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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. 3ammTa nabopatopHsix padoT "Tepmonunamuka-2". (JlaboparopHas padota)
. 3amuTa 1abopaTopHbIX paboT «BomHoBas ontuka-1» (JlaboparopHas pabota)
. 3amuTa 1abopaTopHbIx padot «BomaHoBas onTuka-2» (Jlaboparopnas padota)
. 3amura abopatopHbIx padboT «KBaHTOBas ontHka-1» (JlaboparopHas padota)
. 3amuTa 1abopaTopHbIx padot «Maraetusm-1». (JlabopaTopHas pabora)
. 3amuTa 1abopaTopHbIX paboT «Marnetuszm-2» (JlabopaTtopHas pabora)
. 3amuTa 1abopaTopHbIx padot «Mexanuka-1» (Jlaboparopnas padoTta)
. 3amura 1abopatopHbIX paboT «MexaHuka-2» (JlaboparopHas pabota)
. 3amuTa 1abopaTopHbIx padot «Mexanuka-3» (Jlaboparopnas padoTta)
10. 3amuTa 1abopatopHbIX paboT «Mexanuka-4» (JlabopaTopHas pabora)
11. 3amura nabopaTopHbix padot «Mexanuka-5» (Jlabopatopuas pabora)
12. 3amura naboparopubix padbot «Tepmoaunamuka-1» (JlaboparopHas pabota)
13. 3amura 1a00paTopHbIX paboT «IIeKTpOMarHuTHbIE Konebanus» (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 nabopaTtopHbIX paboT «nekTpocTaTka-1». (Jlaboparopnas padora)
18. 3amuTa 1a60paTOpHBIX PabOT «IIEMEHTHl KBAaHTOBOM MEXaHUKU M aTOMHOM (DU3UKI»
(JTaboparopnas paboTa)
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BPC aucuunjiauHbI

2 cemecTp
Beca koHTpOIBHBIX MeponpusITHil, %o
Pa3nen HNunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
JIUCIIUILINHEI KM: 1 2 3 4 5 6 7 8 9
Cpox KM: 3 5 7 9 11 14 16 9 15
Mexanuka
[TocTtynarenbHOE IBUKEHUE + + + + + +
BpamarensHoe nBuxxeHue + + +
MonekynspHas ¢puzuka u
TEPMOJIMHAMUKA
MonekynspHasi puzuka u + + +
TEPMOJIMHAMUKA
Bec KM: 8 8 8 8 8 8 8 22 22
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 16 17 18
Cpox KM: 2 4 6 8 10 12 15 9 15
DJIEKTPUUYECTBO
DJIEKTPUUYECTBO + + + + +
Maruetusm, KoineOaHus 1
BOJIHBI
Maruetusm + + +
Konebanus u BOTHBI +
Bec KM: 8 8 8 8 8 8 8 22 22
4 cemecTtp
Beca KOHTPOJIBHBIX MEPOTIPUATHI, %o
N — Hanekc KM- KM- KM- KM- KM- KM-
ACT ATICHHI KM: 19 20 21 22 23 24
Cpok KM: 3 7 11 15 9 14
Orntuka
BousiHoBas ontrka + + +
KBanToBas ontuka + +
DIeMEHTHI KBAHTOBOW MEXaHUKH H
aTOMHOU (PU3UKU
DJIeMEHTHI KBAHTOBOW MEXaHUKH U + +
aTOMHOU (PU3UKU
Bec KM: 12 12 12 12 26 26

$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

MeTObI 00pabOTKH
pe3yIbTaTOB U3MEPEHUS
(bU3UYECKUX BEITMYUH
OCHOBHBIC 3aKOHBI TCOPHUH
KosiebaHuii U BOJIH
OCHOBHEIC 3aKOHEI
MOJIEKYJISIPHOUN (PU3UKH U
TEPMOIMHAMUKHU
OCHOBHBIE 3aKOHBI TEOPHH
AJIEKTPUYECTBA

OCHOBHBI€ 3aKOHBI (PU3UKH
MarHUTHBIX SIBJICHUH
OCHOBHBIC 3aKOHBI
KJIACCUYECKOM MEXaHUKH
YMeTs:

MIPUMEHSTH (pU3NUecKue
3aKOHBI TEOPHHU
AJIEKTPUYECTBA IS PEIICHUS
THIIOBBIX 3a7a4
MIPUMEHSTH (pU3nUecKue
3aKOHBI TEOPHH MarHeTH3Ma
JUTS PEIICHUST TUTIOBBIX
3a7a4

CTPOUTH MaTeMaTHICCKUE

3amuTa nabopatopHbsix padbot «Mexanuka-4» (JlaboparopHas padoTa)
3amura 1abopatopHbIx padboT «Mexanuka-5» (JlabopaTopnas padora)
3amuTa naboparopubsix pabot «Tepmoannamuka-1» (Jlaboparopuas
pabora)

3amuTa naboparopubsix padbot "Tepmoannamuka-2". (JlabopaTtopHas
pabora)

KonTponbnas padora Ne 1 «Mexanuka» (KontpoibHas pabora)
KonTponbnas padora Ne2 "Tepmoaunamuka'. (KonrposnbHas pabora)
3amura 1abopaTopHbIX paboT «AnekTpocTatuka-1». (JlaboparopHas
pabora)

3amura 1abopaTopHBIX paboT «nekTpocTaTuka -2». (JlaboparopHas
pabora)

3ammura 1abopaTopHBIX paboT «nekTpocTaTuka -3». (JlaboparopHas
pabora)

3amura 1abopaTopHbIX paboT «nekTpocTaTuka -4». (JlaboparopHas
pabora)

3amura 1a60paTopHbIX paboT «MarnetusMm-1». (JJaboparopHas pabota)
3amuTa nabopatopHbsix padbot «Marnetusm-2» (JlabopatopHas pabota)
3amura 1abopaTopHBIX paboT «NIEeKTpOMarHuTHBIE KOJIeOaHHs»
(JTaboparopnas paboTta)

KonTtponbHas padora Ne 1 «Onekrpoctatuka» (KonrponabsHas padora)
Kontponbnas padota Ne 2 «Marnetusm» (Kontposnbhas paborta)
3amura 1abopaTopHBIX paboT «IeMEHTHI KBAHTOBOM MEXaHUKHU U
aToMHOU Qu3ukmn» (Jlaboparopnas pabota)




MOJIeTTH (PUBNIECKUX
SIBJICHUI

MPEICTABIATH PE3YIbTATHI
AKCIIEPUMEHTAIIbHBIX
HUCCIEeI0BAaHUN B BUJE
0TYETOB, TpauKOB, TAOJIHUIIL
NPUMEHSATH (pr3nyeckue
3aKOHBI MEXaHUKHU IS
pEIICHUS TUTIOBBIX 33724
MPUMEHSITH (PU3NUecKue
3aKOHBI MOJIEKYJISIPHOU
(U3HUKY ¥ TEPMOJTUHAMUKHU
JUTSL PEIICHUST TUTIOBBIX
3a/1a4y

OIlK-1

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

3HaTh:

OCHOBHBIE 3aKOHBI
F€OMETPUYECKON 1
(bu3nUuecKoil ONTUKU
3JI€eMEHTapPHBIE OCHOBBI
KBAaHTOBOI MEXaHUKHU
OCHOBHBIE 3aKOHBI aTOMHOM
¢buzukn

YMers:

MPUMEHSITh (pU3nUecKue
3aKOHBI aTOMHOU (pU3MKH
JUTSL pELLIEHUS TUTIOBBIX
3a1a4y

MIPUMEHATHh METO/IbI
TEOPETUUECKOTO U
AKCIEPUMEHTAIBHOTO
rccaeaoBaHus PU3HIECKUX
SIBJIEHU

MIPUMEHSITH (PU3NUecKHe

3amura 1abopatopHbIx padboT «Mexanuka-2» (JlabopaTopnas padora)
3amuTa naboparopHbsix padbot «Mexanuka-3» (JlaboparopHas padoTa)
3amuTa JlabopaTopHbIX padboT «BomHoBas onTHka-1» (JlaboparopHas
paborta)

3amuTa 1abopaTopHbIX padoT «BonaHoBast onTuka-2» (Jlaboparopnas
paborta)

3amuTa 1abopaTopHbIX padoT «KBanTOBast onTuka-1» (Jlaboparopnas
paborta)

3ammTa 1a00paTOPHBIX padOT «IJIEMEHTHl KBAHTOBOM MEXaHUKHU U
aToMHOH ¢u3ukm» (JlaboparopHas padora)

Kontponbnas padota Ne 1 «BonmnoBas ontuka» (KonTponsHas paborta)
KontponbHast pabora Ne2 "KBantoBas ontuka" (KonTponbHas pabota)




3aKOHBI BOJJHOBOU U
KBAHTOBOM OIITHKH JIJISI
pemeHI/m TUIIOBBIX 3aJa4
MPUMEHSATh OCHOBHBIE
ypaBHeHI/IH U ITOHATHUA
KBaHTOBOM MEXaHWKH JIJISI
pemeHI/m TUIIOBBIX 3aJa4




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 konTpobHOr0 Meponpustusi B BPC: 8

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: 8

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 MEXaHNYECKON DHEPTUU K CUCTEME JIBHXKYLIUXCS 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 1adopaTtopHbix padot «MexaHuka-3»

®opmbl peaausanuu: YcrHas popma

Tun koHTpoABLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpustusi B BPC: 8

IIpoueaypa npoBeieHNsI KOHTPOJIBLHOIO MePONIPUATHSA: Y CTHBIN OIPOC 10 Ouieram

KpaTlcoe CoA€cpKaHME 3alaHUA:
IMMPOBEPKa 3HAHUA OCHOBHBIX 3dKOHOB MCXAaHUKH MTOCTYNATCIBbHOI'O0 ABUKCHUA U YMCHUS UX
HCIIOJIB30BAaTh JJIA pCIICHUSA 3a1a4d




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMers: [IPUMEHATD METO/bI 1.BeiBenuTe Gpopmyity Uit pacyeTa CpeHen CHIIbI
TEOPETUYECKOIO U B3aMMOJEICTBHS IBYX IIAPOB B YCTAHOBKE
AKCIIEPUMEHTAIHLHOTO naboparopHoit paboThr No5.

VICCIICJOBAHMUS bu3nyeckux 2.BeiBeute GpopMyity JUlsl pacyeTa TEOPETUIECKOTI0
ABJICHUI 3HAUEHUS CUJIbl HATSYKEHUS] HUTHU B YCTAHOBKE

nabopaTopHoi paboThl No2.

3.00bscHUTE, TOYEMY 00a Ipy3a B yCTaHOBKE
nabopaTopHor padboThl Nel ABHKYTCS C OJMHAKOBBIM
yckopenuem? Kak B paboTe paccUuThIBaIOCH
TEOPETHUUECKOE YCKOPEHHE rPy30B?

4.TlocTpoiiTe rpaduk 3aBUCUMOCTH CHJIBI TPEHUS OT yriia
IIPY OCHOBAHHWH HAKJIOHHOM TJIOCKOCTH.

5.BeiBeiuTe pac4eTHOE COOTHOLIEHUE IS
Kod(puImenTa TpeHM CKOJIbKCHHS.

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku binoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOJHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 65
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "Xopouo" BEICTaBISAETCS €ClIu
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CJIM 3aJlaHUE BBIITOJIHEHO HEBEPHO UITU MPEUMYIIIECTBEHHO HE BHITIOJHEHO

KM-4. 3amura 1adopaTtopHbix pador «MexaHuka-4»

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoILHOrO MeponpusTus: Jlaboparopnas padora

Bec koHTpoabHOr0 Meponpustusi B BPC: 8

IIpouenypa npoBeaeHnsi KOHTPOJIBLHOIO MEPONIPUATHA: Y CTHBIN OMpoC 10 dunetam

KpaTkoe cogep:xkanune 3a1aHus:
HpOBepKa 3HAaHUA OCHOBHBIX 3dKOHOB MCXaHUKHW BpalllaTCIIbHOI'O ABUKCHHA U YMCHUSA UX

HCIOJIB30BaTh JIA pCIICHUSA 3a/1a4

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

1.KakoB ¢uznyeckuit CMbICT MOMEHTA HHEPITUU
TBEpPAOTo Tena?

2.Chopmyaupyiite onpeneneHiue MOMEHTA CUTIBI
OTHOCHUTEIBHO HEIIOABMKHOTO IT0OJIF0Ca, OTHOCUTEIIHLHO
HEMOJBM>XHOM OCH.

3.3anummTe OCHOBHOE YpaBHEHUE JUHAMUKH

3HaTh: OCHOBHEIE 3aKOHBI
KJIACCUYECKOM MEXaHUKH
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BpaIllaTeIbHOrO JBUKEHHS U OXapaKTepU3ynTe
BXOJSIINE B HETO BEJTUYHUHBI.

4.ChopmynupyiiTe onpeesieHre MOHITHIO TIEPHOIa
kosebanuii. Kak cBsizaHbl MeX 1y MepHo KoieOaHuid U
cOOCTBEHHAs 4acToTa KojgeOaHun?

YMeTb: TpUMEHATh (pu3nuecKue 1.PaccunTaiiTe MOMEHT MHEPLIMH CILIOIIHOTO
3aKOHBl MEXAaHWKHU JUIsl PEIICHUs OJTHOPOJHOI'0 KOJIbLIAa OTHOCUTENIBHO OCH,
TUIIOBBIX 3a7a4 NEPIEHUKYISIPHON IIJIOCKOCTH KOJIBLIA U IIPOXOALICH

yepes ero HeHTP.

2.0npenenuTe BpallaoIIie MOMEHTBI CUJI B YCTAHOBKE
nabopaTopHoi padoThl Ne7, KaKOBBI HAITPaBJICHUS
MOMEHTOB 3TUX CHJI?

