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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-3» (Jlaboparopnas padoTa)

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

10. 3amura naboparopHbix padoT «Mexanuka-5» (JJabopatopHas pabora)

11. 3amura n1aboparopubix padbot «Tepmoaunamuka-1» (JlaboparopHas pabota)

12. 3amura nabopaTopubix padot «Tepmoaunamuka-2» (JlaboparopHas padota)

13. 3amuTa 1a00paTOpHBIX paboOT «IEKTpOMarHuTHbIE Konebanus» (JlaboparopHas padora)
14. 3amuta mabopaTopHbIX padoT «InekrpocTtaTuka-1» (JlabopatopHas pabora)

15. 3amuTa 1abopaTopHbIX paboT «nekTpocraTuka-2» (JlabopaTopnas padora)

16. 3amuTa 1abopaTopHBIX padoT «InekTpocTtaTrka-3» (JlabopaTopHas pabora)

17. 3amuTa 1abopaTopHbIX paboT «nekTpoctaTuka-4» (Jlabopatopnas pabdora)

18. 3amuta 1ab0paTOPHBIX pabOT «IJTEMEHTHI KBAHTOBOW MEXAHUKH M aTOMHOUN (DHU3UKN»
(JIaGopaTopHnast pabota)

O 001N DN K W~

BPC aucuuniauHbI

2 cemecTp



Beca KOHTpOIBHBIX MeponpusITHil, Yo

Paznen HNunekc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
TUCILAIUINHEI KM: 1 2 3 4 5 6 7 8 9
Cpox KM: 3 5 7 9 11 13 15 9 15
MexaHnKa
HOCTynaTeJILHoe JIBMIKECHUE + + + +
BpamarensHoe aBuKeHNE + + +

MonekynsipHasi pU3HKa U

TEepMOJMHAMHKA
MonexynsipHasi pU3uKa 1 4 4 +
TEepPMOJAMHAMHKA

Bec KM: | 8 8 8 8 8 8 8 22 22
3 cemecTp

Beca koHTpOIBHBIX MeponpusITHil, Yo

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

DIIEKTPUUYECTBO

DNIEKTPUUECTBO + + + + +

Marueru3sm, KoyieOaHus U

BOJIHEI
Maruerusm + + +
Konebanusa v BOTHBI +
Bec KM: 8 8 8 8 8 8 8 22 22
4 cemecTp
Beca KOHTpOIBHBIX MEepOTIPUATHH, %o
Nunexc KM-19 KM-20 KM-21 KM-22
Pasznen nucouninHel KM:

Cpox KM: 4 8 12 15
Onruka
OnTuka + + +

DJEeMEHTHI KBAHTOBOM MEXaHUKU U aTOMHOM

buzuku
OeMeHThl KBaHTOBOIM MEXaHUKU M aTOMHOM 4
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
KOMIIETCHITHH pe3yiabTaThl OOyYEHHsS IO
JUCITUIINHE
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
JNEKTPUIECCTBA

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

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-3» (JlabopaTopras padora)
3amuTa nabopatopHbsix padbot «Mexanuka-4» (Jlaboparopnas padoTa)
3amura mabopatopHbIx padboT «Mexanuka-5» (JlabopaTopnas padora)
3amuTa naboparopubsix pabot «Tepmoannamuka-1» (Jlaboparophas
pabora)

3amuTa naboparopubsix pabot «Tepmoannamuka-2y» (Jlaboparophas
pabora)

KontponbHas padora Nel «Mexanuka» (KonTposibHas pabota)
Kontponbnas padota No2 «Tepmoannamuka» (KontponsHas pabora)
3amumra 1a60paTopHBIX paboT «nekTpocTatuka-1» (JlabopaTopHas
pabora)

3amura 1a60paTopHBIX paboT «nekTpocTatuka-2» (JlabopaTopHas
pabora)

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

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

3amura 1a6opaTtopHbIX paboT «MarnetusMm-1» (JlaboparopHas pabota)
3amuTa naboparopHbix padbot «Marnetusm-2» (JlabopatopHas pabota)
3amura 1abopaTopHBIX paboT «DNIEKTPOMArHUTHbBIE KOJIeOaHHs»
(JTaboparopnas padoTa)

KonTtponbnas pabora Nel «3Onekrpoctaruka» (KontponbsHas padora)
Kontponbnas padota No2 «Marunetusm» (Kontponbnas paborta)




3KCIEPUMEHTAIBHOTO
uccaeaoBaHus GU3HIECKUX
SIBJICHUHN

MIPUMEHATHh (PU3NUECKHUE
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 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

3amura 1a6opaTtopHbIX padoT «BoiHoBas onTuka» (JlabopaTopnas pabora)
3amuTa 1abopaTopHbIX padoT «BomaHoBas onTuka-2» (Jlaboparopnas
paborta)

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

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




MEXaHUKHU U (pu3nyeckue
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 konTpobHOr0 Meponpustusi B BPC: 8
IIpouenypa npoBeeHNs KOHTPOJIBLHOIO MEPONIPUATHS: Y CTHBIN OIIPOC 110 Ouieram

KpaTlcoe CodcpiKaHUuE 3alaHUA:

HpOBepKa 3HaHHUA MCTOA0B 06pa6OTKI/I PE3YIbTATOB UBMCPCHUA Q)HBHHGCKI/IX BCJIMYHMH U

YMCHUA UX UCIIOJIB30BATh

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METO/IbI
pe3ysIbTaToB
(UBHUYECKUX BEITUYUH

00paboTku
U3MEPCHUS

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

2.Kakue pa3sHOBUIHOCTH YHCIOBOTO BBIPAXKEHUS
norpemHocTed Bam uzBectHb1?

3.Kak onpenensiercst aDCOMOTHASI TOTPEITHOCTH MPSIMOTO
u3MepeHus?

4.Kak onpeznensiercs abCONIOTHAS MOTPEITHOCTh
KOCBEHHOT'0 U3MepeHus?

5.CopmynupyiiTe mpaBuiIa 3aucH Pe3yabTaTOB
(U3MUYECKUX U3MEPEHUH.

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

1.0npenenuTe NOTPENIHOCTH JaHHBIX YCTAHOBKHU U
TaONUYHBIX TAHHBIX.

2.IIpoBenuTte CTaTUCTUYECKYIO 00pabOTKY
PE3YNBTATOB MPSMBIX U3MEPEHHIA.

3.BeiBeguTe popMyity pacdera MmorpenrHocTi
KOCBEHHOT'0 U3MEPEHUH.

4.BpI4HUCINTE MTOTPEITHOCTh KOCBEHHOTO U3MEPEHHSI.
5.3anummure

pe3yJIbTaT U3MEPEHMSI C YKAa3aHUEM Ha JIOBEPUTEIbHYIO
BEPOSTHOCTD.

OnucaHue MKaJbI OlleHUBAHUS

Ouyenka: 5

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuku evinonnenus 3uanus: OueHka "oTINYHO" BBICTABIAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B MTOJTHOM 00bEME WITH BBITIOJTHEHO MPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4

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

Oyenxka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50




Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYILIECTBEHHO BBITIOJIHEHO

Oyenka: 2

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€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: 8
IIpouenypa npoBeaeHnsi KOHTPOJBLHOIO0 MEPONPUATHSA: Y CTHBIN ONPOC O OUeTam

KpaTkoe conep:kanue 3a1aHusi:

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

HCIIOJIb30BaTh AJId PCIICHUSA 3aaa4

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3HaTB: METOIbI 00paboTKu
pe3yJIbTaTOB U3MEPCHHUS
(bU3HYCSCKUX BEIIMYMH

1.Chopmynupyiite 3akoHsl HproToHa.

2.Hapucyiite cxemy yCTaHOBKH, YKa)KUTE BCE
JEHCTBYIOIIME HAa KAXKI0€ TEJIO CUCTEMBI CHIIBI.
3.ChopmynupyiTe OnpeeIcHIe CUIbl TPSHUS TTOKOS,
CHWJIBI TPEHUS CKOJIbKEHHSL.

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

5.I1loyemy yrosa OTKJIOHEHHsI HUTH I1I0JBECA JIEBOTO LIapa
MEHbIIIe, YeM MePBOHAYATBHBINA YIOJ OTKIOHEHUSI HUTU
1oJiBeca IpaBoro napa’?

YMeTb: NpeacTaBiATh Pe3yiabTaThl
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 CEpeIMHE KaHATa, ECIIN BCIO CUCTEMY
MIOJTHUMATh BEPTUKAIBbHO BBEpX ¢ cuio  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 ycKopeHne Opycka.

4.Ha HakJIOHHOH TUIOCKOCTH C YIJIOM HAaKJIOHA O
HaxOJUTCs TEJI0O MacCOW m, Ha KOTOPOE NapajiesIbHO
OCHOBAHUIO HAKJIOHHOH INIOCKOCTH JEMCTBYET CHUJIIA.
Haiigure cuiny, npu KOoTopoii Teno OyAeT JBUraThbes
paBHOMEPHO BBepX Mo miockoctu? Koadourment
TPEHUS TeNa O MIOCKOCTH L.

5.MaremaTuyeckuii MassTHHUK MpeJICTaBIseT cOOO0M
MaJIeHbKUH Opycok Maccoit M1 = 3 kr, mo/IBEIICHHBIN Ha

9




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°.
HaiinuTte nepBoHavanbHy0 cKOpocTh mynu VO.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1ueHKa "0TINYHO" BBICTABIISETCS €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
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHHE 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 BBITIOJHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-3. 3amura 1adopaTopHbix padot «MexaHuka-3»

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpustusi B BPC: 8

IIpoueaypa npoBeieHNsI KOHTPOJIBLHOIO MePONIPUATHS: Y CTHBIN OIPOC 10 Ouieram

KpaTKOC CoAcpKaHMuE 3alaHUA:
HpOBepKa 3HAHUA OCHOBHBIX 3dKOHOB MEXaHUKHU IMTOCTYIIATCIILHOT'O ABUKCHUA U YMCHUS UX

HCIIOJIB30BAaTh JJIAA pCIICHUS 3a1a4

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METO/IbI 0o0paboTku 1.ITouemy o6a rpy3a B yCTaHOBKE JIBUIKYTCS C
pe3ysIbTaToB U3MEepEeHus OJIMHAKOBBIM YCKOpeHHEM?
(GU3NIECKUX BETUINH 2.MO>HO M TPUMEHHUTD 3aKOH COXPAHEHUS

MEXaHUYECKOM SHEpruM MPU ABHKEHUH I'PY30B B
nabopaTopHOl ycTaHOBKE?

3.ITpu KakuX TOMYIIEHUSIX TPOBOJUTCS BBIBOJ
pacyeTHOTO COOTHOIICHUS ISl YCKOPEHHSI U3 OTIBITOB TI0
CKOJIBXKEHUIO Opycka?

4.ChopmynupyiiTe 3aKOH COXpaHEHUS UMITYJIbCa.
BeInonHsAeTcs 11 OH NPH CTOJIKHOBEHUH JIBYX IIApOB?
5.Kakoii ynap Ha3bIBalOT aOCOJIIOTHO YIPYTUM,
abcomoTHO Heynpyrum? Kakoii ynap mapoB
OCYIIECTBIISIETCS B TAaHHOM 1abopaTopHOil padoTe?

YMeTh: MpeAcTaBIsaTh Pe3yabTaThl 1.Yepe3 HEMOABUKHBIN 1 HEBECOMBIN OJIOK TIEPEKUHYTA
SKCIEPUMEHTAIBHBIX HHTb, K KOHIIaM KOTOPOU MPUBSI3aHbI JIBA IPy3a Maccoi
WCCIICIOBAaHU B BHUJE OTYETOB, m1 u m2. Ko BTOpoMy Telly Ha HUTH MPUBS3AHO TPETHE
rpauKoOB, TaOJIHII Teso maccor M3. OnpenenuTe HATSKEHUE HUTEH.
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2.Yepe3 HEMOABUKHBIN U HEBECOMBIN OJIOK IMEPEKMHYTa

HHUTH, K KOHIIaM KOTOPOH IPUBA3aHbI JBa I'Py3a MacCon

m1 u m2. Ock 6JI0Ka MPUKPEIUICHA K MOTOJIKY JU(Ta,

noJHUMaromerocs ¢ yckopenuem a0 = 1,2 m/c2.

Onpenenure cuily HaTSHKEHUS! HUTH.

3.Teno maccoit M ABMKETCS IO BEPTUKaIbHOM cTeHe. K
N

TeJly MpujioKeHa cuiia F, HanpaBieHHasl O YTJIOM o K
BepTukanu. KoadduumeHT TpeHus Mexy TeIoM u
cTeHoil p. OnpenenuTe yCKOpEHUe Tena U CUITy J1aBJICHUS
Q Ha cTeHKY.

4.]IBa MaJbIX MJIACTHJIMHOBBIX MIAPHKA, MACChI KOTOPBIX
paBael M1 = 0,1 kr u M2 = 0,2 Kr, MOJBEIICHbI HA HUTAX
OJIMHAKOBO# /utnHbI | = 1 M Tak, 4T0 OHM
conpukacatorcs. [lepBblil apuK OTKJIOHWIN OT
I0JIOXKEHUS paBHOBECHS Ha yrod o = 90° 1 OTIyCTUIIN.
Ha kakyro BbICOTY MOAHUMYTCS IIAPUKHU TOCTIE
aOCOJIIOTHO HEYNPYToro yaapa?

