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OBILIASA YACTD

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

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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

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

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

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

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

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

$06m1as acts/Jj1s1 MPOMEKYTOYHOM aTTecTaund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

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

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

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

MeTObI 00pabOTKH
Pe3yIbTATOB H3MEPEHHS
(bU3NYECKUX BETUYUH
OCHOBHBIE 3aKOHBI
KJIACCUYECKON MEXaHUKH
OCHOBHBIE 3aKOHBI TEOPUH
Koje0aHuil ¥ BOJIH
OCHOBHBIE 3aKOHBI (DU3UKH
MarHUTHBIX SIBJICHUIN
OCHOBHBIE 3aKOHBI TEOPHH
JIEKTPUUECTBA

OCHOBHBIE 3aKOHBI
MOJIEKYJISIPHOM pu3uku u
TEPMOTMHAMHUKH

YMers:

MIPUMEHSTH (pU3NUecKue
3aKOHBI TEOPUU MarHeTu3Ma
IUTSL PEIICHUST THITOBBIX
3a1a4

MIPUMEHSTH (pU3nUecKue
3aKOHBI TEOPUU
AJIEKTPUYECTBA ISl PEIICHUS
TUIOBBIX 33734

CTPOHUTH MaTEMaTHYECKHE

3amuTa nabopatopHbsix padbot «Mexanuka-2» (JlaboparopHas padoTa)
3amura 1abopatopHbIx padoT «Mexanuka-4» (JlabopaTopnas padora)
3amuTa naboparopubsix pabot «Tepmoannamuka-1» (Jlaboparopuas
pabora)

KonTponbnas padora Ne 1 «Mexanuka» (KontpoibpHas pabora)
Kontponbnas padota No2 "Tepmoaunamuka". (KontpoasHas padora)
3amuTa 1abopatopHbIX padboT «AnekTpocraTuka-1». (Jlaboparopnas
pabora)

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

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

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

3ammura 1a60paTopHbIX paboT «Marnetusm-1». (JJaboparopHas pabota)
3amuTa J1abopaTopHbIX padoT «Marnetusm-2» (Jlaboparopnas padota)
3amura 1abopaTopHbIX paboT «NIEKTpOMarHuTHbIE KOJIeOaHHs»
(JTaboparopnas paboTa)

KonTtponbHas padora Ne 1 «3Onekrpoctaruka» (KoHrponabHas pabora)
Kontponbnas padota Ne 2 «Marnetusm» (Kontponbhas pabota)
3amura 1ab0paTopHBIX paboT «DJIeMEHTHI KBAHTOBOM MEXaHUKHU U
aToMHOU pu3ukmn» (Jlaboparopnas padota)




MOJIeTTH (PUBNIECKUX
SIBJICHUI

IPUMEHSATH (pr3nyeckue
3aKOHBI MEXaHUKH JIs
pelIeHHs TUTIOBBIX 33134
IIPEICTABIATD PE3YIbTATHI
HKCHEPUMEHTATBHBIX
UCCIIeIOBAaHU B BUJIE
OTYETOB, rpauKOB, TAOIHUI]
IPUMEHSATH (pru3nyeckue
3aKOHBI MOJIEKYJISIPHOU
(GU3MKU ¥ TEPMOJAUHAMUKH
JUTSL PELICHUST THITOBBIX
3ajau

OIlK-1

N-4onk1 deMoHCTpUpyeT
3HAaHUE 3JIEMEHTapHBIX
OCHOB OIITHKH, KBaHTOBOM
MEXaHUKU u aTOMHOM
buzuku

3HaTh:

3J1€MEHTapHbIE OCHOBBI
KBAaHTOBOU MEXaHUKHU
OCHOBHBIE 3aKOHBI ATOMHOM
¢buzuku

OCHOBHBIE 3aKOHBI
T€OMETPUYECKON U
(bu3nYecKoil ONTUKU
YMers:

MPUMEHSITh (pU3nUecKue
3aKOHBI aTOMHOW (hU3UKHU
JUTSL pELLIEHUS TUTIOBBIX
3a1a4

MIPUMEHATHh METO/IbI
TEOPETHUUECKOT0 U
AKCIEPUMEHTAIBHOTO
rccaeaoBaHus GU3HIECKUX
SIBJIEHU

MIPUMEHSITH (PU3NUecKHe

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

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

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

3amura 1abopaTtopHbIX paboT «BomHoBas ontuka-4» (JlaboparopHas
pabora)

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

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

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

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




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




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

2 cemecTp

KM-1. 3amura sadopaTtopHsbix padotr «Mexanuka-1»

®opmbl peanauzanuu: YcrHas Gpopma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 12

IIpouenypa npoBeeHNs KOHTPOJIBLHOIO MEPONIPUATHS: Y CTHBIN OIIPOC 110 Ouieram

KpaTlcoe CodcpiKaHUuE 3alaHUA:
HpOBepKa 3HaHHUA MCTOA0B 06pa6OTKI/I PE3YyJIbTAaTOB NU3MCECPCHUA (I)I/ISI/I‘IGCKI/IX BCJINYHH U
YMCHUA UX UCIIOJIB30BATh

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: 1.Kakas BennunHa Ha3bIBaeTCs aOCOIOTHOM MMOTPEIIHOCTHIO0 U3MEPEHUS?
METO/IbI 2.Kak paccuuthiBaeTcs cilyyaiiHas HOTPEIHOCTh U3MEPEHUs?

00paboTKn 3.ChopmynupyiiTe nmpaBuia OKPYyrJICHHS PE3yJIbTaTOB H3MEPECHU.
pe3yibTaTo 4.ChopmynupyiiTe npaBuia onpeaeaeHNs NOrPEIHOCTH KOCBEHHOTO

B U3MEpEeHUsl.

U3MEepEeHus

buszndecku

X BEJIMYUH

YMers: 1.ITocTpoiiTe rpaduueckre 3aBUCUMOCTH KOOPAMHAT TeJla, OpOLIEHHOTO B 10JIE
HpeCTaBIs TSYKECTH, OT BPEMEHU T0JIETa

Th 2.IlpoBenute CTaTUCTUYECKYIO 00OpabOTKY pPe3yabTaTOB MPSAMBIX U3MEPEHUIA.
pe3yibTaThl 3.3anummre pe3yabTaThl BBITOJHEHHBIX SKCIIEPUMEHTOB B CTAHJAPTHOM BUJIE
AKCIIEPUMEH 4.3anumure pe3yabTaT W3MEpPEHUs C yKa3aHHWEM Ha JOBEPUTEIIbHYIO
TaJIbHBIX BEPOATHOCTh

UCCIIEI0BaH 5.CocraBbTe TaOIUIy PE3YyIbTATOB MPSIMBIX U3MEPEHUM, BBINIOJIHEHHBIX B

uii B BHJIE nabopaTopHoii padote

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 xapaxmepucmuxu evinoaneHus sHanus: OneHkKa "y10BIeTBOPUTENIBHO" BHICTABIISAETCS

€CJIM 3alaHNC NPCUMYIICCTBCHHO BBIITIOJIHCHO




Oyenka: 2

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

KM-2. 3amura adopaTtopHbix pador «MexaHuka-2»

®opmbl peaau3anuu: YcrHas popma

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora
Bec konTpoabHoro meponpusitusi B bPC: 12
IIpouenypa npoBeaeHnss KOHTPOJBLHOI0O MEPONIPUSATHS: YCTHBIN OMPOC 10 Oueram

KpaTkoe conep:kanue 3a1aHusi:

IMPOBEPKA 3HAHUA OCHOBHBIX 3dKOHOB MCXaHUKH ITOCTYNATCIBHOI'O ABUKCHUA U YMCHUSA UX

HCIIOJIB30BAaTh JJIA pCHICHUSA 3a1a4d

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HATB: METObI 00paboTKu
pe3yJIbTaTOB U3MEPCHHUS
(bU3HYCSCKUX BEIIMYMH

1.Copmynupyiite 3akonsl HetoToHa. KakoBel ycinoBus
UX BBIIIOJIHUMOCTH?

2.[laiiTe ompenesieHue MOHITHIO EHTPa MAacC CUCTEMBbI
Tell.

3.Copmynupyiite onpeneneHue CUiIbl TPEHHs TOKOS,
CHWJIbI TPEHUS CKOJIbKEHHUSL.

4.Kaxkoil ynap Ha3bIBatoT a0COJIIOTHO YIIPYTHUM,
a0COJIIOTHO HEYIpyrum?

5.ChopmynupyiiTe 3aKOH U3MEHEHHS UMITYJIbCa
CUCTEMBI TEll.

6.Copmynupyiite 3aK0OH COXpaHEHUS] MEXaHUYECKON
SHEPrUHu.

YMeTb: NpeacTaBiATh Pe3yiabTaThl
IKCTIEPUMEHTATBHBIX
UCCIICIOBAaHUH B BHJE OTYETOB,
rpaduxoB, TabIUIL

1.BeiBenute popmymy st CKOPOCTH, KOTOPYIO
MpHOOpETaeT Mocie CoOyJapeHus epBOHAYAIbHO
HEMOABMXKHBIN map. CKOpOCTh ABMXKYIIErocs mapa
nepes coyaapeHuem usBectHa. PaccMorpure ciydan
aOCOJIIOTHO YIIPYTroro 1 abCOMIOTHO HEYIIPYTOro yJIaposB.
Maccel mapoB M OIMHAKOBBI.

2.BeiBeniute hopMyy ISl CKOPOCTH JBUKYIIIETOCS MIapa
B MOMEHT, HEMIOCPEACTBEHHO MPE/IIECTBYIOIIMMA
COYJApEHUIO C HEMOABM)KHBIM ILIAPOM.

3.CpaBHUTE MOAYJIN CHJIBI HATSKEHUS HUTU U CHJIBI
TSKECTH, ACHCTBYIONIMX HA 1IAap B MOMEHT yAapa.
4.Hapucyiite cxemy ycTaHOBKH “MainHa ATByaa”,
YKa)XUTE BCE JEHUCTBYIOIINE HA KAXKJIO€ TEJIO CUCTEMBI
cuibl. PaccumnTaiite cuity gaBiieHus Ha och OJIOKa.
5.PacdeTHOE 3HaUEHUE U1 TEOPETUUECKOIO YCKOPEHUS
rpy30B B YCTaHOBKE “MammmHa ATByna” oKa3anoch
00JIbIIIe 3HAYEHUS IKCTIEPUMEHTAIBHOTO YCKOPESHHS,
OTIpeICNIEHHOTO 10 Pe3yJbTaTaM IKCIEPUMEHTA.
W3meHuTCs 11 pa3HOCTh 3TUX YCKOPEHUM, €CIIU TIpU
BBIBOJIE TEOPETHUECKOTI0 YCKOPEHHMsI YUeCTh MAacCy HUTU?

YMeTh: MPUMEHSTH METO/IBI
TEOPETHIECKOTO 51
AKCIIEPUMEHTAIBHOTO

HUCCIIEeN0BaHUI (bU3UIECKUX

1.00BbAcHUTE, MOXKHO JIM IPUMEHSTh 3aKOH COXPaHEHUS
MEXaHUYECKOM SHEPTUU K CUCTEME IBUKYLIUXCS TEN B
MaiuHe ATByaa?

2.KaK 3KCnepuMeHTaIbHO ONPENEIUTh CUITy TPEHUS




SIBJICHUU CKOJIBXKEHUS MEXKIYy TBepAbIMH TesiaMu? OOBbICHHUTE
METOAMKY MPOBEJICHUS SKCIIEPUMEHTA

Onucanne MKAJbI OIleHUBaAHUS:

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 3aoanus 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: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MMPSUMYIIIECTBEHHO BBITIOJHEHO

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

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

®opmbl peaausanuu: YcrHas popma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpobHOrO0 Meponpustusi B BPC: 12

IIpoueaypa npoBeieHNs KOHTPOJIBLHOIO MePONIPUATHSA: Y CTHBIN OIIPOC 110 Ouieram

KpaTKOC CoA€CpKaHUuE 3alaHUA:
HpOBepKa 3HAHUA OCHOBHBIX 3dKOHOB MCXaHUKHU BPAIIATCIIBHOTI'O ABUKCHUA 1 YMCHUA UX

HCIIOJIB30BAaTh JJIsA pCIICHUSA 3a/1a4q

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCHOBHBIE 3aKOHBI 1.KakoB uznueckuii CMbICT MOMEHTA HHEPITHH
KJIACCUYECKON MEXaHUKH TBEpJOro Tena?

2.Chopmynupyiite onpeecHIe MOMEHTA CHJIBI
OTHOCHUTEIIbHO HEMOIBHXKHOTO MOIK0CA, OTHOCUTEIBHO
HEMOJIBUKHOMN OCH.

3.3anuiuTe OCHOBHOE YpaBHEHUE JUHAMUKH
BpaIIaTEIbHOTO IBMXKCHUS U OXapaKTEePU3YHTE
BXOJSIINE B HETO BEJIUYHMHBI.

4.ChopmynupyiiTe onpeaesieHne MOHATHIO TIepruoaa
kosebOanuii. Kak cBs3aHbI MEXTy MEPHOJ] KOICOaHHH 1
coOCTBEHHAs YacTOTa KOJICOAHMiT?

YMeTh: IIPUMCHATH (I)I/I3I/IHCCKI/IC 1.PaccunTaiite MOMEHT HUHEpIUHU CIINIOIIHOTO
3aKOHbl MCXAaHUKH JJId PCIICHHA OAHOPOJHOT'O KOJIbIIa OTHOCUTEIBHO OCH,
THUIIOBBIX 3aJa4 HCpHCH,Z[HKyHSIpHOﬁ IJIOCKOCTH KOJIbIIa 1 HpOXOIlHH.ICfI

yepes ero HeHTP.

