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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CniocoGeH ucmoib30BaTh 0a30BbIE 3HAHUS €CTECTBEHHOHAYYHBIX AUCITUIUINH B
npodeCCHOHATBHOMN 1S TENbHOCTH, TPUMEHSATh METOJIbl MATEMAaTHYECKOTO aHAITN3a U
MOJIEJIMPOBAHUs, TEOPETUYECKOTO U HKCIIEPUMEHTAIBbHOTO UCCIIEI0BAaHU
NJI-3 lemoHCTpHpYyeT MOHUMaHKE (PU3NUECKUX SIBJICHUN U MPUMEHSIET 3aKOHBI MEXaHUKH,
TEPMOJUHAMMKH, dJICKTPUUECTBA U MarHETU3Ma
NJ1-4 JleMOHCTpUpPYET 3HAHUE PJIEMEHTAPHBIX OCHOB ONTUKH, KBAHTOBOM MEXaHUKHU U
aTOMHOM (PU3HUKHK

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanusanuu: ITncemenHas pabora
1. KonTponbnas pabota Ne 1 «BonnoBas ontuka» (KonrponsHas padora)
2. KontponbHas padorta Ne 1 «Mexanuka» (KontponbHas padoTta)
3. Kontponbnas padota Ne 1 «Onekrpoctaruka» (KontponbHas padora)
4. KontponbHas padora Ne 2 «Maruetusm» (KonrponbHas padota)
5. Kontponbnas padora Ne2 "KBanroBas ontuka" (KonTponbHas pabora)
6. Konrposnbnas padora No2 "Tepmonunamuka". (KontponsHas padota)

®Dopma peanuzaru: YctHas hopma
1. 3amuTa naboparopHsix padot «BoaHoBas onTuka-1» (JlaboparopHas padota)
. 3amuTa 1abopaTopHbIX paboT «BoaHoBas ontuka-2» (JlaboparopHas pabota)
. 3amuTa 1abopaTopHbix padot «BomaHoBas onTHka-3» (Jlaboparopnas padota)
. 3amuTa 1abopaTopHbIX paboT «BoaHoBas ontuka-4» (JlaboparopHas pabota)
. 3amuTa abopaTtopHsix padot «KBanToBas ontuka-1» (Jlaboparopnas padoTta)
. 3amura 1abopatopHbIX padboT «KBaHTOBas onTHka-2» (JlaboparopHas padoTta)
. 3amuTa 1abopaTopHbIx padot «Maraetusm-1». (JlabopaTopHas pabora)
. 3amuTa 1abopaTopHbIX padboT «Marnetuszm-2» (JlabopatopHas pabora)
. 3amuTa 1abopaTopHbIx padot «Mexanuka-1» (Jlaboparopnas padoTa)
10. 3amuTa 1abopatopHbIX paboT «Mexanuka-2» (JlabopaTopHas pabora)
11. 3amura nabopaTopHbix padot «Mexannka-4» (Jlabopatopuas pabora)
12. 3amura naboparopubix padbot «Tepmoaunamuka-1» (JlaboparopHas pabota)
13. 3amura 1a00paTopHbIX paboT «IIeKTpOMarHuTHbIE Kosebanus» (JlabopatopHas pabora)
14. 3amuTa 1a00paTOpHBIX paboT «InekTpocTaTka -2». (JlaboparopHas paboTa)
15. 3amura mabopaTopHBIX padoT «InekTpocTaTrka -3». (JlaboparopHas padoTa)
16. 3amuTa 1a00paTOpHBIX paboT «nekTpocTaTHKa -4». (JlaboparopHas paboTa)
17. 3amura nabopaTopHbIX paboT «AnekTpocratuka-1». (JlabopatopHas pabora)
18. 3amuTa 1a60paTOpHBIX PabOT «IIEMEHTHl KBAaHTOBOM MEXaHUKU M aTOMHOM (DU3UKI»
(JTaboparopnas paboTa)
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BPC aucuunjiauHbI

2 cemecTp
Beca koHTpOIBHBIX MeponpusTuii, %o
WNunekc KM-1 | KM-2 | KM-3 | KM-4 | KM-5 | KM-6
Paznen nucuunnuHbl KM:
Cpoxk KM: 3 7 11 15 9 14
Mexanuka
[TocTtynarenbHOE IBUKEHUE + + + +
BpamarenbHoe 1BUXKEHUE + +
MonekynspHas ¢puzuka u
TEPMOJIMHAMUKA
MonekynspHasi puzuka u + +
TEPMOJIMHAMUKA
Bec KM: 12 12 12 12 26 26
3 cemectp
Beca KOHTpOIBHBIX MeponpusITHil, Yo
Paznen HNunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
mucruiuiieel | KM: 10 11 12 13 14 15 17 18
Cpox KM: 2 4 6 8 10 12 9 15
DJIEKTPUUYECTBO
DJIEKTPUUYECTBO + + + + +
Maruetusm, KoineOaHus 1
BOJIHBI
Maruetusm + + +
Konebanus u BOTHBI
Bec KM: 8 8 8 8 8 8 22 22
4 cemecTtp
Beca KOHTPOJIBHBIX MEPONIPUATHIL, %o
Pa3nen Hunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
TUCIIUILINHEI KM: 19 20 21 22 23 24 26 27
Cpok KM: 2 4 6 8 10 12 9 15
Orntuka
BousiHoBas ontrka + + + + +
KBanToBas ontuka + + +
DJIEeMEHTHI KBAHTOBOMU
MEXaHHUKH U aTOMHON (U3UKH
DJIeMEHTHI KBAaHTOBOU N
MEXAaHHUKH 1 aTOMHON (U3UKH
Bec KM: 8 8 8 8 8 8 22 22

$06m1as acts/Jj1s1 MPOMEKYTOYHOM aTTecTaund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
OIlK-1 N-3omk-1  HdemoHcTpupyer | 3HATh: 3amura 1abopatopHbIx padoT «Mexanuka-1» (JlabopaTopnas padora)

IIOHMMAaHHE buznyeckux
ABJICHUM W IPUMEHSET
3aKOHBI MEXAHUKH,
TEPMOJIMHAMUKH,
JJIEKTpUYECTBA "
MarHeTu3Ma

OCHOBHBIE 3aKOHBI (PU3UKH
MarHUTHBIX SIBIICHUH
OCHOBHBIE 3aKOHBI
MOJICKYJISIPHON (U3UKH U
TEPMOIUHAMUKHU

METObI 00pabOTKH
PE3yNbTaTOB U3MEPEHUS
(U3HYECKUX BEIMYUH
OCHOBHBIE 3aKOHBI TEOPUH
AIIEKTPUYECTBA

OCHOBHBIE 3aKOHBI TEOPUH
KoJ1e0aHui 1 BOJIH
OCHOBHBIE 3aKOHBI
KJIACCHYECKOW MEXaHUKHU
YMeTs:

MPEICTABIATH PE3YIbTATHI
AKCIIEPUMEHTAIBHBIX
HUCCIIEJOBAHUN B BUJE
OTYETOB, rpauKOB, TAOIHUI]
MIPUMEHSTH (pU3nUecKue
3aKOHBI MOJICKYJISIPHON
(U3HKU ¥ TEPMOTUHAMUKH
JUTSL PEIICHUS TUTIOBBIX
3a/1a4y

3amuTa nabopatopHbsix padbot «Mexanuka-4» (JlaboparopHas padoTa)
3amuTa JlabopaTopHbIX padot «TepmoauHamuka-1» (Jlaboparopuas
pabora)

KonTtponsHast padora Ne 1 «Mexanuka» (KonrponsHas padora)
KonTponbnas padora No2 "Tepmoaunamuka". (KontponsHas pabota)
3amuTa JIabopaTOpHBIX padoT «AiekTpocTarrka-1». (JlabopaTopHas
pabora)

3amuTa JIabopaTOpHBIX paboT «DieKkTpocTaTuka -2». (JlaboparopHas
paborta)

3ammTa 1a00paTOPHBIX padoT «AieKTpocTaTuka -3». (JlabopaTopHas
paborta)

3ammTa 1a00paTOPHBIX paboT «DJeKTpocTaTuka -4». (JlabopaTopHas
paborta)

3amuTa 1abopaTopHbIX padoT «Marnetusm-1». (JlaboparopHas padora)
3amura 1a6opaTtopHbIX paboT «Marnetusm-2» (JlaboparopHas pabota)
3ammTa 1a00paTOPHBIX pabOT «DIEKTPOMArHUTHBIE KOJICOAHUS
(JTabopaTopnas pabora)

Kontponbnas padota Ne 1 «9nekrpocratukay (KoHTponbHas paborta)
KonTtponbHas padora Ne 2 «Marneruzm» (KontposnbHas padora)
3amura 1a60paTOPHBIX padOT «DIEMEHTH KBAHTOBOM MEXaHUKHU 1
aToMHOH ¢u3ukm» (JlaboparopHas padora)




NPUMEHSATH (pr3nyeckue
3aKOHBI TEOPUU MarHeTU3Ma
JUISL PELICHUST TUITOBBIX
3aja4

CTPOUTH MaTeMaTHYECKHE
MoJieN PU3NIECKUX
SIBJIEHU

IPUMEHATH (pru3nyecKue
3aKOHBI TEOPHUU
JIEKTPUYECTBA ISl PEIICHUs
THUIOBBIX 33134

NPUMEHSATH (pru3nyeckue
3aKOHBI MEXaHUKH IS
peleHys THIOBBIX 33134

OIlK-1

N-4omk1 JemoHCTpUpYeT
3HAaHUE 3JIEMEHTapHBIX
OCHOB OIITHKH, KBaHTOBOM
MEXaHUKU u aTOMHOM
buzuku

3HaTh:

OCHOBHBIE 3aKOHBI
F€OMETPUYECKON 1
(bu3nUuecKoil ONTUKU
OCHOBHBIE 3aKOHBI aTOMHOM
¢buzukn

3JI€MEHTapPHBIE OCHOBBI
KBAaHTOBOI MEXaHUKHU
YMerts:

MIPUMEHATh OCHOBHBIE
YpaBHEHUS U TOHSATUS
KBAaHTOBO MEXAHUKU IJIs
pelieHust TUTIOBBIX 3a/1a4
MPUMEHSITh (pU3NUecKue
3aKOHBI BOJIHOBOU U
KBAHTOBOU ONTUKU AJIS
peleHust TUTIOBBIX 3a/1a4
MIPUMEHATHh METO/IbI
TEOPETUUECKOTO U

3amura 1abopatopHbIx padboT «Mexanuka-2» (JlabopaTopnas padora)
3amuTa nabopatopHbsix padboT «BoxHoBas onTuka-1» (Jlaboparopnas
pabora)

3amura 1abopaTtopHbIX paboT «BoaHoBas ontuka-2» (JlaboparopHas
pabora)

3amura 1abopatopHbIX paboT «BomHoBas ontuka-3» (JlaboparopHas
pabora)

3amura 1a6opaTtopHbIX paboT «BonaHoBas ontuka-4» (JlaboparopHas
pabora)

3amura 1abopatopHbIx pabot «KBaHToBas ontuka-1» (JJabopaTopHas
pabora)

3amura 1abopatopHbIx pabot «KBaHToBas onTuka-2» (JlabopatopHas
pabora)

3amura 1ab0paTopHBIX paboT «IJIeMEHTHl KBAHTOBOM MEXaHUKHU U
aToMHOU pu3ukmn» (Jlaboparopnas padota)

KonrtponsHas pabora Ne 1 «BoxnoBas ontuka» (Kontponsnas pabota)
Kontponbnas padota No2 "KBantoBas ontuka" (KonTponbHas padora)




HKCHEPUMEHTAIHLHOTO
uccieoBaHusl (pU3nIecKux
SIBJIEHU

IPUMEHSATH (pru3nUecKue
3aKOHBI aTOMHOU (PU3UKU
JUISl PELIEHUs] TUITOBBIX
3a/1a4




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

2 cemecTp

KM-1. 3amura sadopaTtopHbix padotr «MexaHuka-1»

®opmbl peanauzanuu: YcrHas Gpopma

Tun koHTpoBLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 12

IIpouenypa npoBeeHNs KOHTPOJIBLHOIO MEPONIPUATHS: Y CTHBIN OIIPOC 110 Ouieram

KpaTlcoe CodcpiKaHUuE 3alaHUA:
HpOBepKa 3HaHHUA MCTOA0B 06pa6OTKI/I PE3YIbTATOB USMCPCHU (I)I/I3I/I‘ICCKI/IX BCJINYHMH U
YMCHUA UX UCIIOJIB30BATh

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: 1.Kakas BennunHa Ha3bIBaeTCs aOCOIOTHOM MMOTPEIIHOCTHIO0 U3MEPEHUS?
METO/IbI 2.Kak paccunTtbIBaeTcs ciiydaiiHasi IOrpelIHOCTh U3MEPEHU?

00paboTKn 3.ChopmynupyiiTe nmpaBuia OKPYyrJICHHS PE3yJIbTATOB H3MEPECHU.
pe3yibTaTo 4.ChopmynupyiiTe npaBuia onpeaeaeHNs NOrPEIHOCTH KOCBEHHOTO

B M3MEpEHUsI.

U3MEepEeHus

buszndecku

X BEJIMYUH

YMers: 1.ITocTpoiite rpaduueckre 3aBUCUMOCTH KOOPAMUHAT TeJla, OpOLIEHHOTO B 10JIE
HpeCTaBIs TSKECTH, OT BpEMEHH T0JIeTa

Th 2.3anummTe pe3yNbTaThl BHITOJHEHHBIX YKCIIEPIMEHTOB B CTAHJAPTHOM BHUJIC
pe3yibTaThl 3.3anummre pe3yapTaT U3MEPEHHUs C YKa3aHUEM Ha JJOBEPUTEIbHYIO
IKCIIEPUMEH BEPOSITHOCTD

TaJIbHBIX 4.CoctaBbTe Ta0NMIly pe3yIbTaTOB MPSIMBIX U3MEPEHUH, BHITIOJTHEHHBIX B
MCCJIeI0BaH nabopaTopHoi pabore

Ui B BHJIE

OTYETOB,

rpauKoB,

TabJIUIL

Onucanue MKAJbI OLEHUBAHUS :

Ouyenxa: 5
Huodicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15

Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE

BBIIIOJIHEHO B MOJIHOM 00bEME HJIA BBIIOJIHEHO MNpEUMYyIICCTBCHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 65

Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOMIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpaBIeHHUE JIJIsl OTBETA HA HUX

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 50

Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIIAETCS

€CJIM 3a1aHNUC NPCUMYIICCTBCHHO BBIIIOJIHCHO




Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIACTCS
€CJIM 3aJ]JaHue BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-2. 3amura adopaTtopHbix padot «MexaHuKa-2»

®opmbl peaau3anuu. YcrHas popma

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 12

IIpouenypa npoBeaeHnss KOHTPOJBLHOI0O MEPONIPUSATHS: YCTHBIN OMPOC 10 Oueram

KpaTkoe conep:kanue 3a1aHusi:
HpOBepKa 3HAHUI OCHOBHBIX 3aKOHOB MCXAaHUKHU HOCTYHaTeHBHOFO JOBUXXCHUA U YMCHI/ISI nux

HCIIOJIB30BAaTh JJIA pCHICHUSA 3a1a4d

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMerTs: IIPUMEHSATH METO/bI 1.00BscHUTE, MOXKHO JIU IPUMEHSTH 3aKOH COXPAaHEHUS

TEOPETUIECKOIO 51 MEXaHNYECKOM YHEPTUU K CUCTEME JIBMXKYLIUXCS TEIl B

SKCIEPUMEHTAIBHOIO MamHe Ateyna?

UCCIICJOBAHUS buzngecknx 2.Kaxk sKcriepMMeHTaIbHO ONPEAEIUTh CHILY TPEHHS

SABJICHUI CKOJIBXKEHUS MEXKIY TBepAbIMH TenaMu? OObsicCHUTE
METOAMKY IPOBEICHUS] SKCIEPUMEHTA

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHUe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 65
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoiio" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIHHO" BBICTABIISETCS
€CITH 3a/l1aHue NMPEUMYILECTBEHHO BBITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-3. 3amura 1adopaTopHbiX padot «MexaHuka-4»

®opmbl peaausanuu: YcrHas popma

Tun koHTpoABLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOr0 Meponpusitusi B BPC: 12

IIpoueaypa npoBeieHNsI KOHTPOJIBLHOIO MePONIPUATHSA: Y CTHBIN OIPOC 10 Ouieram

KpaTlcoe CoA€cpKaHME 3alaHUA:
HpOBepKa 3HAaHUA OCHOBHBIX 3dKOHOB MCXaHUKHU BpPAIIATCIILHOI'O IBUKCHUA U YMCHHA UX
HCIIOJIB30BAaTh JJIA pCIICHUSA 3a1a4d




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE 3aKOHBI 1.KakoB ¢u3ndeckuii CMBICII MOMEHTA WHEPLIUU
KJIACCHUECKON MEXaHUKH TBEpAOro Tena’?

2.Chopmynupyiite onpenencHIe MOMEHTA CUJIBI
OTHOCHUTEJIbHO HETIOABIKHOTO MOJII0Ca, OTHOCUTEIBHO
HEMOJIBUKHOMN OCH.

3.3anumuTe OCHOBHOE YpaBHEHUE TUHAMUKH
BpaIaTEILHOTO JIBMXKCHUS U OXapaKTepU3yHTe
BXOJIAIIME B HETO BETUYHHBI.

4.ChopmynupyiiTe onpeaeneHue MOHATHIO IEPHOaa
koJiebanui. Kak cBsi3aHbl MEXy MeproJI KojieOaHU! 1
COOCTBEHHAs 4aCcTOTa KOJeOaHu?

YMeTh: TpUMEHATHh (HU3UYECKHE 1.Paccunraiite MOMEHT UHEPIIMHU CILIOIITHOTO
3aKOHbl MEXAHUKH [UJIsl pEelIeHUs OJIHOPOJIHOI'0 KOJIblIa OTHOCUTENIBHO OCH,
TUIIOBBIX 33724 MEePIEeHIUKYJISPHON MIOCKOCTH KOJIbLIA U TIPOXOAsIIei

yepes ero HEHTP.

2.0npenenuTe BpallaroIIie MOMEHTBI CUJI B YCTAHOBKE
naboparopHoOit paboThl N7, KaKOBBI HAIPABIICHHS
MOMEHTOB 3THX CHJI?

3.Kak Ha 3KCcTIeprMEeHTAIbHOW YCTaHOBKE JIA00PaTOPHOM
paboTbl Ne9 MOKHO U3MEHHUTD BpaAIOMIAA MOMEHT?
Kaxkue cumbl co3/1ar0T Bpalarommue MOMEHTHI?
Onpexnenure HarpaBie€HUE BEKTOPA PE3YJIbTUPYIOLIETO
BpAIllalOIEro MOMEHTA.

