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1. HACHHOPT KOMIIVIEKTA ®OHJA0OB OHEHOYHbIX CPEJICTB

1.1. Ob6aacTh NpUMeHEHHSA
Kowmmnekt ¢gonmos ornerouynbix cpeacts (@OC) npenHazHadyeH Ui TPOBEPKU PE3yJIbTATOB
ocBoenns yaeono mucuurumael OB 09 ®usnka npodeccnonanbHO 00pa30BaTeNbHON MPOTPaMMBI
o ipodeccun/cnenuanbrocTr CI1O 55.02.02 AHUMAaIuUs ¥ aHUMAIIMOHHOE KWHO, 0a30BBI U pabodeii
nporpaMmsbl yueOHo# nucuumuinael O/1b.09 ®@usnka

1.2. O6beM y4eOHOM THCHUILUINHBI U BH/IbI Y4e0HO#i padoThl

Bua yueOHoii paGoThl O0bem yacoB

CymMapHasi ydueOHasi Harpy3Ka BO B3aMMO/IeiiCTBMU ¢ NpenoaaBaTejieM 113

CamocrosiTesibHas padoTa

O0bem o0pa3oBaTeIbHOI POrpaMMBbl

B TOM YHCIJIC:

TEOPETHYECKOE 00yIeHNE 48

nmabopaTopHbIe PaOdOTHI (€CITH TPETYCMOTPEHO )

MPAKTUYECKHE 3aHATUS (€CITU TTPETYCMOTPEHO ) 65

CEMUHAPCKHE 3aHATHS (€CITH MPETyCMOTPEHO)

KypcoBasi paboTa (IpoeKT) (eciu mperyCMOTPEHO)

CamocrositensHas pabora

IIpome:kyTOoUHAs aTTecTaUMs IPOBOAUTCSH B (popme :

JAuddepeHunpoBaHHbIii 3a4eT 2

1.3. O0beKThI OLlEeHUBAHUS - PE3YyJIbTATHI OCBOCHUS Y4eOHOI U CHUILTTHHBI
1.3.1. Kommnekt @OC no3BosSeT OLEHUTh Pe3yabTaThl 0CBOCHHUs yueOHo# qucuumnuasl Ob

09 B cootBerctBUu ¢ PI'OC CIIO mo crnenumansaoctr 55.02.02 AunManust ¥ aHUMAIlMOHHOE KHUHO,
6a30BbI U paboyeil mporpammbl yueOHo# nucturuinabl O/1b.09 dusnka

yYMeHHs: - YMETh pacrno3HaBaTh (pusnueckue siBjaeHus (Mporecchl) U OObIACHATh UX Ha OCHOBE
M3YYECHHBIX 3aKOHOB: PAaBHOMEpPHOE U PABHOYCKOPEHHOE MPSMOJUHEIHOE ABMKEHHE, CBOOOIHOE
MaJIeHUE TeJ, IBKEHHE 110 OKPYKHOCTHU, MHEPLIMS, B3aUMOJCICTBUE TET,

KoJebaTenbHOE ABIKEHUE, PE30HAHC, BOTHOBOE ABIKeHUE; Tuddy3usl, OpOyHOBCKOE
JBUKEHHE, CTPOCHHE >KUAKOCTEH M TBEPABIX TeJl, W3MEHEHHe o0beMa Tel MpH HarpeBaHUuu
(oxyakieHnH), TEIUIOBOE€ paBHOBECHE, MCIApeHHME, KOHJICHCAIMS, IJIaBJICHHE, KPUCTAIIM3AIlus,
KHUIIEHUE, BIAKHOCTh BO3/yXa, CBS3b CPEAHEN KHHETUUECKON SHEPTUH TETIOBOTO JIBMKEHHS MOJIEKYIT
¢ abCOJIIOTHOM TeMIlepaTypoil, MOBBIIICHHE TAaBJICHHS T'a3a MPH €ro HarpeBaHUM B 3aKPHITOM COCYIIE,
CBSI3b MEXJY MapaMeTpaMu COCTOSIHUS Ta3a B M30MPOLECCax; AJIEKTPU3ALUs Tell, B3aMMOJICHCTBUE
3aps/10B, HarpeBaHUE MPOBOJHUKA C TOKOM,

3HAHMSA: B3aUMOJICIICTBUE  MAarHHUTOB, JNIEKTPOMArHWTHAsT ~ MHIYKIHS, JEeHCTBUE

MarHUTHOTO TIOJISl Ha MPOBOTHUK C TOKOM U JIBWKYIIUKCS 3apsijl, SJEKTPOMAarHUTHbIE
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KoJieOaHus M BOJHBI, MPSMOJIMHEHHOE PACIPOCTPAHEHUE CBETAa, OTPAKECHHE, MPEIOMIICHHE,
uHTepdepeHus, udpakins U MOJIIpU3alUs CBETa, TUCIEPCUs CBeTa; (DOTOIICKTPUUECKUN IPPEKT,
CBETOBOE [aBJICHHE, BO3HMKHOBEHHE JIMHEMUYATOro CIEKTpa aToMa BOJOPOJAa, €CTECTBEHHAas U
HCKYCCTBEHHAsI paJJiOAKTHBHOCTD.

B3aUMO/ICHCTBUE MarHuToB, DIIGKTPOMArHUTHAS WHIYKIUS, JEHCTBUE MAarHUTHOTO

TI0JISI Ha TIPOBOJTHUK C TOKOM U JIBYDKYIIAKCS 3apsifl, SJICKTPOMAarHUTHBIC
Koie0aHUs M BOJIHBI, MPSIMOJIMHEHHOE pPacIpOCTpAaHEHHE CBETa, OTPAKEHHUE, MPEIOMIICHHE,
uHTepdepeHus, upakius U MOJSIpU3alns CBETa, JUCIIEPCHs CBeTa; Gorolniekrpudeckuii 3hdekT,
CBETOBOE [aBJICHHE, BO3HHUKHOBEHHE JIMHEMYaTOro CIEKTpa aToMa BOJOPOJa, €CTECTBEHHAas U
HCKYCCTBEHHAS paJiOAKTHBHOCTD.

B3auMO/IeiCTBUE MarHuToB, JJIEKTPOMArHUTHasE MHIYKIHS, JAEHCTBUE MAarHUTHOIO
I0JIsl Ha IPOBO/IHUK C TOKOM U JIBYDKYILUNCS 3apsi, SJ€KTPOMarHuTHbIE
KojeOaHus M BOJHBI, NPSAMOJUHENHHOE PpaclIpoCTpaHEHUE CBETa, OTPaK€HUE, IMPEIOMIICHUE,
uHTepdepeHus, AMPpakiysg U MOJSIpU3alns CBETa, AUCIepcust cBeTa; PoTolrneKTpuieckuii 3dexr,
CBETOBOE [aBJICHHE, BO3HHWKHOBEHHE JIMHEMYaTOro CIIEKTpa aToMa BOJOPOJa, €CTECTBEHHas U
HCKYCCTBEHHAs paJMOaKTUBHOCTb.
1.3.2. BeimenepeuncieHHble YMEHUS, 3HAHUS, HATIPABJICHBI HAa OPMUPOBAHUE Y OOYUAIOIIHXCS
oburux u npodeccronanpHbix komnerenuuit (OK, I1K):
[1K- Beinonnenue 06pasioB 00bekTa Au3aiiHa ¢ y4eTOM KIMMaTHYeCKUX XapaKTepUCTHUK,
(u3nyecKuMU OCHOBaMU TeIUlonepeaayu, GU3NKoi cBeTa U 1[BETa, OCHOBAMHU aKyCTHUKH.
YMeTh NpUMEHSATh MaTepuaibl C yaeToM (U3NYECKHX CBOMCTBA MaTEPHAJIOB: IPOYHOCTb,
TEMI0EMKOCTD, TEMJIONPOBOIUMOCTb.
YMeTh UCTIOh30BaTh ONITHYECKHUE CBOMCTBA 0OBEKTOB U MPEIMETOB JTU3aiHA.

1.4, ®opmbl KOHTPOJISI M OLIEHKHU Pe3yabTATOB OCBOEHUN Y4eOHOI AU CIUNIUHBI

KoHTposb 1 o11eHKa pe3ylbTaTOB OCBOCHHUS -3TO BHISIBJICHUE, U3MEPEHHE U OLICHUBAHKE 3HAHUM,
yMeHUH, GOPMHUPYIOMIHUXCS 00X U MPo(heCCHOHABHBIX KOMIIETCHITMN B paMKaX OCBOCHHS y4eOHOMH
JTUCIUIUIAHBIL.

B cootBeTcTBHMU ¢ yueOHBIM TUTaHOM TIpodeccun/cnenuanbHoctr 55.02.02, 6a30Bb1ii 1 paboueit
nporpammbl yaeOHo mucummummabl O/1b.09 ®wusuka, paboueld nmporpaMMol y4eOHOW MUCIMIUIMHBI
MpelycMaTpuBaeTCcsl TeKYIIH KOHTPOJIb YCIIEBAaEMOCTH U MPOMEKYTOYHAsI aTTecTalus pe3ylbTaToB
OCBOEHUS y4eOHON AUCLIUIIINHBI.

Texkymuii KOHTpPOJIb YCIIEBAEMOCTH NPEICTABISIET COOOH MPOBEPKY YCBOCHHUSA Y4EOHOIO
MaTepuana, peryispHO OCYIIECTBIIEMYIO Ha MPOTHKEHUH Kypca 00ydeHusl.

[IpomexyTouHas aTTectanus 1O y4eOHOHW  IUCHUIUIMHE TPOBOAUTCS B  (opme
muddepeHIUPOBAHHOTO 3a4eTa

Texkymuii KOHTPOJIb M MPOMEXKYTOUHAs aTTeCTallds pe3yabTaTOB OCBOCHUS Yy4eOHOI
JTUCHUILTMHBI B COOTBETCTBHUH € paboueil mporpaMMoil yueOHOM U CIUIUIMHBI U TEMATUYECKUM IIAHOM
MIPOUCXOIUT MPHU UCTIOIB30BAHUH (POPM KOHTPOJIS:

Pacnpenesienne oneHnBaHus pe3yJbTaToB 00y4eHHs (0OCBOCHHbIC YMEHUsI, YCBOCHHBIC 3HAHNS)
1o ¢popMaM KOHTPOJIA
Tabmuna 1
Pe3ynbTaTsl 00yyeHHs ®opMBbI M METOABI KOHTPOJIS U OLIEHKH
(ocBOCHHBIC YMEHHS, YCBOCHHbIC 3HAHMA) pe3yJbTaToOB 00y4eHHs
OCBOCHHBIC YMCHHSA:

- yMeThb pacro3HaBaTh (pusnyeckue | YCTHBIN onpoc, GU3NYECKUN TUKTAHT, OTBETHI
ABIEHUS (MPOLECCH]) W OOBACHATL HX HA | HA TEMATHYECKHE TECTHI, KOHTPOJIbLHBIE PaGOTHI
OCHOBC H3YH4CHHBIX 3aKOHOB. PABHOMCPHOC H | - ¢hpoHTaNBHBIN OIPOC; - OLIGHKA BBITOIHEHHS
PaBHOYCKOPEHHOE NPAMOJINHEHHOE IBUKEHHUE, | 11aGopaTOpHBIX PaGoT; - OLEHKA IPAaKTHYECKHX




cBOOOHOEC TMaJICHHE TEeJ, JBWKCHUE IO
OKPY>XHOCTH, UHEPIIUs, B3aUMO/ICHCTBHE T,
KonebaTenbHOE JIBIDKEHUE, PE30HAHC,
BOJIHOBOE JIBUJKEHUE; maddysus,
OpPOYHOBCKOE JIBH)KEHHUE, CTPOCHHUE KHUIKOCTEH
U TBEPIBIX TEJ, MU3MEHEHHE 00beMa TeNl IMpH

HarpeBaHuu (oxyaxkieHun), TEIUIOBOE
paBHOBECHE,  HCIApEHHe,  KOHJEHcalus,
IUIaBJIEHWE,  KpUCTAUIM3allUs,  KUIIEHHE,
BJIAKHOCTb  BO3/yXa, CBSI3b  CpEIHEH

KHHETUYECKON SHEPIHH TEIJIOBOTO JBUKEHUS
MOJIEKYl ¢ aOCOJIOTHOM  TeMIeparypowu,
MOBBIIICHUE  JIaBJIGHUS Ta3a TpU  €ro
HarpeBaHUU B 3aKPBITOM COCYIE, CBSI3b MEXITY
rapamMeTpamMu COCTOSTHUS ra3a B U30IPOIIeccax;
AJIEKTpHU3aLUsl TEJl, B3aHMMOJICHCTBHUE 3apsi/iOB,
HarpeBaHue MPOBOJIHUKA C TOKOM,

paboT (pereHus KaYeCTBEHHBIX, PACUCTHBIX,
npodecCHOHaTEHO OPUEHTHPOBAHHBIX 3a/1a4); -
OLIEHKA TECTOBBIX 3aJaHuM.

YCBOCHHBbIC 3HAHUS:

B3alMO/ICHCTBHE MarHuTOB,
AIIEKTPOMArHUTHAS WHIYKIIAS,
JNCHCTBHE MarHUTHOTO TIOJSl HA TIPOBOJHHK C
TOKOM U JBUKYIIHHACS 3aps,
AIIEKTPOMArHUTHBIE
KojebaHus M BOJIHBI, MPSIMOJUHEHHOE
pacnpocTpaHeHue CBETa, OTpakeHHUe,
npenomiieHue, uHTepdepeHIrs, aupakmus u
MoJISIpU3allisg ~ CBETa,  JUCIEpPCHsl  CBETa;
(hOTORIEKTPUUECKUIA s dexr, CBETOBOE
JaBJICHUE, BO3HHUKHOBEHHUE JMHEWYaTOro
CIEKTpa aToMa BOJOpOJia, €CTECTBEHHas H
HCKYCCTBEHHAs paJiOAKTUBHOCTb.
B3anMO/ICIICTBUE MarHuroB,
AIIEKTPOMArHUTHAsT HUHIAYKLIHS, JeWCTBUE
MarHuTHOTO TOJISl HA MPOBOJHUK C TOKOM U
JBUKYIIUICS 3apsl, SIEKTPOMarHUTHBIE
KojeOaHus W BOJHBI, MPSIMOJHMHEHHOE
pacrnpocTpaHeHue CBETAa, OTpaKeHHUE,
npenomiieHue, uHTepdepeHus, audpakuus u
MoJISIpU3allis ~ CBETa,  JUCIEpPCHsl  CBETa;
(boTodneKTpUIECKUit adexr, CBETOBOE
JaBJICHUE, BO3HHUKHOBEHHE JMHEWYaTOTO
CIEeKTpa aToMa BOJOPOJa, €CTECTBEHHas W
HCKYCCTBEHHAs pPaJliOaKTHBHOCTb.

- pOHTAIBHBIN OIIPOC; - OLIEHKA BBIIOJTHEHHUS
JabopaTOPHBIX PaboT; - OIIEHKA MTPAKTUIECKUX
pabot (pereHus Ka4eCTBEHHBIX, PACUETHBIX,
npodecCHOHAILHO OPHEHTHPOBAHHBIX 3a/1a4); -
OLICHKA TECTOBBIX 3aJaHUM.