2.0npeaenuTe Bpalarolilie MOMEHTHI CHJI B yCTAHOBKE
nabopaTopHoi padboThl Ne7, KaKOBBI HAITPABIIECHUS
MOMEHTOB ATUX CUII?

3.Kak Ha sKcriepuMeHTalIbHOM YCTaHOBKE J1Jab0paToOpHON
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paboTbl Ne9 MOKHO U3MEHHUTH BpaIIalOIUid MOMEHT?
Kaxkue cuiel co3aroT Bpaaroye MOMEHTHI?
Omnpenenure HapaBlIEHUE BEKTOPA PE3YIbTUPYIOILIETO
BpAILalOIEro MOMEHTA.

4. HapucyiiTe cXeMy YCTaHOBKH JIJa0OpaTOPHOU pabOThI
Ne7. Ykaxute cuitbl, AEUCTBYIOININE HA BCE OOBEKTHI
cuctembl. Kakue u3 3TUX CHII CO3aI0T MOMEHT
OTHOCHUTEJIBHO OCH BPALLEHUS, YEMY OHU PaBHBI?
5.BeiBeaute popmyny asig pacueTa MOMEHTA HHEPLUU
KpecTO0Opa3HOro MasiTHUKA 10 pe3yjIbTaTaM
JKCIIEPUMEHTA.

6.Kaxum o0pa3oM MOKHO 3KCIIEPUMEHTAIbHO
OTIpeIeTUTh MOMEHT UHEPLIUU TBEPIOTO Tema?
[Ipemioxute 1 00BSICHUTE METOTUKY MTPOBEACHUS
JKCIIEPUMEHTA

OnucaHue MKAJbI OLleHUBAHUS:

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

Oyenka: 4
Huoicnuti nopoe evinonnenus 3adanus 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 evinoanenusi snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJJaHUE BBIITOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBHIMOJIHEHO

KM-4. 3amura sadoparopusbix pador «Tepmonnnamuka-1»

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoILHOrO MeponpusTus: Jlaboparopnas padora

Bec koHTpOILHOrO Meponpusitusi B BPC: 12

IIpouenypa npoBeaeHnsi KOHTPOJIBLHOIO MEPONIPUATHSA: Y CTHBIN OMpoc 1o duneram

Kparkoe conepxxanue 3aganus:
[TpoBepka 3HaHNS OCHOBHBIX 3aKOHOB MOJIEKYJISPHON (DU3UKHU M TEPMOJUHAMHUKHU U YMEHUS X

HCIOJIB30BaTh JIA pCIICHUSA 3a/1a4

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE 3aKOHBI 1.Copmynupyiite onpeneneHne MOISIpHON
MOJIEKYJISIPHOM buzuku u TEIJIOEMKOCTH ras3a.
TEPMOJUHAMUKU 2.00bscHUTE, TOYEMY TEIJIOEMKOCTh UI€aIbHOTO ra3a

3aBHCHUT OT ITPOTEKAIOMIETO B Ta3e MpoIliecca.
3.ChopmynupyiiTe mepBoe HaYaI0 TEPMOIUHAMUKH
pa3IUYHBIMHU CIIOCOOaAMU
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4.Chopmynupyiite Teopemy bonbimana o cpenneit
KHHETUYECKOW SHEPTUU JIBIKEHUS MOJIEKYIL.
5.ChopmynupyiiTe onpeeeHue OHATHS ““UrCIIO
CTETeHEel CBOOOIBI MOJICKYIIBI .

YMeTh: NpUMEHSTHh (U3HUecKue 1.13 cocrosinus 1 B cocTosiHuE 2 KUCTIOPO.I IEPEXOTUT B
3aKOHBI MOJICKYJISIPHOW (U3UKU H pe3yJibTare ainadaTHOrO PACIIUPEHHUs], IPU 3TOM
TEPMOJMHAMUKUA  JUIsl  pEUICHUs JaBieHue nagaet B n pa3. [lepexon u3 cocrosinus 1 B
TUIIOBBIX 3aja4 COCTOSIHME 2 aprOH MOKET COBEpPLIMTH MHAYe: CHavyaJla

0 U30TEpPMeE, a 3aTeM 1o uzoxope. Haliaure nasnenue
ra3a B KOHIIE U30TEPMHUECKOI0 IPOLECCA, ECIIU
JTaBJICHHUE B COCTOSTHUU | paBHO P.

2.B cocyne ¢ Teron30JupyIMMI CTEHKaMHU O]
nopurHeM HaxoauTcsi N MOJIeKys aproHa nmpu
temriepatype T1. [lopiiens HaUMHAIOT TOAHUMATD, U, B
pe3ynbTaTe paclIupeHus ra3a, ero Temrneparypa najiaer
1o BesmmunHbl T2<T1. Onpenenure 06beM raza B KOHIIE
pacipeHusi, eci HadyalabHOE JaBlieHUE ra3a paBHoO pl.
3.B Gamnone HaxouTCs ra3, IIOTHOCTH KOTOporo [11 =
2 xr/m3 u nasnenue pl = larm. M3 GaymioHna oTkayanu
4acTh T'a3a, MPU 3TOM Macca ero yMEeHbIIHIAach Ha 4 T,
naBieHue ynaino a0 p2 = 0,6 arM, a TeMieparypa
ocranach npexxkaeid. Onpenenure oobeM V OauioHa.
4.B pesynbrare aguabatHoro pacmupenus m = 0,4 kr
aproHa BJIBo€ ero temieparypa craia pasHa T = 500 K.
Omnpenenure HaYaIbHOE JaBJICHUE Ta3a, €CIH €T
HaYaJIbHBIN 00beM paBeH V = 1 M3.

Onucanue MKAJbI OLEHUBAHUS :

Ouyenxa: 5
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe evinonnenus 3aoanus 6 npoyenmax: 65
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS pelIeHUs 3a/1a4

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

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

KM-5. KonrpoJubHas padora Ne 1 «Mexanuka»

®opmbl peanusanun: [lucemennas padbora
Tun kouTpoabHOro Meponpusitusi: KontponsHas padora
Bec konTposbHOro meponpusitusi B BPC: 26
IIpoueaypa npoBeaeHusl KOHTPOJLHOI0 MepoNpusATHs: BrlnogHeHne MUCbMEHHONW paboThl MO
ouneram.
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KpaTkoe conep:kanue 3a1aHus:
[TpoBepka yMeHHs UCTIONIB30BATh 3aKOHBI MEXAHUKH JUIS PEIICHHS 33139

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTb: TpUMEHATh (pu3nuecKue 1.C Gamrnu BoicoTol H = 25 M ropu3oHTaIbHO OpOoIIeH
3aKOHBl MEXAHMKM ISl pPEeLIeHus KaMeHb cO CKopocTbio v = 15 M/c. Haligure
TUIIOBBIX 3aja4 KMHETUYECKYIO SHEPTUIO KaMHS CITYCTSI OJJHY CEKYHIY

rocJje Havajia ABmxeHus. Macca kamas m = 0,2 k.
ComnpoTuBieHrEM BO3lyXa PeHEOpeUb

2. Teno maccoit m1 =5 xr ygapsieTcs 0 HETOJIBUKHOE
TEJIO Maccoi m2 = 2,5 Kr, KOTOpoe Mocie yaapa
HaYMHAET JABUTATHCS C KWHETHUYeCKou sHeprueid W = 5
Jx. Cuntas yaap HEHTpaidbHBIM U YIPYTMM, HalaUTE
KHHETUYECKYIO SHEPTUIO TIEPBOTO TEJIA JI0 U MOCIE

yaapa.

Onucanne MKAJbI OIIEHUBAHUS

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

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe svinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

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

KM-6. Koutpoabhas padora Ne2 "Tepmogunamuxa''.

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 26

IIpoueaypa npoBeaeHusl KOHTPOJBLHOIO0 MepoONpHUATHs: BrlnogHeHne MUCHMEHHOM paboThI MO
oueram

Kparkoe conepxxanue 3aganus:
[TpoBepka yMeHHUs UCIIOJIb30BATh 3aKOHBI MOJIEKYISIPHON (PM3UKHU U TEPMOAMHAMUKH JIJIS

peUiCHUs 3a1a4

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTb: NpUMeHATh (puznueckue 1.Cpennss kuHEeTHYECKasi JHEPTUs IOCTYATEIbHOTO

3aKOHBI MOJIEKYJSIPHOM (U3MKH U JBUKEHHSI MOJIEKYJ a30Ta, HaXoAsmuxcs B oobeme 20 i,

TEPMOJIMHAMMKH  JJISl  PELIeHUs coctaBisieT 5 kJIK, a cpeHss KBapaTUYHas CKOPOCTh

TUTIOBBIX 33724 MOJIEKYI — 2 km/c. Ompenenure Maccy ra3a B COCye 1
€ro JIaBJICHUE.
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2.B chepuyeckom cocyze ¢ BHyTpeHHUM auamerpom d =
0,2 m mHaxonutcs M = 0,022 kr yruekucnoro raza. /o
KaKoM TeMIepaTypbl MOXKHO HarpeTh COCyJ, €CIIH €To
CTEHKH BBIJICP)KUBAIOT MakcUMasibHOE AaBneHue p = 0,5
MIIa? Onpenenure KOJIMYECTBO MOJIEKYJ B COCY/IE,
CPEIHIOI0 KUHETUUYECKYIO SHEPIHIO IBUKEHUS OJTHOM
MOJIEKYJIBI M1 BHYTPEHHIOIO SHEPTHIO T'a3a IpU
MaKCHMaJIbHOM JIaBJICHUH.

3.Haiinute u3MeHEHrE MacChl U KOJIMYECTBA MOJIEKYII
BO31lyXxa B KoMHare o0beMoM V = 50 M3 nipu
atmocdepHom nasienun P = 0,1 Mlla, ecnu
TeMIeparypa Bo3ayxa yBenuamiack ot 11 =290 K mo T2
=300 K. Kak u3ameHunacp rnpu 3T0M BHYTPEHHSIS
SHEeprus Bo3ayxa B KoMHare? CuuTarh AJis BO3JlyXa m =
0,029 kr/mMoub.

4.0npenenuTte BHYTPEHHIOI SHEPTHIO KUCIOPOa,
HaXOJSIIETocs B cocyae BMeCcTUMOCThI0 V = 10 11 ipu
nasinenuu p = 0,5 MIla u temneparype 71 = 280 K.
Kakoe xonmnuecTBO TEmIOTHI TpeOyeTcs Juisl HarpeBa
ra3a B 3ToM cocyze a0 72 =300 K ?

5.TemoBas mairHa padoraer no uukiy Kapho.
PaGouum Tenom siBisieTcs yriaekucibii raz maccoit 100 r.
PasHocTh MEXy MaKCUMaJIBHOW 1 MUHUMAJIBHON
BHYTPEHHEH 3HEpruen ra3za B Lukie cocrasiser 15 kJx.
Onpenenure TemnepaTypy HarpeBartes, €Ciau
tepmuueckuit KITJ[ uukna pasen 0,45.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 5

Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoichuti nopoe evinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIio" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Ouyenxa: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus sanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/laHU€e NIPEUMYILECTBEHHO BBITIOJIHEHO

Oyenka: 2

Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIM 33JJaHUE BBHIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BHIITOJIHEHO

3 cemecTp

KM-10. 3ammuTa 1a00paTopHBIX padoT «JIeKTpocTaTuKa-1».

®opmbl peanuzanmuu: YcrHas Gpopma

Tun koHTpoBLHOrO MeponpusTus: Jlaboparopnas padora
Bec konTpoabHOr0 Meponpustusi B BPC: 8
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IIpoueaypa npoBeieHNsI KOHTPOJIBLHOT0 MEPONIPUATHSI: YCTHBII OIpoc 1Mo OuiieTam
Kpartkoe cogep:kanue 3aiaHusA:
NPOBEpPKA 3HAHUS OCHOBHBI 3aKOHOB TEOPHH JIEKTPHUECTBA U YMEHHSI X UCIOIB30BATH IS

pE€UICHUA 3ada4

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBHbBIE 3aKOHBI TEOpUU 1.ChopmynupyiiTe OCHOBHON 3aKOH JIEKTPHUECKUX
JJIEKTPUYECTBA rapMoHu4eckux kosjebanuil. [loscHute Bxoasimue B HEro
BEJIMYHUHBI

2.ChopmynupyiiTe OCHOBHBIE TIPaBUIIa 3aITUCH
pe3yabTAaTOB KCIIEPUMEHTA B CTAHJAPTHOM BH/JIE
3.00BsACHUTE MPUHIIUI YCTPOHCTBA AJICKTPOHHOTO
ocumiutorpada

4.Yto0 Ha3bIBaeTCs KJIACCOM TOYHOCTH
3IEKTPOU3MEPUTENHHOTO prudopa’?

5.Yrto Ha3bIBaeTCs ACHCTBYIOIINM 3HAUEHHUEM
[IEPEMEHHOT0 TOKa?

YMeTh: NpUMEHSTHh (U3HUECKUe 1.Ha sxpane ocumnorpada monydeHo u3o0pakeHue
3aKOHBI TEOPUU AJIEKTPUUECTBA JIJIsI MEPUOMYECKOT0 CUTHAJIA CHHYCOUATBHON (POPMBI.
pellIeHus TUIIOBBIX 3a/1a4 Onpenenure aMIUIMTYAHOE U JICHCTBYIOIIEE 3HAYCHHE

HaHp?DKCHI/ISI. BaHI/IIHI/ITe peSyJH)TaT B CTaHZIapTHOM BHU]IC.
KoaddurmenT ycuieHust o BepTHKAIbHON ocu YM =
0,5 B/nen

Onucanne MKAJbI OIlCHUBAHUS:

Ouyenxa: 5
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00bEME WIJIH BBITIOIHEHO MPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 65
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE AJIS pPEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTENHHO" BBICTABISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTeHKa "HeyIOBISTBOPUTEIBHO" BHICTABIIACTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHEHO

KM-11. 3amuTa 1a60paToOpHBIX padoT «JIeKTPOCTATHKA -2».