4.Hapucyiite cxemy yCTaHOBKH J1a0OpaTOPHO paboThI
Ne7. Vkaxure cuibl, 1€HCTBYIOIINE HAa BCE OOBEKTHI
cucteMbl. Kakue U3 3TUX CUJI CO34at0T MOMEHT
OTHOCHUTEIILHO OCH BpAIlIEHUs, YeMY OHU PABHBI?
5.BeiBeaute popmyny Asig pacueTa MOMEHTA HHEPLIUU
KpecTo0Opa3HOro MasiTHUKA MO pe3yjbTaTaM
JKCIEPUMEHTA.

Onucanue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJTHEHO B TTOJTHOM 00'bEME WIIH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuil nopoe evinonnenus 3a0anus 6 npoyenmax.: 65
Onucanue xapaxmepucmuxu evinoaneHus shanus: OueHkKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpaBIEHHUE JUIsl pELICHUS 3a/1a4

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIISAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIIICTCS
€CJIN 3aJJaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIIECTBEHHO HE BBHIMOJTHEHO
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KM-4. 3ammura nadoparopubix pador «Tepmognnamuka-1»

®opmbl peanauzanuu: YcrHas Gpopma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpOIbHOrO MeponpusTusi B BPC: 12

IIpouenypa npoBeeHNsi KOHTPOJIBLHOIO MePONIPUATHSA: Y CTHBIN OIIPOC 110 Ouieram

KpaTlcoe CodcpiKaHuE 3alaHUA:
HpOBepKa 3HaHHA OCHOBHBIX 3aKOHOB MOJIGKYJIHpHOP'I (1)I/ISI/IKI/I U TCpPMOJUHAMHKHU U YMCHUS UX
HCIIOJIB30BAaTh JIsA pCIICHUS 3a1a4

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE 3aKOHBI 1.Copmynupyiite onpeneneHne MOISIPHON
MOJIEKYJISIPHOM buzukn u TEIJIOEMKOCTH ra3a.
TEPMOJMHAMUKHI 2.00BsicHUTE, TOYEMY TEIJIOEMKOCTh UACATLHOTO ra3a

3aBHCHT OT MPOTEKAIOIIETO B ra3e mpoiiecca.
3.ChopmynupyiiTe mepBoe HA4aI0 TEPMOTUHAMUKH
Pa3IMYHBIMH CIIOCO0AMU

4.Chopmynupyiite Teopemy bosbiiMana o cpennei
KHHETUYECKOUW SHEPTUU JIBHXKEHUS MOJIEKYIL.
5.ChopmynupyiiTe onpenerncHue MOHATHS ““YUCIIO
CTerneHel cBOOOAbI MOJIEKYIIBI .

YMeTh: NPUMEHATh (U3HUSCKHE 1.13 coctosiausi 1 B cocTosiHUE 2 KUCIOPO/I IEPEXOTUT B
3aKOHBI MOJICKYJSIPHON (U3MKH U pe3ynbTare ainadaTHOrO PACIIUPEHUS, TPH STOM
TEPMOJAUHAMUKUA  JUIsI  pEIICHUs naBieHue nagaeT B n pas. [lepexon u3 cocrosinust 1 B
THIIOBBIX 33734 COCTOSIHHE 2 aprOH MOKET COBEPIIMTh MHAYE: CHaYaja

10 U30TEPME, a 3aTeM 1o u3oxope. Halinure nasienue
ra3a B KOHIIE H30TE€pMHUECKOr0 IIpoLecca, eCiu
JTaBJICHHUE B COCTOSTHUU | paBHO P.

2.B cocyne ¢ Temnon30aupyOUMMI CTEHKaMH 110/
nopurHeM HaxoauTcss N MoJeKys aproHa npu
temneparype T1. [lopiienb HaunHAIOT MOAHUMATS, U, B
pe3ysibTaTe paclIMpeHus ra3a, ero TemrnepaTrypa najaaer
no BennuuHbl T2<T1. Onpenenure 00beM ra3a B KOHIIE
pacipeHusi, €CIu HayalbHOE JaBJIEHUE ra3a paBHO pl.
3.B 6annone HaXOaUTCS Ta3, INIOTHOCTH KOTOporo [11 =
2 xr/mM3 u nasnenue pl = latm. 13 Oamiona oTkayanu
4acThb ra3a, Ipyu 3TOM Macca €ro yMeHbIINJIach Ha 4 T,
nasieHue ynaiuo 1o p2 = 0,6 atM, a TemnepaTypa
ocrasiach npexxneit. Onpenenure oovemM V 6amuioHa.
4.B pe3ynbrare aauabaTHoro pacmuperust m = 0,4 kr
aproHa BJIBO€ €ro temMieparypa crana pasHa T = 500 K.
Onpenenure HaYaabHOE JaBJICHUE ra3a, €CIU €ro
HayvalbHbIM 00beM paBeH V = 1 mM3.

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonnenus 3uanusa: OueHka "oTINYHO" BBICTaBISAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJIHEHO MMPEHMYIIICCTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 65
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEIBLHO' BBICTABIISIETCS
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-5. Kontpoabnas padora Ne 1 «Mexanuka»

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpPoIBHOr0 MeponpusaTus: KontponsHas padora

Bec koutposabHoro meponpusitusi B BPC: 26

IIpouenypa npoBeneHusi KOHTPOJBLHOIO0 MeponpusATHs: BrinogHeHne NMUCbMEHHON PabOThI 1O
ouneram.

KpaTKOC CoA€cpKaHMuE 3alaHUA:
HpOBepKa YMCEHHA UCIIOJIB30BATh 3aKOHBI MCXAaHUKU JJIAA pCIICHUS 3a/1a4

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: NpUMEHSATHh (U3HUECKUe 1.C Gamnu BbicoToit H = 25 M ropu3oHTansHO OpoIeH
3aKOHbBl MEXAHUKHU JUIsl pElleHUus KaMeHb cO CKOpocThio v = 15 M/c. Haligure
TUIIOBBIX 337124 KHMHETHYECKYIO SHEPTHIO KAMHSI CITYCTSI OJIHY CEKYHIIY

IocJie Hayaja IBrKeHus. Macca kamuasa m = (0,2 K.
ConpoTuBieHneM BO3yXa MpeHeOpeyb

2.Teno maccoii m1 =5 xr ynapsiercs 0 HETOABM)KHOE
TEeJo Maccoi m2 = 2,5 Kr, KOTopoe mocie yaapa
HaYMHAET JABUTATHCS C KUHETUYeCKou sHepruet W = 5
JIx. Cuutas yaap HeHTpaldbHBIM U YIPYTHM, HAWIUTE
KMHETUYECKYIO SHEPTHUIO NEPBOro Teja JI0 U Moclie

yjapa.

OnucaHue MKAJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe evinonnenus 3a0anus 8 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "Xopouo" BEICTABISETCS eCln
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHKa "yI0BIEeTBOPUTEIBLHO" BHICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BEICTABIISCTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJTU MPEUMYIIIECTBEHHO HE BBIMOJHEHO
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KM-6. Koutpouabnas padora Ne2 "Tepmogunamuka''.

®opmbl peanauzanuu: [luceMennas padora

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpobHOrO0 MeponpusTusi B BPC: 26

IIpoueaypa npoBegeHusi KOHTPOJIbLHOIO0 MepoONpHUATHs: BblnogHeHne NUCbMEHHONW paboThl MO
owieram

Kparkoe conepxanue 3a1aHus:
[TpoBepka yMeHUS HCIIOJIB30BATh 3aKOHBI MOJICKYISIPHOM (PU3UKH U TEPMOIMHAMUKH JIJIS

pE€UICHUA 3ada4

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

VYMeTh: TpHUMEHATH (u3nvecKue 1.Cpennss KuHETHYECKast SHEPTUS TOCTYNATEIBHOTO
3aKOHBI MOJICKYJSIPHOW (U3UKU H JIBMDKEHUS MOJIEKYIT @30T, HaXoAAmuxcs B o0beme 20 1,
TEPMOAMHAMHMKH Ul PEIICHHS cocraBiseT 5 kJ[k, a cpeHss KBaApaTu4Hasi CKOPOCTh
TUTIOBBIX 33124 MoJIeKyl — 2 km/c. OnpenenuTe Maccy ra3a B COCy/ie 1

€ro J1aBJICHUE.

2.B cdepuueckom cocyie ¢ BHyTpEHHUM quaMeTpoM d =
0,2 m Haxoautesa M = 0,022 kr yruiekucnoro rasa. /o
KaKoM TeMIepaTypbl MOXKHO HarpeTh COCY/l, €CIIU €ro
CTEHKHM BBIJIEP’KUBAIOT MakcuMaslbHOE AaBieHue p = 0,5
MIIa? Onpenenute KOJIMYECTBO MOJIEKYJ B COCYIE,
CPEIHIOI0 KUHETHUUYECKYIO DHEPIHIO IBUKEHUS OJJHOU
MOJIEKYJIbl M1 BHYTPEHHIOIO YHEPTHIO Ta3a MpU
MaKCHMaJIbHOM JaBJICHUH.

3.Haiinure u3MeHeHrne Macchl M KOJIMYECTBA MOJIEKYII
BO31yXxa B KoMHare oobeMoM V = 50 M3 mpu
atmocdepHom nasnenuu P = 0,1 MIla, ecnu
Temreparypa Bo3ayxa yenanuunack ot T1 =290 K go T2
=300 K. Kak n3meHunach npu 3ToM BHYTPEHHSS
9Heprus Bo3ayxa B koMHare? CuuTarh Uit BO31yXa m =
0,029 Kr/Moub.

4.0Onpenenute BHYTPEHHIOK YHEPTHIO KUCIOPOAa,
HaxOJISIIerocs B cocye BMecTUMocThio V = 10 11 ipu
nasinenuu p = 0,5 MIla u Temneparype 71 = 280 K.
Kakoe xonmnuecTBO TEIIOTHI TpeOyeTcs JUisl HarpeBa
ra3a B 3ToM cocyze a0 72 =300 K ?

5. TemoBas mamnHa padoraer no uukiy Kapho.
Pabouum Tenom siBisieTcs yriekucibiil raz maccoit 100 r.
PasHocTh MEXy MaKCUMaJIBHOW 1 MAHUMAJIBHON
BHYTPEHHEHN 3Heprueu rasa B 1ukie cocrasiseT 15 kJIx.
Onpenenurte TemnepaTypy HarpeBartess, €Ciiu
tepmuueckuid KI1/I nuxna pasen 0,45.

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 85
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'beMe WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 15
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHuE MMPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

3 cemecTp

KM-10. 3ammTa 1a060paTopHbIX padoT «JeKTpocTaTuKa-1».

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro Meponpustusi B BPC: 8

IIpouenypa npoBeieHNsi KOHTPOJIBLHOI0 MEPONIPUATHSI: YCTHBII onpoc 1o ouiietTam

KpaTKOC CoA€cpKaHUuE 3alaHUA:
IMPOBEPKa 3HAHUA OCHOBHBI 3dKOHOB TCOPUH IJICKTPUYICCTBA U YMCHUA UX UCITIOJIB30BATh AJIA

peuieHus 3aaa4

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHbBIE 3aKOHBI TEOPUU 1.ChopmynupyiiTe OCHOBHON 3aKOH JIEKTPHUECKUX
3JIEKTPUYECTBA rapMoHu4eckux kosaebanuii. [loscHute Bxoasiue B HEro
BEJIMYHHBI

2.ChopMynupyiTe OCHOBHBIE ITpaBUIIa 3aMHUCH
pe3yIbTAaTOB IKCIIEPUMEHTA B CTAHIAPTHOM BHUJIC
3.00bsICHUTE MIPUHIIMI YCTPOMCTBA ANEKTPOHHOTO
ocrmiorpaga

4.YT0 Ha3bIBAETCS KJIACCOM TOUHOCTH
ANEKTPOU3MEPUTETHLHOTO ITprdopa?

5.YT0 Ha3bIBaeTCA AECUCTBYIOLIUM 3HAYCHUEM
MIEPEMEHHOT0 TOKa?

YMeTb: NpUMEHATh  (uznueckue 1.Ha skpane ocunmiorpada noiaydeHo nzoopaxeHue
3aKOHBI TEOPUH JIEKTPUUECTBA AJIs MEPUONYECKOr0 CUTHAJIA CHHYCOUJAIIbHON (POPMBI.
pellIeHHs TUIIOBBIX 3a7a4 Omnpenenure aMIUIMTYIHOE U IEHCTBYIOIIEE 3HAUCHHE

HaINpsDKCHUS. 3alUITUTE PE3yJIbTaT B CTAHIAPTHOM BHJIC.
KoaddunmenT ycunenus no BepTUKaIbHOM ocl YM =
0,5 B/nen

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBITIOJTHEHO B MOJIHOM 00bEME WIIH BBITIOHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyermax: 65
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OIeHKa "X0opoIio" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE ISl PEIICHUS 3a/1a4
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-11. 3ammuTa 1a60paTOpHBIX padoT «JIeKTPOCTATHKA -2».

®opmbl peaau3anuu: YcTHas popma

Tun KoHTPOILHOT0 MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 8

IIpouenypa npoBeaeHnss KOHTPOJBLHOI0O MEPONIPUSATHS: YCTHBIN OMPOC 10 Oueram

KpaTkoe conep:kanue 3a1aHusi:
HpOBepKa 3HAHUI OCHOBHBI 3aKOHOB TeOpI/II/I BHGKTpI/I‘ICCTBa nu yMeHI/Iﬂ HUX UCIIOJIB30BATh IJIA
pelleHus 3a1a9

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3HaTh: OCHOBHBIE 3aKOHBI TEOPUU 1.YTo Ha3bIBaeTCS Pa3HOCTHIO MOTCHIIMAIOB
AIEKTPUYECTBA 3JEKTPOCTATUUECKOTO MOJIs?

2.KakoBa nuddepenimanbHas CBSI3b MEXy BEKTOPOM
HaIPSHKEHHOCTH 3JIEKTPOCTATUYECKOTO TIOJISI U
noteHyaiom? B yem 3akmodaercs ee GU3NUSCKUMA
CMBICT?

3.KakoBa unTerpanbHas CBsI3b MEXAY Pa3HOCTHIO
MOTEHIIMAJTIOB ¥ HAMPSKEHHOCTHIO AJIEKTPOCTATUIECKOTO
nonia? B yem 3akmrovaercs ee GU3NUECKUN CMBICHT?
4.Yto Ha3bIBaeTCs «CUIOBOH JUHUEH
3JEKTPOCTATHUECKOTO MOJsi»? KakoBbl OCHOBHBIE
CBOICTBA CHJIOBBIX JIMHUN? YeM OHM OOBICHSIOTCS?
5.KakoBbl 0COOEHHOCTH B3aUMHOTO PACTIOJIOKEHUS
SKBUIOTEHIIMANBHBIX U CUIOBBIX JTUHUIN
3JEKTPOCTATHUECKOTO MO ?

YMeTb: mnpuMeHATh (HU3UYECKUE 1.Hapucyiite kKapTUHBI CUIIOBBIX ¥ YKBUITOTEHIIUATBHBIX

3aKOHBI TEOPUU AJIEKTPUUECTBA JJIs1 JIMHUN 1S 3aJaHHOM CHCTEMBI IPOBOIHUKOB

pELICHHS TUIIOBBIX 3a7a4 2. Jlns peacrasienHoi 3aBucumoct E = f(r) Haiigure
3aBUCUMOCTD MTOTEHI[MAIA OT PACCTOSIHUSL, IOCTPOUTE
rpaduk.

3.ITo rpaduky 3aBUCUMOCTH MOTEHIIMATA OT KOOPIUHATHI
MOCTPONTE TPpaUK 3aBUCUMOCTH TTPOCKITUU BEKTOPa
HaIpPsHKEHHOCTH OT KoopAuHAThl. [losicHuTe moctpoeHusl.
4.00bsicHUTE B3aUMOCBSI3b MOJy4eHHBIX Bamu B pabote
rpaduKOB 3aBUCUMOCTH HAMPSHKEHHOCTH M MOTEHIIHANA
3JIEKTPOCTATUYECKOTO MOJIA OT KOOPAUHATHI.
5.Paccuuraiite 3HaYCHUS HANIPSYKEHHOCTH
AJIEKTPOCTATUYECKOTO MOJIA MOpe3ybTaTaM
BBITIOJIHEHHOT'O BaMU HKCIIEPUMEHTA

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
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Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MTOJIHOM 00bEME WITH BBITIOJHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 65
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JIsI PEIICHUS 3a/1a4

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
€CJIM 3aJJaHuE PEUMYIIECTBEHHO BHITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: ONeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITOIHEHO

KM-12. 3amura 1a00paTOopHBIX padoT «JIEKTPOCTATHKA -3».

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpustusi B BPC: 8

IIpoueaypa npoBeieHNsi KOHTPOJIBLHOI0 MEPONIPUATHSI: YCTHBII onpoc 1o 6uiietam

KpaTKOC Cod€cpiKaHMuE 3alaHUA:
HpOBepKa 3HAaHUA OCHOBHBIX 3dKOHOB TCOPHHU IJICKTPUYICCTBA U YMCHUA UX UCIIOJIB30BATh AJIA

penieHus 3aaa4

KoHTpoJibHBbIC BONIPOCHI/3aJaHNA:

3HaTh: OCHOBHbBIE 3aKOHBI TEOPUU 1.[JaiiTe onpenenenre 3IeKTPOEMKOCTH YETUHEHHOTO
AJIEKTpUYECTBA npoBoAHKKa. Yem onpenensercs ee 3HadYeHUE?

2.JlaiiTe onmpeneneHne MEKTPOSMKOCTH KOHAEH caTopa.
UYem onpenensercs ee 3HaUeHUE?

3.Kak paccuutarh 31€KTPOEMKOCTb IIJIOCKOTO
KOHJieHcaTropa?

4.Kak paccuuTarhb 31€KTPOEMKOCTb CPEPUIECKOT0
KOHJieHcaTropa?

5.Kak paccunTaTh 3J€KTPOEMKOCTb IMOCIEI0BATEIILHOTO
COEJIMHEHUS] KOHJIEHCATOPOB?

VYMeTb: mnpuMeHATh (HU3UYECKUE 1.JIBe GompIe KBaipaTHbIE METAITUYECKUE TIIIACTUHBI
3aKOHBI TEOPUHU DJIEKTPUUECTBA IS wiomaapio S = 0,1 M2 kaxkaast pacoI0KEHBI
pEelIeHUs TUTTOBBIX 33]1a4 MapajuieJIbHO Ha MAJIOM PaCCTOSIHUM JIPYT OT JIpyTa.

3apsiasl iactud Q1 = 0,3 mxKn u Q2 = 0,5 mxKo.
Haiinnre moBepXHOCTHYIO IIJIOTHOCTD 3aps/I0B Ha
KaKJI0M CTOPOHE IMJIACTHH. 3apsaaMH Ha TOpIaxX IIACTHH
npeHe0peyb.

