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IHosicuuTeIbHASA 3aNIMCKA

AKmyanvHocms npozpammul

[Iporpamma MMeeT COIMaNbHYIO 3HAUYUMOCTBH JJisi Haliero ooOiectsa. Poccwuii-
CKOMY OOIIECTBY HY>KHBI 00pa30oBaHHbIC, HDABCTBEHHBIC, MPEANPUUMYNBBIC JTIOAH, KO-
TOpbIE MOTYT CAMOCTOSITENIbHO MPUHUMATh OTBETCTBEHHBIC PEILICHUS B CUTYallUAX BBI-
0opa, MpPOTHO3UPYSI UX BO3MOXKHBIE TocneacTBusa. OnHa U3 3a7a4 00pa30BaHUs HA Ce-
rOJHS — BOCIUTaHHE B PEOEHKE CaMOCTOATENbHOM JHWYHOCTU. JlaHHas mporpamma
CIIOCOOCTBYET Pa3BUTHIO Y YUAIUXCSl CAMOCTOSITENILHOTO MBIILIECHUS, POPMUPYET yMe-
HUSl IPUOOpeTaTh U MPUMEHSTh, MOJyYeHHbIE 3HaHUs Ha NpakTuke. Pa3Butue u ¢op-
MHUPOBAHHUE BBIIICYKA3aHHBIX KAayeCTB BO3MOXHO OJjilarojiapsi pa3BUTHIO HAy4HO-
MO3HABATEIBHOTO MHTEpPECA BO BPEMS 3aHSATHUH.

Kypc npennaznaven ydqamuMcs CTapiiel MIKOJIbl €CTeCTBEHHO-HAYUYHOT0, TEXHO-
JIOTUYECKOTO WM YHHUBEPCAIBbHOTO Mpoduieii oO0yueHuss U MOXKeT ObITh, Kak 00s13a-
TEJIbHBIM Y4EOHBIM MPEAMETOM IO BBHIOOPY y4allerocs: U3 KOMIIOHEHTa 00pa3oBaTesb-
HOW OopraHu3allii B BAPUATUBHOW YaCTH YYEOHOIO IJIaHa, TaK U KypCOM B paMKax BHE-
YPOUYHOH NIESITENHPHOCTH /WM JOTOJHUTEIBHOTO 00pa3zoBanus. [locobue pexomeHy-
€TCSl UCIIOJIB30BATh JJIs MPOBEACHUS JIEKTUBHBIX KYpPCOB.

Konnenims coBpeMeHHOTO 00pa3oBaHUs MOAPa3yMEBaeT, UTO YUUTENh IepecTa-
€T OBITb OCHOBHBIM HCTOYHHUKOM HOBBIX 3HAHUU, @ CTAHOBUTCS OPraHU3aTOPOM IO3Ha-
BaTeIbHOMN AESITENBHOCTH yUalIUXcs, K KOTOPOM MOKHO OTHECTH M MCCIIE0BATEIBCKYIO
nesTenbHOCTh. COBPEMEHHBIE SKCIIEPUMEHTAJBHBIE HCCIECJOBAHMUS MO XHMHH YXKe
TPYAHO TPEJCTaBUTH 0€3 MCIOJB30BaHUS HE TOJHKO aHAIOTOBBIX, HO U MU(PPOBBIX U3-
MEpHUTETbHBIX MprOopoB. B denepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM CTaH-
napte (PI'OC) nponucano, 4TO OJHUM U3 YHUBEPCAIBHBIX YUEOHBIX JEHCTBUM, MPUOO-
pEeTaeMbIX YYalTUMUCS, TOJKHO CTaTh YMEHHUE «IPOBEIEHUS OIBITOB, MPOCTHIX JIKCIIE-
PUMEHTAJIBHBIX HUCCIIEI0BAHUM, MPSIMBIX U KOCBEHHBIX MU3MEPEHUN C UCIOJIb30BAHUEM
aHAJIOTOBBIX U LMU(POBBIX HW3MEPHUTENBHBIX MPUOOPOB». JlJig 3TOTO yuuTenb (U3UKU
MOET BOCTIOJIb30BAThCSl yUEOHBIM 000PY0BAaHUE HOBOTO MOKOJICHHUS — HU(PPOBBIMU
1a00paTOPUAMH.

B coctaB nientpa «lllkonbHbil KBanTOprymM» no ¢usuke BXoasaT 6azoBas (00s13a-
TeNbHAs) 4YacTh W JOMOJHUTENbHOE 00opynoBanue. bazoBas yacTe cocTout U3 1Uppo-
BBIX JJATYUKOB M KOMIUIEKTOB COITYTCTBYIOIIUX DJIEMEHTOB /ISl OTIHITOB TIO MEXaHHKE,
MOJIEKYJISIpHOH (hu3mKe, nekTpoanHaMuke u ontuke. L{ludpossie naboparopun no ¢u-
3MKE MPEACTABICHBI JATUMKAMHU I U3MEPEHUSI U PEruCTpa\llMi pa3INYHbIX MapaMer-
poB, uHTepdericamu cOopa NaHHBIX M MPOrPaMMHBIM 00€CIIeYeHUEM, BU3YyaIU3UPYIO-
MM SKCIIepUMEHTANbHbBIE JaHHbIE Ha 3KpaHe. [Ipu 3TOM sKcrepuMeHT ocTaéTcs Tpa-
JUIMOHHO HATYpPHBIM, HO JAaHHbIE dKCIEpHUMEHTa 00padaThIBAIOTCS U BBIBOASTCS Ha
AKpaH B peaIbHOM MaciiTabe BpEMEHH U B palldOHalIbHOU Tpaduueckoit ¢opme B BUjIE
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YUCJICHHBIX 3HAYEHUH, Truarpamm, rpaduxoB u Tabauir. OCHOBHOE BHUMAHHUE YYAIIUXCS
IPU 3TOM COCPEJOTAYMBAETCS HE Ha COOpKE M HACTPOMKE IKCIEPUMEHTAIBHOM yCTa-
HOBKHM, @ Ha MPOEKTUPOBAHUMU PA3JIMYHBIX BAapUAHTOB MPOBEACHUS SKCIEPUMEHTA,
HAKOILJICHUU JaHHBIX, X aHAJIM3€ U UHTEpHpeTaluu, GOpMyIupPOBKE BHIBOJOB.

C TouYkM 3peHHs HAYKH, SKCTIEPUMEHT — 3TO HUCCIEAOBATEIIbCKUN METOI 00y4e-
HUS, KOTOPBIM MOJHUMAET MTO3HABATEIIbHBIN HHTEPEC Ha 00JIee BRICOKHI YPOBEHb, YCH-
JIUBA€T MOTHBAIAIO CAMOCTOSITEIBHOU IedTelIbHOCTH. MccienoBaTelIbCKUM METO SIB-
nsieTcss ycaoBueM (OpMHUpPOBAHUS MHTEpECa, TOTPEOHOCTH B CAaMOCTOATEIBHOM, TBOP-
YECKOU JIEATENIBHOCTH YYAIUXCA.