5.HekoTopoe Teno, IBUrasick Co CKOpPOCThIO V1,
CTOJIKHYJIOCH C JPYTHM HEIOIBYKHBIM BHAYAJIC TEJIOM U
OTJIETENIO OT HETrO CO CKOPOCTHIO V2 B MPOTHBOIIOIOKHOM
HarpaBJeHUU. Y Aap UEHTPAIbHBIA U aOCOIIOTHO
ynpyruid. Onpenennure OTHOIIEHHE Mace TeJl.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISETCS €CJIU 3aJJaHue
BBITIOJTHEHO B TTOJTHOM 00'bEME WIIH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus 3a0anus 6 npoyenmax.: 65
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHkKa "Xopoo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpPaBICHHUE JUIsl pELICHUs 3a/1a4

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIIECTBEHHO HE BBHIMOJHEHO

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

®opmbl peanuzanmuu: YcrHas Gpopma

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas padbora

Bec konTpoabHOro Meponpustusi B BPC: 8

IIpouenypa npoBeaeHusi KOHTPOJLHOIO0 MEPONPUATHSA: Y CTHBIN OMPOC TIO0 OUIeTam

KpaTkoe coaep:kanue 3a1aHus:
HpOBepKa 3HAaHUA OCHOBHBIX 3aKOHOB MCXaHUKHW BpalllaTCIIbHOI'O IBUKCHHA U YMCHUA UX
UCIIOJIb30BATh JUIS PEIICHHS 3a7a4
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHEIE 3aKOHBI
KJIACCUYECKON MEXaHUKU

1.[laliTe onpeneneHne MOMEHTA CHIIbI OTHOCUTEIBHO
HEMOJIBYKHOTO MOJII0CA, OTHOCUTENIBHO HETIOABIKHOMN
OCH.

2.Kakum o6pa3zoM B paboTe onpenensercs padoTa cui
TPEHUs B MOAIIMITHUKAX Baia?

3.B ycTanoBke u3mMeHWIM Maccy rpy3a Ha HUTH. Kak 310
IIOBJIMSIET HA PE3YJbTAThHI SKCIIEPUMEHTA?

4.Kak OyneT u3MeHSThCS MEPUO]T KPYTUIbHBIX
KoJie0aHuil ¢ yBEIMUYEHUEM MOMEHTA HHEPLUU?
Hapucyiite npumepHsbIii rpaduk.

S.Hanmumure 0CHOBHOE ypaBHEHUE JUHAMUKHU
BpAaIlaTeIbHOrO JBUKECHHS PUMEHUTEIIBHO K
¢usnyeckoMy MasTHUKY. MOMEHTBI KaKuX CHII
HEOOXOUMO YUIECTh?

YMeTn: MIPUMEHSTh METO/IbI
TEOPETUUYECKOTO n
AKCIEPUMEHTAIBHOTO
HCCIICTOBAHUS
SIBIICHUM

(bU3UIECKUX

1.Ha ropu3oHTaJIbHYIO0 OCh HACaXXE€HbI MAaXOBUK M JIETKUMA
IIKKB paanycoM I'. Ha mkuB HaMoTaHa HUTh, K KOHILY
KOTOPOM MpUBS3aH Ipy3 Maccoit M. Omyckasch
PaBHOYCKOPEHO, Ipy3 MPOIIEN PacCTOSHUE S 3a Bpems 1.
Ornpenenutb MOMEHT UHEpIUHU | MaxoBHKa.

2.IIpu moMoIIM UIKMBA PainycoM I Tpy3 M CBsi3aH
HJICaILHON HUTHIO C MACCUBHBLIM MaXOBHKOM,
MIPeICTaBISIONINM co00i Auck Maccoit M u paguycom R.
Ornpenenure yCKOpPEHHE Tpy3a MPH JIBHKCHUH CHCTEMBI.
3.Haiinute yriaoBoe yckopenue mastHuka O6epoeka,
€CJIM ITTMHA KaKJI0T0 cTepskHs L, macca — M, MoMeHT
WHEPIMH IPY30B Ha KPECTOBUHE OTHOCUTEIHHO OCH
BpalieHus paBeH |, macca rpys3a Ha HUTH — M, paanyc
mkuBa — R.

4. Yepes 0JIOK MepeKHyTa UeaibHasi HUTh, K KOHIIAM
KOTOPO# MPUKPETIEHbI TPpy3bl MaccaMu M1 u M2,
Cucrema npuBOJIUTCA B IBIKEHUE. Y CKOPEHUE KaXKIOTO
rpy3a oka3anochk paBHBIM a. OmnpenenanTe Maccy O10Ka.
biiok cuuTaTh CIIONMIHBIM OJTHOPOIHBIM JTUCKOM.
5.BeiBeaute hpopmyiny MOMEHTa UHEPLIUU TOHKOTO
crepxkHsa Macco M u qymmHou L oTHOCUTENBHO OCH,
MIPOXOSIICH Yepe3 EHTP MacC CTePIKHS
MEPIEHIUKYISIPHO €0 JUIMHE.

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 5

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

Ouyenka: 4

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

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 50
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenka: 2

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

KM-5. 3amura adopaTtopHbix pador «MexaHuka-5»

@opmbl peaau3anuu: YcrHas popma

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

KpaTkoe conep:kanue 3a1aHusi:

HpOBepKa 3HAaHUA OCHOBHBIX 3aKOHOB MCXAaHUKHU BpalllaTCIIbHOI'O ABUKCHUA U YMCHHUA UX

HCIIOJIb30BaTh AJId PCIICHUSA 3aaa4

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHEIE 3aKOHEI
KJIACCUYECKOM MEXaHUKH

1.Kak paccuuTbIBaeTCsl TEOPETUUECKOE 3HAYCHUE
MOMEHTa WHEPIIUU MAaXOBHKA OTHOCUTEILHO OCH
BpauieHusi? Kakue napameTpsl A1 3TOr0 HaJ0 3HaTh?
2.C kaKoil 1eNIbI0 yCTaHABIIMBACTCS O€3pa3INIHOE
paBHOBecue MasaTHUKa OOepOeka B Hayase
skcniepuMmenTa? Kakue pe3ynbTaThl SKCIEPUMEHTA U
pacyeToB ¥ KaKuM 00pa3oM U3MEHSITCS, €CIIU ITO
paBHOBECHE HE YCTAaHOBUTH?

3.YT1o Ha3bpIBa€TCA MOMEHTOM HMHepuuH Tena? Jlaiite
MOAPOOHYIO XapaKTEPUCTUKY ITON BEITMUUHBI.
4.Kakoli MasTHUK Ha3bIBatoT 000poTHEIM? Kakue
XapaKTEPUCTUKUA 0OOPOTHOTO MassTHHKA Bam n3BecTHBI?
5.MOMEHT KaKoi CUJIbI BBI3bIBAET KOJIEOAHUS
¢u3nyeckoro MasiTHUKa? 3aUIINTE YpaBHEHUE JUIS
MOMEHTA TOW CHJIBI Kak (DYHKIIMIO yTiia OTKJIOHEHUS
MasTHHKA.

YMers: IIPUMEHSATH METO/IbI
TEOPETUYECKOTO U
AKCIEPUMEHTAIBHOTO
WCCIIEI0BAHMS bu3nuecKux
SABJICHUN

1.Ha maccuBHBIN 070K, HACAKEHHBIA HA HETIOABMKHYIO
0Ch, HAMOTaHa HEPACTSKUMast HUTh, K KOHITY KOTOPOM
MPUKPEIIEH TPY3 Maccoil M. YCcKkopeHue rpysa npu
JBIDKEHUH OKa3aJI0Ch paBHBIM a = 2 M/c2. Halinure
Maccy 0JI0Ka, CUnTasi ero CIUIOMIHBIM OJHOPOIHBIM
HAITUHIPOM.

2.Maxo0BHK, UMEIOIUNA BUJT OTHOPOJIHOTO JUCKA
paauycoM R u maccoit M, nenaer N 060pOTOB B CEKYHIY.
Uepes Bpems t mociie Hayana TOPMOKEHHS OH
octa”oBwiIcs. OnpenennTe MOMEHT TOPMO3SIITUX, CUJ,
CUMTas IBMKEHUE MaXOBHUKA IIPU TOPMOKEHUHU
paBHO3aMeNIeHHBIM. Ha prcyHKe yKakuTe HarpaBlIeHUS
BEKTOPOB MTp, o, &.

3.Haitnute MmoMeHT nHepiiuu MastTHuka O6epOeka, eciu
W3BECTHO, UTO 3a BpeMsi t rpy3 Ha HUTH MPOILEN
paccrostaue h. Macca rpy3a Ha HUTH — M, paRyC IIKABA
-R.

4 KpyTHJIbHBIN MasITHUK C 3aKPETJICHHBIM B HEM JIHCKOM
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(macca mucka M, paguyc R) moBepHynu Ha yrou 3
OTHOCUTEJIbHO TOJIOKEHHUSI PABHOBECUS U OTITYCTHUJIH.
Ocp BpaleHus neprneHauKyIsIpHa MI0CKOCTH AUCKA U
IIPOXOJUT Yepe3 ero LeHTp macc. Onpenenure
TaHT€HIIMAJIbHOE YCKOPEHUE TOUYEK JUCKa, JeKaIX Ha
paccrosinue R ot ocu Bpamenus. Moaynb KpydeHus
MPOBOJIOKH K M3BECTEH.

5.BeBeaute Gopmyny s pacueTa MOMEHTA HHEPIIUN
napajuiesienune1a OTHOCUTENILHO OCH, IPOXOASIIEH
yepe3 LEHTP Macc MEePIeHIUKYISIPHO MIOCKOCTH, B
KOTOPO# Jiekat cTopoHsl b u €. Macca M u
reOMETPUYCCKUE Pa3Mephl Tena a, b, C N3BECTHBI.

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 MJTH BBITIOJIHEHO MPSHMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoichuii nopoe evinonnenus 3aoanus 6 npoyenmax. 65
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

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

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

KM-6. 3amura adoparopubix pador «Tepmonnnamuka-1»

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoaABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 8

IIpoueaypa npoBeieHNsI KOHTPOJIBLHOI0 MePONIPUATHS: Y CTHBIN OIPOC 10 Oueram

KpaTKOC CoA€cpKaHMuE 3alaHUA:
HpOBepKa 3HaHHUA OCHOBHBIX 3aKOHOB MOJ'IeKyJ'ISIpHOI\/'I (I)I/BI/IKI/I U TCPMOJVMHAMHKU U YMCHU UX

HCIIOJIB30BAaTh JJIA pCIICHUSA 3a1a4d

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE 3aKOHBI 1.ChopmynupyiiTe orpeaeneHue MOISPHOI
MOJIEKYJISIPHOM buzukn " TEIUIOEMKOCTH Ta3a.
TEPMOJAUHAMUKU 2.00bsicHUTE, TOYEMY MOJISIpHAS TEMJIOEMKOCTh

UJeabHOTO Ta3a B M300apHOM Mpoiiecce Beeraa 00blie
MOJIIPHOM TEIIOEMKOCTH B U30XOPHOM ITpoliecce?
3.Hamummre ypaBHeHUe TIepBOro Havasia
TEPMOJIMHAMHUKN B KOHEUHBIX U O€CKOHEYHO MaJIbIX
BenuuuHax. Jlaiite onpeneneHus: BXOASIINUM B
ypaBHEHWE BETNIYNHAM
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4. Hapucyiite rpaduku mporeccoB, MPOUCXOSAITUX B
YCTaHOBKE IOCJI€ OTKpbIBaHUs KianaHa. Hanummre
ypaBHEHHUS 3TUX MPOLIECCOB

5. OHTpOMNHUS TEPMOAMHAMUYECKON CUCTEMBI SIBIISIETCS
¢dbynkument cocrossaus. Uto Bel moHnMaeTe moj 3Tum
tepmuHoM? Kakue eme pyaximm cocrostuus Bel 3HaeT?

VYMeTh: TpHUMEHATH (u3nvecKue
3aKOHBI MOJICKYJSIPHOW (U3UKU H
TEPMOAMHAMHMKH Ul PEIICHHS
THUIIOBBIX 3aJa4

1.Kucnopon, maccoit m = 0,32 kr aanabaTudecKku
pacIIMpUIId TaK, YTO TEMIIEpaTypa raza MoHMU3MWIACh OT
T1 =400 K mo T2 =300 K, 3aTeM n30xopuduecku
HarpeJu 10 IepBOHaYaIbHOM TeMieparypsl. Haitnure
W3MEHEHUEe BHYTPEHHEH sHepruu, paboTy rasza u
KOJIMYECTBO MOJIBEJICHHON TEIIOTHI

2.A30T, 3aHuMaromuii npu AasieHuu pl = 0,2 Mna
o6wvem V1 = 0,02 M3, HapeBaeTcs U300apUUYECKHU TaK, YTO
ero oobem yBenuuuaercs 10 V2 = 0,03 m3, 3aTtem
aanabaTHYeCKu COKMMAETCS 0 MePBOHAYAIIBHOTO
o0wvema. Haiinute paboTy raza, usMeHeHHe BHYTPEHHEH
SHEPTUH U KOJIMYECTBO TETUIOTHI B KaXKJOM IPOIIECCE.
3.1 neanbHblil OIHOATOMHBIN ra3 pacIIMpsEeTCs CHavaja
aanabaTHoO, a 3aTeM — MPU MMOCTOSTHHOM TeMIeparype.
HauanpHoe naBnenue rasza pasHo pl = 2 xlla, a o6bem
V1 =1 m3. Bo Bpems aanabaTHOTO paciIupeHust
JIaBJICHUE Ta3a NaJaeT B 2 pa3a, a BO BpeMs
M30TEPMHUUYECKOT0 paciivpenus — B 3 pasza. Haiinure
KOJIMYECTBO TEIUIOTHI, TOABEACHHOE K a3y B 3TUX
nporeccax.