®opmbl peaausanun: YcrHas popma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpustusi B BPC: 8

IIpoueaypa npoBeieHNsI KOHTPOJIBLHOI0 MEPONIPUATHSI: YCTHBIN Onpoc 1o GuiieTam

KpaTKOE CoA€cpKaHME 3alaHUA:
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HpOBepKa 3HAHHUA OCHOBHBI 3aKOHOB TeOpI/II/I BHCKTpI/I‘IeCTBa nu yMeHI/IH HX UCIIOJIB30BAaTh IJIA
peIIeHuUs 3a1a9

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBHBIE 3aKOHBI TEOpUU 1.Yto Ha3bpIBaeTCs pa3HOCTHIO MOTEHIMAIOB
JJIEKTpUYECTBA ANEKTPOCTATUYECKOTO MOJs?

2.KakoBa nuddepennunanbHas CBsI3b MEXIY BEKTOPOM
HaMpPsHKEHHOCTH 3JIEKTPOCTATUYECKOTO MO U
noreHuanoM? B uem 3akirodaeTcs ee pu3nuecKuit
cMbICIT?

3.KakoBa uHTerpasibHas CBsi3b MEXI1Y PA3HOCTHIO
MMOTEHIIUAJIOB U HAIIPSKEHHOCTHIO 3JIEKTPOCTATHUECKOTO
nonsi? B uem 3axitouaercs ee GU3MUYECKHA CMBICIT?
4.YT0 Ha3bIBAETCS «CUJIOBOM JIMHUEHN
ANEKTPOCTATUYECKOTO 1oJIsi»? KakoBbI OCHOBHbBIE
CBOMCTBA CUJIOBBIX TUHUIT? UeM OHU OOBICHSIOTCS?
5.KakoBbI 0COOEHHOCTH B3aMMHOTO PACIIOIOKEHHS
SKBHUIOTEHIMAIBHBIX U CHJIOBBIX JIMHUN
AJIEKTPOCTATHUUECKOTO MOJIsI?

YMeTh: MNPUMEHATh (U3NYCCKHE 1.Hapucyiite KapTUHBI CUJIOBBIX U DKBUTIOTECHIIMATBHBIX

3aKOHBI TCOPUH IIEKTPUUSCTBA IS JVMHAM JUTSI 32IaHHOM CHCTEMBI TPOBOIHUKOB

pEIICHHS TUTIOBBIX 33724 2. 111 npezacrasieHHo 3aBucumoctH E = (1) HaiimuTe
3aBHUCHMOCTH TIOTEHI[UAJIA OT PACCTOSHUS, TIOCTPOUTE
rpaduk.

3.I1o rpaduky 3aBUCUMOCTH MMOTEHIIAAA OT KOOPJAUHATHI
MoCTpoiiTe rpaduk 3aBUCUMOCTH IPOEKIIUU BEKTOpa
HaNPSHKEHHOCTU OT KoopauHathl. [loscHuTe mocTpoeHwms.
4.00bsicHUTE B3aUMOCBS3b MOJy4eHHBIX Bamu B pabote
rpadMKOB 3aBUCUMOCTH HANPsHKEHHOCTH M TTOTEHITHATIA
JIEKTPOCTATUYECKOT O OIS OT KOOPAUHATHI.
5.Paccunraiite 3Ha4€HHs HANPS)KEHHOCTH
JIEKTPOCTATUYECKOT' 0 MOJIS MOpe3ybTaTaM
BBITIOJIHEHHOTO BaMH SKCIIEPUMEHTA

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 5
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 65
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JJIsI pEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: ONeHKa "HeyI0BISTBOPUTENILHO" BEICTABIISCTCS
€CJIN 33JITaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHEHO
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KM-12. 3amuTra jJ1adopaToOpHBIX padoT «IJIEKTPOCTATHKA -3».

®opmbl peanauzanuu: YcrHas Gpopma

Tun koHTpoBLHOrO0 Meponpusitusi: Jlabopatopnas padora
Bec koHTpobHOr0 Meponpustusi B BPC: 8
IIpoueaypa npoBeieHNsi KOHTPOJIBLHOI0 MEPONIPUATHS: YCTHBIHM onpoc 1o GuiietTam

KpaTlcoe CodcpiKaHuE 3alaHUA:

HpOBepKa 3HAaHUA OCHOBHBIX 3aKOHOB TCOPHH IJICKTPUICCTBA U YMEHUA X UCIIOJIb30BaTh IJIA

pelIeHus 3a1a4y

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE 3aKOHBI TEOpUU
JJIEKTPUYECTBA

1./laliTe onpenenenne 3IeKTPOEMKOCTH YETUHEHHOTO
npoBoaHMKa. Uem onpenensiercs ee 3HayeHue?

2.JlaiiTe onmpeneneHne MEKTPOEMKOCTH KOHIeH caTopa.
Uem omnpenensercs ee 3HaueHue?

3.Kak paccuuTaTh 3JIEKTPOEMKOCTb ILIOCKOTO
KoHzAeHcaTopa?

4.Kak paccuuTarh 3JICKTPOEMKOCTh CPepUIECKOro
KoHzAeHcaTopa?

5.Kak paccuuTaTh 3J€KTPOEMKOCTb IMOCIEI0BATEIILHOTO
COETMHEHUS KOHJIEHCATOPOB?

YMeTb: TpUMeHATh (puznuecKue
3aKOHBI TEOPUH DJIEKTPUYECTBA IS
pelIeHus TUIIOBBIX 3a/1a4

1.JIBe OoubIlIME KBAAPATHBIE METATUNIMYECKHUE TNIACTUHBI
momaaso S = 0,1 M2 xakaas pacriooKeHbI
napajieIbHO Ha MaJIOM PACCTOSHUM JIPYT OT JApyTa.
3apsnbl oiactua Q1 = 0,3 MxKi u Q2 = -0,5 MK
Haiinnre moBepXHOCTHYIO IIJIOTHOCTD 3aps/10B Ha
Ka)KJI0l CTOPOHE IJIACTHH. 3apsAaMH Ha TOpIAaX MJIACTUH
npeHeOpeyb.

2.Toueunslii 3apsg Q OKpy»KeH TOICTOCTEHHBIM
cheprudecKuM MPOBOSIIIUM CIIOEM ¢ paguycamu R1 u
R2, 3apsoxkenHbiM 3apsigom 2Q. 3apan Q Haxoautcs B
LeHTpe cuMMeTpur. Haliiure noTeHiman Ha BHEIIHEN
noBepxHOCTU chepuueckoro cnos. [Toctpoute rpaduku
E =f(r) u =f (r). [IpuHsTH HOMB TIOTEHIMATIA HA
0ECKOHEUHOCTH.

3.Ha nponomkeHnn TOHKOTo CTEpKHS AJIMHOM L,
3apsHKEHHOTO C JIMHEWHOM MIOTHOCTHIO t, HA PACCTOSIHUU
X1 ot Hero Haxoautes 3apsan Q. Haiinure cuiy,
JIeMCTBYIOILYIO Ha 3apsil.

4.TIpocTpaHCTBO MEXKITY ABYMSI KOHIICHTPUUICCKUMU
3apsHKEHHBIMU CepaMU 3aIOTHEHO ABYMS
cepruIecKUMH CIIOSIMU JUAJICKTPUKOB. Pamnyce

chep R1 u R2, ux 3apsanet Q1 u Q2 = — Q1. I'panuna
paszena cioeB IUAIEKTPUKOB UMeeT paanyc R, ux
JTUDIIEKTPUYECKHE MPOHUIIAEMOCTH COOTBETCTBEHHO
paBHbI €l =4 u e2 = 2. HaliiuTe pa3HOCTh NOTEHIIMAJIOB
Mexay chepamu. [Tocrpotite rpaduku Dr(r) u Er(r).

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 15
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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 evinonenus 3aoanus 6 npoyenmax. 65
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. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHuE MPEUMYIIIECTBEHHO BBITIOJHEHO

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

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

®opmbl peanusanun: YcrHas Gpopma

Tun KoHTpOIBLHOTO MeponpusaTus: JlaboparopHas pabora

Bec kouTposabHoro meponpusitusi B BPC: 8

IIpouenypa npoBeaeHnss KOHTPOJBLHOI0 MEPONIPUSATHS: YCTHBIN OMPOC 1O OueTam

KpaTkoe conep:kanue 3a1aHusi:
HpOBepKa 3HAHUJA OCHOBHBIX 3aKOHOB TeOpI/II/I BHGKTquGCTBa n YMCHI/HI UX UCIIOJIB30BATh AJIA
pelleHus 3a1a9

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE 3aKOHBI TEOPHUHU 1.Chopmynupyiite onpeneneHue najaeHus HanpspkeHus
DIIEKTPHUYECTBA Y pa3HOCTHU TIOTEHIINAIOB

2.ChopmynupyiiTe MeTO ] KOMIEHCALUHU NTPH U3MEPEHUHU
O/1C? Kakue BenTUYMHBI KOMIIEHCUPYIOT IpYT Jpyra?
3.Copmynupyiite ornpeieneHue cuibl TOKa U
BJIEKTPOJBHKYILEH CHIbl UCTOYHMKA. Kak Bel
MIOHUMAETe TEPMUH «CTOPOHHSISI CUIIa»?
4.Chopmynupyiite 3akoH OmMa 151 y4yacTKa LeTH,
conepxamiero J/C

5.Chopmynupyiite MpaBUIo 3HAKOB MPHU 3aUCH 3aKOHA
Owma s yyacTka nenw, conepskaniero SJC.

VYMmerTs: IMPUMCHATH (1)I/ISI/I‘~IGCKI/I€ -
OrnpenersTe DoK23aHHA HASATLHLX HIMEPHTETLELX IPESOPOB,
3aKOHBI TCOPHUHU IJICKTpHUICCTBA JIA $300PACHHEIX Ha CXoMe. e Zw

PEUIICHUA TUIIOBBIX 3aja4d

1.
Haifamre pasgocTs NOTEHIHEATOB MEXAY TOTKaME 1 1 2
("l.l'l R‘. r':.l':
I R,
= 3 b
| 2
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2. Yo moKaMmeT BOABTMET, MpRcosxmHen sl k Toukan 1-27 3magenna 3IC
£,=2B, &:=3B. 1;=11=100x, R=100011.

3.

&4ny R Ly
HafgaTe pasnocTs NOTCHIEINOE MeKTy Tonanm 1 5 2 T

HaSmare pas=ocTs MOTEHITHATOR MeRTy ToIEeH L=l

€. & 48
/ R R, e
ks [ 4R
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1

5.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu eblnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 65
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTABISETCS €CIIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CJIM 3aJJaHUE BBITTOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBHIMOJIHEHO

KM-14. 3ammuTa gadopatopHbix pador «Marnerusm-1».

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoaABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpustusi B BPC: 8

IIpoueaypa npoBeieHNsI KOHTPOJIBLHOI0 MEPONIPUATHSI: YCTHBII onpoc 1o GuiieTam

KpaTKOQ CoA€cpKaHME 3alaHUA:
IMMPOBEPKa 3HAHUA OCHOBHLIX 3dKOHOB TCOPHUU MATrHETU3Ma U YMCHUA UX HUCIIOJIb30BATh JJIA

pemIeHus 3a1a4

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIC 3aKOHBI (PH3UKH 1.laiiTe onpe/ieieHre MOHITHIO «JTHHUS WHTYKITHH
MAarHUTHBIX SBJICHUH MarHuTHOTO ToJs». KakoBbI CBOMCTBA TMHUIA UHIYKIIMH
MAarduTHOTO TT0Ms?

2.Ha kakom (pu3nveckoM sSIBICHHUH OCHOBAaH METO]T
M3MEpEHUS] MarHUTHOW WHYKIIHH, UCTIOJB3YEMBIN B
pabote? Kakoii 3aKk0H OMUCHIBAET ATO SBIECHUE U KOT/Ia
OHO HaOmromaercs?
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3.KakoBbl 0COOEHHOCTH pacIpeesICHHs] MAarHUTHOU
MHIYKIMH BJIOJIb OCH COJieHOM1a?

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

5.Kako# ¢u3nveckuii 3aK0H UCIOIb30BaH B YCTPOUCTBE
amIepMeTpa Ip MM3MEPEHNHN CHJIbI TOKA Yepe3 Hero?

YMeTh: NpUMEHSATHh (U3HUecKue 1.K ToHKOMY OJTHOPOAHOMY ITPOBOJOYHOMY KOJIBILY
3aKOHBl TEOPUU MAarHeTu3Ma st paauycoM R 1o 1ByM O€CKOHEUHO JJIMHHBIM
pellleHus: TUIIOBBIX 3a/1a4 MOJIBOJISIIIIMM ITPOBOJIAM, PACIOI0KEHHBIM paiiaibHO,

noABoAAT ToK |. Haliiute MarHuTHyt0 MHAYKIHUIO B
LIEHTPE KOJIbIIA, €CIIU MOABOASAIIME MPOBOJA ACIAT
KOJIBLIO Ha JiBe Ayru anuHou L u L/3

2.Haiiaute MarHUTHYO UHIYKIHUIO MarHUTHOTO T10JI,
CO3JJaHHOTO OECKOHEYHBIM MTPOBOIHUKOM, COTHYTHIM B
koJb110. Cuna Toka B mpoBoae |, paauyc Butka R

3.B 0J1HO¥ IJIOCKOCTH ¢ OECKOHEYHO JITTHHHBIM
MIPOBOJIOM, IO KOTOPOMY TedeT Tok 1, pacnonoxeHna
MPSIMOYTOJIBHASI paMKa CO CTOPOHAMH a U b, o0TeKaemas
TokoM 2. Haiiiute cuiibl, ¢ KOTOPHIMA MarHUTHOE T10JIE
MPSIMOTO TOKA JCHCTBYET Ha KAXAYI0 CTOPOHY PaMKH.
PaccrosiHue oT mpoBoja 10 Oyrokalield CTOpOHbI paMKH
C.

