHU 2 CEKYH/IbI.

Ne 2. JIBuykeHue MaTepHalbHOM TOUYKH, IEpeMelIaromielics o npsMoi, 3a1aHo ypaBHeHueM . Haiitu
3HaYEHUE YCKOPEHUSI B MOMEHT BPEMEHHU 2 CEKYH/IbI.

Ne 3. 3aBucumocTs yria moBopoTa O6apaGaHa OT BpeMEHH 3ajJaeTcsi ypaBHeHHeM . Haiftu yrioByro
CKOpPOCTH BpaleHus: 6apabana uepe3 10 cekyH1 OT Hayasia JBUKECHUS.

Ne 4. 3aBucumocTh YITIOBOW CKOPOCTH BpalleHHs OapabaHa OT BPEMEHM 3aJaeTcs ypaBHECHHEM
Haiitu nuHelHyI0 CKOpPOCTh TOYEK Ha €ro MoBEepXHOCTH uepe3 10 cekyHa OT Havayia IBWXeHHUA. Pamuyc
Oapabana 0,5 m.

Ne 5. 3aBucuMoCTh yria moBOpoTa OT BpEMEHHM [UIsl TOYKH, Jekalled Ha o0ole Koieca, 3aJaercs
ypaBHeHneM . K koHiy 3-elf ceKyHABl 3Ta TOYKA IMOJYy4YHJIa HOpPMAalbHOE YCKOpeHue, paBHoe 153 m/c 2 .
Onpenenuts paanyc KoJeca.

No 6. Teno BpamiaeTcss BOKpYr HENOJBM)KHOW OCH MO 3akoHY . HailTu BenMuYMHY TaHreHIMAJIbHOTO
YCKOpEHUs TOUKU, Haxos1elcs Ha pacctossHuu 0,1 M OT ocu BpallleHus A1 MOMEHTa BpeMeHH t=4 c.

Ne 7. KonnareHoBO€ BOJIOKHO JUIMHOM 8 MM MOJ AE€HCTBUEM IPUIIOKEHHOM K HEMY CHWJIbI YAJIMHUIOCH
Ha 1 mM. Kakoe HanpsikeHre BO3HUKAET MpU 3TOM B BosiokHe? Moaynb FOnra komnarena E = 109 Ila.

Ne 8. Omnpenenuts MOMEHT MHEPLUU CTEPXKHS JUIMHOM 0,8 M OTHOCHUTEIBHO OCH, IIPOXOJALIEH depes
€ro Kpai, eciim macca cTepxss 2,1 Kr.

No 9. OnpenenuTh MOMEHT WMHEpIUHU JUCKa paauycoM 20 ¢cM M Maccoil 5 Kr, eclid OCh BpalleHUe
MPOXOJIUT Yepe3 CEPEeIUHY €ro pajauyca.

No 10. OnpenenuTs MOMEHT MHEpIUHU IIapa paguycoMm 10 cM U Maccol 5 Kr, €ciM OCTh MPOXOJHUT
Yyepe3 TOUYKY Ha IOBEPXHOCTH HIapa.

Ne 11. Huck c momentom uHepuuu 0,12 Bpamjaercs ¢ uvacroto 8 I'm. Ilpu TopMokeHunm oH
ocTaHoBWJICS yepes 4 ¢. OnpenenuTb TOPMO3AIIUA MOMEHT CHIL.

Ne 12. YenoBek, MOMEHT WHEpIMH KoToporo J = 1,2 , CTOWT Ha JIETKOU Bparmiaromelics riardopme.
Kaxkoit MOMEHT CHIIBI COOOIITAET YEIOBEKY YITIOBOE YCKOpEeHUe ?

Ne 13. Ha Basy, ¢ HacaXeHHBIM K HEMY KoJjiecoM auaMeTpoM 20 CM, OTHOCUTEJIBHO OCHU JEHCTBYET
Bpamaronuidi MoMeHT 8§ . C Kakoi MHMHMMaJIbHOM CHJIOW JOJDKHA OBITH MpHiKaTa TOPMO3HAs KOJOJKAa K
0001y Bpamaromierocs kojeca, 4To0bl Kojeco octaHoBmioch? Koaddumment tpenus 0,8.