4.0a1H MOJIb aproHa, B3SITOr0 MpU TeMIIepaType

T =300 K, coBepraer mocieoBaTeIbHO
M30TEPMHUUYECKUN U H300apHBIN MPOIIECCHI, B pE3ybTaTe
4yero TeMiieparypa rasza najaer BJBO€, a IaBJICHUE —
BTpoe. Haiinure HavanpHBINM 00BEM rasa, eciii KOHEYHbBIN
o0bem paBeH V =1 m3.

5.01MH MOJIb UJIEATIHOTO Ta3a PACIIUPSAETCA 10

sakoHy TV?3 = const Tak, 4To €ro 06beM yBeIMUHBAETCSA
B N = 2 pa3a. HauansHoe maBnenwne raza pl. Onpenenure
JaBJIeHHE Ta3a P2 mocie pacmupenus. M3o0pasute
nporiecc rpaguyecku Ha auarpamme (p - V).

Onucanue MIKAJbI OLEHUBAHUS

Ouyenxa: 5

Huodicnuii nopoe évinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku vtnoanenus 3Hanus; OueHkKa "oTIMYHO" BBICTABIISETCA €CIIN 3aJJaHhe
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoz evinonnenus 3adanus 6 npoyenmax.: 65
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JIJIS PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 50
Onucanue xapakxmepucmuxu evinoaneHus sHanusa: OueHka "y10BIeTBOPUTENILHO" BHICTABIISAETCS
€CJIM 3aJjaHUE PEUMYIIECTBEHHO BBITIOJIHEHO
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Oyenka: 2

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

KM-7. 3amura sadopaTtopubix pador «Tepmoannamuka-2»

®opmbl peaau3anuu: YcrHas popma

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora
Bec konTpoabHoro meponpusitusi B bPC: 8
IIpouenypa npoBeaeHnsi KOHTPOJBLHOI0 MEPONPUATHSA: Y CTHBIN ONPOC O OUeTam

KpaTkoe conep:kanue 3a1aHusi:

[TpoBepka 3HaHUSI OCHOBHBIX 3aKOHOB MOJIEKYJIIPHON (DPM3UKU M TEPMOJWHAMUKH U YMEHHS UX

HCIIOJIB30BAaTh JJIA pCHICHUSA 3a1a4d

KoHTpoJibHbIE BONIPOCHI/3aJaHUSA:

3HaTh: OCHOBHBIE 3aKOHBI
MOJICKYJISPHOMN bu3uku u
TEPMOJIMHAMHUKHU

1.IToueMy mporiecc KpUCTAITU3ALUN TPOUCXOAUT IPU
MOCTOSIHHOM Temreparype?

2.JlaiiTe onpeneneHre MOHATHIO “KO3(PPHUIIHESHT
BHYTpeHHero TpeHus . OT Kakux QU3N4eCKUX BEIUYNH
OH 3aBHUCHUT?

3.00bscHUTE SIBJICHUE BHYTPEHHETO TPEHHUS B )KUIKOCTH
C TOYKH 3PEHHS MOJIEKYISIPHO-KUHETUYECKOU TEOpUu?
4.Yt0 Ha3bIBAIOT CpeAHEN UIMHOM cBOOOAHOTO npodera
Moutekyn? OT Kakux (GU3MYECKUX BEIUYUH 3aBUCUT
JUTHHA CBOOOHOTO mpodera?

5.Hanumure ypaBHEHUE TEMJIONPOBOJHOCTH IJIS
CTAIMOHAPHOT'0 OJHOMEPHOTO Tporecca. OObsICHUTE
CMBICJI BXOJSIIIUX B 9TO YPAaBHEHUE BEJTUYHUH.

YMeTh: TNpUMEHATh (u3HuecKue
3aKOHBI MOJIEKYJISIpHOW (U3MKU U
TEPMOJAVMHAMHMKHN  JUISl  peIleHus
TUIIOBBIX 3a7a4

1.B pesynbrare aguabatHoro pacmmpenus m = 0,4 xr
aproHa BJ/IBO€ ero Temreparypa craia pasHa 7 = 500 K.
Omnpexnenute HauaIbHOE JABIICHHUE Ta3a, €CIIN eTo
HayvalbHbIM 00beM paBeH V = 1 m3.

2.Coxatue IIOCTOSIHHOTO KOJIMYECTBA UACAIILHOrO ra3a B 4

pasa MpoOUCXOIUT B COOTBETCTBUH C 3aKOHOM 4 /T2 =

const. OnpenenuTe 1aBiIeHUE raza B KOHIE Mpoliecca,
€CITM HayalIbHOE J1aBJieHne paBHsu1och p = 105 Ila.
ITocTpoiiTe rpaduk yka3aHHOTO TEPMOAMHAMUYECKOTO
nporecca B (P - V) koopinHaTax.

3.01uH MOJIb H1€aTbHOIO Ta3a pacIupseTcs 1o

3akony pV1* = const Ttak, uto ero oobem
yBenuuuBaercs B N = 2 pas3a. HauaneHasa TeMrnepatypa
raza T1. Onpenenure Temnepatypy raza T2 mocne
pacupenus. 3o6pa3ute nporecc rpaguyuecku Ha
mauarpamme (p - V).

4.01MH MOJIb aproHa, B3SITOr0 IPU TEMIIEPATYPE

T =300 K, coBeprraer mocie0BaTeIbHO
M30TepMHUUECKUI U N300apHBI MPOIECChl, B pe3yJbTaTe
4yero TeMIieparypa rasa najaer BIBO€, a IaBJIEHUE —
BTpoe. Haiinure HavyanpHBINM 00BEM Ta3a, eclii KOHEYHBIN
o0bem paBeH V =1 m3.

5.B cocyze ¢ Tennon3onupyromuMy CTEHKaMH 1101
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nopiHeM Haxogutes N MoJeKkys aprosa npu

temneparype 71. [lopiieHs HauMHAIOT NOIHUMATh, U, B
pe3yJIbTaTe paclIMpeHus ra3a, ero Temieparypa naiaer
1o BenuuuHbl 72<T'1. Onpenenure 00beM ra3a B KOHIIE
paclIpeHusi, €cJIi HayaJIbHOE JjaBJieHHe ra3a paBHo pl.

Onucanue MIKAJbI OICHUBAHUSA:

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

Ouenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 8 npoyenmax: 65
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

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

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

KM-8. KonrpoJabHas padora Nel «MexaHukay

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpobHOrO MeponpusTus: KourponasHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 22

IIponenypa npoBeeHusi KOHTPOJbLHOI0 MepoNpUATHs: BblloHEHHE TUCEMEHHONW paboThI 1O
ouneram.

KpaTKOC CoA€cpKaHUuE 3alaHUA:
HpOBepKa YMCEHHA UCITOJIB30BATh 3aKOHBI MCXAHUKU JJIA pCIICHUS 3a/1a4

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMeTb: NpUMEHATh  (uznueckue 1.Yenosek, crosuii Ha KOHbKaxX Ha JbJy, OpocaeT rpy3

3aKOHBI MEXAHUKH [JISl pelIeHUs co ckopocthio 10 m/c mox yrimom 300 K TOPU3OHTY.

TUIOBBIX 3a7a4 Haiinure paboTy, coBepIIEHHYIO YeIOBEKOM IpU Opocke,
ecyin Macca yenoseka 60 kr, macca rpy3sa 2 kr. TpeHuem
npeHedpeys.

2.Temo maccoil m1 CKONB3UT IO TIAAKON
TOPU30HTAIILHOMN TJIOCKOCTH U BbE3KAET HA TOPKY,
KOTOpPasi MOKET CKOJIB3UTh MO MJIOCKOCTH. Macca ropku
m?2 =5 ml, Beicota ropku h = 0,5 m. IIpu kaxoi
MHHUMAJIbHOW HAYaJIbHON CKOPOCTH TEJIO CMOXKET
JIOCTHYb BEPIIMHBI TOPKU? TpeHne Mex 1y TeJIoM U
TOPKON OTCYTCTBYET.

3.MaxoBHK CO IIKUBOM MOTYT BpaIaThcs 0e3 TpeHus
OTHOCUTEIBHO TOPU30HTAIBHONW OCU. MOMEHT MHEPLUH
CUCTEMbI MaXOBHK-IIIKUB OTHOCUTEIBHO OCH BpaIllCHUS
10=0,5 xrxm2 . Ha mkuB pagmycom R = 4 cM HamoTaHa
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HHTb, K KOHILY KOTOpOU MpuBsi3aH rpy3 maccoit m=500 r.
I'py3 ycranaBnuBaroT Ha BeicoTe h = 1 M OT moua.
Ckonpko 000pOTOB B CEKyHly Oy/eT AenaTh MaXOBUK B
TOT MOMEHT, KOTJ]a TPy3 KOCHETCs 1osa?

4.YenoBek CTOUT Ha ckaMbe JKyKOBCKOTO,
Bpamaroeics ¢ yactoroit n =0,5 06/c u gepxur
OJTHOPOJHBIN cTepKeHb umHoi | = 1,5 M u Maccoit

M = 3 KT TaK, 4YTO CTEP)KEHb NEPIICHINKYIISAPEH OCU
BpAllIEHHUs, a €T0 LIEHTP MacC HaXOAUTCS Ha OCH
BpatieHusi. Kakoti CTaHET CKOPOCTh BPAICHUSI CUCTEMBI,
€CJIM YEeJIOBEK COBMECTUT CTEP>KEHb C OCBIO BpallleHUs?
Kakas pabora npu 3Tom OyneT coBepiieHa? MoMEHT
WMHEPIHUU YeJIOBEKa U CKAMbU OTHOCUTEIILHO OCH
Bpamienus 10=1,6 krxm2.

5.Ilo HaKJIOHHOW IIOCKOCTH, OOpa3yroIIeH ¢
ropu3oHTOM yrou a=30°, ckaTeiBaeTcs 0e3
CKOJIbKeHUs Auck. OnpenenuTe yCKOpeHue IIeHTpa Macc
nucka. [Ipy kakux 3Ha4eHUSIX KO UIIMEHTa TPESHUS
MEXy TMCKOM U HaKJIOHHOM TJIIOCKOCTBIO TEJIO
CKaThIBaeTcs 0€3 MPOCKaIb3bIBAaHUS?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITI
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3

Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIIAETCS
€CJIN 3aJJaHU€E NIPEUMYILIECTBEHHO BBHITIOJIHEHO

Oyenka: 2

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

KM-9. Konrpoabnas padora Ne2 «Tepmoannamuka

®opmbl peaausanun: [lucpmennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOr0 Meponpusitusi B BPC: 22

IIpoueaypa npoBeaeHUs] KOHTPOJBLHOIO0 MepoNpuATHs: BrlnogHeHne MUCHbMEHHONW paboThl MO

oneram.

KpaTkoe cogep:xkanune 3a1aHus:

[TpoBepka yMeHHUs UCIIOJIb30BATh 3aKOHBI MOJIEKYJISIPHON (MUK U TEPMOAMHAMUKH JIJIS

peUICHUS 3a1a4

KoHTpoJibHbIe BONIpochl/3aJaHUA:
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YMeTb: TNpUMEHATH (HU3UUYECKHE 1.Bonopon maccoit m =40 r npu Ha4aIbHOU

3aKOHBI MOJIEKYJSIPHOW (U3MKU H temmneparype t1=7 °C cxxumarot aguabaTHO Tak, 4YTO
TEPMOJMHAMMKA  JJIl  PELICHMS o0beM BoslopoJia yMeHblaercs B N= 10 pa3, a 3aTeMm
TUIIOBBIX 3aja4 U30XOPHO HarpeBaroT TakK, YTO JAABICHUE €T0

yBeuurBaeTcs B K=2 pa3za 1o OTHOIICHHUIO K aB-JICHUIO,
KOTOPOE YCTaHOBHJIOCH B KOHIIE a1Ma0aTHOTO CKATHUSI.
Omnpenenute paboTy, COBEPIICHHYIO B 3TUX MPOIECCax U
M3MEHEHHE BHYTPEHHEH SHEPruu rasa.

2.Kakoe KOJIM4ecTBO TEeIIOTHI OTBOAMTCS OT Ta3a Mpu
n3o0apHom oxnaxaenud m = 0,1 kr renus ot
temriepatypsl t1 = 200° C mo t2 = 27° C? MonsipHas
macca reaust m = 0,004 kr/monb, yHUBEpcaIbHast ra30Bast
noctosiHHas R = 8,31 JIx /(monb-K).

3.Haiinure KHHETHYECKYIO SHEPTHUIO TOCTYNATEILHOTO
JIBMDKEHUS BCEX MOJICKYIT a30Ta, 3aHUMAIOIINX TTPU
nasienuu p = 0,2x105 I1a o6bem V = 5 TUTpOB.

4.]1Ba MOJISl UICATBHOTO OJTHOATOMHOTI'O Ta3a COBEPIIAIOT
CJIeNYIOIINN 3aMKHYTHIN mporecc: 1) nzodapuyeckoe
HarpeBanue ot t1 =27° C no 12 =327° C; 2)
M30XOpUYECKoe oxJaxaeHue Jo t1; 3) m3orepmMuieckoe
C)KaTHe JI0 IepBOHAYAILHOTO cocTostHusA. Onpenenure
paboTy, cCoBepIIeHHYIO Ta30M B 3TOM mporecce U KI1J]
IUKIIA.

