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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-3 CniocoGeH mpUMEHSATh COOTBETCTBYIOIIUHN (hU3MKO-MAaTEMAaTHUECKHUM armapaT, METO IbI
aHaJIM3a U MOJIETIMPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAIILHOIO UCCIIEI0BAaHUS IIPU
pelieHnur npohecCHOHATBHBIX 3aa4
NJI-5 JleMoHCTpHpYET MOHUMaHUE (PU3NUECKUX SABJICHUN U YMEET IPUMEHSTh (PU3HYECKUe
3aKOHBI MEXaHUKHU, MOJIEKYJIIPHON (DU3MKHU, TEPMOTMHAMUKY, SJIEKTPUUECTBA U MarHeTU3Ma
JUISl pEIIEHUs TUIIOBBIX 3a/1a4
N/1-6 JleMOHCTpUpYET 3HAHUE JIEMEHTAPHBIX OCHOB ONTHUKU, KBAHTOBOM MEXaHUKHU U
aTOMHOU (PU3UKH

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tncemennas padbota
1. Kontponbnas padota Nel «Mexanuka» (Kontposnbnas paborta)
2. KonTponbHas pabota Nel «9nekrpocratuka» (KontpoiabHas pabora)
3. Kontposnbnas padota No2 «Marunetusm» (KontposbHas paboTta)
4. KontpoabHas pabora Ne2 «Tepmoaunamukay (KontposbHas padoTa)

®dopma peanusaiuu: Y cTHas popma

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

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

. 3amuTa 1abopatopHbIX paboT «KBaHTOBBIE CBOMCcTBa cBeTay (JIabopaTtopHas padboTa)

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

. 3amuTa 1abopaTopHbIX paboT «Marnetuszm-2» (JlabopatopHas pabora)

. 3amuTa 1abopaTopHbIx padot «Mexanuka-1» (Jlaboparopnas padoTta)

. 3amuTa 1abopatopHbIX paboT «MexaHnuka-2» (JlaboparopHas pabota)

. 3amuTa 1abopaTopHbIx padbot «Mexanuka-4» (JlaboparopHas padoTa)

. 3amura nabopatopHbIx paboT «Tepmoannamuka-1» (JlaboparopHas pabota)

10. 3amumra 1a00paTopHbIX paboT «IIeKTpOMarHuTHbIE Kosebanus» (JlabopaTopHas pabora)
11. 3amuTa 1abopaTopHbIX paboT «nekrpocraTuka-1» (JlabopaTopnas pabdora)

12. 3amura 1abopaTopHbIX padoT «InekTpocTtaTrka-2» (JlabopatopHas pabora)

13. 3amuTa 1abopaTopHbIX paboT «nekTpocraTuka-3» (JlabopaTopnas pabdora)

14. 3amuta 1abopaTopHBIX padoT «InekrpocTtaTrka-4» (JlabopatopHas pabora)

15. 3amuTa 1a060paTOpHBIX pabOT «IIEMEHTHl KBAaHTOBOM MEXaHUKU M aTOMHOM (DU3UKI»
(JTaboparopnas paboTa)

O 001N DN K W~

BPC nucuuIInHbI

2 cemMecTp

Beca KOHTpOIBHBIX MeponpusITHii, %o

Pasgen nucHuuinHe!

Unnekc | KM-1 | KM-2 | KM-3 | KM-4 | KM-5 | KM-6
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KM:
Cpok KM: 3 7 11 15 9 14
MexaHnKa
HOCTynaTeJILHoe JIBMIKECHUE + + +
BpamaTeanoe JIBHKECHUE + +
MonekynsipHasi pU3HKa U
TEPMOJIMHAMHKA
MonexynsipHasi pU3uKa 1 + +
TEPMOJIMHAMHKA
Bec KM: 12 12 12 12 26 26
3 cemectp
Beca koHTpOIBHBIX MeponpusITHil, %o
Pa3nen HNunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
mucrniiiael | KM: 10 11 12 13 14 15 16 17 18
Cpok KM: 2 4 6 8 10 12 15 8 15
DIIEKTPUUIECTBO
DNIEKTPUUECTBO + + + + +
Maruetusm, KoineOaHus u
BOJIHEI
Marnerusm + +
Konebanns u BOJIHBI +
Bec KM: 8 8 8 8 8 8 22 22
4 cemecTp
Beca KOHTpOIBHBIX MeponpUsITHiL, Y0
Nunekc KM-19 KM-20 KM-21 KM-22
Pazgen nucuuImimHe! KM-
Cpox KM: 4 8 12 15
Omruka
Omruka + + +
DJIeMEHTHI KBAHTOBOW MEXAHUKH U aTOMHOM
buzuku
DJJIEMEHTHI KBAHTOBOM MEXAHUKU U aTOMHOM +
buzuku
Bec KM: 25 25 25 25

$O6m1as yacts//1s1 MPOMEKYTOUHON aTTecTauud




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
KOMIICTCHITHH pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
OIlK-3 N-50nk-3  HdemoHcTtpupyet | 3HaTh: 3amuTa JlabopaTopHbIX padoT «Mexanuka-1» (JlaboparopHas padoTa)

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

3JIEKTpUYECTBA u

Mara€tusma najid peuICHUud
THUIIOBBIX 3aJa4

OCHOBHEIE 3aKOHBI
KJIaCCUYECKOM MEXaHUKH
OCHOBHBIC 3aKOHBI TCOPUH
JNEKTpUICCTBA

MeTOAbI 00pabOTKH
PE3yJIbTaTOB H3MEPECHUS
(hbU3UYECKUX BEITMYUH
OCHOBHBIE 3aKOHBI (DU3UKU
MAarHUTHBIX SIBJICHUH
OCHOBHBIC 3aKOHBI TCOPHH
KoJIeOaHWH U BOJIH
OCHOBHBIE 3aKOHBI
MOJIEKYJISIPHOUN (PU3UKH U
TEPMOIUHAMUKHU

YMeTs:

MIPEJICTABIIATH PE3YIIbTATHI
AKCIIEPUMEHTAIBHBIX
HUCCIIEJOBAHUN B BUJE
OTYETOB, rpauKOB, TAOIHUI]
MIPUMEHSTH (pU3nUecKue
3aKOHBI MEXaHUKH JIJIS
pEIICHUS TUTIOBBIX 33124
MIPUMEHSITh METO/IbI
TEOPETUIECKOTO U

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

KonTponbnas padota Nel «Mexanuka» (KontponsHas pabota)
Konrtponsnas padora Ne2 «Tepmoannamukay (KontponbHas pabota)
3amuTa 1abopatopHbIX paboT «AnekTpocraTuka-1» (Jlaboparopuas
pabora)

3amura 1abopaTopHBIX paboT «AnekTpocTatuka-2y» (JlaboparopHas
pabora)

3amumra 1a60paTopHBIX paboT «AnekTpocTatuka-3» (JlabopaTopHas
pabora)

3amura 1a60paTopHBIX paboT «AnekTpocTatuka-4» (JlabopaTopHas
pabora)

3amura 1a6opaTtopHbIX paboT «MarnetusMm-1» (JlaboparopHas pabota)
3amuTa J1abopaTopHbIX padoT «Marnetusm-2» (Jlaboparopnas padoTta)
3amura 1abopaTopHbIX paboT «NIEKTpOMarHuTHbIE KOJIeOaHHs»
(JTaboparopnas paboTa)

Kontponshas pabora Nel «3Onekrpoctaruka» (KontponbsHas padora)
Kontponbnas padota No2 «Maruetusm» (KontponbHas paborta)




3KCIEPUMEHTAIBHOTO
uccaeaoBaHus GU3HIECKUX
SIBJICHUHN

MIPUMEHATh (PU3NUECKHIE
3aKOHBI MOJIEKYJISIPHOU
(hbU3UKH U TEPMOJTMHAMUKHU
JUISL PELIEHUS] TUTIOBBIX
3amaq

CTPOUTH MATEMATUYECKUE
MozelH (PU3NIECKUX
SIBJICHUI

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

MIPUMEHATh (PU3NUECKHUE
3aKOHbI TEOPUU MAarHeTU3Ma
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

Bamura 1abopaTopHbIX pabot «BonHoBas onTrkay (JlaboparopHas pabota)
3amuTa 1abopaTopHbIX padoT «BomaHoBas onTuka-2» (Jlaboparopnas
paborta)

3ammTa 1a00paTOpHBIX paboT «KBaHTOBBIE CBOMCTBA CBETA»
(JTabopaTopnas pabora)

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




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
IIpouenypa npoBeeHNs KOHTPOJIBLHOIO MEPONIPUATHS: Y CTHBIN OIIPOC 110 Ouieram

KpaTlcoe CodcpiKaHUuE 3alaHUA:

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

YMCHUA UX UCIIOJIB30BATh

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: METO/IbI
pe3ysIbTaToB
(UBHUYECKUX BEITUYUH

00paboTku
U3MEPCHUS

1.ChopmynupyiiTe OPSAOK CTATUCTHICCKOH 00pabOTKH
Pe3yNbTaTOB (PU3UYECKOTO IKCIIEPUMEHTA.

2.Kakue pa3sHOBHIHOCTH YHCIIOBOTO BBIPAKEHUS
norpemHocTed Bam uzBectHb1?

3.Kak onpenensiercst aDCOMOTHAS TOTPEITHOCTH MPSIMOTO
u3MepeHus?

4.Kak onpeznensiercs abCONIOTHAS MOTPEITHOCTh
KOCBEHHOTO U3MEpEeHUs?

5.CopmynupyiiTe mpaBuiIa 3aucH Pe3yabTaTOB
(U3MUYECKUX U3MEPEHUH.

YMeTh: TMpeACTaBIATh Pe3yIbTaThI
HKCIEPUMEHTATbHBIX
HCCICIOBAaHUM B BHIE OTYCTOB,
rpaduKoB, TaOIHIL

1.0npenenuTe NOTPENIHOCTH JaHHBIX YCTAHOBKHU U
TaONUYHBIX TAHHBIX.

2.IIpoBenuTte CTaTUCTUYECKYIO 00pabOTKY
PE3YNBTATOB MPSMBIX U3MEPEHHIA.

3.BeiBeguTe hopmMyity pacdera MmorpeinrHocTH
KOCBEHHOT'0 U3MEPEHUH.

4.BprauciivTe IOrpenrHOCTh KOCBEHHOTO H3MEPEHUSI.
5.3anummure

pe3yJIbTaT U3MEPEHMSI C YKAa3aHUEM Ha JIOBEPUTEIbHYIO
BEPOSTHOCTD.

OnucaHue MKaJbI OlleHUBAHUS

Ouyenka: 5

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu eoinonnenus 3uanusa: OueHka "oTINYHO" BBICTaBISETCS €CIIM 3aJaHHe
BBITIOJTHEHO B MTOJTHOM 00bEME WITH BBITIOJTHEHO MPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4

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

Oyenxka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50




Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenka: 2

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

KM-2. 3amura 1adopaTtopHbix padot «MexaHuka-2»

@opmbl peaau3anuu: YcrHas popma

Tun KOHTPOILHOT0 MeponpusiTus: JlaboparopHas padora
Bec konTpoabHoro meponpusitusi B bPC: 12
IIpouenypa npoBeaeHnss KOHTPOJIBLHOI0O MEPONPUATHA: Y CTHBIN OMPOC 110 OUIIeTamMm

KpaTkoe conep:kanue 3a1aHusi:

HpOBepKa 3HAaHUA OCHOBHBIX 3daKOHOB MCXAaHUKHU MOCTYIATCIIbHOI'O ABUKCHUA U YMCHUA UX

HCIIOJIb30BaTh AJId PCIICHUS 3aaa4

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3HaTB: METOIbI 00paboTKu
pe3yJIbTaTOB U3MEPCHHUS
(bU3HYCSCKUX BEIIMYMH

1.Chopmynupyiite 3akoHsl HproToHa.

2.Hapucyiite cxemy yCTaHOBKHU, YKaKUTE BCE
JEHCTBYIOIIME HAa KAXKI0€ TEJIO CUCTEMBI CHIIBI.
3.ChopmynupyiTe Onpeie]ICHIE CUIIbI TPSHHSI IIOKOS,
CHWJIBI TPEHUS CKOJIbKEHHSL.

4.IloctpoiiTe rpaduk 3aBUCUMOCTH CUJIbI TPEHUS OT yIJia
IIPY OCHOBAHHMH HAKJIOHHOM TJIOCKOCTH.

5.Iloyemy yrosa OTKJIOHEHHsI HUTH IIOJBECA JIEBOTO 11apa
MEHbIIIe, YeM MePBOHAYATBHBINA YIOJ OTKIOHEHUSI HUTU
1oJiBeca IpaBoro napa’?

YMeTb: mpeacTaBiiTh pe3ysIbTaThl
IKCTIEPUMEHTATBHBIX
UCCIICIOBaHUH B BHJE OTYETOB,
rpaduxoB, TabIUIL

1.K noronky nudTa, HOJHUMAIOLIETOCS C YCKOPEHHEM a
= 0,19, moaBereH KOHWYECKUI MasiTHUK. J{immHa HUTH L
= 0,5 m, Macca rpy3a m = 3 kr, o = /6. Haiinure
HaTSKEHHE HUTHU U YTJIOBYIO CKOPOCTh BpallleHUs
MAasiITHUKA.

2.K rpy3y maccoii m1= 7 Kr noJiBelIeH Ha KaHaTe APyrou
rpy3 Maccoid m2=5 kr. Haiiiure HaTs>KEHUE B BEPXHEM
KOHIIE U B CEpeMHE KaHATa, ECIIM BCIO CUCTEMY
MIOJTHUMATh BEPTUKAIBbHO BBEpX ¢ cuioir  F= 240 H,
MIPHIOKEHHOM K 00nbIemMy Tpy3y? Macca kanata m3 = 4
KT.

3.Bpycok Maccoit M = 1 KT JISKUT HA TOPU3OHTATBHOM
iockoctu. K Opycky npunoxunu cuny F =4 H,
HaIpaBJIEHHYIO MOJ YIJIOM a = /6 K TOPU30HTY.
KoadduuneHT TpeHus Mexxay TeJIoM U MIOCKOCTHIO L =
0,2. OnpenenuTe ycKOpeHHe OpycKa.

