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IHosicHuTEeIbHASA 3alIMCKA

AKmyanvHoCmb RPOCPAMMBbL

[Iporpamma wuMeeT COLMANbHYIO 3HAYUMOCTh JJIi  HaIero oOOIIecTBa.
Poccuiickomy 00111€CTBY HYXKHBI 0Opa3oBaHHBIC, HPABCTBEHHBIC, MPEANPUUMYUBHIC
JIOJIU, KOTOPhIE MOTYT CaMOCTOATEIbHO MPUHUMATh OTBETCTBEHHBIC pEIICHUS B
CUTyallusiX BBIOOpA, MPOTHO3UPYS HMX BO3MOXHBIE TociencTBus. OnHa u3 3aaad
o0pa3oBaHUs Ha CEroJiHI — BOCIUTAHHE B PEOCHKE CaMOCTOSTEIBHON JIMYHOCTH.
JlanHass mporpamMma CIOCOOCTBYET Pa3BUTHIO Yy YYaIIUXCS CaMOCTOSTEIBHOTO
MBIIUICHHS, POPMHUPYET YMEHHUSI MPUOOpPETaTh U MPUMEHSTh, MMOJIyUYCHHbIC 3HAHUS Ha
npakTuke. Pa3Butne u popMupoBaHue BhINMICYKa3aHHBIX KAYECTB BO3MOXKHO Oyarojaps
Pa3BUTHIO HAYYHO-TIO3HABATEILHOT'O HHTEPECAa BO BPEMs 3aHATHM.

Kypc mnpennasnaueH yyamuMmcsl cTapiied IIKOJIbl €CTeCTBEHHO-HAYYHOTO,
TEXHOJIOTUYECKOTO WJIM YHUBEpPCAIbHOTO Tpoduieii o0yuyeHHUs U MOXKET OBbITh, Kak
00s13aTeNIbHBIM ~ yY€OHBIM TIPEAMETOM [0 BLIOOPY YydYallerocs W3 KOMIIOHEHTa
oOpa3oBaTeIbHON OpraHU3allMy B BApUAaTHUBHOM YacTH y4eOHOTO IJ1aHa, TaK U KypcoM B
paMKax BHEYPOUHOH NEeSATEIbHOCTU W/WIW JOMOJHUTEIHHOTO oOpa3zoBanus. [locobue
PEKOMEHAYETCS UCITOJIB30BATh JJISI IPOBEICHUS AIEKTUBHBIX KypCOB.

Konnenuus coBpemMeHHOro oO0pa3oBaHUs MOAPAa3yMEBAaET, UTO YYHUTEIb
nepecTaét ObITh OCHOBHBIM HCTOYHUKOM HOBBIX 3HAHUH, a CTAHOBUTCS OPraHHU3aTOPOM
[O3HABATENIbHON  AEATEIBHOCTH yYalluxcs, K KOTOpPOM MOXHO OTHECTH U
UCCJIEA0BATENBCKYIO J€ATENbHOCTh. COBPEMEHHBIE SKCIIEPUMEHTAIbHBIE HCCIIEI0BAHUS
10 XUMUU YK€ TPYAHO MPEICTaBUTh 0€3 UCIOIb30BAHUS HE TOJBKO aHAJIOTOBBIX, HO U
U(GPOBBIX  M3MEPUTENBbHBIX MpubopoB. B  ®degepanbHOM  rocynapcTBEHHOM
obOpazoBarensHoM crtaHgapte (PI'OC) mpommcaHo, YTO OJHUM M3 YHHBEPCAIBHBIX
y4eOHBIX EUCTBUM, MPUOOPETAEMBIX YUAIIUMUCS, TOJDKHO CTaTh YMEHHUE «IIPOBEICHUS
OMBITOB, MPOCTBIX AKCHEPUMEHTAJIbHBIX HCCIECIOBAHUI, MPSAMBIX W KOCBEHHBIX
M3MEPEHUl C MCTOIB30BAHUEM aHAJIOTOBBIX U ITU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOBY.
JIsist 5TOTO yuuTeNnh (PU3UKK MOKET BOCIIOJIB30BATHCS YUEOHBIM 00OpY/IOBAaHHE HOBOTO
MTOKOJICHUS — MU(PPOBBIMU JTa00OPATOPUSIMHU.

B cocraB mentpa «llkonenbrit KBantopuym» 1o ¢usmke BXOAAT Oa3zoBas
(oOs3aTenpHasT) 9acTh M JIOMOJIHUTEbHOE OO0OpymoBaHue. bazoBas 4acTh COCTOUT U3
U(POBBIX JATYNKOB M KOMIUIEKTOB COITYTCTBYIOIIUX SJEMEHTOB IS OMBITOB TIO
MEXaHUKE, MOJEKYIsIpHOM  (u3uke, osyekTpoauHamuke u  ontuke.l{udpossie
naboparopuu 10 (U3HMKE MPEJACTABICHBI JaTYMKAMH IS U3MEPCHUS U pEerucTpa\liuu
pa3IMYHBIX TapaMeTpoB, uHTepdeiicaMu cOopa JaHHBIX U  OPOrPaMMHBIM

o0OecrieueHEM, BU3YAITH3UPYIOIIUM 3KCIIEpUMEHTANIbHBIC TaHHbIE HA 3KpaHe. [Ipu aTom
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AKCIEPUMEHT OCTAETCA TPAAULUMOHHO HATYPHBIM, HO JAaHHBIE JKCIEPHUMEHTA
00pabaThIBalOTCS U BBIBOJSTCS HA HSKpaH B peajbHOM MaciiTade BpEeMEHU U B
panuoHaNbHOM Tpaduueckoil ¢GopMe B BHUAE YMCICHHBIX 3HAYECHHM, aHarpamw,
rpa¢ukoB u Tabiui. OCHOBHOE BHUMAHHUE YYaIIUXCS MPU ATOM COCPEIOTAYMBACTCS HE
Ha CcOOpKE M HACTPOMKE SKCIEPUMEHTAIHHOM YCTAHOBKH, a Ha MPOCKTUPOBAHUU
Pa3IMYHBIX BAPUAHTOB MPOBEACHUS SIKCIIEPUMEHTA, HAKOIUICHUU JTAHHBIX, UX aHAJU3€E U
HMHTEpIpeTanuu, GopMyIupOBKE BHIBOIOB.

C ToYKM 3peHHST HAyKH, SKCIEPUMEHT — OTO HCCIEAOBATEIBbCKUI METO]
o0y4eHUs, KOTOPBIN MOJHUMAET MO3HABATEJILHBIA HHTEPEC Ha 00Jiee BRICOKUN YPOBEHb,
YCUJIMBAET MOTHUBAIIMIO CAMOCTOSITEIbHOW AeATEeNbHOCTH. cciaenoBaTenbCKkuii METO
SBJISIETCS yCJIOBHEM (OPMUPOBAHHS HWHTEpeca, MOTPEOHOCTH B CaMOCTOSTEIIBHOM,
TBOPUYECKOM JEATEIBHOCTH YUYaIIUXCS.

