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1.ITacmopT KOMILIEKTA KOHTPOJbHO-0LEHOYHBIX CPEACTB

OcBoenne conepxanusi yueOHou maucuumnabl OV ][ 06 «Pusmka» obecreunBaeT TOCTHIKECHUE
00y4arolUMUCS CIEAYIOUIUX pPe3yabTaTOB:

JIMYHOCTHBIX:

JIloco3nanue 00y4arIIMMHCT POCCUUCKON IpakIaHCKOW HIICHTUYHOCTH;

JI2 rOTOBHOCTB K CaMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIECHHUIO;

JI3 nanuuue MOTUBALIUU K OOYYEHHUIO U TMYHOCTHOMY Pa3BUTHIO;

JI4 ueneHampaBlIeHHOE pa3BUTHE BHYTPEHHEH IO3ULUU JIMYHOCTM HA OCHOBE JyXOBHO-
HPaBCTBEHHBIX LEHHOCTEN HapoaoB Poccuiickoii ®enepanuu, HCTOPUYECKUX W HALMOHAIBHO-
KyJbTYpHBIX Tpaguuud, (opMUpOBaHHE CHCTEMBbl 3HAUYMMBIX LIEHHOCTHO-CMBICIOBBIX YCTAHOBOK,
AHTUKOPPYILIMOHHOTO MHPOBO33pPEHHs, IPABOCO3HAHUS, HKOJIOTMUECKOH KyJIbTYPBl, CIIOCOOHOCTHU
CTaBUTb LIEJIU U CTPOUTH )KU3HEHHbIE TJIAHBI.

MeTanpeIMeTHbIX:

M1 ocBoeHHBIE 00YYArOIIUMHUCS MEXITPEIMETHBIC TOHATUSI U YHUBEPCAIbHbBIE Y4eOHbIC IEHCTBHA
(perynsTUBHBIC, IO3HABATENbHbIC, KOMMYHHKATHBHbIE);

M2 cnocoOHOCTh MX HCHOJB30BAaHUS B NO3HABATEJIbHON M COLMAIBbHOM MPAaKTUKE, TOTOBHOCTh K
CaMOCTOSITENIbHOMY TLJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOU IeATeIbHOCTH, OpraHu3alui y4eOHOro
COTPY/ZIHMYECTBA C TEJArOTMYeCKUMU pPAOOTHUKAMH M CBEPCTHUKAMH, K YYacTUIO B IOCTPOCHHUH
WHIUBUAYATbHON 00pa30BaTeIbHON TPACKTOPUU

M3 oBnaneHne HaBbIKaMH Y4eOHO-HCCIIE0BAaTENbCKOM, TPOEKTHOM U COLIMATIbHON e TEIIbHOCTH

NnpeMeTHBbIX:

IT1 ChopMUpOBaHHOCTH MPEACTABIECHUN O POJIU U MecTe (PU3UKU U aCTPOHOMHUU B COBPEMEHHOMU
HAy4YHOUM KapTHHE MHUPA, O CUCTEMOOOpasyrolleil poau (pU3MKU B pPa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKH
Y COBPEMEHHBIX TEXHOJOTHH, O BKJIAJIe POCCUHCKUX M 3apYOCKHBIX yUCHBIX-(DU3UKOB B Pa3BUTHE HAYKU;
MOHMMaHHe (PU3NYECKOM CYIIIHOCTH HAOIIOAAaeMBIX SIBICHHH MHKpOMHpA, MakpoMHpa M Merammupa;
MOHMMaHUE POJIM ACTPOHOMUU B MPAKTUYECKOM JESATENbHOCTH 4YeNOoBeKa M JajibHEHIIeM Hay4yHo-
TEXHUYECKOM Pa3BUTUH, POIU (U3UKU B (POPMHUPOBAHUU KPYrozopa M (PyHKIHMOHAIBHOW I'PaMOTHOCTH
YesioBeKa JJIsl PEeLeHUs] IPaKTUUECKUX 3aay;

I12 ChopmHupoBaHHOCTh YMEHUH pacno3HaBaTh (pu3nyecKue siBIeHUs (MPOLECcChl) U OOBIACHATh UX
Ha OCHOBE M3yUEHHBIX 3aKOHOB: PaBHOMEPHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE,
CBOOOJHOE MaJeHUE TeJ, JBMKEHUE IO OKPYKHOCTH, MHEPIMs, B3aUMOAEUCTBHE Tel, KoyiebaTenbHOe
JBUKEHHE, PE30HAHC, BOJIHOBOE JABWXKEHUE; TUPPY3usi, OpOyHOBCKOE IBUKEHUE, CTPOCHUE KUAKOCTEN U
TBEPJIBIX TeJl, U3MEHEHUE 00beMa TeJl IIPU HarpeBaHuu (OXJIaKECHUN), TEIUIOBOE PaBHOBECHE, UCTIApEHHE,
KOHJICHCAllUs, [IJIaBIeHNE, KpUCTAJIIIN3alusl, KUIIEHUE, BIa)KHOCTh BO3/1yXa, CBSI3b Cpe/lHEN KMHETUYECKOU
SHEPIUU TEIJIOBOTO JABMKEHMSI MOJIEKYJ ¢ aOCOJIIOTHOW TeMIepaTypoil, MOBBIIIEHNE JaBJICHUS ra3a Mpu
€ro HarpeBaHUU B 3aKPHITOM COCYJE, CBSI3b MEXAY IapaMeTpaMd COCTOSHUSI Tra3a B H30IPOLECccax;
JIEKTpU3alMsl TeJl, B3aUMOJEHCTBUE 3apsioB, HarpeBaHHWE IPOBOJHUKA C TOKOM, B3aUMOJEHCTBHE
MarHuToB, 3JEKTPOMarHUTHas WHAYKLHWSA, AEWCTBUE MAarHUTHOTO TMOJii Ha MPOBOAHUK C TOKOM H
JBYOKYIUICS 3apsijl, EKTPOMAarHUTHbBIE KOJIEOAHUsI M BOJIHBI, PSMOJIMHEWHOE PACIpOCTpaHEHHE CBETA,
OTpakeHUe, MperoMyeHHe, uHTepdepeHus, AUPPaKIUsS MU MOJSpPU3aLUs CBETa, JAMCIEPCHS CBETa;
¢dorosnexTpuueckuii 3¢ ¢eKT, CBETOBOE [aBJIE€HUE, BO3HUKHOBEHHE JIMHEHUYaTOro CrHeKTpa aroma
BOJIOPO/Ia, €CTECTBEHHAs! M UCKYCCTBEHHAs paJHOAKTUBHOCTB;

[13 BrageHue  OCHOBOMOJAralOMMMU  (PU3MYECKMMM  TOHATUSAMHM M BEJIMYMHAMU,
XapakTepu3yromuMu  (u3nyecKkue mporecchl  (CBA3aHHBIMM € MEXaHHYECKHUM  JBHIKEHHEM,
B3aMMOJICHCTBHEM TeJ, MEXaHUUECKUMH KOJIeOaHUSIMU M BOJIHAMH; aTOMHO-MOJIEKYJIIPHBIM CTPOCHHEM
BEIIECTBA, TEIJIOBBIMU MPOLECCAMH; JJIEKTPUYECKHMM M MarHUTHBIM TOJISIMHM, 3JEKTPUYECKUM TOKOM,
3JIEKTPOMArHUTHBIMH KOJEOAHUSIMM W BOJHAMM; ONTHYECKMMHU SIBJICHUSMH; KBAaHTOBBIMU SIBJICHUSMH,
CTpOEHHEM aToMa M aTOMHOIO sipa, pPaJuOAKTUBHOCTHIO); BJAJIEHUE OCHOBOIIOJIAraloIIUMHU
ACTPOHOMUYECKUMU TIOHATUSAMH, IO3BOJSIOLIMMHU XapaKTEPHU30BaTh IPOLIECCHl, IPOUCXOIAIINE Ha
3Be3/1aX, B 3BE3JHBIX CUCTEMAX, B MEKTalaKTHUECKOU cpefie; ABUKEHHE HEOECHBIX TeJl, YBOJIIOLIMIO 3BE3]]
u BcenenHoi;



[14 Bnanenue 3aKOHOMEPHOCTSMM, 3aKOHAMU U TEOPUSAMHU (3aKOH BCEMUpPHOro TsaroreHus, I, I u
III 3akonbl HpI0TOHA, 3aKOH COXpAHEHUS MEXaHUYECKON IHEPTHH, 3aKOH COXPAHEHUS UMITYJIbCa, TPUHIIMIT
CYNEpPHO3ULMM CWJI, HPUHLMII PABHOIPABHOCTU HMHEPLUAIBHBIX CHUCTEM OTCUETA; MOJEKYJISPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHHUS BEUIECTBA, Ia30Bble 3aKOHBI, NEPBBIA 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXPAaHEHHUs 3JIEKTPUUECKOro 3apsana, 3akoH Kyiona, 3akoH Oma s ydacTka 1enu, 3akoH Oma Juis
IIOJIHOM DJIEKTPUYECKON 1enu, 3akoH Jxoynsa - JIeHnma, 3aKOH 2JIEKTPOMAarHUTHOM HMHIYKLUH, 3aKOH
COXPAHEHHUsl SHEPIUH, 3aKOH MPSMOJMHENHOr0 pacIpOCTPAHEHUs CBETA, 3aKOH OTPAa’KEHUsS CBETa, 3aKOH
IIPEJIOMJICHUSI CBETA; 3aKOH COXPAHEHMs DHEPIMM, 3aKOH COXPAHEHHs MMITYJIbCA, 3aKOH COXPaHECHHs
AJIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPAaHEHUS MacCOBOI'0 YMCia, OCTyJaThl bopa, 3aKOH paguoaKTUBHOTO
pacrazia); yBepeHHOE HCII0JIb30BaHHE 3aKOHOB M 3aKOHOMEPHOCTEH NpH aHaau3e (PU3NYeCKUX sIBICHUH U
IIPOLIECCOB;

I15 Ymenue yuuThIBaTh IPAHULBI IPUMEHEHHS N3YUYEHHBIX (PU3MUECKUX MOJENIeH: MaTepuabHast
TOYKa, MHEpLUAIbHAsI CUCTEMA OTCUETA, UCAJIbHBIN I'a3; MOAEIU CTPOEHUS ra30B, KUIKOCTEH U TBEPABIX
TeJ, TOYCUHBIM JIEKTPUYECKUN 3apsifl, AIepHas MOJENb aTOMa, HyKJIOHHAs MOJEIb aTOMHOIO siipa IIpH
penieHny GU3HYECKUX 3a/1a4;

I16 BrageHue OCHOBHBIMHM METOJIaMU HAY4YHOT'O MO3HAHUS, UCIIOJIb3yEMbIMH B (PM3UKE: IPOBOIUTD
npsiMble M KOCBEHHBIE M3MepeHHs (M3NYECKUX BEIMYMH, BHIOMpAs ONTUMAIIBHBIA CIIOCOO M3MEpEeHUs U
UCIOJIb3Ysl HM3BECTHBIE METOABl OLIEHKH IIOTPEIIHOCTEM WM3MEPEHUH, IPOBOAMUTH HCCIECJOBaHHE
3aBUCUMOCTEH (PU3MUECKUX BEIMYUH C WCIOIB30BAHUEM MPSAMBIX W3MEPEHUH, OOBACHATH IMOIyUYCHHBIE
pe3yJbTaThl, UCHIOJB3Ys (PU3NUECKUE TEOPUH, 3aKOHBI U MOHSITHUS, U JeJaTh BBIBOJIbI, COOMIOATh MpaBHiIa
0e30macHOTO TpyJAa IpH TNPOBEICHHM HCCIEIOBAHUN B paMKax ydeOHOTO JKCIEpUMEHTa W ydeOHO-
HCCIIEIOBATEICKOW JIEATEIBHOCTH C HCHOJb30BAaHHEM LUQPOBBIX H3MEPUTENBHBIX YCTPOHCTB U
nmabopaTtopHOro 000pyAOBaHUS;, CHOPMHUPOBAHHOCTH MPEACTABICHUN O METOJAX IOTYYCHHS HAYIHBIX
aCTPOHOMUYECKUX 3HAHWM;

[17 CdhopMHUPOBAaHHOCTh YMEHHUS pEIIaTh PacueTHBIC 3aJaddl C SIBHO 3aJaHHON (U3MYECKOU
MOJIEJIBIO, UCTONb3Ys (PM3NYECKHE 3aKOHBI U NMPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJjaud BbIOMPAThH
(GU3NIECKyI0 MOJEIb, BBIACTATh (PU3MUECKUE BETHMYMHBI U (POPMYIIBI, HEOOXOAUMBIC ISl €€ PEIIeHHUs,
MIPOBOJIUTH PACUeThl U OLEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HA4YeHUs (pu3nyeckod BETMUYMHBI; pelaTh
KaueCTBEHHbIE 3aJjaul, BBICTpauBasi JOTHYECKN HEMPOTUBOPEUUBYIO LIEMOYKY PACCYXJAEHUN C OMOpOoil Ha
M3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHMUS;

I18 CdopmupoBaHHOCTH YMEHHUSI NPUMEHSTH TMOJYyYEHHbIE 3HAHUS 1 OOBSICHEHHS YCIOBHUI
npoTekaHus GU3NYECKUX SBJICHUN B MPUPOJE U JUI MPUHATHUS MPAKTUUYECKUX PELICHUH B MOBCEIHEBHOM
KHU3HU A7 oOecrieyeHuss O€30MacHOCTH IMPHU OOpalieHUH ¢ OBITOBBIMU NPUOOpaMU M TEXHUYECKHUMH
YCTPOMCTBaMHU, COXPaHEHUs 370POBbsl M COOIIOIEHHUS] HOPM 3KOJOIMYECKOTO MOBEACHUS B OKpY Karomei
cpele; TOHMMaHHE HEOOXOJUMOCTH MPUMEHEHMsS JIOCTHXKEHUN (UMK M TEXHOJOTMH A
palMOHAIBLHOTO TPUPOAOIOIB30BAHNUS;

I19 CdopmupoBaHHOCTH COOCTBEHHOW MO3UIMHU MO OTHOUIEHHIO K (U3MYECKON HHpOpMaIuH,
MOJIyyaeMoil M3 pa3HbIX HMCTOYHHKOB, YMEHHUH HCIOJb30BaTh LU(PPOBbIE TEXHOJOTUHM JJs IOUCKA,
CTPYKTYpUPOBAHHUS, UHTEPIPETAMU U NPEICTaBICHUS YYEeOHONM M HAy4YHO-TIONYJSpHONW HHQOpMalNH;
pa3BUTHE YMEHUI KPUTHUECKOTO aHAIM3a MOoTy4aeMoil HHpOpMallny;

I110 OBnanenue ymeHHsIMH pabOTaTh B TPYMIE C BHIIOJHEHUEM PA3IMYHBIX COI[MAIBHBIX POJIEH,
IUTAHUPOBATh paboTy TPYIIIb, PALMOHATIBHO PACHPEACIATh IEATENbHOCTh B HECTAaHAAPTHBIX CUTYAIHsIX,
a/IeKBaTHO OLICHMBATh BKJIAJ] KaXJI0r0 U3 YUaCTHUKOB TPYIIIHI B PEHICHHE pacCMAaTPUBAEMON MPOOIIEMBI;

IT11 OBnanenue (chOpMUPOBAHHOCTH MPEACTABICHUI) NMpaBUIaMH 3alIMCH (U3MUECKUX (OpMYIT
penbedHo-ToueuHOo cucteMbl 0603HaueHuit JI. bpaiins (171 ciensix ¥ cnaboBUAAIINX 00yYarOIIUXCs).

PesynbraThl ocBoeHMs HampasieHbl Ha (opmupoBanue odumx (OK) u npodeccnonanbubix (I1K)
KOMITETECHIIM:

OK 01. Beibupatb crioco0bl pemieHus 3a1a4 npo(eccCHoHaIbHON 1eATeIbHOCTH TPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHAJIN3a U MHTepHpeTanuyu HHpopMarum,
1 UHGOPMAIIMOHHBIE TEXHOJIOTUH JIJIS1 BBITIOJHEHUS 33]1a4 TPo(ecCcroHalIbHOM 1eSTelbHOCTH;

OK 03. IlnmanupoBaTh M peaIH30BBIBATh COOCTBEHHOE NPOPECCHOHATBHOE W JIMYHOCTHOE
pa3BUTHE, PEANPUHUMATENBCKYIO JEATEIbHOCTh B IPOPECCHOHATIBHON cepe, UCIoIb30BaTh 3HAHUS 110
MIPaBOBOW M (PMHAHCOBOM IPaMOTHOCTHU B Pa3IMUHBIX )KU3HEHHBIX CUTYaIHIX;

OK 04 D¢ddexTnBHO B3anMOACHCTBOBATH U pabOTaTh B KOJIJICKTHBE U KOMAH/IC;



OK 05 OcymecTBisaTh YCTHYI0O U NHCbMEHHYIO KOMMYHHUKAIMIO Ha TOCYJAapCTBEHHOM SI3BIKE
Poccutickoit deneparuu ¢ yaeToM 0COOCHHOCTEH COIMAIBLHOTO U KyJIbTYPHOTO KOHTEKCTA.

OK 07 CopelicTBOBaTh COXPAHEHHUIO OKPY’KAIOIIEH Cpenbl, pecypcocOepekeHUI0, MPUMEHSThH
3HaHUS 00 M3MEHEHUM KJIMMAaTa, NPUHLUIBI OEpeXIIMBOTO MPOU3BOJACTBA, YPPEKTUBHO AEHCTBOBATH B
Ype3BbIYANHBIX CUTYaLMSIX;

1K 2.4 BbInosHATh UCTIBITAHUE COOMPAEMbIX WIM COOPAHHBIX Y3JI0B M arperaTroB Ha CIELHaIbHbIX
CTEHJIaxX.

OcBoeHue coiepkaHus y4eOHOH AMCHUUIUIMHBI 00ECHEeYMBAeT JIOCTHXKEHHME  CIEIyHOIUX
JMYHOCTHBIX pe3ynbTaroB Bocniutanus (JIP):

JIP1 Oco3naromuii cedst rpakagannHoM Poccuu m 3amuTHUKOM OTEYecTBa, BBIPAKAIONIUNA CBOIO
POCCHIICKYI0 MACHTHYHOCTh B IOJIMKYJIBTYPHOM M MHOTOKOH()ECCHOHAIBHOM POCCHICKOM OOIIECTBE U
COBPEMEHHOM MHUPOBOM coobmiecTBe. Co3HaromMi CBOE€ €AMHCTBO ¢ HapoaoMm Poccum, ¢ Poccuiickum
roCyJ1apCTBOM, IEMOHCTPHUPYIOIIUN OTBETCTBEHHOCTD 3a Pa3BUTHE CTpaHbl. [IpOsABISAIOMINI TOTOBHOCTD K
3amure PonuHBIL, CIOCOOHBIA apryMEHTHPOBAHHO OTCTAauBaTh CYBEPEHUTET M JOCTOMHCTBO HapojJa
Poccuun, coxpaHsaTh U 3alUIIaTh HCTOPUUECKYIO MpaBay o Poccuiickom rocyaapcrse.

JIP4 IlposBisomni 1 IEMOHCTPUPYIOLUINI YBaXCHUE K TPYAy YEJIOBEKA, OCO3HAIOIINN LIEHHOCTh
COOCTBEHHOTO TpyJa W TpyAa APYTUX JIOACH. ODKOHOMHYECKH AaKTUBHBIM, OPUCHTHPOBAHHBIA Ha
OCO3HaHHBIM BBIOOpP cdepbl NPOoPecCHOHATBHON JEATEIbHOCTH C YYETOM JIMYHBIX JKU3HEHHBIX IUIAHOB,
noTpeOHOCTEl CBOEH CEMBbH, POCCHICKOro oOmiecTBa. BpIpaxkalommii OCO3HaHHYI0 TOTOBHOCTH K
MOJIyYEHHIO TNPO(eCcCHOHANBHOTO 00pa30BaHMsl, K HENPEphIBHOMY OOpa30BaHUIO B TEUCHHE >KU3HU
JIEMOHCTpUPYIOIIMH  MO3UTUBHOE  OTHOLIEHHE K  PETYJIMPOBAHMIO  TPYAOBBIX  OTHOILECHMI.
OpueHTHpOBaHHBIH Ha caM000pa3zoBaHME M NPOPECCHOHATIBHYIO MEPENOATOTOBKY B YCIOBHUSIX CMEHBI
TEXHOJIOTMYECKOI0 YKJIaZa U COMYTCTBYIOIIMX COLMANIbHBIX nepeMeH. Ctpemsimuiics K pOpMUpPOBaHUIO B
CEeTEBOM cpe/ie IMYHOCTHO U NPOPECCHOHATBHOIO KOHCTPYKTUBHOIO «LIHU(POBOTO CIEa».

JIP13 T'0TOBBIN COOTBETCTBOBATH OXKHAAHUSAM PAaOOTONATENEH: aKTUBHBIN, MPOESKTHO-MBICIISIIHIA,
3G GEKTUBHO B3aMMOAEUCTBYIOLUIMM M COTPYAHUYAIOLUIMM C KOJUIEKTHBOM, OCO3HAHHO BBINOJHSIOIINI
npodeccuoHambHbIe  TpeOOBaHUS, OTBETCTBEHHBIH, NYHKTYyaJdbHbIM,  JUCUUIUIMHUPOBAHHBIMN,
TPYAOIIOOUBBIM, KPUTUYECKU MBICIISLINH, JEMOHCTPUPYIOLIUI MPO(HECCHOHABHYIO KU3HECTOUKOCTD.

JIP19  VYmpaastommii  coOOCTBEHHBIM — NPO(GECCHOHAIbHBIM  pa3BUTHEM,  pe]iaeKkcuBHO
OLIEHUBAIOIINI COOCTBEHHBIN KU3HEHHBIN OMBIT, KPUTEPUH JTMUHON YCIIEIIHOCTH, IPU3HAIOIINN IEHHOCTD
HenpepbeIBHOrO 00pa3zoBaHusa. @opMoii aTTecTaluy 0 y4eOHOW JUCIUIIMHE SIBISIETCS - dK3aMeH

IHacnopt
(poH1a OLIEHOYHBIX CPEACTB
no gucuunianne OY ][ 06 «Puzukay

(HaUMEHOBAHHUE JMCIUTUTHHBI)

PesynpraTsl
JIMYHOCTHBI
Ne Konrponupyemslie pas3zesns (TeMbl) ( OCTHRIC, HaumenoBanue
* MEXKNPEAMETHBIC,
/i JUCIUTIINHBI OLIEHOYHOI'O CPEJCTBA
IpeAMETHBIC
pe3yabTAThI)
1 | Pa3gen 1. Mexanuka
J1-4 YCTHBIN OITPOC, MTPAKTUYECKHE
1.1 Kunemaruka M1-3 paboThl, IPE3EHTALNY, TOKIAbI
I11 - T111
J1-4 Y CTHBIN OIIPOC, IPAKTUYECKUE
1.2./lunamuka M1-3 paboThI, Mpe3eHTAINH,
I11 - 1111 JIOKJIaJbI,
1.3.3aK0HBI COXpaHEHHS B
MEXaHHKE
2 | Paznen 2. Moaekyasipaasi pusuka




2.1 OCHOBBI MOJIEKYJIIPHO-

J1-4

YCTHBIN OINPOC, TPAKTHUECKHE

CUHETHIECKOH TEODII M1-3 paboThI, Ipe3eHTaIIH,
p I11 -I111 coo0IIIeHnE
J1-4 Y CTHBIN OIPOC, MPAKTUYECKUE
2.2 TepmonuHamuka M1-3 paboThI, MPE3EHTAINH,
I11 - 1111 JTOKJIAJbI,
2.3 ArperaTHoe COCTOSIHUE 11 -4 YcTHBIN onpoc, MpakTHYECKHe
BEILIECTBA U MI-3 paboThI, TPE3CHTAINH, JOKIIAbI
(bazoBoe npespaileHue 1 - Il 1 ,
YKUJIKOCTEN U Ta30B.
Pa3zgea 3 DuiekTpoauHaMuka
J1-4 YcTHBIN onpoc, TPaKTUYECKUE
3.1 DnekTpuyeckoe mosie M1-3 paboTBhI, Mpe3eHTAUH, JOKIIa IbI
I11 - I111 ,
J1-4 CTHBIN OIIPOC, MPAKTUYECKUE U
3.2 3aKOHBI TOCTOSIHHOTO y poc, 1p
M1-3 nabopaTopHbIE pabOTHI,
ANEKTPUYECKOTO TOKA
I11 - 1111 MPE3EHTALNH, TOKJIAJIbI
VYerHbIl onpoc
. J1-4
3.3 DneKkTpuYeCcKuil TOK B MI-3 [IpakTudeckue u 1a00paTOpHBIC
Pa3IUYHBIX Cpeliax 1 - 1111 paboThI
TecTtupoBanue
J1-4 YcTHbIl onpoc, 1abopaTopHbIe
3.4 MarauTHoe 1oJie M1-3 paboThI, Mpe3eHTAIUH,
I11 - 1111 JTOKJIAJIbI,
3.5. DnekTpomarHuTHas
WHIYKITAS
Pazpnen 4. KosieGanusi 1 BOJIHBI
J1-4 THBIN OII MPAKTUYECKU
4.1 Mexanudeckue KojeOaHus e Onpoc, Tip CORHe
o BOJHDL MI1-3 paboThI, MPE3EHTAIUH, JOKJIA b
I11 - I111
YeTHBII onpoc
J1-4
4.2 DneKTpOMarHuTHhHIE MI-3 [IpakTuueckue paboThI,
KOJIeOaHUs U BOJTHBI JTOKJIaJIbl,
IT1 - I111
TectupoBanue
Paszpen 5.0nTnka
YceTHBII onpoc
a1 -4 [IpakTrueckue paboOThI
5.1 Ilpupona crera MI1-3 P p ’
MpEe3eHTAalHH,
I11 - 111
TecTtupoBanue
J1-4 VYcrHbIl onpoc
5.2 BonHOBBIE CBOMiCTBa cBeTa | M1-3 [IpakTuueckue padboTh
I11 - 1111 TectupoBanue
Pasnea 6. KBantoBasi puszmnka
VYeTHbI onpoc
J -4 [IpakTuueckue paboThI
6.1 KBanToBas onTuka MI1-3 Hpe3eHTa . p ’
M1 - 11 P HHH,
TectupoBanue
VYeTHbI onpoc
J1-4
6.2 ®u3nka aToMa 1 AaTOMHOT'O MI1-3 [IpakTuueckue paboThI,
anpa Mpe3eHTallH
TectupoBanue

Pasznea 7. Ctpoenue BeeneHHoi




N J1-4 YCTHBII OITPOC, TPAKTUYECKUE
7.1 Crpoenue ConHeuHoun
CHCTEMbL M1-3 paboThI, TPEe3CHTAIINH, JOKIIAIbI
IT1 - T111
J1-4 YCTHBIN OIIPOC, ITPAKTUYECKUE
7.2 DBosronns Beenennon M1-3 paboThl, IPE3eHTAIUH, JOKIIA bl
IT1 - 1111

2. Pe3yJILTaTbI O0CBOCHUHA yqeﬁﬂoii AUCHUIIJIMHBI, MOJJIC/KAIIIUE ITPOBEPKE

2.1. B pesynbrare arrecTany MO Y4YeOHOW AMCIMILIMHE OCYIICCTBIISCTCS KOMILICKCHAS
MIPOBEpPKa CIEAYIONMX YMEHUI U 3HAHW, a TAK)Ke TUHAMUKA (DOPMUPOBAHHS OOIIMX KOMITCTCHIIUH
Tabmuna 1

DopMBbI U METOABI
KOHTPOJISA M OLIEHKH
pe3yabTaTOB 00y4eHHsI

Pe3ysabTarsl 00yyeHus

JInuHOCTHBIE: Wureprperanus pe3yabTaToB
JIloco3Hanue OOy4YarONMMHUCS POCCHUHCKOW TIpakJaHCKOW | HAOIIOAECHHUH 32
UJICHTUYHOCTH; JeSTeIbHOCTbIO

JI2 TOTOBHOCTH K CAMOPa3BHUTHIO, CAMOCTOSTEIBHOCTH U | 0OyYaromierocs B mpouecce
CaMOOMPE/ICIICHHIO; OCBOEHHUs yueOHOM

JI3 HaJINn4ue MOTHUBalluu K JUCHUIIIINHBI.

00y4eHHIO U JIUYHOCTHOMY

pa3BUTHIO;

JI4 uenenanpaBlieHHOE pa3BUTHE BHYTPEHHEW MMO3ULIUU
JIMYHOCTH HA OCHOBE JYXOBHO-HPAaBCTBEHHBIX UEHHOCTEH
HapojoB  Poccuiickoii  ®Denepanmu, UCTOPUYECKUX U
HAlIMOHATbHO-KYJIBTYPHBIX TpaJIuLIi, dhopmupoBaHue
CHCTEMBl 3HAUMMBIX [IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTHUKOPPYNIMOHHOTO  MHPOBO33PEHMS,  MPABOCO3HAHMUS,
HKOJIOTHYECKON KyIbTYpbl, CIHOCOOHOCTH CTaBUTh LETU U
CTPOUTH KU3HCHHBIC IJIAHBI.

MeranpeamerHsble: NunuBuyanbHO-IPOEKTHBIE
M1 ocBOEHHbIE 0OYUAKOIMMUCS MEXKITPEAMETHbIE MOHATUS 1 | PaboThl, Pedpeparsr.
yHHBEpCAIbHBIE  y4eOHble  aeiicTBus  (perynstuBHBlE, | [Ipe3eHTannm.
Mo3HaBaTeIbHbIe, KOMMYHHKATHUBHEIE); Teopueckue paboThl.

M2 crocoOHOCTh WX HCIOJB30BaHMS B IO3HABATEIILHOW H
COLMAJIBHOW TMPAKTUKE, TOTOBHOCTb K CaMOCTOATEIBHOMY
MJIAHUPOBAHUIO W OCYIIECTBICHUIO YYEOHOW JesATEIhbHOCTH,
OpraHu3ay y4eOHOrO COTPYIHHUYECTBA C TENarOrH4eCKUMHU
pabOTHUKAMU W CBEPCTHUKAMH, K YYaCTHIO B TOCTPOCHUU
WHANBUIYyaIbHON 00pa30BaTENbHON TPaeKTOPUHU

M3  oBmameHue HaBBIKAMU  Y4EOHO-HCCIIEIOBATEIBCKOM,
MIPOEKTHOM M COLIMAJIbHOM AEATEIbHOCTH

IIpenmeTHble: Tekymmit KOHTPOJIb:

[Tl CdopmMupoBaHHOCTH MPEACTABICHUA O pPOIU M MeECTe PEUTHHIOBAs OLICHKA
GU3UKA W acCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE 3HaHUH CTYJEHTOB IO
MHUpa, O cucTemooOpa3zyromiei ponu (U3MKK B Pa3BUTUU JUCLIMIUIMHE,
€CTECTBEHHBIX HAyK, TEXHUKHH COBPEMEHHBIX TEXHOJIOTHI, O YCTHBIA KOHTPOJIb,
BKJIaJIle POCCHUUCKHX U 3apyOEKHBIX YUYEHBIX-(U3UKOB B TECTUPOBAHUE,
pa3BUTHE HAyKHU; TMOHMMaHHE (U3NYECKOM CYIIHOCTH KOHTPOJIbHBIE PaOOTHI.

HAOMIOTaEMBIX  SIBJICHM  MUKpOMHpa, Makpomupa u | IIpoMexyTOUYHBIN KOHTPOIIb:
MeramMupa; MOHUMaHWE POJIM ACTPOHOMHUHU B MPAKTUYECKOW | SK3aMEHaIMOHHas paboTa

ACATCIIbHOCTHU YCJIOBCKa n ,Z[aJIBHefILHeM Hay4HO-
TEXHUYECKOM PAa3BUTHUU, POIU (GU3MKH B (HOPMHPOBAHUU




Kpyrozopa U (yHKIIMOHAIBHOW TPAaMOTHOCTH YeJIOBEKa IS
pELICHUS TPAKTUYECKUX 3a]1aY;

I12 ChopmupoBaHHOCTh YMEHUW pacmo3HaBaTh (U3HUECKHE
siBIIeHUST (TIPOIECChI) U OOBSACHATh MX HAa OCHOBE M3YYCHHBIX
3aKOHOB: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPAMOJUHEHHOE
JIBIDKEHUE, CBOOOMHOE TAJeHHWE TeJ, JBHXKEHHUE II0
OKPY)KHOCTH, HHEPIIHSI, B3aUMOJICHCTBUE TeJ, KoJieOaTeIbHOE
JIBUKCHHUE, PE30HAHC, BOJIHOBOE JBIDKEHUE; Iuddy3us,
OpOYHOBCKOE JIBHJKEHUE, CTPOCHHE J>KHUJIKOCTEH MU TBEPIbIX
TeJ, U3MEHEHHEe o0beMa TeJl IPU HarpeBaHUU (OXJIKICHUN),
TEIJIOBOE PaBHOBECHE, UCTIAPEHUE, KOHICHCAIINsI, IJIABJICHUE,
KpUCTAJUIM3alMs, KUIIEHWE, BIAXHOCTh BO3AyXa, CBS3b
CpeaHEed KUHETUYECKOW DJHEPrHUM TEIJIOBOTO  JABUYKEHHUS
MOJICKYJT ¢  aOCOJIIOTHOM  TEeMIIepaTypol, IOBBIIICHHUE
JABJICHUsSI Ta3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYIIE,
CBA3b MEX]ly ITapaMeTpaMU COCTOSIHUS ra3a B U30Ipolieccax;
AIIEKTpU3AIMs TeJl, B3aUMOACHCTBUE 3apsioB, HarpeBaHUE
MPOBOJHMKA C  TOKOM, B3aUMOJCHCTBHE  MarHUTOB,
AIIEKTPOMArHUTHAsT MHAYKIHS, IACHCTBUE MAarHUTHOTO IO
Ha [POBOJHUK C TOKOM M  JABWXKYIIUWCA  3apsii,
AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, MPSMOJIMHEHMHOE
pacrpocTpaHeHUue  CBETa,  OTPaXXEHHUE,  IPETOMIICHUE,
uaTepdepenusa, audpaknuss W TOJApHU3aNMs  CBETa,
aucriepcusi cBera; (ortodnekTpudeckuii 3PQekT, cBeToBOEC
JaBJICHUE, BO3HUKHOBEHUE JIMHEHMYATOTO CIEKTpa aroma
BOJIOPOJIa, €CTECTBEHHAS] U UCKYCCTBEHHAs! PaIMOAKTUBHOCTb;
[13 Bnamenue  OCHOBONOJATAIOIIMMH  (PU3UYECKUMHU
MOHITUSMH U BEIMYMHAMHU, XapaKTEPU3YIOMIMMH GU3NIECKUE
mporecchl  (CBA3aHHBIMM C MEXaHUYECKUM JIBIDKCHHEM,
B3aUMOJICHCTBHEM Te€JI, MEXaHUYCCKUMH KOJICOAaHUSIMH H
BOJIHAMH; aTOMHO-MOJICKYJSIPHBIM CTPOCHHUEM BEIECTBa,
TEIJIOBBIMM TIPOLIECCAMU; 3JEKTPUYECKUM M MAarHUTHBIM
MOJIAIMH,  DJIGKTPUUYECKUM  TOKOM,  DJIEKTPOMArHUTHBIMU
KOJICOAHUSMH H  BOJHAMHU, OINTHYECKHUMH  SIBJICHUSMH,
KBaHTOBBIMU SIBJICHUSIMU, CTPOEHHUEM aToMa MaTOMHOTO sipa,
PaANOAKTUBHOCTEIO); BJIaJICHUE OCHOBOIIOJIArarIMMHU
ACTPOHOMUYECKUMHU TTOHSTHSIMH, TTO3BOJISIOIIIUMH
XapaKTepHU30BaTh MPOLECCH], MPOUCXOAAIINE Ha 3BE31aX, B
3BE3/IHBIX CHCTEMaX, B MEXTaJlaKTUUECKON CpeJie; IBIKCHHE
HEOECHBIX TeJI, SBOJIIONHNIO 3Be3/1 1 BeeneHHoi;

[14 Bnanenue 3aKkOHOMEPHOCTSMH, 3aKOHAMH WM TEOPHUSAMU
(3axoH BcemupHoro Tsrorenus, I, II u III 3akons HeioToHa,
3aKOH  COXPAaHEHHWS  MEXaHWYECKOM  DSHEpPruH,  3aKOH
COXpaHEHUs1 MMMYJbCa, MPUHUUII CYNEPHO3ULIUU  CUJI,
MIPUHITAIT PABHOMPABHOCTH WHEPIIHATBHBIX CHUCTEM OTCUETA;
MOJIEKYJISIPHO- KMHETHYECKYI0 TEOPHIO CTPOEHUS BEIECTBA,
ra3oBbIE 3aKOHBI, TEPBBIM 3aKOH TEPMOJWHAMUKH; 3aKOH
COXpaHEHUsl ANMEKTPUUECKOro 3apsna, 3akoH Kyrnona, 3akoH
Oma s ywacTka 1enu, 3akoH Owma i MOJTHOMN
JNIEKTpUYECKOW 1enu, 3akoH JDxkoyns - JleHma, 3akoH
AIIEKTPOMArHUTHOW WHIYKIIMH, 3aKOH COXPAHEHHS SHEPTHH,
3aKOH MPSMOJIMHEMHOTO pacnpoCTpaHEHUsI CBETa, 3aKOH
OTpaXEHUsI CBETa, 3aKOH TNPEJIOMJICHHS CBETa; 3aKOH
COXpaHEHUsl SHEPIHH, 3aKOH COXPAHEHHUS HMITYJbCA, 3aKOH
COXpPAaHEHUSl AJIEKTPUUYECKOrO 3apsifia, 3aKOH COXPaHEHUs




MacCOBOTO YHCIIA, TIOCTYNIaThl bopa, 3aKOH paInoakTUBHOTO

pacnaza);  yBEPEHHOE  HCIOJb30BAaHHE  3aKOHOB U
3aKOHOMEPHOCTECH TIpH aHajau3e (U3MYECKUX SBICHUA U
IIPOLIECCOB;

II5 YMmeHue yduThIBaTH I'DAHMLIBI IPUMEHEHUS H3YyYEHHBIX

¢u3nuecknx Mojenel: mMarepuajgbHas TOYKA, WHEepIUaIbHAs

CHUCTEMA OTCYETA, UACAIBHBIN Ia3; MOJCIN CTPOEHUS Ta30B,

JKUJIKOCTEN U TBEPIBIX TEJI, TOUCUHBIN AIEKTPUUECKUAN 3apsil,

AJIepHas MOJIe]b aTOMa, HYKJIOHHAas MOZENb aTOMHOIO spa

IpY pelieHnn GU3NIECKUX 3a/1ay;

I16 BnaneHue OCHOBHBIMM METOJAMHU HAayYHOI'O I1O3HAHUSA,

UCIOJIb3YEMbIMH B (DU3UKE: IPOBOAUTH MPSAMbIE U KOCBEHHBIE

u3MepeHust (U3NYECKHX BEIMYMH, BBHIOMpAs ONTHMAaJbHBIN

Croco0 U3MEpPEeHUs! U UCIOJIb3ysl U3BECTHBIE METO/bl OLIEHKU

INOTPELIHOCTEN  M3MEPEHUM, INPOBOAUTH  HCCICIOBAHUE

3aBUCUMOCTEH (U3MUECKUX BEIMYMH C MCIIOJIb30BAHUEM

HOPSIMBIX HM3MEPEHUHN, OOBACHATH IOJyYEHHBIE PpE3yJbTarhl,

UCTIONB3Ys PU3MUECKHUE TEOPUHU, 3aKOHBI U MOHSTHUSA, U JI€1aTh

BBIBOJIbI; COOJMIOAATh MpaBuia Oe30macHOro Tpyaa Ipu

IPOBEIEHUM  MCCIEOBaHUH B paMKax  y4eOHOro

HKCIIEPUMEHTA U y4eOHO- MCCIIEI0BATEIbCKON JI€ATEIbHOCTU

C HUCIIOJIb30BaHUEM LU(POBBIX U3MEPUTEIbHBIX YCTPOUCTB U

1a00paToOpHOTO 000opyI0BaHUS; c(OpMUPOBAHHOCTb

IOPEICTaBICHUH O  METOAAaxX  IOJIy4eHHs  Hay4dHBIX

aCTPOHOMUYECKUX 3HAHUU;

I17 ChopMHUpOBaHHOCTh YMEHUS peIIaTh PACUETHbIC 33/1a4u C

SBHO  3aJaHHOM  (uU3MUYECKOHM  MOJENbI0,  UCIONB3YS

¢u3nyeckre 3aKOHbl M TPUHIMIIBI, Ha OCHOBE aHAJIN3a

yCIIOBUSL 33Ja4M BbIOMpaTh (PU3HYECKYIO MOJEIb, BBIIEISTH

¢u3nueckre BeJWYMHBI U (POPMYsbI, HEOOXOIUMBIE JUIS €€

pelleHns, TPOBOAUTH pacueTbl U OLIEHHWBaTh pPEaNbHOCTh

MOJYYEHHOTO 3HaueHWst (PU3MUYECKOM BEJIMYMHBI, pelarhb

KaueCTBEHHbBIE 3aJauu, BBICTpauBas JIOTUYECKHU

HENPOTUBOPEUMBYIO LIEMOYKY PACCY)KIEHUH C ONOpOH Ha

U3yYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U  (U3NYECKUE

ABJICHUS;

I18 CdopMHupOoBaHHOCTH YMEHHSI MPUMEHSTHh MOJy4YEHHbIE

3HaHUS A OOBSCHEHMs YCIOBHM NMpOTeKaHUs (PU3NUYECKUX

SBJICHUI B IPUPOJIE U JJISI IPUHSTUS MPAKTUUYECKUX pPEIIeHUN

B [TIOBCETHEBHOM KHU3HH JUIsl 0OecredeHus: 6e30MacHOCTH MpU

oOpaiieHun ¢ OBITOBBIMU HpHOOpPaMHU U TEXHUYECKUMU

YCTPOUCTBAMM, COXPAHEHMS 3/10POBbSI U COOMIONEHHUS HOPM

SKOJIOTUYECKOTO  TOBEINEHHS B  OKpYKarollell  cpezne;

NOHUMaHHE HEOOXOAMMOCTH TPUMEHEHHUS JIOCTHXKEHHUU

buzuku u TEXHOJIOTUi IS parroHaIbHOTO

IIPUPOIOTIONb30BAHMS;

19 CdopmupoBaHHOCTE  COOCTBEHHOW  TO3UIIMH IO
OTHOLICHUIO K (u3nyeckoil HUHPOpMAIUK, MOTydaeMo H3
pa3HbIX HCTOYHHMKOB, YMEHUH UCIOJb30BaTh LHU(pOBHIE
TEXHOJIOTUM AJI MOUCKA, CTPYKTYpUPOBAHHUS, UHTEPIPETALUU
W TIPEACTABICHHS  Y4eOHOM W HAyYHO-TIOMYJSIPHOM
UHPOpPMALIMM; pa3BUTHE YMEHUH KPUTHUECKOTO aHaIHu3a
moJrygyaeMoit HH(pOpMaIliy;

I110 Osnagenne ymeHHsMH paboTath B Tpymnme

BBINIOJTHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH, IIIAHUPOBATH




paboTy rpynibl, pallMOHAIBHO paclpeAessaTh AesTeIbHOCTh B
HECTAaHJAPTHBIX CHUTyallMsX, aJeKBAaTHO OICHUBATH BKJIA]l

KQKIOTO M3  yYaCTHHKOB  TPYNIBl B pEIICHUE
paccMaTpuBaeMoi mpoodIeMbl;
I111  Osmamenue (cHOpMHPOBAHHOCTH  IPEIICTABICHUN)

MpaBUJIaMU 3anucH GU3NIECKUX (HOpMYIpebehHO-TOUCTHON
cucteMbl o0Oo3Hauenurr JI. bpaitng (mna  crnenblx  u
CJIa00BUIAIINX 00YHAIOIIUXCS).

@opMbI U METOABI KOHTPOJII M OLEHKH pe3yJbTaTOB OOYyYEHHUS IO3BOJIAIOT IPOBEPUTH Yy
o0yyaroImuxcs He TOJIbKO c(hOpMUPOBAHHOCTh OOMIMX, IPOPECCHOHATBHBIX KOMIIETEHIIMH U JIMYHOCTHBIX

pe3yJabTaTOB BOCIIUTAHUSI:

PesyabTaTnl OcHoBHBIE OKA3aTeJIN OLIEeHKH dopmMbI U METOABI
(ocBoeHHBIE 001IME pe3yJbTarTa KOHTPOJIS1 M OLlEHKH
KOMIICTEHIIMH)

OK 01. BriOupars | YMenue 6€301mm6049HO BIOUPATh HaOnrwonenue u omeHka Ha
CHOCOOBl pelIeHMs] 3aJlad | BAPUAHT B PEIICHUU TOCTABICHHON TEOPETUYECKUX,
npodeccruoHanbHON 3a/1a4¥ UM MPOOIEMbI 1a00paTOPHBIX U
JeSITEIIbHOCTU MPAKTUYECKUX 3aAHATUAX
MPUMEHUTEIHHO K
pa3JIMYHBIM KOHTEKCTaM;
OK 02. Hcnonb3oBarh | YMEHUE N0JIb30BATHCS MHOTUMHU Habnroaenue u onjeHka Ha
COBPEMEHHBIE  CpEACTBA | HCTOYHUKAMHU HH(OPMAINK B PEIICHUN | TEOPETHYECKUX,
MIOUCKA, aHaiau3a U | IOCTaBJICHHBIX 3a7a4 1a00paTOPHBIX U
WHTEpIpeTaIuu MPAKTUYECKUX 3aAHATUAX
uHpopmarmu, u
MH(pOpPMaIIMOHHbIE
TEXHOJIOTUH TUIs
BBITIOJIHCHUS 3a1a4
npodeccruoHaNbHON
JIeSITEJIbHOCTH;
OK 03. IlmanupoBaTh U | YMEHUE NPABUIBHOTO MUIAHUPOBAHUS Habnroaenue u orjeHka Ha
peanu3oBbIBaTh JUIS peain3aliuy Npo(eccCHOHaNbHOIO U | TEOPETUYECKUX,
COOCTBEHHOE JIMYHOCTHOTO Pa3BUTHS B Pa3IUYHBIX 1a00paTOPHBIX U
npodeccuoHanbHOE U | ’KU3HEHHBIX CUTYyalUsIX MPAKTUYECKUX 3aAHATUAX
JUYHOCTHOE pa3BHTHE,
peIIPUHUMATENbCKYIO
JESATEIIBHOCTh B
npodeccruoHaNIbHON
ctepe, UCTIONb30BaTh
3HaHWS 110 TIIPAaBOBOM H
(bUHAHCOBOW T'PaMOTHOCTH
B Pa3IUYHBIX >KHU3HEHHBIX
CUTYalMsIX;
OK 04 DddexruBHO | YMeHHE B3aUMOICHCTBUS C Habnronenue u orjeHka Ha
B3alMO/IEICTBOBATh U | KOJUIEKTUBOM U KOMaHJI0M TEOPETUYECKHX,
paboTarh B KOJJICKTUBE H nabopaTOPHBIX U
KOMaH/Ie,; MPAKTHYECKUX 3AHATHAX
OK 05 OcymecTBiars | YMeHUE rpaMOTHO M3J1arath ycTHyto | HaGnrogenue u orneHka Ha
YCTHYO M IHMCBMEHHYIO | IUCBMEHHYIO KOMMYHUKALUIO Ha TEOPETUYECKUX,
KOMMYHHUKAI[AIO Ha | TOCYIapCTBEHHOM s3bIke Poccuiickoit 1a00paTOPHBIX U
rocyaapcTBeHHOM  si3bike | Degepanuu ¢ ydeToM 0coO0eHHOCTeH MPAKTUYECKNUX 3AHATHUAX
Poccuiickont denepanuu € | COLUAIBHOIO U KYJIBTYPHOTO KOHTEKCTA
Y4ETOM 0CcOOCHHOCTEH




COLMAJIBHOTO u
KyJBTYPHOT'O KOHTEKCTA.

OK 07 ConetictBoBars | [IposiBienue 6epexxauBoro oTHomieHust | HaOmionenne u oleHka Ha

COXpaHCHUIO K OKpY’Karolien cpezie
OKpy>Karolen cpenpl,
pecypcocOepeKeHHIO,
OPUMEHATh  3HAaHUS 00
U3MEHCHUU KIIMMara,
OPUHIUIBL  OEpexIIMBOTO
NIPOM3BO/ICTBA,

3P PEKTUBHO NIEHCTBOBATH
B Ype3BBIYAHBIX
CUTYyalLlUsX;

TEOPETHYCCKHUX,
1a00paTOPHBIX U
HPAaKTHYECKUX 3aHATHIX

Pesyabrarsl

(OCBOCHHbIe OcHoBHbBIE MOKA3aTeIN

npodeccuoHaJIbHbIE OLICHKH pe3yJIbTaTa
KOMIIETEHIIMH)

(I)OprI H METO/bI
KOHTPOJIA U OHCHKH

IIK 2.4 BreimoaHaTs | - npodeccuoHalbHOE TPUMEHEHNE
UCIIBITAHUE  COOMpAEMBIX | TOJYYCHHBIX 3HAHUM MPU aHATU3E

HabGaronenue u onenka
Ha TEOPETUUYECKHUX,

NI CO6paHHBIX y3JIOB U Tpe6OBaHHﬁ TEXHUYCCKOI'O 3aJaHus J'Ia60paTOprIXI/I

arperaTos Ha
CIeUANbHBIX CTEH/IaX.

MNPaKTHYCCKUX
3aHATHAX

JINYHOCTHBIE pe3yJabTaTbl BOCIIMTAHUSA

(I)OprI U ME€TOABI KOHTPOJIAA U
OICHKH PE3YJbTATOB BOCIIMTAHUSA

JIP1  Ocosznatoumii  cebs rpaxnganuHoM Poccunm  u
3alMTHUKOM (OTedecTBa, BBIPAXKAKOUIMM CBOIO POCCUICKYIO
UJEHTUYHOCTD B MOJIUKYJIBTYPHOM u
MHOTOKOH(ECCHOHAIBHOM ~ POCCHMCKOM  O0IlecTBe |
COBpPEMEHHOM MHUPOBOM coobmiectBe. CoO3HaOIMUNA CBOE
enuHcTBO ¢ HapoxoMm Poccum, ¢ PoccuiickuM rocynapcrsom,
JEMOHCTPUPYIOUINM OTBETCTBEHHOCTh 3a PAa3BUTHE CTPaHBbI.
[TpostBASsIIOIIMIT TOTOBHOCTh K 3ammTe POAWHBI, CIIOCOOHBIHM
apryMEHTHPOBAHHO OTCTaWBATh CYBEPEHUTET U JOCTOMHCTBO
Hapona Poccun, coxpaHATP M 3alIMIIAaTh HCTOPUYECKYIO
npaBay o PoccuiickoM rocynapcrse.