3.Kak Ha SKCIEpUMEHTAIbHON YCTaHOBKE J1a00paTOpHOI
paboTb1 Ne9 MOKHO U3MEHHUTDH BpAILAIOIIUK MOMEHT?
Kakue cuipl co31ar0T Bpaliaronme MOMEHTHI?
Ornpenenure HarpaBieHUE BEKTOPA PE3YJIbTUPYIOLIETO
BpAIaOIIEro MOMEHTA.

4.Hapucyiite cxeMy yCTaHOBKH JIa0OpaTOpPHOU pabOThI
Ne7. Vkaxute cuibl, IeHCTBYIOIINE Ha BCE OOBEKTHI
cucteMbl. Kakue U3 3TUX CHJI CO3AAI0T MOMEHT
OTHOCHUTEIIbHO OCH BPAILEHUS, YeMy OHH PaBHBI?
5.BeBeaute popmynny A pacueTa MOMEHTA HHEPIIUN
KpecTooOpa3HOro MasiTHUKA MO pe3yjbTaTaMm
SKCIIEPUMEHTA.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huodicnuii nopoe évinonnenus 3aoanus 6 npoyenmax: 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 65
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BIETBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHCHO

KM-5. 3amuTa 1ad6oparopHsix pador «Mexanunka-5»

®opmbl peaausanum: YcrHas popma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpustusi B BPC: 8

IIpoueaypa npoBeieHNsI KOHTPOJIBLHOIO MePONIPUATHUSA: Y CTHBIN OIPOC 10 Ouieram

KpaTKOE CoA€CpKaHME 3alaHUA:

11




HpOBepKa 3HAaHUSA OCHOBHBIX 3dKOHOB MCXaHUKHU BpPaIIATCIIbHOTI'O AIBUKCHUA U YMCHUS UX
HCIIOJIB30BAaTh JJIA pCIICHUSA 3aa4d

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBHBIC 3aKOHBI 1.0T uero 3aBUCUT MOMEHT MHEPIIUU TBEPAOIrO Tea
KJ1aCCUUECKOI MEXaHUKH MAaccoil M OTHOCUTEIBHO JaHHOW OCH BpallleHus?
2.Hamummte Gopmyry A Ieproa KPyTHIBHBIX
koJjiebanui. OxapakTepu3ynTe BXOISIINE B HEE
BEJIMYUHBI

3.Kakwue kosie0aHus Ha3bIBAFOTCS TAPMOHUYECKUMHU?
4.ChopMynupyiTe onpeaeneHus aMILTUTY Ibl, 9aCTOTHI,
repuo/ia KojieoaHui

5.Kakue xapakTepuCTHKH 3aTyXaloluX KojaeOaHui Bam

U3BECTHBI?
YMeTb: TpUMEHATh (puznuecKue 1.Ha ropu3oHTanbHy0 OCh HaCa’k€H MacCCUBHBIN JUCK CO
3aKOHBl MEXAaHWKHU JUISl PELEHUs LIKMBOM paguycoMm . Ha mKuB HaMOTaHa HUTh, K KOHILY
THIIOBBIX 33724 KOTOpO#1 pUKpEIIEH Tpy3 Maccoil M. Omnyckasch

PaBHOYCKOPEHHO, I'py3 MPOILIEI YTh S 3a Bpems 1.
Haiinure MomeHT unepiuu aucka. Tpenuem npenedpeysb.
2.0aHOpOAHBIN CTEP)KEHb MOKET BpaIlaThCs B
BEPTUKAIBHON MJIOCKOCTH OTHOCUTEIHHO
TOPU30HTAIILHON OCH, MPOXOSALIEH uepe3 ero KoHell.
CrepxeHb IPUBOIAT B TOPU3OHTAIBHOE MOJIOKEHUE U
ornyckatoT. C Kakoi CUIION JEHCTBYET CTEPKEHb HA OCh
B TIEpBOHAYANIbHBIN MOMeHT? Macca ctepskHs M, [uimHa |.
3.Yepes 6510k epeKnHyTa HaeadbHasi HUTh, K KOHIIaM
KOTOPOU MPUKPETUICHBI TPy3bl MaccaMu M1 u m2
(m2>m1). Biiok cYnTaTh CIJIOMIHBIM OAHOPOIHBIM
nuckoM. Macca 6ioka m3. OnpenenuTe CUly JaBICHUS
Ha ochb OJI0Ka.

4.00py4 ckaThIBaeTCsl 6€3 MPOCKAIB3bIBAHUS 110
HAKJIOHHOMW TIOCKOCTH, BBICOTa KOTOPOit h, amuna .
Ornpenenure CKOPOCTh IIEHTPa Macc 00pyda B HIKHEH
TOYKE HAKJIOHHOM IJIOCKOCTH.

5.BeiBenute popmyiny ais pacuera MOMEHTA UHEPIIUU
OJHOPOJHON TOHKOU IMPSIMOYTOJIBHOM NIJTACTUHKU MAaCCOU
M, JJTMHOM D ¥ mIMpHHO¥ C OTHOCHUTEIBHO OCH, JICHKAIIEH
B IJTOCKOCTH TUTACTHUHKHU U TIPOXOJIAIIEH Yepe3 ee IEHTP
Macc.

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe évinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 65
Onucanue xapakmepucmuku vtnoanenus 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
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenka: 2

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

KM-6. 3amura sadopatopubix pador «Tepmoannammnka-1»

@opmbl peaau3anuu: YcrHas popma

Tun KOHTPOILHOT0 MeponpusiTus: JlaboparopHas padora
Bec konTpoabHoro meponpusitusi B bPC: 8
IIpouenypa npoBeaeHnsi KOHTPOJBLHOIO0 MEPONPUATHSA: Y CTHBIN ONPOC O OUeTam

KpaTkoe conep:kanue 3a1aHusi:

[TpoBepka 3HaHUS OCHOBHBIX 3aKOHOB MOJICKYJISIPHON (DM3UKU M TEPMOJIUHAMUKH U YMEHHS UX

HCIIOJIb30BaTh AJId PCIICHUSA 3aaa4

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE 3aKOHBI
MOJICKYJISPHOM bu3uku u
TEPMOJIUHAMUKHU

1.Chopmynupyiite onpeeieHre MOJIIpHOM
TEIJIOEMKOCTH Tas3a.

2.00bsicHUTE, TOYEMY TEIJIOEMKOCTh UACaLHOTO ra3a
3aBHCHUT OT IIPOTEKAIOILEr0 B ra3e mpoliecca.
3.ChopmynupyiiTe nepBoe Ha4YaI0 TEPMOIUHAMUKH
pa3IUYHBIMU ClIOCO0aMU

4.Chopmynupyiite Teopemy bonbliMana o cpennei
KUHETHYECKOM SHEPTUU JIBHYKCHUS MOJICKYJI.
5.ChopmynupyiiTe onpeneraeHue MOHATH ““YUCIO
cTeneHer CBOOOIbI MOJIEKYITbI .

YMeTb: NpUMEHATh  (uznueckue
3aKOHBI MOJIEKYJISIPHONM (U3MKH U
TEPMOAUHAMMKN  JUISl  PEIEHUs
TUIOBBIX 3aja4

1.113 coctosiHus 1 B cocTosiHME 2 KMCIOPOJ MEPEXOANT B
pe3ysbTare ainadaTHOrO PacIIuPEeHUs, IPU TOM
JlaBJIEHHE nagaer B n pas. [lepexon u3 cocrosHus 1 B
COCTOSIHME 2 aprOH MOKET COBEpPIIMTh MHAYe: CHayaJla
10 U30TEPME, a 3aTeM 110 u3oxope. Halinure nasnenne
ra3a B KOHIIE U30TEPMHUYECKOT0 IpoIiecca, ECIN
JTaBJICHHUE B COCTOSIHUU | paBHO p.

2.B cocyne ¢ Termnon30aupyOLUMMI CTEHKaMH 110/
nopuHeM HaxoauTcss N MOJeKys aproHa npu
temneparype T1. [lopmienbs HaUMHAIOT MOJIHUMATh, U, B
pe3yJIbTaTe paclIMpeHus ras3a, ero Temreparypa najiaer
1o BesmmunHbl T2<T1. Onpenenure 06beM raza B KOHIIE
paciIMpeHus, €CIM HayalbHOE JaBJIEHUE Tra3a paBHO pl.
3.B Gannone HaXoaUTCs Ta3, INIOTHOCTH KOoToporo [11 =
2 kr/M3 u naBnenue pl = larm. M3 Ganona oTkavyaiu
4acThb ra3a, Ipyu 3TOM Macca ero yMeHbllnuaach Ha 4 T,
nasieHue ynaiuo 1o p2 = 0,6 atm, a TemnepaTypa
ocrtanach npexHeit. Onpenenure o0beM V GaioHa.
4.B pesynbTare aguadbatHoro pacmupenus m = 0,4 kr
aproHa BABOE €ro tremmneparypa craia paHa T = 500 K.
Omnpenenure HayaIbHOE JaBJIEHUE I'a3a, €CIHU €T0
HavaJIbHBIN 00heM paBeH V = 1 M3.

Onucanune MKAJbI OIICHUBAHUA:
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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 WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO 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 evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

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

KM-7. 3amura adopatopubix padot "Tepmoaunamuka-2"".

®opmbl peanusanun: YcrHas popma

Tun KoHTpOIBLHOTO MeponpusaTus: JlaboparopHas pabora

Bec kouTposabHoro meponpusitusi B BPC: 8

IIpouenypa npoBeaeHnss KOHTPOJBLHOI0 MEPONIPUSATHS: YCTHBIN OMPOC 1O OneTam

Kparkoe cogepxxanue 3aganus:
[TpoBepka 3HaHUS OCHOBHBIX 3aKOHOB MOJICKYJIIPHON (DM3UKU M TEPMOJIWHAMUKH U YMEHHS UX
MCIIOJIb30BAaTh AJIs PELEHUs 3a1a4

KoHTpoJibHbIE BONIpOChl/3aJaHUsA:

3HaTh: OCHOBHBIE 3aKOHBI 1.PacckaxuTte o sBIeHUN BHyTpeHHEro TpeHus. Kakue
MOJICKYJIIPHOM (7370951 u YCJIOBHSI HEOOXOMMO BBITIOJIHUTH, YTOOBI OCYIIIECTBUTD
TEPMOJMHAMUKHI meton Ctokca?

2.ChopmynupyiiTe nepBoe Ha4YaI0 TEPMOJIUHAMUKHU TS
€IMHUILIBI MACCHI JKUIKOCTH B IIPOLIECCE TIEPEX0/Ia €€ B
TBEP/I0€ COCTOSIHUE.

3.B nporiecce kpucTayuIM3aluy SHTPOIUS 0JI0Ba
yMeHbInaercs. He mpoTuBOpeunT Jiv 3TOT ()akT BTOPOMY
Hayany TepMoarHaMuku? OOOCHYHWTE OTBeT.

YMeTh: TNpuUMEHATh (u3HuecKue 1.0npenenute padboTy, COBEpUIAEMYIO YTIEKUCIBIM
3aKOHBI MOJIEKYJISIpHOW (U3MKU U ra3oM, B3sAThIM B kKoauuecTse N = 0,5 monb npu
TEPMOJMHAMMKHA  JUIsI  pELICHUs anuabaTHOM yBeJIMYeHHH ero o0bema B N = 5 pas.
TUIIOBBIX 3a7a4 Hauansnas Temneparypa raza T1 = 300 K. Haiigure

M3MEHEHNEe BHYTPEHHEH YHEPTUH Ta3a B ’TOM MPOIIECCE.
2 W neanpHbIH ra3 B koaudecTse N = 0,25 Moib
pacmmupsiercst ot V1 = 1,5 1 1o V2 =3 1 onuH pa3
n300apHo, Ipyroit pasz mzorepmuuecku. Ompenenure,
B KaKOM cily4ae paboTa, COBEpIICHHAs ra3oM, OyaeT
OoJiblIie M Ha CKOJIBKO OosbIe? HavanpHas
Temneparypa raza tl =27 °C

3.B nunuHApe noj NopiiHeM HaxoAuTcs Bo3ayx. Kakyro
paboTy Ipu HArpEeBaHUU COBEPIIHT ra3, YTOOBI MOIHATH
nopiieHb Ha BbicoTy h2 =0,2 M, eciu HavalbHas
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BbICOTAa CcTOJI0A BO3dayxa moj mopiimaeMm h1 =0,1 m?
Hapyxunoe naBnenue p0 = 0,1 MIla. [1nomans nopiixs
S=1-10-3 m2, macca mopmus m = 0,1 kr.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku btnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 65
Onucanue xapakmepucmuku btnoanenus 3nanus. OueHka "Xoponio" BbICTaBISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus: snanus: ONeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISICTCS
€CITM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO

KM-8. KoutpoJsbnas padora Ne 1 «Mexanunka»

®opmbl peasuzanun. [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

Bec kouTposabHoro meponpusitusi B bPC: 22

IIpouenypa npoBeaeHUsi KOHTPOJBLHOIO MeponpusaTHs: BrimogHeHne MUCbMEHHOW PabOTHI IO
ouneram.