HccnenoBaTenbCKuil MPOLECC COCTOMT M3 HECKOJIBKMX JTAaIlOB: Pa3IEIcHUE
CMECH BEIIIECTB, BBIJICICHUE MOJICKYJ ONPEAEIEHHOTO CTPOCHHUSI, UX UJICHTU(DUKALIMS U
U3y4EeHHE POJIU B METa0OIH3ME.

3aHATHS MHTETPUPYIOT TECOPETUUYECKUE 3HAHUS, U NPAKTUUYECKHUE YMEHHUS, U
HABBIKM YyYalIUXCSd B €JUHOM IMPOIECCe NCITEIHHOCTH Y4eOHO-HCCIIEI0BATEIbCKOTO
XapakTepa.

[locoGue conep>XUT METOAUYECKHEe KOMMEHTapUM IO OpraHu3alliy 3aHATUN
(ocobeHHOCTH, CTPYKTYpA, COAEPKaHUE, BUIbI ACSITEIBHOCTH, (POPMBI 3aHITHH U T. I1.).
Ha 3ansTtusix ywammecss pa3BUBAIOT aHAIUTHYECKHE CHOCOOHOCTU IMPHU MPOBEACHUU
NPaKTUYECKUX PaboT, YCTAaHABIMBAIOT MPUYUHHO-CIIEICTBEHHBIE CBS3HM MPHU HU3YYCHUU
METOJIOB OMOXMUMUH, Y3HAIOT O BOBMOXXHOCTSIX UX MPUMEHEHUS B MEIUIIUHE, TUIICBOM
IPOMBIIIEHHOCTH, (papMalieBTHKE.

Ilenesasn ayoumopusn

VYyammecs 10 wm 11 kmaccoB o00meoO0pa3oBaTeNbHBIX IIIKOJ, KOTOPHIS
obopynoBaHbl «IIIKOTEHBIMU KBAHTOPUYMAMM.

Lenv npocpammuor

O3HaKOMHUTH yualmuxcss ¢ OWOXMMHEW KaK HayKOW OSKCIEePUMEHTAIBHOM,
coueraronieil B cebe OpraHMYecKyr0 XHMHIO M OuoJorui. Takke MaHHBIA Kypc
MOMOKET C(HOPMUPOBATH HABBIKMA CAMOCTOSITEIbHON PabOThI C TU(MPOBBIMH TaTYUKAMH,
MPOBEICHUS W3MEPEHWH MW  O0OpabOTKM  MOJy4YeHHBIX UW3MepeHui. Pa3BuTh
MO3HABATEIbHBI HMHTEPEC M METANPEIMETHbIE KOMIIETEHIIMM OOYyYaloIINXCs 4Yepe3
MPAKTUYECKYIO ESITEIBHOCTD; PACIIUPHUTH, YTIAYOUTh U 000OITUTH 3HAHUS O CTPOCHHH,
CBOMCTBaX M (YHKIUAX OMOMOJEKYI; cPOPMUPOBATH YCTOWYHMBBIM HHTEPEC K IMPO-
(dbeccroHaNbHON NEATEeNIbHOCTU B 00JIACTU €CTECTBEHHBIX HAYK.



Ili1anupyembie pe3yJabTaThl OCBOCHUSI Y4eOHOro npeamera « DU3nKay» ¢
ONMCAHHUEM YHUBEPCAJIBbHbIX YU4eOHBIX IeMCTBUI, JOCTUTAeMBbIX 00yUAIO UM UCH

JINYHOCTHBIE pe3yabTAThI

JIMYHOCTHBIMH ~ pe3yibTaTaMH H3ydeHUs mnpeameta «Dusnukay SBIAIOTCS
CJICIYIOIITNE YMCHHUS:

1) oco3HaBaTh €IUHCTBO M LEJIOCTHOCTh OKPYKAIOIIEr0 MUPA, BO3MOYKHOCTH €T0
MO3HABAEMOCTH W OOBSICHUMOCTH Ha OCHOBE JIOCTM)KCHHMH Hayku. IlocTemeHHO
BBICTPAaNBaTh COOCTBEHHOE IICJIOCTHOE MHUPOBO33PCHHUEC:

* BEIpa0aThIBaTh CBOM COOCTBEHHBIE OTBETHl HA OCHOBHBIC JKM3HEHHBIC BOIIPOCHI,
KOTOPBIC CTABUT JIMYHBIA JKU3HECHHBIA OTIBIT,

* YYUTBCS TPU3HABATH MPOTHBOPEUYMBOCTh M HE3aBEPIIECHHOCTh CBOMX B3IJISIOB
Ha MUP, BO3MOKHOCTb UX U3MEHEHUS;

* YYUTHCS HCIIOJIB30BaTh CBOW B3TJIAJbI HA MHUpP IS OOBSICHCHUS Pa3IUIHBIX
CUTYaIIU, PEIICHHS BO3HUKAIOIIUX MPOOJIEM 1 U3BJICUCHUS KU3HCHHBIX YPOKOB;

2) 0COo3HABaTh CBOM HMHTEPECHI, HAXOAUTh M HM3y4aTh B y4eOHHKAX IO Pa3HbIM
npeaMeTaM MaTepuall, IMEIOIIUN OTHOIICHNE K CBOMM MHTepecaM. Vcronb30BaTh CBOM
MHTEpEChl i1 BbIOOpa  WHAMBHAYAIbHOH  00pa3oBaTelbHOW  TPACKTOPHH,
NOTEHIMAIBHON  Oymymieli mpodeccun W COOTBETCTBYIOIIETO  MPOQPHIBHOTO
oOpa3zoBaHus;

3) mpuoOpeTaTh OMBIT YYaCTHS B JIENaxX, MPUHOCSIIUX MOJIB3Y JIFOISIM;

4) OLIeHUBATD KU3HCHHBIC CUTYAIUU C TOYKHU 3pCHUs 0€301MacHOro 00pasa KU3HH
M COXpaHEHHUS 370pOBbsl. YUYUTHCA BBIOMPATh CTWIb TIOBEICHUS, TPUBBIUKH,
obecrieunBaromue 0e30MacHbI 00pa3 KU3HU M COXPAHCHHUE CBOETO 3JI0POBbSI, a TAKXKE
OJIM3KUX JIFOJICH M OKPYIKAFOIIHNX;

5) olieHMBaTh 3KOJOTMUYECKUN PUCK B3aMMOOTHOIICHHN 4Ye0BEKa U TMPHPOIBL.
dopMHUpOBaTh IKOIOTUIESCKOE MBIIUICHHE: YMEHHE OIIEHWBATH CBOKO JICSTEIBHOCTH U
MOCTYIIKH IPYTUX JIFOICH ¢ TOUYKHU 3PEHUSI COXpaHEHUST OKPY>KAOIIEH CPEIbl.