5.T'enuii maccoit M = 20 r npu MOCTOSTHHOM JIaBJICHUU
pacmmpsiercst ot oobema V1 1o oobema V2 =2 V1.
Haiinure npupaiieHue SHTPOINH Ta3a.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 5
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE /IS pelIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus sanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOJHEHO

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

3 cemecTp

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

®opmbl peanuzanmuu: YcrHas Gpopma
Tun koHTpoBLHOrO MeponpusTus: Jlaboparopnas padora
Bec konTpoabHOr0 Meponpustusi B BPC: 8
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IIpouenypa npoBeaeHnss KOHTPOJBLHOI0O MEPONPUATHA: Y CTHBIN OMPOC 1O OuieTamMm
Kpartkoe cogep:xxanue 3aganus:
[TpoBepka 3HaHUS METOJIOB U3MEPEHUS AIIEKTPHUECKUX BEIUYHH U 00paObOTKH pe3yabTaToB

I/ISMepeHI/Iﬁ " YMCHHSA UX HUCIIOJIb30BaTh

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBHbBIE 3aKOHBI TEOpUU 1.Kakoe HampspkeHHe U3MEpSIETCsl BOJIbTMETPOM?
JJIEKTPUYECTBA 2.Kak ¢ nomorpto ocuuiiorpaga u3MepuTh NepUoOJL
KosieOaHuin?

3.Kak cBsi3aHbl MEXAy COOOM aMIUTUTYAHOE U
JEHCTBYIOIIEE HANpsiKEHUE?

4.Kak onpeaenuTb NpuOOPHYIO MOTPEITHOCTD
CTPEJIOYHOTO U3MEPUTEIBHOTO TIpudopa?
5.Kaxk onpenenuts npuOOPHYIO MOTPEIIHOCTD
U POBOTO U3MEPUTEIBHOTO ITprbopa?

YMeTh: CTpOUTH MaTeMaTH4YecKue 1.0Ompenenute NpuOOPHYIO MOTPEIIHOCTH HU(POBOTO
MoJeN (PU3NIECKUX SIBIICHHUH BOJIbTMETpA.

2.I1o axpany ocuumiorpada onpeneiaeHo, 4to
aMIUTUTY/Ia CUTHaNA coctaBisieT 2,2 nen. Koagdumment
yCcUJIEHUS TI0 BepTHKanbHOU ocu YM = 0,5 B/nenn.
Onpenenure aMIUIMTYIHOE U JIEHCTBYIOIIEE 3HAUCHHUE
HaMPsKEHUS.

3.I1o skpany ocumiuiorpada onpeaeiaeHo, YTo mepuo
cur"aia coctaniset 6,2 nen. Koaddumuent pazsepTku
o ropu3oHTabHON ocu XM = 0,1 mc/nen. Onpenenure
MIEPHOJ] ¥ YACTOTY KOJIeOaHU.

4.1IpoBenuTte CTaTUCTUYECKYIO OOPAOOTKY

Pe3yAbTATOB MPSIMBIX U3MEPEHUM.

5.3anumuTe pe3ynbTaT U3MEPEHHs B CTAaHJApTHOM BHJIE.

Onucanue MIKAJbI OLlEHUBAHUS :

Ouenka: 5
Huodienuii nopoe évinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "OTIMYHO" BBICTABIISIETCS €CIIU 3a1aHIE
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 65
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITI
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHHE JJIsl PELICHUS 3a1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

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

KM-11. 3amuTa 1a60paTOpHBIX padoT «JIeKTPOCTATHKA-2)

®opmbl peaausanun: YcrHas popma
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Tun KoHTpPoILHOTr0 MeponpusiTus: Jlaboparopnas pabora
Bec konTpoabHoro meponpusitusi B bPC: 8
IIpouenypa npoBeaeHnsi KOHTPOJBLHOIO0 MEPONPUATHSA: Y CTHBIN ONPOC O OUeTam

KpaTkoe conep:kanue 3a1aHusi:

HpOBepKa 3HAaHUA OCHOBHBIX 3aKOHOB 3JICKTPOCTATUKH U YMCHUS UX HUCIIOJIB30BATh IJIA

pEeUICHUA 3ada4

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBHBIE 3aKOHBI TEOpUU
JJIEKTPUYECTBA

1.3anummure BeipaskeHue quQepeHInanbHON CBA3H
MEX1y BEKTOPOM HAIMPSIKEHHOCTHU 3JIEKTPOCTATUIECKOTO
oJIs ¥ moTeHuuanom? B yem 3akiitodaercs ee
(buznvecKuii cMbICT?

2.YT10 Ha3bIBAETCS «CHJIOBOM JIMHUEH
3MeKTpocTaTuyeckoro nois»? HazoBute ocHOBHBIE
CBOWCTBA CHUJIOBBIX JIMHUM.

3.ChopmynupyiiTe onpeneiaeHue IeKTPOEMKOCTH
YEAMHEHHOTO MPOBOAHUKA. OT KaKuX mapaMeTpoB
3aBHCHT €€ 3HaueHue?

4.B 4yem 3aKJII04aeTCsi METO]T KCIIEPUMEHTAIILHOTO
OTIpe/IeIICHUs IIEKTPOSMKOCTH B JTa0OpaTOpHOU padoTe?
5.ChopmynupyiiTe onpeaeneHue CUibl TOKa U
AJICKTPOJIBIKYIICH CHIIBI HCTOYHHUKA.

YMeTh: CTPOUTH MATCMATHYCCKUC
MOJICIHN (1)1431/1%01(1/1)( SIBJICHUM

1.ITo rpacduky 3aBUCUMOCTH MPOEKIMHU BEKTOpA
HaNpsHKEHHOCTU OT KOOPIUHATHI TOCTPONTE
Ka4yeCTBEHHO Tpa(yK 3aBUCHMOCTH MOTEHIIHATA OT
KoopauHaThl. [TosicHuTe mocTpoeHus.

EX/\ 1 1
| I
| I
501 [ !
: :
| I
| I
| I
2a ————— J ————— _
| I
| |
0 L [ 25 >
_____ X
| I

2.I1o rpaduky 3aBUCUMOCTH TIOTEHIIHAJIA OT KOOPAMHATHI
MOCTPOMTE KAUECTEHHO TpaduK 3aBUCHIMOCTH MPOCKITUU
BEKTOpA HANPSKEHHOCTH OT KoopaAuHaThl. [losicHuTe
IIOCTPOEHHUS.
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3.HaiinuTe 31€KTpOEMKOCTb OaTtapen KOHIEHCATOPOB,
IIPEJCTABICHHON Ha PUCYHKE.

Cz €y

4.BpiBeiuTe BBIPAXKEHUE VIS ONIPEICICHUS
ANEKTPOEMKOCTH OaTapeu U3 napauieabHO COeTMHEHHBIX

KOH/JIEHCATOPOB.
5.Haiinute pa3HOCTh TOTEHIIMAIOB MEXKTy TOUKaMu 1 1
2.

éblorl (guz, 1"2 (503, s

F B R, :
=

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuku eoinonnenus 3uanusa: OueHka "oTINYHO" BBICTaBIAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B MTOJITHOM 00bEME WITH BBITIOJTHEHO MPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 65
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIISAETCS
€CITM 33aJJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO

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

KM-12. 3amuTra j1adopaTopHbIX padoT «JIeKTPOCTATHKA-3»

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoaBLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec koHTpoabHOr0 Meponpustusi B BPC: 8

IIpoueaypa npoBeeHNsi KOHTPOJIBLHOIO MEPONIPUATHSA: Y CTHBIN OIIPOC 110 OuieTam

Kpartkoe conep:xanue 3aganus:
[TpoBepka 3HaHHS OCHOBHBIX 3aKOHOB 3JIEKTPOCTATUKU U YMEHUS UX UCIIOJIb30BATh IS
pelIeHus 3a1a4y

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTh: OCHOBHbBIE 3aKOHBI TEOPUU 1.3anumure BblpakKeHHE HHTETPAIbHOM CBSI3U MEXY
JNEKTPUYECTBA Pa3HOCTHIO MOTEHIMAJIOB ¥ HAMIPSKEHHOCTHIO
ANEKTpOCTaTUYECKOro nossi? B uem 3akitouaercs ee
(bu3uvecKuii cMbICIT?

2.Kakme 0coOeHHOCTH B3aMMHOTO PACTIONIOKEHUS
SKBHUIOTEHIMAIBHBIX U CHIIOBBIX JIMHUN
AJEKTPOCTATUYECKOTO 101 Bam u3BecTHBI?.
3.ChopmynupyiiTe onpeneaeHue 3IeKTPOEMKOCTH
KoHJeHcaTtopa. OT KakuxX mapaMeTpoB 3aBUCUT €€
3Ha4YeHue?

4.ChopMynupyiTe orpeaeneHus MOHATHIM TaJICHNe
HaMpPsHKEHUS U Pa3HOCTh MOTEHITUANIOB.

5.B ueM 3akirouaercs MeToJ KOMIIEHCALUU ITPU
n3mepenuu DC?

YMeTb: CTpOUTh MaTeMaTHYECKHE 1.HapucyiiTe KapTUHBI CUJIOBBIX M 3KBUIIOTEHIIUAIBHBIX
MoJieNn GPU3NUECKUX SIBICHHUH JIMHUA AJI1 CUCTEMBI IPOBOAHHUKOB, H300paXEHHOM Ha
pUCYHKe. 3allITPUXOBAaHHBINA IPOBOJAHUK HE 3apSKEH.
0B

(
\

10B

2.I1o rpaduky 3aBUCUMOCTH MTPOEKIIMHA BEKTOPA
HaIpsHDKEHHOCTH OT KOOPJAWHATHI TOCTPONTE
KaueCTBEHHO IpauK 3aBUCUMOCTH MOTEHIIUATA OT
koopauHatel. CuntaTth 3HaueHus E1, u R, 3amanHpMu.
[TosicHuTe MOCTPOEHUSI.
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3.HaiinuTe 31€KTpOEMKOCTh OaTapen KOHJIEHCATOPOB,
IIPEJCTABICHHON Ha PUCYHKE.

C,

4.HaﬁI[PITe Pa3HOCTh IMOTCHIUATIOB MCKAY TOUKAMHA lu
2.

é°'1,”1| R,
I| — T

s, 1
|
|

&3, 13 R,

s —1 |

5.0npenenute NOKa3aHUs UICATBHBIX H3MEPUTEIBHBIX
puOOpoB, N300PAKEHHBIX Ha CXEME.
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Onucanne MKAJbI OIICHUBAHUS

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 15

Onucanue xapaxmepucmuxu 6vlnoinerus 3Hanus: OLUeHKa "O0TIMYHO" BBICTABIISIETCS €CIIN 3aIaHIE

BBIIIOJIHEHO B ITOJIHOM O0OBEME MJIH BBIIIOJHEHO MpEUMYyILICCTBEHHO BEPHO

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

Oyenka: 3
Huoicnuii nopoe evinonnenust 3aoanus 6 npoyenmax. 50

Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIISAETCS

€CJIM 3aJaHUC MPCUMYIICCTBCHHO BBIIIOJIHCHO

Oyenka: 2

Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS

€CJIK 3aJaHXEC BBIMMOJIHCHO HCBCPHO HUJIU IMTPEUMYIICCTBEHHO HE BBIITOJIHCHO

KM-13. 3amuTa 1a6opaTopHbIX padoT «JjaeKTpocTaTuKa-4»

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoABLHOr0 Meponpusitus: 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: OCHOBHBIE 3aKOHBI TEOpPUU 1.ChopmynupyiiTe onpeaencHus HAMPsSKEHHOCTH
IIEKTpUYECTBA ANEKTPOCTATUYECKOTO TOJIS.

2.CopmynupyiiTe onpeeieHre MOTeHINala U
Pa3HOCTH NNOTEHIIMAJIOB TOYEK IIEKTPOCTATHUECKOTO
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TOJIS.

3.Kak onpezensercs 3JeKTPOEMKOCTh MOCIIEI0BATEILHO
Y TTapaJuIeIbHO COCIMHEHHBIX ITOCKUX KOHACHCATOPOB?
4.Kakoe coequnenue uctounukoB JJ1C Ha3biBaeTCst
BCTPEYHBIM, COTJIACHBIM?

5.3anumure 3akoH OMa JUIs ydacTka Lelu,
coaepxkariero IJ1C.

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

1./IBe ruiockonapaieabHble TOHKHUE IJIACTHHBI,
pacrnoyioxxeHHble Ha MasioM pacctossaun d = 0,01 M apyr
OT Jpyra, paBHOMEpPHO 3apsbkeHbl. [loBepXHOCTHBIE
IJIOTHOCTH 3apsJI0B IJIACTHH PaBHBI COOTBETCTBEHHO Gl
=3-10"-9 Kn/m2, 62 = -2-10"-9 Kn/m2. TToctpoiite
rpaduKy 3aBUCUMOCTEN HaNpPsKEHHOCTH U MTOTEHIMAajIa
noJig oT koopauHaTthl. [Ipunare ¢(0) = 0.

2.PaBHOMEPHO 3apsKEHHBIA TOHKUH CTEPIKEHb UMEET
nmuny |. Haliinte HanpsokeHHOCTD TI0JISE CTEPIKHS B
Touke K, sexaleil Ha ero NpoIoJKEHUN Ha PaCCTOSTHUU
X OT OJFpKaiIero K Hel KOHIIA CTePKHS. 3aps/] CTePIKHS
Q.

3.BoiBeuTe BhIpaskeHUE AJIs ONpEACICHUs
JIEKTPOEMKOCTHU OaTapeu U3 Mocie10BaTeIbHO
COEJIMHEHHBIX KOHJIEHCATOPOB.

4.Haiinure 31€KTPOEMKOCTb OaTapen KOHAEHCATOPOB,
MPEJICTABICHHON HA PUCYHKE.

C2
G| C; |G

Cy

5.Haiigute pa3HOCTb OTEHLIMAJIOB MEXAY TOUKaMu | u 2

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHKa "OTINYHO" BBICTABIISETCS €CIH 3aaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO 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-14. 3amra 1adoparopHbix pador «Marneruzm-1»

®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 MarHetu3mMa 1 YMCHI/U[ HUX UCIIOJIB30BATh IJIA pemeHm{

3aja4

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIC 3aKOHBI (DU3UKU 1.TaiiTe onpeesieHne NOHATHIO «JINHUSA UHAYKIIUA
MarHUTHBIX SBJICHUU MarHuTHOro noss». ChopmynupyiiTe cBOCTBa JIMHUI
MHJYKIIMM MarHUTHOTO 10JIsA?

