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IHosicHuTEIbHASA 3aAIIUCKA

AKmyanvHocmy npozpammul

[Iporpamma wuMeeT COLMAIbHYIO 3HAYMMOCTh IS Hallero OoOIecTBa.
Poccuiickomy 00111€CTBY HYXKHBI OOpa3oBaHHBIC, HPABCTBEHHBIC, MPEANPUUMYUBHIC
JIOJIU, KOTOPhIE MOTYT CaMOCTOATEIBHO NPUHUMATh OTBETCTBEHHBIEC pEIICHUS B
CUTyallUsIX BbIOOpa, MPOTHO3HMPYS HUX BO3MOXHbIE mocieAcTBusa. OpHa u3 3a1ad
o0pa3oBaHus Ha CErOAHS — BOCIHUTAHHE B PEOEHKE CAMOCTOSITENbHOW JIMYHOCTH.
JlanHass mnporpaMMa CHOCOOCTBYET PA3BUTHUIO Yy YYaAILUXCS CAMOCTOSATEIbHOTO
MBIIUICHHS, POPMHUPYET YMEHHUSI MPUOOpPETaTh U MPUMEHSTh, MMOJIyUYCHHBIC 3HAHUS Ha
npakTuke. Pa3Butue u popMupoBaHue BhINICYKa3aHHBIX KAYECTB BO3MOXKHO Oyiarojaps
Pa3BUTHIO HAyYHO-IO3HABATEIBLHOTO MHTEPECA BO BPEMS 3aHITHI.

Kypc mnpenHasHaueH yuamumcs cTapuiedl LIKOJbl €CTeCTBEHHO-HAYYHOTO,
TEXHOJIOTMYECKOTO0 WJIM YHUBEpPCAIbHOTO Tpoduieit oOydeHUss U MOXKET OBbITh, KaK
00s13aTeNIbHBIM ~ yY€OHBIM TIPEJAMETOM [0 BBIOOPY ydYallerocs U3 KOMIIOHEHTa
o0Opa3oBaTeIbHON OpraHU3allMy B BAPUATUBHOM YacTH y4eOHOTO IUIaHa, TaK U KypcOM B
paMKax BHEYPOUHOH JESATENbHOCTU W/WIW JOMOJHUTEIBHOTO oOpa3zoBanus. [locobue
PEKOMEHIyeTCsl MCIIOIh30BaTh JIJIS MIPOBEICHUS DJIIEKTUBHBIX KYPCOB.

Konuenuus coBpemMeHHOro oO0Opa3oBaHMsI —MOApPa3yMEBAaeT, UTO YUHUTEIb
nepecTaét ObITh OCHOBHBIM HCTOYHUKOM HOBBIX 3HAHUH, a CTAHOBUTCS OPraHHU3aTOPOM
NO3HABATENIbHON  AEATEIbHOCTA yYallUuxXcs, K KOTOpPOM MOXHO OTHECTH U
UCCJIEA0BATENBCKYIO AeATeNbHOCTh. COBPEMEHHBIE SKCIIEPUMEHTAIbHBIE HUCCIIEIOBAHUS
10 XUMUU YK€ TPYAHO MPEICTaBUTh 0€3 UCIOIb30BAHUS HE TOJBKO aHAJIOTOBBIX, HO U
M(GpPOBBIX ~ M3MEPUTENbHBIX MpubopoB. B  denepanbHOM  TroCyAapCTBEHHOM
oOpazoBarensHoM craHgapte (PI'OC) mpomucaHo, YTO OJHUM M3 YHHBEPCAIBHBIX
y4eOHBIX JEHCTBUM, MPUOOPETAEMBIX YUAIIUMHUCS, JOJKHO CTaTh YMEHHE «IIPOBEACHUS
OMBITOB, MPOCTBIX HKCIEPUMEHTAJIbHBIX HCCIECIOBAHUI, NPSMBIX W KOCBEHHBIX
M3MEPEHUl C MCTOIb30BAHUEM AHAJIOTOBBIX U MU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOBY.
Jliist 5TOTO YyuuTeNnh (PU3UKK MOXKET BOCIOJIB30BATHCS YUEOHBIM 000PYIOBAaHHE HOBOTO
MTOKOJICHUS — IU(PPOBBIMU JTaOOPATOPUSIMH.

B coctaB mentpa «lllkoneubrit KBantopuym» mo ¢Qusuke BxomsT OazoBas
(oOs3aTenpHasT) 9acTh W JIOMOJHUTEIRHOE O0OpymoBanue. ba3oBas 4acTh COCTOUT U3
IU(POBBIX JATYMKOB M KOMIUIEKTOB COIyTCTBYIOIIMX AJIEMEHTOB [JISi OIBITOB TIO
MEXaHWKe, MOJIEKYJISIpHOU (U3UKe, OJJeKTpoauHamMuke u onrtuke. [{udpoBbie
naboparopuu 10 (U3HMKE TMPEJCTABICHBI JaTYMKaAMH IS W3MEPCHUS W peructpa\uuu
pa3sTUYHBIX TapaMeTpoB, UWHTepdeiicamu cOopa JaHHBIX W MPOTrPAMMHBIM
o0OecrieueHrEM, BU3YAIH3UPYIOIIUM SKCIIEpUMEHTANIbHBIC TaHHbIE HA 3KpaHe. [Ipu aTom
AKCHEPUMEHT OCTa€TCAd TPAJUIMOHHO HATYpHBIM, HO JaHHbIE JKCIEPUMEHTA
00pabaThIBalOTCSI W BBIBOJATCS HA JKpaH B peajbHOM MaciuTabe BpEeMEHU U B

pauuoHanbHOM rpaduueckoil GopMe B BHJIE€ YHCICHHBIX 3HAYEHUW, JIHArpaMM,
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rpa¢ukoB U Tabiuil. OCHOBHOE BHUMAHHE YYalllUXCsl PU ATOM COCPEI0TAaUMBACTCS HE
Ha COOpKE M HACTPOMKE SKCIEPUMEHTAIBHOW YCTAHOBKH, a Ha MPOCKTUPOBAHUU
Pa3IMYHBIX BAPUAHTOB MPOBEACHHUS IKCIIEPUMEHTA, HAKOIJICHUU JAHHBIX, UX aHAJIU3E U
HMHTEpIpeTanuu, GopMyIupOBKE BHIBOIOB.

C TOYKM 3peHMsT HAyKH, SKCIEPUMEHT — OTO HCCIEAOBATEIBCKUI METO
0Oy4eHHMsl, KOTOPBI MOAHUMAET O3HABATEIbHBIN HHTEpEC Ha OoJiee BRICOKUI YPOBEHbD,
YCUJIMBAET MOTHUBALMIO CaMOCTOSITEIBHOU AEATENIbHOCTU. McciaenoBaTenbCKkuii METOX
SABJISIETCS yCJIOBUEM (OPMHUPOBAHUS HUHTEpeca, MOTPEOHOCTH B CaMOCTOSITEIbHOM,
TBOPUYECKOMN JEATEIBHOCTH YUYaIIUXCS.