4. Mexny noJirocamMu 3JIEKTPOMAarHuTa B
TOPU30HTAILHOM MarHUTHOM I10JI€ HAXOIUTCS
NPSAMOJIMHEHHBIN TPOBOAHUK, PACTIOJIOKEHHbBIN
TOPU3OHTAIILHO U MIEPIICHIUKYSPHO JTUHUSM MAarHUTHON
nHAyKUKud. Kakoil cuiibl TOK 1OKEH TeUb B POBOJAHUKE,
YTOOBI CHJIa HATSHKEHUS B MOJICPKUBAIOIIUX €T0
rHOKUX MPOBOJAAX CTalla paBHOM HYM0? MarHutHas
WHIYKIKA B, OTHOIIEHNE MacChl TPOBOIHUKA K €r0
JUInHE m/[ U3BECTHO.

OnucaHue MKaJbI OlleHUBAHUS:

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

Oyenka: 4
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 65
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JUISI PEIICHUS 3a,1a9

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BEICTABIISCTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJTU MPEUMYIIIECTBEHHO HE BBIMOJHEHO
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KM-15. 3amuTra sadbopaTopHbix padot «MarHeTrusm-2»

®opmbl peanauzanuu: YcrHas Gpopma

Tun koHTpoBLHOr0 Meponpusitusi: Jlabopatopnas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 8

IIpoueaypa npoBeieHNsi KOHTPOJIBLHOI0 MEPONIPUATHS: YCTHBIHM onpoc 1o GuiietTam

Kpatkoe conep:xanue 3aganus:
[TpoBepka 3HaHHS OCHOBHBIX 3aKOHOB TEOPHH MarHeTH3Ma U YMEHUS UX PUMEHSATD JUIs
pelIeHus 3a1a4y

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: OCHOBHBIC 3aKOHBI (PU3UKU 1.3anummure popmyny s cuiiel JlopeHma

MarHUTHBIX SIBJICHUI 2.0t KaKuX MapameTpoB 3aBUCUT K03(pPHLIMEeHT B
dopmyne B=kI?

3.ITouemy 3aBucumocth B(H) mis deppomaraeTikoB He
SIBJISICTCS JIMHEHHOM?

4.3anummure ypaBHEHUE CBSI3U UHIYKIINH U
HaIPSDKEHHOCTH

5.3anumute GopMyay TEOPEMBI O LUPKYIISIIIHH
HAIPSDKEHHOCTH MarHUTHOTO TIOJIST

YMeTh: NpPUMEHSTHh (U3HUECKUe 1.Hapucyiite neTio ructepesnca, yKakure Ha pUCyHKe
3aKOHBI TEOPUU MAarHeTH3Ma st KOSPLUTUBHYIO CHIIy U JJAaiiTe ONpeeeHne ITOn
pELIeHUs TUIIOBBIX 33]1a4 BEJINYUHBI.

2.Hapucyiite neTito rucrepesnuca, yKaKuTe Ha pUCyHKe
OCTaTOYHYH0 HAMATHUYEHHOCTh U JANUTE ONPENEICHNE
9TOU BEJIMYHHBI.

3.ITonoXkuUTEnbHO 3apsyKEHHAs YaCTHUIIA BIETAET B
OJIHOPOIHOE MarHUTHOE MOJIE TakK, YTO BEKTOp €€
CKOPOCTH NapaJljIeJIeH MUHAYKIIMA MarHuTHOro noJjs. [lo
KaKoi TpaeKTOpHH OyJeT ABUraThCs 4acTULa?
4.11010KUTENBHO 3apsKEHHAs 4acTULA BIETAET B
OJIHOPOIHOE MarHUTHOE I0JIE TakK, YTO BEKTOp €€
CKOPOCTH NEPIEHIUKYJISAPEH UHAYKIIUA MarHUTHOTO
nosis. I1o kakoi TpaekTopuu OyneT ABUraThes yactuua’?

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 5
Huodicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe eévinonnenus 3adanus 6 npoyermax: 65
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpPABICHUE JJIsI pEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHHO" BBICTABIISCTCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJTHEHO

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

KM-16. 3amuTra j1adopaTopHbIX padoT «JIEeKTPOMATHUTHBIE KOJIEOAHUSD)

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoBLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec koHTpoabHOr0 Meponpustusi B BPC: 8

IIpouenypa npoBeieHNsi KOHTPOJIBLHOI0 MEPONIPUATHSI: YCTHBIHM onpoc 1o 6uiieram

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
IMPOBEPKA 3HaAaHNUA OCHOBHBIX 3aKOHOB TCOPHUU KoJIeOaHHH 1 BOJIH

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBHBIE 3aKOHBI TEOPUU 1 .3anumure nuddepeHuranbHoe ypaBHEHHE
KOJICOaHUH ¥ BOJIH BBIHYICHHBIX KOJI€OaHU

2.Chopmynupyiite onpeaeneHue JiorapuMuaeckoro
JNEKPEMEHTa

3.Yro Ha3pIBacTCA KPUTUYECKUM COIIPOTUBIICHUEM
KOHTYypa?

4.Kak onMchIBalOTCS PE30HAHCHBIE KPUBBIE JIJISL CHIIBI
TOKa B KOHTYPE IIPH Pa3IN4HOM 3HAYCHUHU
COIIPOTHBIICHUS.

5.Kaxk BBINIAIAT BEKTOpHAs [Uarpamma
IIOCJIEZIOBATEIBLHOIO KOHTYpA IIPU PE30HAHCE

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
Huoicnuti nopoe evinonnenus 3a0anus 6 npoyenmax.: 65
Onucanue xapaxmepucmuxu binonneHus snanus: OueHka "Xopoo" BEICTaBISETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO

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

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

KM-17. KonTpoJsbHasi pabora Ne 1 «jIeKTpocTaTHKA)

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpoabHOro Meponpusitusi: KourponsHas pabota

Bec koHTpOILHOrO Meponpusitusi B BPC: 22

IIpouenypa npoBeeHusi KOHTPOJBLHOI0 MeponpusiTusi: BololHeHne NTUCEMEHHOW paboThI 1O
ouneram
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Kpartkoe cogep:xkanue 3aiaHuA:
[TpoBepka yMeHHUS UCIIOJIB30BATh 3aKOHBI TEOPHUHU AJIEKTPUYECTBA ISl PEIICHUS 3a/1a4

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTh: TpUMEHSTH (unveckue 1.ITnacTHHBI IIIOCKOTO KOHAEHCATOpA IUIOMA b0 S
3aKOHBI TEOPHU IJIEKTPUUECTBA IS Pa3BHUTaOT TaK, YTO PACCTOSHUE MEXKIY HUMU
pEeLIeHHs TUTIOBBIX 3a7a4 yBenuuuBaetcs ot d1 1o d2. Konnencarop Bce Bpemst

MOAKJIIOUEH K UCTOYHHKY C 3.71.C. E. Onpenenure
M3MEHEHHUE 3apsiaa 00KIaJOK KOHIEHCATOPa,
HaIPsHKEHHOCTH TI0JI MEXKy OOKIaAKaMu U paboTy
BHEIIHUX CUJI MPU MEPEMEIICHUU TIaCTHH.

2.B mpocTpaHCTBO MeX Ay OOKIaKaMH MJIOCKOTO
BO3/YIIHOIO KOHJICHCATOpA IMOMEMIAIOT INIOCKUM CII0M
JUAJICKTPUKA C OTHOCUTEILHOM TMAJICKTPUUECKON
MIPOHUIIAEMOCTBIO €, TOJIIKUHON 0 U IIoMIaIbI0, paBHON
momaau ooknanok S. KonaeHcartop 3apsikeH 10
pa3HocTU noTeHIManoB U U OTKIIIOUYEH OT UCTOYHHUKA.
Onpenenure U3MEHEHNE EMKOCTH KOHJICHCATOPa B €T0
SHEPTUH NPHU BBEICHUH TUIICKTPUUECKOMN TUIACTUHBI.
Paccrosiaure mexy oOkmaakamu b = 2d.
3.0npenenuTe KOJIMIEeCTBO TEIIOTHI, BBIICTUBIICHCS
MpHU apAJLICTFHOM COSIMHEHNN OJHOUMEHHO
3apsHKEHHBIMU OOKJIAJAKAMH JIBYX KOHJEHCATOPOB,
MPEABAPUTEIHHO 3apSKEHHBIX J10 Pa3HOCTEH
notennmanoB Ul u U2 . EMKocTH KOHACHCATOPOB
paBabl C1 1 C2 COOTBETCTBEHHO.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3a0anus 8 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJTHOM 00BbEME HIIU BBHITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

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

Oyenka: 3
Huodienuii nopoe svinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIH 3a/IaHue MMPEUMYIIECTBEHHO BHITOJIHEHO

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

KM-18. KonTpoJbHas padora Ne 2 «Maruerusm»

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota

Bec koHTpOBbHOrO MeponpusTusi B BPC: 22

IIpouenypa npoBeeHusi KOHTPOJBLHOI0 MeponpusiTus: BololHeHne NTUCEMEHHOW paboThI O
ouneram
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Kpartkoe cogep:xkanue 3aiaHuA:
[TpoBepka yMeHHUS UCIOJIb30BATh 3aKOHBI TEOPUM MarHeTU3Ma JUisl pelieHus 3a1au

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTb: NpUMEHATh (PU3NYecKHe 1.PaBHOCTOpOHHMI TPEYTOJIBHUK CO CTOPOHOMU a = 20 cM

3aKOHbl TEOPUM MAarHeTu3sMa Jjist obrtekaetcst TokoMm cwitoi | = 10 A. Haligure MHAYKITUIO

pEIIeHUs TUIIOBBIX 33]1a4 MarHUTHOTO TOJIE B TEOMETPUUECKOM LIEHTPE
TPEYrOJIbHUKA.

2.ToHKMIA METAJUIMYECKUNA CTep)KEeHb AIHHOM | = 1 M
BpaliaeTcs ¢ yrioBoi ckopocThio w = 200 pan/c B
OJIHOPOJHOM MarHuTHOM nouie ¢ uaaykuuei B = 0,2 mTn
BOKPYT OCH, IapaJIJICIbHOM JIMHUSM MarHUTHOU
nHAyKIuU. Ock BpallleHus NEPIEeHINKYIIIpHA CTEPIKHIO
Y IIPOXOAMT Yepe3 OJMH U3 ero KoHuoB. Halinure
Pa3HOCTH MTOTEHLIMAJIOB MEXAY: a) OChIO U CEPEIUHON
CTepXkHs; 0) cepeIMHON CTEPIKHS U CBOOOIHBIM KOHIIOM.
3.KBagpaTHas paMKa co CTOPOHOU a = 5 CM BpaIllaeTcs ¢
MOCTOSIHHOM YTJIOBOM CKOPOCTBIO W = 6 paji/c B
OJTHOPOJTHOM MAarHUTHOM TioJie ¢ uHaykiuen B = 0,84
Tn. Pamka BBIIIOJIHEHA U3 MEAHOW ITPOBOJIOKH CEYEHUEM
S =0,4 MM2 ¢ ynenbHbIM conpoTuBieHuem r = 1,6x10-6
OmxcM. Ochb BpaleHusl paMKU NEPIEeHIUKYIIIpHa
JIMHUSAM UHAYKLIHMH U COBIIAJIAET C OJTHOM U3 CTOPOH
pamku. Haiinure 3aKk0H M3MEHEHUS HUHAYKIIMOHHOIO TOKA
B paMKe U MAKCUMaJIbHOE 3HaYEHUE TOKA.

4.B miMHHOM 0E€CKOHEYHOM MPOBOJHUKE, UMEIOIIEM BH/]I
TIOJIOTO IUJIMHAPA C BHYTPEHHUM paauycoM R1 u
BHEILIHUM paauycoM R2, cyliecTByeT NOCTOSHHBIN TOK €
PaBHOMEPHOI TI0 CEUSHHUIO IIOTHOCTHIO J. HaiiauTe
WHIYKIMIO MarHUTHOTO IOJIS HAa PACCTOSIHUM I' OT OCU
LHWIMH]pA.

Onucanue MKAJbI OLEHUBAHUS :

Ouyenxa: 5
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENBHO" BEICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BEICTABIIICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBHIMOJTHEHO
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4 cemecTp

KM-19. 3amuTra sadopaTopubix padot «BosHoBas ontuka-1»

®opmbl peaau3anuu: YcrHas popma

Tun KOHTPOILHOT0 MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 8

IIpouenypa npoBeaeHnss KOHTPOJBLHOI0O MEPONIPUSATHS: YCTHBIN OMPOC 10 Oueram

KpaTkoe conep:kanue 3a1aHusi:
HpOBepKa 3HAHHUA OCHOBHBIX 3aKOHOB BOHHOBOﬁ OIITUKHU U YMGHI/ISI HUX UCIIOJIB30BAaTh IJIA
peIIeHuUs 3a1a9

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBHBIE 3aKOHBI 1.Chopmynupyiite ycnoBus HaOIIOIEHUS MUHUMYMOB 1
reOMETPUYECKOH U  (pu3nueckon MaKCHMYMOB HHTEeP(PEPEHIIUU ABYX BOJH.
ONTHUKH 2.JlaiiTe onpeneneHus MOHATUAM ONTUYECKas JIMHA

MyTH, ONTHYECKAsi pa3HOCTh X0/1a.

3.Kakue UCTOYHHMKYU CBETa HA3BIBAIOT
MOHOXPOMaTH4YECKUMHU?