Pacnpene.nelme OllcHUBAaHUS PpeE3yJbTaTOB

o0yueHusi (MPAKTU4YECKHIl ONbIT,

l'[pO(l)eCCHOHaJILHLIe KOMHeTeHIII/II/I) mo (l)OpMaM KOHTPOJA

Tabmnuua 2

Pe3yabTaThl 00y4yeHust
(o0mme, npodeccHoHATbHBbIE KOMIIETEHIIUN)

@DopMBbI U METObl KOHTPOJISI M OLIEeHKHU
pe3yJabTaToB 00y4eHusl

OK 01. Beibupatb ciocoObI pemieHus
3a51a4 MpoQeCcCHOHATBHON
JEATeTbHOCTH TPUMEHUTEIHHO

K Pa3IMYHBIM KOHTEKCTaM

OK 02. Mcnonb30BaTh COBPEMEHHbIE
CpezcTBa MOWCKa, aHAIN3a U
WHTEepHpeTauu HHPOPMaLnH, U
WH(POPMAIMOHHBIE TEXHOJIOTUH IS
BBITIOJTHEHUS 33144
npo¢hecCHOHATBHOM IeATETLHOCTH

OK 03. [InanupoBats 1
peann30BbIBATh CcOOCTBEHHOE
npodeccrnoHaIbHOE U TNYHOCTHOE
pa3BUTHE, TPEANPUHIMATEIECKYIO
NeSITeNIbHOCTD B MPO(ECCHOHANTBHOMN
cdepe, UCTI0JIB30BATh 3HAHUSI TIO
(hMHAHCOBOW T'PAMOTHOCTH B
Pa3IMYHbIX KU3HEHHBIX CUTYaLUAX

OK 04. DddexTuBHO
B3aMMO/ICHCTBOBAThH M PabOTaTh B
KOJUICKTHBE U KOMaH/IE

OK 05. OcymiecTBaATh YCTHYIO U MUCbMEHHYIO
KOMMYHHUKAIMIO Ha TOCYAAPCTBEHHOM $I3bIKE
Poccuiickoit denepanuu ¢ yuerom
0COOCHHOCTEH COIMAILHOTO U KYIbTYPHOTO
KOHTEKCTa

OK 07. CoaeiicTBOBaTh COXpaHEHUIO
OKpYKaIoIel Cpe/Ibl, pecypcocOepekeHHIo,
MPUMEHSTH 3HaHUsI 00 U3MEHEHHUH KIIMMaTa,
MIPUHIIUIIBI OEPEKITUBOTO MPOU3BOICTBA,

3¢ dEeKTUBHO JAeMCTBOBATH B YPE3BBIYANHBIX
CUTYaLMIX

- (pOHTAIBHBIN OIPOC; - OLIEHKA BBITIOJTHECHUS
71a00paTOPHBIX PadOT; - OIIEHKA MPAKTUICCKUX
paboT (pemeHus Ka4eCTBEHHBIX, PACUCTHBIX,
podeCcCHOHaTEHO OPUEHTHPOBAHHBIX 3a/1a4); -
OIIEHKA TECTOBBIX 3aJJaHUM.

IK 1.1. Omnpenensats 06pa3
AQHMMAIIMOHHOTO TIEPCOHAXA, JICTaJIHHO
npopadaThIBaTh €ro ABMKCHUE U
BBIPA3UTEIBHBIE TTO3BI C TOMOIIBIO
MOCJIEIOBATEIbHBIX PHCYHKOB.

- pOHTAIBHBIN OIPOC; - OIIEHKA BHITIOTHEHUS
7a00paTOPHBIX padoT; - OIIEHKA MPAKTHIECKUX
paboT (pemeHus Ka4YeCTBEHHBIX, PACUETHBIX,
po¢)eCCHOHAIBPHO OPHEHTUPOBAHHBIX 33/1a4); -
OLICHKA TECTOBBIX 3aJaHUM.
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IIK 4.2. Co3znaBaTh ¢ IOMOIIBIO METO/I0B
U aJITOPUTMOB (PU3HYECKHE CBOMCTBA OOBEKTOB
B KOMIIBIOTEPHOH rpaduke.

2. CUCTEMA OLEHHUBAHUSI KOMIUIEKTA ®OHJ0B OLIEHOYHLIX CPEJICTB
TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTHA U ITIPOMEXYTOYHOM ATTECTAIIUA

2.1.Texkyuuii KOHTPOJIb YCII€BAE€MOCTH U OLIEHKA Pe3yJIbTATOB 00y4eHHUs YueOHoil
AUCUMIITUHBI

Texymuii KOHTPOJIb Pe3yabTATOB OCBOCHUS y4eOHOM JAUCIUILTUHEI B COOTBETCTBUU ¢ paboueit
MIPOrpaMMOi ¥ TEMAaTUYECKUM IJIAHOM MPOUCXOTUT MPU UCHOJIB30BAHUU CIEAYIOUINX 00s3aTeNIbHBIX
(GbopM KOHTpOJIS:

— BBINOJIHEHUE U 3aIIMTa IPAKTHUECKUX (J1a00paTopHbIX) padoT;

— IIPOBEPKA BBINOJIHEHUSI CAMOCTOSITENIbHOM pabOTHI.

[Ipn oneHMBaHUM NMPaKTUUYECKOW (J1abOpaTOPHON) M CaMOCTOSITENIBHOM pabOThl YUHUTHIBACTCS
clleAyolIee:

— Ka4eCTBO BBIMOJIHEHHSI MPAKTUYECKON YacTh paboThI;

— Ka4yecTBO 0(OpMIIEHHS OTUYeTa 1o padoTe;

— Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI MTPH 3aIIUTE PAOOTHI.

Kasxnprit Bus paboThI OIIEHUBAETCS TI0 TIATH OATBHOM IIKaJIe:

«5» (0TIMYHO) — 3a IIy0OKOe M TOJIHOE OBJIAZICHHE COJAEpKaHMEeM ydyeOHOro marepuaia, B
KOTOpOM 00y4aromuiics cBOOOTHO U YBEPEHHO OPUEHTHPYETCS; 3a YMEHHE MPAKTUYECKH NMPUMEHSITh
TEOPETUUYECKHE 3HAHUS, BEICKa3bIBATh 1 0O0OCHOBBIBATH CBOU CY/KICHHUS.

«» (xoporo) - ecid 00y4aromMics TOJHO OCBOWJI Y4eOHBIM Marepuaj, BiaJeeT HayYHO-
NOHATUMHBIM  aNlapaTtoM, OPUEHTUPYETCS B M3YYEHHOM Marepuaine, OCO3HAHHO IPUMEHSET
TEOPETUUYECKHE 3HAHWSA Ha MpPAKTUKE, TPAMOTHO M3JIaraeT OTBET, HO COJEp>KaHue W (popma oTBETa
UMEIOT OT/IEIbHbBIE HETOYHOCTH.

«3» (YIOBJIETBOPUTEIBHO) - €CIM OOyJarouuiics OOHapyKWBaeT 3HAHWE W TOHUMaHUE
OCHOBHBIX IIOJIOXKEHMH Y4eOHOro Marepuana, HO H3JaraeT €ro HENOJHO, HEeNOoCJel0BaTeIbHO,
JIOIyCKAaeT HETOYHOCTH, B IPUMEHEHMM TEOPETUYECKUX 3HAHWM MpU OTBETe Ha IPAKTUKO-
OpPUEHTUPOBAHHbBIE BOIIPOCHI; HE YMEET J10Ka3aTeJIbHO 000CHOBATh COOCTBEHHBIE CYXKJICHHSL.

«2» (HeyIOBIIETBOPUTEIBHO) - €CIM OOYyYaroU[uiicsl MMEeT pa3po3HEHHbIE, OECCUCTEMHBbIE
3HaHUs, JONyCKaeT OUIMOKM B ONpEAENeHMHM Oa30BbIX MOHATUH, MCKaXaeT UX CMBICI; HE MOXKET
IIPAKTUYECKU IPUMEHATh TEOPETHUECKUE 3HAHUS.

CucrteMa OLICHMBaHHUS KakJIOTO BHJAa pabOT ONKMCAaHA B COOTBETCTBYIOLIUX METOIUYECKUX
PEKOMEHJAlUAX.



2.1.1.TunoBble 3a1aHUA JJI5l TEKYLIET0 KOHTPOJIS yCII€eBAeMOCTH
Bo Bpems nipoBeieHrs y4eOHBIX 3aHITHI HCIIONB3YIOTCS (DOPMBI TEKYIIIETO KOHTPOJIS —
3aganue 1.

«MopgenbHble  npuMepbl»  (oOHAA  OLEHOYHBIX CPeICTB IS  BXOAHOIO  KOHTPOJS
(1marnocruyeckasi pabora)
Ha3nauenue quarHocTnyeckoi padéorsl

«BX01HO¥ KOHTPOJIB» MPOBOJUTCS B Hadasle y4eOHOTO TOa.

3ajaun MpoBEACHUS JUArHOCTUYECKON PabOTHI:

— OMNpeNeNHuTh YPOBEHb YCBOCHHS COAEp)KaHUS OOpa3oBaHUS MO Y4EOHOMY TpeaMeTy
«O0I1ecTBO3HAHUEY,

— IIPEJOCTAaBUTh MOJIPOCTKAM BO3MOKHOCTh CAaMOPEATIN3allii B yUEOHOM JeSITENIbHOCTH;

— OINpeAETUTh MYTH COBEPIICHCTBOBAHMUSA IpenojaBaHus Kypca «OO0IiecTBO3HaHUE» Ha YpPOBHE
cpenHero mpodeccuoHaaTsHOTO 00pa30BaHMs.

XapakTepucTHKA IUATHOCTHYECKOH PadoThI

Juarnoctuueckast pabota coctout u3 12 3amanuii, u3 HUX 10 C 3aMUChIO0 KPATKOTO OTBETA U 2
3a/IaHusI C Pa3BEPHYTHIM OTBETOM. B paboTe coneprkarcs 3agaHusi 6a30BOTO M MOBBIIIEHHOTO YPOBHEH
cnoxkHoctu. Ha BeimosiHeHue padoThl oTBOAUTCS 30 MuH. [1J1s1 BEITIOJIHEHUS 3aJaHUH TOTIOTHUTEIHLHOTO
o0opynoBaHus He TpeOyeTcs. BoinosiHeHne 3a1aHus B 3aBUCUMOCTH OT TUIIA U TPYJHOCTH OLIEHUBAETCS
Pa3HBIM KOJMYECTBOM OaJIIOB. MakCcHMabHBIN 0auT 3a BRITIOJHEHHE Beel paboThl — 15 Gaos.

JlmarHoctuueckass pabota cocTtaBieHa Ha ocHOBe mocooust dusmka. OcHoBHOU ['OcymapcTBEHHBIM
Dx3ameH. ['oToBUMCS K HTOTOBOM arrectanuu: [yaeonoe mocooue]/E.JI. PyrkoBckas, A.B. [lonoBHuKOBa,
E.D. lloxonoBa. — Mocksa: UzparensctBo «MuTemnekT-Lentpy», 2021. — 136 c.

KPUTEPHWM OLIEHKH YPOBHSI OCBOEHMSI YYEFHOM JACIHUILIAHBI « DPU3UKA»

YpoBenb nuddepeHIMpPOBAaHHOTO OIEHUBAHMS MPUMEHEHUS COBOKYMHOCTH 3HAHMM YMEHH,
3auem,

- He3zauem.
Kputepun oueHKH NUCbMEHHBIX U rpauyecknx pador

[Ipn nuddepeHIPOBaHHOM OLIEHUBAHUM TMPUMEHEHHUS COBOKYMHOCTH 3HAHUHA YMEHHUH,
MPAKTUYECKOTO OTbITA!

- 5 (omnuuno) crasutcs 3a 95-100% npaBUIIbHO BBITOJIHEHHON pabOTHI;
- 4 (xopouio) craButcs 3a 81-94% npaBUIBLHO BBHIIOJTHEHHON PabOTHI;
- 3 (yoosnemeopumenvno) craButcs 3a 70-80% npaBUILHO BBIIOJHEHHON paboThI;
- 2 (neyooenemeopumensno) craButcs 3a 0-69% npaBUIIbHO BBINOJTHEHHONW PaOOTHI.
IIpu HenuddepeHIUPOBAHHOM OLCHMBAHUM MPUMEHEHHS COBOKYIMHOCTH 3HAaHUN yMEHMI,
MPAKTUYECKOT'O OIBITA!

- 3auem ctaButcs 3a 51-100% mpaBUIBHO BBIOJHEHHOM paboThI;
- neszauem craBurcs 3a 0-50% mpaBUIBLHO BBHIIOJHEHHOM paboThI.
Onenka yMeHHi peliaTh pacyeTHbIe 321241



OueHka «5»:

* B JIOTHYCCKOM paCC}’)KI[eHI/II/I nu peH_IeHI/II/I HECT OH_II/I6OK, 3aga4da pemeHa paI_II/IOHaJHJHBIM
crroco0oM.

Ouenka «4»:

*B JIOTMYECKOM PACCYKJEHWU W PEIICHUH HET CYIIECTBEHHBIX OIMMOOK, HO 3ajlaya pelieHa
HEpaIMOHAIBHBIM CIIOCOOOM MIIH JOMYIICHO HE 00Jiee IBYX HECYIIECTBEHHBIX OIIHOOK.

Onenka «3»:

*B JIOTUYCCKOM PACCYKACHUHN HET CYHICCTBCHHBIX OHII/I6OK, HO JOoMylIcHa CyneCTBECHHAaA omuoOKa
B MAaTCMAaTHYCCKUX pacucTax.

Onenka «2»:
*MIMCIOTCA CYHICCTBCHHI)IC OHII/I6KI/I B JJOTUYCCKOM paCCY)KI[eHI/II/I U B peIHeHI/II/I.

Ouenka «1»: * OTCYTCTBHE OTBETA.
Kpurepun oueHuBanusi J1abopaToOpHbIX padoT:

Ouenka «5» CTaBUTCS, €CIIH CTY/ICHT:
[IpaBunbHO OmMpeAenaus LeNb ONbITAa U BBINOJHWI pabOTy B MOJHOM O0BEME C COOIOAECHUEM
HE0O0XOAMMOM MOCIEe0BATEIbHOCTH IPOBEAEHUS ONBITOB U U3MepeHuil. CaMOoCTOSTENbHO U
panMoHaIbHO BBIOpATI U MOATOTOBUII JUIs OTIBITa HE00X0AUMOE 000pyJOBAHNE, BCE OTBITHI POBET
B YCIOBHSX U peXHMaxX, 00ECHeUnBaIOIINUX IOJYYEHUE PE3YyJIbTaTOB U BBIBOJOB C HauOOJIbIIEH
TOYHOCTBI0. HayuHO IrpaMOTHO, JIOTUYHO onucan HaOmoAeH!sI U COPMHUPOBAI BBIBOIbI U3 OIIBITA.
B mpencraBieHHOM OTYETE NMPABHIIBHO M aKKypaTHO BBIIIOJHWII BCE 3alUCH, TAOJIHIIbI, PUCYHKH,
4epTeKu, IpadMKH, BBIYMCICHUS U cliesai BbIBObI. [IpaBUIbHO BBINOJIHUII aHAIU3 HOTPELIHOCTEH.
ITonnep>xuBaer 4yucTOTY pabovero MecTa 1 NopsAA0K Ha CTOJIE, SKOHOMHO HUCIOJIb3YEeT PacXOIHbIE
MaTepualibl. DKCIIEPUMEHT OCYILECTBIIAET MO IUIaHy C Y4€TOM TEXHUKH O€3011aCHOCTH U IpPaBUII
paloThI C MaTepualaMu U 000PYZAOBAHUEM.

Ouenka «4» CTaBUTCsl, €CIIU CTYAEHT BBIIOIHUI TpeOOBaHUS K OLEHKE «5», HO: OIBIT IPOBOANII
B YCJIOBHUSX, HE 00€CIeYNBAIOIIUX JOCTATOYHOM TOYHOCTH U3MepeHuil. bpuio nonyiieHo aBa — Tpu
Hejlo4eTa Ui He 6oJiee 0HOM rpy0oii OIMOKHM U OJTHOTO HeJloueTa.