HccnenoBaTtenbCKuil MPOLECC COCTOMT M3 HECKOJIBKMX JTaIlOB: Pa3eieHUe
CMECH BEIIIECTB, BBIJICTICHUE MOJICKYJI ONPEACIEHHOTO CTPOSHHUS, UX UICHTH (PUKALUS U
U3y4YEeHHE POJIU B META0OIH3ME.

3aHATHS MHTETPUPYIOT TECOPETUUYECKUE 3HAHUS, U NPAKTUYECKHUE YMEHHUS, U
HABBIKM YyYalIUXCSd B €JWHOM IMPOIECCe NCITEIHHOCTH Y4eOHO-HCCIIEI0BATEIbCKOTO
Xapakrepa.

[Tocobue comepXUT METOAUYECKHE KOMMEHTAapUU IO OpraHu3aluu 3aHSITHI
(ocobeHHOCTH, CTPYKTYpa, CoaepKaHue, BUIbI JeATeIbHOCTU, (POPMBI 3aHITUH U T. I.).
Ha 3ansTtusix ywammecss pa3BUBAIOT aHAIUTHYECKHE CIIOCOOHOCTH MpPHU TMPOBEICHUU
NPAKTUYECKUX PabOT, YCTAHABIMBAIOT MPUYUHHO-CJIECICTBEHHBIE CBSI3U MPU NU3YUCHHUU
METOJIOB OMOXMUMUH, Y3HAIOT O BOBMOXHOCTSIX UX MPUMEHEHUS B MEIUIIUHE, TUIIEBOM
IPOMBIIIEHHOCTH, (papMalieBTHKE.

Ilenesasn ayoumopusn

VYyamumecs 10 wm 11 xmaccoB 001meo0pa3oBaTeNbHBIX MIKOJ, KOTOpPBIE
ob0opynoBaHbl «IIKOTEHBIMU KBAHTOPUYMAaMU.

Henv npocpammor

O3HaKOMUTHh ydYaIIUXCSI C OHWOXMMHEH KaK HayKOW JKCIEPUMEHTaJIbHOMH,
coueraronieii B cebe OpraHMYecKyr0 XHMHIO M Ouojorui. Takke MaHHBIH Kypc
MOMOKET C(HOPMHUPOBATH HABBIKM CAMOCTOSITEIbHON PaOOTHI ¢ TU(POBBIMH JTaTYNKAMH,
MPOBEICHUS W3MEPEeHU W  00pabOTKM  MOJYy4YeHHBIX u3MepeHuid. Pa3Buth
MO3HABATEILHBIN MHTEPEC U METANpPEIMETHBIE KOMIETCHIIMU OOYYarOMIMXCS uepes
MPAKTUYECKYIO ESITEIBHOCTD; PACIIUPHUTH, YTIAYOUTh U 000OITUTH 3HAHUS O CTPOCHHH,
CBOMCTBaX W (PYHKIUAX OMOMOJIEKYIN; c(POpMUPOBATH YCTOWYHMBBIM HHTEPEC K IMPO-
(dbeccnoHaIBHOM AESITEIHPHOCTH B 00JIACTH €CTECTBEHHBIX HAYK.



Ils1anupyemble pe3yabTaThl OCBOCHUSI Y4eOHOro npeamera « Du3nkay» ¢
ONMCAHHUEM YHUBEPCAJIBbHbIX YU4eOHBIX IeMCTBHUI, JOCTUTAeMBbIX 00yYAIOIIIUMHUCH

JInuHOCTHBIE pe3yJIbTAThI

JIMYHOCTHBIMH ~ pe3yibTaTaMH W3ydeHUs TmpeameTa «Dusnkay SABIAIOTCS
CJICTYIOIINE YMCHHUS:

1) oco3HaBaTh €AMHCTBO M IEJIOCTHOCTh OKPYKAIOIIETO MHPa, BO3MOXHOCTH €0
MMO3HABAEMOCTH W OOBSICHUMOCTH Ha OCHOBE JOCTHKCHHH Hayku. [locTemeHHO
BBICTPaWBaTh COOCTBEHHOE I€JI0CTHOE MUPOBO33PCHHE:

* BBIpa0aThIBaTh CBOM COOCTBEHHBIC OTBETHl HA OCHOBHBIC KU3HCHHBIC BOIIPOCHI,
KOTOPBIC CTABUT JIMYHBIA KU3HECHHBIA OTIBIT,

* YYUTHCS MPU3HABATH MPOTHBOPEUYMBOCTh M HE3aBEPIIEHHOCTh CBOMX B3IJISIOB
Ha MUP, BO3MOKHOCTb UX U3MEHEHUS;

* YYUTBCS HWCIOJIB30BaTh CBOW B3TJISAIbI HA MUP JJIsI OOBSICHCHHS pPa3IMYHBIX
CUTYaIIUH, PEIICHHS BO3HUKAIOIIMX MTPOOJIEM U U3BJICUCHUS )KHU3HEHHBIX YPOKOB;

2) 0COo3HABaTh CBOM HMHTEPECHI, HAXOAUTh M H3ydaTh B y4eOHHKAX MO Pa3HbIM
npeaMeTaM MaTepuajl, UMEIONUH OTHOIICHHE K CBOMM MHTepecaM. Mcrnoib30BaTh CBOU
UHTEpECHl  JUIS  BBIOOpA  HMHJIMBHIYaJIbHOW  0Opa30BaTCIIBHOW  TPAcKTOPHH,
NOTCHIIMATbHON  Oyaymiel mpodeccMd W COOTBETCTBYIOMIETO  MPO(HIBHOTO
oOpa3zoBaHus;

3) npuoOpeTaTh ONBIT YYAaCTHS B JieJIaX, IPUHOCIINX MOJIb3Y JIHOJISIM;

4) olleHMBATD KU3HEHHbIE CUTYAI[MH C TOYKU 3PEHHUs 0€30IacHOro o0pasa KU3HU
U COXpaHCHHUS 3JI0POBbS. YUHTBCS BBIOMpATh CTHIb TOBEACHUS, IPHBBIYKH,
oOecrieynBaromye 0€30MacHbIi 00pa3 KU3HU U COXPAHCHUE CBOETO 3JI0POBBS, a TAKKe
OJIM3KUX JIFOJICH M OKPYIKAFOIIHNX;

5) olleHMBaTh KOJOTHYECKUN PUCK B3aMMOOTHOIICHHH YEIIOBEKA U IPUPOIBL.
®opMUPOBaTh IKOJOTHUECKOE MBINLJICHUE: YMCHHUE OICHHUBATH CBOKO JICATEIBHOCTh M
IOCTYIIKH JIPYTUX JIFOJICH C TOUKH 3PCHHS COXPAHCHUS OKPYKAIOIEH CPeJIbl.