KpaTKOC CoAcpKaHMuE 3alaHUA:
HpOBepKa YMCEHHA UCITOJIB30BAaTh 3aKOHBI MCXAHUKHU IS PCIICHUA 3a/1a1

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMeTb: NpUMEHATh  (uznueckue 1.C 6aurau BeicoTol H = 25 M ropu3oHTaIbHO OpolieH
3aKOHBl MEXaHUKHU [UISl pelleHus KaMeHb €O ckopocThio v = 15 m/c. Haiigure
TUIOBBIX 3a7a4 KMHETHUYECKYIO SHEPTHIO KaMHs CIYCTSI O/IHY CEKYHIY

IocJie Hayaja IBrKeHus. Macca kamuasg m = (0,2 KT.
ConpoTuBieHreM BO3Iyxa MpeHedpeyb

2.Teno maccoii m1 =5 xr ynapsiercs 0 HETOABM)KHOE
TEJO Maccoi m2 = 2,5 Kr, KOTOpoe Tmocie yaapa
HaYMHAET ABUTATHCS C KWHEeTUYECKou sHepruen W = 5
JIx. Cuntas yaap HeHTpadbHBIM U YIPYTUM, HAWIUTE
KHMHETUYECKYIO SHEPTHUIO NEPBOro Teja JI0 U Moclie

ynapa.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 85
Onucanue xapaxmepucmuxu 8vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'beMe WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO
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Oyenxa: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl 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" BBICTABIIACTCS
€CJIM 3aJ]JaHUe BBITIOJHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-9. Kontpoabnas padora Ne2 "Tepmogunamuxa''.

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBLHOrO MeponpusaTus: KontponsHas pabora

Bec kouTposabHoro meponpusitusi B bPC: 22

IIpouenypa npoBeaeHUsi KOHTPOJBLHOIO MeponpusAaTHs: BrinmogHeHne MUCbMEHHON PabOThI 1O

ouieram

KpaTKOC CoA€cpKaHUuE 3alaHUA:

HpOBepKa YMCHHA UCITOJIB30BATh 3aKOHBI MOJ'ICKy.]'IHpHOﬁ (I)I/ISI/IKI/I U TCPMOJUHAMUKHA JIA

penieHus 3aaa4

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMeTb: TpUMeHATh (puznuecKue
3aKOHBI MOJIEKYJSIPHON (U3MKH U
TEPMOJAMHAMHUKU  JUISl  peIleHus
TUTIOBBIX 33724

1.Cpennsis KUHETUYECKasi SHEPTUs [TOCTYNATEIbHOTO
JIBMDKEHUS] MOJIEKYJT a30Ta, Haxoamuxcs B oobeme 20 1,
cocraBisieT 5 K/, a cpetHsAsI KBaipaTUYHasi CKOPOCTh
MoJieKys — 2 kM/c. Ornpenienure Maccy rasa B cocyzie u
€ro J1aBJICHUE.

2.B chepuueckoM cocyne ¢ BHYTpEHHUM quamerpoM d =
0,2 m maxoxutcs M = 0,022 kr yriekucioro rasa. [{o
KaKOM TeMIEPATypbl MOXKHO HarpeTh COCY, €CIIN €r0
CTEHKH BBIJIEP)KUBAIOT MakcuMaibHOE fasneHue P = 0,5
MIIa? Onpenennte KOJIMYECTBO MOJIEKYI B COCYIE,
CPEIHIOI0 KUHETUYECKYIO SHEPTHIO IBUKEHUSI OJTHOM
MOJIEKYJIBl M BHYTPEHHIOIO DHEPIHIO Ta3a PU
MaKCHMaJbHOM JIaBJICHUU.

3.HailiguTe n3mMeHeHne MacChl U KOJIMYECTBA MOJIEKYJ
BO3/yXa B koMHaTe o0beMoM V = 50 M3 npu
atMocdepHoM aasnenuu P = 0,1 MIla, ecnu
TeMIeparypa Bo3ayxa yBeauamiack ot 11 =290 K mo T2
=300 K. Kak n3meHunacp npu 3T0M BHYTPEHHSIA
SHEprus Bo3ayxa B koMHaTe? CunTaTh U1 BO3AyXa m =
0,029 kr/mMob.

4.0npenenure BHYTPEHHIOK YHEPTUIO0 KUCIOPO/Ia,
HaxojsIIerocs B cocyae BMectumocthio V = 10 11 mpu
nasnenuu p = 0,5 Mlla u temneparype 71 = 280 K.
Kakoe KkoiMuecTBO TEIUIOTHI TpeOyeTcs A HarpeBa
rasza B 3Tom cocyne o 72 =300 K ?

5.TennoBas mammHa padoraet o uukiy Kapho.
PaGouum Tenom siBisiercs yriaekucnbii raz maccoit 100 r.
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Pa3zHocTh Mex 1y MaKkCUMaaIbHOW U MUHUMAJIBHOM
BHYTpPEHHEHN 3HEprueu rasa B ke cocrasiseT 15 kJIx.
Onpenenure TeMiiepaTypy HarpeBaress, eciu
tepmudeckuid KI1J1 nukna pasen 0,45.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouIo" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIETBOPUTEIHLHO" BHICTABIISCTCS
€CITU 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIIAETCS
€CJIM 3aJ]JaHue BBITIOJHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BHITIOJIHEHO

3 cemecTp

KM-10. 3amura 1a00paTopHBIX padoT «JIeKTpocTaTHKa-1».

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoILHOrO MeponpusTus: Jlaboparopnas padora

Bec koHTpoabHOr0o Meponpustusi B BPC: 8

IIpouenypa npoBeaeHnsi KOHTPOJBLHOIO MEPONIPUATHSA: YCTHBIN ONpOC 10 OujeTam

Kparkoe conep:kanue 3aaHus:
npOBepKa 3HAHUI OCHOBHBI 3aKOHOB TeOpI/II/I BJICKTpI/I‘-I€CTBa nu YMCHI/IH HUX UCIIOJIB30BATH JIA

peUiCHUus 3aa4

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: OCHOBHBIE 3aKOHBI TEOPUU 1.CopmynupyiiTe OCHOBHOM 3aKOH 3JIEKTPUUYECKHX
AIIEKTpUYECTBa rapMoHH4YecKkux kosebanuil. [loscHuTe BXoAsIIuE B HETO
BEJTMYMHBI

2.ChopmynupyiiTe OCHOBHBIE TIPABUIIA 3AITUCH
pE3yJIbTaTOB 3KCIEPUMEHTA B CTAHJAPTHOM BUJIE
3.00bsiCHUTE MPUHIIMIT YCTPOUCTBA ANEKTPOHHOTO
ocumiorpaga

4.YT0 Ha3bIBAETCS KJIACCOM TOYHOCTH
AJIEKTPOU3MEPUTENBHOTO Iprbopa?

5.Yt0 Ha3bIBaeTCS NEUCTBYIOIIUM 3HAYEHUEM
IIEPEMEHHOT0 TOKa?

YMeTb: TNpuMEHATh (HU3UIECKHE 1.Ha skpane ocummiorpada moxydeHo n3o0paxeHue
3aKOHBI TEOPUU AJIEKTPUUECTBA JIJIs1 MEPUONYECKOT0 CUTHAJIA CHHYCOUTATBHON (hOPMBI.
pEelIEeHUs TUTTOBBIX 33]1a4 Onpenenure aMIUTUTYTHOE U JCHCTBYIOIIEE 3HAUYCHNE

HaIIpsIKCHUA. 3anummre PE3YIbTAT B CTAHAAPTHOM BUJIC.
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Koaddumuent ycuienus mo BEpTUKIBHOW OCH YM =
0,5 B/nen

Onucanne MKAJbI OIlCHUBAHUS

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3a0anus 6 npoyenmax.: 65
OnucaHnue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEILHO" BHICTABIISCTCS
€CITH 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

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

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

®opmbl peanu3anuu: YcrHas Gopma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpustusi B BPC: 8

IIpoueaypa npoBeieHNsi KOHTPOJIBLHOI0 MEPONIPUATHSI: YCTHBII onpoc 1o 6uiietam

KpaTlcoe CoA€CpKaHUuE 3alaHUA:
IMPOBEPKa 3HAHUA OCHOBHBI 3dKOHOB TCOPUH SJICKTPUUCCTBA U YMCHUS UX UCIIOJIB30BATH IJIA

pelieHus 3aaa4q

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE 3aKOHBI TEOPUU 1.YTo0 Ha3bIBaeTCs pa3HOCTHIO MMOTEHITUATIOB
ANEKTPUYECTBA 3IEKTPOCTATUUECKOTO MOJsA?

2.KakoBa nuddepeHiuanbHas CBI3b MEXIY BEKTOPOM
HaIpPSKEHHOCTH 3JIEKTPOCTATUYECKOTO MOJISI U
noteHuuagom? B uem 3akirouaercs ee puznuecKuit
cMbICIT?

3.KakoBa uHTErpagbHas CBSA3b MEXK/IY PA3HOCTHIO
MOTEHIIMATIOB ¥ HAMPSKEHHOCTHIO 3JIEKTPOCTATUYECKOTO
nosia? B yem 3akitovaercs ee GU3NUECKUN CMBICHT?
4.YT0 Ha3bIBAETCS «CUJIOBOM JIMHUEHN
3JIEKTPOCTATHYECKOTrO MoJisi»? KakoBbl OCHOBHBIE
CBOMCTBA CUJIOBBIX TUHUI? UeM OHU OOBSIICHSIOTCS?
5.KaxkoBbl 0COOEHHOCTH B3aUMHOT'O PACIOIOKEHUS
SKBUIOTEHI[MAIBHBIX U CUJIOBBIX JINHUN
AJIEKTPOCTATUYECKOTO MOJIS?

YMeTh: NpuUMeHSTh (U3HUecKue 1.HapucyiiTe KapTUHBI CUJIOBBIX U YKBUMOTCHIIMATHHBIX
3aKOHBI TEOPHH DJICKTPUUECTBA IS JIUHUN TS 3aJJaHHOM CHCTEMBI TPOBOTHUKOB
pELIeHHs] TUIIOBBIX 33]1a4 2.JIns mpeacraBnenHoii 3aBucumocty E = f(r) Haitnure

3aBUCHMMOCTE NOTCHIMAJIA OT PaCCTOSHUA, HOCTpOI\/’ITe

18




rpaduk.

3.ITo rpaduky 3aBUCUMOCTH MOTEHIIMATA OT KOOPIUHATHI
MocTpoiite rpaduk 3aBUCUMOCTH IPOEKILIUU BEKTOpa
HaIPsLDKEHHOCTH OT KoopauHaThl. [loscHuTe mocTpoeHusl.
4.00bsICHUTE B3aMMOCBS3b MOJydeHHBIX Bamu B pabore
rpaduKOB 3aBUCUMOCTH HANPsHKEHHOCTH U MTOTEHIIHATA
ANEKTPOCTATUYECKOTO MOl OT KOOPAUHATHI.
5.Paccunraiite 3Ha4e€HUs HANPS)KEHHOCTU
ANEKTPOCTATUYECKOTO MOJISI TOPE3yIbTaTaM
BBINIOJJHEHHOT'O BAMU KCIIEPUMEHTA

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00bEME HMJTH BBITIOJHEHO NMPSUMYIIIECTBEHHO BEPHO

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

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

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoanenus 3nanus: OLeHKa "Hey0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJIHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-12. 3amuTa 1a6opaTopHbIX padoT «jaeKTpocTaTuka -3».

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpustusi B BPC: 8

IIpoueaypa npoBeieHNsI KOHTPOJIBLHOI0 MEPONIPUATHSI: YCTHBIN onpoc 1o GuiieTam

KpaTlcoe CoA€cpKaHMuE 3alaHUA:
HpOBepKa 3HAaHUA OCHOBHBIX 3aKOHOB TCOPHHU IJICKTPUYICCTBA U YMCHUA UX UCIIOJIb30BATh AJIA

pelieHus 3aaa4q

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE 3aKOHBI TEOpPUU 1./laliTe onpeneneHue EKTPOEMKOCTH YEAUHEHHOTO
AIIEKTpUYECTBA npoBoAHuKa. Yem onpenensiercs ee 3HaueHUE?

2.JlaiiTe onpeAeneHue 3IEKTPOEMKOCTH KOHAEHcaTopa.
UYem onpenensercs ee 3HaueHUe?

3.Kak paccuuTars 3JIEKTPOEMKOCTb INTIOCKOTO
KOHJIeHcaTopa?

4.Kak paccuuTaTh JIEKTPOEMKOCTh CHEPUIECKOTO
KOHJIeHcaTopa?

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

YMeTb: TpUMEHATHh (HU3UYECKHE 1.JIge GompIe KBaipaTHbIE METAITTUYCCKHE TIIIACTHHBI
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3aKOHBI TCOPUH IJICKTPUUECTBA IS momanasio S = 0,1 M2 kakaas pacrmooKeHbI

peIIeHHUs TUTIOBBIX 3a/1a4 napayuieIbHO Ha MajJOM PAacCTOSIHUH JIPYT OT Apyra.
3apsnbl oiactud Q1 = 0,3 MxKi u Q2 = —0,5 MxKi.
Haiinnre moBepXHOCTHYIO IIJIOTHOCTD 3aps10B Ha
Ka)KJI0M CTOPOHE IJIACTHH. 3apsaMH Ha TOpLax IJIACTHH
npeHedpeys.

2. Toueunslii 3apsa Q OKPYKEH TOJICTOCTEHHBIM
chepruecKuM MPOBOISIIUM CII0eM C paauycamu R1 u
R2, 3apsoxenHbIM 3apsaom 2Q. 3apsan Q Haxonurtes B
LeHTpe cuMMeTpur. Haliiure noreHiman Ha BHEIIHEN
noBepxHocTU chepuueckoro cios. [loctpoute rpaduku
E =1 (r) u =f (r). [Ipunsith HOJb MOTCHIIMANA HA
OCCKOHEYHOCTH.

3.Ha nponomkeHnn TOHKOTo CTEPKHS AJIMHOM L,
3apsHKEHHOTO C JIMHEWHOM MJIOTHOCTHIO t, HA PACCTOSIHUU
X1 ot Hero Haxomutcs 3apsin Q. Haiinure cuiry,
JEHCTBYIOIIYIO Ha 3apsIl.