2.Toueunsiii 3apsig Q OKpy»KeH TOICTOCTCHHBIM
chepruecKUM TTPOBOJISIINAM CIIOEM C paauycamu R1 u
R2, 3apspxkenHbiM 3apsgom 2Q. 3apsan Q Haxoautcs B
LeHTpe cumMeTpur. Haliiure noTeHiman Ha BHEIIHEN
noBepxHOCTU cheprueckoro cnos. [Toctpoute rpaduku
E =1 (r) u =f (r). [IpuHsTh HOMB MOTEHIKAIA HA
OECKOHEYHOCTH.
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3.Ha npoaomKeHuu TOHKOTO CTePIKHS JUTHHOM L,
3apsKEHHOIO € JIMHEHHOM INIOTHOCTBIO t, HA paCCTOSHUU
X1 ot Hero Haxonutcs 3apsin Q. Haitnure cuiy,
JICHCTBYIOLIYIO Ha 3apsil.

4.1IpocTpaHCTBO MEXAY ABYMSI KOHLIEHTPUUYECKUMHU
3apsHKEHHBIMU cpepaMu 3ar0THEHO IBYMS
chepruecKUMH CIOSMU AUDIEKTPUKOB. Pamuychel

chep R1 u R2, ux 3apsanet Q1 u Q2 = — Q1. I'panuna
paszfena cioeB AUAJIEKTPUKOB UMeeT paauyc R, ux
JURJIEKTPUUECKHE TPOHULIAEMOCTH COOTBETCTBEHHO
paBHbl €l =4 u €2 = 2. Haitaute pa3HOCTh NOTEHIIMATIOB
Mexay chepamu. [Tocrpoiite rpaduxu Dr(r) u Er(r).

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoichuii nopoe evinonnenus 3aoanus 6 npoyenmax. 65
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITM 3aJIaHUE MPEUMYIIECTBECHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-13. 3ammuTa 1a60paTopHbIX padoT «JIeKTpPOCcTATHKA -4».

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoABLHOr0 Meponpusitusi: Jlabopatopnas padora

Bec konTpoabHoro meponpustusi B BPC: 8

IIpoueaypa npoBeieHNsI KOHTPOJIBLHOI0 MEPONIPUATHSI: YCTHBIN onpoc 1o GuiierTam

KpaTlcoe CoA€cpKaHMuE 3alaHUA:
HpOBepKa 3HAaHUA OCHOBHBIX 3aKOHOB TCOPHHU IJICKTPUYICCTBA U YMCHUA UX UCIIOJIB30BATh AJIA

penIeHus 3a1a4y

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE 3aKOHBI TEOpPUU 1.ChopmynupyiiTe onpeaencHue najgeHus HanpsHyKeHUs
AIIEKTpUYECTBA U Pa3HOCTHU MOTEHINAJIOB

2.ChopmynupyiiTe METOT KOMIICHCAIINH TTPU U3MEPECHUH
O/1C? Kakue BeMMYMHBI KOMIIEHCUPYIOT IpYT Ipyra?
3.ChopmynupyiiTe onpeaeeHue CUbl TOKa U
ANEKTPOABIIKYILEN CHIIbI HCTOYHMKA. Kak Brl
MMOHMMAeTe TEPMUH «CTOPOHHSS CHIIa»?
4.Chopmynupyiite 3akoH Oma a1 ydacTka [enH,
conepxarniero J/[C
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5.ChopmynupyiiTe mpaBUIo 3HAKOB MPH 3aMMUCH 3aKOHA
Owma juis yyactka uenu, coaepxariero J/C.

YMeTh: NpPUMEHSTHh (U3HUECKUe

OnpenensTe DOKalaHHA HASATLHLEX HIMEPHTTLELK OPEOODOB,

3aKOHBI TCOPUH DJICKTPHUICCTBA JJIA ¥300PAKCHHEIX HA CXCME. :() »
pELIEHHUs TUIIOBBIX 3a1a4 L
1.
Haiiamre paagocTs NOTENIHEANOB MEXAY TOUKAME 1 B 2
f"l.l'l R‘ f’:.l':
I R,
=} -
| 2
2.
2. Yra er BOABTMETP, TIf it & Touxam 127 3magenna 3IC
£,=2B, &:=3B. 1;=1:=100x, R=100011.
3.
&1y R | wr
Hafgare paznocTs MOTEENEIN0E MEKTY Tonanm 1 ' 2 }_‘i)—_{‘
it 2
4,
HaSmaTe pas=HocTs NOTEHITHATOR MeaTy ToIEeH L =1
1,7y €1y &y
/ o __RA_, |
N il
|
5.
Onucanne MKAJbI OLCEHNBAHHSA:
Ouenka: 5

Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "OTINYHO" BBICTABIISIETCS €CIIH 3a/1aHUE
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 65
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIH 3a/IaHue MMPEUMYILIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHECHO

KM-14. 3amura s1adopaTtopubix pador « Marnetusm-1».

®opmbl peanusanuu: YcrHas Gopma
Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora
Bec konTpoabHoro meponpustusi B BPC: 8
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IIpouenypa npoBeaeHnss KOHTPOJBLHOI0 MEPONIPUATHS: YCTHBIN OMPOC 10 Oueram

KpaTkoe conep:kanue 3a1aHusi:

IMPOBCPKA 3HAHUA OCHOBHLIX 3dKOHOB TCOPHUU MATHECTU3MA U YMCHUA UX HUCIIOJIb30BATh JJIA

pE€UICHUA 3ada4

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBHBIE 3aKOHBI (PU3UKU
MarHUTHBIX SBJICHUH

1.JlaliTe onpeiesieHUE TOHATHIO «WIMHHS UHAYKIIUI
MarHuTHOrO NoJjisi». KakoBbl CBOMCTBA JTMHUI UHIYKIIHH
MarHuTHOTO OoJIsA?

2.Ha kakom (pu3n4eckoM SIBJICHHUH OCHOBAH METO/]I
M3MEPEHUS] MAarHUTHOW MHYKIIMHU, UCTIOJIb3YEMbI B
pabote? Kakoii 3aK0H ONMUCHIBAET ATO SBJICHHE U KOTJa
OHO HaOmonaercs?

3.KakoBbl 0COOEHHOCTH pacIpeAesICHHs] MAarHUTHOX
MHIYKIMU BJIOJIb OCH CcoJieHOH 1a?

4.Kakue cuibl IEUCTBYIOT Ha PaMKy C TOKOM B
ycTaHOBKe JabopaTopHoii pabotsl. Chopmynupyiite
yCIIOBUE PABHOBECHUS PAMKH C YY€TOM MOMEHTA YIPYTHX
CHIL.

5.Kakoii pu3mueckmii 3aK0H HCIIOIB30BaH B YCTPOHCTBE
amIepMeTpa Mp UM3MEPEHUU CHIIBI TOKA Yepe3 Hero?

YMeTh: NpPUMEHSTHh (U3HUECKUe
3aKOHBI TEOPUU MAarHeTH3Ma st
pellIeHus TUIIOBBIX 3a/1a4

1.K ToHKOMY OJTHOPOAHOMY MTPOBOJOYHOMY KOJIBILY
paanycoM R 1o 1ByM GE€CKOHEUHO JJIMHHBIM
MOIBOJISIIIIMM IIPOBOJIAM, PACTIOJIOKEHHBIM paiuaibHO,
noABoAT TOK |. HaliiuTe MarHuTHyt0 MHIYKIIUIO B
LEHTPE KOJIbIIa, €CIIH MOABOSIINE TPOBOAA JEIIST
KOJIBIIO Ha JBe qyru jaimuHou L u L/3

2.Haiiagute MarHUTHYO UHIAYKLIWIO MarHUTHOTO TOJI,
CO3/1aHHOTO OECKOHEYHBIM IIPOBOJIHUKOM, COTHYTBHIM B
kosbLo. Cuna Toka B mpoBoJie |, paauyc Butka R

3.B oaHOM MII0CKOCTH ¢ OECKOHEYHO JUTMHHBIM
IIPOBOJIOM, TI0 KOTOpOMY TeueT Tok [1, pacnonoxena
MIPSIMOYTOJIbHASI paMKa CO CTOpOHaMHU a u b, o0Tekaemas
TokoM [2. Haligute cuibl, ¢ KOTOPBIMH MarHUTHOE I10JIE
MPsIMOTO TOKA JIEUCTBYET Ha KAXKIYI0 CTOPOHY PAMKH.
PaccrosiHue ot mpoBoJia 10 Gunxkaifieil CTOpOHbl paMKH
C.

4 Mexy ToJIFocamMu JIEKTPOMAarHuTa B
TOPU30HTAILHOM MarHUTHOM I10JI€ HAXOIUTCS
MPSIMOJIMHENHBIN TPOBOJIHMK, PACIIOIOKEHHBIN
TOPU30HTAJIBHO U NEPIEHIUKYIIPHO JTUHUSAM MarHUTHOM
uHAyKuu. Kakol cuibl TOK JOJIKEH Te4b B POBOJIHUKE,
YTOOBI CHJIa HATSHXKEHUS B TIOJIEP’KUBAIOIINX €T0
rMOKHUX MPOBOJAX CTajla paBHOM Hy/I0? MarHutHas
MHAYKIMs B, oTHOLIEHNE Macchl MPOBOJHUKA K €TI0
JuIiHe m/[ U3BECTHO.

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15

19




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIH 3aaaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 65
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAIIPABIICHHE JIsl PEIICHUS 33124

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-15. 3ammura 1adoparopHbix pador «Marneruzm-2»

®opmbl peanusanun: YcrHas Gpopma

Tun KoHTpOIBLHOTO MeponpusaTus: JlaboparopHas pabora

Bec kouTposabHoro meponpusitusi B BPC: 8

IIpouenypa npoBeaeHnss KOHTPOJBLHOI0 MEPONIPUSATHS: YCTHBIN OMPOC 1O OueTam

KpaTkoe conep:kanue 3a1aHusi:
HpOBepKa 3HAHUJA OCHOBHBIX 3aKOHOB TeOpI/II/I Mar"setmui3mMa nu YMCHI/ISI nux HpI/IMeHﬁTL JJIA
pelleHus 3a1a9

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE 3aKOHBI (DU3UKU 1.3anummure Gpopmyny s cuisl Jlopenna

MarHUTHBIX SBJICHUU 2.071 KaKux napameTpoB 3aBUCUT KO3(pPUIIMEHT B
dbopmyne B=kI?

3.ITouemy 3aBucumocth B(H) mis dpeppomaraetikoB He
SBJIAETCS IMHEWHOMN?

4.3anumuTe ypaBHEHUE CBSA3U UHIYKIIUU U
HaNpsHKEeHHOCTU

5.3anumuTe GopMyay TEOPEMBI O HUPKYISILIUH
HaNpsHKEHHOCTH MarHUTHOTO IMOJIst

YMeTh: TNpuUMEHATh (u3HuecKue 1.Hapucyiite netniio ructepesnca, yKakuTe Ha pUCcyHKe
3aKOHbl TEOPUHM MAarHeTusMa s KOJPUUTUBHYIO CUIIYy U JalTE ONPEAEICHUE 3TOU
peleHus TUIIOBBIX 3a/1a4 BEJINYUHBI.

2.HapucyiiTe neTito rucTepe3nca, yKakuTe Ha pUCyHKe
OCTaTOYHYIO HAMarHUYEHHOCTh U JIATE OMpe/IeTICHIE
3TOM BEJIMYUHBI.

3.11on0KUTENBHO 3apsyKEHHAs! YaCTUIIA BIETAET B
OJIHOPOJIHO€ MarHUTHOE T0JI€ TaK, UTO BEKTOP €€
CKOPOCTH TMapajuiesieH WHAYKIIUH MarHuTHOTO moJst. [1o
KaKoi TpaeKTOpHH OyIIeT ABUTaThCS YacTUIa?
4.T1on0XHUTENBHO 3apsyKEHHAs! YaCTUIIA BIETAET B
OJIHOPOJIHO€ MarHUTHOE I0JI€ TaK, YTO BEKTOP €€
CKOPOCTH TEPHEHIANKYIISIPEH WHIYKIIMA MAarHUTHOTO
nosist. [1o kakoif TpaekTopuu OyneT ABUraThcs yactuia’?

Onucanue MKaJbl OLICHUBAHUA:
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Oyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME HJIH BBITIOJHEHO MPEHUMYIIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 65
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BBITIOJIHEHO

KM-16. 3ammuTa 1a00paTopHBIX padoT «JIeKTPOMArHUTHbIE KOJIeOaHUs»

®opmbl peanusanun: YcrHas popma

Tun KoHTpOIBLHOTO MeponpusaTus: JlaboparopHas pabora

Bec kouTposabHoro meponpusitusi B BPC: 8

IIpouenypa npoBeaeHnss KOHTPOJBLHOI0 MEPONIPUSATHS: YCTHBIN OMPOC 1O OneTam

KpaTkoe conep:kanue 3a1aHusi:
HpOBepKa 3HAHHUI OCHOBHBIX 3aKOHOB TeOpI/II/I KOJIe6aHPII>i 1 BOJIH

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: OCHOBHbBIE 3aKOHBI TEOPUU 1.3anumure auddepeHnnanbHOe ypaBHEHUE
KoJIeOaHUH U BOJIH BBIHY)KJICHHBIX KOJIEOaHUH

2.Chopmynupyiite onpeaesieHne JorapuGMuIecKkoro
JEKpEMEHTa

3.Yto Ha3bpIBaeTCAd KPUTUUECKHUM COIIPOTUBICHHEM
KOHTYypa?

4.Kak onuchIBaIOTCS PE30HAHCHBIE KPUBBIE JIJISI CUJIIBI
TOKa B KOHTYpE IIPH pa3Iu4HOM 3HAYECHUH
COIIPOTHBIICHUS.

5.Kak BBIMIAIUT BEKTOpHAs UarpaMma
MIOCJIEZIOBATEIBLHOTO KOHTYpa PU PE30HAHCE

Onucanue MKAJbI OIICHUBAHUA:

Ouenka: 5
Huodicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3a0anus 6 npoyenmax: 65
Onucanue xapakmepucmuku svtnonanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO

Oyenka: 3
Huoichuii nopoe svinonnenus 3adanus 6 npoyernmax. 50
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Heyn0BJIETBOPUTEIBLHO'" BBICTABIISACTCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-17. KonTpoJsbHasi padora Ne 1 «JieKTpocTaTHKa)

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpPOoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 22

IIpouenypa npoBeieHUsi KOHTPOJBLHOT0 MepoONPUsITHsI: BrIOIHEHNE TUCEMEHHONW Pa0OTHI TIO
oumeram

KpaTlcoe CoA€cpKaHMuE 3alaHUA:
HpOBepKa YMCEHHA UCIIOJIB30BATh 3aKOHBI TCOPHUU IJICKTPHUYICCTBA AJId PCUHICHUA 3a1a4

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

VYMeTh: IIPUMCHATDb (1)I/ISI/I‘IGCKI/IG 1.IlmacTHHBI IIOCKOTO KOHACHCATOPA IIOIAJIbIO S
3aKOHBI TCOPHHU IJICKTPpHUICCTBA JJIA pasaABUTAIOT TakK, 4YTO PACCTOAHUC MCKIAY HUMU
pCeLICHUA TUIIOBLIX 3aJ1a4 YBCINYNBACTCA OT dl a0 d2. KOHI[GHC&TOp BCC BpEMs

MOJIKIIIOYEH K CTOYHUKY ¢ 3.7.c. E. Onpexnenure
M3MEHEHHME 3apsi/ia 00KIaJ0K KOH/IEH caTopa,
HaNPSHKECHHOCTH TOJISI MEXTy 0OKIIaIKaMu 1 paboTty
BHEIIHUX CHJI IIPU NIepeMEICHUH TUIaCTHH.

2.B mpocTpaHCTBO MEX Ay OOKIIaKaMH IIJIOCKOTO
BO3/YIIHOTO KOHJEHCATOpa MOMEIIAI0T IUIOCKUH C10M
JUAJIEKTPUKA C OTHOCUTEIBHOMN TUAJIEKTPUYECKON
MPOHUIIAEMOCTBIO €, TONIINHOM 0 ¥ MIIO0MIaIbI0, PaBHOI
rtommaan ooknanok S. KonmeHcarop 3apsokeH 10
pa3HOCTH MoTeHIMaIoB U M OTKJIIOYEH OT UCTOYHHKA.
Omnpenenute N3MEHEHNE €eMKOCTH KOHAEHCATOPA U €T0
SHEPI'UHY NP BBEACHUU TUDIEKTPUUECKOH MJIACTUHBI.
Paccrosaure mex 1y obkmaakamu b = 2d.
3.0npenenuTe KOJIUYECTBO TEIUIOTHI, BbIIEIUBIIEHCS
MIPH TTAPAJLIEIIEHOM COCTMHEHUU OJJHOMMEHHO
3apsHDKEHHBIMU OOKIJIaJIKaMH IBYX KOHJIEHCATOPOB,
MIPEBAPUTENLHO 3apPsHDKEHHBIX 10 Pa3HOCTEH
noreHuanos Ul u U2 . EMkocTH KOHJIEHCATOPOB
paBHbl C1 1 C2 COOTBETCTBEHHO.

Onucanune MKAJbI OIICHUBAHUA:

Ouenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OIEeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2

Onucanue xapakxmepucmuxu evinoanenus snanus: OUeHKa "Hey10BIETBOPUTENIbHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-18. KonrpoJabHasi padora Ne 2 «MarneTusm»

®opmbl peanausanuu: [luceMennas padora

Tun kouTpoabHoro meponpusitusi: KonrpospHas padora

Bec koHTpOILHOrO MeponpusTusi B BPC: 22

IIpoueaypa npoBeaeHUusi KOHTPOJIBLHOIO MepONPHUATHSA: BrlnoaHeHne NUCbMEHHONW paboThl MO

owiieram

KpaTkoe conep:kanue 3a1aHusi:

HpOBepKa YMCHUA UCIIOJIb30BATh 3aKOHBI TCOPUH MAardHe€Tu3Ma i pClICHUA 3a1a4

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTb: TpUMEHATh (usnuecKue
3aKOHBl TCOPUM MAarHeTusMa s
peleHus TUIIOBBIX 3a/1a4

1.PaBHOCTOpOHHMI TPEYTOJIBHUK CO CTOPOHOU a = 20 cM
oOtekaercst TokoM cuioi | = 10 A. Haiinure unaykuuto
MAarHUTHOTO TOJII B TEOMETPUUECKOM LIEHTPE
TPEYTroJIbHHKA.

2. TOHKUI METAJUTMYECKUN CTePXKEeHb ITHHON | = 1 M
Bpalaercs ¢ yriioBoit ckopoctbio w = 200 pan/c B
OJIHOPOJHOM MarHuTHOM mouie ¢ uaaykuueit B = 0,2 mTn
BOKPYT OCH, MapajieIbHON JIMHUSIM MarHUTHON
uHayKud. Och BpalieHus MepIeHINKYISIPHA CTEPKHIO
Y MIPOXOAMT Yepe3 OJMH U3 ero KoHuos. Haiinure
Pa3HOCTHU MOTEHIIMATIOB MEXKTY: @) OCBIO M CEpeIUHOM
CTepXkHs; 0) cepeIMHON CTEPIKHS U CBOOOIHBIM KOHIIOM.
3.KBagpaTHas paMKa co CTOPOHOU a = 5 CM BpaIllaeTcs ¢
MOCTOSIHHOM YTJIOBOM CKOPOCTBIO W = 6 paji/c B
OJTHOPOJTHOM MAarHWUTHOM TioJie ¢ mHaykiuen B = 0,84
Tn. PaMka BBITIOJTHEHA U3 METHOM MPOBOJIOKHA CEUEHUEM
S=0,4 MM2 ¢ ynensHBIM conpoTHBIIEHHEM T = 1,6X10-6
Omxcm. Och BpallleHHs] paMKU IEPHEHANKYJIIpHA
JIUHUSM UHIYKIMHA U COBIIAJIA€T C OJTHON U3 CTOPOH
pamku. Haiinure 3akoH M3MEHEHUs] MHAYKIIMOHHOTO TOKa
B paMKe M MaKCUMaJbHOE 3HaYEHUE TOKa.