MeTanpeaMeTHbIe Pe3yJbTaThI

MeranpeIMEeTHBIMA pe3yJIbTaTaMU M3y4deHUs MnpeaMera «DPusnka» SBIAETCS
dbopmupoBanue YVY/I.

PeryastuBubie YY /|

» CamMoCTOATEeTbHO OOHAPYXUBAaTh U (HOPMYITUPOBATH MPOOJIEMYy B KIACCHOW U
WHJMBUIYaJIbHON YUeOHOU JIESITeIIbHOCTH.

* BeigBurate Bepcuu pemieHuss MpoOJIeMbl, OCO3HABATh KOHEYHBIM PE3yibTarT,
BBIOWPATH M3 MPEUIOKEHHBIX CPEICTB M HCKATh CAMOCTOSITETIHHO CPEJICTBA JOCTHKEHUS
LETIN.

* CocTaBnsATh (MHAUBUAYAIbHO WIH B TPYNIIE) IJIaH PEUICHUS MPOOIEMBI.

* PaGotas o npenyoxkeHHOMY U (UJIM) CAMOCTOSITENIbHO COCTaBJIECHHOMY ILJIaHy,
UCIIOJIb30BaTh HApSJy C OCHOBHBIMH CpPEACTBAMHU M JIOMOJHUTEIbHBIE: CIHPABOYHYIO
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auTeparypy, pusndeckue npudopbl, KOMIBIOTED.
* [InannpoBaTh CBOIO HHAUBUAYAIBHYIO 00pa30BaTENbHYIO TPAEKTOPUIO.

* PaboTaTh 10 CaMOCTOSATEIBHO COCTABIICHHOMY IUIAHY, CBEPSSCH C HUM U IEIBIO
JCSATEILHOCTH, MCIPABJIsAS OMIMOKH, HCIOJB3Yysl CaMOCTOSITECIBHO IOJ00paHHbIC
CpeaCTBa.

* CaMoCTOATENIbHO OCO3HAaBaThb NPUYMHBI CBOEr0 ycCIeXa WIM HEyclexa |
HaxOJIUTh CIIOCOOBI BBIX0J1a U3 CUTyallUU HEYCIeXa.

* VYMerb OLEHUBAThb CTENEHb  YCIEUIHOCTH CBOCH  HMHAUBHUAYAIBHOMN
00pa30BaTEIbHON JAEATENBHOCTH.

® I[aBaTB OICHKY CBOUM JIMYHOCTHBIM KAa4UCCTBAM H 4YCPTaAM XapaKTCpa («KaKOB
51))), ONPCACIIATL HAIIPABJIICHUA CBOCTO PA3BHUTUA («KaKI/IM A X041y CTaTb», «4TO MHC IJIA
9TOI0 HaaAO0 CI[CJI&TB»).

ITo3naBareabHbie YY ][

® AHaJII/I?)I/IpOBaTI), CpaBHHUBATD, KJ'IaCCI/I(l)I/IIII/IpOBaTB u O606IIIaTB HN3YYCHHBLIC
ITOHATHA.

e CTpouTh JIOTUYHOE PACCYXJCHHE, BKIIIOYAIONIEEC YCTAHOBJIICHWE MPUUYMHHO-
CJIEJICTBCHHBIX CBSI3EH.

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

* IIpeoOpazoBbiBaTh WHGOPMANMIO W3 OJHOTO BHAAa B JPYrod W BEIOHpAThH
ynoOHy0 17151 ce0st popMy DUKCaUK U MPEICTaBICHUS HHPOpMAITIH.

* Hcnoap3oBaTh Pa3JIMIHBIC BHABI UYTCHUA (I/I3y‘{aIOH1€€, IMpOCMOTPOBOC,
O3HAaKOMMHTCJIBHOC, HOI/ICKOBOG), HpI/IéMBI CJIyoiaHus.

» CamoMy co3/1aBaTh MCTOYHHMKH HH(DOpMAIMK pPa3sHOTO THMA WM JJS Pa3HBIX
ayIUTOpHUH, COONIOAATh TTpaBUiia MHPOPMAITMOHHON 6€30ITaCHOCTH.

* YMETh UCIMOJIb30BaTh KOMIBIOTEPHBIE U KOMMYHUKAIIMOHHBIC TEXHOJOTMH KaK
WHCTPYMEHT JJI JOCTHUKECHHUSI CBOUX LEIICH.

* YMeTb BbIOMpaTh aJ€KBAaTHBIE 3a7adye MPOTPAMMHO-aNMapaTHhIE CPEICTBA U
CEPBHCHBI.

Hpeamernsie YV /|

[Tpu oOyuenun ¢Gu3MKe NEATeTLHOCTh, CBA3aHHAS C MPOBEJACHUEM (PU3NUECKOTO
AKCIIEPUMEHTA, OKa3blBaeTCsd KoMIUIeKCHOW. OHa BKIIOYaeT B ceOs psJ ITAIoB:
IUIAaHUPOBAHKUE, MOJICIMPOBAHNE, BBIABMKCHHE THUIOTE3, HAOIIOJeHHUE, T0100p
mpuOOpPOB W TMOCTPOCHHWE YCTAHOBOK, H3MEpPEHHWE, TMPEACTAaBICHHE MW 0000IICHHE
pe3ynbTaTtoB. J{7s OCBOCHUS YKa3aHHBIX ATAllOB NMPHUMEHSETCS SKCIEPUMEHTAIbHBIN
METOJT U3y4eHUsT (PU3UICCKUX SIBJICHUI U MPOIIECCOB.

[Ipu monmroroBke ywamuxcs 11 kmacca k cmaye EI'D mo ¢wusumke cruemyer
chopMHpOBaTh Y HUX yYMEHHE pEeIIaTh SKCIEPUMEHTAIbHBIE 3amadu. B mporecce ux
BBITIOJIHEHUS MOXHO TOBTOPUTHh 3HAYUTEIBHBI OO0BEM MPOMAEHHOTO Y4eOHOTO
Marepuana.

[Iprmep 3KCIEPUMEHTATBHOTO 3a1aHUSA



3akpenure KEM00 B IITATUBE M YCTAHOBUTE HAKJIOH XE€M00a TakuM 0Opa3oM,
4TOOBI IAPUK MPOXOIUII BCIO JUIMHY KEmo0a.

Hcnonws3ys umeroiiye 3HaHus, ONpPeNeNIUuTe: a) YCKOPEHHE Iapuka; 0) CKOpOCTh
iapuka B KOHIE kEnoda.

YkaxuTe, Kak U3MEHSIOTCA cieayromue GU3ndeckue BeTUYUHBI TIPU JIBUKCHUU
apuKa BBEpX M0 KEN00Y: a) CKOPOCTh; 0) YCKOPEHHE; B) MOTEHIMAIbHAS YHEPTHSI; T)
HUMITYJIbC; J1) KMHETHUYECKash HSHEPrus; €) IMOJIHAs MEXaHW4YecKash SHEpPrusi B peasibHbIX
yCJIOBUSAX (C y4€TOM TpEHUs); K) IMOJHAs MEXaHW4yecKass JHEprusi B HJICATbHBIX
ycnoBusx (0e3 yuéra TpeHus).