4.IIpocTpaHCTBO MEXIY ABYMSI KOHLIIEHTPUUECKUMHU
3apsHKCHHBIMU CEepaMHU 3aIOTHEHO JABYMS
chepruecKUMH CIOSMU AUDIEKTPUKOB. Pamuycher

cpep R1 u R2, ux 3zapsnet Q1 u Q2 = — Q1. I'panuna
paszzena cioeB AUAIEKTPUKOB UMeeT paauyc R, ux
JTUAJICKTPUYECKUE TPOHUIIAEMOCTH COOTBETCTBEHHO
paBHbl €l =4 u €2 = 2. Haiigute pa3HOCTh NOTEHIIMATIOB
mexay chepamu. [ocrpoiite rpaduxu Dr(r) u Er(r).

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 MMPEHMYIIIECTBEHHO BEPHO

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

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CITU 3a/l1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

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

KM-13. 3amuTa 1a60paTopHbIX padoT «JIeKTPOCTATHKA -4».

®opmbl peanuzanmuu: YcrHas Gpopma

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec konTpoabHOro Meponpustusi B BPC: 8

IIpouenypa npoBeaeHnsi KOHTPOJIBLHOIO MEPONIPUATHSA: YCTHBIN ONpOC 0 OuseTam

KpaTkoe coaep:kanue 3a1aHus:
20




HpOBepKa 3HAaHUA OCHOBHBIX 3aKOHOB TCOPHUH IJICKTPHUICCTBA U YMCHUS UX UCIIOJIB30BaTh JIA

peIIeHuUs 3a1a9

KOHTpOJILHLIe BOHpOCLI/SaL[aHI/Iﬂ:

3HaTh: OCHOBHBIE 3aKOHBI TEOpUU
JJIEKTPUYECTBA

1.ChopmynupyiiTe onpeaencHue maeHus HampsHKECHUS
Y Pa3HOCTHU MOTEHIUAIOB

2.ChopMynupyiTe METO KOMIICHCAIIUU TIPU U3MEPCHHUH
OJIC? Kakue BemnurMHbI KOMIIEHCUPYIOT JIPYT JApyra?
3.ChopmynupyiiTe onpeaeeHIe CUIbl TOKA U
3JIEKTPOJBHKYILEH criibl UcTOUHKMKA. Kak Bbl
MMOHUMAETE TEPMUH «CTOPOHHSIS CHIIa»?
4.Chopmynupyiite 3akoH OMa J1sl y4acTKa LeTH,
conepxaniero J/C

5.ChopmynupyiiTe mpaBUIO 3HAKOB P 3aIMMCH 3aKOHA
Owma juis yyactka uenu, coaepxariero J/C.

YMeTh: NpuUMeHSTh (U3HUecKue
3aKOHBI TEOPUU AJIEKTPUUECTBA JIJIsI
pellIeHus TUIIOBBIX 3a/1a4

Onpum OOKA3AHHA HACANLHEX HIMEPHTETEHEX n'pnGopon. _|
usofpaenmery Ha exee. N

1.
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¥ R,
=} o
| 2
2.
2. Yro noxn;k':r BOOBTMETP, NPHCOSIMHEHEIl & Touxan 1-27 3mavenna ITC
£)=2B, &:=3B. 1;=1:=100x, R=100011.
3.
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HaSmaTe pas=HocTs NOTEHIHATOR MeaTy ToIEeH L =l
.1 Enry &, ry
L il R; |
e W D il il
|
5.
Onucanme MIKAJLI OLICHUBAHUAA:
Ouyenka: 5

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

Ouenka: 4

Huoicnuii nopoz evinonnenus 3adanus 6 npoyenmax.: 65
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OEeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus: snanus: ONeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO MJIU MPEUMYIIECTBEHHO HE BBIMTOJTHEHO

KM-14. 3amuTra jsadopaTopHbix padotr «Marnerusm-1».

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoaBHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpobHOr0 Meponpustusi B BPC: 8

IIpouenypa npoBeieHNsi KOHTPOJIBLHOI0 MEPONIPUATHS: YCTHBIIM onpoc 1o 6uiieram

KpaTKOC CoA€cpKaHMuE 3alaHUA:
IMPOBEPKa 3HAHUA OCHOBHBIX 3dKOHOB TCOPHUU MATrHETU3Ma U YMCHUA UX HUCIIOJIb30BATh JIA

penieHus 3aaa4

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCHOBHBIE 3aKOHBI (PU3HKHU 1.JlaliTe onpeneneHne MOHSATHIO «IMHUS UHIYKITUU
MarHUTHBIX SIBJICHUN MarHuTHOTO 1oJish». KakoBbl CBOKCTBA IMHUNA UHIYKIUU
MarHuTHOTO T0JIsA?

2.Ha kakom (pu3nveckoM sSIBICHUH OCHOBAH METO]I
M3MEPEHUS] MAarHUTHOW MHYKIIUHU, UCTIOJIb3YEMbI B
pabote? Kakoii 3aKOH OMUCHIBAET ITO SBICHUE U KOT/1a
OHO HaOmonaercs?

3.KakoBbl 0COOEHHOCTH pacnpeeieHuss MAarHUTHON
WHJIYKIIUU BJIOJIb OCH COJICHOU a7

4.Kakue cuibl AEMCTBYIOT HA PAMKY C TOKOM B
ycTaHOBKe J1abopatopHoit pabotsl. Chopmynupyiite
YCIIOBHE PAaBHOBECHSI pAMKH C YYETOM MOMEHTA YIPYTUX
CHIL

5.Kakoii (hu3nueckuii 3aKOH UCTIONB30BaH B yCTPONUCTBE
aMIiepMeTpa Mp UU3MEPEHUH CHIIBI TOKA Yepe3 HEero?

YMeTb: NpUMEHATh  (uznueckue 1.K ToHKOMY OJTHOPOAHOMY ITPOBOJIOYHOMY KOJIBILY
3aKOHBl TEOPUM MarHeTusma s paanycoM R o 1ByM GE€CKOHEUHO JITMHHBIM
pEILIEHNUs TUIIOBBIX 3a/1a4 MIOIBOJAIIMM ITPOBOJAM, PacIOI0KEHHBIM PaIuaibHO,

noaBoaAT Tok |. Haliiute MarHuTHy0 HHIYKIMIO B
LIEHTPE KOJIbIIA, ECIIM MTOABOAIINE TPOBOAA JENIAT
KOJIbIIO Ha JiBe ayru anuHou L u L/3

2.HaiiiuTe MarHuTHYI0 MHIYKIMIO MarHUTHOTO T10JI,
CO3/1aHHOT0 OECKOHEYHBIM IPOBOJHUKOM, COTHYTHIM B
kosbLo. Cuna Toka B mpoBojie |, paauyc Butka R

3.B o1HO# INIOCKOCTH ¢ OECKOHEYHO UIMHHBIM
IIPOBOJIOM, TI0 KOTOpOMY TeueT Tok [1, pacnonoxena
MPSIMOYTOJIbHASI paMKa CO CTOpOHaMHU a U b, o0Tekaemas
TokoM [2. Haligute cuibl, ¢ KOTOPBIMU MarHUTHOE 10JIE
MPSIMOTO TOKA JIEUCTBYET Ha KAXKIYI0 CTOPOHY PAMKH.
PaccrosiHue oT mpoBoJia 10 GunKaiiei CTOpOHBI paMKH
C.

4.Mexay noar0caMu 3JIEKTPOMAarHuTa B
TOPU30HTAJILHOM MarHUTHOM T0JI€ HAXOJIUTCS
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NPSAMOJIMHEHHBINA TPOBOAHUK, PACTIOJIOKEHHBIN
TOPU3OHTAIBHO U MEPIICHIUKYISPHO JTUHUSAM MAarHUTHON
uHaykuu. Kakol CUIibl TOK OJKEH Te€4b B POBOHUKE,
9TOOBI CHJIA HATSDKCHUS B TIOJIEPIKUBAIOIIUX €TI0
THOKHX TIPOBOJIAX CTajla paBHOW HYIH0? MarHuTHas
UHIYKIKA B, oTHOIIEHHE MacChl TPOBOJIHUKA K €r0
IUTHHE m/] I3BECTHO.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku binoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISETCS €CIIN 3aJJaHHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WJIH BBITIOJHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 65
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBIsAETCS €U
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHUE JIUISI PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM NMPEUMYIIECTBEHHO HE BBIITOJIHEHO

KM-15. 3amura n1adopaTtopHbix pador «Marnetusm-2»

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoILHOrO MeponpusiTus: Jlaboparopnas padora

Bec koHTpoabHOr0 Meponpustusi B BPC: 8

IIpouenypa npoBeaeHnsi KOHTPOJBLHOIO MEPONIPUATHSA: YCTHBIN ONpOC 10 OujeTam

KpaTkoe cogep:kanune 3a1aHus:
HpOBCpKa 3HAaHUA OCHOBHBIX 3dKOHOB TCOPHWHU MArH€TU3Ma U YMCHUA UX IIPUMCHATDH JJIA

peUiCHUs 3a1a4

KoHTpoJibHbIe BONIpOCHI/3aJaHUA:

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

MarHUTHBIX SBJICHUU 2.071 KaKuX napameTpoB 3aBUCUT KO3(pPUIIMEHT B
dopmyne B=kI?

3.ITouemy 3aBucumocth B(H) mis dheppomaraetikos He
SBJIAETCS TMHEWHOMN?

4.3anumuTe ypaBHEHUE CBSI3U UHIAYKIIUHA 1
HaIpsHKEHHOCTH

5.3anumuTe GopMyay TEOPEMBI O HUPKYISILIUH
HaNPsPKEHHOCTH MarHUTHOTO TOJIS

YMeTh: TNpuUMeHSTh (u3HuecKue 1.Hapucyiite neTiio ructepesnca, yKakure Ha pUucyHKe
3aKOHbl TEOPUHM MAarHeTusMa s KOJPUUTUBHYIO CUIYy U JJaUTE ONPEEICHUE 3TON
pELICHUS TUIOBBIX 33]1a4 BEJINYMHBI.

2.HapucyiiTe NeTo rucTepe3nca, yKaKuTe Ha pUCyHKe
OCTAaTOYHYI0 HAMArHUYEHHOCTh U JJaliTe onpeJieieHne
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9TOH BEIUYMHEL.

3.Ilon0XUTENbHO 3apsKEHHAs YaCTUIA BIETACT B
OJIHOPOJIHOE MarHUTHOE T0JI€ TaK, YTO BEKTOP €€
CKOPOCTH TapajuiesieH UHAYKIIUKU MarHuTHOro noJs. 1o
KaKOH TpaeKTOpuHU OyJIeT JBUTATHCS YacTHIa?
4.110510°KUTENIBHO 3apsKEHHAsE YaCTUIIA BICTACT B
OJIHOPOJIHOE MarHUTHOE T0JI€ TaK, YTO BEKTOP €€
CKOPOCTH TEPHEHANKYJISIPEH UHIYKIIMKM MAarHUTHOTO
niost. 1o kakoit TpaekTopuu OyeT ABUTATHCS YacTHUIA?

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 WIIM BBIIOJIHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 65
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTABISAETCS €CIIU
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 3aJaHUE TIPEUMYIIIECTBEHHO BBITIOJIHEHO

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

KM-16. 3ammuTa 12a00paTOpHBIX pad0T «JIEKTPOMAarHNTHbIC KOJIeOaHUs»

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoILHOrO MeponpusiTus: Jlaboparopnas padora

Bec koHTpoabHOro Meponpustusi B BPC: 8

IIpouenypa npoBeaeHnsi KOHTPOJBLHOIO MEPONIPUATHSA: YCTHBIN ONPOC 10 OujeTam

KpaTkoe cogep:kanune 3a1aHus:
IMPOBEPKA 3HAHNA OCHOBHBIX 3dKOHOB TCOPHUU Kone0aHu# U BOIH

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

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

2.Chopmynupyiite onpeaesieHne JorapuGMUIecKoro
JEKpEMEHTa

3.YT0 Ha3pIBAETCS KPUTUUECKUM COITPOTHUBIICHUEM
KOHTypa?

4.Kak OnuCHIBAIOTCS PE30HAHCHBIE KPUBBIE JIJIS1 CHITBI
TOKa B KOHTYpPE IIPH pa3Iu4HOM 3HAYEHUH
COTIPOTHBIICHUS.

5.Kak BBINIAIUT BEKTOPHAs Auarpamma
MIOCJIEZIOBATEILHOTO KOHTYpA MPU PE30HAHCE

Onucanune MKAJbI OIICHUBAHUA:
24




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

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 65
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO

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 3nanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BBICTABIISAETCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BBITIOJIHEHO

KM-17. KonTpoJbHasi padora Ne 1 «JIeKTpocTAaTUKA)

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBLHOrO MeponpusaTus: KontponsHas pabora

Bec koutposabHoro meponpusitusi B bPC: 22

IIpouenypa npoBeaeHUsi KOHTPOJBLHOIO MeponpusAaTHs: BrinmogHeHne MUCbMEHHON PabOThI 1O
oumeram

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

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMeTh: IIPpUMCHATH (I)I/BI/ILIGCKI/IG 1.I1nacTHHEI ITTOCKOTO KOHACHCATOpa IMJI0IaAbo S
3aKOHBI TCOPHHU IJICKTPHUICCTBA TJIA pasaABUTAIOT TakK, YTO PAaCCTOAHUC MCKIAY HUMU
peHICHUs TUITIOBBIX 3a/1a4 YBCINYNUBACTCA OT dl a0 d2. KOHI[GHC&TOp BCC BpEMA

MTOJIKJTFOYEH K UCTOYHHKY ¢ 3.1.C. E. Onpenenure
M3MEHEHHUe 3apsiaa 00KIaqoK KOHIeHcaTopa,
HaIPSDKEHHOCTH TTOJIST MEX/Ty OOKJIaJIKaMu U paboTy
BHEITHUX CUJI NPH MEePEMEIICHNUH TTACTHH.