Ounenka «3» cTaBUTCS, €CIIN CTYICHT:
[IpaBunBHO OIpenesni Lelb ONbITa; pabOTy BBINOJIHAET NIPABUJIBHO HE MEHEE YeM HaloJIOBUHY,
0JIHaKO 00bEM BBINIOJIHEHHOM 4acTH TAKOB, YTO MO3BOJISET MOJYYUTh MPABUIIbHBIE PE3YIbTAThl U
BBIBOJIBl [0 OCHOBHBIM, IPHUHIMIMAIBHO BaXKHbIM 3azadyaM pabotel. [lonbop oGopymoBaHus,
00BEKTOB, MaTEPUANIOB, a TaKXKe PadOThl [0 Hayaly OMNbITA MPOBEJT C MOMOIIBLIO MPENoaBaTes;
WIA B XOJ€ NMPOBEJICHMS ONbITa U HW3MEPEHUH OMNbITa ObUIM JOMYIIEHbl OLIMOKH B ONUCAHUU
Habmro1eHu, GOpMYIHPOBAHNH BBIBOJOB. ONBIT MPOBOJUICS B HEPALMOHAIBHBIX YCIOBUAX, UYTO
IIPUBEJIO K MOJIYYEHHIO PE3YJbTaTOB ¢ 0OJIbIEH MOrPEIIHOCTRIO WK B OTYETE OBLIH JOMYILEHBI B
oOmiel CIOXKHOCTH He Oojiee ABYX OLIMOOK (B 3amMMCAX €AMHUL, U3MEPEHUSX, B BBIYUCICHUSX,
rpadukax, TabiuIax, cxeMax, aHaJu3e MOTPEeIIHOCTe! U T.J1.) He MPUHLIUIHAIBLHOTO s JaHHOM
paboThl XapakTepa, HO TMOBJIMABIIMX HA PE3YyJIbTaT BBINOJHEHMS; HE BBINOJHEH COBCEM HIIU
BBITOJTHEH HEBEPHO aHaU3 norpeurHocteid. JlomyckaeT rpyoyro omuoOKy B X0/€ SKCIIepUMeHTa (B
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o0bsicHeHuH, B 0(popMIIeHUU pabOThI, B COOITIOICHUH TPABUII TEXHUKH 0€301acHOCTH Ipu padoTte
C MarepuasaMu 1 000pyI0BaHHEM), KOTOPast UCIIPABIISIETCS TI0 TPEOOBAHHIO MPETIOAaBATEIIS.
Ouenka «2» CTaBUTCS, €CJIH CTYACHT:
HomyckaeT rpyOyro OmmuOKy B XOJ€ dKCIepuMeHTa (B OOBSICHEHHH, B OQOpMIIEHUU pabOTHI, B
COOIIIOJICHUH TIPAaBHJ TEXHUKH OE€301acHOCTH MpH paboTe ¢ MaTepralaMu U 000pyIOBAaHUEM),
KOTOpBIE HE MOXET UCIPABUTh JaKe 10 TpeOOBaHHIO yduTens. eHe ompenenis caMoCTOSTETHHO
eI OTBITA: BBIOJIHIII paboTy HE TOJTHOCTHIO, HE TIOJArOTOBHII HY)KHOE 000pyI0BaHNuEe U 00BeM
BBITIOJTHEHHOW YacTH PpabOThI HE MO3BOJISIET CHIENaTh MPABMIIBHBIX BBIBOJOB. OTBITHI, U3MEPEHUS,
BBIUMCIICHUS, HAONIOJCHUS TPOU3BOIWINCH HENpaBWIbHO. B Xxome paboTel m B OTYeTE
O0OHApPYXWIIUCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEYEHHBIE B TPEOOBaHMIX K OICHKE «3».
Homnyckaet nBe (1 6osiee) rpyObie OINOKU B XOJ€ SIKCIIEPUMEHTA.
Ounenka «1» cTaBUTCS B TeX CIy4dasX, KOTJa CTYIACHT COBCEM HE BBINIOJHMI PadOTy MM HE
cobmroian TpeOoBaHMM 0€30MTaCHOCTH TPY/a.
B mex cnyuasx, xoeoa cmydenm nokazan opucUHaibHblU U HaAubolee PAyuoOHAIbHBINU NOO0X00 K
8bINOIHEHUIO pabomyl U 8 npoyecce pabomul, HO He U30eHCal mex UlU UHBIX HeOOCMAMmKO8, OYeHKA
3a 6bINOJIHEHUe padOmMbl NO YCMOMPEHUIO YUUMensk Moxcem Oblmb NO8blUEHA NO CPABHEHUIO C
VKA3AHHBIMU 8blULe HOPMAMU.

Kpurtepun oueHKH yCTHBIX OTBETOB
[Ipu BBICTaBICHUN OIL[EHKH YYUTHIBAETCS IITyOMHA M MPOYHOCTh YCBOCHUS ACHCTBHUSL.

[Ipu BBICTaBICHHM OILIEHKM HEOOXOJMMO WMETh B BHJAY, YTO OHa HE SBISACTCS CPEIHUM
apru(METHYECKUM 3a KaKJbIH BOIPOC OTBETa, a 0000IMIaeT MPUMEHEHHE COBOKYITHOCTH 3HAHHM
YMEHUH, MPAKTHYECKOTO OIBITa B KOMITJICKCE.

I[Ipn nuddepeHIMPOBaHHOM OLIEHUBAHWU NPUMEHEHHUS COBOKYIHOCTH 3HAaHUN yMEHUH,
MPAKTUYECKOIO OTbITA!

- 5 (omauuno) craBUTCA CTYIEHTY, IIYOOKO M MPOYHO YCBOUBIIEMY HIpPUMEHEHUE
COBOKYIMHOCTH  3HaHMM  yYMEHHMH, NpPAaKTUYECKOTO  OIbITa,  HCYEPIBIBAIOIIE,
MOCJIEIOBATEIbHO, T'PAMOTHO M JIOTUYECKH CTPOIHO H3JIararolieMy IporpaMMHBIM
MaTepual, yMEIOIIeMy TECHO yBsI3aTh TEOPHUIO C MPAKTUKOM;

- 4 (xopouio) cTaBUTCS CTYACHTY, TBEPAO 3HAIOIIEMY IPUMEHEHHE COBOKYITHOCTH 3HaHUN
YMEHHUI, MPAKTUYECKOTO OIBITa, TPAMOTHO U IO CYIIECTBY U3JIararieMy NporpaMMHBIHI
Marepualn, He AOIMYCKAloIIeMy CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC,
MPaBUJIBHO MPHUMEHSIONIEMY TEOPETUYECKUE TOJOKEHUS MPU PEIICHUN MPAKTHYECKUX
3a/ay;

- 3 (yooenemeopumenbnHo) CTAaBUTCS CTYINEHTY, KOTOpPBI HMEET 3HAHUS TOJBKO
OCHOBHOTO  NIPOTpaMMHOr0 MaTepuana, HO HE YCBOWJ €ro JaeTajield, J0mycKaer
Cepbe3Hble HETOYHOCTH, HEIOCTATOYHO MpPaBUJIbHBIE (HOPMYIHUPOBKH, HCIIBITHIBAET
CYLIECTBEHHBIE 3aTPYJAHEHUS B IPUMEHEHUN TEOPETUUECKUX 3HAHUN IIPU BBINIOJHEHUU
MIPAKTUYECKUX 3a/1aHUI;

- 2 (neyooenemeopumenbno) CTABUTCA CTyIEHTY, KOTOPbIN HE 3HAET 3HAUNTENBHOMN 4acTh
IIPOrpaMMHOTO MaTepuaia, AOMYCKaeT rpyOble OMIMOKH, C TPYIOM MOXKET MPUMEHHUTH
TEOPETUYECKHE 3HAHUS IIPU BBIOJHEHNU NMPAKTUYECKUX 3aJaHUM WIIM COBEPLICHHO HE
BJIZIEET BOIIPOCAMU NPOTPaMMHOI0 MaTepHaia.

[Tpu HenudpepeHIPOBaHHOM OIICHUBAHUH TPUMEHEHHSI COBOKYITHOCTH 3HAaHUHM yMEHUH,

- 3auem CTaBHUTCi 3a OTBCT, COOTBCTCTByIOIJ_ICI\/'I J1000H MOJIOKUTEITLHOM OIICHKC,
- He3auem CTaBHUTCH 3a OTBCT, COOTBCTCTByIOH.IHf/'I HCYHOBHGTBOPHTGHBHOﬁ OIICHKCE.
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Kaaccnduxanus ommodox

3a Kaxayro JOMYIICHHYIO B pa0OTe WM OTBETE OIMIMOKY CHUMAIOTCS TIPOIEHTH B 3aBUCUMOCTH
OT BHJIa OIITHOKH.

Ommbka, MOBTOPSIONIASICS HECKOJBKO pa3 B pabOTe W OTBETE, CYUTACTCS 3a OJJHY OIIHOKY.
OmunOKy moapa3AessroTCs Ha:

- rpyObIe OmMOKH;

- MPOCTbHIE OLINOKH;

- ONUCKH (HETOYHOCTH ), MOBJIEKIIIHUE 32 CO00I OITMOKY;
- MPOCTbIE ONMUCKH (HETOYHOCTH).

Kpurepun ommodox

I'pybaa owuobka — ommOka, uCKaxaromias Hay4yHbId ()akT. DTO MOXKET ObIThb HEMpaBHIIbHOE
ompejieNieHue, HerpaBuibHasg (opmynia, HEBEPHOE YKa3aHHME €JUHHI] U3MEPEHUs BEIMYMH, HEBEPHO
yKa3aJl OCHOBHBIC TNPHU3HAKWA IOHSATUM, SBICHUM, XapakTEpHbIE WX CBOMCTBA U T.I. 3a KaXKIYIO
JOTYIIEHHYIO0 TpyOyto omuoKy cuumaetcs 20%.

Ilpocmas owubdrka — HenpaBUIbHOE TPUMEHEHNE HAYYHBIX (PAKTOB. ITO MOXKET OBITH IPABUIBLHOE
oIpesieieHue, HO MPUMEHEHHOE HE B TOM MECTE, I'/le HYXKHO, HEXapaKTepHbIH (PAKT IpU ONHCAHUU
rporiecca, sIBJICHHUS U T.J1. 32 KaXAyI0 MPOCTyro omuoky cHumaetcst 10%.

Onucka (HemouHocmb), noGIeKwiaa 3a coOoil owudKu — HEBEepHas OIMMMUOOYHAS 3aIUCh
(BBICKa3BIBaHME), KOTOPAs B XOJI€ BHITIOJHEHUS pabOThI (OTBETA) MPHUBEIA K HEBEPHOMY pe3yJbTaTy. 3a
KXY TaKyl0 OMUCKY (HETOYHOCTh) cHUMaeTcs 5%.

Ilpocmas onucka (Hemounocms) — HeBepHas OMMOOYHAS 3aMUCh (BBICKAa3bIBAaHUE), KOTOPAs B XOJI€
BBITIOJTHEHHUST PaOOTHI (OTBETA) HE MOBJIMUIA HA Pe3yibTaT. 3a KOKIYH TaKyl OMHUCKY (HETOYHOCTH)
caumaetrcd 1%.

Kpurepun ouenku pedepara

W3noxenHoe noHMMaHue pedepara Kak [eJIOCTHOTO aBTOPCKOTO TEKCTA OMPEICIIIeT KPUTSPUH €ro
OIICHKU: HOBHM3HA TEKCTa; OOOCHOBAaHHOCTh BBIOOpPA MCTOYHHMKA, CTEIICHb PACKPBITHS CYNIHOCTH
BOIIpOCa; COOMIOACHUS TPeOOBaHMUI K OPOPMIICHHIO.

HoBu3Ha TekcTa: a) akTyalbHOCTh TEMbl UCCJICIOBAHHS, 0) HOBH3HA M CaAMOCTOSTEIBHOCTh B
MOCTaHOBKE MpoOIeMbl, (POpPMYIHpPOBAHHE HOBOTO acCleKTa M3BECTHON MPOOJIEMBbl B yCTAaHOBJICHHUU
HOBBIX CBSI3eU (MEXIPEAMETHBIX, BHYTPUIIPEAMETHBIX, WHTETPAIIOHHBIX); B) yMEHHE paboTaTh C
UCCIIEIOBAaHUSMH, KPUTUYECKOU JTUTEpaTypOd, CUCTEMATU3HUPOBATh M CTPYKTYPHUPOBATh MaTepHAlL;

T') SBIEHHOCTh aBTOPCKOM MO3UIMH, CAMOCTOSITEILHOCTh OIICHOK M CYXXICHHUIA; 1) CTUIIEBOE €ITUHCTBO
TEKCTa, €IMHCTBO JKaHPOBBIX YepT.

CreneHb pacCKpbITHS CYUIHOCTH BOIpOca: a) COOTBETCTBUE IUIaHa Teme pedepara; 0)
COOTBETCTBUE COJCpPKaHUS TeMe U IJIaHy pedepara; B) MOJHOTA W TIyOMHA 3HAHUU TIO TEME; T)
000CHOBAaHHOCTh CIIOCOOOB U METOI0B paOOThI C MATEPUAIIOM; €) YMEHHE 0000IIaTh, IeNaTh BHIBOIbI,
COTIOCTABJIATh PA3MYHbIE TOUKHU 3PEHUS IO OJHOMY BoTpocy (mpobieme).
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O00CHOBAaHHOCTH BHIOOPA HCTOYHHMKOB: a) OLIEHKA UCII0JIb30BAHHOM JIMTEPATYphI: IPUBJICUEHBI JIN
HaunboJiee U3BeCTHBIE pabOTHI MO TEME HCCIEI0BAHUS (B T.4. )KypHAJIbHBIC TyOIUKALUH ITOCIEAHUX JIET,
IIOCJIETHUE CTAaTUCTUUECKUE JaHHbIE, CBOJKH, CIIPAaBKH U T.1.).

Co0soienne TpedoBaHUil K 0GOPMIIEHHIO: a) HACKOJIBKO BEpHO O(OPMIIEHBI CCBUIKM Ha
HCII0JIb3YEMYIO JINTEPATYPY, CHUCOK JIUTEPATYphl; 0) OLIEHKa IPaMOTHOCTH U KYJbTYpPbI U3JI0KEHUS (B
T.4. opporpadudeckoi, MyHKTyallnOHHOH, CTHIIMCTHYECKON KYJIbTYPHI), BlIaJIeHUE TEPMUHOJIOTHEH; B)
coOumoieHne TpeboBaHmil K 00bEMY pedepaTa.

Onenka 5 cTaBUTCS, €CIM BBINOJHEHbI BCe TpeOOBaHMS K HANMCAHUIO M 3alluTe pedepara:
o0o3HaueHa mpobiiemMa U 000CHOBaHa €€ aKTyalbHOCTh, CIENIAH KPAaTKUW aHAIN3 Pa3IMYHBIX TOYEK
3peHusi Ha paccMaTpUBaeMylo MpoOjeMy M JIOTUYHO M3JI0)KEHAa COOCTBEHHAas IO3WLuS,
c(hopMyIUPOBaHBI BBIBOJIBI, TEMA PACKPHITA MOJIHOCTHIO, BIJIEpkKaH 00BEM, COOIIOIEHBI TPEOOBAHUS K
BHEITHEMY 0(OPMIIEHHIO, JaHbl IPABUJIbHBIE OTBETHI HAa JOTIOJHUTEIbHbIE BOIPOCHI.

Ouenka 4 — oCHOBHbBIE TPeOOBaHMS K pedepaTy U €ro 3aluTe BHITIOJHEHbI, HO TIPU 3TOM JOMYIICHBI
HeZ0YETHl. B yacTHOCTH, UMEIOTCS HETOYHOCTH B U3JI0KEHUH MaTepualla; OTCYTCTBYET JIOTHUECcKast
MIOCJIEIOBATENIBLHOCTD B CYX/ICHUSIX; HE BhIJIEp)KaH 00BbEM pedepara; UMEIOTCS YIyIIEHUS B
0(pOpMIIEHUH; Ha TOTIOJHUTENIbHBIE BOIIPOCHI ITPH 3aILUTE JAaHbI HETIOJIHbBIE OTBETHI.