Pelienrie sKCrepUMEHTANIBHBIX 3a7a4 (OpMHUpPYET y YYaluXcs CIEIYIONINe
YMEHHSL:

¢ IIPOBOJAUTH Ha6J'IIOI[eHI/I$I N OIIMCBIBATD UX,

¢ 3alaBaTb BOIIPOCBI W HAXOJAUTH OTBCTbI HAa HUX OIBITHBIM HYTéM, T. €.
IJIaHUPOBATH BBIITOJIHCHUC HpOCTGfIIHHX OIIBITOB,

* IPOBOAUTH MPSIMbIE U3MEPEHUsS MPU MOMOIIM HAaUOOJee YacTO MCIOJIb3YEeMbIX
puOOpOB;

* IPEJCTABIATH PE3yJIbTaThl U3MEPEHHUH B BU/IE TAOJIHIL;

* Ie7IaTh BBIBOJIBI HA OCHOBE HAOJIIO/ICHMIA;

¢* HAaXOIHUTb HpOCTGﬁHIHG 3aKOHOMCPHOCTHU B IIPOTCKAHUUN SIBICHUM M OCO3HAHHO
HCIIOJIB30BaTh HX B HOBCCHHCBHOﬁ KHN3HH, co6mozxa;1 Pa3syMHBIC IIpaBWJIa TCXHUKH
0e301acHOCTH U IMPOTHO3UPY:A ITOCICACTBUA HCIIPABUIIbHBIX ,ZIGﬁCTBPIﬁ.

BrimosiHeHne 11a0opaTopHbIX padboT (U3HUECKOro MPaKTUKyMa JODKHO OBITh
CBA3aHO C OpraHu3alMeld CaMOCTOSATEIBHON M TBOPYECKOW AESATEIBbHOCTH YYallUXCS.
Bo3MOXHBII BapuaHT HHAMBUAYaTU3allUM PabOTBI — 3TO MOAOOP HECTaHIAPTHBIX
3aITaHUN  TBOPUYECKOTO XapakTepa, HanpuMep IIOCTaHOBKAa HOBOHM J1abopaTopHOM
paboTel. OpUTrHHATBFHOCTH TAKOTO 3aJaHUS 3aKII0YAETCS B TOM, YTO YYAIIUICS TIEPBHIM
COBEpIIAeT OMNpeAeAEHHbIC NEHUCTBUSA IO BBHINOJHEHUIO JabopaTopHbI paboThl. [lpu
3TOM pPEe3yJbTaT €ro SKCIEPUMEHTAIbHON IEATEIbHOCTH MEPBOHAYAIBHO HEU3BECTEH HU
€My, HA YUUTEIIO.

dakTUYeCcKu 37eCh MPOBEPSAETCA HE CTOJIBKO 3HAHWE KAKOTO-THM00 (PU3NYECKOTO
3aKOHA, SIBIICHUS WM TPOIIECCa, CKOJBKO CIIOCOOHOCTh YYaIlerocs K IMOCTAaHOBKE H
BBHITIOJTHEHUIO (DU3UYECKOTO dKcTepuMenTa. [IpoBens ceprro HEOOXOAMMBIX U3MEPECHHM
Y BBIYMCJIEHHUM, OH OLICHUBAET IMOTPEIIHOCTH W3MEPEHUN W, €CIIM OHU HEJOIMYCTUMO
BEJIUKH, HAXOJIUT OCHOBHBIE NCTOYHUKH OITUOOK M MPOOYET UX YCTPAHUTD.

JpyruMm yyammmcs Kiacca MOKHO MNPEIJIOKUTh WHIWBHIYaJbHbIE 3aJaHUs
HCCIIEIOBATEICKOTO XapakTepa, B XOJE BBINOJIHEHUS KOTOPBIX OHHM IMOJydar
BO3MOKHOCTh OTKPBITh HOBbBIE, HEU3BECTHBIE 3aKOHOMEPHOCTH HWIIM JIa)K€ CO31aTh
nzobpereane. CaMOCTOSTENBHOE OTKPHITHE M3BECTHOTO B (M3MKE 3aKOHA WIIH
«1300peTeHne» crnocoda u3MepeHusi (U3NYECKOW BEITUYHUHBI SIBISETCS OOBEKTUBHBIM
JI0OKa3aTeIbCTBOM CHOCOOHOCTH YyYalUXCAd K CaMOCTOSTEIIbHOMY TBOpUYecTBY. B
pe3yibTaTe TakoW [AesTEeIbHOCTH Y HUX (QOPMHUPYETCS YBEPEHHOCTh B CBOMX
MHTEJUIEKTYaJIbHBIX CIOCOOHOCTSIX.



B mpomecce 3KCHEPUMEHTAIBHOTO HCCICAOBAHUS (DU3UYCCKUX  SBICHUUN
(mporieccoB) 1 000OIIEHUS TTOTYYEHHBIX Pe3yJIbTATOB yYalllHecs JOJKHBI HAYYUThCS

* yCTaHaBIMUBaTh (PYHKIIMOHAJIBHYIO CBSI3b U B3aHMMO3aBUCUMOCTb SBJICHUU
(nporueccon);
* MOJIEIMPOBATH SIBJICHUS (IIPOLIECCHI);

* BBIIBUTaTh TUIIOTE3bl, SKCIIEPUMEHTAIIBHO NMPOBEPATh UX U MHTEPIPETUPOBATH
IIOJIyYEHHBIE PE3YIIBTATHI;

®* H3y4YaTb (I)I/ISI/I‘IGCKI/IC 3aKOHbI MW TCOPHH, YCTAHABJIMBATL TI'pPaHULbl HX
IMPUMCHHUMOCTHU.

KommynukatusHbie YV /]

* OrcranBasi CBOIO TOUYKY 3pEHHS, MPUBOJUTH apTyMEHThl U MOATBEPKIATh UX
dakTamu.

* YMeTh B AUCKYCCHUHU BbIABUTATH KOHTPAPTYMCHTHI, Hepe(l)paBI/IpOBaTB CBOIO
MBICJIb (BJIa}IGHI/Ie MCXaHHU3MOM J3KBHUBAJICHTHBIX BaMGH).

* Yyurhcs KPpUTHUYHO OTHOCUTBCA K CBOCMY MHCHHIO, YMCTH IIPHU3HABATbH
OIITMOOYHOCTH CBOETO MHEHHS U €T0 KOPPCKTUPOBATS.

* Paznuuath B NHCBbMEHHOM M YCTHOM peyd MHeEHuEe (TOYKYy 3peHus),
J0Ka3aTeabCTBa (apryMeHThl, (DAKThI), TUIIOTE3bI, AKCHOMBI, TEOPHUH.