4.B nnuHHOM OECKOHEYHOM MPOBOHUKE, HMEIOIIEM BU]T
TIOJIOTO IIWJIMHJPA C BHYTPEHHUM paanycoMm R1 u
BHEITHUM pagnycoM R2, cyliecTByeT MOCTOSSHHBIN TOK €
PaBHOMEPHOI O CEYEHHUIO TUTOTHOCTRIO |. Haiiaure
WHJIYKIMIO MarHUTHOTO TOJIsI HA PaCCTOSTHUU I OT OCH
HAITUHIPA.

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO
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Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIACTCS
€CJIM 3aJJaHuE BBITIOJIHEHO HEBEPHO WJIM MPEUMYIIIECTBEHHO HE BBIIOIHEHO

4 cemecTp

KM-19. 3amura sadoparopubix pador «BosHoBasi ontuka-1»

®opmbl peanu3anuu: YcrHas Gopma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpustusi B BPC: 8

IIpouenypa npoBeieHNsi KOHTPOJIBLHOI0 MEPONIPUATHS: YCTHBIIM onpoc 1o 6uiietam

KpaTKOC CoA€cpiKaHMuE 3alaHUA:
IMPOBCPKa 3HAHUA OCHOBHBIX 3dKOHOB BOJIHOBOM ONTHKHU U YMCHHS UX UCIIOJIB30BAThL IS

penieHus 3aaa4

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE 3aKOHBI 1.Copmynupyiite ycaoBus HaOIIOACHUS MUHUIMYMOB H
TreOMETPUYECKO U (PU3UUECcKOit MaKCUMYMOB HHTep(EpPEHLIUH JIBYX BOJIH.
ONTHUKHU 2.JlaliTe onpenieneHyst MOHATHAM ONTUYECKasl JUTMHA

MyTH, ONITUYECKAsI pa3HOCTh XO/a.

3.Kakue UCTOYHUKH CBETAa HAa3bIBAIOT
MOHOXpPOMaTHYECKUMHU?

4.Yto takoe uHtepdepenus ceera? Y cloBUs
HaOmonenus uaTepdeperyn. Kakie ncTouHuku
M3JIY4eHHS HAa3bIBAIOT KOT€PEHTHBIMU?

5.KaKoBa CBSA3b MEXKIY PA3HOCTHIO (a3 U pa3HOCTHIO
X0J1a IBYX CBETOBBIX BOJIH.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 5
Huodicnuii nopoe eévinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku ebtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 65
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax.: 50
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-20. 3ammuTa 1adoparopHbix pador «BosiHOBasi onTuka-2»

®opmbl peaqu3anuu. YcrHas popma

Tun KOHTPOILHOT0 MeponpusiTus: JlaboparopHas padora

Bec konTpoabHoro meponpusitusi B bPC: 8

IIpouenypa npoBeaeHnss KOHTPOJBLHOI0O MEPONIPUATHS: YCTHBIN OMPOC 10 Oueram

KpaTkoe conep:kanue 3a1aHusi:
HpOBepKa 3HAHHUIA OCHOBHBIX 3aKOHOB BOHHOBOfI OIITUKU U }’MGHI/Iﬂ UX UCITIOJIB30BATh IJIA
peIleHus 3a1a9

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE 3aKOHBI 1.Kak u nmouemy mensiercst uUHTeppEpeHIIMOHHAS] KApTUHA
reOMETPpUUYECKOH U  (pusnueckon MIpY M3MCHCHHH JaBJICHUS B HHTEpepomeTpe
OITUKU Maiikenbcona?
2.Yro Takoe JyMHa KorepeHTHOocTH? Bpems
KOT€PEHTHOCTH?
3.Uto Takoe onTUYecKas pa3HOCTh Xo/a?
4,
1. Kakoe sBneHue HasbiBaeTca andpakumen ceeta? Kakme suabl
andpakumm Bam n3BecTHbI?

OnucaHue MKAJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJTHEHO B TTOJTHOM 00'bEME WIIH BBITIOJTHEHO MPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax.: 65
Onucanue xapaxmepucmuxu evinonneHus snanus: OueHka "Xopouo" BHICTaBISETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpPaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHka "yI0BIEeTBOPUTEIBHO" BEICTABIIAETCS
€CITM 33JJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyT0OBICTBOPUTEIIHHO" BEICTABIIICTCS
€CJIN 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBHIMOJIHEHO

KM-21. 3ammura gadoparopHbix pador «BosHoBast onTuka-3»

®opmbl peanuzanuu: YcrHas Gpopma
Tun koHTpoLHOrO MeponpustTus: Jlaboparopnas pabora
Bec konTpoabHOro Meponpustusi B BPC: 8
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IIpouenypa npoBeaeHnss KOHTPOJBLHOI0 MEPONIPUATHS: YCTHBIN OMPOC 10 Oueram
Kpatkoe cogepixanue 3ajaHusi:
[TpoBepka 3HaHUST OCHOBHBIX 3aKOHOB BOJIHOBOW ONTHKHM M YMEHHS MX UCTIOIB30BATh JIJIs

pE€UICHUA 3ada4

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBHBbIE 3aKOHBI 1.Kakas BenrunHa Ha3bIBaCTCS IEPUOJIOM
reOMETpUYECKOH U  (pu3nueckon Tu(dpaKkMOHHON pemeTku? YTo Takoe mopsIoK
ONTUKU cnekrpa?

2.YTo TaKkoe yriioBas aucrepcus 1udpakimoHHON
pemerku? OT yero oHa 3aBUCUT?

3.Pa3pemaronias cnocoOHOCTh AU PAKIIUOHHOMN
pewterku. Kpurepuit Penes.

4. Yem onpenensieTcss HAanOOJIBIINNA MOPSAIO0K TJIABHOTO
MaKCUMyMa, KOTOPBIM MOXXHO Ha0Jt01aTh Ha

T (HPaKIIMOHHON penIeTKe?

5. Uro Takoe nossipusanusi? Kakoit cBeT Ha3bIBaeTCs
€CTECTBEHHBIM?

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIOJHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnutl nopoe evinonnenus 3a0anus 6 npoyenmax.: 65
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHkKa "XopoIo" BbICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus shanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJlaHUE BBIIOJIHEHO HEBEPHO UJTU MPEUMYILIECTBEHHO HE BHITIOJHEHO

KM-22. 3ammura gadoparopHbix pador «BosHoBast onTuka-4»

®opmbl peanuzanmuu: YcrHas Gpopma

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec konTpoabHOro Meponpustusi B BPC: 8

IIpouenypa npoBeaeHnsi KOHTPOJBLHOIO MEPONIPUATHSA: YCTHBIN ONpPOC 10 OuseTam

KpaTkoe cogep:kanune 3a1aHus:
HpOBepKa 3HAHUS OCHOBHBIX 3aKOHOB BOJTHOBOM OIITHKH 1 YMCHUA UX UCIIOJB30BaTh AJIsd

peUiCHUs 3a1a4

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE 3aKOHBI 1.JlaiiTe onpenenenne NOHATHIM (Ha30BON U IPYMIOBOI
reoOMeTpUUecKol u  (Qusmdeckon CKOPOCTH.
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ONTHKU 2.0T KaKuX CBOWCTB BEIIECTBA 3aBUCHT (pa3oBas
CKOPOCTb PaclpOCTPAHAIOLIEHCS B HEM
3JIEKTPOMArHUTHON BOJIHBI?

3.Uto Ha3wIBaeTCsA a0COTIOTHBIM MTOKA3aTeIeM
MIpesioMIIeHus BemiecTa?

4.ChopMynupyiiTe OCHOBHBIC MTOJIOKCHHSI KIIACCUIECKON
ANEKTPOHHON TEOPUH TUCIIEPCUU.

5.B ueM 3akirouaercs paznuyue NPUMEHEHMS IPUHINIIA
I'oitrenca-dOpenHenst B BakyyMe M B BEIIECTBE?

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 65
Onucanue xapaxmepucmuxu evblnoanenus 3Hanus: OLeHKa "Xopouio" BICTaBISETCS €CIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]aHUE TIPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO

KM-23. 3ammra 1adoparopHbix pador «KBanToBasi onTuka-1»

®opmbl peanuzanmu: YcrHas Gpopma

Tun koHTpoILHOrO MeponpusiTus: Jlaboparopnas padora

Bec koHTpoabHOro Meponpustusi B BPC: 8

IIpouenypa npoBeaeHnsi KOHTPOJBLHOIO MEPONIPUATHSA: YCTHBIN ONPOC 10 OujeTam

Kparkoe conep:kanue 3aaHus:
HpOBCpKa 3HAHUJA OCHOBHBIX 3aKOHOB KBaHTOBOﬁ OIITUKH U YMCHI/H[ HUX UCITIOJIB30BATh IJIA
pelieHus 3a1a4

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

YMeTb: NpUMeHATh (puznueckue 1.Temneparypa T aGcontoTHO yepHoro Tena pasHa 5000
3aKOHBl BOJHOBOM M KBAaHTOBOU K. Ha kakyro JyiMHY BOJIHBI IPUXOJUTCS MAKCUMYM
ONTUKUA I PpELIEHUs TUIIOBBIX CIIEKTPaJIbHOM IUIOTHOCTU HEPreTUYECKON

3a7au CBETUMOCTH?

2.CnexTpajibHasi INIOTHOCTh DHEPTETUUECKOMN
CBETUMOCTHU a0COJIFOTHO YEPHOT'O T€JIa UMEET MaKCUMYM
Ha JutMHe BoiHBI Amax = 580 uM. KakoBa Temneparypa
Tena?

3.Bo ckosbKO pa3 BO3pacTeT SJHEPreTUUECKast
CBETUMOCTb aOCOTIOTHO YEPHOTO TeJia MPU YBETUUEHUH
ero abCoMIOTHOI TemmnepaTypsl B 2 paza?

4.01eHnTe CPEeTHIO TEMIEPATYPY MOBEPXHOCTH 3E€MIIH,

27




cumTas 3eMit0 a0COFOTHO YEPHBIM TeJIOM. PaccTostHue
ot 3emnn 10 Connna 150 min kM, paguyc Connua RC =
70000 kM Temneparypa nmoBepxHoctr Cosaia Tc = 6000
K. O6psicHuTE TOTY4YEeHHBIN pe3yNbTaT.

5.Ha ocBenieHHy0 oBepxXHOCTh 3eMiin oT CoJiHa
€XKECEKYHIHO MaJIaeT U3JyYeHHE C UHTEHCUBHOCTHIO
1,36 Bt/M2. Cunras ComHile aOCOTIOTHO YEPHBIM TEIOM
OTIPEICITUTE TeMIIepaTypy ero Gorocdepsl.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1ueHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 65
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoaneHus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJJaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BBITIOJIHEHO

KM-24. 3amura 1a6opatopHbix pador «KBanToBasi onTuka-2»

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoaABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpustusi B BPC: 8

IIpoueaypa npoBeieHNsI KOHTPOJIBLHOI0 MEPONIPUATHSI: YCTHBIIN onpoc 1o GuiieTam

KpaTKOC CoA€CpKaHMuE 3alaHUA:
HpOBepKa 3HAHUS OCHOBHBIX 3aKOHOB KBaHTOBOW ONTHUKH U YMCHHSA UX UCIIOJIB30BATh IJIA

pelteHus 3aaa4

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

YMeTb: mnpuMeHATh (U3UYECKUe 1.KpacHas rpanuna ¢potodddexra st HEKOTOPOTO

3aKOHBl BOJIHOBOW M KBaHTOBOM metaia A = 330 M. Uemy paBHa paboTa BbIXO/a IS

ONTHUKUA I PEIICHUS THUIOBBIX 3TOro MeTana?

3a/1a4 2.Pabora BBIXO/A AJIEKTPOHA U3 HEKOTOPOT0 MeTalIa
cocrasisieT 6 »B. Halinnre kpacHyro rpaHuily
dotorddekra.

3.HexoTopsIil MeTaIIT OCBEIIAeTCs YABTPahHUOIETOM C A
= 110 am. Haligute MakcMMabHYIO SHEPTUIO
(dhoTtornexkTponoB. Pabora Bbxoaa 6 3B.

4.Uccnenyrorcs cBOMCTBa (HOTOAMHCCHOHHOTO KaTO/1a.
[Ipu 06s1ydeHun ero CBETOM C IJTMHON BOJIHBI 589 HM ¢
MOBEPXHOCTHU KaTOJ[a BEUICTAIOT JIEKTPOHBI C
MaKCUMaIbHOUM KuHeTn4yeckoi aHeprueit W1 = 0,380 5B.
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Omnpenenurte padoTy BbIX0/a JJi1 MaTepuasa KaToaa u
KpacHylo rpanuny hotorddexra.

5.YenuHeHHbI METAUIMYECKUI IApUK HAXOAUTCS MO/
yIBTPAPUOIETOBBIM U3ITYICHHEM C JUIMHOM BOJIHBI 200
HM. B pe3ynbTare 00myueHus mapuk 3apsauics
MOJIOKUTEIBHBIM 3apsA0M 10 noteHuuana 1,5 B.
Onpenenure paboTy BbIX0/a Ui METaJIa, U3 KOTOPOTO
C/IeJIaH HIapHK.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1ueHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME HITH BBITIOJHEHO MPEUMYIIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 65
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanerus 3nanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BHICTABIIAETCA
€CJIM 3aJJaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BBITIOJIHEHO

KM-25. 3amuTa 1a60paTopHbIX padoT «JieMeHTbl KBAHTOBOM MEeXaHMKH M aTOMHOM
pusnkm»

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoLHOrO MeponpusiTus: Jlaboparopnas padora

Bec koHTposabHOro Meponpustusi B BPC: 8

IIpouenypa npoBeaeHnsi KOHTPOJIBLHOIO MEPONIPUATHSA: YCTHBIN ONpPOC 10 OujeTam

KpaTkoe cogep:kanune 3a1aHus:
HpOBCpKa 3HAHUS OCHOBHBIX 3aKOHOB KBAHTOBOI MEXaHHUKH W aTOMHOM (1)I/I3I/IKI/I U YMCHHA UX

HCIIOJIB30BaTh JIs pCIICHUS 3a/1aq

KoHTpoJibHbIe BONIpOCHI/3aJaHUA:

3HaTh: OCHOBHBIE 3aKOHBI aTOMHOM 1.Ilouemy onTUYecKuil CIEKTP BOAOPOJA MPEACTABIAET
bu3uKn coboit Habop nmuHUI? YTo Takoe MpaBUIIO YacTOT?
2.KakuMm nepexonaM cooTBeTCTBYeT cepus Jlaiimana?
bansmepa? Kakue nunum nexat B BUAUMOM JUana3oHe?
3.Kak cBs3aHbI Mex1y cO0O0M JUIMHBI BOJIH B ONTHYECKOM
cniektpe Bogopoaa? Uto takoe moctostHHas Punbepra?
4.B ueM cocrout runoresa je bpoiina?

5.Yrto Takoe mpaBuia oToopa It SIEKTPOHHBIX
nepexoaoB? Kakue npasuia or6opa Bel 3Haete?

6.Kax oObsicHseTCS TUHENYaThIi CIIEKTP U3ITY4eHHS
aToMa Bojopoza?

7.Kakum 00pa3om onpenessieTcsi SJHEPrus AIEKTPOHHBIX
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ypOBHEN?
8.Uto Takoe riraBHoe KBaHTOBOE unciao? Kakue
KBaHTOBBIE YKCJIa BaM U3BECTHBI?

3HaTh: 3JEMEHTApHBIE  OCHOBBI
KBAaHTOBON MEXaHUKH

1.ChopmynupyiiTe MPUHIKAIT HEOTPEACICHHOCTH
I'eitzenOepra. [losicHute Ha mpuMepe UG PaAKITUN
3JIEKTpOHA Ha IIEJH.

2.B yem cocTouT (hU3NIECKU CMBICIT BOJTHOBOM
¢bynkuun?Yro onpenenser KBaapaT MOAYJIS BOTHOBOM
byHKIAR?

3.00bscHUTE (PU3NIECKUNA CMBICIT HOPMHPOBKH
BOJTHOBOM (pyHKITUHT

4.3anummure ypaBHenue lllpeaunrepa u o0bsicHUTE €T0
(buznyecKui CMbICIT

YMeTh: CTPOUTH MATCMATHYCCKUC
MOJICIN (bHBH‘iCCKHX SIBJICHUM

1.Ily4oK 371€KTpOHOB, ITPOUIEALINI YCKOPSIOIIEe
HanpspbkeHnue 3.6 kB, ucneiTeiBaeT qudpakiuio Ha
MOJUKPUCTAINIMYECKOH TIEHKE. MaKCUMyM MepBOro
MOPSAKA AJI KPUCTAIUIMYECKOM MIIOCKOCTH C
MEKIIJIOCKOCTHBIM paccTostHueM 0=0.2 HM oOpaszyeTcst
I0J1 HEKOTOPBIM YIiIoM 20 K mepBOHAYAILHOMY
HaIpaBJIEHUIO Iyyka. OnpeneanTe 3ToT yroJl.
2.11y40K 31€KTPOHOB, MPOILIEAIINI YCKOPAOIIEe
Hanpsbkenue 3.6 kB ucneITeiBaeT qudpakiuio Ha
MOJIMKPUCTAIUINYECKOH TIEHKE. MaKCUMyM I1epBOro
MOPAJKA Tl HEKOTOPOU KPUCTAIIINYECKON IIIOCKOCTH
oOpazyercs nox yriaom 20=0.1 pan k nepBoHaYaIbHOMY
HaIpasJieHUIO Iyyka. Onpenenure COOTBETCTBYIOIIEE
MEKIUTOCKOCTHOE paccrosiHue d.

YMeTh: TNpUMEHSTh (u3HuecKue
3aKOHBl aTOMHOM (QU3UMKKH Ui
peleHus TUITOBBIX 3a/1a4

1.Haiigute MUHUMaIbHO-BO3MOXKHYIO JUIMHY BOJIHBI
U3JIy4EHUsl aTOMa BOIOPOAA.

2.B cnektpe Bogopoaa Habmonaercs nunus 486 um. Kak
MEHSETCS TJIaBHOE KBAaHTOBOE YNCIIO IIPH
COOTBETCTBYIOIIEM Iepexojie?

3.Kaxkas nimHa BOJIHBI H3ITy4EHUS COOTBETCTBYET
nepexoaM MEXy YPOBHIMUA CN=5wun = 2?

