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Hosacnumenvnasn 3anucka

Mertonuueckue peKOMEHJIallMU MPU3BaHbl OKa3bIBATh MOMOIIb CTYACHTaM B H3yYECHHH
OCHOBHBIX IOHATHI, UACH, TEOPUM M MOJIOKEHUN AUCUUILIMHBI «DU3HKa», U3y4aeMbIX B XOJI€
KOHKPETHOT'O 3aHATHS, CIIOCOOCTBOBATh PAa3BUTHIO MX YMEHHWN, HABBIKOB M SIBJISIOTCS OIHHUM W3
Croco0O0B MTPOBEPKHU 3HAHUM CTYIEHTOB.

BrinonHenue yyammumucs 1a60paTOpHBIX pa0OT HAMPaBICHHO Ha:

- 0000IIIeHHEe, CUCTEMATH3AIUIO, YIITYOJIeHNE, 3aKPEIUICHHE MOTYYCHHBIX TEOPETUYCCKUX
3HAHUU MO0 KOHKPETHBIM TEMaM;

- bopmupoBaHUEe yMEHUI MPUMEHSTH MMOTYYCHHBIC 3HAHHUS HA MPAKTHKE W PEaU3aIHIO
€/IMHCTBA MHTEIUICKTYAJIbHOW M TPAKTUYECKOMN JEATEIbHOCTH

- pa3BUTHE HHTEUICKTYQIbHBIX YMEHHH Yy OYIyINIUX CIEIHUATUCTOB: aHATHTHYECKUX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIp.;

- BBIPAOOTKY P PEIICHUU MTOCTABICHHBIX 33/1a4 TAKUX MPO(ECCHOHATBHBIX KaUeCTB, KaK
CaMOCTOATEJIbHOCTh, OTBETCTBEHHOCTh, TOUHOCTb, TBOpUYECKAsi MHUIIUATHUBA.

MGTOI[I/I‘-ICCKI/IG PEKOMEHOAINN IIpU3BaHbL OKa3bIBaTh IIOMOIIb
CTy,[[eHTaMBI/I?»y‘leHI/II/IOCHOBHBIXHOHHTI/II‘/‘I,H,Z[Cﬁ,TeOpHFIHHOHOH(GHHIZHHCHHHHHHBI,I/I3y‘~IaeMBIX B
XoJ€ KOHKPETHOT'O 3aHATH, CII0COOCTBOBATH Pa3BUTHUIO ux YMGHHfI,HaBBIKOBH

npodeccuoHaNTbHBIXKOMIETEHITHH.
Oco0oe 3HaueHWe MAWCLHUIUIMHA HMeeT npu (HOPMHUPOBAHMM U PA3BUTUU OOMIMX

KoMIIeTeHIIUNB cooTBeTcTBUH ¢ PI'OC:

OK 01. BeiOuparh cnocoObl pemieHusl 3aaad  MpodecCHOHATBHON JEATEIBHOCTH
IPUMEHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM;

OK 02. VMcnonb3oBaTb COBPEMEHHBIE CpEICTBAa IOMCKA, aHAIM3a W WHTEpIpeTaiu
uH(popMaluu, U HMHOOPMALMOHHBIE TEXHOJOTHMH JJI BBINOJHEHUS 3a4a4 NpodeccHOoHATbHOM
JeSITEIIbHOCTH;

OK 04. O¢ddexTrBHO B3aMOAECHCTBOBATH M pabOTATh B KOJUIEKTUBE M KOMaH/IE;

OK 07. CogeiicTBOBaTh COXPAaHEHUIO OKPYXKAIOIIEH Cpelbl, pecypcocOepekeHuto,
OPUMEHATh 3HAaHUSA 00 M3MEHEHUM KJMMara, TMPUHIMIBI OepexIMBOro IMpPOU3BOJICTBA,
3 PEKTUBHO AEHCTBOBAThH B UPE3BBIYANHBIX CUTYALIUAX.

B pamkax nporpamMMbl  y4eOHOW  JAMCHUIUIMHBI  OCBaMBAIOTCA  JIMUHOCTHBIE,
MeTaIpeIMETHbIE U MIPEIMETHbIE Pe3yNbTaThl B cOOTBeTCTBUU ¢ TpeboBaHusiMu OI'OC cpennero
o011ero o0pa3oBaHus.

[Inanupyemble pe3yabTaThl OCBOCHUS AMCUUILIMHBI TUYHOCTHBIE (JIP), MeTanpenmeTHbIe
(MP), npenmeTtnsle ans 6a3oBoro ypoBHs uzyuenus (I1P).

JIP  OlIPoccuiiCKyr0 TpaXIaHCKYK) HJIEHTUYHOCTb, NATPUOTHU3M, YBaXEHUE K
CBOEMYHapOJy, YyBCTBA OTBETCTBEHHOCTH nepea PoawHOW, ropocTH 3a CBOW Kpail, CBOIO
Ponuny, mpomuioe W HacTodllee MHOIOHAllMOHANBbHOrO Hapoaa Poccum, yBaxkeHue
roCyJapCTBEHHBIX CUMBOJIOB (Tep0, (ar, ruMH).

JIP 02I'pak1aHCKYI0 MO3ULMIO0 KAK aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHUKCKOIO
o0111ecTBa, OCO3HAIOLIETO CBOM KOHCTUTYIIMOHHBIE TPaBa M O0S3aHHOCTH, YBa)KAIOIIETO 3aKOH U
NpaBOMOPSIOK,  O0Nagaromero  4YyBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA,  OCO3HAHHO
NPUHUMAIOILEr0 TPAJAULMOHHBIE HAallMOHAJIbHBIE M OOILIEUEIOBEYECKUE T'YMAHHUCTHUYECKUE H
JEMOKPAaTUYECKUE LICHHOCTH.

JIP 03 I'oTOBHOCTH K ciy>keHHI0 OTEeUecTBY, €ro 3aIlUTeE.

JIP 04CdopMupoBaHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAyKU W OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIBTYp, a TaKxkKe
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pa3anyHbIX (OpM OOLIECTBEHHOI'O CO3HAHMS, OCO3HAHHE CBOET0 MECTa B MOJIUKYIBTYPHOM MHPE.

JIP 05CdhopMHpOBaHHOCTH OCHOB CaMOPa3BUTHS U CAMOBOCIIMTAHHUS B COOTBETCTBUH C
o0IIeYeIOBEUECKUMU I[IEHHOCTSIMH W HJealaMd TPaKJaHCKOro oOIIecTBa; TOTOBHOCTh H
CIIOCOOHOCTB K CaMOCTOSITENIbHOM, TBOPYECKOM U OTBETCTBEHHO! 1€ATEIbHOCTH.

JIP 06TonepanTHOE CO3HAHUME U IOBEIEHUE B INOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTH U
CIIOCOOHOCTBH BECTU AMAJIOT C APYTMMH JIFOAbMHM, JOCTUIATh B HEM B3aMMOIIOHUMAaHMsI, HAXOAUTh
o0uIye Lenu U COTPYIHHYATh JUIsl UX JIOCTH)KEHHUS, CIOCOOHOCTb INPOTHUBOCTOATH HIEOJIOTHU
9KCTpEeMH3Ma, HallMOHAIM3Ma, KCeHO(POOWH, NUMCKPUMHUHAIUHU IO COLUUAIbHBIM, PEIUTHO3HBIM,
PacoBbIM, HALIMOHAJIBHBIM IIPU3HAKAM U IPYTUM HETaTUBHBIM COLIMAIbHBIM SIBJIICHHSIM.

JIP O7HaBbpIkM COTpyJHHYECTBA CO CBEPCTHUKAMH, JE€TbMHU MJIAJIIIETO BO3pacCTa,
B3pOCIIBIMH B 00pa30BaTelbHOM, OOIIECTBEHHO IIOJIE3HOM, YueOHO-HCCIe10BaTENbCKOM,
IPOEKTHOM U IPYTUX BUAAX AESATEIbHOCTH.

JIP O8HpaBcTBEHHOE CO3HAHME U TIOBEJIEHUE HAa OCHOBE YCBOCHHS OOIIEUETIOBEUYECKHUX
LIEHHOCTEN.

JIP 09T'0TOBHOCTB M CIIOCOOHOCTH K 0Opa30BaHHUIO, B TOM YHUCIIE CaMOOOPa30BaHUIO, HA
OPOTSKEHUH BCEH JKMU3HM, CO3HATENIbHOE OTHOUICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCIIEUTHON MpodeccnoHanbHOM U 00IIECTBEHHON ASITENFHOCTH.

JIP 103cTeTnueckoe OTHOIIEHHWE K MHUPY, BKJIIOYas OSCTETHKY ObITa, HAYy4YHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHUH.

JIP 111llpuHsaTHE W pealn3aiuio MEHHOCTeH 3J0pOBOTO M Oe3omacHoro obpasa >KH3HH,
NOTPEOHOCTH B (PU3NYECKOM CaMOCOBEPILIEHCTBOBAHUH, 3aHATUSX CIHOPTHUBHO-03/10POBUTEIILHOMN
JeSTEIbHOCThIO, HENPHUSATHE BpPEAHBIX MPUBBIYEK: KypeHHUs, YHNOTpeOJIeHUus  aJIKOroJs,
HapKOTHKOB.

JIP 12bepekHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K (U3NYECKOMY H
IICUXOJIOTHYECKOMY 3/I0pOBbIO, KaK COOCTBEHHOMY, TaK M JAPYIHX JIOJeH, YMEHHE OKa3bIBaTb
NIEPBYIO TOMOIIb.