4.Ha HaKJIOHHOH MJIOCKOCTH C YIJIOM HAKJIOHA O
HaxOJUTCs TEJI0O MacCOW m, Ha KOTOPOE NapajiesIbHO
OCHOBAHUIO HAKJIOHHOH INIOCKOCTH JEMCTBYET CHUJIIA.
Haiigure cuiny, npu KoTOpoii Teno OyAeT ABUraTbes
paBHOMEPHO BBepX Mo miockoctu? Koadourment
TPEHUS TeNa O MIOCKOCTH L.

5.MaremaTuyeckuii MassTHHUK MpeJICTaBIseT cOOO0M
MaJIeHbKUH Opycok Maccoit M1 = 3 kr, mo/IBEIICHHBIN Ha
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HuTH JutiHOM | = 2,5 M. B Opycok momaaaet mysist Maccoi
m2 = 10 r, neTsas rOpu30HTAIBHO, U 3aCTPEBAET B HEM,
MOCJIE YEro MasiTHUK OTKIJIOHAETCS Ha yroj o = 25°.
Haiinute nepBoHavaibHy0 cKopocTh mynu VO.

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 WJIH BBITIOJHEHO MPEUMYIIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3a0anus 6 npoyenmax. 65
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouIo" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIETBOPUTEIHLHO" BHICTABIISCTCS
€CITU 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BBICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJIHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBHITTOJIHEHO

KM-3. 3amura s1adopaTopHbix padot «MexaHuka-4»

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpusitusi B bPC: 12

IIpoueaypa npoBeieHNsI KOHTPOJIBLHOIO MePONIPUATHS: Y CTHBIN OIPOC 10 Ouieram

KpaTKOC CoAcpKaHMuE 3alaHUA:
HpOBepKa 3HAHUA OCHOBHBIX 3dKOHOB MCXaHUKHU BpPAIIATCIILHOT'O ABUKCHUA U YMCHUA UX

HCIIOJIB30BAaTh JIsA pCIICHUSA 3a/1aq

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCHOBHBIC 3aKOHBI I.I[aﬁTe OIpeaAcICHUEC MOMEHTA CHJIbBI OTHOCUTCIIBHO
KJIACCMYECKOM MEXaHUKH HCIMOJABUKHOTO ITOJIIFOCA, OTHOCHUTCIIBHO HCHO,HBH)KHOP’I
OCH.

2.Kakum oOpa3oM B paboTe onpezaensercs paboTa cui
TPEHUS B MOAIIMITHUKAX Baia?

3.B ycraHoBke n3MeHMIM Maccy rpy3a Ha HUTH. Kak 310
MOBITMSIET HA PE3YJbTATHI dKCIIEpUMEHTA?

4.Kak OyaeT u3MeHAThCS ePUOJT KPYTHIIBHBIX
KOJIeOaHHH C YBEIMICHUEM MOMEHTA HHEPIIHN?
Hapucyiite npumepHslit rpaduk.

5.Hamumure oCHOBHOE ypaBHEHNE TUHAMUKHU
BpalaTeIbHOTO IBHKEHHS TPUMEHHUTEIBHO K
¢bu3znyeckoMy MasTHUKY. MOMEHTHI KaKuX CHIT
HE00X0IMMO y4eCTh?

YMmers: NIPAMEHSITh METObI 1.Ha ropu30HTaIbHYI0 OCh HACAXKEHBI MAXOBHK U JIETKHI
TEOPETUUYECKOTO " LIKUB paauycoMm I'. Ha mkuB HaMOTaHa HUTh, K KOHILY
AKCIEPUMEHTAIHHOTO KOTOPOM MPUBSI3aH Tpy3 Maccoit M. Omyckasch
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HCCIIEN0BaHUI
SIBJICHUU

(bU3UIECKUX

PaBHOYCKOPEHO, TPy3 MPOIIIET pacCTOsSTHUE S 3a Bpems .
Ornpenenutb MOMEHT HHepLUU | MaxoBHKa.

2.11Ipu moMomIy mMKUBa paanycoM I Tpy3 M CBsI3aH
HJICAILHON HUTHIO C MACCUBHBIM MaXOBHKOM,
MPpEACTABIISAIONIUM co00H auck Maccoir M u paauycom R.
Ornpenenure yCKOpEHHE rpy3a MpH JIBHKEHUH CUCTEMBI.
3.Haiinure yrmoBoe yckopenue MmastHrka O6epoeka,
€CJIM ITTMHA KaXJI0T0 cTepkHs L, macca — M, MoMeHT
HWHEPIIMHU TPY30B Ha KPECTOBUHE OTHOCHTEIIBHO OCH
BpalieHus paBeH |, macca rpy3a Ha HUTH — M, paanyc
mKuBa — R.

4. Yepes 0JIOK NMepeKHyTa UeanbHasi HUTh, K KOHLIAM
KOTOPOM MPUKPEIIEHBI TPY3bl MaccamMu M1 u M2.
Cucrema npuUBOJIUTCA B IBMXKEHUE. Y CKOPEHUE KAXKIOTO
rpy3a oka3ajaoch paBHbIM a. OnpenenuTe Maccy 0JI0Ka.
biiok cunTaTh CIJIONIHBIM OJTHOPOIHBIM JAUCKOM.
5.BeiBeuTe popmyny MOMEHTA HHEPIIMHA TOHKOTO
crep:kHs maccod M n jumHou L oTHOCHTENBHO OCH,
MIPOXOSAIICH Yepe3 IEHTP MacC CTEPIKHS
MIEPIEeHIUKYIISIPHO €ro JJINHE.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5

Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuxu evinonerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 65
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIio" BICTaBISETCS €CIu
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3

Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIIAETCS
€CJIN 3aJJaHU€E NIPEUMYILIECTBEHHO BBITIOJHEHO

Oyenka: 2

Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIN 33JIaHUE BBIITOJIHEHO HEBEPHO WJIU MPEUMYIIECTBEHHO HE BBIIIOJIHEHO

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

®opmbl peanusanuu: YcrHas popma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora
Bec konTposbHOr0 Meponpusitusi B BPC: 12
IIpoueaypa npoBeieHNsI KOHTPOJIBLHOIO MePONIPUATHUSA: Y CTHBIN OIPOC 10 Ouieram

KpaTlcoe CoA€cpKaHME 3alaHUA:
HpOBepKa 3HaHHUA OCHOBHBIX 3aKOHOB MOJ'ICKy.TISIpHOﬁ (I)I/I3I/IKI/I U TCPMOJUHAMHKU U YMCHUS UX

HCIIOJIB30BAaTh JJIA pCIICHUSA 3a1a4d

KoHTpoJibHBIC BONIPOCHI/3aJaHUA:

| 3Hath: OCHOBHBIE

3aKOHBI ‘

1.Chopmynupyiite onpeaeieHne MOJISIPHOU
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MOJICKYJIIPHOMH (107370951 u
TCPMOANHAMHUKN

TEIJIOEMKOCTH Ta3a.

2.00bscHUTE, TOYEMY MOJISIpHAs TEIUIOEMKOCTh
UJealbHOTO ra3a B H300apHOM Mpoliecce Beeraa 0obIiie
MOJIIPHOM TEIIOEMKOCTH B U30XOPHOM ITpoliecce?
3.Hanuimure ypaBHEHHE NIEPBOro Havasiga
TEPMOJIMHAMHUKU B KOHEUHBIX U O€CKOHEYHO MaJIbIX
BennuuHax. Jlaiite onpeneneHuss BXOASIINUM B
ypaBHEHUE BETUUMHAM

4. Hapucyiite rpauku MporeccoB, MPOUCXOAITUX B
YCTaHOBKE IOCJI€ OTKpbIBaHU KianaHa. Hanummre
YpaBHEHUS 3TUX MPOLECCOB

5. OHTpoNuUs TEPMOJAUHAMUYECKON CUCTEMBI SIBJIETCS
¢dbynkument cocrossaus. Uto Bel moHnMaeTe moj 3Tum
tepmuHoM? Kakue eme pyaxium cocrostuus Bel 3HaeT?

VYMeTh: TNpHUMEHATH (u3nUecKue
3aKOHBI MOJICKYJSIPHOW (U3UKU |
TEPMOAMHAMHMKH Ul PEIICHHS
TUIIOBBIX 3a7a4

1.Kucnopon, maccoit m = 0,32 kr agunabaTuuecKu
pacIIMpWIN TaK, 4TO TEMIIEpaTypa raza HOHU3WIACh OT
T1 =400 K mo T2 =300 K, 3aTeM n30xopuuecku
HarpeJu 10 IepBoHavalIbHOM TeMreparypsl. Haitnure
U3MEHEHHE BHYTPEHHEH sHepruu, padoTy rasa u
KOJIMYECTBO MOJBEACHHOMN TEIJIOThI

2.A30t, 3aHuMaromuii npu nasieHuu pl = 0,2 Mna
o6wvem V1 = 0,02 M3, HapeBaeTcs U300apUUYECKHU TaK, YTO
ero oobem yBenuuuaercs 10 V2 = 0,03 m3, 3atem
a11abaTUYECKH CKUMAETCS 10 IEPBOHAYAIBHOIO
obbema. Haliure paboty rasa, u3aMeHeHne BHYTpEHHEH
SHEPTUU U KOJMYECTBO TEIJIOTHI B KAXKJIOM IIPOLIECCE.
3.MneanbHblil 0IHOATOMHBIH ra3 paciupsieTcsi CHayaja
anuabaTHO, a 3aTeM — IIPU [TOCTOSIHHOM TeMIeparype.
HauanbHoe naBnenue rasa pasHo pl = 2 xlla, a o00bem
V1 =1 m3. Bo Bpems aanabaTHOTO paciIupeHUst
JIaBJICHHE Ta3a MMaJaeT B 2 pas3a, a BO BPEMs
M30TEPMHUUYECKOTO paciiupenus — B 3 pasza. Halinure
KOJIMYECTBO TEIJIOTHI, TOIBEIEHHOE K a3y B 3TUX
nporeccax.

4.01MH MOJIb aproHa, B3SITOr0 IPU TEMIIEPATYPE

T =300 K, coBepmaet mocienoBaTeabHO
M30TEPMUUYECKUN U U300apHbIN MPOIECCHI, B pE3yNbTaTe
4yero TeMIieparypa rasa naiaer BIBO€, a 1aBJICHUE —
BTpoe. Haiinure HauanbHBINA 00bEM rasa, eciii KOHEUHbIN
o0Bem paBen V =1 m3.

5.01MH MOJIb UIEATIBHOTO Ta3a PACIIAPSETCS 110

3akoHy TV?3 = const Tak, 4To €ro 00beM yBETMYHBAETCS
B N = 2 pa3a. HawansHoe gaBnenue raza pl. Onpeaenure
JaBlieHue ra3a P2 nocie pacupenus. M3zo0pasure
nporiecc rpaguyecku Ha auarpamme (p - V).

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO
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Oyenxa: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 65
OnucaHnue xapaxmepucmuxu evblnonenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIACTCS
€CJIM 3aJ]JaHUe BBITIOJHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-5. Kontpoabnas padora Nel «MexaHuka»

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

Bec kouTposabHoro meponpusitusi B BPC: 26

IIpouenypa npoBeaeHUsi KOHTPOJBLHOIO MeponpusAaTHs: BrinmogHeHne MUCbMEHHON PabOThI 1O

oueram.

KpaTKOC CoA€cpKaHUuE 3alaHUA:

HpOBepKa YMCEHHSA UCITOJIB30BATh 3aKOHBI MCXAaHUKU JJIAA pCIICHUS 3a/1a4

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: NPUMEHSATHh (U3HUECKUe
3aKOHBI MEXAHUKH [UJIsl pEelIeHUs
TUIOBBIX 33724

1.Yenosek, crosiuil Ha KOHbKaxX Ha JbJy, OpocaeT rpy3
co ckopocthio 10 M/c mox yrimom 300 K TOPU30HTY.
HaiinuTe paboTy, COBEpLICHHYIO YeIOBEKOM IIpU OpocKe,
ecyin Macca yenoseka 60 kr, macca rpy3sa 2 kr. TpeHuem
npeHedpeys.

2.Teno maccoii m1 CKONB3UT MO TIIAAKOM
TOPU30HTAIBHOM MJIOCKOCTH M BbE3)KaeT Ha FOPKY,
KOTOpasi MOKET CKOJIb3UTH 110 MIIOCKOCTU. Macca ropku
m2 =5 ml, Beicota ropku h = 0,5 m. [Ipu kaxoit
MHHUMAJIBHOW HAYAJIbHON CKOPOCTH TEJIO CMOXKET
JOCTUYb BEpIIMHBI TOpKU? TpeHue Mexay Tenom u
TOPKOW OTCYTCTBYET.

3.MaxoBHK CO IIKHBOM MOTYT BpalaTbcs 0e3 TpeHUs
OTHOCHTEJIBHO TOPU30HTAIBHOW OCU. MOMEHT MHEPLIUH
CHUCTEMBI MaXOBUK-IIKNB OTHOCUTENIBHO OCH BpalllEHUs
10=0,5 krxm2 . Ha mkuB pagumycom R = 4 cM HamoTaHa
HUTb, K KOHIY KOTOPOH IIpUBsI3aH rpy3 Maccoil m=500 r.
I'py3 ycranaBnuBaroT Ha BeicoTe h = 1 M oT moJa.
CkosbKO 000pPOTOB B CEKyHIy OYZeT JenaTh MaXOBUK B
TOT MOMEHT, KOT/Ia TPy3 KOCHETCS IoJja’?

4.Yenosek cTouT Ha ckambe JKyKoBCKOTrO,
Bpararomieics ¢ gactoroi n =0,5 06/c u gepkut
OJTHOPOJHBIN cTepykeHb umHOM | = 1,5 M n Maccoi

M = 3 KT TaK, 9YTO CTEP>KEHb MEPICHANKYISIPEH OCH
BpAIllEHHUs, @ €T0 LIEHTP MAacC HaXOAUTCS HAa OCH
BpauieHus. Kakou CTAaHET CKOPOCTh BPALLICHUSI CUCTEMBI,
€CJIN YEJIOBEK COBMECTUT CTEPKEHD C OCBIO BpallleHUs?
Kaxkas pabota ripu 3ToM Oyniet coBepmiena? MoMeHT
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MHEPLUH YeJIOBEKAa U CKaMbH OTHOCHTEIBHO OCH
Bpamenus 10=1,6 krxm2.