2.Ha3oBuTe 0COOEHHOCTH pacipeieleHUs] MarHUTHON
MHIYKIIMH BJIOJIb OCH cOJIeHOH1a?

3.Chopmynupyiite 3aKkoH Amriepa.

4.11306pa3ute Ha pUCYHKE CHUJIBI, IEHCTBYIOIINE Ha
paMKy ¢ TOKOM B YCTaHOBKE JJaOOpaTOpHON pabOTHI.
5.Chopmynupyiite onpeneneHue cuibl JlopeHuna.

YMeTh: TNpuUMEHATh (u3nuecKue 1.ITo 6eckoHEYHO JIIMHHOMY MTPOBOAY, COTHYTOMY MOJT
3aKOHBl TEOpUM Mar"eTusma s yriaoM 60°, teder Tok I. Onpenenure MarHUTHYIO
pelIeHNs TUIIOBBIX 3aa4 MHAYKIUIO N0 B TOUKE, JIeKalllel Ha OMcceKkTpuce yria

Ha PAaCcCTOSIHUM a OT €r0 BEPILNHBI.

2.0npenenuTe MarHUTHYIO UHIYKIIUIO TIOJIS B LIEHTPE
HPSIMOYTOJIbHOM paMKH CO CTOpoHaMu @ u b, o0Tekaemoii
TokoM I. [Tone noaBoasAIMX MPOBOAOB HE YUUTHIBATH.
3.B o1HO¥ TIIOCKOCTH ¢ OECKOHEUHO JJTMHHBIM
IIPOBOJIOM, TI0O KOTOpOMY TeueT Tok |1, pacnionosxkeHa
NpsSIMOYTOJIbHASI paMKa CO CTopoHam# a u b, oOrexaemas
TokoM |2. HaiiauTe cuibl, ¢ KOTOPBIMU MarHuTHOE I0JIe
MIPSIMOTO TOKA JIEUCTBYET HAa KAKIYIO CTOPOHY PAMKH.
Paccrosinre ot mpoBoa 10 OirKaIel CTOPOHBI paAMKH
C.

4.I1nockast kBaapaTHasi paMKa CO CTOPOHOM a HaAXOJAUTCSA
B OJTHOPOJTHOM MAarHUTHOM MoJie ¢ uHaykmuei B. Io
00MOTKe paMKH, cocTosiiei nu3 N BUTKOB, IPOTEKAET TOK
|. OnpenenuTe BpaliarIMii MOMEHT, JEHCTBYIOIIUN Ha
pamKy, €ciu JJMHUU UHIYKIIUU TOJIsl 00pa3yroT ¢
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IJIOCKOCTBIO PAMKH YTOJ O
5.D5IeKTpOH BIIETAET B OJTHOPOJIHOE MAarHUTHOE TOJIE C
-

MHIYKIMEH B Tak, 4TO €ro CKOpoCTh v obpazyer ¢
HaIpaBJICHUEM 10Js yroa o. Onpenenure paanyc
BUHTOBOH JIMHHUH, TI0 KOTOPOH OyAeT ABUTaThCS
JJIEKTPOH.

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHkKa "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00bEME WIJIH BBITIOJTHEHO MPEUMYIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 65
Onucanue xapakmepucmuxu evinonnenus 3Hanus: OLeHKa "Xopouo" BEICTaBISAETCS €CIIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISCTCS
€CITM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOJIHEHO

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

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoILHOrO MeponpusiTus: Jlaboparopuas padbora

Bec koHTpoBbHOrO Meponpusitusi B BPC: 8

IIpouenypa npoBeaeHnsi KOHTPOJIBLHOIO MEPONIPUATHA: Y CTHBIN OMpoC 10 duneTam

KpaTkoe cogep:kanune 3a1aHus:
HpOBCpKa 3HAaHUA OCHOBHBIX 3aKOHOB MAarH€Tu3dMa U YMCHUA UX UCIIOJb30BATh AJId PCIICHHA
3a71a4

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: OCHOBHBIC 3aKOHBI (DU3UKU 1.Chopmynupyiite onpeeieHre MarHUTHON HHITyKITUU
MarHUTHBIX SBJICHUM MarHUTHOTO TIOJIS.

2.ChopMynupyiTe IpaBUIIO ONPEIEICHNS HATPaBICHUS
cuibel AMmriepa.

3.ChopmynupyiTe 3aKOH dIEKTPOMATHUTHON MHIYKIIUU
(3akon ®Dapazaes-Maxkcseina). UTo 03HavaeT 3HaK MUHYC
B 9TOM 3aKoHe?

4. ChopmynupyiTe MpaBUIIO ONPEICICHIS HAIPABICHUS
cuiel JIopeHna.

5.01 4yero 3aBUCHUT BUJ TPACKTOPUU JBUKEHUS
3apsKEHHOW YacTHUIbl B MATHUTHOM ToJie?

YMeTh: NpuUMeHSTh (U3HUecKue 1.0npenenure MarHUTHYIO HHAYKIUIO TIOJIS B IIEHTPE
3aKOHBI TEOPUU MarHeTH3Ma IS PaBHOCTOPOHHETO TPEYTOJIbHUKA CO CTOPOHO 8,
pElIeHs] THOBBIX 33J1a4 obrexaemoro TokoMm l. [Tosie moBoASsIIUX MPOBOIOB HE
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YUUTBIBAT.

2.Yactuia Maccoii m ¢ 3apsiioM (] ABUKETCS B

OJTHOPOJHOM MAarHUTHOM I0JIE ¢ MHAYKLMEN B 1o

BUHTOBOM JIMHUU paguycoM R u marom BunTa h.

Haiinure nepuoa oOpallieHus 4acTULIBI U €€

KMHETUYECKYI0 YHEPTHUIO

3.OJIEKTPOH BIIETAECT B OAHOPOJHOE MAarHUTHOE I10JIE C
N

MHIYKUHEH B NepneHauKyJIsspHO JIMHUAM UHIAYKIUU 1101

yriioM 45° k rpanuie noisi. CKkopocTs aiekTpoHa v. Ha
KaKOM PacCTOSIHUM | OT TOUKH BJI€Ta AJICKTPOH BBUICTHT
n3 nomus?

4. Mexay noa0caMu 3JIEKTPOMAarHuTa B
TOPU30HTAILHOM MarHUTHOM I10JI€ HAXOIUTCS
HPSIMOJIMHENHBIN IPOBOJIHMK, PACIIOIOKEHHBIN
TOPU30HTAIIBHO U NEPIEHIUKYJIIPHO JTUHUSIM MarHUTHOU
nHAYKIMK. Kakol Cuiibl TOK JOJDKEH T€4b B IPOBOJHUKE,
YTOOBI CHJIa HATSDKEHUS B MOICPKUBAIOIINX €T0 THOKUX
MPOBOJIaX CTaja paBHOU HyM0? MarHutHass UHAYKUIUS B,
OTHOIIICHHE MacChl IIPOBOJIHUKA K ero JuiuHe m/|
U3BECTHO

5.B nentpe qyuHHOTO coeHouaa (umHa |, uucno
BUTKOB N1) pacnosnoxeHa miockas KaTylka, CocTosIas
n3 N2 BUTKOB Iuiomapio S Kaxplid. [110ckoCcTh BUTKOB
KaTyILIKU COCTaBIsAET Yroi B ¢ ockto coneHouaa. [lo
o0OMOTKe cosieHoua TedyeT ToK |1, mo oOMoTKe KaTymku
TedeT ToK |12. OnpenennTe BpallaroUi MOMEHT CHJI,
JIEHCTBYIOINI HA KATYHIKY B HAYAJILHOM ITOJIOKEHUH.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 65
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS pElIeHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BICTBOPUTEILHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

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

KM-16. 3amuTa 1a60paTopHbIX padoT «JIeKTPOMATHUTHbIE KOJIeOaHUs»

®opmbl peanuzanuu: YcrHas Gpopma
Tun koHTpoBLHOrO MeponpusTus: Jlaboparopnas padora
Bec konTpoabHOr0 Meponpustusi B BPC: 8
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IIpoueaypa npoBeieHNsI KOHTPOJIBLHOI0 MePONIPUATHSA: Y CTHBIN ONPOC 10 Ouieram
Kpartkoe cogep:kanue 3aiaHusA:
ITpoBepka 3HaHUS OCHOBHBIX 3aKOHOB 110 TEME ‘“DJIEKTPOMArHUTHBIE KOJIeOaHUs” U YMEHUS UX

HCIIOJIB30BaTh JJIA PCIICHUS 3a/1a4.

KOHTpOJILHLIe BOl'[pOCLI/3a)13HI/Iﬂ:

3HaTh: OCHOBHbBIE 3aKOHBI TEOpUU 1.3 kakux 3J€MEHTOB COCTOUT UI€aIbHBIN
KOJIcOaHWI ¥ BOJIH KoJiebaTebHbI KOHTYP? OOBICHHUTE, KaK B HEM
BO3HHUKAIOT JIEKTPUUECKUE KOJIeOaHusI.
2.Chopmynupyiite onpeaesieHue JorapuGMUIecKoro
nexkpeMenTta. OT 4ero 3aBUCHUT €ro BeIU4YrHa?

3.IIpu KakoM YCJIOBHUHU B HEUCATLHOM KOJIeOaTeIbHOM
KOHTYpe OyayT BO3HUKATh 3aTyXalolue Koiebanus, a
MIPU KaKOM — allepuoANYEeCKUi pa3ps KoHaeHcaTopa?
4.]laiiTe onpeneneHne NOHATHIO “pe3oHaHc”. B uem
3aKiIrovaeTcsi GU3MUECKU CMBICT SBIICHUS pe30oHaHca?
5.Kak 3aBucuT BUJI PE30HAHCHOM KPUBOM ISl CHIIBI TOKA
B KOHTYpPE OT €ro COMPOTUBICHUS?

OnucaHue MKAJbI OLleHUBAHUS

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

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

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJIaHUE BBITIOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBHIMOJIHEHO

KM-17. KonTpoJsbHasi padora Nel «uaekrpocraruka»

®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota

Bec koHTpOILHOrO Meponpusitusi B BPC: 22

IIpouenypa npoBeeHusi KOHTPOJbLHOI0 MeponpusiTUs: BrloiHeHne MTUCEMEHHOW paboThI O
ouneram.

KpaTlcoe CoA€cpKaHME 3alaHUA:
HpOBepKa YMCHHA UCIIOJIB30BATh 3aKOHBI SJICKTPOCTATUKHU JJIS PCHICHUA 3aaaY

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: NpuUMeHSTh (U3HUecKue 1.3apsa Q paBHOMEpPHO pacnpe/ieieH Mo KOJblly pajanyca
3aKOHBI TEOPUH JIEKTPUIECTBA TS R, BBIOTHEHHOMY U3 TOHKOM MTPoBOJIOKK. Ha ocu
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PE€IICHUA TUIIOBBIX 3a1a4d

KOJIbLIa HAa PACCTOSIHUM Z OT €r0 LEHTpa HaXOAUTCS
TOYEYHBIN 3apsan q. Halinure cuity, AEHCTBYIOUIYIO CO
CTOPOHBI KOJIbLIA HA TOYEUHBIHN 3apsil.

2.ToHkast 6€CKOHEYHO JUIMHHAsI HUTh PABHOMEPHO
3apsKEHA € JIMHEHHOM MIIOTHOCTBIO 3apsA/ia T U OKpYKEeHa
KOaKCHaJIbHBIM O€CKOHEYHO JITUHHBIM HUIHMHIPUIESCKAM
CJIOEM W3 IU3JIEKTPUKA C OTHOCUTEIbHOU
JUAJIEKTPUYECKON MPOHUIIAEMOCTBIO €, (BHYTPEHHHI
pamuyc cnost R1, napyxxubiii — R2). Haiinure u
noctpoiiTe Ha rpadukax 3asucumoctu Dr(r), Er(r), j(r),
npussB j(R1) = 0. Onpenenure NOBEPXHOCTHYIO
IJIOTHOCTD CBA3aHHOIO 3apsiia Ha BHEIIHEW [TOBEPXHOCTU
JUAJIEKTPHKA.

3.Chepuueckuii konaencatop (R1 u R2 u3BecTHbI)
3apsKeH 10 pa3HOCTH MOTeHIHanoB U U OTKIIIOUEH OT
UCcTOYHMKA. HaiiinuTe n3aMeHeHne 3JIEKTPOEMKOCTH
KOHJICHCATOpa U paboTy, COBEPIIAEMYIO BHEIIHUMU
CWJIaMU IIPU 3all0JHEHUH KOHAEHCATOpa JUDJIEKTPUKOM C
OTHOCHUTEJIHOM JTNAJIEKTPUYECKON TPOHNULIAEMOCTHIO €.
4.Tonkuit cTepeHb IIMHON L, paBHOMEPHO
3apsKEHHBIN C TMHEWMHOW TUIOTHOCTBIO T, COTHYT B BUE
YEeTBEPTH OKpyxHOCTH. Haiiiute Hanps»>KeHHOCTh U
MIOTEHILIMAJ 1011 B LIEHTPE 3TOM YETBEPTU OKPYKHOCTH.
5.J1Be OeckOHEUYHbIE MIIOCKOCTU PACIIONIOKEHbI Ha
pacctosiHuu d ¥ paBHOMEPHO 3apsDKCHBI C
MOBEPXHOCTHBIMH IJIOTHOCTSIMH 3apsAaoB S1 =S n S2 = —
2s. Mex 1y HIMH HaXOJUTCSI CIIOHM TUAJIeKTpHKa (e = 2)
TONIIKHO# 0/2, BINIOTHYIO NPUIIETAFOLINI K IEPBOit
mockocTd. Och X NepNeHIUKYIIIpHA MIIOCKOCTAM,
Ha4aJlo KOOPJIMUHAT COBNAJAET C NEPBOM IUNIOCKOCTBIO.
Omnpenenure U NOCTPONTE HA rpaduKax 3aBUCUMOCTH
Dx(x), Ex(x), Px(x), j(X), mpunss j(0) = 0. Onpenenure
MTOBEPXHOCTHYIO MJIOTHOCTH 3apsi10B HAa OOKOBBIX
MMOBEPXHOCTAX JUAJICKTPHUKA.