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenxa: 5

Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 65
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JJIsI pEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoaneHus sHanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIISAETCS
€CJIM 3aJJaHUE TPEUMYILIECTBEHHO BBITIOJIHEHO

Oyenka: 2
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITIOJITHEHO

KM-26. KonurpoJuabnasi padora Ne 1 «BosiHOBasi onTHKAa»

®opmbl peaauzanuu: [luceMennas padora

Tun kouTposbHoro meponpusitusi: KonrponsHas padora

Bec koHTpOIbHOrO MeponpusTusi B BPC: 22

IIpoueaypa npoBeaeHusi KOHTPOJIbLHOIO0 MepoONpHUATHs: BblnoaHeHne NUCbMEHHONW paboThl MO
owieram

KpaTkoe conep:kanue 3a1aHusi:
HpOBepKa yMeHI/ISI 3HaHI/II71 OCHOBHBIX 3dKOHOB BOHHOBOﬁ OIITUKHU U YMCHI/IH X UCIIOJIB30BATh
JUTSL pEIICHUS 3a1a9

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHbIE 3aKOHBI 1.3anummure BOJHOBOE ypaBHEHUE U €r0 PEIICHue,
TEOMETPUYECKON U (PU3UIECKOM OOBSICHATE CMBICIT BXOJSAIINX B 3TH (POPMYIIBI BETHUNH
ONTHUKHU 2.Copmynupyiite yciaoBus HaOIrOAEHUS

uHTEp(HEPEHIINH OT JBYX HCTOYHHKOB

3.Yem onpenensercs pacCTOSTHUE MEKIY
nHTEp(EPEHIIMOHHBIMY TTOJIOCAMH TIPU HAOIIOICHUH
nHTepdepeHy Ha ounpu3me?

4.Yem ornmmuarotcs qudpakuus Openens u qudpakius
Opaynrodepa?

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3a0anus 8 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHkKa "Xopoo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpPaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHkKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHIIIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIIECTBEHHO HE BBHIMOJHEHO

KM-27. KonTpoJsbHasi padora Ne2 "KBanTtoBas ontuka'

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota

Bec koHTpOILHOrO Meponpusitusi B BPC: 22

IIpouenypa npoBeeHusi KOHTPOJBLHOI0 MeponpusiTusi: BololHeHne NTUCEMEHHOW paboThI 1O
ouneram
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KpaTkoe conep:kanue 3a1aHus:

HpOBepKa YMCHUA UCII0JIB30BAaTh OCHOBHBIC 3aKOHbI KBAaHTOBOU OIITHKH, ITOJIOKECHUS U
BBIBOJIbI KBAHTOBON MEXaHUKHU IS peliCHud 3aa4

KoHTposbHbIe BONPOCHI/3a1aHUA:

YMeTb: NpPUMEHSATh  OCHOBHBIE
YpPaBHEHUSI U TOHATUS KBAaHTOBOWU
MEXaHUKH JUIsl PELICHUs] TUIIOBBIX
3a1a4

1.01eHuTh MUHUMAJIbHYIO KHHETHYECKYIO SHEPTHIO
JJIEKTPOHA, TOKAJIM30BaHHOTO B 00actu pazmepom 0,10
HM.

2.YacTuiia HaXOAUTCS B OTHOMEPHON OECKOHEYHO
ri1y0OKOH MOTEHIMANBHOM ssMe mupuHoii |. Haiigure
COOCTBEHHBIC 3HAUEHUS OIIePaTOpa SHEPTUU YACTHUIIBI.
3.Yactuiia HaXOAUTCS B COCTOSTHUY, SIBIISIOIIEMCS
coOcTBeHHOM (DpyHKIIMEH raMmuibToHHaHa. Haliqure
oO1IniA BUJT BOJTHOBOM (DYHKITMM TaKOW YaCTHIIBI.
4.Mcxond U3 COOTHOILIEHUS HEOIIPEIEIEHHOCTEN,
OLICHUTE PHEPTHI0 OCHOBHOT'O COCTOSIHUS aTOMa
Bozopoaa. Haitgure niuny BOJIHBI 1€ Bpoiisisi NbUITMHKH
maccort m = 0,001 r, umerowel Ty e CKOpOCTb, YTO U
3JIEKTPOH, YCKOPEHHBIN B SJIEKTPUUYECKOM T0JIE TIPH
paszsoctu norenimanos U = 100 B.

YMeTh: NpPUMEHATh (U3HUSCKUE
3aKOHBI BOJIHOBOH M KBaHTOBOM
ONTUKU JUIA PEUICHUS THUIOBBIX
3a1a4

1.Katon ¢oroseMeHTa OCBENIAI0T MOHOXPOMATHUYECKUM
ceetoM. [Ipu 3amepxkuBaromieM HaMPsHKEHUN MEXKTY
katogoM 1 anojom U1=1.6 B Tok B enu npekpamaercs.
ITpu yMeHbIIIEHHHTHHBI BOJIHBI cBeTa B kK=1.5 pasa
noTpeO0BaIOCh MOJATh 33/IEP>KUBAIOILYIO PA3HOCTh
notenuuano U2=3 B. Onpenenute paboTy BbIX01a
AJIEKTPOHA.

2.MlcTOYHUK HUCITyCKaeT KBA3UMOHOXPOMATHYECKOE
n3nydenue JuiMHoU BosHbl 1200 M. Haiitu yucio
(OTOHOB, HCITyCKaeMbIX B €IMHUILY BpEMEHH, €CITU
MOIITHOCTh, M3JIydaemasi uctounukom P= 200 Br.
3.Haiigute ummnynbsc (oTOHA, SJHEPTUS KOTOPOTO paBHA
SHEPTUH MOKOS JIEKTPOHA.

4.11pu B3aUMOJAEHCTBUM PEHTTEHOBCKOTO (POTOHA CO
CBOOOJTHBIM 2JIEKTPOHOM (DOTOH paccesyicst Ha yrou 0 =
n/3. Ha ckonbKko M3MeHMIach JUIMHA BOJHBI (JOTOHA B
pe3ysabTaTe B3aUMOJICUCTBUS?

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5

Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax: (5
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHka "y10BIeTBOPUTENILHO" BHICTABIISAETCS
€CJIM 3aJjaHUe TIPEUMYIIECTBEHHO BBIITOJIHEHO
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Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIACTCS
€CJIM 3aJ]JaHue BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. A3oT m3o0apuuecku pacmmmpsiercs ot oosema 3 11 10 oobema S 1 npu ganenuu 0,3 Mlla,
a 3aTeM U30XOpHO oxjaxmaercs mo aasienus 0,1 MIla. Onpedenrume. wu3mMeHeHUe
BHYTPEHHEH SHEpruu rasa 3a Bech MpoIecc;padboTy ra3a; KOJIHMYECTBO MOABEICHHON TEIIOTHI B
3TOM TIpolecce.

2. BHyTpeHHHE U BHEIIHUE CUJIBI CHCTEMbI MaTePUAIbHBIX TOueK. VIMITyIbC MaTepuanbHON
TOYKH U UMITYJIbC CUCTEMbl MaTEPHAIBHBIX TOUeK. IMIyIbc cuibl. 3aKOH COXpaHEHUS
UMITyJIbCA ISl MATEPUATBHON TOYKU U JIJISl CHCTEMbI MaTEPHAIBHBIX TOYEK.

3. 3anumute 6apoMeTpuuecKyro GopMyIly U MOSICHUTE €€ (PU3HUUECKU CMBICT.

IIpoueaypa npoBenenust

- CTYACHT IIOJy4acT 9K3aMEHAIIMOHHBIN 6I/IJ'IeT; - CTYACHT T'OTOBUT OTBECT IIO BOIIpOCaM ouiera B
TeueHue He MmeHee 60 MHHYT, AcJjiasd HCO6XOI[I/IMI>IC 3allMCH Ha JIMCTC IIOATOTOBKHM OTBETA,
npenoaaBareyib YCTHO OIpalIuBacT CTyAC€HTA 11O BOIIPOCAM 6I/IJ'I€Ta, 3ajlaBasd IIpu HeO6XOI[I/IMOCTI/I
JOMMOJIHUTCIIbHBIC BOITPOCHI

L Ilepeuens Komnemenyuil/uHOUKAMOPO8 u KOHMPOIAbHBIX 60NPOCOB NPOGEPKU PE3YTbM AN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenunst/Muaukarop: NJ-3onk-1 JJeMmoHcTprpyeT noHnManue (pu3ndeckux sSBICHUM 1
MIPUMEHSET 3aKOHbI MEXaHUKH, TEPMOAUHAMUKH, FJICKTPUUECTBA U MarHeTu3Ma

Bonpocsl, 3aganus
1.ITonsiTe Mexannueckoi pabotel. PaboTa nepemenHoi cuibl. [loTeHIManbHbIE U
HEMOTEHIMATbHBIE CHIIBI. BEIBO pabOTHI MOTEHIIMATBHBIX CHUJI, PACCMATPUBAEMBIX B
MexaHuke. L{eHTpasibHble CUJIBI.
2.3aKOH COXpaHEHMs] MEXAHMUYECKOW SHEPTHH U YCIOBHS €r0 BBIMOJHUMOCTHU. Mcnonb3oBanue
3aKOHOB COXPaHEHUs UMITYJIbCa U MEXAaHUYECKOW IHEpPIrHM B ciayyae abCOJIIOTHO YIPYIoro u
abCOJIIOTHO HEYIPYTOro y1apoB.
3.BpamarensHoe qBUKEHHE a0COTIOTHO TBEPAOIO Tena. JJuHaMU4ecKue XapaKTepUCTUKU
BpaIllaTeIbHOTO ABUKEHUS TBEPAOTO Tesa (MOMEHT WHEPIUU, MOMEHT CHIIbI U MOMEHT
UMITyJIbCa). Y paBHEHHE MOMEHTOB.
4. Pacnipenenenne MakcBesuia MOJIEKYI [0 MOJYJSIM cKopocTel. [IpuHuun netanbHOro
paBHoBecusi. CMbICH (DYHKITUU pacTpeieieHusl. 3aBUCUMOCTh (DYHKITUU pacipeiesICHUs: OT
TEeMIIepaTyphl.
5.0CHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TeOpHu i1l SHEprun. Duszndeckuii
cMbIca TeMniepaTypbl. CpenHss KBaJpaTHUHas CKOPOCTh MOJIEKYJ HAECAIBHOIO rasa.
6.B cocyne naxonarcs 0,1 monb yriiekucnoro rasza u 6,4 r kucinopozna npu temrneparype 400 K
u nasienuu 0,1 Mlla. Onpedenume: 0o0beM cocyna; mapuuagIbHOE 1aBICHUE
KHCJIOPO/1a;BHYTPEHHIOIO SHEPTHIO CMECH Ta30B; 3P (HEKTUBHYIO MOJISIPHYIO Maccy CMECH
ra3os.
7.01HOATOMHBIN UJEATbHbBIN a3 COKUMAETCS U3 OJHOTO M TOTO K€ COCTOSIHHS OJWH pa3
u300apHO, IPYroi pa3 M30TEPMHUECKH TaK, YTO KOHEUHBIH 00BHEM B /IBA pa3a MEHbIIE
HavaJIbHOTO. Onpedenume: OTHOIICHHUE padOT raza; OTHOIICHHE KOJIWYECTB MOABEACHHOM
TEIUIOTHI B ATHX TMPOLECCAX.
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8.IInardopma nnunoit | 1 Maccoit M1 MoxxeT mepemMeniaTbesi 6e3 TPEHUS 1Mo TIIaJKOH
TOPU30HTAIILHON TOBEPXHOCTH. YemoBeK Maccoil M2 mepexoauT ¢ OJHOTO KOHIIA IIAT(HOPMBI
Ha JIpyroii ee KoHel. Onpedenume, Ha KAKOE PACCTOSIHUE CABUHETCS MPH 3TOM IaTdopma.
9.Knun maccoii M mokouTcst Ha I1aJIKOM TOPH30HTAIBHOM cTosie. Ha rirankoil moBepxHOCTH
KJIMHA Ha BbIicoTe H stexuT Opycok Maccoit M. HakmoHHast TpaHb KIIMHA UMEET IJIaBHBIH
nepexoj K croiny. Onpedenume CKOPOCTh KIIMHA B TOT MOMEHT, KOTJJa OpYCOK COCKOJIB3HET Ha
CTOIL

10.CtyneHnuaTsiii 070K TOABEIICH K OTOIKY. K KOHIIaM 1BYX MJleadbHbIX HUTEH, HAMOTaHHBIX
Ha OJIOK B TIPOTHBOIIOJIOKHBIX HAIIPABJICHUSX, PUKPETUICHBI TPy3bl MaccaMu m = 1 kru M = 3
kr. Paguycel mkuBoB 00ka I = 20 cm 1 R = 10 cm; momeHT nHepumu 610ka J = 0,15 krxm2.
Onpedenume yCKOpPEHUS IPY30B.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.Tesio maccoii 5 KI ABHKETCS ¢ NOCTOSTHHOM cKopocThIo 20 M/c. Onpenesnre BeJUIHHY

CHJIBL, ICHCTBYIOIIEH HA TeJIO0.
OTtBeThI:

O 2)SH 3)20H 4) 100 H
Bepnpiii otBet: 1) 0

2.Bbi0epuTe B NpUBEAEHHOM CNINCKE HEMOTEHIMAIBHYIO CHILY
OTBeThI:

Cuna tskectn  Cuna ynpyroctu  Cuna tpenus  Cuiia Apxumena
Bepnpiii orBet: Cuita TpeHus

3.MexaHunueckas SHEpTUsi CHCTEMbI COXpaHSETCH. . ...

OTBeTHI:
1) B AexapToBOii cucTeMe KOOPAUHAT 2) €clid CyMMa paboT HEMOTEHIIMATBHBIX CHII PaBHA
HyJI0 3) eciid cymMMa paboT MOTEHIIHAIBHBIX CHJI paBHA HYJIO 4) B HE3aMKHYTOM CHCTEME
Bepwnpiii oTBeT: 2) ecnu cymMa pabOT HEMOTEHIIUATBHBIX CUJT paBHA HYITIO
4.VIMITyTbC CHCTEMBI MATEPHAITLHBIX TOYEK COXPAHSIETCA. . ...

OtBeTsI:
1) B nexapToBoii cucTeMe KOOpAUHAT 2) B 3aMKHYTOU cucteme 3) B cepruecKoi cucreme
KoOpAMHAT 4) B HE3aMKHYTOH cucteme

BepHblii 0TBET: 2) B 3aMKHYTOH cucTeME
5.VKkaxuTe XapakTepuCTUKU aOCOIIOTHO YIPYToro yaapa

OTBeTHI:
B npouecce ynapa MexaHruueckast SJHEPTUS CUCTEMBI TEJl COXPAHAETCS
B mporuecce yaapa MmexaHuueckas SJHEprUsi CHCTEMBI T€Jl YMEHbIIaeTCs
B npouecce ynapa MexaHn4ecKast SJHEPTUsl CUCTEMBI TEJl YBEIINUUBACTCS
B mporiecce ynapa npoucxoaut Heoopatumast neopmarys temn
BepHnbslii oTBeT: B npouecce ynapa MexaHu4ecKasi SJHEPIUsl CUCTEMBI TEJl COXPAHsIETCA
6.Teno maccoit 5 Kr OpoIIeHO BEpTUKAIBLHO BBEPX CKOPOCThIO 2 M/c. Omnpenenute
MaKCHUMaJIbHYIO OTEHIIMAIBHYIO SHEPTUIO TeJla OTHOCUTENHHO TOYKH OpocaHus
OTBeTHI:
)0 Tx  2)10 Ix 3)20 Ix 4) 100 Ix
Bepnwsiii otBet: 2) 10 Ix
7.MOMEHT UMITyJIbCa CUCTEMBI MAaTEPUAIIBHBIX TOUEK COXPAHIETCH. . ...
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OTtBeTsI:
1) ecniu cymma paboT HETIOTEHITMATLHBIX CHJI PaBHA HYIIIO  2) €CJIi cyMMa padoT
MOTEHLMAIBHBIX CUJI paBHA HYJIIO 3) eclii CyMMa MOMEHTOB BHEIIHUX CHJI paBHA HYIIO 4) B
HE3aMKHYTOM CUCTEME

Bepwnsiii oTBeT: 3) eciau cyMMa MOMEHTOB BHEIIIHUX CHJI PaBHA HYJIIIO
8.Temo OGpocuiy Mo yriioM K TOPU30HTY B TIOJIE CHIIBI TSDKECTH. Y KQXKHUTE, KAKOH 3aKOH
COXpaHEHHUS BBITIOJHSETCS ( COMPOTHUBIIEHUEM BO3AyXa MpeHeOpeyb)

OTtBeThI:
BBITIOJTHACTCS 3aKOH COXPAHEHHSI UMITYJIbCa
BBITIOJTHSICTCSI 3aKOH COXPAHEHHSI MEXaHMYECKOM YHEPTUH
BBITIOJTHSIETCSI 3aKOH COXPaHEHUs] MOMEHTA MMITYJIbCa
HE BBIMOJHSETCS HU OJIMH U3 3aKOHOB COXPaHCHUS
BepHbIii OTBET: BBINOIHACTCS 3aKOH COXPAaHEHUS] MEXaHHMYECKOH YHEPTUH
9.Ilpu ABW>KEHHH Tela BAOJb OCH X, KOOpAWHATA Tella MeHseTcs 1o 3akony: x = 300 + 30t —
3t2. Onpenenure HaYaILHYIO CKOPOCTH TeJa.
OTBeThI:
1) 10 m/c 2)20 m/c 3) 30 M/c 4) 40 m/c
Bepusrii otet: 3) 30 M/c
10.Kak n3MeHnII0Ch AaBJIeHUE UACANTBHOTO Ta3a, €CIIU B JAHHOM 00bEME KOHIICHTPALIHS
MOJICKYJI YBEJIMYMIIACH B JIBA Pa3a, a CKOPOCTh KaXKIOW MOJICKYJIbI OCTaIach 0€3 U3MCHEHHS?