HccenenoBarenbCKuid MPOLUECC COCTOUT M3 HECKOJBKUX JTAIOB: PAa3JeJIECHUE CMe-
CH BEIIECTB, BBIJECICHHE MOJEKYJ ONpPeNeiIEHHOrO CTPOCHUS, WX HICHTUPUKAUUS U
U3YyYEHHE POJIU B META0OIU3ME.

3aHATHUS UHTETPUPYIOT TEOPETUUYECKHE 3HAHUS, U NPAKTHUUYECKUE YMEHUS, U
HaBBIKM YYaIlINXCSd B €IMHOM IMPOIECCEe NESITEIbHOCTH y4eOHO-HCCIICOBATEIHCKOTO
xapakrepa.

[Tocobue coaepXUT METOJUYECKHEe KOMMEHTApUHM 110 OpTaHU3aluu 3aHATHH
(ocobeHHOCTH, CTPYKTYpa, COJIEpKaHUE, BUbI ACATEIbHOCTH, POPMBI 3aHATHHI U T. 1.).
Ha 3aHsTusx ydaimuecss pa3BUBaIOT aHAIUTUYECKUE CIIOCOOHOCTH TIPU MPOBEICHUU
MPAKTUYECKUX padOT, YCTAHABIMBAIOT MPUINHHO-CIEACTBEHHBIC CBS3U MPU U3yUYEHUU
METO/I0B OMOXUMHH, y3HAIOT O BO3MOXKHOCTSAX MX MPUMEHEHUS B MEAUIIMHE, MUIIECBON
MPOMBIIIUIEHHOCTH, (hapMaIieBTUKE.

Ileneeas ayoumopusn

Vuamuecs 10 u 11 kmaccoB 00111e00pa3oBaTesIbHBIX KO, KOTOpble 000pyA0Ba-
HbI «IIIKOJTBHBIMU KBAHTOPHUYMAMM.

Henv npocpammot

O3HAaKOMUTH y4aluxcsa ¢ OMOXUMHUEH KaKk HaAyKOW SKCIIEpPUMEHTAJIbHOM, codyeTa-
Iomeld B cede OpPraHMYecKyr0 XUMUIO U Ouonioruio. Taxke JaHHBIM KypC TOMOMKET
c(hopMHUPOBATh HABBIKH CAMOCTOSITEIBHONW paOOThI ¢ MUGPOBBIMU JATYMKAMU, TPOBE-
JICHUSI U3MEPEHUN U 00pabOTKH TMOYYEHHBIX M3MEpeHHil. Pa3BUThH MO3HaBATEIbHBIN
UHTEpPEC U MeTalpeIMEeTHbIe KOMIETEHIIMU O0YYaIOIIMXCS Yyepe3 MPaKTUUYECKYIO Jies-
TEJIBLHOCTh;, PACHIUPUTh, YIUIYOUTh W OOOOIIUTH 3HAHUS O CTPOCHHH, CBOMCTBAaX M
GyHKUMSIX OMOMOJIEKYJ; cOpMUPOBATh YCTOMUYMBBIA MHTEpPEC K MPO(ecCHOHATBLHON
JEeSATEeIbHOCTH B 00JIACTH €CTECTBEHHBIX HAYK.



Ilnanupyemble pe3yabTaThl 0CBOCHHS Y4eOHOro npeamera «@u3nka» ¢ onu-
CaHHEeM YHHBEPCAJIbHBIX Y4eOHbIX JeHCTBHIl, J0CTUTAeMbIX 00YYAKIIUMHUCS

JInuHOCTHBIE pe3y/abTaThl

JIMYHOCTHBIMU pe3yJbTaTaMu U3ydeHHs npeamera «Dusuka» SBISIIOTCA Cleay-
IOILME YMEHUS:

1) oco3HaBaTh €IUHCTBO U IEJIOCTHOCTh OKPYKAIOIIETO MUPa, BO3MOXKHOCTH €T0
MMO3HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JOCTIKeHMM Hayku. [locTeneHHo BhICTpa-
MBaTh COOCTBEHHOE IIEIOCTHOE MUPOBO33PCHHUE:

* BBIpaOaThIBaTh CBOM COOCTBEHHBIC OTBETHI HA OCHOBHBIE JKM3HEHHBIE BOIIPOCHI,
KOTOPBIE CTABUT JIMYHBIN KU3HCHHBIN OIBIT;

* YYUTBHCS MPU3HABATH MPOTUBOPEUYMBOCTh U HE3aBEPUIEHHOCTh CBOUX B3IJISJOB
Ha MHpP, BO3MOKHOCTbh UX U3MEHEHUS,

* YYUTBHCSI UCIIOJIb30BAaTh CBOM B3TJIS[IbI HA MUP U OOBSICHEHUS Pa3IUYHBIX CH-
Tyalui, penieHrsi BOZHUKAIOMINX MPOOJIEM U U3BJICUCHUS KUZHEHHBIX YPOKOB;

2) 0co3HaBaTh CBOM MHTEPECHI, HAXOJUTh M U3y4yaTh B y4eOHUKaX MO pPa3HbIM
npeaMeTaM MaTepual, UMEIOIIUN OTHOIIIEHHE K CBOMM HHTepecaM. Mcroas30BaTh CBOU
MHTEPECHl JJI1 BbIOOpAa MHAMBUIYATLHONM 00pa3oBaTeIbHON TPAaeKTOPUU, MOTCHIUATb-
HOM Oynyiei nmpodeccu U COOTBETCTBYIONIETO MPOPUIBLHOI0 00pa30BaHUS;

3) mpuoOpeTaTh OMBIT YYaCTHUs B JI€JIaX, IPUHOCSIIUX MOJIb3Y JIFOJISM;

4) o1leHMBATh )KM3HEHHBIE CUTYAIIMH C TOUYKH 3peHus 0€30MacHOro oopas3a >Ku3HH
U COXPAHEHHS 37]0POBbs. YUHUTHCS BHIOUPATh CTHJIb MMOBEJCHUS, IPUBBIUKH, 00ECTICUn-
BaroIue 6e30macHbIil 00pa3 )KU3HU U COXpPAaHEHUE CBOETO 3/I0POBbS, a TAKXKe OJIU3KUX
JOZIEN U OKPYKAIOIIUX;

5) OLEHHUBATh 3KOJOTMYECKUM PUCK B3aMMOOTHOIICHUN YEIOBEKA W MPHUPOIBI.
@opMHUPOBaATh HKOJOTUUECKOE MBIILICHUE: YMEHUE OLIEHUBATH CBOIO ACATEIBHOCTh U
MOCTYIKU APYTHUX JIFOJICH C TOUKHU 3PEHUSI COXPAHEHUS OKPY>KAIOIIEH CpeIbl.