Onenka HaOI0ICHUS
Onenka TecTUpOBaHUS
OneHka ycTHOTo orpoca

JIP4 TlposiBisromuii 1 JEMOHCTPUPYIOIINN YBaXKEHUE K TPYAY
YeJIOBEKa, OCO3HAIOIIMNA LEHHOCTh COOCTBEHHOTO Tpylda M
Tpyda JpYyTruX  JIFOJEH. OKOHOMUYECKH  aKTHUBHBIH,
OpUEHTUPOBAaHHBIH  Ha  OCO3HAHHBIA  BBIOOpP  cepsl
npoeCCUOHANIBHOW  JEATENIBHOCTH C  yYeTOM  JIMYHBIX
KU3HEHHBIX  IUIAHOB, MOTpeOHOCTEeH  CBOeW  CeMbH,
poccuiickoro  obmiectBa.  Bplpaxarommii  0co3HaHHYIO
TOTOBHOCTH K MOJYYEHUIO PO()EeCCHOHAIBHOTO 00pa3oBaHus,
K HENpepbIBHOMY OOpa30BaHMIO B  TEUEHHE IKU3HH
JeMoHCTpUpYyIOIIMi MMO3UTUBHOE OTHOILICHUE K
PETyJIUpPOBAaHUIO TPYAOBBIX OTHOWIEHUH. OpUEHTHPOBaHHBIN
Ha caMooOpa3zoBaHue U MPO(HECCHOHAITBHYIO MEPENOTOTOBKY
B YCIOBMSIX  CMEHbl  TEXHOJOTMYECKOIO  yKiIaja |

O1eHka HaOIIOIEHUS
O1nieHKa TECTUPOBAHUS
Onenka ycTHOTo ornpoca




COIYTCTBYIOIIMX COLMAJbHBIX MepeMeH. CTpeMsiuiics K
GbOpMUPOBAaHUIO B CETEBOM  cpeAe  JMYHOCTHO M|
poecCOHANIBHOIO KOHCTPYKTUBHOTO «IIHM(PPOBOTO CIIEIA.

JIP13 T'oTOBBII COOTBETCTBOBATH OKUJAHUSM padOTOAATENCH:
AKTUBHBIM, IIPOEKTHO-MBICIIAIIUH, 3G PEeKTUBHO
B3aUMOJICHCTBYIOIIMNA U COTPYAHMYAIOIIHUNA C KOJUIEKTUBOM,
OCO3HAHHO BBINOJHSIOIMHN NpodeccroHanbHble TpeOoBaHus,
OTBETCTBEHHBIN, IIyHKTYaJbHbIM, JUCLHUIUIMHUPOBAHHBIN,
TPYAOIHOOUBBIH, KPUTHYECKHU MBICIISILINH,
JIEMOHCTPUPYIONIHHA MPOo(eCCHOHATHHYIO KU3HECTOUKOCTD.

Onenka HaOIIOICHUS
Onenka TecTUpOBaHUS
OrueHka ycTHOTo onpoca

JIP19 VYmpapnstomuii cOOCTBEHHBIM MPO(HECCHOHAIBHBIM
pa3BuTHeM, pe(dICKCHBHO OIICHUBAIOIIUNA  COOCTBEHHBIN
JKU3HEHHBIM  ONBIT, KPUTEPUU  JIMYHOM  YCHEIIHOCTH,
MPU3HAIONIMIA [IEHHOCTh HEMIPEPHIBHOTO 00pa30BaHUSI.

OreHka HaOJIOIEHUS
Onenka TecTUpOBaHUS
OreHKa yCTHOTO OIpoca




3. OueHka oCBOeHUS Y4eOHOH TUCIHMIIUHBI:

3.1. ®opMbI U METOAbI OLIEHMBAHUS

Hpe[[MeTOM OLCHKHU CJIYKAT JIMYHOCTHBIC, MCKIIPECAMCTHBIC U MMPCAMCETHLIC PC3YJIbTAThI 06y‘ICHI/ISI.

KOHTpOJ’[L H OLI€CHKA 0CBOCHUS yqeﬁnoifl AUCHHUIIMHBI 11O TEMaM (pa3):[eJ'IaM)

Tab6ua 2

JJieMeHT y4eOHOMi JMCUUIITHHbI

@opMBbI H METO/IbI KOHTPOJIA

Texkymmii KOHTPOJIb

Py0e:kHBI KOHTPOJIb

HpOMe)KyTO‘lHaH aTreCrTanus

dopma KOHTPOJIA IIpoBepsiembie ®opma IIpoBepsiembie ®opma IIpoBepsiembl
pe3yJIbTaThl KOHTPOJIA pe3yJbTaThl KOHTPOJIA e
pe3yJIbTaThl
Pa3znea 1. KonTponbnas JI1-4 OK3aMeH J1-4
Mexanuka paborta M1-3 MI1-3
IT1 - 1111 I11 - I111

1.1. Kunemaruka YcTHBI onpoc J1-4

IIpakTnueckue M1-3

paboThl IT1 - 111

TectupoBanue

MIpe3eHTalMH
1.2 lunamuka VYcerHblii onpoc

[IpakTnueckue J1-4

paboThI MI1-3

TectupoBanue IT1 -TI11

IIPE3EHTALMH
1.3 3akoHBI COXpaHEHHS B MEXaHHUKE | Y CTHBIN OIpOC,

IIPaKTUYECKHE J1 -4

paboThl, M1-3

MpE3EHTALINH, IT1 - 1111

JIOKJIaJIbl,
Paznea 2. KoHnTponbHas J1-4 OK3aMeH Jq1-4
MouJiekyasipHasi puszuka paborta MI1-3 MI1-3

IT1 - 1111 I11 - I111

2.1 OCHOBBI MOJIEKYJISIPHO- \ YcTHBIN onpoc J1 -4




KMHETUYECKOU TEOPUH IIpaxkTrueckue M1-3
paboThl IT1 - 111
TectupoBanue
MIpe3eHTAINH
YceTHBII onpoc
[IpakTrueckue J1 -4
2.2 TepmoauHamuka paboThI M1-3
TectupoBanue IT1 - T111
MIPE3CHTAIUN
2.3 ArperaTtHoe COCTOSIHUE ¥ CTHbIH onpoc
BeIECTBA I [IpaxkTrueckue J1-4
(da3zoBoe MpeBpaIIeHUE KUIKOCTCH U pacore! MI-3
TectupoBanue I11 - 1111
ra3os.
IIpe3enTanuu
Paznea 3. KonTponbHas J1-4 DK3aMeH J1-4
DJIeKTPOAMHAMHUKA paboTta MI1-3 MI1-3
IT1 - 1111 IT1 - 1111
YeTHBIT onpoc
[IpakTrueckue J1-4
3.1 DnekTpuyeckoe noie paboThI M1-3
TectupoBanue IT1 - 1111
MIPE3CHTALUN
YcTHBII onpoc
J1 -4
3.2 3aKOHBI TOCTOSIHHOTO [IpakTnueckue MI1-3
3JIEKTPUYECKOTO TOKA paboThI 1 - TI11
TectupoBanue
YceTHBII onpoc
. J1 -4
3.3 DneKkTpuYeCKUuil TOK B [IpakTuueckue MI1-3
pa3IMYHBIX cpellax paboThI 1 - 111
[Ipe3eHTanuu
Mpocrmeene |14
3.4 MarauTHoe 1nose MI1-3
paboThI Il - T11
MIpe3eHTAINH
3.5. DyeKTpoMarHuTHAsE UHIYKIHS YCTHbIi onpoc JI1 - 4
o [IpakTHueckue MI1-3




paboThI IT1 - 1111
MIpe3eHTAINH
Pa3znen 4. KonTposibHas JI1 -4 DK3aMeH JI1 -4
Kosebanus n pabora MI1-3 MI1-3
BOJIHbBI I11 - I111 I11 -T111
VYcTHBII onpoc
J1-4
4.1 MexaHu4ecKue KoJIeOaHus 1 [IpakTnueckue MI-3
BOJTHBI paboThl 1 - 11 1
TectupoBanue
VYceTHbli onpoc
J1-4
4.2 DnexTpoMaruuTHble konedanust | [IpakTuueckue MI-3
Y BOJIHBI paboThI 1 - 1111
TectupoBanue
Pa3nea 5 KonTponbnas JI1-4 OK3aMeH J1-4
OnTuka paborta M1-3 MI1-3
IT1 - I111 I11 - IT11
5.1 Ilpupona csera YcTHBII onpoc
IIpakTnueckue J1 -4
paboThI M1-3
TectupoBanue I11 - 1111
MIpe3eHTalMH
5.2 YcTHbIH onpoc
. J1-4
BonHoBbIE cBOMiCTBa cBETa IIpakTnueckue MI-3
paboThI 1 - 1111
TectupoBanue
Pa3znen 6 Kontponbnas J1-4 OK3aMeH Jd1-4
DJIeMeHTBhI KBAHTOBOMH pabota M1-3 M1-3
$usuku IT1 - 1111 I11 - I111
ECTHHI/I ompoc 1 -4
6.1 KBanToBas onTtuka DaKTHHeckie MI1-3
paboThI
IT1 - I111
TectupoBanue
oo i
6.2 ®u3nka aTOMa U aTOMHOTO SIpa P M1-3
paboThI 1 - 1111

TectupoBanue




‘ IIPE3CHTALIUN

Paznen 7 KontposnbHas JI1 -4
IBomonus Beesennoi pabota M1-3
IT1 - T111

7.1 Ctpoenune ConHeuHOH cucTeMbl | Y CTHBIN onpoc 11 -4

[IpakTnueckue

paboThI MI-3

IT1 - 111

[Ipe3enTanuu
7.2 DBomotus Beenennoit VeIl onpoc

[IpakTrueckue J1 -4

paboThI M1-3

TectupoBanue IT1 - 1111

MIPE3CHTAINH




3.2. TunoBble 3aJaHUS ISl OLIEHKH OCBOEHMS Y4eOHOM JUCIUNINH
3.2.1. TunoBsble 3aJaHUA IJI8 ONEHKH 3HAHUI
Tect nmo pazgeny «Mexanuka» (1BapuaHrT)

1. Yro Ha3bIBaeTCS MPOUJICHHBIM ITyTEM?

1) BekTOp, IPOBEACHHBIN U3 Hauaja KOOPAWHAT B KOHEUHOE MOJI0KEHUE TOUKH;

2) JUIMHA TPAeKTOPHH;

3) n1MHUA, KOTOPYIO ONUCBIBAET MaTepuaibHasi TOUKa pU ABHXKEHUU;

4) Moayb MepeMeIleHuUs Tela.
2. Kakoe 13 MpuUBEJCHHBIX BBIPAKECHUH COOTBETCTBYET (hOpMyJIe Il MPOMIEHHOTO Ty TH MPH
PaBHO3aMEIJIEHHOM JBUXEHUU

1) Vot + at? /2 2) Vot + at? /2 3) vot - at? /2 4) Av-t;
3. Yenosek mportien 1o npsimoit 30 M, MOBEpHYJI MO MPSAMBIM yTiIoM | miporen emie 40 m. Onpenenure
nyTh (L) u Monynb nepemenienus (S) yenoBexa.

1).L=70m;S=0. 2).L=S=70m. 3). L=70 m; S=50 m.  4). L=40 m; S=70m
4. Teno, OpolLIEHHOE TOPU3OHTAILHO ¢ OAIIHU BBICOTOM 6 M, yIano Ha pacCTOSHUU 8 M OT OCHOBAHHS
6amrHu. Uemy paBHO nepeMerieHue temna?
1) 8m 2)6m  3)14wm 4)10m 5.

®opmynmupyeres 1l 3akon HeroToHa Tax...

1. Teno ABMXeTCs paBHOMEPHO B MHEPLIMAIBLHONW CUCTEME, €CJIM BO3JICHCTBUE IPYTUX TEN HE
CKOMIICHCUPOBAaHO

2. Yckopenwue, npuoOperaeMoe TeJIoM, MPSIMO MPOTIOPIHUOHATIBFHO PaBHOICHCTBYIOIICH BCEX CHII,
JeUCTBYIOIMX Ha T€JI0, U 00PAaTHO MPONOPLMOHATIBHO €ro Macce

3. Hampasienue yckopeHus Tella COBIAIaeT C HAIIPaBJICHUEM PaBHOCIHCTBYIOIIEH BCEX CHUII,
JIEHCTBYIOIIUX HA TEJIO

4. Moynb YCKOpPEHUs Tejla MPSIMO MPOTIOPIIMOHAIIEH MOTYJIIF0 PaBHOIEHCTBYIOIIEH BCEX CUIT u
00paTHO MPOMOPIIMOHATIEH Macce Tela
6. yCKOpeHUE BpaIaTeIbHOTO JIBIYKEHUS PABHO

1) ®*R 2) oR; 3) VZ/o R 4) V?/R
7. 3a Kakoe BpeMs IUTBIBYIIIHH MO peKe 0T npoitaet pacctostHue 150 M, ecnu ckopocthb ee TeueHus 0,5
Mm/c?

1) 1,25 mun; 2) 3 muH; 3) 5,75 mun; 4) 5 muH;
8. Teno OpolieHO BEpTHKAIBHO BBEPX C HAa4YaJIbHOU CKOPOCTHIO 6 M/c. Ha Kakyio BBHICOTY MOAHUMETCS
Teno?

1) 1,8 m; 2) 2,4 m; 3)3,6 M 4) 1,2 m;
9. Touka ABMKETCS C TIOCTOSTHHOW CKOPOCTBIO TIO KPYTOBOM TpaeKTOpUU paauyca 3 M. Bpems moaHoro
obopoTa paBHo 6,28 c. KakoBa nuHeiHass CKOPOCTh TOUKH?

1) 2 m/c; 2) 3 Mm/c; 3) 1,5 m/c; 4) 0,5 m/c; ;

10. . TToe3n mumHo¥ 200 M Bbe3kaeT B TOHHENb JTHHON 300 M, ABUTasich paBHOMEPHO CO CKOPOCTHIO V =
10 m/c. Yepes kakoe BpeMsl OH MOJHOCTBIO BBIMET U3 TOHHEIS?
1).30c  2).10c 3).50c 4). 100c

Tect nmo pasgeny teme «MexaHuka». 2 BApMaHT
1. Il 3axon HeroToHa popmynupyercs Tax...
1. Teno ABMXETCSI paBHOMEPHO U MPSIMOJIMHEHHO (MJIM IOKOUTCS), €CIIM HA HETO He JICHMCTBYIOT
Jpyrue Tena.

2. Cwuna ynpyroctu, BO3HUKAIONIAs U AeopMaliy Teja, MPSMO MPOIOPIHOHAIbHA BETHYHHE
a0COIOTHOTO Y UTMHEHHUS

3. eiicTBUE paBHO IPOTHBOACHCTBUIO



4. Tena nelCTBYIOT APYT HA ApPYyra CUJIaMU PAaBHBIMU MO aOCOIIOTHOMY 3HAYCHMIO, HATIPABICHHBIMU
BJIOJIb OJTHOM NPSIMOM M IPOTUBOIIOIO0KHBIMHU 10 HAIIPABJICHUIO.

2. TlepBoHAYaTBLHO MOKOMBIIEECS TEI0 HAYMHACT JBUIAThCS C IOCTOSHHBIM yckoperueM 5-1072 m/c? .
Onpenenuth MyTh, MPOWICHHBIA TEJIOM 3a | MUHYT MOCJIE HaYaia JIBUKEHHUS.
1) 0,009 m;  2) 90 m; 3)32,4 m; 4) 300m;

3. Msta Opocuiii BEpTUKAIBHO BBEPX CO cKopocThio 20 M/c. Uepes kakoe BpeMsi CKOPOCTh Msida

YMEHBIIUTCA B 5 pa3?
1)32c¢; 2)0,8c; 3)2,4c¢; 4) 1,6 c.

4. MarepuasnbHas TOYKa paBHOMEPHO BPAIIAETCs 110 OKPYKHOCTH, COBEpIIasi OAUH 000poT 3a 3 c. Uemy
paBHa yIJIOBasi CKOPOCTb TOYKU?
1)1,6¢c*; 2)2,1¢t; 3)0,8¢c ¢; 4)1ct.
5. Teno, OpolieHHOE BEPTUKAIBHO BBEPX, JOCTUIIIO HanOobIel BbICOTH 10 M 1 ynano Ha
3emutro. YeMy paBHEI Iy Th | 1 mepeMerienune S 3a Bce BpeMsi ero JBHKECHUS ?
D1=20m,S=0Mm 2)I1=10mM,S=0 3)I=10mM,S=20m 4)1=20m, S=10m.
6. Kakoe BbIpakeHUE SIBIISIETCS] BTOPBIM 3aKoHOM HproTOHA

DF=Rv 2)F=ma 3) F12 = —Fo1; 4) F=R'm
7. Iloa UMITyIbCOM TeJIa IOHUMAKOT (GU3MYECKYIO BEIMYHMHY, YMCIEHHO PABHYIO IPOU3BEICHHIO
1) Macchl TeNa Ha YCKOPEHHUE 2) Macchl TeJIa Ha €ro CKOPOCT;

3) cuibl Ha ITyTh, IPOMUACHHBIN TeIOM; 4) CHIIBI HA CKOPOCTb.

8. Yxaxute Gopmyity, BEIpaXKarOIIyI0 3aKOH COXPAaHCHHSI MEXaHUYECKOW YHEPTHH
)ma=const; 2)Exk+Emn=E; 3)Exk+En=const; 4)>mv=const;

9. UneprmanpHasi CHCTEMa OTCYETa — 3TO

1) cucrema oTcuera, B KOTOPOH He IEHCTBYIOT BHEILIHHE CHUIIBI,

2) cuctema OTcueTa, B KOTOPOH BBINOIHSETCS MepBbIi 3akoH HploTOHAa;
3) cucrema oTcyera, B KOTOPOH Tela IBUXKYTCS MOCTyNaTeIbHO;

4) cuctema oTcyeTa, 00JIa1aroIIast HHEPIHEH;

10. Yenosek npomresn o npsimMoit 30 M, MOBEpHYJI MO MPSIMBIM yTIIoM | iporren emie 40 M. Onpenenute
nyTh (L) u Momynb nepemenienus (S) yenoneka.
1).L=70m;S=0. 2).L=S=70m. 3).L=70m; S=50m. 4).L=40 m; S=70m

Tect nmo pasaeny: «MoJiekyJsipHas pu3uka u TepmoauHaMuka (1 Bapuanr)

1.ITo xakoi#t popMyIie MOKHO OIIPEAEIUTH MAaCCy OJHON MOJIEKYJIbI?
1) M/N 2) m/V 3) M/Na 4) NIV 5) Na/V

2. Kakoii npoliiecc Ha3bIBalOT U30TEPMUYECKUM?
1) npoTekaroiuii Npu NOCTOSTHHOM 00BEME;
2) NpOTEKAIIINMI MPU MOCTOSITHHOW TEMIIEPaTypeE;
3) mpoTekaromuii 6e3 Ternaoo0MeHa ¢ OKPYKaIoIIel Cpeaoi;
4) npoTEeKAOMIMI NMPU MOCTOSIHHOM J1aBJICHUU;
5) Takoro mporiecca He CyIeCTBYET.

3. Kakas u3 ¢hopmyn onpesensieT OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-KHUHETHYECKON Teopun?
1) pV=VRT;
2) P = N égnoer 213
3) pV/T=const
4) p = nkT;
5) p = NMo V/3



4. Yto onpenenser Beipakerue 3/2kT?
1) cpenHIO0 KBAaAPAaTUIHYIO CKOPOCTH MOJIEKYJT UCATLHOTO Ta3a;
2) naBiieHUE UACATBHOTO ra3a;
3) BHYTPEHHIOIO SHEPTUIO UAECATBHOIO rasa;
4) 00beM HICATBHOTO Ta3a;
5) CpeqHIO KMHETHYECKYIO YJHEPTHIO MMOCTYMATEIHHOTO ABMKCHUS MOJICKYJIbl UI€aTLHOTO ra3a.

5. MneansHbIM ra30M Ha3bIBACTCS
1) COBOKYITHOCTH MOJIEKYJI, 3aITOJTHSIOMINX COCY/I C HICATHHO TJIAJAKUMH CTCHKAMU;
2) ra3, pazMepaMu MOJIEKYJI KOTOPOTO MOKHO IpeHeOpeyb;
3) ra3, paccTosIHHE MEXy MOJICKYJIaMH KOTOPOTO BEJIMKO 110 CPABHEHHUIO C pa3MepaMu coCy/a;
4) ra3, ciujiaMu B3aUMOJICHCTBHS MEXIy MOJIEKYJIaMUA KOTOPOTO U pa3MepaMy MOJICKYJT MOXKHO
peHeOpeyb;
5) ra3, cuiamMu B3aUMOJICHCTBUS MKy MOJICKYJIaMH KOTOPOT'O MOKHO MPEHEOpeYb.

6. Kakoe n3 ypaBHeHHIi OyIeT ONMUCHIBATh H300apHBIN Tporecc?
1)VIT = const ; 2) pV = const; 3)P/T =const; 4) pV = const;

7. Kakoe KOJIMYeCTBO SHEPTHU MPUXOIUTCS Ha KAKIAYIO CTEIIEHb CBOOOIBI TIOCTYMATEILHOTO U
BpAaIllaTeIbHOIO ABUKECHUS?
1) KT; 2)3kT/2; 3)5kT/2; 4)KT/2; 5) mpaBHIILHOTO OTBETA HET

8. B xonbe BMecTumocThio 240 cm Haxoautcs ra3 npu temreparype 290 K u naBnenun 50 klla. Uemy
PaBHO KOJIMYECTBO BEIleCTBa raza?

1) 0,003 moib;

2) 0,002 momb;

3) 0,006 moB;

4) 0,004 momb;

5) 0,005 momb.

9. I'a3 3anumaet o6weM 0,2 M . Ero oxnaxaarT npu nocTossHHOM jAaBieHuu Ha 25 K, 1 00bemM cTaHOBUTCS
paBubM 0,1 M . Kakoii Obliia mepBOHavalibHAS TEMIIEpaTypa raza?
1) 65 K; 2) 80 K; 3)95K; 4) 70 K; 5)50 K.

10. OmpenenuTh KHHETUYECKYI0 SHEPTHUI0, IPUXOJIAIIYIOCS B CPETHEM Ha OJJHY CTETIEHb CBOOObI
Moutekysl a3oTa N2 mpu temneparype T = 1000 K. Monsipuas macca a3ora 0,028 kr/mMoib.

1) 34,5102 JIx; 2)20,7-102 JTx;

3) 13,8-10% JIx; 4) 6,9-102 Jx; 5) 25,6-10°% Tk

Tect mo pazgeny : «MoJsiekyaspHasi pU3MKa 1 TEPMOIUHAMUKA»(2 BADHAHT)

1. 1 monpb kucIOpoa HaxoauTCes B cocyae oobemom 0,02 M . UeMy paBHaA KOHIIEHTpPAITUS MOJICKYJT B
cocyne?
1)6-102m3;  2)6:10% m3; 3)6-10® M3 ; 4) 3.10%3m3 5) 3-102° M3,

2. B 3akpeIToM OanioHe HaxoauTcs ra3 npu temrneparype 47°C u nasnenuu 25 atm. [1pu kakoi
TEeMIIepaType JaBJIECHUE ra3a MOHU3UTCS HAaS aT™ ?
1) - 17°C; 2) 21°C; 3) - 13°C; 4) 0°C; 5) 37°C.

3. Bripasure B KenbBunax 3nauenue temmnepatypsl; 1700°C.
1)1427° C 2)1973°C 3)1700° C 4)0°C

4. OnpenenuTe AaBJICHUE, OKa3bIBAEMOE ra30M Ha CTEHKH COCYya, €CIU ero MmiIoTHocTh paBHa 0,03 xr/m , a
CpeAHss KBaJpaTU4Hasi CKOPOCTh MOJIEKYJ cocTaBisteT 520 m/c.



1) 0,5 xIla; 2) 2,7 xlla; 3) 4,1 xlla; 4) 1,3 xlla; 5) 3,4 xIla;

5. Onpenenuts HanboJee BEPOATHYIO CKOPOCTh MOJIEKYJ Bojopoa mpu temmneparype T = 600 K.
Momsipaast macca Bojoposa 0,002 Kr/mModb.
1) 1,58 m/c; 2) 2,73 xm/c; 3) 2,52 xkm/c; 4) 1,75 m/c; 5) 2,23 km/c.

6. KakoBo naBiieHue Bo3ayxa B maxrte Ha riyoune 600 M, eciu cunTaTh, YTO TEMIIEPATypa BO BCEH
BBICOTE MOCTOsTHHA U paBHa 23°C, a yCKOpeHHe CBOOOHOTO IaJICHUs HE 3aBUCHUT OT BBICOTHI? [laBneHue
Ha TIOBEPXHOCTH 3eMiu cuuTath paBHbIM 10 [1a. Momnsipaas macca Bo3ayxa pasHa 0,029 kr/mMob.

1) 1,12.10°Ma;  2) 1,04-10°Ia;  3) 1,07-10° Ia; 4)1,02-10° Ia; 5) 1,09-10° ITa.

7. Cpenssisi KBaJpaTUIHAs CKOPOCTh HEKOTOporo rasza mpu temmepatype 0°C pasaa 600 m/c. Ckobko

MOJICKYJI COOCPKUTCA B 1 r aToro raza?
1)3,3-10%; 2) 4,1-10%%; 3) 5,4-10%; 4) 8,7-10%; 5)7,2-10*°

8. Onpenenuth KOAPGUIMEHT BHYTPSHHETO TPSHHS TSl BOJI0pOoIa, uMeroriero temmeparypy 300 K.
Monspsas macca Bogopoaa 0,002-107 kr/mons, 3bdeKTHBHBIH graMeTp MONeKyIIbI Bogopoaa 2,3-10720 w.
1) 8,4.10°Ta-c ;2)7,1-10°Ma-c; 3)5,7-10%IMa-c; 4)4,2:10% Ma-c;
5) 6,5-10° ITa-c.

9. CortacHO MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH, MOJISIPHAS TEIDIOEMKOCTh JIAHHOTO UJICAIBHOTO ra3a
3aBUCUT

1) oT ero Temrmeparypsi,

2) OT ero Macchl;

3) OT XxapakTepa U3MEHEHHS €TI0 COCTOSHHUS,

4) OT ero JaBJCHUS;

5) ot ero o0bema.

10. TerutoBo# ABUraTeIh MOXKET pabOTATh MPU YCIOBUU:
1) TemmnepaTtypa pabodero Tena Bcerzia MeHbIIe TeMIIepaTypbl HarpeBaTelsl U XOJIOIMIIbHIKA;
2) TemIieparypa XoJOJWIbHUKA MEHbIIIE TeMIIepaTypbl HarpeBaTels;
3) TemnepaTypa pabouero Tena Bcerja 0obliie TeMIepaTyphl U HarpeBaTeNs U XOJI0UIbHUKA;
4) TemnepaTypa HarpeBatesis Bcerja 0oJbllie TeMIIepaTypbl paboyero Tena

Tect «nekTpoguHamMuka». 1 BapuanT

1. AMnepmeTp BKJIIOYAIOT B 3JIEKTPUUECKYIO IIEMb

1) mocnenoBarenbHO  2) mapaienbHO 3) cMemano
2.Kak n3MeHuTCs cuiia TOKa B AIEKTPUUYECKON 1IETH, €CITU YBETUYHUTh YHCIIO MOCIEI0BATEIHLHO
BKIIFOUCHHBIX HpI/IeMHI/IKOB?

1)yBenuuuThCs 2) yMEHBIIUTHCS 3) HEe UBMEHUTHCS 4) omyctutcs 1o 0 A
3.0npenenuTe CUITy TOKa B AJIEKTPUIECKON TETIH, CITH
e F=5 OM,Fo=10mME=680B -
2O
R_U -

1H)12A 2) 1A 3) 10A 4)5A
4 Ilpu 3ambikannu kirova K cuta Toka | B 001ieit 9acTul ey, BRIXOISIIHN U3 KIIEMMBI A
A

a) VEEIHMHT CA
b vMEHEIITTCA

E) 0CTaHeT oA bes meMeHeHHd



5. 3aKoH oMa Ui yyacTKa LEnH BbIpaxaercs: popmyIioi :

1). I=U/R 2).R=11U 3). U=R/U 4). P=I-U
6. DieKTpoABUTATENb, MTOAKIIOYCHHBIHN K ceT HanpshkeHueM 220 B, notpebmser Tok 8A. Onpenenute
MOIIHOCTb 3JIEKTPOJIBUTATEIS.

1). 17,6 Br 2). 176 Bt 3). 1760 Bt 4. 17600 Br

7.. BEIYHCIIUTE CONMPOTHBIIEHNE 3 KM aTIOMHHHEBOH MPOBOJIOKH CEYEHHEM 9 MMZ, eCIii yeIbHOe
snekTpuueckoe conporusierne 0,03 OM-MM? /M.

1) 27 Om 2)9 Om 3) 10 Om 4) 100 Om

8. Tpu 0AMHAKOBBIX PE3UCTOPA COEAMHEHBI IOCIEI0BATENBHO U BKIIIOYEHBI B LIeNb ¢ HanpsbkeHueM U.
Hanpspkenne Ha KaX10M peE3UCTOpE:

1).3U 2).U/3 3). U? 4). U/9
9.. DnexTpuueckue Jamiibl conpotuieHreM 2 Om u 3 OM coelMHEeHBI MapauieIbHO. Beraucianre nx
o0111ee CONpOTUBIICHHE.

1) 1,2 Om 2)50m 3) 25 Om 4) 10 Om

10. Cuna Toka B pe3ucTopax, COeAMHEHHBIX MMapalIeNbHO, COOTBETCTBEHHO 2 A u 1 A. Haiinure cury
TOKa B HEPA3BETBJIIEHHOM YacTH LICTIH.

)2 A 2)0,5 A 3)3A 4) 5A
TecT «JeKTpoAUHAMUKAY». 2 BAPDUAHT

1. Vkaxxute equHUIY U3MEPEHUS AJICKTPUUCCKOTO HAIPSKEHUS U IPUOOP JJIs €ro U3MEPECHUS
1) B, BartmeTp  2) A,BOJIBTMETP 3)x, amnepmerp 4) B, BonbT™METp
2. IIpu yBenu4eHNH HANPsHKEHUS HAa yYacTKe ey ChJjla TOKa. ..
1) yBenuuuBaercs 2) yMeHbIlaeTcs
3) ocraercs 6€3 U3BMECHEHHS 4) onmyctutcs 10 0 A
3.0mpenenuTh TOK B TpeThel BeTBH, eciu I3 =3A , l= 5A, 14=6A

1) 14A 2) 10A 3) 2A 4) 8A
4. TIPU TIJIOTHOCTU TOKA 10 A/mm? B [IPOBOJJHUKE CEYUEHUEM 4 mm? TEYET TOK ...
1).25 A 2). 2500 A 3). 40A 4). 4 A

5. JIBa mpoBoJa U3 OIHOTO MaTepualia UMEIOT OJJUHAKOBYIO JJIMHY, HO pa3Hble tuameTpsl. Kakoii u3
IIPOBOJIOB CHUJIbHEE HArpeeTcs NMpU MPOTEKAHUU OJHOTO U TOTO XK€E TOKa.

1). IlpoBoa GompIiero quameTpa. 2). IIpoBoa MeHBIIIETO TUaMeTpa.
3). O6a mpoBoaa HarpeBarTCs oAMHAKOBO. 4)O0a MpPoBOAA HE HATPEBAIOTCS

6. UemMy paBHO SKBHBAJIEHTHOE COIPOTHBIIEHUE LIECTH MapaUIeIbHO COSAUHEHHBIX TPOBOIHUKOB, €CITU
conpoTtusieHne kaxaoro 30 Om.

1). 5 0Om 2). 180 Om 3). 50 Om 4).18 Om 7.B
MIPUBEICHHOM cxeme conpoTuBieHre Rz yBemuuninoch. Kak u3MeHUTCS HanpspKeHUE Ha IPYTUX
ydyacTKax Iend, eciau Hanpsbkenne U=45B 7
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1)He usmenurcs 2) YMeHbIuTCS 3) YBenuuutcss  4) omyctutcs 10 0

8. Heckonbko moTpeOuTesneil CoeJMHEeHbI MapaieNbHo. YTO MPOU30HUIET ¢ OCTATBHBIMY , €CIIU OJIHH U3
noTpeOuTeNeil OTKIIIOUUTD:

1) HEKOTOpBIE OTKIIFOYATCS, HEKOTOPBIE OYAYyT MPOIOIHKATh paboTaTh

2) TOXe OTKJItoUaTcs

3) ocranbHble OYAYT IPOAOKATH padoTaTh 9.
J1Ba pe3ucTopa COeIMHEHBI TapajuIeabHO. ECiM K HUM napajuleIbHO MOACOEANHUTSD €111 OJMH PE3UCTOP,
TO CHUJIAa TOKA B HEPA3BETBJICHHON YaCTU LEMH:

1) ymeHbIIUTCS 2) HE U3MEHUTCS 3) yBeIM4HTCS 10.
JIBe TaMIOYKH COETMHEHBI TapaJIIeIbHO, UX COMPOTHBIICHUS COOTBETCTBEHHO paBHbI 2(OM) u 3(Om).

OHpeI[eJ'II/ITL 061uee COIIPOTUBJICHHUC JIAMITIOYCK:
1) 1(Owm) 2) 1,2(Om) 3) 5(0m

Tect o Teme «aekTpoMarnHeTu3m» (Bapuanr 1)

1. Ha npoBoaHMK, TOMEUIEHHBI B MarHuTHoOe mnose, aeictByer cuna 3 H. J[nuHa akTuBHON Yactu
npoBoaHuKa 60 cM, ciiia Toka 5 A. Onpenenure MOy I BEKTOpa MAarHUTHOW WHTyKIIUU TTOJIS.
A.3Tn  b.0,1Tn B.1Tn TI.6Ta  1.100Tn

2. Kakas ¢usnyeckas BeIUYNHA U3MEPSIETCS B BOJIbTAX?
A. Muaykuus nons b. MarauTHbBIM HOTOK B. D1C unaykuuu I'. UanyxkTBHOCTD

3. Yactuma c snextpudeckuM 3apsanoM 8:1071° Kn gpmkercs co ckopocTsio 220 KM/4 B MArHMTHOM
none ¢ maaykuueit 5 Ti, mox yriaom 30°. Onpenenuts 3HaueHne crimsl JlopeHtia.
A.10%H  B.2:10%¥H B.2'10H T.12°10"H  J1.410%2H  E.1,2:'102H

4. TIpsmonuHe#HsIH MpoBoAHKK MmuHOH 10 cM pacmomoxken nmox yraom 30° kK BEKTOpY MarHHTHO¥
nHayknnd. KakoBa cuia Awmrmepa, JEHCTBYIOIas Ha IMPOBOJHMK, Ipu cuie Toka 200 MA wu
uHaykuuu nnons 0,5 Tn?

A.5MH b.05SH B.500H TI.0,02H J.2H

5. Ilpu BABUTraHWU B KaTYIIKy MOCTOSHHOTO MarHWTa B HEW BO3HUKAeT JJEKTpUuUecKui TOK. Kak
Ha3BIBACTCS JTO SIBIICHHE?
A. DnexTpocTraTuueckas HHIYKIHS b. MarauTHas uHIYKIUS
B. DnekTpomMarauTHas HHAYKIAS I'. CamounayKIus . UH1yKTUBHOCTH

6. OmpenenuTh MarHUTHBIM IOTOK, MPOHU3BIBAIONINI IMOBEPXHOCTh, OTPAHUYEHHYIO KOHTYpPOM,
mwiomanso 1 M2, ecim BEPTUKAJIbHAS COCTABIIAIONIAs MUHAYKIMK MarHuTHOro 1osist 0,005 Ti.
A.200H b.0,05B6 B.5m® I'. 5000 Bo 1.0,02 Tn E. 0,005 Bo



10.

Cwra Toka, paBHas 1 A, co3maeT B KOHType MarHuTHeIM moTok B 1 BO6. Onpenenuth

MHIYKTUBHOCTb KOHTYpa.
A.1A b 1Tm B.1B6 TI.1I'm MO 1®

KakoBa sHeprusi MarHUTHOrO IOJIS KaTYIIKU MHAYKTUBHOCTHIO, paBHOW 2 I'H, mpu cuiie Toka B
Hel, paBHOI 200 MA?
A.400 Tx  B.410°7x  B.04x T.81021x  J.4'102 Ix

Onpenenuth MHAYKTUBHOCTh KATYIIKH 4Yepe3 KOTOPYIO MPOXOIUT MOTOK BeauduHOW 5 BO mpm
cuiie Toka 100 MA.
A.0,5TH b.50TH B. 100 T I.0,005Tn H.0,1TH

KakoBa D/IC wmuaykuuu, Bo30OykgaeMass B INPOBOJHUKE, MOMEHIICHHOM B MarHUTHOM IIOJIE C
uaaykuuer 100 mTn, ecnu oHo monHocThio umcueszaer 3a 0,1 c? Ilnmomans, orpaHuueHHas
KOHTYpoM, paBHa 1 M2,
A.100B b.10B B.1B TI.0,1B

Tect 1Mo TeMe «JIeKTPOMarHeTusm» (BapMaHT 2)

Onpenenuts cuily, JEHCTBYIOLIYIO HA IPOBOAHUK JIMHON 20 ¢M, IOMELIEHHBIH B MArHUTHOE 10JIe
c uaaykuuen 5 Tiu, npu cune Toka 10 A.

A.10H b. 0,01 H B.1H I'.5S0H J. 100 H
Kakas ¢pusnueckas BennunHa u3Mepsiercs B Bedepax?
A. UHnykuus nons b. MarauTHBIM IOTOK B. O1C unaykuuun I'. UeayKTHUBHOCTH

HpI/I BBIZIBUT'AHUH N3 KATYIIKW IMOCTOAHHOI'O MAarHvTa B HEH BO3HHMKAET BHGKTpI/I‘leCKI/Iﬁ Tok. Kak
Ha3BIBaCTCS ATO SBJICHUC?

A. DnexTpoctatuueckas UHAYKUs b, MaruutHas uHAyKUIus

B. DnexTpomMarHuTHAsE UHIYKIIHS I'. Camounnmykius . UHQyKTUBHOCTh
DNEKTPUUECKOE MOJIE€ CO3JAETCH. . ..

A. HenoaBu»KHBIMU IEKTPUYECKUMHU 3apsiiaMd b, MarautHeIMu 3apsiiaMu
B. IIocTOSSHHBIMU DJIEKTPUYECKUMU 3apsIaMU I'. IIocTOSTHHBIMU MarHUTaMHu
UYewm onpenensercs BennunHa JJ{C MHIYKIMN B KOHTYpeE?

A. MaruuTHOW HHAYKIHEH B KOHTYpe b. MarHuTHeIM IOTOKOM 4epe3 KOHTYP
B. UHaykTHBHOCTBIO KOHTYpa  ['. DJIEKTpUYECKUM CONIPOTUBIEHUEM KOHTYypa
J1. CKOpoCTbI0 U3MEHEHUSI MATHUTHOTO ITOTOKA

Kaxoif MarHUTHBIN MMOTOK CO3/IA€T CUITy TOKA, paBHYIO | A, B KOHTYpe ¢ UHAYKTUBHOCTBIO B |1 ['H?
A.1A  b.1I'm B.1B6 TI.1Tn A 1@

Onpenenuth MHAYKTUBHOCTh KaTYIIKH, €CJIU TIPU CUJIe TOKA B 2 A, oHa umeeT sHepruto 0,4 JIx.



A.200TH b.2 MI'n B.100I's TI.200wmIH H. 10 M’

8. Ilo mpstMmoMy pOBOJy TEUET MOCTOSHHBIN TOK. BOIM3u npoBoaa HabromaeTcs. . .
A. ToJIbKO MarHUTHOE TOJIE b. Tonpko 35IeKTpUYECKOE T0JIE B. DnexTpomaruutHoe nosne
I'. [TooyepeAHO TO MarHUTHOE, TO JIEKTPUUECKOE MOJIe

9. Kakoa DJIC wmHaykiuu, Bo30yKgaeMas B TPOBOJHHUKE, MOMEIICHHOM B MarHUTHOE II0JE C
uayknued 200 mI'H, eciu oHO monHOCTRIO Hcue3aer 3a 0,01 c¢? Ilmomaaes, orpaHuYeHHas
KOHTYpOM, paBHa 1 M.

A.200B b.20B B.2B TI.02B J.0,02B

10. OnpenenuTs CONMPOTUBICHUE MPOBOAHMUKA UIMHOW 20 M, MOMEIIEHHOTO B MAarHUTHOE TOJ€, €CIU
ckopocTh nBmwkeHus 10 m/c, unaykuus monst pasua 0,01 Ti, cuna Toka 2 A.

A.4000m b.001Om B.040OMm TI.10M
Tect «Konedbanus u BoJIHbD). 1 BApHAHT

1. Yemy paBeH nepuo]1 KojacOaHmii?

1) xonuuecTBy Konebanuii 3a 1 ¢ 2) BpeMeHH OTHOTO KOJeOaHHs

3) KOJMYECTBY KOJICOAHUH 110 3aTyXaHusl 4) BpeMEHH KOJICOaHUH 10 MOMEHTA 3aTyXaHuUs
2. Kak Ha3bIBalOTCS BOJHBI, B KOTOPBIX KOJIEOAHHSI YACTHUI] IPOUCXOAAT B TIEPIICHIUKYIIIPHOM IIIOCKOCTH
K HaIPaBJICHUIO PACIIPOCTPAHCHUS BOJH?

1) nonepeunsie 2) IpoJoJIbHBIE
3) cobcTBEHHBIE 4) KOrepeHTHBbIE
3. KonebaHusi, B KOTOPBIX CHJIa TOKA WM HAIIPSDKEHUE M3MEHSETCS TI0 3aKOHY CHHYCA, Ha3bIBAlOTCS:
1) cuHyconaambHBIMU 2) 3aTyXarolluMHu;
3) TPUTOHOMETPUYECKUMU 4) rapMOHHYECKUMU

4. Ha3paHue nepeMenieHus BOJHBI 3a OJMH NepHo KojebaHuii?
1) cmemenue 3) ammuTyaa
2) JUTMHA BOJIHBI 4) yacroTa

5. [Ipu yBenuueHnn 4acToThl KojaebaHuit B 2 pasa, JUIMHA BOJIHBI

1) He u3MeHseTcs 2) ymeHbIaeTcs B 2 pasza

3) yBenuuuBaercs B 2 pasza 4) ymenbiaercs B 4 pasza
6. [lepuox xonebanuii B 3B8ykoBoit BonHe 0,005 ¢, CKOpocTh pacmpocTpaneHus 3Byka B Boge 1500 m/c.
JInvHa 3ByKOBOW BOJIHBI B BOJIE PaBHA

1)3m 2) 300 m 3)75 cm 4)7,5m

7. Kaxoii 3aKOH JI&KUT B OCHOBE NMPUHIIMIIA IEHCTBUS TpaHchopmaTopa?
1) 3akon Amrmiepa 2) 3aKOH 3JEKTPOMarHUTHON UHIYKIIUU
3) Mpunnun Jlenna. 4) 3akon Oma

8.Hanpspkenue Ha konzeHncatope 30B,a Ha pesucrope 40B.Uemy paBHo oOriee Hanpsbkenue U?

2)10B 3)50 B 4)100 B



9. Yenosek ycnpImian 3ByK rpoma uepe3 10 ¢ mociie BCIBIIIKA MOJIHUU. BhIUnCINTE CKOPOCTH 3BYKa B
BO3/yX€, €CIIM MOJIHUS YAapHiia Ha PacCTOSTHUU 3,3 KM OT HaOJIrO1aTelsl.

1) 0,33 m/c 2)33 m/c 3) 330 m/c 4) 33 km/c

10. Yuciio BUTKOB B IIEPBUYHOM 0OMOTKE TpaHChOpMaTopa B 2 pa3a MEHBIIE YMCIIa BATKOB BO BTOPUYHOM
obMoTke. Ha mepBuuHyo 0OMOTKY moganu HanpspkeHue U. UeMy paBHO HaNpshKEHHE Ha BTOPUIHON
obmoTke Tpanchopmaropa?

1).0 2). U2 3). 2U 4). 4U

Tect «Konedanus u BOJIHbD). 2 BADHAHT

1. YUto Takoe aMIiuTyaa KojiebaHui?

1) Bpemst ogHOTO KOJIeOaHus 2) KOIM4YeCTBO KoJiebaHuii 3a 1¢

3) yactora KojaebaHui 4) HanOosbIlIee OTKIIOHEHUE OT MOJI0KEHUS PAaBHOBECHUS
2. Kakue xonebanusi OMUCHIBAIOTCS 3aKOHOM X=Asin (wt+j)?

1) cunyconmanbHbIe 2) rapMOHHYECKHE

3) 3aryxaroiue 4) MmaTeMaTH4YECKHE
3. Kak Ha3bIBaeTCs MepeMeIeHUEe BOJIHBI 3a OJIMH MEPUOJI KoJiIeOaHui ?

1) cmemienue 2) ammuMtyaa  3) JUIMHA BOJIHBI 4) yacroTa
4. VI3 xakux nerajel COCTOUT KojeOaTelbHbI KOHTYp?

1) karymika 2) pe3uctop 3) nuon  4) akKyMyJsTOp

5. I'py3, moaBeIICHHBII Ha HUTH, coBepIIaeT konebanus. ['paduk 3aBUCMIMOCTH KOOPAUHATHI Tpy3a OT

BPEMCHHU IIPEACTABIICH HAa PUCYHKE.
x, M4

221+ /

l 1
T T

1 2t c[lepuon konebanmii rpy3apasen: 1) lc  2)2c¢c  3)3c¢c 4)4c

6. Tpancdopmatop, conepkammuii B mepBruuHOi 00MoTKe 840 BUTKOB, MOBHIIIAET HanpspKeHue ¢ 220 110
660 B. CKOJIBKO BUTKOB COJICPYKUTCSI BO BTOPHYHONH 0OMOTKE?

1)840  2)660 3)2520 4) 28

7. HazBanue MexaHHYeCKHUX BOJIH ¢ yacToTou Oombieit 20 000 I'u6
1) ynpTpa3ByKOBBIE 2) 3BYKOBbIE 3) undpa3BykoBele  4) 3aTyXarouue
8. . Ha xakom (hu3znueckoMm siBIIeHUM OCHOBaHa paboTa TpaHcopmaropa?
1). MarnuTHOe feiicTBue ToKa.  2). DJIEKTpOMAarHUTHas UHIYKIUS.
3). TerutoBoe AeiicTBHE TOKA. 4)SIBnenue pororddexra
9. Hanpspxkenue Ha katymike 30 B, a Ha pesuctope 40B.Uemy paBHO oOiiee Hanpsixenue U?

Uocbmee

1)70 B 2)10B 3)50B 4) 100 B
10. Onpenenute nMepuoa U 4aCTOTy KOJIeOaHUi MaTepuaibHON TOUKH, coBepIaronieii S0 moHbIX
koJnebanuit 3a 20 c.

1)0,4¢;2,5Tn 2)20¢; 50 ' 3)2,5¢;0,4 'y 4)0,4¢c;50T'n

Tect mo pasgeny: « JjaeMeHTbI KBAHTOBOH (pusukmn» .Bapuanrl

1. Kakue cBOMCTBa U3Ty4E€HHSI OTHOCSTCS K JIa3€pHOMY H3JTYyUYECHHIO?



1) BbICOKast MOHOXPOMATUYHOCTb.  2) KOT€PEHTHOCTb.

3) y3Kast HanpaBJICHHOCTh U3TyueHus. 4) OOJIbIIas MOITHOCTD U3TyUYCHUSI.
A)1;3 b)2;4 B) 1;2;3;4

2. Yto Takoe CIOHTAaHHOE U3IyYeHHE aTOMOB?

A) JIro6oe nzmyyeHue Bo30yKICHHBIX aTOMOB

b) M3nydenue, ucmyckaemMoe pu CaMOIPOU3BOIBHOM IEPEXO0/IE aTOMa U3 OJJHOT'O COCTOSIHUS B JIPYTOE;
B) nepexon a5eKkTpoHa B aTOME ¢ BEPXHETO SHEPIeTUYECKOT0 YPOBHSI HA HUYKHUM TI0]] BIUSTHHEM
ANEKTPOMArHUTHOTO TIOJIS.

3. McTouHuKaMu CBETA SIBIISIOTCS:

A)ATOMBI; b) Monexysr; B) AToMBI 1 MOJIEKYJIBI I') Monbr
4. Kakue u3 mepeunciieHHbIX CII0COO0B HCIIONB3YIOT B Ja3epax it BO30YKICHHS aTOMOB?

1) noBbIlIIEHHE TEMIIEPATYPHI; 2) onTuyecKas HaKayKa;

3) 6oMOapapoOBKa OBICTPHIMU YACTUIIAMHU; 4) XuMUYeCcKast peakiusi.

A)1;2 b) 1;2;3 B) 1;2;3;4

5. SApxocth u3nydenns Comnna coctapiser 7*103 Br/cm?. Usnydenue nazepa 3HAUMTETBHO:

A) bonbiie u3nyuyenust Connna; b) Mensiie uznyuenust Connua.  B) OgunakoBoe
6.. Kak Ha3pIBaeTCS MUHIMAJIHHOE KOJMYECTBO YHEPTUH, KOTOPOE MOXKET MOJTYYHUTh cucTemMa?

A) xBanT; b) mxoyns; B)oanektpon; [I') arom.
7. Kak Ha3bpIBaeTCs ABJICHHE UCITYCKAaHUS 3JICKTPOHOB BEIIECTBOM I10/I ACHCTBUEM JIEKTPOMAarHUTHBIX
W3TYy4YECHHUI?
A) snextponu3;  b) dorocunTe3 B) dotorddekr; I') anexrpusammsi.

8.CBeTOBOI1 MOTOK MalaeT MEepHEeHAUKYISPHO Ha YEPHYIO U OENyro MOBEPXHOCTH BellecTBa. Ha kakyro
IIOBEPXHOCTh CBET OKaXKET OOJIbIlIee JaBieHuEe?

A) Ha Genyro; b) Ha uepnyro; B) nmaBieHue cBeTa He 3aBHCHUT OT 1IBETa TOBEPXHOCTH.
9. Kakoe n3 yTBep>kIeHHI 0 CBOMCTBaX (hOTOHA MPABHIILHO?

A) oToH sBISAETCS YACTULIEH STEKTPOMArHUTHOTO MOJIS;

b) ¢poToH nBHKETCS B BEIIECTBE CO CKOPOCTHIO, MEHBIIIEH CKOPOCTH CBETA,

B) ¢oToH cymiecTByeT TOIBKO B JBUXKEHUH.

10. ITox ¢poTodpPekToM MOHMMAIOT SBICHUE B3aUMOACHCTBUS CBETA C BELIECTBOM, IPU KOTOPOM
MIPOUCXOIUT:

A) BbIpbIBaHHE aTOMOB b) nornomienne atoMmoB

B) BoipbiBanue 3nekTpoHOB  [') morsoieHue 371eKTPOHOB.