OTtBeTsI:
YBenuuuioch B 2 pasza
VYBenuuunock B 4 paza
YMeHbIMIIOCH B 2 paza
YMmenb1Imioch B 4 pasza
BepHplii oTBeT: YBenuuuioch B 2 pasza
11.Kak u3MeHUIOCh JaBJIE€HUE UICATbHOIO T'a3a, €CIIH MPH MOCTOSIHHOM 00bEMe abCOIIOTHAS
TEeMIepaTypa yBeJINYWIach B JiBa paza?
OTBeThI:
YMEeHbIMIIOCH B 2 paza
YBenuuuiock B 2 pasa
YBenuuuioch B 4 pasza
YMmenb1miioch B 4 pasza
BepHbplii oTBeT: YBenuuuioch B 2 paza
12.ITpu n30XOpHOM HarpeBaHUU HJI€AILHOTO OJTHOATOMHOTO I'a3a OH MOJIyYHJI KOJIMYECTBO
TeroThl, paBHoe 250 JIx. BHyTpeHHsA dHEpIrus npu 3TOM:

OTtBeTHI:

He uzmenunace

VYBennuunace Ha 250 Jx

Vmenbmunach Ha 150 Jx

VYBennuunace Ha 350 Jx
Bepnplii otBeT: YBenuunnace Ha 250 [k

13.B aguabaTHOM mporiecce KOIMYECTBO TEIIIOTHI, TOJABEAEHHOE K HICATbHOMY Ta3y
OTBeTsI:

OTpunareiabHO

[TonoxurenbHO



PaBHO Hyn1O
PaBHO paboTe, COBEpIICHHON Ta30M
Bepnsiit orBeT: PaBHO HyIr0
14.B cocyne HaXOIUTCSl CMECh ra30B, B KOTOPYIO BXOJISIT: T€JIHM, MOJIEKYJISIPHBIN BOAOPO/I,
KHCJIOPOJ U BOJSHOH map. Hanbounpinyio cpeiHeKBaIpaTUYHYI0 CKOPOCTh UMEIOT
MOJIEKYJIBL. ... ...
OTtBeThI:
Bonopona
Ienus
BoasiHoro napa
Kucnopona
Bepnwsiit orBeT: Bonopoaa
15.B 3akpeITOM cocyze Ipu aTMOC(EpHOM JABICHUH HAXOAWICS MOJICKYJISIPHBIA BOJOPOI.
Hexoropoe Bo3zelicTBUE NIPUBOJUT K JUCCOLMALIMN MOJIEKYJI BOJIOPO/Ia Ha aTOMBI IIpU
IIOCTOSIHHOW Temneparype. Kak n3MeHuIucy napaMeTpbl COCTOSIHUS ra3a B cocyze?
OTtBeTsI:
JlaBieHue He UBMEHUIIOCH
JlaBneHue yBeqIu4nuiIoch
JlaBiieHME YMEHBIINIOCH
Temmneparypa yMEHbIINIACH
Bepnpiit otBeT: [[aBiieHne yBEIMUYUIOCH
16.KonnuecTBo TeNI0Thl, NOABEAEHHOE K Ta3y B 3aMKHYTOM IIMKJIE B JIBa pa3a 0oJjblle
paboThl, COBEpIIEHHOM Ta30M 3a UK. Onpenenute KodPGUIMEHT IMOJIe3HOTO NeHCTBUS
LUKJIA.
OTBeThI:
2%
20%
50%
100%
Bepnblii otBeT: 50%
17.AGcomoTHas Temneparypa HarpeBarens B nukie Kapao Tu=500K, abcomtoTHas
temmneparypa xonoauiabHuka TH=300K. Onpexnenure k03P PuULineHT Moae3Horo AeUCTBUSL
LUKJIA.
OtBeTsI:
20%
40%
60%
100%
Bepnpiii otet: 40%
18.0OnumunTe B3aMMHOE pacioyio’keHre rpaduKoB aguadaTsl U H30TepMbl B PV-auarpamme.
OtBerTsI:
Anuabata napaniesbHa H30TepMe
Anuabara uaET Kpyue H30TepMBI
['paduxu He mepecekaroTcs
N3otepma kpyde agnadaTs
Bepuslit otBeT: Aanabara uagt Kpyde H30TepMbl

II. Onucanue wikanvl oueHuBanUA
Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 85
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHuE BBIMIOJHEHO HEBEPHO WJIM MTPEUMYILIECTBEHHO HE BBIOIHEHO

1I1. IIpasuna évicmasnenusn umo2o60i OUeHKU no Kypcy

HroroBasi oleHKa 3a OCBOCHHE ITUCIUIUIMHBI 32 CeMecTp (OPMHUPYETCS B COOTBETCTBHH C
"[Tonoxennem o BAPC" Ha ocHOBaHMU PK3aMEHAITMOHHON U CEMECTPOBOM COCTABJISIOIINX

3 cemecTp
dopMa NPOMEKYTOUYHOM aTTecTalun: DK3aMEH
IIpumep Ousera

1. Ilo aByM mapaiieNbHBIM IIUHAM, PACTIOJIO0KEHHBIM MapajuIebHO MPSIMOMY POBOIY C
TOKOM CHJIOH |, CKOJIB3UT MPOBOAHMK UTHHOM | cO ckopocThio V. PaccTosiHue oT mpoBoa J10
Onvkaiiliel MIMHBI X, a MIMHBI 3aMKHYTHI Ha pe3uctop conpotusieHueM R. Onpenenute D/(C,
HHAYIUPOBAHHYIO B IIPOBOJHUKE.

2. PaboTa cHIl 2JIeKTPOCTaTUYECKOTO OIS 10 TepeMelIeHuto 3apsaaa. [loTeHInanibHOCTh
ANEKTPOCTATHYECKOTO Mojsi. PazHocTh noteHumanos. [lorenuunan. PacyeT noteHuunana mnomus
CHUCTEMBI TUCKPETHBIX 3apSAJ0B U 3apsA0B, HEPEPHIBHO PAaCIPEACICHHBIX B IPOCTPAHCTRBE.
Br100op HyneBOT0O ypoBHS MOTEHIIHANA.

3. IIpu xakux ycrnoBusx B mocienoBatenbHoM R,L,C-KoHType BO3MOKHO BOSHUKHOBEHHE
COOCTBEHHBIX KOJIeOaHU?

IIpoueaypa nposenenust

- CTYACHT MOJy4acT 9K3aMEHAIIMOHHBIN 6I/IJ'IGT; - CTYACHT T'OTOBUT OTBCT IO BOIIpOCaM Ouiera B
TeueHHe He MmeHee 60 MHUHYT, XAcJiasd HeO6XO,Z[I/IMLIe 3alluMCu Ha JIMCTC IIOATOTOBKHM OTBCTA,
npenoaaBaTeyib YCTHO OIpaliMBacT CTyJAC€HTa IIO BOIIpOCaM 6I/IJ'IeTa, 3aaaBas Ipu HGO6XO}II/IMOCTI/I
JOIMOJIHUTCIILHBIC BOIIPOCHI
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L. Ilepeuens KomnemeHyuil/UuHOUKAMOPO8 U KOHMPOJIbHBIX 60NPOCOE NPOBEPKU PE3YIbIMAN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/Muaukarop: U-3omk-1 JemoncTpupyer nonnmanmne Gu3nYecKux sIBICHUN U
IIPUMEHSET 3aKOHBI MEXaHUKH, TEPMOJMHAMUKH, DIEKTPUYECTBA U MAarHETU3MA

Bomnpocel, 3axaHus
1. 1. TopounanbpHas KaTyIIKa ¢ IPSIMOYTOJIBHBIM MONIEPEYHBIM CeYeHHeM BbIcOTOI h nmeeT N
BUTKOB. HaiiinTe MHIYKTUBHOCTD KaTYILIKH, €CIIM €€ BHYTpeHHU# paanyc R1, a BHemHmii R2 .

2. BEKTOp 37EKTPHUECKOTO CMEIIEHUS M €T0 CBSI3b C HAMPSHKEHHOCTRIO TOJIs. | paHryuHbIe
YCIIOBUS AJI1 BEKTOPOB U MPEIOMIICHHE CUIIOBBIX JIMHUI 3JIEKTPUUECKOTO MO Ha FPaHULe
pazjziena IUdJIEKTPUUYECKUX CPel.

3. B ueM oTiiuust B 00OBSICHEHNH 3JICKTPOMArHUTHON MHIAYKITMH ¢ Tio3utiuii M.@apajest u
Jx.Maxcgemnna?

2.1. Merannuueckuii map paanycoM R, UMeOImnN TOTEHIIUA |, OKPY>KAaIOT KOHIIEHTPUUECKOI
chepuyeckoit MeTainuecko 06omoukoi paguycoM R1. Uemy craner paBeH nmoTeHIMa mapa,
ecyu 000JI0YKY COeTMHUTH TPOBOAHUKOM C IIapom?

2. BomHoBbIe miporiecchl. [IpogonbHbIe 1 TonepevHbie BOJHBL. Y paBHEHHE OETyIiel BOJITHBI U
€ro XapakTEepPUCTUKH: BOJTHOBOE YUCIIO, (ha30Basi CKOPOCTh, [UTMHA BOJIHBL. BomHOBOE
ypaBHEHUE.

3 Kakue meToabl pacyeTa MHAYKIIMA MarHUTHOTO TIOJIsl BaM M3BeCTHBI? B uem 3akitovaroTcs
MIPEUMYIIECTBA U HEIOCTATKU Kaxka0ro u3 MeTo1oB? [IpuBenuTe mpumepsl UX UCIOIB30BAHMUS.
3.1. ToHkwuii METAJUTMIECKUI CTepIKEeHb JUTHHO# | = 1 M BpaIaercst ¢ yrioBoil CKOPOCTBIO

w =400 pag/c B OZHOPOAHOM MarHUTHOM IOJIE€ BOKPYT OCH, TapaJlIeIbHON JIMHUSM
MarHuTHON UHIYKIUH. OCh BpallleHUs NMEePIEeHIUKYIIpHA CTEPKHIO U MPOXOAUT Yepe3 ero
KoHell. HaliiuTe pa3HOCTh MOTEHIIMAIOB MEXy KOHIIAMH CTEPKHS, €CJIM MarHUTHAas
unaykuus B = 0,2 T.

2. DIEKTPUYECKOE TMOoJIe. DIEKTPUIESCKUI 3apsi/l U €r0 OCHOBHBIEC CBOMCTBA. HanpskeHHOCTS.
[TpuHIMI CYyTIePHO3UIINH U TPUMEPHI €r0 MPUMEHEHHUs (TI0JIe U0 U 3apsSHKCHHON HUTH).
Cuta, neficTByrOIIas B AJICKTPUIECKOM T0JIe HAa TOUSYHBIN U HETOUYEeUHbIHN 3apsia. CHUITOBBIE
nuHuuU nond. [Ipumepsl

3. B uem 3akmrovaroTcs Gu3NYeCKue MPUIWHBI TIOSBIICHUS PE30HAHCA PU BBIHYKICHHBIX
AIIEKTPUYECKUX KOJeOaHUAX B MOCIEIOBATENFHOM KOJIebaTeTbHOM KOHTYpe?

4.

1. 1. A/MHHbIN KOAKCManbHbIM Kabenb COCTOMT U3 BHYTPEHHEN LUAMHAPUYECKON Kbl pagnycom R1 u
HApPY*KHON TOHKOW LUANHApPMYECKoN 060104KM pagnycom R2. Kabenb ob6TekaeTca TOKOM cuion |/,
NJIOTHOCTb KOTOPOTO MOCTOSIHHA MO CEYEHMIO KUAbl. HaauTe 3aBUCMMOCTb MHAYKLUM MAarHUTHOTO
NoAs OT PaccTOAHWUA 40 OcK Kabens v nocTpoiite rpaduK NOy4eHHOM 3aBUCMMOCTH.

2. DneKkTpuvecKas eMKOCTh YEAMHEHHOIO IPOBOJAHMKA. B3anMHas eMKOCTb IBYX
npoBoaHuKOB. KonaeHcaropsl. EMKOCTB TIIOCKOTO M c(pepruieckoro KOHJAEHCATOPOB.
CoennHeHNs KOHIEHCATOPOB.

3. B xakux ciaydasx Uit pacyeTa WHAYKIIMA MarHUTHOTO TIOJIsT yI0OHO MCTIOIh30BaTh 3aKOH
MIOJIHOT'O TOKa?

5.1. JIge ToHKHE TIpOBOsIIME KOHIIeHTpHUeckue chepsl paanycamu R1 = 10 cvm u R2 = 15 cm
3apspkensl 3apsiiamu Q1 = 20 uKn u Q2 = —40 uKun. IIpoctpaHcTBO MeX /1y HUMHU 3aTI0JHEHO
TURIIEKTPUKOM ¢ € = 3. OmnpenenuTe NOTeHIHUAIBI cep U MOoCcTpoiTe rpaduku 3aBUCUMOCTEN
Dr(r), Er(r), j(r). [IpuHATH HOJIb MOTEHIMAJIA HA OECKOHEYHOCTH.

2. Llupkynsiust BEKTOpa MarHUTHON MHIYKIIMU TI0 3aMKHYTOMY KOHTYpPY. 3aKOH ITOJIHOTO TOKa
JUIsl MAarHUTHOTO 1TOJIA B BakyyMme. [IpuMeHeHne 3akoHa Juis pacdeTa MarHUTHOTO TOJIst
TOPOMIATLHON KAaTYIIKHU U JUIMHHOTO COJIEHOU/A.
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3. Kak u3MeHHUTCSI eMKOCTh YeTUHEHHOTO MTPOBOAHKKA, €CTM BOJIU3U HETO PACIONIOKUTh
JIpyTroi OONBIION He3apsHKEHHBINH TPOBOTHUK?

6.

1. B He3apAKEeHHOM MeTaN/IMYeCKOM M30MPOBAHHOM LWape paanycom R2 = 3 cm nmeetca
KOHLEHTpUYeckan noaoctb paauycom R1 = 2 cm. B ueHTpe wapa pacnonaraetca ToYeYHbl 3apaj,

g = 2 HKn. Onpegenvte HaNPAKEHHOCTb MOJIA B TOYKAX, YA4A/IEHHbIX OT LLeHTPa LWapa Ha paccTosaHue r
=5 cm. MocTtpoliiTte rpaduk 3asucumocty Er(r).

2. Onbrtel apanes. SIBieHue 3IEKTPOMArHUTHON MHAYKIMH. [I0TOK BEKTOpa MarHUTHOM
MHAYKIMY Yepe3 MOBEpXHOCTh. 3akoH Papanes—MakcBenia U ero BbIBOJ U3 3JEKTPOHHBIX
IpeJICTaBICHUI U U3 3aKOHA coxpaHeHus sHepruu. [Ipasuo Jlenua.

3. B kakux ciydasx Ui pacdeTa HanpsHpKeHHOCTH 3JICKTPOCTATHUECKOTO MO YAI00HO
HCIoJb30BaTh TeopeMy Octporpaackoro—Iaycca?

7.1. Toueunsrit 3apsan Q = 20 uKit okpykeH chepruecKkuM He3apsHKEHHBIM IUIIEKTPHUECKUM
CJI0€M C BHYTpEHHUM paauycoM R1 =2 cMm, BHemHUM paguycoM R2 =3 cmu e = 3.
Onpenenute HaIPSLKEHHOCTD I0JISI U MOTEHLMAN B TOUKAX, JIEXKAIIUX HA PACCTOSHUAX
rl=21cmur2 =15 cm or 3apsaa. [Tocrpoiite rpaduku 3aBucumocteit Dr(r), Er(r), j(r).
[TpunsTH

2. DneKTpOMarHUTHBIE BOJHBL. BBIBO/I BOJIHOBOTO YpaBHEHUS 7Sl JIEKTPOMArHUTHBIX BOJIH.
OcHOBHBIE CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.

3. Kakue MeToibl pacuera Haps>KEHHOCTH AJIEKTPOCTATUYECKOTO MOl BaM U3BECTHBI? B uem
3aKJIF0YAI0TCS IPEUMYIIECTBA U HEAOCTATKU KaXKA0ro u3 Meto1oB? IlpuBenute npumeps! ux
MCIOJIb30BaHU.

8.1. DieKTpOH BIETACT B OJJHOPOJHOE MATHUTHOE ITOJIE C MAarHUTHOW MHIYKIMEH B Tak, 94To
€ro CKOpOCTh 00pa3yeT yroi a ¢ HampaBlieHueM BekTopa.Onpenenure napaMeTpbl TPaeKTOPUH,
110 KOTOPOM IBUXKETCSI DJIEKTPOH.

2. UnrterpanpHas u nuddepeHiuanbias cBa3b MEXKIY HAIPSHXKEHHOCTHIO U TOTEHIIMAIOM
AIIEKTPOCTATUYECKOTO OJIsL. DKBUIIOTEHLMAIbHBIE TOBEPXHOCTH U CUJIOBbIE IUHUU
AIEKTPOCTATUUYECKOIO OIS, UX CBOMCTBA.

3. Onumure xapakTep MOBEACHHSI pAMKU C TOKOM, BBIITOJIHEHHOHN U3 THOKOTO MPOBOJIHUKA,
pacmoiao)eHHOU BOIM3M OECKOHEYHO ATUHHOTO MPOBOA C TOKOM (PacCMOTPUTE Pa3IUYHbIC
BapHaHThI UX B3aMMHOT'O PACIIOJIOKEHHUS).

9.

1. TOHKan PaBHOMEPHO 3aPAXKEHHAA C /IMHEWHON MNAOTHOCTLIO 3apAJ0B t ANMHHAA
UMAMHAPUYECKan Tpy6a paamycom R OKpy»KeHa KOaKCManbHbIM OLHOPOAHbLIM C/I0EM AMINEKTPUKS;
BHYTPEHHWIA pasunyc cnos paBeH R1, BHeWHM — R2, AMaNeKTpUYecKas NPoOHULAEMOCTb BELLECTBA CN0S
paBHa e. HaiiauTe NNOTHOCTb CBA3AHHbIX 3aPALO0B Ha BHYTPEHHe NOBEPXHOCTU C/IOA.

2. BeinyxaeHHBIE KOJIeOaHUs B MOCIIEI0BATEILHOM KOJiebaTeTbHOM KOHTYpe. Pe3oHaHc.
Pe3oHaHCHBIE KpUBBIE JUIs1 aMIUTATYbI CUJIbI TOKA B KOHTYPE U aMIUTUTYIbl HAPSDKEHUS HA
KOHJIEHCATOpE.

3. OObsiCHHTE, YeM OTINYAIOTCS PA3TUYHbIE TUTIBI MOJSIPU3AIMH JUIIEKTPUKOB. J[J1s Kakux
BEILIECTB XapaKTePEH KaxK/bIi TUII MOJIsIpU3aun?

10.

1. B o4HOPOAHOM MAarHUTHOM nose ¢ HAyKuuen B = 0,2 Ta B NNOCKOCTU, NepneHaNKYAAPHON INHUAM
MarHUTHOM MHAYKLMK, PACMOIOKEHO NONYKONbLO AJANHOM L =2 M ¢ TOKOM cunoi | = 3 A. Hangute
CUNy, AEeNCTBYIOLLYHO HA NOIYKO/IbLO CO CTOPOHbI MarHUTHOTO NOAA.

2. ZII/IHOJ'IB B OTHOPOAHOM M HECOAHOPOAHOM JJICKTPOCTATHUYCCKOM ITO0JIC. 3Heprm{ JUIIOJISA B
ITOJIC. I[I/IG)J'ICKTpI/IKI/I C MOJIAPHBIMHU U HCIIOJIAPHBIMU MOJICKYJIAMHU. 3J'ICKTpOHHaSI u
OpHuE€HTAaOOHHAaA MOJIApU3alnu.

3. O0bscHHUTE PE3YJIbTAThI ONILITOB AMnepa 10 Ha6J'IIOI[eHI/IIO BBaHMOﬂCﬁCTBHH mapalJICJIbHBIX
IMPOBOAHUKOB C TOKaMH.
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.B none HenoABMKHOTO MOJIOKHUTEIBHOTO TOYEUHOT0 3apsiia Q HaX0oAUTCs TOUSUHBIH 3apsi
g. Bo ckonbko pa3 u3aMeHUTCS CUila B3aUMOJCHCTBUSL 3apsI0B NpU yAajdeHuH 3apsina g ot Q
Ha pacCTOSIHUE B J[Ba pa3a OoJibliiee MepBOHAYAIBHOT0?