JIP 130co3HanHblit BbIOOp Oynymieil mnpodeccum U BO3MOMKHOCTEH peanu3anuu
COOCTBEHHBIX JKH3HEHHBIX IIJJAHOB; OTHOLIEHHWE K MNpO(ecCHOHANBHOM JesITeIbHOCTH Kak
BO3MOXKHOCTM  y4yaCTHsl B  pEHIEHMM  JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX,
oOLIeHAIIMOHAIBHBIX MTPOOJIEM.

JIP  14ChopMUpOBaHHOCTh  DKOJOTHYECKOTO  MBINIUICHUS, TIOHUMAaHHUS  BIWSHHSI
COLIMAJIbHO-9KOHOMMYECKUX TPOIIECCOB Ha COCTOSIHME TPUPOAHOW U COLHMAIbHOW CpPEIbl;
nproOpeTeHue OMbITa SKOJIOT0-HAIPABICHHOM NesITeIbHOCTH.

JIP 15 OtBeTcTBEHHOE OTHOLIEHME K CO3/JaHHI0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSTUS LEHHOCTEN CEMEMHOM )KU3HH.

MP 01 CamocTtosTensHO (HOpMYyIHUPOBATh U aKTyaIM3UpPOBATh IPOOIEeMy, paccMaTpUBaTh
€€ BCECTOPOHHE.

MP 02 VYcranaBnuBaTh CYIIECTBEHHBIM IPU3HAK WJIM OCHOBAaHUSA JUIsl CPaBHEHMS,
Kiaccuukanuu u 0600IICHUS.

MP 03 Ompenenars Lenu AESATENBHOCTH, 3a4aBaTh IapamMeTpbl M KPUTEPHH HX
JOCTUKEHMUSL.

MP 04 BpISBISITh 3aKOHOMEPHOCTH U IPOTUBOPEUUS B PACCMAaTPUBAEMBIX SIBJIICHUSX.

MP 05 BHOCUTH KOPpPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKU IOCIIEACTBUN JESTEIBHOCTH.

MP 06 Brnamerp HaBbIKAMH Y4EOHO-HCCIEIOBATENHCKON M MPOEKTHOW JACSITEIBHOCTH,
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HaBbIKAMU pa3perieHust MpooseM.

MP 07 CriocoOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TOHUCKY METOOB PEIICHHS
MPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JIUYHbIX METOJIOB TO3HAHHUS.

MP 08 OsnageHue BugamMH JESATEIBHOCTH IO IIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIpeTalny, MpeoOpa3soBaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX CHTYalHUsiX, B TOM
quclie IIPU CO3AaHUN YUEOHBIX U COLIMAJIbHBIX IIPOEKTOB.

MP 09 ®opmupoBaHre HAyYHOT'O THIA MBIIUICHUS, BIaICHHE HAyYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU ITOHATUSIMHU U METOJAMHU.

MP 10 CraButh u ¢dopmyaupoBaTh COOCTBEHHBIE 3aJadud B 00pa30BaTEIbHOMN
JIEATEIbHOCTH U )KU3HEHHBIX CUTYaLUSX.

MP 11 BpIsSBISATE TNPUYMHHO-CICICTBEHHBIE CBSI3M W aKTyaIM3UpOBATH 3aj]1ady,
BbIIBUTaTh TUIIOTE3y €€ PpELIeHUs, HAaXOAUTh AapryMEHThl [UIsl JI0Ka3aTelabCTBa CBOUX
YTBEPKACHUM, 3a/1aBaTh apaMeTpPbl U KPUTEPUU PEIICHHUS.

MP 12 Ananu3upoBaTh MOJTYYEHHBIE B XOJ/I€ PEILIEHUS 3aaul Pe3yabTaThl, KpUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOIHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX.

MP 13 JlaBaTb OIICHKY HOBBIM CUTYallUsSM, OLICHUBATh IPHOOPETEHHBIH OIIBIT.

MP 14 Bnaners HaBbIKaMH TONy4YeHUS HH(DOpPMALMM M3 UCTOUYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENIbBHO ~ OCYIIECTBJIATh IOMCK, aHajiu3, CHUCTEMAaTH3alUi0 U  HUHTEPIPETALUIO
uH(pOpPMaIIUU PA3IUYHBIX BUIOB U (GOPM MPEICTABICHUS.

MP 15 Co3naBaTh TEKCTHI B pa3IMyHBIX (popMaTax ¢ y4eToM Ha3HaYeHUS WH(POpPMAINU U
LIEJIEBOM ayTUTOPUH, BBIOMpast ONTUMAIIbHYIO (POpPMY MIPECTaBICHHS U BU3yaIU3aluu.

MP 16 OmnenuBarh JOCTOBEPHOCTH, JETMTUMHOCTh HH(OpPMAIMU, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIbHO-3TUYECKHM HOPMaM.

MP 17 Ucnonbs3oBaTh cpeacTBa MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
B PELICHUU KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OPraHU3alMOHHBIX 337ad C COOIO/IEHUEM
TpeOOBaHUN SPrOHOMMKH, TEXHUKH O€30MaCHOCTH, TMTHEHBI, PecypcocOepekeH s, IPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOMN 0€301MacHOCTH.

MP 18 Bnazners HaBbIKaMH paclio3HaBaHMs U 3alIUTHl HHGOpMaLUU, HHHOPMAIIMOHHON
0€30MacHOCTH INYHOCTH.

I[TPO1 CdopMupoBaHHOCTH TPEACTABICHUN O POJIM U MECT€ (UMK U ACTPOHOMHUH B
COBPEMEHHOM Hay4yHOW KapTHHE MHpa, O CUCTeMooOpasyromied ponu (U3UKH B Pa3BUTHH
€CTECTBEHHBIX HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTUH, O BKJIaJI€ POCCUNUCKUX U 3apYOEKHBIX
yUYeHBIX-(DU3UKOB B pa3BUTHE HAYKH; MOHUMaHUE (GU3NUECKOH CYIIHOCTH HAOII0AaeMbIX SIBICHUN
MUKPOMHpA, MAaKpOMHpa M Meramupa; IOHMMaHHE pOJIM AacCTPOHOMUU B IPAKTUYECKOU
NeSITeIbHOCTH 4YelloBeKa M JalibHEeWIeM HayYHO-TEXHUYECKOM pa3BUTHM, pPOJM (U3UKU B
dopmMHupoBaHUM Kpyrozopa M (YHKIHMOHAJIBHOW TPaMOTHOCTH 4YeJloOBeKa [UIl pEeLIeHHS
MPAKTUYECKHX 3ajau.

ITP02 CdopMupoBaHHOCTh YMEHHI pacro3HaBaTh (U3MYECKHE sSBIECHUS (MPOIECCHl) U
OOBSACHATP WX Ha OCHOBE U3YYEHHBIX 3aKOHOB: pPaBHOMEPHOE U PABHOYCKOPEHHOE
NpsIMOJIMHEHOE JIBHYKEHHE, CBOOOJHOE TMaJeHHe TeJ, JIBMKEHUE [0 OKPYXKHOCTH, WHEPIHS,
B3aMMOJICIICTBHE TeJ, KoyebaTeabHOEe JIBUKEHHE, PE30HAHC, BOJIHOBOE JBIWXeHHe; auddysus,
OpOYHOBCKOE IBM)KEHHE, CTPOCHHE >KUIKOCTEH W TBEpPABIX Tel, U3MEHEHHE o0beMa Tel IpH
HarpeBaHuu (OXJIAX/IEHUHU), TEIUIOBOE PpAaBHOBECHE, WCIIAPEHME, KOHACHCAlUs, IUIaBIICHUE,
KpUCTAJIIN3aLUs, KHUIIEHHWE, BIAXHOCTh BO3JyXa, CBA3b CPEAHEH KUHETHUYECKOHM JSHEpruu
TEIJIOBOTO JIBM)KEHUSI MOJIEKYJ ¢ aOCOJIOTHOM TeMIepaTypoil, MOBBIIICHHE JaBJICHUS Ta3a MpHU



€ro HarpeBaHUM B 3aKpPbITOM COCYJE, CBA3b MEXAYy IlapaMeTpamMu COCTOSHHS rasa B
M30IIpolieccax; JIEKTpU3alus Tel, B3auMOJCHCTBUE 3aps/I0B, HArpeBaHUE MTPOBOJAHUKA C TOKOM,
B3aUMOJICHICTBUE MAarHUTOB, JJIEKTPOMATHUTHAs WHIYKLUHWS, ICHCTBHE MAarHUTHOIO MOJsA Ha
NPOBOJAHMK C TOKOM W JBIDKYIIUKCS 3apsiji, SJCKTPOMArHUTHBIC KOJeOaHUsS H BOJIHBI,
NPSIMOJIMHEHHOE  PaclpOCTpaHEHHWE CBETa, OTPaKEHUE, MpernoMieHue, uHTepdepeHIms,
Tudpakus ¥ TMOJSIpU3alus CBETa, NUCIEpCcHs CBeTa; (OTOAIEKTpUUYECKU IPPEeKT, CBETOBOE
JaBJIeHWE, BO3HMKHOBEHHE JIMHEHYATOro CIIEKTpa aToMa BOJOpOAA, €CTECTBEHHAs U
HCKYCCTBEHHAs paluOaKTUBHOCTb.