Tect mo pasgeny: « JjieMeHTbl KBAHTOBOI (pM3MKM»(BapHaHT 2)

1. Ha He3apspKkeHHY0 METAJUTMUECKYIO TUIACTUHY MaJaloT peHTreHoBCKue ayuu. [Ipu 3Tom miiactuHa

A) 3apspKaeTcs OJI0KUTE B) 3apspkaercs oTpHIIaTeNbHO

B) He 3apspxaercs. I') cropaer
2. MakcuMasbHas KHHETHYECKasi SHEPTHsl 3JIEKTPOHOB, BEUICTEBIIUX MIPU OCBEIIEHUHU TTOBEPXHOCTH
MeTaJljia, 3aBUCHT OT:

A) UIHTEHCUBHOCTH CBETA, b) paboTs! BeIXO2

B) paGoTbI BBIX0/1a 1 4aCTOTHI CBETA. I') Bpemenu
3. B pe3ynbrate poTorddexTa mpu OCBEICHUN IEKTPUUYECKON TyTOi OTPUIIATENBHO 3apsKeHHAs
MeTaJlJIn4ecKasi IJIaCTHHA [TOCTETIEHHO TepsieT cBoi 3apsi. Ecnu Ha myTu cBeTa mocTaBUTh PUIIBTP,
3aJIepKUBAIOIIUI TOJBKO HH(PaKpacHBIE JIyYH, TO CKOPOCTh MOTEPU AIIEKTPUUYECKOT0 3aps/ia MIacTUHOMU:

A) yBenuuuTCS. b) ymenbmuTcs. B) e uzmenurcs.

4. ITpu dporosddexre ¢ yBennyeHneM HHTEHCUBHOCTH Ma/IAI0LIETO CBETOBOT'O MOTOKA TOK HACHIIIEHUS
A) yMeHbIIa€TCA. b) yBenuuuBaercs. B) He uzmensiercs.

5. MeHbIIyI0 SHEPTUIO UMEIOT (POTOHBI:
A) xpacHoro cBeta. b) ¢uoneroBoro ceera .B) cuHmMit cBET I') >xenThIii cBET

6. DHeprus (HOTOHOB NPU YMEHBIIEHUH JUTMHBI CBETOBOM BOJIHBI B 2 pasa:
A) ymensimuTcs B 2 paza  b) ymensmmuTcs B 4 paza



B) yBenmnuutca B 2 paza  I') yBenuuures B 4 pasa.
7. Ilpu yBenv4eHUH IJTMHBI CBETOBOM BOJIHBI B 3 pa3a UMITYJIbC (JOTOHA:

A) yBennuures B 3 pasa. b) ymenbmntes B 3 pa3sa,

B) yBenuuutcs B 9 pas. I') ymenbiuTes B 9 pas.
8. Kak Ha3pIBaeTCss MUHMMAJIBHOE KOJMYECTBO YHEPTUHU, KOTOPOE MOKET MOJIYYUTh CUCTEMA?

A) XBaHT; b) mxoynb; B) snextpos; I') atom.

9. Kak Ha3bIBaeTCs sIBJICHUE UCITYCKAHUS SJIEKTPOHOB BEIIECTBOM I10]] ACHCTBUEM 3IEKTPOMArHUTHBIX
W3ITYyYCHHI?

A) snextponus; b) doTtocunTes B) doroaddekr; I') anexrpusarus.
10. 3. UcrouHukamu cBeTa SIBISIOTCS:

A)ATOMBI; b) Monekyns;  B) ATOMBI U MOJIEKYJTbI I') Uoubr

Tect mo Teme: «IBoaronusa BeeaeHnoin»

1.Kakoit 00beKT COCTOUT U3 BECbMa MaCCUBHOW YEPHOH JIBIPHI C OOPAIIAIONIMMHUCS BOKPYT HEE TOIyOBIMH
1 OeJbIMM TMTaHTaMU YUCJIOM 10 1 MiH.?

A) 1mapoBoe CKoIJIeHue b) paccesannoe cxomienue

B) sinpo ranaktuku I') He Hala rajgakTuKa

2. N'anakTUKM Kakoro Tuia Haubosee ctapblie?
A) Cniupanbehble  B)amunruyeckue B)uenpasuibabie ') Bce omHOrO Bo3pacra

3. Macca 3Be31pl «bernblil KapiuK» COCTaBIsAET
A) 1,2 maccel Comania b)) 1,5 maccet Conmaia B) 11,2 macest Comania 1) 2,1 macest ConHila

4.CoJiHIIe ¥ MHOTHE 3BE3JbI COCTOAT U3
A) Bonopona u renust b) Kucnopona u renus
B) Yrnepona u renus I') Yrnepona u Bogopoaa

5.B cepenune ['anakTUKu HAXOAUTCSA PO —ITO ...
A) TUTaHTCKOE IIapOBOE CKOIJIEHUE 3Be3/T b )Bpaiaromuecss MOIHOE MarHUTHOE T10JIe
B) yuacTok mie4qHoro myTtu I') nHTeHCUBHOE paguon3IyUeHue

2) Ananu3 Keiic-cTaaumn

3ananue 1.
K cTanbHOMY CTEPIKHIO C TIIOIIAIBI0 OMEPEYHOro CedeH s 2 cM2 1 iHOM 0,5 M

nojBemeH rpy3 Maccoid 5 ToHH. [lpenmen mnpouHocTu (paspyliaroliee HamnpsKeHUue) IpH
pacTspkeHuu A ctanu coctapisieT 1,25 I'la.Maccoit ctepHs MOXKHO IpeHeOpeyb.

BHuMmarenpHO NpouyuTaliTe TEKCT NPEUIOKEHHOIO 3aJaHus M JaiTe OTBETHI Ha CIEAYIOLIUE
BOIIPOCHI:

1.Kakum 3amacom npoyHOCTH 00a1aeT CTePKHS?

2.KaKkoBO OTHOCHUTENIBHOE YITIMHEHNE CTEPKHS?

3.KakoBa sHeprus ynpyroi aegopmanuu cTep>kHs?

4.KakoB 3arac MpoYHOCTH CTAIBHOTO CTEPKHSA?

5.Yemy paBHa nedopMmupytomas cuiaa?

3ajanue 2.
HarpeBarenbHblii a5eMeHT conmpoTuBieHrneM R=15 OM MoAkiIt04eH K UCTOYHUKY HamnpsKeHUEM

U=120 B.
BHuMaTenbHO MPOYMTANWTE TEKCT MPEIJIOKEHHOTO 3aJaHMsl M JIalWTe OTBEThl HA CIICIYIOIINE
BOIIPOCHI:



1.0OmpenenuTh BpeMsi 32 KOTOpPOE HEOOXOAMMO €ro BKIIOYUTH,UTO OBl BhIAenuioch 1200 x/x
TEIUIOTHI;

2.0npenenuTs NoTpedIsieMblil 3IEKTPUIECKU TOK;

3. CroumocTs 31ekTposneprun,eciu 1 kBr/gac crout 3,5 pyo.

3amanme 3.

Haiinure conpoTuBiieHnE yyacTKa LeNU Mexay ToukamMu A u B

no cxeme puc. 1

3) IlpakTHyeckue padoTnl

IIpakTHyeckas padora

Tema: Mexanuueckue KojeOanus MagTHHKA

Lesn 3aHATHA: Y CBOUTH OCHOBHBIC TApAMETPHI ¥ XapaKTEPUCTUKU TAPMOHHYECKIX KOJIEOaHHH.

IIpuoGperaemble yMeHUsI, 3SHAHUS:

B pe3ynbrare BhINOTHEHUS TPAKTUYECKON PaOOTHI CTYACHTHI MPUOOPETAIOT U 3aKPETLISIOT:
3HAHUS:

- (ha3bI KosIeOaHMS;

- IOHATHUS YCTOMUMBOIO paBHOBECHS;

- METO0/1a BEKTOPHBIX THarpamm;

- €IUHULIB] U3MEPEHUS YaCTOThI KOJIeOaHNUS;

VMeHUs:

- GopMyIHpPOBATH MOHATHE: CMEIIEHUS KOJICOaHus;

- n300paxxkaTh rpaduyeckre rapMOHUYECKUe KoJeOaHus;

- paccUMTHIBaTh LIUKJINYECKYIO YAaCTOTY.

O0ecneyenne 3aHATUSI: MeToIMYECKHE YKa3aHUS IPAKTUYECKON paboThl, TMHEWKH, IPOCTHIE
KapaHJally, KalbKyJISTOPHI.

IIpomoKUTEILHOCTD 3aHATHS: 2 Yac

Texnuka 0e3omacHocTH HA padoyeM MecTe:

1.BBIMOSTHATD TONBKO paboTy, OMPEIeAEHHYIO YIeOHBIM 3aJaHUEM.

2.Ilepen BRIIOTHEHUEM KAXKIOTO BUIa PAOOTHI BBICTYIIAWTE HHCTPYKTAXK YUUTEIS.

3. Co0mto1aTh OCTOPOKHOCTH TIPH OOpAIIEHUH ¢ TPUOOpPaMHU U3 CTEKJIAa B TaOOPaTOPHOM MOCYI0H, HE
Opocatb, HE POHATH U HE YJAPSITh UX.

4.Co0nrofath MOPSIOK M YUCTOTY Ha pabodyeM MecTe.

5. Pa3mectuts nmpubopskl, MaTepuasbl, 000pyI0BaHUE, HCKIIIOUNB BOZMOKHOCTh X MaJCHUS.
6.11pu 11000i1 aBapuitHON CUTyaIMU JTHOO YXYAIICHUH CaMOYYBCTBHUS HEMEIJICHHO MPEKPATUTh padoTy U
COOOIIMTH MPEOIaBaTEIIIO.

7. Cremute 3a UCTIPABHOCTHIO BCEX KPEIUICHUH B MPUOOPAx M MPUCTIOCOOICHUSX.



Teopeanecmlﬁ MarTepuaJ:

Konebanus ObIBatOT ABYX THUIIOB: CBOOOHBIC U BBIHYKIEHHBIE. C80000HbIE KONeOaHUss BOSHUKAIOT 32
CYeT BHYTPEHHUX CUJI CHCTEMBI, TIOCIIE TOTO KaK OHA ObLIa BHIBEICHA U3 COCTOSHUS
paBHOBECHS. BbiHyocOeHHble KoleOaHUss BOSHUKAIOT 32 CUET BHEIIHEH EPUOANYSCKOMN CHITBI.

CambIM IPOCTHIM KOJIEOATEIHHBIM JIBHKEHUEM TEJa SBISIETCS TAPMOHHMYECKOE
Kosiebanue. I apmoruueckum Ha3bIBAIOT KOJICOaHUE, B ITPOIECCE KOTOPOTO BEITMYMHBI, XapaKTEPHU3YIOIIHEC
IBIDKEHUE (CMELIeHUEe, CKOPOCTh, YCKOPEHHE U JIP.), U3MEHSIOTCS 110 3aKOHY CHHYCa WM KOCUHYCa
(rapmoHMYECKOMY 3aKOHY). B 00111eM BUIE 3TOT 3aKO0H 3a7aeTcst (hOpMYJIOi:

x(t)=Asin(wt+0),
rae X(t) — 3HaueHHe U3MEHSIOIIEHCS BETMYMHBI B MOMEHT BpeMeHH t, A — aMIutuTy1a KojgeOanui, ® —
UKJIMYecKast (Kpyropasi) yactoTa Kosnebanuii, o0 — HauanbHas ¢a3a KojaeOaHHi.
I"apmonundeckue koneOaHus sBISIOTCS nepuoduueckumu. Ilepron T 3TUX KojeOaHMd paBeH EPUOTY

¢bynkun sin(ot+e0), To ectb  T=27w.

X A X=Alos(at + )
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Kunemuuyeckas snepeus MaTepuaabHOM TOUKH, COBEPIIAIOIICH MPSAMOIUHEHHBIE TAPMOHHYECKHE

KoJieOaHus1, paBHa
. 2=
mys om o omdTay |
£ = == T
2 2
OueHb yacTo Kak CBOOO/HBIE, TAK U BBIHYKIEHHBIE KOJICOAHUS B pa3IMUHBIX MEXaHUUECKUX
KoJ1e0aTeNbHBIX CUCTEMAaX UMEIOT (hOpMy TapMOHHUYECKUX Kojebanuil. IloBeneHue Tena, coBepIIaOIEro

KoJieOaHHMs 110 rapMOHHYCECKOMY 3aKOHY, OITUCBIBACTCA ,I[I/I(l)(pepeHI_II/IaJ'IBHLIM YpaBHCHHUEM BU A

x"+w2x=0,
rae X" — BTopasi IPOU3BOHAS KOOPAWHATHI X TeJa MO BpeMeHH t , TO €CTh MPOEKITUS aX €ro YCKOPEHHs

g o

Ha OCh X.
Conep:xanue padoTbI: 3ajaua
1. Yactuna coepiiaeT rapMOHUYECKHE KOJIEOAHUS ¢ aMITUTYI0H A, ieproioM T, 4acToTo v, KpyroBO

YacTOTOM M. OHpe)IeJ'II/ITC 3Ha4YCHHA BCINYUH, o0o03HaueHHeIX *. Hamummre (I)YHKI_II/IIO 3aBUCHUMOCTH
KOOpAWHAThlI 4aCTHUIBI OT BpEMCHHU.

[Bapuant ||1 |[2 ][3 |4 |5 |[6 |7 |8 |9 [10 J[11 12 |

| Acem ]|0102][0304]05] 06 07]08J09] 1 J[11]312]

| T.c Jl*joaff ~ || * Josj * || * Jlog| * || * Jlo2] * |

| v.Iu /50 * || * JJaoof| * || * J[200 ~ || * 400 * || * |
[o.pawe || * || » |[628] * || ~ [[628] * || ~ |[314] * ]| * |J157]

3amaua 2. B Tabnuiie BApuaHTOB MPUBEIECHBI 3aBUCHMOCTH CMEIIEHUS KOJISOTIOIIETO Tela OT BPEMEHHU.
Omnpenenure nepuox T, 4acTOTy vV, HIUKINIECKYIO YACTOTY ®, aMITUTYRy A. (UucneHHbIe 3HaUSHUS

BennuuH AaHbl B CH.)

| Bapuanrt || 3aBUCUMOCTB X(t) || Bapuaunr || 3aBUCHMOCTB X(t) |
| 1 | x(®=0011sin(100nt || 7 || x()=0,075sin(2nt + |




| L+ m/3) | | n/4) |

2 x(t)=0,025sin(200mt 8 x(t)=0,008sin(500xt
+ 1/6) + /8)

3 x(t)=0,033sin(10xt 9 x(t)=0,09sin(8xt +
+ 1/4) 7/6)

4 x(t)=0,044sin(207t 10 x(t)=0,01sin(50mt +
+ 7/5) /3)

5 x(t)=0,055sin(4007t 11 x(t)=0,015sin(80xt
+ 71/8) + 1/4)

6 x(t)=0,63sin(4nt + 12 x(t)=0,024sin(40mt
m/6) + 7/5)

3agaua 3. MaremaTuyeckuii MasSTHUK JUIMHOU { 3a BpeMs t coBepiiaeT konebanus n. Onpenenure nepruom
kosebanuil T u yckopeHust cBOOOHOTO NMajJieH!s g B TOM MeCTe, /1€ HaXOAUTCS MasTHUK.

[Bapmant ||1 [[2 [[3 [4 |5 |6 |7 [[8 |9 [J10 11 12 |
| tem [[881]995 |[98 |[120 |[90 [[92 |94 |[96 | 100 |[75 | 78 | 82 |
| twan J[2 JJ1 |15 |17 |[18 |[16 [[17 ][13 [[12 |22 |[23 |18 |
| n |60 |30 |40 45 |55 |52 {50 |39 |35 [65 |70 |63 |

3ayaya 4. Bucsmuii Ha IpyKHHE TPy3 MacCO m COBEpIIaeT BEPTUKAIbHbBIE KOJICOaHHs ¢ aMIUTUTYA0N A.
Omnpenenurte nepuoj rapMOHUYECKUX KoneOanuit rpy3a T, ecnu At ynpyroro yUIMHEHUS IPYKUHBI Ha X
Tpebyet cuna F? HalimuTe sHepruto rapMoOHUYeCcKuX KoeOanuii MmastHuka W. Maccoii pyKUHBI
peHeOpeYb.

|Bapmant |1 [[2 |3 J4 |5 |6 |7 |8 |9 |10 J[11 |[12 |
| mxr |15 (23130507 |18 14253 [281 |16 ]
| Acem [[3 J2502 |5 |4 |5 J22]2 |5 ]25]12]18]
|

xem |1 J[15]14 Jl2 JJ2 J2 JJ1 J[3 |38 [15]07 1 |
FH J12]2 [2 Jo5][06 |14 12 ]2 [25]24]08 |14 ]

3amaya 5. Ha pucynke, 1)-12) u3o0paskeHbl rpadUKH 3aBUCHMOCTH KOOPAWHATHI TeJla, COBEPIIIAOIIETO
rapMOHHUYECKHE KoJieOaHus, OT BpeMeHH t. Onpenenute u3 rpaguka aMmiutyay A, nepuon T, yactoty v,
[UKINYECKYIO YaCTOTy KOJeOaHU .
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Bonpocs! 1u1st KOHTpOJISA:

1. Yro Takoe BosHA?

2. Yto Takoe xonebanue?

3. [IpuBeuTe IPUMEPHI MEXAaHHUSCKHUX KOJICOAHHH B IIOBCETHEBHOW KHU3HU.
4. TlpuBeauTe MpUMEPbl MEXaHUYECKHUX BOJIH.

5. Kakue xonmebanust Ha3pIBaIOTCSI TAPMOHUYECKIUMHU?

JdomamHee 3aganue:

1.Touka coBepiiaer KojaeOaHus IO TAPMOHUYECKOMY 3aKOHY. AMIUIUTYa KoJieOaHU paBHA 5 cM, a
nepuop — 4 cekyHabl. KakoBbI MakcHMalbHasi CKOPOCTh KOJIEOIOMIEHCS TOUKH U €€ yCKopeHue?



2.KakoBa JyiiHa BOJTHBI OCHOBHOT'O TOHA HOTBI «JIs» 4acToToit 435 I'i? CKOpoCTh 3ByKa B BO3/IyXe
puHATH paBHO 340 m/c.

3.I'py3 maccotii 0,2 KT moABeIIeH Ha MPYyKUHE U TIOMEIIeH B Macio. KoagpuiumeHT conpoTHBICHUS T B
Mmacie paseH 0,5 kr/c. Koaddunuent xectkoctu npyxunbl k pasen 50 H/m. Haiitu gactoTy 3aTyxarommx
KoJiebaHu# rpys3a.

4.I'ya0K HEMOIBMXKHOTO 3JIEKTPOBO3a AaeT curHai ¢ yactoTor 300 ['. KakoBa kaxymascs yactoTa ryaka
JUISL TTacCaXXUpa, KOTOPBI B IPYTOM I0€3/1€ IPUOIMKAETCS K 3JIEKTPOBO3Y CO CKOPOCThIO 40 M/c?
VY nansercs oT HEro ¢ ToM e CKOpOCThbiO?

5.MartemaTnueckuii MasiTHUK KOJ1€0JIeTCsl ¢ aMIUIUTYA0M A 1 MakCUMallbHOM ckopocThto VM. Haiitu
JUIMHY MasiTHUKA .

IIpakTnueckas padora
Tema 3ausiTusa: MarautHas UHIYKIUS
Leab 3aHATUSA: YSICHUTh OCHOBHBIE XapPAKTEPUCTUKA MATHUTHOTO  TIOJISL.

IIpuoGperaemble yMeHUsI U 3HAHUS:

B pe3ynbrare BbINOIHEHUS IPAKTUUYECKON PAOOTHI CTYAEHTHI IPUOOPETAIOT U 3aKPEILISIOT:
SHAHUAL.

- €JUHULb] U3MEPEHNS] MATHUTHON UHAYKLINN;

- HaIlpaBJICHUs BEKTOpAa UHIYKIIUM MAarHUTHOTO IOJIS;

-3aK0H Amriepa;

-IIPABWJIO IIPaBOM U JIEBOU PYKH;

VMeHUA'

- (opmynMpoBaTH MOHATHE MATHUTHOM MPOHULIAEMOCTH CPEJIBI;

-110JIb30BaThCs (POpPMyJIaMU HaXO0XkJIEHUS] OCHOBHBIX NTapaMeTPOB MarHUTHOTO ITOJIS;

-110JIb30BaThCsl MPABHIIOM OypaBUHKa.

O0ecneuenue 3ansaTusi: Metognueckne yKa3aHus MPakTHYECKONH padOThl, KAIbKYJISATOPBI, YUEOHUKH.

IIpoaoxuTe IbHOCTD 3AHATHS: 2 Yac

Texnuka 0e3omacHoCcTH Ha pado4yeM MecTe:

1.BBINONHATH TONBKO paboTy, OMPEeAEHHYIO YUeOHBIM 33 JaHUEM.

2.Ilepen BHINOJIHEHNEM Ka)KJI0T0 BU/Ia PaOOTHI BBICTYIIAWTE HHCTPYKTAX YUUTENIS.

3. Co0ro1aTh OCTOPOKHOCTD MTPU 00pAIIeHHH ¢ MpUOOpaMH U3 CTeKIIa U JabopaTOpHOI MoCcy oM, He
OpocaTh, HE POHAThH U HE YJapATh UX.

4.CobnoaTh MOPSAAOK M YUCTOTY Ha paboueM MecTe.

5. Pazmectuth npuboOpsl, MaTepuaibl, 000py10BaHNUE, UCKIIFOYUB BO3MOKHOCTD UX TAJCHUSI.
6.I1pu mo0oit aBapuitHON CUTYyalUy JTUOO YXYAIIEHUH CAaMOYYBCTBHSI HEMEUICHHO TIPEKPATUTh paboTy U
COOOIIMTH MPEIoIaBaTEeIIo.

7. CnenuTte 3a UCIPAaBHOCTBIO BCEX KPEIUIEHUH B MPHOOpaxX U MPUCIIOCOOICHUSX.
Teoperuyeckunii marepuan:

MarHuTHoe 1moJjie - 3T0 0COOBIH BUJ MAaTCpuu, 4€pPC3 KOTOPYIO MEPCaAACTCA CUIIOBOC B03I[GI>’ICTBHG Ha
ABUIKYIIUCCA DJICKTPUICCKUC 3apsAabl U TCJIaA, OGJI&II&IOH_II/IG MarHUTHBIM MOMEHTOM. MarHuTHOE
I10JIE MOXKET CO3aBaThbCA KaK TOKOM, TaK K HAMarHU4€HHbBIMHU TCJIaMU.



MarauTHbBIE CHIIBI - 3TO CHJIbI, C KOTOPBIMU B33.HMOILCI>1CTBYIOT IMPOBOAHUKHU C TOKOM.

HanpsikeHHOCTh MAarHUTHOTO TIOJISE HE0OX0[uMa JIJIs OTNIpeIeIICHIs] MATHUTHOW MHAYKIIUY OIS,
CO371aBa€MOT'0 TOKaMHU Pa3IMYHON KOH(PUTYpAIlMU B Pa3IUYHBIX cpenax. HanpsykeHHOCTh MarHUTHOTO
MOJISL XapaKTepHU3yeT MarHUTHOE MOJIE B BAKyyMe.

Hanpsocennocmo maenumnozo nons [H] — 3T0 oTHOIIEHHE MArHUTHON MHAYKIIMUA K MarHUTHOM
MIPOHUIIAEMOCTHU CPEJIBI

B
H=-—
i

HanpskeHHOCTh MAarHUTHOTO TOJISL — BEJIMYMHA BEKTOPHAs. 3a €AUHUILy U3MEPEHUS HAPSHYKEHHOCTU
MarHUTHOTO T0JIE B MeXITyHapOIHOM CUCTEME €AMHUI] IPUHST aMIIep Ha METP.
Hanpsoicennocmo macnummnoeo nons) BeKTopHas puznyecKkas BeJIMUrnHa, paBHAsS:

B = - = -
B =uB,. B = uu,H

H = .
Mo pno=49* 10 Tu/™m.

Hanpsioicennocmo maenumnoeo nons 8 CU - amrep Ha metp (A/m).

Bextops! unaykuuu (B) u nanpsixkennocti marautHoro noiia (H) coBnagarot no Hanpasienuto. Eciu
3HaTh Hanpsaswcennocms MazHUmMHO20 nos B JaHHON TOYKE, TO MOKHO ONPEISIUTh MHAYKITUIO MOJIS B
3TOU TOYKE

H=1/29R , rme 9=3,14 |- Tok B mpoBOAHMKE
R-paccTosiHue oT IpoBOIHUKA IO TOUM TOUKE MO, Tie TpeOyercs HaiiTh H.

Bexmop maznummoii unoykyuu (B) - 3T0 OCHOBHAsI CUJIOBAasl XapaKTEPUCTHUKAa MAarHUTHOTO MOJIs
(o603Hauaetcs B). IIpoOHBINA KOHTYp, MOMEIIEHHBII B MArHUTHOE TI0JI€, UCTIBITHIBAET CO CTOPOHBI
MarHMTHOT'O TOJIS IEWCTBUE BpAllalOLIero MOMEHTa cuil M.

Toxk senuuunvl I cozoaem Ha paccmosaHuu R om cebss marauTHOE TOJIE.

MaranTtHas VHAYKOUA ONIPCACIACTCA ,KaK

I
Beauunna B = 0

27R’ rae Mo - MarHuTHas IIOCTOsAHHA, R - paccTosiHue, I - cuna Toka B IMPOBOAHUKE.

Maenumnas_unoyxkyus - 3To BEKTOpHas pu3ndeckasi BeTUINHA, SBISIONMIASNCS CHIOBOM XapaKTEPUCTHKON B
TAHHOW TOYKE MArHUTHOT'O IOJIS.
Enununa marautHoM uHykuuu - tecna (o).

MaruuTHas HHAYKIWMs 13 — BeKTOpHAs BeNMUMHA, SBIIAIONIAACS CHIOBOI XapaKTePHCTHKOI MATHUTHOTO
moJtst (ero IeWCTBHS Ha 3apsHKECHHBIC YACTHUIIBI) B TAaHHOW TOYKE MPOCTPAHCTBA.

B Bakyyme B = poH.

. Ilomox eexmopa macnumHo uHOyKyuu, TPOHU3BIBAIOIINH TUTOMIAAKY S - 3TO BEJTMYHHA, paBHAS:
®=B-S-cos(x) (BO)

TJI€ o0 — YTOJI MEXTY BEKTOPOM MarHUTHOW MHIYKIIMH U HOPMAJIbIO K IJTIOCKOCTH TUIOIIA/IH.

MarsHuTHBIN MOTOK - BEJTUYHHA CKaIsIpHas. MacHumubwlil nOmox (Nomox JUHUL MASHUMHOU
UHOYKYUU) 9epe3 KOHTYP YMCICHHO PABEH MPOU3BEICHUIO MOYJISl BEKTOPA MATHUTHOW MHIYKIMH Ha
IJI0UIa/1b, OTPAHUYEHHYIO KOHTYPOM, U Ha KOCHHYC YTJIa MEX/1y HalpaBieHUEM BEKTOpa MarHUTHOM


https://studopedia.ru/3_182109_napryazhennost-magnitnogo-polya.html
https://studopedia.ru/3_182109_napryazhennost-magnitnogo-polya.html
https://studopedia.ru/14_4219_vopros--osnovnie-edinitsi-mezhdunarodnoy-sistemi-si.html
https://studopedia.ru/9_103794_zakon-ampera.html
https://studopedia.ru/11_5701_vektor-magnitnoy-induktsii.html
https://studopedia.ru/18_51185_magnitnoe-pole-svoystva-magnitnogo-polya.html
https://studopedia.ru/3_159479_magnitnaya-induktsiya.html

MHAYKIUHA 1 HOPMAJIbIO K TIOBEPXHOCTH, OTPAHUYEHHON 3TUM KOHTYPOM. MarHuTHBIN [TOTOK [10Ka3bIBAET,
KAKO€ KOJIMYECTBO JIMHUI MarHUTHON MHAYKIIMY IPOHU3BIBACT JaHHBIA KOHTYP.

- -
n, B

[
/_; ,r! ||"F

/

Conep:xanue padorsi: [1o npoBoaHuky nporekaet Tok |(MA). B HekoTopoii Touke, pacionoKeHHON Ha
paccTostHuM R(CM) OT IEHTpa cedeHus MPOBOJIa UMEETCsS MarHUTHAs HanpspKeHHOCTh H(A/M) u
marauTtHast uaaykuus B(Tn).  Onpenenuts ¢pusnveckre BEINYUHBI, OTMEYEHHBIC 3HAKOM «-) .

Nepapuanra | Paccrosiuue | Tok I(MA) Hanpsixen- WNunyxnus
R (cm) Hocth H(A/M) B(Tn)

1 - 150 0,25 -

2 - 420 0,066

3 10 - 0,18 -

4 42 - - 0,086

5 30 360 - -

6 - 260 0,36 -

7 14 - 0,24 -

8 - 180 0,046

9 20 - - 0,065

10 - 280 0,28 -

11 5 - - 0,054

12 40 250 - -

13 16 - 0,52 -

14 - 200 - 0,052

15 28 450 - -

16 - 320 0,42 -

17 56 240 - -

18 34 - 0,48 -

19 26 - - 0,092

20 - 160 0,36 -

21 - 380 - 0,078

22 44 - 0,45 -

23 22 220 - -

24 38 - - 0,076

25 - 400 0,05

26 60 - - 0,08

27 25 - 0,38 -

28 - 480 - 0,066

29 - 270 0,25 -

30 48 - - 0,075

31 36 - 0,62 -

32 15 470 - -

33 - 170 0,6 -

34 24 500 - -

35 - 300 - 0,064

no=49* 10 TH/m.



S5.KoHTpoJBHBIE BONIPOCHI:
1.Yto npeacrasisieT co00il MarHuTHOE T0JIE?
2.Yt0 Ha3bIBalOT BEKTOPOM MArHUTHOW MHAYKLNN?
3.1IpaBuo JieBOil pyKku
4. Kakumu BeIMYMHAMH XapaKTepU3yeTCsl MarHUTHAs! HHIYKIuUs?
5.I1paBuno OypaBumka
6. Uto Takoe MarHuTHOE moJjie?
7. Kak BO3HMKaeT MarHuTHOE 1oJjie?
8. Kak marauTHOE 1oJ1e nposiBisieT ceds?
9. 1o kakoii TpaeckTOpUU OYyAET IBUTATHCS 3apsi/, BIETasi B MarHUTHOE 1oJie?
10. Kak MarHuTHOE IM0JIe U300paxaroT rpauaecKu?
JlomamHee 3agaHue:;

1.KakoBa MaruuTHas HHAYKIHUS B LIEHTPE KPYrOBOTO MPOBOIHUKA paanycoM 20 cM, eciiu cuila ToKa B
npoBoaHuKe paBHa 4 A. [IpoBOIHUK HAXOJIUTCS B BaKyyMe.

2.Yepes koHTYp npoBoaHuKa conpoTuBieHreM 0,06 OM MpoXoauT MarHUTHBIA MOTOK, KOTOPHIH 3a 4
cekyHbl 3meHuscs Ha 0,012 B6. Haiinure cuiny Toka B IpOBOJAHMKE, €CIIM U3MEHEHHUE MTOTOKA
IIPOUCXOJIUT PABHOMEPHO.

3.3apsn 0,004 Kui, nBuxkercs B MarHUTHOM niosie ¢ unaykuueit 0,5 Ta co ckopoctsio 140 m/c o yriiom
45 rpagycoB K BEKTOpY MarHUTHOW MHAyKIMK. Kakas cuia nelicTByeT Ha 3apsjn?

4.Conenoun anunoit 1=0,4 M conepkut 800 BUTKOB, COPOTHUBIIEHUE €r0 00MOTOK paBHO 120 OmMm, a
HalpsDKEHUEe Ha KOHIIax 0OMoTkH paBHO 60B. KakoBa MarHuTHast HHAYKIHS TI0JISI BHYTPH CoJieHOUAa?
5.C xakoi cu10i 0JTHOPOJTHOE MAarHUTHOE TI0JI€ IEHCTBYET Ha MPOBOAHUK JuTHHON 10 cM, eciu cuia Toka
B HeM 150 MA. TIpoBOIHUK pacnoio;KeH Mo yriaoM 45 rpaaycoB K BEKTOPY MarHUTHOM MHIYKIMH.
MaruutHas unaykuus cocrasisier 0,4 To.

4)

3aganue mo reMe «JIlmHaMuka»
1. Teno maccoit m aBUKETCS CO CKOPOCThIO V. KakoB ummymbc Tena?
A) mv?/2; B) mv; B) mv/2

2. KakoBa kuHeTHYECKast SHEPTHs aBTOMOOUJISI Maccoil 1 TOHHA, IBMKYIIETOCs CO
CKOpOCThIO 36 KkM/u?

3. C nonku Maccoit 240 kr, aBuxKymieics 6e3 rpedua co ckopocThio 1 M/c, Bbiman rpy3 maccoit 80 Kr.
Kakoii crana ckopocts J101Ku?

4. C xaKo¥ CKOPOCTHIO JIOJDKEH JBUTATHCS aBTOMOOWMIIb Maccoi 4 TOHHBI, YTOOBI €r0 KHHETHYECKas
sHeprus Obuta paBHa 32 kJ[x.

5. Kaxk Ha3bIBaeTcs pusnueckas BeTUUMHA, paBHAs IPOU3BEICHUIO MacChl Tela, Ha
BEKTOP €r0 MTHOBEHHOH CKOpPOCTU?

3aganue mo teme: «OcHOBBEI MOJIEKYIIPHO-KUHETHUECKAS] TEOPUS
1. Onpenenute Maccy BOAOPOAQ, HAXOSIIETOCS B OaJTTIOHE eMKOCThI0 20 11 Tpu




nasnennu 830 klla, ecnu remneparypa raza pasna 17°C.
2. Beipazute B KenbBunax 3Hauenue temneparypsl: 1700°C, -500°C.
3. Kak Ha3pIBaeTcsl IpoLEecC U3MEHEHMS COCTOSIHUSA ra3a IpY IOCTOSSHHOM JlaBJIeHUN?
4. OnpenenuTe Maccy a30Ta, HAXOAAIIETOCs B 0aJUIOHE eMKOCThIO 15,5 11 ipr
nasienun 175 klla, ecnu Temneparypa raza pasua 11°C.
5 .Kaxkoii mapametp X uaeanpHOro ra3a MOXKHO onpenenuts 1o ¢popmyie X =kT
(A. O6veMm; b. Konnenrtpamuto mosiekyn, B. CpenHior KBaApaTHYHYIO CKO POCTh MOJICKYIJI.)
3ajianue no TemMe :«DIEeKTPOCTaTHKa

1. C xakoii cuiioil B3auMoIeHCTBYIOT Ba 3apsaaa 1o 10 HKi1 kaxkaplil, HaxoagIuecs Ha pacCTOSIHUU 3 ¢M
IpyT OT Jpyra.

2. KakoBa sHeprus 3JeKTPUYECKOro MoJisi KOHJEHCATOPa AIEKTPOEeMKOCThI0 20 MKD, nipu HanpsokeHuu 10
B?

3.B snextpuueckoe nosie HanpspkeHHocThio 2 MH/Ki, BHecnn 3apsin 2 mxKin. Kakas cuna geiictByer Ha
3TOT 3apsina’?

4. Kakyro paboTy HaJl0 COBEPIIUTh, YTOOBI MepeMeCTHTD 3apsi 2 Kit Mex 1y ToukamMu ¢ pa3HOCTBHIO
noreHumanoB 160 B?

5. Kak u3MeHuTcs 3J1eKTPOEMKOCTh IIJIOCKOTO BO3YLITHOIO KOHJEHCATOpa IIpH
YMEHBILIEHUHN PACCTOSIHUS MEXKAY €T0 INIACTUHAMU B 2 pa3a U BBEIEHUU MEXY
IUTACTUHAMU AURJIEKTPUKA C JUAJIEKTPUUYECKON TPOHUIIAEMOCThI0, paBHOM 47

A) yBenuuutcs B 8 pas

b) yBenuuures B 2 paza

B) ymensbinTces B 2 pasza

I') e uzmeHnuTcs.

3allaHI/I€ mo TeMe «MarHMTHOE I10JI€ M DJICKTPOMATHETH3M)
1 .Kakas cuina Toka B KOHTYpPC MHAYKTHBHOCTLIO 5 MI'H co3gaeT MarHUTHBIA ITOTOK
0,05 T ?

2. KakoBo 3HaueHHe 3HEepruyu MarHUTHOTO MOJISI KaTYIIKK UHAYKTUBHOCTBIO 5 ['H mpu cuiie Toka B Hel

400 MA.

3. MarHUTHEIA TOTOK Yepe3 KOHTYp 3a 5-10 2 ¢ paBHOMepHO ymeHpmmncs ot 10 MB6 1o 0 MB6. KakoBo
3HauyeHne D/IC MHAYKIMU B KOHTYPE 3a 3TO BpeMs?

4. Kak nzmenutcs cuna Amrnepa, 1eiCTBYOIIAs Ha IPSIMOJINHENHBIN POBOIHUK C
TOKOM B OJJHOPOJIHOM MarHUTHOM I10JI€ MPU YBEITMYEHUH CUJIbI TOKA B 3 paza?

5. KabGenb, conepsxanuii 150 11 mo ka0 U3 KOTOPBIX IpOTEKaeT TOK 50 MA,
MIOMEILEH B MarHUTHOE 1oJie ¢ uHAyKuuen 1,7 T, nepneHanKyaspHOil HalpaBIeHUIO TOKA. AKTUBHAs
mrHa kadenst 60 cm. OnpenenuTe Cuty, IEUCTBYIONIYIO Ha KaOelb.

6. KakuM BbIpa’)keHHEM ONPEAEISAETCA CBSA3h CAMOUHAYKIIMU C CHJION TOKA B KaTyIlKe?

3ajaHue Mo TeME « DIESKTPOMArHUTHEIC KOJICOAHHS




1. UTHIyKTUBHOCTH KaTyIIKU B KoJiebaTenbHOM KOHTYpe paBHa 40 Mkl 'H. KonaeHcaTop kKakoit eMKOCTH
HaJI0 MOJKIIIOYNTD K KaTyIIIKe, 4TOOBI epeaaTdynk padotan Ha yactore 20 k['1?

2. B nepBu4HOit 06MoTKe TpaHchopmaropa 100 BUTKOB, BO BTopuyHOi 0OMoTKe 20.Yemy paBeH
kod(durmeHt Tpanchopmanun?

3. 3HayeHWe CHIIBI TOKA, U3MEPEHHOE B amIiepax, 3a1ano ypapHeHueM i=0,28Sin50nt. Onpenenure
aMIUTUTY1y CHJIBI TOKA, YaCTOTY U MEPUO/.

4. Panuocrannus paboraeT Ha yactoTe 1,5-10° I'i. Kakopa jymiHa BOJIHBI, H3Ty4aeMOl aHTEHHOI
pagmoctanrmmn? (c=3-10% m/c)

5. Bropuunas oomotka Tpanchopmaropa coaepkut 600 BuTkoB, nepsuunas 3200.

Onpenenure Ko3hHUIUEHT TpaHCHOPMAITUH.
3azanue 1o TemMe «PoroddderT»
1.Kpacnas rpanuna goroaddexra ans Bonbdpama paBHa 275 uM. Haiinure ~ paboTy BBIXOJa 3JEKTPOHA
u3 BoJib(ppama.
2. Kakyro MakCUMaJIbHYI0 KHHETUYECKYIO SHEPTHUIO0 UMEIOT BEIPBAHHBIC U3 JIUTHUS

AJICKTPOHBI IIPH 00Ty4eHUHU cBETOM C yactoToi 1015 I'm.

3. Ha noBepxHOCTh MeTaju1a ¢ paboTOM BhIX0J1a A MajaeT CBET ¢ 4acTOTOU V.

®otoa(deKT BOZMOXKEH B TOM CiIy4ae, eciH ...
4 mirynbe pOTOHA ¢ JTTMHOW BOJHBI A OmpeaesseTcs mo GopMmyine .

KpoccBopabl
3aganue 1:

KpoccBopa o npeamery "dusuke" Ha Temy "Cuna"
ITo ropusonTann

3. Kak Ha3pIBaeTcs py4yHOU JUHAMOMETP

4. SIBneHne COXpaHEHUsI CKOPOCTH Tejla IIOCTOSIHHOM, €CIIM Ha HErO HE IEHCTBYIOT IpyTUe Tela
8. u3MeHeHue GopMbI UM pa3MEPOB TBEPJIOTO Tea.

10. BexropHas cymma Bcex CHJI, IEHCTBYIOLIMX Ha TEJIO, HA3bIBAETCSL.. . CHIIOMN.

12. I'peyeckuii y4€HBIN CYUTABIINMN, YTO BCE BEILIECTBA COCTOSAT U3 MEIbYANIINX YaCTHUEK

13. D10 pa3nen GU3UKHU, U3YHAIOLINH IBUKEHUE T MO IeHCTBUEM CHII

14. nBuxeHue 10 KpUBOM IMHUHU

16. Ciryuaii, korja yCKOpeHHe JIBHKEHUS ONOPbI, CPABHUBAETCS C YCKOPEHUEM CBOOOHOTO MajieHus?
17. Yro ob6o3nauaeTcst unaekcom F Tp.

20. ®yHgaMeHTaIbHOE B3aMMOJENCTBIE, KOTOPOMY IIOJIBEP>KEHBI BCE MaT€pHAIbHBIE TeNa, U
BBIPAXKAIOLIEECs] B CTPEMIIEHUHN ATHUX TeJl K APYT Apyry?

21. AHrnuiickuii yueHsli, co3aTeNb KJIacCu4eckoi GU3uKH - ... HproToH
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ITo BepTHKAIH

1. equaAa cunst CU

2. Kak Ha3pIBaeTcs NPUTSKEHUE BCeX TN BO BeeneHHON APYyT K APYTY ... TATOTEHUEM

5. Kak Ha3bIBaeTcsi py4yHOU TMHAMOMETD

6. K - 310 K03 HHUIIIEHT TPOTIOPITMOHATHFHOCTH, KOTOPBI Ha3bIBACTCS
7. cuna, ¢ KOTOPOU 3eMJist MPUTATHBAET K ceOe Telo.

9. rpaBuTaIUs B IEPEBOJIE C JTATUHCKOTO

11. npubop, 17151 U3SMEPEHUS CUITBI.

15. CocrosiHne Tena, mpu KOTOPOM €0 BEC NMPEBBINIAET CHITY TSKECTH?

18. ®usnueckas BeIMUYMHA, KOTOPAs SIBISETCS MEPOM MHEPTHOCTH TEJIA HA3bIBAECTCS
19. BextopHas BenTM4MHA — Me€pa B3aUMOJICHCTBUS TEJI HA3bIBAETCS

... T€JIa
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BoinonHeHne npoekTa.
Templ MPOEKTOB:
1) AnbprepHaTHBHAs SHEPTeTHKA

2) AxycTHuYecKHe CBOICTBA IOJyIIPOBOTHUKOB

3) AromHas Garapeiika

4) DBeCKOHTAKTHbIC METO/IbI KOHTPOJISI TEMITEPATYPbI
5) BecnpoBoaHas repenayda IEKTPOIHEPIHU

6) Kpuosnekrponuka (x00.1)

7) MeToa MEYEHHBIX aTOMOB

8) HaHOTeXHOJIOTHH U €r0 MUP

9) Hyxkneocunres Bo BeeseHHoi

10) ITytu cOepexeHus aeKTpoIHepruu B ctosoBoii KPMK



11) [Monsipu3anus cBeTa- 3alluTa IJ1a3 OT CICISIINX OTHEH MPOKEKTOPOB BCTPEUHBIX 3JICKTPOBO30B
12) HeHbIOTOHOBCKAS KHIKOCTD

13) Kak nmpuy4uTh MapoOBYO MOJIHHUIO

14) CBeTOBOJIOKHO Ha CIy»0e dyeaoBeKa

15) Monusanus Bo3ayxa- MyTh K 3JI0POBbIO

16) [Touemy Hebo- rosryboe?

17) KproreHHbIC KHIKOCTH

18) CriocoOb! yTHIU3AIMH TBEPIBIX OTXO0/I0B

19) VabTpa3Byk B MEIUIIMHE

20) ITpuunHbl BOSHUKHOBEHHS M (PU3HKA MPOIECCOB IyHAMU

21) IpuHnun paboThe wia3MeHHOro TV

22) Biustarie OJ1y>KIaroIero Toka Ha KOPPO3HI0 MeTaslia

23) BiusiHue BHENTHUX 3BYKOBBIX pa3pakuTesIel Ha CTPYKTYPY BOIbI
24) BriusiHrie MarHiTHON aKTHBH3AIMU Ha CBOWCTBA BOIBI

25) I3mepeHue MI0THOCTH TBEP/BIX TEJ Pa3HbIMU CIIOCOOaMH

26) Ycnosus xxu3HeobecneueHus: Ha Mapce

27) Co3aHre MHIMKATOPOB TCUCHHSI BOIBI

28) Beunblii 1BUTaTE b

29) I'mobanbHOE MOTEIIEHHE

30) HaxoxeHne CBOEro pocTa ¢ OMOIIIbI0 MATEMATHYECKOTO MasiTHHKA
31) Pacuet TpaeKTOpHUH JIBIKCHUS KOCMHUYECKHX KOpabdisi k Mapcy
32) CerHeTosIeKTPHUECKHE CIIOCOOHOCTH MaTEPHUATIOB

33) Coznanue coaumepa

34) ®usuka v MPUMETHI TIOTObI

35) ®dusuka u copt

3.2.2. TunoBsble 3aJaHUs 1JIsl OLEHKH 3HAHMIl 110 pyOeXHbIM KOHTPOJIIO (3a1acHON BapHUaHT)
1) 3aganus B TecTroBoii popme (mpumep)
KonTpoabHnas padora «MexaHnuka
1 BapuanT
1. Ilepememenue — 3to:
1)BekTOpHas BeIMYMHA; 2) CKaJIApHas BEJIMYMHA;
3) MokeT ObITh U BEKTOPHOU U CKaJISIPHOI BEIMYMHOM;
4) npaBUIIBHOTO OTBETA HET.
2. IlepemenieHueM IBMKYILENHCS TOUKHA HA3bIBAIOT. . .
1) ...nUHY TpaeKTOpHUH;
2) MPOiIEHHOE PACCTOSHUE OT HAYaIbHOW TOUKH TPACKTOPHH JI0 KOHEUHOM;
3)... HaMpaBJIEHHBIN OTPE30K MPSIMOM, COEANHSIOINN HAYaIbHOE MOJ0KEHNUE TOUKHU C €r0 KOHEUHBIM;

4) ...JIUHHIO, KOTOPYIO OMHUCHIBAET TOYKA B 33IaHHOM CUCTEME OTCUETa

3. YckopeHnue — 3710:



1) dusuueckas Benmu4KMHA, paBHAS OTHOIICHHIO H3MEHEHHSI CKOPOCTH K TOMY IIPOMEXYTKY BPEMEHH, 32
KOTOPBIN 3TO U3MEHEHHNE MTPOU3O0IILIO;

2) hu3mdeckasi BEMTUYMHA, paBHASI OTHOIICHUIO H3MEHEHHS CKOPOCTH K TOMY (DU3HUECKH MAJIOMy
IIPOMEKYTKY BPEMEHH, 32 KOTOPOE 3TO U3MEHEHHE IIPOU301LIO;

3) pusuyeckas BeaMUMHA, paBHAS OTHOILICHUIO TIEPEMEICHHS KO BPEMEHH.

4. JIOKOMOTHB pa3roHsieTcs 10 cKopocTH 20M/c, TBUTAACH IO IPSMOM ¢ yckopeHueM Sm/c2. HauanbpHas
CKOpOCTb €ro paBHa HyJ10. CKOJIBKO BPEMEHHU AJIUTCS PA3rOH?

1) 0,25¢; 2) 2¢; 3) 100 c; 4) 4c.

5.Kakue cuiibl B MEXaHHKE COXPAHSIOT CBOE 3HAYCHHE MPHU MTEPEX0JIE U3 OJHON WHEPIIUATBHOM CUCTEMBI B
JIpyryro?

1) cusbl TATOTEHUS, TPEHUS, YIPYTOCTH; 2) TOJIBKO CHJIA TATOTEHMUS;

3) TOJIBKO CHJIa yIPYrocTu; 4) TOJBKO CUJIa TPEHHUS.

6. PaBHozeiicTByOIIas CHIIa — 3TO:

1) cuna, nelicTBUe KOTOPOM 3aMEHSIET JEICTBUE BCEX CHJI, IEUCTBYIOLINX Ha TEJIO;

2) cuia, 3aMeHsIoNIas JeficTBUE CUJI, C KOTOPBIMU B3aUMOJICHCTBYIOT Tea.

7.CornacHo 3akoHy ['yka cuia HaTsDKEHUS NPY>KUHBI IPH pacTATMBaHUU IPSMO ITPONOPLIMOHATIbHA
1) ee mHE B CBOOOTHOM COCTOSTHUU;

2) ee IIUHE B HATSIHYTOM COCTOSIHUU;

3) pa3HuIe MeX1y JUIMHOW B HATAHYTOM U CBOOOJTHOM COCTOSIHUSX;

4) cymMe JUTMH B HATSHYTOM U CBOOOJIHOM COCTOSIHUSIX.

8. CnopTcMeH coBeplIaeT NpbDKOK ¢ mecToM. Cuila TSKECTH JeMCTBYeT Ha CIOpTCMEHa
1)TONBKO B TEUEHUE TOTO BPEMEHH, KOT/Ia OH COMPUKACAETCS C TIOBEPXHOCTHIO 3EMIIH;
2) TOJBKO B TEUEHHE TOTO BPEMEHH, KOTIa OH CTHOAET MIecT B Hadaye MPbIKKa;

3) TONBKO B TO BpeMsi, KOT'/1a OH MaJIaeT BHU3 MOCJE MPEOI0JICHUS MJIaHKH;

4) BO BceX ATHUX CIyYasx.

9. Bec tena:

1) cBoifcTBO Tena;  2) ¢pusnuyecKkas BeIMYNHA; 3) dbusnueckoe siBIECHUE.

10.Cuna TaroteHus - 3To cujia 00ycaoBIEHHAas:

1) rpaBUTAIIMOHHBIM B3aUMO/ICHCTBUEM; 2)
3JIEKTPOMArHUTHBIM B3aUMO/ICUCTBUEM;

3) U Ir'paBUTAlUOHHBIM, U 3JICKTPOMArHUTHBIM BSaHMOHCﬁCTBHeM.



11. ToBapHBIii BaroH, ABMXKYILIHICS O TOPU30HTAILHOMY ITyTH C HEOOJIBIIONW CKOPOCTHIO, CTAIKHBAETCS C
ApYTUM BaroHoM U ocraHasiuBaercd. [Ipu atom nmpyxuna Oydepa cxxumaercs. Kakoe u3 nepedncieHHbIX
HIDKE IpeoOpa30BaHuil SHEpruK HapsAdy C IPYTHMH IIPOUCXOAMT B 3TOM Ipouecce?

1) kuHeTHYeckas 3HEpIrys BaroHa Mpeodpas3yercsi B HOTEHUUAIbHYIO SHEPTHIO TPy KUHBI;

2) KNHETUYECKas SJHEPIHsl BaroHa Mpeoodpas3yercsi B €ro NOTEHLIUAIbHYIO SHEPTHIO;

3) noTeHUMaNbHAas SHEPrUs NPYKUHBI IPe0Opa3yeTcs B €6 KHHETUYECKYIO SHEPTHUIO;

4) BHYTpEHHss SHEPTUs NPYKUHBI IPeo0pazyeTcs B KHHETUUECKYIO SHEPTHUIO BaroHa.