* YMmeTh B3IIAHYTb HAa CUTyallHuIo € WHOU I[MO3MUKu U JOroBapruBaTLCA C JIFOAbMU,
MPUACPKUBAOIINXCA MHBIX TOYCK 3PCHUA.

[IpenmeTHbBIE PE3yNbTATHI
BhInyCKHUK Hay4YUTCS:

* JIEMOHCTPUPOBATh Ha MPHUMEpPAX pPOJb U MecTo (pu3uku B (HOPMUPOBAHUH
COBPEMEHHOM HAy4YHOM KapTUHBI MHUPA, B PA3BUTUH COBPEMECHHOW TEXHUKU U
TE€XHOJIOTUM, B TPAKTUUECKOU ACATEIbHOCTH JIFOJCH;

* JIEMOHCTPUPOBATh HAa MPHUMEpPaxX B3aUMOCBS3b MEXAY (PU3UKOM U JAPYTUMH
€CTECTBCHHBIMU HAYKaMU;

¢ YCTaHAaBJIMBATb B3aHMMOCBA3b CCTCCTBCHHO-HAYYHBIX SIBICHUM M IIPUMCHATDH
OCHOBHBIC (bHSH‘-IGCKI/Ie MOACIIN OJI1 UX OIIMCAaHHA U O6’b${CHeHI/I${;

* UCMONIb30BaTh WHGOpPMAIMI0 (U3HUECKOTO COACpXKAHUS TPU PEUICHUHU
y4eOHBIX, MPAKTUYECKHX, MPOCKTHBIX W HCCIEAOBATEIBCKUX 3a/lad, WHTETPUPYS
HH(OPMAITUIO U3 PA3TUIHBIX UCTOUHUKOB M KPUTHYECKH €€ OlleHNBAS;

* pa3nauyaTh ¥ yMETh UCIIOIBH30BATh B YI€OHO-UCCIIEIOBATEIBCKON NEITEITLHOCTH
METOJbl HAy4YHOTO TNO3HaHWs (HAOJIOJEHUE, OMKHCAaHUE, N3MEPEHHE, SKCIEPUMEHT,
BBIBI)KCHUE TUTIOTE3bI, MOJICTTUPOBAHUE U JIp.) ¥ (hOPMBI HAYYHOTO TTO3HAHUS ((PaKThI,
3aKOHBI, TEOPUH ), JIEMOHCTPUPYS HA IPUMEPAX UX POJIb U MECTO B HAYUYHOM IMO3HAHUH;

* IPOBOJIUTH MPSIMbIE U KOCBEHHbIE M3MEHEHUSI (PU3MUECKUX BEIIMYUH, BbIOHpas
M3MEPUTENbHBIE TPUOOPHI ¢ YYETOM HEOOXOAMMOM TOUHOCTH U3MEPEHHM, IIIIaHUPOBATh
X0l M3MEPEHHM, TNOJNydaTb 3HAYEHUE U3MEPSAEMOM BEJIMYMHBI W  OLIEHUBATH
OTHOCHUTEJIbHYIO OTPELIHOCTD IO 33IaHHBIM (OpMYJIaMm;



* IIPOBOJUTH HMCCJIEIOBAHUSI 3aBUCUMOCTEN MEXIy (U3UYECKUMHU BEIUYUHAMU:
MIPOBOJIUTH U3MEPEHUSI U OMPEACIISATh, HA OCHOBE MCCIIEIOBAHUS 3HAUCHUE MTapaMeTpOB,
XapaKTEePU3YIOMINX JaHHYIO 3aBUCHUMOCTh MEXIYy BEJIMYMHAMH, U J€JaTh BBIBOJ C
Y4E€TOM MOTPENTHOCTH U3MEPECHUI;

® HCIIOJB30BAaTh I OIMCAHUS XapaKTepa IPOTCKAHHA (1)I/ISI/IIIGCKI/IX mponeccoB
(I)I/ISI/I‘IGCKI/IG BCIIMYUHBI U ICMOHCTPUPOBATH B3AUMOCBA3b MCIKAY HUMU,

* HCIOJB30BaTh ISl ONMMCAHUS XapaKTepa MpOTeKaHus (PU3MYECKUX IMPOIIECCOB
(u3nyeckre 3aKOHbI ¢ Y4ETOM I'PaHULl UX TPUMEHUMOCTH;

* pemiaTh Ka4eCTBEHHBIC 3a/aud (B TOM YHCJIE U MEXKIPEIMETHOIO XapaKTepa):
UCTIONB3Ysl MojeNd, (U3UYECKUE BEJIWYMHBI M 3aKOHBI, BBICTpauWBaTh JIOTUYECKHU
BEpPHYIO LIENOUYKY OOBSICHEHMs (JI0Ka3aTesIbcTBAa) MPEUIOKEHHOrO B 3ajiaye mpolecca
(s1BNIEHUSA);

* peliath pacyéTHbIC 3aJ]a4M C SIBHO 3a/IaHHON (PM3MUYECKON MOJIEbIO: HA OCHOBE
aHanM3a YCIOBUS 3aJladydl BBIACHATH (DU3UUYECKYI0 MOJENb, HAaXOAUTh (U3MYecKue
BEJIMYMHBI U 3aKOHBI, HEOOXOJIMMBIE M JIOCTaTOYHbIC IJIsi €€ peuIeHUs, MPOBOJIUTH
pacy€Thl U MPOBEPSATH NMOJYUSHHBINH PE3yNbTAT;

¢ YYUTBIBATb TpaHUIbl MPUMCHCHUA HN3YUCHHBIX (1)I/IBI/I‘ICCKI/IX MO,HGJ'IGI\/i IIpu
pPeUICHUN (I)I/ISI/I‘IGCKI/IX U MCKIIPCAMCTHBIX 3a1a4,

* HCIMOJB30BaTh MHGOPMAIMIO U MPUMEHITh 3HAHUS O MPUHIUIAX pPabOTHI U
OCHOBHBIX XapaKTEPUCTHKAX W3YYEHHBIX MAalIWH, MPUOOPOB U APYIHMX TEXHUUECKHUX
YCTPOMCTB Il pEelIeHUs] MPAKTUYECKUX, Y4eOHO-UCCIIEAOBATENbCKUX M MPOEKTHBIX
3azay;

* MCIIOJIb30BaTh 3HaHUA O (PU3MUYECKUX OOBEKTaX U IMPOIleccax B MOBCEIHEBHOM
KU3HM i1 oOecrieueHrs Oe30MacHOCTH MpHU  OOpamieHuu ¢ npudopamMud U
TEXHUYECKUMHU YCTPOWCTBAMH, JUIsI COXPAHEHUS 30pOBbS U COONIOACHHUS HOPM
HKOJIOTHYECKOTO TOBEJICHUS B OKpYXalollehd cpeae, Uisi NPUHSATUS pEUICHUN B
[IOBCEIHEBHOM KN3HMU.