5.Ilo HaKJIOHHOW IJIOCKOCTH, OOpa3yroIIeH ¢
ropu3oHToM yrou a=30°, ckaTeiBaeTca 0e3
CKOJIbKeHUs auck. Onpenenure yCKOpeHHe LeHTpa Macc
mucka. [1pu kakux 3HaYeHUAX K0d((HUIIMEHTA TPECHHS
MEX]y JUCKOM M HAaKJIOHHOW INIOCKOCTBIO TEJIO
CKaThIBaeTCs 0€3 MPOCKaIb3bIBAHUS?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1ueHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

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

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTENHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

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

KM-6. Kontpoubnas padora Ne2 «TepmoanHaMuka»

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KoutponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 26

IIpoueaypa npoBeaeHusi KOHTPOJBLHOIO0 MepoNpuATHs: BrinogHeHne MUCbMEHHONW paboThl MO
ouneram.

Kpatkoe cogep:xkanue 3agaHus:
[TpoBepka yMeHHUs UCIIOJIb30BATh 3aKOHBI MOJIEKYJISIPHON (PM3UKHU U TEPMOAMHAMUKH JIJIS
pelIeHus 3a1a4y

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

YMeTb: NpUMeHATh (puznueckue 1.Bonopon maccoii m =40 r npu HayaIbHON
3aKOHBI MOJIEKYJSIPHOM (U3MKH U temneparype t1=7 °C cxxumaroT aguabaTtHo Tak, YTo
TEPMOJAMHAMUKHA Ul pEeLICHUs o0beM BoslopoJia yMeHbIaercs B N= 10 pas, a 3aTem
THTIOBBIX 33724 M30XOPHO HarpeBaroT TakK, YTO JABJICHHUE €r0

yBeIn4yrBaeTcs B K=2 pa3a 1o OTHOILICHUIO K JJaB-JICHUIO,
KOTOPOE YCTAaHOBHIIOCH B KOHIIE aa0aTHOTO CKATHSI.
Omnpenenure paboTy, COBEPUICHHYIO B 3THX MpoLeccax 1
W3MEHEHHE BHYTPEHHEH SHEPIUy rasa.

2.Kakoe KOJM4ecTBO TEIIOTHI OTBOJUTCS OT ra3a npu
n3o00apHoM oxyaxaernd M = 0,1 kr remus ot
temneparypsl t1 = 200° C go t2 = 27° C? MonspHas
macca rexusi m = 0,004 kr/Monb, yHEBepcaabHast ra30Bast
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noctostHHas R = 8,31 JIx /(monb-K).

3.HaliguTe KHUHETUUYECKYIO YHEPTHIO MOCTYNATENBHOIO
JIBMDKEHUS BCEX MOJIEKYJI a30Ta, 3aHUMAIOLIHUX IPU
nasnenun p = 0,2x105 I1a o6bem V = 5 autpos.

4.]1Ba MOJIsl U/I€ANBHOTO OJJHOATOMHOI'O Ta3a COBEPIIAIOT
CIIeYIOIINI 3aMKHYTHIH mporiecc: 1) nzobapuieckoe
HarpeBanue ot t1 =27° C no 12 =327° C; 2)
n30X0puyueckoe oxnaxaeHue 1o tl; 3) uzorepmuyeckoe
C)KaTHe 10 IepBOHAYaAJIbLHOrO cocTosiHUA. Onpenenure
paboTy, COBEpIICHHYIO ra3oM B 3ToM mporiecce u KI1/]
LUKJIA.

5.I'enuit maccoit M = 20 r npy NOCTOSSHHOM JaBJICHUU
pacmupsiercst ot oobema V1 1o oobema V2 =2 V1.
Haiinure npupalieHue SHTPOIMHM rasa.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 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
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CIN
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

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

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

3 cemecTp

KM-10. 3ammTa 1a60paTopHBIX padoT «aeKTpocTaTuKa-1»

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoLHOrO MeponpusiTus: Jlaboparopnas padora

Bec koHTpoabHOr0 Meponpustusi B BPC: 8

IIpouenypa npoBeaeHusi KOHTPOJHLHOIO0 MEPONPUATHSA: Y CTHBIN OMPOC TIO0 OUIeTam

Kparkoe cogepkanue 3ajaHus:
[TpoBepka 3HaHUS METOJIOB U3MEPEHUS ANEKTPUUECKUX BETUYUH U 00pabOTKHU pe3ynbTaToB

I/ISMepeHI/Iﬁ " YMCHUA UX UCIIOJIB30BATh

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE 3aKOHBI TEOpUU 1.Kakoe HamnpskeHHE U3MEPSIETCSI BOJIbTMETPOM?
AJIEKTPUYECTBA 2.Kaxk ¢ noMompio ocuuiorpada u3sMepuTh NeprUo
Kosie6aHui?

3.Kak cBsizaHbl MEXAy COOON aMIUTUTYIHOE U
JIEHCTBYIOIIEE HANpsKEeHUE?
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4.Kak onpeaenuth NpuOOpHYIO MOTPEITHOCTD
CTPEJIOYHOTO U3MEPHUTEIBHOTO Nprbdopa?
5.Kak onpenenuts npubOpHYIO MOTPELIHOCTD
1(POBOT0 N3MEPUTEIBHOTO ITprbdopa?

YMeTh: CTpOUTh MaTeMaTH4YecKue 1.0Omnpenenute NpuOOPHYIO NOTPEIIHOCTD HU(POBOTO
MoJieNn (PU3NIECKUX SIBICHHUH BOJIbTMETpA.

2.I1o sxpany ocuumiorpada onpeneieHo, 4to
aMIUTUTY/a CUTHana coctasisieT 2,2 aen. Koadpoumument
YCWJICHHS TI0 BepTUKaIbHOM ocu YM = 0,5 B/nen.
Onpenenure aMIUIMTYIHOE U JIEHCTBYIOIIEE 3HAUCHUE
HapPsHKEHUS.

3.ITo skpany ocumsuiorpada onpeneneHo, 4ro nepuoa
cur"aia coctapiset 6,2 nen. Koaddumuent pazsepTku
1o ropu3oHTaNbHON ocu XM = 0,1 mc/nen. Onpenenure
MIEPHOJ] ¥ YACTOTY KOJIeOaHU.

4.1IpoBenuTte CTaTUCTUYECKYIO 0OPabOTKY

PE3YNIbTATOB MPSMBIX U3MEPEHHIA.

5.3anumuTe pe3ynbTaT U3MEPEHHs B CTAHJAPTHOM BHJIE.

Onucanne MKAJbI OIIEHUBAHHS:

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OLeHKa "O0TIMYHO" BBICTABIISICTCS €CIIU 3aIaHIE
BBIIOJIHEHO B TIOJTHOM 0O'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 65
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIECHUE JIJIS PEIICHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

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

KM-11. 3ammuTa 1a60paTopHbIX padoT «JIeKTPOCTATHKA-2)

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoABLHOr0 Meponpustus: Jlabopatopnas padora

Bec konTpoabHoro meponpustusi B BPC: 8

IIpoueaypa npoBeieHNsI KOHTPOJIBLHOIO MePONIPUATHSA: Y CTHBIN OIPOC 10 Ouieram

KpaTlcoe CoA€cpKaHME 3alaHUA:
HpOBepKa 3HAaHUA OCHOBHBIX 3aKOHOB 3JICKTPOCTATUKH U YMCHUSA UX UCIIOJIB30BATh JJIA

pemIeHus 3a1a4y

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHbBIE 3aKOHBI TEOPUU 1.3anumure Beipaxkenue quddepeHIaTbHON CBI3U
IIEKTpUYECTBA MEX/1y BEKTOPOM HAIPSKEHHOCTH 3JIEKTPOCTATUIECKOTO
1oJis ¥ noteHmanoM? B dem 3akirodaeTcs ee
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(dbuzmveckuii cMbIci?

2.YT10 Ha3bIBAETCS «CUIJIOBOM JIMHUEH
3JIEKTPOCTATHYECKOT0 NoJsi»? HazoBruTe OCHOBHBIE
CBOWCTBA CUJIOBBIX JIMHUU.

3.Chopmynupyiite onpeaeeHue IEeKTPOSMKOCTH
YEIMHEHHOTO MPOBOAHUKA. OT KaKuX MapaMeTpoB
3aBUCHUT €€ 3HaueHue?

4.B 4yeMm 3aKJII04aeTCsl METO]I KCIIEPUMEHTAIILHOTO
ofpezieNieHus JIEKTPOEMKOCTH B J1abopaTopHOi padoTe?
5.ChopmynupyiiTe onpeeeHne CUIbl TOKa U
3JIEKTPOJIBHXKYIIEH CHIIBI ICTOYHHUKA.

YMeTh: CTPOUTH MATCMATHYCCKUC
MOACIN (1)I/I3I/I‘{GCKI/IX SIBJICHUI

1.ITo rpaduKy 3aBUCUMOCTH MTPOEKIIUH BEKTOPA
HaNpPsHKEHHOCTU OT KOOPIUHATHI TIOCTPOHTE
Ka4yeCTBEHHO Tpa(K 3aBUCIMOCTH MOTEHIIHATIA OT
KoopauHaThl. [TosicHuTe mocTpoeHusl.

EX/\ 1 1
I |
| I
| |
I |
| 1
| 1
2a ————— J ————— _

| I

. d  2d -

| 1 o

i I I | *
| I

2.I1o rpaduky 3aBUCUMOCTH MOTEHIIHAJIA OT KOOPAMHATHI
MOCTPOITE KaUeCTEeHHO TpaduK 3aBUCHIMOCTH MPOEKITUU
BEKTOpa HAIPSHKEHHOCTH OT KOOpAUHATHI. [losicHuTE
IIOCTPOCHHSI.

O 4

4

\

0 >
4

3.HaiiguTe 21eKTpoeMKOCTh OaTapen KOHIACHCATOPOB,
MPEJICTAaBICHHON HA PUCYHKE.
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4.BpiBeiuTe BBIPAXKECHUE VIS ONPEICICHUS
NEKTPOEMKOCTH OaTapeu U3 napauieabHO COEIMHEHHBIX
KOHJICHCATOPOB.

5.Haiiaure pa3HOCTb MOTEHLIMATIOB MEXAY TOUKaMu | u
2.

Onucanne MKAJbI OIlCHUBAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00bEME WIIH BBITIOHEHO MPEUMYIIECTBEHHO BEPHO

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

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0OBISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHEHO

KM-12. 3amuTa 1a6opaTopHbIX padoT «jIeKTpocTaTuKa-3»
®opmbl peanu3anuu: YctHas popma
Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 8
IIpoueaypa npoBeieHNsI KOHTPOJIBLHOIO MePONIPUATHUSA: Y CTHBIN OIPOC 10 Ouieram

KpaTKOE CoA€cpKaHME 3alaHUA:
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HpOBepKa 3HAaHUSA OCHOBHBIX 3aKOHOB 3JICKTPOCTATUKH U YMCHUS UX UCIIOJIB30BATh AJIA

peIIeHuUs 3a1a9

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBHBIE 3aKOHBl TEOPUU
JJIEKTPUYECTBA

1.3anumure BblpaKeHNE NHTETPAIbHOM CBSI3U MEXIY
Pa3HOCTHIO MOTEHIMAIOB ¥ HANIPSKEHHOCTHIO
ANEKTPOCTATUYECKOTrO Nosist? B uem 3akirouaercs ee
(buznvecKkuii cMbICI?

2.Kakme 0co6eHHOCTH B3aUMHOT'O PACTIOI0KEHUS
SKBHUIOTEHIMAIBHBIX U CHJIOBBIX JIMHUN
AJEKTPOCTATUYECKOTrO 1oJ1si Bam usBecTHbI?.
3.Chopmynupyiite onpeaeseHue dIEeKTPOSMKOCTH
KoHJeHcaTtopa. OT KakuX MapaMeTpOB 3aBUCUT €€
3Ha4YeHHE?

4.ChopMynupyiTe orpeaenecHus MOHATHIM NaJICHNE
HaMpPsHKEHUS U Pa3HOCTh MOTEHIUANIOB.

5.B 4geM 3akiroyaeTcs METO ] KOMIIEHCALUU ITpU
n3mepennun JJC?

YMeTh: CTPOUTH MATCMATHYCCKUC
MOJICIHN (I)I/ISI/I‘-ICCKI/IX SIBJICHHUI

1.Hapucyiite KapTUHBI CUJIOBBIX M 3KBUIIOTEHIIUAIBHBIX
JUHUH 17151 CHCTEMBbI POBOTHUKOB, M300paKEHHOM Ha
pUCYHKe. 3allITPUXOBAaHHBIN IPOBOJAHUK HE 3apSKEH.

0B

10B

2.ITo rpaduky 3aBUCUMOCTH MTPOSKIIMU BEKTOPa
HaIpsHKEHHOCTH OT KOOPAUHATHI TOCTPONTE
KaueCTBEHHO IpadUK 3aBUCUMOCTH MOTEHIIMATA OT
koopauHatel. CuntaTth 3Hauenus E1, u R, 3amanHbiMu.
[losicHuTe MOCTpOEHUSI.

3.Haiinure 21eKTPOEMKOCTh OaTapen KOHIEHCATOPOB,
MIPEACTaBICHHON Ha PUCYHKE.
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4.Haiiaute pa3HOCTb MOTEHIIMATIOB MEX1Yy TOUKaMH 1 u

2.
é1, ’”1| R, &, 1
| |
|

]
7

3 R

3>73

2

5.0npenenute NOKa3aHUS UICATBHBIX H3MEPUTEIBHBIX
puOOpoB, N300PAKEHHBIX Ha CXEME.

| G, 1
|

| &s, 1y

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OneHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe

BBIIIOJIHEHO B MOJIHOM 00bEME HJIH BBIIOJIHEHO NpEUMYyIICCTBCHHO BEPHO
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Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 65
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIACTCS
€CJIM 3aJ]JaHUe BBITIOJHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

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

®opmbl peanusanun: YcrHas Gopma

Tun KoHTpOIBLHOTO MeponpusaTus: JlaboparopHas padora

Bec kouTposabHoro meponpusitusi B BPC: 8

IIpouenypa npoBeaeHnsi KOHTPOJBLHOIO0 MEPONPUATHSA: Y CTHBIN OMPOC 1O OUIeTamM

KpaTkoe conep:kanue 3a1aHusi:
HpOBepKa 3HAHUIA OCHOBHBIX 3aKOHOB BHGKTpOCTaTI/IKI/I n YMCHI/UI HUX UCIIOJIB30BATh IJIA
peIleHus 3a1a9

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE 3aKOHBI TEOPUU 1.ChopmynupyiiTe onpeneneHus HarpsHKeHHOCTH
AIIEKTPUUYECTBA AJIEKTPOCTATUIECKOTO TTOJIS.