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenxa: 5

Huorcnuii nopoe evinonnenus 3a0anus 8 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: O1eHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1eHKa "Xopouo" BHICTABISETCS eCln
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a9

Oyenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakxmepucmuxu evinoaneHus snanusa: OneHKa "y10BIETBOPUTEIBHO" BHICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHITIOJIHEHO

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-18. KonrpoJuabHas padora Ne2 «Maruerusm»

®opmbl peaauzanuu: [luceMennas padora

Tun kouTposabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOIbHOrO MeponpusTusi B BPC: 22

IIpoueaypa npoBeaeHusi KOHTPOJIbLHOIO0 MepoONpHUATHs: BblnoaHeHne NUCbMEHHONW paboThl MO
ouneram.

KpaTkoe conep:kanue 3a1aHus:
HpOBepKa yMeHI/ISI HCIIOJIB30BATh 3aKOHbI MAarHeCTU3Ma AJIs1 peH_IeHI/IH 3a1a4

KoHTposbHbIe BONPOCHI/3a1aHUA:

YMeTb: TpUMeHATh (puznuecKue 1./InMHHBIN KOaKCHAJIbHBIM KaOeab COCTOUT U3
3aKOHBl TEOPUM MAar"erusma s CIUIOIIHOIO IPOBOAHMKA paanycoM R1 u nomoit
pelIeHus TUTIOBBIX 3a/1a4 TOHKOCTEHHOU 000J109KH paguycom R2> R1. DOra

JBYXIIPOBOAHAS CHCTEMa O0TEKaeTCsl TOKOM 1.
[110THOCTH TOKA IO CEYEHUIO CILJIOLIHOTO MPOBOJHUKA
nocrosinHa. OnpeaenuTe 3Ha4eHUs MAarHUTHOM
MHIYKIMH B 3aBUCUMOCTH OT paJuaibHON KOOPAUHATHI I
U mocTpoiite rpaduk 3aBucumoctu B(r)

2.B 01HOI IOCKOCTH ¢ OECKOHEYHO JTMHHBIM
IIPOBOJIOM, TI0O KOTOPOMY TeueT Tok |1, pacnonoskena
NpsSIMOYTOJIbHASI paMKa CO CTopoHamu a u b, oOrexaemas
TokoM |2. HaiiuTe cusbl, ¢ KOTOPHIMU MarHUTHOE TOJIe
MPSIMOTO TOKA JIEUCTBYET Ha KAXKIYIO CTOPOHY PAMKH.
PaccrosiHue ot mpoBosia 10 Onuxkaiieil cTopoHbl paMKH
C.

3.B neHTpe Topua JIMHHOTO COJIEHOUAA € IUIOTHOCTBIO
HaMOTKH N pacrionoxeHa pamka u3 N BUTKOB IJIOLIAAbIO
S. I1110CKOCTh paMKH COCTaBIISIET YTOJ & C OChIO
coneHouga. Pamka MeneHHO nepeMeniaercs B LIEHTP
COJIEHOW[IA C OJHOBPEMEHHBIM ITOBOPOTOM B MOJIOKEHHUE
ycToi4MBOro paBHoBecus. OnpenenuTe Bpalaomui
MOMEHT CHJI, IEUCTBYIOIINM Ha paMKy B HaYaJlbHOM
MIOJIO)KEHUHU U pabOoTy CUJI IO EPEMELICHUIO PaMKH.
Cuna Toka B conenouze |1, cuna Toka B pamke 12

4 Mexny nByMs IPOBOJaMU JABYXITPOBOIHOM JIMHUH C
TOKOM CHJION | B 0/1IHOM TJIOCKOCTH C HUMH
PacrosoKeHbl CUMMETPUYHO OTHOCHTEIBLHO IMPOBOJOB
JIBE ILIMHBI, 3AMKHYTBIE C OJHOM CTOPOHBI HA
conpotuBiieHre R. PaccTostHue oT KaXk10i MIHHBI 710
omkaiiiiero npooja a. [1o mmHaM CKOJIB3UT C
MOCTOSTHHOM CKOPOCTBIO V CTEPXKEHb JUTHHOM .
Omnpenenure: cuily ¥ HallpaBJIEHUE TOKAa B KOHTYPE;
BHEUIHIOIO CHITY, KOTOPYIO HEOOXOIMMO MPHIIOKHUTH K
CTEPKHIO JJI1 TAKOTO JIBUYKEHUSI

5.06MOTKa TOpPONAATbHON KAaTYIIKH KBAAPAaTHOTO
CEUEeHHsI CO CTOPOHOM a U BHYTpeHHUM paaunycom RO
oOrekaercst TokoM |. Uucno ButkoB 0o6mMoTkH N.
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Omnpenenure YHEPTUI0 MAarHUTHOTO TOJIS,
COCPENOTOYEHHYIO B KaTYIIKE

Onucanne MKAJbI OIleHUBaAHUS:

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

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBIITMHCTBO BOIPOCOB PACKPBITO. BRIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoaneHus 3nanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BHITIOJIHEHO

4 cemecTp

KM-19. 3amura n1adopaTtopHbix padot «Bo1HoBasi onTuka»

®opmbl peaausanun: YcrHas popma

Tun koHTpoILHOrO Meponpusitus: Jlaboparopnas padbora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJIBLHOIO MEPONIPUATHA: Y CTHBIN OMpoC 10 duneTam

Kparkoe conep:kanue 3a1aHus:
HpOBCpKa 3HAHUJA OCHOBHBIX 3aKOHOB BOJ'IHOBOI\/JI OIITUKHU U yMeHI/Iﬂ UX UCIIOJb30BATh I
pelieHus 3a1a4

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3HAaTh: OCHOBHBIE 3aKOHBI 1.B yem 3akitouaercs sBieHHe UHTephepeHn?
BOJIHOBOW M KBaHTOBOU ONTHUKH 2.Ilouemy npu Habmo1eHuu Koell HproToHa B
OTPa’KEHHOM CBETE LIEHTP WHTep(EepEeHIMOHHON
KapTUHBI TEMHBIN?

3.0T yero 3aBUCHUT pe3ysIbTaT UHTEP(HEPEHLIUH IBYX
nyqein?

4.Kakoe siBneHue HazbIBaeTcs Audpaxiueii ceera?
5.Kakas BennumHa Ha3bIBa€TCS EPUOAOM
TU(PPAaKIMOHHOM peneTKu?

YMeTh: TNpuUMeHSTh (u3HuecKue 1.0nTryeckas pa3HOCTh XO/a ABYX UHTepDEepUpPYIOLIIX
3aKOHBl BOJIHOBOW U KBaHTOBOM JTy4eil MoHOXpoMaTHueckoro cBeta A = A/3. Onpenenure
ONTUKU JJI pEHIeHUs TUIIOBBIX pa3HoCTh (a3 KosedaHuit

3a1a4y 2.IlpuBenuTe ONTUYECKYIO CXeMY HaOJIIOACHUS KOJIell

HproToHa B 0TpaskeHHOM CBeTe. BeiBeiuTe BhIpakeHNE
JUISL PaJiyCOB TEMHBIX KOJIEI

3.BeiBeiuTe BBIpaXKEHUE JIJIs1 ONTUYECKON Pa3HOCTH XO/a
JIBYX BOJIH B OMBITE ¢ HHTEpPepomeTpom MaiikenbrcoHa
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B 1abopaTopHoi padote Ne 46

4.0npenenure yrioBylo MHUPUHY LEHTPAIBHOTO
MakcUMyMa Ipy HOPMAJIbHOM aJIeHUU
MOHOXPOMATHYECKOTO CBETA C JUTMHON BOJHBI A = 0,5
MKM Ha mens mupuHoi b = 0,1 mm. Paccrostaue 10
skpana | =1 m

5.I1epuon nudpakiuonHoi pemerku d = 5 mxM. Ha
pelIeTKy HOPMAIBHO Ta/IaeT CBET C JUTMHOW BOJIHBI A =
0,5 mxm. Kakoro HanGosnpIero mopsijiKka MakCuMym
MO>KHO OJIyYUTh Ha TAKOM peuieTke?

Onucanne MKAJbI OIleHUBaAHUS:

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

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 65
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouIo" BEICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

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

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

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

®opmbl peaausanuu: YcrHas popma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 25

IIpoueaypa npoBeieHNsI KOHTPOJIBLHOIO MePONIPUATHS: Y CTHBIN OIPOC 10 Ouieram

KpaTKOC CoA€cpKaHMuE 3alaHUA:
HpOBepKa 3HAHUS OCHOBHBIX 3aKOHOB BOJTHOBOM OITHUKH U YMCHH UX UCIIOJIB30BATH IJISA

pelieHus 3aaa4q

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIC 3aKOHBI 1.Kakve HCTOYHHMKHU CBETA HA3BIBAIOT KOT€PEHTHBIMU?
BOJIHOBOM M KBaHTOBOI ONTHKHU 2.Uem oTIMUAIOTCS MKy COOOH pacmpenencHus
WHTCHCUBHOCTH Ha dKpaHe NMpH AUPPaKIUK Ha JIBYX
IIEIISIX U OT OQHOM IIienn?

3.Uto onpenenseT HanOOIbIINN TTOPSIIOK TIIAaBHOTO
MaKCcUMyMa, KOTOPBII MOXHO HaOII01aTh Ha

TG paKUOHHON perieTke?

4.IlosicHuTe, MOYEMyY MPU OTPAKEHUH OT AUDIIEKTPUKA
CBET MOJIAPU3YETCSA

5.Yem oTnuyaercst BUJ CIEKTPOB, MOTYUYEHHBIX C
MTOMOUIBIO TPU3MBI U TU(PPAKIIMOHHON peIeTKN?
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YMeTh: mNpuUMeHSTh (u3nueckue 1.BeiBeiuTe popmyiy uisl ONpeieieHHsl ITMHBI BOJHBI B

3aKOHbI BOJIHOBOM M KBAaHTOBOM ombITax ¢ ounpusmoit dpenens B 1abopaTopHOl padoTe
ONTHUKU JI1 PEUICHUS THUIIOBBIX Ne 42
3a/1a4 2.Panuyc neBaroro TeMHOro kKonbiia HeroToHa,

Ha0JII01aeMOT0 B OTPKEHHOM CBETE C [UTMHOM BOJIHBI A
=400 1M, okazaincs pasHbM 0,3 mMm. Halinure panunyc R
JIMH3BI

3.I1pu NOBBIILICHUN JIaBJICHHS B KIOBETE IIEPEMECTHIIOCH
5 moJsoc B mporecce HaOMIOACHUS Ha YCTAaHOBKE B
naboparopHoit padore Ne46. Ha CKOIIBKO yBETHYIHIICS
MoKa3arelb npeaoMiIeHus Bo3ayxa? JlinuHa kroBetsl | =
79,1 MM, 1irHA BOJHBI A = 632,8 HM

4.Ilpu BpallleHHH aHATN3aTOPa MHTCHCUBHOCTh
MPOILIEIIET0 CBeTa MEHsIach B 2 pa3a. Onpenenure
CTETICHb MOJISIPU3AIMH TAJIAI0IIETO CBETa

5.Haiinute cBsi3p Mex 1y (pa3oBol CKOPOCTHIO L U
TPYIIIOBOM CKOPOCTHIO U, €CIIM 3aKOH JIUCIIEPCUN UMEET
Bua: v = bk (b — nocrosinnas, K — BoimHOBOE UKCII0)

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 65
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe evinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/laHue NMPEUMYILECTBEHHO BHITIOJIHEHO

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

KM-21. 3amura 1a6oparopHbix pa6ot « KBaHTOBBIE CBOIiCTBA CBETa)

®opmbl peanu3anuu: YcrHas Gopma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa npoBeieHNsI KOHTPOJIBLHOIO MePONIPUATHSA: Y CTHBIN OIPOC 10 Ouieram

KpaTKOB CoA€cpKaHME 3alaHUA:
HpOBepKa 3HAHUS OCHOBHBIX 3aKOHOB KBAaHTOBBIX CBOMCTB CBETa U YMCHHUS UX UCITIOJIb30BATh
JJI pCIICHUA 3aaa4

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3HaTh: OCHOBHBIE 3aKOHBI 1.Chopmynupyiite 3akoH Kupxroda. CooTHomIeHNE
BOJIHOBOHM M KBAHTOBOM ONTHKH MEXy KaKUMU (PU3NUECKUMHU BEIMYMHAMU OH
yCTaHaBIMBAET?
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2.Iloyemy B ypaBHEHHE DUHIITEHHA BXOIUT
MaKCUMaJIbHOE 3HAYCHUE KUHETUUECKOU SHEPTUU
($hoTO21eKTPOHOB?