12. Kunernueckas sHeprus tena 8 [[x, a Bennunna umnyinbca 4 H-c, Macca tena paBHa. ..

1) 0,5kr; 2) 1 kr; 3) 2 kr; 4) 32 xr.

13. CBoboaHO nanaromiee Teno npounio nocieaaue 30 m 3a 0,5 ¢. Haiigute BBICOTY maieHHs.

14. OnpenenuTe yUIMHEHUE MIPY)KUHbI, €CITH Ha Hee aeiicTByeT cuiia 10 H, a KoappuimeHT xecTKoCTr
500 H/m.

15. ABToMOOUIL Maccol 4 T ABMXKETCA B Topy ¢ yckopenuewm 0,2 m/c2. HaliquTe cuiy TATH, €CiM YKIOH
pasen 0,02, a koapunment conporusiienus 0,04.

2 BapHaHT
1.Monynb nepemelieHus: Npu KpUBOJIMHENHOM JIBUKEHUU B OJJHOM HaIPaBJICHUU:
1) paBeH npoiiIeHHOMY yTH; 2) 6ombIlle TPOHAEHHOTO MYTH;
3) MeHbIIIe TTPOMICHHOTO MY TH; 4) MpaBUJILHOTO OTBETA HET.
2. CpenHss CKOpPOCTb XapaKTepU3yeT:
1) paBHOMEpHOE JIBUKEHHUE; 2) HEPABHOMEPHOE JBIIKEHHE;
3. Ilpoexuust yCKOpeHHs: Ha KOOPAMHATHYIO OCh MOXET OBbITh:
1) TOBKO MOJIOKUTENBHOM; 2) TOJIKO OTPHULIATENBHOM;
3) ¥ MOJOXKUTENIBHOMN, U OTPULIATENIBHOM, U PaBHON HYJIIO.

4. ITpu moaxo/e K CTaHIUH 10e3/] yMEHbIINI cKopocTh Ha 10m/c B TeueHue 20c. C KakUM yCKOPEHUEM
NBUTAJICA moe3n”?

1) - 0,5m/c2; 2) 2m/c2 ; 3) 0,5 m/c2; 4) — 2m/c2.
5. B uHepimasibpHOl cucteMe oTcuera F coobraeT teny Maccoid m yckopenue a. Kak u3sMeHUTCst
YCKOPEHHE Tejla, €CIM MacCy Tella U IEHCTBYIONIYIO Ha HETO CHIY YMEHBIINTE B 2 pa3a?

1) yBennuutcs B 4 pasa; 2) yMeHbIINTCS B 4 pasa;
3) yMeHbIIUTCS B 8 pas; 4) HEe U3MEHUTCA.

6. ociie OTKPBITHS APAIIIOTa NAPAOTUCT MO IEHCTBUEM CHIIBI TSXKECTH U CUJIBI CONPOTUBIICHUS
BO3/lyXa JBUTajCs BHU3 C YCKOPEHUEM, HAIIPAaBICHHBIM BBEpX. Kak cTaHET NBUraThCs MapalIroTUCT, KOra
IIPU JOCTHKEHUH HEKOTOPOIr0 3HAaYEHUSI CKOPOCTU PaBHOACUCTBYIOIIAS CUJIBI TSKECTH U CUIIbI
COIIPOTHBIIEHUS BO3AyXa OKAKETCS] paBHOM HYIt0?



1) paBHOMEPHO U NPSAMOJIMHEWHO BBEPX; 2) PABHOMEPHO U NPSMOJIMHENHO BHU3;
3) ¢ yckopeHueM cBOOOIHOTO MajeHus BHU3; 4) OyeT HElOABIKHBIM.

7. 3aKOH MHEPLMH OTKPbLI

1) demokpwuT; 2) ApucToTernb; 3) layanei; 4) HproToH.
8.IMIynibC CUCTEMBI, COCTOAIIEH M3 HECKOJIBKUX MaTepUAIbHBIX TOUEK, PABEH:

1. cymme MojyJiell UMITYJIBCOB BCEX €€ MaTepUANIbHBIX TOYCK;
2. BEKTOPHOI cyMMe UMITYJIbCOB BCEX €€ MaTepPHaNIbHBIX TOUYEK;
3. HMMITYJIbChI HEJIBb3S CKJIAIbIBATh.
9.YT1BepkaeHue 0 TOM, 4YTO UMITYJIbChl 3aMKHYTOM CUCTEMBI TEJI HE U3MEHSIOTCS, SIBJISICTCS:

1) He0OOCHOBaHHBIM; 2) Gpu3NYECKUM 3aKOHOM; 3) BBIMBICIIOM;
4) 3aTpyAHAIOCH YTO-TMOO CKA3aTh MO ATOMY ITOBOJY.

10. Manpunk maccoit SOKT, cTOsl Ha O4Y€Hb TUIaJIKOM JIby, OpocaeTt rpy3 Maccoi 8kr moj yriaom 600
TOPU30HTY CO CKOPOCThIO SM/c. Kakyro ckopocTh mprodpereT Malbuuk?

1)5,8m/c; 2) 1,36 m/c; 3) 0,8m/c; 4) 0,4 m/c.

11. HaBctpeuy apyr Apyry JETAT MIAPUKH U3 TUIACTHIIMHA. MOy UX UMITYJIECOB PaBHBI
cootBeTcTBeHHO 0,03krM/c 1 0,04 kr™M/c. CTONKHYBIINCH, IIAPUKH CIUMAOTCS. IMITyJIbC CUMIINXCS
IIAPUKOB PaBEH

1).0lkr-m/c;  2).00351kr-m/c;  3).0,05kr-m/c; 4) 0,07xr-™M/c;

12. Teno aBuxketcs mo npsimoid. 1oz nelicTBeM MOCTOSHHOM cuilbl BenmnuuHoi 4 H 3a 2 ¢ ummynbce Tena
yBenuuuics u cran paseH 20kr-m/c. [lepBoHadanbHbIil UMITYJIbC TETAa paBEH

1) 4xr-m/c; 2) 8kr-M/c; 3) 12kr-m/c; 4) 28kr-m/c;

13. Teno magaet ¢ BbicoThl 100 M 6e3 HavyanbHOI CKOPOCTH. 3a KaKOe BpeMsl TeJIO MPOXOJUT MEPBbIM 1
MOCJIEAHUM METPBI CBOETO ITyTH?

14. Koaddunuent sxectkoctu peznHoBoro xryra 40 H/m. KakoB koo puimeHT *KecTKOCTH TOTO XKe
KTyTa, CIIOKEHHOTO Monoiam?

15. Kakyto ckopocTh OTHOCUTENBHO 3eMJIi NprodpeTaeT pakera Maccoi 600 T, eciiu MOPOXOBBIE Ta3bl
Maccoii 15 r BeuteTaroT U3 Hee co ckopocthio 800 m/c?

OTBeETHL:

Ne |1 2 3 4 5 6 7 8 9 10 |11 |12 | 13 | 14 | 15

B-1 |3 3 2 4 2 1 3 4 2 1 2 2 19 | 0,0 | 3,2
S5m|2wM | kH

I 5m, |H/ |0
35




Kpurepuu oniennBanus padort:
90 - 100% BeImoOTHEHHOHN paboThI(13 3amanuii) — «5»;
75 — 85% BrimosntHeHHOM padoThI(10-113ananmii) — «4»;
50 — 70% BoimosHeHHOM pa®oThI(7-9 3aaaHui) - «3».
KonTpoabHnas padora «MoJiekyasipHas pusuka»
Bapuanm 1

1.Kakas us3 IMPUBCACHHBIX HUIKC BCIIMUUH, COOTBECTCTBYCT IMOPAAKY 3HAYCHHS MACCHL MOHeKy.]IBI?

A. 10 kr  B.107kr B.10¥kr T.10%kr . 10°%«kr

2.I1o xakoit hopMyJie pacCUUTHIBAETCS JAaBlIEHUE Ta3a

A. m/N b.32KT B.M-'10 I'. N/N, I 1/3 m.n/v?

3.Kakoe KOJIM4eCcTBO BEIIECTBA COJACPIKUTCS B AIIOMUHUEBOM OTJIMBKE Maccod 2,7 Kr?

A.0,1 mors  B. 0,0001 moip B. 100 Moy I'.10momp JI. 1 mon

4. Kakoii rpaduk Ha pUCYHKE IPEICTABISIET M30XOPHBIN mporecc?

p P P P, P
/o — 1
/ '
s , v
—V B —>v >V
A.nepsbii  b. BrOopoit  B. Tpetuii I'. yeTBepThIit M. naTeIi

5. Kakue 13 nepeuncieHHsbIX BICHUN JOKa3bIBAIOT, UYTO MEXIY MOJIEKYJIAaMU CYIIECTBYET NMPUTSKEHUE?
A. OpOYHOBCKOE JBHMKEHHE b. cknenBanue B. tudpdyzus
I'. ucnapenue /1. MOBEpXHOCTHOE HATSKEHUE
6. Kakoii 3akoH omnuchIBaeT n3obapudeckuii mporecc?

A.PV=const B.P/T=const B.VT=const TI.PT=const . V/T=const

7.I'a3 momyuunn 500 >k Temnotsl. [Ipu 3TOM ero BHyTpeHHss 3Heprus yBenuuunach Ha 300 k. Yemy
paBHa paboTa, COBEpIIEHHAs Tra3oM?

A.200 Ix  b.800 x  B.O I.200 x  HA. 500 dx

8.ITo xakoil popmyJsie pacCUUTHIBAETCSI BHYTPEHHSISI SHEPrus ra3a?

A.CmAT  b.3/2(m/M) RT B. Am I'. PAV . Lm

9.TennoBas MammHa nostyuniaa ot Harpesatens 0,4 M/ Temnots! u otaana xonoaunsHuky 0,1 M/Dx
ternoTel. Yemy pasen KIT?

A. 100% b. 75% B. 25% I'. 125% .50 %



10.B kakoM 13 NepeunciIeHHbIX TEXHUUECKUX YCTPONCTB UCIIOIb3YETCSl IBUraTENb BHYTPEHHETO
cropanus?

A. aBromoOmnie  b. TeruioBo3  B. termmoBast o/ctanmus I, pakera [, MOTOIIUKIT
Bapuanm 2
1.Kakast u3 nmpuBeIeHHBIX HI)KE BEJTMYUH COOTBETCTBYET MOPSAIKY JIMHEHHBIX pa3MEpPOB MOJIECKYJ?
A.10vm  B.10%vMm B.10%Mm  T.10%MMm 1. 102 MM
2. Tlo kakoit hopmyJie pacCUUTHIBACTCS KOJIMYECTBO BellecTBa?
A. m/N b.3/2KT B. M-10 I'. N/Na I 1/3 m.n/v?

3.CKOJIBKO MOJIEKYJI COICPKUTCS B 56 T a3oTa?

A.5-10*  B.12-10**  B.OI.12-10> J.5-10°

4.Kaxkoii rpaduk Ha pUCyHKe MpeAcTaBiseT n300apHbIi mporecc?
p
\ v

A. niepBbIi b. BTOpO# B. Tperun I'. yeTBepTHIN J. naTeii

P P P
|
|

|/

~——

sy Ky —v >V

5. Kakue u3 nepeuncieHHbIX BJICHUH 10Ka3bIBAIOT, YTO MEXKIY MOJIEKYJIAMU €CTh IPOMEXYTKU?
A. OpoyHoBckoe nBuxkeHHe b. ckneuBanue — B. nuddysus I.

HUCIIapCHUC 21 IMMOBCPXHOCTHOC HATAKCHUC

6. Kakoii 3ak0H OIMUCBHIBa€T M30TEPMHUSCKUN TIpoIecc?
A.PV=const b.P/T=const B.VT=const TI.PT=const . V/T=const

7. Han razom cosepurmnu padoty 300 [Ix u coobmmnu 500 Ix ternorel. Ha ckonbko
yBEJIUYMIach BHYTPEHHSS SHEPrus raza’?
A.200Ix B.800x B.0O I.200x  JI.500 dx

8. Ilo kaxoii popmyse MOKHO paccuuTaTh paboTy raza?
A.CmAT  B.32(m/M)RT B.Am TI.PAV  JI.Lm

9. WpeanpHas TemoBasi MallliHA COCTOUT U3 HarpeBatens ¢ Temnepatypoit 400 K u xonoauinbHuKa
¢ temneparypou 300 K. Uemy pasen ee KIT/1?
A.100%  Bb.75% B. 25% I'. 125% .50 %

10. B kakux U3 MepeYrCICHHBIX TEXHUISCKUX YCTPOUCTB UCTIONB3YIOTCS TYpOWHBI?
A. aBTomoOmne  b.remnmoBo3  B.temnmoBas o/cranuus [. pakera [l MOTOLHKI

OTBETHL:

Ne 1 2 3 4 5 6 7 8 9 10

Bl |B i} B r B |1 r B B AT




B-II r r r B B,I' A b r B b,B

Kputepuu onienuBanus paboT:
90 - 100% BeIOTHEHHOH pabOoTHI(9-10 3amanumii) — «S»;
75 — 85% BoinonHeHHOM padoThI(7-8 3amaHuil) — «4»;
50 — 70% BobImosHEeHHOM paboTHI(5-6 3aAaHU) - «3».
KonTposbHasi padora «JIeKTPOAMHAMMKA)
Bapuant Nel

1.B xakoM citydae BOKPYT JIBMKYILErOCs 2JIEKTPOHA BOZHUKAET MarHUTHOE 10Jje?

1 — 37IeKTPOH IBUKETCS MPSMOJIMHEHHO U PABHOMEPHO;

2 — DJIEKTPOH JIBHXKETCS PABHOMEPHO 110 OKPY>KHOCTH;

3 — 2JIEKTPOH JABUKETCS PABHOYCKOPEHO MPSMOJIMHEHHO.

Al B.2 B3 T.1u2 M. 1u3 E.2u3 7K Bo Bcex cimydasx

2. Ha npoBo/IHUK, TOMEIIEHHBIN B MArHUTHOE T0J1e, AeicTByeT cuia 3 H. J{nnHa akTuBHON YacTu
npoBoaHuKa 60 cM, criia Toka 5 A. Onpenenure MOayIb BEKTOPAa MAarHUTHOW MHTyKIIUU TTOJIS.

A.3Tn b.0,1Tn B. 1Txn I'.6Tn J.100Tn
3. Kakas ¢usnueckas BeIMYMHA U3MEPSAETCS B BOJIbTaX?
A. Unnykuus nonsa b. Marauthsiii notok B. 9JIC unnykuun I'. UHaykTHBHOCTH

4. Yacruna c anexrpuueckuM 3apsaoM 8°10-19 K geuxercs co ckopocthio 220 KM/4 B MAarHUTHOM I10JI€
c uaaykuuent 5 T, nox yriom 300. Onpenenuts 3HaueHue cuiibl JlopeHna.

A.10"H B.2'10%“H B.2'10Y%H TI.1,2°10"H 1.4'10%HE. 1,2'10%H

5. IlpssmonuHeHbIi TpoBOJHUK AIMHOM 10 cM pacnionoskeH noa yriaom 300 K BEeKTOPY MarHUTHOM
nHayknuu. Kakosa cuia AMrepa, 1eiicTByroIas Ha IPOBOIHUK, Ipu cujie Toka 200 MA 1 UHAYKINU TOJIs
0,5 Tn?

A5MH Bb.0SH B.500H T.0,02H /. 2H

6. HpI/I BJIBUT'aHWH B KATYIIKY ITOCTOSAHHOTO Mariura B HEll BOBHHUKAET BHCKTpI/I‘-ICCKI/Iﬁ Tok. Kak
Ha3bIBAaCTCS ATO SIBJIICHUC?

A. DnekTpocratnyeckas MHAyKIUsS b. MarautHas uHIyKuus
B. DnexktpomarautHag uaaykuus I'. Camonnaykuus . MHIyKTHBHOCTB

7. OnpenenuTh MAarHUTHBIN TTOTOK, MPOHU3BIBAIOIINI MTOBEPXHOCTH, OTPAHMYCHHYIO KOHTYPOM,
mIonaaepo 1 M2, ecu BepTUKabHAS COCTaBIAIONIAs MHAYKIMKA MarHuTHOTO 1ot 0,005 T,

A.200H B.0,05B6 B.5mM® TI.5000B6 [.0,02Ta E.O0,005B6

8. MaruuTHoOE noJje co3aacTes. . ..



A. HenoBH»HBIMHU 3JIEKTpUYecKUMU 3apsiiamMu b. MaruutHeiMu 3apsaamu
B. ITocrositHHbIMU stekTprueckuMu 3apsaamu I'. [1ocTossHHBIMY MarHUTaMu

9. Cuuna Toka, paBHas 1 A, co3maeT B KOHTYpe MarHuTHBIN OTOK B 1 BO. OnpenenuTs HHAYKTUBHOCTD
KOHTYDA.

A 1A b.1TH B.1B6 I''1Tn A 1D
10. B uenwu, coaep:xaiieil HCTOYHUK TOKA, IPU 3aMbIKAHUU BO3HUKAET SIBIICHUE. . .

A. Dnektpocratuueckas UHAYKIUs b. MaruuTHas HHIYyKIUs
B. DnektpomarautHag unaykuus I'. Camounaykuus . MHIyKTUBHOCTD

11. KakoBa 3Heprus MarHUTHOT'O TOJISl KaTYIIKU HHAYKTUBHOCTBIO, paBHOM 2 ['H, pu cuiie Toka B HEll,
paBHoi1 200 MA?

A. 400 Ix B.41040x B.04Ix TI.810-210x  d.410-2 Ix

12. BOmu3u HENOIBHYKHOTO MOJIOKHUTEILHO 3apsSHKCHHOTO IIapa O0HAPYKHBACTCA. . ..
A. Dnextpuueckoe none b. Maruutnoe nosie B. DnekrpomMarHuTHOE ToJie

I'. [TonnepeMEeHHO TO ANEKTPUUECKOE, TO MATHUTHOE TOJIS

13. OnpenenuTh MHIYKTUBHOCTD KATYIIKU Ye€pe3 KOTOPYIO IMPOXOIUT MOTOK BeMYUHON 5 BO mpu cuie
Toka 100 MA.

A.05Tas B.50T'n B.100I's TI.0,006T'm HA.0,1TH

14. Kakosa 2/IC unnykuuu, Bo30yxnaeMasi B IpOBOJHUKE, TIOMEIIEHHOM B MAarHUTHOM TOJIE C
unaykuuen 100 mTo, ecnu oHo omHOCTHIO Mcue3aeT 3a 0,1 ¢? [lnomanas, orpaHuYeHHass KOHTYpOM, paBHa
1 m2.

A. 100 B b.10B B.1B r.o,1B J.0,01 B
15. M0>XHO J11 UCIIONIB30BaTh CKPYUYCHHBIN YTHHUTEIh OOJBIION JUTMHBI PU O0MBINON Harpy3ke?
A. Unorna b. Her B. la I' . Henonro

16. OnpenenuTh CONMPOTUBIICHUE MPOBOAHUKA JITHHON 40 M, ITOMENIEHHOTO B MAarHUTHOE TIOJIE, €CITN
ckopocTh nBmwkeHus 10 m/c, unaykmus momist pasHa 0,01 To, cuna Toka 1A.

A.4000m B.0,040Om B.04O0Om TI.40m [1.400mM
Bapuant Ne2
1. B xakoM ciyyae MOXHO F'OBOPUTH O BOSHUKHOBEHMHM MarHUTHOIO MOJIsA?

A. YacTtuna 1BUKeTCs NPSMOJIMHENHO YCKOpPEeHHO b. 3apspkeHHas yacTua ABMKETCS IPSIMOIMHENHO
paBHOMepHO B. J[BH:KETCS MarHUTHBIN 3apsi]

2. OnpenenuTs CUily, AEUCTBYIOLIYIO Ha IPOBOAHUK AIUHON 20 CM, TOMEIIEHHBIN B MArHUTHOE TI0JIE C
unaykuue 5 T, npu cune Toka 10 A.



A.10H B.0,0lH B.1H I'5s0H A.100H
3. Kakas ¢usudeckas BenuynHa u3Mepsercs B Bedepax?
A. Unpykuus nons b. Marautssiii notok B. DJIC unnykuuu I'. UHaGyKTUBHOCTB

4. Yactuna c snexkrpudeckum 3apsaom 4-10-19 K nemwxkercst co ckopoctbio 1000 KM/94 B MArHUTHOM T10JI€
c unaykuuen S Tn, mox yrimom 300. Onpenenure 3HadeHure cuibl Jlopenua.

A.10-15HB. 2°'10-14H B. 2,7-10-16 HI". 10-12 H 1. 4-'10-16 HE. 2,7°10-12 H

5. HpI/I BbIIBUI'aHUHW U3 KAaTYIIKHU IIOCTOSAHHOI'O MariuTa B HEH BO3HHUKACT SHGKTpI/I‘ICCKI/Iﬁ Tok. Kak
Ha3bIBACTCS ITO SBJICHHE?

A. Dnektpocratuyeckas MHAyKIUs b. MarautHas uHyKus

B. Dnexrpomaruuthas unaykuus I'. Camounaykius . UHAYKTUBHOCTH

6. DJIEKTpUUECKOE TOJIE CO3AETCH. . ..

A. HenoaBM>XHBIMM JIEKTPUUYECKUMU 3apsigaMu b. MarHuTHbeIMU 3apsiiaMu
B. IlocTositnubIMU 3J1ekTprdeckumMu 3apsiaamu I'. [locTossHHBIME MarHuTamMu

7. IlpsimonuHeHbIN TpoBOAHUK JUIMHOHN 20 cM pacnionoxeH noj yriiom 300 Kk BEKTOpy UHAYKLIHUU
MarauTHoro nojsi. Kakosa cuna Ammnepa, aelicTByolIas Ha IPOBOJHUK, npu cuiie Toka 100 MA u
uHaykuuu nons 0,5 Tn?

A.5MH B.0OSH B.500H T.0,02H d.2H

8. Uem ompenensiercs Benmmunna DJ[C MHAYKITUU B KOHTYpe?

A. MarauTHOM HHAYKIMENW B KOHType b. MarHUTHBIM MOTOKOM 4epe3 KOHTYp

B. MnnykTuBHOCTEIO KOHTYpa I'. DJIEeKTpHYeCKMM CONIPOTUBICHUEM KOHTYpa

. CKOpOCTBIO N3MEHEHHUSI MarHUTHOT'O IIOTOKA

9. Kakoif MarHUTHBIN MIOTOK CO3/Ia€T CHITY TOKa, paBHYI0 | A, B KOHTYpe ¢ HHIYKTHBHOCTHIO B 1 ['H?
A. 1A b.1Tn B.1B6 1 Tn A 10

10. Yemy paBeH MarHUTHBIN MOTOK, IPOHU3BIBAIOIINN TOBEPXHOCTh KOHTYpA IUIOMAbI0 1 M2, HHIYKIHS
MarHMTHOTrO nojs paBHa 5 Ta? Yron Mexay BEKTOPOM MarHUTHOM MHAYKLIUU U HOpMaiibto paseH 600.

A.5® B.25B6 B. 1,25 B6 I'. 0,25 Bo A.0,125 B6

11. IIpu nepemMerieHuu 3apsaa Mo 3aMKHYTOMY KOHTYPY B BUXPEBOM 3JIEKTPHUECKOM I10JIe, paboTa mois
paBHa....

A. Homp b. Kakoii — To BenuumHe B. DJIC unaykiuun
12. OnpenennuTh HHIYKTUBHOCTD KaTYIIIKH, €CIIM IIPU CHJIe TOKa B 2 A, oHa umeet sHepruro 0,4 Jx.
A.200l'ab.2M[EB. 100w I'. 200 mI's . 10 MI'n

13. ITo npsiMmoMy ITPOBOJY TEUET MOCTOSHHBIN TOK. BOIM3u npoBoaa HabromaeTcs. . .



A. Tonbko marautHoe nosie b. Tonbko anekTpuueckoe mnosie
B. DnexrpomarnutHoe nose I'. [ToouepeHo TO MArHUTHOE, TO JIEKTPUUECKOE T10JIE

14. Kaxosa D/1C unaykuuu, Bo30yskaaeMasi B IPOBOJAHUKE, IOMEIIIEHHOM B MAarHUTHOE ITOJIE C
unaykuuen 200 mI'H, ecniu oHO noHOCTHIO Mcue3aeT 3a 0,01 ¢? [lnomaas, orpaHudYeHHast KOHTYPOM,
paBHa 1 m2.

A.200B b.20B B.2B r.02B A.0,02B

15. OnpenenuTs CONPOTUBIIEHUE MPOBOJIHUKA JITMHON 20 M, MOMEIIEHHOTO B MAarHUTHOE T0JI€, €CIIN
ckopocThb nBrkeHus 10 m/c, maaykius nos pasaa 0,01 Ti, cuna Toka 2 A.

A.4000m B.0,01 Om B. 0,4 Om I'.10m . 10 Om
16. M0>XHO 11 UCIIONIB30BaTh CKPYUYEHHBIN YTMHUTENh OONBIION JUTMHBI PU O0JBINON Harpy3Ke?
A. NHorna b. Her B. la I'. Henonro

OTBETHI:

N |1 (2 |3 |4 |5 |6 |7 |8 |9 |10 |11 |12 |13 |14 |15 |16

B-|b |B |B |I" |[A (B |E (I' |b |I' | |A |b |B |b |T
I

B-|b /1A |b |B B (B |A | A |B |b B |I"' |A |b |I' |b
I

Kpurepun oniennBanus padort:
90 - 100% BeImoHEHHOHN paboThI(13 3amanuit) — «5»;
75 — 85% BrmonaenHoi padoTei(10-113ananmit) — «4»;
50 — 70% BeImosHEHHOM padoTHI(7-9 3aMaHuid) - «3».
Konrtpoabnas padora «Konedanus u BOJHbD)
Bapuant Nel
Al. Yem 00bsACHSETCS B3aUMO/ICHCTBHE JABYX MapauIeIbHBIX IPOBOJHUKOB C IIOCTOSTHHBIM TOKOM?

1.B3aMMOIEHCTBHE IIEKTPUIECKUX 3aPSII0B;
2.J1eHCTBUE JIEKTPUYECKOT0 MOJIS OJTHOTO IMPOBOJHUKA C TOKOM Ha TOK B JPyTOM IPOBOJIHUKE;
3.1eiCTBHE MAarHUTHOTO T0JIs1 OJTHOTO MPOBOJIHMKA HA TOK B IPYTOM ITPOBOJHHKE.

A2. Ha xakyro 4acTuiy A€MCTBYET MarHUTHOE IoJie?

|.Ha IBMXKYIIYIOCS 3apsKEHHYIO; Ha IBIKYIIYIOCS HE3aPSKEHHYIO;

2.Ha MOKOAMIYIOCA 3apsPKCHHYI0, Ha ITOKOAITYROCS HEC3aPAKCHHYHO.



A3. Ha kakoM 13 pUCYHKOB ITPaBUJIBHO

MMOKa3aHO HAMPaBJICHUE WHYyKIIUN A. B. B. B
MarHUTHOTO TIOJIS, CO3JITAHHOTO MIPSMBIM I r B I l B I
MTPOBOJTHUKOM C TOKOM.

B

DA;  2)B;  3)B. -

A4. [IpsaMonrHEHbIN TPOBOAHUK JJIMHOKU 10 CM HaxXOAUTCSA B OJJTHOPOJTHOM MarHMTHOM I0JI€ C
unayknuen 4 Tin u pacnosioxen noj yrioM 300 Kk BeKTOpy MarHUTHOW MHAYKIMKU. YeMy paBHa cuiia,
NeMCTBYIONIAsl HA MPOBOJIHUK CO CTOPOHBI MArHUTHOTO MOJISI, €CIM CHUJa TOKA B TPOBOAHUKE 3 A?

1,2 H; 2)0,6 H; 3)2,4 H.

AS. B MarouTHOM 10JI€ HAXOAUTCS
MPOBOJHUK ¢ TOKOM. KakoBo HampaBieHue

cuiibl AMIiepa, AecTByroLed Ha
MPOBOJHUK?

1)oT Hac; 2) k HaM; 3) paBHA HYJIIO. = -
A6.251eKTpOMarHuTHas UHAYKIUS — 3TO:

1.gBIIeHNE, XapaKTepU3yIollee IeHCTBUE MAarHUTHOTO MOJISI Ha ABMOKYIIMICS 3aps;

2.sBJICHHE BO3HUKHOBEHUS B 3aMKHYTOM KOHTYPE 3JICKTPUYCCKOTO TOKA P H3MEHEHUU MarHUTHOTO
ITOTOKA;

3.$IBJ'IeHI/Ie, XapaKTCPU3yrouiee JIECTBHE MAarHUTHOTO MOJIS Ha IMPOBOAHUK C TOKOM.

A7. Jletu packaunBaroTcs Ha kauessx. Kakoit 3To Buj konedanuii?
1. cBOOOIHBIE 2. BBIHYXJICHHBIC 3. ABTOKOJICOAHUS

A8. Teno maccoil m Ha HUTH JUIMHOM | coBepiiaer kosjebOanus ¢ nepuogoM T. Kakum Oyner mepuon
Kose0aHui Tesna Maccoi m/2 Ha HUTH JUIUHOM 1/2?

1.2 T 2.T 3.4T 4.%T
A9. CxopocTb 3ByKa B Bojie 1470m/c. KakoBa /uinHa 3ByKOBOI BOJIHBI ITpH nepuojie konedanuit 0,01¢?
1. 147xm 2. 1,47cm 3.14,7m 4.0,147m
A10. Kak Ha3bIBaloT 4KcIio Kojebanuii 3a 2nc?
1. gactota 2. Ilepuon 3. @aza 4. [luknumyeckas 4acToTa

A11l. Manpuuk ycisiman 3xo yepe3 10c nmocie BoicTpena mymku. CKopocTs 3Byka B Bozayxe 340m/c. Ha
KAaKOM PacCTOSIHUU OT MaJIbuMKa HaXOJUTCSI IPENSATCTBUE?

1. 1700m 2. 850m 3. 136m 4. 68m

A12.0npenenuths MEepHOA CBOOOTHBIX AIIEKTPOMATHUTHBIX KOJeOaHWH, eciaM KoJeOaTeNbHbIH KOHTYP
COJIEPKUT KaTYyIIKy UHAYKTUBHOCTBIO 1MKI'H 1 KOHJIeHCATOp eMKOCThIO 36n1D.

1. 40uc 2.3-10 8¢ 3.3,768-1018 ¢ 4.37,68:10 8¢



A13. IIpocreiimas konebaTenpHas CUCTEMa, CoAepIKalasi KOHACHCATOP U KaTyUIKy WHAYKTUBHOCTH,
Ha3bIBAETCH. ..

1. aBTOKONIE0ATENHLHOM cHCTEMO 2. KoNebaTeIbHONU CUCTEMOMN
3. KoneOaTeIbHBIM KOHTYPOM 4. Kosie0aTelIbHast yCTaHOBKA

Al4. Kak u nouemy H3MEHSETCS 3JEKTPUYECKOE CONPOTHUBIICHHE IOJYPOBOAHUKOB IIPU YBEJINYEHUU
TeMIEepaTypbl?

1. YMmenbpmaercs n3-3a YBCIIUYCHUA CKOPOCTU ABUKCHUSA SJICKTPOHOB.

2. YBenuuMBaeTCs U3-3a yBEIMUYEHUS aMILTUTY Il KOJIEOaHUN MOJIOKUTENbHBIX HOHOB KPUCTAILITUYECKON
PEIIEeTKH.

3.YMeHblIaeTCs U3-3a YBEJINYCHUS KOHIIEHTPALMN CBOOOIHBIX HOCUTENEH JIEKTPUUYECKOT0 3apsiia.
4.YBenuuuBaeTcs U3-3a YBEIMUEHUS KOHIIEHTPALUU CBOOOIHBIX HOCUTENEH 3IEKTPUUECKOTO 3apsil.

B1. YcranoBure COOTBETCTBUE MCKOY (1)I/ISI/I‘I€CKI/IMI/I BCJIMYMHAMU U CIMHHUIAMU UX U3MCPCHUA

BEJIMYMHBI EAVUHNULBI USMEPEHM A

A) 1) Bousst (B)
WHYKTHBHOCTb

b) 2) renpu (Cn)

MAaTrHUTHBINA ITOTOK

B) 3) Bebep (BO)

HHAYKIUA MAaronuTHOI'O I10JIA

I 4) tecina (Ti)

HAIIPpSIPKCHUC

B2. YacTuia maccoit M, Hecymas 3apsana g, ABMXKETCSA B OTHOPOJHOM MAarHUTHOM II0JIE C HHI[yKI.[HefI B mo
OKPY’KHOCTHU paJinyca R co CKOpPOCTBIO V. Yro HpOPI3OI>iI[CT C paanycom Op6I/ITBI, nepuoaom 06pa1ueH1/1;1 n
KUHETHYECKOMN BHCpPHCﬁ HaCTULBI TP YBCIIMYCHUN CKOPOCTU ,Z[BI/I)KCHI/IH?

K kaxm0ii mo3uiuu nepBoro crojdua noadepure COOTBETCTBYIOUIYIO MO3HUIIMIO BTOPOTO U 3AMMIIUTE B
TabIuIy BRIOpaHHbIE IIM(PHI TI0J] COOTBETCTBYIOIIMMHU OyKBaMU

OU3NYECKHU Nx n3menenus

E BEJIMYMHbBI

A) paauyc opoutsr | 1) YBEJIUUUTCS

b) nepuos 2) YMEHBILIUTCS
oOpareHus




B) KHHETHYECKast 3) HE U3MEHUTCS
SHEPrHs

C1. B karyuike, ”HIYKTUBHOCTh KOTOpoil paBHa 0,4 I'H, Bo3nukia 3/]C camonnaykuuu, pasuas 20 B.
Paccuuraiite n3MeHeHUe CUIIbI TOKA U SHEPTUM MAarHUTHOTO MOJIS KaTYLIKH, €ClIK 3TO Ipou3soiwio 3a 0,2 c.

Bapuanr 2
Al. I[ToBOPOT MarHUTHOM CTPEJIKH BOJIM3H MTPOBOJIHUKA C TOKOM OOBSICHAETCS TEM, YTO Ha HEe JCHCTBYET:

11. maruuTHOE 10J1€, CO3/IaHHOE ABUKYIIUMHUCS B IPOBOJHUKE 3apsiIaMH;

12. snexkTpuueckoe 1moJje, Co3IaHHOe 3apsJaMH TPOBOTHHUKA;

13. snexTpuueckoe mojie, CO3AaHHOE ABIKYIIUMHUCSA 3apsiAaMH IPOBOTHUKA.
A2. JIBIKYIIUICS IEKTPUUECKUI 3apsij] CO3/1aeT:

14. TOTBKO AIEKTPUIECKOE TOJIC;
15. xak sJeKTpUUYecKoe MoJie, TaKk U MarHUTHOE TI0JIE;
16. TOJIbKO MarHUTHOE TIOJIE.

A3. Ha xakoM U3 pUCYHKOB MPaBUIbHO

A B. B B
0KA3aHO HAIPaBJICHUE UHIYKIUK
MarHUTHOTO TI0JIsI, CO3JAHHOTO IPIMBIM 1 TB 1 ‘B I
IPOBOJHUKOM C TOKOM. 'y
B

DA; 2)b; 3)B.

A4. IIpssMonMHEWHBIN TPOBOJHUK JTMHOM 5 CM HaXOJUTCA B OJHOPOAHOM MAarHUTHOM IOJIE C
unnaykuuen S Ti u pacnonoken nmoj yriaom 300 k BEKTOpY MarHUTHOM HHAYKIMH. Uemy paBHa cua,
JENCTBYIOIIAsl HAa TPOBOJIHUK CO CTOPOHBI MAarHUTHOTO TOJIS, €CJIM CHUJIa TOKA B TPOBOJHUKE 2 A?
1)0,25 H; 2)0,5 H; 3) L5H.

AS. B MarauTHOM 110J1€ HAXOIUTCS
MIPOBOJIHUK ¢ TOKOM. KakoBo HamnpaBieHue : i

cwiIbl AMriepa, IENCTBYIOIIEH Ha , : —
MIPOBOJIHUK?

1)oT Hac; 2) k HaM; 3) paBHA HYJIIO.
A6. Cuna JlopeHiia neicTByer:

1)Ha He3apsHKEHHYIO YacTUIly B MATHUTHOM I10JIE;
2)Ha 3apsKEHHYIO YacTHILy, TOKOSLIYIOCS B MAarHUTHOM IIOJIE;
3)Ha 3apsHKEHHYI0 YacTHUILy, IBUKYIIYIOCS BAOJIb JUHUI MAarHUTHONW MHAYKIIUU MOJIS.

A7. Ha xBasipaTHY10 paMKy TUTOIIAAbI0 2 M2 MPU CHJIE TOKA B 2 A JICHCTBYET MaKCUMAaJIbHBIN
BpaIllalOIIMii MOMEHT, paBHbIM 4 H-M. KakoBa HHAYKIIMSI MArHUTHOTO MOJIS B UCCIEAYEMOM
MIPOCTPAHCTBE?

1T 2)2 Tm; 3)3Tn.
A8. Kakoii Buz konebanust HaOo1aeTcs Npy Ka4YaHUU MassTHUKA B yacax?

1. cBoOoaHBIE 2. BBRIHYKICHHBIE 3. ABTOKOJIeOaHUsl 4. ynpyrue KoieOaHus



A9. CxopocTts 3ByKa B Bo3ayxe 330m/c. KakoBa wacToTa 3ByKOBBIX KOJICOAHMIA, €CIIN JUTMHA BOJIHBI paBHA
33cm?

1. 1000I'g 2.100I'y 3. 10I'g 4.10000I'y  5.0,1I'n

A10. OnpenenuTh Mepuoj; CBOOOIHBIX JIEKTPOMATHUTHBIX KOJICOAHMIA, €CIIN KOJIeOATEIbHBIN KOHTY]
COJIEP’KUT KOHIEHCATOp eMKOCThI0 I1MK®D 1 KaTylKy HUHAYKTUBHOCTBIO 361 H.

1)1,410 8¢ 2) 2,410 8¢ 3)3,768:10 8¢ 4) 37,68:10 3¢

A1l1l. OnpenenuTh 4acTOTy U3JIy4aeMbIX BOJIH CUCTEMOM, CoJiepKallel KaTyIIKy HHIYKTUBHOCTbIO 91'H 1
KOHJICHCATOP 3JIEKTPOEMKOCThIO 4D.

1. 72Ty 2. 12nTu  3.3611 4.6 5.1/12x '
A12. 1o xaKkoil U3 XapaKTEpUCTUK CBETOBOW BOJIHBI OIPEIEISAETCS €€ LBET?
1. mo myiuHe BOJMHBI 2. 1O yactoTe 3. 1o ¢aze 4. o aMILTUTY 1€

Al3. HGSaTYXaIOH_[I/Ie KOJ'IC6aHI/I${, IMPpOUCXOAAIHUE 3a CUCT UCTOYHHUKA SHCPI'UH, HAXOAAIICTOCA BHYTPU
CUCTEMBI, HA3BIBAKOTCA. ..

1. cBoboaHble 2. BHIHYXKICHHBbIE 3. ABTOKONeOaHus 4. ynpyrue KoneGaHus
Al4. Yucras Bona sBIseTCs MuAIeKTpukoM. [louemy BoaubIi pactBop conu NaCl sBnsiercs
IIPOBOJHUKOM?

1. Counb B Bojie pacmajaercst Ha 3apspkeHHbIe HOHBI Nat u Cl-.

2. [locne pactBopenus conu Monekyibl NaCl mepeHocsT 3apsi

3. B pactBope ot Monekysibl NaCl oTpeIBatOTCS SJEKTPOHBI U IEPEHOCST 3apsijl.

4. ITpu B3aUMOJICHCTBHY C COJIBIO MOJIEKYJIBI BOJIBI PACIAIAI0OTCS HA MOHBI BOJIOPO/Ia M KHCIOPOIa

B1. YcranoBuTe cooTBETCTBHE MEXKTY (PU3NUECKUMU BEIMUYMHAMU U (POPMYyIaMH, IO KOTOPHIM 3TH
BEJINYUHBI ONPEACIIAIOTCS

EJVMHU 1B
BEJIMUMHBI M3MEPEHUS

A) Cuna, 1) Jx
JEHCTBYIOLLIAS
Ha MTPOBOJTHUK C
TOKOM CO
CTOPOHBI
MarHuTHOTO
OJIst

b) DHeprus 2) Kn
MarHuTHOI o
I10JIs1




B) DNeKTPUIECKUM
3apsi,
JBIDKYILIUICS B
MarHUTHOM
IoJIe.

2) H

B2. Yactuua maccoii m, Hecymias 3apsi J, IBUKETCS B OAHOPOJHOM MarHUTHOM ToJie ¢ MHAYKIMeH B mo
OKPYKHOCTH pajuyca R co ckopocTbio V. UTo mpou30ieT ¢ paanycoM OpOUThL, IEPUOAOM OOpalleHus: 1

KHHETHYCCKOMN BHCIZ)FI/ICI\/'I YaCTHUIbI IIpU YBCIIMYCHHUU 3apsaia ‘laCTI/IHBI?

K KaX(HOﬁ IMO3UIUHU IIEPBOT'O CTOJ'I6].[a HO,Z[6epI/ITe COOTBCTCTBYIOIIYIO ITO3UIHUIO BTOPOI'O U 3allMIIUTEC B

Ta0IUIYy BRIOpaHHBIC IU(PHI TI0JT COOTBETCTBYIOITUMHU OYKBaMH

OU3NYECKU nx

E BEJIMUMHbI N3MEHEHUW A

A) paanyc opoUThI 1) YBEJIUYUTCS

b) epuos 2) YMEHBIIUTCS
oOparnieHus

B) KHHETUYICCKas 3) HE U3MEHUTCS
SHEPrus

C1. Ilox kakuM yTI0M K CHJIOBBIM JIMHUSIM MarHUTHOTO ToJis ¢ uHayKuuen 0,5 Ti 1omkeH IBUraTbes

MeaHbIN poBoaHUK ceueHueM 0,85 mm2 u conpotusienuem 0,04 Om, ytoObI ipu ckopocTu 0,5 m/c Ha

ero KoHmax Bo30yxnaanace DJ1C unaykiuu, pasaas 0,35 B? ( yaensHoe conpotunenue meau p= 0,017

Om-MM2/Mm)

Pemmenne 3agannii yactu C

Bapuanr 1

I/ICHOJ'IIBYH 3aKOH BHeKTpOMaFHHTHOﬁ HWHAYKIHA ITOJIYyIacM

I=10 A. Dueprus maruutHoro nomus = 20 Jx
Bapwanr 2

O/JIC nHAYKIMY B ABMKYIIUXCS TPOBOJHUKAX —>
(1) (2) = 2 B; coBmectHoe peutenue (1) u (2) moxyyum

;o= 300

OTBeThI:

Ne|lAJA|/A|IAIA|IA|A|A]AAA
1123|456 |7(8]9]1]1




l {31132 |2|2|3|2|3|4(1|3|3 (4|2 ]|1]0
3 |3 ]|A

1 |11);

2

0

B

mj1,2|3}1(1 34114213 (3 |1]2]|3
4 1210

313]0

Kpurepun onenuBanuns

OueHuBanue 3agaunii yactei A u B

3a npaBUIbHOE BBIMOJIHEHUE 3aJaHusl A oOyyaromuiics nony4daer 1 6amn

3a npaBUJIbHOE BBINOTHEHUE 3aaHus B oOyuaromuiics monyyaet 2 6asia; 1 Gami, ecinu B OTBETE UMEeTCs
XO0Ts ObI o11Ha ommrbOka; 0 0amIoB, eciik OMIMOOK 00J1e€ OTHOM.

Ouenusanue 3agannii C

3a BoinosiHeHue 3aaanus C oOyyaromuiics nonyvaer 3 0ana, €Ciau B pelIeHUH IPUCYTCTBYIOT MPAaBUIBLHO
BBITTOJTHEHHBIE CIIETYIOIINE JIEMEHTHI:

- IPaBHUJIbHO 3allUCAHbI HCO6XOI[I/IMI)IC JJI PCIICHU S 3aKOHBI,
- IPpaBHUJIbHO BBITTIOJITHCHBI aHFe6paI/I‘-IeCKI/I€ npeo6pa3013aHH$[ 1 BBIYMCJICHUS, 3allMCaH BGpHBIfI OTBCT.

3aaHuC OLICHUBACTCA 2 68.J'IJ'IaMI/I, €CJIK CacjiaHa omIMoKa B HpeO6pa3OBaHI/I5{X WJIM B BBIYHUCJICHUAX UIIN
IIpU BEPHO 3allMCAHHBIX HCXOJHBIX YPABHCHUAX OTCYTCTBYIOT HpeO6p8.30BaHI/I$I MW BBIYUCIICHUA.

3aJlaHue OlleHuBaeTcs 1 GaioM, ecliu cenaHa ourrmoKa B OJJHOM U3 UCXOIHBIX YpaBHEHHMA
WJIM OZIHO U3 HEOOXOUMBIX HCXO/IHBIX YPaBHEHUH OTCYTCTBYET.

Bo Bcex oCTambHBIX CITydasix CTaBUTCS orieHKa () OaJiioB.

MakcuManbHOEe KOJTUYECTBO 0asioB — 14

Tadauua nepeoga 6a/UI0B B OLEHKY

Yucio 6as10B 0-10 11-15 16-19 19-21

Ouenka 2 3 4 5




KonTpoubnas padora «Onruka»

1 BapuanT

) S

Puc. x sagadusam 1-6

Pucynoxk k 3aganusm 1-6

Buvioepume o0un npagunvnwiii omeem:

1. 3akoH oTpaxkeHusi CBeTa UMEET BHU]I (CM. puC.)

Aa=p B)y=¢
sina siny

Bjn=— M=
sin p sinyt

sin « siny
An= Byn=—-
sin p sinpt
siny
B} = [" n=——
siny,

2. 3aKOH MPENIOMIICHHUS CBETa NUMEET BU (CM. pHC.)

3. [IpenenbHBINA YToJl IOTHOTO OTPAXKEHUS (CM. pUC.) 0003HAUCH
A)a B) u B)BOT) e

4. Yron maneHus (cM. puc.) 0003HaueH

A) o B)y B)oT)p

5. Yron otpaxeHnus (cM. puc.) 0603HaueH

A)a B) § B)y Do

6. Yron npenomienus (cM. puc.) 0003HadeH

Ay B) B)e Do

7. 3aBUCUMOCTbD MTOKA3aTeINsl MPETOMIICHHS BEIIECTBA OT YACTOTHI (JJIMHBI) BOJIHBI HA3bIBAETCS



A) mudpakuuet, b) unrepdepenuneii, B) nucnepcueii,
I') korepeHTHOCTBIO, J1) nonsipuzanuei, E) nuckperHoctsio.

8. CrocOOHOCTh 3JEKTPOMAarHUTHOW BOJIHBI NMPOXOIHUTh Yepe3 OJHOOCHBIA KPHCTAT B ONPEAEICHHOM
HaIPaBJICHUU Ha3bIBAECTCS

A) KOTepEeHTHOCTHIO, I') monspuzanuei,
b) unrepdepennueii, ) nudpaxiuei,
B) nucniepcueii, E) nuckperHocThio.

9. CnoxeHune 1ByX KOT€pEeHTHBIX BOJIH Ha3bIBACTCS

A) unTepdepeHuei, b) nuckperHoctsio, B) nucnepcueii,
I') monspusanuei, 1) nudpakxiuei.

10. OrubGanue BOJHOM MaJIbIX MPEMATCTBUI Ha3bIBACTCS

A) nudpakuuei, b) xorepentHocThio,  B) unrepdepenuuei,
I') monspuzanmeii,  [) IMCKpETHOCTEHIO, E) nucnepcueii.

11. MakcumyMbl TIpy HHTEP(EPEHIINN OT IBYX UCTOYHUKOB BO3HUKAIOT IIPU YCIOBUHU
A)ad=k-\ B)d+sing=~Fk +A

A A
Byad=(2k+1)—~ ' Dod=——
v 2 2n "

12. MakcumyMmbl y A(paKIIMOHHONW PEIIETKH BO3HUKAIOT ITPH YCIOBHH

A)ad = 2k + 1)~ B) 2d =
i ) ~2n
B)dsing =k A T)ad=Fk *A

Ycemanosume npasunvnyro nociedosamenvnocma:

13. BOSpaCTaHHC JJIMHBI BOJIHBI B BUIUMOM CIICKTPE

A) KpacHbII

b) cunnit

B) xxenThiii

I') puonerosslit
J1) opaHxkeBbIi
E) rony6oit

K) 3enensbrit
Pewiume 3adauu:

14. Kpaitnemy kpacHomy ay4y ( A = 0,76 MKM) COOTBETCTBYeT yacTota _ ['II.

15. Ha audpakimonnyto pemerky ¢ nepuoaom 2 ¢ 10- 6 M HOpMalIbHO MalaeT MOHOXPOMAaTHYeCcKasi BOJTHA
cBeTa, Ipu K =4 u sin @ = | 1yruHa BOJIHBI OyIeT



paBHa M.

17. PaccrosiHre MeXy IPEIMETOM U €ro U300pakeHnueM 72 cM. YBeJIWYEeHUE JIMH3bI PaBHO 3.
Haiitu hoxycHOe paccTossHUE TUH3BI
18. 2 BapuanT

e t‘, Sy '
el TN =

Puc. x sanagusamMm 1—6

A) sin B) sine
n = —— =
sin o sing
sinvy
B)u=o NDn=—
- sing,

19. 3akoH mpenomie Ta UMeeT BHUJI (CM.pHC.)

4. Yron otpaxkenus (cMm. Puc.) o6o3naueH

5. Yron npenomienns (cMm. Puc.) o603HadeH

6. Yron manenus (cm. Puc.) o6o3HaueH



7. OrubaHue BOJHON MaJbIX MPEMATCTBUI HA3bIBACTCS

A) nucniepcue, b) unrepdepenuuei, B) MOJISIpU3ALMEH,

I') nuckperHoOCTBIO, 1) nudpakuuei, €) KOTE€pEHTHOCTHIO.

8. CnosxeHue AByX KOT€pPEHTHBIX BOJIH Ha3bIBAETCS

A) nucnepcue, b) mudpakmuei, B) HHTEpepeHITneH,

I') nuckpeTHOCTBIO, J1) nonspuzanuei.

9. 3aBUCUMOCTb MOKa3aTeNsl MPEJIOMIICHHS BEIECTBA OT YaCTOTHI (JUTMHBI) BOJTHBI HA3bIBACTCS
A) nucnepcue, b) unrepdepennueii, B) xorepeHTHOCTBIO,

I') mudpakmuei, J1) TMCKPETHOCTHIO, E) nonspuzarnueii.

10. CnocobHOCTE BHCKTPOMaFHHTHOﬁ BOJIHBI ITIPOXOAUTD 4CPC3 OJIHOOCHBIM KpUCTaJlll B OIIPCACIICHHOM
HaIIpaBJICHUH HA3bIBACTCA

A) KOTepeHTHOCTHIO, b) nuckperHocTsio, B) nonspuszanuei,
I') mudpakmuei, M) nucniepcueit, E) unrtepdepennueii.