Ounenka 3 — IMEIOTCS CYIIECTBEHHbIE OTCTYIUIEHHSI OT TpeboBaHui K peepupoBanuio. B
YaCTHOCTH: TeMa OCBEIII€HA JIUIIb YaCTUYHO; AOMYIIEHb (PaKTHUYECKHUE OINOKHU B COJlEepKa-

HUU pedepaTa UK IpU OTBETE HA JOTOJHUTENIbHBIE BOIIPOCHL; BO BPEMsI 3aIlIUThI OTCYTCTBYET BBIBO/I.

Ouenka 2 — Tema pedepara He pacKpbiTa, 0OHAPY>KUBAETCS CYLIECTBEHHOE HEOHUMAaHNE
poOIeMBI.

Ouenka 1 — pedepar cTyIeHTOM HE MPEACTABIICH.

OIEHOYHBIE CPEACTBA JJIAA TEKYIIETI'O KOHTPOJIA

THUITOBBIE BOITPOCHI TEKYIIEI'O KOHTPOJIA
Knaccugukanus mexanndyeckoro apuxkeHus. Kunemarnuecknue BeJIMYUHBL.

3akonsl HeroToHa. CUIIBI B MEXaHHKE: BU], ITpUpOaa, MOAYJb, HAITPABJICHHUE.
3akoH BCEMHUPHOI'O TATOTCHUS. HepBaﬂ, BTOpasd U TPCTbd KOCMHUYCCKHUEC CKOPOCTU IJIsA 3emin.

Mo e

3aKoHBI COXpaHEHUs B MexaHuke. PeakTuBHOe ABmkeHue. [IpuMepsl peakTUBHOTO BUKECHHUS B
MIPUPOJIe, TEXHUKE, OBITY.

5. Mexannueckue konebanus. [lapamerpsl konedaTensHOTO NBUKEHUA. |'apMOHUYECKUE KOJIeOaHMUs.
6. Mexanuueckue BoHbI. [lapameTpsl BomHbl. Buasl BoH. CBOHCTBA yIPYTHX BOJIH

7. 3ByK u ero xapaktepucTuku. [louemy BpeHO YacToe UCIONb30BAHUE HAYITHUKOB?

8. HudpasByk. YIbTpa3ByK U €ro NpuMeHEHUE.

9. 3akonsl TepmoguHamuku. Termoseie apuratenu. KI1/] rennoBoro nurarens.

10. Dnektpuueckoe nosie. CUIOBas U PHEPreTUUECKAsT XaPAKTEPUCTUKU AIEKTPUIECKOTO TOJIS.

11. 3akonsl anekrpocTtatuky. [losb3a u Bpea AMeKTpU3aluy Tel.

12. DnekTpudeckuii TOK B MeTaax. 3akoH OMa AJisl yJacTKa ¥ MOJTHOU IETH.

13. DnekTpuveckuii TOK B OTYIPOBOAHUKAX. [loTynmpoBOIHUKOBBIE TPUOOPHI.

14. DnekTpuvecKHii TOK B KUAKOCTAX. 3aKOHBI ANeKTpoin3a. [IpuMeHeHne anekTponusa.

15. DnekTpudeckuii TOK B ra3zax. Buasl caMocTosTenbHOTO pa3psiaa. JInneitHas MOTHUS.

16. MarauTtHoe nofie. /[eficTBie MArHUTHOTO TOJIsE Ha MPOBOHUK C TOKOM U JIBHDKYIIIHIACS 3apsil.
17. Ipuunnbl BO3HUKHOBEHUSI CEBEPHOTO CUSHUSL.

18. DnekrpomaruutHas uHAYKIUSA. OnbiTel @apanes. Camonnaykus. MHIyKTUBHOCTb.
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19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

OnexTpoMarHuTHoe nosje. Oneitsl I'.I'epiia DnekrpomarHuTHbIE BOJIHBL. CBOWCTBA BOJIH.
[Tonyuenue u npeodbpazoBaHUE IEPEMEHHOIO TOKA.

IIpuHnune! paguocsssu. [Ipocrenmuii feTeKTOpHBIN NPpUEMHUK. Pannonokanus.

3aKOHBI TEOMETPUYECKON ONTHUKHU.

Onrtuyeckue >3pdextsl B atMmocdepe 3emin. Huxani 1 BepXHUI MUpaKu. X0 JIydei.
BomnHOBBIE CBOMiCTBa cBeTa: MHTEp(epeHIns, TUPPAKIUs, TUCTIEPCHS U TIOJSIPU3AIHS CBETA.
Wundpakpacnoe manyuenne. Mcrounnku. Coiicta. [Ipumenenue.

VYierpaduosieroBoe uznydcaune. CBOWCTBA, IPUMEHEHHE.

Pentrenosckoe nznyuenue. CBoiicTBa, IpUMEHEHHE.

KopmyckynsipHo — BostHOBOM Ayanu3Mm cBeTa. DOTOHBI.

SBnenus, MOATBEPKIAIONIE KBAHTOBYIO Mpupoay cBera. ®otoadpdexr. [laBienue cBera.
CrpoeHue aToMa U aTOMHOTO sifipa. SliepHble CHIIBI.

Snepusle peakuuu. Peakiuu nenenus 1 CHHTE3a aTOMHBIX SAep.

PagnoaxtuBHOCTE. CBOMCTBA paAMOAaKTUBHOTO U3Ny4YeHus. [Ipumenenue.

[Tocrynater H. bopa. Ctpoenue Bogopoaa o bopy. Mcnyckanue u morjomeHne u3aydeHus
atoMaMu. CIIeKTpbl UCIYCKAHUS U MOTJIOUICHHUSL.
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THUITOBBIE ITUKTAHTBI TEKYHIEI'O KOHTPOJIA

Tema: Kosie0anus 1 BOJIHBI.

1 BapuaHT

2BapuaHT

1. Uto Ha3bIBaeTCs MEPUOJOM KoJieOaHU?
2.
U/ 7 77'X? 77777777 7\7 77777

/
/04 aé\ /08

Y. NS ./

XM

tc

a)KakoBa amruntyna?
6) Kakos nepuon?
B) UeMy paBHa yacToTa KojebaHuii?

3. Ilepuon xosieGaHUsT YaCTHI] BOJBI 2C, a
PACCTOSTHHUE MEXY COCETHUMH TpeOHAMH OM.

Omnpepenute CKOPOCTh PACIPOCTPAHECHUS BOJHBI.

4. B Kakux ynpyrux cpeiax Moryr BO3HHMKATh
MOTEPEYHbIE BOJIHbI?

5. OT 4ero 3aBUCUT T'POMKOCTb 3ByKa?

6. Kakue xoebaHus Ha3bIBAKOTCS
YIBTPa3BYKOBBIMU?

7. Eciin yactoTa 3ByKa yBenuuuTcs B 2 pasza. Uto
OyzeT ¢ BBICOTON TOHA?

8. Mo>KeT 11 BOBHUKHYTh 3X0 B CTENU?

1. Yto Ha3bIBaeTCs 4acTOTOM KOJIEOaHUi1?

2.
XM
A

tc

a)KakoBa amrutyna?
6)KakoB mepuona?
BT) Uemy paBHa yacToTa KoseOaHmil?

3.Paccrosiare Mexay OmmxanmuMu TpeOHIMH
BOJIH paBHO paBHO 6M. CKOpPOCTh
pacripocTpanenus BoJiHbI 2 M/c. KakoBa
4acToTa yAapoB BOJIH 0 Oeper?

4. B xakux ynpyrux cpefiax Moryr BO3HHUKATh
MPOJOJIBHBIE BOJIHBI?

5. UeM onpenensiercs BbIcOTa 3ByKa?

6.Kakue xonebaHus Ha3bIBAIOTCA
nH(}pa3ByKOBBIMU?

7. Ecnu rpoMKOCTh 3BYKa yOaBHUTH B 3pasa.
Yro Oyzer ¢ aMmiuTy10i1?

8. Cynbs COpeBHOBAaHUMN CTOUT Ha (PUHHUIIIE.
Korpa oH 10/KeH MyCTUTD B XOJI CBOM
CEKYHJIOMEp: KOTJa YBUAUT JbIM CTAPTOBOTO
MUCTOJIETA UITU YCIIBIIIUT BBICTPEN?
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5.1 TECTBI JIsA IPOMEXYTOYHOI'O KOHTPOJIA

BxoaHoe TECTUPOBaAHUE

3 BapuaHrt

3aganud

Bbi0paTh npaBHJIbHBIH 0TBET

1. Ha pucynke nokaszas rpauxk
3aBUCHUMOCTHU A e
CKOpOCTM JIBWXKeHud  *°
Tena OT BPEMEHHU.

Kaxon u3 10
MIPEII0KEHHBIX
rpauKoOB BbIpaKkaeT
rpaduK yCKOpeHus A
3TOTO Tena?

puc. 2.02

oy

ko afic? Aa awi?
Jp—_— F
T2 3;; Tz 3:,:
-5 -5
A. b
ha anfc? &3 andc?
) )
T T T
5 -3
B. r

2. Teno, GpotieHHOE BEPTUKATLHO BBEPX C
MTOBEPXHOCTHU 3E€MJIH, IOCTUTACT HAWBBICIICH
TOYKH U TagaeT Ha 3emito. Ecin
COIIPOTHUBIICHUE BO3/yXa HE YUUTHIBATH, TO
MOJTHAsI MEXaHWYeCKasl DHEPTUsl Tella

A. MakcumanbHa B BEICIIEH TOYKE
b. MakcuMaibHa B MOMEHT IBUKECHUSA

B. OgmHakoBa B 1r00bI€ MOMEHTHI IBMKEHUS

I'. MakcuMaiabHa B MOMEHT HagCHUS

3. ManpunK, KayaroImuics Ha Kauelrsx,
MPOXOJUT MoJioxkeHrne paBHoBecus 30 pa3 3a 1
MuHYTY. KakoBa yactora koyiebanuii kadesnei?

A. 2,5,
b.20I'y
B. 25T
I'. 0,25T'g

4. OQMHAKOB JIA BEC OJHOI0 TOIr'O JKE Tejia Ha
SKBATOPE U Ha MOJ0Cce 3eMin?

A. OnuHakoB

b. He oguHakoB, Ha 3KBaTtope O0JIbIIIe
B. He oqunakoB, Ha SKBaTOPE MEHbIIIE
I'. 3umoii GosbIlIe Ha SKBATOPE, a JICTOM
MEHBIIIE

15. Kakyro cuity TArU HaJ10 IPUJIOKUTH K TeIy
Maccoii 2 Kr, YTOObI OHO CTaJIO IBUTaThCS C
yckoperuem 0,1 M/c?? KoaduuuenT Tperns
CKOJIb)KEHUS MpUMUTE paBHbIM 0,2, a
ycKopeHue cBo6ogHoro magenus 10 m/c?,

A .42 H
b. 3,8 H
B. 0,6 H
I. 0,2H

6. Kakoe 3HaueHue TemmnepaTypsl 10 LIKaie
Henscus coorBercrByet 300 K 110
abcomoTHOM 1mkane KenpBuna?

a) -573°C 6) -27°C B) +27°C 1) +573°C

7. CBUHIIOBBIH Opycok Maccoit 3kr
narpesaetcs ot 20 °C 0 300 °C. Kakoe
KOJIMYECTBO TEIUIOTHI COO0IIAeTcsi OpYCKy MpH
HarpeBaHHH? Y ICIBHYIO TEIIIOEMKOCTb

A. 7,8 xIx
b. 117 xJIx
B. 109,2 xJIx
I'. =1,4]x
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cBUHIIA IpuMuTe paBHoit 130 JIx/kr*°C.
[ToTepsiMu Ha HarpeBaHUE OKPYKAOLIEH
cpensl peHeOpeys.

A. 27
b. 13
B. 14
I'. 10

8. IlopsinKoBBIi HOMEP ATIOMUHMS B Ta0JInLIE
MenneneeBa 13, a oTHOCHTEIbHAS aTOMHAs
Macca 27. CKOJIbKO JIEKTPOHOB Bpallaercs
BOKpYT siipa
—
B
9.Ha pucynke moka3zaHo
HANpaBJIECHUE MAarHUTHOMU
WHIYKIH TTPOBOIHUKA C TOKOM. PHCYHOK 3

Haiimure HampaBieHue Toka B
IIPOBOJIHHKE.

A. Kk HaOmI01aTENIO;

b. 3a mmockocTth yeprexka;
B. no 4acoBoii cTpeike;

I'. mpoTuB 4acoBoO CTpENKH.

10. 3a kakoe BpeMsi CBET pacpOCTPaHIETCs OT
ConHua 10 3emid, pacCTOSIHUE MEXIy
kotopbivu 150 000 000 xkm?

A. OJTHU CYTKH;
b. 0,5 yaca;

B. 8,33 mun

I'. 10 mun

11.Co6panu nocienoBaTenbHyO LEMb U3
HCTOYHHKA TOKa, JIaMIIbI 1 TOHKOM KEeJIe3HOHN
POBOJIOKH. JIamma CTaHeT TOpeTh ApUe, eCIu

A. IpOBOJIOKY 3aMEHHUTH Ha O0Jiee TOHKYIO;
b. yBeInunTH NIIMHY POBOJIOKY;
B. xene3nyro npoBOJIOKY 3aMEHHUTh Ha

MEIHYIO;
[". mOMEHsITh MeCTaMU MPOBOJIOKY U JIAMITY
12. B kaTyuike, COEJUHEHHOM C A. Tonpko 1
rajJbBaHOMETPOM, MIEPEMEIIAIOT MATHUT. b. Tonbko 2
Hanpasnenve HHAYKIIMOHHOTO TOKa B B.ulu?2
KaTyILIKE 3aBUCHUT I'. au 1, Hu 2

1) OT TOro BHOCST MarHUT B KaTYIIKY WU
BBIHOCST U3 KAaTYILIKH.
2) OT CKOPOCTHU NIEPEMEIICHHUSI MarHUTA.

13. KakumMu onTHYECKUMU SIBIECHUIMH MOYKHO
OOBSCHUTH JIYHHBIC U COJTHCUHBIC 3aTMCHHUSI ?

. IIpenomiienue cBeta

PacceuBanue cBeta
OtpaxkeHue cBeTa
CBeT B ONTUYECKH OJJHOPOJHOM cpere

ACIIPOCTPAHACTCA HpHMOHHHeﬁHO

14. Ilon neficTBUEM KaKOM 4aCTHUIbI IPOTEKAET
siIepHast peaKIus:
BN+? BN + 2%n

HETpoH gn
IPOTOH 1P

4
o —4yactuua ,He
5J1eKTpoH _Je

15. YcTaHoBUTE COOTBETCTBUE MEXKIY
HAYYHBIMHU OTKPBITUSIMUA 1 UMEHAMH YYEHBIX,
KOTOPBIM 3TH OTKPBITHSI TPUHAIJIEKAT.
K kax10My IMEHHU y4eHOTO noadepuTe
COOTBETCTBYIOLIYIO MO3UIIUIO U3 IEPBOTO
crosbua.

1) 3aKoH BCEMUPHOTO TATOTCHUS

2) 3akoH ympyroii aeopmanuu

3) 3akoH B3aUMOJICHCTBHS HETIOIBHKHBIX

TOUYEYHBIX 3apsiI0B

HOEOpwepE oW

. Ilackanb

Pezepdopn
Hsroron
Kynon

. I'yk
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‘ 4) TlnanerapHas MOJEIb CTPOCHHUS aTOMa

TemaTnueckne TecThl
«IIpousBoacTBO U nepegayva 3jaeKTpodHeprun. Tpancdpopmartop»

1. ... IMeeT Te NPEUMYILECTBA, YTO HANPSYKEHUE U CUITY TOKA MOXHO IOUTH 0€3 MOTEPh MOIIHOCTH
peoOpa3oBHIBATh B NIMPOKHX MpEIeax.

A. IOCTOSIHHBIN TOK. B. mepeMeHHBbI TOK.
2. B TexHuke U B OBITY yallle UCIOJIb3YyEeTCH. ..
A. ...IepeMEHHBIN TOK. B. ...MOCTOSHHBIN TOK.