3./laiiTe onpeaeneHre OCHOBHBIM XapaKTepUCTUKaM
TEIJIOBOT0 U3JIyYEHHUs: CBETOBOMY IIOTOKY,
SHEPreTUYECKON CBETUMOCTH, CIIEKTPAIIbHOM NIIOTHOCTH
SHEPIreTUYECKON CBETUMOCTHU

4.Kak, 3Has1 3aBUCHUMOCTh MaKCHMaJIbHOH KMHETUIECKOM
SHEPruM POTORIEKTPOHOB OT YACTOTHI MA/IAIOIIEr0 Ha
(dhoToKaTox cBeTa, ONPEACTUTh padOTy BBIXOIA
MaTtepuaia GOToKaTo/1a U 3HaUeHHE TOCTOSTHHOU
[Tnanka?

5.Hapucyiite npuMepHbIi BU BOJIbTaMIIEPHOU
XapakTepucTuku GorodiemenTa. [louemy mpoucxoaut
HachklleHne GoroToka?

YMeTh: NpUMEHATh (U3HUSCKHE 1.Bo ck0JIbKO pa3 BO3pacTeT SHEPreTHIeCKast

3aKOHBl BOJHOBOW W KBaHTOBOWU CBETHMOCTB a0COJIFOTHO YEPHOT'O TeJia IPH YBEITUYCHUU
ONTHUKU JUIA PELICHUS THUIOBBIX ero a0COJIFOTHOM TeMIlepaTypsl B 2 paza?

3a/1a4 2.Kpacnas rpanuna gororddexra ayis Boabdpama

cooTtBeTcTBYET A = 230 HM. Kakyto 1i1HY BOJIHBI
JIOJPKHO MMETD I1a/1atolee Ha BOJIb(ppaMOBBIi KaTo
n3JlydyeHue, 4yToObl MaKCUMallbHAsl dHEPrHs
HCITyCKaeMbIX 3JIEKTpOoHOB Obuta paBHa W = 1,8 »B?
3.Temneparypa T aOcontoTHO uepHOro Tena pasHa 5000
K. Ha kakyto AJIuHy BOJIHBI IPUXOAUTCS MAKCUMYM
CHEKTPAJILHOM MJIOTHOCTU SHEPTETUUECKON CBETUMOCTH?
4.CnektpaJibHasi IJIOTHOCTh 3HEPreTUYECKON
CBETUMOCTH aOCOJIFOTHO YEPHOTO TeJla UMEET MaKCUMyM
Ha JuiMHe BoiHbI Amax = 580 M. KakoBa Temneparypa
Tena?

5.Kpachnas rpanuna gotosddexra Jiist HEKOTOPOTo
Metauia A = 330 am. YeMy paBHa paboTa BeIxoaa JJIst
9TOro Merayua?

OnucaHue MKAJbI OLleHUBAHUS:

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

Oyenka: 4
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 65
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BEICTABIISCTCS
€CJIN 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJTU MPEUMYIIIECTBEHHO HE BHITIOJTHEHO
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KM-22. 3amuTra j1adopaTopHbIX padoT «jieMeHThl KBAHTOBOW MEeXaHUKH U aTOMHOM
buznkm»

®opmbl peaau3anuu: YcrHas popma

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJbLHOIO0 MEPONPUATHSA: Y CTHBIN ONPOC O OUIeTam

Kparkoe conepxanue 3a1aHus:
[TpoBepka 3HaHUS OCHOBHBIX 3aKOHOB KBAHTOBOW MEXaHUKHU M aTOMHOU (PU3UKU M YMEHUS HX
MCIIOJIb30BAaTh JJIs PEIEHUs 3a1a4

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: 3JEMEHTApHBIE  OCHOBBI 1.Kakumu KBaHTOBBIMU YHCIIAMU OIUCHIBACTCA
KBAaHTOBOM MEXaHUKH U OCHOBHBIC COCTOSIHUE 3JIEKTPOHOB B aToMe?
3aKOHBI aTOMHOU (hU3UKHU 2.B ueM 3akitouaeTcss PU3NYECKUN CMBICT OOPOBCKUX

paauycoB OpOUT 3JIEKTPOHOB B aTOME Bojiopoaa?

3.0T1 KaKoro ypoBHs IPUHATO OTCUUTHIBATH SHEPTUIO
ANEKTPOHHBIX ypoBHEN? Hapucyiite kauecTBEHHO
JarpaMMy ypoBHEH 3HEpPruu aToMa BOJI0poJia

4.B yem coctouT runoresa jae bpoumnsn?

5.Ilouemy 1t HabMOACHNS AU(PPAKIIMOHHBIX KOJIEL B
ycTaHOBKe j1aboparopHoii padotel Ne 57 ucnonb3oBaHa
NOJMKPUCTAIIIMYECKas JIEHKA, @ HE MOHOKpUCTAILT?

YMeTh: NPUMEHSATh 3JIEMEHTAPHbBIC 1.Ilpu nepexojie AIEKTPOHA aTOMa BOJAOPO/Ia C OJTHOU
OCHOBBI KBAaHTOBOH MEXaHMKH U OpOUTHI Ha JIpYTyI0, OoJiee OJIN3KYIO K SAPY, SHEPTus
¢usznyeckue  3aKOHbBl ~ ATOMHOM aToMa ymeHbluaercs Ha 1,89 3B. [Ipu atom atrom
GU3UKN U1 pelIeHUs THUIOBBIX BOZOPOJA U3JIy4aeT KBaHT cBeTa. Onpenennure 1IuHy
3a1a4y BOJIHBI U3 Ty4YECHHUS

2.Haiinure MUHUMaJIbHO-BO3MOXKHYIO JJTUHY BOJHBI
U3IIy4EHHUsl aToMa BOA0POAa

3.Kakas 1yimHa BOJHBI U3Ty4eHUs] COOTBETCTBYET
nepexoaaM MEeXIy YPOBHSAMUA C N =5 u n = 27
4.BoiBesiere GpopMyIty JUIsl SKCIIEPUMEHTAIBHOTO
oTpezieNIeHUs! JJIMHBI BOJIHBI, COOTBETCTBYIOIIEH
JIEKTPOHY B J1abopaTtopHoii pabore Ne 57

5.Haiinure mmHy BonHBI Ae bponis i 21€eKTpoHa,
obnajaromiero kuHernyeckoi sueprueit 100 sB

OnucaHue MKaJbI OlleHUBAHUS:

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonnenus 3uanusa: OueHka "oTINYHO" BBICTaBIAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 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

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
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Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "y10BIEeTBOPUTEIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

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

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. 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. YckopeHrne MaTepuaibHOM TOYKH; HOPMAJIbHOE U TAHT€HIUAIbHOE YCKOPEHHUSI.
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 MOJOKEHUSI MOJIEKYIIPHO-KMHETUYECKOM Teopuu. JlaiiTe
onpeJieJICHUuEe OHATHIO «UACAIbHBIN Ta3y. 3aUIINTEe OCHOBHOE YPAaBHEHHE MOJIEKYIISIPHO-
KMHETUYECKON TEOpUU JIsl JaBJICHUS UICAIBHOIO rasa.

IIpoueaypa npoBenenust

1. Crynent monyuaer Owmier. 2. ['OTOBUTBhCS K OTBETY B TeueHHMe | uaca, jenasi HEOOXOIUMBIC
3amucH B IUCTe 0TBeTa. 3. OTBEYaeT Ha BOIPOCH HIK3aMEHATOPY.

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

1. Komnerenunst/Muaukarop: NJ-Sonk-3 JJeMoHcTprpyeT noHMMaHue (pU3NIECKUX SBICHUH U
yMeEeT MPUMCHSITHh PU3NICCKHIE 3aKOHBI MEXaHUKH, MOJICKYJISIPHOW (PU3UKH, TEPMOJTUHAMUKH,
ANIEKTPUYECTBA U MarHETU3Ma JUJIsl PELLECHUS TUIIOBBIX 3a]1a4

Bomnpocel, 3axanus
1.1. [nardopma muHoit | 1 Maccoit M1 mMoxkeT nepemeraTbest 6e3 TPEHHUS 1O TIIa KON
TOPU30HTAJIbHOM MOBEPXHOCTU. Yea0BEK Maccoil M2 MepexoauT ¢ OJHOTO KOHIA MIaT(HOpPMbI
Ha JIpyroil ee koHel. Onpedenume, Ha KaKOe paCCTOSHUE CABUHETCS MPHU 3TOM Iu1aTdopma.
2. Pacnipenenenrie MakcBemuia MOJIEKYIN [0 MOAYJSIM ckopocTel. [IpuHuun geransHOro
paBHOBecHsl. CMbICT QYHKIIUHU pacrpeieieHns. 3aBUCUMOCTb (DYHKIIMM paclpeaesieH s OT
TEMIIEpaTypBhl.
3. JlaiiTe onpeaeneHue MOHATUIO «MaTepralibHas TOUuKa». UTo Ha3bIBaeTCs KHHEMATUUECKUM
3aKOHOM JIBI)KEHUS MaTepuaibHoi Touku? Jlaiite onpenenenue Gpu3nyecKuM BeJIMUMHAM:
[IEpEMEILICHHUE, CKOPOCTh, YCKOPEHHUE, IYTh.
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
BHYTPEHHEI SHEpruu rasa 3a Bech Mpoliecc; padoTy ra3a; KOJIU4YeCTBO MOABEICHHON TETIOTHI
B OTOM IIPOLECCE.
2. BHyTpeHHHE 1 BHEIIHHUE CUJIbI CHCTEMBI MaTEpUANIbHBIX TOUEK. MIMIynbc MaTepruanbHOU
TOYKH U UMITYJILC CUCTEMBI MaT€PHANIbHBIX ToueK. VIMIynbC CHIIbl. 3aKOH COXpaHEHUS
MMITYJIbCA JIJI1 MaTEPUAIbHON TOYKHA W JUISI CHCTEMBI MAaTEPHAIBHBIX TOYEK.
3. anumuTe GapoMeTpuyecKyro GopMyITy U MOSICHUTE ee (PU3NIECKUNA CMBICIL.
3.1. Knun maccoit M mokouTcst Ha TIIaKOM TOPU30HTAIBHOM cTtose. Ha rmankoit
MOBEPXHOCTH KJIMHA Ha BbIcoTe H nexut 6pycok maccoir M. HakioHHas rpaHp KJIMHA UMEET
IUTaBHBIN TIEpeXo]] K cTony. Onpedenume CKOPOCTh KJIIMHA B TOT MOMEHT, KOrja 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 dHeprur. GopMyTupoBKa MEPBOTO Havaaa TEPMOTUHAMUKH.
3. JlaiiTe onpeaeneHUe MOHATHUIO «LIEHTP MAacC CUCTEMbl MaTepUATbHBIX TOUEK.
CdopmynupyiiTe TeopeMy O ABHKEHUU [IEHTPA MACC CHUCTEMbI MATEPHATBHBIX TOYECK.

4.1. CryneHuaTslii OJI0K TIOJIBEIIICH K MOTONKY. K KOHIIaM JIBYX MeanbHBIX HUTEH,
HAMOTAHHBIX Ha OJIOK B POTHBOIIOJIOKHBIX HAMIPABJICHUSX, IPUKPETUICHBI TPY3bl MaCCAMU /1
=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
pou3BoOJIBHOM Tporiecce. [lepBoe Hagano TepmoauHaMuku. Ero paznudnabie GOpMyTUPOBKH.
Beunsiii aBurarens nepBoro poja. [lpumMenenue nepBoro Hauajaa TEPMOJUHAMUKHU K
M300apUYECKOMY U U30TEPMUUYECKOMY IIPOLIECCAM.

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

5.1. TOHKOCTEHHBIH LHUIMHAP CKaThIBAETCS 0€3 MPOCKAIb3bIBAHMS 110 HAKIIOHHOM MJIOCKOCTH
JutiHoM |, oOpasyromieit yron a ¢ ropuzoHToM. Onpedenunie. CKOPOCTh IEHTPa Macc y
OCHOBaHUs HAKJIOHHOH TJIOCKOCTH.

2. SIBnenus nepeHoca. TermaonpoBOAHOCTh Kak ABJIEHUE repeHoca. 3akoH Dypee.
KauecTBeHHOE M KOTMYECTBEHHOE OMMCAHUE TETIONPOBOJHOCTH, HCXO/S U3 MOJIEKYJISIPHO—
KuHEeTH4IecKoi Teopuu. KodddummeHT TerionpoBoIHOCTH U €ro 3aBUCUMOCTh OT JIaBJICHUS U
TEMIEPaTypHI.

3. JlaiiTe onpeeneHue MOHITHIO «BPaIllaTeIbHOE IBHXKEHHE a0COIOTHO TBEPJIOTO TEIay.
Cdopmynupyiite onpeaeneHus IMHAMHUECKUX XapaKTepUCTUK BPallaTeIbHOTO JABMKECHUS
TBEPJIOTO TeJIa: «KMOMEHT HHEPIMN», K(MOMEHT 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:
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3.bpycok Maccoif m = 2 Kr TAHYT ¢ Topu30oHTanbHOM 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.MarepuanbHas TOUKa BPaIIAETCs 110 OKPYKHOCTH € TIOCTOSHHON 10 MOJYJIF0 CKOPOCTBIO 110

9acoBOii cTpernke (cM. puc.) OnpenenuTe HallpaBIeHUE YTI0BON CKOPOCTH.

41



- oy
f‘* ﬂ"*
P LY
7 *
I \
I i
[
i
\
v I
A" F
LY ’ v
-, -
"hl__' _..-"'r

_— o =

OTtBeTsI:
1. oT HabmomaTens
2. K HaOJIFO JaTeiro
3. coHarpaBJieHa C JINHEHHOM CKOPOCThIO
4. HaripaBJIeHa TPOTUBOMOJIOKHO TUHEHHON CKOPOCTH

Bepnsiit otBeT: 1
6.YpaBHEHHE COCTOSIHUS UeaIbHOro ra3a (ypasHenue Kinaneiipona-Menneneena)

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 mporcxoauT B TEPMOJIMHAMUYECKON crucTeMe 0e3 TeroooMeHa ¢
OKpY>KaroIIen cpeaoit?