2.B npocTpaHCTBO MEXTy OOKIIaJIKaMH TIOCKOTO
BO3IYIITHOTO KOHJIEHCATOpa IMOMEIAI0T MIIOCKHUMA ClIon
JIAAJIEKTPUKA C OTHOCUTEIIBHOM TUAJIEKTPUUYECKOM
MIPOHUIIAEMOCTBIO €, TOJMIIHUHON 0 U TUIONIa/IbI0, PABHON
iomaan ookimanok S. KonpeHncatop 3apsikeH 10
paszHocTH noTeHnuanoB U U OTKIIIOUEH OT UCTOYHHKA.
Omnpenenute N3MEHEHUE EMKOCTH KOHJICHCATOPA U €T0
SHEPTUU MPHU BBEICHUH TUIICKTPUIECCKON TTACTUHBI.
Paccrosiauie mexxay ookmaakamu b = 2d.
3.0mpenenuTe KOTUYECTBO TEIIOTHI, BHIACTUBIICIHCS
MIPH MAPAIIICITBHOM COSUHEHHH OJTHOUMEHHO
3apsHKEHHBIMU OOKIIAAKAMU JIBYX KOHJIEHCATOPOB,
MIPEIBAPUTEIIHHO 3aPsDKEHHBIX JIO Pa3HOCTEH
notennuanoB Ul u U2 . EMKocTH KOHIEHCATOPOB
paBabl C1 1 C2 COOTBETCTBEHHO.
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISICTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO

KM-18. KonTpoabHasi padora Ne 2 «Maraeruzm»

®opmbl peaausanun: [lucemennas padbora

Tun koHTpoabHOro Meponpusitusi: KonrpossHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 22

IIpoueaypa npoBegeHUusi KOHTPOJBLHOIO MepONPHUATHSA: BrlnoaHeHne NUCbMEHHOW paboThl MO
ouieram

KpaTkoe conep:kanue 3a1aHusi:
HpOBCpKa YMeHI/Iﬂ HNCITIOJIB30BaTh 3aKOHBI TeOpI/II/I Marietmusma ajis peIHeHI/ISI 3aga4

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: TNpuUMEHATh (u3HuecKue 1.PaBHOCTOpOHHMI TPEYTOJIBHUK CO CTOPOHOU a = 20 cM

3aKOHBl TEOpUM Mar"eTusma s o0Tekaercs TokoM cuioi | = 10 A. HaiiguTte nHAyKIuIO

pelIeHNs TUIIOBBIX 3aa4 MarHMTHOT'O MOJISl B TEOMETPUYECKOM LIEHTPE
TPEYTOJIbHUKA.

2.ToHKui MeTAITMYECKUN cTep>KeHb AuHON | =1 M
BpallaeTcs ¢ yriaoBoit ckopocteio w = 200 pan/c B
OJIHOPOJIHOM MarHUTHOM MoJje ¢ uaayknueit B = 0,2 mTn
BOKPYT OCH, TapaJIJIEIbHOM JIMHUSM MarHUTHOU
uHaykiud. Och BpalieHus MePIeHINKYISIPHA CTEPKHIO
Y MIPOXOAMT Yepe3 OJMH U3 ero KoHuoB. Haliaure
Pa3HOCTHU MOTEHITMATIOB MEXKTY: @) OCBIO M CEpeIUHOM
CTepXkHS; 0) cepeTMHON CTEPIKHS U CBOOOIHBIM KOHIIOM.
3.KBagpaTHasi paMKa CO CTOPOHOU a = 5 ¢M BpallaeTcs ¢
MMOCTOSIHHOM YTJIOBOM CKOPOCTBIO W = 6 paji/c B
OJTHOPOJTHOM MarHUTHOM TioJie ¢ mHaykiueun B = 0,84
Tn. PaMka BBITIOJTHEHA U3 MEIHOW MPOBOJIOKA CEUEHUEM
S=0,4 MM2 ¢ ynensHBIM conpoTHBIIeHHEM T = 1,6X10—6
Omxcm. Och BpallleHHs] paMKU IEPIEHANKYJIIpHA
JWHUSM WHIYKIMHA U COBITAJIa€T C OJTHON U3 CTOPOH
pamku. Haiinure 3akoH U3MEHEHUs] UHAYKIIMOHHOTO TOKA
B paMKe ¥ MaKCUMaJbHOE 3HaYEHUE TOKA.

4.B nnuHHOM OECKOHEYHOM MPOBOTHUKE, UMEIOIIEM BH/T
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TIOJIOTO IWJIMHAPA C BHYTPEHHUM paauycoM R1 u
BHEILIHUM paguycoM R2, cyliecTByeT OCTOSHHBIN TOK €
PaBHOMEPHOI 10 CEYEHHUIO IUIOTHOCTRIO |. Haiiaure
MHIYKIMIO MarHUTHOTO I10JI HA PACCTOSIHUM I OT OCU
HWIMH]IPA.

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmuku binonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIONHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHka "yJoBIETBOPUTEIBHO" BbICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

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

4 cemecTp

KM-19. 3amura s1adoparopubix pador «BosHoBast ontuka-1»

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoaABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpusitusi B bPC: 12

IIpoueaypa npoBeieHNsI KOHTPOJIBLHOI0 MEPONIPUATHSI: YCTHBIN onpoc 1o GuiieTam

KpaTKOC CoA€CpKaHMuE 3alaHUA:
IMMPOBEPKa 3HAHUA OCHOBHBLIX 3dKOHOB BOJIHOBOM OITHUKH U YMCHHS UX UCIIOJIB30BAThH IJISA

petieHus 3aaa4

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCHOBHBIE 3aKOHBI 1.ChopmynupyiiTe yciaoBHs HaONIOAEHUI MUHUMYMOB U
TreOMETPUYECKO U (PU3UUECcKOit MaKCUMYMOB HHTep(EpPEHLIUH JIBYX BOJIH.
OITUKHA 2.JlaiiTe onpeAeneHus MOHITUSAM ONTHYECKas IJTMHA

MyTH, ONITUYECKAsI pa3HOCTh XO/a.

3.Kakue UCTOYHHKHU CBETa HA3bIBAIOT
MOHOXpPOMaTUYECKUMHU?

4.Yto takoe uHTepepeHus creta? Y cloBus
HaOmoneHus uaTepdeperun. Kakue ncTOuHUKH
M3JTY9eHHUST HA3bIBAIOT KOT€PEHTHBIMU?

5.KaKoBa CBS3b MEXKIY PA3HOCTHIO (a3 U Pa3HOCTHIO
X0J1a IBYX CBETOBBIX BOJIH.

Onucanune MKAJbI OIICHUBAHUA:
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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 WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO 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 MPEUMYIIIECTBEHHO BBITIOJHEHO

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

KM-20. 3amura 1adoparopHbix padot «BosiHoBasi onTuka-2»

®opmbl peanusanuu: YcrHas Gopma

Tun KoHTpOIBLHOTO MeponpusaTus: JlaboparopHas pabora

Bec kouTposabHoro meponpusitusi B bPC: 12

IIpouenypa npoBeaeHnss KOHTPOJBLHOI0 MEPONIPUSATHS: YCTHBIN OMPOC 1O OneTam

KpaTkoe conep:kanue 3a1aHusi:
HpOBepKa 3HAHHUI OCHOBHBIX 3aKOHOB BOHHOBOfI OIITUKHU U YMCHI/UI UX UCIIOJIB30BATh IJIA
peIleHus 3a1a9

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: OCHOBHBIE 3aKOHBI 1.Kak u mouemy meHsieTcst UHTeppEpEeHIIMOHHAS] KapTHHA
reOMEeTpUYecKOr U  (pusnueckon MIPU U3MEHEHHUH JIaBJICHUS B HHTEpPepoMeTpe
OITUKHU Maiikenbcona?
2.Yro Takoe qyiMHA KorepeHTHocTH? Bpems
KOTE€pPEHTHOCTH?
3.Uto Takoe onTUYecKas pa3HOCTh Xoj1a?
4,
1. KaKoe siBneHue HasbiBaeTcs andpakumnen ceeta? Kakme suapl
andpakumm Bam nssecTHbl?

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonnenus 3uanusa: OueHka "oTINYHO" BBICTaBIAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 65
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHka "XopoIio" BEICTaBISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 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-21. 3ammra 1adoparopHbix pador «KBaHToBasi onTuka-1»

@opmbl peaau3anuu: YcrHas popma

Tun KOHTPOILHOT0 MeponpusiTus: JlaboparopHas padora

Bec konTpoabHoro meponpusitusi B bPC: 12

IIpouenypa npoBeaeHnss KOHTPOJBLHOI0O MEPONIPUATHS: YCTHBIN OMPOC 10 Oueram

KpaTkoe conep:kanue 3a1aHusi:
HpOBepKa 3HAHUJA OCHOBHBIX 3aKOHOB KBaHTOBOI;'I OIITUKH U YMCHI/UI HUX UCIIOJIB30BATh IJIA
peIleHus 3a1a9

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

VYMeTb: MNpUMEHATh (U3NYECKUE 1. Temneparypa T abcontoTHO yepHoro Tesa pasHa 5000
3aKOHbl BOJIHOBOM M KBAaHTOBOU K. Ha kakyro JyiMHYy BOJIHBI IPUXOJUTCS MAKCUMYM
ONTUKU JJI1 PELICHHUs TUIIOBBIX CIEKTPAJIbHOM IJIOTHOCTH SHEPIreTUYECKON

3a1a4y CBETUMOCTHU?

2.CnekTpalibHasi INIOTHOCTh YHEPreTUUECKOM
CBETUMOCTHU aOCOJIFOTHO YEPHOTO TeJIa UMEET MaKCUMYyM
Ha anuHe BoiHbl Amax = 580 um. KakoBa tremmnepatypa
Tena?

3.Bo ckonbko pa3 BO3pacTeT IHepreTuyecKas
CBETUMOCTb a0COIIOTHO YEPHOTO Tejla MPU YBETUUEHUH
ero abCoMIOTHOH TemmnepaTypsl B 2 paza?

4.01ueHnTe CPEeHIO TEMIIEPATYPY MOBEPXHOCTH 3EMIIH,
cuuTas 3emMit0 abCOOTHO YEPHBIM TelIoM. PaccrosiHue
ot 3emmu 10 Comnima 150 muH kM, paguyc ConHna RC =
70000 kM Temmeparypa nosepxHoctu Connna Tc = 6000
K. O0bsicHuTE MOTy4YEHHBIN pe3ybTaT.

5.Ha ocBemennyro nosepxHocts 3emin ot ConHia
€XKECEKYH/THO MaJaeT U3Jy4YeHUEe C UHTEHCUBHOCTHIO
1,36 Bt/M2. Cunrtas ConHile aOCOTIOTHO YEPHBIM TEJIOM
OTpeIeTTUTE TeMIEpaTypy ero Gorochepsl.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 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 3aoanus 6 npoyenmax. 65
Onucanue xapakmepucmuku svtnonanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

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

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

KM-22. 3amuTa 1a60paTopHbIX padoT «JIeMeHTbl KBAHTOBOM MEXaHMKH M aTOMHOM
puznkm»

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoaBHOrO0 Meponpusitus: Jlabopatopnas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 12

IIpouenypa npoBeeHNsi KOHTPOJIBLHOIO MEPONIPUATHSI: YCTHBIIM onpoc 1o GuiierTam

KpaTlcoe CoA€cpKaHHuE 3alaHUA:
HpOBepKa 3HAHWS OCHOBHBIX 3aKOHOB KBaHTOBOM MEXaHWKH W aTOMHOM (1)I/ISI/IKI/I U YMCHHSA UX

HCIIOJIB30BAaTh JJIsA pCIICHUSA 3a/1a4d

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCHOBHBIE 3aKOHBI AaTOMHOM 1.ITouemy onTHYECKUI CIIEKTP BOJAOPO/AA MPEIACTABISAET
bu3uKu coboii Habop nmuHUI? UTO Takoe MpaBHIIO YacTOT?
2.Kakum nepexogam cooTBeTCTBYeT cepus Jlaiimana?
bansmepa? Kakue nuHuu jgexat B BUAUMOM Jrana3zoHe?
3.Kak cBsi3aHbI MeKy COOOH JITUHBI BOJIH B OIITHYECKOM
cnekTpe Bogopoaa? Uro takoe nocrosuuas Pundepra?
4.B yem coctouT runoresa jae bpoinsn?

5.Yrto Takoe mpaBuiia 0TOOpa s MEKTPOHHBIX
nepexonoB? Kakue npasuia or0opa Bel 3Haere?

6.Kak oObsicHsIeTCSI TUHEHYAThIN CIIEKTP H3TYyYCHHUS
aToma Bojiopoja’?

7.Kakum oOpa3om ompenensercss YHePrusl SIEKTPOHHBIX
yYpOBHEI1?

8.Urto Takoe riaBHOe KBaHTOBOE uncio? Kakue
KBAHTOBBIC YMCJIa BAM U3BECTHBI?

3HaTb: DJEMEHTApHBIE  OCHOBBI 1.ChopmynupyiiTe NpUHIHI HEOMPEAEIEHHOCTH
KBaHTOBOW MEXAaHHUKHU Ieitzenoepra. [losicuure Ha npuMepe Tudpakuun
JJIEKTPOHA Ha IIEIIN.

2.B ueM cocToUT (PU3NUECKHI CMBICT BOJIHOBOM
¢bynkuun?Yro onpenenser KBaapaT MOAYJIs BOTHOBOMH
byHKIIIN?