4.Yto Takoe unrepdepenuus ceera? Y cnoBus
HaOmoieHust naTepdeperun. Kakue HCTOUHUKH
W3ITy4eHUs Ha3bIBAIOT KOT€PEHTHHIMU?

5.KaKoBa CBSI3b MEX/1Y PAa3HOCTHIO (ha3 U pa3HOCTHIO
X0JIa IBYX CBETOBBIX BOJIH.

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
Huoicnuil nopoe evinonnenus 3a0anus 6 npoyenmax.: 65
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "Xopoo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpPaBICHHUE JUIsl pEIICHUs 3a/1a4

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

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

KM-20. 3amura 1adoparopHbix pador «BosiHoBast onTuka-2»

®opmbl peanuzanmuu: YcrHas Gpopma

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec konTpoabHOro Meponpustusi B BPC: 8

IIpouenypa npoBeaeHnsi KOHTPOJIBLHOIO MEPONIPUATHSA: YCTHBIN ONpocC 10 OuseTam

KpaTkoe cogep:xkanue 3a1aHus:
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HpOBepKa 3HAHHUSA OCHOBHBIX 3aKOHOB BOHHOBOﬁ OIITUKHU U YMCHI/IH UX UCIIOJIB30BATh IJIA
peIIeHuUs 3a1a9

KOHTpOJIbHLIe BOl'[pOCLI/l}a)IaHI/Iﬂ:

3HaTh: OCHOBHEIC 3aKOHEI 1.Kak u mouemy mMeHsieTcst HHTepQEpEeHIIMOHHAS] KapTHHA
reOMEeTpUUYECKOr U  (pu3nueckon MIPY U3MEHEHHH JIaBJICHHS B HHTEpepoMeTpe
OIITHKH Maiikenbcona?
2.Yt1o0 Takoe miMHa KorepeHTHocTu? Bpems
KOI'€peHTHOCTHU?
3.YT1o Takoe onThYecKas pa3HOCTb xoaa?
4,
1. Kakoe saBneHue Ha3blBaeTcA gnudpaKkumeit ceeta? Kakue Buabl
andpakumm Bam n3BecTHbI?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 65
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CIIM 3aJJaHie MPEUMYIIECTBEHHO BBITIOTHEHO

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

KM-21. 3amura s1adoparopHbix pador «BosiHoBasi onTuka-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€cpKaHME 3alaHUA:
HpOBepKa 3HAHUS OCHOBHBIX 3aKOHOB BOJTHOBOM ONTHUKU U YMCHHA UX UCIIOJIB30BaTh JJIA

pemIeHus 3a1a4

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHEIE 3aKOHBI 1.Kakas Bennm4yrHa Ha3bIBAETCA MEPHOIOM
reoMeTpuuecKoil u  (usudeckon T pakIMoHHOH perneTku? UTo Takoe MopsIoK
ONTUKHU criektpa?

2.Yro Takoe yrioBas aucnepcusi 1uppakimoHHON
pemetrku? OT 4ero oHa 3aBUCUT?
3.Pazpematomias cnocoOHOCTh AU(PPAKITMOHHOMN
pemietku. Kpurepuit Penes.
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4. Yem onpenensieTcss HAMOOIBIINNA MOPSIIOK TJIABHOTO
MaKCHMyMa, KOTOPBII MOXHO HaOII01aTh Ha

T (paKIIMOHHON penIeTKe?

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

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku binonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIONHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3a0anus 6 npoyenmax.: 65
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHCHO HEBEPHO MJIH NPEUMYIIIECTBEHHO HE BBITOJIHEHO

KM-22. 3amura n1adopaTopHbix pador «BosHoBasi onTuKa-4»

®opmbl peaausanun: YcrHas popma

Tun koHTpoILHOrO MeponpusiTus: Jlaboparopnas padora

Bec koHTpoabHOro Meponpustusi B BPC: 8

IIpouenypa npoBeaeHnsi KOHTPOJBLHOIO MEPONIPUATHSA: YCTHBIN ONPOC 110 OuseTam

Kparkoe conep:kanue 3aiaHus:
HpOBCpKa 3HAHUJA OCHOBHBIX 3aKOHOB BOJ'IHOBOI\/JI OIITUKHU U yMeHI/Iﬂ UX UCIIOJb30BATh I

peHiCHUus 3a1a4

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HAaTh: OCHOBHBIE 3aKOHBI 1.JlaliTe onpeneneHne NOHATHIM (Ha30BON U IPYMHIOBOM
reoMeTpuueckoil u  (usmdeckon CKOPOCTH.
ONTHUKHU 2.0T KaKuX CBOMCTB BellIeCTBa 3aBUCUT (pa3oBas

CKOpPOCTb PaCIpOCTPAHSIOIIEHCS B HEM
AJIEKTPOMAarHUTHOU BOJIHBI?

3.Yto Ha3piBaeTCa aOCOIIOTHBIM [TOKa3aTeIeM
IIpEIOMJIEHUS BellecTa?

4.CopmynupyiTe OCHOBHBIE TIOJIOKEHUS KIIACCUYECKON
INEKTPOHHON TEOPUH TUCIIEPCUU.

5.B ueM 3akmrouaeTcs paznuuue NPUMEHEHHS IPUHINIA
['tolirenca-@peHenst B BAKyyME U B BEILIECTBE?

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
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Onucanue xXapakmepucmuKku 6blNOJIHEHUA SHARUA.! OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 65
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

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

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

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

®opmbl peanusanun: YcrHas Gpopma

Tun KoHTpOIBLHOTO MeponpusaTus: JlaboparopHas pabora

Bec kouTposabHoro meponpusitusi B BPC: 8

IIpouenypa npoBeaeHnss KOHTPOJBLHOI0 MEPONIPUSATHS: YCTHBIN OMPOC 1O OueTam

KpaTkoe conep:kanue 3a1aHusi:
HpOBepKa 3HAHUJA OCHOBHBIX 3aKOHOB KBaHTOBOI;'I OIITUKH U YMCHI/UI HUX UCIIOJIB30BaTh IJIsd
pelleHus 3a1a9

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTb: NpUMEHATh (uznueckue 1. Temneparypa T abcontoTHO uepHoro Tesa pasHa 5000
3aKOHbI BOJIHOBOM M KBAaHTOBOU K. Ha kakyro JyIMHY BOJIHBI IPUXOJUTCS MAKCUMYM
ONTUKHA I PELICHUS THUIIOBBIX CIEKTPaJIbHOM IUNIOTHOCTU DHEPreTUYECKOMN

3a1a4 CBETUMOCTHU?

2.CnexTpalibHasi INIOTHOCTb DHEPTETUUECKON
CBETUMOCTH aOCOJIFOTHO YEPHOTO TeJla UMEET MaKCUMyM
Ha JUMHe BoJHbI Amax = 580 uM. KakoBa Temnepatypa
Terna?

3.Bo ckosbKO pa3 BO3pacTeT SJHEPreTHUECKAs
CBETUMOCTb a0COIIOTHO YEPHOTO TeJa MPU YBETUUEHUH
ero abCoMIOTHOH TemmnepaTypsl B 2 paza?

4.01ueHnTe CPeHIO TEMIEPATYPY MOBEPXHOCTH 3EMIIH,
cuuTas 3emMi0 abCOOTHO YEPHBIM TelIoM. PaccrosiHue
ot 3emmu 110 Comara 150 muH kM, paguyc Conaia RC =
70000 kM Temmepatypa nmoBepxuocta Comnia Tc = 6000
K. O6bsicHuTe MOTy4YeHHBIN pe3ybTaT.

5.Ha ocBemennyto noBepxHocts 3emin ot CoaHia
€XKECEeKYH/THO MaJaeT N3y4yeHUue C UHTEHCUBHOCTHIO
1,36 Bt/m2. Cunras ComHile aGCOIFOTHO YEPHBIM TEJIOM
OTpeIeTTUTE TeMIEpaTypy ero Gporochepsl.

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Hudicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 15
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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 evinonenus 3aoanus 6 npoyenmax. 65
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 33124

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

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

KM-24. 3amura 1adoparopHbix pador «KBaHTOBasi onTHKAa-2»

®opmbl peanusanun: YcrHas Gpopma

Tun koHTpOIBLHOTO MeponpusaTus: JlaboparopHas padota

Bec kouTposabHoro meponpusitusi B BPC: 8

IIpouenypa npoBeaeHnss KOHTPOJBLHOI0 MEPONIPUSATHS: YCTHBIN OMPOC 1O OueTam

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

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTb: NpUMEHATh (uznueckue 1. Kpacnas rpanuna ¢porospdexra a1 HEKOTOPOro

3aKOHBl BOJIHOBOW U KBaHTOBOMU Metaia A = 330 uM. Uemy paBHa paboTa BbIX0ja 1is

ONTUKU JJI pEIIEHHs TUIIOBBIX 9TOro MeTaa?

3a1a4 2.Pa0oTa BbIX0/1a 2IEKTPOHA U3 HEKOTOPOTO METaJlIa
cocrasiseT 6 3B. Halinute kpacHyro rpaHuily
dboTorddekra.

3.HekoTopslif MeTau1 ocBenaeTcst yiabTpapHroIeToM ¢ A
= 110 um. Halimute MakCUMaIbHYyIO YHEPTHUIO
¢dotoanexkTpoHoB. Pabora Beixona 6 3B.

4.Mccnenyrotrcst cBOMCTBa (POTOIMUCCHOHHOTO KAaTO/1a.
ITpu 00ydyeHun ero CBETOM ¢ JUIMHON BOJIHBI 589 HM ¢
MMOBEPXHOCTH KAaTO/1a BBUIETAIOT AJIEKTPOHBI C
MaKkcuMalibHOU KuHeTnuyeckoi sueprueit W1 = 0,380 3B.
Onpenenure paboTy BbIX0/a U1 MaTepuaia KaToa u
KpacHylo rpanuny ¢hororddexra.

5.YenuHeHHbI METAUTMYECKUN IAPUK HAXOAUTCS MO
yABTPa(UOJIETOBBIM U3IYUEeHUEM C ATUHON BoJHBI 200
HM. B pe3ynbTare 00myueHus mapuk 3apsauics
MIOJIOKUTETIBHBIM 3apsA0oM A0 noTeHuuana 1,5 B.
Onpenenure paboTy BbIX0/a Ui MeTalIa, U3 KOTOPOTO
C/IeNaH IIAapHK.

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
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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 evinonenus 3aoanus 6 npoyenmax. 65
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. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka "ya0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

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

KM-25. 3aumTa 1a60paTopHbIX padoT «aeMeHThl KBAHTOBOH MeXaHMKH U aTOMHOI
puzukm»

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro Meponpustusi B BPC: 8

IIpouenypa npoBeieHNsi KOHTPOJIBLHOI0 MEPONIPUATHSI: YCTHBII onpoc 1o 6uiieram

KpaTKOC Cod€cpiKaHMuE 3alaHUA:
HpOBepKa 3HAHMS OCHOBHBIX 3aKOHOB KBAaHTOBOM MEXaHHUKH M aTOMHOM (1)I/ISI/IKI/I U YMCHHA UX
HCIIOJIB30BAaTh JJIsA pCIICHUSA 3a1a4d

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: OCHOBHBIE 3aKOHBI AaTOMHOM 1.IToueMy onTUYECKHI CIIEKTP BOJAOPO]IA IPEACTABIISIET
bu3uKu coboit Habop nuHMI? YTo Takoe MpaBMiIo 4acToT?
2.Kakum nepexogam cOOTBETCTBYeT cepus Jlaiimana?
banemepa? Kakue nuHum nexar B BUIMMOM JUara3oHe?
3.Kax cBsi3anbl M1y cOOO0M AJTMHBI BOJIH B ONTHYECKOM
cnekTpe Bogopoaa? Urto takoe nmoctosHHas Pundepra?
4.B yem coctouT runoresa jae bpoinsa?

5.Yto Takoe mpaBuiia 0TOOpa IS SMEKTPOHHBIX
niepexoqoB? Kakue mpasuna or6opa Bel 3Haere?

6.Kak oObsicHsIeTCSI TUHEHYAThIN CIIEKTP U3ITYYeHUS
aToma Bojiopoja’?

7.Kakum oOpa3om onpeensercss YHePrusl SIEKTPOHHBIX
YPOBHEM?

8.Uto Takoe riiaBHOE KBaHTOBOE uncio? Kakue
KBAaHTOBBIC YKCJIa BAM W3BECTHBI?

3HaTh: DJEMEHTAPHBIE  OCHOBBI 1.ChopmynupyiiTe MpUHIIUI HEOTIPEIEIEHHOCTH
KBaHTOBOM MEXAHHUKHU I'eitzen6epra. [losicuure Ha npumMepe aTudpaxuuu
JJIEKTPOHA Ha IIEIN.

2.B yeM cocTouT PU3NIECKU CMBICT BOJTHOBOM
¢bynkuun?Yro onpenenser KBaapaT MOAYJIs BOTHOBOM
bysKIIAR?

3.00bscHUTE (PU3NYECKUNA CMBICIT HOPMUPOBKH
BOJIHOBOH (pyHKIIMH

4.3anummure ypaBHenue lllpeaunrepa u o0bsICHUTE €T0
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(bU3UIECKUN CMBICI

YMeTb: CTpOUTh MaTEeMaTHYECKUE 1.Ily4oK 371€KTpOHOB, IPOLIEALINI YCKOPSIOIIEe
Mozenu (PU3NYECKUX SBIICHUN HanpspkeHue 3.6 kB, ucnbIThiBaeT AU pakinio Ha
MOJMKPUCTAINIMYECKOH TIEHKE. MaKCUMyM MEpBOro
MOPSAKA )11 KPUCTAIUIMYECKOM MIIOCKOCTH C
MEKILJIOCKOCTHBIM paccTostHueM 0=0.2 HM oOpasyeTcs
10J1 HEKOTOPBIM YIiIoM 20 K epBOHAYaIbHOMY
HaIpaBJICHUIO ITyyka. OnpeneanTe 3ToT yroJl.
2.I1y40K 3EKTPOHOB, MPOMIEAIINN YCKOPSIOIIee
HanpspkeHue 3.6 kB ucneIThiBaeT qudpakiinio Ha
MOJIMKPUCTAININYECKOH TIEHKE. MakcuMyM 1epBOro
MOPSAKA U1 HEKOTOPOM KPUCTAIIIMYECKOH TUIOCKOCTH
obpasyercs ox yriiom 206=0.1 pan k nepBoHAYAIBHOMY
HaIpaBJIeHUIO Iyuka. Onpenenure COOTBETCTBYIOIIEE
MEKIUTOCKOCTHOE paccTosiHue d.