11. MuaMMYyMBI IPH UHTEPHEPEHITUHN OT IBYX HCTOYHUKOB BO3HUKAIOT TP YCIOBHH

A)d+sing=h; B)2d=—
A)d+sing=k+) jedser
B)ad=(2k+1)=- I)Ad=F+)

12. MakcumyMmbl ipu UHTEP(EPEHLINU OT IBYX UCTOUHUKOB BO3HUKAIOT IIPU YCIOBUHU

A)2=— g B)ad=Fk+\
2n. LT 0
B) d+sing=Fk*A -I‘)Ad=(2k,+1)—2.-

i

Ycemanoseume npasunvuyio nocneoosamenvhocno:

13. Bo3pacraHue 4acTOTHI B BUAMMOM CIIEKTpPE
A) xenTbii

b) opanxeBslii

B) 3enenpiii

I') kpacHbIit

J1) rosry6oii

E) ¢uonetoBsrii



K) cunnit

Pewiume 3a0auu:

14. Kpaiinemy ¢uoneroBomy iyuy (A = 0,4 MKM) COOTBETCTBYET 4acToTa __ TII.

15. JIBa korepeHTHBIX CBETOBBIX Jiyda A = 800 HM cxojsarcs B Touke. [Ipu Ad = 4 MM nATHO B TOUKe
BBITJISIAUT .

16. IIpenmet BbicoTOM 30 CM pacIonoKeH BEpTUKAIBHO HA PacCTOSHUH 80 CM OT JIMH3BI C ONITUYECKON
cwiioit — Santp. OnpenenauTs MoNI0KEeHUE N300paXKEHHs U €ro BBICOTY.

OTBeThI:
Ne |1 2 3 4 5 6 7 8 9 10 |11 |12 | 13 |14 | 15| 16
/ |B |B |I" |b |I" |B |B |I'" |[A |A |[A |B |A |39]05]18,
Ji| 1 1 | 5c
B |01 |0- |m
K |4 | 6m
Eb | 1o
r
m B | A |B |I' |B | |B |A B |b |B |Tb|75|50 |10
A 1 |00 |cMm
B |01 |cB
O |4 eT-
XK | To | no
E e
st
TH
0

Kpurtepun ouenuBanus pador:
90 - 100% BeImoTHEHHOU paboThI(13 3amanuii) — «5»;
75 — 85% BeimostHeHHOM padoThI(10-113amanmii) — «4»;

50 — 70% BeImosHEeHHOM padoThI(7-9 3aMaHuil) - «3».



KonTposbHasi paGora «ATOMHasi GPU3UKA»
Bapmuanr 1

1.KTO OTKpBLI sIBJIEHUE PAAOAKTUBHOCTH?
a) M.Kropu; 6)H.bop; B) [I)x.Tomcon; r)3.Pesepdopn; n)A.bekkepenn
2.MI3MeHseTcst 11 aTOM B pe3yJibTaTe paJliOaKTUBHOIO pacnazna?
a) aTOM HE U3MEHSIETCS;
0) U3MEHsIeTCs 3amac YHEPTUU aToMa, HO aTOM OCTAeTCsl aTOMOM TOT'0 JK€ XMMUYECKOTO JIEMEHTAa,
B) aTOM HM3MEHSETCs, IPEBPAIAETCsl B aTOM JIPYTOro XUMHUECKOTO IEMEHTA;

F) dTOM Ha KOPOTKOC BPEMA U3MCHACTCA, HO OYCHDb 6HCTpO BO3BpallacTCs B IMIPCIKHEC NCXOAHOC
COCTOsSHHC

1) B pe3yJibTaTe paJloaKTUBHOIO PacIajia aToM MOJHOCTHIO HCYE3aeT.
3.Uro Takoe B-uznyuenue?

a) MOTOK IOJIOKHUTEIbHBIX HOHOB BOJIOPO/A;

0) OTOK OBICTPBIX JBYX3apsAHBIX HOHOB T'eIUS;

B) ITOTOK OBICTPBIX DJICKTPOHOB;

I') HIOTOK KBAaHTOB 3JIEKTPOMArHUTHOTO U3ITyYEHHsI BEICOKOM SHEPIUH;
1) TOTOK HEUTPAJIbHBIX YaCTHII.

4.Kakoii nmpuOop mo3BOJIsIET HAOII0AATh CIEIbl 3apSKEHHBIX YaCTHUIl B BUJIE MOJIOCHI U3 Karesb BOJIbI B
raze?

a) OTOIIaCTUHKA;

0) CUMHTWIISLIMOHHBIN CUETUHK;
B) cuetuuk I eiirepa-Mrosepa;
r) kamepa Bunbscona;

1) STIEKTPOHHBIA MHUKPOCKOIT
5.B aroMHOM siape conepxutes 25 npoToHOB U 30 HEUTPOHOB. KakuM MOJI0KUTETBHBIM 3apsS0M,
BBIPOKCHHBIM B 2JIEMEHTAPHBIX AIEKTPUUECKUX 3apsiaax +e, 00JagaeT 3T0 aTOMHOE SIpo?

a) +5e; 0) +25¢; B) +30e, 1) +55¢; 1) 0.

6. M3 Kakux 4acTHIl COCTOAT sA]Ipa aTOMOB?
a) U3 IPOTOHOB

0) 13 HEUTPOHOB

B) U3 IPOTOHOB, HEUTPOHOB U JIEKTPOHOB



') U3 IPOTOHOB U HEUTPOHOB

1) U3 TPOTOHOB U JIEKTPOHOB

7. CKOJIBKO 3JIEKTPOHOB COAEPKUTCS B AIEKTPOHHOM 000J104Ke HEUTPAIBHOIO aTOMa, Y KOTOPOTO AP0
COCTOMT U3 6 IPOTOHOB U & HEUTPOHOB?

a) 6 6) 8 B) 2 r) 14 1 0

8. DHeprus CBs3M sApa U3 JBYX IPOTOHOB U TPEeX HEUTPOHOB paBHa 27,4M»B. Uemy paBHa yeibHas
SHEprus cBsi3U Aapa’?

a) 13,64 MaB/nyki 0) 9,11 MaB/nykin

B) 5,47 MaB/nykn r) 54,68 M>aB/ Hyki

9. Kakue YaCTHULbI U3 NCPCUHUCIICHHBIX HUXKC JICTYC APYTHUX CIIOCOOHBI IMPOHUKATHL B ATOMHOC AApPO U
BBI3bBIBATDH SAJICPHBIC peaKHI/II/I?

a) SJIEKTPOHBI 0) IPOTOHBI B) O-4aCTHUIIBI ') HEUTPOHBI
1) BCE IEPEYUCIICHHBIE B a)-T) MPUMEPHO OJJUHAKOBO
10. Ilpu cTonkHOBeHUH MPOTOHA 1 p ¢ AApoM aTroma u3oTorna jutus 7Li obpazyer-
13
cs ipo n3oTona 6epuss 7Be u BbuleTaeT Kakas-To €Ile YacTula X:
4
7Li+ 7 p — 7Be + X. Kakas 310 yactuma?
344
a) raMMa-KBaHT, 0) 3JIEKTPOH, B) MO3UTPOH, T') IPOTOH, /1) HEUTPOH.
Bapmuanr 2
1.ITo kakoMy JIecTBUIO OBUIO OTKPBITO SIBJIEHUE PAIMOAKTUBHOCTU?
a) 1o JACWCTBUIO Ha (DOTOIIACTUHKY;
0) 10 MOHHU3UPYIOIIEMY JIEHCTBHUIO HA BO3YX;
B) 110 BCIIBIIIIKAM CBETA, BBI3BIBAEMBIM B KPUCTAJUIAX YAapaMH YacTHI;
I) [0 cieiaM B kamepe BuibcoHa;
1) IO UMITyJIbCaM TOKa B cueTuuke I eiirepa
2.Yto Takoe o-u3inydeHue?

a) IOTOK ITOJIOKHUTCIBbHBIX HOHOB BOJAOPOJA;



0) MOTOK OBICTPBIX JBYX3apSAHBIX HOHOB I'eIUs;

B) MOTOK OBICTPBIX 3JIEKTPOHOB,;

I') HIOTOK KBAaHTOB JICKTPOMArHUTHOTO U3yYeHHUsI BBICOKOW YHEPTUU.
3.YTo Takoe y-u3inydyeHue?

a) OTOK MOJIOKUTEJIbHBIX HOHOB BOJIOPO/IA;

0) OTOK OBICTPBIX JBYX3apSAHBIX HOHOB I'eIUS;

B) MOTOK OBICTPBIX 3JIEKTPOHOB;

I') HIOTOK KBAaHTOB 3JIEKTPOMATrHUTHOTO U3JIyYEHUsI BBICOKOM SHEPIUH;
1) HOTOK LIEHTPAJIbHBIX YACTHII.

4.Kaxkoil mpubop npu NpoX0KISHUU Yepe3 HEro HOHU3UPYIOIIEH YacTUIIbI BHIAAET CUTHAT B BUJIE
KpPaTKOBPEMEHHOT'O UMITYJIbCa SJIEKTPUUECKOTO TOKa?

a) cuetuuk ['elirepa; 0) kamepa Bunbcona, B) (hOTORJIEMEHT;

r) ocrniorpad; 1) TUHAMUK.

5.YT0 0JMHAKOBO y aTOMOB Pa3HBIX U30TOIOB OJTHOTO XUMUYECKOTO AJIEMEHTA U YTO PA3IHIHO?

a) OJIMHAKOBBI 3aPsi/Ibl 1 MACChl aTOMHBIX SIIEP, PA3IMYHbl XHMHUUECKUE CBOMCTBA aTOMOB;

0) OIMHAKOBEI 3apSJIbI SIEP, PA3TMYHBI MACCHI STEP U XUMHUECKHUE CBOMCTBA s/IEp;

B) OJTMHAKOBBI 3aPS/IbI SAJIEP U XUMHUECKHAE CBOMCTBA aTOMOB, Pa3IMYHBI MACChl AaTOMOB;

T') OJIMHAKOBBI MACCHI SIJIep, PA3IIUIHBI 3aPsIbI SIep ¥ XUMUYECKHE CBOHCTBA aTOMOB;

1) OZIMHAKOBBI MACCHI sIep M XUMUYECKUE CBOWCTBA aTOMOB, Pa3IUYHBI 3apsIIbI sAEp.

6.B aromHOM sipe conepkutcsa Z mpoToHOB ¥ N HEHTpoHOB. UeMy paBHO MaccoBOe Uucio A 3Toro sapa’?
a)Z; O0)N; B) Z—N ; r)N—Z; n)Z+N

7.Macca aToMHOTO siipa U3 Z IpOTOHOB 1 N HEUTPOHOB paBHA ms, Macca MPOTOHA Mp, Macca HEUTPOHA
mN. UeMy paBHa 3Heprus cBs3u sapa?

a)myc 6) (m;+Z my+N-mN)-c%; B) (my—Z m;—N'mN)-c?;
1) (Z'mp+N'mN—m;)-c?; 1) (Z'my+N'mN)-c 2.

8. Jlns BEIUMCIIeHHs Hepruu cBssu sapa B CU o popmyne EcB=Amc? B KakuX eIHHUIAX HYKHO
BBIpa3uTh 3HaUeHHE JedekTa macchl Am sijipa?

a) B aTOMHBIX €JUHUIIAX MAcChl; 0) B MerasneKkTpoHBoIbTax(MaB);

B) B MIWJUITUTPAaMMax; T') B TpaMMax; /) B KUJIorpaMmmax.

9. MoeT i IpH OCYLIECTBIICHUU SACPHON PEaKIUU BBIICIUTHCSA OOJIbIIee KOJTMUECTBO SHEPTUH, YEM
MIPUHOCHUT B SIIPO YACTHIIA, BBI3bIBAIOIIAS PEAKIUIO?



a) MOXET, HO TOJIbKO B PEAKILUAX CUHTE3A;

0) MOKET, HO TOJBKO B PEAKIUSIX JACICHUS SAep;

B) MOXKET B Pa3JIMUHbBIX TUIIAX PEAKIIUN;

') HE MOXET HU B KAKUX PEaAKITUAX;

1) BBIJICJICHUE YHEPTUHU BCETIa PaBHO MOTJIONICHHOW SHEPTUH

10.5xpo atoma uzotomna azota 147 N noruomaer Helitpod 10n, ucnyckaer npotoH 1 1p u npesparaercs B
sapo X: 147N+10n—11p+X. Aapom Kakoro uzoromna sBJageTcs apo X?

a)l157N; 0)167 N; B)146C; r)156C.

OTBeThI:

Ne 1 2 3 4 5 6 7 8 9 10
B-I a 0 a r a r a B B r
B-11 a a r a r B r I §) B

Kpurepuu onienuBanust padbot:
90 - 100% BeImoHEHHOH paboThI (9-10 3amanmii) — «5»;
75 — 85% BbInonHEHHOW paOoTHI (7-8 3amaHuil) — «4»;

50 — 70% BeImomHEHHOMN PabOTHI (5-6 3amaHuit) - «3».

2) Anauau3s keiic-craam
3ajanne 1 1o TemMe «DIEeKTPOCTATUKAY.

[Inockuii KOHAEHCATOP 3alOJIHEH CIIOAOW C AUAJIEKTPUUECKOW MPOHUIIAEMOCTHIO, PaBHOU O,
VMEIONIMH TIOMAnh KakmoH macTuHel 6,2-10 °M% paccTosHHE MeXTy IUIACTHHAMHM 2 MM TIpH
AIEKTPUUECKOM 3apsije Ha Kaxaou miuactuHe 40uKo.

BuuMarenpHO npounTaiiTe MpeioxKeHHOE 3aJaHne U JaiTe OTBETHI Ha CJIEIYIONINE BOMIPOCHI:
1.KakoBa snekTpuyeckas eMKOCTh KOHAeHcaTopa?

2.KakoBa pa3HOCTh NOTEHIIMAJIOB Ha MUIACTUHAX KOHJAEHcaTopa?

3.KakoBa Hamnps»K€HHOCTb 3JIEKTPUUECKOTO MOJIsl BHYTPU KOHIeHcaTopa?

4. KakoBa cuiia, ¢ KOTOpOW OJ{HA IJIACTUHA MPUTATUBAET IPYTYIO MIJIACTUHY ?

Otser: C= 1,86 ; U=0,028-10° B;
E=0,014-10"B/m; F=0,056-10"12.

3azaHue 2 1o TeMe «YIbTPa3ByK».

[IpounTaiite Tekc. OTBETHTE HA BOIPOCHI IIOCIIE TEKCTA.

Bo MHOTHX cTpaHaX ¢ IMOMOMIBIO YIIBTPa3ByKa MOXKET OBITh IMOYYE€HO N300paKEHHE TUT0/1a
(pa3BuBaromierocst MiajaeHIa) B yrpode marepu (B Poccuu 310 HazpiBaetcs Y 3U — ynbTpa3ByKkoBOE
uccieioBanue.). Bo Bpems rccieoBaHus JOKTOP MepeMeNIaeT YCTAaHOBKY 10 )KHBOTY MaTePH TakK, YTO
YIIBTPa3BYKOBBIE BOJIHBI PACIIPOCTPAHSIIOTCS BHYTPH, OTPAKASCh OT MOBEPXHOCTH 1013, OTpaskeHHBIE
BOJIHBI BO3BPALIAIOTCS, YJIaBIMBAIOTCS YCTAHOBKOW U (POPMUPYIOT 00pa3.



Bompoc 1: Jlnst Toro, 4To061 chopMUpoBaTh 300paxeHue (00pa3), yIbTpa3ByKoBas yCTAHOBKA JTOJKHA
BBIYUCIIUTH PACCTOSIHHE MEKIY TUIOIOM U 00JIaCThIO POOKI. BOTHBI yIbTpa3ByKa IBUTAIOTCS Yepes3
KHUBOT B cKOpocTh 1540 m/c. Kakoe n3mepenne ycTaHOBKa JOJDKHA CIENATh, YTOOBI MOKHO OBLIIO
BBIUUCIIATH paccTossHue?

OtBer: [lomKHO OBITH H3MEPEHO BPEMS PaCIPOCTPAHEHUS YIBTPa3ByKOBOM BOIHBI OT MPOOBI J10
IJ10]1a ¥ 0OpaTHO.

Bomnpoc 2: M300pakeHne 1101a MOXKET TaKKe OBITh IMOJIyYEHO C HCIIOJIb30BAaHUEM PEHTTEHOBCKOTO
H3JTy4YCHUA. HO‘ICMY JKCHIIMHA JOJI’KHA n30erarthb noaBEprarTb )XKUBOT PCHTITCHOBCKOMY U3JIyYCHHIO B
Te4eHue OepeMeHHOCTH?

OtBet: PeHTreHOBCKOE M3TydeHHE OMAaCcHO IS MJIOAA.

Bompoc 3: I'ne moMmumMo MeAUIIMHBI UCTIONb3YETCS YIIbTPa3BYK.
OTtBeT: YapTpa3ByK HCIONb3YIOT JIETYYUE MBILIH.

3amanme 3.

JBa pe3ucropa Ri= 20 OM u Ro= 30 Om coeanHeHs! Tak, kak noka3aHo Ha puc.l. Kakoii Tok mpoxoaur
yepe3 NEPBBIA U3 HUX, €CIIU TOK BO BTOPOM 6A?

1|
!

]

Pac. 8

3) IlpakTHuyeckue padoThI

3.1. [IpakTuyeckas padora "KBantoBble siBjieHus"

1.lean padoTthl: 1. U3yunth cTpoeHHE aTOMa U COCTaB aTOMHOTO sijipa.2.OnpeeTuTh SHEPTUIO CBSI3H
A1pa aToma.

2.11poao0 KN TEILHOCTD 3aHATHUSA: 2 Yac

3. Texnuka 6e30macHOCTH Ha padoyeM MecTe:



1.BBINOAHATE TONBKO paboTy, ONMpeaeIEHHYIO yUeOHBIM 3aJaHUEM. 2.1lepen
BBITIOJTHEHUEM KaXKJIOTO BH1a pa0OThHI BBICTYIIANTE HHCTPYKTAXK YUUTEISL. 3. Cobmoiath
OCTOPO’KHOCTH TpY 0OpaIlleHHH ¢ MPUOOpPaMH U3 CTEKIIA M TAOOpaTOpHO MOCyA0H, HE OpocaTh, He
POHATH U HE YJIApsTh UX. 4.Co0nronath NMOPSJIOK U YUCTOTY HA
pabouem mecre. 5. Pa3mectuth npubOphl, MaTEpUabl,
000pyI0BaHUE, UCKITIOYHUB BO3MOXXHOCTh UX ITaJICHHUS.

6.ITpu 0001 aBapuiiHOW CUTyalMK MO0 yXyIIIEHUN CaMOYyBCTBUSI HEMEUIEHHO IPEKPATUTh PabOTy U
COOOIIUTH MPEI0IaBaTeNIo. 7. Cneaute 3a UCIIPaBHOCTHIO BCEX
KpeIUICHU B TprOOpax v MPUCIIOCOOTICHHMSIX.

4. TeopeTHuecKue MoOJI0KEHHUSI:

Ilpomonno-neiumponnas mooenv sadpa. CoriacHO NMPOTOHHO-HEUTPOHHOM MOJIENIU Spa COCTOAT U3
3JI€MEHTapHBIX YaCTHUIl IBYX BUJOB MPOTOHOB U HEUTPOHOB.

Tak kaKk B LI€JIOM aTOM 3JIEKTPUYECKU HEUTpaJieH, a 3aps]l IPOTOHA paBEH MOJYIIIO 3apsja JIEKTPOHa, TO
YHCIO MPOTOHOB B SAPE PaBHO YHUCIY OJJIGKTPOHOB B aTOMHOW oOojouke. CremaoBaTenbHO, YHCIIO
[IpoTOHOB B siipe paBHO aTOMHOMY HOMEPY 3JieMeHTa Z B Tabnuie MeHeneesa.

CymMy uncia IpOTOHOB Z W 4yucia HEUTPOHOB N B spe Ha3bIBalOT MAacCCOBBIM YHMCIIOM U 0003HAYaIOT
OykBOU A:

A=Z+N

Maccsl IpoTOHa U HEUTpOHA OJIM3KU APYT K APYTY, U KaK1as U3 HUX NPUOIU3UTEIBHO paBHa aTOMHOMN
eauHuLe Maccel. Macca 3J1€KTpOHOB B aTOME HAMHOIO  MEHBIIE MaccChl spa.

DHepeusa céaA3U AamMOMHBIX A0ep. JHEPTUS CBSA3U MO3BOJISIET O0BICHUTH YCTOMYUBOCTD SJIEP, BHISICHUTD,
KaKHe MPOLECCHl BEAYT K BBIICICHUIO SACPHOM dHEprun. HyKIIOHBI B JIpe MPOYHO yAECPKUBAKOTCS
SJIEPHBIMU CHJIaMU. J{71s1 TOro 4TOOBI yIaMUTh HYKJIOH U3 Spa, HA/I0 COBEPIIUTH JOBOJIHHO OOJBIIYIO
paboTy, T. €. COOOIUTE SAPY 3HAYUTEITBHYIO dHEpTUI0. [10]1 S3HEPTHEH CBSI3M si/ipa MIOHUMAIOT TY YHEPTHIO,
KOTOpasi He0OXoJuMa JIJIsl TIOJTHOTO PacIIeIUIeHus sSpa Ha OTAeNbHbIe HYKIOHbI. Ha ocHOBe 3akoHa
COXPaHEHUs SHEPTHH MOXHO TAKXKE YTBEPKIAATh, YTO YHEPTUS CBSI3HU sAJIpa paBHA TOM YHEPTUH, KOTOPAs
BBIJIETISICTCS PU 00PAa30BaHUH SJIpa U3 OTAEIBHBIX YaCTHUI[. DHEPTHs CBS3U aTOMHBIX SIJIEp OU€Hb BEJIHKA.
DHEPruio CBSI3U OMpeIeTIT DUHIITEHH:

E=mc?

Tounetimmue N3MCPCHUSA MACC AACP MOKA3bIBAKOT, UYTO MaccCa IOKOA AApa M; Bcerma MEHbIIE CYMMBI MaccC
BXOAAIIHUX B €0 COCTaB IMPOTOHOB U HGfITpOHOBI

M, < Zmp + Nmj
CymecTByeT nedexT Macc:
AM = Zmp + Nmp - M,
Tunoeoit npumep:

OHpC,Z[C.HI/ITC OHEPIHUIO CBA3U U YACIBbHYIO DHCPIUIO CBA3U SAJpa padud .

CBSI3M B TSDKEINBIX Apax C YBEIMUEHUEM MAacCOBOT0 4ucia yobIBaeT?

gsRa. [louemy ynenvHas sHeprus

Hano: Pemenne:
Ma=226,02435 a.e.m. JledexT macc sizipa onpenensieTcs mno
m 1=1,00783 a.e.m. dopmyne  Am=(Zmp+Nmp) - M.

mn=1,00866 a.c.Mm. B tabGnumax macc u30TOMOB MPUBOISATCS



Haiitu: 3HAYEHHUE MACC HEUTPAJIbHBIX aTOMOB,

AEo-? AEW/A-? a He MacChl sep.

[Toatomy 3ty bopmyiy yernecoobpasro npeoOpa3zoBaTh TakK, YTOOBI BMECTO MacChl JAHHOTO sAapa M, B Hee
BXOJIMJIa Macca COOTBETCTBYIOILEr0 HENTpaabHOro aroma M.

Tak xak M; =M, -Zm. , To AM=Zmp + Nmp-( Ma- Zme ) wmr AM=Z(mp+me)Nmy-ma. Ho mp+me = my.
CremoBareibHO, OKOHYATEIBbHO MojydaeM AM= (Zm y+Nmn)-Ma. [ToacraBnss B mocienHiow GopMyiry
YHCJIOBBIC 3HAYCHHUS Mace B a.€.M., IoJy4aeM

Am=88x1,00783+138*1,00866-226,02435=1,85977 (a.e.m.).

Ecnmu MBI XOTUM TOJNYYHTh SHEPIHI0O CBS3M B JDKOYJAX, TO JAe(PEeKT Macc HyXHO BBIPa3uTh B
KWJIOTpaMMax. Y YuThIBas, 4YTO la.e.m.=1,66057x% 10'27Kr,nonyqaeM Am=1,66057 <10
21x1,85977=3,0883%107?/(xr).IloacTasnss 3Tn 3HaueHns aedekra Mace B popmyiy AEo=Amc?,

nomyuaem: AE¢=3,0883x 10727x(3x108)?=27,6795x 10 (JIx).
VY nenbHas 3HEPrus CBsI3U paBHA
AE0/A=27,6795x10711/226=0,1225x10( Tx).

3Hepr1/1${ MNPUTAKCHUA PACTCT MPONOPHHUOHAITIBHO YHCIY IIPOTOHOB, a 3HEPrUus 3JSJCKTPOCTATHUYICCKOI'O
OTTAJIKMBAHUWS MMPOIMMOPHUOHATIbHA KBAAPATy UX 3apA10B.

Omeem:27,6795 107 JIx;0,1225% 1071 JTx.
5. IlpakTH4eckoe 3aaHue

OHpeHCHI/ITL SHEPTHUIO CBA3U U YACIBbHYIO SOHCPTHIO CBA3U pa BCUICCTBA:

NeBapuanra N3oton
1 Panon %g R
2 Vpan *®gU
3 dochop 5P
4 [nytoruii 2%4Pu
5 Kpemnmnit 314 Si
6 Vpan 85,U
7 Amomunnii 2713Al
8 Kucnopon 1’50
9 Asor 4N
10 VYraepon %C
11 Bop B
12 Bepummuit %Be




13 Vraepon %C
14 Jurmit ‘sLi

15 Temuit 4He

16 Kucnopon %50
17 Bop %B

18 JIutuit S3Li

19 Tenmii 3He

20 Bomopon 3H

21 Kanermii *%20Ca
22 Kenezo *®Fe
23 Bonopox %1H

24 Bonopox 11H

25 Henrynuii 2/93Np
26 Topuii >*290Th

27 Kropuit 2'gsCm
28 Ocmuit 1%0760s
29 Axturnit %7gAc
30 dpanmmii 223g7Fr

6. KoHTpoJIbHBbIE BONPOCHI:

1.B 4em 3akimrodaeTcs SIBICHUE pa,[[I/IOB.KTI/IBHOCTI/I?

2. KakoBa npupoza paaioakTUBHOTO U3IyUYEHUS?

3.Hanummure 3aK0H pasinoakTUBHOIO pacnaja.
4. Yro Ha3BpIBAIOT IEPUOJOM IOJIypacnaja?

5. KakoBbI ycTpoMCTBO M JielicTBHE KaMepsl BuiibcoHa n cuetunka I'eiirepa?

6. Pacckaxute o Mmogenu sipa o Misanenko-I eizendepry.

7. YUT0 Ha3BIBAIOT MAaCCOBBLIM YUCIOM?

8. Kaxk OIPCACIIAOT I[e(I)CKT MacCChbl 1 DHCPIUuro CBA3U Hﬂpa?

9. Yro Takoe saepHas peaxius?

10. YTo MOHMMAIOT MO UCKYCCTBEHHOU paJlMOaKTUBHOCTBIO?




11. Kaky!o siiepHy10 peaki1io Ha3bIBatOT LIETTHOM?

12. JlaliTe MOHATHE KPUTUYECKOW MACCHI.

13. Pacckaxkure 0 NOJTY4EHUU U IPUMEHEHUH PAJMOAKTUBHBIX HU30TOIOB.

14. PacckaxkxuTte 0 IepCHEKTUBAX PA3BUTHUSI aTOMHON SHEPIETUKH.

15. Kakoe O6uonornueckoe BO3/IeCTBUE OKA3hIBAIOT PaIMOAKTUBHBIC N3TYUYCHHUS HA KUBOW OpTaHU3M?
16. Kakue gacTuiibl Ha3bIBalOT AIEMEHTAPHBIMU ?

17. Pacckaxute 0 B3aUMHOM IIPEBPALLEHUH BEILIECTBA U MOJISL.

3.2.IlpakTuyeckasi pabora
«M3yuenue pasnosecus men noo oelucmeuem HeCKOJIbKUX CUT»

Lenb 3aHATHA. COCTOUT B IPOBEPKE YTBEP)KIEHUS O TOM, YTO TEJO, UMEIOLIEE 3aKPEIJICHHYIO OCh
BpAIlCHHs, HAXOJUTCS B PAaBHOBECHUHU, €CIM CyMMa MOMEHTOB CHJI, CTPEMALIMXCS BpallaTh TEJIO IO
4acoBOHl CTpesKe, paBHa CyMME MOMEHTOB CHJI, CTPEMSIIMXCS BpalllaTh €ro IPOTUB YacOBOM CTpENKU
IIpnodperaembie yMeHuUsl, 3HAHUS

B PE3YyJbTAaTC BbIIIOJHCHUA HpaKTHqCCKOﬁ pa60TbI CTYACHTBI an/Io6peTa}0T H  3aKpCILIAIOT:
3HAHUAL.

- YCIIOBHE PAaBHOBECHS TEII;
- IOHATHE MOMEHTA;

-IJICYO NPUITIOKCHUA CUJIBI,

-anrebpanyeckas CyMMa MOMEHTOB;

VMEHUSL:

- (hopMynTUpOBaTh MOHATHUS: MOMEHTA U IIJIEHO;

- n300paxkaTh rpauIecKy BEKTOpa CHUII;

- pacCYMTHIBATb MOMEHT.

O0ecneyenue 3ausaTus: MeToauueckue yKa3aHus MpakTUYECKON padoThl, TMHENKHU, IPOCTHIE

KapaHJalli, KAIbKYJIATOPBI, IITATUB ¢ My(PTOH, pbluar, HaOOp TPy30B, TUHAMOMETD.
IIpomoIKUTEILHOCTH 3aHATHS: 2 Yac
Texnuka 0e3omacHoCTH Ha pado4yeM MecTe:

1.BBINOAHATE TONBKO PabOTy, ONpeaeIEHHYIO yUeOHBIM 3aJaHUEM. 2.Ilepen
BBITOJIHEHUEM KaXK10T0 BUJIa paOOTHI BHICIYIIANTE HHCTPYKTAX YUUTEIIS. 3. Cobnronath
OCTOPOKHOCTH TIPH OOpAIIeHUH ¢ MPUOOpaMU U3 CTEKJIA U JJaDOpaTOPHOU MOCY10H, HE OpocaTh, He
POHSATH U HE YAAPATH UX. 4.CobnoaTh MOPSAAOK U YUUCTOTY Ha
pabouem mecre. 5. Pazmectuth npuOOpHl, MaTepuasbl,
o0opyI0BaHNE, UCKIIIOYUB BO3MOYKHOCTh MX TIaJICHUSI.

6.ITpu mr000ii aBapuitHON CUTyalMy JTMO0 YXY/IIEHUH CAMOYYBCTBUS HEMEJICHHO MPEKPaTUTh paboTy U
COOOIIMTH MPEoIaBaTeIIo. 7. Caenute 3a UCIIPAaBHOCTBIO BCEX
KpETUICHHUI B IPUOOpax U MPUCIOCOOTCHHUSX.

Teopernyeckuit Marepuasi: Teno HaXOAUTCA B COCTOSIHUU MTOKOSI ,€CJIM BEKTOPHASI CyMMa BCEX CHJI,
JIEHCTBYIONIMX HAa HETO, paBHA HYJI0. [ OBOPST, UTO CHIIBI yPaBHOBEIIMBAIOT JPYT JApyTa
ITepBoe ycioBue paBHOBecHs: BekTopHas cymma BeexX JIEMCTBYIONMIMX HA TEJIO CUJI paBHA HYJIIO.

FE+E+.+F =0




PaccmoTpum Ha nmpumepe mepBoe yCIOBUE PABHOBECHSI. [Ipenmer O6yner
HAXOJMTHCS B PABHOBECHH, eci BeKTOopHast cymma Beex cuit (Frp1, Frp2, N1, N2, mg) paBHa Hy110.
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Fw1+§w2+Nl+Nz+m§=D
OX: N,~F,,=0
OY: F _,+N,-mg=0

Brtopoe ycioBrue paBHOBECHS: BGKTOpHaﬂ CyMMa MOMCHTOB CHUJI paBHa HYJIFO

M +M,+.+M =0

Touxy O BeIOepeM B Touke nepeceueHust Frp2 11 N2. [1eun 5TUX CHIl paBHBI HYJIIO, 3HAYUT U MOMEHTHI
9TUX CUJI PaBHBI HYJIIO.

]

F, mpl

Omnpenensiem mieun cun Frpi, N1 1 mg u HanpaBieHre MOMEHTOB CUJT (TIOJIOKUTENBHOE WIIN
OTPHUIIATEITEHOE).

;ﬁ'anl +*""'}an: +;171'_\..1 + ;’l;i’_\..z + ;ﬁ’m =0
Mg, +0+M,+0-M =0
F, ,dy+Ny,-d;—mg-d, =0

VYcnoBus paBeHCTBa HYJIIO pPaBHOAECUCTBYIOLIEH BCEX CHII HEAOCTATOYHO, ECIIA TEJIO MOYKET BPALAThCs
BOKPYT HEKOTOPOI1 OCH.

IImeuom cuibl d Ha3bIBACTCH JJIMHA NEPHCHANKYJIAPA, TIPOBEACHHOTO OT JIMHUN ﬂeﬁCTBHH CHUJIBI K TOYKE €€
npuiiokeHus. MoMeHT cuiibl M - mpou3BeneHue mieva CUiibl Ha €€ MOJTYJIb M=d- F

MOMEHT CUJIBI CTPEMUTCS TOBEPHYTH TEJIO BOKPYT OCH. T€ MOMEHTBI, KOTOPBIE TOBOPAYMBAIOT TEJIO
IMpoOTUB JacoBOU CTPCJIKH, CHUTAKOTCA IMOJIOKUTCIIbHBIMU. E,Z[I/IHI/II_Ia HU3MCPCHUS MOMCHTA CHJILI B
MexayHapoaHoi cucreme CU - (H-m). ITpaBuno momenToB: Ecnu anre6pandeckas cymma Bcex
MOMCHTOB, HNPUJIOKCHHBIX K TCJIY OTHOCUTCIIBHO HeHOﬂBHX(HOﬁ OCH BpalllCHUs, paBHAa HYJIO, TO TCJIO
HaxOJIUTCS B COCTOSTHUU paBHOBecus: M1+M2+..+Mn=0


http://fizmat.by/kursy/jelementy_mat/vektor#vektor_3

Tunosoii npumep. PaccmoTpum Takoe Teio (B HalleM ciydae peiuar). Ha Hero JefcTBYIOT 1BE€ CHIIBIL: BEC
Ipy30B IEI u cuia [FH (ynpyroctu npy>KuHbl JUHAMOMETPA), YTOOBI phluar HaXOUJICS B PABHOBECHH U
MOMEHTBI 3TUX CHJI JOJKHBI ObITh PaBHBI [0 MOYJIIO My co00ii. AGCONMIOTHBIE 3HAYEHUSI MOMEHTOB
cui |[H n |E| OIPEIEIINM COOTBETCTBEHHO:

©5tarka.cam

M] = P[], Mz = Flz
L
H [ *

F

T

©5terka.com

BBIBOIBI O TOTPENTHOCTH SKCTICPUMEHTAIBHON MTPOBEPKH IIPaBUIa MOMEHTOB MOXHO CJiejIaTh CPAaBHUB C
equHUIIEd oTHOIIeHuE: M1/ M>

CpenctBa uzmepenusi: iuneiika (Al = +0,0005 m), munamometp (AF = £0,05 H). Maccy rpy3oB u3 Habopa
1o MexaHuke nosiaraeM pasHoit (0,1+0,002) kr.

Ne omeitall1, Mil2, MP=mg, H|F, HM1, aM[M2, aM{M1/ M2
1 0,1 0,354 1,1 10,4 10,385 |1,04

2 0,2 (0,152 2,7 10,4 (0,405 |0,99

3 0,310,111 3 03 10,3 1
Brrunciaenus:

©5terka.com

M]:P ll, Mgz F 12

1)

s M=4H-0,1M=04 HM  M,=1,1H-0,35m=0,385 H-M
EM =104

s My

2

p


https://5terka.com/images/fiz9kik/fiz9kik-1001.png
https://5terka.com/images/fiz9kik/fiz9kik-1000.png
https://5terka.com/images/fiz9kik/fiz9kik-1003.png
https://5terka.com/images/fiz9kik/fiz9kik-1004.png

s M=2H-02m=04 HM  M>=2,7H-0,1 5M=0.405 H-m
£ M =099

s My 7

3

N—r

M=1H-03m=03 HyM  My=3HO1M=03Hwm  Mi=]
OHCHI/IM MOTPCIIHOCTU

©5terka.com
€y = €M1 TEM2™ Ep TE/T EpTE;
Mo
2
Am | Ag _ 0.002xr | 02wk
m g Olkr  10m/c?

B 1-M ombiTe OTKIIOHEHHE OT €AMHUIIBI MaKCUMabHO U coctaBiseT (1,04 - 1)x100%=4%. Jlisa nepBoro
OIIbITA:

ep=€mte,=

0,0005m N 0,051 N 0,0005M
L1x 0,35Mm

£y, =0.04+

M, ?

=0.04+0,005+0,045+0,001
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€, = const

M HEC 3aBUCHUT OT KOJIMYCCTBA I'PY30B, ACHO, UTO

M2
B JIIOOOM OTIBITE MEHBIIIE, YeM OTHOCUTENbHAS TOTPEITHOCTh OMpPEe/IeICHHUs E[ BriBoa. Bo Bcex ombiTax
OTKJIOHEHHE: M1/ M2 OT €UHUIIBI JISKUT B TIPEIeiaX MOTPEIIHOCTH U3MEPEHUM.

Conep:kanue padoThbI: K onnomy n3
JIeY pblyara MojBEIIMBAIOT OJJUH WM HECKOJIBKO TPY30B, a K APYroMy MPUKPEIUISIOT JTUHAMOMETP

A

L [y

»
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C noMouibIo 3TOr0 IMHAMOMETPA U3MEPSIOT MOJYJIb CHIIbI , KOTOPYIO HEOOXOAMMO TPHIIOKUTE JJIst
TOTO, YTOOBI PhIYAr HAXOWICS B PABHOBECHH. 3aTE€M C IIOMOIIBIO TOTO K€ JTUHAMOMETPA U3MEPSIOT
MOJ1yJIb Beca Ipy30B . JITMHBI 1J1eY pplyara u3MepsIoT ¢ MoMoIIbIo TuHelku. [locie aToro onpenenstor
a0coMOTHBIE 3HAaYeHHUsI MOMEHTOB M1 11 M2 cuit |E| u :

M1=Pl| H M2=F12.

©5terka.com
HOpﬂL[OK BBIINIOJIHCHU A paﬁoTI)I

1. YcranoBure pblyar Ha ITaTUB U YPABHOBECHTC €T0 B TOPU30HTAJIBHOM ITOJIOKCHHUU C ITIOMOLIBIO
PACIIOJIOKCHHBIX Ha €ro KOHIAX IEPCABUIKHBIX I'aCK.

2. HO,Z[BGCBTG B HeKOTOPOﬁ TOYKEC OAHOI'O U3 IJICY pbIvdara rpys.

3. [Ipukpenure K Apyromy Ijiedy pbluara JMHAMOMETP U OIPEIEIUTE CHITY, KOTOPYIO HEOOXOIMMO
MIPUIIOKUTH.

KHUTb K pblUary i TOro, YT00bl OH HaXOUJICS B PABHOBECHHU.
4. 3mepbTe C MOMOILBIO TUHEHKHU JJIUHBI [UI€Y pblyara.

5. C nomoupI0 JMHAMOMETPA ONPEACIIUTE BEC IPy3a EI

6. Haiiute abcotoTHBIE 3HAaUEHUSI MOMEHTOB CHUJI Iﬂ U

7. HalineHHble BETUYMHBI 3aHECUTE B TAOJIHILY:

M2o=Fl,,
11, m{l2, M|P, H|F, HM31 = Pl;, H-m
H-Mm

8. CpaBHUTE OTHOLIEHUE

M
M
C CHHHHHeﬁ n cz[eﬂaﬁTe BBIBOJ O HOFpeH.IHOCTI/I 3KCH€pHMeHTaﬂBHOﬁ HpOBepKI/I HpaBI/IHa MOMCHTOB.

OCHOBHO# T1eNTbI0 paOOTHI SBISETCS YCTAHOBIIEHHE COOTHOIICHHSI MEKIY MOMEHTAMU CHUJI, TPHIIOKEHHBIX
K TeJy C 3aKpPEIUIEHHOM OChIO BpallleHus IPU €ro paBHOBECHHU. B HalleM ciryyae B kKauecTBe TaKOTo Teja
MBI UCITIOJIb3yeM pbrdar. COraacHO MpaBHITy MOMEHTOB, YTOOBI TAKOE TEJI0 HAXOMIOCh B PABHOBECHUH,
Heo0X0uMO YTOOBI anredpanyeckasi CyMMa MOMEHTOB CHJI OTHOCUTENIBHO OCH BpallleHus Oblia paBHA
HYJIIO.

Bonpocs! 111 KOHTPOJIA:

1. Korga Teno HaXxoauTcsl B paBHOBECHUU B MEXaHUKE? 2.
OO0s13aTeNBbHO JIU PaBHOBECHE 03HAYAET COCTOSTHUE MOKOS? 3. Korga
TeJ0, 3aKPEIJICHHOE Ha OCH, HAXOUTCS B PAaBHOBECHH IO ICUCTBUEM JIBYX CHII?

4. MOXHO JIi IPUMEHSATDH YCIOBHS pAaBHOBECHS TeJa, KOTJa sIBHOM OCH BpAalllEHUs HET?

5.PackaxuTe nMpaBujiIO MOMEHTA. 6.UTo Ha3bIBaeTCs
IUICYOM CHJIBI?

JdomaiuHee 3agaHue:
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1. Ha ropu3oHTanbHbIN CTEPAKHB MOABEIIAH I'py3 Maccoi 50 kr. KakoBbl CuIlbl 1aBIE€HUS CTEPAKHS HA
onopsl, ecau AC = 40 cm, BC = 60 cm? Maccoii cTepKHsS MOXHO MpeHeOpeyb.

A C

B
i f

2. Jlerkuii cTep>keHb JJIMHOW 1 M MOJIBEIIEH Ha JBYX TPOCAX TaK, YTO TOYKH KPEIJICHUS TPOCOB
pacnosoxeHnsl Ha paccTostHUM 10 1 20 cm OT KOHLIOB cTepkHs. K cepeqiHe cTep)kHs MOABEILEH IPY3
Maccoit 21 kr. KakoBsl cuitbl HaTspkeHHst TpocoB? (Otet: 88 H u 120 H.)

3. KaHaT, Ha KOTOPOM BBICTYIIACT KaHATOXOACH, JOJIKCH BBIACPKUBATH CUITY, YTO HAMHOI'O IIPCBBIIIACT
BC€C KaHaTOXOoALa. 3auem HY>KHO TaKOC HepeCTanOBaHI/IC?

4. Kaxkoii nomkHa ObITH Macca M MPOTUBOBECA, YTOOBI UIArdayM JEerko ObLIO OAHUMATH U OITyCKATh?
Macca nutar6ayma pasaa 30 Kr.

5. Ha omnopoanyto 6anky maccoit 100 xr u anmuHO# 3,5 M moaBenieH rpy3 maccoi 70 Kr Ha paccTostHUH |
M OT OJTHOTO M3 KOHIIOB. basika KoHIIamMu JIe)XUT Ha onopax. KakoBa cuia gaBieHus Ha KaXayro onopy?

4)

3aganue o reme «Knunemarukay
1. Onpexnenute HauYaIbHYIO CKOPOCTh U YCKOPEHHE aBTOMOOMJIS, €CIIH €ro MPSIMOJIMHENHOE ABHKEHHE
OIHCHIBACTCS ypaBHEHHEM: X=5-12t+t

2. 3a xaKoe BpeMsi MO’KHO OCTaHOBHUTH aBTOMOOWIIb, IBUKYIIUICS CO CKOPOCTBIO 72KM/4, €CIIU TIPU
OBICTPOM TOPMOXKEHUH YCKOpeHHe paBHO 5 M/c2. KakoB mpu 3TOM TOPMO3HOM MyTh aBTOMOOMJIS?

3. Camorer npu ckopoctd 360 KM/4 fienaeT MepTBYIO MeTio paanycom 400 M.
Omnpenennte HEHTPOCTPEMHUTEIBHOE YCKOPEHHE CaMOJIETa.

3ajanue no teMe: «OCHOBBI TEPMOIMHAMUKN
1.Beibepute Bopakenwue s pacuera KI1J[ TermoBoit MmammmHbI:
A)3mRT/2M B) A+Q =AU B) pAV ; I Q1 - Q2 ya

2.BJ1aroz(aps{ KaK{M CBOMCTBaM BeIl[eCTBa BO3MOXKHaA mTaMIIOBKaA, I/IBFI/I6, KOBKa, CBapkKa

3.I'a3y cooOmmmn konuyecTBo TernoTsl 6 KJIk. ['a3 mpu 3Tom cosepiunia padoty 4 x/lx. Haiitu
M3MEHEHUE BHYTPEHHEN SHEPrUU Tasa.

4. VineanpHbIH TETUIOBOM ABUTATENH coBepimi padoty 20 k. [Tpu aToM paGodee Teno moaydusio ot
HarpeBatesns koinuecTBo Termnothl 53 k/[x. Kakos KII/ mammnbi?

5.Ha ckoabKO H3MEHUIIach BHYTPCHHASA SOHCPIUA 0,8 KT IIpoIlaHa, HaXoAsAICrocs B

OaimoHe mpu ero oxyaxaeHuu Ha 300° C

3agaHue 1Mo TeMe: « ITSKTPUISCKUN TOK B PA3JIMYHBIX Cpeaax.»
1.YTo Ha3bpIBaeTCsi COOCTBEHHOM MPOBOAMMOCTBHIO TIOTYITIPOBOTHUKOB?




2. [Ipu kakuX yCIOBUSX YHUCTHIE MOIYIPOBOJIHUKH CTAHOBSITCS 3JIEKTPOIPOBOAHBIMU?
3.Kak 3aBuCHT MpOBOAUMOCTD MOIYIPOBOJAHUKOB OT TEMITEPATypbI?

4. Kaky1o npoBOJIUMOCTh MOJIYIPOBOJHUKOB HA3bIBAIOT JIEKTPOHHOM ?
5. Kak B 4ncTOM IOJIyIIPOBOIHUKE BO3HUKAIOT "JIBIpKU"?

6. KakoBa npupojia Toka B OJIyIPOBOTHUKE?
7. Kak BiuseT Ha NPOBOJIMMOCTD ITOJIyIIPOBOIHUKOB HAIMUUE B HUX IpUMecei?

8. [Ipu KakoM yCJI0BUH B IPUMECHOM IOJIYIPOBOAHUKE BOSHUKAET JICKTPOHHAS
MPOBOJUMOCTb ?

9. IIpu KakOM yCJIOBUH B IPUMECHOM IOJIYITPOBOAHNKE BOSHUKAET JBIPOYHAS
IIPOBOAUMOCTH?

10. Kak Ha3bIBaIOTCS TTOJIYITPOBOIHUKH, Y KOTOPBIX OCHOBHBIMU HOCHTEIISIMU 3apsijia SBISIIOTCA
3JIEKTPOHBI?

11. Kak Ha3wsIBaroTcs IMOJIYIIPOBOAHUKH, Y KOTOPBIX OCHOBHBIMU HOCUTCIIAMHU 3apsia ABJIAIOTCS ,Z[BIpKI/I?

ITo Teme: «MexaHuyeckue koneOaHus U BOJIHbL.)
1. 3anumuTe ypaBHEHHE MEXaHHYECKOTO KOJICOaHHH.

2.0npenenute, Kak K3MEHUTCS TEPUO KOJIEOAaHUH MAaTEeMaTUYECKOT0 MasiTHUKA MPU YBEITUUYECHUH JITTUHBI
HUTU B 4 paza.

3. Kunemartndeckoe ypaBHeHHeE KoneOaTenbHOTo ABmkeHus umeeT Bua: X=0,6Cos50nt. KakoBsl
aMIUINTY1a, IEPUOJ U 4acTOTa KojaeOaHui?

4. Teno coBepiaeT cBOOOIHBIE KOJIeOaHUs B0 TpsiMoit OX, MakCUMaIbHOE
CMELIeHHE TeJla OTHOCUTENIbHO MOJI0XKeHUs paBHOBecus 10 cM, 3a 0HO KoJjieba- HUe TeI0 MPOXOIUT
nyTh 40 cM. KakoBa amrmuntyaa koaebanuii?

5. 3ByKOBast BOJIHA paclpOCTpaHsAETCsl OT UCTOYHUKA KOoseOaHUI B BO3AYyXE.
Omnpenenure, Kak U3MEHHUTCS JUTMHA BOJIHBI, IPH YBEIHUEHUHU YaCTOTHI KOJIeOaHHI HCTOUYHUKA B 2 pa3a.

ITo TeMe: «DIEKTPOCTATUKAY
1. C kakoi crJION B3aUMOJICUCTBYIOT /1Ba 3apsaa no 10HK kaxaplil, HaXOag1Kecss Ha PacCTOSIHUM 3 CM

ApyT OT JIpyra.

2. KakoBa sHeprus 3JIeKTpUUECKOro MOJsl KOHJAEHCATOpa AMEeKTPoeMKOCThI0 20 Mk®D, npu HanpskeHuu 10
B?

3.B anexrpuueckoe nozie HanpsbkeHHOCThIO 2 MH/Ki1, BHecnu 3apsn 2mkKo. Kakas cuna nelictByer Ha
3TOT 3apsia’?

4. Kakyro paboTy HaJl0 COBEPIIUTE, YTOOBI MepeMecTUTh 3apsa 2 Kit MexTy Toukamu ¢ pa3HOCTHIO
notenimainos 160 B?

5. Kak u3MeHHUTCS 371€KTPOEMKOCTh IJIOCKOTO BO3IYIIHOTO KOHJIEHCATOpa MPU
YMCHBIICHHUU PACCTOAHUSA MCKY €ro IJIaCTUHAMU B 2 pas3a u BBCACHUU MCIKIY
IJTACTUHAMU JTURJIEKTPUKA C TUAJIEKTPUUYECKON MPOHUIIAEMOCThIO, paBHOU 47



A) yBennuutcs B 8 pas
b) yBenmunTcs B 2 pasza
B) ymenbmntcs B 2 pasza
I') He u3meHuTCHl.

Ilo Teme « MarHUTHOE I10JIE M DJIEKTPOMATrHETU3 M)

1.Kakas cuiia Toka B KOHTYpe HHAYKTUBHOCTBIO SMI'H CO31a€T MarHUTHBIN MOTOK
0,05Tn?

2. KakoBo 3HaueHHe 3HEpruyu MarHUTHOTO MOJISI KaTYLIKH MHAYKTUBHOCTBIO 5 I'H 1pH cuiie Toka B Hel
400 MA.

3. MarHuTHSBIH HOTOK Yepe3 KOHTYp 3a 5-10 2c paBHOMepHO yMeHbimmics ot 10MB6 no OMB6. KakoBo
3Hauenue DJ{C MHIyKIUU B KOHTYpPE 3a 3TO BpeMs?

4. Kak nzmenutcs cuna Amiepa, 1eiCTBYOIIAs Ha MPSIMOJIUHEHHBIN POBOIHUK C
TOKOM B OJJHOPOJTHOM MarHUTHOM II0JI€ TIPY YBEJIMYEHUH CUJIBI TOKA B 3 pa3a?

