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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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-3 CriocoGeH mpuMEHSATh COOTBETCTBYIOIIUHN (hU3MKO-MaTEMAaTHYECKHUM armapat, METO IbI
aHaJIM3a U MOJIETIMPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIILHOTO UCCIIEN0BAaHUS IIPU
pelieHnur npohecCHOHATBHBIX 3aa4
NJI-5 leMmoHCTpHUpYET MOHUMaHUE (PU3MUECKUX SBJICHUN M YMEET MPUMEHSTH (PU3NYECKHE
3aKOHBI MEXaHUKHU, MOJIEKYJIIPHON (DU3MKHU, TEPMOTMHAMUKY, SJIEKTPUUECTBA U MarHeTU3Ma
JUIsl pELIEHUS] TUIIOBBIX 3a/1a4
N/1-6 JleMOHCTpUpYET 3HAHUE JIEMEHTAPHBIX OCHOB ONTHUKU, KBAHTOBOM MEXaHUKHU U
aTOMHOU (U3UKU

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. Kontponbnas padota Nel «Mexanuka» (Kontposnbnas paborta)
2. KontponbHas pabota Nel «9nekrpocratuka» (KontponabpHas pabora)
3. Kontposnbnas padota No2 «Marunetusm» (KontposbHas paboTta)
4. KontpomabHas padora Ne2 «Tepmoannamuka» (KortponbpHas paboTa)

®dopma peanusaiuu: Y cTHas popma

. 3amuTa 1abopaTopHbIX paboT «BomHoBas ontuka-2» (JlaboparopHas pabota)

. 3amuTa 1abopaTopHbix padot «BoaHoBas onTrka» (JlabopaTtopHas pabota)

. 3amuTa 1abopatopHbIX paboT «KBaHTOBBIE cBOMcTBa cBeTay (JlaboparopHas paboTa)

. 3amuTa 1abopaTopHbIX padot «Marnetusm-1» (Jlaboparopnas padota)

. 3amura 1abopatopHbIX paboT «Mexanuka-1» (JlaboparopHas pabota)

. 3amuTa 1abopaTopHbIx padbot «Mexanuka-2» (Jlaboparopnas padoTa)

. 3amuTa 1abopatopHbIX paboT «Mexanuka-4» (JlaboparopHas pabota)

. 3amuTa 1abopaTopHbIx padot «Tepmoaunamuka-1» (JIlaboparopnas padora)

. 3amuTa 1abopaTopHBIX paboT «ieKTpoMarHuTHbIE kojebanus» (JlabopatopHas pabota)
10. 3amumra 1abopaTtopHbIX paboT «nekTpoctaTka-1» (JlaboparopHas padoTta)

11. 3amuTa 1abopaTopHbIX paboT «nekTpocraTuka-2» (Jlabopatopnas pabdora)

12. 3amura 1a60paTOPHBIX padOT «IJIEMEHTHI KBAHTOBOW MEXAHUKH U aTOMHOUN (DU3UKN»
(JIaGopaTopHnast pabota)

O 001N DN K W~

BPC aucuunjiauHbl

2 cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHUATHI TEKYIIEro KOHTPOJS YyCHeBaeMOCTH IO
AUCUHUILINHE:
KM-1 3ammra nabopatopHbix paboT «Mexanuka-1» (Jlabopatopnas padora)




KM-2 3amura mabopatopHsix pabot «Mexanuka-2» (JIaboparopHas padota)
KM-3 3ammra mabopatopHbix paboT «Mexanuka-4» (Jlabopatopnas pabora)
KM-4 3amura maboparopasix padbot «Tepmoaumnamuka-1» (Jlaboparopnas padorta)

KM-5 KontponbHas pabota Nel «Mexanuka» (KonTponsHas paborta)

KM-6 Kontpoasnas pabora Ne2 «Tepmoaunamuka (KoHTposibHas paboTa)

Bua npoMexkyTouHoil aTTecTauMu — JK3aMEH.

Beca KOHTpOIBHBIX MeponpusTHii, %o
Nunekc KM-1 | KM-2 | KM-3 | KM-4 | KM-5 | KM-6
Paznen aucuumuimabl KM:

Cpok KM: 3 7 11 15 9 14
Mexanuka
[ToctynarenbHO€e IBUXEHUE + + +
BpamarensHoe n1BuxkeHuE + +
MonexynsipHas puznuka u
TEPMOJIMHAMMKA
MonekynsipHas ¢pu3uka u + +
TEPMOJIMHAMMKA

Bec KM: 12 12 12 12 26 26
3 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPHUATHH TEKYIIEr0 KOHTPOJS YyCHeBaeMOCTH IO

JAUCHHUILIHHE:

KM-7  3ammra nabopaTtopHbIx paboT «nekrpoctatuka-1» (JlabopaTopnas pabdora)
KM-8 3amura mabopatopHbIX paboT «dnekTpocraTuka-2» (Jlaboparopras padbora)
KM-9 3ammra na6oparopHbix pabot «Marnetusm-1» (JlabopatopHas pabora)

KM-  3ammura 1abopatopHbiX paboT «neKTpoMarHuTHeIe Kosebanus» (JlabopaTopHas pabora)

10

KM-  KontpomasHnas pabora Nel «3nekrpocraruka» (KontponsHas pabota)

11

KM-  KontpomasHnas padora Ne2 «Maruetusm» (KortponsHas pabota)

12

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Beca koHTpOIBHBIX MeponpusITHil, %o

Nunexc KM-7 | KM-8 | KM-9 | KM-10 | KM-11 | KM-12
Pa3ngen mucinIninHebl KM-
Cpok KM: 3 15 9 14
DJIEKTPUYECTBO
DIIEKTPUYECTBO + +
MarneTtusm, KojieOaHUsI U BOJHBI
Maruetusm +




Kosebanusa 1 BOIHBI +

Bec KM: 12 12 12 12 26 26

4 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEPONMPUSTHI TEKYIIEr0 KOHTPOJS YCIHEeBAeMOCTH IO
AUCUHHUILINHE:

KM-  3ammra naboparopHbix pabot «BonHoBas onrtukay (JIlaboparopnas pabota)

13

KM-  3ammura nabopatopHbix paboT «BonHoBas ontuka-2» (JlabopaTopHas pabota)

14

KM-  3ammra maboparopHbix paboT «KBaHTOBBIE CBOlicTBa cBeTay (JlaboparopHas paboTta)

15

KM-  3ammura nabopaTtopHbIX paboT «DIEeMEHTHI KBAHTOBOW MEXAHUKU U aTOMHOU (DU3UKIY

16 (JTaboparopnas pabota)

Buja npomexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Beca KOHTpOIBHBIX MeponpusTUit, %o
Wunekc KM-13 KM-14 KM-15 KM-16
Paznen qucuumimHbl KM:
Cpok KM: 4 8 12 15
Onruka
Omruka + + +

DJIEMEHTHI KBAHTOBOW MEXAHUKHA M AaTOMHOM

bu3uKu
DaeMeHTHI KBAHTOBOW MEXaHUKHU U aTOMHOI +
bu3uKu

Bec KM: 25 25 25 25




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
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
OIIK-3 N-50nk-3 JemoHcTpupyer | 3HaTh: KM-1 3ammura naboparopusix padot «Mexanuka-1» (Jlaboparopras

MIOHUMaHUe buznueckux
SABJICHUI 5 YMEET
MIPUMEHSATH buznueckue
3aKOHBI MEXaHHKH,
MOJIEKYJIIPHOM buzukwy,
TEPMOJIMHAMUKH,

3JIEKTpUYECTBA u

Mara€tusma najid peuICHUud
THUIIOBBIX 3aJa4

OCHOBHBIE 3aKOHBI
MOJICKYJISIPHON (U3UKH U
TEPMOIUHAMUKHU
OCHOBHBIC 3aKOHBI TCOPHUH
Koje0aHuil ¥ BOJIH
OCHOBHBIC 3aKOHBI TCOPHH
ANEeKTpUYECTBA

OCHOBHBIC 3aKOHBI
KJIACCMYECKON MEXaHUKH
METObI 00pabOTKH
PE3yNbTaTOB U3MEPEHUS
(hbU3UYECKUX BEITUYUH
OCHOBHBI€ 3aKOHBI (PU3UKH
MarHUTHBIX SBJICHUI
YMeTs:

MIPUMEHSTH (pU3NUecKue
3aKOHBI MEXaHUKHU IS
pENICHUS TUTIOBBIX 33124
MIPEJICTABIATh PE3YIbTAThI
IKCIIEPUMEHTAITLHBIX
WCCIIEIOBaHHH B BUJIE
0TYETOB, TpauKOB, TAOIHUIIL
MIPUMEHSITh METO/IbI
TEOPETUIECKOTO U

pabora)

KM-2 3ammura naboparopHsix padbot «Mexanuka-2» (Jlaboparopras
pabora)

KM-4 3ammura nabopatopHsix padbot «Mexanuka-4» (Jlaboparopras
pabora)

KM-6 3ammra naboparopusix padot «Tepmoannamuka-1» (JlaboparopHas
pabora)

KM-8 Kontposnbnas padora Nel «Mexanuka» (Kontposbhas padorta)
KM-9 Kontponsnas pabora Ne2 «Tepmoannamuka» (KontponbHas pabora)
KM-10 3amura mabopatopHbix padoT «nekTpocTaTtuka-1» (JlabopatopHas
paborta)

KM-11 3amura nabopatopHbiXx padoT «nekTpocTaTuka-2» (JlabopatopHas
paborta)

KM-14 3amura nabopatopssix padot «Maruerusm-1» (JlabopaTopHas
paborta)

KM-16 3amuta nabopaTopHbix padboT «DJIEKTPOMAarHUTHbIE KOJIeOaHUS»
(JTabopaTopnas pabora)

KM-17 KonTponwsHas padota Nel «9nekrpoctatuka» (KoHTpoapHas
pabora)

KM-18 KonTtponwsnas padota Ne2 «Marnetuzm» (KonTponsHas padora)




3KCIEPUMEHTAIBHOTO
uccaeaoBaHus GU3HIECKUX
SIBJICHUHN

MIPUMEHATh (PU3NUECKHIE
3aKOHBI MOJIEKYJISIPHOU
(bU3UKHA U TEPMOJTMHAMUKH
JUISL PELIEHUS] TUTIOBBIX
3amaq

CTPOUTH MATEMATUYECKUE
MozelH (PU3NIECKUX
SIBJICHUI

MIPUMEHATh (PU3NUECKHUE
3aKOHBI TEOPUU
3JIEKTPUYECTBA JJIsl PEIICHUS
THUIIOBEIX 33124

MIPUMEHATh (PU3NUECKHUE
3aKOHbI TEOPUU MAarHeTUu3Ma
JUISL PELIEHUS] TUTIOBBIX
3amaq

OIIK-3

N-6onk-s JemoHcTpupyeT
3HaHUE JJIEMEHTAPHBIX
OCHOB OIITUKH, KBAaHTOBOH
MEXaHUKU U aTOMHOMU
bu3uKu

3HaTh:

3JIEMEHTAPHBIE OCHOBBI
KBaHTOBOM MEXaHUKHU U
OCHOBHBIE 3aKOHBI aTOMHOM
¢buzukn

OCHOBHBIE 3aKOHBI BOJIHOBOH
1 KBAaHTOBOM ONTHKHU
VYMmeTs:

MPUMEHSITh (pU3NUecKue
3aKOHBI BOJITHOBOM 1
KBAHTOBOM ONTHUKH JIJIS
pELIEeHHS TUTIOBBIX 3a/1a4
MIPUMEHSATH dJIEMEHTapHbIE
OCHOBBI KBAaHTOBOM

KM-19 3amuTa nabopatopHbix pabot «BonHoBas ontuka» (JlaboparopHas
pabora)

KM-20 3amuTa nabopaTopHbix pabot «BosnHoBas onTuka-2»
(JTaGoparopnas padoTta)

KM-21 3amuTa nabopaTopHbix padoT «KBaHTOBBIE CBOIICTBA CBETa»
(JTaGoparopnas padoTta)

KM-22 3amuTa 1ab0opaTOpHbIX paboT «JIeMEHThl KBAHTOBON MEXaHUKH U
aToMHOU pu3ukmn» (Jlaboparopnas padota)




MEXaHUKHU U (prusnyeckue
3aKOHBI aTOMHOH (pr3HNKH
JUISL PELICHUST TUITOBBIX
3ama4y




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

2 cemecTp

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

®opmbl peanauzanuu: YcrHas Gpopma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 12

IIpoueaypa npoBeeHNs KOHTPOJIBLHOIO0 MEPONIPUATHS: Y CTHBIN OIIPOC 110 OMIIeTaM.

KpaTlcoe CodcpiKaHUuE 3alaHUA:

HpOBepKa 3HaHHUA MCTOA0B 06pa6OTKI/I PE3YIbTATOB USMCPCHU (I)I/I3I/I‘ICCKI/IX BCJINYHMH U

YMCHUA UX UCIIOJIB30BATh

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3arnaHupOBaHHbIE PE3YIbTAThI
00y4eHUs 10 JUCIUIIHHE

Bomnpocel/3aganust 1t IpoBEPKU

3HaTh:  METOAbl  00paboTKHU
pe3yNIbTaTOB U3MEpEeHUs
(UBHUYECKUX BEITUYUH

1.ChopmynupyiiTe MOPSAOK CTATUCTHICCKONH 00pabOTKH
pe3yNbTaTOB (PU3UYECKOTO IKCIIEPUMEHTA.

2.Kakue pasHOBUIHOCTH YUCIOBOTO BBIPAKEHUS
norpemHocTed Bam uzBectHb1?

3.Kak onpenensiercst aDCOMOTHASI TOTPEITHOCTH MPSIMOTO
u3MepeHus?

4.Kak onpezensieTcs abCOIIOTHAS TTOTPEITHOCTH KOCBEHHOTO
n3MepeHus?

5.ChopmynupyiitTe rpaBuiia 3aMucy pe3yIbTaToOB
(hU3MUYECKUX U3MEPEHUH.

YMers: IIPEACTABIATh
pe3yJIbTaThl
AKCIEPUMEHTAIbHBIX

HCCIIEN0BaHUN B BUJIE OTUETOB,
rpauKoB, TaOJIHIT

1.0npenenuTe NOTPENIHOCTH JaHHBIX YCTAHOBKHU U
TaOJMYHBIX JJAHHBIX.

2.IIpoBenuTte CTaTUCTUYECKYIO 00PabOTKY

Pe3yabTATOB MPSAMBIX U3MEPEHUH.

3.BoiBeuTe Gpopmyiy pacueTra MOrpenHoCTH KOCBEHHOTO
U3MEpEHusl.

4.BplunciuTe NOrPEeIIHOCTh KOCBEHHOTO U3MEPEHUSI.
5.3anumure

pe3yJIbTaT U3MEPEHUSI C YKAa3aHUEM Ha JIOBEPUTEIbHYIO
BEPOSATHOCTb.

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHOY)

Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBITIOJTHEHO B MOJTHOM 00BEME HJIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 65
Onucanue xapakxmepucmuxu ebinoneHus snanus: OueHkKa "Xopoo" BICTaBISIETCS €CIIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yIOBIETBOPUTEIEHO)




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

Oyenxa: 2 («HEYIOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OUeHKa "Hey10BIETBOPUTENIbHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-2. 3ammTa abopatopabix padotr «MexaHuka-2»

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoaBHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpOIbHOrO MeponpusTusi B BPC: 12

IIpoueaypa npoBeeHNsi KOHTPOJIBLHOIO MEPONIPUATHSA: Y CTHBIN OIIPOC 110 OMIIeTaM.