MeTanpeaMeTHbIe Pe3yJbTaThl

MeranpeIMEeTHBIMU pe3yJibTaTaMUd HU3y4deHUs mpeamera «Dusmka» SBISIETCS
dbopmupoBanue YV/I.

PeryastuBusbie YY /|

» CaMOCTOATENHbHO OOHAPYX)UBAaTh U (HOPMYIUPOBATH MPOOJIEMY B KIACCHOU H
WHJMBHUIYaJIbHON Y4eOHOU eI TEIIbHOCTH.

* BeigBurate Bepcuu pemieHus MpoOJIeMbl, 0CO3HABATh KOHEYHBIM PE3yibTarT,
BBIOWPATH M3 MPEIOKEHHBIX CPEICTB M HICKATh CAMOCTOSTEIBHO CPEICTBA TOCTHIKCHUS
LETIN.

* CocTaBnATh (MHAMBUAYAIbHO WM B TPYNIIE) IJIaH PEIICHUS POOJIEMBI.

* PaGoTtas no npennokeHHOMY U (UMW) CAMOCTOSITENIbHO COCTaBJICHHOMY IJIaHy,
UCIIOJIb30BaTh HApSy C OCHOBHBIMH CpPEACTBAMHU M JIOMOJHUTEIbHBIE: CIHPABOYHYIO
auTepaTypy, huznueckue npudopbl, KOMIBIOTED.

* [nanupoBaTh CBOIO MHANBUYATBHYIO 00Pa30BaTEIbHYIO TPACKTOPHUIO.

* PaGoTaTh 10 CaMOCTOSITEILHO COCTABJICHHOMY ILIaHY, CBEPSISICh C HUM U LETbIO
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JCSATEILHOCTH, HCIPaBIss OMIMOKH, WCIOJB3Yys CaMOCTOSATEIbHO I0J00paHHBIC
CpeacTBa.

* CaMoCTOATENIbHO OCO3HAaBaTh IPUYMHBI CBOErO yCIEXa WIM HEyCclexa u
HaxXOJIUTh CIIOCOOBI BBIXOJ1a U3 CUTYyalluu HEyCIexa.

* VYMerb OLEHUBAThb CTENEHb  YCIEUIHOCTH CBOCH  HMHAUBHUAYAIBHOMN
00pa3oBaTeIbLHOMN AESATEILHOCTH.

® I[aBaTB OLCHKY CBOMM JIMYHOCTHBIM Ka4C€CTBaAM M YCpTaM XapaKTcpa («KaKOB
51))), OIpCACIIATL HAIIPAaBJICHUA CBOCTO PA3BHUTHA («KaKI/IM A X049y CTaTb», «4TO MHEC JIAd
9TOI0 HaaAo0 CI[CJIaTB»).

ITo3naBareabHbie YY ][

® AHaJII/IBI/IpOBaTB, CpaBHUBATD, KJ'IaCCI/I(l)I/IL[I/IpOBaTB u O606H_I21T]':> HN3YYCHHBIC
ITOHATHA.

* CTpouTh JIOTUYHOE PACCYXJCHHE, BKIIIOYAIONIEE YCTAHOBJIECHUE NPUYMHHO-
CJIEJICTBCHHBIX CBSI3EH.

® Hpe}ICTaBJISITI) I/IH(l)OpMaIII/II-O B BHJC KOHCIICKTOB, Ta6JII/III, CXEM, Fpa(l)I/IKOB.

* IIpeoOpa3oBbiBaTh WHGOPMAIIMIO W3 OJHOTO BHJAa B JAPYrod W BBIOUPATH
ynoOHy0 1151 ce0st popMy DUKcauK U MpeICTaBICHUST HHPOpMAITUH.

* Hcnoaw3oBaTh pas3IMdHbIC BHUIAbI YTCHUMA (I/I3y‘IaIOHI€€, IMPOCMOTPOBOC,
O3HAaKOMMHMTCJIBHOC, HOI/ICKOBOG), HpI/IéMBI CJIyoiaHUs.

* CamoMy co3iaBaTh MCTOYHHMKH WH(GOpPMAIMU Pa3HOTO TUIA MU JJIsl Pa3HbBIX
ayJIuTOpHUiA, cOOII0IaTh MTpaBuiIa HHGPOPMAIIMOHHON 0€30MacHOCTH.

* YMETh UCIOJIb30BaTh KOMIIBIOTEPHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH KaK
WHCTPYMEHT JJI JOCTHKECHHUSI CBOUX LEIICH.

* YMeTh BbIOMpaTh aJ€KBATHBIE 3ajadye IMPOTpaMMHO-aNMapaTHhIE CPEJICTBA U
CEPBHCHBI.

Hpeamernsbie YY /I

[Tpu oOyuenun GuzMKe NeATeTbHOCTh, CBA3aHHAS C MPOBEACHUEM (PU3NYECKOTO
HKCIIEPUMEHTA, OKa3bIBaeTCsd KOMIUIeKCHOW. OHa BKIIOYaeT B ceOs psJ ITAmoB:
IUTAaHUPOBAHUE, MOJICTUPOBAHKUE, BBIIBIDKCHHE THIOTE3, HAONIOJCHHE, 000D
npuOOpPOB W TMOCTPOCHHUE YCTAHOBOK, H3MEpPEHHUE, MpPEACTaBICHHEe H 0000IIeHHE
pe3ynbTaTtoB. [l OCBOCHUS YKa3aHHBIX ATAllOB MPHUMEHSETCS SKCIEPUMEHTAIbHBIN
METOJT U3y4eHUs (PU3NICCKUX SIBJICHUI U MPOIIECCOB.

[Ipu momroroBke ywammxcsi 11 kmacca k cmade EI'D mo ¢usuke cremyer
chopMHpOBaTh Y HUX YMEHHE pemiaTh HKCIEPUMEHTaIbHBIC 3a7adyu. B mpormecce ux
BBITIOJTHEHUSI MOXXHO TOBTOPUTH 3HAYHUTENBHBI OO0BEM MPOWIEHHOTO Y4eOHOTO
Marepuana.

[Iprmep 3KCIEPUMEHTATBHOTO 3a1aHUSA

3akpenure k€00 B IITAaTUBE M YCTAHOBUTE HAKIIOH XEloOa TakuM 00pa3om,
YTOOBI MIAPUK MTPOXOAUI BCIO IJIUHY KEN00a.

Hcnonws3ys umeroiiye 3HaHus, ONpeieNITe: a) YCKOPEHHE IapuKa; 0) CKOpOCTh
IapuKa B KOHIIE xkEnoda.