BrInyCKHUK MOJIyYUT BO3MOKHOCTb HAYUUTHCS :

* IOHUMATh U OOBSICHATH LETIOCTHOCTh (PU3MUECKON TEOPHH, PA3THIATh TPAHUIIBI
e€ IPUMEHUMOCTH U MECTO B PANIY APYTUX (HU3UUIECKUX TEOPHIL;

¢ BJIAaACTDH HpI/IéMaMI/I IIOCTPOCHHA TCOPCTHUYUYCCKUX JOKA3aTCIIbCTB IIPOTCKAHUA
(bHBI/It-IeCKI/IX SIBIICHUM U IIponcCCOB Ha OCHOBC ITOJIYYCHHBIX TCOPCTUICCKUX BBIBOJOB H
JOKa3aTCJIbCTB,

* XapaKTepHU30BaTh CUCTEMHYIO CBS3b MEXKJIY OCHOBOIOJIATAIOIMIMMHU HAyYHBIMH
MOHATUSIMHU: TIPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, IOJi€), ABWKECHHUE, CHUJIA,
SHEPTHUS;

¢ BbIABHUI'aTh THIIOTC3bI HA OCHOBC 3HAHMA OCHOBOIIOJIArarOommx 3aKOHOB,
¢ CaMOCTOATCIIBHO INIaHUPOBATh U IIPOBOJAUTDH (bHBI/I‘{eCKI/IC OKCIICPHUMCHTBI,

* XapaKTepu30BaTh TJIO0ATBHBIC TPOOJIEMBI, CTOSAIMIAE TEPENl YeTOBEYECTBOM:
OYHEPTreTUYECKUE, CHIPHEBBIC, HKOJIOTHYECKHE, — W POJIb (U3WKH B DPEIICHUH 3THUX
npo0Jiem;



* peniaTh MPaKTUKO-OPUEHTUPOBAHHBIE KAUYECTBEHHBIC U PacuE€THbIC (pU3nUecKue
3a/1a4u C BBIOOPOM (DU3UYECKON MOJIENIU, UCTIOJb3YsI HECKOJIBKO (PU3UUECKUX 3aKOHOB
unu  GopMyJ, CBS3bIBAIONIMX W3BECTHBIC (PUBMUECKHUE BEJIMYMHBI, B KOHTEKCTE
MEXKIIPEIMETHBIX CBSI3€EH;

* OOBSACHATh MNPUHLMIBI pPadOTBl W XapaKTEPUCTUKU M3YUYCHHBIX MAalIMH,
prUOOPOB U TEXHUUYECKUX YCTPOUCTB;

* OOBSACHATH YCIOBUS TPUMEHEHHsS (U3MUYECKUX MOJIETEH TMpU PEIIeHUH
¢uznueckux 3anay, HAXOAUTh AaJEKBATHYIO MPEMJIOKEHHOW 3amaue (QPU3NYECKYIO
MO/Iellb, pa3peuiaTh NpooIeMy Kak Ha OCHOBE MMEIOLIUXCS 3HAHUM, TaK U MPU MOMOIIH
METOJIOB OLICHKHU.

Conepikanue kypca
10 KJTIACC

Paznen 1. MEXAHUKA (26 4)

Kakoe paBWxeHHME Ha3bIBa€TCAd PAaBHOYCKOpeHHbIM? Kak M3MEHSETCS CKOPOCTh
IPSMOJIMHEHHOTO paBHOYCKOpeHHOTro JBWKeHusi? Kak mnpencraBuTh rpaduuecku
PaBHOYCKOpPEHHOE TpsSIMOJMHEHHOe nBkeHue? JIeHCTBHEM KaKuX CHJI OOBSCHSIETCS
XapakTep MABWKEHHS MOABEUIEHHOIO Ha HUTHM mmapuka? OT 4Yero 3aBUCHUT €ro
LHEHTpOCTpeMUTENbHOE yckopenune? KakoBa npupoaa cun tpenusi? Kakue cymecTByroT
crocoObl yMEHbIIIeHUs U yBeauueHus TpeHusi? Kakue Buabl TpeHust BaMm u3BecTHbl? OT
KaKUX BEJIMYUH 3aBHUCAT Pa3jW4HbIE BUIBI CWJI TpeHUA? UTO TaKoe MUMIYJIbC Tena U
UMITyJIbC CWIbl? B 4éM pa3znuuue BHEIIHUX W BHYTPEHHUX CHJI, JCHCTBYIOIIUX B
cucrteMe ten? B uém 3akirodaercs 3aKOH COXpaHEHUs uMmnyiibca? Kak mpUMEHUTh ero
JUIs1 OUCAHUS PEAKTUBHOIO JIBUKEHUSA?

Pasnen 2. MOJIEKYJIAPHAS ®U3UKA. TEPMOJINHAMMKA (17 4)

Kakne napameTpsl ONUCHIBAIOT COCTOSIHUE UAEaIbHOTO ra3a? Utorakoe yHUBEpcaibHas
razoBas noctosinHasi?Kak 3anuceiBaeTcsi ypaBHeHne MenaeneeBa — Knalinepona?4drto
TaKkoe Ta30Bble 3aKOHBI? Kakoil mporecc Ha3bIBaeTcs: a) H30TEPMHUUYSCKUM; O)
M30XOpHBIM; B) u300apHbIM? Kak MpoBEepUTh Ha ONBITE BBINOJHEHHE 3aKoHa ['eii-
Jlroccaka? Kakoli mnap Ha3bpIBalOT HachlIleHHBIM? UYTO Takoe IMHAMUYECKOE
paBHOBecue? Ilpu Kakux yCIOBUSIX BO3MOXEH Impoluecc kurneHus? UYUrto Takoe
abComIoTHAsE M OTHOCUTEbHAS BIAXKHOCTH Bo3ayxa? Kak paGoraer mcuxpomerp? Uto
u3yyaer tepmoanmHaMuka? Uto Takoe BHYTpeHHssl sHeprus tena? Uem ompepensiercs
BHYTPEHHSsI dSHeprus ujaeanpHoro raza? Yro mnoHUMarT 1ojJ paboTod B
TepMOJIUHAMUKE?

Pa3nen3. DJEKTPOJIUHAMUKA (25 u)

Uto Ha3pIBalOT BOJIBT-AaMIEPHOM XapakTEPUCTUKOW NpoBoAHMKA? UYTo Takoe

AIEKTPUYECKOE COMpOTUBIIEHUE? OT KakKMX BEIWYMH OHO 3aBUCUT? YUTO yTBEp:kmaer

3akoH OMa ans ydactka nenu? Kak Ha ombITe MPOBEPUTH OCHOBHBIE 3aKOHOMEPHOCTH

MOCJICIOBATENILHOIO M MAPAJUICIBHOTO COEIUHEHUS PE3UCTOPOB M CIPABEIJIMBOCTH
9



dopMyn s pacu€Ta SKBUBAJIEHTHOrO compoTuBieHus? Yrto Takoe pabdora
3JEKTpUYEeCKOoro Toka? Kak paccuutaTte MOIIHOCTh TOKa?