2.ChopmynupyiiTe onpeaeneHue moTeHIana u
Pa3HOCTH MOTEHIIUAIOB TOYEK DIIEKTPOCTATUIECKOTO
oJIsl.

3.Kak onpezensiercst 2IEKTPOEMKOCTh TIOCIIE0BATEEHO
U TapaJijieIbHO COEAMHEHHBIX MJIOCKUX KOH/IEHCATOPOB?
4.Kakoe coequHenue uctounukoB JJ1C Ha3bIBaeTCs
BCTPEUHBIM, COTJIACHBIM?

5.3anumure 3akoH OMa JiIs ydacTka Lemu,
conepxatero JJC.

YMeTb: CTpOUTh MaTeMaTHYECKHE 1./IBe muiockonapaieabHble TOHKHE MJIaCTHHBI,

MoJienu GPU3NUECKUX SIBICHHUH pacnonoxxeHHbie Ha ManioM pacctosauu d = 0,01 m npyr
OT JIpyra, paBHOMEPHO 3apsikeHbl. [IoBepXHOCTHBIE
IJIOTHOCTH 3apsi/I0B IIJIACTHH PaBHBI COOTBETCTBEHHO Gl
=3-10"-9 Kn/m2, 62 = -2-10"-9 Kn/m2. [TocTpotite
rpaduKy 3aBUCUMOCTEH HAMPSHKEHHOCTH M MIOTEHITHAA
ot oT KoopauHatel. [punsts ¢(0) = 0.

2.PaBHOMEpPHO 3apsKEHHBINA TOHKUH CTEPIKEHb UMEET
mmany |. Haifiaure HanmpsykeHHOCTD OIS CTEPXKHS B
touke K, siexkamieit Ha ero IpoJ0JKEHUN Ha PACCTOSTHUU
X OT GynKailiiero K Hel KOHIIA CTEPKHA. 3aps]] CTEPXKHS
Q.

3.BeiBeiuTE BBIpOXKEHUE 11 ONPEACITICHUS
9JIEKTPOEMKOCTH OaTapeu U3 Mociie0BaTeIbHO
COEIMHEHHBIX KOHJEHCATOPOB.

4.Haiinure 31eKTPOEMKOCTh OaTapen KOHAEHCATOPOB,
MPEJICTABICHHON HA PUCYHKE.
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5.Haiinure pa3HOCTh NOTEHIIMAIOB MEKY TOUKaMu 1 u 2

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu 6vlnoineHus 3Hanus: OLUeHKa "O0TIMYHO" BBICTABIISIETCS €CIIN 3aIaHIE
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 65
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIio" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS pElIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "yJIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/laHue NMPEUMYILECTBEHHO BHITIOJIHEHO

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

KM-14. 3amura 1a6oparopHbix pador «Marneruzm-1»

®opmbl peanuzanmuu: YcrHas Gpopma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpustusi B BPC: 8

IIpoueaypa npoBeieHNsI KOHTPOJIBLHOIO MePONIPUATHSA: Y CTHBIN OIPOC 10 Ouieram

Kparkoe coaep:kanue 3aaHus:
[TpoBepka 3HaHUS OCHOBHBIX 3aKOHOB MarHeTU3Ma M YMCHHUS UX UCIIOJIb30BATh JIJISl PEIICHUS
3a1a4

KoHnTpoJibHbIE BONIPOCHI/3a1aHUA:
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3HaTh: OCHOBHBIC 3aKOHBI (DU3HKHU 1.JlaitTe onpeneieHne MOHATHIO «IMHUSA HHAYKIIUN
MAarHUTHBIX SIBJICHUU MarHuTHoro noss». ChopmynupyiiTe cBoiicTBa IMHUI
WHIYKIIMA MarHUTHOTO TOJIsA?

2.Ha3oBuTe 0COOEHHOCTH pacipeielIeHUs] MarHUTHON
MHJYKIIMH BJIOJIb OCH coJieHoH1a?

3.ChopmynupyiiTe 3aKkoH Amriepa.

4.11300pa3ute HA pUCYHKE CHUJIBI, ICHCTBYIOIINE HA
pPaMKy C TOKOM B yCTaHOBKe J1a00opaTOpHOil paboTHI.
5.Chopmynupyiite onpeneneHue cuibl JIopeHia.

YMeTh: NpUMEHSTh (U3HUECKUE 1.ITo 6eckOHEYHO ATMHHOMY TPOBOY, COTHYTOMY IO
3aKOHbl TEOPUM MAarHeTu3sMa Jjist yriioM 60°, Teuet Tok I. Onpenenure MarHUTHYIO
pEIIeHUS TUIIOBBIX 33]1a4 MHAYKIUIO TIOJIS B TOYKE, JIeXKalllel Ha OMcceKkTpuce yria

Ha PAaCCTOSIHUM a OT €r0 BEPIUUHBI.
2.0npenenuTe MarHUTHYIO HHAYKIUIO TIOJIS B IICHTPE
HPSIMOYTOJIbHOM paMKH CO CTOpoHaMu @ u b, o0Tekaemoii
TokoM I. [Tone noaBoasAmMX MPOBOAOB HE YUUTHIBATH.
3.B o1HO¥ 1II0CKOCTH ¢ OECKOHEUHO JJIMHHBIM
IIPOBOJIOM, IO KOTOpOMY TeueT Tok |1, pacnionokena
HpsSIMOYTOJIbHAS paMKa co cTopoHaMu a u b, ooTexaemast
TokoM |2. Halinute cuibl, ¢ KOTOPHIMU MarHuTHOE I10JIe
IIPSIMOTO TOKA JIEHCTBYET HAa KAKAYIO CTOPOHY PAMKH.
Paccrosinue ot npoBoja 10 Onkaiieil CTOpOHbI paMKU
C.
4.11nockas KkBajipaTHasi paMKa CO CTOPOHOM a HaXOJIUTCA
B OJTHOPOJTHOM MAarHUTHOM IoJie ¢ uHaykuuei B. Io
00MOTKe paMKH, cocTosiiiei nu3 N BUTKOB, IPOTEKAET TOK
|. Onpenenute Bpalaromuii MOMEHT, AEHCTBYIOLIUM Ha
paMKy, €CiM JIMHUU UHIYKIUHU OIS 00pa3yroT ¢
IJIOCKOCTBIO PAMKH YTOJ O
5.O7eKTpOH BJIETAET B OJTHOPOJAHOE MAarHUTHOE IOJIE C

>

MHIYKIMEH B Tak, 4TO €ro CKOpoCTh v obpasyer ¢
HaIpaBJIEHUEM TOJA yroa o. Onpenenure paanyc
BUHTOBOM JIMHUH, IO KOTOPOI1 Oy/ieT ABUTaThCs
JJIEKTPOH.

Onucanue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: O1eHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MTOJTHOM 00bEME WIIH BBITIOJTHEHO MPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 65
Onucanue xapaxmepucmuxu evinoneHus snanus: OneHkKa "XopoIio" BEICTABISIETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoneHus shanus: OneHka "yI0BIEeTBOPUTEIBHO" BHICTABIISAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

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-15. 3amuTra sadbopaTopHbIix padoT «MarHeTrusm-2»

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoaBLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec koHTpoabHOr0 Meponpustusi B BPC: 8

IIpoueaypa npoBeeHNsi KOHTPOJIBLHOIO MEPONIPUATHSA: Y CTHBIN OIIPOC 110 OuieTam

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
HpOBepKa 3HaHUA OCHOBHBIX 3aKOHOB MarH€Tu3Ma 1 YMCHHUA UX UCIIOJb30BaTh AJId PCIICHUA
3aaa4d

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE 3aKOHBI (PU3UKU 1.CopmynupyiiTe onpeneneHne MarHUTHOW WHIYKITHH
MarHUTHBIX SIBIICHUI MarHiTHOTO TOJISI.

2.ChopMynupyiTe IPaBUIIO ONPEICIICHHS HATPaBICHUS
cuibel AMmriepa.

3.ChopmynupyiTe 3aKOH JESKTPOMATHUTHON MHTYKITUU
(3axkon Dapanes-Makceiia). UTo 03HayaeT 3HaK MHHYC
B 9TOM 3aKoHe?

4. ChopmynupyiTe mpaBUiIo ONpPEICICHUS HAIIPABICHUS
cunbl JIopeHua.

5.0T 4ero 3aBUCHUT BUJ TPACKTOPUHU ABUKECHUS
3apsHDKEHHON YaCTHUIIBl B MArHUTHOM ToJie?

VYMeTh: IIPUMCHATDb (I)I/ISI/I‘IGCKI/IG 1.0npenenHTe MAaroiuTHYO HHAYKIUIO I1OJIA B LIEHTPEC

3aKOHBI TCOPHUMU MAr"HeTusMa IJid PAaBHOCTOPOHHETO TPCYI'OJIbHHKA CO CTOpOHOfI a,

peHICHUs TUITOBBIX 3a/1a4 obtexaemoro TokoM I. ITone moABOAAIIUX IMTPOBOAOB HE
YUUTHBIBATh.

2.Yacruiia Mmaccoit m ¢ 3apsaoM ( IBIKETCS B

OJIHOPOJHOM MArHUTHOM T0JI€ C MHAYKIKEW B 1o

BHHTOBOM JIMHUH paguycoM R u mrarom BunTa h.

Haiigure nepros oOpaliieHust 4acTHUIIbI U €€

KMHETUYECKYIO SHEPTHUIO

3.D7eKTpOH BJIETa€T B OAHOPOHOE MarHUTHOE TOJIE C
N

HHﬂYKHHeﬁ B NEPNCHAUKYIISIPHO JIUHUAM UHAYKIUHA 1101
-

yriom 45° k rpanutie noist. CkopocTs 3aekTpoHa v. Ha
KaKOM PacCTOSIHUH | OT TOUKH BJI€Ta JIEKTPOH BBIIETHT
W3 0JIs?

4. Mexny NoJiFocamMu 3JIEKTPOMAarHuTa B
TOPU30HTATbHOM MarHUTHOM ITOJIE€ HAXOIUTCS
MIPSIMOJIMHENHBIN IIPOBOJHUK, PACIIOIOKEHHBIN
TOPU3OHTAIILHO M TIEPIICHIUKYSPHO JIUHUSM MAarHUTHON
uHayKuuu. Kakoil cuiibl TOK J0JKEH TeUb B POBOJAHUKE,
YTOOBI CHJIa HATSHKEHUSI B TIOIIEPIKUBAIOIIUX €70 THOKMX
MPOBOJIAX CTaja paBHOU HyM0? MarHutHass UHAYKIUS B,
OTHOIIICHHE MaCChl TPOBOIHUKA K ero e m/l
HU3BECTHO

5.B nienTpe umHHOTO coseHonaa (umHa |, grcio
BuUTKOB N1) pacmonokeHa 1iockas KaTyIka, COCTOSsIIas
n3 N2 BUTKOB IIom@anesio S kaxaelii. [[1ocKoCcTs BUTKOB
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KaTyILIKU COCTABIIsAET yrou B ¢ ockto coneHouaa. Ilo
00MOTKe cojieHoH1a TeyeT Tok |1, mo 0OMOTKe KaTyIIKu
TedeT Tok 12. Onpenenure BpalarOnii MOMEHT CHII,
JEHCTBYIOIMI HA KaTYIIKY B HAYAJIbHOM ITOJIOKEHUH.

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 WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3a0anus 6 npoyenmax. 65
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouIo" BICTaBISETCS €CIU
OOJIBIITMTHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a71a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIETBOPUTEIHLHO" BHICTABIISCTCS
€CITU 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

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

KM-16. 3amuTa 1a00paToOpHBIX pad0oT «JIeKTPOMArHUTHbIE KOJIeOaHUs»

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpustusi B BPC: 8

IIpoueaypa npoBeieHNsI KOHTPOJIBLHOIO MePONIPUATHS: Y CTHBIN OIPOC 10 Ouieram

Kparkoe conepxanue 3ajanus:
[TpoBepka 3HaHUS OCHOBHBIX 3aKOHOB I10 TeMe “DJIeKTPOMarHUTHbIE KojdeOaHus U YMEHUS UX

HCIIOJIB30BAaTh JJIA pCIICHUS 3a/1a4.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE 3aKOHBI TEOPUU 1.3 KakuX 3JIEMEHTOB COCTOUT HJIcaIbHBINA
KoJIeOAHHMI ¥ BOJIH kojebarenbHbI KOHTYP? OOBICHHUTE, KaK B HEM
BO3HUKAIOT JIEKTPUUYECKHUE KOJICOaHNS.
2.ChopMynupyiiTe onpeaencHue T0rapuMuIeckoro
nexkpeMenTa. OT 4ero 3aBUCHUT €0 BeIUYHHA?

3.IIpu kakoM yCIOBHHU B HEUCATHLHOM KOJIeOATeThbHOM
KOHTYpe OyayT BO3HHMKATH 3aTyXarolue Koiaebanus, a
MIPU KaKOM — allepruoIMYECKUi pa3psl KoHJaeHcaTopa?
4. JlaiiTe onpeesnieHue MOHATHIO “‘pe3oHaHc”. B uem
3aKIr04aeTcsl GU3MUECKUN CMBICT SBIICHUS pe30oHaHca?
5.Kak 3aBUCHT BUJ p€30HAHCHOW KPUBOM JIJIsI CUJIBI TOKA
B KOHTYpPE OT €ro CONPOTHUBIICHHUS?

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 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" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-17. KonTpoJbHas padora Nel «DuekrpocraTuka

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOIBLHOrO MeponpusaTusi: KontponsHas pabora

Bec kouTposbHoro meponpusitusi B bPC: 22

IIpouenypa npoBeaeHUusi KOHTPOJBLHOIO MeponpusAaTHs: BrinogHeHne MUCHbMEHHON PabOThI 1O
ouneram.