3. Kakoe ycTpoicTBO BhIpaOaThIBAET JIEKTPUUECKUMA TOK?
A. Konpnencarop B. Tpaunchopmatop C. I'eneparop

4. IIpoMBIIIJIEHHBIN CTaHAAPT YaCTOTHI JIEKTPUYECKOTO TOKA:
A. B Poccum — 60I'tr, B CIIIA — 60111
B. B Poccuu — 50T’ ,8 CIITA — 60I'11

C. B Poccum — 60I'tr, B CIIIA — 50111

5. Kak Ha3pIBaeTCs Bpalaromascs 4acTb reHeparopa?
A. Porop B. Illetkn C. Ctatop D. Ckomp3siniue KOHTaKThI

6. PaboTa Tpanchopmaropa 0OCHOBaHA Ha SIBIICHUU:

A. camouHaykiuu B. sanexkrpoMarHuTHOM MHAYKIIMA C. MAarHUTHOW MHAYKIIUU
7. Tlo kakoit hopmyiie onpeaensroT KodhUIHeHT TpaHchopMaru
A . K=U1/U2 B. K=N2/N1

8. [lepBuuHas katyika TpancpopmaTopa — 3TO Ta, YTO:
A. coenuneHa c notpedurenem B. coequnena ¢ ucrounukom C. mobast

9. Kakum 00pazoM ocyiiecTBisieTcs nepeaaya IeKTPUIeCKON SHEPTUH U3 TIEPBUYHON OOMOTKHU
Tpa"cpopmaTopa BO BTOPUUHYIO 0OMOTKY? YKa)KUTE MPABUIbHBIE OTBETHI.
A. Yepes npoBoJia, COEUHSIONINE 0OMOTKH TpaHchopMaTopa

B. C nomol11to 31eKTpOMarHuTHBIX BOJTH

C. C moMonIp10 MarHUTHOTO TIOJIsI, TPOHU3BIBAIOIIETO 00€ KaTYIIKU

10. KakoBO COOTHOIIIEHHE MEXK/1y HAMIPsHKEHUEM U YHCIIOM BUTKOB B 00MOTKax TpaHchopmaropa?
A.U1/U2 =N1/N2 B. U1/U2 =N2/N1 C.11/12=N1/N2

11. TpanchopmaTop SBISETCA NOBBILAIOIINM, €CTIH KO3(GGHUIIMEHT TpaHCHOopMaIuH ero:
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A. k<l B. k>0 C. k=0 D. k<0 E.k=1F. k>1

12. Koaddumuent tpanchopmarmu MeHbIne 1. 10 3HAYUT, 4TO BO BTOPUIHON OOMOTKE YUCIIO BUTKOB
, UEM B IIEPBUYHON. BBEHTE NMPOIYILIEHHOE CIIOBO.

A. bosbiie B. meHblie

13. Tpancopmarop nossiniaet Hanpsbkenue ¢ 5B no 20 B? Kakoit npubnusutensHo OyneT cuiia Toka BO
BTOPUYHOU 0OMOTKE, €CJIM 110 NEPBUYHOM npoTekaeT Tok 0,5A?

A. 0,125 A. B.0,25A. C.0,5A. D.1A. E.2A. F. 4A.

14. B nepBuuHoii 06MoTKe TpaHchopmaropa 100 BUTKOB, BO BTOpHUHOH - 20. YKaxkuTe Bce NpaBUIIbHbBIE
YTBEPKIACHHUS.

A. Tpancopmarop SBISETCS MOHMUKAIOIIHUM.
B. Koa¢pdunuent tpancpopmarnuu 0,2.
C. Koapdumnument tpanchopmanmu 5.

15. Tpancdopmarop BkIt0U€H B 11enb HanpspkenneM 200B. B nepsuunoit oomoTke 1000 BUTKOB, a BO
BTOpUYHOU 200 BUTKOB. YKaXUTE NPABUIbHBIC YTBEPKICHHUS.

A. Koapdunuent tpancpopmaruu pases 0,2
B. TpanchopmaTop ABISETCS] TOHWKAIOIIAM.
C. Hanpspkenne Ha BTopu4HOU 00MOTKe paBHO 40B.

16. Tpanchopmarop uzmensier Hanpspkenue oT 200 1o 1000B. B nepBuuHOit 00MOTKE 20 BUTKOB.
VYkaxuTe npaBUIbHbIC YTBEPKICHUSI.

A. Tpancdopmarop sSBISETCS MOBBILIAIOLIUM.
B. Koaddunuent tpanchopmaruu paBeH 3.
C. Bo Bropuunoii oomotke 1000 BUTKOB.

17. IlepBuunas oOMoTKa TpanchopmaTopa Haxoaures o Hanpsbkerrem Ul = 220 B u mo Helt mpoxoauTt
tok cuioit [1 = 0,50 A. Bo BropuuHoii o6MoTke cuiia Toka 12 = 11 A u nanpspkenue U2 = 9,5 B.
Omnpenenure KII/] n Tpancdopmaropa.

A.100% B.95% C.90% D.85% E.80%
18. Jlnst yMeHbIIeHUs TOTEPh MOLIHOCTH B JIMHUSAX 3JIEKTPOIepeadH. ..
A. ....yMEHBIIAIOT CHJIY TOKA, YBEINUNBAs HAIPSHKCHUE.

B. ...YBCJIIMYUBAIOT U CUJTY TOKA, U HAIIPSPKCHUC.

C. ...YBCIMYUBAIOT CUITY TOKA, YMCHbIIAA HAIIPSIKCHHUC.

D. ...YBCIMYUBAOT CCYCHHUEC ITPOBOJOB, YMCHbIIIAA R.
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19.ITotepu >neKTPOIHEPTUU MPH Tiepeaue Ha OONbIINE PACCTOSIHHSI CBSI3aHbBI, B TIEPBYIO OUEPE.b C TEM,
970 ...

A. ipeoOpa3syroIye IEKTPOIHEPTHIo TpaHchopmaTopsl oonanaroT au3kuM KIT/1.
B. cnumrkoM Benmka MOLIHOCTB TIEPEaBaeMOoro 1o MpoBOaM TOKa.

C. 3HAUUTENBHYIO YaCTh SHEPTUH MPUXOTUTCS TPATUTH HA paOOTy OOCITYKUBAIOIIUX CETh CHCTEM.
EKTPUYECKUI TOK HarpeBaeT IMPOBOJA JIMHUK dJIEKTpoIepeaay.

20. [nst u3MEeHEeHUs HANPSDKEHUS B JIMHUSIX JIEKTPOTEepeiad UCTIOIB3YIOT ...

A. tpancdopmaropsl B. Tpansucropsl C. koHneHcatopbl D. reneparop

TUIIOBBIE 3AJTAHUSA JJISI TEKYIIEA ATTECTAIIAU

Bapuanr 1
M 4Y 1. Monynb BekTOpa nepeMenieHus Teaa, TpaeKTOpusl KOTOPOro JaHa Ha
pucynke nomanoit tuauer ABCD, pasen ?
4+D C y y
Pemrenue. [lepemenienne — HanpaBIIEHHBINA OTPE30K MPSIMOM,
2 +A B 3
¥~ COC/MHSIOUIEH HAYANBHOE H KOHEUHOE MOJIOKEHNE TOUEK.
| | 1 | | e
0 2 4 M oy _. 5, v,
(IpoeKIHst Ha OCh DP) = "¥zy- 0 =42=2Mm.
P e —— 'y
[ eyl 2 f
Se—Qm;S= VIV TSI NE_,
Otser: 2M.

2. BepeBka paszpsiBaercsa npu cuiie 150 H. J[Boe TSHYT 3a BepeBKY B pa3Hble CTOPOHBI ¢ cuitol 1o 120 H.
Cuna ynpyrocTtu, BO3HHKAIOIIas B BEpeBKe, paBHa ?

F _F Fomp, =
Pemenue. yOp. —  HPHWJIOK. CUJIE yop 120 H.
Otset: 120 H.
A B 0 CD F o
3. [Tiieyo cuiiel * 2 7
T
A l Pemenne. [1ne4o cuibl — 3TO OTPE30K OT OCH
—
_r . i ;: pPaBHOBECHSI pblyara J0 TOYKH MPUIOKEHUS CUJIBI.
£ 1

Otgert: otpe3ok OC.
4. be3pa3mepnoii BennuuHoi B cucteme CHU siBnsiercs ?
OTBeT: AM3JIeKTPUYeCKasi NPOHULIAEMOCTb CPeabl.

5. OJIC Gatapeu 6 B, ee Buyrpennee conpotunienue 0,5 Om, conpotusienue BHenHel nenu 11,5 Om.
Cuna ToKa B Lenu ?

€ 6
Pemennme. | = R+ 1L5+0,5 = 5 A Orger: 0,5 A.
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6. Equnuiia MarauTHoro noToka ?
Otsert: BO.

7. PaguocTaHus Bemaer Ha yactote 2 MI'u. J{iiHa BOJHBI, H3TydaeMoii cranuy, pasHa (¢ = 3:108 m/c) ?

c 3108

Pemenue. v=c=Av ;A= v = 2108 = 150 m.
Ortsert: 150 M.

8. CBer nepexouT U3 BakyyMa B CTEKJIO ¢ IIoKa3aTesieM npejaomiieHus N. [Ipu sTom juinHa cBeToBOM
BOJIHBI M CKOPOCTb CBETa U3MEHWINCH B ? pa3.

Eln @ c

: ) 4 L 08l
Penrenwe. 3aK0H IPEIOMIIEHHS CBETA: = Fod=pnrx “=l,Tour",u’ "~
OTBET: yMEeHbIIWIHCH B N pas.
9. DNEeKTpPOHBI B aTOME JABHXKYTCS 7

OTBeT: M0 KPYroBbIM OpOUTaM.

10. CKOpOCTb, KOTOPYIO IPHOGPETAET PaKeTa, ABMKYIIAACA U3 COCTOSHHS TIOKOSI C YCKOPEHHeM 2 M/c?, Ha
nytu 1600 m, paBHa ?

U _Uo U2

5 / S
Pemenme. S= 20 :S= 2a: O:O;ﬂz‘uzﬂszwdllﬁﬂl]

=80 m/c.
OtBeTt: 80 M/c.
11. TIpu yBeTMYeHNN CKOPOCTH MOE3/1a Ha ydacTKe MyTH miiHoi 2000 M coBepiueHa pabora 2,5:108 ik
[Ipu 5TOM cuita TIru JIOKOMOTHUBA ?
4
Pemenne. A=FS=>F= % =12510°H = 125 xH.
OtBet: 125 kH.

12. Umnynec Tena 10 kr-m/c, a kunernyeckas saeprus 20 Jx. Ckopocts Tena paBHa ?

e 25w

9

Pemenne. p=m~;Ex= 2 =m g

= "= F => 1=y

v |
B3|

9,

I
S

OtBeT: 4 M/c.

13. Tlpu yBenuueHUH cpelHel KBapaTHYHON CKOPOCTH MOJIEKYJI €A IbHOTO Tra3a B 2 paza u
YMEHBIIEHUU KOHLIEHTPAIlM1 MOJIEKYII B 2 pa3a JAaBJeHHe ra3a ?

B> m 3kT .

e I - v - m - - o —
Pemenne. ~feEr = 2: "2 = 2 < TRES = o s p=nkT =>KT =»=>

— —

[ 37 =, |I Py |I Ie. IIE'"F’:'mn”*_ |'?==-”: [2pg

<ﬁ > _"qlmn'”. g Ty — "ql My By | "qlmn'”'_ — "qlmn'”:'a?-"_ — "ql Pafg _ 4 Pa
kB~ — , = . = =
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1

-

‘:ﬁua}: ||‘
(czﬁu:b,_)z = (".4 m)z - P1z (c:s?“:-,_)z =4;=>F1= 2; P2 - 2p1_

T
k1
I

Po Elhep

'l:il'l:i

OTBeT: yBeJMUHTCS B 2 pasa.

14. Yto6s1 100 r Bozs ipu 10°C nosectu no kunenus u 10 T ee HCIIAPUTD HYKHO 3aTPATUTh KOJHYECTBO
temnoTsl (¢ = 4200 JIx/xrK; r = 22,6 -10° JIx/kr) ?

Pemenne. Q = Q1+ Q2; Q1 = ¢ mAt = ¢ my*(100°C-10°C) =
=42000,1-90 = 37,8 xJIx;

Q2=r-my=22,610°10-10" = 22600/ = 22,6 k]I
Q=137,8+22,6=060,4 xJIx.

Otsert: 60,4 kJIK.

15. B neanbHOM TEIUIOBOM JIBUTATENE U3 KAXKIO0TO KWJIOKOYJIISA TEIUIOThI, IOJTYYEHHON OT
Harpesatens, 700 I oTnaeTcs XONoAMIbHUKY. Ecim mpy 5ToM Temmeparypa HarpeaTens pasHa 227°C,
TO TeMIepaTypa X0JIOAWJIbHUKA paBHa ?

Onoars. ~ Pora T.-T: “nomre Qg Tl — T2
Pemenwue. n = Unomys. n= T ; e o>
r 300 T,

1- . = 1000 =0 3: T: =1.0,3==0,7; T,=0,7T1 =350 K.
t,= 350K — 273 = 77°C.
Otser: 77°C.

16. Ecii paccTostHue OT TOYEUHOrO 3apsiia, CO3AI0LIEro HIEKTPHUECKOE 10J1e, YBEIHIUTCS B 5 pas, T0
HAIPSHKEHHOCTD HJIEKTPHYECKOTO MOJIsl M3MEHUTCS B ?

—_ q —
Pemenme. By *™%7 = K% Ep = K©

|=

T
=k => E,=

B

(Y]

OtBeT: ymeHnbIIMTCH 25 pas.

17. Hucno 31eKTpOHOB, MPOLIEINIUX B 3JIEKTPOHHO-Iy4eBOM TpyOke rnpu anogHoM Toke 0,48 A 3a 0,5 4,
pasHo (e = -1,6:10"%K) ?

Q Q I-t 0481800

Pemenne. N= € ;Q=It;l= t ;=>N= e = ~1&107% -540.1019= =5 4-102.,
Otset: N = 5,4-10%.

18. Teno nmoaBelIeHO HA PE3MHOBOM IIIHYpe U coBepiaeT kojedanus. Kunetnueckast sHeprus tena npu
IIPOXOKICHHUH 10JI0>keHUs paBHOBecHs 0,4 [IK, pacCTOsIHUE MEXly KpalHUMU TIOJIOKEHUSIMU TeJla IIpU
konebanusax 0,4 m. XKecTkocTh pe3sMHOBOTO IIHypa paBHa ?

Pemenue. U3 3akona coxpanenus suepruu: Ex — Ep — Ex — Ep; =>

mu” kx? kx? 2E,
Ei= 2 Ep= 2 ‘E= 2 =>k= =
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2F,
fy: 08 08

k= 2~ =02°= 0,04 -9y

Otset: 20 H/m.

19. Ecim mpeMeT HaXoIuTcs Ha IBOMHOM (POKYCHOM PacCTOSIHHH, TO H300pakeHHUE, MOTyIeHHOE
coOuparorei JUH30M ?

Pemenue. [1o noctpoenuto: n300paxeHue — AeUCTBUTENBHOE, IEPEBEPHYTOE, TEX KE pa3MEPOB, UTO U

IpeIMET.
B 1 111
[IpegmeT | i \ dopmyna Tonkoit muuse: £ = 8 + b |
A f, 0 f A ['maBHad or. och f— okycHoe paccrosnue,
- AN A W3 obpa#keHe
5 b , g — pacCTOSHME JI0 TIPEAMETA,
B
+ b — paccrostHue 10 n300pakeHusL.
[To ycnoBwuro 3amaun g = 2f,
i1 1 111
TOrJa f:2f+ b,:> b:f-2f=
1
2f :
L
=> b:_:>b:2f:>g:b,

OTBeT: nmepeBepHyTOE, 1eHCTBUTEIbHOE, TEX K€ Pa3MepoB, YTO U NpeaMeT.