MeTanpeameTHble pe3yJbTAThI

MeTtanpeaMeTHBIMU pe3ysibTaTaMu M3yueHus: npeamera «Dusuka» SBISETCS
dbopmupoBanue YY1,

PeryasituBubie YY /|

» CaMoCTOSITEILHO OOHAPYKMBAaTh U (POPMYJIUPOBATH MPOOJIEMY B KIACCHOU U
UH/IMBU1yaJIbHON Y4eOHOH 1eATEIbHOCTH.

* BpiiBurate Bepcuu pelIeHHs] MPOOJEMBI, OCO3HABaTh KOHEYHBINA pE3yJIbTarT,
BBIOMPATH W3 NPEJI0KEHHBIX CPEACTB U UCKATh CAMOCTOSITENIBHO CPEICTBA IOCTHIKEHUS
LEIIN.

* CocTaBiTh (MHIMBUAYAIBHO UK B TPYNIIE) MJIaH PEIICHUS MPOOJIEMBI.

 PaboTas no npenyoxkeHHOMY M (W) caMOCTOSITENIbHO COCTaBJIEHHOMY IIJIaHy,
MCIOJB30BaTh HApPSILy C OCHOBHBIMH CPEACTBAMH U JIONIOJHUTENbHBIE: CIIPABOYHYIO JIH-
TepaTypy, pusudeckue npudOpsI, KOMIBIOTED.

* [InanupoBaTh CBOIO MHAUBUIYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO.

* PaboTaTh 0 CaMOCTOATEIBHO COCTABICHHOMY ILJIaHY, CBEPSSICH C HUM U LIETIbIO
TS TeIbHOCTH, UCHPABIISAsA OIIMOKHU, HCIOIb3YsI CAaMOCTOATEIbHO IMOJ0OpaHHBIE CPEl-
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CTBa.

« CaMOCTOSITEIbHO OCO3HABATh MPUUYMHBI CBOETO ycrexa WM HEyCIexa U HaxXo-
JIUTH CIIOCOOBI BHIX0/Ia U3 CUTYAIlMH HEyCTeXa.

* YMETh OLICHHMBATh CTECIICHb YCIICITHOCTH CBOEH I/IH,ZII/IBPI,I[yaJIBHOfI 06p330Ba-
TEIBHOM JIEATCIBHOCTH.

 JlaBaTh OILIEHKY CBOMM JIMYHOCTHBIM Kaye€CcTBaM M 4YepTaM XapakTepa («KakoB
s»), ONPENEIATh HAIIPABJICHHS CBOETO PAa3BUTHS («KAKUM 51 XOUY CTaTh», «4TO MHE JJIsl
3TOT0 HAJ0 CACTIATHY).

ITo3HaBartenbHbIE YY ]|

* AHaAM3UPOBATh, CPABHUBATH, KIIACCUPUITMPOBATh U 0000IIATh U3yUYEHHBIE TI0-
HATHUS.

e CTpouTh JIOTUYHOE PACCYXKICHHUE, BKJIIOYAIOIIECE YCTAHOBICHUE NPUYMHHO-
CJIEJICTBEHHBIX CBS3EH.

* [IpencraBnsaTe nHMOpPMAIUIO B BUIE KOHCTIEKTOB, TAOIUII, CXeM, TPA(PHUKOB.

* [IpeoOpa3oBbIBaTh HHPOPMALIUIO U3 OJHOTO BUJA B IPYroll U BeIOMpaTh y100-
Hy10 114 ce0s popmy PuKcalnuu U NpeACcTaBIeHUS HHHOPMALIUH.

 Mcnonb30BaTh pa3inuyHble BUIBI YTEHUS (M3ydarolee, MpOCMOTPOBOE, O3HAKO-
MUTEJIBHOE, IOUCKOBOE), MPUEMBI CITyIIAHUA.

» CamMoMy co37aBaTh WCTOYHUKA WH(POPMAIUM PA3HOTO THMA W IS Pa3HBIX
ayIUTOPpUiA, COOII0IaTh MpaBuia HHHOPMAIIMOHHON 0€30MacHOCTH.

* YMeTh UCHOJIb30BaTh KOMITIBIOTCPHBIC 1 KOMMYHHUKAIIMOHHBIC TCXHOJIOTHHU KadK
HHCTPYMCHT AJIA JOCTHIKCHHUA CBOHUX HCJ’ICI?I.

* YMeTh BBIOMpATh aJICKBaTHBIC 3ajaye MPOrpaMMHO-aNIapaTHbIC CPEJACTBA U
CEPBUCHI.

Ipeamernsie YY /]

[Ipu oOyuyeHun (pu3uKe NEATEIbHOCTh, CBA3aHHAS C MPOBEIECHUEM (PU3NYECKOTO
IKCHEPUMEHTA, OKa3bIBaeTCs KOMILJIEKCHON. OHa BKIIOYAeT B ceOs psijl ATAINOB: IJIaHU-
pOBaHME, MOJIEIMPOBAHUE, BBIABMKCHHE THUIOTE3, HaOM0eHue, moadop mpruOopoB u
MOCTPOEHHE YCTAaHOBOK, M3MEPEHUE, NMpeCTaBIeHre U 00001IeHue pe3yiabTaToB. Jis
OCBOGHHS YKa3aHHBIX STANOB MPUMEHSIETCS SKCIIEPUMEHTAIBHBIA METOJ H3yueHus: Pu-
3UYECKUX SIBJICHUN U MPOLIECCOB.

[Tpu moxrotoBke ydammuxcst 11 kmacca x cmade EI'D mo ¢usuke cnemyet chop-
MHUPOBATh Y HUX YMEHHUE perniaTh SKCIEPUMEHTAIBHBIC 3a7a4r. B mporiecce ux BBITIOJ-
HEHUS MOXHO ITOBTOPHUTH 3HAYUTEIBHBIN 00BEM MTPOMICHHOTO YyUeOHOTO MaTepHaia.

HpHMep OKCIICPUMCHTAJIbHOT'O 3a1aHHUA

3akpenute k€100 B IITATUBE M YCTAHOBHUTE HAKIOH XEN00a TakuM 00pa3om,
YTOOBI MIAPUK IPOXOANI BCIO JUIMHY kENo0a.

Hcnonb3ys uMerole 3HaHus, ONPEeNIUTe: a) YCKOPEHHUe Mapuka; 0) CKOpOCTh
HIaprka B KOHIE kEnooa.

YKEDKI/ITC, KaK U3MCHAIOTCA CJIICAYIOIINC (I)I/I3I/I‘ICCKI/IG BCJIMYUHBI IIPpU JABUKCHHUN
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IapuKa BBEPX IO KEM0OY: a) CKOPOCTh; 0) YCKOPEHHE; B) MOTEHITUATBHAS YHEPTHS; T)
UMITYJIbC; /1) KMHETHUYECKas YHEpPrus; €) MOJIHAas MEXaHWYeCKas DHEPrusi B pealbHBIX
YCIIOBUAX (C yUETOM TPEHMS); 7K) MOJTHAS MEXaHUYECKasi SHEPTHsl B UCATbHBIX YCIOBU-
ax (06e3 yuéTta TpeHus).