KpaTKOC Cod€cpiKaHMuE 3alaHUA:
HpOBepKa YMCEHHSA UCIIOJIB30BATh 3aKOHBI DJICKTPOCTATUKHU JJISI PCHICHUA 3a1aY

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: NpuUMeHSTh (U3HUecKue 1.3apsn Q paBHOMEPHO paclpeelieH Mo KOJbIy paguyca
3aKOHBI TEOPHH IJIEKTPUUECTBA TS R, BBIMONTHEHHOMY U3 TOHKOM MTPOBOJIOKK. Ha ocu
pELIEHUs TUIIOBBIX 3a/1a4 KOJIbI]A HA PACCTOSIHUM Z OT €r0 LEHTPA HaXOAUTCS

TOYEYHBIN 3apsan q. Haliaure cuity, AEHCTBYIONIYIO CO
CTOPOHBI KOJIbLIA HA TOUECUYHBIN 3apsi.

2.Tonkasi 6€CKOHEYHO JUIMHHAs HUTh PABHOMEPHO
3apsDKEHa ¢ JIMHEWHOM INIOTHOCTBIO 3apsa T U OKpYKEHa
KOaKCHaJIbHBIM OECKOHEYHO JUIMHHBIM [IWJIMHAPUIECKUM
CJIOEM M3 IUIJIEKTPUKA C OTHOCUTEIILHON
JUBJIEKTPUYECKON IPOHUIIAEMOCTBIO €, (BHYTPEHHUI
panuyc ciost R1, Hapyxxublii — R2). Haiinure n
nocTpoiite Ha rpadukax 3asucumoctu Dr(r), Er(r), j(r),
npuHsB j(R1) = 0. Onpenenute MoBEpXHOCTHYIO
IJIOTHOCTDH CBS3aHHOTO 3apsijia Ha BHEIIHEH MOBEPXHOCTU
TUDIIEKTPHUKA.

3.Chepuueckuit konaencatop (R1 u R2 usBectHs)
3apspKEH J10 pa3HOCTH MOTeHIMaIoB U 1 OTKIIIOUEH OT
HCcTOYHMKA. HaiiinTe n3aMeHeHne 3JIeKTPOEMKOCTH
KOH/IeHCaTopa U paboTy, COBEpIIaeMyI0 BHEITHUMU
CHJIaMU TIPH 3all0JHEHUH KOHAEHCATOpa AUDJIEKTPUKOM C
OTHOCHUTEJIBHOM TNAJIEKTPUYECKON TPOHULIAEMOCTHIO €.
4.Tonkuilt cTepxeHb IIMHON L, paBHOMEPHO
3apsOKEHHBIN C IMHENHOW MJIOTHOCTBIO T, COTHYT B BUJIE
YETBEPTH OKpYx)HOCTH. Haliinre Hanps»KeHHOCTh U
MTOTEHIIMAJ M10JIs B LIEHTPE 3TOM YETBEPTU OKPYKHOCTH.
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5.JIBe OecKOHEUYHBIE MIIIOCKOCTH PACIIONIOKEHBI Ha
paccrostHuu d ¥ paBHOMEPHO 3apsKCHBI C
MMOBEPXHOCTHBIMHU IJIOTHOCTSIMU 3apsAa0B S1 =S n S2 = —
2S. Mex 1y HUMH HaxOJIUTCS CIIOW TUAJIEKTpUKa (€ = 2)
TOJIIKHON 0/2, BILIOTHYIO MPHJICTAIOIIMI K TICPBOi
I0cKOCTH. OCh X MEPIEHIUKYISIPHA TUIOCKOCTSM,
Hayajio KOOPJMHAT COBIAJAET C NEPBOM IIOCKOCTBIO.
Omnpenennure U TOCTPOUTE HA TpaduKax 3aBUCHIMOCTH
Dx(x), Ex(X), Px(X), j(X), mpuusB j(0) = 0. Onpenenure
MOBEPXHOCTHYIO IJIOTHOCTD 3apsiIoB Ha OOKOBBIX
MTOBEPXHOCTAX JUIJICKTPUKA.

Onucanue MKAJbI OICHUBAHUA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax.: 85
Onucanue xapakmepucmuku blnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHka "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJJaHUE BBIIOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-18. KonTpoJsbHasi pabora Ne2 «Marnerusm»

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 22

IIpouenypa npoBeneHusi KOHTPOJbLHOI0 MepoNpUsTHs: BollolHEHHE TUCEMEHHOW paboThI 1O
ouneram.

KpaTKOC CoacpiKaHuE 3alaHuA:
HpOBepKa YMCHHA UCIIOJIB30BATh 3aKOHBI MAIHCTU3MaA IS PCIICHUA 3a1a1

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTb: NpUMeHATh  (uznueckue 1. IuHHBIN KOaKCHAIbHBIA KaOelb COCTOUT U3
3aKOHbl TEOPUM MAarHeTusMa Jis CIUIOLIHOTO IPOBOJIHMKA paguycoM R1 m momnoi
pElIeHHUs] TUIIOBBIX 33]1a4 TOHKOCTEHHOU 000m0uku paguycom R2> R1. Dra

JBYXIIPOBOHASI CHCTEMa 00TEKaeTCsl TOKOM 1.
[1710THOCTH TOKA MO CEYEHUIO CILIONIHOTO MPOBOTHUKA
nocrosinHa. OnpeaenuTe 3HaYeHNUST MAarHUTHOM
WHIYKIIUH B 3aBUCUMOCTH OT PaIuaIbHON KOOPAUHATHI I
U noctpoiite rpaduk 3aBucumoctu B(r)

2.B oHOI IIIOCKOCTH ¢ 0ECKOHEYHO JUTMHHBIM
ITPOBOJIOM, TI0O KOTOPOMY TedeT Tok |1, pacmonokeHa
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pSIMOYTOJIbHAS paMKa CO CTopoHam#u a u b, oOrexaemas
TokoM |2. Haliiure cuibl, ¢ KOTOPHIMU MarHUTHOE T0JIe
MPSIMOTO TOKA JEHCTBYET Ha KAXAYI0 CTOPOHY PaAMKH.
Paccrosinie ot npoBojia 10 OamKaiiell CTOPOHBI paMKU
C.

3.B 1nenTpe Topiia AITMHHOTO COJICHOUA C TNIOTHOCTHIO
HaMOTKH N pacronoxeHa pamka u3 N BUTKOB ILJIOIIAAbIO
S. I110CKOCTh paMKH COCTABIISIET YTOJl & C OCBIO
coJieHouJa. Pamka MesIeHHO nepeMenaeTcs B LIEHTP
COJICHOUJIA C OJJTHOBPEMEHHBIM ITOBOPOTOM B MOJIOKEHHE
YCTOMYMBOIro paBHOBecHs. ONpeennTe Bpallaronii
MOMEHT CUJI, IEUCTBYIOIIMM HA paMKY B Ha4aJlbHOM
MOJIOKEHUHU U paboTy CUJI IO EPEMELICHUIO PaMKH.
Cuna Toka B conenonze |1, cuna Toka B pamke 12

4 Mexny nByms MPOBOJIAMH JIBYXIIPOBOIHOM JTMHUU C
TOKOM CUJION | B OIHOM TIIIOCKOCTH C HUMH
pPacIoIOkKEHbl CUMMETPUYHO OTHOCUTEIBHO IMPOBOJIOB
JIBE IIIUHBI, 3AMKHYTBIE C OJJHOW CTOPOHBI Ha
conpotubieHre R. PaccTosiHue ot Kak10M MIMHBI 710
Onuxaiiiero mposoja a. [1o mmHaM CKOJIB3UT ¢
MOCTOSTHHOM CKOPOCTBIO V CTEPXKEHb JUTMHOM .
Onpenenure: CUily U HaIpaBJI€HUE TOKA B KOHTYPE;
BHEIIIHIOIO CHJTY, KOTOPYIO HEOOXOIUMO MPUIIOKHUTH K
CTEPKHIO JJI TAKOTO JIBUYKEHUS

5.00MOTKa TOpOUIATIbHON KAaTYILIKH KBAJAPAaTHOTO
CEUeHHs CO CTOPOHOU a U BHYTpeHHUM paguycom RO
o0tekaetcst TokoMm |. Yuco BuTkoB 00MOTKH N.
Ornpenenure SJHEPTUIO MArHUTHOTO MO,
COCPEJIOTOYEHHYIO B KaTYIIKE

OnucaHue MKAJbI OlleHUBAHUS

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

Oyenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABICHUE AJIS PEIICHUS 3314

Oyenka: 3
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

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

KM-19. 3amuTra jsadopaTopHbix padot «BojiHOBasi ONITHKA»

®opmbl peaau3anuu: YcrHas popma

Tun KoHTPOILHOTO MeponpusitTusi: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJbLHOIO0 MEPONPUATHSA: Y CTHBIN ONPOC O OUIeTam

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

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBHbBIE 3aKOHBI 1.B dem 3akmtouaercs siBiiecHHE UHTEphepeHun?
BOJIHOBOW M KBAaHTOBOU OITHUKH 2.ITouemy nipu HaOrOAEHUH KoJen HpioToHa B
OTPaXKEHHOM CBETE LIEHTP UHTEePPEPEHIIMOHHON
KapTUHBI TEMHBIN?

3.071 4ero 3aBUCHUT pe3yNbTaT UHTEPDEPEHIINH IBYX
ayuen?

4.Kakoe sIBJICHHE Ha3bIBacTCs AU paKiuueii ceera?
5.Kakas BennumHa Ha3bIBA€TCS NEPUOAOM

T (HPAKIIMOHHON PEIICTKH?

YMeTb: TpUMEHATh (puznuecKue 1.0nTryeckas pa3HOCTh X0Aa JABYX UHTEP(EPUPYIOLTIX
3aKOHBbl BOJHOBOM UM KBaHTOBOM JIy4eil MoHOXpoMaTHueckoro ceeta A = A/3. Onpenenure
ONTUKU JJIi pELIEeHHUs TUIIOBBIX pasHoCTb (a3 KoyieOaHui

3aja4 2.IlpuBenuTe ONTUYECKYIO CXeMY HaOII0AEHUS KOJIell

HerotoHa B oTpaskeHHOM cBeTe. BeiBeiuTe BhIpaKeHUE
JUTSL paInyCOB TEMHBIX KOJIEI]

3.BeiBeuTe BRIpaXEHUE TSl ONITUYECKONW PA3HOCTH X012
JIBYX BOIIH B OTBITE ¢ HHTEpepomeTpom MaiikenbcoHa
B 1abopaTtopHoit padote Ne 46

4.0Onpenenute yrioBylO MIMPUHY IIEHTPATHHOTO
MaKCUMyMa MpU HOPMAIHHOM I1aJICHUN
MOHOXPOMATHYECKOT0 CBETA C JUIMHON BOJHBI A = 0,5
MKM Ha 1meins mupunoi b = 0,1 mm. Paccrosiaue 10
akpana | =1 m

5.IMepuon nudpaxiuonHoi pemerku d = 5 mxm. Ha
pelIeTKy HOpMaJIbHO MaaeT CBET C JUIMHOW BOJIHBI A =
0,5 mxMm. Kakoro Hanbosnbiero nopsaka MaKkCuMyMm
MOXHO MOJYYUTh HA TAKOM pelieTke?

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonneHus 3uanus: OueHka "oTINYHO" BBICTaBIIAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'bEME WIIH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 65
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JUISI PEIICHUS 32,129
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Oyenka: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2

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

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

®opmbl peaau3anuu: YcTHas popma

Tun KoHTPOILHOT0 MeponpusiTus: Jlaboparopnas padora
Bec konTpoabHoro meponpusitusi B BPC: 25
IIpouenypa npoBeaeHnss KOHTPOJBLHOI0O MEPONPUATHA: Y CTHBIH OMPOC 1O OUIieTamMm

KpaTkoe conep:kanue 3a1aHusi:

HpOBepKa 3HAHHS OCHOBHBIX 3aKOHOB BOJIHOBOI OIITUKH U YMCHHA UX UCIIOJIB30BaTh JJIA

pPECUICHUA 3a1a4

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHEIE 3aKOHEI
BOJIHOBOI ¥ KBAHTOBOM ONTHKH

1.Kakue UCTOUHUKHU CBETa Ha3bIBAIOT KOT€PEHTHBIMU?
2.YeM oTIHYAIOTCS MEXTy COOOU pacmpeesieHs
MHTEHCUBHOCTH Ha 3KpaHe NMpH TUPpakLny Ha ABYX
LIeJIAX U OT OJHOU 1ienu?

3.Yto onpenensier HauOOIBIINI MOPAIOK INIABHOTO
MaKCHMyMa, KOTOPbIIl MOXHO Ha0Jt0/1aTh Ha

T (HPaKIIMOHHON penieTKe?

4.TlosicHuTe, MOYEMY MPU OTPAXKEHUU OT JUAIIEKTPUKA
CBET MOJISIPU3YETCS

5.Yem oTnngaercs BUJ CHEKTPOB, MOJYYEHHBIX C
MIOMOIIBIO TPU3MBI U JU(PPaKIIMOHHON peneTku?