[TPO3 Bianmenue OCHOBOIONATAIOIMMUMHE (HU3UICCKUMHA TOHATHSMHA M BEJIUYMHAMH,
XapaKTepu3yromMMHu  (U3HYECKUe TMpouecchl (CBI3aHHBIMM C MEXaHUYECKUM JIBH)KEHUEM,
B3aMMOJICHCTBHEM TeJ, MEXaHWYECKUMHU KOJNEOAHUSIMH U BOJHAMH; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHMEM BEIIECTBA, TEIUIOBBIMHU IMPOIECCAMU; DJIEKTPUYECKUM U MAarHUTHBIM TOJISIMH,
ANEKTPUYECKUM TOKOM, JJICKTPOMATHUTHBIMU KOJCOAHHSIMH ¥  BOJHAMHU; ONTHYECKUMU
SBJICHUSIMU; KBAaHTOBBIMHU SIBIICHUSIMH, CTPDOCHHEM aTOMa M aTOMHOTO Sipa, paJuOaKTUBHOCTHIO);
BJIaJICHUE OCHOBOITOJIAraroIuMH1 ACTPOHOMUYECKUMH MTOHSATUSIMU, MTO3BOJISIOIIUMHU
XapakTepu30BaTh IMPOLECCHl, MPOUCXOMAS[IIME Ha 3B€3[JaX, B 3BE3JHBIX CHUCTEMaX, B
MeEXTalakTH4YeCKON cpefie; ABMKEeHNE HeOECHBIX Tell, IBOJIOLUIO 3Be3/] U BeenenHoii.

[1P04 Bnanenue 3aKOHOMEPHOCTSIMH, 3aKOHaMHU M TEOPHSIMH (3aKOH BCEMHUPHOIO
Tsrotenusi, [, Il u III 3akoHbl HprOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOW IHEPrvH, 3aKOH
COXpaHEHUS UMITYJIbCA, IPUHIIUIT CYNEPIIO3UIIMH CUJI, IPUHIIUIT PABHOIPABHOCTH MHEPIIUATBHBIX
CHUCTEM OTCYETA; MOJEKYISPHO-KMHETHYECKYI0 TEOPHUIO CTPOEHHUS BEIIECTBA, Ta30BbIE 3aKOHHI,
MEPBbI 3aKOH TEPMOJMHAMHKHU; 3aKOH COXPAHEHHS JJICKTPUYECKOTO 3apsinaa, 3akoH KyroHa,
3akoH Oma Juist ydacTka 1enu, 3akoH OMa i TOJIHOM DJIEKTPUYECKOW 1enu, 3aKoH J[xoyms -
Jlennia, 3aKOH  DJEKTPOMArHUTHOW  MHIYKIIMHM, 3aKOH COXPAaHEHHS JHEPIHH, 3aKOH
MPSIMOJIMHEMHOTO PACTIPOCTPAHEHMS CBETA, 3aKOH OTPAXKEHHUs CBETA, 3aKOH IMPEIOMIICHUS CBETA;
3aKOH COXPAaHEHHs PHEPruH, 3aKOH COXPAaHEHUs UMITYJIbCA, 3aKOH COXPAHEHHS SJIEKTPUUYECKOTO
3apsaa, 3aKOH COXPAHEHHUs MacCOBOTO YMCIIa, MOCTYNAThl bopa, 3aKOH paAloaKTUBHOTO pacaja);
YBEPEHHOE HCIIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH mpu aHanuze (U3HUECKUX SIBICHUN U
MPOLECCOB.

[IPO5 VYMeHue y4yuThIBaTh T'paHMIIBI MPUMEHEHUS H3YYEHHBIX (DU3MUECKUX MOJIENIEH:
MaTepuaibHas TOYKa, MHEPIMAIbHAsI CHCTEMa OTCUeTa, UIeaTbHBIN ra3; MOJACIN CTPOSHHUS Ta30B,
KUIKOCTEN M TBEPBIX T€J, TOUCYHBIN dIEKTPUUSCKHUN 3apsi, AepHAst MOJIETb aToMa, HYKJIOHHAs
MOJIeIh ATOMHOTO sJIpa MPH pelieHnH (PU3NIEeCKHUX 3ajad.

[TP06 Brnagenre OCHOBHBIMU METOJaMH HaAYYHOTO TTO3HAHMUS, UCIIOJIb3yEMbIMH B (PU3UKE:
MPOBOANTH MpPSIMbIE U KOCBEHHBIE M3MEpEeHHs] (PU3UYECKUX BEIMYMH, BBIOUPAs ONTHMAIbHBINA
Crocod W3MEpPEeHHUsT W WCIONb3ysd H3BECTHBIE METOJBI OILICGHKH TOTPEUTHOCTEH HW3MEpeHHi,
MPOBOJIUTh HCCIIEOBAaHUE 3aBUCUMOCTEH (PU3MUECKHX BEJIMYMH C HCIIOIH30BAHUEM TPSIMBIX
U3MEPEHHM, OOBSICHATH TMOJYYCHHBIC PE3YJIbTaThl, UCIONB3Ys (U3UUECKUE TEOPHUH, 3aKOHBI H
MOHATHUS, W JIeJaTh BBIBOJBI, COONIOAATH MpaBwia O€30MacHOr0 TpyJda NpPH TMPOBEACHUH
MCCJIEIOBAHMH B paMKaxX y4eOHOTO SKCIEPUMEHTA U yU4eOHO-UCCIIEIOBATEIHCKON IEATETLHOCTH C
UCIIONIb30BaHWEM IU(POBBIX H3MEPHUTEIBHBIX YCTPOWCTB U JAOOPATOPHOrO OOOPYIOBAHHS,
c(hOpMHUPOBAHHOCTH MPEACTABICHUI O METO/IaX MOJYICHHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHHM.

ITP07 CdhopMupoBaHHOCTb YMEHHUSI pEIIaTh pacyeTHbIE 33Jaydl C SIBHO 3a/JaHHOU
(bU3HYECKON MOJIENbI0, UCTONB3Ysl (U3MUECKUE 3aKOHBI W TMPHUHIIMIBI; HA OCHOBE aHaIu3a
YCJIOBHS 3a7]a4H BHIOUpaTh (U3HUECKYIO MOJIENb, BBIACIATh (U3MUYECKUE BETHUYUHBI U (POPMYIIBI,
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HEOOXOAUMBIE JUIsl €€ PELICHMs, MPOBOJUTH PacdyeThl M OLICHWBATh PEAJbHOCTb IMOJYYEHHOTO
3HA4eHUs (U3NYECKOH BEIMUYUHBI; pELIaTh KadeCTBEHHBbIC 3a/auyM, BBICTPAauWBas JIOTMYECKU
HEMPOTHUBOPEUMBYIO LIEMOYKY PACCYKJICHUI ¢ OIIOPOH Ha U3yUEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U
¢du3nueckue siBICHUS.

ITP08 CdopMHUpPOBaHHOCTh YMEHUSI MPUMEHSATH MOJTYyYEHHBIC 3HAHUS Ui OOBSCHEHHUS
YCIIOBHIA MPOTEKaHUs (PU3MUYECKHUX SIBICHUH B MPUPOJE U VIS MPUHATHSA MPAKTHUECKUX PEHICHUI
B IIOBCETHEBHOM KHM3HHM ISl OOecredeHusi Oe30MacHOCTH Npu OOpameHHd ¢ OBITOBBIMH
npubopaMM M TEXHUYECKMMHU YCTPOMCTBAMH, COXPAHEHUS 3/0pOBbS U COOJIIOJCHHS HOPM
9KOJIOTUYECKOTO INOBEJCHUS B OKpY’Karolled cpele; MOHMMaHHEe HEOOXOJUMOCTH NPUMEHEHUS
JOCTHOKEHUH (PU3MKM U TEXHOJIOTUH A7 paliMOHAIbHOIO IPUPOAOIOIb30BAHUS.

I[TPO9 CdopMHupoBaHHOCTH COOCTBEHHOW TO3UIMK 110 OTHOLIEHUIO K (DU3UYECKOM
uHpOpMALMK, TIOTYy4aeMOW W3 pa3HBIX HWCTOYHHUKOB, YMEHHH HCIOJIb30BaTh MU(POBEIC
TEXHOJIOTUM JUIsl MOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIPETALUU U IPEACTaBICHUS y4eOHOW U
HAyYHO-MIOMYJISIPHOM MHGpOpMalMy; pa3BUTHE YMEHUN KpPUTHYECKOI'O aHaliM3a I0Jy4yaeMoi
uH(popMaLuu;

IIP10 Osnanenue ymeHussMH palboTaTh B TIPYHIE C BHIIOJIHEHUEM PA3JIMYHbIX
COLMAJIBHBIX poJiel, MIIaHUPOBaTh PabOTy IPYIIbI, PALMOHAIBHO PACIpEAEiATh NesITeIbHOCTh B
HECTAaHJAPTHBIX CHUTYalUsAX, a/leKBaTHO OLEHMBATH BKJIAJ KaXXIOr0 M3 YYaCTHUKOB IpYIIbI B
peleHne paccMaTpuBaeMoil MpoOIIeMBl.

[TP11 OBnagenue (chopMUPOBAHHOCTH MPEACTABICHUH ) TPABUIAMHU 3aITUCH (PU3HUECKIX
dbopmyn penbedHO-TOUECHHOU CUCTeMBbI 0003HaueHui JI. bpaiins (s ciaensix v ciaboBUIAIINX
00ydJarommxcs).



JladoparopunasipadoraNel TemazansiTusi:3aKoHbICOXPaHEHHSIBMEXaHUKe.

IeabpadoThI:CPABHUTHBEBEINYNHBI—
YMEHBIICHUEITOTCHIINAIBHOUDHEPT UUTIPUKPEIUIEHHOT OKIIPYKUHETEIAIPUET
ONaICHUMNYBEJINYECHUETIOTEHIIUATIbHOMIHEPTUUPACTAHYTON IPYKUHBI.

IlepeyeHs HCMOJIb3YeMOro O0OpPYAOBAHUS: TUHAMOMETP, >XECTKOCTh
npyXuHbIkoTOporo paBHa 40 H/M; nuHelika W3MepHUTeNbHas; TPy3 H3
Habopa 1o  MexaHuke;MaccarpysapaBra(0,100+0,002) xr;dukcarop;
MITaTUBCMY () TOMUIIATIKOM.