KpaTKOC CoA€cpKaHMuE 3alaHUA:

HpOBepKa 3HAHUA OCHOBHBIX 3dKOHOB MEXaHUKHU ITOCTYIIATCIIBHOT'O ABUKCHUA U YMCHUS UX
HCIIOJIB30BAaTh JJIs pCIICHUSA 3a1a4d

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3amaHupOBaHHbIE PE3YJIbTATHI
00y4eHUs 10 JUCIUILIINHE

Bomnpockl/3aganust aisi IpoBEpKU

3HaTh:  METOAbl  00paboTKH
pe3yNIbTaTOB U3MEpEeHUs
(UBHUYECKUX BEITUYUH

1.Copmynupyiite 3akonsl HproTOHA.

2.Hapucyiite cxeMy yCTaHOBKH, YKQKHUTE BCE
JEHCTBYIOIINE Ha KAKI0E TEJIO CUCTEMBI CHIIBIL.
3.ChopmynupyiitTe onpeeneHie CHiIbl TPSHUS TIOKOSI, CUIIBI
TPCHUSA CKOJIbXKCHUA.

4 IToctpoiite rpaduk 3aBUCHMOCTH CHJIBI TPEHUS OT yIia
MIPY OCHOBAHHMHU HAKJIOHHOH MIOCKOCTH.

5.ITodemy yroJs OTKIOHEHHUS] HUTH TIOJIBECA JIEBOTO IIapa
MCHBIIEC, YHEM HepBOHa‘-IaHI)HI)II\/’I YroJi OTKJIOHCHHA HUTH
1oJiBeca MpaBoro nrapa’?

YMers: IIPEACTABIATh
pe3yJIbTaThl
AKCIEPUMEHTAIbHBIX

HCCIIENOBAaHUN B BHUIE OTUYETOB,
rpauKoOB, TaOJIHIT

1.K noronky nu¢ra, NOJHUMAIOIIETOCS C YCKOPEHUEM a =
0,19, moxaBenien koHnuecknii MasTHUK. [lymmaa autu L = 0,5
M, Macca rpy3za m = 3 kr, a = /6. Haliqute HaTs>keHUE
HUTH U YTJIOBYIO CKOPOCTb BpalllEHUSI MasiTHUKA.

2.K rpy3y maccoii m1= 7 Kr noJiBelIeH Ha KaHaTe IPyrou
rpy3 Maccoid m2=5 kr. Haiiiure HaTsKEHUE B BEPXHEM
KOHIIE M B CEpEe/IMHE KaHaTa, €CJIU BCIO CUCTEMY IOJJHUMATh
BEPTUKAJIBHO BBepX ¢ cuiioit  F= 240 H, npunoxxeHHoit k
06mpIIeMy rpy3y? Macca kanata m3 = 4 kr.

3.bpycok Maccoit M = 1 Kr JIeXKUT Ha TOPU3OHTAIBLHON
mwiockoctu. K Opycky npunoxxumu cuny F =4 H,
HaMpaBJICHHYIO MO YIJIOM a = /6 K TOPU30HTY.
KoaddunmenT TpeHus Mexy TEIOM U MIIOCKOCTBIO [l =
0,2. Onpenenute yckopeHue Opycka.

4. Ha HaKJIOHHOM MJIOCKOCTH C YTJIOM HaKJIOHA 0L HAXOAUTCS
TEJI0 Maccoi m, Ha KOTOPOE NapauIeIbHO OCHOBAHUIO
HAaKJIOHHOM TUIOCKOCTH AeUCTBYeET cwia. Haliqure cuiny, npu
KOTOPOH TeJo Oy/eT IBUraThCsl pPaBHOMEPHO BBEPX I10
mwiockoctu? Koauuuent Tpenus tena o miocKoCTh |L.
5.MaremaTuyeckuii MasSTHHUK MpeJICTaBIseT cOOO0M
MaJIeHbKUI Opycok Maccoil M1 = 3 kr, MoABeIIeHHbIN Ha

10




3amaHUpOBaHHbIE pe3ynbTaThl | Bompockl/3ananus A MpoBEpKU

06yquH;1 IO AUCLHUIIIINHE

HuTH JutnHOM | = 2,5 M. B Opycok momagaet mysist Maccoi
m2 = 10 r, nAeTsast rOpu30HTAIBHO, U 3aCTPEBAET B HEM,
MOCJI€ Yero MasiTHUK OTKIJIOHAETCS Ha yroj o = 25°.
Haiinute nepBoHavaibHy0 cKOpocTh mynu VO.

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)

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

Oyenxa: 4 («XOpoILO»)

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 65
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapaxmepucmuxu gvlnoanenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

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

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora
Bec konTposbHOro meponpusitusi B BPC: 12
IIpoueaypa npoBeeHHs KOHTPOJIBLHOTO0 MEPONPUATHS: Y CTHBIN OIPOC MO OMIIeTaM.

KpaTKOC CoA€cpKaHMuE 3alaHUA:

HpOBepKa 3HAHUA OCHOBHBIX 3dKOHOB MCXaHUKHU BpPAIIATCIILHOT'O IBUKCHHUA U YMCHUA UX

HCIIOJIB30BAaTh JIs pCIICHUSA 3a/1a4q

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3angaHUpOBaHHBIE  PE3yJbTaThl
00y4YeHHMsI 110 TUCHHUIUIMHE

Bonpocel/3aganus 11t IpoBepKH

3HaTh: OCHOBHBIE 3aKOHBI
KJIACCUYECKON MEXaHUKU

1.[JaiiTe onpeneneHre MOMEHTa CHJIbl OTHOCUTEIBHO
HEMNOJIBUYKHOTO IOJIFOCA, OTHOCUTENIBHO HETIOABH)KHON
ocH.

2.Kakum oOpa3zom B paboTe onpenensercs paboTa cuil
TPEeHHUsI B MOAIIMITHUKAX Bajia?

3.B ycTaHOBKe U3MEHWIN Maccy Ipy3a Ha HUTH. Kak 310
MOBJIMSIET HA PE3YJIbTAThI SKCIIEpUMEHTA?

4.Kak OyaeT u3MeHsThCs epUO KPYTHIIbHBIX KoJeOaHMit
C yBeJIMYEHHEM MOMeHTa nHepuun? Hapucyiire
NIpUMEpPHBII rpaduk.

5.Hamumure oCHOBHOE ypaBHEHNE TUHAMUKHU
BpAIaTEIbHOrO JBUKEHHS IPUMEHUTENBHO K
¢du3nyeckoMy MasiTHUKY. MOMEHTBI KaKUX CHJI
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3amnaHUpoOBaHHBIE — pe3yiabTaThl | Bompockl/3aganust 1isi IpoBepKU
00y4YeHUs 10 TUCITUTINHE

HEOOXOUMO YUIECTh?

YMeTb:  OPUMEHSATH  METOABI 1.Ha ropu3oHTabHYIO OCh HaCa)KEHbl MaXOBUK U JIETKUI
TEOPETUYECKOIO U LIKUB paanycoM I'. Ha IkuB HaMOTaHa HUTh, K KOHILY
JKCIIEPUMEHTAIBHOIO KOTOpO#1 puBs3aH rpy3 maccoid M. Onyckasch
VICCIICJOBAHMUS bu3nyeckux PaBHOYCKOPEHO, IPy3 IIPOILEN PACCTOSIHUE S 3a BpeMms L.
SABJICHUI Onpenenutb MOMEHT UHEPLMH | MaXOBUKA.

2.I1pu moMouyM MKUBa paguycom I' rpy3 M cBsizaH
HJICAILHON HUTHIO C MACCUBHBIM MaXOBHKOM,
MpEeACTABIISIONIUM co00H auck Maccoir M u paauycom R.
Ornpenenure yCKOpEHHE rpy3a MpH JIBHKEHUH CUCTEMBI.
3.Haiinure yrimoBoe yckopenue MastHrka O6epoeka, eciu
JUTMHA Kax0ro cTepxHs L, macca — M, MoMeHT uHepunu
IPY30B Ha KPECTOBUHE OTHOCUTEIBHO OCH BpAILlEHHS
paBeH |, macca rpy3a Ha HUTH — M, paguyc mKkuBa — R.
4.Yepes 010K MepeKuHyTa uaeanbHas HUTh, K KOHLIAM
KOTOPO# MPUKPETUICHBI TPy3bl MaccaMu M1 u M2,
CucreMa NpUBOAUTCSA B IBUKEHUE. Y CKOPEHUE KaXKA0TO
rpy3a oKa3aiaochk paBHBIM a. OmnpenenauTe Maccy OI0Ka.
byiok cuuTaTh CIUIOMIHBIM OJHOPOIHBIM JTUCKOM.
5.BeBeaute hopmyiry MOMEHTa HHEPIIUHA TOHKOTO
cTepxkHs Maccod M U mmHOM L OTHOCHUTENBHO OCH,
MIPOXOSAIICH Yepe3 IEHTP MacC CTEPIKHS
NEPIEHIUKYISIPHO €ro JUIMHE.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
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

Oyenxa: 4 («XOpOILIO»)
Huoicnutl nopoe evinonnenus 3a0anus 6 npoyenmax. 65
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHkKa "Xopoo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpPaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/l1aHU€E TPEUMYIECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYILIECTBEHHO HE BBIIIOJIHEHO

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

®opmbl peanuzanmuu: YcrHas Gpopma

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 12

IIpouenypa npoBeaeHnsi KOHTPOJIBLHOIO MEPONIPUATHSA: Y CTHBIN Onpoc 1o ouneram.

KpaTkoe cogep:xkanue 3a1aHus:
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[TpoBepka 3HaHUS OCHOBHBIX 3aKOHOB MOJIEKYJIAPHON (DPM3UKU M TEPMOJWHAMUKH U YMEHHS UX
UCIIOJIB30BATh Ul PELIEeHUs 3a1a4

KOHTpOJIbHLIe BOl'[pOCLI/l}a)IaHI/Iﬂ:

3arIaHUPOBaHHBIE PE3YJIbTAThI
00y4eHHS 10 JUCIUIIIHE

Bomnpocel/3aganust st IpOBEPKU

3HaTh: OCHOBHBIE  3aKOHBI
MOJICKYJIIpHOW ~ (U3MKH U
TEPMOUHAMUKHU

1.ChopmynupyiiTe onpeaencHine MOJISIPHON TEIII0EMKOCTH
rasa.

2.00bscHUTE, TOYEMY MOJIIPHAS TETNIOEMKOCTh UACaIbHOTO
raza B 1300apHOM Ipoliecce Bceraa 0oblie MOISPHOI
TEIJIOEMKOCTH B U30XOpHOM Tiportiecce?

3.Hanumure ypaBHEHUE IEPBOTO Hayajla TEPMOIMHAMUKH B
KOHEUHBIX U OECKOHEYHO MaJIbIX BeJIMUMHAX. JlaiTe
ONpeJIeICHUS BXOASIINM B YpPaBHEHHE BETMUYMHAM
4.Hapucyiite rpadMK# MpoIeccoB, MPOUCXOISAIINX B
YCTaHOBKE I10CJI€ OTKpbIBaHUs KianaHa. Hanummre
YpaBHEHUS STUX MPOIECCOB

5.OHTponus TEPMOAUHAMUYECKON CUCTEMBI SIBJIETCS
¢bysKIMEH cocTossHus. YTo BBl MOHMMaeTe 1o ATHM
tepmuHoM? Kakue emie GpyHkuuu cocrossnust Bel 3Haer?

YMers: IIPUMEHSATH
¢buznueckue 3aKOHBI
MOJICKYJISIpHOW ~ (U3HKH U
TEPMOJIMHAMMKH ISl pEeIIEeHUs

THUIIOBBIX 3a1a4

1.Kucnopoa, maccoit m = 0,32 kr agnadbaTuuecku
paclIMpuIM Tak, YTO TeMIleparypa raza moHu3uIacs ot 11 =
400 K no T2 =300 K, 3aTemM U30XOpHUYECKU HArpeIu A0
nepBoHayaIbHOM Temneparypsl. Haiinute n3menenue
BHYTpPEHHEH 3HEepruu, paboTy rasa u KOJIMYECTBO
M10JIBEICHHON TETJIOTHI

2.A30T, 3aHnMaromui npu nasienuu pl = 0,2 Mna o6bem
V1 = 0,02 M3, HapeBaeTcst U300apuUECKU TaK, YTO €r0 00BEM
yBenmuuBaercs jo V2 = 0,03 M3, 3aTem agunabatndecku
CKMMaeTcs 0 MepBoHavyaabHoro oobema. Haiiaure paboty
raza, “3MEHeHHEe BHYTPEHHEH SHEPTHH U KOJIMYECTBO
TEIJIOTHI B KaXK10M TIpOLIECCE.

3.MneanbHbIi OTHOATOMHBIN ra3 pacHINpsIeTCs CHavasa
annabaTHo, a 3aTeM — IIPU MOCTOSIHHOM Temreparype.
HavansHoe naBienwue rasa paBao pl = 2 klla, a 00bem

V1 =1 m3. Bo Bpemst ainabaTHOTO pacIIUpEeHus 1aBIeHUE
ra3a najaet B 2 pas3a, a BO BpeMs H30T€PMHUECKOT0
pacupenus — B 3 paza. Haliure Kol1n4ecTBO TEMIOTHI,
MIO/IBEJIEHHOE K ra3y B 3THX Ipolieccax.

4.011H MoJb aprosa, B3aroro npu temneparype 7 = 300 K,
COBEpIUIAET MOCIEA0BATEIbHO U30TEPMUUECKUN U N300apHBIN
MIPOLIECCHI, B pe3yJIbTaTe Yero TeMIeparypa rasa najiaet
BJIBOE, a JIaBJIcHHE — BTpoe. Haiinure HavanpHBIA 00beM
rasa, eclii KOHeUHbIi 00beM paBeH V = 1 mM3.

5.01MH MOJIb UJIEATIBHOTO Ta3a PACIIAPSETCA 110

sakony TV?3 = const Tax, 4To €ro 06beM yBEIMYMBAETCS B N
= 2 pa3a. HauansHoe naBnenue rasa pl. Onpenenure
JaBJeHue Ta3a P2 mocie pacmupenus. M3o6pa3ute mporecc
rpaduyecku Ha auarpamme (p - V).

Onucanue MKaJbl OLICHUBAaHUA:

Oyenxa: 5 («OTIIMYHO)
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Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpOIIOY)
Huodicnuii nopoe svinonnenus 3a0anus 8 npoyenmax: 65
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
€CJIM 3aJJaHuE PEUMYIIECTBEHHO BHITIOJIHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OUeHKa "Hey10BIETBOPUTEIILHO" BBHICTABIISAETCS
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-5. KoutpoJsbnas padora Nel «MexaHuka»

®opmbl peasusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro Mmeponpustusi B BPC: 26

IIpoueaypa npoBegeHUsi KOHTPOJLHOIO0 MepoNpHuATHs: BolnoaHeHne NUCbMEHHOW paboThl MO
ouneram.