20. YacTs yki1oHa mmuHOM 300 M nepkHUK nporen 3a 30¢, nurasck ¢ yckoperneM 0,5m/c?. CKOpoCTb
JBDKHUKA B KOHIIE YKJIOHA ?

-
W
o
o

at’ £ a

o+ 2 ;ﬂo: t

0,5-30
-2 =30_- 2 =10-7,5=2,5w/;

Pemenue. S=40 = v

v ﬁo +at=2,5+0,530=2,5+15=17,5m/c.

OtBet: 17,5m/c.

21. [Ipu ynaneHun KOCMUYECKOTO KOpaldiis OT MOBEPXHOCTU 3eMJIM Ha PACCTOSHUE, PaBHOE MSTH pajnycaM
3emuiu, cuiia NPUTSHKEHUs ero K 3emie ?

M-m M-m M-m M- -m

Pemenne. Fsr (1) = G- R’ s Fer =G (R+5R)* =G- (6R)” - G- 36R? ;

Fo.1.2) M- -m M-m R* Fo.r.2) 1 Fo .

Form =g 36R?: G- R? = 36R” : Fora = g; Fer= 36

OtBeT: ymenbuTCs B 36 pas.
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tu=0 22. Kamens OpolieH BepTUKAIBHO BBEPX co cKopocThio 10 m/c. Ecniu
: COIIPOTHUBIIEHUEM BO3/yXa MpeHeOpeyb, TO KHHETUUECKas SHEPTUsl KaMHsI OyIeT
'E =F paBHa MOTEHIIMATBLHOM Ha BhICOTE 7
——— — 4% ®—— &
[ -
h o l g Pemenue. [1o 3akoHy coxpanenus sHepruu Exo = Ex1 + Ep.
° 2
mu,
o yenosuio 3amaun Exi= Ep; => Ex= Ep+Ep; Exo =2mgh= 2 ;
2
Ug 100

h=48= 40 =25\
OtBeT: 2,5 m.

23. Jlns onpeeneHusl OTHOCUTEIbHON BIQXKHOCTH aTMOC(HEPHOT0 BO3/yXa Obljia HalleHa TOUKa POChI
(12°C) npu Temmeparype Bozayxa 29°C. Io Tabnwuile HalieHBI 3HAYCHHS JIABJICHUS HACBIIICHHOTO
BostHOTO Tapa: npu 12°C — 14 kIla, mpu 29° C -40kI1a. TTo 5TuM JaHHBIM OTHOCUTEbHAS BIKHOCTh
BO3/1yXa paBHa ?

B

Pemenne. OTHOCHTENBHAS BIAXKHOCTD - €CTh OTHOIICHUEC IIJIOTHOCTHU

BOJISTHOTO Mapa MpH JaHHOH t° K TNIOTHOCTH HACKIIICHHOTO

p="P B= Py
rapa npy TOH K€ TeMIeparype. Pu-100% wumu P2 100% =>

14 wila
p= 40 xHa - (35— 35%. Orser: 35%.

24. Ilepuon xosebaHus Tpy3a Maccoi M, MOBEIIIEHHOTO Ha IPYXUHE, paBeH 1. Eciau Ha IBYX Takux ke
MpYXKMHAX, COETMHEHHBIX MTOCJIEIOBATEIHHO, MI0/IBECUTh

: rpy3 Maccoi 2m, To mepuo Koyiebanus OyneT paBeH ?

yrp @ f m | 2m
?m: Pemrenne. B (1) To=2nV K ;8 (2) T=2aVk/2 :=>
[4m jm
ﬁg 2nV k =227V k ; [Ipu nocnenoBaTenbHOM COSIHHEHUN

1 1

1 k
NpyKHH KodbduIMenT Kectkoetn K06 = K + K 1 ko= 2 => T=2T,,

Otser: T = 2To.

25. Jlnuna BoJIHBI (POTOHA, UMITYJIBLC KOTOPOTO PaBEH UMITYIIBLCY 3JEKTPOHA, IPOJICTEBIIIEr0 Pa3HOCTh
notennuanos 4,9 B (me =9,1-103kr; h=6,62-1034Tx"¢c) ?

p!

hv h

Pemenue. Py = Pe;Py= € =

he h mAv
=Ac=A;Pe=mu, A=AE,eU= 2 ;

o |
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2e-U h

V= e, T.K. Py =Pe, TO A =mu=me ;

h 662107
_2e-U-m, = VEEUm - 2 LE10T 49811107

9

E62 10~ 6,62 10~ ¥

= 18284107 - 1155007 _ ) 55307.109™ 0,510 w1 = 0,55 1w,

Otsert: 0,55 HMm.

5.2 Bonpocs! ass1 nopropenus tembi: MKT, 31ekTpuyectBa, koJjiedaHmii:

[Ipu KakuX yCIOBUSX BO3HUKAIOT MUPAKU?

[Touemy maner mpumep3aeT K MeTaLTy?

[Ipu KakuX yCIOBUSX BO3HUKAET TOPHAIO?

[ToueMy npu SAEpHBIX U IPYrUX B3pbIBaX 00pa3zyroTcs TpuOOBUIHBIE 001aKa?
Kak ynepxatpe paBHOBecHE NPU XOKICHUU 10 KaHATY?

[Touemy CHE)KMHKH UMEIOT MIECTUTPAHHYIO (hopmMy?

3a4yeM KaCTPIOJIIO 3aKPbIBAIOT KPBIIIKOW?

[Touemy yxoasine BIaab PeabChl CXOAITCs?

[Touemy na CosHile ObIBarOT miATHA?

OTtkyna 6epyTcst KUCTOTHBIC 10 au? HeoObIuHbIE 0K AN U3 JISATYIIEK U T.1.7
Kax Hy>xHO TporaTbcsi aBTOMOOHIIIO HA CKOJIB3KOM Jopore?
[Touemy nex mpo3payHbIii, a CHET OembIii?

[Touemy Benocunesn He MagaeT, KOTaa €1eT?

[Ipu KakuX yCI0BHSX BO3ZHHKAET 3X0?

3a4yeM B cepeIMHE MapautoTa IeJatT AbIPKY?

[Ipu kakux ycnoBHUSX BOZHHKAET TyMaH?

MO3>KHO JI1 JHEM YBUJIETh 3BE3]1bI7

Kaxk paboTtaer Xom01uabHUK?

Kaxk paboraeT MUKpOBOJIHOBKA?

Kak paborator 6aTapeiiku?

[Touemy MBI BUIUM JTyuu 3Be317

Kakoro 1Bera Hy»HO JienaTh MPOTUBOTYMaHHbIE (apbl?
[Touemy Bo3HMKaeT 3(pdekT 0OpaTHOrO BpalleHus Koueca?

Yo takoe 3Byk? Korga oH Bo3HHKaeT?

[IpaBna nu, uro 3emiia 3ameaiaeT xoa?

Kaxk uzmepsitor kpoBsiHOE JaBieHUE?

[Touemy 3emuis BpamaeTcsi BOKpYr CBOEH OcH?

J10 Kako¥ BBICOTBI MOXKET MOJHATHCA IPEBECHBIN COK MO CTBOJY AepeBa’?
[Touemy eciam IPUIIOKUTH YXO K PAKOBUHE, CIBIIIEH IIIyM MOPS?
Kax u3mepurtb maccy Tena B kocMoce?

[Touemy Mokpas py0Oaiika TeMHee, 4eM cyxas?

Byner nu ropets cBeua B HEBECOMOCTH?

[Ipu KakuX yCIOBUSIX BO3HUKAET JIABUHA?
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IIpu xakux yci0BHSX BO3HUKAET I'po30Bast Tyya?

Uto BBI3BIBAET 3arap U COJHEUHBIN 0K0r?

Yo Takoe 0AHOCTOPOHHEE 3€pKaio?

Kak genatot rosorpammy?

Kak neraer pakera?

UTO NpOUCXOAUT C OPraHU3MOM IIPU MOPAKEHUH IEKTPUUECKHUM TOKOM?
Kak nenaror cBeTo4yBCTBUTEIbHBIE COJTHEUHBIE OUKH?
3adeM K OEH30BO3Y MPUIICTUISIOT METAUIMUECKYIO LIETIh?
Kakue cyiiecTBoBaan NpoeKThl BEUHBIX BUTATENCH?
[ToueMy MBLIO A€NAET TAPEJIKH YUCTHIMU?

UYemy paBHa cuiia TSKECTH B LIEHTpE 3eMin?

Kax u3meputh BiIaxxHOCTh BO3/1yXa?

[Touemy noert Betep?
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5.3 Temsl pedeparon

AJNbTEpHATUBHBIE BUJIbI SHEPTUH.

Ananu3 3QPEeKTUBHOCTH NCIOIB30BAHUS SHEProcOSPETaroINX JIaMII B JIMIIEE U JOMa.
becnipoBoHas nepenaya SHEPrUu.

buenus u X NIpUMEHEHHUE — paroIpreM, (PU3HUECKrue YIKCIIEPUMEHTHI, TEPMEHBOKC.
BemecTBo B COCTOSIHUY IIIIa3MBI.

Busyanu3zanus 3ByKOBBIX BOJIH.

Bnustane atMocdepsl Ha pacipoCTpaHEHUE IEKTPOMArHUTHBIX BOJIH.

Brusiaue BHemHUX (PaKTOpOB HA 3pEHUE IIKOJIBHUKA

BnusiHue MarHuTHBIX Oypb Ha 3/I0pPOBbE YEJIOBEKA.

Bnusinue o0yBH Ha 3710pOBbE YETIOBEKA.

Bimsiaue ciuprocoaepkaniux HaMAUTKOB HA BHYTPEHHUN BOJOPOAHBIN ITOKa3aTenb cpeasl pH
YeloBeKa.

Bnusinue ynbTpa3ByKOBBIX U 3BYKOBBIX BOJIH Ha POCT M pa3BUTHE PACTEHUH.

BnusiHue 35ekTpruueckoro Toka Ha OpraHu3M 4elloBeKa.

Bopa 3Hakomast 1 He3HaKoMasl.

BoinyxeHHbIN Kosie0aTeNbHbIN pe3oHaHC.

BripainuBanye KpUCTauIOB MEAHOTO U JKEJIE3HOTO KYIopoca B JOMAIIHUX YCIIOBUSAX U ONIPEIEICHNE
UX MJIOTHOCTH.

I'mapo - n asponnHamuka. 3akoH beprymn.

JlaBiieHME Ha THE MOPEN U OKEaHOB.

JIBrmokeHue Ten mod ACHCTBUEM CHIIBI TSHKECTH.

Hupuxabnu: BYepa, CEroIHA, 3aBTpa. ..

Hudbdysust B mpupoe 1 TEXHUKE.

Juddy3ust BOKpyr Hac.

3aBUCUMOCTh MacChl BO3/lyXa B KOMHAT€ OT TEMIIEPaTyphl U aTMOC(EPHOTO JaBICHUSI.
3aKOH coXpaHEHHs uMIyibca. PeakTuBHOE IBHOKEHUE. Y paBHEHHE MenepcKoro.
3aKOHBI COXPAHEHUS B MEXAHHKE.

3amuTa TPaHCIOPTHBIX CPEACTB OT aTMOC(HEPHOTO AIIEKTPUIECTBA.

W3 uctopuun OTKpBITHSA PaJUOAKTUBHOCTH.

N3mepenune BpeMeHu peakuy MOAPOCTKOB U B3POCIIbIX.

N3meputenb cTaTUUECKOTO 3JEKTPUYECTBA

NudpakpacHoe nznydeHrne — OKHO B HEBUIUMBINA MUD.

HccnenoBanue ABMKEHUS BO3AYIIHOTO ITYy3bIPs B BA3KOW KUIAKOCTH.

HccnenoBanue 3aBucumMoctu 3pGEKTUBHON MOITHOCTH AU3EJILHOTO JABUTaTelNs OT TEMIIEPATypHOTO
pexuma.

HccnenoBanue MOPCKUX ITyOUH.

HccnepoBanue NOBEpXHOCTHOTO HATSHKEHUSI PACTBOPOB CTUPAIBHBIX MIOPOIIKOB.
HccnenoBanue paauanoHHOTO oHA Y-U3TyueHUs Ha MpUycaqeOHOM yJacTKe.
HccnegoBanue CBOMCTB 3EKTPOMATHUTHBIX BOJIH B Pa3IUYHbBIX Cpeaax.
HccnepoBanue TENIONPOBOIHOCTH PA3IMYHBIX MaTepuasoB.

HccnenoBanue ynpyrux coyqapeHuil AByX Tell pa3HOM MacChl C IPUMEHEHUEM BHI€0aHAIU3A.
Uccnenosanue puryp Jluccaxy.

HccnenoBanue mrymoBoro (oHa B MOMEIICHUU U Ha YIUIE

Hcropus pa3BUTHS 3JIEKTPUUECKOTO OCBEILIEHUS.

Kanenbuuna KenbBrHa, Kak aabTepHATUBHBIM HCTOYHUK SHEPTHUH.
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Konctpykius aBToMaTHueCcKOi KOpoOKU mepeaad.

Kpucrannuueckue u amopusie Tena. /legexTsl B KpucTasiax.

KyOudeckuii CBETOIMOHBIN MAaCCHB.

Jlazepsl ¥ UX IPUMEHEHUE.

MarauTtHoe 1oJjie U ero BIMSIHUE Ha )KUBbIE€ OPraHU3MBbI.

MarauTHble HOCUTENN UHPOPMALUH.

MarHutHbI€ 10JIsI, UX U3MEPEHUS U BO3ACHCTBUE HA )KUBbIE OPTaHU3MBbI.

MeTtaMop(}03bI MBUIBHBIX ITy3BIPEH.

MexaHnueckrne CBOMCTBA TBEPBIX TEJL.

MoruneBckuii 3B€3104€T.

Mogenb cucTeMbl CBSI3U C UCCIIEIOBATENLCKON CTaHIIMEH, HAaXxo IsIelcs Ha 00paTHO# cTopoHe JIyHBI.
MBUIBHBIN ITy3bIPb — HEIPOYHOE YYO.

HazemHble TpaHCHIOPTHBIE CPEACTBA C HETPAIUIIMOHHBIMU KOHCTPYKTOPCKMMU PELLIEHUSMU.
HacelilienHple 1 HeHaChIEHHbBIE Mapbl. BIaXKHOCTh BO3/lyXa U €€ U3MEPEHUE.

O mexaHu3Me BIMSHUS MarHUTHOTO T0JIs1 Ha cBoiicTBa BObl. HoBbIE (DaKThl U MEPCTIEKTHUBHI.

O0600mmenHbIi 3akoH Tunmyca-bose, Kak 3ak0OH KBAHTOBAHUS TUTAHETAPHBIX OPOUT.
OnpeaeneHue yaeabHOM JIEKTPUIECKON MPOBOAUMOCTH TIJIAMEHHU CBEYH.
Omnpenenenre PU3NIECKUX XaPAKTEPUCTUK CTPYHBI C UCTIOIB30BAaHUEM MIPOTPAMMHBIX CPEJICTB.
Ot mapoBo3a 70 Moe37a Ha KMarHUTHOM TOJTYIIIKE.

Ot mapoxoja 10 aTOMOX0/1a.

Or1eHKa KOJTMYeCTBa BHE3EMHBIX [TUBUIIN3AIMNA U BEPOSITHOCTH JIJISl Y€JI0BEUYECTBA BCTYIUTh C HUMH B
KOHTAaKT.

[TonympoBOAHHMKH, UX MPOIILIOE U OyayIIee.

[Tongpusanus cBeTa U €€ MPUMEHEHUE.

[TpoekT opranu3aruu CBs3H, TPAHCIIOPTA U SHEProoOecIIeYeHus TyHHbIX 0a3.
[Ipou3BoOaCTBO PHEPTHUU.