TeopernueckassyacTb

Mexannueckasi JHePrus TeJIa — 210 CKANAPHAs 8eIUYUHA,
PABHAAMAKCUMATILHOUPAOOMmMe, KOMOPasAMOo#CemOblmbCO8ePULEHABOAHHBIX
VCA08USIX.

O6o3HauaetcsE Enununa sueprun B CU[11x =

1H*Mm]KuHeTn4eckasisHeprusi—

ATO3HEPIUATENA,00yCIOBICHHASET OJIBUKEHUEM.

Duzuueckas eIuUUHA, PABHAS NOJOBUHE NPOUBEOCHUS MACCHI
mena
HaK6aopame20CcKOpOCMu, Ha3vl8aemcsIKUHeTHYeCKOIHeprueiTe

Ja:

Kunetnueckas OHCPIrUsg — 9TO SHEPTUA ABUKCHU. Kunetnueckas

—
DHEPTHUS TeIAMaCCOU m, TBIKYIIETOCS CO CKOPOCTBIO v paBHA padoTe,
KOTOPYIO JOJPKHACOBEPIIUTH CHJIA, MPUIIOKEHHAS K TTOKOSIIIIEMYCS TeTy,
9TOOBI COOOIIUTH €MY ATYCKOPOCTb:

P?Z'l)2

A=T=Ek’

Hapsimy ¢ kuHEeTH4eCKO# SHepruei wim dSHepruel JBMKCHHS B (U3UKE
BAXHYIOPOJIb WUTPACT IMOHATHE NOTEHUMAJIBLHOM JHEPrUU WIH IHEPruu
B3aUMOAEHCTBUSATEJ.

IMoTeHuUAIbLHAS JHEPTUS — dHepausi meid, 00y Cl06IeHHAS

83AUMHBIMPACNOIONHCEHUEM 83AUMOOCUCMBYIOUUX MeHcdY OO0t meJl
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unu yacmeti 0OHo20menda.
IMoTeHuMaJbHasi JHEPrus TeJA B M0JIe CHIIbI THKECTH
(mOTeHUHANIbHASIHEPT UATENA, TOHITOTOHAI3EMIIEN ).

Ep=mgh



Omna paBHa paboTe, KOTOPYIO COBEPILAET CUJIA TSHKECTU IIPU OIYCKaHUU Tella
HaHYJIEBOW YPOBEHb.

Pactanyras (wim cxkartast) npy’uHa ciocoOHa IPUBECTH B
JBUKEHUETIPUKPEINIEHHOE K HEH TEJO, TO €CTh COOOIIUTh ATOMY TETY
KHHETUYECKYIO3HEPIHi0.Clie10BaTeIbHO, TAKASINPYKUHA00I1a1aeT3a11acoM)
HEPIHUU.

[ToTeHanbHON SHEPTUEN MPYKUHBI (WIIA JTI000T0 YIIPYTro

nehopMUPOBAHHOTOTENA)HA3BIBAIOTBEIMUUHY

kex?
5=
,LIEK—KECTKOCTHIIPYKUHBI,X-a0COIOTHOE YAJIMHEHHUETENA.

I[MoTeHunaabHast JHePrus ynpyro 1e¢opMUpOBAHHOTO TeJIA PAGHA
pabomecunvl ynpyeocmu npu nepexooe uz 0aHH020 COCMOSIHUS 8 COCMOSHUE C
Hynesoudehopmayuell.

[ToTenmuanbpHast 3HEPTUs MPH YIPYyrou nepopmaium — 3To
HHEPTUAB3aUMOICHCTBUAOTACIbHBIXYaCTEUTETAMEK TYCOOONCUIAMUYTIPYTOCT

u.

CyMMa KHHETHYECKO U MOTEeHUHAJbHOM JHEPI UM Tel,
COCTABJIAIIIMX3AMKHYTYIO CUCTEMY U B3aUMOJACHCTBYIOLIMX MEXKAY
c000H CHIIAMHUTATOTCHUAUCHIAMUYIIPYTOCTH,0CTACTCAHCH3MEHHOM.

DTO YTBEPKIECHUE BBIPAKACT 3AKOH COXPAHEHUA IHEPSUU B
MexaHndeckuxmnpoueccax.OH SBIETCS CIEACTBUEM3aKOHOBHBIOTOHA.

Cymmy E = Ek + Ep Ha3bpIBaloT NOJIHOH MeXaHUYeCKOii

Hepruei.IlotHassMexaHMYeCKAIIHEPIUA3AMKHYTOMCUCTEMbITE

g,

B3aUMOAEHCTBYIOLIUX MEKIY COO0H TOJbKO KOHCEPBATUBHBIMH CHJIAMH,
NPUI0OBIX IBH/KEHUSIX ITHX TeJl He n3MeHsercs. [Ilpoucxoast aumb
B3aMMHbICNIPeBPALLICHUS MOTEHIMAIbHON JHEPIUHU TeJI B X KHHETHYECKYI0
JHEPruI0, HHA000POT, HIMIIEPEX0IIHEPIUUOTOAHOTOTEJIAKAPYTOMY.

E= Ex+ Ep= const

3aKoH COXPaHCHHUS MEXAHUYECKOM DHEPIUM BBINOJHICTCS TOJBKO Torja,

KorjgaTeiaa B 3aMKHYTOM CHCTEME  B3aMMOJICHCTBYIOT MEXAy Co0oi
KOHCEpBAaTUBHBIMUCWJIAMHU, TO €CThb CHJIAMH, [Ji1 KOTOPHIX MOKHO BBECTH

ITOHATHC HOTeHHHaHBHOﬁBHepFHH.
10



OnucanueyCcTaHOBKH.

11



I[JISI pa60TI>I HCIIOJIB3YECTCs YCTAaHOBKA, IIOKA3aHHAs Ha PUCYHKC.

OmnanpencraBisieTcOO0MyKperIeHHbIHAIITATUBE AMHAMOMETpchuKcaTopom 1.

B g B 3ot o] o b ek |

Lok L b
l > |

%

[IpyxuHa TMHAMOMETpA 3aKAHYMBAETCS POBOJIOYHBIM CTEPIKHEM C

kproukoMm.Dukcarop (B yBeJIMYEHHOM MacIITabe OH MOKa3aH OTAEIbHO —
OMEUEH HUPPOI2 )—3ToNerkasIacTUHKaN3

npoOku(pazmepamudS X7X1,5Mm),mpope3aHHas HOXKOM J0 ee€ 1ieHTpa. Ee
HAca)kKMBAIOT Ha MTPOBOJIOYHBIN CcTepKeHbANnHaMoMeTpa. Dukcartop noikeH
NepeMeIaThCs BAOIb CTEPIKHS ¢ HEOOIBIIMMTPEHUEM, HO TPEHHE BCE KE JTOIIKHO
OBITH JOCTATOYHBIM, YTOOBI (PUKCATOP caM Mocede He majiain BHU3. B 3TOM HYXHO
yOenutbes nepeq HauasioM padoThl. i 3ToroukcaTopyCcTaHaBIMBaAIOT
YHH)KHETOKpasIIKaIbIHA0T paHUYNTEIbHONCKOOE.

3aTeMp ACTATMBAIOTHOTITYCKAKOT.

XoapadoTnl

1. I'py3u3nabopanomMexaHUKENPOYHO YKPEMUTECHAKPIOYKETMHAMOMETPA.

2. IlonauMuTe PYKOH TPY3, pasrpyxas Npy>KUHY, 1 YCTAHOBUTE (PUKCATOP BHU3Y
YCKOOBI.

3. Ornycrute rpy3. [lanas, rpy3 pactaaet npyxuny. CHUMUTE Tpy3 U
MOTIONIOKEHUIO (PUKCcAaTOpa U3MEPHTE JIMHEUKON MaKCUMaTbHOE

YJIMHEHUE XTIPYKUHBI.

4. IToroputeonsiTsaThpas. HaitnutecpeqHeesHaueHueh mx

5. MoncuuraiireE ;,,=mghuE>.,=kx?/2

6. PesynbrarpizanecuTeBTabIuUILY.

7. CpaBHUTE OTHOLIEHUE E¢p/ E>,C €MHULIEN U CHCNIANTE BBIBOJ

OTOTPEIIHOCTH,CKOTOPOUOBUIIPOBEPEH3AKOHCOXPAHCHUSIDHEPT U U.
12



8. OTBETHPTEHAKOHTPOJIBbHBIEBOIPOCHI.
Conep:xanue oruera, Gpopma u npaBujia 0GopmMiIeHUS 0THYETA

OBBITNIOJIHEHHOHPa®oTe: TabIHIIA.

Ne h=Xmax, hep=Xep, Ei1cp, E2cp,
onbITa M pM p I[)ll: I[)lz Eteo/ E2ep
1
2
3
4
5

3aganuss M Bompochl A (GOPMHUPOBAHMS M KOHTPOJIA
BJIA/IEHUSIKOMITETEHI[UAMU.

KoHTpo/1bHBIEBONIPOCHI
1. PacKpOUTENOHATHEMEXAHUYECKONDHEPTUN ?
2.KakaspHeprusinaspiBaeTcsikuanetnueckoi ?[lokaxkoiipopmyneonanaxonurcs?3. Ka
Kasi SQHEeprus Ha3bIBaeTcs nmoTeHuanbHon? [1o kakoii popmyne oHaHAXOAUTCS?
4. ChopMynupyinTe3aKOHCOXPAHECHUSIMEXAHUUECKOUIHEPT U H.

5.KaKoBBITpaHULIBITPUMEHEHUA3AKOHACOXPAHEHUSIMEXaHUYECKOUDHEPT N ?

JlaGoparopuasipadoraNe2TemazansaTusa:CBoiicTBANapoB.

eab padoThI: OCBOUTH NPUEM OIPEICIICHUS OTHOCUTEILHON
BJIAYKHOCTHBO3/yXa,0CHOBAHHBIHANCIIOIb30BAHUUIICUXPOMETPA.