VYkaxure, Kak U3MEHSIOTCA cienyoume (U3n4ecKue BeITUYUHBI PU JBUKEHUU
apuKa BBEpX MO0 KEN00Y: a) CKOPOCTh; 0) YCKOpPEHUE; B) MOTEHIIMANIbHAS YHEPTHUS; T)
UMITYJIbC; /1) KMHETUYECKasl SHEpPrus; €) MOoJiHasg MEXaHWYecKas SHEPIrus B pealibHbIX
yCIIOBUAX (C y4€TOM TpeHUs); 5K) MOJHAs MEXaHM4YeCKas SHEpPrusi B HJEaJbHBIX
ycnoBusx (0e3 yuéra TpeHus).

Pemenue skcnepuMeHTaNbHBIX 3a7a4 (OPMUPYET Yy YHaLIUXCS CIEIYIOIIUe
YMEHUS:

* IPOBOJAHUTH Ha6J'HOI[CHI/I$I H OITKMCBhIBATH HUX,

¢ 3a44aBaTb BOIIPOCBI W HAXOJAUTb OTBCTbHI HAa HHUX OIBITHBIM HYTéM, T. €.
IJIaHUPOBATH BBIITOJIHCHUC HpOCTCfIHIHX OIIBITOB,

* IPOBOAUTH NpPSIMbIE U3MEPEHUS MPU MOMOIIM HAauOOJee YacTO MCHOIb3YEMBbIX
npuOOpOB;

* IPEJICTABIATH PE3yJIbTaThl U3MEPEHUH B BUJIE TAOJIHIL;

* JIeTIaTh BBIBOJIBI HA OCHOBE HAOJIIO/ICHHUIA;

* HAXOJUTh MPOCTEUIINE 3aKOHOMEPHOCTH B MPOTEKAHUU SIBIEHUWA U OCO3HAHHO
UCIIOJIb30BaTh MX B TOBCEAHEBHOM >KM3HHU, COOJIOJAs pa3yMHbIE MpaBUiia TEXHUKU
0€30MacHOCTU U MTPOTHO3UPYS MOCIIEICTBUS HEMPABUIbHBIX JCHCTBHIA.

BrinmonHenne 1abopaTopHbIX padboT (U3HUECKOro MPAaKTUKyMa JOJHKHO OBITh
CBSI3aHO C OpraHu3alyeldl CaMOCTOSITENIbHOW M TBOPYECKOM NEATEIBHOCTU YYalluXCS.
Bo3MOXHBII BapuaHT WHAMBUAYAIU3allUM PabOTBI — H3TO MOAOOP HECTaHIAPTHBIX
3aJlaHUii TBOPYECKOTO XapakTepa, HampuMep IOCTaHOBKAa HOBOW J1abopaTopHO
paboThl. OpUTrHHATBEHOCTH TAKOTO 33/IaHUS 3aKJIIOYAETCS] B TOM, YTO YYalllUiCs IEPBBIM
COBEpIIAET OIpeAeNIEHHbIE JIeUCTBUS IO BBIMOJHEHUIO JabopaTopHbii padoTel. [Ipu
ATOM pe3yibTaT €ro SKCIEPUMEHTAIBHON JeATEIbHOCTH MEPBOHAYAILHO HEU3BECTEH HU
€My, HU YYUTEITIO.

dakTUYECKU 3/1€Ch MPOBEPSAETCA HE CTOJIBKO 3HAHUE KAKOT0-IM00 (pr3nyeckoro
3aKOHA, SIBICHUS WM TPOIECCa, CKOJIBKO CIOCOOHOCTh y4allerocsi K MOCTaHOBKE U
BBHITIOJTHEHUIO (DU3UYECKOTO dKcTepuMenTa. [IpoBens cepruro HeOOXOAMMBIX U3MEPECHHM
Y BBIYMCJIEHHWM, OH OLICHMBAET IMOTPEIIHOCTH U3MEPEHUN W, €CIU OHHU HEJIOIYCTHMO
BEJIUKU, HAXOJIUT OCHOBHBIE HCTOYHUKH OITUOOK M MPOOYET UX YCTPAHUTD.

JpyruMm ydammmcsl Kiacca MOKHO TIPEIJIOKUTh WHIWBUIYAIbHBIC 3aaHus
MCCJIEIOBATEILCKOTO XapakTepa, B XOJE BBHIMIOJHEHUS KOTOPBIX OHHU TMOJydaT
BO3MOXHOCTh OTKDPBITh HOBBIE, HEW3BECTHBIC 3aKOHOMEPHOCTH WM JaXe CO3/aTh
nzobpereane. (CaMOCTOSITENIBHOE OTKPHITUE W3BECTHOTO B (U3MKE 3aKOHA WIH
«300peTeHue» crnocodba m3MepeHus: (HU3NIECKON BEITMYHUHBI SBISECTCS OOBEKTHBHBIM
JI0Ka3aTEeTLCTBOM CIOCOOHOCTH yYalIMXcsl K CaMOCTOSITEIbHOMY TBOpUYeCTBY. B
pe3ynbTate TaKoW JCATENbHOCTH y HHX (OPMHPYETCS YBEPEHHOCTh B CBOUX
WHTEJUICKTYaTbHBIX CITOCOOHOCTSIX.

B mpomecce 3KCMEpUMEHTANTBHOTO WCCICNOBAHUS (PU3WUECKUX  SBICHUN
(mporieccoB) 1 00OOIIEHUS TOIYYEHHBIX PE3yJIbTATOB yUalllhecs OIKHbI HAyUYHUThCS:

* yCTaHABIMBaTh (YHKIIMOHAIBHYIO CBS3b M B3aMMO3aBHCHUMOCTDH SIBICHHM
(TiporieccoB);



* MOJICJIUPOBATH SIBJICHUS (ITPOIIECCHI);

* BBIIBUTaTh TUIIOTE3bl, SKCIIEPUMEHTAIBHO IIPOBEPSITh UX U MHTEPHPETUPOBATH
IIOJIyYEHHBIE PE3YIIBTATHI;

* u3y4yaTh (PU3WYECKHE 3aKOHbl M TEOPUH, YCTAHABIMBATH TIpPaHUIBl HUX
MPUMEHUMOCTH.

KommynukatusHabie YV /]

* OrcrauBasi CBOIO TOYKY 3pEHHsI, IPUBOJUTH apryMEHThl U MOATBEPKIATh UX
(pakTamu.

* YMeTh B AUCKYCCHUHN BbIIBUI'daTb KOHTPAPIrYMCHTHI, Hepe(bpaz,HpOBaTb CBOIO
MBICJIb (BJIaI[eHI/Ie MCXaHHU3MOM J3KBHUBAJICHTHBIX SaMeH).

* Yuuthcs KPpUTUYHO OTHOCUTHBCA K CBOCMY MHCHHIO, YMCTH IIPU3HABATH
OITMOOYHOCTH CBOETO MHEHHMS U €TI0 KOPPCKTUPOBATS.

* Paznnuath B NHCBbMEHHOM M YCTHOM peyd MHEHuEe (TOUKY 3peHus),
J0Ka3aTeabCTBa (apryMeHThl, (DAKThI), TUIIOTE3bI, AKCHOMBI, TEOPHUH.