3.00bscHUTE (PU3NYECKUNA CMBICIT HOPMUPOBKH
BOJIHOBOH (pyHKIIMH

4.3anummure ypasHenue lllpeaunrepa u o0bsicHUTE €T0
(bu3nyecKui CMbICIT

YMeTh: CTpOUTH MaTEMaTHUYECKHE 1.ITy4oK 31€KTpOHOB, MPOLIEAIINI YCKOPSIOIIee
Mojenu (PU3NIECKUX SBIICHUN HamnpspkeHnue 3.6 kB, ucnsIThiBaeT Audpakiuio Ha
MOJMKPUCTAIUIMYECKOH TIIEHKE. MaKCUMyM 1epBOro
MOpsAJKa ISl KPUCTAITIMYECKON TIOCKOCTH C
MEKILJIOCKOCTHBIM paccTostHueM 0=0.2 HM oOpazyeTcst
MO/l HEKOTOPBIM YIJIOM 20 K mepBOHAYATBHOMY
HarpasJieHuto my4ka. Onpeaenure 3TOT yroJ.
2.I1y40K 3€KTPOHOB, MPOMIEAIINN YCKOPSIOIIEe
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HanpspkeHnue 3.6 kB ucneITeiBaeT qudpakiuio Ha
MOJUKPUCTAIUNIMYECKOM TIIEHKE. MaKCUMyM 1epBOro
MOPsAKA A1 HEKOTOPOM KPUCTAITIMYECKOH TIIOCKOCTH
obpasyercs o yriom 20=0.1 pax Kk nepBoOHaAYAIEHOMY
HarpasJIeHUIo Imy4ka. OnpeaennTe COOTBETCTBYIOLIEE
MEKIUIOCKOCTHOE paccTosiHue d.

YMeTh: TpUMEHATh (HU3UYECKHE 1.HaiimuTe MUHUMAaIbHO-BO3MOXKHYIO JNTMHY BOJIHBI
3aKOHBI aTOMHOW (U3UKH IS M3JIy4eHUs] aToMa BOJIOPO/Ia.
pelIeHUs TUTIOBBIX 3a]1a4 2.B cnektpe Bogopoaa Habmonaercs auHus 486 uM. Kak

MEHSIETCS TTIABHOE KBAaHTOBOE YMCIIO TIPH
COOTBETCTBYIOIIEM Tepexoie?

3.Kakas amuHa BOJHBI U3ITyYEHUSI COOTBETCTBYET
repexoiaM MexAay YpoBHAMU ¢ N=5u n = 2?

Onucanue MIKAJbI OICHUBAHUSA:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIOJHEHO MPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 65
Onucanue xapakmepucmuxu evinonenus 3Hanus: OleHKa "Xopoo" BEICTaBISAETCS €ClIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]aHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJJaHUE BBIITOJIHEHO HEBEPHO UITU TIPEUMYIIIECTBEHHO HE BBHIMIOJIHEHO

KM-23. KonTpoJsbHasi padora Ne 1 «BosrHoBast onTuka»

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpoabHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 26

IIpouenypa npoBeeHusi KOHTPOJbLHOI0 MepoNpusTUs: BollolHEHHe TUCEMEHHONW paboThI 1O
ouneram

KpaTlcoe CoA€CpKaHME 3alaHUA:
HpOBepKa YMCHUA 3HaHUM OCHOBHBIX 3aKOHOB BOJIHOBOU ONTHKHU U YMCHHUA UX HUCIIOJIb30BATh

JJI pCIICHUA 3aaa4

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE 3aKOHBI 1.3anumuTe BOITHOBOE YPAaBHEHHUE U €T0 PEIICHHUE,
TreOMETPUYECKO U (PU3UUECKOit OOBSICHUTE CMBICI BXOJSAIIMX B 3TH (POPMYJIbI BETUUNH
OIITUKU 2.ChopmynupyiiTe yciaoBHs HAOIIOACHUS

uHTep(EPEeHIINH OT JBYX UCTOYHHKOB

3.Uem omnpenensercs: pacCTOSHUE MEXY
UHTEep(EPEHIMOHHBIMY M10JIOCAMU TPU HAOIIOIEHUH
nHTeppepeHuu Ha Ounpusme?
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4 Yem otnuuarorcs nudpaxius OpeHens u qudpakius
@paynrogepa?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBIITMHCTBO BOIPOCOB PACKPBITO. BRIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4

Oyenka: 3

Hudienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakxmepucmuxu evinoanenus snanusa: OueHka "y10BIeTBOPUTENIBHO" BHICTABIIAETCS
€CJIM 33JaHUE IPEUMYILIECTBEHHO BBIIIOJIHEHO

Oyenka: 2

Onucanue xapaxmepucmuxu gblnoaneHus 3nanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-24. KonTpoJsbHas padora Ne2 "KBantoBas ontuka'

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro Mmeponpustusi B BPC: 26

IIpoueaypa npoBegeHusi KOHTPOJIBLHOI0 MepoNpuATHs: BrlnoaHeHne NUCbMEHHONW paboThl MO

owieram

Kparkoe conep:kanue 3a1aHus:

HpOBepKa YMCHUA UCIIOJIb30BATh OCHOBHBIC 3aKOHBI KBAHTOBOM OIITUKH, ITOJOKCHUA U
BBIBOJbI KBaHTOBOM MEXaHUKHU AJI pEeHICHUS 3a1a1

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMeTp:  NPUMEHATH  OCHOBHBIE
YpaBHEHUS W TOHATHS KBAaHTOBOWU
MEXaHUKU JUIsl PELICHUs] TUIIOBBIX
3a/1a4

1.0O1eHnTh MUHUMAJIbHYI0 KHHETHYECKYIO DHEPTHIO
3JIEKTPOHA, JJOKAJIM30BaHHOTO B obsactu pazmepom 0,10
HM.

2.Yactuiia HaXOAUTCS B OJHOMEPHON OECKOHEUHO
rIyOOKO#M MOTeHIIHATBHOM siMe mpuHoi |. Haiinure
COOCTBEHHBIE 3HAYEHUS OllepaTopa SHEPTUU YaCTHUIIBI.
3.Yactuna HaXOAUTCS B COCTOSTHUU, SIBJISIOILEMCS
coOcTBeHHOM (PyHKITMEH TaMmiibTOHHaHa. Halqure
OOImIMi BU BOJIHOBOM (DYHKIIUM TaKOM YaCTHIIBI.
4.Vcxoas u3 COOTHOLIEHUSI HEOTIPEACIICHHOCTEH,
OLIEHUTE PHEPTHI0 OCHOBHOI'O COCTOSIHUS aTOMa
Bosiopoaa. Haitgure niiuHy BOJIHBI 1€ Bpoiisisi NbUTMHKA
Maccoid m = 0,001 r, umeromeit Ty ke CKOpOCTh, UTO U
AJEKTPOH, YCKOPEHHBIN B AIEKTPUYECKOM I10JI€ MIPH
pasnoctu notennuanos U = 100 B.

YMeTb: TNpuMEHATh (HU3UIECKHE
3aKOHBI BOJIHOBOMI W KBaHTOBOW
ONTUKU I PEUIEHUS THUIIOBBIX

1.Katox orornemenTa ocBemaoT MOHOXPOMAaTHIECKUM
ceeroM. [Ipu 3aaepkuBaronieM HapsHKEHUU MEXKITY
katogoM 1 anosom U1=1.6 B Tok B ienu npekpamiaercsi.
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3aja4 [Tpu yMeHbIIIEHUUITHHBI BOJIHBI cBeTa B K=1.5 pasa
noTpebOBaIOCh MOIATH 33PIKUBAIOIIYIO PA3HOCTh
notenimaioB U2=3 B. Onpenenure paboTy BbIX01a
JJIEKTpOHA.
2.MlcTouHUK HUCITyCKaeT KBA3UMOHOXPOMAaTHYECKOE
n3nydenue JuiMHou BosiHbl 1200 M. Haiitu yucio
(OTOHOB, HCITYCKaeMbIX B €IMHUILY BPEMEHH, €CIU
MOIIHOCTb, H3JIydaemasi uctounukom P= 200 Br.
3.Haitnure umnysbsc GOTOHA, SHEPTHI KOTOPOTO paBHA
SHEPTUH MOKOS JIEKTPOHA.
4.11pu B3aUMOJAEHCTBUM PEHTTEHOBCKOTO (POTOHA CO
CBOOOHBIM 3JIEKTPOHOM (POTOH paccesics Ha yroii 6 =
n/3. Ha ckonbKO M3MeHMIach JUIMHA BOJIHBI (JOTOHA B
pe3ysbTaTe B3aUMOJICUCTBUS?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1neHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouIo" BEICTaBISETCS €CIN
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIETBOPUTEIHLHO" BHICTABIISETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXXYTOUYHOM 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 M30XOpHO oxjaxmaercs mo aasienus 0,1 MIla. Onpedenrume. wu3mMeHeHUE
BHYTpPEHHEH SHEpruu rasa 3a Bech MpoIiecc;paboTy ra3a; KOJIMYECTBO MOABEICHHOM TEIIOTHI B
3TOM TIpolecce.

2. BHyTpeHHHE U BHEIIHUE CUJIBI CHCTEMbI MaTePUAIbHBIX TOueK. VIMITyIbC MaTepuanbHON
TOYKH U UMITYJIbC CUCTEMbl MaTEPHAIBHBIX TOUCK. IMIyIbC CHIIbL. 3aKOH COXpaHCHUS
UMITyJIbCA ISl MATEPUATBHON TOYKU U JIJISl CHCTEMbI MAaTEPHAIIBHBIX 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 60RPOCOE NPOBEPKU PE3YIbHAN 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. [loTeHIIMaNbHBIE U
HEMOTEHIMATbHBIE CHIIBI. BEIBO pabOTHI MOTEHIIMATBHBIX CHUJI, PACCMATPUBAEMBIX B
MexaHuke. L{eHTpasibHble CUJIBI.
2.3aKOH COXpaHEHUsI MEXaHWYEeCKON HEPruu U yCJIOBUS €ro BHIMOIHUMOCTHU. Mcnons3oBaHue
3aKOHOB COXPAHEHUs UMITYJIbCA 1 MEXAHUYECKOW IHEpPIrHM B ciayyae abCOJIIOTHO YIPYIoro u
abCOJIIOTHO HEYIPYTOro y1apoB.
3.BpamarensHoe qBUKEHHE a0COTIOTHO TBEPAOIO Tena. JJuHaMU4ecKue XapaKTepUCTUKU
BpaIllaTeIbHOTO ABUKEHUS TBEPAOTO Tesa (MOMEHT HHEPIUU, MOMEHT CHIIbI U MOMEHT
UMITyJIbCa). Y paBHEHHE MOMEHTOB.
4. Pacnipenenenne MakcBesuia MOJIEKYI [0 MOJYJSIM cKopocTel. [IpuHuun netanbHOro
paBHOBecHsi. CMBICH (DYHKITUU pacTpeeieHusl. 3aBUCUMOCTh (DYHKIIMH PACIIPEICIICHUS OT
TEeMIIepaTyphl.
5.0CHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TeOpHH A1 SHEprun. Ouznueckuii
cMbIca TeMniepaTypbl. CpenHss KBaJpaTHUHas CKOPOCTh MOJIEKYJ HAECAIBHOIO rasa.
6.B cocyne naxonarcs 0,1 monb yriiekucnoro rasza u 6,4 r kucinopozna npu remneparype 400 K
u nasienuu 0,1 MIla. Onpeoderume. 00beM cocya; mapuuagbHOE TaBICHUE
KHCJIOPO/1a;BHYTPEHHIOIO SHEPTHIO CMECH Ta30B; 3P (HEKTUBHYIO MOJISIPHYIO Maccy CMECH
ra3os.
7.OTHOATOMHBIN UJI€aTTBHBIN Ta3 CKUMAETCSI 3 OJTHOTO W TOTO >K€ COCTOSIHHS OJIMH 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. Onpedenune, Ha KAKOE PACCTOSIHUE CABUHETCS MPH 3TOM IaTdopma.
9.Knun maccoit M mokouTcst Ha IJ1aJIKOM TOPH30HTAIBHOM cTosie. Ha rirankoi 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 TOJABEIICH K OTONKY. K KOHIIaM JBYX MeanbHbIX 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; MmomeHT nHepumu 010ka J = 0,15 krxm2.
Onpedenume yCKOpPEHUS TPY30B.

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.MexaHuueckasi SHEpTUsl CHCTEMbI COXpPaHSETCH. . ...

OTBeTHI:
1) B AexapToBOii cucTeMe KOOPAUHAT 2) €clii CyMMa paboT HEMOTEHIIMATBHBIX CHII PaBHA
HyJI0 3) eciid cymMMa paboT MOTEHIIHAIBHBIX CHJI paBHA HYJIO 4) B HE3aMKHYTOM CHCTEME
BepHnpiii oTBeT: 2) eciau cymma paboT HEMOTEHIIMATBHBIX CHJI paBHA HYJIO
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 MexaHnueckast SJHEPTUS CUCTEMBI TEJl YBEINUUBACTCSA
B mporiecce ynapa npoucxoaut Heoopatumast neopmarys temn
BepHnbplii oTBeT: B nporecce ynapa MexaHu4ecKasi JHEpPIusl CUCTEMBI TEJl COXPaHsIETC
6.Teno maccoit 5 Kr OpoIIeHO BEpTUKAIBLHO BBEPX CKOPOCThIO 2 M/c. Omnpenenute
MaKCHUMaJIbHYIO IOTEHIIMAIbHYIO SHEPTHIO TeJla OTHOCUTEIBHO TOUKH 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 BHEUTHUX CHJI paBHa HYNIO 4) B
HE3aMKHYTOM CUCTEME

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

OtBeThI:
BBITIOJTHACTCS 3aKOH COXPAHEHHSI UMITYJIbCa
BBITIOJTHSICTCSI 3aKOH COXPAHEHHSI MEXaHMYECKOM YHEPTUH
BBITIOJTHSCTCSI 3aKOH COXPaHEHHsI MOMEHTA UMITYJIbCa
HE BBIMOJHSETCS HU OJIMH U3 3aKOHOB COXPaHCHUS
BepHbIii OTBET: BBINOIHACTCS 3aKOH COXPAaHEHUS] MEXaHHMYECKOH YHEPTUH
9.I1pu ABW>KEHHH Tella 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 u3MeHUIIOCH IaBJIEHHE UICATTbHOTO ra3a, €CId B JAaHHOM 00bEME KOHIICHTpAIHS
MOJIEKYJI YBEIMYHIIACh B JIBa pa3a, a CKOPOCTh KaXKI0W MOJIEKYJIbI OCTalIach 0e3 N3MEHEeHUs?