YMeTh: NPUMEHATh (U3HUSCKHE 1.HalimuTe MUHIMAaTbHO-BO3MOXKHYIO JUTMHY BOJHBI
3aKOHBl aTOMHOW (U3UKK IS W3IYyYCHHUsI aTOMa BOJIOPO/IaA.
pelIeHus TUTIOBBIX 3a/1a4 2.B cnektpe Bogopoaa Habmonaercs nunusa 486 um. Kak

MEHSIETCS TJIAaBHOE KBAHTOBOE YKCIIO TIPU
COOTBETCTBYIOIIIEM Mepexoie?

3.Kakas qyinHa BOJIHBI U3TTyYSHHS COOTBETCTBYET
Tepexo1aM MEeXTy YPOBHSIMH ¢ N =5 u n = 27

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
Huosienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 65
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €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 "yJIoBIeTBOPUTENHHO" BBICTABISETCS
€CITH 3a/l1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

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

KM-26. KonTpoJsbHasi padora Ne 1 «BostHoBasi onTukay

®opmbl peaausanun: [lucpmennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOr0 Meponpusitusi B BPC: 22

IIpoueaypa npoBeaeHUsl KOHTPOJBLHOI0 MeponpusATHs: BrlnogHeHne MUCbMEHHONW paboThl MO
oueram

KpaTkoe cogep:kanue 3a1anusi:
HpOBepKa YMCHUA 3HAaHUHA OCHOBHBIX 3aKOHOB BOJTHOBOM ONTHKHU U YMCHHA UX UCITIOJB30BATh
JUISL peIIeHHs 33124
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHbBIE 3aKOHBI 1.3anuiunTe BOTHOBOE YpaBHEHHUE U €T0 PEIICHUE,
reoMeTpuueckoil u  (usmveckon OOBSICHUTE CMBICIT BXOJIAUINX B 3TH (POPMYJIbl BETUYHUH
ONTHUKH 2.ChopmynupyiiTe ycnoBus HaOIOACHUS

uHTEpPEPEHIINH OT JBYX HCTOYHHKOB

3.Yem onpezensieTcs pacCTOSHUE MEXKIY
uHTEPEPESHIIMOHHBIMY MTOJIOCAMH TIPY HAOIIOICHUH
uHTephepeHn Ha Ounpuzme?

4 Yewm otnuuarorcs nudpaxius OpeHens u qudpakius
Opaynrodepa?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME HITH BBITIOJIHEHO MPSHMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
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-27. KonTposbHasi padora Ne2 "KBantoBasi ontuka'

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KontponsHas padora

Bec konTposbHOro Mmeponpusitusi B BPC: 22

IIpoueaypa npoBeaeHusl KOHTPOJbLHOIO0 MepoNpuATHs: BrlnoaHeHne MUCbMEHHONW paboThl MO
ouieram

KpaTkoe cogep:kanune 3a1aHus:
HpOBCpKa YMCHUA UCIIOJIb30BATh OCHOBHBIC 3aKOHBI KBAHTOBOM OIITHUKH, ITOJIOXKCHUA U

BBIBOJIbI KBAHTOBON MEXaHUKHU AJIS peuIcHud 3a1a4

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: NPUMEHSTb  OCHOBHBIE 1.O1eHNTP MUHUMAIIBHYI0 KHHETHYECKYIO SHEPTHIO
YPAaBHEHUS W TOHATHS KBAHTOBOU 3JIEKTPOHA, JIOKAJIIM30BaHHOTO B 00sactu pazmepom 0,10
MEXAHUKHU JI PEIICHHUsS THUIIOBBIX HM.

3a71a4 2.YacTuiia HaXOIUTCA B OJJHOMEPHOU OECKOHEYHO

ri1yOOKOM TIOTeHIMANbHOM siMe mupuHoii |. Haiimure
coOCTBEHHBIEC 3HAUCHHS OTIEpaTOpa YHEPTUH YACTHUIIHI.
3.YacTuna HaXOJUTCSA B COCTOSIHUU, SBJISIOIICMCS
coOcTBeHHOM (PyHKITMEH TaMmiibToHnaHa. Halqure
00K BU BOJIHOBOM (DYHKIIMH TAKOM YaCTHUIIBI.
4.Vcxoas U3 COOTHOLIECHUSI HEONPEACICHHOCTEH,
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OIIEHUTE HEPTUI0 OCHOBHOI'O COCTOSIHUS aTOMa
Bonopoaa. Haitgure niuny BOJIHBI 1€ bpoiiist NbUTMHKA
maccoit m = 0,001 r, umeroniei Ty k€ CKOPOCTh, 4TO U
3JIEKTPOH, YCKOPEHHBIN B 3JIEKTPUUYECKOM T10JIE TTPH
pasHoctu notenmanos U = 100 B.

YMeTh: NpUMEHSTh (U3HUECKUE 1.Karon gorosneMeHTa OCBEIIAI0T MOHOXPOMATHIECKUM
3aKOHBI BOJHOBOW M KBaHTOBOM ceetoM. [Ipu 3amepkuBaromieM HaPsHKEHUN MEXKITY
ONTUKU JUIA PEUIEHUsS THUIIOBBIX katojoM 1 anojiom U1=1.6 B Tok B ienu npekpariaercs.
3aja4 [Ipu yMeHbIIIEHUUIIHHBI BOJIHBI cBeTa B K=1.5 pasa

noTpeO0BaIOCh MOJATh 33ICP>KUBAIOILYIO PA3HOCTh
notenimaioB U2=3 B. Onpenenure paboTy BbIX01a
3JIEKTPOHA.

2.VICTOYHUK HCITYCKaeT KBa3UMOHOXPOMATUYECKOE
n3nydenue JuiMHou BosiHbl 1200 M. Haiitu yucio
(OTOHOB, HCITyCKaeMbIX B €IMHUILY BpEMEHH, €CIU
MOIIHOCTh, H3JIy4aemasi uctounukom P= 200 Br.
3.Haiigute ummnynbc (oTOHA, SJHEPTUS KOTOPOTO paBHA
SHEPTUH MOKOS JIECKTPOHA.

4.11pu B3aUMOJAEHCTBUM PEHTTEHOBCKOTO (POTOHA CO
CBOOOHBIM 3JIEKTPOHOM (POTOH paccesics Ha yroii O =
n/3. Ha ckonbKO M3MeHWIach JUIMHA BOJIHBI (JOTOHA B
pe3yJbTaTe B3aUMOJICUCTBUS?

Onucanne MKAJbI OIlCHUBAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OleHKa "X0opoIio" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS peIIeHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe sevinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISAETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BBITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

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

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

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

IIpoueaypa npoBenenust

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

L Ilepeuens Komnemenyuil/uHOUKaAmMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOBGEPKU PE3YIbHAN 08
0CBOCHUA OUCUUNTUHDL

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

Bonpocsl, 3aganus
1.ITonsiTne Mexannueckoi pabotsl. PaboTa nepemenHol cuibl. [loTeHnanbHble U
HEMOTEHIMATbHBIE CHIIBI. BEIBO pabOThI MOTEHIIUATBHBIX CHJI, PACCMATPHUBAEMBIX B
MexaHuke. L{eHTpasibHble CUJIBI.
2.3aK0H COXpaHEHUsI MEXAHWYECKOW YHEPTUH U YCIOBUS €0 BBIITOJIHUMOCTH. Vcnonb30Banne
3aKOHOB COXPAHEHUs UMITYJIbCA 1 MEXAHUYECKOW IHEpPIrHM B ciayyae abCOJIIOTHO YIPYIoro u
abCOJIFOTHO HEYIPYTOro Y/1apOoB.
3.BpamarensHoe qBUKEHHE a0COTIOTHO TBEPAOIO Tena. JJuHaMU4ecKue XapaKTepUCTUKU
BpalaTeIbHOIO IBUKEHUS TBEPJOTO Tejaa (MOMEHT HMHEpPLUU, MOMEHT CHJIbl 1 MOMEHT
UMITyJIbCa). Y paBHEHHE MOMEHTOB.
4.Pacnipenenenne MakcBenna MOJEKYJ IO MOIYJIIM ckopocTel. [IpuHiun neranbHOro
paBHoBecusi. CMbICH (DYHKITUU pacTpeieieHusl. 3aBUCUMOCTh (DYHKITUU pacipeiesICHUs: OT
TEMIEPATYPHI.
5.0CHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TeOpHH A1 SHEprun. Ouznueckuii
cMbIca TeMriepaTypsl. CpelnHsis KBaJpaTHUHasi CKOPOCTh MOJIEKYJI UI€aJIbHOTIO rasa.
6.B cocyne naxonarcs 0,1 monb yriiekucnoro rasza u 6,4 r kucinopozna npu temrneparype 400 K
u nasienuu 0,1 MIla. Onpeoderume. 00beM cocya; mapuuagbHOE TaBICHUE
KHCJIOPO/1a;BHYTPEHHIOIO SHEPTHIO CMECH Ta30B; 3P (HEKTUBHYIO MOJISIPHYIO Maccy CMECH
ra3os.
7.01HOATOMHBIN UJCaTbHbBIN a3 COKUMAETCS U3 OJHOTO W TOTO K€ COCTOSIHHS OJMH pa3
u300apHO, IPYroi pa3 M30TEPMHUECKH TaK, YTO KOHEUHBIH 00BHEM B /IBA pa3a MEHbIIE
HavaJIbHOTO. Onpedenume: OTHOIICHHUE padOT raza; OTHOIICHHE KOJIWYECTB MOABEACHHOM
TEIUIOTHI B 3THX MPOLECCAX.
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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 I1aJIKOM 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 OJI0K TOJABEIICH K MOTONKY. K KOHIIaM JBYX HeanbHbIX 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 IPY30B.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

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

CHJIBL, ICHCTBYIOIIEH HA TeJIO0.
OTtBeThI:

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

2.Bbi0epuTe B NpUBEAEHHOM CNINCKE HEMOTEHIMAIBHYIO CHILY
OTBeThI:

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

3.MexaHuueckasi SHEpTUsl CHCTEMbI COXpPaHSETCH. . ...

OTBeTHI:
1) B AexapToBOii cucTeMe KOOPAUHAT 2) €clid CyMMa paboT HEMOTEHIIMATBHBIX CHII PaBHA
HyJI0 3) eciid cymMMa paboT MOTEHIIHAIBHBIX CHJI paBHA HYJIO 4) B HE3aMKHYTOM CHCTEME
BepHnpiii oTBeT: 2) eciau cymma paboT HEMOTEHIIMATBHBIX CHJI paBHA HYJIO
4.VIMITyTbC CHCTEMBI MATEPHAITLHBIX TOYEK COXPAHSICTCA. . ...

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
BepHnbslii oTBeT: B npouecce ynapa MexaHu4ecKasi SJHEPIUsl CUCTEMBI TEJl COXPaHsIETCA
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 BHEIIHUX CHJI paBHA HYIIO 4) B
HE3aMKHYTOM CUCTEME

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

OTtBeThI:
BBITIOJTHACTCS 3aKOH COXPAHEHHSI UMITYJIbCa
BBITIOJTHSICTCSI 3aKOH COXPAHEHHSI MEXaHMYECKOM YHEPTUH
BBITIOJTHSCTCSI 3aKOH COXPaHEHHsI MOMEHTA UMITYJIbCa
HE BBIMOJHSETCS HU OJIMH U3 3aKOHOB COXPaHCHUS
BepHbIii OTBET: BBINOIHACTCS 3aKOH COXPAaHEHUS] MEXaHHMYECKOH YHEPTUH
9.Ilpu ABW>KEHHH Tela BAOJb OCH X, KOOpAWHATA Tella MeHseTcs 1o 3akony: x = 300 + 30t —
3t2. Onpenenure HaYaIBLHYIO CKOPOCTH TeJa.
OTBeThI:
1) 10 m/c 2) 20 m/c 3) 30 m/c 4) 40 m/c
Bepusrii otet: 3) 30 M/c
10.Kak n3MeHnII0Ch AaBJIeHUE UACANTBHOTO Ta3a, €CIIU B JAHHOM 00bEME KOHIICHTPALIHS
MOJIEKYJI YBEIMYHIIACh B JIBA pa3a, a CKOPOCTh Ka)I0W MOJIEKYJIBI OCTAIach 0€3 N3MEHEHHs?