Pemenne sxcriepuMeHTaIbHBIX 33724 (DOPMUPYET Y yUaNTUXCS CIEAYIOIINE yMe-
HUSL:

* IIPOBOANTD Ha6JI}O,Z[€HI/IH H OITMCBIBATDH UX;

® 3aaBaThb BOIIPOCHI U HAXOAHUTH OTBCThI HAa HUX OIIBITHBIM HYTéM, T. €. INIAaHUPO-
BaTb BBIITOJIHCHUC HpOCTef/‘IH_II/IX OIIBITOB,

* IPOBOJUTH MPSIMbIE U3MEPEHUSI IPU MOMOIIM HauOOJIee YacTO MCIOJIb3yEeMbIX
pUOOpPOB;

* IPEICTABIATh PE3YIbTaThl U3MEPEHUN B BUJIE TAOJIMII;

* IeJIaTh BBIBOJIbI HA OCHOBE HAOIIOACHUIA;

* HAXOAUTh MPOCTEHIINE 3aKOHOMEPHOCTH B NMPOTEKAHUU SIBJICHUM U OCO3HAHHO
MCIIOJIH30BaTh UX B TIOBCEIHEBHOM KU3HU, COONIONAs pPa3yMHBIC MIPaBUIa TEXHUKHU 0€3-
ONACHOCTH U MPOTHO3UPYS MOCIEACTBUS HEPABUIbHBIX ICHCTBUMU.

BeinonHenne 1abopaTopHbBIX pabOT (PU3MYECKOTO MPAKTHKYyMa JOJIKHO OBIThH
CBSI3aHO C OpraHU3alMed CaMOCTOSITEIbHOM M TBOPYECKOM IEATEIBHOCTH YYAIIMXCS.
Bo03MOKHBIN BapuaHT MHAMBUIYATU3AMU paOOThl — 3TO NMOAOO0pP HECTAHIAPTHBIX 3a-
JaHUN TBOPUYECKOrO XapakTepa, HallpuMep MOCTaHOBKAa HOBOM J1ab0paTOpHOMl paOOTHI.
OpUTHHAIBHOCTH TAaKOI'O 3aJaHMS 3aKJIFOYAETCS B TOM, YTO YYAIUICS NEPBBIM COBEP-
IaeT onpeaeia¢HHbIe eUCTBUS MO BHIMOJHEHUIO JIA00paTOpHBINA padoThl. [Ipu aTOM pe-
3yJbTaT €ro dKCHEPUMEHTAIBHON ACSITENBHOCTH NEPBOHAYAIBHO HEU3BECTEH HU €MY,
HU YYUTEIIIO.

DakTUYECKH 37ECh MPOBEPSIETCS HE CTOJBKO 3HAHHWE KAKOro-TMOO0 (PU3NYECKOro
3aKOHA, SIBJICHUS MJIM IPOLECCA, CKOJIBKO CIOCOOHOCTh yYalerocsl K IOCTAaHOBKE U BbI-
MOJIHEHUIO (hU3MUECKOTo 2KcnepuMenTa. [IpoBens cepuro HEOOXOANMBIX U3MEPEHUN U
BBIYMCIICHUM, OH OLIEHWBAET MOTPEIIHOCTH U3MEPEHUI U, €CJIM OHU HEAOIYCTUMO Be-
JIMKHU, HAXOJIUT OCHOBHBIE HCTOUYHUKHU OIINOOK U NMPOOYET UX YCTPAHUTb.

JpyruMm ydammmcs Kjiacca MOYKHO NPEMIONKWUTh WHIAMBUAYAJIbHBIC 3aJaHUS UC-
CJIE0BATENBCKOTO XapaKTepa, B XOJE BBINOJHEHHUS KOTOPBIX OHHM IIOJYy4YaT BO3MOXK-
HOCTb OTKPBITh HOBbIE, HEM3BECTHBIE 3aKOHOMEPHOCTH WM JIaXe CO37aTh U300pETECHHUE.
CaMocCTOATENbHOE OTKPBITUE U3BECTHOTO B (DU3MKE 3aKOHA WM «U300pETEHUE) CIOCO-
0a n3mepeHus: (HU3MUECKON BEIMYUHBI ABISETCS OOBEKTUBHBIM JI0KA3aTeIBCTBOM CIIO-
COOHOCTH y4alIMXCsl K CaMOCTOATEIbHOMY TBOpPUYECTBY. B pesyibrare Takol AesTenb-
HOCTU y HUX (POPMUPYETCS] YBEPEHHOCTh B CBOMX MHTEIJIEKTYalbHBIX CIIOCOOHOCTSIX.

B MMpOoHeCCC SKCIICPUMCHTAJIBHOT'O UCCIICIOBAHUA (I)I/I?)I/I‘IGCKI/IX SIBJICHUM (Hpouec-
COB) 151 0606HICHI/I}I IMOJIYYCHHBIX PC3YJIbTATOB YUAIIUCCA JOJI’KHBI HAYYUTBHCA:

* yCTaHABJIMBATh (YHKIIMOHAJIBHYIO CBSI3b U B3aMMO3aBHCHMOCTD SIBIICHUU (TIPO-
IIECCOB);

* MOJIEJIUPOBATH SIBJICHUS (IIPOLECCHI);



® Bb/IBUT'aTb I'MIIOTE3bI, DOKCIICPUMCHTAJIbHO IIPOBEPATh UX W MHTCPIPECTUPOBATDH
IMOJIYUYCHHBIC PC3YJIbTATEI;

* U3y4daTb (1)I/IBI/II-IGCKI/IG 3dKOHBI U TCOPUH, YCTAHABIIMBATHb I'PAHUIIBI X IIPUMCHHU-
MOCTH.

KommyHukatusabie Y'Y /]

* OrcranBasi CBOIO TOYKY 3PCHHS, MPUBOJIUTH apTyYMEHTHI W MOATBEPKIATh UX
dakTamu.

* YMeTh B JMCKYCCHUHM BBIJBUTaTh KOHTPApryMEHTHI, Mepedpa3supoBaTh CBOIO
MBICJIb (BJIAJIEHUE MEXAHU3MOM HKBUBAJICHTHBIX 3aMEH).

* YUUTBCSI KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHHUIO, YMETh MPU3HABATH OILHU-
OOYHOCTH CBOETO MHEHUS U €r0 KOPPEKTUPOBATD.

* PaznuyaTh B MUCbMEHHON M YCTHOW peyr MHEHHUE (TOUKY 3pEeHUs), T0Ka3aTelb-
cTBa (aprymeHThl, (DaKThl), TUIIOTE3bI, AKCHOMBI, TEOPUHU.

* YMeTh B3IIIHYThb HAa CUTyalluIO C WHOM IIO3UIOHUHU U AO0TIOBApPUBATLCA C JIFOABMHU,
INPpUACPKUBAIOIINXCA MHBIX TOYCK 3PCHUA.