5. Kabenb, compepxaruit 150 >xui1 o Ka)xa0i U3 KOTOPBIX IPOTEKaeT TOK S0 MA,
MIOMEILEH B MarHuTHOE 1oJie ¢ uuaykuuen 1,7 Ti, nepneHauKyasipHOI HalpaBlIeHUIO TOKAa. AKTUBHAs

mrHa kaoenst 60 cm. OnpenenuTe Cuity, ISHCTBYIOIIYIO Ha KaOelb.

6. Kaknm BBIPAXKCHHUEM OIIPCACIIACTCA CBA3b CAMOMHAYKIUHA C CHJIOHN TOKA B KaTYI_HKe?

ITo TemMe «DIeKTPOMATrHUTHBIE KOJICOAHMUS))

1. I3MeHeHne CHiTbl TOKA B KOJIEOATEIIEHOM KOHTYPE IPOUCXOTUT IO 3aKOHY
i = 0.8Sin628xt . OnpenenuTe aMIUIUTYLy CHIIBI TOKA, TIEPUOJ] M YACTOTY KOJICOAHHUH CHITBI TOKA.

2. Kakyro poJib UrpaeT KOHIEHCATOp MPU HACTPOMKE KOHTYPa Ha HY’KHYIO YacTOTY?

3. Kakum 006pa3zom oCyIIecTBIISETCS Mepeiada 3JIeKTPOIHEPTUU U3 IEPBUUHON 00MOTKH TpaHChopMaTopa
BO BTOPUYHYIO OOMOTKY?

4. KakuM BbIpaK€HHEM ONPEIENIeTCs NEPUOJ] JIEKTPOMAarHUTHBIX KoJeOaHuil B
KOHTYpE, COCTOAILEM U3 KOHIEHCATOpa EMKOCThIO C M KaTyIIKH UHAYKTUBHOCTBIO L?

5. IlepBuunas ooOMoTKa Tpancopmaropa conepkut 600 ButkoB, BTopuuHas 3200.

Omnpenenure kodpdurmeHT Tpanchopmarmu.

ITo Teme «Pu3KKa aTOMHOIO S/Ipa»
1.5 npo Topus 230 90Th npesparunocs B saapo 226 88 R. Kakyto yacTuily UCIycTHIIO SIIpO TOpUs?

2.Kakoe 13 nepedrciaeHHbIX BEIECTB IIPU PaBHOW TOJIIMHE JAET HAUIYUIIYIO 3alUTY OT Y-U3JTy4eHus?
A) 4yTyH; b) cranp;  B) cBunen.

3 Ecnu Teno yenoBeka maccor 60 Kr MOMJIOTHIIO B TEYEHNE KOPOTKOTO BPEMEHU
panuaronHyto sHepruto 180 [k, To Kakyro 103y 00JyYeHHs MOTyYHIT YeTOBeK?

4 Kakoi 3apsa1 UMeIoT B-4acTiia u y-usinydenue?

5 Haittu snepruto cBs3u siapa 42 He (mp=1,00783 a.e.m.; mn=1,00866 a.e.m.; Ms =4,0026 a.e.m.)



6 SAnepHble peakuu KIacCUPUIUPYIOT MO BULy OOMOApAUPYIONIUX SIAPO YACTHII.
Kakas 6om0Oapaupytomias yacTuia NnpuMeHsIach B peakiuu:
N+?—>0+H

ITo Teme: «Dusznka aroma»
1.Macca ¢oTroHa cBsizaHa C YaCTOTON COOTHOIICHUEM .

2.DHeprus GoToHa ¢ JUIMHOHN BOJMHBI A = 630HM (KpacHBI cBeT) paBHa  J[x.
3.Kpaiinemy kpacaomy syay (A = 0,76 MKM) COOTBETCTBYeT 4actoTa I

4.PaboTa BbIxoza dekTpoHa u3 jutus 3,84 ¢ 10 - 19 k. [Ipu ob6myuenuu cetoM ¢ gactotoit 1015 I'ip
MaKCHUMaJbHasi SHEPTUsl BIPBAHHBIX U3 JIMTHUS JIEKTPOHOB cOCTaBUT _ JIxk.

KpoccBop/ibt
3aganue 1:

1o zopuzonmanu

2. @aMunus yu€HOro, H3y4aBIIero CBOOOAHOE MaJICHUE Tell

9. BennuuHa BekTOpa

10. Vi3menenue Gpopmbel wim o6beMa Tella Mo ICHCTBUEM IPHIIOKESHHON CHJITBI

11. Ynpyrue BoJIHBI ¢ YaCTOTAMH HUXKE O0JIACTHU CIIBIIIMMBIX YEIIOBEKOM YaCTOT, TO €CTh C YACTOTOM HUXKE 1€
['a. IcTOYHWKY TaKUX BOJTH JIOCTATOYHO OOJBIION HHTEHCUBHOCTH — TPO30BBIC pa3psibl, 3eMIICTPSICEHUS,
paboTaroniyie JBUraTeu caMoIeToB

13. Pazen ¢husuku, n3yvyaronmii MEXaHU4eCKOe JIBHKCHUE

14. VI3amMeHeHe MECTOMOIOKEHUS Tella B IPOCTPAHCTBE

20. nedopmaririv, KOTOPHIE COXPAHSIOTCS B TEJIE MOCIE MPEKPAIICHHS IEUCTBUS BHEITHUX CHII

22. anyrHe BOJIHBI C YacToTamu oT 20 KT'II 10 11"1"]_[. Yenoseueckoe ¥YXO TaKHU€ 4aCTOThI HE BOCIIPUHUMACT

Ilo éepmukanu

1. ®usnueckas ckasipHas BEJIMUMHA, U3MepsAeMasi OTHOLIEHUEM CUJIBL, AEUCTBYIOLIEH IEPIEHANKYIIIPHO
IJIOIA U TOBEPXHOCTH, K IIJIOIIAU 3TOM MOBEPXHOCTHU

3. Te4eHue, IPU KOTOPOM BJOJIb MOTOKA, KAXKJIbIA BBIICTICHHBIA TOHKUW CIION CKOJIb3UT OTHOCUTEIBHO
COCEIHMX, HE IEPEMEIINBASICh C HUMU

4. MaccuBHOE OJTHOPOHOE TEJI0, BpaIlaoIieecs ¢ O0JIBIION YTIOBOW CKOPOCTHIO OKOJIO CBOCH OCH CUMMET)]
SBJISTIOIIENCS CBOOOIHOM OChIO

5. Yucno o00poTOB, COBEpPIIAEMbIX TOUKOW B €MHUILY BPEMEHU

6. BenuunHa, KOTOpas XapakTepu3yeT ObBICTPOTY U3MEHEHUSI CKOPOCTH

7. BeiTankuBaromas cumia

8. [Ipubop ans u3MepeHus nepemnaaa JaBieHAN

10. Ilporecc n3MeHEeHUs MOJIOKEHUS Tea OTHOCUTENIBHO IPYToro Teja, BHIOPaHHOTO 3a TENO OTCUeTa

12. CocTosiHue Tena, B KOTOPOM JICHCTBYIOIINE HAa HETO CHIIBI 00€CTIEYMBAIOT €r0 HETIOBUKHOCTh B IAaHHOM
CHUCTEME OTCUEeTa

14. ABtop 3akoHa: /laBneHue, oka3bIBAEMOE Ha TOBEPXHOCTh KUJKOCTH, IEPEIAETCS €10 110 BCEM
HaIpaBJIEHUsM 0€3 U3MEHEHUS U B K&KJOU TOUKE KUJAKOCTU HE 3aBUCUT OT OPUEHTALIUHU TUIOIIA/IKH, Ha
KOTOPYIO IEUCTBYET

15. ecnu Teno 3a paBHbIE MPOMEKYTKH BPEMEHHU IPOXOJUT PAaBHBIE IIyTH, TO 3TO ABUKEHUE HA3BIBAIOT

16. HeusmeHHOCTH KaKOW-THOO0 BETMYMHBI TIPU TEX WJIM UHBIX TPEOOPa3OBaAHUIX



17.
18.
19.
21.
23.

paszien Gpu3MKM, HayKa, H3y4arolas IBKEHUE MaTepHaIbHBIX TEJI U B3aUMOACHCTBUE MEXLy HUMHU
[Tpubop 11 n3MepeHus CUIbL.

MEXaHUYECKasi CUCTEMA TeJ, HA KOTOPYIO HE JEMCTBYIOT BHELIHUE CUJIbI
JIuHUA 110 KOTOPOI IBMXKETCSl MaTepuabHas TOYKa

1I£3H)K€HI/I€, KOTOpOE ITOBTOPSETCS Yepe3 ONPENEICHHBIN IPOMEXYTOK BPEMEHHU

L
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TexkcThl ¢ NPONYIIEHHBIMU CIOBAMH
3amanue:
BcraBbTe B TEKCT, MPOMYIIICHHBIE CIIOBA:
Moutekybl B )KHJIKOCTH B OCHOBHOM .. ... OKOJIO TIOJIOKEHUH paBHOBecHs. [10CKOIBKY MPUTSIKCHHE MEXKTY
...... KUJIKOCTU HE TAK BEJIUKO, TO OHH MOTYT ..... MEHSITh CBOE TMOJIOKeHHe. [109ToMy KHUIKOCTH ......
CBOIO pOopMy U IPUHUMAIOT PopMY ...... OHH ......, UX ...... IEPEIUTH U3 OJTHOTO COCYy/ia B APYTOIl.
KUaKOCT .... CKHEMAETCs, TaK KaK IMPH 3TOM MOJICKYJIbI COJIMKAIOTCS Ha PACCTOSHUE, KOTIa 3aMETHO
NPOSIBIIAETCA . .....
Iloxcka3zka:

1) He coxpaHsIoT 2) TpyaHO 3) oTTaNKuBaHue 4) cocyl
5) ckauku 6) Teky4H 7) jerko 8) MoJeKybl 9) KoebaThes



4. KOHTPOJIbHO-01leHOYHbIE MATEPHUAJIBI 1JIsl IPOMEKYTOYHOM aTTeCTAIMU
10 Y4eOHOM IuCIUIJINHE

[IpenmMeToM OLIGHKH SBJSIOTCS yMeHHsT W 3HaHUA. KOHTpPOJIb U OIEHKa OCYIIECTBISIOTCA C
MCIOJIb30BaHUEM CIICTYIOINUX (OPM U METO/IOB:

-TIpaKTHYECKUE paboThI
-nmabopaTtopHbIe padoTHI,
-YCTHBIN ONpoc,
-BUJIMOIIPE3CHTALIIH
-CaMOCTOSTEIbHbIE Pa0OThI
-JTOKJIaJIbl U COOOIICHUS
-[IPOEKTHI

-KOHTPOJIbHBIE Pa0OTHI
-TECT

-pelieHue 3aaaq
-KpOCCBOPbI

-TCXHUYCCKOC U3JIOKCHUC IMTPOCMOTPCHHOI'O MaT€puajia

OHCHKa OCBOCHHA JUCHUILUINHBI IIPEAYCMATPHUBACT NCIIOJIb30BAHNC HAKOIUTEIbHON CUCTEMBI

OLICHUBAHUWA U IPOBCACHUC 3K3aMCHA (I[I/I(l)(l)epeHI_[I/IPOBaHHOFO 38.qu8.)

. TACIIOPT

Ha3nauvenue:
KOM nmnpennHa3HaueH i KOHTPOJSI M OIEHKM pPE3YyJIbTaTOB OCBOCHUS Y4E€OHOM JTUCIUIUIMHBI
«®Duzukay no [MIIKPC / TITICC3

11.02.14 DnexTpoHHBIE TPHOOPHI U YCTPOHCTBA
0a30BOM MOATOTOBKH

11.02.01 PamuoanmapaTocTpoeHHE
0a30BOI TOJITOTOBKU

27.02.02 TexHUYECKOE PETYIUPOBAHKE U YIIPABICHUE KAaU€CTBOM




0a30B0#l HOATOTOBKU

15.01.26  Tokapp — yHHBEpCanl
0a30BO# MOATOTOBKU

11.01.01 MOHTaXHHUK paauO3JICKTPOHHOM anmaparypsl U IPUOOPOB

0a30B0O#l HOATOTOBKU

52.02.20  ConmanbHO-KYJIbTypHAs IEATEILHOCTH (TI0 BHIaM)
yray0aEHHON MOATOTOBKU

* JINYHOCTHBIE!

JI1 - 4yBCTBO TOPAOCTH U YBa)XCHUS K MCTOPUHU U JOCTHKEHHUAM OTEHYECTBEHHOH (hu3nueckoil HayKu;
¢u3nvYecKkn TPaMOTHOE MOBEJACHHE B MPO(PECCHOHATBHON NEATENbHOCTH W OBITY TpPU OOpameHuH C
npubopaMu U yCTpOWCTBaMH;

JI2 - TOTOBHOCTP K TPOJODKEHHIO 00pa3oBaHUS M TIOBBINICHHWS KBATH(UKAIUK B W30paHHOMN
poeCCHOHATILHOM 1eATENbHOCTH U 00BEKTUBHOE OCO3HAHUE POJIH (PU3NYECKUX KOMIIETCHIIUH B 3TOM;
JI3 - ymMeHHe HCIONIBb30BaTh JOCTHKEHHUS COBPEMEHHOW (PM3MUYECKOW HAyKH M (PU3MUYECKHX TEXHOJIOTHH
JUI TIOBBIIIEHUSI COOCTBEHHOTO MHTEJJIEKTYJIBHOTO pa3BUTHS B BbIOPaHHOM MNpodeccHOHATbHON
NeSITENIbHOCTH;

JI4 - ymeHHe caMOCTOATENbHO J00BIBaTh HOBBIE JUIs ce0sl (M3UUECKHE 3HAHMS, UCHOJb3Ys Ul 3TOrO
JOCTYIHbIE UICTOYHUKHU UH()OpMAaLINH;

JI5 - ymeHue BhICTpauBaTh KOHCTPYKTHBHbIE B3aMMOOTHOLIEHHSI B KOMAH/IE [0 PELICHUIO OOLIHX 3a/1a4;
JI6 - ymeHue ymnpaBisATh CBOEM MO3HABATEIbHOM JEATEIbHOCTBIO, IMPOBOJUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOI'O Pa3BUTHS;

* MeTanpeAMeTHbIE:

M1 - ucnonp3oBaHME PAa3IMYHBIX BUAOB O3HABATEILHON JEATEIBHOCTH Ul pelleHns (PU3NYecKuX 3a1ad,
MIPUMEHEHUE OCHOBHBIX METOJOB MO3HAHMS (HAONIOAEHUS, ONMUCAHMS, U3MEPEHUs, SKCIIEPUMEHTA) IS
M3YYEHHUsI pa3IMYHBIX CTOPOH OKPYXKarolled JeHCTBUTEIbHOCTH;

M2 - ucrosnb30BaHME OCHOBHBIX MHTEJUIEKTYaJIbHBIX ONEpalyil: MOCTAaHOBKH 3a/adyu, (OpMYyJIHPOBAHUS
TMIIOTE3, aHalu3a M CHHTE3a, CpaBHEHMs, OOOOLICHMsS, CHCTEMAaTHU3allMU, BBIBIECHUS TPUYUHHO-
CIIEJICTBEHHBIX CBSI3€H, MOMCKA aHAJIOTOB, (JOPMYJIMPOBAHUS BBIBOAOB JUISI M3yUEHUS PA3IUYHBIX CTOPOH
¢u3nveckux 0ObEKTOB, SBICHUM U MPOIECCOB, ¢ KOTOPHIMU BO3HHMKAET HEOOXOIUMOCTh CTAJIKUBAThCS B
npodeccuonanbHO chepe;

M3 - ymMeHue reHepupoBaTh UJEH U ONPEIEIIATh CPEICTBA, HEOOXOAUMBIE JJIS UX pealn3aluy;

M4 - yMmeHHe HCNONb30BaTh pAa3JIMYHbIE WCTOYHUKU JJIs MOJy4eHHUS (PU3NYECKOM HHpopMaIu,
OLIEHHUBATH €€ JJ0CTOBEPHOCTD;

M5 - yMeHue aHaJIM3UPOBaTh U MPEACTABIATh HHPOPMAIIUIO B PA3INYHBIX BUIAX;

M6 - ymeHue MyOJMYHO MPEICTABISATH PE3YJIbTaThl COOCTBEHHOTO HCCIEIOBAaHHUS, BECTU JAUCKYCCHUH,
JOCTYITHO ¥ TApMOHUYHO coueTasi cojiepaHue U (Gopmbl IpeacTaBiseMoil HHGOpMaIuy;

* IpeAMEeTHbIE:

I11 - chopmupoBaHHOCTH MpEACTaBICHUN O oM M MecTe (PU3MKU B COBPEMEHHON Hay4YHOW KapTHHE
MHUpa; MOHMMaHUE (U3NYECKON CYIIHOCTH HaOiojaeMbiX BO BceeneHHo#l siBieHudt, ponu ¢(usuku B
(GbopMUPOBaHUM KpPYro3opa M (PYHKIMOHAJIbHONW TI'PaMOTHOCTH YeNOBEKa Ui PEHICHUs MPaKTUYECKUX
3ajauy;

[12 - BmageHue OCHOBOMOJATalOIIMMHU (DU3MUECKUMU TOHATHUSMHU, 3aKOHOMEPHOCTSIMHM, 3aKOHAMHU H
TEOPHUSIMH; YBEPEHHOE HCII0JIb30BaHHE (PU3NUECKON TEPMUHOJIOTUU U CUMBOJIMKH;

[13 - BnageHne OCHOBHBIMH METOJAMM HAYYHOTO MO3HAHUS, UCIOJIb3YEMBbIMU B (U3MKe: HAOIIOJCHUEM,
ONMCAaHUEM, U3MEPEHHUEM, IKCIIEPUMEHTOM,;

[14 - ymeHust o6pabaTbIiBaTh pe3ynbTaThl U3MEPECHHH, 0OHAPYKUBATHh 3aBUCUMOCTh MEXAY (PU3NUECKUMH
BEIMYMHAMU, OOBACHATH [TOJyUYCHHBIE PE3YJIbTATHI U 1€1aTh BBIBOABI;

I15 - chopMupoBaHHOCTH YMEHHS pemaTh (PU3NYECKHe 3aJauu;



16 - chpopmMupOBaHHOCTH YMEHUS IPUMEHSThH IMOTYYCHHBIE 3HAHUS JIsI OOBSICHEHHSI YCIIOBHIA MPOTEKAHUS
(U3UYECKUX SIBICHUH B MpUpoie, TPodecCHOHATBHON cdepe U I MPUHATUS TPAKTUUECKUX PEIICHUN B
IMOBCEAHEBHOM KU3HU;

I17 - chopMHUpPOBAaHHOCT, COOCTBEHHOW TIO3UIIMKM 110 OTHOIICHUIO K (U3HYECKOW HWHGPOPMAIIHH,
MOJy4aeMOM U3 pa3HbIX HCTOYHUKOB.

1. 3SAJAHUE JJIAA DK3AMEHYIOHIETI'OCHI.
Bapuant Ne 1

(Bvicmasnsiemcs Ha catim 07151 O3HAKOMIEHUsT 00YYaAouuxcsl)
BapuanTt 1

HNucTpyKuus 1jsi 00y4arommxcst

BaumarensHO npounTaiite 3agaHue.
Bpewmst BbinmonHenus 3aganus — 0,5 gaca

I'AIIOY «Ka3aHckuil paiuoMeXaHHYeCKHH KOJIeIAK»

(HamMeHOBaHWE CPEIHETO CIEIUATBLHOTO YUeOHOTO 3aBE/ICHNUS )

Paccmorpeno 3K3AMEHAIIMOHHbBII YTBEPXIAIO
IpEeIMETHO-ITUKIIOBON KOMHCCUEN BWIET Ne 3amecTuTeNIb JUPEKTOpa
) 10 yueGHoli paboTe
- JHCIMTUTHHA 'ATIOY KPMK
porokor Ne OV]1.08 «Duznkar»
OT «__» r
11.02.14 (moamnuce) (®UO)
DnextpoHHbie mpubopsr 1 | € » 20
yCTpOMCTBA L.
[Ipeacenarens [NIK
(moamnuce) (®UO)

1.Kakue ocHOBHBIE XapaKTEPUCTUKH U ITapaMeTPhl MEXaHUUECKUX KOJIeOaHH?
2.YT0 MOHUMAIOT MO/ MOHATHEM a0COITIOTHASI U OTHOCUTEIIbHAS BIAKHOCTH?
3.3amaya 1o paznueny ««JIEeKTPOJIUHAMUKAY)

[Tonmxaromuii Tpanchopmarop co 110 BUTkaMu BO BTOpUUHON 0OMOTKE MOHMKAET HanpsbkeHue oT 22 kB
10 110 B. CkoapK0O BUTKOB B €T0 IEPBUYHON 0OMOTKE?

Bpewmst BoimonHenus padotst 30 MuH.

[TpenonaBatens: / /

I11. TAKET SK3AMEHATOPA




III a. YCJIOBHUA

KosamnyecTBo BapuaHTOB 3a1aHus A5 K3aMeHylomerocs — 30 6mieTos
Bpems Bbinosinenus 3aganmus — 0,5 yac.

OobopynoBanmue:

-Kanbkynsitop

-Tabmuua bpaauca

-[{upKyJib, TUHENKH

-Tpancnoptup

-Tabmuna ocHoBHBIX puzuueckux CONST

ITajJI0H 0TBETA HA DK3aMEHAIIHOHHBII OnJIeT:

I'AIIOY «Ka3zanckuii paiuoMexaHn4ecKui KOJLIeIK

(HaI/IMCHOBaHI/Ie CPCAHCIO CIICHUAJIBHOTO yqe6H0r0 SaBe,I[eHI/IH)

PaccmoTpeno 3K3AMEHAIIMOHHbBII YTBEPXAIO
MPEIMETHO-LIMKIIOBOM KOMHUCCHEN EWJIET No 3amMecTuTeNb IUPEKTOpa
) 10 y4eOHol pabore
- TlHcImTH=a 'ATIOY KPMK
porokon Ne OV]1.08 «Duznkar»
OT«_»______ T —
11.02.14 (moamucs) (q>1/1(|))
DreKTpoHHbIe mpubopsl U | ¢ » 20
yCTpoOiCTBa L.
IIpencenarens [IK
(moamnucs) (®NO)

1.Kakue ocHOBHEIE XaPAKTCPUCTHUKHU U MAPaAMCTPbl MCXAHUYICCKUX KoJieOaHmii?

2410 noHUMaroT oA MMOHATHEM a0COJIFOTHASI 1 OTHOCHTENIbHAS BIIAXKHOCThH?

3.3amaya mo pazzeny ««INEeKTPOIUHAMUKA

[Monmxatomuit Tpanchopmatop co 160 BUTKaMu BO BTOPUYHON 0OMOTKE MOHIKAST HAMpshKeHHE oT 2,2kB
10 110 B. CkoapK0O BUTKOB B €T0 IEPBUYHON 0OMOTKE?

OTBer:

1.Konebanus — 310 ABMKEHHSI, KOTOPbIE XapaKTEPU3YIOTCs OMpPEeAETICHHOM MOBTOPSIEMOCTHIO BO BPEMEHHU.
Mexanunueckue kojaeOaHusI-KoIe0aHnst MEXaHUUYECKUX BEJTMUUH, TAKUX KaK CMEILEHHsI, CKOPOCTH,
YCKOpEHHUs, AaBJeHUS U 1p.  llapameTpsl 1 XapaKTePUCTHKN MEXaHUYECKUX KOJIeOaHHIA:



-AMIUIMTY 12 KOJIeOaHuil - 3TO MO/1YJIb MaKCUMAJIbHOT'O OTKJIOHEHHS! (PU3MUYECKOi BEIMUUHBI OT €&
cpenHero (PaBHOBECHOTO) 3HAUYCHHS.

-UacroTta KonebaHui-uyuCIIoO MOIHBIX KOJeOaHHii, COBEpIIaeMbIX B €IMHUILY BPEMEHH U OTIPEIeIIETCS
V=1T

-Ilepuon kosebGaHuii - BpeMsi OJJHOTO MOJIHOTO KoJieOaHusl, T.€. MUHUMAJIbHBIA TPOMEXYTOK BPEMEHH
4yepe3 KOTOPbIN MPOUCXOIUT MMOBTOPEHHUE MPOIECCa U ONPEILIISIeTCs T=1/V

-]_[I/IKJ'II/I‘ICCKaH qyacToTa —Ha3bIBACTCA YHCJIIO ITOJIHBIX KOJ'IC63HPII>1, COBCPHIAEMEIX 3a BPEMA 211 CEKYHI U
OIIPECACIIACTCA

W=29V=29/T

1. AGcoioTHas BIQXXHOCTb BO3yXa — BEJIMUMHA, IOKA3bIBAIOIIAsA, KaKas Macca IMapoB BOJIbI
Haxozatcs B 1 M3 Bosyxa, o603Hagaercs /.
OTHOcHTENbHAS BIAKHOCTh BO3/lyXa-BeJIMUNHA, PaBHAs OTHOLLECHHUIO a0COIIOTHOM BiaxkHoCTH J] K
xosudectBy Jo BoAssHOTO Mapa B1M®, HaCKIIAOMEro BO3AYX TIpH JaHHOH TeMIeparype, 1
BBIPA)KCHHOU B IPOLEHTAX

f=11-100%/ 1o

2.
JaHo: Pemenue :
W>=160 3Hag Kak omnpenaensercs koddpduurent Tpanchopmanuu
V1=2,2kB
Vo=1108B Ki=V1i/V2 =Wi/ W>
W1=? Ompenensiem W1=V1- W2/ V2=2200-160 /110 = 3200 BuTKa

JK3aMeHAUMOHHAS BeJOMOCTD (MU OLIEHOYHBIH JTUCT).

1116. KPUTEPUU OLHEHKHU
OueHka ypoBHsI HOATOTOBKH
IIpoueHT pe3yibTATUBHOCTH (IPABHJIbHBIX
OTBeTOB) oA (OTMeTKa) BepOaIbHBIH aHAJIOT
IIPaBUJIBHBIN OTBET U BEPHOE PEILLIECHUE 3a1a4U > OTIIHO
YaCTUYHO HEIIPaBUJIbHBIN OTBET U BEPHOE 4 XOpotHo
pelieHue 3a1aumn
IIPaBUJIBHBIN OTBET U HETIOJIHOE PELIECHUE 4 Xopotto
3a1a4u
HEJI0CTATOYHO NPABUJIBHBIN OTBET U HETIOJIHOE 3 FAORIICTROPHTEIREO
pelIeHue 3a1a4u




HEIMPABUJIbHBIN OTBET U HENIPABUIIBHOE 2 HEYAOBICTEOPHTEIILHO

pelIeHue 3aa4u

5. llpunoxenus. 3aganus 1Js OUEHKU OCBOCHUS U CIUIIINHbBI
Pa3zoen 3anonnsemcs 6 no2uyeckoil nocie0o8amenbHOCMU, 6bICMPOEHHOU 68 paboyell npocpamme yueOHol
oucyuniunsl. Modcno onupamucs Ha mabauyy 2 0aHH020 OOKYMeHmA.

5.1. IIpakTnyeckue padboTbl
5.1.1. IpakTuyeckasi padora «Kunemaruka», «JIuHaMmuka
TekcT MpaKTHYeCKOH padoThI

1. B kakom ciydae Telo MOXHO CUMTaTh MaTepuaabHoi Toukoi? [IpuBenure
npumepsl. Camoner nposneten 1 TpeTh myTH co ckopoctbio 1100 km/y, a
ocTaBIIUICS MyTh co ckopocThio 800 kMm/4. Haliute cpeiHIor0 CKOPOCTH IOJIETa.
O60cHyiiTe BO3BMOXHOCTh MPUHSATHUS BEIOPAHHBIX TN 32 MaTepPHAIIbHBIE TOUKH.

2. Msu ymnan ¢ BeicOThl 10 M, OTCKOYMI OT ToJ1a U ObLI MOMMaH Ha BbicoTe 1,5 M.
Haiitu nyTe 1 nnepemelieHue Msya.

3. Temno Maccoit 2 Kr, IBHIKETCS Ha BOCTOK, TOPMO3HTCSI C MMOCTOSTHHOM crutoi 10 H,
HaMpaBJIEHHOW Ha 3amaj. YeMy paBHO U KyJla HapaBJIeHO yCKOpEeHUe Temna?

4. Asromo6uibMaccoii 2000 kr, ABUrasch Ha ceBep co CKOpocThio 90 KM/4, TOBEpHYI
MEepHNEeHUKYISIPHO I0CCEe, Belyllee Ha BOCTOK. ONpeaenuTh HalpaBJIeHHEe U MOYJIb
W3MEHEHUS UMITYJIbCa aBTOMOOMIIS.

Bpemsi Ha MOATOTOBKY M BBINOJHEHHE: 45 MUHYT

5.1.2. IlpakTuyeckas padbora «MoJieky/JsipHasi cTpyKTypa BemectBa», «MKT ugeanbHoro razay

Texkcr npakTH4eckoil padoThI

I BapuanT.

1. KakxoBa mMacca 0JTHOTO KMJIOMOJISL BO3TyXa IIPU HOPMaJbHbBIX yCIIOBUAX? [IpUHATE MIIOTHOCTH
BO3/IyXa paBHOif 1,3 Kkr/m>.

2. BeruuciuTh CPCAHIOI0 CKOPOCTH MOJICKYJI I'CJIUA IPH HOPMAJIbHBIX YCJIOBUAX.

No 3amanus m, KT M, kr/mMoInb p, [Ta Vv, m® T,K
3 ? 3,2* 10 1,5%10° 0,83 300
4 2,4 4*10% ? 0,4 200
5 0,3 2,8* 107 8,5*10° ? 280
6 0,16 4*1073 6*10* 0,83 ?
IT BapuaHT.

1. Ckosbko MOJIEKYN coaepkutes B 1 T 3050Ta?




2. OmnpenenuTh CPEHION KBAIPATHUHYIO CKOPOCTh MOJIEKYIT KUCIOpo/a rmpy Temmepatype 20°C

Ne zamanus m, Kr M, kr/moins p, [1a Vv, M® T, K
3 2 3,2* 10 1,5%10° ? 300
4 ? 4*107? 1,5%10° 0,4 200
5 0,3 2,8*% 10 ? 0,5 280
6 0,16 4*1073 6*10* 0,83 ?

BpeMﬂ Ha MOATrOTOBKY U BBINMOJHCHHUE! 45 MHHYT

5.1.3. IlpakTnuyeckasi padora «’Kuakoctsb u nap»

TekcT MpaKTH4YeCKOH padoThI

1. JlaBneHneBOASHOrO mapa B Bo3ayxe npu Temnepatype 30°C pasno 2,52 kIla. Onpenenure
OTHOCHUTEINIbHYIO BIIQ)KHOCTB BO3/1yXa, €CIIH JaBJIEHUE HACBHIIICHHOTO Mapa MpHU 3TOH TeMIeparype
paBHo 4,2 klla.

2. Hakakyro BBICOTY IOJJHUMAETCSI BOJ]a B CMauyMBaEeMOi €10 KammUIspHO# TpyOke paauycom 1,5 mm?
3. JIomKHBI JIM CMa30YHbIE MaT€pUAIIBI CMAUYMBATh TPYIIHECS METaILIbI?

BpeMﬂ Ha MOArOTOBKY U BBIINOJHCHHUEC: 25 MHHYT

5.1.4. llpakTuyeckas padora «Cujbl 3J1eKTPOMATHUTHBIX B3aMMOAEHCTBHS HEMOABUKHBIX
3apsiioB».

Texcer npakTHyeckoi padoThI
1. 3amnuimTe 3aK0H KYJ'IOHa, " YKQOKUTEC KaKUC BCIIMYNHBL 0003Ha4YeHbI UCITOJIL30BAHHBIMA BaMU

OyKBamH.

2. HanpsxeHHOCTB 1omns A HampaBJieHo Ha BOCTOK U paHa 2*10° H/Kn. kakas cuma u B KaKoM
HarpaBJieHUU OyieT NeHCTBOBATh Ha 3apsn -3 MkKin?

3. OHpeI[eJ'H/ITe YCKOPCHUA SJICKTPOHA B TOYKC B, €CJIN HAIIPAKCHHOCTD II0JIA B 3TOH TOUYKE paBHa 1,3
*10M H/Ko.

4. C xakol cuIoM B3aUMOJEHCTBYIOT fBa 3apsa mo 10 Ki kaxaeiii, Haxoasimuecs Ha
pacCcTOSAHUU 5 CM ApPYT OT Apyra?

5. UYewm oTiMuaroTcs MoJisl, CO3/1aHHbIE IBYMsI 3apsKEHHBIMU TEIaMU, TUHUU HAPSHKEHHOCTH
KOTOPBIX N300pakeHbl Ha PUCYHKE



Bpemsi Ha NOATOTOBKY M BbINOJIHEHHE: 45 MUHYT
5.1.5. IlpakTuyeckas padora «Heprus IM B3anMoeiicTBUA HeNOABHKHBIX 3aps10B»

TekcT MpaKTH4YeCKOMH padoThI

3ananue BapuanTs! oTBETOB

I BapuanT II BapuanT

1. Kakyro paGoTy coBepIIMT I0JIie IpH nepemenieHuu 3apsiaa 20

uKin 1) 10 mx/Ix

U3 TOYKU ¢ noreHuuanoM 700| m3 Touku ¢ norenuuanoMm - 10012) 6 mx/Ix
B B Touky ¢ norenuuanom 200, B B Touky ¢ norenunanom 400

B B 3) 40 1llx

4) -10 Mx/Ix

2. Haiinure paboTy 37€KTPUYECKOTO MO HAMPSHKEHHOCTHIO 1

kB/Mm, ecin 1) wclbx

3apsan -25 uKin nepemectunmn sapsan +25 nKi nepemectrm | 2) 107 MK /J[x
Ha 2 CM B HallpaBJICHUHU Ha 2 CM B HalpaBJICHUHU
CUJIOBOH JIMHUH CHJIOBOM TUHUU

3) .-0,5 v/lx

4) .0.5 mxJIx

3. HampshokeHHOCT, MEXIy ABYMS TOYKAaMHU, JIEXKAIIUMU Ha|
OJTHOUM JMHHUM HAMPSHKEHHOCTH OJHOPOTHOTO Tofsi, 2 KB/M.
Haiinure Hanpss;keHHOCTD, €CIU

1) 80 B/m

2) .20xB/m

PaCCTOAHNUE MEXK Y TOUKaMU PaCCTOAHNUEC MEXK Y TOUKaMU 4

10 cm cM 3) .50xB/m

4) .0,2xB/Mm

Bpemsi Ha MOATOTOBKY U BBHINOJIHEHUE: 45 MUHYT

5.1.6. IlpakTnuyeckasi padora «MarHuTHoe moje»



TexkcT mpakTHYecKo padoThl
1. C kaxkoil cwiIol JeHCTBYeT MarHuTHoe noje ¢ uHaykuumed 10 MTn Ha mpoBOIHUK, B
KOTOpPOM cuJjia Toka coctasisieT 50 A, ecnu JUIMHAa aKTUBHOM YacTH MPOBOJHUKA COCTABIISAET
0,1 m? [losie 1 TOK NEPIEHAUKYIISIPHBI.

2.0npenenuThb cuity, JEMCTBYIONTYIO Ha MPOBOJIHUK JuIMHOM 0,5 M npu Toke cuioil 2 A, B
MarLutHoe nojie ¢ uaaykuuei 0,5 T, ecnu yron Mexxay HampaBJIeHUSIMU BEKTOPA UHIYKIUH
nonst 1 Tokom 90° 1 30°

3. Paccuuraiite MAaroMuTHYO HHAYKIHUIO IMOCTOAHHOI'O MarouTa, CCJIM:

F =0,12H
I =0,54
Al = 0,16M
n =125
a =90°
sin90% = 1

BpeMﬂ Ha MOATr0OTOBKY U BBIINIOJHCHUEC: 25 MHHYT

5.1.7. IlpakTuyeckas: padora «I'eomeTpuyeckasi ONTHKA».

Texkcr npakTH4eckoil padoThI
| BapuaHT
1. Haueptute X0[ JIyuyeil B mepucKone.
2. Kak u3MeHUTCS yroJ IpeoMIICHHsI CBETa MPH YBEIIMYCHUH YTJIa TTaIeHUs?

3. OmpeaenuTe yroj maJieHUs Jiyda B BO3IyXe Ha IIOBEPXHOCTH BOJIBI, €CIIA YTOJI MEXTY
TIPETOMIICHHEIM JTy4OM M OTPa)KEHHBIM OT TIOBEPXHOCTH BOJIBI TydoM 90°.

4. Tlpu nomoum nudpakunoHHon pemeTky nepruoaom 0,02 MM MoxyyeHo nepBoe
IU(QpaKkImOHHOE N300pakeHNE Ha PacCTOSIHUU 3,6 CM OT LIEHTPaJIbHOIO U paccTosHuu 1,8
oT penieTky. HaliTn JuIMHYy CBETOBOM BOJIHBI.

5. Jly4 mpoXOJMT N3 BOMBI B CTEKI0. Yroi nagenus pased 35°. HaiiTu yron npenoMueHus.

Il BapuanT
1. Jly4 npoXomuT U3 BOABI B CTeKNo. Yron nanenus pasen 45°. Haiitu yron npenomnenus.
2. Kak MeHsIoTCS KaXKyIIuecsl pa3Mepsl IpeaMera B Boje?
3. Caert nepexoauT U3 Macia B Bo3Ayx. M300pa3ute nperoMIeHHBIN TyY.

4. Haueptute X0[ Jiydell B CTEKISIHHON ITPU3ME.



5. Haiitn HanGosbiIel MOPsIOK CIIEKTPa KPACHOUW JIMHUU JIUTHS C IJTUHHOM BOJIHBI 671 HM,
ecnu iepuo nudpaximorHon peretkn0,01 mm.

Bpemsi Ha OATOTOBKY U BBINOJIHEHUE: 45 MUHYT
5.2. TeopeTnyeckue BOMPOCHI

5.2.1. Tekct BonpocoB no paszjaeiny «MexaHUKa
1. JIBW>KEHME TOUKH U TENA.

2. 3axonsl HproToHa.

3. Cwua. Macca.

4. 3aKOoH BCEMUPHOTO TATOTEHUS.

5. Umnynbc. 3aK0H COXpaHEHUST UMITYJIbCA.
6. Bec tena. HerecomocCTh.

7. Kunernueckas v MOTEHUMAJIbHAS YHEPTUSL.
8. Pab6ota u momrHocTs. KITJI

9. MOMEHT CHJIBI

10. 3axon I'yka

11. 3akon Jxxoynsa-Jlenna

Bpemsi Ha MOATOTOBKY M BBINOJIHEHHE: 45 MUHYT

5.2.2. Tekct Bonpocos B pazaesie «MoJekyasspHasi puznka»
1. OcnoBubie nonoxenuss MKT.
2. WneanbHbli ras.
3. Wzonpoueccsl.
4. Pabora raza.
5. Kpucrammueckue u amop@Hsbie Tena.
6. BHyTpeHH:S SHEPTHS U CTIOCOOBI €€ N3MEHEHHS.
7. Pabota B TepMOJUHAMUKE.
8. IlepBblil 3aKOH TEPMOJIUHAMUKE.
9. Bropoii 3aK0H TepMOJMHAMUKE.
10. KII/I TeruioBbIX JBUTATEIICH.

Bpemsi Ha MOATOTOBKY U BbINOJIHEHUE: 45 MUHYT



5.2.3. Tekcr Bonpocos B pa3aese «[1oCTOSIHHBIN 3JIEKTPUYECKUI TOK»

1.BO3HUKHOBEHUE JIEKTPUUECKOTO TOKA

2.1110THOCTE TOKA

3.3axon OMa aJ1s yyacTKa Henu

4.3akoH OMa 1 Bcell Lenu
5.27eMEeHTBI AJIEKTPUUECKON e
6.ConpoTUBIIEHHE U POBOJIUMOCTH
7.bamanc momuocTy u KIIJ]

8.Bupl coelnHEHUI pe3ucTOpoB
9.3akon Kupxroga
Bpemsi Ha NOATOTOBKY M BBINOJIHEHHE: 45 MUHYT

5.2.4. Texct Bonpocos no pasaeny «MaruuTHoe moJie»

1.
2.

3.

4
5.
6.
7
8
9

Mar»uTtHoe nosJe.
MarsuTHas UHIYKUHUS.
DJIEKTPOMArHUTHOE T0JI€ U JIEKTPOMArHUTHBIE BOJIHBI.

MarsuTHBINA IOTOK

MaruuTHas HanpsH>KEHHOCTh
MaruuTHas NpOHUILIAEMOCTh CPEbI
SIBneHue 3NEeKTPOMAarHUTHON UHAYKIIUU
NHayKTUBHOCTH

9. 4.C. 27eKTpOMarHuTHON UHTyKIIUU

11. IlpaBuio neBoi U NpaBoi pyKu

Bpemsi Ha MOATOTOBKY M BBINOJIHEHHE: 45 MUHYT

5.3. JIabopaTopHbie paGoThI

5.3.1. JlabopaTopHas padora «U3MepeHHe OTHOCUTEILHOI BJIAKHOCTH BO31YyXa)»
TekeT 1a00paTOpHOii paGoOTHI

[{enb paboOThI: HAYYUTCS U3MEPSATH OTHOCUTENBHYIO BIaXKHOCTh Bo3tyxa O0opy0BaHueE:
MICUXPOMETP, ICUXPOMETPUUECKasi, TAOIULIBI
XoJ paboThI:
1. CHsTh MOKa3aHUS BIAKHOTO M CYXOT0 TePMOMETPOB: (teyx>tan)

2. Haiit pa3HOCTH TeMIeparyp, MOKa3bIBaeMbIX TepMOMeTpaMu: t = teyx - tax

3. Tlo mcuxpomMeTprudeckoi, TabIuIle ONPEAeTUTh OTHOCUTEIBHYIO BIQYKHOCTD

Bpemst Ha MOATOTOBKY M BBINOJIHEHHE: 45 MUHYT

5.3.2. JIabopaTopHasi padora Ne»2«UccaenoBanus nepuoaa 3aBUCMMOCTH
KOJIeOaHUI MASITHUKA OT €ro JJIUHbI»
Texcr J1adbopaTopHOil padoThI Ne2

HCHBI HCCIICA0BATh NCPUO 3aBUCUMOCTHU KOJIEOAHHNH MasiTHUKA OT €T0 JJIMHBI



O6opynoBaHue: CEKYHIOMEP; MAPUK HA HATH; IITATUB.
Xox paboThI:
1. CoOpatb ycTaHOBKY (IIIapUK BUCUT Ha pacCTOSHUU 3-5CM OT moJia).

2. HM3meputh WIMHY MasiTHUKA.
3. OTKJIOHUTb MAATHUK OT I1OJIOKEHHS] pABHOBECHS Ha 5-8CM U OTIIyCTUTH €TO.
4. W3zmeputs BpeMms At 40 momHbIX KOIeOaHUI;

5. T1=2n

6. T, =2n,1/g

7. CpaBuutb T1u T2

BpeMﬂ HA MMOATOTOBKY U BbINMOJHCHHUE! 45 MHHYT

5.3.3. JIaGopatopHas padora «Hab/roneHue siBjieHnii MHTeppepeHUN U JUppaKkuun

CBeTay
TekcT 1a0opaTopHOil padoThI

[lenb: OSKCIEpUMEHTANBHO H3yYUTh SBICHHE UHTepdepeHIMU U JudpaxKiuu.
O6opynoBaHue: CTakaHbl C pacTBOPOM MblJIa, KOJBIO MPOBOJIOYHOE C PYUYKOH,
KallpoOHOBasi TKaHb, KOMIAKT- JIMCK, JaMIla HaKaJlWBaHUsS, IITAHTCHLIUPKYJb, IBE

CTCKJIIHHBIC IIACTUHBI, JIC3BHUC, IIMHLCT, KAIIPOHOBAA TKAHb.

Onucanue paboTHI.

1. Humepgepenyua - sBICHHE XapaKTepHOE [JII BOJH JIOOOH  MPUPOJIBL:
MEXaHUYECKUX, DJIEKTpOMAarHUTHBIX. "MHTepdepeHIuss BOJIH - CJIOXKEHUE B
IPOCTPAHCTBE JIBYX (MM HECKOJIBKUX) BOJH, MPU KOTOPOM B Pa3HBIX €ro TOYKax
MOJIy4aeTCsl yCUJICHHE WM OClIa0JIeHUe pe3yJIbTUpYIole BOJIHBI . [{ns oOpa3oBaHus
YCTOMYMBOM  HMHTEP(EPEHIIMOHHON  KapTHUHBI ~ HEOOXOAMMBI ~ KOTE€PEHTHBIC
(cornmacoBaHHbIE) HCTOUHUKH BOJIH.

2. KorepeHTHbIMM Ha3bIBalOTCS BOJHBI, MMEKOIINE OIMHAKOBYIO 4YacTOTy U
MOCTOSIHHYIO pa3HOCTh (pa3. YCIOBHSI MaKCUMYMOB YCJIOBUS MHHMMYMOB, TJ€
k=0; £ 1; £ 2; + 3;... (pa3HOCTh XO/a BOJIH paBHa YETHOMY YHCIIy TOJYBOJH).
Bonubl or ucrounukoB S1 m S2 mpuaytr B Touky C B OAMHAKOBBIX (pazax u
«YCWJISIT IPYT ApyTay. - Ga3sl KonebaHuii - pa3HoCcTh Ga3z A=2Xmax - aMIUTUTyAa
pe3yabTHpyromei BonHbl, rae k=0; + 1; + 2; £3;. (pa3HoCTh X0Jla BOJIH paBHA
HEYETHOMY YHCITy TOJyBOJH) BomHbl 0T rctounnkoB S1 u S2 npuayt B Touky C
B MPOTHBO(A3aX U «IOTACAT APYT ApyTray. - (pa3sl KoseOaHuit

- pa3HOCTh (pa3 A=0 - aMmmIUTyaa pe3yIbTUPYIOLIEH BOJIHBIL.

3. HnTepdepeHnronHast KapTUHA - PETYJIIPHOE YepeoBaHNe 00JIacTei MOBBIIIICHHOW 1
MOHW)KEHHOM MHTEHCHUBHOCTH cBeTa. MHTepdepeHIns cBeTra - MPOCTPAHCTBEHHOE
MEpPEPACTIPENCIICHUE SHEPIMM CBETOBOI'O M3JIYYEHHsS] IPU HAIOKEHUU JIBYX HWIIHU
HECKOJIbKUX CBETOBbIX BOJIH. (CrenoBaTellbHO, B SBJICHHUSIX HUHTep(EepeHLUH U



nudpakiuu  cBeTa COOJIOMAeTCs 3aKOH COXpaHeHus »JHeprun. B oOmactu
uHTep(EepEHIINN CBETOBAsE SHEPTHUs TOJIBKO MEpepaclpeieNiseTcs, He MPeBpaIiasch B
JIpyrue BBl dHepruud. Bo3pacranue SHEPrud B HEKOTOPBIX  TOYKax
UHTEp(PEPEHIIMOHHON KapTHHBI OTHOCUTEIBHO CYMMapHOW CBETOBOW OSHEPTrUU
KOMIICHCUPYETCSl YMEHBIIIEHUEM €€ B IPYTUX TOYKaxX (CyMMapHasi CBETOBasi YHEPTuUs -
ATO CBETOBAs PHEPTUsl JBYX CBETOBBIX MMYYKOB OT HE3aBUCUMBIX HCTOYHUKOB).

4. CBeTIbIe TOJOCKH COOTBCTCTBYIOT MAaKCUMYMaM SHCPIrun, TCMHBIC - MUHUMYMAaM.

5. Augppakuyus - sBneHue OTKIOHEHUS BOJIHBI OT MPSIMOJMHENHOrO paclpoCTpaHEHUS
IPU TPOXOXKACHUH Yepe3 Mallble OTBEPCTUS M OTMOAHUM BOJHOW MAJIBIX MPEMSTCTBUH.
Vcnosue nposiBiaenus mudpakmuu: d <, rae d - pa3mep MpensTCTBUS, - JUIMHA BOJHBIL.
Pa3smeps! npensTcTBHil (OTBEPCTHIT) JOKHBI OBITH MEHBILIE WM COU3MEPUMBI C JITMHOM
BosiHbL. CyIlIEeCTBOBaHME JTOr0 sBICHUSA (AUQpPaKIUK) OrpaHHYMBaeT 001acTh
NPUMEHEHHUS 3aKOHOB TI'E€OMETPUYECKOW ONTUKH U SBISIETCS MPUUMHOM Tmpenena
pazpemaroieii crmocoOHOCTH ONTHYEeCKUX MpuoOopoB. JludpakiyoHHas pemeTka -
ONTUYECKUHN MTPUOOP, MPEACTABISIONINI CO00M MEPUOAUYECKYIO CTPYKTYPY U3 OOJIBIIOTO
Yrclia PEryJsipHO PACIONOKEHHBIX 3JIEMEHTOB, Ha KOTOPBIX MPOUCXOAUT AUPPAKIIHSL
ceera [8]. Lltpuxu c ompeneneHHbIM U TMOCTOSHHBIM IS JaHHOM JU(PAKIIMOHHOM
penieTkd MmpoHIeM TOBTOPSIOTCS Yepe3 OJUHAKOBBIA mpoMmexyTok d (mepuon
pemietkn). CriocoOHOCTh AU(PPAKIMOHHONW PEHIeTKH PACKIIAbIBaTh MAJAOUINil Ha Hee
MyyeKk CcBeTa IO JUIMHAM BOJIH SIBIISIETCS €€ OCHOBHBIM CBOMCTBOM. PaznuuaroT
oTpakaTeJbHbIe U MpO3pauHble TUGPAKIUOHHBIE pelIeTKH. B coBpeMeHHbIX mpudopax
NPUMCHSIOT B OCHOBHOM OTpa)kaTelibHbIC JTU(PAKIMOHHBIE PEIICTKU. Y CIIOBHE
Ha0JI0/IeHUs. AMPPAKIIMOHHOTO MaKCUMyMa!

XoJ paboThl.

OIIBIT 1. OmyctuTe NPOBOJIOYHYIO PAaMKy B MbUIBHBIA pacTBOp. IlponaGmionaiite u
3apHucyiiTe MHTEepPEPEHLIMOHHYI0 KAapTHHY B MbUIbHOM IuleHKe. IIpu OcBemeHuH IUIeHKH
OenbM CBETOM (OT OKHA WJIM JamIlbl) BO3HHUKAET OKpAIIMBaHHE CBETJIBIX IOJOC: BBEPXY -
CHUHMI 1IBET, BHU3Y - B KpacHbIM 1BeT. C MOMOIIBIO CTEKJIIHHON TPYyOKH BBITYyHTE MBUIbHBII
my3slpb. lIponabmrogaiire 3a Hum. Ilpum ocBemeHun ero OeabIM CBETOM HAOIIOJAIOT
oOpa3oBaHM€e IIBETHBIX UHTEP(EPEHIIMOHHBIX Kosell. [Io Mepe yMeHbIIeH s TOIIINUHBI TUIEHKH
KOJIbLIa, PACILIUPSAACH, IEPEMELIAIOTCS BHUS.