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

9.MneanbHBIN OHOATOMHBIN Ta3, 3aHUMaromui npu aasiieanu 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 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 M30TEpPMHUYECKHX U JIBa auabaTHBIX

2. N30oTepMuueckmii, n300apHbIiA, N30XOPHBIH, aarnadaTHbIH

3. JIBa n300apHBIX U JIBa H30XOPHBIX

4. JIBa N30TEpMUYECKUX 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 CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTHUCCKUX PEIICHHIA

Oyenka: 4
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
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: PaboTta He BHIMOJHEHA WK BBITOJIHEHA
MIPEUMYIIIECTBEHHO HETPABUIHLHO

II1. IIpaguna évicmaesnenus umo2o60i OUeHKU no Kypcy

Onenka ompenensiercss B COOTBETCTBUM C [lonokeHnem o OaIbHO-PEHTHHIOBOM CHUCTEME AJIS
crtynento HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM M aTTECTALIMOHHOMN 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 MPOBOAHWUK ANMHON | CO CKOPOCTbIO U. KOHLbI WKH
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
CYNEPIIO3UINH U TIPUMEPHI ero npuMeHeHus. Cuia, AelCTBYONAs B 3JIEKTPUUYECKOM I10JIe 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 momydaer Ouser. 2. ['OTOBUThCS K OTBETY B TeueHHe | yaca, nemas HEOOXOAMMBIC
3amucH B IMCTe 0TBeTa. 3. OTBEYaeT Ha BOIPOCHI HIK3aMEHATOPY.

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 PU3NICCKHIE 3aKOHBI MEXaHUKH, MOJICKYJISIPHOW (PU3UKH, TEPMOJTUHAMUKH,
JIEKTPUYECTBA U MAarHETU3Ma ISl pElIeHHs] TUIIOBBIX 3aa4

Bomnpocel, 3axanus

1.

1.

1. B oAHOM NIOCKOCTU C AIMHHbBIM NPAMOJIMHENHbIM NPOBOAOM, CU/la 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 MarHUTHOM MHAYKUMK,
co3aaHHOM ToKom /1.

2. PaboTa cui1 35IeKTPOCTaTUYECKOTO MOJIs IO NEpEeMEILEHHIO 3apsA0B. Pa3HOCTh MOTEHLIMAIOB.
ITorenuman. [Ipumepsl pacyeTa NOTEHIMAIIA ITOJISI CHCTEMBI TOUYEUYHBIX 3apsI0B U ITOTEHIMAIA
IOJIS 3apsiia, HENIPEPBIBHO PACIIPEAEIECHHOTO B IIPOCTPAHCTBE.

3. lnamarHuTHbIA 3¢ ¢dexT. TUnbl MarHeTUKOB.

2.1. CrepsxeHb aauHOH | Bpaiaercst B 0IHOPOIHOM MarHUTHOM MOJIE ¢ MATHUTHON
UHAYKIMEH B ¢ oCTOsSHHOM yrioBON CKOPOCTBIO B INIOCKOCTH, NIEPIEHIUKYIISPHON
HaIPAJCHUIO0 MarHUTHOW MHAYKIMK. OCh BpallleHUs CTEPAKHS POXOAUT YEPE3 €ro CEPEIUHY.
Onpenenure pa3HOCTb MOTEHLIMATIOB MEXAY CEPEUHON CTEPKHS U OJHUM U3 KOHIIOB.

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

3. DHeprusg MarHuTHOTO noJst. O0BbEeMHas! IIIOTHOCTh SHEPTUU MAarHUTHOTO MOJIS.

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 MarHuTHoOro noiis. L{upkynsnus BeKTopa MarHUTHOM MHIYKIUH 110
3aMKHYTOMY KOHTYpY. BBIBOJI 3aKOHA MOJTHOTO TOKA (TEOPEMBI O LIUPKYJIALUN MarHUTHON
MHAYKINK). 3. 3aTyXarolue 3JeKTPOMarHUTHhIE KoJieOaHusl. XapaKTepUCTUKU 3aTyXaloluX
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 ¢ 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 Bo3ayLWHbINM KoHAeHcaTop (pagmnycbl 06KNafoK M aanHa ussecTHbl — 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 OTHOCUTENIbHOWM ,D,MaﬂeKTpM“IECKOﬁ NMPOHNLAEMOCTbIO €.

2. Onbrtel apanes. SIBieHue 3IEKTPOMArHUTHON MHAYKIMK. 3aKkoH Papanes—Makcpeiia u
€ro BBIBOJ] M3 AJIEKTPOHHBIX IIPEICTABICHUIN U U3 3aKOHA COXpaHEHUs dHepruu. Buxpesoe
3JIEKTPUYECKOE 10JI€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. ToueuHbIl 3apsi/i BIETA€T B MArHUTHOE TI0JI€ TaK, YTO €r0 CKOPOCTh NMEPIEHAUKYIIpHA
JUHUAM MarHUTHOHM nuAyKiun. Kakyio ¢popmy OyaeT uMeTh TpaeKTOpHs IBUKEHUS 3apsiia?

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

BepHusliii otBerT: 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 I0JIE€ C MHYKIUEN
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 cBOOOAHBIX SIEKTPUUECKUX KOJIeOaHHI B KOJIEOATEIIBHOM 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

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

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

Ouyenka: 4
Huodienuii nopoe évinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuku 6binonHeHus snanus: Pabora BbITOIIHEHA B paMKax "0a3oBoro"
ypOBHA. BONBIIMHCTBO OTBETOB JJaHBI BEpHO. B uacTu MaTepuaa ectb He3HAUYUTEIbHbIE
HE/IOCTATKH

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

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus 3nanus: Pabora He BBITOJIHEHA WIH BBITIOJTHEHA
MPEUMYIIECTBEHHO HEMPABUIHLHO
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

Onenka ompexensiercss B cooTBeTcTBUM ¢ llonoxxkeHnem o OalabHO-PEHTHHIOBOM cHUCTEME AJIs
ctynentoB HUY «MOW» Ha 0CHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

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

1. Kakue UCTOYHMKHU M3IIyYCHHS HA3bIBAIOT KOTepEeHTHRIMU? J[aiiTe onpeseienne moHITUsIM
KOT€pEeHTHOCTh, BPEMEHHAsl KOT€pEHTHOCTh, MPOCTPAHCTBEHHAS] KOTEPEHTHOCTb.

2. JlBa KOTE€PEHTHBIX UCTOYHUKA, PACIIOIOKCHHBIX HA OJJUHAKOBOM paccTosHuu L =4 M oT
9KpaHa UCITYCKAIOT MOHOXPOMATHUYECKHI CBET C IIMHOM BOJIHBI A = 400 HM. Paccrosinue
mexay ucrounnkamu d = 1 mm. Haiiiure pacctosiHie MeX 1y COCETHUMH MaKCUMyMaMU
OCBEILIEHHOCTH.

IIpoueaypa npoBenenust

- CTYACHT II0JIy4acT ouier AJI IOATOTOBKH OTBETA; - CTYACHT 'OTOBUT OTBET 11O BOIIPOCAM ouiera
B TeueHue He MmeHee 30 MHHYT, Acjias HGO6XOILI/IMI)IC 3allMCu Ha JHUCTC IIOATOTOBKHM OTBETA, -
npenoaaBareyib YCTHO OIpalIuBacT CTyAC€HTA 11O BOIIPOCAM 6I/IJ'I€Ta, 3ajlaBasd IIpu HeO6XOI[I/IMOCTI/I
JOMMOJIHUTCIIbHBIC BOITPOCHI

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

1. 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
HEKOTEePEHTHOI'0 MCTOYHMKA. JleeHre aMIuTuTyAbl, fesieHue 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 JJTMHA ITYTH, ONTHYECKasi pa3HOCTh X0/1a. CBsI3b MEXy pPa3HOCTHIO (a3 u
Pa3HOCTBIO XO/1a IBYX CBETOBBIX BOJIH.
2. Pammyc 9-ro TemHoro konbiia HeroToHa, HaOII0Ja6MOT0 B OTPAXKEHHOM 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: TIOJISPU3ALMs, 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 MeX1y HalnpaBlIeHUSAMH Ha 2-i U 4-i MaKCUMYMbI TU(DPaKIITOHHON
KapTHUHBI, €CITU JUTMHA BOJIHBI cBeTa 1=0,6 MkMm, mmpuHa meau b=0,1 mm. (PaccmoTpuTe caydaii
HOPMAaJIbHOI'O MAJCHHUS. )
5.1. Kaxkue UCTOYHHMKY U3Ty4eHHs Ha3bIBalOT KorepeHTHhIMU? JlaiiTe onpeneneHue
MOHSITUSIM KOTEPEHTHOCTh, BpDEMEHHAsI KOTEPEHTHOCTh, IPOCTPAHCTBEHHAS! KOT€PEHTHOCTD.
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2. Omnpenenurte yrioByr0 HIMPUHY HEHTPAITLHOTO MAKCUMyMa MIPH HOPMAJILHOM I1aJICHUN
MOHOXPOMATHYECKOTO CBETA C JUTMHOM BOMHBI 1=0,5 MKM Ha 11es1p mupuHoi b=0,1 mm.

6.1. IlpuBeaurte u3BecTHhIe 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
oKa3ayoch paBHbIM h = 1 MM. MOHOXpOMAaTHYECKHIA CBET ¢ ATMHON BOJIHBI 1=0,4 MKM maa
HOPMAaJIbHO, paccTosiHue 710 3kpana | = 1 M. Onpepenure paccTOSHHE MEXITY LEHTPAMU LICIICH.
7.1. Onruyeckas AJMHA IYTH, ONTHYECKasi pa3HOCTh Xo/1a. CBsI3b MEXKIy pa3HOCThIO (a3 u
Pa3HOCTHIO X0/1a IBYX CBETOBBIX BOJIH.

2. OnTuueckasi pa3HOCTb X0/1a ABYX HHTEP(HEPUPYIOIIUX JIydeld MOHOXPOMATHUECKOTO CBETa
A =2N3. Onpenenute pa3HOCTH a3 KoreOaHUH.

8.1. BrIBeguTe yCIOBHUS MAaKCUMYMOB U MUHUMYMOB IPU UHTEPGEPEHLIMU 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 paccTosiHue Mex 1y COCeTHUMUA MaKCUMyMaMu
OCBEILIEHHOCTH.

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

2. Omnpenenurte yroil OTKJIOHEHUS JIyuei KpacHOTO CBeTa C IJIMHOU BOJHEI | = 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 BpamieHnn aHanM3aTOpPa HHTEHCUBHOCTH MPOIIEAIIETO CBETa MEHSIIACh B 2 pasa.
Onpenenurte CTENeHb MOISPU3ALNN TAIAIOIIETO CBETA.

MaTepI/IaJ'[bI AJIS IPOBEPKU OCTATOYHBIX 3HAHHU

1. KorepeHTHbIE HCTOYHUKH
OTBeTHI:
HmeroT 607bI11yI0 MOIIHOCTE, M31TyuatoT B HH(ppaKkpacHOM auana3oHe, M3mydaioT BOJIHBI C
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 IUdJIeKTpUUeCcKasi IPOHUIAEMOCTb CPEIbl
BepHnrriit oteT: J[Be miin 6ojiee KOTEPEHTHBIX BOJHBI
3.IIpu nudpakuuun
OTBeTHI:
BrInonHAI0TCS 3aKOHBI TEOMETPUYECKOM ONTUKH, He BBINOIHAIOTCS 3aKOHBI TEOMETPUYECKON
ontuku, Habmroaercs ucnyckanue JIeKTPOHOB U3 MeTaiia, [Ipoucxoast da3oBbie
npeBpaleHus 00Iy4aeMoro BeecTBa
Bepaslit orBeT: He BBINOIHAIOTCS 3aKOHBI TEOMETPUYECKON ONTHKH
4.11mocKOCTb MOJIIPU3aLMU CBETOBOM BOJIHBI — 3TO
OTtBeTHI:
[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: [ImockocTh, 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 MakcumMyma, ITponcxoaut 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 kaxxayro creneHb cBOOObI aTOMa IIPU OJIMHAKOBOH TeMIepaType IPUXOJUTCS OJMHAKOBAs
SHEprusi, JHEPrUsl CBETA U3JIy4aeTCsl U MOIJIoIaeTcsl KBaHTaMu, [loka3aTenp nmpenomiieHus
BEICCTBA 3aBUCUT OT JJIMHBI BOJIHBI, CKOPOCTH CBETA — 3TO MAKCUMAJILHO BO3MOXKHAs
CKOpOCTb B IIPUPOLE

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

OTtBeTsI:
DHeprus U3Ty4eHHOTO (POTOHA paBHA CyMME YHEPTUH HAYAJIbHOTO U KOHEYHOTO COCTOSTHHIA,
OHeprust U3Iy4eHHOTo (OTOHA paBHA cpelHEMY apu(PMETHUECKOMY SHEPruil Ha4aJIbHOIO U
KOHEYHOI'O COCTOSIHUM, DHEPIus U3JIy4eHHOro (POTOHA paBHA CPEAHEMY T€OMETPUUECKOMY
SHEpPruil HauYaJIbHOIO U KOHEYHOI'0 COCTOSHUM, DHEprusi U3Jy4YeHHOTO (POTOHA paBHA Pa3HOCTH
SHEPIrui Ha4YaJbHOrO U KOHEYHOTI'O0 COCTOSHUMN

Bepublil oTBeT: DHeprus usiydyeHHOro ¢oToHa paBHa pa3HOCTH YHEPTUN HAYAJIbHOTO 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
crynenroB HUY «MOW» Ha ocCHOBaHUHU CEMECTPOBOM U 3a4ETHOW COCTABJISIONINX.
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