[IpenmeTHbIE pE3yIbTATHI
BpinyckHuK HayuuTcs:

* J€MOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU CO-
BPEMEHHOM HAyYHOW KapTUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKH U TEXHOJIOTHM,
B IIPAKTUYECKOU IEATENBHOCTH JIFOAEH;

* JIEMOHCTPUPOBATh Ha MpPUMEpaxX B3aUMOCBSI3b MEXIy (U3UKONW U JIPYyTrUMU
€CTECTBECHHBIMU HAyKaAMU;

* YCTaHAaBJIMBATb B3aNMMOCBs3b CCTCCTBCHHO-HAYYHbBIX SIBIICHUM U MNPUMCHATH OC-
HOBHBIC (1)I/IBI/I‘-I€CKI/I€ MOACIIN OJI1 UX OITMCAaHUA U O6’bHCH€HI/I$I;

¢ HCIIOJIB30BAaThb I/IH(bOpMa]_II/II-O (i)I/I?)I/I‘-IeCKOI“O COACPpIKaHUA IIPpU PCUHICHHUU y"I€6-
HBIX, ITPAKTHUYICCKUX, IMPOCKTHLIX W HCCICAOBATCIIbCKUX 3a/a4, HHTCTPUPYA I/IH(l)OpMa-
IMHUI0 U3 PpA3JIMYHbIX HCTOYHHUKOB U KPUTUYICCKU e€ OLICHUBAA,

* pa3nuyaTh U yMETh UCIOIb30BaTh B YU4EOHO-HCCIEA0BATEIHCKON ACSITENFHOCTH
METO/bl HAYYHOr'0 MO3HaHUs (HAOJII0JEHHE, ONMCAHNE, U3MEPEHHE, SKCIIEPUMEHT, BbI-
JIBUKCHUE THIIOTE3bI, MOJACTUPOBAaHNE U Jp.) U (PopMbl HAydHOTO MO3HAHUS ((aKThl,
3aKOHBI, TEOPUN), IEMOHCTPUPYS HA PUMEPAX UX POJIb U MECTO B HAYYHOM IIO3HAHUU;

* MPOBOJIUTH NPSIMbIE U KOCBEHHBIE M3MEHEHHUS (PU3NUYECKUX BEIUYHH, BHIOHpAs
M3MEPUTEIIbHBIE TPUOOPHI C YUETOM HEOOXOIMMON TOUHOCTH W3MEPEHHMI, IIIAHUPOBAThH
XOJI W3MEPEHUH, IOJNy4YaTh 3HAYEHUE U3MEPSIEMOM BEJIMYMHBI U OLEHUBATH OTHOCH-
TEJNBbHYIO IOTPEIIHOCTD 0 33AaHHBIM (pOpMyJiaMm;

¢ IIPpOBOAUTHL HCCIICAOBAHUA 3aBUCUMOCTEH MCIKIAY (I)I/ISI/I‘ICCKI/IMI/I BCIINYMHAMM:
IMPOBOAUTH U3MCPCHUA U ONIPCACIIATH Ha OCHOBE MCCIICAOBAHUA 3HAYCHUC I1aPaMCTPOB,
XapaKTCPU3YIOMUX JAHHYIO 3aBUCUMOCTb MCKAY BCIIMYMHAMU, U ACJIATH BBIBOJ C y‘{é-
TOM IIOI'PCHIHOCTH H3MCp€HHI>i;

¢ HCIIOJIB30BATh JIA OIIMCAHUA XApaAKTCpa IMPOTCKAHUS (1)I/I3I/IquKI/IX mpouecccoB
(1)I/IBI/II-IGCKI/IG BCJIMYMHBI U ICMOHCTPUPOBATH B3AUMOCBA3b MCIKY HUMU,
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® HCIIOJB30BAaTh JJId OIIMCAHHA XapaKTEpa IMPOTCKAHUA (I)I/I?)I/I‘IGCKI/IX IIpoOUECCOB
(I)I/IBI/I‘ICCKI/IC 3aKOHBI C y‘{éTOM rpaHul UX IIPUMCHHUMOCTH;

* peniaTh Ka4eCTBEHHBIE 3a/7auM (B TOM YHUCJE U MEKIPEIMETHOTO XapakTepa):
UCTIONB3Ysl MOJIeTH, (PU3NYECKre BEIMYMHBI U 3aKOHBI, BHICTPAUBATh JIOTUUECKH BEp-
HYIO 1IETI0YKY OOBSICHEHHUs (JI0Ka3aTeNIbCTBA) MPEJIOKEHHOTO B 3aja4e mporecca (sB-
JIeHus);

* pemniaTh pacuéTHbBIC 3aJ1a4 C SBHO 3aJJaHHON (PU3MUECKOI MOJIETbI0: HA OCHOBE
aHajM3a yCJIOBUS 3a7a4M BBIJCIATh (PU3UYECKYIO MOJCNb, HAXOAUTh (DU3NUECKUE BEIIU-
YUHBI U 3aKOHBI, HEOOXOUMBIE U IOCTATOUYHBIC Ui €€ PEIICHUS, TPOBOJAUTh PACUEThI U
MIPOBEPSATH MOJYUCHHBIN pe3yJIbTarT;

®* YVUUTBIBATh TI'PAaHULIbI TIPUMCHCHHA U3YUCHHBIX (1)I/ISI/II-I€CKI/IX MOI[GJ'IGﬁ IIpu pe-
IMCHUHN (I)I/I3I/I‘-ICCKI/IX U MCXKIIPCAMCTHBIX 3a1a4;

* UCIOJIb30BaTh MH(POPMAIUIO M MPUMEHATH 3HAHUSI O MPUHIMIAX pabOThI U OC-
HOBHBIX XapaKTEepPUCTHKAaX H3YYEHHBIX MAIlIUH, NPUOOPOB M JIPYIHUX TEXHUUECKHUX
YCTPOMCTB JUIsl pEeLIEHUs! IPAKTUYECKUX, YUEOHO-UCCIEA0BATEIbCKUX U MPOCKTHBIX 3a-
Aad,

* MCIOJIb30BaTh 3HAHUS O (U3HUYECKUX OOBEKTAX U MPOIECCax B MOBCEIHEBHON
KU3HU JUIsl o0ecriedeHus: 0€30MacHOCTH MPU OOpallleHuH ¢ TpruOopamMu U TEXHUYECKU-
MU YCTPOMCTBAMHM, JUIsl COXPAHEHUS 30POBbS U COOJIIOJCHHUS HOPM 3KOJOTHYECKOTO
ITIOBEJICHUS B OKPYKAIOILIEH cpelie, JUisl IPUHATHS PEIICHU B TOBCEIHEBHOM KU3HH.

BI)IHYCKHHK IIOJIYUYHUT BO3MOKHOCTb HAYUHUTBCA:!