* YMETh B3IVIIHYTH HA CUTYyallUuIO C WHOU MMO3UNHN U A0TOBApPUBATHCA C JIFOABMU,
MPUACPKUBAOIINXCA MHBIX TOYCK 3PCHUA.

[IpeameTHbIe pe3ynbTaThI
BrInmyCKHUK Hay4YUTCS:

* JIEMOHCTPUPOBATh Ha TpPHUMEpPaxX pPOJb MU MecTo (PU3MKH B (HOPMUPOBAHUU
COBPEMEHHOW Hay4YHOM KapTHHBI MHpA, B pPa3BUTUH COBPEMEHHOW TEXHUKU H
TEXHOJIOTUH, B TPAKTUYECKOMN JESITEIILHOCTH JIOCH;

* JIEMOHCTPUPOBAaTh Ha MPHUMEpPaX B3aUMOCBS3b MEXAY (PU3UKOM U APYTUMHU
€CTECTBEHHBIMHU HayKaMu;

¢ yCTaHaBJIMBATb B3aMMOCBA3b CCTCCTBCHHO-HAYYHBIX SIBJICHUU U IMPUMCHATDH
OCHOBHBIC (1)I/ISI/I‘I€CKI/IC MOACIN AJIA UX OITMCAaHUA U O6’bﬂCHCHI/I5I;

* HUCHOJB30BaTh WHGOOpPMAIUI0 (PU3MUECKOTO COAEpNKAHUS TMPU  PEHICHUH
y4eOHBIX, MPAKTUYECKHX, MPOCKTHBIX W HCCIEAOBATEIBCKUX 3a/lad, WHTETPUPYS
UH(OPMAITUIO U3 PA3IMYHBIX HCTOYHUKOB U KPUTHYECKHU €€ OLICHUBAS;

* pa3nMyaTh ¥ yMETh UCIIOIBH30BATh B YUEOHO-UCCIEIOBATEIBCKON NEATeIbHOCTH
METO/Bl HAY4YHOTO TMO3HaHWs (HAONIONECHHE, OMHCAHWE, W3MEpPEHHE, IKCIECPUMEHT,
BBIIBUKCHUE THUTIOTE3bI, MOJICTTUPOBAHKE U JIP.) i (POPMBI HAYIHOTO TTO3HAHUS ((haKThI,
3aKOHBI, TEOPUH ), IEMOHCTPUPYS HA IPUMEPAX UX POJIb U MECTO B HAYUYHOM [O3HAHUU;

* MPOBOANTH MPSIMbIC U KOCBEHHBIC M3MCHECHHS (PM3UUECKUX BEIMYUH, BHIOMpAS
M3MEpUTEITbHBIE TPUOOPHI C YIETOM HEOOXOUMON TOYHOCTH U3MEPEHUH, TIIAHUPOBATH
X0l M3MEPEHHM, TMOJIydaTb 3HAYCHHE U3MEPAEMOM BEJIMYMHBI W  OLIEHUBATh
OTHOCHUTEHHYIO TIOTPEIIHOCTH TI0 33IaHHBIM (PopMyIiaMm;

* IPOBOAUTH MCCJIEAOBAHUS 3aBUCUMOCTEH MEXAYy (PU3WUYECKUMH BEIMYMHAMM:
MPOBOJUTh U3MEPEHUS U ONPEACISATh HA OCHOBE MCCIICAOBAHUS 3HAYEHUE MApaMETPOB,
XapaKTepU3YIOIKNX JTaHHYK 3aBUCHUMOCTh MEXAY BEJIUYMHAMHU, W JI€JIaTh BBIBOJ C
YYETOM IMOrPEIIHOCTA U3MEPECHU;

¢ HCIIOJIB30BATh JIA OIIMCAHHUA XapaKTCpa IIPOTCKAHMA (1)I/IBI/II-ICCKI/IX mponecccoB
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(I)I/ISI/I‘IGCKI/IG BCJIMYMUHBI U ICMOHCTPUPOBATHh B3AUMOCBA3b MCIKAY HUMU,

* HCIOJB30BaTh ISl ONMMCAHUS XapaKTepa MPOTEKaHUs (PU3NYECKUX MPOLECCOB
(u3nyeckre 3aKOHbI ¢ Y4ETOM I'PaHULl UX TPUMEHUMOCTH;

* pemaTh Ka4eCTBEHHBIC 3a/lauyd (B TOM YMCIIE U MEXKIIPEIMETHOTO XapaKTepa):
UCTIONB3Yysd MoAenH, (U3MYECKHE BEIUYMHBI M 3aKOHBI, BBICTpAWBATh JIOTHUYECKU
BEPHYIO LIENOYKY OOBSICHEHUS (JOKa3aTeabCTBA) MPEAJIOKEHHOTO B 3ajade IMpolecca
(siBNIEHUSA);

* pemaTh pacy€THBIC 3aJ]a4M C IBHO 33JJaHHON (PU3NYECKON MOJEINIbIO: HA OCHOBE
aHanM3a YCIOBUS 3aJladyd BBLACNATH (DU3UUYECKYI0 MOJENb, HAaXOAUTh (U3nYecKue
BEJIMYMHBl U 3aKOHbI, HEOOXOJIMMbIE W JIOCTATOYHBIE aJisi €€ pelIeHHs, TPOBOIUTH
Pacy€Thl ¥ IPOBEPATH MNOJYUEHHBIN PE3yJIbTAT;

¢ YYUTHBIBATH TpaHUIBl MNPUMCHCHUA H3YUCHHBIX (I)I/ISI/I‘IGCKI/IX MOI[CJ'ICI\/JI pu
peUICHUHN (1)I/ISI/IIICCKI/IX U MCXKIIPCAMCTHBIX 3a1a4,

* WCIIOJIb30BaTh MHGOPMAIMIO W TPUMCHATh 3HAHUSA O TMPHUHIUIIAX PaOdOTHI W
OCHOBHBIX XapaKTECPHCTHKAX HM3yYCHHBIX MAIllMH, MPUOOPOB M JPYIUX TEXHUYCCKUX
YCTPOMCTB Il PENICHUS TMPAKTUYECKUX, YICOHO-HCCIICAOBATEIBCKIX M TPOSKTHBIX
3ajad;

* UCIOJIb30BaTh 3HAHUS O (PU3HUECKHX OOBEKTaxX W IMPOIECCaX B MOBCEIHEBHOM
KU3HM 111 oOecrieueHus O€30MacHOCTH TMpU  OOpalleHHuH ¢ MpudopaMu |
TEXHUYCCKUMHU yCTPOWCTBAMHU, [UJISI COXPAHEHHS 370POBbsI W COOJIOJCHHS HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKpPYXAlOIIeW cpeje, sl NPUHATHS pPEIIeHUH B
TIOBCETHEBHOM JKU3HHU.