KpaTkoe conep:kanue 3a1aHusi:
HpOBepKa YMGHI/IFI HCIIOJIB30BATh 3aKOHbBI MCXAHUKWU JIA peHICHI/Iﬂ 3a1a4

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3arTaHupoBaHHBIE Bomnpockl/3aganust st mpoBEpKU

pe3yibTaTel OO0y4YeHHs IO

JUCHUITIINHE

YMmers: OPUMEHSTh 1.Yenosek, crosuii Ha KOHbKaX Ha Jib1y, OpocaeT rpys3 co
¢buznueckue 3aKOHBI ckopocTbio 10 m/c moz yriom 300 x ropuzonty. Haiigure
MEXaHUKU Uil pPEeLICHUs paboTy, COBEpIIEHHYIO YeJIOBEKOM IpHU OpOCKe, eCiIM Macca
TUTIOBBIX 3a]1a4 yenoBeka 60 kr, macca rpy3a 2 kr. Tpenuem npenedpeusb.

2.Teno maccoii ml CKONB3UT MO INIAAKON TrOPU30HTAIBHON
IJIOCKOCTH M BbE3)KaeT Ha FOPKY, KOTOPast MOKET CKOJIb3UTh 10
iockoctu. Macca ropku m2 = 5 m1, Beicota ropku h = 0,5 m.
[Ipy xakoil MUHMMaIBbHOW HaYaJIbHON CKOPOCTH TEJIO CMOKET
JOCTUYb BEpLIMHBI TOpKU? TpeHue Mexkay TeNoM U ropKon
OTCYTCTBYET.

3.MaxoBHK CO IIKHBOM MOTYT BpamaTbcs 6e3 TpeHHs
OTHOCHTEIIEHO TOPU30HTAIBHOM OC. MOMEHT HHEpLIUH
CHUCTEMBI MaXOBUK-IIIKUB OTHOCUTENIBHO OCH BpallleHUs

10=0,5 krxm2 . Ha mixkuB paguycom R = 4 cM HaMOTaHa HHUTh, K
KOHIly KOTOpO# npuBsA3aH rpy3 macco m=500 r. ['py3
yCTaHaBIMBAIOT Ha BeicoTe N = 1 M oT mona. CkoJIbko 000pOTOB
B CEKyH/y Oy/eT /enaTh MaXOBHK B TOT MOMEHT, KOT'/ia Tpy3
KOCHETCs 1ona’?

4.Yenosek cToUT Ha ckambe JKyKOBCKOI0, BpalllatOLLENCs C
gactoToir n =0,5 00/c 1 NePKUT OTHOPOIHBINA CTEPIKEHD JITHHOM
I =1,5 M u maccoii m = 3 KT Tak, 4TO CTEPKECHb
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3anjgaHUupOBAHHBIE Bormpocsl/3aganus A MpoBEPKU
pe3ynbTaThl OOyYEHHUs IO
JUCITUILINHE

NIEPIEHIUKYJIAPEH OCU BpalLlEHUs, a €ro HEHTP MAacC HAXOAUTCS
Ha ocH BpaileHus. Kakoii CTaHeT CKOPOCTb BPAILLCHUS CUCTEMBI,
€CJIM YEJIOBEK COBMECTUT CTEPKEHB C OChIO BpaleHusa? Kakas
pabota npu 3ToM Oyzer coepiieHa? MOMEHT UHEpLUU
YeJI0BEeKa U CKaMbHM OTHOCHUTENIBHO OCH BpateHus 10=1,6 krxm?2.
5.Il0 HaKJIOHHOW IUIOCKOCTH, OOpa3yroIlell C TOpU30HTOM
yron a=30°, ckarbiBaeTcsi 0e3 cKoibxeHus auck. Onpexnenure
YCKOpEHHUe LIeHTpa Macc aucka. I[Tpu kakux 3HaueHHsIx
KOd(pHUIMEHTa TPEHUSI MEXKAY TMCKOM U HAKJIOHHOH
IJIOCKOCTBIO TEJIO CKAaThIBAaeTCsl €3 MPOCKalb3bIBaHUA?

Onucanue MIKAJbI OICHUBAHUSA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xopomioy)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuxu evinonenus 3Hanus: OleHKa "Xopoo" BEICTaBISAETCS €ClIU
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a4

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey/10BIeTBOPUTEIBHO" BHICTABISIETCS
€CJIM 33/1aHUE BBIIIOJIHEHO HEBEPHO MJIM MPEUMYILECTBEHHO HE BBIIIOJIHEHO

KM-6. Konrpoabnas padora Ne2 « TepmoanHamuka»

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpoabHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 26

IIpouenypa npoBeeHusi KOHTPOJbLHOI0 MepoNpusTUs: BollolHEHHe TUCEMEHHONW paboThI 1O
ouneram.

KpaTlcoe CoA€CpKaHME 3alaHUA:
HpOBepKa YMCHUA UCIIOJIB30BATh 3aKOHBI MOJ'ICKyJ'ISIpHOﬁ (1)I/I3I/IKI/I U TCPMOIUNHAMUKU IS

pemIeHus 3a1a4

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3anymaHUpOBaHHBIE pe3ynbTaThl | Bompockl/3aianus A NpoOBEPKU

00y4YeHHsI 110 TUCHUTUIMHE

YmeTs: MPAMEHSTh 1.Bogopon maccoit m =40 r npu Ha4YaIbHOW TeMIepaType
¢duznueckue 3aKOHBI t1=7 °C cxumaroT aanabaTHo Tak, 4To 00beM BOOpOIa
MOJIEKYJISIpHOM ~ QU3UKH | ymeHnbmaercs B N= 10 pa3, a 3aTeM H30XOPHO HarpeBaroT
TEPMOJUHAMMKHU JUISl PELLEHUS TakK, 4TO JaBJICHHUE €T0 yBelnunBaercs B k=2 pasa mo
THTIOBBIX 33724 OTHOIIICHHUIO K JaB-JICHHI0, KOTOPOE YCTAHOBUJIOCH B KOHIIE
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3amaHUpOBaHHbIE pe3ynbTaThl | Bompockl/3ananus A1 IpOBEPKU
00y4YeHUs 10 TUCITUTINHE

aauabaTtHoro cxatusi. Onpeaenute padoTy, COBEPIICHHYIO B
ATUX IIpOLEccCax U U3MEHEHUE BHYTPEHHEN SHEPTUH raza.
2.Kakoe KOTM4€eCTBO TEIUIOTH OTBOAMUTCS OT rasza mpu
n300apHoM oxnaxkaeHud M = 0,1 Kr reaust OT TeMuepaTypbl
t1 =200° C no t2 = 27° C? MomnsipHast Macca reiaust

m = 0,004 kr/momb, yHUBEpCaJIbHAs Ia30Basi HOCTOSHHAS

R = 8,31 /Ix /(monb-K).

3.HaiiguTte KUHETUYECKYIO S3HEPTHIO TIOCTYATEIBHOIO
JBUKEHHS BCEX MOJIEKYJI a30Ta, 3aHUMAIOIIUX IpU
nasiienuu p = 0,2x105 I1a o6bem V = 5 nutpos.

4.]J1Ba MOJIs U€aTbHOTO OJJHOATOMHOIO I'a3a COBEPIIAIOT
CIIEYIOIINN 3aMKHYTBIN npouecc: 1) nzodbapuueckoe
HarpeBanue ot t1 =27° C go t2 = 327° C; 2) u30X0pu4ecKoe
oxJyaxaeHue a0 tl; 3) usorepmudeckoe cxxatue 10
NepBOHAYANLHOTO cocTostHus. Onpenenure padoTy,
COBEPILCHHYO ra3oM B 3ToM Ipouecce u KIII nuxna.
5.I'enunii maccoit m = 20 T npu NOCTOSIHHOM JaBJICHUH
pacmupsiercst ot oobema V1 o oobema V2 =2 V1. Haiinute
MpHUpaIIeHUEe YHTPONHH rasa.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTIUIHOY)
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax.: 85
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIIIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHkKa "XopoIo" BBICTABIIAETCS ECIIN
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAIIPABIICHHE /ISl PEIICHUS 3a/1a9

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/l1aHU€E IPEUMYILECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBITIOJIHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBIIIOJIHEHO

3 cemecTp

KM-7. 3amuTa Ja60paTopHbIX padoT «jaeKTpocTaTuKa-1»

®opmbl peaausanum: YcrHas popma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro Meponpusitusi B BPC: 12

IIpoueaypa npoBeieHNsI KOHTPOJIBLHOIO MEPONIPUATHS: Y CTHBIN OIPOC 10 Onieram.

KpaTKOB CoA€cpKaHME 3alaHUA:
HpOBepKa SHAaHUA MCTOAOB U3MCPCHUSA DJICKTPUICCKUX BCINYHUH U O6pa6OTKI/I PE3yJIbTAaTOB
I/IBMepeHI/II\/'I U YMCHUSA UX UCIIOJb30BaTh
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arutaHupOBaHHbBIE Bonpocsi/3aganust 11t IPOBEPKH

pe3ynbTaThl O0Y4YEeHUS 10

JTUCHUTIIINHE

3HaTh: OCHOBHBIE 3aKOHBI 1.Kakoe nanpspkeHue u3mepsieTcs BOIbTMETpOM?

TEOPHH JIEKTPUUYECTBA 2.Kaxk ¢ moMomipo ocruuiorpada u3MEpUTh MEPHOJ
KoJieOaHui?
3.Kak cBsi3aHbI MeXKIy COO0I aMILTUTYTHOE U JICHCTBYIOIICE
HanpspkeHue?

4.Kaxk onpeaenuTs NpUOOPHYIO MOTPEITHOCTh CTPEIIOYHOTO
W3MEPHUTEIBHOTO Mprbopa?

5.Kak omnpenenuth NpuOOPHYIO OTPEITHOCTh U(POBOTO
W3MEPHTEIBHOTO Mprbopa?

YmeTs: CTPOUTH 1.0npenenute mpuOOPHYIO MOTPEIIHOCTH MUPPOBOTO
MaTeMaTUYeCKue  MOJIENH BOJIbTMETpA.
(bu3HYecKuX SIBJICHUIN 2.ITo skpany ocuruiorpada omnpeieseHo, 4To aMILIUTyIa

curHana coctasiser 2,2 aen. Koadpduuuent ycunenus mo
BepTHKaNbHOU ocu YM = 0,5 B/nen. Onpenenure aMIuMTy1HOS
U JeHCTBYIOIIee 3HAaUCHUE HAMPSIKEHUS.

3.I1o skpany ocumsiiorpada onpeaeneHo, YTo Mepruoi CurHaia
cocrapsieT 6,2 nen. KoaddummenT pa3sepTku 1o
ropuzoHTansHON ocu XM = 0,1 mc/nen. Onpenenure nepuoa u
4acTOTy KosieOaHuH.

4.IIpoBeanTe CTaTUCTHYECKYIO 00pPa0OTKY pe3yIbTaTOB MPSIMBIX
HU3MEpEHHUI.

5.3anummuTe pe3yabTaT U3MEPEHUs B CTAaHJIAPTHOM BHUJIE.

Onucanue MIKAJbI OLlEeHUBAHUS:

Oyenxa: 5 («OTIINYHOY)
Huodienuii nopoe évinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («X0poILI0»)
Huosienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 65
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIH 3a/IaHue MMPEUMYILIECTBEHHO BHITIOJIHEHO

Oyenka: 2 («<HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eoinonnenus 3uanus: OleHKa "HeyI0BIEeTBOPUTEILHO" BBICTABISETCS
€CJIM 33JIaHUE BBIITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHECHO

KM-8. 3amuTa J1a60paTopHbIX padoT «JIeKTPOCTATUKA-2)

®opmbl peaausanuu: YcrHas popma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro Mmeponpusitusi B BPC: 12

IIpoueaypa npoBeeHNs KOHTPOJIBLHOI0 MEPONIPUATHSA: Y CTHBIH ONPOC MO OMIIeTaM.
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KpaTkoe conep:kanue 3a1aHus:
[TpoBepka 3HaHHUS OCHOBHBIX 3aKOHOB 3JIEKTPOCTATHKH U YMEHUS UX NCIIOJIB30BATH JUIS

pelIeHus 3a1a4y

KoHTposbHbIe BONPOCHI/3aJaHUA:

3arTaHupOBaHHbBIC
pe3ynbTaThl  00ydYeHUs
10 JIMCIUTUINHE

Bompocsi/3aganust 17151 IpoBepKH

3HaTh: OCHOBHBIE
3aKOHBI TEOPUHU
AIIEKTPUYECTBA

1.3anumuTe Boipaxkenue audepeHInaIbHON CBA3U MEKITY
BEKTOPOM HAIPSHKEHHOCTH 3JIEKTPOCTATHYECKOTO TIOJIS U
notreHnuaioM? B gem 3akimrodaercs ee GU3HMIECKU CMBICH?
2.YT0 Ha3bIBAETCS «CUIIOBOW JIMHUEH AJIEKTPOCTATUYECKOTO MOMS»?
Ha3oBuTe OCHOBHBIE CBOHCTBA CUJIOBBIX JIMHHUIM.
3.ChopmynupyiiTe onpeaeeHrue MEKTPOSMKOCTH YeTUHEHHOTO
npoBoiHUKa. OT KaKUX MapaMeTpoOB 3aBUCUT €€ 3HaUeHue?

4.B 4yeM 3aKJIF0YaeTCsl METO]T AKCIIEPUMEHTAILHOTO OTIPEICICHUS
AJIEKTPOEMKOCTH B J1a00paTopHO padboTe?

5.ChopmynupyiiTe onpeneiaeHre Cuibl TOKa U AIEKTPOABIKYILEH
CHJIBI HICTOYHHUKA.

YmerTsb: CTPOUTH
MaTeMaTU4YECKue

MoJeNn buznueckux
SBJICHUI

1.ITo rpadguky 3aBUCUMOCTH MPOSKIIUU BEKTOPA HAMIPSKEHHOCTH OT
KOOpJMHAThI IOCTPONTE KaUECTBEHHO rpauK 3aBUCUMOCTH
noTeHuuMana ot koopauHatel. [loscHuTe nocTpoeHus.

EA

f7] —
:
|
I
I

2a]-=----

0
_a ————— E

<Y

2.I1o rpadguky 3aBUCUMOCTH MOTEHIIMAJIa OT KOOPAMHATHI
MOCTPONTE KAYECTEHHO TpauK 3aBUCUMOCTH MPOEKITUH BEKTOpa
HaIpPsHKEHHOCTH OT KOOPAUHATHI. [losICHUTE MOCTpOCHHS.

Q 4

7

\

0 >
X

3.Haiigute snexTpoeMKOCTh OaTapen KOHAEHCATOPOB,
IIPEJICTAaBICHHON Ha PUCYHKE.
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3anjgaHUupOBAHHBIE Bomnpocsl/3aganust 11t mpoBepKU
pe3ynbTaThl  O0ydYeHUs
10 TUCIUIUINHE

4.BrIBeIUTE BBIpAKEHUE TSI ONIPEACIICHHS SJIEKTPOEMKOCTH
Oatapeu W3 MapajuIeIbHO COSTMHEHHBIX KOHIEHCATOPOB.
5.Haiinure pa3HOCTh MOTEHIIMATIOB MEX1y TOUKaMH 1 u 2.

él7r1 (guz, ry (5"3) 3

r B R,
= HE b

OnucaHue MKAJbI OLleHUBAHUS:

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

Oyenxa: 4 («XOpOILIO»)
Huoicnuil nopoe evinonnenus 3a0anus 6 npoyenmax.: 65
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHkKa "Xopoo" BICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yI0OBIETBOPUTEIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCSA
€CIIU 3a/1aHU€E TPEUMYILLECTBEHHO BBITIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoaneHus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIM 33JJaHUE BBINIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BHIIIOJIHEHO

KM-9. 3amura sa6opaTtopubix pador «Marnerusm-1»

®opmbl peanuzanmuu: YcrHas Gpopma

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 12

IIpouenypa npoBeaeHnsi KOHTPOJIBLHOIO MEPONIPUATHSA: Y CTHBIN onpoc 1o ouneram.