OTBeThTE Ha BOIIPOCHI:

1. ITouemMy MBUIBHBIE ITy3bIpU UMEIOT PaLy’KHYIO OKPacKy?

2. Kakyro GpopMmy UMEIOT payHbIE ITOJIOCHI?
3. [Touemy okpacka Imy3sIpsi BC€ BpeMsI MEHSIETCS?

OIIBIT 2. TwareabHO TPOTPUTE CTEKJISHHBIEC TUIACTUHKH, CI0KUTE UX BMECTE U COKMUTE
najgeiiamMu.  M3-3a  HewaeasTbHOCTH (POPMBI  COTPUKACAIONIMXCS TMOBEPXHOCTEH MEXITy
MJTACTUHKAMH 00pa3yloTcs TOHYAWIINE BO3AYIIHBIE MYCTOTHI, JAIOIIUE SPKUE Pady’KHbBIE
KOJIbIIEOOpa3HbIe WM 3aMKHYTHIE HEMPaBUIBLHON (OopMBI TOJOCHL. [IpyM M3MEHEHWH CHIIHI,
CKMMAIOIIEH TIACTUHKH, PACcTIOIOXKeHHe U (popMa TOJI0C U3MEHSIFOTCS KaK B OTPaKEHHOM, TaK
U B MIPOXOJSAIIEM CBETE. 3apUCYITEe YBUICHHbIC BAMU KapTHUHKHU.

OTBeThTE Ha BOIIPOCHI:



1. Hoquy B OTACJIIBHBIX MCECTaxX COIMMPUKOCHOBCHUA IIACTHH Ha6JHOI[aIOTC}I SAPKHUC PAnYKHBIC
KOJIBII€0Opa3HbIC WU HEMPABUILHON (POPMBI TIOJIOCHI?

2. IloueMy C H3MEHEHHEM HAXHUMa H3MEHAIOTCA (opMa M PACHOJIOKEHHUE MOTYYSHHBIX
UHTEPPEPEHIIMOHHBIX 0JI0C?

OIIBIT 3. ITonoxuTe rOpU30HTAIILHO Ha YPOBHE I1a3 KOMIAKT-AUCK. UTo BbI HaOm01aeTe?
OOmpscauTe HabOMI0AaeMbIe siBiIeHUS. OnuImuTe MHTEP(HEPEHIMOHHYIO KapTHHY .

OIIBIT 4. Bo3pMuTe ¢ MOMOIIBIO TTMHIIETA JIe3BUE 0€30MacHOM OPUTBBI M HArPEUTE €ro Haj
IJIaMEHEM TOpeNKU. 3apuCyiTe HaOMI0JaeMy 0 KapTUHY.

OTBeThTE HA BOIPOCHI:
1. Kakoe sBiieHue Bbl HAOIIOAAI1?

2. Kak ero Mmoxxso o0bICHUTE?

3. Kakne 1mBera, U B KakOM TMOpPSAKE MOSBISIOTCS Ha IOBEPXHOCTH JI€3BUS TPH €ro
HarpeBaHuu?

OIIBIT S. ITocmoTpuTe CKBO3b KalPOHOBYIO TKaHb Ha HUTh ropsuieil namnsl. [ToBopaunBas
TKaHb BOKPYT OCH, JA00eiTech 4eTKOW Mu(PaKIMOHHON KapTUHBI B BHJIE JIBYX CKPEIIEHHBIX
MO/ MPSIMBIM YIJIOM NU(PAKIMOHHBIX TOJOC. 3apucyiiTe HaOonaeMblii TudpaKInOHHBIN
KpECT.

OIIBIT 6. Ilponabmionaiite aBe OUGPAKIMOHHBIE KApTUHBI HPU PACCMOTPEHUM HUTHU
TOpSILLEH JaMITbl Yepe3 Iesb, 00pa30BaHHYI0 I'yOKaMu IITaHTCHUUPKYJIS (IPU IIHUPHUHE IeNn
0,05 MM 1
0,8 MM). OnumuTe HM3MEHEHHE XapakTepa HMHTEpP(EPEeHLMOHHON KapTHHBI NpPH IJIaBHOM
MIOBOPOTE IUTAHT€HUUPKYJS BOKPYT BepTHKaNbHON ocu (mpu mupune menu 0,8 mm). OTOT
ONBIT IOBTOPUTE C JABYMS JIE3BUSIMH, INpHXKaB UX Jpyr K Apyry. ONUIIMTE Xapakrep
MHTEPPEPEHIMOHHON KapTUHbI

3anumure BBIBOJABL. YKaXHWTE, B KAaKMX M3 TMPOJIEJaHHBIX BAaMU OIBITOB HAOJI0JAIOCh
siBJIeHHE UHTephepeHIMU? TUPPAKIIU?

Bpemsi Ha HOATOTOBKY M BBINOJHEHHE: 45 MUHYT

5.4 . KouTpoJbHbIe padoThl

5.4.1KonTpoabHast padora mo pasaeny «MexaHuka»
TekeT KOHTPOJILHOM PadoThI

| BapuanT.

1. Ha nokosmiee Teno maccoi 1 kr aeiictByer B Teuenue 2 ¢ cuia 0,1 H. kakyro ckopoctb
MpHOOpETaeT TEeNO U KaKOW MyTh MPOUJIET OHO 3a yKa3aHHOE BpeMs?

2. CkakuM yCKOpPEHHMEM JBMXKETCs Tenexka Maccor 20 kr non aeiicreueM cuisl 20 H?

3. Bsruucauts padoty, mpoussenennyto cuioit 0,2 kH, eciiu paccrosiHue, IpoiIeHHOE TEJIOM
10 HaIlpaBJICHUIO JEHCTBUS 3TON CUJIbL, paBHO 10 M.



4. Teno maccoii 10 kr cB060HO TagaeT ¢ BHICOTHI2(0 M U3 COCTOSIHUS MOKOs. Uemy paBHa
KMHETUYECKasl SHEPTUs B MOMEHT yapa o 3emiio? B kakoil Touke TpaeKTOPUM KHHETHYECKAsI
sHeprus 60sblle noTeHuuanbHoN? COnpoTUBIEHNEM BO3AyXa MPeHEOpeUb.

5. MasiTHHUK COCTOMT M3 CTAJBHOTO I1apa AMAMETPOM 4 CM IO/BELEHHBIM Ha JIETKOW HUTHU
JuInHHON 98 cMm. OrmpenennTh YCKOpPEHHE CBOOOIHOIO MaJeHHs, €CIM IEepUoj KoseOaHHs
MasiTHUKa 2 C.

Il BapuanT.

Teno maccoli 3 Kr magaer ¢ BbICOTHI 4 M Haja 3eMieil. BoIUMCINTD KHHETUYECKYIO 3HEPIUIO
Tella B MOMEHT, KOrja oHO Haxoautcs Ha Breicore 10 M Hamg 3eMiieii, 1 B MOMCHT I1aJicHUS Ha
3emuio.

Ha noxkosimeecst Teno maccoit 0,2 xr aeiictByet B Teuenun Sc cuna 0,1 H. Kakyro ckopocTh
MPUOOPETAST TENO U KAKOW IyTh MPOUJIET OHO 32 YKa3aHHOE BpeMsi?

Berauciute paboTy, KOTOPYIO HEOOXOAMMO COBEPIINTh, YTOOBI TOAHSITH THUPIO MAaCCOH ; KT Ha
BbIcOTY 0,7 M.

Uemy paBHA MOIIHOCTb JIBUTATEIISI MOTOPOJUIEPA, IBUKYIIETOCS CO CKOPOCTHIO 64 KM/4, IpU
cuiie Tsru 245 H?

Teno maccoit 10 r Ha BeicoTe 100 cM. BoruncnuTh Kakoil HOTEHIMANbHOM 3HEepTruen 0yaeT
o0J1aaTh TEJO.
Bpemsi Ha MOATOTOBKY M BHINOJIHEHHE: 45 MUHYT

5.4.2. KonTpoJabHasi padora no pasaeny «MoJsekyasipuas ¢pusnka. TepmoguHamMuka»
TexcT KOHTPOJILHOI PadoThI
| BapuaHr.

1. Kakopa Macca Bo3zyXa, 3aHuMaroniero oosem 0,9 M3 pu Temnepatype 300 K u
nasnenue 1,710° ITa?

2. Kaxkoe maBnenue OyeT oka3blBaTh ra3 Ha CTCHKH MIJIUHApA 1pu Temneparype 800 K u
KOHIIEHTpaIuy Monekyn 3,7-102% m3?

Bapuanr T'a3 p,I1a n, M3 v, M2/c? m, Kr
3 CcO2 ? 1,7 10% 810* 6,310
4 02 1,810° 102 ? 5,310
5 H2 410 ? 2,510° 3,310%
Il Bapuanr.

[Toy KakUM JTaBJICHUEM HAXOJUTCS Ta3 B COCY/IE, €CITU cpe;le/I KBa/[paT CKOPOCTH €I0 MOIEKyJI
0 10 M /c , KOHIIEHTpaLUS MoneKyn n=3 10 M, Macca KaXXJ10i MOJIEKYJIbI MO =5 1026

B 6amnone oobemoM 0,03 m° Haxoaures ra3 napnerneM 1,35°10° ITa npu Temmepatype 455

OC. Kakoii 06beM 3aHIMaeT STOT ra3 IIpH HOPMAILHBIX YCI0BUsX (Temneparypa 273 K,
nasienue 101300 ITa).

Kr?



Bapuant m, Kr M, kr/moin p,Ila Vv, m° T,K
3 ? 3,210 1,5-106 0,83 300
4 2,4 41072 ? 0,4 200
5 0,3 2,810 8,310° ? 280

ITpu xakoit Temmneparype a3ot, Macca kKoroporo 1 r u oobsem 831 11, OyneT umeTh gaBieHue 1

k[1a?

UeMy paBHa CpeqHss KHHETUYECKAsk YHEPT U TIOCTYNATEILHOTO ABHKEHHUS MOJICKYJIbI, €CITH
KOHIIEHTPAIKs MOJIEKYJIbI, €CITH KOHIeHTpaius Monekys 3-102°m3, nanenue rasa 2-10° ITa?

Bapuant m, Kr M, kr/mois p,I1a Vv, m® T,K
3 ? 4102 2,3106 0,91 300
4 0,16 410° ? 0,4 200
5 0,3 3107 910° ? 280

BpeMﬂ HA MOATOTOBKY U BbINMOJHCHHUE! 45 MHHYT

5.4.3. KonTpoJsbHas padoTa no pasaeiy «JeKTPOAUHAMHKA
TekcT KOHTPOJIBLHOH PadoThI
| BapmaHT

1. Ha paccTOSHHHM HyKHO PacHoJIOKKTh ABa 3apsaga 5*10™° K u 6*10° Ki, uro6s1 onu
OTTaJIKUBAJIUCH APYT OT Apyra ¢ cuioit 12* 10" H?

2. Kakoe Komm4ecTBO TErIoThI BbIenUTCs 32 10 ¢ B MPOBOAHMUKE COPOTUBIICHUEM |
OM npu cune Toka 1 A?

3. Cuna toka B nenu 2 A. Conporusienue namnsl pasHo 14 Om. Uemy paBHO
HaNpspKeHUE Ha jamie?

4. OOMOTKa peocTaTa U3roTOBJIEHA U3 HUKEJINHOBOM MPOBOJIOKH JUIMHON 50 cM 1
ceuenneM 1 MM2. Tok B 06MOTKe paBeH 6 A. OnpeieniTe HANPSKEHNE HA 3aKNMAX
peocrara.

5. Omnpexnenute MOLTHOCTB TOKa cuiioi 0,5 A Ha ydacTke Lenu, HalpsiKeHHe Ha
koropoM 220 B.

Il BapuanT

1. JIBa 0OMHAKOBBIX MOJOKUTENBHBIX 3apsiaa HAXOAATCS Ha paccTosHuu 10 MM aApyr oT
npyra. OHU B3aMMOJICUCTBYIOT CHIION 7,2%* 10 H. Kak Besuk 3apsJT KaxI0ro
miapuka.

2. Kaxk Bennko KOIU4eCTBO TEIUIOTHI, BhiAestomeecs B TeueHuu 1 1 B 100 B anexrponamie?

3. Conpotusnenue ooMotku amnepmerpa 0,02 OMm. Beruncnure HanpsikeHue Ha
3a)KMMax aMIIEPMETPA, €CJIN OH MTOKA3bIBAET CUITy TOKa SA.

4. Ompenenute obuiee conporunienne 100 M oTpe3ka NpOBOIHUKA, UMEIOIIETO
conpotusiieHre 2 OM Ha 1 M JJIMHBI.



5. Brruucnure paboty, coBepiraeMmyo 3a 20 MUH TOKOM MOILTHOCTBIO 25 BT.

Bpemst Ha NOATOTOBKY M BBINOJIHEHHE. 45 MUHYT
5.4.3. KonTpoJsbHast paboTa mo pasgeiy «JIeKTPOAUHAMHUKA»

TekcT KOHTPOJIBHOI PadoThI
1 BapuanT

DQuzuueckas eenuduna MAarHuTHbINA IOTOK

Yro xapakrepusyer

YcioBHOE 0003HaUYEHNE

Enqununa 8 CU

CBs3b C APYyruMu BEJIMYUHaAMU

BGKTOpHaH W CKaJIsIpHast

Cnioco0 uzmepeHus

2. B kaTyImke MHIyKTHBHOCTBIO 5 MI'H cO3/1aeTcsl MarHUTHBIH 10TOK 2*102 B6. Uemy paBHa
CHJIa TOKa B KaTyIke?

3. IlepBuunas oOMoTKa Tpancopmaropa coaepkut 50 BUTKOB, BropuuHas - 500.
Hanpsioxenne Ha Bropuunoit oomMotke 600 B. Uemy paBHO HampspkeHHE Ha IEPBUYHON
obmoTke?

4. Haiitu CKOPOCTh U3MEHEHUSI MarHUTHOTO MOTOKA Ha cojeHoue u3 2000 BUTKOB npu
B0o30yxaeHuu B HeM DJIC unnykuuu 120 B.

5. B karymke ¢ uaayktuBHocTbio 0,01 I'n mpoxoaut Tok 20 A. Onpenenute 2/(C
CaMOWHJIYKIIMH, BOSHUKAIOIIEH B KaTyIIKe PU MCUe3HOBEHUU B HeM Toka 3a 0,002 c.

3 2 BapuaHnt

Dusuueckasn erudUHA HH}IyKTI/IBHOCTb

Yro xapakTepusyer

VcnoBHOE 0003HaUYECHUE

Engunanna 8 CU

CBs13b ¢ ApyTUMHU BETMUYMHAMU

BekTopHas wim ckaspHas

Cnoco0 uzmepeHus

2. OmnpenenuTe WHAYKTUBHOCTH KATYIIKH, €CITU MpH cuiie Toka 0,4 A ee MarHUTHOE TIOJIC
obnamaer >Heprueit 3,2* 1072 Ix*c.

3. MareuTHBI OTOK Yepe3 KOHTYp MPOBOAHUKA compoTuBieHreM 3*1072 Om 3a 2¢
u3MeHmwIcs Ha 1,2*1072B6. Haifnure cuiy Toka B IPOBOIHHKE, €CITH H3MEHEHHE
MarHUTHOTO MIOTOKA MPOMCXOIUIIO PAaBHOMEPHO.

4. C xakoy CUJION MEeHCTBYET MarHUTHOE 1oJie ¢ naayknue 10mTi Ha MPOBOTHUK, B KOTOPOM
cuia Toka coctasisieT S0 A, ecnu JJiMHA aKTUBHOW 4acTH NMPOBOJHUKA cocTaBisgeT 0,1 M.
ITone u TOK B3aMMHO NEPIEHIUKYIISIPHBI.




5. Tpancdopmarop B mepBuaHON 00MOTKE coaepkuT 300 BUTKOB, BO BTOPUYHOM - 160 BUTKOB.
Yemy paBHa CHJIa TOKAa BO BTOPUYHOM 0OMOTKE, €CITU CHJjla TOKa B IEPBUYHON 00OMOTKE 3 A.

Bpemsi Ha NOATOTOBKY M BbINOJHEHHe: 45 MUHYT
5.4.4. KonTpoJabHasi padora no pasaeny «Kosed0anus u BOJHbD)

TexcT KOHTPOJIBHOI PadoThI

I BapHaHT

1. Ha xaxo#f yroy OTKJIOHHTCS JTy4 OT IIEPBOHAYAILHOTO HAIPABIICHHS, YIIaB U3
BO3/yxa moj yriaom 45° Ha mosepxHocTs crexa?

2. Bpruucnuth npenenbHbINA YIodl MOJTHOTO OTPaXeHHs IS aliMa3a U IIeKCHUIIaca.
3. DIEKTpOH ABUKETCS CO CKOPOCThIO 0,6 ¢. OnpeaeuTh UMITYJIbC AIEKTPOHA.

4. Omnpenenuts dHEPrUi0 (OTOHOB, COOTBETCTBYIONIMX HANOO0JIEE JUTMHHBIM
(X=0,75 mxm) 1 Haubosee KOpoTKuM (X=0,40 MKM) BOJIHAM BHJIUMOW YaCTH
CIEKTpA.

5. PaOota BbIxOza Ju1s 35eKTpoHOB 1ie3us 1,9 3B. Hailitu kpacHyto rpanuity
doToadekra ms ne3us.

I BapHaHT

1. Ha xakoii yroy OTKJIOHUTCS JIy4 OT IIEPBOHAYAJILHOTO HAlPaBJICHUS, yIIaB U3
Bo3Iyxa rox yriaom 45° Ha mosepxnocTs anmasa?

2. TlpenenbHBIN Yyroj MOJHOTO BHYTPEHHETO OTPAKEHHS U CIIPTA Ha TPAHHUIIE C
Bo3MyxoM pased 47°. HaiiTu aGCcomOTHEIIH MOKa3aTeNb IPeoMIEHHUs CIIHPTA.

3. CkopocTts pacmpocTpanenus cera B anMase 124000 km/c. Beraucnute
MoKa3arenb MPeJoMIICHUS alMasa.

4. Kakoe naBineHue NpoU3BOIUT CBETOBOE U3JTyueHHe Ha 1 M yepHOH
MOBEPXHOCTH, €CIIN €KECEKYHHO 3Ta MOBEPXHOCTH nosyqaer 500 [x
SHEpPruu?

5. Kpacnas rpanuna ¢porosaddexra Bonsppama onpeaensercs JUIMHOM BoHbI 405
HM. Onpenenute paboTy BbIX0/1a 3JIEKTPOHA U3 BOJIb(pama.

BpCMH Ha MOATOTOBKY U BBITIOJIHCHUC! 45 MHHYT



5.4.5. KonTpoabHas paboTa mo pasaeiay «JieMeHTbl KBAHTOBOW (PU3NKI)

TekcT KOHTPOJILHOMH PadoThI
|  BapuanrT.

1. Kakoii u3oron obpasyercs u3 232 Topus 1ociie YeThIPEX 0-paciajoB U IBYX [3-
pacmajioB?

2. Slnmpa wzotoma 232 Topusl MpeTepneBaroT o-pacnaj, 1Ba f-pacmana u emnie oJIuH
a-pacnazn? Kakue siapa nojay4arorcsi mocjie 3Toro?

3. Snpo m3otoma 211 BUCMyTa MOYYHIIOCh U3 IPYTOTO sapa Mocie
MocJe0BaTeNbHBIX 0-pacnagoB U B-pacnagos. UTo 31o 3a sapa?

4. Snpo 216 nosoHust 00pa3oBajIoCk NOCIE ABYX MOCIE0BATENbHBIX (i-pPACIaIoB.
13 xakoro sijipa noay4ymioch SApo MoJOHUsA?

Il BapuaHnT.
1. Kakoii uzoron obpasyercs u3 232 Topus mociie TpeX o-pacmaaoB U OAHOTro B-pacnana?

2. Sapauzotomna 235 ypaH mpeTepreBaroT o-pacimall, ABa -pacnajia U emie oOJuH o-pacrai?
Kakue siipa nomnyvaroTcst nocie 31oro?

3. Snpo uzoromna 226 paauii MOIyYUIOCh U3 APYIroOro sjapa nocie
MOCNe0BaTENbHBIX O-PacmagoB U B-pacnagos. UTo 310 3a sapa?

4. Snpo 207 cBuHen o0pa30Banoch Mocie JIByX MOCIEeI0BATENbHBIX 0-pacnaos. 13
KaKOTo spa MOJIy4HUJIOCh PO MOJOHUA?

Bpemst Ha NOATOTOBKY M BBINOJHEHHE: 45 MUHYT
5.5. Tecrhl

5.5.1Tect no teme: «I 3axkon HproToHay»
1.Huxe nepednciienbl ABUKEHUS Te OTHOCUTENbHO 3emin. Kakyro cucremy oTcuéra,
CBSI3aHHYIO C OJTHUM M3 ATHUX TEJl, HEJIb3sl CUNTATh HHEPIHMAIBHOW? CucTeMy OTCYETa,
CBS3aHHYIO ¢ 3eMJIEN, MPUMUTE 3a UHEPIHAIBHYIO.

a) JleBouka OEXHT C TOCTOSTHHOM CKOPOCTHIO

6) ABTOMOOMJIb IBUYKETCSI PABHOMEPHO 110 TOPU30HTAIBHON YacTH JOPOTH

B) Iloe3n aBmxkercs ¢ ycKkopeHuEM

r) XoKKeiHas 1maiiba paBHOMEPHO CKOJIB3UT I10 TJIaJAKOMY JIbJTY

2. B xakux U3 NpUBEAEHHBIX HUXKE CIIy4asX pedb UAET O ABUKEHUU TeJa 110 UHEPIUHU?
a) BcagHuk neTut yepes roioBy CIIOTKHYBILIETOCS KOHS
6) Kuura jiexxuT Ha TOBEpXHOCTH CTOJIA
B) [1y3bIpEk BO3ayXa paBHOMEPHO MPSMOJIIMHEHHO JBUKETCS B TPYOKE C BOJOM
r) UenoBek, CIOTKHYBIINCH, MMa1aeT Ha3a/l

3. Ecnu Ha Teno AeHCTBYIOT pYTHE Tela, TO OHO. ..
a) HaXOJUTCS B MTOKOE
0) IBIKETCS
B) ABUXKETCS C U3MEHSIOIIENCS CKOPOCTHIO



') HaXOJUTCS B MIOKOE WM ABMXKETCS PABHOMEPHO MPSIMOJIMHEHHO

4. B unepuuaiibHOI cucTeMe 0TCYeTa CBOOOIHOE TEJIO IBHXKETCS
a) KpUBOJIMHENHO
0) MPSMOTMHEHHO
B) 10 OKPYXHOCTHU
T') 3aMeJJICHHO

5.5.2. Tect no teme: «II 3akon HeloToHay (1BapuaHT)
1. Teno aBuUkETCS MPSAMOIMHENHO C MMOCTOSIHHOM cKOpocThio. Kakoe yTBepkaeHue o
PaBHOJICHCTBYIOIIMX BCEX MPHIIOKEHHBIX K HEMY CHJI PAaBUIbHO?

a) He paBHa HyJI0 ¥ MOCTOSIHHA IO MOAYJIIO U HAIIPaBJICHUIO

0) He paBHa HyIII0 ¥ TOCTOSIHHA TOJIBKO 11O MOJYJTIO

B) PaBHa HyJII0 MM TIOCTOSIHHA 110 MOJIYJIIO U HAIIPABJICHHUIO

r) PaBHa nyiro

2. Hwxe nepeuunciieHsl ABMKEHHs Tell OTHOcUTeNnbHO 3emin. Kakyro cucremy orcuéra,
CBA3aHHYIO C OJJHUM U3 3TUX TCJI, HCJIB3S CHUTATh I/IHCpHI/IaJH)HOI\/JI? CI/ICTeMy OTC‘-IéTa,
CBSI3aHHYIO ¢ 3eMJIEH, IPUMUTE 32 HHEPLIUAIbHYIO.

a) /leBouka O€XUT ¢ IOCTOSTHHOM CKOPOCTBIO

0) ABTOMOOWIIb IBUKETCSI PABHOMEPHO 1O TOPU3OHTAIBHOM YacTH JOPOTH

B) [lapoxox nBukeTcs ¢ yCKOpEHUEM

r) XoKKeiHas maitba paBHOMEPHO CKOJIB3UT IO T8 JKOMY JIbJLYy

3.B Kakux u3 NpUBEAEHHBIX HUXKE CIIy4dasix pedb UIET O ABMXKCHUHU TeJa 110 UHEPLUU?
a) BcanHuk neTUT yepes rojioBy CIIOTKHYBIIETOCS KOHS
6) KHura jexut Ha MOBEpXHOCTH CTOJa
B) I1y3bIpEk BO3ayXa paBHOMEPHO NMPSMOJIMHENHO JBUKETCS B TPYOKeE ¢ BOIOMN
r) YenoBek, CIOTKHYBUIMCH, MTaJJaeT Ha3aj

4. Ecnu Ha Telo IEHCTBYIOT IpYTUE Tela, TO OHO. ..
a) HaXOJUTCS B TIOKOE
0) IBIKETCS
B) JIBHKETCSI C U3MEHSIOLIEICS CKOPOCTHIO
I') HAXOJIUTCS B ITOKOE€ WJIM IBUKETCS PABHOMEPHO MPSIMOJIUHEHHO

5.Haiitu Maccy Tena, koTopoMmy cuna 35 H cooburaer yckopenue 5 ¢/m?
a) 70kxr
0) 175kr
B) 0,2kr
r)7Kr

6. Onpenennure MOyJib U HAIPaBJIEHUE PABHOAEHCTBYIOLIEH CUJIBI, €CIIU TEJIO IBUIKETCS
TOPU30HTAIIBHO, U HAa Hero AercTByroT cuiibl Fi =120 H, F2 =100 H B ToM e HanpaBieHuH.
a) 220 H, no nanpasnenuto Fi
6) 20 H, no nanpasnenuto Fi
B) 20 H, no nanpasienuro F»
r) 0 H, Teno HemoaBuxHO.

Tect mo Teme: «II 3axkon HbroTOHA» (2BapuaHT)
1. Teno nBUkETCA MPSMOIMHENHO C MOCTOSIHHOM cKkOopocThio. Kakoe yTBepkaeHue o
PaBHOJEHCTBYIOIIMX BCEX NMPUIIOKEHHBIX K HEMY CHJI ITPABUIILHO?




a) He paBHa HyJ110 U IOCTOSIHHA 1O MOJYJIIO Y HAIIPABJICHUIO
0) He paBHa HyJII0 ¥ TOCTOSIHHA TOJIBKO 110 MOYJIO

B) PaBHa HyJ10 MJIM TOCTOSIHHA IO MOJYJIFO U HAIPABJIEHUIO
r) PaBHa Hyi10

2.Teno nBMXeTCs MO ACHCTBUEM MTOCTOSIHHOM 110 MOJYJIIO CHJIbI, KOTOpPAasi HAPaBJIeHA B
CTOPOHY JIBH>KEHUS Tesa. BeiOepuTe npaBuiibHOE YTBEPKICHUE.

a) Teno nBHXETCSI paBHOMEPHO MPSIMOJIMHEUHO

0) Teno nBMXETCS paBHOYCKOPEHHO

B) Teno nBUXeETCSI paBHO3aMEIJIEHHO

r) Teno ABMKETCS IO OKPYKHOCTHU

3. Haiitu maccy Tena, koropomy cuia 20 H coobmiaer yckopenue 5 ¢/m?
a) 40 xr
6) 100 kr
B) 0,25 xr
r) 4 xr

4. ®dusnueckas BeJIMYMHA, ONpeIessionias, Kakoe YCKOpeHre IPpUoOpeTaeT Telo Mo/l BAUSHHEM
ONpeAEIEHHOIO BO3ICHCTBUA.

a) macca

0) nunepuus

B) HHEPTHOCTH

r) cuia

5. Ot 4ero 3aBHCUT JICHCTBUE CHIIBI HA TEIO?
a) OT MOJyIisl CUITBI
6) OT MOyJIsl CUJIBI U €€ HaIlpaBJIECHUS
B) OT MOZYJISl CHITBI U TOUKH MPUIIOKECHHUS
r) OT MOJTyJIsI CHITBI, €€ HAIIPABIICHUS U TOYKH TPUIIOKEHUSI.

6. Teno Maccoit 2 Kr, IBIKETCS CO CKOPOCThIO 3 M/C M YyCKOpeHUEeM 2m/c?.
KakoB Moaysih paBHOAEHUCTBYIONIEH CUTI, IEHCTBYIOMIMUX HA TeJI0?
a)4 H
06)6 H
B) 10 H
r)2H

5.5.3. Tecr no teme: «III 3akon HeroToHa»
1. Ha teno co ctopons! 3eminu aenictByet cuia nputsbkeHus F1. Kakoe n3 npruBen€HHbIX
YTBEPKACHUM CIIpaBeAIUBO JUIs CUilbl F2, NeicTByIOIIEN cO CTOPOHBI ATOTIO TeJa Ha 3eMIIt0?
a) F1=F2
0) F1 < F2
B) F1>>F2
r)F2=0

2.K KOHIIaM HUTHU NPUKPENWINA JUHAMOMETPBI, KOTOPHIE TSHYT /Ba MaJb4MKa B Pa3HbIE
croponbl. Kaxnsiii npunaraet cuity 100 H. Yto nmokaket Kaxaplii AMHaMOMeTp?
a)OH
6) S0 H
B) 100 H
r) 200 H



3. VI3 mpennoxKeHHbIX HIKE YTBEPXKICHUH BhIOepHUTe TpeTHii 3akoH HbloToHa.

a) JlBa Tesia B3aUMOJECHCTBYIOT C CHJIAaMU PaBHBIMU 110 MOAYJIIO

0) /IBa Tena B3aMMOACHCTBYIOT C CUJIAMH PABHBIMU IO MOJYJIIO ¥ HAIIPABJICHHBIMU B OJTHY
CTOPOHY

B) /[Ba Tena B3aMMOJICHCTBYIOT C CHJIAMH, KOTOPBIE IPSIMO IPONOPLIMOHATIBHBI Maccam
B3aMMOJCHCTBYIOIUX TEI

r) JIBa Tena B3aMMOJAEHUCTBYIOT C CUJIaMU PAaBHBIMU 110 MOJYJIIO U IPOTHUBOIOIOXKHBIMHU I10
HaIPAaBJICHUIO

4. Hpr0TOH — 3TO0 cuiia, KOTopas. ..
a)3a | ¢ coobmaer Temy mMaccoit 1 kr ckopocTh 1 m/c
0) 3a 1 ¢ U3MeHsET CKOPOCTh Tea Ha 1 M/c
B) 3a | ¢ M3MEHSET CKOPOCTh Tea Maccoit 1 kr Ha 1 m/c
) coobmaer ey Macco 1 Kr ckopocTs 1 m/c.

5. B kakux cucremax oTcué€ra BBINOJHIIOTCS BCe TpU 3akoHa HeroToHa?
a) TosibKO B MHEPLHMATIBHBIX
0) B uHeprmaibHBIX ¥ HEMHEPIHATBHBIX
B) ToJIbKO B HEMHEPIIHMAIbHBIX
r) B mro6sIx cuctemax orcuéra

5.5.4 Tect 110 Teme: «B3auMHoOe NIpeBpallieHie BEeHIeCTB.)
1.Kakoe u3 nepeunciieHHbIX CBOMCTB XapaKTEPHO TOJBKO JJISi KPUCTATUIMYECKUX TeJ?
BriGepuTe npaBUIIBHBIN OTBET.
A. CyuiecTBOBaHUE ONPEAEIIEHHON TEMIIEpaTyphl IIABJICHHUS.
b. M30TponHOCTS.
B. OtcyTrcTBHE OnpeiesieHHON TeMIlepaTyphbl JIaBJICHUS

2. Kakoro Buja ieopMalnio UCIBITHIBAET CTEHA 3/1aHus? BribeprTe npaBUIIbHBIN
A. Jlepopmanuio cxxaTus.
b. lebopmaruio kpyueHUs.
B. edopmaruto cripura.
I'. Iedpopmariuio pacTsKeHHs.
1. Hedopmaruro u3rud

3.Kakyto nedopmaruio UCTIBITHIBAIOT KOJOHHBI, (DYHIaMEHTHI 3aHUH.
A. Jlepopmanuto cxatusl.
b. lepopmanuio KkpydeHus.
B. dedopmaruto casura.
I'. Aedpopmariuio pacTsKeHHs.
. Nedopmaruio uzrud

4.1ITammoBKa 1 U3TUO U3AETUI U3 MeTaIa BOZMOXKHO Onaroaaps .. ...
A. IlnacTnyeckuM CBOMCTBAM BEIECTBA.
b. XpynkocTu BemiecTsa.
B. Ynpyrum cBoiicTBaM BemecTsa.
I'. Xoporen TemonpoBogHOCTA METAILIOB.

5. K oqHOpOgHOMY CTEPIKHIO, 3aKPETNIEHHOMY OJJHUM KOHLIOM, IPUJIOKEHA CHUJIA,
neprneHauKkyispHo ocu. Kakas nedopmanust nmpu 37oM BO3HUKAET?



A. Cxarne.

b. PacTsokenne
B. U3ruo.

I'. Kpyuenue.

6. UTo Takoe N30TPOMHOCTh?

A. 3aBUCHMOCTb (PU3NYECKUX CBOICTB OT HAaMpaBJICHUs BHYTPH KpHUCTaIa.

b. HezaBucuMOCTh U3NYECKUX CBOMCTB OT HAMpPaBICHUS BHYTPU KPHUCTAJLIA.

B. McuesHoBeHue aedopManuii mocjae npeKpameHus 1eHCTBUS BHEITHUX CHJL.

I'. 3aTpyaHstOCh OTBETUTH
7. Kakoro quameTrpa Hy»KHO B3SITh CTAIBHOW CTEP)KEeHb, YTOOBI IpH Harpy3ke 25 kH
pacTsAruBaoliee HampskeHue paBHsIoch 60 MH/M2?

A.1l4mm b.14cm B.14m ['.14 am

8. [Ton nevicrBueM cuiibl B 50 H mpoBosioka JyinHOM 2,5 M U IJIOMIA6I0 OMEPEYHOr0 CEYEHUS
2,5*10° M2 ymuannacek Ha 1 Mm. Onpenenure Moayis FOnra.
A.64 b.12 B.10,5 .60,4

5.5.5. Tect no TeMe «AEKTPOCTATHKAY»
1. ®usnueckas BeTMUMHA, Pa3MEPHOCTH KOTOPO MOYKHO IPEACTaBUTh, kKak Ki/B,
A) 371€KTPOEMKOCTb
b) nanpsxeHHOCTH
B) nusnexrpuueckas NpoHUIIAEMOCTh
I') pabota o nepemenieHuo 3apsaa.

2. Kak nu3MeHHTCS Cuila B3aUMOJICHCTBUS IBYX TOUCUHBIX JIEKTPUUECKUX 3apAI0B, TIPU
YMEHBUIEHUU PAacCTOSHUS MEX]ly HUMU B 2 pa3a?

A) ymeHbIIUTCS B 2 pasza

b) yBenuuutes B 2 pasza

B) ymenbmiutcs B 4 pasza

I') yBenuuutes B 4 pasza

3. C xakoii cuioi B3auMOAeNCTBYIOT ABa 3apaaa no 10 HKi kaxaelil, Haxoasmuecs Ha
paccTosiHuu 3 CM ZIpyT OT JpyTa.
A)10 “H b)10**H B)10%H I)10°H

4. KakoBa 3Heprus 3J1eKTpUYECKOTO MOJIsI KOHIEHCATOPA ANEKTPOeMKOCTbI0 20 MKD, pu
Harpsbkenuu 10 B?
A) 103 JIx B)10%]Tx B)10® Ik I)10% Dk

5.B sanextpuueckoe nose HanpsbkeHHocThio 2 MH/Ki, BHecnu 3apsin 2mMkKut. Kakas cuna
JIEUCTBYET Ha ATOT 3apsia?
A)4-10° H b) 8- 10°H B)6-10*H I 4-10°H

6. Kakyto paboTy HaJ0 COBEpIINTH, YTOOBI TepeMecTUTh 3apsia 2 K Mexay Toukamu ¢
pa3HOCTHIO noTeHIManoB 160 B?
A)320 Ix  b) 160 x B) 80/ 1x ') 01x

7. Kak U3MEHHUTCS 3IEKTPOEMKOCTh MJI0CKOT0 BO3AYITHOTO KOHEHCATOPA MPU

YMEHBIICHUN PACCTOSHUS MEXK]Ty €ro TUIACTHHAMH B 2 pa3a M BBEIICHHH MEXTY

IUTACTUHAMU AUAJICKTPHUKA C JUDIIEKTPUIECKON TPOHUIIAEMOCTRIO, paBHOM 47
A) yBenuuutcs B 8 pas



b) yBenuumtcs B 2 paza
B) ymenbmntes B 2 pasza
I') He u3mMeHuTCsI.

5.5.6. Tect 1o Teme «I1oCTOSIHHBIH TOK)
1 DnexkTpuueckuii ToK - 37O ...
1) HampaBiIEeHHOE JABHUKEHUE YaCTHII
2) Xa0THUYECKOE JIBMXKCHHE 3aPSKEHHBIX YaCTHI]
3) U3MEHEeHNe TTOJIOKEHUS OJTHUX YaCTHI] OTHOCHUTEIBHO JIPYTUX
4) HanpaBJIEHHOE IBUKEHUE 3apsKEHHBIX YaCTHUI]

2. 3a 5 cexyH]I 110 IPOBOJAHUKY Ipu cuiie Toka 0,2A poXoauT 3aps/] paBHBIl. ..
1) 0,04 Kn 2) 1 Kn
3)5,2Kn 4) 25 Kn

3. PaboTy 27€KTpUUECKOro MOJIs M0 NEPEMELICHHIO 3apsiia XapaKTEPU3YET ...
1) HanpshKeHne
2) conpoTHUBIIEHNE
3) HanpsHYKEHHOCTh
4) cuna Toka

4. HampskeHue Ha pe3ucTope ¢ corpotuBieHueM 2 OM npu cuie Toka 4 A paBHO
1)0,55B 2)2B
3) 6B 4)8B

5.0mpenenuTsb mIomaab CEYeHHsI CTaIbHOIO IPOBOAHMKA ATMHHON 1kM conpoTuBieHueM S50
Owm, ynensHoe conpotusieHue ctanu 1,5.10 -7 OM * M.

1)3-10 M2 3)3-10° m?
2)3-10 3 m? 4)3-10%m?
6. Eciin poBOJIOKY BBITATMBAaHUEM YUIMHUTH B 3 pa3a, TO €€ CONPOTUBIICHHUE ...
1) ymenbuutcs B 3 pasza 2) yBenuuuTcs B 3 pasza
3) ymensbmuTcs B 9 pa3 4) yBenuuutcs B 9 pa3

7. Pa60Ty QJICKTPHUICCKOI'O0 TOKA MOKXHO paCCYNUTATh, UCIIOJIb3Y BBIPAXKCHUC!:
1)IR  2)IUAt  3)IU  4)IR

8. MomHOCTh Jamnbl HakanuBaHus pu HanpspkeHuu 220 B u cuite Toka 0,454 A paBHa
1)60Br  2) 100 Br  3)200Bm  4) 500Bm

9.3axony OMma /17151 OJTHOM LIENHU COOTBETCTBYET BBIPAKEHUE:!
1) e/R+r  2)IUAt  3)UR 4) R+r

10.Ennnnna uzmepenus 9/J1C B MexayHapoqHON CUCTEME SIBIISETCS:
1) Om ‘M 2)Om 3)A 4)B

11. Lens coctont u3 uctounnka ¢ IC 12 B u BHyTpeHHUM conpoTuBieHueM 2 OM.

Bueninee CONMPOTUBJICHUC LCTIH 10 Om. qCMy paBHa CuWJia TOKa BICIIN.
1)2A 1A 3)0,5A 4) 6A

5.5.7. TecT mo TeMe «DJEKTPHYECKUH TOK B PA3JINYHBIX Cpeaax»
1. Yem oOycoBiieHa 31eKTpUIecKast IpOBOIUMOCTh METAIIIIOB?




A. npipkamu ; B, anekTpoHamu; B. npipkamu u snexktpoHamu; . TOJOKUTENBHO U
OTPpULATCIIBHO 3apsS’KCHHBIMUA NOHAMU U 3JICKTPOHAMU

2.Mlmeetcst TpU THIIA TOITYIPOBOJHUKOB:
1) MeTasmibl;
2) noJIyIpOBO/IHUKY;
3) pacTBOPHI IEKTPOIUTOB.
[TpoxokaeHne AMEKTPUYECKOr0 TOKA, Yepe3 KaKhe U3 HUX COIPOBOKIAETCS IIEPEHOCOM
BelecTna’?
A).1,2,3 b)23 B).13 TI).3 JD.1, E). 2

3. Kak u3meHseTcst 3JeKTpUUECKOE COIPOTUBIEHUE METAIIJIOB U MTOJIyIIPOBOJHUKOB ITPU
IIOHWKEHUU TEMIIEpaTypbl?
A. yBeNMYHMBAECTCS Y METAJUIOB U MOJYIPOBOJHUKOB. b. yMEHbIIAETCSA y METAIIIOB
Y TIOJYIIPOBOJHHUKOB.
B. yBennuuBaercs y METAIUIOB, YMEHBIIAECTCS Y MTOIYIIPOBOJHHUKOB.
I'. ymeHbIIa€TCS Y METAJIIIOB, YBEJIMUUBAETCS Y IIOJIYIIPOBOJIHUKOB.
/1. HEe U3MEHSETCS HU Y METaJUIOB, HU Y TOJyIIPOBOJHUKOB

4. KakuMu THITaMU IPOBOAMMOCTH B OCHOBHOM 00J1a/1af0T MOTYIIPOBOTHHUKOBEIE
MaTepuaIbl:
a) 6e3 mpumeceil; 0) TOHOPHBIMU IPUMECSMU. B) aKLIENITOPHBIMU

5.11pu mpomycKaHuM IEKTPUIECKOro TOKA Yepe3 pacTBOP JICKTPOIIMTA 33 BPeMs t: Ha KaTo/e
BBIJICJIMIIOCH 6 TPaMM BEIIECTBA IPH CUJIC TOKA B TeTH 1.
Kakoe 3HaueHue OyeT UIMETh Macca BEIIECTBA, BBIICIHUBIICTOCS Ha KaTo/Ie, MPU YBEIUYCHUN

CHJIBI TOKa B 3 pa3a U BpEMEHH 3JIeKTpoJu3a B 2 paza?
A).18t.  B).12t.  B).3t.  I).6t.  JI).2t

6.I1pu Kakux ycIOBHAX HECAMOCTOSATENbHBIN pa3ps/l MPEBPAIIAETCS B CAMOCTOSTENbHbIN?
A) Usax < Unp
E) U3a>1< > Unp
B) Usax = Unp
[N Usax= 0

5.5.8. Tect mo TeMe: « DJIEKTPOMATHETH3M.)

1. KTO OTKpBUI sIBIICHHE 371€KTPOMarHUTHON MHIYKIUN?
A)Opcren; b) Kynmon; B) Bomsra; I') Ammep; 1) @apaneit; E) MaxkcBemnn

2. BbIBOZIBI KaTYIIKH U3 MEAHOTO MTPOBOJA IPUCOETUHEHBI K YyBCTBUTEIbHOMY TaJIbBAHOMETPY.
B kakoMm 13 nepednciaeHHbIX ONBITOB TaJlbBAaHOMETP 00HApYKUT Bo3HUKHOBeHHE DJ1C
AJIEKTPOMAarHUTHOW MHAYKIIMM B KaTylIKe?

A) B karyiiky BCcTaBisieTCsl IOCTOSHHBIN MarHuT;

b) 13 xaTymky BHIHUMAETCS TOCTOSTHHBIN MarHUT;

B) ITocTosiHHBINM MarHUT BpalaeTcss BOKPYT CBOEH MPOAOIbLHONW OCH BHYTPU KaTyIIKH.

3. Kak Ha3bIBaeTcs pm3nuecKkas BeJIMUMHA, paBHAs MIPOU3BEACHUIO MOAYS B nHayKumn
MarHUTHOTO TOJI Ha IJIOWIAb S MOBEPXHOCTH, TPOHU3BIBAEMON MAarHUTHBIM TOJIEM, U KOCUHYC
yIJia o MeXIy BEKTOPOM B MHIYKIIMK U HOpMaJIbIO N K 3TOW MOBEPXHOCTH?

A) UHyKTUBHOCTb; b) MarauTHbI# MOTOK; B) MaruutHas uHayKuus;

I') Camounaykius; J1) DHeprust MAarHUTHOTO TTOJISL.



4. KakuM U3 npUBEIEHHBIX HIKE BbIpaxkeHUH onpenenserca J/]C nuaykuuu B
3aMKHYTOM KOHType?
A)B:Scosa;  b) AD/At; B) quBSina; I') quBlI;

5. Ilpu BIBUraHUM 11OJIOCOBOIO MAarHUTa B METAJJINYECKOE KOJIBLIO M BBIABUT'AHUU €0 U3 HETO B
KOJIbIIE BOSHUKAET WHIYKIIMOHHBIM TOK. DTOT TOK CO3/Ia€T MAarHUTHOE TOJIE.

Kakum nosrocom oOparieHo MarHuTHOE T0JI€ TOKa B KOJIbIE K: 1) BIBUTaeMOMY

CEBEPHOMY IOJIFOCY MarHuTa; 2) BHLABUTAEMOMY CEBEPHOMY IOJIIOCY MAarHuTa.

A) 1-ceBepHBIM, 2- CEBEPHBIM; b) 1 — 10xxHBIM, 2 — 10KHBIM;

B) 1 — 105kHBIM, 2- CEBEPHBIM; I') 1 — ceBepHBIM, 2 — I0)KHBIM

6.Kak Ha3pIBaeTCs €MUHKIIA U3MEPEHUSI MATHUTHOTO TTOTOKA?
A) Tecna; b) Bebep; B) I'aycc; TI') @apan; 1) Tenpu.

7. Enunnneit uamMepenust kakoil pusnueckoil BenuuuHsl asisercs 1 ['enpu?
A) Unaykuuu marautHoro noiisi;  b) Dnektpoemkocty;  B) Camounaykiuu;
[') MarHuTHOTO MOTOKA; J) UaaykTuBHOCTH.

8. KaKI/IM BI)Ipa)KeHI/ICM OHpeI[eJI?ICTC?[ CBA3b CaMOI/IHIIYKIII/II/I C CHJ’IOfI TOKa B KaTYIHKC?
A)—n -AD/ At B) L-Al / At B)LL;, T)LI/2

9. Kakas cuna Toka B KOHType UHAYKTUBHOCTBIO SMI'H co3naeT maruuTHbIi notok 0,05 Ta?
A) 10A  B)1A B) 15A  T)20A

10. MarHuTHbI# OTOK Yepe3 KOHTYp 3a 5-10 ¢ paBHOMepHO ymMeHbImiics oT 10 MB6 10 OMBG.
KakoBo 3nauenne 2J1C UHIYKIUU B KOHTYPE 3a 3TO Bpemsi?
A)S510B; b)0,1B; B)0,2B; 104B; ) 1B; E)2B.

11. Kak u3menuTtcs cuina Ammnepa, JeicTBYOIAs Ha MPSIMOJIMHEHHBIN IPOBOIHUK C TOKOM B
OJIHOPOJAHOM MarHUTHOM I10JI€ IIPU YBEJIMUEHUU CUJIbI TOKa B 3 pa3a?
A) yBenuuutcs B 3 paza;  b) ymenbmutes B 3 pa3a;  B) He u3meHuTcs

5.5.9. TecT 10 TeMe «DAEKTPOMATHUTHBIE KOJIeOAHUD)

1. Kakum 06pa3om ocymiecTBisieTcs epeada AIeKTPOIHEPTUU U3 IEPBUYHON OOMOTKH
TpaHchopMaTopa BO BTOPUUHYIO OOMOTKY?

A. Yepes npoBoja, coeAuHs0IMEe 00MOTKH TpaHchopmaTopa.

b. C nomo11pI0 2JIEKTPOMArHUTHBIX BOJIH.

B. C nmomo1po mepeMeHHOr0 MarHUTHOTO TIOJTsI, MPOHU3BIBAIOIIETO 00e

KaTyIIKH.

2. B nepBuuHoit 00MoTKe TpaHcpopmaTopa 100 BUTKOB, BO BTOpHUHOM 00MOTKE 20 BUTKOB.
VYkaxxuTe BCe NPaBUIIbHBIE YTBEPKICHUSA:

A. TpancdopmaTop SBISETCS MOHUKAIOIINM.

b. Koadpuuument tpancpopmanuu pasex 0,2.

B. Koaddunuent tpancopmanuu paBeH 5
3. KakuM BbIpaK€HHEM OIIpeJIeNAeTCs IEPHO ANEKTPOMArHUTHBIX KoJleOaHuii B KOHTYpE,
COCTOSIIIEM M3 KOHJIEHCATOpa eMKOCThI0 C M KaTYIIKKU MHIYKTUBHOCThIO L7

A)LC; b)V2r LC; B)2n LC
3. I'eneparop — 3TO yCTPOMCTBO JIl. ..

A) nnpeobpa3zoBaHUs HANPSKEHUSI IGPEMEHHOTO TOKa,

b) nakorutenus 3apsa0B;

B) npeoOpa3oBanus MEXaHUYECKON SHEPTUH B AJIEKTPHUECKYIO;




I') yckopenus yactuil.
4. IlepBuynas oOMoTKa Tpanchopmaropa cogepkut 600 BuTkoB, Bropuunas 30.
Yemy paBeH kodduiiueHT Tpanchopmarim?
A) 18000 b) 20 B) 0,5 I') 0,005

5. VI3mMeHeHune cujibl TOKa B KoJIe0aTeIbHOM KOHTYPE POUCXOIUT MO 3aKOHY

i =0.8Sin628nt . Onpenennure aMILIMTYAy CHJIBI TOKA M YaCTOTY KOJEOAHHI CHITBI TOKA.
A)0,8A; 3,14 pan/c  B) 0,8A; 628pan/c B) 1A; 3,14pan/c T') 0,8A; 0 pan/c

6. 3HaueHue CUIIbI TOKA, U3MEPEHHOE B amIiepax, 3a1ano ypasHeHnueM i=0,28Sin50mt.
OmnpenenuTe aMILIMTY Iy 4aCTOTY M IIEPHOJ IEPEMEHHOTO TOKa.

A) 50m pan/c; 0,04c  Bb) 50w pan/c; 0,28¢ B) 0,28 pan/c; 0,04c  TI') 0,287w pan/c; 50c

7. Panuocranuus padoraer Ha yactore 1,5- 10° T'u. KakoBa jjinHa BOJIHBL, H3JIy4aeMoi
aHTeHHOH pammoctanmu? (c=3-108 m/c)
A)2-103m B)4,5-10°m B)9-10°m TI)12-10%m

5.5.10.Tect mo TeMe «B0JIHOBBLIE CBOWICTBA CBETa»

1.OCHOBOIOIOXHUKOB BOJTHOBOW TEOPUU CBETA SBIISETC. . .
A. Heroton b. I'oiirenc  B. Makceen I'. Pemep . ®uso

2.KTo omnpenenusi CKOPOCTh CBETa MEPBbIM?
A. Heroton b. I'oitirenc  B. Makceein  I'. Pemep . ®uzo

3. OnpenenuTs yroi OTpa)kKeHHsI CBETa, €CIIM yToJl MEX/1y MaaloluM JIy90M 1
OTpaKaroIel MOBEPXHOCThIO paBeH 50°.
A. 50° b. 0° B. 40° r.130°

4.JIy4 cBeTa nepexouT U3 BO3ayxa B Boay. OnpenenuTs yro najieHus cBera Ha
MOBEPXHOCTh BOJIBI, €CIIM YIOJI MPeoMiIeHHs paBeH 18°.
A.1° b. 36° B. 25° I.o°

5.I1pu nepexone u3 6oJiee MIOTHONW ONTHYECKOM Cpe/bl B ONITUYECKU MEHEe
IUIOTHYIO. ..