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€HUE HI€AIbHOTO I'a3a, €CIIU MPH MOCTOSHHOM 00bEME a0COII0THAS
TEeMIepaTypa yBeJINYWIach B JiBa paza?
OTBeThI:
YMEeHbIMIIOCH B 2 paza
YBenuuuiock B 2 pasa
YBenuuuioch B 4 pasza
YMmenb1miioch B 4 pasza
BepHbplii oTBeT: YBenuuuioch B 2 paza
12.ITpu n30XOpHOM HarpeBaHUU HJI€AILHOTO OJTHOATOMHOTO I'a3a OH MOJIyYHJI KOJIMYECTBO
TeroThl, paBHoe 250 JIx. BHyTpeHHsA dHEpIrus npu 3TOM:

OTtBeTHI:

He uzmenunace

VYBennuunace Ha 250 Jx

Vmenbmunach Ha 150 Jx

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

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

OTpunareiabHO

[TonoxurenbHO



PaBHO Hyn1O
PaBHO paboTe, COBEpIICHHON Ta30M
Bepnsiit orBeT: PaBHO HyIr0
14.B cocyne HaXOIUTCSl CMECh ra30B, B KOTOPYIO BXOJISIT: T€JIHM, MOJIEKYJISIPHBIN BOAOPO/I,
KHCJIOPOJ U BOJSHOH map. Hanbounpinyio cpeiHeKBaIpaTUYHYI0 CKOPOCTh UMEIOT
MOJIEKYJIBI. ......
OTBeTHI:
Bonopona
Ienus
BoasiHoro napa
Kucnopona
Bepnwsiit orBeT: Bonopoaa
15.B 3akpeITOM cocyze Ipu aTMOC(EpHOM JABICHUH HAXOAWICS MOJICKYJISIPHBIA BOJOPOI.
HekoTtopoe Bo3eiicTBIE NPUBOAUT K IUCCOLMALIMN MOJIEKYJI BOJOPOAA HA aTOMBI IIPU
IIOCTOSIHHOW Temneparype. Kak n3MeHuIucy napaMeTpbl COCTOSIHUS ra3a B cocyze?
OTtBeTsI:
JlaBieHue He UBMEHUIIOCH
JlaBneHue yBenMuuiIoCch
JlaBiieHME YMEHBIINIOCH
TemnepaTypa yMEeHbIINIACH
Bepnpiit otBeT: [[aBiieHne yBEIMUYUIOCH
16.KonnuecTBO TEIIOTHI, TOJABEAEHHOE K a3y B 3aMKHYTOM IIMKJIE B JIBa pa3a 0oJbIie
paboThl, COBEpIIEHHOM Ta30M 3a UK. Onpenenute KodPGUIMEHT IMOJIe3HOTO NeHCTBUS
LUKIIA.
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.
OTBeThI:
20%
40%
60%
100%
Bepnpiii otet: 40%
18.0nummre B3auMHOE pacnosoxeHue rpadukoB anquadatsl U u3otepMsl B PV-nuarpamme.
OTBeTHI:
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 "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

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

1I1. IIpasuna évicmasnenusn umo2o60i OUeHKU no Kypcy

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

3 cemecTp
dopMa NPOMEKYTOUYHOM aTTecTalun: DK3aMEH
IIpumep Ousera

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

2. PaboTa cHIl 2JIeKTPOCTaTUYECKOTO OIS 10 TepeMelIeHuto 3apsaaa. [loTeHInanibHOCTh
ANEKTPOCTATHYECKOTO Mojsi. PazHocTh noteHumanos. [lorenuunan. PacyeT noteHuunana mnomus
CHUCTEMBI TUCKPETHBIX 3apsAI0B U 3apsA0B, HEIPEPHIBHO PACIPEACIICHHBIX B TPOCTPAHCTBE.
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 TOTOBUT OTBCT IO BOIIpOCaM ouiera B
TeueHHe He MmeHee 60 MHUHYT, XAcJiasd HeO6XO,Z[I/IMLIe 3alluMCu Ha JIMCTC IIOATOTOBKHM OTBCTA,
npenoaaBaTeyib YCTHO OIpaliMBacT CTyJAC€HTa IIO BOIIpOCaM 6I/IJ'IeTa, 3aaaBas Ipu HGO6XO}II/IMOCTI/I
JOIMOJIHUTCIILHBIC BOIIPOCHI
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L Ilepeuens KomnemeHyuil/uHOUKAMOPO8 u KOHMPOJIbHBIX 60NPOCOS NPOBEPKU PE3YIbIMAM 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 MOIIEPEYHBIM CeueHHeM BbicoToil h nmeet N
BUTKOB. HaiiinTe MHIYKTUBHOCTD KaTYILIKH, €CIIM €€ BHYTpeHHU# paanyc R1, a BHemHmii R2 .

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

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

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

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

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

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

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

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

4.

1. 1. A/MHHbIN KOAKCManbHbIM Kabenb COCTOMT U3 BHYTPEHHEN LUAMHAPUYECKON Kbl pagnycom R1 u
HApPY*KHON TOHKOW LUANHApPUYECKON 060104KM pagnycom R2. Kabenb ob6TekaeTca TOKOM cuion |/,
MNJIOTHOCTb KOTOPOTO MOCTOSHHA MO CEYEHMIO KUAbl. HalauTe 3aBUCMMOCTb MHAYKLMU MArHUTHOTO
NoAs OT PaccTOAHWUA 40 OcK Kabens v nocTpoiite rpaduK NOy4eHHOM 3aBUCMMOCTH.

2. DneKkTpuvecKas eMKOCTh YEeAMHEHHOI0 IPOBOJHMKA. B3anMHas eMKOCTb IBYX
npoBoaHuKOB. KonaeHcaropsl. EMKOCTB TIIOCKOTO M c(pepruieckoro KOHJAEHCATOPOB.
CoennHeHNs KOHIEHCATOPOB.

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

5.1. /e ToHKHE TIpOBOsIIME KOHIIeHTpHUeckue chepsl paanycamu R1 = 10 cm u R2 = 15 cm
3apspkensl 3apsiaamu Q1 = 20 uKn u Q2 = —40 uKu. IIpocTpaHcTBO MeX /1y HUMH 3aTI0JIHEHO
TURIIEKTPUKOM ¢ € = 3. OmnpenenuTe NOTeHIHUAIBI cep U MOoCcTpoiTe rpaduku 3aBUCUMOCTEN
Dr(r), Er(r), j(r). [IpuHATH HOJIb MOTEHIMANIA HA OECKOHEYHOCTH.

2. Llupkynsiust BEKTOpa MarHUTHON MHIYKIIMU TI0 3aMKHYTOMY KOHTYpPY. 3aKOH ITOJIHOTO TOKa
JUI. MAarHUTHOTO 1OJIA B BakyyMme. [IpuMeHeHne 3akoHa /i pacdeTa MarHUTHOTO TOJIst
TOPOMIATLHON KAaTYIIKHU U JUIMHHOTO COJIEHOU/A.
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3. Kak u3MeHHUTCSI eMKOCTh YeTUHEHHOTO IMMPOBOIHUKA, €CITH BOJIM3H HErO PACIIOIOKHUTh
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 TodeyHbl 3apsg,

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
MHAYKIIMU Yepe3 MoBepXHOCTh. 3akoH Papanes—MakcBenia U ero BbIBOJ U3 3JIEKTPOHHBIX
MpeJICTaBICHUI U U3 3aKOHA coxpaHeHus sHeprun. [Ipasuno Jlenna.

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

7.1. Toueunsrit 3apsan Q = 20 uKit okpykeH chepruecKkuM He3apsHKEHHBIM IUIIEKTPHUECKUM
CJI0€M C BHYTpEHHUM paauycoM R1 =2 cMm, BHemHUM paaunycoM R2 =3 cmu e = 3.
Onpenenute HaIPSLKEHHOCTD I0JISI U MOTEHLMAN B TOUKAX, JIEXKAIIUX HA PACCTOSHUAX
rl=1cmur2 =15 cm or 3apsaa. [Tocrpoiite rpaduku 3aBucumocteit Dr(r), Er(r), j(r).
[TpunsTH

2. DneKTpOMarHUTHBIE BOJHBL. BBIBOI BOIIHOBOTO YpaBHEHHUS 7S 2JIEKTPOMArHUTHBIX BOJIH.
OcHOBHBIE CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.

3. Kakue MeToibl pacuera Haps>KEHHOCTH AJIEKTPOCTATUYECKOTO MOl BaM U3BECTHBI? B uem
3aKJIF0YAI0TCS IPEUMYIIECTBA U HEAOCTATKU KaXKA0ro u3 Meto10B? IlpuBenute npumeps! ux
MCIOJIb30BaHU.

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

2. UnrterpansHas u nuddepeHnuanbias cBI3b MEXKIY HAIPSHKEHHOCTBIO M MOTEHIIMAIOM
AIIEKTPOCTATUYECKOTO OJIsL. DKBUIIOTEHLMAIbHBIE TOBEPXHOCTH U CUJIOBbIE IUHUU
AIEKTPOCTATUUYECKOIO OIS, UX CBOMCTBA.

3. Onumure xapaktep MOBEACHUS paMKU C TOKOM, BBIITOJIHEHHOM U3 THOKOTO MPOBOIHUKA,
pacmoiIoKeHHOU BOIM3U 0€CKOHEYHO ATUHHOTO MPOBOJA C TOKOM (PacCMOTPUTE Pa3IUYHbIC
BapHaHThI UX B3aMMHOT'O PACIIOJIOKEHHUS).

9.

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

2. BeinyxaeHHBIE KOJIeOaHUs B MOCIIEI0BATEILHOM KOJiebaTeTbHOM KOHTYpe. Pe3oHaHc.
Pe3oHaHCHBIE KpUBBIE 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 MHAYKLMK, PACMOIOKEHO NONYKONbLO AJANHOM L =2 M ¢ TOKOM cunoi | = 3 A. Hangute
CUNy, AEeNCTBYIOLLYHO HA NOIYKO/IbLO CO CTOPOHbI MarHUTHOTO NOAA.

2. ZII/IHOJ'IB B OTHOPOAHOM M HECOAHOPOAHOM JJICKTPOCTATHUYCCKOM ITO0JIC. 3Heprm{ JUIIOJISA B
ITOJIC. I[I/IG)J'ICKTpI/IKI/I C NOJIAPHBIMHU U HCIIOJIIPHBIMU MOJICKYJIAMHU. aﬂeKTpOHHa}I 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 TOYEUHOT 0 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 nmone Toueunoro 3apsiaa Q HaxomuTcs 3apsin . Kak Hy)kHO epeMeniaTh 3apsi g, YT00bI
neiicTByromas Ha Hero cuia Kynona He coBepiana
paboThI?

OTBeThI:
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.CuiioBbI€ JIMHUU AJIEKTPOCTATUYECKOTO OIS
OTtBeTsI:
HanpagieHsl B cTOpoHy yOBUTH MOTEHIIAATA OIS
HanpasneHsl B CTOPOHY pOCTa MOTEHIMANa 110JIs
[TapanienbHbl SKBUIOTEHIMAIBHON TOBEPXHOCTH
HanpaBieHsl 0T OTpULIATENIEHOTO 3apsiia K HOJIOKHUTEIbHOMY
Bepnbpiii orBet: HarnpaBieHbsl B CTOPOHY yObUIM NTOTEHIIMANIA 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 cui mosst MOXKeT ObITh U MOJ0XKUTENbHBI U OTPUIIATENIbHA
Bepnpslii otBeT: PaboTa cui noJsst mojaoxKuTelbHa
5.B nose HenoABMXKHOTO MOJIOKUTEIHLHOIO TOYEYHOT0 3apsaaa Q HaXOAUTCsS TOUCUHBIH 3apsij
g. Bo ckonbko pa3 u3aMeHUTCS MOTEHIaIbHAst SHEPT U 3apsiia ( mpu ero yaajieHuu ot Q Ha
paccTosiHUE B JIBa pasa Oosbliiee epBOHaYaIbHOT0?
OTBeTHI:
YMEHBUINTCS B 2 paza
HE U3MEHUTCS
YBEJIUYUTCS B 2 pasa
yYBEIMYHTCS B 4 pa3a
BepHblii 0TBET: yMEHBIINTCSA B 2 pa3a
6.B Bakyyme umeeTcsl CKOIIIEHHE 3aps/ia B BUIe 00bEMHO 3apsKEHHOTO mapa (p=const).
Moy HanpspKEHHOCTH E 3JIeKTprUdecKoro moss BHyTpH HMWIMHPA B 3aBUCUMOCTH OT
paccTosiHUS OT €ro LEHTpa...
OTBeTsI:
Bo3spacraer
YoniBaeT
He n3mensercs
PaBeH Hy110 BO BCcex TOUKax
BepHnsiit otBeT: Bo3pacTtaer
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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
Yo6b1BaeT 00paTHO MPONOPIIMOHAIBEHO 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 U3MEHSAETCSI, MOAYJIb HAIPSHKEHHOCTH OCTAETCA
IIOCTOSTHHBIM
Monynu HanpsyKEHHOCTHU U 3JIEKTPUUECKOI0 CMEILEHUS OCTAIOTCS TOCTOSHHBIM
Monynu HanpsKEHHOCTH U AJIEKTPUYECKOTO CMELIEHUSI U3MEHSIOTCS
BepHnbplii otBeT: Moaynb HalpsKEHHOCTH U3MEHSIETCS, MOYJIb JJIEKTPUYECKOTO
CMEILEHUS OCTAETCA IIOCTOSTHHBIM
9. lnsnexTpudeckas IPOHULIAEMOCTD CPEIbI TIOKA3BIBAET, ,,,
OTBeThI:
Bo ckonbKo pa3 HapsKEHHOCTb AJIEKTPOCTATUYECKOTO 10JIs B BaKyyMe OoJibliie
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
00JIbIIIE MO/YJIS AIIEKTPUUYECKOTO CMEILIEHUS B BAKyyMe
BepHnbplii oTBeT: BO CKONIBKO pa3 HapsyKEHHOCTh MIEKTPOCTATUYECKOTO IOJISI 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 OTpULIATENbHA.