No 14. T'opuzonTtansHas miatgopma Bpamaercss ¢ 9actorod 18 o6/muH. J[MCK HArpy3wiad ¥ MOMEHT
uHepuuu u3MeHuscs ot 1 1o 3 OmnpenenuTe HOBYIO YaCcTOTY BpAIICHUS IIAT(OPMBL.

No 15. Tpy3 maccoit m = 2,5 Kr, MOABEHICHHBIA K TMPYXHHE C XecTkocThio k = 3,6 102 H/m,
COBepIaeT CcBOOOAHBIE KoyieOaHus. 3anumute auddepeHnraIbHOe ypaBHeHUe KoneOanuid. TpeHue He
YUUTHIBATh.

Ne 16. TIpy3 maccoit m = 2,5 Kr, NOJIBEUICHHBIA K TpYyKHHE C >KeCcTKOCThio k = 3,6 102 H/m,
coBepmIaeT cBOoOOIHBIC KoyieOaHus. 3armumute auddepeHnraibHoe ypaBHeHue kosebanuii. Koaddunument

tpenue 0,2.
No 17. Tpy3 maccoit m = 2,5 Kr, MOABEHICHHBIM K MPYyXHHE C XKecTkocThio k = 3,6 102 H/m,
COBEpILNACT BBIHYXK/JACHHBbIE KojeOaHud MoA JeicTBueM BHemHed cwibel F = 13,5 sin 6t. 3anummure

nuddepeHnranbHON ypaBHeHUE Koebanuii. TpeHrneM MOKHO IpeHeOpeyb.

Ne 18. Omnpenenuts nepuoj KoyieOanwii crepxkHs HauHONW 0,8 M OTHOCHUTENBHO OCH, MPOXOJSIICH
yepes ero Kpam, ecii Macca cTepxHs 2,1 kr.

Ne 19. CkopocTh TeueHHMS BOJIbI B HEKOTOPOM CEUCHMM TOPU3OHTAIbHOW TpyObl 5 cwm/c. Haiitu
CKOpPOCTb TEUEHUS B TOH 4acTU TPyObl, KOTOpasi UMEET BJIBOE MEHBIIIYIO IUIONIA/lb ONEPEYHOTO CEUSHHMS.

Ne 20. B poxneBanbHOM ycTaHOBKE BOJAa IMOAAETCS MO TpyOe pa3HOM IUIOMAAM IMONEPEYHOTO
cedeHus. B mmpoxoit yactu TpyObl OHa Te4deT co ckopocThio 10 m/c. CTaTudeckue JaBJICHHS B MIUPOKOW U
y3KO# uacTsax TpyObl paBHbl cooTBeTcTBeHHO 150 kIla m 60 xIla. Ompenenuts CKOpOCTh TEUEHHUS BOJBI B
y3KOH 4acTu TPyOBbl.

Ne 21. Onpenenuts rpagueHT CKOPOCTH, IEHCTBYIOIIMNA MEXAY CIOSIMM MIIMLEpUHA Iuiomanso 10 M2
npu cune BHyTpeHHero Tpenus 25 H. Koapounument nunamumdeckoi BsiskocTu rmuuepuHa 1,48 Ila c.
Bepxuuii cnoit umeer ckopocte 5 M/c. Kakyio ckopocTh OyneT HMeTh CIIOH, pacHOJOXEHHBIH HUXKe
BepxHero Ha 30 cm?

Ne 22. Boga Teder mo Kpyrioi miafakoi TpyOe TuamMeTpoM 5 CM CO CpeIHEH M0 CEYEeHHIO CKOPOCTHIO



10 cm/c. Ompenenuth uuciao PeiHonbAca ISl MOTOKAa XKUAKOCTH B TpyOe M yKa3aTh XapaKTep TEUCHHs
*KuakocTu. Bsaskocts Bojbl 8,90-10—4 [1a-c mpu Temnepatype okosno 25 °C.

Ne 23. Onpenenuts uncio PeitHonbpaca B cocyne auamMerpoM 3 MM, B KOTOPOM CKOPOCTb JBHXKECHHS
KpoBu paBHa 1,8 m/c. [IpuHATH TIIOTHOCTH KpoBH paBHOU 1060 kr/mM3. BsizkocTs kpoBu n=4,0 10-3 Ia-c.