Ilepeyenbucnosb3dyemoroooopynosanusi:lIcuxpomerp

TeopurnueckasgyacTb

B atmocdepHOoM Bo31yXe Bcera MpUCyTCTBYIOT Mapbl BOAbI, KOTOPAs
UCTIAPSAETCACIIOBEPXHOCTH MOPEH,pEeK,0KeaHOBH T.II.
Bo30yx,cooeporcawutieooanovinap, Hazvi8aromBIaAKHBIM.
BrnaxHOCTH BO3AyXa OKa3bIBa€T OTPOMHOE BIUSHUE HA MHOTHE TTPOIIECCHI
Ha3emJie :Ha pa3BuTue (I0psl U PayHbl, HA ypoKall CENbX03. KYJIbTYD,

Hal'[pOI[YKTI/IBHOCTI)}KI/IBOTHOBOILCTBaI/IT.I[.BJ'Ia}KHOCTBBOS,IIYX&I/IMCCT6OJIBHIOC
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3HAYCHHUE JUTS 30POBBS JTIOJCH, T.K. OT He€ 3aBHCHUT TEILIOOOMEH
OpraHu3MavyeIOBEKa ¢ OKpYKaroen cpenoit. [Ipu HU3K0M BIaXKHOCTH IMTPOUCXOIUT
OBICTPOCHCITAPEHUECITOBEPXHOCTUHBBICHIXaHUECIU3HCTOMOO0IOUKHHOCA, TOPTAHM, UT
ONPUBOJUTK YXYAIICHHIOCOCTOSTHHSI.

3HAYUT, BIAKHOCTH BO3AyXa HAJI0 YMETh H3MEPATh. J1Jis
KOJIMYECTBEHHOWOIICHKU BI&KHOCTH BO3/TyXa MCIOIB3YIOT IIOHATHS a0COTFOTHON
U OTHOCHUTEIbHOMBIIAKHOCTH.

ADCONIOTHASA BJIAKHOCTD — GeIUYUHA, NOKA3bIBAIOWAS], KAKASL MACCA
napogeoowsl Haxooumcs 8 1 m? 6030yxa (T.e. 3TO IIOTHOCTH BOASIHOTO mapa). OHa
PABHANAPYUATLHOMYOABIIEHUIONAPA NPUOAHHOU memMnepamype.

IapuuanabHOe JaBJIEHHE MAPaA — 3MO OdbJieHUe, KOMOPOoe OKA3blEAl
OBIBOOSAHOU NAP, HAXOOAWULICS 8 8030YXe , el Obl 8Ce OCMAIbHbIE
2a3b10MCYMCMeE08aJlu.

OTHocHTEIbHAS BJAKHOCTD BO3AYXA — 310 GeIUYUHA, NOKA3bIBAIOWAS,
Kakoaiex nap om HacvluyjeHus. Imo omuouerue napyuaibHo20 0a61eHus p
B00SIHO2ONAPA, COOEPIAHCAUE20Cs 8 8030VXe NPU OAHHOL memnepamype, K

daeﬂenu;onacwu;eﬁﬁoeo

o=-2.100%.

2y
napaponpuToKeTeMITepaType, BRIPaKCHHOSBIPOIICHTAX |
Ecnu Bo3ayx HE COAEPIKUT MapoB BOJIBI, TO €r0 a0COJIIOTHAS U
OTHOCHUTEJIbHasBIAXHOCTH paBHbl . [IpeaenbHoe 3HaUeHne OTHOCUTEEHOMN
BJIQYKHOCTH —
100%.HopManibHOM 1114 €10BEYECKOTOOPTaHU3MaCUUTAETCIBIAXKHOCTE60%0.
J{nst u3MepeHus BIaXKHOCTU BO3/yXa UCTIOIB3YIOT IPUOOp
ncuxomerp.Ilcuxpomerp. (0T rpey «rcuxpuay - xonoa). CoCTOUT U3 ABYX
OJIMHAKOBBIXTEPMOMETPOB. Pe3epByap 0JHOTO M3 HUX OOCPHYT MapJIci,
OITYIIIEHHOM B cOCy1 cBOJI0M. Boma cMaunBaeT Mapiiro Ha pe3epByape
TepMOMETpa U TP €€ UCITAPpEHUHOH oxjaxaaeTcs. [1o pazHocTu Temneparyp
CYXOTO ¥ BJIQKHOTO TEPMOMETPOB MTOTICUXPOMETPHUICCKOUTAOTHIIE

ONpPCACIIAOTBIIA)KHOCTBBO3 1y XA.
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XoapadoTbi:

1) TloaroToBUTHTAOAUILYISI3aIUCUPE3YIbTATOBU3MEPEHUNHBBIYUCIICHUM
2) PaccMOTpeThyCTpPOUCTBOIICUXPOMETPA.

3) Ilo nmokazaHusiM Cyxoro TepMOMETpa U3MEPUTH TEMIIEPATYPY BO3AyXa
teyxoroBIIOMCIIICHHUH.

4) 3anucarh MOKa3aHUs TEPMOMETPA, PE3EPBYap KOTOPOro 0OMOTaH
MapﬂeﬁtBnamHoro

5) BblYMCcIuThpa3HOCTBIIOKA3aHUHTEPMOMETPOBAL =teyxoro ~tanauoro

6) I[loncuxpoMeTpuaecKoNTabINIIeOTPEIeTUTHBIAKHOCTHBO3IYXA(

7) Pe3ynbTaThin3MepeHUMNBBIYMCICHUN3aHECTUBTAOIHILY.

8) CraenailTeBbIBOJIOTOM,HOPMAIbHASIIMBIIA)KHOCTHBO3/TyXaBIIOMEIIEHHH.

9) OTBETbTEHAKOHTPOIBHBIEBOIIPOCHL.

Conep:xanue oruera, popma u npaBujia opopmiieHUs 0TYETA

OBBINOJTHEHHOHPa0doTe: TabHIIA.

0 0 0
NeormeiTa teyxoros C tanascioro,  C At,°C ®,%
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3aﬂaHI/Iﬂ H BOIIPOCHI JIsA (l)OpMPIpOBaHI/ISI H KOHTPOJA
BJIAACHUAKOMIICTCHIIUAMM.

KoHTpo/1bHBIEBONIPOCHI

1. Tlouemy npu mpoyBaHUU BO31lyXa uepes3 ahup, Ha
MOJIMPOBAHHOMIIOBEPXHOCTH CTEHKU KaMepPbl TUTPOMETpPA MOSABIIAECTCS
poca? B kakoiMOMEHTITIOSBIISIETCApOCa?

2. Ilouemy moka3zaHus «BJIAXKHOT0» TEPMOMETPA MEHBIIIE IOKA3aHUN
«CYyXOro»pTepMoMeTpa?

3. MoryT 11 B XOJ€ OIBITOB TEMIIEPATYPHI «KCYXOT0» U
«BJIAXKHOTO»TEPMOMETPOBOKA3ATHCA OJUHAKOBBIMU?
[TpukakoMycI0BUHPA3HOCTUIIOKA3aHUUTEPMOMETPOBHANOOIbIIIAS ?

5. Moxer 1 TeMIeparypa «BJIaKHOT0» TEPMOMETPA OKa3aThCs
BBIIIETEMIIEPATYPBICYXOTO»TEPMOMETpA?

6. CyxXOWMBIAXHBINTEPMOMETPIICUXPOMETPANOKA3BIBAIOTOIHYUTYKETEMIT
epatypy.KakoBaoTHOCUTENIbHAS BIAKHOCTHBO31yXa?

7. Kakum MOxeT ObITh IPeIeNIbHOE 3HAYECHUE OTHOCUTEIHHOM

BJIAJKHOCTUBO31yXa?

JlaGoparopuasipadoraNe3TemasansaTus:CBOMCTBAKUAKOCTENM.

Heab padoTel: onpeaeanTb KOdPPUIIUEHT MOBEPXHOCTHOTO HATSIKEHUS
BOJIIMETOJJOMOTPBIBAKAIIETb.
IlepeuyeHbHUCIO01b3YEeMOT0000PYA0BAHNS : COCY/ ICBOIOM, ITPULL,COCYAAIACOOD
aKarnelb.

TeopurnueckasiuacTb

MoJieKyibl TOBEPXHOCTHOTO CJIOSI JKUJIKOCTH 00J1aatoT
M30BITKOMIIOTEHIIMAILHON SHEPTUU IO CPABHEHUIO C IHEPTUEH MOJICKYII,
HaXOJAIINXCABHYTPUKUIKOCTH

Kak u mo06ast Mmexanuyeckasi cuctema, MOBEPXHOCTHBIN CIOM
JKHUJIKOCTUCTPEMHUTCS] YMEHBIIUTD MOTEHIUAIBHYIO SHEPTUIO U COKPAILIACTCHL.

[Ipu sTOMcoBepiaercsipadboTaA:
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A= ahy

e 6 - K03 (PUIMEHT NOBEPXHOCTHOTO HATSKEHHUs. EINHUIIEI H3MEpEHHs
Jiox/M*um H/m

A F

&= PR

!

= — &=
AS

rae F — cuia moBepXHOCTHOTO HATSKEHUS, [ — JIMHA TPAHUIIBI
MTOBEPXHOCTHOTOCIION KUIKOCTH.

[ToBepXHOCTHOE HATSKEHHE MOKHO OMPEACIISITh PA3IMYHBIMU METOJAMH.
BrabopaTopHolipaboTeHCIIONb3yeTCsI METOAOTPHIBA KalleJlb.