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 u3MeHMIIOCH 1aBJI€HNE UI€IBHOTO r'a3a, €ClIU MPHU MOCTOSHHOM 00bEME a0COMIOTHAS
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.ITIpu U30XOpPHOM HarpeBaHUM UAEATBHOTO OHOATOMHOTI'O ra3a OH MOJXYYHJ KOJIHMYECTBO
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 HaxoIuTCs CMECh I'a30B, B KOTOPYIO BXOJAT: TeIUN, MOJIEKYJIAPHBINA BOJOPO/,
KHCJIOPOJ U BOJSHOH map. Hanbounpinyio cpeiHeKBaIpaTUYHYI0 CKOPOCTh UMEIOT
MOJIEKYJIBI. ......
OTtBeThI:
Bonopona
Ienus
BoasiHoro napa
Kucnopona
Bepnwsiit orBeT: Bonopoaa
15.B 3aKkpbITOM cocyzie pu aTMOC(HEPHOM JaBICHUU HAXOHIICS MOJICKYJISIPHBIN BOJOPO/.
HexoTtopoe Bo3aeiCTBIE IPUBOANT K JUCCOLMALIMU MOJIEKYJI BOLOPOAA Ha aTOMBI IIpU
IIOCTOSIHHOW Temneparype. Kak n3MeHuIucy napaMeTpbl COCTOSIHUS ra3a B cocyze?
OTtBeTsI:
JlaBieHue He UBMEHUIIOCH
JlaBieHnE yBEINYMIIOCH
JlaBiieHME YMEHBIINIIOCH
Temneparypa yMEHbIINIIACH
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 aTTecTaluu: 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/1C,
HHAYIUPOBAHHYIO B IIPOBOJHUKE.

2. PaboTa cHIl 2JIeKTPOCTaTUYECKOTO OIS 10 TepeMelIeHuto 3apsaaa. [loTeHInanibHOCTh
ANEKTPOCTATHYECKOTO Mojsi. PazHocTh noteHumanos. [lorenuunan. PacyeT noteHuunana mnomus
CHUCTEMBI TUCKPETHBIX 3apSAI0B U 3apsI0B, HEIPEPHIBHO PACIPEACIICHHBIX B IPOCTPAHCTBE.
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 Oouiera 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/uHOUKAmMoOpPo8 u KOHMPOJIbHHIX 60NPOCOE NPOBEPKU PE3YIbIAN 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 oTinuust B O0BSICHEHUH AJICKTPOMArHUTHON MHAYKITUU ¢ mo3uiuii M.@apanes u
Jx.Maxcgemnna?

2.1. Metannuueckuii map paanycoM R, UMeOmni NOTEHIIUA |, OKPYKAIOT KOHIIEHTPHUYECKON
chepuyeckoit MeTainuecko 06omoukoi paguycoM R1. Uemy craner paBeH nmoTeHIMa mapa,
ecyu 000JI0YKY COeTMHUTH TPOBOAHUKOM C IIapom?

2. BonHoBbIe niporiecchl. [IpogonbHbIe U ToniepedHbie BOJTHBL. Y paBHEHUE OeryIieil BOJIHBI 1
€ro XapakTEepPUCTUKH: BOJTHOBOE YUCIO0, (ha30Basi CKOPOCTh, UTMHA BOIHBI. BomHOBOE
ypaBHEHUE.

3 Kakue meToabl pacyeTa MHAYKIIMA MarHUTHOTO TIOJIsl BaM M3BeCTHBI? B uem 3akitovaroTcs
MIPEUMYIIECTBA U HEIOCTATKU KaXK10T0 U3 MeTo10B? [IpuBeauTe mpruMepsl X UCTIOIb30BAHMS.
3.1. ToHkwuii METAUTMYECKUI cTepKeHb UTMHOM | = 1 M BpaIaercst ¢ yrioBoil CKOPOCThIO

w =400 pag/c B OZHOPOAHOM MarHUTHOM IOJIE€ BOKPYT OCH, TapaJlIeIbHON JIMHUSM
MarHuTHON UHIYKIUH. OCh BpallleHUs NMEPICHIUKYIIpHA CTEPKHIO U MPOXOJIUT YePe3 ero
KoHell. Haliiure pa3HOCTh MOTEHIIMAIOB MEXK/y KOHIIAMU CTEPKHSI, €CITM MarHUTHAas
unaykuus B = 0,2 T.

2. DIEKTPUYECKOE TMOoJIe. DIEKTPUIESCKUI 3apsi/l U €r0 OCHOBHBIEC CBOMCTBA. HanpskeHHOCTS.
[TpuHIMI CYyTIEPHIO3UIIMH U TPUMEPHI €T0 MPUMEHEHHUs (TI0JIe TUTIONA U 3apsHKEHHON HUTH).
Cuta, neficTBYrOIIas B AJIEKTPUIECKOM T10JI€ HAa TOUCUHBIN 1 HETOYEUHBIN 3aps. CHIIOBbIE
nuHuuU nond. [Ipumepsl

3. B uem 3akmrovaroTcs Gu3NYeCKue MPUIWHBI TIOSBIICHUS PE30HAHCA PU BBIHYKICHHBIX
AIIEKTPUYECKUX KOJEOAHUAX B MOCIEIOBATEILHOM KOJIeOaTeTbHOM KOHTYpe?

4.

1. 1. A/MHHbIN KOAKCManbHbIM Kabenb COCTOMT U3 BHYTPEHHEN LUAMHAPUYECKOMN Kunbl paguycom R1 u
HApPY*KHON TOHKOW LUANHApPMYECKoN 060104KM pagnycom R2. Kabenb ob6TekaeTca TOKOM cuion |/,
MNJIOTHOCTb KOTOPOTO MOCTOSHHA MO CEYEHMIO KUAbl. HalauTe 3aBUCMMOCTb MHAYKLMU MArHUTHOTO
NoAs OT PaccTOAHWUA [0 OCK Kabens v nocTpoiTte rpaduK NOAYYEHHON 3aBUCUMOCTH.

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

3. B xakux ciaydasx Juisi pacdeTa WHAYKIIMH MarHUTHOTO TIOJIS YIOOHO MCITOJIb30BaTh 3aKOH
MIOJIHOT'O TOKa?

5.1. JIge ToHKHE TIpOBOsIIME KOHIIeHTpHUeckue chepsl paanycamu R1 = 10 cvm u R2 = 15 cm
3apspkensl 3apsiaamu Q1 = 20 uKn u Q2 = —40 uKu. IIpocTpaHcTBO MeX /1y HUMH 3aTI0JIHEHO
TURIIEKTPUKOM ¢ € = 3. OmnpenenuTe NOTeHIMAIBI cdep U MOCTpoiiTe rpaduku 3aBucuMocTen
Dr(r), Er(r), j(r). [IpuHATH HOJIb MOTEHIMAJIA HA OECKOHEYHOCTH.

2. Llupkynsiust BEKTOpa MarHUTHON MHIYKIIMU TI0 3aMKHYTOMY KOHTYpPY. 3aKOH ITOJIHOTO TOKa
JUI. MAarHUTHOTO 1OJIA B BakyyMme. [IpuMeHeHne 3akoHa /i pacdeTa MarHUTHOTO TOJIst
TOPOMIATILHON KAaTYIIKH U JUIMHHOTO COJIEHOU/IA.

39



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
MpeJICTaBICHUI U U3 3aKOHA coxpaHeHus sHeprun. [Ipasuno Jlenna.

3. B kakux ciydasx i pacueTa HalpsHKEHHOCTH 3JIEKTPOCTaTUYECKOTO 110JI y100HO
HCIoJb30BaTh TeopeMy Octporpaackoro—Iaycca?

7.1. Toueunsrit 3apsan Q = 20 uKit okpykeH chepruecKkuM He3apsHKEHHBIM IUIIEKTPHUECKUM
CJI0€M C BHYTpEHHUM paauycoM R1 =2 cMm, BHemHUM paaunycoM 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 7S 3JIEKTPOMArHUTHBIX 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 MArHUTHOE ITOJIC C MAarHUTHOM MHIYKIMEH B Tak, 4yTo
€ro CKOpOCTh 00pa3yeT yroi a ¢ HampaBlieHueM BekTopa.Onpenenure napaMeTpbl TPaeKTOPUH,
110 KOTOPOM IBUXKETCSI DJIEKTPOH.

2. UnrterpansHas u nuddepeHnuanbias cBI3b MEXKIY HAIPSHKEHHOCTBIO M MOTEHIIMAIOM
AJIEKTPOCTATUYECKOTO MOJIsL. DKBUIIOTEHLUAIbHBIE TOBEPXHOCTH U CUJIOBbIE IMHUU
AIEKTPOCTATUUYECKOIO OIS, UX CBOMCTBA.

3. Onumure xapakTep MOBEACHHSI pAMKU C TOKOM, BBIITOJIHEHHOHN U3 THOKOTO MPOBOJIHUKA,
pacmoiaokeHHOU BOIM3M OECKOHEYHO ATUHHOTO MPOBOA C TOKOM (PacCMOTPUTE pa3IuyHbIe
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;
BHYTPEHHUIA pasunyc cnos paBeH R1, BHeWHM — R2, AMaNeKTpUYecKas NPoHULLAeMOCTb BELLECTBa CN0S
paBHa e. HaiiauTe NNOTHOCTb CBA3AHHbIX 3aPALO0B Ha BHYTPEHHe NOBEPXHOCTU C/IOA.

2. BeinyxaeHHBIE KOJIeOaHUs B MOCIIEI0BATEILHOM KOJiebaTeTbHOM KOHTYpe. Pe3oHaHc.
Pe3oHaHCHBIE KpUBBIE JJIs1 aMIUTATYbI CUJIbI TOKA B KOHTYPE U aMIUTUTY/Ibl HANPSDKEHUS 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, NePReHANKYAAPHOM TNHUAM
MarHUTHOM MHAYKLMW, PACMOIOKEHO NOMYKONbLO AJNHOM 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 MOJIAIPHBIMHU U HCTIOJIIPHBIMU MOJICKYJIAMU. 3HCKTp0HHaﬂ n
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 MOJIOKHUTEILHOTO TOYEYHOTO0 3apsiia Q HaXOAUTCS 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 nosne Toueunoro 3apsaa Q Haxogures 3apsin q. Kak Hy)XHO mepeMeniats 3apsij g, YT00bI
neiicTByromas Ha Hero cuia Kynona He coBepiana
paboThI?

OTtBeThI:
10 IpSAMOi TMHKU OT 3apsaa Q
10 IPSAMO# TMHUU K 3apsany Q
HOJ] POU3BOJIBHBIM YIJIOM K CHJIOBOM JIMHUM 10JIs 3apsaa Q
10 IyTe€ OKPYXHOCTH, IEHTP KOTOpO# coBmagaer ¢ Q
BepHblil 0TBeT: 110 Iyre OKpY>KHOCTH, LIEHTP KOTOPOii coBmnagaer ¢ Q
3.CuJI0BBI€ JTMHUHU HJIEKTPOCTATHIECKOTO TOJIS
OTtBeTsI:
HanpagieHsl B cTOpoHy yOBUTH MOTEHIIAATA OIS
HanpasneHsl B CTOPOHY pOCTa MOTEHIMANa 110JIs
[TapanienbHbl SKBUIOTEHIMAIBHON TOBEPXHOCTH
HanpaBieHsl 0T OTpULIATENIEHOTO 3apsiia K HOJOKHUTEIbHOMY
Bepusriit otBeT: HanpasieHbl B cTOpOHY YOBUTH MOTEHIIAAA OIS
4.1Ipu nepeMereHuy MoJI0KUTEILHOTO JIEKTPUYECKOr0 3apsi/ia B HallPaBICHUN CHIIOBOM
JIMHUH 3JIEKTPOCTATUUECKOT0 TOJIsl paboTa CUIIBI MO
OtBeTsI:
PaGora cun nons oTpunartenbHa
PaboTa cuit moss monoxXuTesnbHa
Cubl oI HE COBEPIIAIOT PabOTHI
PaboTa cuit mosnst MOXKeT ObITh U MOJO0XKHUTENbHBI U OTPULIATENIbHA
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 pasa Oosbliiee epBOHaYaIbHOT0?
OTBeThI:
YMEHBIINTCS B 2 pas3a
HE U3MEHUTCS
YBEJIMUUTCS B 2 pas3a
yYBEIMYHTCS B 4 pa3a
BepHblii 0TBET: yMEHBIINTCSA B 2 pa3a
6.B Bakyyme MeeTcs CKOTUICHHE 3apsijia B BHIe 00BEMHO 3apsHKEHHOTO 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: Bo3pacraer
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7 Ionblit MeTaINYecKuii 0ECKOHEYHO ATMHHBIN HMIMHAP 3apsKEeH M0 MOBEPXHOCTH. MoayIb
HaMpsHKEHHOCTHU E ayiekTpuueckoro nosst BHYTPU LMIIMHIPA B 3aBUCUMOCTH OT PACCTOSHUS OT
€ro LEeHTpa...
OTtBeTsI:
Bospacraer
YobiBaeT
Y6b1BaeT 00paTHO MPONOPIHOHATIBHO PACCTOSHUIO
PaBeH Hyi10 BO BCeX TOUKax
BepHslii oTBeT: PaBeH Hys10 BO BCeX TOUKax
8.Ha rpanuue pa3nena AByX IUIIEKTPUYECKUX CPEN. ..
OTtBeThI:
Monyb HanpsKEHHOCTH U3MEHSETCs, MOYJIb DJIEKTPUYECKOTO CMELICHMSI OCTaETCA
MIOCTOSIHHBIM
MoyJb JIEKTPUYECKOTO CMELICHHS U3MEHAETCS, MOAYJb HANIPSHKEHHOCTH OCTAETCs
IIOCTOSTHHBIM
Monynu HanpsyKEHHOCTHU U 3JIEKTPUUECKOI0 CMEILEHUS OCTAIOTCS TOCTOSHHBIM
Monynu HanpsKEHHOCTH U AJIEKTPUUECKOIO CMEIIEHUS U3MEHSIFOTCS
BepHnbplii oTBeT: Moaynb HaNpsKEHHOCTH U3MEHSETCSI, MOAYJIb JJIEKTPUUECKOTO
CMEILEHUS OCTAETCA IIOCTOSTHHBIM
9. lnsnexTpudeckas IPOHULIAEMOCTD CPEIbI TIOKA3BIBAET, ,,,
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 CKkOJIBKO pa3 MOZYJb 2JEKTPUUECKOrO CMEILEHHUS MIEKTPOCTATUYECKOTO MOJISI B BEILIECTBE
00JIbI1IE MOYJIS AIEKTPUUECKOTO CMELLIEHHUS B BAKyyMe
BepHnbplii oTBeT: BO CKONBKO pa3 HapsyKEHHOCTh MIEKTPOCTATUYECKOTO OJISI B BAKYyME
00JIbI1I€ HAIPSPKEHHOCTH B BEIIECTBE
10.PaGoTa cuit 37eKTpOCTaTHUECKOTO MOJIs 10 3aMKHYTOMY KOHTYpPY 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
Bepusliii otBet: B 006nactu 2