* IOHUMAaTh U OOBSICHATH LIEJIOCTHOCTh (PU3UUECKON TEOPUH, pa3InyaTh FPAHUILIBI
e€ IPUMEHUMOCTH U MECTO B PSIAY APYIUX (PU3NUECKUX TEOPHUH;

¢ BJIaACTHb HpI/IéMaMH IIOCTPOCHUA TCOPCTHYCCKHUX HJOKA3aTCIBbCTB IIPOTCKAHUA
(1)I/IBH"I€CKI/IX SIBICHUM U IMpOoncCCOB Ha OCHOBC ITOJYYCHHBIX TCOPCTHUYCCKUX BBIBOAOB U
JOKa3aTCJIbCTB,

* XapaKTEpPHU30BaTh CUCTEMHYIO CBSI3b MEXKJY OCHOBOMNOJIAralOUIMMU HAy4YHBIMU
MOHATUSIMU: IPOCTPAHCTBO, BPEMsI, MaTepus (BEIIECTBO, MOJIE), IBUKEHUE, CUIIA, JHEP-
TUs;

¢ BbIIBHUT'ATh TUITIOTC3bI HA OCHOBEC 3HAHHA OCHOBOIIOJIArarOImnuX 3aKOHOB,
¢ CaMOCTOATCIIbHO IINIAHUPOBATH U ITPOBOAUTD @HSHHCCKHG SKCIICPUMCHTBI,

* XapaKTepH30BaTh I00AJbHBbIE MPOOJEMBI, CTOSIIME IIEPE] YCIIOBEYECTBOM:
DHEPreTHUECKHE, CHIPhEBBIC, IKOJIOTHUYECKHE, — K POJIb (DU3MKH B PEIICHUU ITUX IIPO-
oneMm;

¢ peliaThb IIPAKTUKO-OPUCHTUPOBAHHBIC KAaUYCCTBCHHLIC U paC‘{éTHbIe (1)I/IBI/I‘IGCKI/IG
3aJgadn C BBI60pOM q)HSI/IIICCKOI?I MOACIIN, UCIIOJIb3Y: HCCKOJIBKO (1)I/IBI/I"IGCKI/IX 3aKOHOB
NN Q)OPMYJI, CBJA3BIBAIOIINX HM3BCCTHBLIC (1)I/IBI/I"IGCKI/I€ BCJIIMYHNHBI, B KOHTCKCTC MCXK-
IMPpCAMCTHBIX CBHBGﬁ;

* OOBSCHATH MPUHIMUIBI PA0OOTH U XapaKTEPUCTUKHU U3YUCHHBIX MAIlMH, TPUOO0-
POB ¥ TEXHUYECKUX YCTPOMCTB;

* OOBSACHATH YCIOBUS MPUMEHEHUS (PU3NYECKUX MOJENEH NpU pelieHur puznye-
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CKHX 3aJia4, HaXOJUTh aJCKBATHYIO MPEJIOKEHHOHN 3amade (U3NIEeCKYI0 MOJIEIb, pas-
pemiaTh MpoOJeMy Kak Ha OCHOBE MMEIOUIMXCS 3HaHWM, Tak M MPHU MOMOIIU METOJIOB
OLICHKHU.

Conep:kanue Kypca
10 KITIACC

Paznesn 1. MEXAHHUKA (26 41)

Kakoe nBmxeHne Has3bpIBaeTCs paBHOYCKOpPEHHBIM? Kak M3MeEHSETCs CKOPOCTh MPSIMO-
JMHEHHOTO paBHOYCKOpEHHOTO ABMkeHus? Kak npencraButh rpaduyecku paBHOYCKO-
pEHHOE MpsAMOJIMHEWHOE ABMXKeHue? JleMCTBUEM KakuxX CUJl OOBSICHSIETCS XapakTep
JIBW)KEHUS MOJIBELIEHHOTO HA HUTH Mapuka? OT 4ero 3aBUCUT €r0 UEHTPOCTPEMUTENb-
Hoe yckopenue? KakoBa mpuposga cui TpeHusi? Kakue CyiiecTByrOT ClOCOObI YMEHb-
LIEHUS U yBelnueHus TpeHusa? Kakue BUIbpl TpeHUs: BaM U3BECTHBI? OT KaKuX BEJIIMYUH
3aBUCST pa3INMYHbIC BUABI CUJI TpeHUA? UTO Takoe UMITYJIbC TeJla U UMIYJIbC cuiibl? B
4yéM pas3IMuve BHEIIHUX U BHYTPEHHUX CHJI, IEUCTBYIOIIHUX B cucteMe Ten? B uém 3a-
KJIFOYAeTCs 3aKOH COXpaHEeHUsl umnyJibca? Kak mpuMEHUTh ero 1Jiss OMUCaHus pPeaKkTHUB-
HOT'O ABYDKEHUS?

Pasznen 2. MOJIEKYJISAPHAA ®U3UKA. TEPMOANHAMMKA (17 4)

Kaxkue nmapameTpbl ONMCHIBAIOT COCTOSIHUE U€aIbHOro ra3a? Yto Takoe yHuBepcaabHas
razoBas noctosinHas? Kak 3anuceiBaercsa ypaBHenne Menaeneesa — Knalinepona? Uro
TaKoe ra3oBble 3aKOHBI? Kakoil mpoliecc Ha3bIBaeTCs: a) U30TEPMHUYECKUM; 0) U30XOP-
HbIM; B) M300apHbIM? Kak mpoBepuTh Ha ONBITE BBINOJHEHUE 3akoHa I'eil-Jlroccaka?
Kakoii map Ha3biBatoT HachleHHBIM? UTO Takoe quHamuueckoe paBHoBecue? [Ipu ka-
KHUX YCJIOBHUSX BO3MOKEH Mpolecc KurneHua? YTo Takoe aOCOIOTHASI U OTHOCUTEIbHAS
BIaXHOCTh Bo3ayxa? Kak paboraer ncuxpomerp? Uto uzyudaer tepmoaunamuka? Yro
TaKoe BHYTPEHHsIA dHeprus tena? Yem omnpeaenseTcss BHyTPEHHsSI SHEPTUsl UI€AIbHOTO
raza? Ytro noHumarot noji paboToil B TepMOMHAMUKE?

Paznen 3. DJIEKTPOANHAMMUKA (25 4)

YTOo Ha3BpIBAIOT BOJIBT-aMIIEPHOM XAPAKTEPUCTUKOW MpoBoAHMKA? UTO Takoe aneKTpHu-
gyeckoe conportusieHne? OT Kakux BEJIMYMH OHO 3aBUCUT? UTo yTBepkaaeT 3akoH Oma
Ul ydacTka nenu? Kak Ha OIbITe MPOBEPUTH OCHOBHBIE 3aKOHOMEPHOCTH IOCIIEI0BA-
TENBHOIO M MapajIeIbHOTO COEIMHEHUSl PE3UCTOPOB M CIPABEIIMBOCTD (HOPMYJT s
pacuéra 3KBHUBAJICHTHOIO compoTuBiieHUs? UTo Takoe paboTa 3JIEKTPUYECKOro TOKa?
Kak paccuntars MOITHOCTH TOKA?