ONBIT OCYIIECTBIISIOT CO ITIPUIIOM, B KOTOPOM HAXOJIUTCS
HccleyeMashKUIKOCTh. HaXKuMaroT Ha MOPIIeHB MIMpHIla TaK, YTOOBI U3
OTBEPCTHS Y3KOTOKOHIIA IIMpUIla MEJICHHO Najaiu Kariu. [lepeg momeHTOM
OTPBIBA KaIlJIU CUIIATSIKECTH F gy =Mygnn-gPAaBHA CUIIE TIOBEPXHOCTHOTO
HaTsOKeHUS F, TpaHUIIaCBOOOTHOUITOBEPXHOCTU—OKPYKHOCThKATIIN

Z =TT 'dxanﬂu

CrenoBaTeibHO:

B M8
!

nNannu

a=

OMNBIT TOKA3bIBACT, YTO dygnnm =0,9d, THE d — TuaMeTp KaHaja y3Koro
KOHIIAIIMPHIIA.

Maccy Karim MOKHO HalTH, ITOCYUTAB KOJIMYECTBO Karelb N ¥ 3Has Maccy
BCEXKaIleJIbm.

Macca kamenp m OyZeT paBHa Macce JKUJIKOCTH B IITIPHIIC. 3HAs
O00BEMKUIKOCTH B MIMPHUIIe V U TIIOTHOCTH )KUAKOCTH P MOKHO HAWTH Maccy
m=p-VXoapaboThI:

1) Hauepturerabiuily.
2) IloacTaBpTe MO MIIPHUIL COCYT 11 COOpa BOJIBI U, TIJIABHO HAKUMas
HaIOPIIEeHb MINPHIIA, J0OCHTEeCh MEIJICHHOTO OTPhIBAHUS
karneib. I loncunranTekoanuecTBoKamnenbs |
MJTMPE3YyJIbTaT3aMUIITATCBTAOHITY . mg
»m0,9d

3) BrruuciaurenoBepxHocTHOSHATsKeHHEenogopmysePe

3yJbTAT3aMUIINTE BTAOJIHILY.
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4) TloBTOPUTEONBITC2MIN3 MIIBOIBI.

5) Haiiaute cpennee 3HaUeHHUE TOBEPXHOCTHOIO

H&TSDKGHHHPGSYJIBTaTBaHI/IIHI/ITG BTa6J'II/IHy.

6) CpaBHUTE NOJYYECHHBIN PE3yJIbTAT C TAOJIUYHBIM
3HAYEHUEMITIOBEPXHOCTHOTOHATSKEHUACYYETOMTEMIIEPATY
BI.

7) Onpenenure OTHOCUTENIBHYIO TOIPEIIHOCTh METOJIOM OLIEHKH

pe3yJIbTATOBU3MEPEHHUI.

+
5=w.100%

CrM abR

8) PesynpraT3anummTeBTa0IUITY.
9) CnenalTeBBIBOI.
Conep:xxanue oT4yera, popmMa 1 npaBujia opopMJaeHUs1 OTIETA

OBBINOJIHEHHOHPadoTe: TabHIIA.

Ne | Macca Yucino [Auamer | [IoBepxHoct CpenneesHauen Tabamunoe | OTHOCHTEJbHA

Kames | Kamejl | praHaJ - HEIMMOBEPXHOCTH 3HAYCHHUEIO | ANOIPEIIHOCTD
OIIBIT
b b AlINPUIl | HOCHATHKCH OTOHATHXKCHHUA  BEPXHOCT
a 0%
a ue -
m,Kr n ch,H/ M
HOTOHATHK
d, m o,H/m
CHUA
GTaﬁ,H/M
1 1*1073 2,5%1073 0,072

3aganuss u  Bompochl st (GopMHUPOBAHMA M KOHTPOJIS
BJIA/ICHUSAIKOMIIETEHIIUAMM.
KoHTpoabHBIEBONIPOCHI

[TouemMynOBEpXHOCTHOEHATAKEHNUE3ABUCUTOTPOIAKUIKOCTH ?
2. TloueMyuKak3aBUCUTHOBEPXHOCTHOCHAT)KEHUEOTTEMIIEPATYPHI?
W3meHuTCs 11 pe3ynbTaT BRIUMCIECHUSI TOBEPXHOCTHOTO HATSKEHUS,

€CJIMOIBITIPOBOAUTEBAPYTOM MECTE 3E€MJIIU?
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4. VI3MEHHTCS JIK Pe3yJIbTaT BEIYUCIICHHS, €CIIM JUAMETP Kameilb TPyOKH
OyneTMeHsblIie?

5. TlouemycnemyeTnoOMBaThCIMEIICHHOTOIA/ICHUSKATIEIb ?

JlabGopaTopHasi padora Ne 4 Tema 3ansiTusi: 3aKOHBI IOCTOSTHHOTO
TOKA.DJIEKTPUYECKUHTOKBIIOJYIIPOBOTHUKAX.

Heab padoThl: NPOBEPUTH CIPABEAIMBOCTD 3AKOHOB MOCIEA0BATEIILHOIO
UIapaJIeIbHOTO COEAMHEHUS IPOBOTHUKOB.

IlepeyeHb UCOJIB3YEeMOT0 000PYI0BAHUSA: AMIIEPMETP, BOJILTMETP,
JaMIIOYKa,IPOBOJIOYHASCITUPAb,0aTapeiika, KIIF09,peocTar

TeopurnueckassuacTb

HpOBOI[HI/IKI/I B DJICKTPHUYCCKUX LCIIAX MOTYT COCAUHATHLCA ITOCIJICI0BATCIILHO
HITapaJlICIIbHO.

IIpu nocJieoBaTe IbHOM COeIMHEHUHU NMPOBOIHUKOB (puc. 1.9.1) cuna Toka
BOBCEXIPOBOTHUKAXO/IMHAKOBA:

]1:]2:].
; h 2
—
| & | & |
S N
| I -

Pucynokl1.9.1.
IlocnenoBaTenbHOE
COEMHEHUETIPOBOIHUKOB

[TozakonyOma,Hanpspkenust UinU>HanpoBOTHUKAXPaBHbI

U1=[R1, U2 =1R2.

Ob1eenanpsbrkenre UHA000MXITPOBOIHUKAXPAaBHO CyMMeHanpsbkeHuit U
U- 2.

U=U, +U,= I(Rl +R2)=IR,
r71Ie R—3IeKTprIecKoecopoTUBIeHUEBCeienu. OTcroacae ayer:
R:Rl +R2.

IIpu nociexoBaTeIbHOM COCAUHEHHNH MOJHOE CONPOTHBJICHUE LeNH
PABHOCYMMeCONPOTUBJIEHUHOTAEJIbHBIXIIPOBOIHUKOB.
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OT1OT peE3yabTaT ClIpaBCAJINB JJIA J000T0 Yncia MMOoCJICA0BATCIIBHO
COCANHCHHBIXIIPOBOIAHUKOB.

IIpu napanneabHom coenruenum (puc. 1.9.2) nanpsoxenus Uy u U, Ha
00OMXITPOBOAHUKAXOTMHAKOBBI:

U, 1:U2: U.
CyMmma TOKOB /| + I, TpOTEKAIOITUX MO 00OMM ITPOBOTHUKAM, paBHA TOKY
BHEPA3BETBJICHHOMIICTIN:

=1L+ L.

OTOT pe3yNbTaT CIEAYeT U3 TOTO, UTO B TOUKAX Pa3BETBICHUS TOKOB (y35bl A U
B)B 1ienu nocTosIHHOro TOKAa HE MOTYT HaKaruIuBaThes 3apsaasl. Hanpumep, K y3iy
AzaBpems Amonrekaet 3apsal/At,a yTeKaeToTysias3a TOKEBpPEMS 3apsia

L At+LAt.CnenoBarensHo, /=1 +1>.

Pucynok1.9.2.
[TapannensHOE coeTUHEHUE

MIPOBOJIHMKOB3aNuChbIBasiHA OCHOBaHUH 3akoHaOMa

L=e L= n1=2
TR TR TR

A€ R—3IEKTPUYECKOECONPOTUBICHUEBCENLIETN, ITOTTYYUM

IIpu napaJjieJibHOM COeIMHEHNH NTPOBOJHNKOB BeJIMYNHA, 00paTHast
00111eMyCONIPOTUBJICHUIO LIENH, PABHA CYMMe BeJIMYNH, 00PATHBIX
CONPOTHUBJICHUAMIIAPA/LIEIbHO BKJIKYEHHBIXIIPOBOAHNKOB.

XoapaboThl.
3amanuel.l3ydyenuenocie0BaTEIbHOTOCOEUHEHHUS.

1. Cobepute nenb mo pucyHKy Hike. BonbTMmerp mpucoeannute Kk Toukam N U
Kuenu. OH B 3TOM cllydyae MOKaXeT HampsHKEHHUE Ha PE3UCTOPE U JIAMIIOYKE
BMecTe(Uqon). PoTOCOOpanHOMIIEIHITOKAa3aHOHAPOTOTpadUUHIDKE. 3aAMKHUTEICTTH
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3anuImMTe B Ta0auIly nokazanus cuiibl Toka [ 1 Ugey. Llens pazomkauTE
UIMOKAKUTEEEYYUTEIIO.

2. IlogximrounTe BOJIBTMETP K TOUK
Hape3ucTopeR;.

HanpspkeHue U

3. HOI[KJ'IIOLII/ITG BOJIBTMCTP K TOYK
HaTaMITO4KC.

\\v@, Hanpsbkenue Us

4. ITo popmynam R;=U/I,R;=Uy/I, Rosu=Uoeu/I moacunTAlTE
COIPOTHUBJICHUAPE3UCTOPA, JTAMITOYKH, YUaCTKa, BKITFOYAIOIIETO PE3UCTOP U
JTaMIIOYKy.Pe3yIbTaTBIOKPYTIIAHTE JOAECATHIX.