OTBeTHI:
YMEHBILUTCS B 2 pas3a HE U3MEHUTCS yYMEHbIIUTCS B 4 pasza
YBEJIMUYUTCS B 2 pas3a

BepHnpiii oTBeT: yMeHbIIUTCA B 4 pasa
2.B nmone Toueunoro 3apsiaa Q HaxomuTcs 3apsin . Kak Hy)kHO epeMeniaTh 3apsi g, YT00bI
neiicTByromas Ha Hero cuiia Kynona He coBepiiala
paboThI?

OTtBeThI:
10 IPSAMOi TMHKU OT 3apsaa Q
10 IPSAMO# TMHUU K 3apsany Q
[OJ] POU3BOJIBHBIM YIJIOM K CHJIOBOM JIMHUM 1T0J1s 3apsaia Q
10 IyTe€ OKPYXHOCTH, IEHTP KOTOpO# coBmagaer ¢ Q
BepHblil 0TBeT: 110 Iyre OKpY>KHOCTH, LIEHTP KOTOPOii coBmnagaer ¢ Q
3.CuiioBbI€ JIMHUU AJIEKTPOCTATUYECKOTO OIS
OTtBeTsI:
HanpagieHsl B cTOpoHy yOBUTH MOTEHIIAATA OIS
HanpasneHsl B CTOPOHY pOCTa MOTEHIMAIa 10JIs
[TapanienbHbl SKBUIOTEHIMAIBHON TOBEPXHOCTH
HanpaBieHsl 0T OTpULIATENIEHOTO 3apsiia K HOJOKHUTEIbHOMY
Bepnbpiii orBet: HarnpaBieHbsl B CTOPOHY yObUIM NTOTEHIIMANIA OIS
4.I1pu nepemereH!H MoJ0KUTEIBHOI0 3JIEKTPUYECKOI0 3apsi/ia B HAlPaBICHUN CUIIOBOM
JIMHUH 3JIEKTPOCTATUUECKOT0 TOJIsl paboTa CUIIBI MO
OtBeTsI:
PaGora cun nons oTpunartenbHa
PaboTa cuit moss monoxXuTesnbHa
Cubl oI HE COBEPIIAIOT PabOTHI
PaboTa cui mosst MOXKeT ObITh U MOJ0XKUTEIbHBI U OTPHUIIATENIbHA
Bepnpslii otBeT: PaboTa cui noJsst mojaoxKuTelbHa
5.B nose HenoJBMXKHOTO MOJIOKUTENBFHOI0 TOYEYHOT0 3apsia Q HaXOAUTCS TOUEUHBIH 3apsa
g. Bo ckonbko pa3 u3aMeHUTCS MOTEHIaIbHAst SHEPT U 3apsiia ( mpu ero yaajieHuu ot Q Ha
paccTosiHUE B JIBa pa3a Oosbliee epBoHavyaIbHOro?
OTBeThI:
YMEHBIINTCS B 2 pas3a
HE U3MEHUTCS
YBEJIMUUTCS B 2 pas3a
yYBEIMYHTCS B 4 pa3a
BepHblii 0TBET: yMEHBIINTCSA B 2 pa3a
6.B BakyyMe MMeeTcs CKOIUICHHE 3apsia B BUe 00bEMHO 3apsHKeHHOTro mapa (p=const).
Moy HanpspKEHHOCTH E 3JIeKTprUdecKoro moss BHyTpH HMWIMHPA B 3aBUCUMOCTH OT
paccTosiHUS OT €ro LEHTpa...
OtBeThI:
Bo3spacraer
YobiBaer
He n3mensercs
PaBeH Hy110 BO BCcex TOUKax
BepHnsiit otBeT: Bo3pacTtaer
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7 Ilonblit MeTaIMYecKuii 0ECKOHEYHO JJIMHHBIA MIMHAP 3apsKeH 10 MOBEPXHOCTH. MoayIb
HaMpsHKEHHOCTHU E ayiekTpuueckoro nosst BHYTPU LMIIMHIPA B 3aBUCUMOCTH OT PACCTOSHUS OT
€ro LEeHTpa...
OTtBeTsI:
Bospacraer
YobiBaeT
Yo6b1BaeT 00paTHO MPONOPIIMOHAIBEHO PACCTOSHUIO
PaBeH Hyi10 BO BCeX TOUKax
BepHslii oTBeT: PaBeH Hym0 BO BCeX TOUKax
8.Ha rpanuue pa3nena AByX IUIIEKTPUYECKUX CPEN. ..
OTtBeThI:
Monyb HanpsKEHHOCTH U3MEHSETCs, MOYJIb DJIEKTPUYECKOTO CMELICHMSI OCTaETCA
MIOCTOSIHHBIM
MoyJb JIEKTPUYECKOTO CMELICHHS U3MEHSAETCSI, MOAYJIb HAIPSHKEHHOCTH OCTAETCA
IIOCTOSTHHBIM
Monynu HanpsyKEHHOCTU U 3JIEKTPUUECKOI0 CMEILEHUST OCTAIOTCS TOCTOSHHBIM
Monynu HanpsKEHHOCTH U AJIEKTPUUECKOIO CMEIIEHUS U3MEHSIFOTCS
BepHnbplii otBeT: Moaynb HalpsKEHHOCTH U3MEHSIETCS, MOYJIb JJIEKTPUYECKOTO
CMEILEHUS OCTAETCA IIOCTOSTHHBIM
9. lnsnexTpudeckas IPOHULIAEMOCTb CPENIbI IIOKA3BIBACT, ,,,
OTBeThI:
Bo ckonbko pa3 HapsKEHHOCTb IEKTPOCTATUYECKOI'O MOJIs B BaKyyMe 0oJIbliIe
HAIPSDKEHHOCTH B BEILIECTBE
Bo CkOJIBKO pa3 MOZYJb 2JEKTPUUECKOIO CMEIEHHUS MIEKTPOCTATUYECKOTO MOJISI B BEILIECTBE
00JbI1I€ HAIPSDKEHHOCTH B BaKyyMe
Bo CkOJIBKO pa3 MOZYJb 3JEKTPUUECKOIO CMEIIEHHUS MIEKTPOCTATUYECKOTO OISl B BEILIECTBE
00JIbI1IE MOYJIS AIEKTPUUECKOTO CMELLIEHHUS B BAKyyMe
BepHnbplii oTBeT: BO CKONIBKO pa3 HapsyKEHHOCTh MIEKTPOCTATUYECKOTO IOJISI B BAKYyME
00JIbI1I€ HAIPSPKEHHOCTH B BEIIECTBE
10.PaGoTa cui 37eKTpOoCTaTHUECKOT0 MOJIsl IO 3aMKHYTOMY KOHTYpY BCerJa. ..
OTBeThI:
ITonoxurensHa
PaBna nymo
OtpunarenbHa
MoskeT ObITh KaK MOJIOKHUTENIbHA, TAK U OTpUIATENbHA.

BepHsiii orBeT: PaBHa Hymr0
MaruuTtroe noze ABYMA MO BeIHYHHEe
1 2 3

TOKaMH B X P MarHHTHOT O OIS
SyaeT pazwa & Towxax, PACIOAOKEHKEIX Ha AOCKOCTH HCPTCAR:

11.
OTBeThI:

B oGmactu 1

B obnactu 2

B oGnacrtu 3

He paBHa Hymt0 HU B 0J1HOM U3 oOnacTeit
Bepusliit otBet: B oGmactu 2

12.JIvHMY MHIYKIMU MarHATHOTO TOJISt
OtBeThI:

HanpasneHsl B cTOpoHy yObUTH OTEHLIMANA MOJIS

HampasneHbl B cTOpOHY pocTa NOTEHLIHAA OIS

3aMKHYTBI

HampaBnieHbl OT OTpULIATENBHOTO 3apsJa K MOJOKUTEIBHOMY
BepHnbslii oTBeT: 3aMKHYTHI
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13./1Ba GecKOHEYHO JUTMHHBIX MMapauIeIbHBIX IPOBOJHHUKA PACIIOIOKEHBI HA PACCTOSIHUU &
JIpyr ot apyra. Hanpasnenue Toka B IpOBOJHUKAX OJWHAKOBO. [Ipy yBennueHnn paccTostHus
MEX1y IPOBOIHUKAMHU
OTtBeTsI:
Pabora cunbl Amnepa orpunaTesbHa
PaGoTa cuiibl Ammiepa nmoJjioKuTeIbHa
Cuna Amnepa He coBepIaeT paboTbl
Pabora cuiibl AMiiepa MOXKET ObITh U MOJIOKUTEIBHBI M OTpULIATEIbHA
Bepnbrii otBet: PaboTa cuibsl AMmiepa oTpuiiaTesibHa
14.B ogHOpOIHOM MarHUTHOM TOJIe HAXOAUTCS paMKa ¢ TokoM. [Ipu kakom ycnoBuu
Bpallaroumii MOMEHT cHJI AMIiepa, ACHCTBYIOLIUMN HAa PAMKY, MAKCUMaJIeH ?
OTtBeTsI:
Ecnu yron mexay UHIyKIMEHN 01 © MarHUTHBIM MOMEHTOM paMKu paBeH 0°
Ecnu yron mexxay nHIyKIMEH oISl ¥ MarHUTHBIM MOMEHTOM paMKu paBeH 90°
Ecnu yron mexay UHIyKIMEHN 101l © MarHUTHBIM MOMEHTOM paMKu paBeH 180°
Ecnu yron mexay MHIyKUHUEH 1OJIsl 1 MAarHUTHBIM MOMEHTOM paMKH paBeH 45°
Bepnsiii otBet: Ecii yron Mexxay MHIYKIMEH II0JII © MArHUTHBIM MOMEHTOM PaMKH
paseH 90°
15.B 0/1HOpOAHOM MarHUTHOM I10JI€ HAXOJUTCS paMKa ¢ TOKoM. [Ipu kakoM yciaoBuu
MOTEHIMAIbHAs SHEPTUs PaMKU MUHUMAaJIbHA?
OTBeTHI:
Ecnu yron mexay MHIyKUHEH 1OJIsl © MAarHUTHBIM MOMEHTOM paMKu paBeH (°
Ecnu yron mexny UHIyKIUEH MO U MarHUTHBIM MOMEHTOM paMKu paBeH 90°
Ecnu yron mexay MHIyKIHUEH 10JIsl © MAarHUTHBIM MOMEHTOM paMKu paBeH 180°
Ecnu yron mexny UHIyKIMEH MO U MarHUTHBIM MOMEHTOM paMKu paBeH 45°
Bepusiii orBeT: Eciiv yron mexxay uHIyKIMEH 10JIE U MAarHUTHBIM MOMEHTOM PaMKH
paBen (°
16.Mimeercst BepTUKAIbHBIN O€CKOHEUHBIHM MPSIMOi MPOBOJI C TOKOM |, TeKyIITUM BBEpX.
[Mupkynsuus MarHUTHOM MHYKIMH, BBIYMCIEHHAS 110 OKPY>KHOCTH paJlycoM I, Jiexaliei B
IUIOCKOCTH, NEPIEHIUKYIISIPHOM TPOBOY, U MMEIOIEH LIEHTP B TOUKE NIEPECEUEHMS IPOBOJIA C
IJIOCKOCTBIO, B HAIPaBJICHUH NMPOTHUB YaCOBOM CTPENIKH (€CIH CMOTPETH CBEPXY) ....
OTBeTsI:
IIponopumoHaibHa TOKY
OO0paTHO NPOIOPIOHAIEHA TOKY
OO0paTHO MponopLUHOHAJIbHA PAINYCY OKPY>KHOCTH
[IponopuuoHanbHa KBaipaTy CUJIbI TOKA
Bepnsiii otet: IIponopiuonaisHa ToKy
17.1To monomy MeTasIn4eckoMy O€CKOHEUHO ATUHHOMY LIMJIMHAPY TeUET TOK CUIION |.
Monynb HHIYKIIMY MarHUTHOTO NOJISE BHYTPH IWJIMHAPA B 3aBUCUMOCTH OT PACCTOSHUS OT €T0
LIEHTpA...
OTBeTHI:
Bospacraer
Yo6niBaer
Y6b1BaeT 00paTHO MPONOPIIMOHAIBEHO PACCTOSHUIO
PaBeH Hy10 BO BCEX TOUKaxX
Bepnsiit orBeT: PaBeH HyIr0 BO BCEX TOUKAx
18.ITo 6ecKOHEYHO JUIMHHOMY TIPOBOIAIIEMY MIJIMHIAPY TEYET TOK crtoi |. Momynb
MHAYKIIMA MarHUTHOTO TI0JIS1 BHE IWJIMHAPA B 3aBUCHUMOCTH OT PACCTOSIHUSA OT €ro LEHTpA...
OTtBeTHI:
Bospacraer 1o 1MHETHOMY 3aKOHY
Y6bIBaeT 00paTHO MPONOPILMOHATIBHO PACCTOSTHUIO
He u3zmensiercs
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PaBen Hyit0 BO BCeX TOUKax
BepHnsiii otBeT: YOBIBa€T 00pAaTHO MPOMOPIIHOHATIEHO PACCTOSTHUIO
19.BekTop cKOpOCTH MOJIOKUTEIBHO 3aPSHKEHHOM YaCTHUIIBI M BEKTOP MarHUTHOM MHIYKIIUU
10JIs1 NEPIICHUKYJIAPHBL APYT Apyry. ONpenenuTe HapaBiIcHUE CUIIbI, ICHCTBYIOIIECH Ha
YacTULLy.
OTtBeTsI:
Cuna JlopeHua napasienabHa BEKTOPY CKOPOCTH
Cuna JlopeHna napasuieabHa BEKTOPY MarHUTHOW MHAYKLIAN
Cuna JlopeHua neprneHuKyispHa BEKTOPY MarHUTHOM MHAYKLUU U BEKTOPY MarHUTHOM
WUHIYKIIUH
Cuna JlopeHua napasuieabHa BEKTOPY MarHUTHON MHAYKLUHU U MIapajlIeJbHa BEKTOPY
CKOPOCTH
Bepnpiii otBet: Cuina JlopeHna nepneHinKyispHa BEKTOPY MarHUTHOW HHIAYKLIUU U
BEKTOPY MarHUTHON MHIyKIIUU
20.MarHuTHas IPOHUIIAEMOCTh CPE/bl IOKA3bIBAET. . ..

OtBeTsl:
Bo ckopK0 pa3 HanpsHKEHHOCTh MAarHUTHOTO TIOJIS B BaKyyMe OOJIbIIIe HAMpsKEHHOCTH B
BELIECTBE
Bo ckosbko pa3 MHAYKIUS IOJIS B BEILIECTBE OOJIbIIE HHIYKIIUY B BAKyyMe
Bo ckonbko pa3 Moaysb HallpsDKEHHOCTh IOJIS B BELIECTBE OOJIblIe HHAYKLIMU B BAKYyMe
BepHblii oTBeT: Bo CKOIBKO pa3 MHAYKLHKSA [10JI B BELIECTBE OO0JIbIIIE UHIAYKIIUU B

BaKyyMe

II. Onucanue wkKanvl oueHueanuA

Oyenka: 5
Huoicnuii nopoe svinonnenus 3a0anus 8 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME WIIH BBIOJIHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "Xopoo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BRICTABIISCTCS
€CJIN 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIIECTBEHHO HE BBIMOJHEHO

1I1. Ilpasuna évicmasnenus umozo8oi OyeHKu no Kypcy

HtoroBasi oleHKa 3a OCBOEHHE TUCIUIUIMHBI 3a ceMecTp (OPMHUPYETCS B COOTBETCTBHH C
"[Tonoxennem 0 BAPC" Ha 0oCHOBaHMY PK3aMEHAIIMOHHOW M CEMECTPOBOM COCTABIISIOIINX

4 cemecTp

dopma NpPoMeKYTOUHOI aTTecTanuu: DK3aMeH
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IIpumep Onnera

1. Kakue UCTOYHUKU U3Ty4yeHHS Ha3bIBAIOT KorepeHTHbIMU? [laiiTe onpenenenre NOHITUAM
KOIE€PEHTHOCTb, BPEMEHHAsI KOT€PEHTHOCTh, POCTPAHCTBEHHASI KOTEPEHTHOCTb.

2.  AcCUMITOTHYECKOE MMOBEACHHUE CIEKTPAIBbHOM MIIOTHOCTH SHEPreTUYECKONW CBETUMOCTH
a0COTFOTHO YEPHOTO TeJa MPHU BBICOKUX YacToTax (popmyna Buna).

3. /IBa KOrepeHTHBIX UCTOYHUKA, PACIIOIOKEHHBIX HAa OJJMHAKOBOM paccTossHuu L =4 M oT
9KpaHa UCITYCKAIOT MOHOXPOMATHYECKHIA CBET C JTMHON BOJHEI A = 400 HM. Paccrosiaue
Mexay uctrounukamu d = 1 mm. Haiiinte paccTosiHue Mex 1y COCCTHUMUA MaKCUMyMaMu
OCBEILIEHHOCTH.