PasBuTHe npeacTaBiIeHU O SJIEKTPUIECCTBE.

Pa3zpaboTka renepaTopa 371€KTPOMArHUTHBIX BOJH M €r0 UCIOJIb30BAaHNE HA YPOKaX (PUBHKH.
Poccuiickue naypearst HoGeneBckoi mpemun B 001acTi (PU3HKH.

Cuia TpeHUs: U METOJIbI €€ UCCIICIOBAHMSI.

CKopoCTh CBeETa.

CoBpeMeHHas PHEPreTUKa U IEPCIIEKTUBBI €€ Pa3BUTHA.

CoJiHeUHas 1eyb.

CoxpaHeHHe IEKTPUUECKON IHEPTUM B JOMAIITHUX YCITOBUSX.

CpaBHHTEIIbHBIN aHATU3 METOJ0B MCCIICOBAHUS OCBEIIEHHOCTH pabovero Mecra.
Temnepatypa u ee U3MEpEHHUE.

TennoBoe pacimMpeHue Te U ero yJer.

TernoBble JBUTATEIIN.

TepMOUYyBCTBUTEIbHBIE MATEPUAIIBI.

Tepmosin: CKBO3b TEPHUU K 3BE3/1aM.

Tpanchopmarop Tecna.

®u3nka U apXUTEKTypa.

®du3uKa 1 )KUBOIKCH.

®du3nka 1 My3bIKa.

®du3uKa 1 TPUMETHI TTOTO/IBI.

®du3uKa 1 cropr.

du3nYeCcKre XapaKTEPUCTUKU U CBOMCTBA CHETA.

DopMHUpPOBaHUE MOISAPHBIX CUSHUN.

Yto Takoe reneparop.

DKOJIOTUYECKOE COCTOSTHUE MOETO A0MA.
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DKCIIEpUMEHTAIBHOE MCCIIEI0BaHNE UCKA)KEHUH 3BYKOBBIX BOJIH B HEOJTHOPOJHBIX Cpeax.
DKCTpeMaJIbHbIC BOJTHBI.

OnexTpuyeckas KymMyJsius.

DJIEKTPUUIECKHUI TOK B )KHIKOCTSX.

DNEeKTpOABUTATENN U UX IPUMEHEHHE.

DNEeKTPOMAarHUTHBIE YCKOPUTEIH MACCHI.

SIBieHue AneKTpU3aluy. DIEKTpU3aLKs Ha IPOU3BOJICTBE U B OBITY.

2.2.1. TunoBsble 3a1aHusi A5 npoMe:kyTouHoi aTtTectanun (JuddepenuupoBanubiii 3auer)

W

22. KoHTponbHas
pabota N22. Snektp

3ananue 1
Bapmuanr 1

«MarHuTHoe moJjie. JJIeKTPOMArHUTHAS WHIY KM D)
Al. Yem oOBsCHSIETCS B3aUMOJICHCTBUE ABYX MapaljIeIbHbBIX MPOBOIHUKOB C
IMOCTOSSHHBIM TOKOM?
1) B3auMOEHCTBHE DIICKTPUUECCKHX 3aPSI0B;
2) AeCTBHE DIEKTPUIECKOIO MOJIS OJHOTO MPOBOJIHUKA C TOKOM Ha TOK B IPYTOM
IIPOBOJIHUKE;
3) neiicTBHE MarHUTHOT'O TIOJIS1 OJHOTO IMPOBOJHUKA Ha TOK B APYrOM IPOBOIHHUKE.

A2. Ha kakyo 4yacTuiy JelCTBYEeT MarHUTHOE 1oJie?
1) Ha ABIKYIIYIOCS 3apsDKEHHYIO;
2) Ha IBIKYIIYIOCS HE3aPsHKEHHYIO;
3) Ha MOKOSIIYIOCS 3apPsHKEHHYIO;
4) Ha MOKOSIIYIOCS HE3apsHKEHHYIO.

OKA3aHO HATpaBJIeHHE HHAYKIHHI

MAaTHHUTHOTO TIOJISI, CO3JJAHHOTO TIPSMBIM )

IPOBOTHUKOM C TOKOM. ! ‘B I \ !
1) A; 2) b; 3)B.

A3. Ha xakoM U3 pUCYHKOB MPABUIBHO A. B. B. ) B

S

)E

Ad4. [TpsMoauHEHHBINA TPOBOAHUK JIIUHON 20 CM HAXOIUTCS B OJTHOPOJTHOM MarHUTHOM
nose ¢ uaaykuueit 5 T u pacnonoxen nox yriom 30° k BeKTOpy MarHUTHOM
nHAYKIUU. Yemy paBHa cuiia, JEUCTBYIOIIAS HA MTPOBOJIHUK CO CTOPOHBI MAarHUTHOTO

TIOJIS, €CJTTU CUJIa TOKA B MMPOBOJIHUKE 2 A?
1) 1,2 H; 2) 0,6 H; 3)2,4 H.
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AS. B MarauTHoOM 1oJie HaxXOaUTCS

>
>
MPOBOJHUK ¢ TOKOM. KakoBo HampaBieHue V4
cuibl AMrnepa, AEUCTBYIOIIEH Ha : >
IPOBOHUK? > 5

1) orHac; 2)k HaM; 3) paBHa HYJIIO.

A6.DJIEKTpOMAarHUTHAS UHAYKLIHS — 3TO:
1) siBIeHUE, XapaKTepU3yrollee NeHCTBIE MAaTHUTHOTO TTOJIS HA IBUKYIIIMIACS 3apsij;
2) sIBJIEHUE BOZHUKHOBCHHS B 3aMKHYTOM KOHTYPE 3JICKTPUUECKOT0 TOKA MPH
U3MEHEHUH MarHUTHOTO MOTOKa;
3) sBJICHUE, XapaKTEpU3YIOIIee ACHCTBUE MATHUTHOTO TIOJISl HA IPOBOHHUK C TOKOM.

A7. Ha kBagpaTHy10 pamMKy IJIONIIAAbI0 2 M’ B OJHOPOJHOM MArHUTHOM IIOJIE C
uHyKIuen 2 Ti 1eicTByeT MaKCUMaJIbHBINA BpAIatOIIuii MOMEHT, paBHbIN 8 H M.

yeMy paBHA CHJIa TOKa B paMKe?
1) 1,2A;  2)0,6A; 3)2A.

B1. YcranoBuTe COOTBETCTBUE MCIKIAY (1)I/I3I/ILI€CKI/IMI/I BCIIMUYNHAMHU M CAHMHUIIAMH NX

U3MEepeHus
BEJIMYIMHBI EJVHWIBI UBMEPEHM A
A) | MHIYKTUBHOCTb 1) | recna (Tn)
b) | MarHUTHBIN OTOK 2) | renpu (I'n)
B) | mHAYKIMS MAarHUTHOTO TIOJIS 3) | BeOep (BO)
4) | BousT (B)

B2. Yactuiia maccoit M, Hecytas 3apsj (, ABUKETCS B OJJTHOPOJHOM MarHUTHOM T10JIE
¢ uHaykiuen B mo okpyxxnoctu paguyca R co ckopoctbio V. UTo mpou30ouIeT C
paarmycoM OpOUTHI, IEPUOIOM OOpaIIeHUs] W KHHETHYECKOW SHEPTHEH YaCTHUIIbI IPU
YBEIIMYEHUH CKOPOCTH JIBKEHUS?

K kxaxmo#t mo3uiuu nepBoro cToaod1a mogoepuTe COOTBETCTBYIONIYIO TTO3HUITHIO
BTOPOTO U 3aUIINUTE B TAOIHITY BRIOpAHHBIE ITU(PHI TOJ] COOTBETCTBYIOIUMHU OyKBAMHU

OU3NYECKHWE BEJIMYNHBI X N3SMEHEHU A
A) | paguyc opOUTHI 1) | yBenmmauTcs
b) | mepuon obpamenus 2) | yMECHBIIUTCS
B) | xuneTtnueckas sHeprus 3) | HE UBMEHUTCS

C1. B karymike, ”HIyKTUBHOCTb KoTopoi paBHa 0,6 ['x, Bozaukma 3/1C
caMouHayKIuH, papHas 30 B. PaccunraiiTe n3sMeHeHHE CHITBI TOKA U SHEPTUH

MarHuTHOTO MOJISl KaTYIIKH, €CJIU 3TO mpou3somnuio 3a 0,2 c.
OunenuBanue 3a1auui yacreii A u B
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3a BhITNIOJIHEHUE 3aJaHus A yJamuiics nmoiydaer 1 6ajul, eciiv BBIOpaHHBIN UM OTBET COBIAIALT C
YKa3aHHBIM B TaOJUIIE OTBETOM.
3a BeINOJIHEHUE 3aJanus B yuamuiics momydaer 2 6anJia, eciiy 3aMCaHHbId UM Habop udp
COBIQ/IaCT C YKa3aHHBIM B Tabmiwuie; 1 6ajui, eciiv B 0TBeTe UMeeTcs XOTs Obl oHa omuoka; 0
0aJIJI0B, eclIi OIINOOK 0O0JIee OTHOM.
OO0mue npaBu/ia oueHuBanus 3aganuii C
» 3a BoeimosiHeHUe 3aaaaus C yyammiics moayqaer 3 6ajia, ecjid B peleHun
NPHUCYTCTBYIOT NPABUJILHO BHINIOJIHEHHbIE CJIeAYIOIIe JJIeMeHThI:
- IPaBUJIBHO 3aMMCaHbl HEOOXOIMMBIE JUIsl PEIICHUSI ypaBHEHUS (3aKOHbI);
- IPaBUJILHO BBINOJIHEHBI aJIreOpandecKkue Mpeoodpa3oBaHus U BEIUMCIICHUS], 3alIMCaH BEPHbII
OTBET.
yuyamuiicsi MMeer npaso :
JOBOJUTH pelIeHHE 0 KOHIa B 00I1IeM BU/JIE, a 3aTE€M IOJICTaBIISITh YUCIOBbIE JaHHbIE, HJIN J€IaTh
MIPOMEKYTOYHBIE BEIUMCIICHUS;
» 3ajJaHue OLleHMBaeTCsl 2 Ha/lsIaMu, eciIn
-c/ieNiaHa omuoKa B TpeoOpa30BaHUAX WIIH B BRIUUCICHUSIX
170071
- TIPY BEPHO 3aIMCAHHBIX UCXOHBIX YPaBHEHUSIX OTCYTCTBYIOT ITPEOOPA30BAHUS I BHIYHCIICHHUS.

> 3anaHue ouneHuBaercs 1 0ajuIom, eciiu
- cenaHa omuOKa B OJTHOM M3 MCXOJIHBIX YpaBHEHUHN
niim
-0JIHO U3 HEOOXOIUMBIX UCXO/IHBIX YPaBHEHUHN OTCYTCTBYET.
Bo Bcex ocTaJbHBIX CJIy4asixX CTAaBUTCA olleHka () 6a/110B.

Tabauna oTBeToB K 3agaHusaM yacrteii A, Bu C
Al A2 A3 A4 A5 A6 A7 Bl B2 Cl1
B1 3 1 3 2 2 2 3 231 131 | 10 A; 30 Ix

Pemienue 3ananuii yactu C
Bapuanr 1

o Al &
Hcnonb3ys 3aKOH 3JEKTPOMarHUTHOM MHAYKIUKN &g = —L A, Tonmydaem Al = %At =10 A.
L

IZ
DHeprust MarHuTHoro noyit W = - = 30

Kpurepun oueHuBanus
MaxkcuMalibHO€E KOJIM4ecTBO OayuioB — 14

Tao0auna nepesoaa 0a/1J10B B OIIEHKY

Yuciio 0217108 0-3 4-7 8-11 12-14
Onenka 2 3 4 5
3apanue 2.
BapuanTt 1

<(3JleKTpOMaFHI/ITHLIe KO0JIe0aHUS M BOJHbI»

Al. B ypaBHeHUU TapMOHHYECKOTO KOJieOaHus ( = (m COS(mt +@o) BeMunHa, CTOSIIIAS
0]l 3HAKOM KOCHHYCAa, Ha3bIBACTCS
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4) dazoi;

5) aMruMTYyIOH 3apsaa;

6) LUKINYECKON 4acTOTO;
7) HavanpHOU (ha3oil.

A2. llenb ¢ aKTUBHBIM CONPOTHUBIEHUEM M300paxaeT cxema

5) A; A 3 B r
6) b;
7) B; o [} — g o § o 4
(o] 1T o o] -1
8) T.
A3. Ha pucyHke mokasaH rpauK 3aBHCHMOCTH CHIIBI TOKA B METAJUTHYECKOM
IPOBOAHKKE OT BpeMeHu. Onpenenanre i A

aMIUTUTYJy U YaCTOTY KOJeOaHM CUITbI TOKA. Al

2 4+

1) 10 MA, 8 T's;

2) 10 MA, 4 Tii; T : e
3) 5MA, 0,125 I';
4) 5MA, 0,25 T'n. =1

A4, Vpasuenne u = 310 cos(wt) BeIpaXkaeT 3aBUCUMOCTD HAIIPSLKEHHS Ha
KOHJIEHCAaTOpE OT BPEMEHHU B KOJieOaTeIbHOM KOHTYpe. B HEKOTOPBIE MOMEHT BpeMEeH!U
u =310 B, pu 3TOM 3HEpPrUs

2) B KOHJCHCATOPE U KATYIIKE MaKCHMaJIbHBbI,

3) B KOHJEHCATOpPE MaKCUMAaJIbHA, B KaTYIIIKe MUHUMAJIbHA;

4) B KOHJICHCATOPE MHHUMAJIbHA, B KATYIIIKE MAaKCUMAaJIbHa,

5) B KOHJEHCATOPE U KATYIIKE MUHUMAJIbHBI.

AS. Kak u3meHuTCst ieproj; COOCTBEHHBIX ||
AIEKTPOMArHUTHBIX KOJeOaHMi B KOHTYpE, €ClIn [ |
ko4 K nepeBectu u3 nosioxenus 1 B monoxeHue 27

1) yBenmmuwntcs B 3 pasa; oL

2) yMEHBIUTCS B 3 pasa; — 21 &
3) yBeqmuuTcs B 9 pas; M

4) ymeHbIuTcs B 9 pas.

AG6. 1o yyacTKy 11enu ¢ COpOTUBICHUEM R TEUET mepeMEeHHbIN TOK, MEHSIOIUICS 1O
FapMOHHYECKOMY 3aKOHY. B HEKOTOPBII MOMEHT BPEMEHU JEHUCTBYIOIIECE 3HAUEHUE
HaNpsHKEHUSI HA 3TOM YYaCcTKE YMEHBIIWIIN B 2 pa3a, a €ro CONMPOTHUBICHUE YMEHBIIIH
B 4 pa3a. [Ipu 3T0M MOIIHOCTh TOKA
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4) ymeHbIIUTCS B 4 pasa,
5) ymeHbmUTCS B 8 pas;
6) He U3MCHHUTCS,

7) yBemuuMTcs B 2 pasa.

A7. Cuna Toka B nepBUYHOM 00MOTKe TpaHchopmaropa 0,5 A, HanpsbKkeHHne Ha e€
koHIitax 220 B. Cuina Toka Bo BTopuuHoi oomMoTke 11 A, HanpsbkeHue Ha e€ KoHiax 9,5
B. Onpenenure KIIJ tpanchopmartopa.

2) 105%; 2) 95%;  3) 85%; 4) 80%.

B1.B Ta6JII/II_Ie IMOKa3aHO, KaK U3MCHAJICA 3aps ] KOHACHCATOpPA B KoJ1e0aTeaIbHOM
KOHTYpPEC C TCHCHUCM BPCMCHU.
t105c | 0 | 1 [ 2 [ 3 | 4 [ 5 [ 6 [ 7 8] 9
0, 10%Kn | 2 |[142| 0 |-142] -2 [-142] 0 [142| 2 |142

Boeruncnure EMKOCTh KOHJIEHCATOPA B KOHTYPE, €CJIM MHIYKTUBHOCTD KaTYILIKK PaBHA
32 mI'n. OTBeT BbIpa3uTe B MUKO (papagax U OKPYTIUTE A0 JECATHIX.