No 24, Kakoif 00beM KpOBH MPOTEKAET Yepe3 KPOBEHOCHBIM cOCya JUIMHOW 50 MM U JUaMETpoM 3 MM
3a MUHYTY, €CJIM Ha €ro KOHI[aX MMEETCs pa3HOCTh JaBieHUil B 2 MM pT. cT.? Bsaskocts kpoBu n= 4,0 10-3
[Ta-c.

No 25. Ompegenuts cuny CTokca, ACHCTBYIOLIYI0 Ha IIApUK paguycoMm 1,5 MM, JIBHXKYIIETOCS CO
ckopocthio 0,55 m/c. KoaddunuenT nuramudeckoit Ba3kocTu runepuHa 1,48 I1a-c.

Ne 26. Onpenenuts CKOPOCTh TEUCHHUS BOJIBI B IMEHTpPE TPYOb! mnuHOM 10 M u pamuycoM 5 cm, eciu
Ha ee KOHIax uMeercst pa3HocTh AaBieHuii 20 klla. BsskocTs Boabl 8,90-10—4 I1a-c.

Bomnpocsl k 3x3ameny 2

1. BeiBo popMyITBI HANTPSKEHHOCTH AJIEKTPHUYECKOTO MOJIst TOYeuHOTo 3apsa. JI10

2. BoiBoa (Gopmysbl HamNpsHKEHHOCTU TMOJIS, CO3aBa€MOTr0 3apsOoM, PaBHOMEPHO paclpe/ielIeHHbIM
[0 TOHKOMY IpPSIMOMY CTEpXKHIO, B TOYKE, JEKallel Ha NPOJODKEHMM OCH CTEp)KHS Ha HEKOTOPOM
paccTosiHuM a OT ero koHma. JI10

3. BoBox (opmyiibl HaNpsDKEHHOCTH DJEKTPUYECKOTO MOJIS PABHOMEPHO 3apsHKEHHOM IIOCKOCTH.
J10

4. BeiBoJ (pOPMYITBI CBSI3M HAMIPSKEHHOCTH AJIEKTPHUYECKOTO TOJIS C pa3HOCTHIO MOTeHIHasoB. JI10

5. BeiBoa hopMyIIbl 471 BBIYUCIICHUS UAJICKTPUUECKON MPOHUIIaeMOCTH BemecTsa. JI11

6. BerBoa hopMymibl 1711 BEIYHCTIEHUS SJIEKTPOSMKOCTH TUIOCKOTO KoHIeHcaTopa. JI11

7. BbBoa ¢dopmynsl eMKOocTH 0OaTaped KOHJIEHCATOPOB, COEAMHEHHBIX TOCIEAOBATEIBHO U
napamiensHo. JI11

8. BriBog (Gopmynbl MOTEHIMAIBLHON SHEPTUU DJIEKTPUUECKOTO MOJS 3apsSKEHHOTO KOHJIEHcaTopa.
J11

9. BriBog ¢opMynibl MOTEHUUATBHOW HSHEPIUU OJHOPOJHOTO DJIEKTPUUECKOTO MO 3apsiKEHHOTO
IJI0CKOro KoHaeHcaropa. JI11

10. BoiBoz hopmyiiel 3akoHa OMa 1715 ydacTka 1enu B quddepennunansaoit popme. J112

11. BoiBox ¢opMyn JUIsi BBIYMCIECHUS CONPOTUBICHUI ydyacTKa LEMH, B KOTOPOW DJIEMEHTHI
COEJIMHEHBI MMOCIIEI0BATEILHO U MapajuieabHo. JI12

12. BriBoa ¢popmynsl 3akoHa [xoyns-Jlenna B nuddepenunansuoit popme. JI12

13. BeiBog ycnoBus nonydenusa makcumanbHoro KITJ[ ucrounuka toka. JI12

14. OOGocHoBanmue 3akoHa Oma B nuddepeHumanbHO (GopMe Ha OCHOBE KIACCHMUYECKOW TEOpUH
MPOBOJIUMOCTH MeTaJlIOB. JI13

14. OGocnoBanue 3akoHa J[xoynsa-Jlenuna B nuddepeHnmanbHOi GopMe HAa OCHOBE KIACCHUYECKOU
TEOPUH MPOBOJAUMOCTU MeTaLIOB. JI13