Uro yrBepxknaer 3akoH Jlxoyns — Jlenna?Kak Ha NpakTHMKe ONpenenTh 3HAYCHHE
O/IC ncrounnka Toka? MOXKHO JIW KOCBEHHBIMU HW3MEPEHUSMH ONPEACINTh 3HAUCHUE
BHYTPEHHETO CONPOTHUBIICHUS UCTOYHUKA TOKa?

11 KJIACC

Paznea 1. DJIEKTPOTUHAMMKA (20 )

Kak oOBsicHUTH BBaHMOI[CfICTBI/Ie IMPOBOAHHKOB C TokoM? UTO Takoe MarHMTHOE moJe?
KakoBrI ero XapaKTepHCTI/IKI/I? YTo Takoe MarHuTHas I/IHI[yKHI/ISI? HpI/I KaKHX YyCJIOBUAX
B 3aMKHYTOM ITPOBOJHHUKC BO3HUKACT HH)IyKIII/IOHHBII;’I TOK?

Pa3nen 2. KOJIEBAHUSA U BOJIHBI (20 v)

Uto Ha3pIBalOT MeXaHWYeCKMMH Kojiebanusmu? Kakue BuIbl KojeOaHUU OBIBAIOT?
KakoBbl ycnoBusi ux Bo3HUKHOBeHUsA? UTo Takoe masTHUK? Kak omucarh JBUXKEHUE
MaTeMaTudyeckoro MasTHuka? Kak omnpenenuTh BEIWYUHY YCKOPEHHsSI CBOOOIHOTO
najeHusT TpU TIOMOLIM HUTAHOTO MasTHHKA? YTO Ha3bIBAIOT NEPEMEHHBIM
ANEKTPUUECKUM TOKOM U KaKOBBI YCIOBUS €r0 CYIIeCTBOBAHMUS ?

Kak mMaremMatnyecku omucaTh BBIHYKIEHHBIE JIeKTpuueckue kosedanua? UTto Takoe
aKTUBHOE conpoTuBiieHue nenu? Kak onpenenuts 3HaUSHUS CUIIBI TOKA, HAMIPSKEHUS U
MOIIIHOCTH B 1IN MepeMeHHOro Toka? KakoBbl yCclIOBHsS BO3SHUKHOBEHHMSI pE30HAHCA B
ANEKTPUUECKOM KoJiebaTenbHOM KoHType? Kakum o0Opa3om SIBIEHUE AIIEKTPUYECKOTO
pEe30HaHCa UCTIOIb3YETCs?

Kakne wmaremarnueckne ypaBHEHHS OINUCHIBAIOT BBIHYXJICHHBIC DIEKTPUUYECKUE
konebanua? Kakumu mnpeumyiecTBamMu 00JaJaeT MEPEMEHHBIM TOK B CPaBHEHHUH C
noctosiHHbIM? Kak MpouCcXOAUT reHEepHpOBaHHWE NMEPEMEHHOrO IIEKTPUYECKOro TOKa?
Jlns 4gero mpemHaszHadeHbl TpaHchopmaropbl? B uém 3axmodaercs NPUHIUI UX
EUCTBUA?

Paznen 3. OIITUKA (16 u)

Kak omnpenenutp ONBITHBIM TyTEM  BEIWYMHY OTHOCHUTEIBHOTO  ITOKa3aTess
npenoMiIeHus ctekia? Kak onmpeaenuTh ONBITHBIM MyTEM BEIMYHHBI ONITHYCCKON CHITBI
auH3el?  Kakue CymecTByrOT MeETOAbl  ompeneiieHus (GOKYCHOTO  PacCTOSHUS
cobuparoiieit TMH3bI?

Y4eOHO-TeMaTHYeCKOE IJIAHMPOBAHUE

10 kaacce
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Ne | HazBanue TeMbl KomnmnuecTBo
JacoB

1. | Pazgen 1. MEXAHUKA 26
2. | Pazgen 2. MOJIEKVYJISIPHAS ®U3UKA. TEPMOJMHAMUKA 17
3. | Pazgen 3. DJIEKTPOJMMHAMUKA 25

Bcero 68

11 xnace
Ne i/t | Ha3zBanue TeMbl KonuuaecTBo
JacoB
1. Pazgen 1. DJIEKTPOJIMHAMUKA 20
2. Pasznen 2. KOJIEBAHUSA 11 BOJIHbI 20
3. Pasnen 3. OIITUKA 16
8. Pasnen 4 IIOBTOPEHUE 8
Bcero 64

D opMbI KOHTPOJISI

B noco6un nmpennaratorcs npuMepHble BapUaHThl KOHTPOJIBHBIX paboT K Kypcam (pusu-
ku 10 u 11 xmaccos, pazpaborannsie B popmare EI'D u B kitaccuueckom popmare u uc-
NOJIb3yeMble aBTOpaMH Mpu 00ydeHUM yuammxcs. Kaxaplii yduTenb MOXKET
BOCTIONIb30BAThCSl BapUaHTAMM, B3SITBIMH W3 JPYTMX MOCOOMI WM COCTaBICHHBIMU

CaMUM YYHUTCIICM.

KonTpoabHasi pabora no teme «3aKoHbI NOCTOSTHHOT0 TOKa» B popmate EI'D

(10 kaacc)

Bapuanrt 1

1. Ha pucynke un300paxéH rpaduk 3aBUCUMOCTH CHJIBI TOKA B TPOBOJTHUKE OT
HAIpPSKEHUS MEXAY ero KoHuamu. Onpenenure, 4eMy paBHO COIPOTUBIICHUE

IPOBOJIHHKA.

I, MA A

N A& Y

0 204 U,>B

Fpa([)mc 3aBHCHMOCTH CHJIBI TOKA B IIPOBOJHHUKE 0T HAIIPHAKCHUSA MCKIAY €0

KOHIOaMH

11




OTtBeT: Om.

2. Ha pucynke 2 npuBeneHa cxema 3JIEKTPUUYECKON LETH, COCTOSAIIAs U3 NUCTOYHUKA
TOKa, JIBYX PE3UCTOPOB U JBYX HJCaTbHBIX BOJLTMETPOB. [lokazaHue nepBoro
BonbTMeTpa coctasisier 100 B. Onpenenvre nokaszaHnue BTOPOro BOJbTMETPA.

(Y2

2 Om
ey —t —

(Y9

CxeMa 3J1IeKTPUYECKON Henu

OtBeT: B.

3. B cxeme anexTpuueckoi 1emnu, n300paxk€HHON Ha pPUCYHKE 3, UaealbHbIN
BOJILTMETp NoKa3biBaeT Hanpsbkenue U = 2 B. BHyTpeHHee conpoTHBII€HHE HCTOYHHKA
Toka I = 1 Om, conpotuBienus pe3uctopoB R1 =2 Om u R2 =2 Om. Onpeaenure I/1C
UCTOYHUKA.