IIpouenypa npoBenenust

- CTYACHT MOJYy4acT 9K3aMEHAIIMOHHBIN 6I/IH6T; - CTYACHT T'OTOBUT OTBCT IO BOIIpOCaM ouiera B
TeueHue He MeHee 60 MHHYT, Acjiasd HGO6XO,I[I/IMBIG 3allMCH Ha JIMCTEC IIOATOTOBKHM OTBETA,
npenoaaBareyib YCTHO OIpalinMBacT CTyAC€HTaA 11O BOIIpOCaM 6I/IJIeTa, 3aaaBas Ipu HGO6XOI[I/IMOCTI/I
JOITIOJIHUTCIIBHBIC BOITPOCHI

L. Ilepeuens Komnemenyuit/uHOUKAMOpPo8 u KOHMPOAbHBIX 60NPOCOE NPOBEPKU PE3YTbMAM 08
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Unaukarop: U-4ork-1 JIeMOHCTpUPYET 3HAHUE DIIEMEHTAPHBIX OCHOB OIITHKH,
KBaHTOBOI MEXaHUKU M aTOMHOMH (QU3MKK

Bonpocsl, 3aganus
1.1. IlpuBenute u3BectHble Bam criocoObl Moy4eHUs] KOTEPEHTHBIX BOJIH OT
HEKOI€pEHTHOI'0 UCTOYHUKA. JleJIeHre aMIIIUTY/bl, AeJIeHUE PpOoHTa.
2. DHepreruyeckas CBETUMOCTb aOCOJIFOTHO YepHOro Tena (BbIBoA 3akoHa Ctedana-
bonwsimana u3 popmynel [1nanka).
3. Haiigute paguyc 4-ro reMHoro konblia HetoToHa, ecnu paanyc auH3bl R = 25 mv, a
utrHa BOJHEL cBeTa A = 400 HM.
2.1. Onrtuyeckas JJIMHA MyTH, ONITHYECKAs pa3HOCTh X0/a. CBsA3b MEXy Pa3HOCTHIO (a3 u
Pa3HOCTBIO XO/a IBYX CBETOBBIX BOJIH.
2. Ilpoananu3upyiiTe KpUBbIE paclpeesIeH s SHEPTHH B CIIEKTPE TEIIOBOTO U3IyYEeHUs
a0COJIIOTHO YEPHOTO TeJia NP Pa3INYHBIX TEMIIEpaTypax.
3. Paamyc 9-ro TemHoro konbia HeroToHa, HabM0Aa€MOr0 B OTPasKEHHOM CBETE C JUTMHOM
BOJTHBI A = 400 HM, oka3zaics paBHbIM I'9 = 0.3 mm. Haitaure paguyc R auH3bL
3.1. BonnoBoe ypaBHeHue. [In1ockue MOHOXpOMaTHUECKHE BOJIHBI: IJIMHA BOJHBI, 4AaCTOTA,
BOJIHOBO BEKTOpP. DJNEKTPOMAarHUTHbIE BOJIHBI: MOJSPU3ALIMS, TIOTOK SHEPTUU, UHTEHCUBHOCTb.
2. CpexTpanbHas INIOTHOCTh SHEPTETHUECKOW CBETUMOCTH aOCOIIOTHO YEPHOT'O Teja Kak
(GyHKIMS 1UHBI BOJIHBL. 3aKOH cMeleHus: Buna.
3. Konbia HetoroHa Ha01101a10T B OTPaXXEHHOM CBETe € AITMHOM BOJHBI A = 400 HM nipu
MOMOIIH JTUH3bI paauycoM R = 25 mm. Onpeaenute HOMEp M TEMHOTO KOJIbIIA, €CIIH €T0
paauyc rm = 0.3 mm.
4.1. TIpoxoxaeHuE >IEKTPOMAarHUTHBIX BOJIH U€pe3 TPpaHMIly pasjena IByX cpen. Ckadok
(a3bl IpU OTpa’KEHUM OT ONTUYECKU OOoJIee TIIOTHOU CPeIbl.
2. 3akonsl BHenIHero (Gotodddexra. YpaBHeHHe DHHIITEHHA 1151 BHEITHETO (hoTodddeKTa.
3. Omnpenenute yroia Mexay HalpaBiIeHUAMHU Ha 2-i U 4-i MAKCUMYMBI JUPPAKIUOHHON
KapTHUHBI, €CITU JUTMHA BOJIHBI cBeTa 1=0,6 MkMm, mmpuna tmean b=0,1 mm. (PaccmoTpuTe ciaydaii
HOPMAaJIbHOI'O MAJCHHUS. )
5.1. Kaxkue UCTOYHHMKYU U3Ty4eHHs Ha3bIBalOT KorepeHTHhIMU? JlaiiTe onpenenenue
MOHSITUSIM KOTEPEHTHOCTb, BpDEMEHHAsI KOTEPEHTHOCTh, IPOCTPAHCTBEHHAS! KOT€PEHTHOCTD.
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2. BomnnoBoe ypaBHenwue. [I10ckre MOHOXpOMATHYECKHUE BOJIHBL: IJTUHA BOJHBI, YaCTOTA,
BOJIHOBOI BEKTOpP. DJIEKTPOMArHUTHBIE BOJIHBI: MOJSPU3ALIHSL, TOTOK SHEPTUU, HHTEHCUBHOCTbD.
3. OmpenenuTte yriaoBy0 MIUPHHY IEHTPAITBHOTO MAaKCUMyMa MPU HOPMAITLHOM T1aJICHUU
MOHOXPOMATHUYECKOTO CBETA C JUTMHOM BOMHBI 1=0,5 MKM Ha 11es1p mupuHoi b=0,1 mm.

6.1. IlpuBeaurte n3BecTHbIe BaM cioCcOOBI MOTYYCHHSI KOTEPEHTHBIX BOJIH OT
HEKOT'epEHTHOI'0 UCTOYHUKA. J[eJieHre aMIUTUTY/Abl, AeJIeHre PpoHTa.

2. PensTHBUCTCKOE COOTHOIICHUE MEXKY UMITYJIbCOM M SHEPTUEH: CYIIIECTBOBAHHUE YaCTHUIL C
HYJIEBOM Maccoi oKosi. POTOHBI. DHEPTUS U UMITYJIbC (OTOHA.

3. PaccrosiHre Mex 1y TJIaBHBIMH MaKCHMyMaMU JU(PPAKIIMOHHONW KAPTUHBI OT JBYX e
oKa3ayioch paBHbIM h = 1 MM. MOHOXpOMAaTHYECKHIA CBET ¢ ATUHON BOJIHBI 1=0,4 MKM maja
HOPMAaJIbHO, paccTosiHue 710 3kpana | = 1 M. Onpepenure paccTOSHHE MEXTY LEHTPAMU LICIICH.
7.1. Onruyeckas AJMHA MYTH, ONTHYECKasi pa3HOCTh X0/a. CBsI3b MEXy pa3HOCTbIO a3 u
Pa3HOCTHIO X0/1a IBYX CBETOBBIX BOJIH.

2. Topmo3HOE peHTTeHOBCKOE u3nyueHue. [ pannyHas yacTora, ee CBsI3b C dHepruen
AJIEKTPOHOB.

3. Onruyeckas pa3HOCTh X0/a ABYX UHTep(DEPUPYIOLINX Tydel MOHOXPOMATHYECKOTO CBETa
A =N3. Onpenenute pa3HOCTh Pa3 KOICOAHHIA.

8.1. BsIBeguTe yCI0OBHUS MAaKCUMyMOB U MUHUMYMOB IPH UHTEPHEPEHIIMA MHOTUX BOJIH OT
JUCKPETHBIX HCTOYHUKOB.

2. Yupyroe paccesiuue GOTOHOB Ha CBOOOJHBIX 3eKTpoHax: dpdext Komnrona
(3xcniepumenT). KoMnToHOBCKAs JUIMHA BOJIHBI 3JIEKTPOHA.

3. /IBa KOTepeHTHBIX UCTOYHUKA, PACIIOIOKEHHBIX HA OJJMHAKOBOM paccTossHuu L =4 M oT
HKpaHa UCITYCKAIOT MOHOXPOMATUUYECKHM CBET ¢ IuHOM BosiHbI A = 400 HM. Paccrosinue
Mexay uctrounukamu d = 1 mm. Haiiinte paccTosiHue Mex 1y COCCTHUMUA MaKCUMyMaMu
OCBEILIEHHOCTH.

9.1. MUurepdepenuus creta. YcnoBus HabmoaeHus natepdepenipu. OT 4ero 3aBUCHUT
KOHTPACTHOCTb (BHIUMOCTh) HHTEP(HEPEHIIMOHHON KapTUHBI?

2.  Dddext Komnrona. 3anummure CUCTEMY ypaBHEHUH 7151 OMMCAHUS YIIPYTOTO PACCESTHUS
¢dboTona Ha cBoOoHOM 3ekTpone. Kakoit Bun umeert ee pemienue? KomnronoBckas naimnHa
BOJIHBI 2JIEKTPOHA.

3. Ompenenute yroy OTKJIOHEHUS JIydel KpacHOTO CBeTa C JTTMHOW BOJHEI 1 = 0.6 MKM B
CIIEKTpE MEePBOTrO MOPSIIKA, MOIYUYEHHBIH ¢ TOMOIIBIO AUPPAKIIMOHHON PEIIETKH, TIEPUO/
kotopoii d = 0.02 mm.

10.1. IlpuBenute onTu4eckyro cxemy ombiTa FOHTa. OT KaKUX MapaMeTpoB 3aBUCUT IIMPUHA
UHTEP(PEPEHIIMOHHBIX MTOJI0C?

2. BonHoBble cBoiicTBa yacTull. Judpakiys 2IeKTpOHOB Ha KPUCTaJUIe: ONBIT JIPBUCCOHA U
Hxepmepa. 3akoH Bynbda-bporra.

3. Ilpwm BpamieHnu aHaaM3aTopa MHTEHCUBHOCTH MPOIIIE/IIET0 CBETa MEHSIIACh B 2 pasa.
Onpenenure cTeNeHb MOISIPU3ALNN 1AJAIOIIET0 CBETA.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1. KorepeHTHbIE HICTOYHUKH ...

OTtBeTHI:
1) wuMeroT OOJIBIIYIO MOIITHOCTD
2) W3Iy4aoT B MH(QpPaKpaCHOM JHara3oHe
3) H3IYyYaroT BOJHEI C IIOCTOSIHHOW BO BPEMEHHU Pa3HOCTHIO (ha3
4) WMEIOT CIUTIONIHOM CHEKTP U3Ty4eHHsI
BepHblil 0TBeT: N31y4aroT BOJHBI C IOCTOSSHHOM BO BpPEMEHH Pa3HOCThIO (a3
2./1nst HaOGmroieHus uHTepdepeHuu TpedyeTcs

OTBETHI:
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1) BBICOKOE HAINPSDKEHUE UCTOYHHMKA TOKA
2) HHU3Kas MOIIHOCTh HCTOYHHKA CBETA
3) nBe uiam 6osiee KOTePEHTHBIX BOJIHBI
4) Oomblasi UIIEKTPUUYECKAs IPOHUIIAEMOCTD CPEJIbI
Bepublii oTBeT: 1Be UK 60Jiee KOTepPEHTHBIX BOJTHbI
3.Ilpu nudpakoum . ...
OTBeTHI:
1) BBIMOJHSFOTCS 3aKOHBI TEOMETPHUYCCKOI OMTHKU
2) HE BBIMOJHSAIOTCS 3aKOHBI TCOMETPUYCCKON ONTHKH
3) HabmomaeTCs UCIyCKaHUE DIICKTPOHOB U3 MeTallia
4) mnpoucxonst (a3oBbie NPEBpaICHHs 00JIy4aeMOTro BEIIECTBA
BepHblii 0TBET: He BBINOIHSAIOTCS 3aKOHBI T€OMETPHUYECKON ONTUKH
4.11510cKOCTb MOJIIPU3ALUU CBETOBOM BOJIHBI — 3TO
OTtBeTsI:
1) MI0CKOCTH SKpaHa, Ha KOTOPOM HaOJt0aeTCs AU(paKius
2) IUIOCKOCTh, B KOTOPO# MPOMCXOAAT KOJIeOaHUs BEKTOpA HANPSHKEHHOCTH 3JIEKTPHUYECKOTO
noJist
3) MI0CKOCTh, B KOTOPOH JISKAT OTPAXKEHHBIN M MPETOMICHHBIN JTy9IH
4) nro0as TOpU30HTAIbHAS TUIOCKOCTh
BepHblii 0TBET: MI0CKOCTh, B KOTOPOU MPOUCXOAT KOJIEOaHHs BEKTOpa HANPSKEHHOCTH
AIEKTPUYECKOTO OIS
5.1Ipu HaMMYUK TUCIIEPCHH. ..
OTBeTHI:
1) mokasarenb MPEIOMIICHHS CPEIbl 3aBUCHT OT JUTHHBI BOJIHBI CBETA
2) umHa qudpaKiuy TOCTHTaeT CBOST0 MaKCUMyMa
3) MNPOUCXOIWT IUIABJICHHUE TPO3PAYHOI CpeIbl
4) cpena sSBISIETCS] ONTUYCCKU-aHU30TPOITHOM
BepHblii 0TBET: mOKa3aTesb NPEIOMIIEHUs CPEAbl 3aBUCUT OT JIJIMHBI BOJIHBI CBETA
6.I'unotesa [1nanka o TEMIOBOM M3JIyY€HHE COCTOSIIA B TOM, YTO
OTBeTsI:
1) Ha KaXIyo CTENeHb CBOOOIBI aTOMA MTPU OJMHAKOBOI TEMIIepaType MPUXOTUTCS
OJIMHAKOBasi SHEPTHs
2) 9Heprus CBeTa U3JIy4aeTcs M MOTJIONIAeTCS KBAHTAMHU
3) mokaszarenb MPEOMJICHHUS BEIIECTBA 3aBUCHUT OT JUTHHBI BOJHBI
4) CKOpOCTb CBETa — 3TO MaKCUMAJIbHO BO3MOYKHAsI CKOPOCTb B IIPHPO/IC
BepHblii 0TBET: 3HEPrus CBETa U3IY4YaeTCsl U MOTJIOMAETC KBAaHTAMU
7.1IpaBuio yactot bopa cocTosio B TOM, 4TO
OTBeTsI:
1) sHeprust u3aydeHHOTO (POTOHA paBHA CyMME YHEPTUM HAYaIbHOTO U KOHEYHOT'O COCTOSTHUHN
2) sHeprus U3Iy4eHHOro (OTOHA paBHA CpeHEMY apu(PETHIECKOMY SHEPTrUil Ha4aaIbHOTO U
KOHEYHOT0 COCTOSTHUM
3) aHeprust U3IMy4eHHOTO (OTOHA paBHA CPEIHEMY T€OMETPUUECKOMY PHEPTUil HAuaIbHOTO U
KOHEYHOT0 COCTOSTHUM
4) sHeprus U3My4eHHOro (JOTOHA paBHA PA3HOCTH YHEPTUI HAYAIBHOTO U KOHEYHOTO
COCTOSIHUI
BepHblii 0TBET: SHEprus n3ydeHHOro (POTOHA paBHA PA3HOCTH SHEPTU HAYATHHOTO U
KOHEYHOTO COCTOSTHHUI
8.deHoMeH KpacHOU rpaHUIlbl HoTod(h(dekTa cBSI3aH C TeM, U4TO
OTtBeTHI:
1) kpacHbI IIBET UTpaeT 0co0yro poib B hoTordhdexTe
2) (OTOTOK AOCTUTAET HACHIIICHUS
3) sHeprust poTOHA MEHbIIIE paOOTHI BEIXOA
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4) KMUHETUYECKasl PHEPTHS DJIEKTPOHA UMEET JUCKPETHBIN CIIEKTP
BepHnsriit otBeT: 3HEeprus poToHa MEHBIIE pabOTHI BEIX01a
9.BonHoBas (hyHKIHS OMHUCHIBAET
OTtBeTsI:
1) moTeHMaNBHYIO SHEPTUIO YACTHUIIBI
2) siBEHUE IBOMHOTO JTy4YenpeIoMIICHHS
3) COCTOSIHME YaCTHIIbI
4) 51eKTPOMarHuTHYIO BOJIHY
BepHblil OTBET: COCTOSIHUE YaCTULbI
10.KBagpat Moaysst BOJTHOBOM (PyHKITUH

OTtBeTsI:
1) paBeH KBaJapaTy MOIYJISl HMITYJIbCA YACTHIIBI
2) paBeH IUIOTHOCTH BEPOSTHOCTH HAXOX/ICHUS YaCTHUIIBI B JAHHOW TOYKE MPOCTPAHCTBA
3) onmchIBaeT pacupeieiieHUe IUIOTHOCTH BEIIECTBA B POCTPAHCTBE
4) Bcerma paBeH CIUHHIIE
BepHbliit 0TBET: paBeH INIOTHOCTH BEPOSITHOCTH HAXOXK/ICHUS YACTHUIIBI B TAHHOU TOYKE
MIPOCTPAHCTBA
11.YcnoBue HOpMUPOBKH BOJTHOBOHM (DYHKITUH BBIpaXKaeT
OTtBeTsI:
1) orpannueHHOCTh 00JaCTU HAXOXKAECHUS YaCTULIbI B IPOCTPAHCTBE
2) B3aMMHYIO OPTOTOHAJILHOCTh COCTOSIHUN YaCTHUIIbI
3) 3aKOH COXpaHEHUsI UMITYJIbCA YaCTUIIBI
4) paxT cymecTBOBaHUS YaCTULIBI
BepHnbrii oTBET: akT CyIeCTBOBAHUS YaCTUIIBI
12.YpaBuenue llpénunrepa Boipaxaet

OtBeTsI:
1) BOJIIOLIMIO COCTOSIHUS YaCTULIBI BO BPEMEHH
2) 3aKOH pacIipeieIeHus 3aps/ia YacTUIbl B IPOCTPAHCTBE
3) KorepeHTHOCTb BOJH e bpoiins
4) 3aKOHBI T€OMETPUUYECKON ONTHUKU
BepHblii OTBET: 3BOIOIUIO COCTOSIHUS YaCTHUIIBI BO BpEMEHU
13.ATOMHOE SIpO COCTOUT U3
OTBeThI:
1) sneKkTpoHOB
2) ¢dotoHoB
3) HelTpoHOB
4) HEWUTPOHOB U MPOTOHOB
BepHbIi1 OTBET: HEUTPOHOB U ITPOTOHOB
14.Macca siapa

OTtBeTHI:
1) MeHbllIe CyMMapHOM MacChl COCTABJISIIOLIUX €r0 HEUTPOHOB U TPOTOHOB
2) paBHa CyMMapHOI Macce COCTaBISIOIIUX €r0 HEHTPOHOB U TPOTOHOB
3) 6obllie CyMMapHO MacChl COCTABIISIONINX €T0 HEUTPOHOB U MPOTOHOB
4) He 3aBUCUT OT YHCJIa COCTABIISIFONIUX €r0 HEUTPOHOB U TTPOTOHOB
BepHblii 0TBET: MEHbIIIE CyMMapHON MacChl COCTABIISIFOIIUX €T0 HEUTPOHOB ¥ IPOTOHOB
15.ITopsiakoBBIN HOMEp AJIeMeHTa B Tabmuiie MeHeneeBa onpeaensieTcs
OTBeTsI:
1) uncIOM HYKIOHOB
2) YUCJIOM MPOTOHOB

48



3) uncIOM HEHTPOHOB

4) ero mepuoIOM MoJypacraja
BepHBbIi1 OTBET: 4MCIIOM IIPOTOHOB

16.Anbsda-pacnag xapakTepru3yeTcs UCITYCKaHHEM
OTBeTHI:

1) 3JeKTpOoHOB

2) TMPOTOHOB

3) samep renus

4)  dotoHOB
Bepnpiii oTBeT: saep renus

17.bera-pacnaja xapakTepu3yeTcsl UCITyCKaHUEM
OTtBeTsI:

1) IpOTOHOB M aHTUIIPOTOHOB

2) BIIEKTPOHOB U MO3UTPOHOB

3) HEUTPOHOB U TUIIEPOHOB

4) 6apuOHHBIX PE30HAHCOB
BepHblil OTBET: 3JIEKTPOHOB U ITO3UTPOHOB

11. Onucanue wikanvt oyenusanus

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu ebinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIIMHCTBO BOMIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpaBIEHHE JIsl pEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIU 3a/l1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

II1. IIpaguna évicmaesnenusn umo2o60i OUeHKU no Kypcy

HrtoroBasi olieHka 3a OCBOCHHME IUCHUIUIMHBI 3a CceMecTp (OopMHUPYETCs B COOTBETCTBHHU C
"Ilonoxxennem o BAPC" Ha ocHOBaHMM 3K3aMEHAIMOHHOM W CEMECTPOBOM cocTaBisomux B
MPUIOKEHUE K TUTIIIOMY BBIHOCUTCSI UTOTOBAs OIIEHKA 3a 4 ceMecTp
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