1. BeiBog opmysiel BEKTOpa MATHUTHOW WHAYKIIMU B IIEHTPE KPYTOBOTO MPOBOJAHKKA ¢ TOKOM. JI14

2. BeiBog popmynbl cuiibl AMmiepa, JEHCTBYIOIMIEH MEXIY IBYMsI MIPSMBIMU MPOBOJHUKAMHU C TOKOM.
14

3. BeiBox hopmyiiel cunbl Jlopenna. J114

4. BeBoxg ¢opMmynsl Ul pagudyca  TPAaeKTOPUM  3apsHDKEHHOW — YacTHIbI,  JABIKYLIEHCs
MEePIEHANKYISIPHO CUIIOBBIM JuHUsIM. JI14

5. BeiBoa hopmymibl 111 MArHUTHOM MPOHUIIaeMOCTH BeriecTsa. JI15

6. BeiBox hopmyiel 3/1C uHAYKIIMK MPU TBUKEHUU MMPOBOJHUKA B OJJHOPOTHOM MarHUTHOM TIOJIE.

7. BeiBoa opmymbl pabOTHI IPU JBUKEHUH MMPOBOIHUKA C TOKOM B MArHUTHOM TIOJIE.

8. BoiBo1 (hopMyJTbI TOKA MPU Pa3MBIKAHUH TICTIH.

9. BeiBoa hopMyIIbl TOKA MPU 3aMBIKAHUU TIETIH.

10. BeiBoz1 hopMyIIbl SHEPTUM MAarHUTHOTO TOJIS.

11. BeiBoa auddepeHnnanbHOro ypaBHEHUs! CBOOOHOTO HE3aTyXalOIIEero KoJieOaHusl.

12. BeiBox AuddepeH1naibHOro ypaBHEHUs CBOOOIHOTO 3aTyXalOIIEero KojJebaHusl.

1. DOnextpuueckuil 3apsn. ODneKTpu3alus. 3aKOH COXpaHEHMs 3apsioB. B3aummoneicTBue 3apsizios.
3akoH Kynona.

2. Onekrpuueckoe mnoze. HampsokeHHOCTh »ieKTpudeckoro mouss. M3o0pakeHHe 3JIeKTPHYECKOTO



MOJIsL CUJIOBBIMU TMHUSAMU. [loJie cucTeMbl 3apsiioB.

3. Ilotokx Bekropa HampsbkeHHOCTH. Teopema Octporpaackoro — Iaycca. HampsikeHHOCTH
ANEKTPUYECKUX MOJIeH MPSIMOIUHEHHOTO TPOBO/Ia, MIOCKOCTH, KOHIEHCATOPA.

4. Tlorenuman. Pa3HocTh mnoTeHIManoB. HamnpsyKeHHOCTh 3JEKTPUUECKOTO IMOJI KaK TIPagueHT
MOTEHIIUANA.

5. llupkynsauus BeKTOpa HANPsS)KEHHOCTH.

6. DIEKTPUYECKUN TUTIOJIb.

7. Buasl quanekTpukoB. [lomspusanus quaIeKTPUKOB.

8. PaBHOBecue 3aps/10B HA MPOBOIHUKAX.

9. DnexTpuueckas eMKOCTb IpoBogHNKA. KoHIeHCATOpBI. DeKTpUUYecKasi EMKOCTh KOHIEHCATOpA.

10. DnexkTpuuecKuii TOK U €ro XapaKTEPUCTUKHU.

11. ConpoTtusnenue. 3akoHsl OMma.

12. OnbITHBIE JOKA3aTEIbCTBA AIEKTPOHHOM MPOBOIUMOCTH METAIIIOB.

13. OcCHOBHBIE MOJOXXEHUS KJIACCHUYECKOM TEOPUM AIIEKTPONPOBOAHOCTU (DJIEKTPOHHAs TEOpUs
Hpyne-Jlopenna).

14. TepmoanexkrpuyectBo. Tepmonapa.

15. MarautHoe 1oJjie B BAKyyME U €0 XapaKTepUCTHKA.

16. 3axon buo-Caapa-Jlamiaca. Bekrop MarHuTHOM MHIYKIUU TOJISL IPSIMOTO U KPYrOBOTO TOKA.