KpaTkoe cogep:kanue 3a1aHusi:
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HpOBCpKa 3HAaHUA OCHOBHBIX 3dKOHOB MAaro€Tu3Ma U YMCHUA UX UCIOJb30BATh IJI PCIICHUA

3a1a4

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE
pe3ynbTaTel  OO0y4eHHs IO
JMCLIUTUIAHE

Bomnpocel/3aganust st IpoBEPKU

3HaTh: OCHOBHBIC 3aKOHBI
bu3uKu MarHUTHBIX
ABJICHUI

1./laiiTe onpeneneHre NOHATUIO «JTMHUS MHIYKIIUU
MarHuTHoro noss». ChopmynupyiiTe cBOCTBa JIMHUI
WHJYKIUA MarHuTHOTO 10JIsA?

2.Ha3oBuTe 0COOEHHOCTH paclpeieleHUsl MarHUTHON
WHJIYKLAU BJIOJIb OCH COJIEHOU1a?

3.ChopmynupyiiTe 3aKkoH Amriepa.

4. M300pa3ute Ha PUCYHKE CUJIbI, IEHCTBYIOIINE HA PAMKY C
TOKOM B YCTaHOBKE JJAOOpaTOPHON pabOTHI.
5.Copmynupyiite onpenenenue cuibl JlopeHna.

YMers: IIPUMEHSATH
¢u3nyeckrue 3aKOHbl TEOPUHU
MarHetusma s pelieHus
TUIOBBIX 33724

1.I1o 6eckoHEYHO ITMHHOMY MPOBOAY, COTHYTOMY IOJ] YIJIOM
60°, reuet Tok I. OnpenenuTe MarHUTHYIO UHIYKLIMIO TIOJIS B
TOUKeE, JIeKalllel Ha OMCCEKTpUCE yIJla Ha pacCTOSIHUM a OT €ro
BEPILHHBI.
2.0npenenuTe MarHUTHYIO UHIYKIUIO TIOJIS B LIEHTPE
HPSIMOYTOJIbHOM paMKH CO CTOpoHamu @ u b, o0Tekaemoii
TokoM I. [Tone noaBoasAmuMX MPOBOJOB HE YUUTHIBATH.
3.B o1HO# 1II0CKOCTH ¢ GECKOHEUHO UIMHHBIM IPOBOOM, I10
KOTOpOMY TeueT TOK |1, pacrnosoxeHa npsMOyrojibHasi paMKa
co ctopoHamu @ u b, odtekaemas Tokom |12. Haiiaure cuiibl, ¢
KOTOPBIMM MarHUTHOE T0JI€ MPSMOT0 TOKA JEHCTBYET Ha
KaKIYyI0 CTOPOHY paMKu. PaccrostHue oT mpoBoja 10
Onmxkaiiiieil CTOpOHbI paMKH C.
4.1Imockas KBagpaTHas paMKa CO CTOPOHOM a HaXOJUTCS B
OJIHOPOJIHOM MarHUTHOM MoJjie ¢ uaayknueut B. [To oOmoTke
pamku, cocrosiei u3 N BUTKOB, mpoTekaet Tok |. Onpenenure
BpalaOIii MOMEHT, IEUCTBYIOIIMI HA pAMKY, €CIIU JIMHUHU
UHAYKIUH 110JI1 00pa3yloT ¢ INIOCKOCTBIO PAMKHU YTOJI o
5.O7eKTpOH BJIETAET B OJTHOPOJAHOE MAarHUTHOE IOJIE C

>

5
UHAYKIMEH B Tak, 4TO €ro CKOpOCTh U 00pasyer ¢
HaIpaBJIEHUEM TOJA yroa o. Onpenenure painyc BAHTOBON
JIMHUH, 110 KOTOPOH OY/IE€T JBUTAThCS AIEKTPOH.

Onucanue MIKAJbI OLlEeHUBAHUS

Oyenka: 5 («OTIUIHOY)

Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku evtnoanenus: 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CJIN 3aJJaHUE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIH BBITIOHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («XOpoIIO»)

Huoicnuii nopoz evinonnenus 3adanus 6 npoyenmax.: 65
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 50
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Onucanue xapaxmepucmuxu evinoanenus snanus: OueHka "y10BIEeTBOPUTENIBHO" BBICTABIISIETCA
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-10. 3ammTa 12a00paTOpHBIX padoT «JIeKTPOMarHuTHbIE KOJIeOaHus»

@opmbl peaau3anuu: YcrHas popma

Tun KOHTPOILHOT0 MeponpusiTus: JlaboparopHas padora

Bec konTpoabHoro meponpusitusi B bPC: 12

IIpouenypa npoBeaeHnsi KOHTPOJBLHOIO0 MEPONIPUATHSA: Y CTHBIN OMPOC MO OUIeTaMm.

Kpartkoe cogep:xkanue 3aganus:
ITpoBepka 3HaHUSI OCHOBHBIX 3aKOHOB 110 TEME ‘“DJIEKTPOMArHUTHBIE KOIeOaHUs” U YMEHUS X

HCIIOJIb30BaTh AJId pCIICHUS 3aaa4.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3annaHupoOBaHHbIE Bompocsi/3aganust 17151 mpOBEpKH

pe3yapTaThl  OOyYeHHS] TIO

JUCITUTLINHE

3HaTh: OCHOBHBIE 3aKOHEI 1.13 xakuXx 2JIEMEHTOB COCTOUT HI[C&HBHBIﬁ KOJIEOATEIbHBIN

TEOpUH KoueOaHUil U BOJIH KOHTYp? OOBsACHUTE, KaK B HEM BO3SHHUKAIOT AJIEKTPUUECKHE
KoJIeOaHusl.

2.ChopmynupyiiTe onpeaencHue J0rapupmMuIeckoro
nexkpemenTta. OT 4yero 3aBUCUT €ro BeJIUyuHa?

3.IIpu kakoM yCJIOBUHU B HEUICATHLHOM KOJeOaTeIbHOM
KOHType OyayT BO3HUKATh 3aTyXarouiie Kojaebanus, a npu
KaKOM — afepuoAMUecKuil pa3psia KoOHaeHcaropa?

4 JlaifTe onpeesieHne MOHATUIO “pe3oHaHc”. B uem
3aKiro4aeTcsi GU3NMUECKUN CMBICT SIBJICHUS pe3oHaHca?
5.Kak 3aBuCHT BHJI PE30HAHCHOM KPUBOM ISl CHIIBI TOKA B
KOHTYp€ OT €r0 CONPOTUBIIEHUA?

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJTHEHO B TTOJTHOM 00'bEME WIIH BBITIOJTHEHO MPEHMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 65
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHkKa "XopoIo" BEICTABISIETCS CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUIS PEIICHUS 3a]1a9

Oyenxa: 3 («yAOBIETBOPUTEIBHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuku 6binonneHus 3uanus: OLeHKa "y10BIETBOPUTEILHO" BBICTABIAETCA
€CIIM 3a/l1aHU€e TPEUMYILLECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoaneHus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIIOJIHEHO
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KM-11. KonrpoJuabHasi padota Nel «y1eKTpoCTATUKAY

®opmbl peanauzanuu: [luceMennas padora

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpobHOrO0 MeponpusTusi B BPC: 26

IIpoueaypa npoBegeHusi KOHTPOJIbLHOIO0 MepoONpHUATHs: BblnogHeHne NUCbMEHHONW paboThl MO

ouizeram.

KpaTkoe conep:kaHue 3a1aHusi:

HpOBepKa YMCHU UCIIOJIb30BATH 3aKOHBI 3JICKTPOCTATUKHU [JIA pCIICHUS 3a/1aYd

KoHTposibHbIe BONPOCHI/3aJaHUA:

3aryaHupOBaHHbIE Bomnpocsl/3aganust 7si IpoBEpKU

pe3ynbTaThl  OOydeHHus 1O
JTUCHHUTIIINHE

VYMeTb: PUMEHSTh
¢u3nyecKkue 3aKOHbI TEOPUU
AIIEKTPUYECTBA JUIS PEIICHHS
TUIIOBBIX 3a7a4

1.3apsn Q paBHOMEPHO pacHpesiesieH o Koiblly paanyca R,
BBIIIOJTHEHHOMY U3 TOHKOH npoBoJioku. Ha ocu kosnbla Ha
PacCTOSIHUU Z OT €ro LIEHTPa HaXOAUTCs TOUCUHBIH 3apsia q.
Hailinure cuiny, A€MCTBYIOIIYIO CO CTOPOHBI KOJIbIA HA
TOYEYHBIN 3apsil.

2.Tonkast 6€CKOHEYHO JUIMHHASI HUTh PABHOMEPHO 3apsiKeHa C
JMHEHHON IUIOTHOCTBIO 3apsi/ia T U OKPYKEHA KOAKCHATIbHBIM
OECKOHEYHO JJIMHHBIM LUIUHIPUYECKUM CI0EM U3
JUBJIEKTPUKA C OTHOCUTEIbHOMN TUAIIEKTPUYECKOM
IIPOHUIIAEMOCTHIO €, (BHYTpeHHUH paanyc ciost R1, HapyKHbIi
— R2). HaliguTe u moctpoiite Ha rpadukax 3aBUCUMOCTH
Dr(r), Er(r), j(r), npunss j(R1) = 0. Onpenenure
HOBEPXHOCTHYIO IUIOTHOCTh CBSA3aHHOTO 3apsja Ha BHELIHEH
MOBEPXHOCTHU JAUIJICKTPUKA.

3.Cepuueckuii konaencarop (R1 u R2 uzBectHsl) 3apsikeH 10
pa3HocTH NoTeHnranoB U u OTKIIIOUEH OT UCTOYHHKA.
Haiinute n3MeHeHne 3JIeKTPOEMKOCTH KOHIEHCAaTopa U
paboTy, coBepIIaeMyl0 BHEITHUMH CUJIaMU NP 3aII0JIHEHUU
KOHJIEHCATOpa AUAJIEKTPUKOM C OTHOCUTEIIBHON
JURJIEKTPUYECKON TPOHUIIAEMOCTBIO €.

4.ToHKkMii cTepKeHb ATUHOMN L, paBHOMEPHO 3apsKeHHBIN C
JIMHENHOM TUIOTHOCTBIO T, COTHYT B BUJIE YETBEPTH
OKpykHOCTH. Haliiure HanpspkeHHOCTh M OTEHIMAI OIS B
LEHTPE ATON YETBEPTH OKPY>KHOCTH.

5.J1Be 6ecKOHEUHBIE TNIOCKOCTH PacIlOIOKEHbl Ha PaCCTOSIHUN
d ¥ paBHOMEPHO 3apsDKEHBI C MIOBEPXHOCTHBIMH TIOTHOCTSIMU
3apsaoB S1 =S u S2 = — 2S. Mex 1y HUMH HaXOJUTCSI CTIOM
JUBJICKTPUKA (€ = 2) TONIHHON /2, BIUIOTHYIO MPUIIETaromInit
K I1epBOH MI0cKocTH. Och X NEPIEHIUKYIIIPHA ITIOCKOCTSM,
HAYajio KOOPIAUHAT COBIAAAET C MEPBOM MIOCKOCTHIO.
Omnpenenute U MocTpoiite Ha rpadukax 3aBucumoctu DX(X),
Ex(x), Px(x), j(X), mpunsiB j(0) = 0. Onpenenure
MOBEPXHOCTHYIO IUIOTHOCTH 3apsA0B Ha OOKOBBIX
MOBEPXHOCTAX JUIIEKTPUKA.

Onucanune MKAJbI OIICHUBAHUA:

Oyenka: 5 (KOTIUIHOY)
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpOIIOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku ebtnoanenus 3uanus; OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTaBISAECTCS
€CJIM 3aJJaHuE PEUMYIIECTBEHHO BHITIOJIHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OUeHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-12. KontpoJabHasi padora Ne2 «Maruerusm»

®opmbl peasusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro Mmeponpustusi B BPC: 26

IIpoueaypa npoBegeHUsi KOHTPOJLHOIO0 MepoNpHuATHs: BolnoaHeHne NUCbMEHHOW paboThl MO
ouneram.

KpaTkoe conep:kanue 3a1aHusi:
HpOBepKa YMGHI/IFI HCIIOJIB30BATh 3aKOHbI MAarHCTU3Ma AJIs1 peHIeHI/ISI 3a1a4

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3arutaHupOBaHHbBIC Bormpocsl/3aganust a1 IpoBEpKU

pe3ynbTaThl OOydYeHHs IO

TUCIUATIITNHE

YMers: MPUMEHSTH 1.ITMHHBIA KOaKCHANBHBINA KaOelb COCTOUT U3 CIUIONIHOTO
¢u3HYecKrue 3aKOHBI TEOPHH MPOBOIHMKA pasinycoM R1 u mosoit TOHKOCTEHHON 000JI0UKH
MarHeTusma Uil PelIeHUs paanycom R2> R1. Dta nByxmpoBoHas cucreMa o0TeKaeTcs
THUITOBBIX 3a]1a4 TOKOM [. [IITOTHOCTH TOKa MO CEYEHUIO CIUIOLIHOTO

IIPOBOJHMKA MOCTOSIHHA. OnpenenuTe 3HaueHUsI MarHUTHOM
WHIYKIMH B 3aBUCUMOCTH OT PaJidaibHON KOOPAUHATHI I' U
mocTpoiiTe rpaduk 3aBucumMoct B(r)

2.B 01HOM MIOCKOCTH € OECKOHEUHO JITTMHHBIM IPOBOJIOM, 110
KOTOpOMY TeueT TOk |1, pacriosioskeHa npsiMOyroJibHasi pamMmKa
co cropoHamu a u b, o6Tekaemas Tokom 12. Haiigure cuibl, ¢
KOTOPBIMHM MarHUTHOE TOJI€ MPSIMOT0 TOKA JEMCTBYET Ha
Ka)XJ1yl0 CTOPOHY paMKu. PaccTostHue ot mpoBoja 110
OnmKaiiiel CTOpOHBI paMKH C.