Yro yrBepxknaer 3akoH J[xoyns — Jlenna? Kak Ha mpakThke ONnpenesnTbh 3HAYECHUE
OJC ucrounuka Toka? MOXHO JIM1 KOCBEHHBIMU M3MEPEHUSIMU OIPEIEIUTh 3HAYEHUE
BHYTPEHHETO CONPOTUBJIEHUS UCTOYHHUKA TOKA?



11 KITACC

Pazien 1. DJEKTPOTUHAMUKA (20 )

Kak 00bACHUTH B3aMOAEWCTBHE TIPOBOJHUKOB ¢ TOKOM? UTO Takoe MarHuTHOE moJje?
KaxkoBel ero xapakrepuctuku? Yto Takoe MarauTHas MHAYyKUuA? 1Ipu kakux yclioBHsIX
B 3AMKHYTOM NPOBOJAHUKE BOZHUKAET UHAYKIIMOHHBIA TOK?

Paszpnen 2. KOJIEBAHUSA U BOJIHBI (20 1)

Yro Ha3bIBAIOT MEeXaHMUECKUMHU KoseOaHusmu? Kakue Buabl kosnebanuil ObiBarot? Ka-
KOBBI yCJIOBHSI UX BO3HUKHOBEHMs? UTO Takoe MasATHHUK? Kak omucaTe JBHKEHUE Ma-
TeMaTu4eckoro masTHuka? Kak onmpenenuTs BEIMUMHY YCKOPEHUS CBOOOJHOrO Maje-
HUS NPUA MOMOIIY HUTSHOIO MasTHUKA? UTO Ha3bIBAIOT MEPEMEHHBIM 3JIEKTPUYECKUM
TOKOM M KaKOBBI YCJIOBHUSI €70 CYIIECTBOBAHUSA?

Kak matemaruuyecku ommcath BBIHYXKICHHBIEC AJIEKTpudeckue kosebanus? Yrto takoe
AKTUBHOE CONPOTHUBIJICHHE 1enu? Kak onpeneanTs 3HaUE€HUs CHIIbI TOKA, HAIPSHKEHUS U
MOIIIHOCTH B LENU NEPEMEHHOr0 ToKa? KakoBbI ycl0OBUS BOZHUKHOBEHUS PE30HAHCA B
AIIEKTpUYECKOM KoJiebaTteabHOM KOHType? Kakum o0pa3oMm siBJI€HHE 3JEKTPUUYECKOTO
pPE30HaHCca UCIIONIb3YETCS?

Kakne mMaremaTtnyeckue ypaBHEHHUS ONMCBIBAIOT BBIHYXKICHHBIE DJIEKTPUYECKUE KOJe-
O0anus? Kakumu npeummyliecTBaMu 00J1aJae€T MEPEMEHHBIN TOK B CPABHEHHH C MOCTO-
aHHBIM? Kak mpoucXOoauT reHepupoBaHHE NMEPEMEHHOTO ANEKTPUYECKOro Toka? Jlns
4ero npeaHasHadeHbl TpanchopmaTopsl? B uém 3akimtouaercst MpUHITUI UX TCHUCTBUS?

Pa3nen 3. OIITUKA (16 1)

Kak onpenenutb ONBITHBIM MyTEM BEIMYMHY OTHOCUTEIBHOIO IMOKA3aTENsl MpesioMIe-
Hus cTekna? Kak onpenenuTs ONbITHBIM MYTEM BEJIMYHUHBI ONTHYECKON CHUJIBI JIUH3BI?
Kakue cymecTByroT MeTObI onpeseneHus: (OKyCHOTO PACCTOSHUS COOMpPArOIIEH JIMH-
3b17

YueOHO-TeMaTHUYeCKOE IVIAHMPOBAHHUE

10 xaace
Neo | Ha3BaHue TeMBbl KonuuecTBo
4acoB
1. | Pazmen 1. MEXAHUKA 26
2. | Pazmen 2. MOJIEKYJIAPHAS ®U3UKA. TEPMOJINHAMUKA 17
3. | Pazgen 3. DJIEKTPOJIMHAMUKA 25
Bcero 68
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11 kiaace

Ne i/ | Ha3Banue Tembl KomuecTBo
4acoB
1. Paznen 1. OJIEKTPOAMMHAMUKA 20
2. Paznen 2. KOJIEBAHMA U BOJIHBI 20
3. Pazgen 3. OIITUKA 16
8. Paznex 4 IIOBTOPEHUE 8
Bcero 64

DopMbI KOHTPOJISA
B noco6uu npenanaratoTcsi puMeEpHbIe BAPUAHTBI KOHTPOJIBHBIX paboT K KypcaM (u3u-
ku 10 u 11 xnaccos, pa3paborannsie B popmate EI'D u B kitaccuyeckom gopmate U Uc-
M0JIb3yeMbI€ aBTOpaMH NMpu oOydeHun yyanuxcs. Kaxaplii yunTenb MOXKET BOCIIOIb30-
BaThCsl BapUAHTAMU, B3ATBIMU U3 APYTUX MOCOOUI UM COCTABIEHHBIMH CAaMUM YUHTE-
JeM.

KonTpoabHasi pabora no reme «3aKOHbI NIOCTOSIHHOTO TOKa» B (popmate EID
(10 kaacc)

Bapuant 1

1. Ha pucynke m3o0paxéHn rpaduk 3aBUCUMOCTH CHJIbI TOKA B IPOBOJHUKE OT
HaIpSOKEHUsI MEXAY ero KoHuamu. Onpeaenure, 4eMy paBHO COPOTUBIIEHUE
MIPOBOHHUKA.

I, MA A

N A O

>
0 2 4
U,B
I'paduk 3aBUCHMOCTH CHJIBI TOKA B MIPOBOJAHMKE OT HANPSIZKEHUSI MEKIY ero KOH-
HamMu

OTtBeT: Om.

2. Ha pucyHke 2 nipuBeZicHa cXeMa 3JIEKTPUYECKOM LIETH, COCTOSIIAs U3 HICTOYHUKA
TOKQ, IBYX PE3UCTOPOB U IBYX UACAIbHBIX BOJBTMETPOB. [l0ka3aHnue nmepBoro BoJIbT-
Metpa cocrasisieT 100 B. Onpenenure nmokazanue BTOPOro BOJIBTMETPA.
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v,

Cxema 3/1eKTPHYECKOM Lenn

OrtBer: B.

3. B cxeme anekTpuueckoi 1enu, n300paxxEHHON Ha pUCYHKE 3, HieaIbHbINA BOJIBT-
MeTp noka3biBaeT HanpspkeHue U =2 B. BHyTpeHHee cOpOTHUBIEHHE HCTOYHHUKA TOKA
r =1 Om, conpotusneHus peauctopoB R1 =2 Om u R2 =2 Om. Onpegenure IJ1C uc-
TOYHMKA.