BI)IHYCKHI/IK IMOJTYYHUT BO3MOKHOCTb HAYUUTHCA:

* IOHUMATh U OOBSICHATH LIETTOCTHOCTh (PU3MUECKON TEOPHH, Pa3IudaTh TPAHUIIBI
e€ MPUMEHUMOCTH U MECTO B PANLY APYTUX (HU3HUECKUX TEOPHIL;

¢ BJIAACTH HpI/IéMaMH IMOCTPOCHHUA TCOPCTHUYCCKUX JOKA3aTCJIIbCTB IMPOTCKAHUA
(1)I/I3I/I‘-I€CKI/IX SIBICHUU U IMponcCCOB Ha OCHOBC ITOJIYYCHHBIX TCOPCTUICCKUX BBIBOJOB H
JOKa3aTCJIbCTB,

* XapaKTEpHU30BaTh CUCTEMHYIO CBA3b MEKIY OCHOBOIIOJIATAIOIMIMMHU HAayYHBIMHU
MOHATUSIMHM: TIPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, IOJE), JBUXKEHHE, CHJIA,
SHEPTHUS;

¢ BbIABHUI'aTh TUIIOTC3bI HA OCHOBC 3HAHHA OCHOBOIIOJIArarOmmXx 3aKOHOB,
¢ CaMOCTOATCIIBHO INIaHNPOBATh U IIPOBOJNTDH (1)I/IBI/ILI€CKI/IG OKCIICPHUMCHTHI,

* XapaKTepu30BaTh TJIO0ATBHBIC TPOOJIEMBI, CTOAIIAE TEPENl YEeTOBEYECTBOM:
OYHEPreTUYECKUE, CHIPHEBBIC, DKOJIOTHYECKUE, — M POJb (PU3UKU B PEIMIEHUH DTUX
mpoodem;

* pemaTh MPaKTUKO-OPUCHTUPOBAHHBIC KAYECTBEHHBIC M PACUETHBIC (PU3HUECKHE
3a/1a4i C BHIOOPOM (PUBMYECKON MOJENIU, HCIOJIb3Ysl HECKOJIBKO (PU3NUECKUX 3aKOHOB
unu  GopMmyJ, CBS3bIBAIONIMX M3BECTHbIE (PU3UYECKHUE BEJIMYMHBI, B KOHTEKCTE
MEXIIPEIMETHBIX CBSI3CH;

* OOBSICHATH NPUHUUIIBI PaOOThl W XAPAKTEPUCTUKH H3YUCHHBIX MAIIIWH,
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nprUOOPOB U TEXHUYECKUX YCTPOUCTB;

* OOBACHATH YCIOBUS TpPUMEHEHHS (HU3UUYECKUX MOJENEH TMpU PEIICHUU
¢uznueckux 3anay, HaXOAUTh AaJECKBAaTHYIO MPEMJIOKEHHOW 3anaye (U3HYECKYIO
MO/IeJIb, pa3pemiaTh NpodieMy Kak Ha OCHOBE MMEIOUIUXCS 3HAHUM, TaK U MPU MOMOILHU
METO/I0B OLICHKH.

Conepikanue Kypca
10 KJTACC

Pa3znen 1. MEXAHUKA (26 4)

Kakoe nBuxeHue Ha3bIBaeTcs paBHOYCKOpeHHbIM? Kak H3MeHseTcs CKOpOCTb
OpSIMOJIMHEMHOTO PaBHOYCKOpEeHHOro JBikeHus? Kak mnpeactaBuTh rpadpudecku
PaBHOYCKOPEHHOE MNpAMOJUHENHHOe nBrkeHue? JleficTBUeM KakuX Ccuil OOBICHSETCS
XapakTep JBWKEHHUS TMOJABEIICHHOr0o Ha HUTH mmapuka? OT 4Yero 3aBUCUT €ro
LHEHTpOCTpeMuTeENbHOE yckopeHue? KakoBa npupoaa cui tpeHusa? Kakue cymecTByroT
crocoObl YMeHbIlIeHUs U yBenauueHus TpeHusi? Kakue Buabl TpeHus BaM u3BecTHbI? OT
KaKUX BEJIMYMH 3aBUCAT Pa3jIMYHbIe BUIBI CHJI TpeHus? UTo Takoe MMITYyJIbC Tejla U
UMIyJbe cwibl? B uéM pasnuune BHEUIHUX W BHYTPEHHUX CHJI, JEHCTBYIOIIUX B
cucteme Ten? B uéMm 3aknmrodaeTcst 3aKOH coxpaHeHus umiysbca? Kak NpuMeHUTs ero
JUIs ONIMCaHUs PEAKTUBHOIO IBUKECHHUSA ?

Pasnen 2. MOJIEKYJIAPHASA ®U3UKA. TEPMOJINHAMMUMKA (17 4)

Kakne mapameTpsl ONUCHIBAIOT COCTOSIHUE HealbHOTO ra3a? YTo Takoe yHUBEpCaIbHas
razoBas noctosinHasi? Kak 3anuceiBaeTcsi ypaBHeHue MenneneeBa — Knalinepona? Uto
Takoe Tra3oBble 3akOoHBI? Kakoil mporecc Ha3bIBaeTCsA: a) H30TEPMUUYECKUM; O)
M30XOPHBIM; B) m300apHBIM? Kak mpoBEepuTh Ha ONBITE BBIMOJHEHHE 3aKoHa [ ei-
JIroccaka? Kakoid map Ha3plBalOT HaChIIEHHBIM? YTO Takoe JAMHAMHYECKOE
paBHOBecue? Ilpu Kakux YyCIOBHSX BO3MOXKEH IMpouecc kuneHua? Yrto Takoe
a0COIOTHAS. ¥ OTHOCUTENIbHASI BIAXXHOCTH Bo3nyxa? Kak paboraer mcuxpomerp? Urto
n3yyaer tepmoanHaMuka? Uto Takoe BHYTpeHHssl 3Heprus tena? Uem omnpenensiercs
BHYTPEHHsISI DJHEpPrus wuueanbHOoro rasza? Yro moOHMMAOT 1o paboToil B
TepMOJIUHAMUKE?

Pazgen 3. JJIEKTPOANHAMMUKA (25 4)

UTto Ha3bIBalOT BOJBT-aMIIEPHOW XapaKTepUCTHUKOM mpoBoAHUKAa? UTO Takoe
ANEKTPUYECKOE cOoNpoTuBieHne? OT KakKuX BEIMYMH OHO 3aBUCHUT? UTO yTBep:KIaer
3akoH Oma ans yyactka uenu? Kak Ha OmnbITe MPOBEPUTH OCHOBHBIE 3aKOHOMEPHOCTHU
MOCJIEIOBATENILHOIO W TMApajUIEIbHOTO COCIUHEHUS PE3UCTOPOB M CIPABEIIMBOCTH
dbopmyn mist  pacu€Tra SKBUBAJIEHTHOro compotuBieHuss? Yto Takoe paboTa
anekTpuyeckoro Toka? Kak paccuuratb MOITHOCTh TOKa?