3.B nenTpe Topua JJIMHHOTO COJIEHOU/ 1A C IITOTHOCTHIO
HaMOTKH N pacrojiokeHa paMka u3 N BUTKOB IJIOIIAIbIO S.
[110CKOCTB paMKHM COCTaBIISIET YroJl & C OCBKO COJIEHOUA.
Pamka MeuIeHHO niepeMeniaercs B IEHTP COJIEHOM 1A C
OJIHOBPEMEHHBIM IIOBOPOTOM B IOJIO)KEHHUE YCTONYHUBOIO
paBHOBecHsl. ONpenennTe BpallaroIliii MOMEHT CHUJI,
JEHCTBYIONIMI Ha paMKy B HauaJlbHOM IOJIOKEHUHU U padoTy
CHJI 10 niepemenieHnio paMku. Cusa Toka B conerouze |1, cuna
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3anjgaHUupOBAHHBIE Bormpocsl/3aganust A MpoBEPKU
pe3ynbTaThl  OOyYeHHUs IO
JUCITUILINHE

TOKa B pamke 12

4 Mexny nByMs IPOBOJAaMU ABYXITPOBOIHON JTMHUHU C TOKOM
cuioi | B 01HOM MJIOCKOCTH ¢ HUMH PACIIOIOKEHBI
CUMMETPUYHO OTHOCHTEIIBHO IPOBOJIOB JBE IIMHBI,
3aMKHYTBIE€ C OJHOM CTOPOHBI Ha CONPOTHUBJIEHUE R.
PaccrosiHre OT ka0 MIKMHBI 10 OyvKaiiiero mposoja a. 1o
LIMHAM CKOJIB3UT C IMOCTOSIHHOM CKOPOCTBIO V CTEPKEHB
maHol |. OnpenenuTe: Cuily M HalpaBJIeHHE TOKA B KOHTYPE;
BHEIIIHIOIO CHJTY, KOTOPYIO HEOOXOIUMO MPUIIOKHUTH K
CTEPIKHIO JIJISI TAKOTO JIBFDKCHHS

5.06M0TKa TOpOUJANIbHON KaTYIIKH KBaIPATHOTO CEYEHUS CO
CTOPOHOH @ U BHYTpeHHUM paaunycoMm RO oO6TekaeTcst TOkoM |.
Uucno ButkoB oOMoTkH N. Ornpeaenure SHePru0 MarHuTHOTO
T10JIs1, COCPETIOTOYCHHYIO B KaTYIIKE

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTITUIHOY)
Huoicnuii nopoe svinonnenus 3a0anus 8 npoyenmax.: 85
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuxu evlnonnenus 3Hanus: OueHKa "Xopouo" BEICTaBIsAETCS €U
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a9

Oyenka: 3 («yl0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/1aHU€ IPEUMYILLECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIISIETCS
€CJIM 33/1aHUE BBIIIOJIHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBIIIOJIHEHO

4 cemecTtp

KM-13. 3amura 1adoparopHbix padot «BosiHoOBasi onTuKa»

®opmbl peaausanuu: YcrHas popma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa npoBeieHNsI KOHTPOJIBLHOIO MEPONIPUATHS: Y CTHBIN OIPOC 10 Ouieram.

KpaTlcoe CoA€cpKaHME 3alaHUA:
HpOBepKa 3HAHUS OCHOBHBIX 3aKOHOB BOJTHOBOM ONTHUKU U YMCHHA UX UCIIOJIB30BAThL IJIA

pemIeHus 3a1a4

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3annaHupoBaHHbIE  pe3yabTaThl | Borpockl/3ananus s mpoBEpKU
00y4YeHHs 110 TUCHIUTUIMHE
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3amnaHUpoOBaHHbIE  pe3yabTaThl | Bormpockl/3aganus 1 npoBepKu
00y4YeHUs 10 TUCITUTLINHE
3HaTh: OCHOBHbBIE 3aKOHBI 1.B 4em 3akitouaercs sBiieHHe HHTEpdepeHun?

BOJIHOBOI ¥ KBAHTOBOM ONTHKH

2.Ilouemy npu Habmr0IeHUN KoJiel, HproTOHA B
OTPa)KEHHOM CBETE IIEHTP MHTEPPEPEHIIMOHHON KapTHHBI
TEMHBIN?

3.0t 4yero 3aBUCHUT pe3yNbTaT HHTEP(PEPEHIINH JIBYX
Ty4ei?

4 Kakoe siBIeHHE Ha3bIBaeTCs AU pakiuei cera?
5.Kakas BeslMurHa Ha3bIBAETCS IEPUOIOM

T (HPaKITMOHHON PEIICTKH ?

YMeTh: TpUMEHSTHh (PU3UUECKHe
3aKOHBI BOJIHOBOW M KBaHTOBOM
ONTUKU JJI PELICHUS THUIIOBBIX
3a1a4

1.Ontryeckas pa3HOCTh X0/a IBYX HHTEP(PEPUPYIOIINX
Jydel MOHOXpoMaTHdecKoro ceera A = A/3. Onpenenure
pa3HocTh (pa3 KomeOaHmit

2.IIpuBeanTe ONTHYECKYIO CXeMY HAOIIOACHHS KOJEI]
HprotoHa B oTpakeHHOM cBeTe. BriBeuTE BhIpa)KEHUE
JUISL paINyCOB TEMHBIX KOJIEI

3.BoiBeuTe BbIpaskeHUE AJIs ONITUYECKOM pa3HOCTH X0Ja
JIBYX BOJIH B OTIBITE ¢ HHTEpPepomeTpoM MalikenbCcoHa B
nabopaTopHoi padbore Ne 46

4.0Onpenenure yrioByro MUPHUHY HEHTPAIBHOTO
MaKCHMyMa IIpU HOPMAJIbHOM MaJICHUU
MOHOXPOMaTHYECKOI'0 CBEeTa ¢ JIMHOM BOJIHBI A = 0,5
MKM Ha el mupuHoit b = 0,1 mm. Paccrosinue 1o
skpana |l =1 m

5.IMepuon nudpaxiponHoi perrerku d = 5 mxm. Ha
pelIeTKy HOPMAJIbHO Ma/laeT CBET C JUIMHOM BOJHBI A =
0,5 mxM. Kakoro Hanb6osb111ero nopsiika MakCUMyM
MO’KHO MOJYYUTh HAa TAKON penieTke?

Onucanue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIHYHO)

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

Oyenxa: 4 («XOpOILIO»)

Huoicnuil nopoe evinonnenus 3a0anus 6 npoyenmax.: 65
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS ECIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE JJIS PEIICHUS 3a/1a4

Oyenka: 3 («yIOBIETBOPUTEIHEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuku ebinonneHus 3nanus: OueHKa "yI0BIeTBOPUTENLHO" BBICTABISETCS
ecJM 3aJjaHue IPEUMYIIECTBEHHO BBITIOIHEHO

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIIOJIHEHO

KM-14. 3ammura sadoparopHbix pador «BosiHoBast onTuka-2»

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas padora
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Bec koHTpOBbHOrO0 MeponpusTusi B BPC: 25
IIpouenypa npoBeaeHnsi KOHTPOJbLHOT0 MEPONIPUATHSA: Y CTHBIN OMPOC IO OUJIETaM.

KpaTlcoe CodcpiKaHUuE 3alaHUA:

HpOBepKa 3HAHHS OCHOBHBIX 3aKOHOB BOJIHOBOM OITHUKH U YMCHUA UX UCIIOJIB30BaTh AJIAd

pelIeHus 3a1a4

KoHTposibHbIe BONPOCHI/3a1aHUA:

3amnaHupoBaHHbIe — pe3yNbTaThl | Bornpockl/3aganus s npoBepKu
00y4eHUs IO TUCHUILINHE
3HaTh: OCHOBHBIE 3aKOHBI 1.Kakue UCTOUHHMKY CBETa HA3bIBAIOT KOT€PEHTHBIMU?

BOJIHOBOI ¥ KBAHTOBOM ONTHKH

2.YeM oTIMYArOTCS MKy CO00# pactpeeneHus
WHTEHCUBHOCTH Ha SKpaHe MpU AUPPAKIIUU HA JBYX
IIEIIX U OT OAHOM Iein?

3.Uto onpenenseT HanOOIbIINN MOPSIOK TITABHOTO
MaKCUMyMa, KOTOPBI MOXHO HAOJI01aTh Ha
TupaKIMOHHON penieTKe?

4 IlosicHuTe, MOYEMy MPU OTPAKEHUH OT JUIICKTPHUKA
CBET MOJSPU3yeTCs

5.Yem otnuyaercs BUJ CIIEKTPOB, MOJYUYEHHBIX C
MTOMOIIBIO TPU3MBI M TU(DPAKITMOHHON PEIICTKH ?

YMeTb: TpUMEHSTh (U3NIECKue
3aKOHBI BOJIHOBOM M KBaHTOBOU
ONTUKH JUIsI PELICHUS THUIIOBBIX
3aj1a4

1.BeiBeauTe popMyity i ONIPEACIICHUS] ITTUHBI BOJHBI B
onbITax ¢ ounpuzmoit @penens B mabopaTopHoit padoTe No
42

2.Panuyc neBsToro TeMHOro Kousblia HetotoHa,
Ha0JII0JaEMOTO B OTPAXKEHHOM CBETE C JUNTMHOW BOJIHBI A =
400 1M, okazancs paBubM 0,3 MM. Haiinure paguyc R
JIMH3BI

3.I1py MOBBIIEHUH 1aBJICHUS B KIOBETE EPEMECTHIIOCH 5
MOJIOC B TIpoIiecce HAOIOIEHUS Ha YCTAaHOBKE B
naboparopHoit pabote Ne46. Ha ckonbko yBenuumuics
nokasarejb npeioMicHus Bo3ayxa? Jnuna koBetsl | =
79,1 MM, 1IuHA BOJIHEL A = 632,8 HM

4 ITpu BpallleHUH aHaIM3aTOpa HHTEHCUBHOCTD
MPOILEIIEr0 CBETa MEHsIach B 2 paza. Onpenenure
CTEMEeHb MOJISIPU3AIUMHY TTAJAI0IIETr0 CBETa

5.Haiinute cBA3b MeXy (pa30BOi CKOPOCTHIO V U
TPYIIIOBON CKOPOCTHIO U, €CITH 3aKOH JTUCIIEPCUU UMEET
Bua: v = bk (b — mocrostHHas, K — BoIHOBOE YHCIIO)

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHO)

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

Oyenxa: 4 («XOpOIIIO»)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 65
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHkKa "Xopoo" BICTaBISIETCS €CIIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yI0OBIETBOPUTEILHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
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Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BBICTABIISAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHuE BBHIMIOJIHEHO HEBEPHO WJIM MTPEUMYILIECTBEHHO HE BBIITOIHEHO

KM-15. 3ammura 1adoparopHbix padot « KBaHTOBBIE CBOIICTBA CBETa)

@opmbl peaau3anuu: YcrHas popma

Tun KOHTPOILHOT0 MeponpusiTus: JlaboparopHas padora
Bec konTpoabHoro meponpusitusi B BPC: 25
IIpouenypa npoBeaeHnss KOHTPOJBLHOI0 MEPONPUATHA: Y CTHBIN OMPOC 11O OHUIIETaM.

KpaTkoe conep:kanue 3a1aHusi:

HpOBepKa 3HAHHS OCHOBHBIX 3aKOHOB KBAaHTOBEIX CBOMCTB CBETa U YMCHUA UX UCIIOJIB30BATh

A PCHICHUA 3a/1a4

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/Ip0BaHHHe PE3YJIbTAThI BOHpOCBI/SaI[aHI/IH AJI1 IIPOBEPKU

06y‘~I€HI/I$I 10 AUCLUIIIINHE

3HaTh: OCHOBHBIE 3aKOHEI
BOJIHOBOI ¥ KBAHTOBOM ONTHKH

1.Chopmynupyiite 3akoH Kupxroda. CootHomieHue
MEXy KaKUMU (U3NIECKUMHU BEIIMYMHAME OH
yCTaHaBIUBAET?

2.Ilouemy B ypaBHEHUE DUHIITEHHA BXOJUT
MaKCUMaJbHOE 3HAYEHUE KUHETUYECKOW SHEPTUH
($hOTOIEKTPOHOB?

3./laiiTe onpeneneHre OCHOBHBIM XapaKTepUCTUKaM
TEIUIOBOTO U3JIy4YEHUsI: CBETOBOMY MTOTOKY,
JHEPreTUYECKON CBETUMOCTH, CIIEKTPaIbHON IIIOTHOCTU
SHEPreTUYECKON CBETUMOCTH

4.Kax, 3Hasl 3aBUCUMOCTb MAKCUMAJIbHON KHHETUYECKON
SHEPrUMu POTORIEKTPOHOB OT YACTOTHI MA/IAIOIIEr0 Ha
(doTokaTo cBETa, ONPENEIUTh PadOTy BbIX0JIa MaTepraa
(dboTokaToa 1 3HaYeHHE MOCTOSTHHOM [1manka?
5.Hapucyiite npuMepHbIN BU BOIbTaMIIEPHOU
XapakTepucTuku ¢orolnemenTa. [louemy npoucxoaur
HacblleHue Gororoka?

YMeTh: npUMEHSTh (U3HUYECKUE
3aKOHBI BOJIHOBOM M KBaHTOBOM
ONTUKHU IJI1 PEIICHUS TUIIOBBIX
3a7a4

1.Bo ckonbko pa3 Bo3pacTeT IHEpreTuyecKas CBETUMOCTD
abCOJIIOTHO YEPHOTI'0 Teja MPH YBEITUUYEHUH €r0
a0COJIIOTHOM TeMIlepaTyphl B 2 pa3a?

2.Kpacnas rpanuna ¢poroaddexra 1 Boabppama
cooTtBeTcTBYeT A = 230 HM. Kakyto JIMHY BOJIHBI JOJIKHO
UMETH Ma/1atolee Ha BOJIb(PPaMOBBIM KaTo U3Ty4YeHHE,
YTOOBI MaKCHMaJbHasl SHEPrusl UCIYCKAEMbIX IEKTPOHOB
o6buta paia W = 1,8 3B?

3.Temneparypa T aGcomtoTHo uepHoro Tena pasHa 5000 K.
Ha xakyro JuiMHY BOJIHBI IPUXOAUTCA MAKCUMYM
CHEKTPAJIbHOM MNIOTHOCTH SHEPIe€THYECKON CBETUMOCTH?
4.CnexTpaipHas IVNIOTHOCTh YHEPIE€TUUYECKON CBETUMOCTH
abCOJIFOTHO YEpHOTO Tejla UMEET MaKCUMYM Ha JUINHE
BostHBI Amax = 580 um. KakoBa Temneparypa tena?
5.Kpacnas rpanuna goroaddexra 11 HeKOTOpOro
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3anmaHUpOBaHHbIE  pe3ynbTaThl | Bompockl/3aganust 1isi IpOBEpKU
00y4YeHUs 10 TUCITUTINHE

Metamia A = 330 am. YeMy paBHa paboTta BeIX0aa IS
3TOro MeTaua?

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonenus 3a0anus 6 npoyenmax. 65
OnucaHnue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)
Onucanue xapaxmepucmuxu 6blnoanerus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-16. 3amuTa 1a60paTopHbIX padoT «JJ1eMeHThl KBAHTOBOI MEeXaHNKH M AaTOMHOM
busnkn»

®opmbl peanusanun: YcrHas popma

Tun koHTpoIbLHOrO MeponpusiTus: Jlaboparopnas padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJIBLHOIO MEPONIPUATHSA: Y CTHBIN oNpoc 1o oueram.

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

HCIIOJIB30BaTh JIs pCIICHUS 3a/1aq

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3aIIaHUPOBaHHbBIE pe3ynbTathl | Bonpockl/3ananus s npoBepKu

00y4YeHHMsI 10 TUCHUIUIMHE

3HaTh:  DJIEMEHTapHbIE  OCHOBBI 1.KakuMu KBaHTOBBIMM YMCJIAMU OTHCHIBAETCS
KBAaHTOBOM MEXAaHMKHM U OCHOBHBIE COCTOSIHUE DJIEKTPOHOB B aTome?

3aKOHBI aTOMHOW (QU3UKHU 2.B ueM 3akitouaeTcsi pU3NYECKUN CMBICT OOPOBCKUX

pannycoB OpOUT 3JIEKTPOHOB B aTOME BOJI0poJia?

3.0T Kakoro ypoBHs IPUHITO OTCUUTHIBATH SHEPTHIO
2NEKTPOHHBIX YpoBHEN? HapucyiiTe kauecTBEHHO
yarpamMmy ypoBHEH 3Hepruu aToMa Bojopoja

4.B ueM cocrout runoresa je bpoiina?