D

Cxema 3JIeKTPUYECKOM Lenu

OrtBerT: B.

4. ConpoTHUBJIEHUE KAXKI0TO PE3UCTOPA B MIEKTPUUECKON LIETH, CXeEMa KOTOPOM IO-
kKa3aHa Ha pucyHke 4, paBHo 100 OMm. Y4acToK NOAKIIOYEH K UCTOYHUKY TTOCTOSIHHOTO
HanpsbkeHus BeiBoamu A U B. Hanpsbxkenue Ha pesuctope R4 pasHo 12 B. Uemy paBHO
HanpsbkeHne UAB mexay BeIBOJAMU LEnn?

R, Rs
A | T - | B
Ry Ry Rs

CxeMa 3JIeKTpHYEeCKOH Lenu

OTtBeT: B.

5. Ha pucyHke 5 nipeacraBieHa BoJIbTaMIIEpHAs XapakTepUCTUKa pe3ructopa. Kakoe
KOJIMYECTBO TEIUTOTHI BeIAENNTCS 3a 10 ¢ Ha 3TOM pe3ucTope, eciiv €ro NOAKIYUTh K
VCTOYHUKY HamnpskeHus 2 B?
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BoabTamnepHasi XapaKkTepUCTHKA pe3ucTopa

OrtBert: JIx.

6. Pe3uctop conporuBnenueM 2 OM NOJAKIIOUEH K HCTOYHUKY OCTOSIHHOT'O HaIpsi-
xeHus. [lapanenbHo 3TOMy pe3UCTOPy MOAKIIOYWIN IPYTOl pe3UCTOp COMPOTUBICHU-
eM 4 OM. Bo ckoJIbKO pa3 mpu 3TOM U3MEHUIACh MOITHOCTD, BBIACIISIONIASICS HA y4acT-
K€ IIEMH1, KOTOPBIM COCTOUT U3 PE3UCTOPOB?

OrtBer:

7. Kak u3meHsTCs nmoka3aHus BOJIbTMETpa U amrepmeTpa (puc. 6), eciiu TOUKU a u b
COEIMHUTH MMPOBOJHUKOM, COITPOTUBIIEHHE KOTOPOTO PABHO HYJIIO?

(V)
2,
R R
— . &
a | |
O
R b R
| o | —

Cxema 3JIeKTPUYECKOM 1enu

JI71d KaXKI0M BETMYHUHBI ONIPEIEIIUTE COOTBETCTBYIOIINN XapAKTEP U3MECHEHUA:
1) yBenuuures
2) yMEHbIIUTCA
3) HE UBMEHUTCS

3anumute B TaOIHITy BEIOpaHHBIE ITUMPHI IS KXKI0W (PU3NIECKON BETUIHHBI.
[{udper B 0TBETE MOTYT TOBTOPSITHCS.

Cuia toka | Hanpsixenue U

8. K nctounuky TOKa oIcOEAMHEH pe3UCTOp conpoTusiacHUEM R. Kak n3mensarcs
O/1C, HanpsiKeHUe Ha KJIEMMax MCTOYHUKA TOKA UBHEIIH U HAIIPSKEHUE BHYTPH HC-
TOYHUKA TOKa UBHYTp, €CIIU IIOCIEA0BATEIBHO K PE3UCTOPY CONPOTUBIICHUEM R BKIIIO-
YUTh €€ OJMH TaKOH ke pe3ucrop?

JIns KaXK0M BEJIMYUHBI ONIPEAEIUTE COOTBETCTBYIOLINN XapaKTep U3MEHEHMUS:

1) yBenuuures
2) yMEHbIIUTCA
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3) HEe UBMEHUTCSA

3anuiuTe B TaOJIUIly BEIOpaHHBIC UGPHI 11 KaXA0W PU3MYECKON BEIUUHHBI.
[{udpsl B OTBETE MOTYT MMOBTOPSATHCHA.

2J1C Hanpsixkenue Usneuin Hanpsikenune Usnymp

9. Pe3ucTopbl N00OYEpETHO NOAKIIOYAOT K MCTOYHUKY TOCTOSIHHOTO TOKa. Corpo-
TUBJICHUS PE3UCTOPOB PABHBI COOTBETCTBEHHO 3 M 12 OM. MOIIIHOCTB TOKa B pE3UCTO-
pax oguHakoBa. YeMy paBHO BHYTPEHHEE CONPOTUBIEHUE UCTOYHUKA TOKA?

Ortser: Om.

10. Ilpu mpoBeaeHnM 1a00paTOPHON PAOOTHI YHAIIUIACS COOPAIT AIEKTPUUECKYIO IIeTTh
o cxeme, n300paxk€HHON Ha pucyHke 7. ConpoTuBieHus pe3uctopoB R1 u R2 paBHbI
20 u 150 Om cootBeTcTBeHHO. ConpoTUBIIEHUE BOJIbTMETpa paBHO 10 KOM, a ammep-
metpa — 0,4 Om. 3/IC ucrounuka paBHa 36 B, ero BHyTpeHHEE CONPOTUBIICHHUE CO-
crasisier 1 Om.

0 =

CxeMa 2JIeKTPHUYECKOM Lenu, COOPAHHOM y4alIMMCs

g, r

Ha pucynke n300pakeHbl mKaibl TpUOOPOB € MTOKa3aHUSMHU, KOTOPBIE TOTYYnIT y4a-
muiics. MicnpaBHbI 1 iprOOPHI WIIH JK€ KAKOM-TO U3 HUX TaET HEBEPHBIC TTOKA3AHMS?

11. Pezuctopsl conporusieHusamu 100 u 200 OM coequHIIN MapaIIEIbHO U TOI-
KJIFOUWJIM K HUM TMOCIIEIOBATENIBHO €1lE€ OAUH pe3uctop conpotusieHueM 50 Om. Ilo-
JYYUBIIYIOCS LIETIOYKY PE3UCTOPOB MPUCOCTUHUIN K OaTapeiike. Hapucyiite cxemy
JAHHOM JIEKTPUYECKOM 1en. B KakoM U3 pe3ucTopoB BhIACIAETCS OO0JIbIIE BCETO KO-
JUYECTBA TEIIOTHI? BO CKOJIBKO pa3 pa3inyaroTcs TEMIOBbIE MOIITHOCTH B PE3UCTOPAX
conporusieHussMA 50 u 200 Om?

OrtBer:

OTBETHI:

1 2 3 4 5 6 7 8 9
2 80 5 36 80 1,5 33 312 6

Kpurepuu oueHuBanus:
3amanus Ne 1—6 onenuBarorces B 1 6aini, 3aganusa Ne 7—9 — B 2 Oajuia, a 3aaHus
Ne 10, 11 — B 3 Gajnia.
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Utoro 3a paboty: 18 Gannos.

Onenka

2»

3»

«“»

«5»

Juanazon 6an-
JIOH

0-7

8-11

12-15

16-18
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