Uro yrBepxkaaer 3akoH [[xoyns — Jlenna? Kak Ha mpakTuke ONpenenTh 3HAUEHUE
OJ1C ncrounuka Toka? MOKHO 1M KOCBEHHBIMH U3MEPEHUSIMHU OINPEACIUTh 3HAUEHHE
BHYTPEHHETO CONPOTUBIICHUSI HICTOUHUKA TOKA?
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11 KVIACC

Paszen 1. DJAEKTPOTUHAMUKA (20 u)

Kak 00BsICHUTH B3aUMOJEHCTBHUE TPOBOJHUKOB C TOKOM? YTO Takoe MarHUTHOE MoJie?
KaxkoBrsl ero xapakrepuctuku? Yto Takoe MarauTHas MHAYKUIUA? [Ipy Kakux ycloBHUsAX
B 3aMKHYTOM MIPOBOJAHUKE BO3HUKAET WHIYKIIUOHHBIN TOK?

Pasnen 2. KOJJEBAHMS U BOJIHBI (20 9)

Yro Ha3bpIBalOT MexXaHWYecKUMHU KoyieOauusamu? Kakue Buapl kosiaeOaHuUil ObIBAIOT?
KakoBbl ycioBusi ux Bo3HukKHOBeHUsA? UTo Takoe masTHuUk? Kak omucarh JIBUKEHUE
MaTeMaTH4ecKoro MasTHuka? Kak ompeaenuth BEIUYUHY YCKOPEHHUS CBOOOJTHOTO
najieHuss TpH TIOMOINM HUTAHOrO MasTHUKa? UTo Ha3pIBAlOT TMEPEMEHHBIM
AIEKTPUUYECKUM TOKOM U KaKOBBI YCJIIOBHS €r0 CYIIECTBOBAHUS?

Kak matematnuecku omucaTh BBIHYXKJCHHBIC dJIEKTpHUeckue kosiebanusi? YUto takoe
aKTUBHOE compoTuBieHue nenu? Kak onpenenuTs 3HAUCHUS CHIIBI TOKA, HATIPSKEHUS U
MOIITHOCTH B IIENHU MepeMeHHOro Toka? KakoBbl yCIIOBUS BOSHUKHOBEHHUS PE30HAHCA B
ANEKTPUUYECKOM KosiebaTelbHOM KOHTYype? Kakum oOpa3oMm sBICHHE IIEKTPUUECKOTO
pEe30HaHCca UCTIOJIB3YeTCs?

Kakue w™aremaTudyeckue ypaBHEHHS OIHUCHIBAIOT BBIHYKJICHHBIC JJICKTPUUYECKUE
konebanua? Kakumu mpeumyiiecTBaMu o0JialaeT TMEPEeMEHHBIH TOK B CPaBHEHUU C
nocTOosTHHBIM? Kak MpoucXOAuT reHepUpPOBAaHKE MEPEMEHHOTO JICKTPUISCKOrO0 TOKa?
Jlns dero mpemHazHadeHbl TpaHchopmatopei? B 4éMm 3akimrodaercss NPHHIUIT HUX
enucTBusa?

Pa3nen 3. OIITUKA (16 4)

Kak ompenenuTs ONBITHBIM MYTEM  BCIMUMHY  OTHOCHTEIBHOIO  IOKa3aTess
npesiomiicHus crekiia? Kak onpeneauTh ONbITHBIM MYTEM BEJIMYHMHBI ONTHYCCKON CHIIBI
auH3bl?  Kakwe CylmmecTBYIOT METOABI  ONpeleicHUs (OKYCHOIO  PacCTOSHHS
cobuparoieit JTMH3bI?

Y4eOHO-TeMaTHYECKOE IITIAHNPOBAHUE

10 kaacc
Ne | HazBanme TeMbl KonuaecTBo
JacoB
1. | Pazgen 1. MEXAHUKA 26
2. | Pazgen 2. MOJIEKYJISIPHAA ®U3UKA. TEPMO/JIMMHAMUKA 17
3. | Pazgen 3. DJIEKTPOAMHAMUKA 25
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| Beero | 68

11 kaacc
Ne i/t | Ha3zBanue TeMbl KonuuaecTBo
JacoB

1. Paznen 1. DJIEKTPOIMHAMUKA 20
2. Paznen 2. KOJIEBAHUWA 11 BOJIHBI 20
3. Pasznen 3. OIITUKA 16
8. Pasnen 4 IIOBTOPEHUE 8

Bcero 64

DopMbI KOHTPOJIA
B noco6un npennaratorcs npuMepHble BapUaHThl KOHTPOJIBHBIX paboT K Kypcam (pusu-
ku 10 u 11 knaccos, pazpaboranusie B opmate EI'D u B kitaccuyeckom opmate 1 uc-
NOJIb3yeMblE aBTOpAaMH MpU OO0ydeHUH ydamuxcs. Kaxkaplii ydyuTelnb MOXKeT
BOCTIONIb30BAThCSl BapUaHTAMM, B3SITBIMM W3 JAPYIMX MOCOOMI WM COCTaBICHHBIMU
CaMHM YYUTEJIEM.

KonTpoabHasi pabora nmo teme «3aK0HbI NOCTOSTHHOT0 TOKa» B popmate EI'D
(10 kaacc)

Bapuanr 1

1. Ha pucynke n300paxéH rpaduk 3aBUCUMOCTU CUJIBI TOKA B IPOBOJIHUKE
OT HAIPSKEHUS MEXAY ero KoHamu. Onpeenure, 4eMy paBHO CONPOTHBIICHHE
IPOBOIHUKA.

I, MA A

6
4
2

0 Aerr e

2 U, B
I'pauk 3aBUCHMOCTH CHJIBI TOKA B IPOBOJAHUKE OT HANIPSKEHHUS MEKIY ero
KOHIIAMH

OtBer: Owm.

2. Ha pucyHnke 2 mpuBeeHa cxeMa IEKTPUIECKOH TIeTH, COCTOSIIIAsI N3 UCTOYHUKA
TOKa, ABYX PE3UCTOPOB U JBYX MCAIBbHBIX BOJIBTMETPOB. [lokazanue nepBoro
BosbTMeETpa coctasisieT 100 B. Onpenenvre nokasanue BTOPOro BOJbTMETPA.
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2 Om 8 Om

(V)
v

CxeMa 3j1IeKTPpUYECKOM Henu

OTtBeT: B.

3. B cxeme anexTpuueckoi 1emnu, n300paxkEHHON Ha PUCYHKE 3, ueanbHbIN
BOJIbTMETp NoKa3biBaeT Hanpsbkenue U = 2 B. BHyTpeHHee conpoTHBI€HHE HCTOYHUKA
Toka I = 1 Om, conpotuBienus pe3uctopoB R1 =2 Om u R2 =2 Om. Onpeaenure I/1C
VUCTOYHHUKA.