5.I1ouemy nmst HaOmrOAeHUS TUGPAKIIMOHHBIX KOJIEI] B
ycTaHOBKe JabopaTopHoii pabotsl Ne 57 ncnosib3oBaHa
MOJINKPUCTAIIINYECKas! IJIEHKA, 8 HE MOHOKPUCTAIL?

YMeTh: NPUMEHATH 3JIEMEHTapHbIE 1.Ilpu nepexoae 2MEKTpOHA aTOMa BOJIOPOAA € OJJHOU
OCHOBBI KBAaHTOBOM MEXaHUKH U OpOUTHI Ha JIPYTyIo, O0Jee OIU3KYIO K APy, SHEPTUS
¢u3nueckue  3aKOHbl  aTOMHOM aToMa ymeHblaercs Ha 1,89 3B. IIpu atom arom
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3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3aganus s npoBepKu
00y4YeHUs 10 TUCITUTINHE

GU3MKA IS PEIICHUS THUITIOBBIX BOJIOpO/a M3JydaeT KBaHT cBeTa. Onpenenure JINHY
3aJa4 BOJIHBI U3Ty4YEHUS

2.Haiiiute MUHUMaJIbHO-BO3MOKHYIO JUIMHY BOJIHBI
W3JIy4eHHsI aToMa BOJIOPO/ia

3.Kakast njimHa BOJTHBI U3JIYYEHHUSI COOTBETCTBYET
mepexo1aM MeX1y YPOBHsIMH ¢ N =5 u n = 2?
4.BeiBenete GopMysy sl SKCIIEPUMEHTATLHOTO
onpeJieeHUs JJIMHBI BOJIHBI, COOTBETCTBYIOIIEH
AJICKTPOHY B JJabopaTopHoi padote Ne 57

5.Haiinure mmHy BonHBI Ae bpolis i 21€eKTpoHa,
obnagaroniero kuHeTu4Ieckoi sneprueit 100 3B

Onucanue MIKAJbI OICHUBAHUSA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WITH BBITIOJTHEHO MMPEHMYIIICCTBEHHO BEPHO

Oyenka: 4 («X0OpOIIO»)
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 65
Onucanue xapakmepucmuxu evinonenus 3Hanus: OleHKa "Xopoo" BEICTaBISAETCS €ClIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAINIPABIICHHUE ISl PELICHUS 3a71a4

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBIIIOJIHEHO HEBEPHO MJIM MPEUMYILECTBEHHO HE BBIIIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsera

1. B cocyne naxonstcs 0,1 mosb yriiekucioro rasza u 6,4 r kucinopoza npu temieparype 400 K

u gasienuu 0,1 MIla. Onpenenure: 00beM cocya; MapuuagIbHOE JaBICHUE KUCIOPO/a;
BHYTPEHHIOIO SHEPTUIO0 CMECH Tra3oB; 3P (HEKTHBHYIO MOJISIPHYIO MacCy CMECH Ta30B.
2. YckopeHHne MaTepuaibHON TOYKH, HOPMAIbHOE U TAHTE€HITUAIBHOE YCKOPEHUSI.

Kunemarnueckuii 3aK0H ABUKEHUS MATEPUAIBHOM TOUKH B CIIy4ae MOCTOSIHHOIO YCKOPEHHS.
JIBuKeHue Tel B M0JI€ CUIIBI TSDKECTH. ['paHuIIbl IPUMEHUMOCTH KIIACCHUECKOTo crocoba

OMNUCAHUS JBUKEHUS TOUKHU.
3. CopmynupyiiTe OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHO-KHHETUYECKOM Teopun. JlaiTe

OIpe/ie/ICHUE MOHATUIO «HMJI€aTbHBIN T'a3». 3alUIINTE OCHOBHOE YPABHEHHE MOJIEKYIISIPHO-

KMHETUYECKOW TEOpUU JJIs 1aBIICHUS UI€aIbHOTO rasa.
IIpoueaypa npoBenenust

1. CtyneHt nonyvaer Ouer.
2. 'oToBUTHCS K OTBETY B TeueHHE | yaca, Jienast HE0OXOAUMBIE 3allMCH B JIUCTE OTBETA.
3. OTBevaer Ha BONPOCHI IK3aAMEHATOPY.

L. Ilepeuenv Komnemenyuit/uHOUKaAMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8

0C60€HUA 0ucuunﬂunbt

1. Komnerenumnss/Muankarop: UJ{-5Sonk-3 JleMoHCcTprpyeT oHMMaHue (PU3NUECKUX SBICHUM U
yMeeT NPUMEHATh (PU3NYEeCKHUEe 3aKOHBI MEXaHUKH, MOJIEKYJISIPHON (DPU3UKH, TEPMOJUHAMUKH,

SJICKTPHUYCCTBA 1 MarHCTU3Ma AJid PCIICHUA TUIIOBBLIX 3a/1a4

Bomnpocel, 3axanus

1.1. ITnaropma amunoi# | 1 Maccoit M1 MOXKeT mepemMenaThesi 6e3 TPEHUS MO TIIAJKOM
TOPU30HTAJILHON MOBEPXHOCTH. YeaoBek Maccoil M2 mepexoauT ¢ 0OHOTO KOHIIA I1aT(hOpPMbI
Ha JIpyroii ee KoHell. Onpedenume, Ha KAKO€ PACCTOSHUE CABUHETCS P 3TOM IIaThopma.

2. Pactipenenenne MakcBemuia MOJIEKYIN [0 MOAYJSM cKopocTel. [TpuHumn netansHoro
paBHoBecusi. CMbICH DYHKITUU pacTipeieiieHusl. 3aBUCUMOCTh (DYHKITUN pacipeiesieHus: OT
TEMIIEPATYPHI.

3. JlaiiTe onpeseneHue MOHATUIO «MaTepHalibHas Touka». UTo Ha3bIBaeTCsl KHHEMaTUYECKUM
3aKOHOM JIBMKEHHS MaTepuasibHOM Touku? Jlaiite onpenenenue Gpu3nueckuM BeIMUUHAM:
nepeMelieHne, CKOpOCTh, YCKOPEHUE, MYTh.

2.1. A3oT m3o0apuyecku pacmmpsiercs oT oobema 3 11 1o o0bema 5 i1 pu gasnenuu 0,3
MlIlIa, a 3ateM n3oxopHo oxnaxmaercs 10 nasienus 0,1 MIla. Onpedenume. wu3MeHeHUE
BHYTPEHHEH SHEpPrHuM rasza 3a BeCh Ipolecc; paboTy rasza; KOJIM4eCTBO MMO/IBEJICHHOMN TEIIOTHI
B 9TOM IIpoIIecCe.

2. BHyTpeHHUE U BHEIIHNE CHJIBI CHCTEMBI MaTepUANIBHBIX ToueK. MiMmynbsc MarepuaibHON
TOYKH U UMITYJIEC CUCTEMbI MaTepHANIbHBIX ToueK. IMIynbe cuiibl. 3aKOH COXpaHEHUS
UMITYJIbCa ISl MaTEpUAIbHON TOYKU U JIJISl CUCTEMBI MaTEPUAIIBHBIX TOYEK.

3. 3anummuTe 6apoMeTpUUecKyr0 GOpMYITy U MOSICHUTE €€ (PU3UIECKUN CMBICIT.

3.1. Kinun maccoit M nmokouTcst Ha TJ1aIkOM TOPU30HTaNbHOM cToje. Ha riaakoi
MOBEPXHOCTHU KJIMHA Ha BbIcoTe H nexut 6pycok maccoit m. HakiioHHas rpaHb KIMHA UMEET
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TUTABHBIN TIEPEX0]] K CTONy. Onpedenume CKOPOCTh KIIMHA B TOT MOMEHT, KOTJja OpYyCOK
COCKOJIL3HET Ha CTOJ.

2. BHyTpeHHsIs SHEpTUsl CUCTEMBI MOJICKYJI U BHYTPEHHSSI SJHEPTHsI UCTBHOTO Ta3a. [lonsTue
Yucia CTerneHe cBo0oabl. TeopeMa 0 paBHOpPACIIPEACIICHHH YHEPTHH 110 CTEIICHSIM CBOOO/IBI.
CriocoObl I3MEHEHHS BHYTpeHHEH dHeprun. GopMyTupoBKa MEPBOT0 HaYaia TEPMOAMHAMHKH.
3. JlaiiTe onpeneneHue MOHITHIO «IIEHTP MacC CHCTEMBl MaTEPHATBHBIX TOUEK).
CdopmynupyiiTe TeopeMy O ABHKEHUU [IEHTPA MACC CHUCTEMbI MATEPHATBHBIX TOUYEK.

4.1. CryneHuaTslii 0JI0K TIOJBEIICH K MOTONKY. K KOHIIaM IBYX MeadbHbIX HUTCH,
HAMOTAHHBIX Ha OJIOK B MPOTHBOIIOJIOKHBIX HAMIPABJICHUSX, IPUKPETUICHBI TPY3bl MaCCAMU
=1 xr u M =3 xr. Paguycel mkuBoB 6;10ka I = 20 cm u R = 10 cm; MoMeHT uHepuuu 6710ka | =
0,15 krxm2. Onpeodenume yCKOPEHUS TPY30B.

2. Termota u pabora. TemnoeMKocTh uaeanbHOro ra3za. Onpeaenenue padoThI ra3a B
pou3BoOJILHOM Mporiecce. [lepBoe Hagano TepmoauHaMuku. Ero pasnudnabie GOopMyTUPOBKH.
Beunsrit gBurarens nepBoro poja. [lpumeHenne nepBoro Havyajga TEPMOJIMHAMUKH K
M300apUIECKOMY M H30TEPMHUYECKOMY MPOIIECCaM.

3. CopmynupyiiTe 3aKOH COXpaHEHHs] MEXaHHUUECKON YHEPTUU U YCIOBUS €r0
BBITTOJTHUMOCTH.

5.1. TOHKOCTEHHBIN MUIMHAP CKAThIBaeTCs 0€3 MPOCKaAIb3bIBAaHUS 110 HAKJIOHHOHN MJIOCKOCTH
JutnHoM |, oOpasyromieit yron a ¢ ropuzoHToM. Onpedenume. CKOPOCTh LIEHTPA MacC y
OCHOBAHMS HAKJIOHHOM IIIOCKOCTH.

2. SIBnenus nepeHoca. TermaonpoBOAHOCTh Kak ABJICHUE MepeHoca. 3akoH Dypee.
KauecTBeHHOE M KOTMYECTBEHHOE OMMCAHUE TETIONPOBOJHOCTH, HCXO/S U3 MOJIEKYJISIPHO—
KuHEeTHYIeCcKoi Teopuu. KodddummeHT TerionpoBoTHOCTH U €ro 3aBUCUMOCTh OT JIaBJICHUS U
TEMIEPaTypHI.

3. JlaiiTe ompeaenieHUe MOHSATHIO «BpalaTelIbHOE IBIYKEHUE a0COIOTHO TBEPOTO TEIAY.
Cdopmynupyiite onpeaeneHus IMHAMHUYECKUX XapaKTepUCTUK BPAllaTEIbHOTO JABMKECHUS
TBEPJOTO TeJla: KMOMEHT HWHEPIIUN», KMOMEHT CHIIBI», KMOMEHT UMITYJIbCAY.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUNA

1.Beibepute ¢popmyny Broporo 3akoHa HetoTroHa

OTBeTHI:
L. =mg
2. =ma

= kx

L

M =M =M -

4. Y E=mv

BepHsliii otBeT: 2
2.Beibepute hopmymy i OpeneeHUs CUITBI TPEHUS CKOJTbKEHUS
OTBeTsI:
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3.bpycok Maccoif m = 2 Kr TAHYT ¢ Topu30oHTaNnbHOM cuioi F = 10 H no ropuszonTanbHol
wiockocT. KoaddunmenT tpenus mexay 6pyckom u miockocteo i = 0,1. Haiinure
yckopeHue Opycka. Y ckopeHre cBOOOIHOTO MajeHus MPUHATH paBHbIM 10 m/c2

1
2.
3.
4

4.Bri6epute popmyiy aJig pacdeTa MOMEHTA MHEPLIUU MAaTepUATIbHON TOYKHU Maccou M,
HaxoJdIlelcs Ha PacCTOSIHUU I OT OCH BpallleHUs

L.

-

3.

TpCK

4.

TP.CK

Bepnblii oTBeT: 3

OTBeThI:
9 m/c2
11 m/c2
5 m/c2
4 m/c2
Bepnwsiii otet: 4

OTBETHI:

Tp.CK

FTPEE = mg

= kx
= N

my
2
mr

2 f=—

W
~
[

BepHnplii oTBeT: 3

2
2
mr

2 2
Zmr

3

= Mg

5.MatepuanbHasi TOUKa BPAILIAETCSI 10 OKPY>KHOCTH C IMTOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO IO

4acoBoii cTpelnke (cM. puc.) OnpenenuTe HaNpaBICHUE YTIOBONH CKOPOCTH.
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OTtBeTsI:
1. oT HabmomaTens
2. K HaOJIFO JaTeiro
3. coHarpaBJieHa C JINHEHHOM CKOPOCThIO
4. HaripaBJIeHa TPOTUBOMOJIOKHO TUHEHHON CKOPOCTH
Bepnsiit otBeT: 1
6.YpaBHEHHE COCTOSIHUS UeaabHOro ra3a (ypasHenue Knaneiipona-Meneneena)
OTBeTHI:
1. pV = const
2. p/T = const
3. p/V = const
4. pV =vRT
Bepnwsiit otet: 4
7.3aKOHYUTE OTpEJICIICHHE:
«M30TEpMHUUECKHUI TTPOLIECC — ATO MPOLIECC, MPOUCXOIALUIUN B TEPMOJIMHAMUUECKOU CUCTEME
MIPU TIOCTOSIHHOM (TIOCTOSIHHOM). . .»
OTBeTsI:
1. naBiIeHUHn
2. obbeme
3. TemmiepaTtype
4. macce
Bepnplii oTBeT: 3
8.Kakoii mporiecc mporcxoauT B TEPMOJIMHAMUYECKON crucTeMe 0e3 TeroooMeHa ¢
OKpY>KaroIIen cpeaoit?
OTBeTsI:
. 1300apHBIi
. U30XOPHBIN
. U30TEPMUYECKUI
. annabaTHBIA
BepHnpslii oTBeT: 4
9.1 neanbHbIi OTHOATOMHBIN Ta3, 3aHUMaronui npu nasienuu pl = 0,2 MIla o6sem V1 = 0,02
M3, HarpeBaeTcst U300apHO Tak, YTo ero ooveM yBennuubaercs 10 V2 = 0,03 m3. Haiinute
KOJIMYECTBO TEIUIOTHI, TTOJIBEICHHOE K Ta3y B 3TOM Ipoliecce.
OTBeThI:
1.5 xJx
2. 10 xJIx
3. 30 x/Ix
4.2 xJIx

A WN R~
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Bepusiit otBerT: 1

10.113 kakuX TEpMOJUHAMUYECKUX MPOLIECCOB COCTOUT UK KapHo?
OTBeTHI:

1. JIBa M30TEpPMHUYECKHX U JIBa auabaTHBIX

2. N30oTepMuueckmii, n300apHbIiA, N30XOPHBIH, aarnadaTHbIH

3. JIBa n300apHBIX U JIBa H30XOPHBIX

4. JIBa N130TEpMUYECKUX U JBa U300apHbIX
Bepnsiit otBeT: 1

II. Onucanue wkKanvl oueHUBAHUA

Oyenka: 5 («OTIUIHOY)
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmuku 6blnoIHeHuss 3Hanus: PaboTa BeIIOIIHEHA B paMKax "MPOABHHYTOTO'
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYTUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4 («X0OpOIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu 8blnoaHeHus 3uanus: PaboTa BeimojgHeHa B paMKkax ""0a3o0Boro"
YpOBHS. BOJILITUHCTBO OTBETOB JaHbl BEPHO. B yacTh MaTepuana ecTh He3HAYUTEIIHHBIC
HEJO0CTaTK!