17. Cuna Jlopenua. JIBuxxeHue 3apsiia B MArHUTHOM TI0JI€.

18. Marnutsslii noTok. Teopema ['aycca uisi MATHUTHOTO TTOJIA.

19. SIBnenue 35eKTpoMarHuTHOM UHAYKIMU. 3akoH Papazes. [Ipasuio Jlenna.

20. Camounnyxkuusi. UHayKTUBHOCTH KOHTYpa. COJIEHOU.

21. B3auMHas MHIYKIUS.

22. BuxpeBbl€ TOKH.

23. MUnpeanpHbiii KosebOaTenbHBI KOHTYp. CBOOOAHBIE He3aTyxawmue Koiebanus. Dopmyna
Tomcona. PeanbHblii koebaTeabHbIN KOHTYP. 3aTyXarome KojieOanusl.

Bomnpocsr k 3auety
. YpaBHEHHE 3JEKTPOMAarHUTHOUN BOJIHBI. ICTOUHHMKH 3JIEKTPOMAarHUTHBIX BOJIH.
. CBOMCTBa 3JIEKTPOMArHUTHBIX BOJIH.
. [IIkana 351€KTPOMAarHUTHBIX BOJIH.
. Uctounuku cBeta. CBeToBoi moTokK. Cuna cBera. CBETUMOCTD. SIpKOCTB.
. OcBemieHHOCTh. HOpMBI OCBEILIEHHOCTH.
. [lornomenue cera. 3akoH byrepa. Ilornomnienue ceera pactBopamu.
. OnTuka. ['eomerpuueckas ontuka. [Ipunuun depma. Pacnpoctpanenue ceera.
8. OtpaxkeHnue cBera. 3aKOH OoTpakeHUs cBera. [lomyueHune n3o0pakeHHsI B TUIOCKOM U C(hepUyecKoM
3epKaax.
9. IlpenomiieHne cBeTa. 3akOH NpeaoMieHus cBeTa. [IpoxoxxaeHue ayya yepes npusmy.
10. SIBieHME MOTHOTO BHYTPEHHETO OTPAKEHHUSI.
11. JIunzel. @opmyna nunH3bl. Popmyna TOHKOW JMH3BL. [locTpoeHune M300pa)KeHHs TMPH TTOMOIIU
JIMH3BL.
12. CnoxxeHue CBETOBBIX BOJH OT OOBIYHBIX HCTOYHHUKOB cBeTa. KOrepeHTHble MCTOYHUKU CBETA.
[TonyuyeHne KOrepeHTHBIX UICTOYHUKOB CBETA.
13. UnTepdepenuus caera.
14. Natepdepennius cBeTa B TOHKUX IUICHKaX (ITOJI0CH paBHOTO HAKJIOHA).
15. UnTepdepenus cBeta B TOHKUX IJICHKAX (IIOJIOCHI PABHOM TOJIIUHBI).
16. Ilpunnun ['tolirenca — @penenst. Meron 301 Openens.
17. Indpakuus Ha KPYTJIOM OTBEPCTHUH.
18. dudpakius Ha meau B MapauieIbHbIX Tydax.
19. ludpakius B mapayienbHbIX JTy4aX Ha JUPPAKIIMOHHOMN pEeIIeTKe.
20. EcrecTBeHHBIN U MOJISIPU30BAHHBIHN CBET.
21. [lonspu3zauus cBeTa Npyu OTPAKEHUH U MPETOMIICHUH HAa TPAHUIIE ABYX JUAJIEKTPUKOB.
22. JIBOoitHOE JTyUYenpeOMIICHHE.
23. Ilpusma Huxoss. 3akon Mantoca.
24 .HckyccTBeHHAas MOJISPU3aLNs CBETA.
25. OnTnyecky akTUBHBIE BElIECTBA. BpalieHne miocKoCcTy NOoIspU3aiy.

NN N kW —



26. [IpumeHeHue NOIspU3aIUU.

. TenymoBo€ U3IIy4eHHE U €r0 XapaKTEPUCTUKH.

. XapakTepHUCTUKH U3ITydaloIuX Tell. AOCOTIOTHO YepHOe U abCONIOTHO Oenoe Tena.
. 3aKOHBI TEIUIOBOTO U3ITyUEHHUS.

. KBanroBas runotesa [lnanka.

. Ontnyeckas TMPOMETPHUSL.

. OnbiTel CTONETOBA.

. 3aKOHBI (HOTOINEKTPHUECKOTO P PeKTa.

. YpaBHeHHEe DWHIITEHHA.

. [IpakTuaeckoe nmpumenenue Gorodddexra.
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Tembt nucomennvix pabom (Icce, pepepamot, Kypcogvle pabomot u op.)
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