5. I/ISMepCHHBICI/IHO)IC‘II/ITaHHBICZiHa‘-IeHI/IHSaHeCI/ITeBTa6J'II/IHy.

6. CrenaiiTe yCTHO BBIBOI, TOJITBEPIKIAOTCS JIX OIIBITOM
popmyabl:Uosu=U1+tU2  Rosu=Ri+Ra2

33I[aHH62.I/ISY‘ICHI/ICHapaJ'IJ'ICJ'IBHOFOCOCI[I/IHCHI/IH.

1. CoGepuTe menb Mo PUCYHKY HIKe. POTO COOpaHHOM MENH MOKa3aHo
HadoTorpaduuHIKE.

ConpoTuBiieHHE peocTaTa ceIaiTe MAKCUMAIIbHBIM. 3aMKHUTE LIETb U
3aMUIIMTEB TaOIUITy MOKa3aHus CUiIbl TOKa oy 11 U. Llens pasoMkHuTE M
MTOKaXXUTE €EYUUTEIIO.

e

N

. Rz
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2. OTcoeIMHUTE BOJIBTMETP, @ AMIIEPMETP IPUCOEAUHUTE B BETBB C
pe3uctopoM.COnpOTUBIIEHUE PEOCTATa IIyCTh OCTAETCA
MaKCHMaJIbHBIM.3aUIIUTE B TaOIMIy3HaYCHHE CUJIBI TOKa [, mpoTekaroriei
yepe3 pesuctop R;. Cxema nenu cMOTpUTEHAPUCYHKE 2.

L

PucyHok 2
-

R+

R2

e
-

dortorpadun?

3. AMrniepmeTp MPUCOECIUHUTE B BETBb C JIAMIIOYKOW. 3aMUIIUTE B
TabNMIly3HaYeHHE CUJTbI TOKa |, mpoTekaroie yepes iammnouky. Cxema 1enu
cmoTpute HadoTorpaduu?2.

4. ITo popmynam R;=U/I;,R,=U/I1, Roeu=U/loew OaCUNTANTE

CONPOTHUBJICHUSAPEZUCTOPA, TAMIIOYKH, YIaCTKA, BKIIFOUAOLIETO PE3UCTOP U
JIaMIOYKY.Pe3ynbTaTblOKPYTIAUNTE JOAECATHIX.

5. 3MepeHHbIENTI0ICYNTAHHbIE3HAUCHHUA3aHECUTEBTA0IINILY .
6. CrnenaiiTeyCTHOBBIBO,IOITBEPAKAAIOTCAITUONBITOM(OPMYJIBI:

Logu=li+ 1>

R06u1:

Rl
xR,R +
R,

Conep:kanue ordyera, gpopmMa U npaBujIa 0(pOPMIICHUS OTHYETA

OBBINIOJIHEHHOHPaboTe: TabIHIIA.

I, Ui, Uy, Uos6m, Ry, Ry, Ro6u, U+U,, | Ri+Ry,

A B B B OMm OMm OMm B OMm

Ua I] ’ 12) IOGLLI) Rl) RZ) ROGIJ.I: Il+12, Rl

B A A A Om Om Om A *RR+
R,

3ajanust M BONPOCHI A  (POPMHUPOBAHUA U  KOHTPOJIS

1. JaliTeonpeneeHUENOHITUINCBETBBY»,«KOHTYPY,«Yy3€ID».

BJIA/ICHUSIKOMIIETEHIMAAMH.
KoHTpoJIbHBIEBOTIPOCHI
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2.Yemy paBHO O0OIee CONPOTUBJICHHE IIEMH MPH
TIOCIIEI0BATEIHHOMCOCTMHEHUUCOTIPOTUBIICHUI?
3. YemypaBHA0OMIASITIPOBOANMOCTHIICTTUIIPUIIAPATIICTEHOMCOSTMHECHUHCOIIPOT
WBJICHUN?
4. YeMmypaBHOOOIIEECOMPOTUBICHUEHETTUITPUCMEITIAHHOMCOETMHEHUUCOTIPOTH
BIICHUI?
5. KaknonumaercsauuuraercszakoHOMaia3aJaHHbIX CXeM?

JlaGopaTopHasi padora Ne 5 Tema 3ansiTusi: 3aKOHBI IOCTOSTHHOTO
TOKA.DJIEKTPUYECKUHTOKBIIOJYIIPOBOTHUKAX.

Hean padorsel: onpeaenuts /1C 1 BHyTpEHHEE CONIPOTUBIICHUE
HMCTOYHUKANIOCTOSIHHOTO TOKA U OLIEHUTh MPAaBAONOI00HOCTh MOTYyUYSHHBIX
pe3ynbraToB.IlepedyeHsb uCnmoab3yeMoro 00opyaoBanus: uctounuk JJ1C,
KJIFOY, aMIIEPMETP,BOJIBTMETP, TPU PE3UCTOPA C U3BECTHBIMU CONPOTUBIICHUSIMH,

COCAMHHUTCIIbHBICTIPOBOAHUKH,PCOCTAT.

TeopurnueckasiyacTb

PaboTa BBITTOTHSAETCS C MOMOIIBIO AIEKTPUUSCKOM IIETIH, COCTOSIICH
W3M0CeI0BATEIIbHO COSAUHEHHBIX AJIEMEHTOB: ncTouHnka JJ[C,
KJIFOYa,aMIIEpMETPa U PE3UCTOPA C U3BECTHBIM COMPOTUBIICHUEM. M3mepseTcs
CHUJIa TOKABIIENHU MPU 3aMKHYTOM KJTFOUE.

Ipumeuanue: VIcrionb30BaTh PE3UCTOPHI C MAJIBIM CONIPOTHUBIICHUEM
HEpPEKOMEHAYeTCH, T.K. OyJIeT cKa3bIBaThCs AP (PEKT HAarpeBaHUs
PE3UCTOPOB HMU3MEHEHUENXCONPOTHIICHHUS.

Jlanee B ienu pe3ucTop 3aMEHSAETCS IPYTUM U U3MEPSAETCS CHUJla TOKA B LIENU
BHOBOM ciyyae. /[t o6oux cimyyaeB 3akoH Oma 1715l 3aMKHYTOW LEnu
OyIeTBBITIISACTE cieayomumM oopazoM:E=1(R,+ r), E=L(Ry+r).
KoMOuHupysTpeMsipe3ucTopaMucru3BECTHBIMUCOIIPOTUBICHUSIMU,MOKHOITPOB
€CTUTPHU MaPBINOJOOHBIXU3MEPEHUH.

XoapadoTbl.

1. IloAroTOBBTEIUCTHIISIOTIETA0PA0OTECTIPE ABAPUTEILHBIMU3AITUCSIMH.

2. CobepuTe 2IIEKTPUUYECKYIO 1IETIh, COCTOSIIIYIO U3
MOCJIC0BATEILHOCOCIMHEHHBIX 3JIeMEeHTOB: ucTounnka J3/[C, kiroya,
aMIIepMETpa U PE3UCTOPA CU3BECTHBIM COMPOTHURICHUEM. I3MephTe cuity Toka
B IIETM TIPU 3aMKHYTOMKITIOUE.
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3. 3aMEHUTE PE3UCTOP HOBBIM U U3MEPHTE CUILY TOKA B IIEMU B TAHHOM
cinyyae.llpoBennte aHAIOTUYHBIE IEVCTBUS C TPETHBUM PEZUCTOPOM.
Pe3ynpTaThiizMepeHu3aHECUTEBTAOIHUILY .

4. IlpoBeaute BoruncieHuss J/1C ncTouHNKa TOKAa U BHYTPEHHETO
CONPOTHUBJICHUSUCTOYHUKA JJI IIEPBOTO U BTOPOTO, JIs IEPBOTO U TPETHETO, IS
BTOPOI'0 UTPETHETO CiIy4aeB Mo ciuenyromum hopmynam: » = (L[Ri— LR)A - 1),
E :]1]2(R2— Rl)/(ll— ]2)

5. IlogcuuTaiiTe BETUYUHBI OTHOCUTENBHON U a0COTIOTHON
MOTPEIIHOCTEN,00pab0TaBBBIUNCICHUSIMETOAOMCPETHET O

apu(MeTHIecKoro.

6. CnenaiTeBbIBOABIONPO/ICIaHHOWpAOOTE.

Conepsxkanue or4yera, GpopmMa U npaBuiIa 0pOpMIICHUS OTYETA

OBBINOJIHEHHOHPadoTe: TabIHIIA.

Cuia Bayrpenneeco| AOCOIIOTHASII
DAC | A6comornas| 2P
toka| CompoTusieHue MIPOTHUBJICHUEH | OTPEIIHOCTHBH
No HMCTOYHHKA| MOTPEIIHOCTh
2 BLIET pesucropa ToKa Site CTOYHMKATOKA | YTPEHHETOCOIp
H OTHUBJICHUS
OIIBITA Ji R E AE r Ar
A Om B B Om OMm
1
2
3

3amanuss M Bompochl st (GOPMHUPOBAHMA W KOHTPOJIS
BJIAJICHUAKOMIICTCHUUSIMM.
KoHTpoJIbHBIEBONIPOCHI

1. [Touemy mokazaHusi BOJIbTMETPA MPU PA30OMKHYTOM U 3aMKHYTOM
KIJIFOUEePa3TUYHBI?

2. Kak noBbicuTh TOUHOCTH U3MepeHust JIC ucrounuka toka? Pe3uctopsl
CKaKMMHCONPOTUBICHUAMUYA00HEEHUCTIONb30BaThBAaHHOMpaboTe?

3. [louemy abconmoTHas U oTHOCUTENbHAs norpemHoctd J/C u
BHYTPEHHETOCONPOTUBICHUANCTOYHUKATOKABIAaHHONPAOOTECTONb3HAUUTEIb
HbIE?