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeINoOHEHA B paMKax "moporosoro”
ypoBHsi. OCHOBHAsl 4acThb 3a/laHus BBIMIOJIHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)
Onucanue xapakmepucmuku 6blnonneHus 3uanus: PaboTa He BHIIIOJIHEHA WM BBIIIOJHEHA
NIPEUMYIIECTBEHHO HETPaBHIIEHO

II1. IIpasuna évicmasnenusn umo2o60i OUeHKU no Kypcy

Onenka ompenensiercss B COOTBETCTBUM C [lonokeHnem o OaIbHO-PEHTHHIOBOM CHUCTEME AJIS
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

3 cemecTp
dDopMa NPOMEKYTOUYHOM aTTecTaluu: DK3aMEH

IIpumep Ounera

1. 1.Mo gByMm LWIMHAM, PacrnoOKEHHbIM B O4HOM NJIOCKOCTU C AJIMHHBIM NPAMOIMHENHBIM NPOBOAOM C
CUI0M TOKa | NapannenbHo NPOBOAY CKOMb3UT MPOBOAHUK AJIMHOM | CO CKOPOCTbIO U. KOHLbI LWKH
3aMKHYTbI Ha conpoTuBieHne R. PaccTosiHue oT banKaiwel WwWuHbl 0 NpoBoAa xo. MNpeHebperas
COMPOTUBNAEHMEM WWNH W NPOBOLHUKA, ONpeaenvTe CUay MHAYKLMOHHOIO TOKa U ero Hanpas/ieHue.

2. DNEeKTpUYECKUH 3apsi]l U €ro OCHOBHBIE cBOMCTBA. HanpsxeHHOCTh. [IprHIMD
CYINEPIIO3UINH U IPUMEPHI ero npuMeHeHus. Cuia, AeHCTBYIONas B 3JIEKTPHUECKOM I0JIE Ha
TOYEYHBIN U pacIpeIeIeHHbIN 3apsiI.

3. BeIHY>KI€HHBIE AJIEKTPOMarHUTHHIE KojeOaHus. SIBIeHne pesoHaHca (s
MOCJIEIOBATEIHLHOTO K0JIe0aTeThHOTO KOHTYPA).
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IIpoueaypa nposenenust

1. CTyneHT noyry4aer OujerT.
2. T'oToBUTHCS K OTBETY B TeueHue 1 vaca, nenast HeOOXOAUMbIE 3aMKCH B JINCTE OTBETA.
3. OTBeuaeT Ha BOIIPOCHI IK3aMEHATOPY.

I Ilepeuens komnemenyuii/uHOUKAMOPO8 U KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/Muaukarop: N-Somk-3 JemMoncTpupyer nonnmanue Gu3nYecKux sIBICHUN U
yMeeT NPUMEHATh (PU3NYECKHUE 3aKOHbl MEXaHUKH, MOJIEKYIISIPHON (PU3UKH, TEPMOJUHAMUKH,
AJIEKTPUYECTBA U MAarHETU3Ma JUIsl pEIIEHUs TUIIOBBIX 3a/1a4

Bomnpocel, 3axanus

1.

1.

1. B og4HOW NNOCKOCTU C A/IMHHBIM NPAMOJIMHENHBIM NPOBOAOM, CWMA TOKA B KOTOPOM /1, HaxoanTca
MJ0CKaA KBagpaTHaA paMKa CO CTOPOHOM a. bankalilwana CTOpoHa pamKM napasnsesibHa NpoBoay U
HaxoamMTCA Ha PacCTOAHUMU X0 OT Hero. HanguTe cunbl, 4ENCTBYIOWME HA KaXKAYH N3 CTOPOH PaMKM,
€C/IN CMN1a TOKA B paMKe /2. MarHUTHbI MOMEHT PaMKW Hanpas/ieH NPOTUB MArHUTHOM MHAYKLAN,
co3A4aHHoM Tokom /1.

2. Pabota cuit 37eKTpOCTaTHYECKOTO TOJIS M0 TEPEMEILIEHUIO 3aps0B. Pa3HOCTh MOTEHIANIOB.
[Torenuuan. [Ipumepsl pacuera noTeHMaa OIS CUCTEMbI TOYEYHBIX 3apsAI0B U IIOTEHIMANa
MOJIS 3apsiia, HEMPEPBHIBHO PACIPEICIICHHOTO B MPOCTPAHCTBE.

3. lnamarauTHbIN 3P dekT. TUIbl MarHeTUKOB.

2.1. CrepkeHb JumuHOM | Bparaercss B OAHOPOIHOM MAarHUTHOM TI0JI€ ¢ MATHUTHOM
UHAYKIHEW B ¢ mocTosiHHOM yrioBoi CKOPOCTHIO B IUIOCKOCTH, MEPIEHIUKYISIPHOM
HaIpaJICHUIO0 MarHUTHOM UHAYKIMH. OCh BpAILIEHUS CTEPKHS TPOXOJUT YEPE3 €r0 CEPEAUHY.
Onpenenure pa3HOCTh MOTEHIIMATIOB MEX]1y CEPEIMHON CTEPKHSA U OJHUM U3 KOHIIOB.

2. UnTterpanbHas u auddepeHimanbHas CBsI3b MKy HaNPSHYKEHHOCTHIO U MOTEHIIAAIOM
ANEKTPOCTATUYECKOIO MOJIsI. DKBUIOTEHIIMAIbHBIE TOBEPXHOCTU U CUIIOBBIC JIMHUHU
ANEKTPOCTATHYECKOTO MOJIs, UX CBOKCTBA.

3. DHeprus MarHuTHOTO 1MoJsl. O0BbeMHasl ITOTHOCTh SHEPTUU MAarHUTHOTO TOJISL.

3.1. ITo TOHKOMY CTEp KHIO JUTHHBI | paBHOMEPHO pacrpe/iesicH 3apsi/ ¢ JIMHEHHOW TIOTHOCTBIO
7. Haiinure cuity, IEHCTBYIOLIYIO Ha TOYEUHBIN 3aps] (, PACIOI0KEHHBIA HA IIPOIOJIKEHUH
CTEP>KHsI Ha paCCTOSTHUHU XO OT €ro OJrKaiiiero KoHIa.

2. BuxpeBoii xapakTep MarHUTHOTo 1osst. LIupKymsuust BEKTOpa MarHUTHON MHAYKIIUH 110
3aMKHYTOMY KOHTYpPY. BBIBOJI 3aKOHA MOJTHOTO TOKA (TEOPEMBI O IIUPKYJISIIUA MATHUTHON
UHAYKINK). 3. 3aTyXarolue 3JeKTPOMarHUTHBIE KoJleOaHusl. XapaKTepUCTUKU 3aTyXaloIuX
Kosie0aHuM.

4.

1. 1Be KOoHUeHTpuueckune coepobl pagruycamm R1 1 R2>R1 nmetoT 3apaabl g1 U g2 cOOTBETCTBEHHO.
Haligute HanpAaXXeHHOCTb 1 NOTEHLMaAN, Kak GYHKLMIO paccToAHMA OT LeHTpa cdep. MNocTpoitte
rpaduku Er(r) v f(r). Npunate (f)=0. Bbluncante noTeHUMAN LEHTPA CUCTEMDI.

2. MaruuTtHbIi MOMEHT. [[eficTBHe MAarHUTHOTO MOJIsl HAa KOHTYpP ¢ TOKOM. KOHTYp ¢ TokOM B
OJHOPOJTHOM U HEOJTHOPOJHOM MAarHUTHOM IOJI€. DHEPTUsi KOHTypa C TOKOM BO BHEIITHEM
MAarHiuTHOM IIO0JIE.

3. BeIHyX/1IeHHbIE 3JIEKTPOMarHUTHbIE KojiebaHusl. SIBieHne pe3oHanca (Jist
MOCIIE0BATEIHHOTO KOJIE0ATEILHOTO KOHTYPA).

S.

1. Unnnnapuyecknii Bo3ayLHbIM KoHAeHcaTop (paguycbl 06KNafoK M ANnHA M3BeCTHbI — R1, R2, /)
NMOCTOAHHO MOAK/OYEH K UCTOYHUMKY C HanpaxeHnem U. Halgnte mMameHeHMe 31eKTPOEMKOCTH
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KOHAEeHCaTopa n pa60Ty, coBeplwaemytro BHEWHUMU CUN1aMU NPU 3aNOJTHEHNN KOHAOEHCATOPa
,D,M3II€KT|OVI‘-I€CKOﬁ HKNOKOCTbIO C OTHOCUTENbHOM ,CI,VI3IIEKTpVI‘-IECKOl‘/‘I NPOHNLLAEMOCTbIO €.

2. Onbrtel apanes. SIBieHue 3IEKTPOMArHUTHON MHAYKIMK. 3aKkoH Papanes—Makcpeiia u
€ro BBIBOJ] M3 AJIEKTPOHHBIX IIPEICTABICHUIN U U3 3aKOHA COXpaHEHUs dHepruu. Buxpesoe
3JIEKTPUYECKOE 10J1€e, ero cBoiicTBa. [IpaBuio Jlenna. [Ipumepsr.

3. lnamarauTtHbIi 3¢ ¢dexT. Tunsl MarHeTUKOB.

MartepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI

1.Kaxoii 3aK0oH onpenenser Cuily B3auMOJICHCTBUS ABYX TOUEUHBIX 3apsAa0B?
OTtBeTsI:
1. 3akon Kynona
2. 3akoH Amrepa
3. 3akoH Papajnes
4. 3akoH Jlopenua
Bepnsiii orBert: 1.
2.J1Ba 0IMHAKOBBIX TOYEUHBIX 3aps/a (, PAclON0KEHHbIE HAa PACCTOSIHUM T JIpYT OT Apyra,
ortankuBaroTcs ¢ cuioi F. C kakoit cuioit OyyT OTTaNKUBAThCS 3apsi/ibl, €CIIN YBEINYHUTH
paccTosiHuEe MEXA1y HUMU B J1Ba paza’?
OTBeTHI:
1.2F
2.F/2
3. F/4
4. 4F
Bepnpiii otBer: 3.
3.Yemy paBHa HaNpsHKEHHOCTH OIS B IPOBOIHUKAX ?
OTBeTHI:
1.0
2.>0
3.<0
4. He ompezesieHa
Bepnbiii otBeT: 1.
4.Teopema Octporpaackoro-I'aycca ass 31€KTpOCTaTUYECKOTO MOJIS:
OTBeTsI:

(2) = -
1. 0, -0, = o Edl
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BepHnblii oTBeT: 4.
5.Kak 1 BO CKOJIBKO pa3 U3MEHUTCS 3JIEKTPOEMKOCTh MIOCKOTO KOHJIEHCATOPa, €CIIH YBEIUYUTh
paccTosiHuEe MKy ero oOkiiagkaMu B 2 pasza?
OTtBeTsI:
1. YBenuuutcs B 4 paza
2. YMeHbIINUTCS B 2 pa3a
3. Ymensbiures B 8 pas
4. He uzmenurcs
Bepnbiii oTBeT: 2.
6.Tok TeueT Mo KPyroBoMy BUTKY MPOTUB YaCOBOM CTpenku (cMm. puc.). Onpenenure
HAIpaBJIEHUE MATHUTHOW MHAYKIIUU B Touke O.

OTBeThI:
. OT HalJronaress
. K HaOJIIOIaTEro
. BIIPaBO
. BIIEBO
BepHusliii otBeT: 2.

7. Toue4HbIH 3apsi/ BIETAET B MArHUTHOE T0JI€ TaK, YTO €r0 CKOPOCTh MEPIEHANKYISIPHA
JUHUAM MarHUTHOHM nuAyKiun. Kakyio ¢popmy OyaeT uMeTh TpaeKTOpHs IBUKEHUS 3apsiia?

OTBeThI:
1. [Ipsimast muHus
2. Cunycouaa
3. BuHTOBas nMuHUA
4. OKpyXHOCTh

BepHusliii otBerT: 4.
8.ITpsimonrHeHbIN NPOBOIHUK JUIMHOM a = 1 M ¢ TokoM [ = 10 A pacnosnokeH B 0OJHOPOIHOM
MarHuTHOM noje ¢ uaaykuuen B = 0,05 Tn nepneHAUKyISpHO JIMHUAM MarHUTHON MHTyKIUH.
Hailigure cuity, ¢ KOTOpOM MarHUTHOE IT0JI€ IEHCTBYET HA IPOBOJHUK.

OtBeThI:
1.10H
2.2H
3.05H
4.5H

BepHnsiit otBert: 3.
9.KBaznpaTHast pamka co CTOPOHON & HaXOJIUTCS B OJJHOPOHOM MAarHUTHOM II0JI€ C MHIYKIIUEH
B. Yron Mexny HOpManbio K MJIOCKOCTH PaMKU U IMHUSIMUA MarHUTHON MHAYKLIUH 0.
Omnpenenute MarHUTHBIHN MOTOK, MPOXOAAIIUI Yepe3 MIOCKOCTh PaMKH.

OtBeThI:

AW~

37



— Ba’sina
Ba*
0

2
=Ba cosa

Bepnsiii otBer: 4.
10.ITeproa cBOOOHBIX SIEKTPUUECKUX KOJeOaHMid B KOJIeOATEIEHOM KOHTYpE:
OTtBeTsI:

1. I =27~LC

2. I'=2xLC

L
3. 1 =2m—

C
27

LC

o oo o
|

1.
2.
3.
4.

4. T

Bepnsiit otsert: 1.

II. Onucanue wikanvt oueHuganus

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 85

Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoHEHA B paMKax "MPOABUHYTOTO"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYTUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenxa: 4 («X0poILI0»)
Huodienuii nopoe évinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuku 6binonHeHus 3nanus: Pabora BbITOIIHEHA B paMKax "0a3oBoro"
ypOBHA. BONBIIMHCTBO OTBETOB JJaHBI BEpHO. B uacTu MaTepuaa ectb He3HAUYUTEIbHbIE
HE/IOCTATKH

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmukuy 6blnoneHus 3uanus: Pabota BeIIOIIHEHa B paMKax "MOpPOroBoro’
ypoBHs. OCHOBHAS 4acTh 3a/IaHUS BHITIOJTHEHA BEPHO. HA BOIPOCH YTIIYOJIEHHOTO YPOBHS

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
Onucanue xapakmepucmuku 6blnoHeHus 3Hanus: PadoTa He BBIIIOJHEHA WX BBIITOJHEHA
IIPEUMYIIECTBEHHO HENPABUIBHO
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

Onenka ompenensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHHIOBOM cHUCTEME AJIs
ctynentoB HUY «MOW» Ha 0CHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

4 cemecTp
@DopMa NPOMEKYTOUHOM aTTecTAlMM: 3a4ET C OLIEHKOU
IIpumep Onsera

1. Kakue UCTOYHMKHU M3ITy4CHHS HA3bIBAIOT KOTepeHTHRIMU? J[aiiTe onpeneneHre moHsATUsIM
KOT€pEeHTHOCTh, BPEMEHHAsl KOT€pEHTHOCTh, MPOCTPAHCTBEHHAS] KOTEPEHTHOCTb.