12.JIvHMY MHIYKIMU MarHATHOTO TOJISt
OtBeThI:

HanpasneHsl B cTOpoHy yObUTH OTEHLIMANA MOJIS

HampasiieHbl B cTOpOHY pocTa OTEHLIMANA MOJIS

3aMKHYTBI

HampaBnieHbl OT OTpULIATENBHOTO 3apsJa K MOJOKUTEIBHOMY
BepHnbslii oTBeT: 3aMKHYTHI
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13./IBa OeCKOHEYHO AJTMHHBIX NapaJlIebHBIX MPOBOIHUKA PACTIOI0KEHBI HA PACCTOSIHUM a
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 MHIyKUHUEH 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.MImeeTcst BepTUKaIbHBIN OECKOHEUHBIN MPSMON IPOBOJ C TOKOM |, TEKYIIIMM BBEpX.
[Mupkynsuus MarHUTHOM MHYKIMH, BBIYMCIEHHAS 110 OKPY>KHOCTH paJlycoM I, Jiexaliei B
IUIOCKOCTH, NEPIEHIUKYIISIPHOM TPOBOY, U MMEIOIEH LIEHTP B TOUKE NIEPECEUEHMS IPOBOJIA C
IUIOCKOCTBIO, B HAIPaBJICHUH MTPOTUB YaCOBOM CTPEJNIKH (€CIH CMOTPEThH CBEPXY) ....
OTBeTsI:
IIponopumoHaibHa TOKY
OO0paTHO NPOIOPIOHAIEHA TOKY
OO0paTHO MponopLUHOHAJIbHA PAINYCY OKPY>KHOCTH
[IponopuuoHanbHa KBaipaTy CUJIbI TOKA
Bepnsiii otet: IIponopiuonaisHa ToKy
17.1To monomMy MeTasIn4eckoMy O€CKOHEUHO JITMHHOMY LIUJIUHAPY TeUET TOK CHIION |.
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 Hymr0 BO BCeX TOUKax
18.TTo 6eckOHEYHO JTMHHOMY TIPOBOJISIIEMY HIUHAPY TEYET TOK crutoit |. Moyns
MHAYKIIMA MarHUTHOTO TI0JIS1 BHE IWJIMHAPA B 3aBUCHUMOCTH OT PACCTOSIHUSA OT €ro LEHTpA...
OTtBeTHI:
Bospacraer 1o 1MHETHOMY 3aKOHY
Y6biBaeT 00paTHO MPONOPIIMOHATIBHO PACCTOSTHUIO
He u3zmensiercs
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PaBen Hyit0 BO BceX TOYKax
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 napasienabHa BEKTOPY MarHUTHON MHAYKLUU U TapajljiebHa 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 1OJIS B BEIIECTBE OOJIbIIE HHIYKIIMY B BAKyyMe
Bo ckonbko pa3 Moaysb HallpsDKEHHOCTh IOJIS B BELIECTBE OOJIblIe HHAYKLIMU B BAKYyMe
BepHblii oTBeT: Bo cK0IbKO pa3 MHAYKLHKSA 10JI B BELUIECTBE O0JIbIIE 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 HJIM BBITTOTHEHO 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 snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIIICTCS
€CJIN 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIIECTBEHHO HE BBIMOJHEHO

111. Ilpasuna évicmasnenusn umoz2080i OyeHKU no Kypcy

HtoroBasi oleHKa 3a OCBOEHHE TUCIUIUIMHBI 3a ceMecTp (OPMHUPYETCS B COOTBETCTBHH C
"[Tonoxennem 0 BAPC" Ha oCHOBaHMY SK3aMEHAIIMOHHON U CEMECTPOBOM COCTABISIONINX

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 BBICOKHUX YacToTax (popmyna Buna).

3. /IBa KOrepeHTHBIX UCTOYHUKA, PACIIOIOKEHHBIX HAa OJJMHAKOBOM paccTossHuu L =4 M oT
9KpaHa UCITYCKAIOT MOHOXPOMATHUYECKUN CBET C JUTHHON BOJHBI A = 400 HM. PaccrosiHue
Mexay uctrounukamu d = 1 mm. Haiiinte paccTosiHue Mex 1y COCCTHUMHU MaKCUMyMaMu
OCBEILIEHHOCTH.

IIpouenypa npoBenenust

- CTYACHT MOJYy4acT 9K3aMEHAIIMOHHBIN 6PIH€T; - CTYACHT T'OTOBUT OTBCT IO BOIIpOCaM ouiera B
TeueHue He MeHee 60 MHHYT, Acjiasd HCO6XO,Z[I/IMBIC 3allUCH Ha JIMCTC IIOATOTOBKHM OTBETA,
npenoaaBareyib YCTHO OIpalinMBacT CTyACHTA IO BOIPOCaM 6I/IJICT3., 3aaaBas 1Ipu HCOGXOIII/IMOCTI/I
JOITIOJIHUTCIIBHBIC BOITPOCHI

L. Ilepeuenv Komnemenyuit/uHOUKAMOpPO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
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
HEKOTEPEHTHOT0 HCTOYHHKA. [leneHne aMIumTyapl, 1eneHue GppoHra.
2. DHepreruyeckas CBETUMOCTb aOCOJIFOTHO YepHOro Tena (BbIBoA 3akoHa CredaHa-
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
HOPMAaJIbHOIO 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: MOJISPU3ALIHSL, 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 ciOCOOBI 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 ITYTH, ONTHYECKasi pa3HOCTh X0/a. CBsI3b MEXKy pa3HOCThIO (a3 u
Pa3HOCTHIO X0/1a IBYX CBETOBBIX BOJIH.

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

3. Onrtudeckas pa3HOCTh X0/1a ABYX UHTeP(HEPUPYIOIIHX JTydel MOHOXPOMAaTHYECKOTO CBETa
A =N3. Onpenenute pa3HOCTh Pa3 KOICOAHHIA.

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

2. Ynpyroe paccessuue GOTOHOB Ha CBOOOAHBIX 3eKkTpoHax: A dext Komnrona
(3xcniepumenT). KoMnToHOBCKas JUIMHA BOJIHBI 3JIEKTPOHA.

3. /IBa KOTepeHTHBIX UCTOYHUKA, PACIIOIOKEHHBIX HA OJJMHAKOBOM paccTossHuu L =4 M oT
HKpaHa UCITYCKAaIOT MOHOXPOMAaTUUYECKHM CBET C IITMHOM BosHBI A = 400 M. Paccrosinue
Mexay ucrounukamu d = 1 mm. Haiiinte paccTosiHre Mex 1y COCeTHUMHU MaKCUMyMaMU
OCBEILIEHHOCTH.

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

2.  DOddext 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 MEePBOrO MOPSIIKA, MOTYUYEHHBIH ¢ TOMOIIBIO AU(PPAKIIMOHHON PEIIEeTKH, IEPUO]]
kotopoii d = 0.02 mm.

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

2. BonHoBele cBolicTBa yacTull. Judpakius 21eKTpOHOB Ha KpHUCTaJuie: ONbIT J[9BUCCOHA 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 HaGmroieHus uHTepdepeHIun TpedyeTcst

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 qudpakumu ....
OTBeTHI:
1) BBIMOJHSFOTCS 3aKOHBI TEOMETPHUYCCKOI OMTHKU
2) HE BBIMOJHSAIOTCS 3aKOHBI TCOMETPUYCCKON ONTHKH
3) HabmomaeTCs UCIyCKaHUE DIICKTPOHOB U3 MeTallia
4) mnpoucxonst (a3oBbie NPEBpaICHHs 00JIy4aeMOTro BEIIECTBA
BepHblil OTBET: HE BBINOJIHSAIOTCS 3aKOHBI TEOMETPUUYECKON ONTHKU
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) MIOCKOCTh, B KOTOPOH JISKAT OTPAXKEHHBIN U MPEITOMIEHHBIN JTyqn
4) nro0as TOpU30HTAIbHAS TUIOCKOCTh
BepHblii 0TBET: MI0CKOCTh, B KOTOPOU MPOUCXOAT KOJIEOaHHs BEKTOpa HANPSKEHHOCTH
AIEKTPUYECKOTO OIS
5.1Ipu HaMMYUK TUCIIEPCHH. ..
OTBeTHI:
1) mokasarenb MPEeIOMIICHHS 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 U3IIYyYEHHE 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) CcKOpOCTbH CBETA — 3TO MAKCHUMAJIbHO BO3MOXHAasi CKOPOCTb B IIPUPOE
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 apuUPETHIECKOMY SHEPTUH Ha4aIbHOTO U
KOHEYHOT0 COCTOSTHUM
3) aHeprust U3ITy4eHHOTO (OTOHA paBHA CPETHEMY F€OMETPUUECKOMY dHEPTUI HAa4YaIbHOTO U
KOHEYHOT0 COCTOSTHUM
4) sHeprus U3My4eHHOro (JOTOHA paBHA Pa3HOCTU YHEPTUIl HAYAIIBLHOTO U KOHEUYHOTO
COCTOSIHUI
BepHblii 0TBET: SHEprus n3ydeHHOro (POTOHA paBHA PA3HOCTH SHEPTU HAYATHHOTO U
KOHEYHOTO COCTOSTHHUI
8.deHoMeH KpacHOU rpaHuIlbl HoTod(hdekTa cBSI3aH ¢ TeM, UTO
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 KBaapaTy MOJIYJIS HIMIYJIbCA YACTHUIIBI
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 MIIOTHOCTH BEPOSITHOCTH HAXOXK/ICHUS YACTHUIIHI B TAHHOW TOUKE
MIPOCTPAHCTBA
11.YcnoBue HOpMUPOBKH BOJTHOBOHM (DYHKITUH BBIpaXKaeT
OTtBeTsI:
1) orpannueHHOCTh 00JaCTU HAXOXKAECHUS YaCTULIbI B IPOCTPAHCTBE
2) B3aMMHYIO OPTOTOHAJILHOCTh COCTOSIHUN YaCTHUIIbI
3) 3aKOH COXpaHEHUsI UMITYJIbCA YACTHUIIBI
4) paxT cymecTBOBaHUS YaCTULIBI
BepHbrii oTBET: PakT CyIIeCTBOBAHUS 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: 3BOIIOIUIO COCTOSIHUS YaCTHIIbI 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) MeHblIe CyMMapHOM MacChl COCTABJISIIOLIUX €r0 HEUTPOHOB U MPOTOHOB
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 €r0 HEUTPOHOB U IPOTOHOB
15.ITopsiakoBBIN HOMEp AJIeMeHTa B Tabmuiie MeHeneeBa onpeaensieTcs
OTBeTsI:
1) uncIOM HYKIOHOB
2) YUCJIOM MPOTOHOB
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3) uncIOM HEHTPOHOB

4) ero mepuoIOM MoJypacraja
BepHbIi1 OTBET: YUCIIOM 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 TO3UTPOHOB

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 MJTH BBITIOJHEHO NMPEUMYILECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIU 3a/l1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "HeyI0BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

II1. IIpaguna évicmaesnenusn umo2o60i OUeHKU no Kypcy

WrtoroBast oleHka 3a OCBOCHHME JUCIMIUIMHBI 3a CeMECTp (QOpPMUPYETCS B COOTBETCTBUH C
"Ilonoxxennem o BAPC" Ha ocHOBaHMM 3K3aMEHAIMOHHOW M CEMECTPOBOW COCTaBISIOMMX B
MPUIOKEHUE K TUTIIIOMY BBIHOCUTCSI UTOTOBAs OIIEHKA 3a 4 ceMecTp
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