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

HampasneHbl B cTOpOHY pocTa NOTEHLIHAA OIS

3aMKHYTBI

HampaBnieHbl OT OTpULIATENBHOTO 3apsJa K MOJOKUTEIBHOMY
BepHnbslii oTBeT: 3aMKHYTHI
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13./IBa GECKOHEUHO UTMHHBIX MMapallIeIbHBIX TPOBOJIHUKA PACTIONOKEHBI HA PACCTOSIHUH a
JIpyr ot apyra. Hanpasienue Toka B IpOBOJHUKAX OJWHAKOBO. [Ipy yBennueHnn paccTosiHus
MEXy MPOBOJAHUKAMHU
OTtBeTsI:
Pabora cunbl Amnepa orpunaTesbHa
PaGoTa cuiibl Ammiepa nmoJjioKuTeIbHa
Cuna Amnepa He coBepIaeT paboTbl
Pabora cuiibl AMmniepa MOXKeT ObITh U MOJIOKUTEIBHBI U OTPHUIIATEIbHA
Bepnbrii otBet: PaboTa cuibsl AMmiepa oTpuiiaTesibHa
14.B oqHOpOAHOM MAarHUTHOM I10JIE HAXOJMUTCS paMKa ¢ TOKOM. [Ipu kakom ycinoBuun
Bpallaroumii MOMEHT cHJI AMIiepa, ACHCTBYIOLIUMN HAa PAMKY, MAKCUMaJIeH ?
OTtBeTsI:
Ecnu yron mexay UHIyKIMEHN 011 © MarHUTHBIM MOMEHTOM paMKu paBeH 0°
Ecnu yron mexxay uHIyKIMEH oISl ¥ MarHUTHBIM MOMEHTOM paMKH 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 MHIYKIUEH MOJIsl © MATHUTHBIM MOMEHTOM PaMKH
paseH 90°
15.B 01HOpOAHOM 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 UHIyKIMEH OIS 1 MATHUTHBIM 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 (°
16.1meetcs BepTUKAIbHBIA OECKOHEUHBIN MPSIMON TPOBOJ ¢ TOKOM |, TEKYIIIM BBEPX.
[Mupkynsuus MarHUTHOM MHYKIMH, BBIYMCIEHHAS 110 OKPY>KHOCTH paJlycoM I, Jiexaliei B
IUIOCKOCTH, NEPIEHIUKYIISIPHOM TPOBOY, U MMEIOIEH LIEHTP B TOUKE NIEPECEUEHMS IPOBOJIA C
IJIOCKOCTBIO, B HAIPABJICHUH MTPOTHUB YaCOBOM CTPEJIKH (€CIH CMOTPEThH CBEPXY) .. ..
OTBeTsI:
IIponopumoHaibHa TOKY
OO0paTHO NPOIOPIOHAIEHA TOKY
OO6paTHO PONOPIIMOHANIBHA PATTUYCY OKPY>KHOCTH
[IponopuuoHanbHa KBaipaTy CUJIbI TOKA
Bepnsiii otet: IIponopiuonaisHa ToKy
17.I1To monomMy MeTaITU4eCKOMY O€CKOHEYHO ATUHHOMY IIIUHIPY TeUET TOK cuiou .
Monynb HHIYKIIMY MarHUTHOTO NOJISE BHYTPH IWJIMHAPA B 3aBUCUMOCTH OT PACCTOSHUS OT €T0
LIEHTpA...
OTBeTHI:
Bospacraer
YObiBaer
Y6b1BaeT 00paTHO MPONOPIIMOHAIBEHO PACCTOSHUIO
PaBeH Hy10 BO BCEX TOUKaxX
Bepnsiit orBeT: PaBeH Hymr0 BO BCeX TOUKax
18.ITo 6ecKOHEYHO JUIMHHOMY TIPOBOIAIIEMY MIJIMHIAPY TEYET TOK crtoi |. Momynb
MHJYKIIMA MarHUTHOTO TOJI BHE LIMJIMH]IPA B 3aBUCUMOCTH OT PACCTOSIHUS OT €ro LIEHTPA...
OTtBeTHI:
Bospacraer 1o 1MHETHOMY 3aKOHY
Y6biBaeT 00paTHO MPONOPIIMOHATIBHO PACCTOSTHUIO
He u3zmensiercs
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PaBen Hyit0 BO BCeX TOUKax
BepHnsiit otBeT: YOBIBaeT 00paTHO MPOMOPITMOHAIBHO PACCTOSTHHUIO
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 napasuienabHa BEKTOPY MarHUTHOM MHAYKLUU
Cuna JlopeHua neprneHuKyispHa BEKTOPY MarHUTHOM MHAYKLUU U BEKTOPY MarHUTHOM
WUHIYKIIUH
Cuna JlopeHua napasienabHa BEKTOPY MarHUTHON MHAYKLUU U TapajljiebHa BEKTOPY
CKOPOCTH
Bepnpiii orBet: Cuita JIopeH1a neprneHIuKyisspHa BEKTOPY MATHUTHOW MHIYKIMH U
BEKTOPY MarHUTHON MHIyKIIUU
20.MarHuTHas IPOHUIIAEMOCTh CPE/bl IOKA3bIBAET. . ..

OtBeTsl:
Bo ckopK0 pa3 HanpsHKEHHOCTh MAarHUTHOTO TIOJIS B BaKyyMe OOJIbIIIe HAMpsKEHHOCTH B
BELIECTBE
Bo ckosbko pa3 MHAYKIUS IOJIS B BEILIECTBE OOJIbIIE HHIYKIIUY B BAKyyMe
Bo ckonbko pa3 Moaysb HallpsDKEHHOCTh IOJIS B BELIECTBE OOJIblIe HHAYKLIMU B BAKYyMe
BepHblii oTBeT: Bo 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: OueHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu ebinonneHus snanus: OueHkKa "Xopoo" BHICTaBISETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

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

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

1I1. Ilpasuna évicmasnenus umozo8oi OyeHKu no Kypcy

HtoroBasi oleHKa 3a OCBOEHHE IUCIUIUIMHBI 3a ceMecTp (OpMUPYETCS 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 BBICOKUX 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 uctounukamu d = 1 mm. Haiiinte paccTosiHue Mex 1y COCeTHUMHU 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 IIO BOIIpPOCaM 6I/IJI€Ta, 3aZiaBas Mpu HCO6XOIII/IMOCTI/I
JOITIOJIHUTCIIBHBIC BOITPOCHI

L. Ilepeuenv Komnemenyuit/uHOUKAMOpPO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenuus/Muaukarop: U-4onk-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. DJIEKTPOMArHUTHBIE BOJIHBI: MOJSPU3ALIMSL, TIOTOK SHEPTUU, UHTEHCUBHOCTb.
2. CpexTpanbHas INIOTHOCTh SHEPTETUYECKOM CBETUMOCTH aOCOJIFOTHO YEPHOIO Tela Kak
(GyHKIMS 1UHBI BOJIHBL. 3aKOH cMeleHus: Buna.
3. Komnpua HetoroHa Ha01101a10T B OTPaXKEHHOM CBETE ¢ AIUHON 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 HanpaBIeHUAMHU Ha 2-U U 4-i MAKCUMYMBI JU(PPAKIUOHHON
KapTHUHBI, €CITU JUTMHA BOJIHBI cBeTa 1=0,6 MkMm, mmpuna tmean b=0,1 mm. (PaccmoTpuTe ciaydaii
HOPMAaJIbHOI'O MAJCHHUS. )
5.1. Kaxkue UCTOYHHMKYU U3Ty4eHHs Ha3bIBalOT KorepeHTHhIMU? JlaiiTe onpenenenue
MOHSITUSIM KOTEPEHTHOCTh, BPDEMEHHAsI KOTEPEHTHOCTD, IPOCTPAHCTBEHHAS! KOT€PEHTHOCTD.

45



2. BomnnoBoe ypaBHenwue. [I10ckre MOHOXpOMATHYECKHUE BOJIHBL: IJTUHA BOJHBI, YaCTOTA,
BOJIHOBOI BEKTOpP. DJIEKTPOMArHUTHBIE BOJIHBI: MOJISPU3ALIMSL, TOTOK SHEPTUU, HHTEHCUBHOCTbD.
3. OmpenenuTte yriaoByr0 MUPHHY IEHTPAITBHOTO MAaKCUMyMa IIPH HOPMAIILHOM I1aJICHUN
MOHOXPOMATHUYECKOTO CBETA C JUTMHOM BOMHBI 1=0,5 MKM Ha 11es1p mupuHoi b=0,1 mm.

6.1. IIpuBeaurte n3BecTHbie Bam ciocoObI MOTyYeHHSI KOTEPEHTHBIX BOJIH OT
HEKOTepEHTHOI'0 UCTOYHUKA. J{efeHre aMIUIUTYIbl, 1ejeHne (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
oKa3ayoch paBHbIM h = 1 MM. MOHOXpOMAaTHYECKHIA CBET ¢ ATMHON BOJIHBI 1=0,4 MKM maa
HOPMAaJIbHO, paccTosiHue 710 3kpana | = 1 M. Onpepenure paccTOSHHE MEXTY LEHTPAMU LICIICH.
7.1. Onruyeckas AJMHA ITYTH, ONTHYECKasi pa3HOCTh X0/1a. CBsI3b MEXKIy pa3HOCThIO (a3 u
Pa3HOCTHIO X0/1a IBYX CBETOBBIX BOJIH.

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

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

8.1. BsIBeguTe yCIOBHUS MAaKCUMYMOB M MUHUMYMOB NPU UHTEP(HEPEHIIMY MHOTUX BOJH 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 uctrounukamu d = 1 mm. Haiiinte paccTosiHue Mex 1y COCCTHUMUA MaKCUMyMaMu
OCBEILIEHHOCTH.

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

2.  Dddext Komnrona. 3anummure cUCTEMY YpaBHEHUI ISl OMTMCAHUS YIIPYTOT'O PacCesHUS
¢dboTtona Ha cBoOOHOM 3ekTpoHe. Kakoit Bun umeet ee pemenne? KomnToHoBckas ajimHa
BOJIHBI 2JIEKTPOHA.

3. Ompenenute yroy OTKJIOHEHUS JIydel KpacHOTO CBeTa C JTTMHOW BOJHEI 1 = 0.6 MKM B
CIIEKTpE MEePBOTO MOPSIIKA, MOIYUYSHHBIH ¢ TOMOIIBIO AUPPAKIIMOHHON PEIIETKH, IEPUOJ
kotopoii d = 0.02 mm.

10.1. IlpuBenute onTU4eckyro cxemy ombiTa FOHTa. OT KakKuX mapaMeTpoB 3aBUCUT IIMPUHA
UHTEP(PEPEHIIMOHHBIX MTOJI0C?

2. BonHoBele cBolicTBa yacTull. Judpakius 21eKTpOHOB Ha KpHUCTaJuie: ONbIT J[9BUCCOHA U
Hxepmepa. 3akoH Bynbda-bporra.

3. [lpwm BpamieHnn aHaan3aTopa MHTEHCUBHOCTH MPOIIEAIIEro CBeTa MEHsIAach 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) H3IyYaroT 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 BBINOJIHAKOTCS 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) MI0CKOCTh, B KOTOPOH JISKAT OTPAXKEHHBIN M PEIIOMIEHHBIN JTyqH
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 BO3MOYHAsi CKOPOCTh B MIPUPOJIE
BepHblii 0TBET: 3HEPrus CBETa U3IY4YaeTCsl U MOTJIOMAETC KBAaHTAMU
7.1IpaBuio yactot bopa cocTosio B TOM, 4TO
OTBeTsI:
1) sHeprust u3aydeHHOTO (POTOHA paBHA CyMME YHEPTUM HAYaIbHOTO U KOHEYHOT'O COCTOSTHUHN
2) sHeprus U3Iy4eHHOro (OTOHA paBHA CpeHEMY apu(PETHIECKOMY SHEPTrUil Ha4aaIbHOTO U
KOHEYHOT0 COCTOSTHUM
3) aHeprust U3ITy4eHHOTO (OTOHA paBHA CPETHEMY F€OMETPUUECKOMY dHEPTUI HAa4YaIbHOTO U
KOHEYHOT0 COCTOSTHUM
4) sHeprus U3My4eHHOro (JOTOHA paBHA PA3HOCTH YHEPTUI HAYaTHLHOTO U KOHEYHOTO
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) siBIEHUE IBOMHOTO JTy4enpeIoMIICHUS
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 HAXOXICHUS 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
BepHnbrii oTBET: akT CyIeCTBOBAHUS YaCTUIIBI
12.YpaBuenue llpénunrepa Boipaxaet

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

OTtBeTHI:
1) MeHbllIe CyMMapHOM MacChl COCTABJISIIOLIUX €r0 HEUTPOHOB U TPOTOHOB
2) paBHa CyMMapHOI Macce COCTaBISIONIUX €r0 HEHTPOHOB U MPOTOHOB
3) 6obllie CyMMapHO MacChl COCTABIISIONINX €T0 HEUTPOHOB U MPOTOHOB
4) He 3aBUCUT OT YHCJIa COCTABIISIFONIUX €r0 HEUTPOHOB U TTPOTOHOB
BepHblii 0TBET: MEHbIIIE CyMMapHON MacChl COCTABIISIFOIIUX €T0 HEUTPOHOB ¥ IPOTOHOB
15.TTopsnkoBBIiE HOMEp dJIeMEHTa B Ta0uIle MeHneneeBa onpeaeseTcs
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
BepHbli1 OTBET: JIEKTPOHOB U ITO3UTPOHOB

11. Onucanue wikanvt oyenusanus

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

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

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

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "HeyI0BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIN 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYILECTBEHHO HE BBIMOJIHEHO

II1. IIpaguna évicmaesnenusn umo2o60i OUeHKU no Kypcy

WrtoroBast oleHka 3a OCBOCHHME JUCIMIUIMHBI 3a CeMECTp (QOpPMUPYETCS B COOTBETCTBUH C
"Ilonoxxennem o BAPC" Ha ocHOBaHMM 3K3aMEHAIMOHHOM W CEMECTPOBOM cocTaBisomux B
MPUIOKEHUE K TUTIIIOMY BBIHOCUTCSI HTOTOBAsI OIIEHKa 3a 4 ceMecTp
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