2. JlBa KOTE€PEHTHBIX UCTOYHUKA, PACIIOJIOKEHHBIX HA OJJUHAKOBOM paccTossHuu L =4 M oT
9KpaHa UCITYCKAIOT MOHOXPOMATHYECKHUH CBET ¢ JIMHOM BOHBI A = 400 HM. Paccrosinue
mexay ucrounnkamu d = 1 mm. Haiiiure pacctosiHie MeX 1y COCETHUMH MaKCUMyMaMU
OCBEILIEHHOCTH.

IIpoueaypa npoBenenust

- CTYZIEHT NOJy4aeT OUJIET I OJATrOTOBKH OTBETA;

- CTYZIEHT TOTOBHUT OTBET 110 BOIIpocaM Ouiieta B TeueHue He MmeHee 30 MUHYT, Jienasi HE00X0AUMbIe
3aIKCH Ha JINCTE TIOATOTOBKU OTBETA;

- IPENoJaBaTellb YCTHO ONPAIIMBACT CTYJEHTA 110 BOIIpOcaM OuIieTa, 3a/1aBas IpH HE0OXOIMMOCTH
JIONIOJTHUTEIILHBIE BOIIPOCHI

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 U KOHMPOLHBIX 60NPOCOB NPOGEPKU PE3YTbM AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muankarop: NJ-6omk-3 JleMoHCTpUpyeT 3HaHUE 2JI€MEHTApHBIX OCHOB OIITHKH,
KBaHTOBON MEXaHUKU U aTOMHOHN (PpU3HUKH

Bonpocsl, 3aganus
1.1. TIlpuBenute u3BecTHble Bam criocoObl MOMy4YeHUs! KOTEPEHTHBIX BOJIH OT
HEKOTepEeHTHOI'0 UCTOYHUKA. J[eJleHre aMITUTYAbl, AeJIeHIe PpoHTa.
2. Haiigure paguyc 4-ro TemHoro konsia Hetotona, ecinu paanyc nun3bl R =25 MM, a
utHa BOJHEL cBeTa A = 400 HM.
2.1. Onrtuyeckas JUIMHA ITyTH, ONITHYECKAs pa3HOCTh X0Aa. CBSA3b MEXly pa3HOCThIO (a3 u
Pa3HOCTBIO XO/a IBYX CBETOBBIX BOJIH.
2. Pammyc 9-ro TemHoro kosnblia HptoToHa, Hab1r01a8MOT0 B OTPAKEHHOM CBETE C JJTMHOU
BOJTHBI A = 400 HM, oka3zascs paBHbIM I'9 = 0.3 mm. Haitaure paguyc R auH3bL
3.1. BonnoBoe ypaBHeHue. [I10ckue MOHOXpOMaTHUYECKHE BOJHBI: AJIMHA BOJIHBI, 4aCTOTa,
BOJIHOBO BEKTOpP. DJIEKTPOMAarHUTHBIE BOJIHBI: MOJISPU3ALHSL, TOTOK SHEPTUU, HHTEHCUBHOCTb.
2. Konbia HeloToHa HaOMIOIAIOT B OTPAKEHHOM CBETE € ATMHOM BOJHBI A = 400 HM npu
MOMOIIH JTUH3bI paaunycoM R = 25 mm. Onpeaenute HOMEp M TEMHOTO KOJIbIIA, €CIIH €T0
paauyc rm = 0.3 MM.
4.1. TIpoxoxaeHuE >IEKTPOMAarHUTHBIX BOJIH Y€pe3 IpaHMIly pa3jena IByxX cpen. Ckadok
(a3bl IpU OTpa’KEHUU OT ONTUYECKU OoJiee TIIOTHOU CPeIbl.
2. Ompenennre yroi MeXy HalpaBICHUSIMH HA 2-i U 4-11 MaKCUMyMbI TH(DPaKIITOHHON
KapTUHBI, €CITU JUTMHA BOJHBI cBeTa 1=0,6 MkMm, mmpuHa menu b=0,1 mm. (Paccmotpure cinyvait
HOPMaJIbHOTO MaJCHHUS. )
5.1. Kakue MCTOYHUKH M3JIy4yeHHs Ha3bIBAIOT KOorepeHTHeIMU? JlaiiTe onpenenenue
MOHSTHUSIM KOT€PEHTHOCTb, BpEMEHHAsI KOTEPEHTHOCTb, TPOCTPAHCTBEHHAs! KOT€PEHTHOCTb.
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2. Omnpenenurte yrioByro NIMPUHY HEHTPATLHOTO MAKCUMYMa IIPH HOPMAaTbHOM MaJICHUH
MOHOXPOMATHYECKOTO CBETA C JUTMHOM BOMHBI 1=0,5 MKM Ha 11es1p mupuHoi b=0,1 mm.

6.1. IIpueaute n3BecTHhIe Bam ciocoObI MOTYYeHHSI KOTEPEHTHBIX BOJIH OT
HEKOT'epEHTHOI'0 UCTOYHUKA. JeJieHre aMIUTUTY/Abl, AeJIeHre PpoHTa.

2. PaccrosiHMe MeX Iy TTIaBHBIMH MaKCUMyMaMU TU(DPaKIMOHHONH KapTHHBI OT ABYX IIEICH
oKa3aoch paBHbIM h = 1 MM. MOHOXpOMAaTHYECKHIA CBET C MTMHON BOJHBI 1=0,4 MKM magas
HOPMAaJIbHO, paccTosiHue 710 3kpana | = 1 M. Onpepenure paccTOSHHE MEXITY LEHTPAMU LICIICH.
7.1. Onruyeckas ATMHA ITYTH, ONTHYECKasi pa3HOCTh Xo/1a. CBsI3b MEXKy pa3HOCThIO (a3 u
Pa3HOCTHIO X0/1a IBYX CBETOBBIX BOJIH.

2. OnTuueckasi pa3HOCTh X0/1a ABYX UHTEP(HEPUPYIOMINX JIydeld MOHOXPOMATHUECKOTO CBETa
A =2N3. Onpenenute pa3HOCTH a3 KoreOaHUH.

8.1. BrIBeguTe yCIOBHUS MAaKCUMyMOB U MUHUMYMOB IIPH UHTEPHEPEHLIMU MHOTUX BOJH OT
JUCKPETHBIX UCTOYHUKOB.

2. JlBa KOTE€PEHTHBIX UCTOYHUKA, PACIIOIIOKEHHBIX HA OJJUHAKOBOM paccTosiHuu L =4 M oT
9KpaHa UCITYCKAIOT MOHOXPOMATHUYECKUN CBET C JUTMHON BOJHBI A = 400 HM. PaccrosiHue
Mexay uctounukamu d = 1 mm. Haiiinte paccTosiHre Mex 1y COCeTHUMUA MaKCUMyMaMu
OCBEILIEHHOCTH.

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

2. Omnpenenurte yroyl OTKJIOHEHUS JIydel KpacHOTO CBeTa C IIMHOU BONHEI | = 0.6 MKM B
CIIEKTpPE MEePBOTO MOPSIIKA, TOJYUCHHBIH ¢ TOMOIIBIO AUPPAKIIHOHHONW PEIIESTKH, TICPUO.T
koTopoii d = 0.02 mMm.

10.1. IIpuBeaure onTudecKyro cxemy ombita FOHra. OT Kakux nmapaMeTpoB 3aBUCHT IIMPHHA
UHTEp(PEepEeHIIMOHHBIX MTONI0C?

2. Ilpwm BpamnieHnu aHaM3aTOPa HHTEHCUBHOCTH MPOIIEAIIETO CBETa MEHSIIACh B 2 pasa.
Omnpenenure CTENeHb MOISIPU3ALNY TAAAIOIIETO CBETA.

MaTepI/IaJ'[bI AJIS IPOBEPKU OCTATOYHBIX 3HAHHU

1. KorepeHTHbIE HCTOYHUKH
OTBeTHI:
HmeroT 607bI11yI0 MOIIHOCTE, M31y4yatoT B HH(ppaKpacHOM Juana3oHe, M3myyatoT BOJIHBI ¢
MOCTOSTHHOM BO BPEMEHHU Pa3HOCTHIO (a3, UMEIOT CIIONTHOM CTIEKTpP U3ITydEHUs
Bepusliit otBet: M3my4aroT BOJIHBI C TOCTOSIHHON BO BPEMEHH pa3HOCTHIO (a3
2. J1ns HabmroaeHust THTEPPEPEHITNHN TpeOyeTCs
OTBeThI:
Bricokoe HanpsbkeHne UCTOYHMKA ToKa, Hu3kas MOIIHOCTh UCTOYHMKA CBeTa, [/IBe uiu 6osee
KOI€pPEHTHBIX BOJIHBI, bosblas IuaaeKTpruiecKas IpOHUIIAEMOCTh CPEIbl
BepHnrriit oteT: J[Be miin 6ojiee KOTEPEHTHBIX BOJHBI
3.IIpu nudpakuuun
OTBeTHI:
BpInonHAI0TCS 3aKOHBI TEOMETPUYECKON ONTUKH, He BBINOIHAIOTCS 3aKOHBI T€OMETPUYECKOM
ontuku, Habmroaercs ucnyckanue JIeKTPOHOB U3 MeTaiia, [Ipoucxoast da3oBbie
npeBpalieHust 00JIy4aeMoro BeniecTa
Bepaslit orBeT: He BBINOIHAIOTCS 3aKOHBI TEOMETPUYECKON ONTHKH
4.11mocKOCTb MOJIIPU3aLMU CBETOBOM BOJIHBI — 3TO
OTtBeTHI:
[TnockocTh 3kpaHa, Ha KOTOpOM HalroaeTcst qudpakuus, [ImockocTb, B KOTOPOi JexaT
OTPaKEHHBIN U TIPETOMIIEHHBIN JTyuH, JIF0Oas Topu3oHTaIbHAs TIOCKOCTH, [IIOCKOCTh, B
KOTOPOH NMPOUCXOAAT KOJIeOaHUS BEKTOPA HANPSHKEHHOCTH SJIEKTPUUECKOTO MOJIs
Bepnpriii otBet: [1ockocTh, B KOTOPOW MPOUCXOIAT KOJIeOaHUs BEKTOpa HAMPSKEHHOCTH
JIEKTPUYECKOTO T10JIS
5.11pn HanunuuM ucriepcun
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OtBeThI:
[Toka3zarens npenoMIIeHHUs Cpebl 3aBUCUT OT JJIMHBI BOJIHBI CBETA, JnnHa nudpaxknun
JIOCTUTAET CBOET0 MakcumMyMma, ITpoucxoaut ninasnenue npo3padtoit cpensl, Cpena sBiseTcs
ONTUYECKU-aHU30TPOITHON

Bepusiii oret: I1oka3areins NpeaoMIIEHHs Cpebl 3aBUCUT OT JJIMHBI BOJIHBI CBETA
6.OHeprus GoroHa paBHa

OTtBeThI:
hv, h/c, he, h/v

Bepwnpsrii otet: hv
7.I'nnore3a I1nanka o TEIIOBOM HU3JIyd€HUE COCTOSIIA B TOM, YTO

OTtBeThI:
Ha kaxxayro creneHb cBOOObI aTOMa IIPU OJIMHAKOBOH TeMIepaType IPUXOJUTCS OJMHAKOBAs
SHEPrusi, JHEPrHs CBETA U3JIy4aeTCsl U MOIJIOMAeTcsl KBaHTaMu, [loka3aTens nmpenomiieHus
BEICCTBA 3aBUCUT OT JJIMHBI BOJIHBI, CKOPOCTH CBETA — 3TO MAKCUMAJILHO BO3MOXKHAs
CKOpOCTb B IIPUPOAE

BepHblii 0TBET: DHEPrusl CBETA U3JIy4aeTCs U MOIJIOMAETCS KBaHTaMU
8.IlpaBuio yactot bopa cocTosiyio B TOM, 4TO

OTtBeTsI:
DHeprus U3Iy4eHHOTO (POTOHA paBHA CYMME YHEPTUH HAYAIbHOTO U KOHEYHOTO COCTOSHHIA,
OHeprus U3y4eHHOTo (OTOHA paBHA cpelHEMY apu(METHUECKOMY SHEPIHil HaualbHOTO U
KOHEYHOI'O COCTOSIHUM, DHEPIus U3JIy4eHHOro (POTOHA paBHA CPEAHEMY T€OMETPUUECKOMY
SHEpPruil HauYaJIbHOTO U KOHEYHOI'O COCTOSIHUIM, DHEPrusl U3J1y4eHHOIo (JOTOHA paBHA Pa3HOCTH
SHEPIrui Ha4YaJbHOrO U KOHEYHOTI'O0 COCTOSHUMN

Bepublil oTBeT: DHeprus u3j1ydeHHOro poTOHA paBHA Pa3HOCTH 3HEPrUil HAYAIBHOIO U

KOHEYHOT'O COCTOSIHUM
9.0Heprus E 1 Moysb UMITyJIbca (POTOHA p CBSI3aHBI COOTHOIIEHUEM

OTtBeThI:
E =pc, Ep=const, E/p=h, E+p=h

Bepnsiii otBeT: E = pe
10.BonHoBast pyHKIMS OMUCHIBAET

OTBeThI:
[ToTeHnManbHYO SHEPTUIO YaCTULBL, SIBIEHNE ABOWHOTO JIydenpenomiieHns, CocTosHne
YaCTHUILIbI, DJIIEKTPOMArHUTHYIO BOJIHY

BepHnbplii otBeT: COCTOSTHME YaCTHULIBI
11.Anba-pacnag xapakTepusyercss HCIyCKaHUEM

OtBeTsI:
OnekTpoHoB, [Iporonos, Anep renus, DoroHoB

BepHsiit otBeT: Snep reaus
12.bera-pacnaj XxapakTepu3yeTcst UCITyCKaHUEM

OtBeTsI:
IIpOTOHOB M aHTUIIPOTOHOB, DJIEKTPOHOB U MO3UTPOHOB, HeilTpoHOB 1 ipoToHOB, Heitpuuo u
QHTUHEUTPUHO

BepHblil 0TBET: DIEKTPOHOB U MO3UTPOHOB

II. Onucanue wikanvl oueHusanus

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku 6binoiHeHus 3nanus: Paborta BBINOIHEHA B paMKax "TPOBUHYTOrO"
ypoBHsi. OTBETHI JaHBI BEPHO, YETKO CHOPMYINPOBAHHBIE OCOOCHHOCTH NMPAKTUYCCKUX PEIICHHI

Oyenka: 4 («XOpOIIOY)
Huoicnuii nopoz evinonnenus 3adanus 6 npoyenmax.: 65
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Onucanue xapaxmepucmuxu vinoiHeHus sHanus: PaboTta BeIONHEHA B paMKax "6a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbl BEPHO. B yacTu MaTepuana ecTh He3HAUUTEIbHbIE
HEJIOCTATK!

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOIHEHA B paMKax "moporosoro”
ypoBHsi. OCHOBHAsI 4acTh 3a/IaHUs BHITIOJHEHA BEPHO. HA BOMPOCHI YIITYOJIEHHOTO YPOBHS

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapakmepucmuku 6blnonneHus 3uanus: PaboTa He BHIIOTHEHA WM BBIIOTHEHA
MPEUMYIIECTBEHHO HEMPAaBUIHHO

1. IIpasuna évicmaenenus umoz060it oyenku no Kypcy

OueHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM O OalIbHO-PEUTHHTOBOM CHUCTEME IS
crynenroB HUY «MOW» Ha ocCHOBaHUHU CEMECTPOBOM U 3a4ETHOW COCTABJISIONINX.
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