S

Cxema 3JIeKTpHYECKOH Henu

OTtBer: B.

4. ConpOoTHBIIEHUE KaXKI0T0 PE3UCTOPA B IIEKTPUUECKON 1IeTH, CXeMa KOTOPOr
nokazaHa Ha pucyHke 4, paBHo 100 OM. Y4acTok NOAKIIOYEH K HCTOUYHUKY
MOCTOSIHHOTO Hamnps>KeHUs BbiBojiaMu A U B. Hanpsikenue Ha pesuctope R4 paBHo 12
B. Uemy paBHo Hanpsixenue UAB Mexay BIBOJAAMU LENu?

R, R3
A | T - | B
R; Ry R;

Cxema 3j1eKTpUYeCKOi enu

OtBeT: B.

12



5. Ha pucyske 5 npeacraBieHa BOJIbTaMIIEPHAs XapaKTEpUCTHKA pe3ucTopa. Kakoe
KOJIMYECTBO TEIUIOTHI BbIAEIUTCS 3a 10 ¢ Ha 3TOM pe3uCTOpE, €CIIU €ro NOAKIYUTH K
VMCTOYHUKY HarpskeHus 2 B?

BosabTaMmnepHasi XapaKkTepUCTHKA pe3ucTopa

OtBer: JIx.

6. Pesuctop conpotuienrem 2 OM MOAKIIOUEH K UCTOYHUKY TTOCTOSIHHOTO
HanpspkeHus. [lapanienbHo 3TOMY pe3ucTOpy MOAKIIOUMIIN APYTrod pe3ucTop
conpotupieHrneM 4 OM. Bo ckoJIbKo pa3 mpu 3TOM U3MEHWIACH MOIITHOCT,
BBIICIISIIONIASCS HA y4acTKe MU, KOTOPBIH COCTOUT U3 PE3UCTOPOB?

OTtBerT:

7. Kak u3aMeHsTCs MoKa3aHus BOJILTMETpa B ammepMeTpa (puc. 6), eciii Touku a u b
COEIMHUTD MTPOBOJTHUKOM, COITPOTUBIIEHNE KOTOPOTO PaBHO HYIIO?

(V)
N\
R R
L.
a
®-
R b R
1 o 1

CxeMa 3J1IeKTPUYECKOM 1enu

JI71d KaXX 10l BEJIMYMHBI ONPEAECIUTE COOTBETCTBYIOIIUN XapaKTep NU3MEHECHUS
1) yBenuuutcs
2) yMEHBIIUTCS
3) He U3MEHUTCS

3anumuTe B TaOIUIly BEIOpaHHBIE ITUGPHI IS KXKI0W PU3NIECKON BETMYUHBI.
[{udpst B 0TBETE MOTYT TOBTOPSATHCS.

Cua toka | Hanpsixenne U

8.K ucTounuky TOKa NMoICOEAMHEH pe3ncTop conpoTtuBieHneM R. Kak m3menstcs
O/C, nanpsixeHre Ha KJIeMMax UCTOYHMKA Toka UBHEIIH U HANpsiKEHUE BHYTPU
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ucToYHUKa Toka UBHYTp, €CiIu MOCIeI0BaTENbHO K PE3UCTOPY COMPOTUBIEHHEM R
BKJIFOUMTH €IIE OJIUH TAKOU K€ pe3UCTOp?

JIm KaXK 0l BETUYMHBI ONPEACIIUTE COOTBETCTBYIOIUM XapaKTep U3MEHEHUS:
1) yBenuuurcs
2) yMEHBIUIUTCS
3) HE U3MEHHTCS

3anuiuTe B TaOIUIly BEIOpaHHbIE TUGPHI IS KaXKI0W PU3NUECKON BEITUUUHBI.
[{udpel B 0TBETE MOTYT TOBTOPSATHCS.
S/C Hanpsixkenue Ugnewn Hanpsixenue Ugnymp

9. Pe3uctopsl moovepéIHO MOAKIIOYAOT K HICTOUHUKY TTOCTOSTHHOTO TOKA.
ConpoTuBIeHUS PE3UCTOPOB PABHBI COOTBETCTBEHHO 3 U 12 OM. MoIIHOCTh TOKA B
pe3ucTopax oauHakKoBa. UeMy paBHO BHYTpPEHHEE CONPOTUBJICHNE UCTOYHHKA TOKA?

OTBeT: Owm.

10. TIpu npoBenenun 1abopaTopHOI pabOTHI ydauuiicss coopai JEeKTPUUYECKYIO LEeMb
1o cxeme, n300paxxénHoil Ha pucyHnke 7. ConpoTtusieHus pesuctopoB R1 u R2 paBubl
20 u 150 Om cooTtBetrcTBeHHO. CoOllpoTHBIIEHKE BOJIbTMETpaA paBHO 10 kOwMm, a
amnepmerpa — 0,4 Om. DJ1C nctoununka paBHa 36 B, ero BHyTpeHHEE CONPOTUBIICHUE
coctaBisier 1 Om.

— R, '—

o

R, |

g, r

I e
L
Il

Cxema 3JIeKTPpHYECKO# eNnu, COOPAHHON yYaluMcst

Ha pucynke n300paxeHbl MIKaIbl MPUOOPOB C TTOKA3AHUSIMHU, KOTOPHIC MOIYYHIT y4a-
uuiica. VcnpaBHbl Ji IPUOOPHI UITK KE KAKON-TO U3 HUX JAET HEBEPHbIE MTOKA3aHUA?

11. Pe3uctopsl conpotusieHusiMu 100 u 200 OM coeuHuIM napauiesibHO U
MOAKITIOYUIIA K HUM TMOCJIEI0BATENBHO €1I€ OJIUH PEe3UCTOp conpoTuBieHueM 50 Om.
[Tomy4uBIITyrocs 11enoYKy pe3ucTOpOB MPUCOSTUHIIIN K OaTapeiike. Hapucyiite cxemy
JTAHHOM SJIEKTPUYECKON 1menu. B kakoM 13 pe3ucTOpOB BBACIAETCS OOJbIIE BCETO
KOJIMYECTBA TEIJIOTHI? BO CKOJIBKO pa3 pa3ianvaroTcs TEIIOBbIE MOUTHOCTH B
pesucropax conpotuBieHussMu 50 u 200 Om?

OTtBerT:
OTBETHI:

1 2 |3 Jj4 |5 |6 |7 8 [9 |
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12 180 |5 36 [80 |15 [33 |312 |6 |

Kpurepuu ouennBanus:

3amanus Ne 1—6 onenmBarorcsd B 1 0am, 3amanusa Ne 7—9 — B 2 Oaiia, a 3a1aHus
Ne 10, 11 — B 3 Ganna.
Hroro 3a pabory: 18 6amos.

Onenka «2» «3» «4» «5»
Jnanazon 0-7 8-11 12-15 16-18
Oa10H
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