B2. KosnebarenbHblil KOHTYp paguonepeaTduKa CoOAepKUT KoHaeHcaTop EMKOCThIo 0,1
HO U KaTymKky HHIYKTUBHOCTBIO 1 MKI'H. Ha kako# jyirHe BOJTHBI paboTaeT
paguonepenaruyrk? CKOpPOCTh PaCIPOCTPAHEHHS SIIEKTPOMATHUTHEIX BOIH ¢ = 3 - 10°
Mm/c. OTBET OKPYIJIUTE JIO IIEJIBIX.

C1. B xonebaTenbHOM KOHTYPE, COCTOSIIIEM U3 KaTYIIKH UHAYKTUBHOCTBIO 2 ['H 1
KOHJEHCaTopa eMKOCThIO 1,5 MK®D, MakcMManbHOE 3HAYCHHE 3apsijia Ha IUIACTUHAX 2
MKKJ1. OnpenenuTs 3HaueHHe CUIIbl TOKa B KOHTYpE B TOT MOMEHT, KOT/1a 3apsij Ha
IUTACTUHAX KOHAEHcaTopa cTaHeT paBHbIM 1 MKKIL.

Kpurepuu oueHuBaHus:

OuenuBanue 3aa1aHuii yacTeii A u B

3a BBITIOJIHEHHUE 3aJaHMA A yuamuiics noixydaer 1 0a, eciv BEIOpaHHBINA UM OTBET COBIIAIACT C
yKa3aHHBIM B TaOJIHMIIE OTBETOM.

3a BoInIoNIHEHHE 3aaHuA B ydamuiics nonydaer 2 6aJjiia, eciiv 3arMcaHHblii UM Habop 1udp
COBIQ/Ia€T C YKa3aHHBIM B Tabmnuie; 1 6aji, eciiu B 0TBeTe UMeeTcs XOTs Obl oAHa omuoka; 0
0aJ1J10B, €CJIH OIINOOK 00JIee OTHOIA.
O6mue npaBuJia oneHnBanus 3aganini C

» 3a BeimosHeHue 3aganus C yqanmiics momy4aeT 3 6ana, ecau B peleHnn
NPUCYTCTBYKOT NPABWJILHO BbINOJHEHHbIE CJIeYIOIINe 3JIeMEHThI:

- MPaBUJIHHO 3aMKCaHbl HEOOXOIUMBIE [T PEIICHUS] ypaBHEHUS (3aKOHbI);

- MPaBUJIHHO BHITMIOJTHEHBI alrebpandeckue Mpeoodpa3oBaHus U BEIUMCICHUS, 3alIMCaH BEPHBII
OTBET.

yyalumiicsi MMeeT npaso :

JIOBOJIUTH PEIICHHE 0 KOHIIA B OOIIEM BHJIE, a 3aT€M IO/ICTABIATh YNCIOBHIE TaHHBIC, WIH JeNIaTh
MIPOMEXKYTOUHbIEC BHIYMCIICHHUS;
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> 3aJaHHe OLEHHBAETCA 2 0aJLIaMH, eCJIH
-clleNiana oIMOKa B MPEoOPa30BAHUSX HITU B BEIYUCIICHUSIX
580071
- IPY BEPHO 3aMMCAaHHBIX UCXOHBIX YPABHEHHIX OTCYTCTBYIOT MPeoOpa30BaHUS WU BBIYU CIICHUS.

> 3ajaHue oleHUBaercs 1 6aju1oM, eciu
- cJenaHa omuOKa B OJTHOM U3 UCXOJHBIX YpaBHEHHH
NI
-0JTHO M3 HEOOXOIMMBIX UCXOTHBIX YPAaBHEHHI OTCYTCTBYET.
Bo Bcex ocTaIbHBIX €JIy4YasixX CTAaBUTCA oneHka (0 6as10B.

Taoauna oTBeTOB K 3agaHusiM yacteid A, Bu C

Al | A2 | A3 | AAd | A5 | A6 | AT Bl B2 Cl1
Bl 1 1 3 2 1 3 2 50,7 n® 18,84 m 1 MA

Pemienue 3aganuii yactu C
Bapmuanr 1

Kputepun oneHuBanus
MaxkcuMalibHOE KOJINYEeCTBO OayuioB — 14

Ta0auna nepesoaa 0aJ1J10B B OLIEHKY

Yucs10 0217108 0-3 4-7 8-11 12-14
Ounenka 2 3 4 5
3aganue 3
Bapuant 3

«OnTuka. CBeToBbI€ BOJTHBI»

Al. Ha pucynke nmokasan xoJ qydeil B coouparomieii nuH3e. KakoBa onruueckas cuia
ATOU JINH3BI?

\‘w\___ \:g—-\"’—
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1) 33 aoTp 2) 0,33 aoTp 3) 27 notp 4) 0,27 notp

A2. 3a Henpo3payHbIM JUCKOM, OCBEIICHHBIM IPKHUM UCTOYHUKOM CBETA HEOOJIBIIOTO
pa3mMepa, B IEHTPE TEHU MOKHO OOHApYXUTh cBeTyoe NsATHO. Kakoe ¢uznueckoe
SBJICHUE MIPU 3TOM HaOmrogaeTcs?

1) npenomiieHue cBeta 2) moasipu3aius cBeTa

3) nudpakius cBeTa 4) nucnepcusi cBeTa

A3. Tlonb3ysce npuBeAEHHON TaONMIIEH, ONIpeIeTuTe MoKa3aTelb MPEeTOMICHUS
CTEKJIA.

1) 1,68 2) 1,47 3) VoI o 200 300 600 700

0,66 4)1,08 sin a 0,34 10,50 0,87 | 0,94

A4. Jlyd cBera NpoXOJUT MOCIEI0BATEIBLHO

4epe3 Tpu CpCabl C IMOKA3aTCILIMUA ITPCIIOMIICHHA nl Ny,
N2, N3. Ha PUCYHKC ITOKAa3aH X0 CBCTOBOI'O JIy4da.
Kaxk cooTHOCATCS mokazaTenu IMPCIIOMIICHU A n2
cpen.
nj

1) N1> N2> N3
2) N1< N2 N2> N3
3) N1 >Ny N2 < N3

4) n1< < ng

AS. Ha pucynke npeacTaBiIeHbl CIIEKTPBI
pa3nu4HbIX BeuecTB. Kakue a1neMeHTsl A
MIPUCYTCTBYIOT B COCTaBE HEM3BECTHOIO
COEJIMHEHHUA? B
1) Tonpko A
B
2)AuB
3)Aub Il o
4)A,buB
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A6. Ha noBepxHOCTh TOHKOM IPO3payHON MIIEHKH HOPMAJIBHO MAJaeT My4OK Oes1oro
cBeTa. B oTpaxk€HHOM CBETE IUIEHKA OKpalleHa B 3eJEHBINA BET. [Ipu ucnoabp30BaHnu
IJIEHKYU TAKOM K€ TOJIIIMHBI, HO C YyTh MEHBIIUM ITOKA3aTEIEM MIPETOMIICHUS, €€
oKpacka Oyner

1) TonbKoO 3enéHOM
2) TOJIBKO MOJTHOCTHIO YEPHOI
3) HaxOoAUThCS OJIMKE K CUHEH 00J1acTH CIIEKTpa

4) HaXOaUThCsI OJIMKE K KpaCHOM 00JIacTH CTIeKTpa

A7. OnHa cTOpOHA TOJICTOM CTEKJISTHHOW MJIaCTUHbI
UMEET CTYIIEHUYATYIO MIOBEPXHOCTh, KaK IMOKa3aHO Ha
pucynke. Ha miiactuny, nepneHauKyIsipHO ee &
MTOBEPXHOCTH, MATaCT CBETOBOM My4OK, KOTOPHIN
MIOCJIE OTPAKEHUS OT TIJIACTUHBI COOMpAETCs

JTUH30M. JlJTMHa nmaarole CBETOBOM BOJIHBI paBHA g 9 >
600uM. [Tpn KaKOM HaMMEHBIIIEM 3HAYEHUU BBICOTHI <
cTyneHbKr 0 MHTEHCHBHOCTH CBeTa B (DOKYCE JIUH3BI

OyaeT MUHHUMAaIbHOM ?

1) 75um 2) 150uMm 3) 300aM 4) 1200aM

B1. IIpoBenure cooTBETCTBUE MTPUOOPOB U HAOIIOMACMBIX C UX TTOMOIIBIO SBICHUN

A. Bo3nyiHblil KIIMH 1. nmudpakums cBeTa
b. JIazepHsblii 1uck 2. uarepdepeHIus cBeTa
B. IInactuna typmanuna 3. nucnepcusi CBeTa

4. monsipusaius CBeTa

B2. ITy4ok cBeTa nepexoauT U3 BO3Ayxa B Boay. HacTtora cBETOBOW BOJIHBI — V, JJIMHA
CBETOBOM BOJIHBI B BO3/1yXE€ — A, TOKa3aTeb MIPEIOMIICHUS BObI OTHOCUTEIBHO
BO3/lyXa — N. YCTAaHOBHUTE COOTBETCTBUE MEKIY (DU3NICCKUMHU BEITMINHAMU U
dbopMyamu, MO0 KOTOPHIM UX MOXXHO PaCCUUTATh.

A. CKOpOCTBh CBETA B BOJIE 1 nAa

b. CkopocTth cBETa B BaKyyMe

N
<IN
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C1. Ha audpakiuonnyto pemieTky ¢ nepuogom 0,005 mm nagaet 6enblii cBeT. Ha
AKpaHe, HaXO/ISIIEMCs Ha PACCTOSTHAM | M OT peleTkr 00pa3yroTcs KapTHHA
audpakmun cBeta. OmnpeaennuTe pacCTOSHUE Ha YKPaHE MEX/IY TIEPBBIM H BTOPHIM
MaKCUMYMOM KpacHOro cBera 4 = 750 HM.

Kpurtepuu ouenku:

OuenuBanue 3a1aHuil yacteii A u B
3a BBINIOJIHEHUE 3a/IaHUsA A ydaniuiics noaydaer 1 6anJi, eciy BbIOpaHHBIN UM OTBET COBMAJIAET C
YKa3aHHBIM B TaOJIUIE OTBETOM.
3a BhINOJIHEHHUE 3aaHus B yuamuiics nosyyaet 2 6aJiia, eciiy 3anucaHHblii uM Habop uudp
COBIIQJIACT C YKa3aHHBIM B Tabmwuie; 1 0aji, eciii B OTBeTe UMeeTCs XOTs ObI oHa ommoka; 0
0aJ1J10B, €CJIM OIINOOK 00JIee OTHOA.
O0uue npaBuJia oueHnBanusi 3axanuu C
» 3a BeimosiHeHUe 3a1aaus C yganuiics moayvaer 3 6ajia, ecjid B peleHun
NPUCYTCTBYIOT NPABWJILHO BBINOJHEHHbIE CJIeYIONIHe YJIeMEHThI:
- IPABWJIBHO 3amMCaHbl HEOOXOAMMBIC JIJISl PEIICHUS YpaBHEHUS (3aKOHBI);
- IPABWJIHHO BBITIOJIHEHBI areOpandeckue mpeoOpa3oBaHusl ¥ BRIUMCICHUS, 3aIUCAH BEPHBIN
OTBET.
yyalumiicsi MMeeT NpaBo :
JIOBOJIMTH PEIIECHUE 10 KOHIIa B 00IIEM BHUJIE, & 3aT€M IOJICTABIISATh YUCIOBBIC JaHHBIC, UJIH JIeTaTh
MIPOMEKYTOYHBIC BEIYMCIICHHS;
> 3aJaHHe OLleHHBaeTcs 2 0a/uIaMu, eCJIu
-c/eNiaHa omuoKa B IpeoOpa30BaHUSX MU B BEIYHCICHUSIX
WJIn
- TIPY BEPHO 3alMCAHHBIX UCXOAHBIX YPABHCHHIX OTCYTCTBYIOT IPEOOPa30BaHUs U BEIYMCIICHUS.

> 3ajaHue ouneHuBaercs 1 0aj1oM, eciin
- cllenaHa omudKa B OJTHOM U3 UCXOJIHBIX ypaBHEHUI
5810
-0JTHO U3 HEOOXOIUMBIX UCXOIHBIX YPAaBHEHUN OTCYTCTBYET.
Bo Bcex ocTaibHBIX CIy4asix cTaBUTCs oneHka () 6anos.

Tabauna oTBeTOB K 3aganusaM yacteii A, Bu C

Al A2 A3 A4 | AS A6 A7 B1 B2 Cl
B1 1 3 2 2 4 3 2 214 34 0,164
Pemenne 3aganuii yactu C
Bapuanr 1
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dsing = mA

singp = —

sing, =

sing, =

mA

d

1-750-107°

“5.10-6  —015= ¢, =86"
2-750-107°

T 5-106 0,30 = ¢, =17,5°

(0.4
tgqo=T:,aOX=L-tgq0

0X,=1-tg8,6°=0,151
0X,=1-tg17,5° = 0,315
0X,— 0X,=0,315— 0,151 = 0,164 M

Kputepuu oneHuBaHus

MaxkcuManbHOE KOJINYeCTBO OautoB — 14

Ta0auia nepesoaa 0aJJI0B B OILIEHKY

Yucao 0a1,10B 0-3 4-7 8-11 12-14

Ounenka 2 3 4 5

5.4 TH®OOPMAIIMOHHOE OBECIIEYEHHUE BbIIIOJIHEHUSA

OcCHOBHBIC HCTOYHUKU:
ActpoHomus. MeTonuueckne pekoMeHAamuu: MeToa. mocooue: PexkomenmoBano PI'BY
«DUPO» / T.C. demenko, E.B. AnekceeBa, [1.M. CxkBop1ioB u ap., - M., OULl «Akanemus»,
2024.
EcrectBo3nanue. ®usuka. Camoiinenko I1.U. EcrecrBo3nanmne. ®u3uka. M3manue: 6-¢ u3m.,
2020

3. JlomosHuTeJbHAS JIUTEPATypa:

YyeOnas auTeparypa
®uszuka g npodeccuil U CrnenuarTbHOCTEH COLMaIbHO-3KOHOMHYECKOTO M I'YMaHUTapHOTO
npoduieit: coopuuk 3anau: Unsun B. A., baxtuna E. 0., Bunorpanosa H. b., Camoiinenxo I1.
H.- M.: Akanemus, 2024

HNuTepHer-pecypesnl:
«O0ako 3HaHU - MeIua-KOJUIeKIHA U(POBBIX 00Pa30BaTEIbHBIX PECYPCOB MO
MaTeMaTHYeCKUM, €CTECTBEHHBIM U T'YMaHUTAPHBIM HayKaM.
®denepalbHbIN HEHTP HHPOPMALIMOHHO-00pa30BaTeNbHBIX pecypcoB: www. fcior. edu. ru
Axanemuk. CroBapu u sHIMKIONeand: Www.dic.academic.ru
I'moGanteka. ['mobanbHas 6ubIMOTEKa HayYHBIX pecypcoB: www.globalteka.ru
Jlyumnast yaeOHast tureparypa: www. st-books.ru

. Poccuiickuii oOpazoBarenbHbli mopTai. JlocTylmHOCTh, KauecTBO, 3PPEKTUBHOCTD): WWW.

school.edu.ru

. DnexTpoHHas 6ubnuoTeyHas cucrema : www.ru/book

. ObpazoBarenpHble pecypcesl MHTepHEeTa — Du3nka: www.alleng.ru/edu/phys.htm

. Emnnas xosekuus mudpoBeIx 00pa3oBaTeNbHBIX pecypcoB: WWw. school-collection.edu.ru
. yueOHO-MeTommueckas razera «@usukay: https//fiz.1september.ru
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