VYMeTb: mnpuMeHATh (HU3UYECKUE
3aKOHBI BOJHOBOW M KBaHTOBOM
ONTHUKU I PEUIEHUS THUIIOBBIX
3a7a4

1.BeiBeguTe hopmMyiy JUIsl OTIPEEIICHUS JJIMHBI BOJIHBI B
ombITax ¢ bunpusmoit dpenens B 1abopaTopHOM padboTe
Ne 42

2.Paanyc neBaroro TeMHOro koisblia HetoToHa,
Ha0J110/1aeMOTr0 B OTPAKEHHOM CBETE C JITTMHON BOJIHBI A
=400 uM™, oka3zaincs pasHbIM 0,3 mm. Haiinute panuyc R
JIUH3BI

3.1Ipu NOBBIIIEHUH IABICHUS B KIOBETE IEPEMECTHIIOCH
5 mosoc B npotiecce HaOIIOEHHS Ha YCTaHOBKE B
naboparopHoit pabore Ne46. Ha ckonbko yBenmu4mics
moKasartesb MpeToMIcHus Bo3ayxa? J{muna kroBetsr | =
79,1 MM, IrHA BOJHBI A = 632,8 HM

4.Ilpu BpallleHNH aHATU3aTOpa UHTEHCUBHOCTh
MPOILEIIIEr0 CBeTa MEHs1ach B 2 pa3a. Onpenenure
CTENEeHb MOJISIPU3ALNH Ta/IaloIIero cBeTa

5.Haiinute cBs3b MeXy (ha30BOi CKOPOCTHIO V U
IPYNIOBOM CKOPOCTHIO U, €CII 3aKOH AUCIIEPCUN UMEET
Bua: v = bk (b — mocrostuuas, K — BoimHOBOE UmCII0)

Onucanue MKaJbl OLICHUBAHUA:

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

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

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

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

KM-21. 3amura n1adopaTopHbix padotr «KBaHTOBBIE CBOIICTBA CBETa»

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOr0 Meponpustusi B BPC: 25

IIpoueaypa npoBeieHNs KOHTPOJIBLHOIO MePONIPUATHSA: Y CTHBIN OIIPOC 110 Ouieram

KpaTKOC Cod€cpiKaHMuE 3alaHUA:
HpOBepKa 3HAHUS OCHOBHBIX 3aKOHOB KBAaHTOBBIX CBOMCTB CBETA U YMCHHS UX UCIIOJIB30BATh

AJId pCUICHUA 3aaa4

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: OCHOBHBIE 3aKOHBI 1.Chopmynupyiite 3akoH Kupxroda. CooTHomIeHNE
BOJIHOBOHM M KBAaHTOBOM ONTHKHU MEXy KaKUMU (PU3NYECKUMHU BEIMYMHAMH OH
yCTaHaBIUBaeT?

2.Iloyemy B ypaBHEHUE DUHIITENHHA BXOJUT
MaKCUMaJIbHOE 3HaYCHUE KHUHETUYECKONW SHEPTUH
($OTO27IEKTPOHOB?

3./laiiTe onpeneneHre OCHOBHBIM XapaKTepUCTUKaM
TEIJIOBOI'O U3JIy4EHUs: CBETOBOMY IIOTOKY,
SHEPIreTHYECKONW CBETUMOCTH, CIIEKTPAJILHOMN IUIOTHOCTH
JHEPIreTUYECKON CBETUMOCTHU

4.Kak, 3Has 3aBUICUMOCTh MaKCUMaJIbHOW KHHETUYECKON
SHEepruu (HOTOIIEKTPOHOB OT YACTOTHI MMAJAIOIIEr0 Ha
(boToKaToA cBeTa, ONpeAeTUuTh paboTy BHIXOJA
MaTepHuaia (poTokaroa U 3Ha4YCHHE OCTOSHHON
[Inanka?

5.Hapucyiite npuMepHbIN BUI BOIbTaMIIEPHOU
XapakTepucTuku ¢orosnemenTa. [louemy npoucxoaur
HachklleHne GoTroToka?

YMeTb: TpuMEHATh (HU3UIECKHE 1.Bo CKOJIBKO pa3 BO3pacTeT SIHEpreTuyecKas

3aKOHBl BOJHOBON M KBaHTOBOM CBETUMOCTb aOCOJIFOTHO YEPHOT'O TeJa MPH YBETUUEHUU
ONTHUKU Ui PEUIEHUS THUIIOBBIX €ro abCOJIFOTHOM TeMItepaTyphl B 2 paza?

3a1a4y 2.Kpacnas rpanuna ¢porosddexra ans Boasppama

cooTtBeTcTBYET A = 230 HM. Kakyro 1i1HY BOJIHBI
JIOJDKHO MMETH Ma1atoliee Ha BOJIb(paMOBBIi KaTo
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U3Ny4yeHue, 4ToObl MaKCUMallbHAsl dHEPrHs
UCITyCKaeMbIX 3JIeKTpOHOB Oblia paBHa W = 1,8 5B?
3.Temneparypa T aGconroTHO yepHOro Tena paHa 5000
K. Ha xakyro JuIMHYy BOJIHBI IPUXOAUTCS MAaKCUMYM
CHEKTPAJIbHOM MJIOTHOCTU SHEPTETHUECKON CBETUMOCTH?
4.CnexTpajibHasi INIOTHOCTh YHEPrETUUECKOM
CBETUMOCTH abCOJIFOTHO YEPHOTO Teja UMEET MaKCUMyM
Ha JutnHe BoJHBI Amax = 580 um. KakoBa Temmepatypa
Tena?

5.Kpacnas rpanuna ¢porosddexra a1 HEKOTOPOro
Metauia A = 330 am. YeMy paBHa paboTa BeIX0aa IS
3TOro MeTaa?

Onucanne MKAJbI OIleHUBaAHUS:

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

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

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

Oyenka: 2
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTENIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-22. 3amuTa 1a60paTopHbIX padoT «JieMeHTbl KBAHTOBOM MEeXaHMKH M aTOMHOM
pusnkm»

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoLHOrO MeponpusiTus: Jlaboparopnas padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJBLHOIO MEPONIPUATHA: Y CTHBIN OMpoC 10 duneTam

KpaTkoe coaep:kanue 3a1aHus:
HpOBepKa 3HAHUS OCHOBHBIX 3aKOHOB KBAaHTOBOI MEXaHHUKH W aTOMHOM (1)I/I3I/IKI/I U YMCHHS UX

HCIIOJIB30BAaTh JIA pCHICHUSA 3a/1a4

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: DJEMEHTApHBIE  OCHOBBI 1.KakrMu KBaHTOBBIMH YHCIIAMU OTHUCHIBAETCS
KBaHTOBOIl MEXaHWKU U OCHOBHbBIE COCTOSIHUE 2JIEKTPOHOB B aTOME?
3aKOHBI aTOMHOW (PU3UKU 2.B yem 3axitoyaercst pU3NUECKUN CMBICIT OOPOBCKUX

paanycoB opOUT 3JIEKTPOHOB B aTOME Bojopoza?
3.0T KaKoro ypoBHs IPUHATO OTCUUTHIBATH SHEPTUIO
ANEeKTPOHHBIX ypoBHEeN? Hapucyiite kauecTBEHHO
JyarpamMMmy ypOBHEH dHEpPIruu aToMa BOA0poa

4.B yem cocrout runoresa ae bpoumnsa?
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5.ITouemy muist HaOMIOACHUS AU(PPAKITUMOHHBIX KOJIEIl B
yCcTaHOBKE J1abopaTtopHoit paboThl Ne 57 ucmonp3oBaHa
MOJIMKPHUCTAITMYECKAS IJIEHKA, & HE MOHOKPHUCTAILT?

YMeTh: NPUMEHSATH 3JIEMEHTAPHBIC 1.I1pu nepexojie 3IEKTpOHA aTOMa BOAOPOIA C OJHOU
OCHOBBI KBAaHTOBOH MEXaHMKH U OpOUTHI Ha JIpYTyto, OoJiee OJIN3KYIO K SApY, SHEPTUs
¢u3uueckue  3aKOHBI  aTOMHOM aToMa ymeHbluaercs Ha 1,89 3B. IIpu atom atrom
Gu3uKN  JUIsL pelIeHHs THUIIOBBIX BOJIOPO/Ia M3JIy4aeT KBaHT cBeTa. Onpeaenure AJIUHY
3a1a4y BOJIHBI U3 1y4ECHHUS

2.Haiiiute MUHUMaJIbHO-BO3MOKHYIO JJIMHY BOJIHBI
M3JIy4eHHsI aToMa BOJIOPO/ia

3.Kakas yiMHa BOJIHBI U3JTy4YE€HHS] COOTBETCTBYET
mepexo1aM MeX1y YpOBHsIME ¢ N =5 u n = 27
4.BeiBenete GopMysy sl SKCIIEPUMEHTAITBHOTO
onpeJieJIeHUs JJIMHBI BOJIHBI, COOTBETCTBYIOIIEH
ANEKTPOHY B 1abopaTopHoil pabote No 57

5.Haitnure nnuny BOiHBI Ae bpoiins uist aneKTpoHa,
obnagaromiero kuHeTu4eckoi aneprueii 100 3B

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5

Onucanue xapakmepucmuku vlnoHenus 3Hanus; OueHkKa "oTIMYHO" BBICTABIISETCA €CJIN 3aJJaHhe

BBIIIOJIHEHO B ITOJTHOM 00BEME HMJIH BEIIOJHEHO MNpEUMYyIICCTBCHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 65
Onucanue xapakmepucmuxu evlnonnenus 3Hanus: OueHKa "Xopouo" BEICTaBIsAETCS €U
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 50

Onucanue xapaxmepucmuxu evinosinenus snanus: OneHkKa "yIOBIETBOPUTEILHO" BEICTAaBIIETCS
p 74

€CJIM 3aJaHNEC NPECUMYIICCTBCHHO BBIITIOJIHCHO

Oyenka: 2

Onucanue xapakmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS

€CJIN 3aJaHNEC BBINIOJIHECHO HCBCPHO UJIU MTPEUMYIICCTBEHHO HE BBIITOJIHCHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp
®DopmMa NPOMeKYTOUHOI aTTecTannu: DK3aMeH

IIpumep Onsiera

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 Ta30B; 3 (HEKTUBHYIO MOJISIPHYIO MacCy CMECH Ta3oB.
2. YckopeHHne MaTepuaibHON TOYKH; HOPMAIBHOE U TAHTCHITUAIBHOE YCKOPCHHUSI.

Kunemarnueckuii 3aK0H ABUKEHUS MATEPUAIBHOM TOUKH B CIIy4ae MOCTOSIHHOIO YCKOPEHHS.

JIBuKeHue Te B M0JI€ CUIIBI TSDKECTH. ['paHuIIbl IPUMEHUMOCTH KIIACCHYECKOro Crocoda
OMNUCAHUS JBUKEHUS TOUKHU.

3. CopmymnupyiiTe OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHO-KHHETUYECKOM Teopun. JlaiTe
onpeJieJICHUuEe OHATHIO «UACAIbHBIN Ta3y. 3aUIINTEe OCHOBHOE YPAaBHEHHE MOJIEKYIISIPHO-
KMHETUYECKOW TEOpUU JJIs 1aBIICHUS UI€aIbHOTO rasa.

IIpoueaypa nposenenust

1. Cryaent monydaer Ouier. 2. ['OTOBUTbCS K OTBETY B TeueHHe | yaca, Jenas HEOOXOAMMBbIE

3amucH B IUCTe 0TBeTa. 3. OTBEYaeT Ha BOIPOCH HIK3aMEHATOPY.

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

oce6oenun 0ucuunﬂuubt

1. Komnerenuunst/Muaukarop: NJ-Sonk-3 JJeMoHcTprpyeT noHMMaHue (pU3N4ecKux sSBICHUM 1

YMCET IPUMCHATDH CI)I/ISI/I‘-ICCKI/IG 3aKOHBI MCXaHHUKH, MOJICKy.H?IpHOfI (1)I/I3I/IKI/I, TECPMOANHAMMUKHU,
QJICKTPHUYCCTBA 1 MArHCTU3Ma IJId PCIICHHU A TUIIOBBIX 3a/1a4

Bonpocsl, 3aganus
1.1. [nardopma muHoit | 1 Maccoit M1 mMoxkeT nepemeraTbest 6e3 TPEHHUS 1O TIIa KON

TOPU30HTAJIbHOM MOBEPXHOCTU. Yea0BEeK Maccoil M2 MepexoauT ¢ OJHOTO KOHIA MIaT(HOpPMbI

Ha ,Z[perfI €€ KOHCII. Onpedeﬂume, Ha KaKO€ paCCTOAHUEC CABUHCTCA IIPU 3TOM HHaT(bOpMa.

2. Pacnipenenenrie MakcBemuia MOJIEKYIN [0 MOAYJSIM ckopocTel. [IpuHuun geransHOro
paBHOBecust. CMbICHT PYHKIIMU pacTipeieNieHus. 3aBUCUMOCTh (PYHKIIUU pacrpeeNeHus OT
TEeMIIepaTypHhI.

3. I[aﬁTe OIIPCACIICHUC ITOHATUIO «MAaTCPUATIbHASA TOYKA». Yto Ha3bIBAETCSA KUHEMAaTHYECKUM

3aKOHOM JIBH)KEHHSI MaTepHaibHOU Touku? JlaiiTe onpesenenrne Gu3nueckuM BETMUUHAM:
nepeMeleHne, CKOpocThb, YCKOPEHUE, Iy Th.
2.1. A3ot u3obapuuecku pacuupsiercs oT oobema 3 11 10 o0bema S 11 npu gasienuu 0,3

Mlla, a 3aTem u3zoxopHo oxyaxnaaercs a0 nasienus 0,1 MIla. Onpederume: wu3MeHeHHE

BHYTPEHHEH SHEPruU rasza 3a Bech Mpolecc; paboTy rasa; KOJIUIEeCTBO MOABEACHHON TEIUIOTHI

B OTOM IIpoLeCCe.

2. BHyTpeHHHE 1 BHEIIHHUE CUJIbI CHCTEMBI MaTEpUANIbHBIX TOUEK. MIMIynbc MaTepruanbHOU

TOYKHU U UMITYJIbC CUCTEMBI MAaTEPUAIbHBIX TOUeK. IMIynbc cuiibl. 3aKOH COXpaHEHUs
I/IMHy.]'Ibca HJIA MaTepHaJIBHOfI TOYKHU U HJIA CUCTEMBI MaTepI/IaJIBHBIX TOYCK.

3. 3anummuTe 6apoMeTpUUECKYI0 GOPMYITY U MOSICHUTE €€ (PU3HMUECKUN CMBICT.

3.1. Knun maccoit M mokouTcst Ha TIIaKOM TOPU30HTAIBHOM cTtose. Ha rmankoit

IMMOBCPXHOCTHU KJIMHA HA BBICOTC H nexwur 6py00K Maccoil m. HakionHas T'paHb KJIMHA UMCCT

IUTaBHBINA NIepexoA K cToiny. Onpedenume CKOPOCTh KIIMHA B TOT MOMEHT, KOTa Opycok
COCKOJIB3HET Ha CTOJL.
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2. BHyTpeHHsIs SHEprusi CUCTEMbI MOJIEKYJI M BHYTPEHHSISI SHEpTrus uaeanbHoro rasza. [lonsarue
yHclia cTernenel cBooosl. Teopema o paBHOpacIpeieIeHUH SHEPTUU IO CTENEHSIM CBOOO/IBI.
CriocoObl I3MEHEHHSI BHYTpeHHEH dHeprun. GopMyTupoBKa MIEPBOT0 HaYaia TEPMOAMHAMUKH.
3. JlaiiTe onpeaeneHue MOHATUIO «LIEHTP MAacC CUCTEMbl MaTepUATbHBIX TOUEK.
CdopmynupyiiTe TeopeMy O ABHKEHUU [IEHTPA MACC CHUCTEMbI MATEPHATBHBIX TOYECK.