S 4

CxeMa 3J1IeKTPUYECKOM Henu

OTtBer: B.

4. ConpoTHBIICHUE KaXJI0T0 PE3UCTOPA B DIIEKTPUUYECKOH TN, CXeMa KOTOPOH
nokaszaHa Ha pucyHke 4, paBHo 100 OM. Y4acTOK NOIKIIOYEH K HCTOUHUKY
MOCTOSIHHOTO HamNpsi>)KeHUs BbiBogaMu A U B. Hanpspbkenue Ha pesuctope R4 paBHo 12
B. Uemy paBHo Hanpsixkenue UAB mexay BIBOJAAMU LENU?

Cxema 3JIeKTPHYECKOM 1enu

OtBer: B.

5. Ha pucyHke 5 npencraBieHa BoJibTaMIIEpHas XapaKTepUCTHKa pe3uctopa. Kakoe
KOJIMYECTBO TEIUIOTHI BhIAEIUTCS 3a 10 ¢ HA 3TOM pE3UCTOpPE, €CIU €r0 MOAKIIOYUTD K
WCTOYHHKY HamnpspkeHus 2 B?
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BosabTaMnepHasi XapaKTepuCTHKA pe3UcTopa

OrtBer: JIx.

6. Pesuctop conpotuienrem 2 OM MOAKIIOUEH K UCTOYHUKY TTOCTOSTHHOTO
Hanpspkenus. [lapanienbHo 3TOMY pe3ucTOpy MOAKIIOUUIIN APYTrod pe3ucTop
conpotuiieHrneM 4 OM. Bo ckoJibko pa3 mpu 3TOM U3MEHUIACh MOIITHOCTD,
BBIICJISIIONIASCS HA yYaCTKE IEMU, KOTOPBIM COCTOUT U3 PE3UCTOPOB?

OTtBerT:

7. Kak u3MeHsTCs MoKa3aHus BOJILTMETpa U ammepMeTpa (puc. 6), eciu Touku a u b
COEMHUTH TPOBOJHUKOM, COITPOTUBIIEHNE KOTOPOTO PABHO HYJIIO?

Cxema 3JIeKTpHYEeCKOH Lenu

JI71d KaXXK10M BEJIMYMHBI ONPENECIUTE COOTBETCTBYIOIIAN XapaKTep N3MEHECHUS

1) yBenuautcs
2) yMEHBIIUTCS
3) He U3MEHUTCS

3anumrTe B TaOIUIly BEIOpaHHBIE ITUGPHI IS KXKI0W PU3NIECKON BETMYUHBI.

[{udpsr B 0TBETE MOTYT TOBTOPSTHCS.

Cwna Toka |

Hanpsixenne U

8. K uctounmuky Toka mojcoenunéH pesuctop comnporupienneM R. Kak namenstcs
O/IC, HanpsikeHue Ha KiieMMax UCTOYHMKA Toka UBHEIIH U HAapsiKEHUE BHYTPHU
MCTOYHUKA Toka UBHYTp, €CiIu MOCiIe10BaTeNbHO K PE3UCTOPY COMPOTUBIEHHEM R

BKJIFOUUTH €€ OJUH TAKOU K€ pe3ucTop?

JI71a KaXXx a0l BEJIMYMHBI ONPEAECIUTE COOTBETCTBYIOIIUM XapaKTep N3MEHECHUS

1) yBenuuutcs
2) YMEHBIIUTCS
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3) HE U3MEHHTCS

3anuuuTe B TaOIUIly BEIOpaHHbIE HUPPHI I KaKI0W PU3NUECKON BEIUYHHBI.
I{udpel B 0TBETE MOTYT TOBTOPSATHCS.

S/C Hanpsi:xkenue Usgnewn Hanpsixenue Ugnymp

9. Pe3uctopsl moo4epéHO MOAKIIOUAOT K ICTOUHUKY TTOCTOSTHHOTO TOKA.
ConpoTuBIeHUS PE3UCTOPOB PABHBI COOTBETCTBEHHO 3 U 12 OM. MoIIHOCTh TOKA B
pe3ucTopax oanHaKoBa. UeMy paBHO BHYTpPEHHEE COMPOTUBIICHNE UCTOYHUKA TOKa?

OTBeT: Owm.

10. TIpu npoBenennn 1a60paTOpHOI pabOTHI ydauuicss coopai MEeKTPUUYECKYIO LEMb
1o cxeme, n300paxxénHoit Ha pucyHnke 7. ConpoTtusieHus pesuctopoB R1 u R2 paBubl
20 u 150 Om cootBeTcTBeHHO. ConpoTuBIIeHHE BoJIbTMETPA paBHO 10 kOMm, a
amrniepmerpa — 0,4 Om. D/1C ncrounuka pasHa 36 B, ero BHyTpeHHEE CONPOTUBIICHUE
coctasisier 1 Om.

N

\ /
N7

Cxema 3JIeKTPpHYECKO# eNnu, COOPAHHON yYaluMcst

Ha pucynke n300paxeHbl KTkl MPUOOPOB C TOKA3AHUSIMHU, KOTOPBIE MOIYUYHIT y4a-
muiics. MicripaBHBI 11 TPUOOPHI MIIH JKE€ KaKOW-TO M3 HUX JaET HEBEPHBIE MTOKa3aHUsA?

11. Pe3suctops! conpotusieHussMu 100 u 200 OM coequHuIM napamuiesibHO U
MOAKITIOYUIIA K HUM MOCJEA0BATENBHO €1I€ OJIUH PEe3UCTOp conpoTuBiaeHueM 50 Om.
[Tonmy4uBITyrocs 1IeNOYKy pe3uCTOPOB MPUCOSAUHIIIN K OaTapeiike. Hapucyiite cxemy
JTAHHOM SJIEKTPUUECKON 1enu. B kakoM 13 pe3sucTopoB BIIENSETCS OOJIbIIE BCETO
KOJIMYECTBA TEIUIOTHI? BO CKOJIBKO pa3 pa3ianyaroTcs TEIIOBbIE MOUTHOCTH B
pesucropax conpotuieHussMu 50 u 200 Om?

OrtBer:

OTBETHI:

1 2 3 4 5 6 7 8 9
2 80 5 36 80 15 33 312 6

Kpurepuu oneHuBaHmsi:
3aganusa Ne 1—6 onennBarorcs B 1 0amn, 3aganust Ne 7—9 — B 2 Oaiuia, a 3a7aHus
Ne 10, 11 — B 3 Gara.
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Uroro 3a pabdory: 18 6amos.

Onenka «2» «3» «4» «5»
Jlnana3zoH 0-7 8-11 12-15 16-18
OayIoH
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