A. yrous nasieHus OOJIbIIIe YeM YIoJl MPEeIOMIICHHUS;

b. yron nageHust MeHblIIe YeM Yrojl NpeIoMIICHHUS;

I'. yron nagenust paBeH yrity IpeaoMIIeHUs.

6.YT0J1 TOJTHOTO OTPaKEHUSI 3aBUCHT. ..
A. OT moKa3zaress MPeJIOMIICHUS CPeJl
b. ot yrna npenomiienus
B. Hu ot gero He 3aBuCHT

7.YT0] MeXAY TaJaoIiM JIY9OM U TePIEeHANKYISIPOM, BOCCTAHOBIIEHHBIM B TOYKE
naJIeHus], Ha3bIBAETCH. ..

A. yron manenus

b. yron npenomnenus

B. Yron orpaxenus

5.5.11.Tect no TeMe « I'eoMeTprnyecKasi ONTHKA
1.IIpsimas, mpoxoadias 4yepe3 ONTUYECKUN EHTP JIMH3bI, HAa3bIBAETCA. . .




A. rmaBHOM ontuueckoit ochio (I'O0)
b. mo6ounoit ontudeckoii ochio (II00)
B. cBeTOBBIM JyuoM

2.Yepe3 ONTUYECKHI LIEHTP JIMH3bI MOYKHO ITPOBECTH. ..
A. ogny I'OO u onny 1100 b. MHOro I'OO u ogny [1OO
B. Ogny I'OO u muoro 1100 I'. Hu ogoii 'OO u I1IOO

3.JIro6as muH3a UMEeT. ..
A. omun ¢pokyc  b. aBa doxkyca
B. Tpu ¢pokyca  I'. MHuoro ¢okycoB

4 . duznueckas BEIMYUHA, paBHAsS 00paTHOMY (POKYCY JTUH3BI, U3MEPSCTCA. ..
A.lgntp  b. Im B. 1kr I'. linm

5.PacceunBaroiias JIuH3a SBISAETCS. . .
A. Beinykyoit  b. ToHkoMH B. BornyToit I'. ITnockoi

6.0nTryeckas cuiia JUH3bI paBHa 2antp. OnpenenuTs ee HOKYCHOE pacCTOSHHE.
A. 0,5Mm b. 0,8Mm B.2m I'. 0,4m

7.Ecnu nmpenMeT HaXOAUTCSl Ha pacCTOAHUU OombiieM, yeM 2F oT coduparoeit
JIMH3BI, TO OHA JIAeT. ..

A. neiicTBUTENBHOE MpAMOE n3o0pakenue; b. nelicTBuTenbHOE, IEPEBEPHYTOE
HN300pakeHHE;

B. Munmoe npsimoe n300pakeHue; I'. MHMMOE TiepeBepHyTOE N300pakKeHHE.



JIuer coriacoBanus

Jonmonnennsi u usMenenusi K kommiekty KOC Ha y4ueOHblii roj

HomnonHenus u uzMeHenus Kk kommuiekty KOC Ha y4€OHBIN Toj

10 JUCLUTIUINHE

B xommext KOC BHeCeHBI Clie1yIonne N3MEHEHUS:

Jononnenus u u3menenus B kommiekre KOC o6cyxaens! Ha 3acenanuu [TLK

«MareMaTHUEeCKNX U €CTECTBEHHBIX JUCITUITIINH))

« » 2019 r. (mpoTtokon Ne ).

IIpencenarens ITIK /B.C. Cokouios/




IIpunoxenne 1
(oGs3aTenpHOR)

(I)opMa MNEPEIHA IKIAMECHAINIUOHHBIX BOIIPOCOB 110 JUCHUIIJIMHE

YTBEPXJIAIO

3amecTuTenb Aupekropa no YP
H.A. Kokiroruna

« » 2019 r.

BOIIPOCHI K DK3AMEHY
no AucuunInHe «@uznka»
no [ITTKPC/TITICC3: 11.02.14 DnexTpoHHBIE TPUOOPHI M YCTPOUCTBa, 1 Kypc

JK3aMeHANMOHHbIE BOMPOCHI MexaHuka
1. PaBHOMEpHOE NPSMOJIMHENHOE
JIBIDKCHHE 2. PaBHOYCKOpEHHOE MPSAMOIIMHEITHOE
JIBIDKCHHE 3. PaBHO3aMeIJICHHOE MPSIMOJIMHEHHOE
JIBIKEHUE 4. CBoOoaHOE MaJeHUE TET
5. PaBHOMEpHOE JBUKEHUE T10
OKPY’KHOCTH 6. MUnepumanpHas cucrema . | 3akon
Hrrotona 7. 11 u 111 3akoH HproToHA
8. MIysibC ¥ 3aKOH COXpaHEHHS

UMITyJIbCa 9. YcnoBust paBHOBECHS CHUJI.
MomeHT cun 10. 3aKOH BCEMHUPHOTO TATOTEHUS

11. Cunsl TpeHus, ynpyroctu, nokost
12. Mexanudeckasi paboTa, MOIITHOCTh U
K.ILJ. 13. IloTeHmanbHas 1 KUHETUYECKAsi SHEPrusi
14. 3ak0H COXpaHEHUsl PHEPTUU

OcHoBbl MKT
15. OcuoBbl nonoxenust MKT
16. Temnepatypa, aOCOIIOTHBIN HYJIb TEMIIEPATYPHI
17. I'a30BbI€ 3aKOHBI
18. OcnoBHoe ypaBHeHne MKT

19. UneanbHblil ra3. YpaBHEHHE COCTOSHUS HCATbHOTO Ta3a 20.
W3mepenue naBiaeHus raza 21.
[TepBoe HavamoO TEPMOAMHAMUKHI 22.
YpaBHEHHE TEIUTOBOTO OaslaHca 23.
Brtopoe Hauano TepMoAMHAMUKHI 24.
TermoBoii nBurarens u ero K.IT. 1. 25.
AOGCOoN0THAs M OTHOCHUTENbHASL BJIAYKHOCTH BO3/yXa 26. Buner
negopmaluu TBEpAbIX Tel, 3aKoH ['yka
DJeKTpoIMHAMHKA

27. DneKkTpuyecKue

3apsapl, 3akoH Kynona 28. DnexTpuueckoe

0JIe: HAMPSOKEHHOCTh PabOThI, MOTEHITAAT 29. Konaencaropsl: EMKOCTb, BUIbI



COECIMHEHNN
IMOCTOSIHHOTO TOKa, 3akoH OMa
CONPOTHUBJIEHHS OT Marepuana, S, t°, L

30. DneMeHThl yyacTKa [enu
31. 3aBUCUMOCTD AIEKTPUUYECKOTO
32. 3axoHn J>xoyins — Jlenua
33. Bujasl coeuHeHUs IPUEMHUKOB

SHEPTUU 34. IIpoBOIMMOCTD IOJIYIIPOBOIHUKOB

35. I1omynmpoBOTHUKOBBIEC IPUOOPHI: U0/,
TPaH3UCTOP 36. M.a.c., HanPsKEHHOCTD, MHAYKLMS MAarHUTHOTO
OJIST 37. MarHuTHBIN NOTOK, HHIYKTUBHOCTh

38. [lelicTBME€ MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM

39. D.1.C. 37EKTPOMarHUTHON UHIYKIIUU
SIBiieHME CaMOMHIY KIS
41. DHeprus MarHUTHOT'O MOJIS

Konebanus u BOIHBI
42. MexaHn4eckue KoneOaHus
43. Ilonepeunblie U MPOJIOJIbHBIE BOJTHBI
WNutepdepentius u qudpaxims
3BYK U yJIbTPa3BYK
DIIEeKTPO-MarHUTHBIE KOJICOaHMs
['enepaTop nepeMeHHOro TokKa
DIIeKTPOHHBIE IeNH epeMeHHoro Toka ¢ X, Xc, R
I'eneparop Toka
50. Tpancdopmarop

DneMeHTBl KBaHTOBOM (pr3uku
DIeKTpO-MarHUTHbIE BOJHbI
pPaaroCcBs3u
OTpaXeHUsI U MIPEJIOMJICHUS CBETA

OnTuyeckue npudopsl

Mopens atoma o bopy

SBnenue potorddexra

58. CTpoeHue aToMHOro spa

59. lepekT Macchl ¥ SHEPIUs CBA3U
60. S nepHble peakumit

[IpenogaBartens : /J1.A.CamoiinoBa/

40.
44,
45.
46.
47.
48.
49.
51.
52. Ilonsarue
53. 3akoHBI
54. JIunzel
55.
56.
57.

Paccmotpens! Ha 3acenanuu [TIK «MaTeMaTn4yecKkuX U €CTECTBEHHbBIX JUCHUTILIMHY

[Iporokon Ne  oT«  » 2019r.

[Ipencenarens ITIIK /B.C. Cokonos/

« » 2019 r.




Ipuaoxenne 2

(pexomeHxyeMoe)
IIpumepHBbIii NepevYeHb OLEHOYHbIX CPEICTB
HaumenoBanue [IpencraBnenue
Ne Kpatkas xapakTtepucTuka OleHOYHOTO
OLICHOYHOT'O OLIGHOYHOT'O CPE/ICTBA B
/1 cpeicTBa
CpeacTBa donme
1 2 3 4
1 | enoBas u/umu CoBMecTHas aearenbHOCTh Tpynmbl | Tema (mpobiiema),
poiieBasi urpa oOyJaromuxcs U mpenojaBaress HoJ | KOHIEMIHs, POIN U
yOpaBJIEHUEM  [pPENojaBaTesss € | OKUIAEMbIN Pe3yJIbTaT 110
LeNbl0  pelleHus  Y4eOHBIX U | KaXKIOW urpe
npoecCHOHATEHO-
OPUEHTHUPOBAaHHBIX  3a/lad  IyTeM
WTPOBOTO0 MOJIEITUPOBAHUS pPEaTbHOU
npobnemHoit curyaruu. [lo3Bomsier
OIICHUBATh YMEHHE aHAJIU3UPOBATH U
peuiarh TUMTUYHBIC
npodeccrnoHaIbHEIC 3a/1a4H.
2 | Keiic-3amaua [IpoGnemHoe 3amaHue, B KOTOpPOM | 3aJaHUs AJIS PELICHUS
oOyuaroniemycs npeiaraoT | Kelc-3agauu
OCMBICIIUTD peabHyI0
poheCCHOHATEHO-
OPUEHTHPOBAHHYIO CUTYaIuIo,
HEOOXOIUMYIO JIJISl PEIICHUs] JaHHOU
POOJIEeMBI.
3 | 3ager CpenctBo  KOHTpojisi — ycBoeHus | Bompocsl o
y4eOHOro MaTepuana TeMbI, pa3fena | TeMam/pasjenaam
W pa3nenon JTVCIUIUTAHGL, | JUCIATLTAHBI
OpraHU30BaHHOE Kak  yueOHoe
3aHIATHE B BHIE Co0OeceIoBaHUA
TpenojaBaTelis ¢ 00y4JaroIUMUCs.
4 | KontponbHas Cpenctso MIPOBEPKU yMeHnd | KOMIUIEKT KOHTPOJIBHBIX
pabota MPUMEHSTh NOJMyYeHHbIC 3HAHUS Ui | 3aJaHUil 10 BapUaHTaM
pelIeHns 3a7a4d ONpeAeIeHHOro THIa
110 TEME WIH pa3zieny
5 | Kpyrasrii cromn, OueHOUHBIE CpENICTBA, MO3BOJIsSIOIKE | [lepeueHb TMCKYCCHOHHBIX
JTUCKYCCHS, BKJIFOUUTH OOYYaIONIUXCSI B MPOIECC | TEM IS MPOBEACHUS
MOJIEMUKA, oO0CYXJIEeHHSI ~ CIIOPHOTO  BOIPOCA, | KPYIJIOTO CTOJA,
JTUCTYT, 1e0aThl MpoOJeMbl M OIEHUTh HMX yMEHHE | AUCKYCCHUU, TOJEMUKH,
apryMEHTHPOBATh cOOCTBEHHYIO | TUCITyTa, 1e0aToB
TOYKY 3pPEHHUSL.
6 | [Moprdommo eneBas mombopka pabor cryaeHta, | CTpykTypa nmoptdoiano
pacKpbIBarOIast ero
WHIMBHIyalbHBIE 00pa3oBaTeIbHbIE
JOCTHKEHUSI B OJTHOM WIH
HECKOJIbKUX YUCOHBIX JUCIUIUINHAX.
7 | Ilpoekt Koneunsrit mpoaykr, moiaydaeMbiii B | TeMbl TpynmoBBIX W/HWIIA
pe3yabTare TUTAHUPOBAHHUS YU | MHAUBHIYAIbHBIX
BBITIOJTHEHUSI KOMIUIEKCA YYEOHBIX U | TPOEKTOB




HCCIEIOBATEIILCKUX 3aJaHUi.
Ilo3Bonsier OLICHUTD YMEHHUS
o0yJaromuxcs CaMOCTOSITEIILHO
KOHCTPYMpOBaTh CBOM 3HAHUA B
MpoIlecCe PEIHICHUS TMPAKTHUYECKUX
3a/1a4 U MpoOJieM, OPHUEHTHUPOBATHCS
B UH(POPMAIMOHHOM MPOCTPAHCTBE U
YPOBEHb c(hOpMUPOBAHHOCTH
AHAIMTUYCCKHUX, HCCIICAOBATEIIHCKUX
HaBBIKOB, HABBIKOB MPAKTUYECKOTO U
TBOPYECKOTO  MBIILICHUA. MOXeT
BBINOJIHATBCA B WHJIUBUIYAJIbHOM
MOpAIKE W IpyIIION
00y4Jaronmxcs.

Pabouas Terpanp

JAunnakTudaeckuin KOMIIJIEKC,
NpeHa3HAYCHHBIN JUTSE
CaMOCTOSITEIIbHOU paboThI
oOydaromierocss W  IMO3BOJISIFOIINN
OIICHUBAaTh YPOBEHb YCBOCHUS UM
y4eOHOro Marepuania.

O6paser paboueit Terpaau

PasnoypoBHEBEIE
3aJauu 1 3a/laHus

PasnuuaroT 3anaum 1 3a1aHus:

a) 03HAKOMHTEIILHOTO, TTO3BOJISIOLIHE
OLICHMBAaTh M  JHMAarHOCTUPOBATH
3HaHHe (PAKTUYECKOro MaTepHaia
(6a3oBble  TOHSTHUS,  AJNTOPUTMBI,
GbakTel) M  yMEHME MPAaBUIBHO
WCIIOJIH30BATh ClieIaIbHbIC
TEPMHHBI ¥ TIOHSTHSA, Yy3HaBaHUE
OOBEKTOB  M3yYeHHS B  paMKax
OTIpeJIeIIEHHOTO paszznena
JMCIUTITHHBL;

0) PENpPOAYKTUBHOTO YPOBHS,
MTO3BOJISTIOIINE OLICHHUBATh u
JMarHOCTUPOBATH YMEHHUS
CHHTE3UPOBATh, aHAJM3UPOBATb,
00001maTh (bakTHuecKkuit u
TEOPETHYECKUI Marepual c
(bopmyupoBaHUEM KOHKPETHBIX
BBIBOJIOB, YCTaHOBIIEHUEM
NPUYUHHO-CIICICTBEHHBIX CBSI3CH;

B) MPOyKTUBHOTO YPOBHH,
MO3BOJISIOIINE OLICHUBATh u
JIMarHOCTUPOBATH YMEHWUSI,
MHTETPUPOBATh 3HAHUS PAa3TUYHBIX
oOracre, apryMeHTHPOBAaTh
COOCTBEHHYIO TOYKY 3peHus,
BBITIOJIHATH MPOOJIEMHBIC 33 JaHHUSI.

Kommniexr
pPa3HOYpPOBHEBBIX 3aJa4 M
3aJaHuN

10

SagaHust st
CaMOCTOSITETbHOH
paboThI

Cpencrteo MIPOBEPKHU YMEHHI
NPUMCHATH IIOJTYYCHHBIC 3HAHHA I10
3apaHee ONpPEACICHHOM METOOUKE
JUISL PELICHUs 3a]a4 WINA 3aJaHuil 10
MOAYJIIO WJIM JUCHUIIJIMHC B LICJIOM.

Kowmrrexr 3aganuii




11

Pedepar

[IpoaykT camocCTOSTENbHON paboThI
CTYJICHTa, TIPEICTaBIAIONIMN CcOO0MH
KpaTKo€ H3JIOKEHUE B MHUCbMEHHOM
BHJI€  MOJYYEHHBIX  pE3yJIbTaTOB
TEOPETUUECKOTO aHaian3a
ompeneIeHHON  HaydyHOH  (yueOHO-
HCCIIEI0BATENbCKOM) TEMBI, TJ€ aBTOP
packpbIBaeT  CyTh ucciaeayeMon
mpoOJIeMbl, TPUBOIUT  Pa3INIHBIC
TOYKH 3pEHUs, a TaKKe COOCTBEHHbIE
B3IJISI/IBI HA HEeE.

Temsl pedepaToB

12

Hoxkmnan,
cooO1ienne

[IpoaykT caMOCTOSITEIBHOW PabOTHI
CTYIEHTa, TPEACTABIIOMUNA CcOO0H
myOIu4YHOe BBICTYIUICHHE 1o
MPEACTABICHUIO MOJTy9EeHHBIX
PE3yNbTAaTOB PELICHUS OINpeAeIeHHON
y4e0HO-IIPAKTUUECKOH, y4eOHo-
HCCIEA0BATENIbCKOM  WJIM  Hay4YHOU
TEMBI

Tembl
coo0LIeHui

JIOKJIaJI0B,

13

CobecenoBanue

CpencTBo KOHTPOJIS, OpraHU30BAHHOE
Kak CrieranbHast Oecena
npenojaBaTenis ¢ O0ydarolmuMmcs Ha
TEMbl, CBSI3aHHBIE C  H3y4aeMOM
JTUCHUIIIMHON, M PAacCUUTaHHOE Ha
BBIICHCHHUE o0beMa 3HAHHI
oOydarolerocss Mo OIpeleIeHHOMY
pasneny, Teme, mpodjaemMe u T.11.

Bompocsr o
TeMam/paszaenam
JUCLUTIIUHBI

14

TBopueckoe
3a/laHue

YactuuHo periiaMeHTHPOBAHHOE
3aJjaHue, HMEIoNIee HEeCTaHAapTHOe
peleHue u HI03BOJISIOIIEE
ANarHoCTUpoOBaTh YMCHUA,
UHTETPUPOBATh 3HAHUS PA3TMUYHBIX
oOnacrel, apryMeHTHpOBAaTh
COOCTBEHHYIO TOUKY 3peHus. Moxer
BBITTOJIHATHCS B HHAWBHUAYaJIbHOM
MOPSAKE WM IPYNIION 00yyaromuxcsl.

Tembl TrpynmoBbIX W/WIK
WH/IMBHTy aJTbHBIX
TBOPYECKUX 3aJaHUN

15

Tect

Cucrema CTaH/IapTU3UPOBAHHBIX
3aJJaHuH, MO3BOJISIOIIAs
aBTOMAaTH3HPOBAThH nporenypy
U3MEPEHUsl YPOBHs 3HAHUN U yMEHUH
00ydJaromerocs.

doug TECTOBBIX 3aJaHUI

16

Tpenaxep

TexHuyeckoe  CpencTBO,  KOTOPOE
MOXXET OBITH HWCIIOJB30BAHO  JUIS
KOHTPOJISI IPHOOPETEHHBIX CTYJIEHTOM
npodeccuoHabHBIX ~ HAaBBIKOB U
YMEHMM 0 YIPABIEHUIO KOHKPETHBIM
MaTepUaIbHBIM 00BEKTOM.

Kommniekr  3amanuit
paboTHI HA TPEHAXKEPE

TS

17

Occe

CpencrBo, MO3BOJISIONIEE  OLEHUTH
yMeHHE OO0y4Yaromierocss MNHUCbMEHHO
n3jaratb CyTb IOCTaBJICHHOM
POOJIEMBI, CaMOCTOSITEIIbHO
MPOBOAMTH AHAJIHM3 ATOM MpOOJIEeMBbI C

Tematuka 3cce




HUCIIOJIb30BAHUEM KOHHGHL{I/Iﬁ n

AHAJTMTHYECKOTO HHCTPYMEHTapHs
COOTBETCTBYIOLIEH JTHACLUIUIMHBL,
nenaTh BBIBOJIBI, o0oOmarorme
ABTOPCKYIO MTO3HIIUIO o

MIOCTaBJICHHOM ITpobiieme.




IIpunoxenue 3

(pexomenyemMoe)
Bomnpocsl

st i epeHIHPOBAHHOIO 3a4eTa
no aucuuiuinHe «dusznuka»

Pa3znen «Mexanuka»

1. XapakTepucTuka MEXaHMUECKOT 0 ABM)KEHUS (IIepeMeEIeHNe, IIyTh, CKOPOCTb)
2 PaBHOMepHOE, paBHOYCKOPEHHOE U PaBHO3aME/JICHHOE JIBUYKEHUE
3.CBoboaHOE najzieHne Tena

4. JIBu>keHuEe Tesa Mo OKPY>KHOCTH

5.3axonb! HeroToHa

6.1mnynbe Tena, 3aKoH COXpaHEHUs] UMITYJIbCa

7.3aKOH BCEMUPHOTO TATOTEHUS

8.3akoH ['yka

9.MOMEHT CuJIBI

10.Pabora, momuocts u KI1J]

11.Oneprus, e€ pa3HOBUAHOCTH U 3aKOH COXPAHEHUsSI SHEPTUU

Pa3nesn «MonekynspHas puzuka»

1 OcHOBHBIE MOJIOKEHUS MOJIEKYIIsIpHO-KuHeTHueckoi Teopun(MKT)
2 bpoyHOBCKOE JIBUKEHUE

3 CtpoeHue KUAKUX ,TBEPIBIX U Tra3000pa3HbIX Tel

4 OcnoBHoe ypaBHenue MKT rasza

5 I'a30BbIE 3aKOHBI

6 TemmnepaTypa 1 aOCOJIIOTHBIN HYJIb

7 TepmonHaMU4ecKasi LIKajla TEMIEpaTyp

8 Tenao0eMKOCTh, paboTa U TEIIoTa

9 YpaBHeHHe TEMIOBOro OanaHca

10 IlepBoe Hauaao TEPMOAMHAMUKHI

11 TenmoBoit asuratens u ero KIITJ]

12 Bropoe Hayajio TepMOIMHAMUKH

13 Hcnapenune, KOHAEHCAUs U KUTIEHHUE
14 AGcotoTHast U OTHOCUTEbHAS BIIAXXHOCTH BO3/TyXa
15 Ynpyrue cBoiicTBa TBEpABIX TE
16 3akon 'yka
17 [InaBneHue U KpucTauIu3alus TBEPABIX TEI

Paszjnen «JyekTpoanHaMuKa

1 DnexTpudeckue 3apsasl

2 XapaKkTepHuCTHKA JIEKTPUUECKOTO MOJIs

3 3akon Kynona

4 ITpOBOHUKH, TOTYNPOBOJIHUKHU U AUIIEKTPUKHI

5 KonaeHcaTophl U BUJIBI UX COEAMHEHHI

6 DneKTpUYeCcKUid TOK

7 DneMEHTBI AJIEKTPUUECKON e

8 3akon OMa 1 yyacTKa LeNU U JJIsl IOJTHOM 1enu
9 CoeaunHeHnue MPOBOAHUKOB (ITOCIIE. ;lIapal.; CMEIL. )
10 3akon Jxxoyns-Jlenua

11 Pabora 1 MOIIIHOCTH TOKa

12 TemmoBoe neiicTBUE TOKA

13 TlomynpoBOAHUKHN U UX TPOBOJAUMOCTh



14 TTomynpoBOAHUKOBBIN U0

Pa3nen «Kosed0anus v BOJHELD

1 XapakTepucTuka v mapaMeTpbl MEXaHUIECKOTO KOJICOaHUS

2 'apmoHMYecKue KoneOanus

3 XapakTepucTUKHU MOMEPEYHBIX U MPOI0JIbHBIX BOJIH

4 SIBnenue unteppepeHIU U TUdPaKIUN BOJTH

5 3BYyK U ylbTpPa3BYyK

6 XapaKTepUCTUKH JICKTPOMAarHUTHBIX KOJieOaHUH

7 I'eHepatop NepeMEHHOT0 TOKa

8 DIleKTpUUYEeCKHEe e IEPEMEHHOIO TOKA C aKTUBHOM M pEaKTUBHOM Har-
py3KOU

9 TpanchopmaTopsl (MPUHIUI PAOOTHI M JICKTPUUECKHUE TAPAMETPBI)

10 XapakTepuCTUKH 3JIEKTPOMArHUTHBIX BOJIH

11 KonebaTenbHblil KOHTYP

12 PannocBs3b, paiuoOnIprUeMHUK

Pasznen «Ontuka»

1 XapakTepucTtuka cBeTOBON BOJIHbI

2 3aKoHbI OTPAKEHUS U IPETIOMJICHUS CBETA

3 Pa3HOBHUJIHOCTH JIMH3 U UX NTapaMeTphbl

4 T'na3 kak onTUYecKas CUCTeMa

5 Ontuyeckue npudbopsl (Jrymna)

6 SIBnenne uHTEpPEepeHINN U TU(PPAKINN CBETa
7 YieTpadeoneToBoe, UHPpaKpacHOE U3TyUCHHE
8 PeHrenoBckue qyuu

Pa3nesn «Jy1eMeHThI KBAHTOBOMH (QU3UKN»
1 KBanrtoBas runoresa [Inanka

2 ®oToHbI

3 SBnenue porodddexra

4 ®oTodIEeMEHT U (POTOPE3UCTOP

5 SlnepHag monens aroma o bopy

6 3aKOH paJIMOaKTHUBHOTO pacraja

7 EcTecTBeHHast 1 HICKYCCTBEHHAs PaJUOAKTUBHOCTh
8 CtpoeHue aTOMHOTO sijipa

9 SAnepHas peakuus

10 DHeprus cBs3u sapa

Pazpen «9Bomonust Becenennoi»

I Crpoenue u npoucxoxaeHue ['anakruku

2 PapunoranakTuka, MeTarajJakTuKa 1 KBa3apbl
3 Macmra6sl Beenennoii

4 Dueprus ConHila v 3B€3]1

5 Crpoenne CONHEYHON CUCTEMBI



Kpurepum ouenku:

OLEHKA 5 «oTnuyHo»:

BricTaBisiercs o0ydaroneMycs, 0OHapyKUBIIIEMY BCECTOPOHHEE 3HAHHE YIeOHO-
IPOrpaMMHOT0 MaTepHalia, yMeHrue CBOOOIHO BBIMOIHSTH MPAKTHYECKHE

3a/1aHusl, TpUOIIKEHHBIC K Oy y1iei mpodeCcCHOHATBHON IS TeIbHOCTH,

OCBOMBULIEMY OCHOBHYIO JIUTEPATYPY U 3HAKOMOMY C JTOTIOJHUTEIBHON

JIMTEPATYPOM, PEKOMEHIOBAHHON TPOTPaMMOM, YCBOMBLIEMY B3aUMOCBS3b OCHOBHBIX ITOHATHI
JUCIUIUIMHBI B UX 3HAYEHUU JJI TPUOOpETaeMO CIIEIUAIbHOCTH, TPOSBUBILKUM TBOPUYECKUE
CIIOCOOHOCTH B TIOHUMAaHUH, U3JI0)KCHUU U MCIIOIh30BAaHUH YI€OHO-TIPOTPAMMHOT0 MaTepuaa.
e 00yyarouuiics 1aeT YeTkue onpeaesieHus u GopMyInpOBKU

® J1aH MOJIHBIM, pa3BEPHYTHII OTBET HA MOCTABJIEHHBIN BONPOC, IPU 3TOM

oOyyarouuiics u3naraeT MaTeprall CAMOCTOSITENIBHO U JIOTUYHO, BBIJEIISIS

camoe CyIIEeCTBEHHOE, U CBOOOIHO BIIaJICET TEPMUHOJIOTUEH;

® JICMOHCTPUPYET MPOYHOCTH U MPHUKIIATHYIO HAIIPABICHHOCTD MOTYYEHHBIX

3HAaHUU U YMEHUM;

® B OTBETE MPOCIECKUBAETCS YETKAsA CTPYKTYPa, JOTUYECKAs

MOCJIEIOBATEIbHOCTD, OTPAKAIOIIAs CYIHOCTh PACKPHIBAEMBIX TTOHITHH,

TEOpUH, SBJICHU;

® 3HAHUS 10 JUCIUIUIMHE IEMOHCTPUPYIOTCS Ha (POHE TTOHUMAHHS UX B

CHUCTEME JaHHON HAayKH M MEXIUCLMIUIMHAPHBIX CBS3EH;

® pelieHus 33/1a4 BBIMOJHSIOTCS COTJIACHO aIroOpUuTMaM, OBICTPO U YBEPEHHO;

® OTBETHI HA JJOTIOJHUTEIHHBIE BOIPOCHI YETKUE U KPATKUE;

® CBOOOJTHO OTIEPHPYET OCHOBHBIMH IMOHSATUSMH M XapaKTCPUCTUKAMHU (U3UUCCKUX SBIICHU;
® MOTYT OBITh JAOMYIIEHBI HEJOYETHI B ONPEACTICHUH MOHATHH,

WCIIpaBJIEHHBIE 00YUYaIOIUMCS CAaMOCTOSATEIHLHO B IIPOIIECCE OTBETA.

OLEHKA 4 «xoporioy:

BricTaBnsercs oOydaromeMycsi, 0OHapy>KUBIIEMY MTOJIHOE 3HAHHE Y4eOHO-
MIPOTPAMMHOI0 MaTepuaa, yCIelHO BBIIOJIHUBIIEMY TPAKTUYECKUE 3aTaHUS,
npuOIKeHHbIEe K Oyayiel mpodeccCHoHaTbHOM NesITENbHOCTH B CTaHAAPTHBIX
CUTYyallUsIX, YCBOMBILIEMY OCHOBHYIO PEKOMEHAOBAHHYIO JINTEPATYPY,
MOKa3aBIlIEMY JJOCTATOYHBIM YPOBEHb 3HAHUH MO JUCIUILTUHE, CIIOCOOHOMY K UX
CaMOCTOSITEIbHOMY TIOTIOJTHEHUIO U OOHOBJICHHIO B XO/I€ JaJIbHEHIIeH yueObl 1
npodeccuoHansHOM nestenbHocTH. Coaepkanue u hopma OTBETa UMEIOT
OTAEJIbHBIE HETOYHOCTH.

e 00yYJaroIIUiicsl OMUCHIBAET B OCHOBHBIX UYepTaxX OMpeAesieHust U POPMYITMPOBKH B TPAMOTHO
HCIIOJIb3YET TEPMUHOJIOTHIO;

® JJaeT MOJIHBIN pa3BEPHYTHIA OTBET HA TOCTABICHHBIN BOIIPOC, MOKA3bIBAET
YMEHUE BBIJEIUTD IPUUMHHO-CIIEICTBEHHBIE CBSI3U, IIPU 3TOM H3J1aracT
MaTepuall MPEUMYIIECTBEHHO CAMOCTOSITENBHO;

® OTBET HEJIOCTATOYHO JIOTHYCH C €IMHUYHBIMHU OMMOKAMH B YaCTHOCTSIX,
WCIIPABIEHHBIMHA O0YYAIOIIUMCS C TIOMOIIIBIO TPENO/IaBaTeNsl: B OTBETE
OTCYTCTBYIOT HE3HAUMTEIBHBIE AJIEMEHTBI COAEPKAHUS WIIH MPUCYTCTBYIOT

BCE HEOOXOAMMBIE IIEMEHTHI COIEP KaHUS, HO JIOMYIIIEHB HEKOTOPHIE

OmMOKHU ¥ HApyIIAJIach MOCIEI0BATEILHOCT U3JIOKCHHUS;

® HEJIOCTATOYHAS YBEPEHHOCTh M OBICTPOTA B AEMOHCTPALIUU TPAKTHUECKUX
3aIaHuH;

® OTBETHI HA JONOJHUTENbHBIE BOIIPOCHI ITPaBUIIbHBIE, HO HEAOCTATOYHO
YETKHE.



OLIEHKA 3 «y10BIeTBOPUTEIBHOY:

BricraBnsercs oOyuatomemMycs, 0OHapy>KUBIIEMY 3HAHHE OCHOBHOTO y4eOHO-
IPOrpaMMHOr0 MaTepHrasia B o0bemMe, HeOOX0IMMOM ISl NajbHeel yueobl u
npeCTosIel paboTh MO CIIENUATBHOCTH, CIIPABIISIONIEMYCSI C BBIITOJIHEHHEM
3aJJlaHuH, IPEAYCMOTPEHHBIX MPOTrpaMMOi, 001a1al0leMy He0OX0IUMBIMU
3HaHUSIMM, HO JIOIYCTUBIIEMY HETOYHOCTH B OIPENEICHUU ITOHATHI U
MPUMEHEHUU 3HaHUHN JJIs peleHus NpodecCHOHANbHBIX 33/1a4, HO HE YMEIOLIEMY
000CHOBATh CBOM PACCYKICHMUS.

® OTBET HEJOCTATOYHO MOJHBIH, C OLIMOKAMH B JIETANISX; AOMYCKAET OMIMOKH B
TEPMHUHOJIOTUH;

® OPUEHTHUPYETCS B OCHOBHBIX MOHATHUSIX, CTPOUT OTBET HA PENPOLYKTUBHOM
YpOBHE, HY/I1aeTCsl B HABOJAAIIUX BOIIPOCAX;

® B OCHOBHOM IIpaBWJIbHO OTBEYAET HA IIOCTABJIEHHBIE BOIPOCHI, HO HE

MO>KET MPUBECTU IPUMEPHL;

® HE MMOKa3bIBae€T YMEHUE PACKPHITh 3HaU€HUE 00OOIICHHBIX 3HAHUI;

e pedeBoe opopmileHHE TPeOyeT MONPaBOK, KOPPEKIINH;

® CaMOCTOSATEIBHO M3JIaraeT MaTepuaj HEMoCIe0BaTENbHO;

® HE MOKa3bIBaeT CIIOCOOHOCTh CAMOCTOSTEIHHO BBIIEIUTh CYIIECTBEHHBIE U
HECYIIIECTBEHHbIE IIPU3HAKU U IPUYUHHO-CIIECTBEHHbIE CBSI3U;

® HE 0CTaTOYHAsl YBEPEHHOCTb U OBICTPOTA B IEMOHCTPALIUU MPAKTUYECKUX
3aJJaHu#, HE BCera AeMOHCTPUPYET TBEPAOE 3HAHUE 10 (PU3HKE

® OTBETHI HA JONOJHHUTEIBHBIE BOIPOCHI HEAOCTATOUYHO YETKHE, C OIINOKAMH
B YaCTHOCTSIX.

OLEHKA 2 «HeyaoBIeTBOPUTEIHHON:

BricTaBnsercs oOydaromieMycsi, He TPOAEMOHCTPUPOBABIIIEMY 3HAHHUE OCHOBHOTO
y4eOHO-TIPOrpaMMHOTO MaTepuaia B 00beMe, HE0OXOIMMOM IS TaTbHEeH e
y4eObl U IPECTOAIIEH padOThI MO CIEHATBLHOCTH.

® OTBET IPECTaBISIET COO0H pa3po3HEHHBIC 3HAHUS C CYIIIECTBEHHBIMU
omrOKaMu 10 BOIIPOCY;

® HE OPUEHTUPYETCS] B OCHOBHBIX MOHATHUAX, TEMOHCTPUPYET MOBEPXHOCTHBIE
3HAHUS;

® He TIOKa3bIBAET YMEHHUE PACKPHITh 3HAUCHUE 000OIIIEHHBIX 3HAHUH;

e pedeBoe opopMiIeHHE TPeOyeT MOMPABOK U KOPPEKIIUH;

® HE BJI/ICET TEPMUHOJIOTHEH;

® HE TIOKa3bIBAET CIIOCOOHOCTh CAMOCTOSITENIBHO BBIJICIUTH CYIIIECTBEHHBIE 1
HECYIIECTBEHHbIE MPU3HAKU U TPUUUHHO-CJIEICTBEHHBIE CBS3H;

® HE YBEPEH IPH JIEMOHCTPAINH MPAKTUIECKUX 3a/JaHUH, He COOII0aaeT
MOCJIEIOBATEILHOCTH TIPH BBITTOTHEHUH AJITOPUTMOB, HE JIEMOHCTPUPYET
3HaHUS;

® OTBETHI HAa HABOIAIIUE U JIOTIOTHUTEIIbHBIE BOITPOCHI HEUETKHUE, C TPYOBIMU
OIIMOKaMHU.

P ACCMOTPCHO Ha 3aCCAaHUUN HHK «MaTeMaTHYeCKUX U €CTECTBEHHBIX TUCLUILIMHY

IIporokon Ne ot «_ » 2019r.



[Mpeacenarens MK /B.C. Cokounos/

(moamnucs)

« » 2019 .

Ipunoxenue 4
(pekomMeHTyeMoe)
KommuiekT 3a1anmii 1y KOHTPOJIBLHOM padoThI

o nucuuiuinae «dusnka
KonTpoabHas padora no paszaeny «MexaHuka.

[ BapuaHT.

1.Ha nokosiee Teno maccoit 1 kr nerictByer B Teuenue 2 ¢ cuna 0,1 H. kakyto
CKOPOCTh MPUOOPETAET TEJO U KaKOH IMyTh MPOIIET OHO 32 YKa3aHHOE Bpemsi?

2.C KakuM yCKOpPEHHUEM JIBUXKETCS Tenexka mMaccoit 20 kr noj nefictsueM cuiisl 20 H?
3.Boruncnuth paboty, npousseaeHnyto cuioit 0,2 kH, ecnu pacctosiHue, NpoiIeHHOE TEeI0M
10 HAIPaBJICHUIO IEUCTBUS 3TOU CHiibl, paBHO 10 M.

4.Teno maccoii 10 kr cBoO0aHO NagaeT ¢ BbICOTHI 20 M U3 cocTosiHUS 1T0Kos. Uemy paBHA
KHHEeTHYEeCKasi SHEprusi B MOMEHT yAapa o 3emnto? B kakoil Touke TpaeKTopuu
KHHEeTHYeCKast SHeprHst 00JIblle MOoTeHIHaNbHOM? ConpoTHBICHUEM BO3/1yXa PEeHEOpeyb.

5.MasTHUK COCTOUT M3 CTAJIBHOIO IIapa JAUaMeTpoM 4 CM IMOJBEIICHHbINA Ha JIETKOW
HUTH JUIMHHON 98 cM. Ompenenuts ycKOpeHHE CBOOOJHOIO MaAEHUs, €CIU MEepPHUOJ
KoJieOaHusl MasiTHUKA 2 C.

IT BapuaHT.

1.Teno maccoii 3 kr mazgaer ¢ BbICOTHI 14 M Han 3emieill. BelUMCINTD KUHETHUYECKYIO
SHEPTHUIO TeJIa B MOMEHT, KOTJla OHO HaxoAuTcs Ha Beicote 10 M Hajg 3emiieid, © B MOMEHT
MajcHUs Ha 3eMITIO.

2.Ha noxosmeecs teno maccour 0,2 kr gerictByeT B TeueHun Sc cwia 0,1 H. Kakyro
CKOPOCTh MPUOOpETAET TEJIO U KaKOH IMyTh MPOIIET OHO 3a YKa3aHHOE Bpemsi?

3.Berancauts paboTy, KOTOPYIO HEOOXOIUMO COBEPIIUTD, YTOOBI TIOJTHATH TUPIO MACCOM 4 KT
Ha BbIcOTy 0,7 M.

4.YeMy paBHa MOIIIHOCTb JIBUraTelsl MOTOPOJIIEPA, IBUXKYILETOCs CO CKOPOCThIO 64 KM/4,
npu cuiie taru 245 H?

5.Teno maccoii 10 r Ha BeicoTe 100 cM. BIUMciInTh Kakoi NOTEHIIMAIBHON SHEPTHEN
Oyner obiagaTh TEIO.

KonTpoabHasi padota no pasaeny «MoJjekyasipHasi pu3MKa 4 TEPMOAMHAMHUKAY.

I BapuaHT.



1.KakoBa Macca Bo3yxa, 3aHuMaromniero o6beM 0,9 M° ipu Temneparype 300 K u naBnenne
1,7-10° ITa?

2.Kakoe naBieHue OyeT OKa3blBaTh ra3 Ha CTEHKH IWIMHpa pu Temmeparype 800
K 1 xoHIeHTpanun Moiekyn 3,7-10% m3?

3.4.5. Bonpocks! :

Hano T'as p, Ila n, M Y m, KT
3 CO: ? 1,7-10% 8-10% 6,3-107%°
4 02 1,8:10° 10% ? 5,310
5 H> 4-10* ? 2,5-10° 3,3-10%
II BapuaHT.

1.ITo kKakuM 1aBJICHUEM HAXOIHUTCS T'a3 B COCYJIE, €CIIH CPEIHHIA KBaIpaT CKOPOCTH €ro
MOJIeKyJI'E_" 2108 m %/c?, KOHIICHTPAIIUS MOJICKYJI n =3- 10% M3, macca kaxmoii MOJIEKYJTBI Mo
=5-10"26 kr?

2.B Gannone oosemom 0,03 M> HaxomuTes Ta3 nasaerueM 1,35-10° ITa nmpu Temmepatype
455°C. Kaxoit 06beM 3aHMMAET 3TOT a3 MPH HOPMATbHBIX YCIOBHAX (Temmeparypa 273 K,
nasnenue 101300 I1a).

3.4.5. Bonpocsr:

m, KT M, p, Ia Vv, M T, K
Jano: KT/MOJTb
3 ? 3,2:107 1,5-10° 0,83 300
4 2,4 4-102 ? 0,4 200
5 0,3 2,8-10 8,3-10° ? 280

III BapmaHT.

1.ITpu kakoit TemnepaType a3oT, Macca KoToporo 1 r u oovem 831 11, OyaeT uMeThb
nasieHue 1 klla?

2.Yemy paBHa cpellHsAA KUHETUUYECKAs DHEPT U IOCTYATENBHOIO ABUKEHNS MOJIEKYJIBI,
ecii KOHIIeHTpaius MoJiekyn 3-10%°m2, napnenue raza 2-10° I1a?

3.4.5. Bonpocst:



Hano: m, KT M, Kr/mMob p, Ila Vv, M T,K
3 ? 4-102 2,3-10° 0,91 300
4 0,16 4-10°3 ? 0,4 200
5 0,3 3-107 9-10° ? 280

KonTpoabHasi padora 1o pasuesy «JIeKTPOAMHAMUKA).

I BapuanT

1.Ha paccTosHUM Hy’HO PacIoIokuTh aBa 3apsana 5*10° K u 6%10° Ki1, uTo6s1
OHH OTTAJIKUBAIIUCH APYT OT ApyTra ¢ cuioit 12* 10° H?

2.Kakoe Koau4ecTBO TEII0ThI BelaenuTces 3a 10 ¢ B mpoBoagHUKE conpoTuBieHueM 1 Om
npu cujie Toka 1 A?

3.Cuna Toka B uenu 2 A. ConpoTuieHue jaMiibl paBHo 14 OM. UeMy paBHO HarnpsiKeHHE
Ha jamre?

4.00MOTKa peocTaTa U3roToBJI€Ha U3 HUKEJIIMHOBOW MTPOBOJIOKU JUIMHOM 50 cM u ceueHueMm 1
Mm%, Tok B 06MOTKe paBeH 6 A. OnpeennTe HaNpsHKEHHE HA 32KHMaX PeocTara.
5.0npenenute MOIHOCTH TOKa cuitoi 0,5 A Ha yyacTke LienH, HalpsKeHne Ha KoTopoM 220
B.

II BapuaHT

1./IBa 0AMHAKOBBIX MOJOKUTEIBHBIX 3apsi/ia HAXOAATCs Ha paccTossHUU 10 MM Ipyr OT
apyra. OHE B3auMoeiicTBYIOT crutoit 7,2*10™ H. Kak BemK 3aps Ka/I0ro MIaprKa.

2.Kak BeJIMKO KOJIMYECTBO TEIIOTHI, BhIjenstomeecsd B TeueHu 1 B 100 B
anektponamie? 3.Conporusienre oomMotku amnepmerpa 0,02 Om. Boruncnure
HaIpsHKEHUE Ha 3a)KMMax aMIIepMeTpa, €CITM OH MOKA3bIBAET CHITY TOKa SA.

4.0Ompenenute oburee conporunienue 100 M oTpe3ka MpoOBOHUKA, UMEIOIIETO
conpotusiienne 0,2 OMm Ha 1 M ITTMHBL.

5.Beruucnute padoty, coBepiiaeMyo 3a 20 MHH TOKOM MOIIIHOCTbIO 25 BT.

KonTtposbHnasi pabGora no pasgeny «KBantoBas ¢pusukar.
I BapuanT

1.Ha kaKoif yron OTKIOHUTCS JIyd OT MePBOHAYAILHOTO HATIPABIEHHs, YIaB U3 BO3AyXa
ozt yriom 45° Ha moBepxHOCTH cTeka?

2.BbruncnuTh npeaeabHbIN yrol HOTHOTO OTPpaXeHUs JJIs anMas3a U IUIeKCUrIiaca.
3.OnexTpoH aBuxeTcsa co ckopocthbio 0,6 ¢. OnpeaennTs UMIYJIbC 3JIEKTPOHA.

4.0npenenuTh SHEPTHIO (OTOHOB, COOTBETCTBYIONTUX Hanbonee NIuHHBIM (A=0,75



MKM) 1 Hanbonee KopoTkuM (A=0,40 MKM) BOJTHAM BUJIMMOM YaCTH CIIEKTpA.

3.Paborta BbIXOaa 1151 AeKTpoHOB 1e3us 1,9 »B. Halitu kpacHyto rpanuity porosddexra
JUTSL LIE3HSL.

4.Ha kaxoif yroyi OTKJIOHHUTCS JIy4 OT IEPBOHAYAIBHOIO HAIIPABJIEHUS, YIIaB U3 BO3yXa
oz yriaom 45° Ha moBepXHOCTH anmMaza?

Il Bapuant

1.IIpenenbHbIi yrod MOJHOTO BHYTPEHHETO OTPAXKEHUS JIJIsl CIUPTA HA TPAHUIIE C
B03yxoM paBeH 47°. HaiiTi aGCOMIOTHBIH OKA3aTelb MPEIOMIICHHS CIIUPTA.

2.CxopocTh pacnpocTpaHneHus cBeta B anmmasze 124000 km/c. Beraucnurhb
noKa3aresb MPEeIOMIICHHUS aiMasa.

3.Kakoe faBiieHIe IPOU3BOIUT CBETOBOE M3TyUeHNE HAa 1 M? 4epHOI MOBEPXHOCTH,
€CJIM €KECEKYHIHO 3Ta MoBepxHOCTh nosydaet S00 [k sueprumn?

4 .Kpacnas rpanuna ¢porodddexra Bosnbhpama onpenensercs JUIMHOH BoiHbI 405
oM. OnpeaenuTe padoTy BBIXOJIA JIEKTPOHA U3 BOJIb(pama.

Kontpoabnas padora mo pasgeny «CTtpoenne aromay.
I BapuaHT.

1.Kaxoii n3oron odbpazyercst u3 232 Topus mociie 4eTblpex o-pacnajoB U ABYX [3-
pacrnianoB? 2.5 apa n3orona 232 Topus MpeTEPeBaIOT O-pacma, ABa B-pacmana u emie
OJlMH o-pacnan’?

Kaxkue spa momydarorcst mocie 3Toro?
3.5 npo n3zoromna 211 BUCMyTa NOIYYHIOCH U3 APYTOTO s/ipa MOCIJIE MOCIeA0BATEIbHBIX
a-pacnasoB u B-pacnagoB. YTo 370 3a siapa?

4.5 npo 216 nononus 06pazoBaock Nocie ABYX MOCIeA0BaTeIbHBIX O-pacnaios. 13
KaKOT0 Ipa MOJIy4HUJIOCh PO TOJOHUA?

Il BapuaHT.

1.Kakoit nzoron oOpazyercs u3 232 Topusi mociie TPeX o-paciaioB U OJHOTO [3-
pacmana?

2.5npa u3oToma 235 ypaH npeTepreBaroT o-pacnaj, Ba -pacmana u emie OJIuH o-
pacnan. Kakue sigpa mosyyaroTcs mocie 3Toro?

3.5 npo nzorona 226 paauii MOIYyYHIIOCHh U3 IPYTOro sapa Mocie MocaeqoBaTeIbHbIX O
pacnazoB u B-pacmnamos. Uto 3o 3a siapa?

4 S npo 207 cBuHE 00pa30BaIOCh MOCIE IBYX MOCIIEI0BATEIBHBIX O-pacmaaoB. 13 kakoro
s7Ipa TMOJYYHIIOCH SIIPO TTOJIOHUS?



Kpurepun onenkn:

OrreHka «5» craBUTCs 32 pabOTY, BRIMOJHEHHYIO 0€3 OMIMOOK U HEIOUYETOB HIIM UMEIOIIYIO HE
0oJiee OQHOTO HEAOUETA.

Onenka «4» craBUTCs 32 pabOTY, BBIIOJIHEHHYIO IIOJHOCTHIO, HO IIPY HAJIUYUU B HEU:
a) "He Oosiee oHOM HerpyOOH OMMUOKKM U OHOTO HEJI0YETa,
0) niu He OoJiee ABYX HEJOYETOB.

O[!eHKa «3» cTaBUTCS B TOM cJIydae, €CJIM YUCHUK ITPABUJIBHO BBIIIOJIHUII HC MCHEC ITOJIOBHHBI
pa6OTI>I HJIN OOIIYCTUIIL:

a) He OoJiee IByX IpyObIX OMIHOOK,

0) nim He OoJee ogHOU Tpy0OO0i OMMOKK U OJTHOTO HEI0YeTa,

B) WK He OoJiee ABYX-TPEX HETPyObIX OMIHOOK,

T') UM OJHOU HerpyOoil ommOKH U TpeX HEI0YETOB,

1) WIKA TIPYA OTCYTCTBUM OIIUOOK, HO TPU HAJTHYUH 4-5 HEJJOYETOB.

OreHka «2» cTaBUTCS, KOTJa YUCIIO OIIMOOK U HE0YETOB IPEBOCXOIUT HOPMY, IIPU KOTOPOM
MO>KeT OBITH BLICTaBJIEHA OILICHKa ((3», HJIN €CJIU IMMPABUJIBHO BBIITOJIHEHO MCHEC ITOJIOBHUHBI
paboTHI.

Paccmotpeno na 3aceganuu [11IK «MaTeMaTnuecKuX U €CTECTBEHHBIX JUCHUTUIH

IIpotokon Ne ot «_ » 2019r.

[Mpencenarens [TIK /B.C. Coxkoos/

(mmoamuce)

« » 2019 .