4.1. CryneHuaTsiii 0JI0K TIOJBEIICH K MOTONKY. K KOHIIaM IBYX MIeadbHbIX HUTCH,
HAMOTAHHBIX Ha OJIOK B IPOTHBOIIOJIOKHBIX HAMIPABJICHUSX, IPUKPEIUICHBI TPY3bl MaCCaMU
=1 xr u M =3 xr. Paguycel mkuBoB 6;10ka I = 20 cm u R = 10 cm; MoMeHT nHepuuu 0j10ka | =
0,15 krxm2. Onpeodenrume yCKOPEHUS TPY30B.

2. Teruota u paboTta. TemnoeMKoCTh ueanbHOro ra3a. OmnpeneneHue padboThl ra3a B
pou3BOJIBHOM Tporiecce. [lepBoe Havano TepmoauHaMuku. ETo pasnudabie GopMyTUpOBKH.
Beunsiii aBurarens nepBoro poja. [lpumMenenue nepBoro Hauajaa TEPMOJUHAMUKHU K
M300apUYECKOMY U U30TEPMUUYECKOMY MPOLIECCAM.

3. ChopmynupyiTe 3aKOH COXPAHCHHUS MEXAHHUYECKOW SHEPTHH M YCIOBHS €T0O
BBITIOJIHUMOCTH.

5.1. TOHKOCTEHHBIH LHUIMHAP CKaThIBAETCS 0€3 MPOCKAIb3bIBAHMS 110 HAKIIOHHOM MJIOCKOCTH
JutnHoM |, oOpasyromieit yron a ¢ ropuzoHToM. Onpedenume. CKOPOCTh LIEHTPA MacC y
OCHOBaHUs HAKJIOHHOH TJIOCKOCTH.

2. SIBnenus nepeHoca. TeraonpoBOAHOCTh Kak sBJICHUE repeHoca. 3akoH Dypbe.
KauecTBeHHOE M KOTMYECTBEHHOE OMMCAHUE TETIONPOBOJHOCTH, HCXO/S U3 MOJIEKYJISIPHO—
KuHEeTHYecKoi Teopuu. KoaddummeHT TerionpoBoIHOCTH U €ro 3aBUCUMOCTh OT JIaBJICHUS U
TEMIEPaTypHI.

3. JlaiiTe onpeneneHue MOHITHIO «BpalllaTeIbHOE IBM)KCHUE a0COTIOTHO TBEPAOTO TEJay.
Cdopmynupyiite onpeaeneHus IMHAMHUECKUX XapaKTepUCTUK BPallaTeIbHOTO JABMKECHUS
TBEPJIOTO TeJIa: KMOMEHT HWHEPIMN», KMOMEHT CHJIBI», K\MOMEHT UMITYJIbCa».

Matepuanbl /151 IPOBEPKH OCTATOYHbIX 3HAHUM

1.Beibepute ¢popmyny Broporo 3akoHa Hetotona
OTBeTsI:

l

L. = mg

l

I

— ma

= kx

L

M =M =M -

ny

e
I

4.

BepHusliii otBeT: 2
2.Beibepute hopmymy it OpeneeHUsT CUITBI TPEHUS CKOJTBKEHUS
OTBeThI:

35



3.bpycok Maccoif m = 2 Kr TAHYT ¢ Topu30oHTanbHOM cuioi F = 10 H no ropuszonTanbHol
iockocT. KoaddunmeHT Tpenus Mmexy Opyckom u mirockocteio i = 0,1. Hafigure
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.MarepuanbHas TOUKa BPaIIAETCs 110 OKPYKHOCTH € TIOCTOSHHON 10 MOJYJIF0 CKOPOCTBIO 110

4acoBoii cTpelnke (cM. puc.) OnpenenuTe HaNpaBICHUE YTIOBONH CKOPOCTH.
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OTtBeTsI:
1. oT HabmomaTens
2. K HaOJIFO JaTeiro
3. coHarpaBJieHa C JINHEHHOI 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:
«M30TEpMHUUECKUI TTPOLIECC — ATO MPOLIECC, MPOUCXOIAUINN B TEPMOANHAMUYECKON CUCTEME
MIPU TIOCTOSIHHOM (TIOCTOSIHHOM). . .»

OTBeTsI:
1. naBiIeHUHn
2. obbeme
3. TemmiepaTtype
4. macce

Bepnplii oTBeT: 3
8.Kakoii mporiecc mpoucxoauT B TEPMOIUHAMUYECKOM cucteMe 6e3 TeroooMeHa ¢
OKpY>KaroIIen cpeaoit?

OTBeTsI:
. 1300apHBIi
. A30XOPHBIN
. U30TEPMUYECKUI
. annabaTHBIA
BepHnpslii oTBeT: 4

9.1 neanbHbIi OTHOATOMHBIN Ta3, 3aHUMaronui npu nasienuu pl = 0,2 MIla o6sem V1 = 0,02
M3, HarpeBaeTcst U300apHO TakK, YTo ero ooveM yBennuuBaercs 10 V2 = 0,03 m3. Haiinute
KOJIMYECTBO TEIUIOTHI, TTOJIBEICHHOE K Ta3y B TOM TIpoliecce.

OTBeThI:
1.5 xJx
2. 10 xJIx
3. 30 x/Ix
4.2 xJIx

B W —
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Bepusiit otBerT: 1

10.113 kakuX TEpMOJUHAMUYECKUX MPOLIECCOB COCTOUT UK KapHo?
OTBeTHI:

1. JIBa U30TepMHUYECKHX U JIBa arabaTHBIX

2. N30oTepMuueckmii, n300apHbIiA, N30XOPHBIH, aarnadaTHbIH

3. JIBa n300apHBIX U JIBa H30XOPHBIX

4. JIBa N130TEpMUYECKUX U JBa U300apHbIX
Bepnsiit otBeT: 1

II. Onucanue wkKanvl oueHUBAHUA

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmuku 6blnoIHeHus 3Hanus: PaboTa BEIIOIIHEHA B paMKax "MPOJABHHYTOTO'
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYTUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu 8blnoaHeHus 3uanus: PaboTa BeimojHeHa B paMKkax ""0a3oBoro"
YpOBHS. BOJILITUHCTBO OTBETOB JaHbl BEPHO. B yacTh MaTepuana ecTh He3HAYUTEIIHHBIC
HEJO0CTaTK!

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

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa He BHIMOJHEHA WK BBITOJTHEHA
MIPEUMYIIIECTBEHHO HETPABUIHLHO

1I1. IIpaguna évicmasnenun umo2060i OUEeHKU 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 gBym WKMHAM, PacrnosoKEHHbIM B O4HOM NJIOCKOCTU C AJIMHHBIM NPAMO/IMHENHBIM NPOBOAOM C
CUI0M TOKa | NapannenbHo NPOBOAY CKOMb3UT MPOBOAHUK AJIMHOM | CO CKOPOCTbIO U. KOHLbI LWKH
3aMKHYTbl Ha conpoTuBieHne R. PaccTosiHue oT banKaiwel WwuHbl 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 pacIpeIeTICHHbIN 3apsiI.

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

1. Crynent mosydaer Ouser. 2. ['OTOBUThCA K OTBETYy B TeueHWe | yaca, Aeias HEOOXOIUMbIC
3amucH B JIUCTe O0TBeTa. 3. OTBEYaeT Ha BOMPOCH IK3aMEHATOPY.

L Ilepeuenv Komnemenyuil/uHOUKAMOpPO8 U KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHAN 08
0CBOCHUA OUCUUNTUHDI

1. Komnerenmusi/ Unaukarop: MJI-5onk-3 JlemoHCcTprpyeT nmoHnManue pu3nyecKux sSBICHUN U
yMeeT MPUMEHSITHh PU3NIECCKUE 3aKOHBI MEXAHUKH, MOJICKYIISIPHON (PU3UKH, TEPMOJTMHAMUKH,
JIEKTPUYECTBA U MAarHETU3Ma ISl pElIeHHs] TUIIOBBIX 3aa4

Bomnpocel, 3axanus

1.

1.

1. B oAHOM NIOCKOCTU C AIMHHbBIM NPAMOJIMHENHbIM NPOBOAOM, CUJ1a TOKA B KOTopom /1, HaxoauTca
NA0CKaA KBaApaTHAA pamMKa CO CTOPOHOM a. banrKaliwan CTOpOHa paMKM NapannesibHa Nposoay U
HaXOAWUTCA Ha PACcCTOAHMM X0 OT Hero. Hanaute cunbl, AeNCTBYIOLWME Ha KaXKayHo U3 CTOPOH PaMKW,
€C/IM CUNa TOKa B pamMke /2. MarHUTHbI MOMEHT PaMKM Hanpas/ieH NPOTMB MarHUTHON MHAYKUUM,
co3aaHHOM ToKom /1.

2. PaboTa cui1 351eKTpOCTaTUYECKOT0 MOJIS [0 NEpEeMEILEHHIO 3apsA0B. Pa3HOCTh MOTEHLIMAIOB.
ITorenuman. [Ipumepsl pacyeTa NOTEHIMAIIA ITOJISI CHCTEMBI TOUYEUYHBIX 3apsI0B U ITOTEHIMAIA
IOJIS 3apsiia, HENPEPBIBHO PACIIPENEIEHHOIO B IPOCTPAHCTBE.

3. lnamarHuTHbIA 3¢ ¢dexT. TUnbl MarHeTUKOB.

2.1. Creprxenb JunHOII | Bpamaercs: B 0THOPOJHOM MarHUTHOM I10JIE€ C MATHUTHOI
UHAYKIMEH B ¢ oCTOsSHHOM yrioBON CKOPOCTBIO B INIOCKOCTH, NIEPIEHIUKYIISPHON
HaAIPAJCHUIO0 MarHUTHOW MHAYKIMK. OCh BpallleHUs! CTEPAKHS IPOXOJUT YEPE3 €r0 CEPEAUHY.
Onpenenure pa3HOCTb MOTEHLIMATIOB MEXKAY CEPEIUHON CTEPKHS U OJJHUM U3 KOHIIOB.

2. UnterpanbHas u tuddepeHanbHast CBI3b MEXy HapsKEHHOCTBIO U MOTEHIIUAIOM
AIIEKTPOCTATUYECKOTO MOJIsL. DKBUIIOTEHIMATbHBIE TOBEPXHOCTH U CUJIOBbIE IUHUU
JJIEKTPOCTATUYECKOIO 1011, UX CBOMCTBA.

3. DHeprus MarHuTHOTO 1noJsi. O0BbEeMHast IIOTHOCTh SHEPTUU MAarHUTHOTO TOJISL.

3.1. ITo TOHKOMY CTEpIKHIO JTHHBI | paBHOMEpHO pacrpeseneH 3apsij ¢ TMHEHHOMN IOTHOCTHIO
t. Haiinure cuimy, IEHCTBYIONIYIO Ha TOYEUHBIN 3aps] , PACIIOJI0KEHHBIA HA ITPOIOJIKEHUH
CTEp>KHS Ha paCCTOSIHUU X0 OT €ro OynxKaiIero KoHIa.

2. BuxpeBoii xapaktep MarHuTHOro nosist. L{upkymsus BeKkTopa MarHUTHOM UHIYKIIMH 110
3aMKHYTOMY KOHTYpY. BBIBOJI 3aKOHA MOJTHOTO TOKA (TEOPEMBI O LIUPKYJIALUN MarHUTHON
MHAYKINK). 3. 3aTyXarolue 3JeKTPOMarHUTHbIE KojleOaHusl. XapaKTepUCTUKU 3aTyXaroInX
KoJIeOaHU .

4.

1. [iBe KOHUEeHTpUYeckue chepbl pagnycamu R1 u R2>R1 umetoT 3apaabl g1 n g2 cooTBETCTBEHHO.
HananTe HanpAXeHHOCTb M NOTEeHLMaN, Kak GYHKLMIO PaccTOAHMA OT LieHTpa cdep. MocTpoiite
rpaduku Er(r) v f(r). NpuHatb (f)=0. BbluncamTe noTeHUMan LeHTpa CUCTEMbI.

2. MarHuTHbIi MOMEHT. J[eiiCTBHE MarHUTHOTO MOJI Ha KOHTYP ¢ TOKOM. KOHTYp C TOKOM B
OJIHOPOJIHOM U HEOJIHOPOJIHOM MarHMTHOM I0JI€. DHEPTUsi KOHTYpa C TOKOM BO BHEIIHEM
MAarHuTHOM ITOJIE.

3. BeIHYX/IeHHBIE 2JIEKTPOMarHUTHBIE KoNleOanus. SIBieHne pe3oHanca (st
MOCJIEIOBATEIHLHOTO K0JIe0aTeThHOTO KOHTYPA).

5.

1. UMnnHapuryeckuii Bo3ayLWHbIM KoHAeHcaTop (paguycbl 06KNa4oK M AnanHa nssecTHbl — R1, R2, /)
MOCTOAHHO MOAK/OYEH K UCTOYHMKY C HanpsaxeHnem U. Halgnte mMameHeHMe 3/1eKTPOEMKOCTH
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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 NPOHUNLLAEMOCTbIO €.

2. Onbitel apanes. SIBieHue 3IEKTPOMArHUTHON MHAYKIMH. 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 B3auMOAEUCTBUS IBYX TOUEUHBIX 3aps10B?
OTtBeTsI:
1. 3akon Kynona
2. 3akoH Amrepa
3. 3akoH Papajnes
4. 3akoH Jlopenua
Bepnsiii orBert: 1.
2.J1Ba 0IMHAKOBBIX TOUEYHBIX 3apsiJia ¢, PaCcIOIIOKEHHBIE Ha PACCTOSHUU I APYT OT ApYTa,
ortasnkuBaroTcs ¢ cuiioi F. C kakoit cuioit OyIyT OTTanKUBaThCS 3apsi/ibl, €CIU YBEINYUTh
paccTosiHuEe MEXA1y HUMU B J1Ba paza’?
OTBeTHI:
1.2F
2.F/2
3. F/4
4. 4F
Bepnpiii otBer: 3.
3.Yemy paBHa HaNpPsHKEHHOCTH MOJISI B IPOBOIHUKAX ?
OTBeTHI:
1.0
2.>0
3.<0
4. He ompezesieHa
Bepnbiii otBeT: 1.
4.Teopema Octporpajackoro-I"aycca i 31€KTpoCTaTUYECKOTO MOJIS:
OTBeTsI:

(2) = -
1. 0, -0, = o Edl

40



BepHnblii oTBeT: 4.
5.Kak u BO CKOJIBKO pa3 U3MEHUTCS 3JIEKTPOEMKOCTh MJIOCKOTO 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 IIPOTUB YaCOBOM CTpesku (cMm. puc.). Onpeaenure
HAIpaBJIEHUE MATHUTHOW MHAYKIIUU B Touke O.

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

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

OTBeThI:
1. [Ipsimast muHus
2. Cunycouaa
3. BunToBas nuHus
4. OKpyXHOCTh

Bepnblii oTBeT: 4.
8. IIpssMonrHEHBIN MPOBOAHUK AJIMHON a = 1 M ¢ TokoM [ = 10 A pacmosnokeH B 0JHOPOTHOM
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~
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— Ba’sina
Ba*
0

2
=Ba cosa

Bepnpsiii 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

Bepwnsriit otBeT: 1.

II. Onucanue wikanvt oueHuganus

Ouenka: 5
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 85

Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOTO"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUUECKUX PEIICHU

Ouyenka: 4
Huodienuii nopoe évinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuku 8blnonHeHus sHanus: Pabora BbITOIHEHA B paMKax "0a30Boro"
ypOBHA. BONBIIMHCTBO OTBETOB JJaHBI BEpHO. B uacTu MaTepuaa ectb He3HAUYUTEIbHbIE
HE/IOCTATKH

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIMOTHEHA B paMKax "ToporoBoro’
ypoBHs. OCHOBHAS 4acTh 3a/IaHUS BHITIOJTHEHA BEPHO. HA BOIPOCH YTIIYOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu evinoneHus snanus: Pabora He BBITTOJIHEHA W BHITIOTHEHA
MPEUMYIIECTBEHHO HEMPABUIHLHO
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

Onenka ompenensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHHIOBOM cHUCTEME AJIs
crtynentoB HUY «MOW» Ha 0cHOBaHMHM CEMECTPOBOM M aTTECTALIMOHHOM COCTABIIAIOIIKX.

4 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTAalMM: 3a4ET C OLEHKOU
IIpumep Onsera

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

2. JlBa KOTE€PEHTHBIX UCTOYHUKA, PACIIOJIOKCHHBIX HA OJJMHAKOBOM paccTosiHuu 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

- CTYACHT I10JIy4acT ouier AJI1 TOATOTOBKH OTBETA; - CTYACHT 'OTOBUT OTBET 11O BOIIPOCAM ouiera
B TeueHue He MmeHee 30 MHHYT, Acjias HGO6XOILI/IMI)IC 3allMCUl Ha JIMCTC IIOAIOTOBKH OTBETA, -
npenoaaBareyib YCTHO OIpalIuBacT CTyAC€HTA 11O BOIIPOCAM 6I/IJ'I€Ta, 3ajlaBasd IIpu HeO6XOI[I/IMOCTI/I
JOMMOJIHUTCIIbHBIC BOIIPOCHI

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

1. Komnerenuusi/Unankarop: NJ-6ork-3 JleMoHCTpupyeT 3HaHUE 371eMEHTapHBIX OCHOB OITHKH,
KBaHTOBOI MEXaHUKU U aTOMHOU (PU3HKHU

Bonpocsl, 3aganus
1.1. IIpuenute uzBectHbie Bam criocoObl nomy4eHNst KOTEPEHTHBIX BOJIH OT
HEKOTePEHTHOI'0 UCTOUHHKA. [/leneHne aMIunTyasl, JieneHue GppoHTa.
2. Haiigure pagiyc 4-ro TemHOro Konbiia Hetotona, ecnu paanyc uH3bI R = 25 MM, a
JUIMHA BOJHEI cBeTa A = 400 HM.
2.1. Onruyeckas JJIMHA ITYTH, ONITHYECKAst pa3HOCTh X0/1a. CBsI3b MEXy Pa3HOCTHIO (a3 U
Pa3HOCTBIO XO/1a IBYX CBETOBBIX BOJIH.
2. Pammyc 9-ro TemHoro koibiia HeroToHa, HabII0Ja6MOT0 B OTPAYKEHHOM CBETE C JUTMHOMN
BOJIHBI A = 400 HM, oka3zaiscs paBHbIM I'9 = 0.3 mm. Haiinute paanyc R nuH3BIL
3.1. BomnoBoe ypaBHeHue. [I1ockne MOHOXpOMAaTHYECKHE BOJHBI: IJTMHA BOJHBI, 4AaCTOTA,
BOJIHOBOI BEKTOpP. DJIIEKTPOMArHUTHBIE BOJIHBI: MOJISPU3ALMSL, TIOTOK SHEPTUU, HHTEHCUBHOCTb.
2. Konbra HeroToHa HaOIIOAA0T B OTPAKEHHOM CBETE C JUTMHOW BOJIHEI A = 400 HM 1ipH
MOMOIIM JIUH3BI paguycoM R = 25 mm. Onpenenute HOMep M TEMHOTO KOJIbIIa, €CITU €T
paguyc rm = 0.3 mMm.
4.1. TlpoxoxxaeHHE 3JIEKTPOMArHUTHBIX BOJIH Yepe3 rpaHuIly paszena IByx cpea. Ckayok
(a3bl pu OTpaKEHUU OT ONTHYECKU OOJiee MIOTHOM cpebl.
2. Ompenenure yroyi Mex,Jy HalpaBICHUAMH HA 2-i U 4-i MaKCUMYMbI TU(DPaKIITOHHON
KapTHUHBI, €CITU JUTMHA BOJHBI cBeTa 1=0,6 MkMm, mmpuna tmean b=0,1 mm. (PaccmoTpuTe caydaii
HOPMAaJIbHOI'O MAJCHHUS. )
5.1. Kaxkue UCTOYHHMKY U3Ty4eHHs Ha3bIBalOT KorepeHTHhIMU? JlaiiTe onpeneneHue
MOHSITUSIM KOTEPEHTHOCTb, BpDEMEHHAsI KOTEPEHTHOCTD, IPOCTPAHCTBEHHAS! KOT€PEHTHOCTD.
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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. IlpuBeaurte u3BecTHBIE Bam ciocoObI MOMYYeHHS] KOTEPEHTHBIX BOJIH OT
HEKOT'epEHTHOI'0 UCTOYHUKA. JeJieHre aMIUTUTY/Abl, AeJIeHre PpoHTa.

2. PaccrosiHMe MeX Iy TTIaBHBIMH MaKCUMyMaMU TU(DPaKIMOHHONH KapTHHBI OT ABYX IIEICH
OKa3ayioch paBHBIM N = 1 MM. MOHOXpOMaTHYECKHIA CBET ¢ JIMHOMN BOJIHBI 1=0,4 MKM magai
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. OnTuyeckasi pa3HOCTh X0/1a ABYX UHTEP(HEPUPYIOLINX JTydel MOHOXPOMAaTHYECKOIO 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 ceta. YciaoBus HabmoaeHusa natepdepeniuu. OT 4ero 3aBUCUT
KOHTPACTHOCTb (BHIUMOCTh) HHTEP(HEPEHIIMOHHON KapTUHBI?

2. Omnpenenurte yroyl OTKJIOHEHUS JIydel KpacHOTO CBeTa C IIMHOU BONHEI | = 0.6 MKM B
CIIEKTpPE MEePBOTO MOPSIIKA, TMTOJYICHHBIN ¢ TOMOIIBIO JHPPAKIIHOHHONW PEIISTKH, TIEPHUO.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.
Onpenenurte CTENeHb MOISPU3ALNN TAIAIOIIETO CBETA.

MaTepI/IaJ'[bI AJIS IPOBEPKU OCTATOYHBIX 3HAHUM

1.KorepeHTHBIE HCTOYHUKH
OTBeThI:
HmeroT 607bI11yI0 MOIIHOCTE, M31y4yatoT B HH(ppaKpacHOM Juana3oHe, M3myyatoT BOJIHBI ¢
MIOCTOSTHHOM BO BPEMEHHU Pa3HOCTHIO (a3, VIMEIOT CIIIOMIHOM CIIEKTP U3ILYy4EeHHUS
Bepusliit otBet: M3my4aroT BOJIHBI C TOCTOSIHHON BO BPEMEHH pa3HOCTHIO (a3
2.Jlnst HaOmroieHust nHTEpGEPEHITNH TpeOyeTCst
OtBeTsI:
Bricokoe HanpsbkeHne UCTOYHMKA ToKa, Hu3kas MOIIHOCTh UCTOYHMKA CBeTa, [/IBe uiu 6osee
KOTE€PEHTHBIX BOJIHBI, boubllias TU3IeKTpUYECKas IPOHULIAEMOCTh CPEbI
BepHnslii otBeT: /IBe min 6oJiee KOrepeHTHBIX BOJHBI
3.IIpu nudpakuuun
OTBeThI:
BpInonHAI0TCS 3aKOHBI TEOMETPUYECKON ONTUKH, He BBINOIHAIOTCS 3aKOHBI T€OMETPUYECKOM
ontuku, Habmroaercs ucnyckanue JIeKTPOHOB U3 MeTaiia, [Ipoucxoast da3oBbie
npeBpaleHus 00Iy4aeMoro BeecTBa
Bepaslit orBeT: He BBINOIHAIOTCS 3aKOHBI TEOMETPUYECKON ONTHKH
4.11m1ocKOCTh MOJIAPU3aLMU CBETOBOM BOJIHBI — 3TO
OtBerTsI:
[TnockocTh 3kpaHa, Ha KOTOpOM HalroaeTcst qudpakuus, [ImockocTb, B KOTOPOi JexaT
OTpaXEHHBIN U MPETOMIEHHBIN JTy4H, JIF0Oas ropu3oHTaNbHAs TUIOCKOCTh, [110CKOCTh, B
KOTOPOH NMPOUCXOAAT KOJIeOaHUS BEKTOPA HANPSHKEHHOCTH SJIEKTPUUECKOTO MOJIs
Bepnpriii otBet: [I1ockocTh, B KOTOPOH MPOUCXOIAT KOJIeOaHHs BEKTOpa HANPSKEHHOCTH
JIEKTPUYECKOTO T10JIS
5.11pn HanunuuM ucriepcun
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OtBeThI:
[Toka3zarens npenoMIIeHHUs Cpebl 3aBUCUT OT JJIMHBI BOJIHBI CBETA, JnnHa nudpaxknun
JIOCTUTAET CBOETr0 MakcuMyMma, ITpoucxoaut miasienue npo3payHoit cpeasl, Cpena sBisercs
ONTUYECKU-aHU30TPOITHON

Bepusiii oret: I1oka3areins NpeaoMIIEHHs Cpebl 3aBUCUT OT JJIMHBI BOJIHBI CBETA
6.9Heprus 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 xaxxayro creneHb cBOOObI aToMa IIPHU OJIMHAKOBOM TeMIIEpaType MPUXOIUTCS OJMHAKOBAs
SHEprusi, JHEPrUsl CBETA U3JIy4aeTCsl U MOIJIoIaeTcsl KBaHTaMu, [loka3aTenp nmpenomiieHus
BEICCTBA 3aBUCUT OT JJIMHBI BOJIHBI, CKOPOCTH CBETA — 3TO MAKCUMAJILHO BO3MOXKHAs
CKOpOCTb B IIPUPOAE

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

OTtBeTsI:
DHeprus U3Ty4eHHOTO (POTOHA paBHA CyMME YHEPTUH HAYAJIbHOTO U KOHEYHOTO COCTOSTHHIA,
OHeprus U3y4eHHOTo (OTOHA paBHA cpelHEMY apu(METHUECKOMY SHEPIHil HaualbHOTO U
KOHEYHOI'O COCTOSIHUM, DHEPIus U3J1y4eHHOro (JOTOHA paBHA CPEAHEMY T€OMETPUUECKOMY
SHEpPruil HauYaJIbHOIO U KOHEYHOI'0 COCTOSHUM, DHEprusi U3Jy4YeHHOTO (POTOHA paBHA Pa3HOCTH
SHEPIrui Ha4YaJbHOrO U KOHEYHOTI'O0 COCTOSHUMN

Bepublil oTBeT: DHEprus u3j1ydeHHOro (poTOHa paBHA PA3HOCTU YHEPTUN HAYAIBHOTO U

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

OTBeThI:
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.Anbda-pacnan xapakTepu3yercs UCIyCKaHUEM

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

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku 6blnoJHeHus 3nanus: Paborta BBINOIHEHA B paMKax "TPOBUHYTOrO"
ypoBHsi. OTBETHI JaHBI BEPHO, YETKO CHOPMYINPOBAHHBIE OCOOCHHOCTH NMPAKTUYCCKUX PEIICHHI

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyermax: 65
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Onucanue xapaxmepucmuxu vlnoiHeHus sHanus: PaboTta BeIONHEHA B paMKax "6a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbl BEPHO. B yacTu MaTepuana ecTh He3HAUUTEIbHbIE
HEJIOCTATK!

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOJHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAsI 4acTh 3a/IaHUs BHITIOJHEHA BEPHO. HA BOMPOCHI YIITYOJIEHHOTO YPOBHS

Ouenka: 2
Onucanue xapaxmepucmuxu vinoiHeHus 3nanus: Pabora He BBIIIOJIHEHA WIX BBITIOJTHEHA
MPEUMYIIIECTBEHHO HEMPABUILHO

II1. IIpaguna évicmaegnenus umo2o80i OYeHKu no Kypcy

OueHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM O OalIbHO-PEUTHHTOBOM CHUCTEME IS
crynentoB HUY «MOW» Ha ocHOBaHUHU CEMECTPOBOM M 3aYETHOU COCTABIISIOIIMX.
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