4. Kak BiusieT U3MEHEHUE TEMIIEpaTyphl pe3ucTopa Npyu HarpeBaHUU
Hape3yJIbTaThIN3MEPECHUI BIaHHOWpaboTe?

JlaGopaTopHuasi padora Ne 6 Tema 3ansatusi: MarHuTHoe
10Jie. DJIeKTPOMATHU THASIMHY KM 5.

Heab padoThI:u3yuums yciosus 603HUKHOBEHUSI UHOYKYUOHHO20 MOKA,
I/[Cunoykyuu.
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IlepeyeHb HCOJIB3YEeMOT0 000PYIOBAHMSA: KAMYUKA, 08a NOIOCOBbIX
MazHuma, MuiIuamnepmemp.

Teopurnyeckag4acrb

B3aumnast cBs3b 2JIEKTPUYECKUX U MAarHUTHBIX NOJIEH Obli1a
YCTaHOBJICHABBIAIOIINMCS aHTIMHCKUM (pusukomM M. @apaneem B 1831 r. On
OTKPBLI SIBJICHUEITEKTPOMATHUTHOMUHAYKIIUH.

MHorouwncienssie onbITel Papaiest OKa3bIBaKOT, YTO C TOMOIIBIO
MAarHATHOT'OIIOJIAMOKHOIIONYYUTHIEKTPUYECKUN TOKBIIPOBOIHUKE.

SByeHNe 31eKTPOMATHUTHOH HHAYKIUH 3aKAH04AEMCs 8
B03HUKHOBEHUUDTIEKMPULECKO20 MOKA 8 3AMKHYMOM KOHMYpe npu
U3BMEHEeHUU MACHUMHO20NOMOKA, NPOHUZbIBAIOUE2OKOHMYD.

Tok, 803HUKAIOWUUNDUABTIEHUUINEKMPOMASHUMHOUUHOYKYUU, HA3bIBATOM
UHIAYKIUOHHBIM.

B anextpuyeckoit nenu (pucyHok 1) BO3HMKaeT MHAYKIMOHHBIA TOK, ECIH
€CTh/IB’KEHUE MarHuTa OTHOCUTEIBHO KATYILKH, UK HA000POT.
HanpaBneHnenHIyKIIMOHHOTO TOKA 3aBUCHT KaK OT HAIIPABJICHUS JBUKECHHS
MAarHuTa, TaK U OTPACIIOJIOKEHUS €T0 MOJIOCOB. THIyKIIMOHHBIA TOK

OTCYTCTBYCT, €CCJIM HCTOTHOCUTCIIbHOT'OIICPCMCIICHUAKATYINIKNHA MaruuTa.

Pucynoxl.
Ctporo roBopsi, MpH JIBMKEHUN KOHTYpa B MArHUTHOM TI0JI€ TEHEPUPYETCS

H€OHpClIeJI€HHBII>’ITOK ,a OIIPpCACIICHHAA 5. 4.C.

) :fM¢==-'0
\J

>)) B,

Pucynox?2.
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dapaeit SKCIepUMEHTATLHO YCTAHOBHII, UYTO NpU USMEHEHUU
MASHUMHO20NOMOKA 8 nposoosiugem konmype eosnuxkaem I/C unoykyuu E,,p,
PABHAACKOPOCU UBMEHEHUS MACHUMHO20 NOMOKA Yepe3 NOBEPXHOCMb,

OCPpAHUYEHHYOKOHNYPOM, GSEmOMVCOSHGKOMMtuC:
_ AD

Pt

Ota ¢popmyna BeipaxaeT 3akoH Dapajes: 7. 0. ¢. UHOYKYUU PABHA
CKOpOCMUU3MEHEeHU MACHUMHO20 NOMOKA Yepe3 NOGEPXHOCHIb,
02PaAHUYEHHYIOKOHMYPOM.

3HakMHUHYCB(OpMyIe oTpakaeTnpaBuiio Jlenna.

B 1833 rony JIeH1 ONBITHBIM ITyTEM JOKa3al YTBEPKICHHUE,
KOTOPOEHA3bIBACTCS MPABUJIOM JIeHIA: uHOYKUUOHHBIIL MOK, 8030y HcOaemblil
63AMKHYMOM KOHmMYpe npu U3SMEHEHUU MAZHUMHO20 NOMOKA, 6ce20a
HANPAeIeHMaK, Ymo co30a6aemoe um MAZHUMHOE noJie nPpenanmcmaeyem
U3MEHEHUIOMAZHUMHO20 NOMOKA,8bl3b16AI0UL€20 UHOYKYUOHHBLIMOK.

IIpuBo3pacTaHMUMATHUTHOTONOTOKAD>0,a€,,,<0,T.€. 3. 1.
C.MHAYKIIMH BBI3bIBAET TOK TAKOT'O HAIPABIICHHUS], IPU KOTOPOM €TI0 MarHUTHOE
MOJICYMEHbIIAETMArHUTHBIMIIOTOK YEPE3KOHTYP.

IIpu ymeHbmIeHUH MAarHuTHOT0 mMOToKa ®<0, a g,4,> 0, T.€. MArHUTHOE
MOJIEMHAYKIIMOHHOTOTOKayBEINYMBACTYObIBAIOIIMIMATHUTHBIHIOTOKYEPE3KOHTYD.

IpaBuio Jlenna nmeet riry0okuil (pU3N4ecKN CMBICT — OHO
8bIPAIICAEM3AKOH COXPAHEHUs dHepauUl: €CIIA MarHUTHOE T10JI€ Yepe3 KOHTYP
YBEIMYMBAETCS, TO TOK B KOHTYPE HAMPABJIEH TaK, YTO €r0 MarHUTHOE T0JIe
HaITpaBJIEHO MPOTUBBHEIIHETO, @ €CJIM BHEIIHEE MATHUTHOE MOJIE Yepe3 KOHTYP
YMEHBIIAETCS, TO TOKHAIIPABJIEH TaK, YTO €r0 MarHUTHOE T0JI€ MOJACPKUBAET

9TO Y6LIBaIOI]_[eeMaFHI/ITHOGHOJI€.

XoapadoThI.
[ToaroToBhTEAIAOTYETATAOTUIYUTIOMEPEIIPOBEACHUSONBITOB3AMOTHUTEEE .
HanpasJiienus
OTKJIOHEHMSIC
IToka3aH ' TpeIKMMHJLIN Hanpagienue
Ne HencrBus HSAMHJT amiep- HHIYKIHOHHOIO
n/n CMATHUTOM JIU- MeTpa Toka(nmonpasuiayJlen
| 1a)
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KaTYHIKOM

aMIepMeTr

pa,
MA

(Bmpaso,
BJICBO WJIM
HEOTKJIAHsSIeT

csl)

bricTpoBCTaBUTH
MArHuT B
KaTyIIKYCEBEPHBIMIT

OJIFOCOM

OcTaBUTh MarduT
BKATYIIKEHETIO1BU
SKHBIM

nociieomnbiTal

brictpo
BBITAIIUTEMArHUTHU3

KaTyIIKH

bricTpo

MPUOIM3UTHKATYIIIK
y
KCEBEPHOMYIIOJIOCY

MarduTa

OcraBuTh
KaTYIIKYHEOIBHKH
ourmocie

onbwiTad

bricTpo
BBITAIIUTHKATYIIK
y
OTCEBEPHOTOMOJIIO
ca

MarauTa

MeniieHHo
BCTaBUTHBKATYIIKYM

ar’Lur

CCBCPHBIMITIOJIFOCOM
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MenjieHHOBBITAILL

e
HUTbMAarHuT |
M3KATYIIKA
bricTpoBCTaBUTHB
—>
Katymiky 2 =
MAarHUTaceBEPHBIMU
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IIOJIr0OCaMHu

10 |BBICTPOBCTABUTH
MartiT B - [ ;,ej: ; ]
KaTYHIKYIOKHBIMIT

OJIFOCOM
11 |BBICTPOBBITAIATE

MAarHuT U3 e — I ) i
[ S
KaTYIIKUIIOCIIEOIIE

Tal(
12 |bBICTPOBCTAaBUTHB

N
—_— :
KaTyIKy 2 = L
MarouTarOXHBIMHUIIO

JIFOCAMU
3anucaTbo0IIUHBBIBOAIOPAO0OTEHAOCHOBEPOBEAEHHBIXHAOIIOCHUH.

Conepixanue oT4yeTa, popmMa U NpaBuia opopmJieHHs 0TUYETA

OBBINIOJIHEHHOHPaboTe: TabIHIIA.

3aganuss M Bompochl s (GOPMHUPOBAHMS M KOHTPOJIA
BJIA/IEHUSIKOMITETEHI[UAMU.

KoHTpoJIbHBICBONIPOCHI

1. Buem3akiro4yaeTCAsIBICHUEIEKTPOMATHUTHOUMHAYKIIUN?

2. KakoiTokHa3bIBalOTHHIYKIIMOHHBIM?

3. Chopmynupyiite 3aKOH JIEKTpOMarHuTHOW uHAYyKIuu. Kakoi
(bOopMyI0MOHOTTUCHIBACTCS ?

4. Kakdopmymnupyercsnpasuiollenia?

5. KakoBacsa3bnpauiaJleHI1ac3aKOHOMCOXPaHEHUSIDHEPTUN?

JlaGoparopHnasi pabora Ne 7 Tema 3ansaiTusi: MexaHu4eckue KoJe0aHus
UYNPYTrUeBOJIHbBI.

LeabpadoThl:COCTOUTBIKCIIEPUMEHTAIEHOUIIPOBEPKEPOPMYJIBL,CBSI3bIBAIOIIIE
nneproakoieOaHNIMasTHUKACITTHHONETr 00 IBECa.

IlepeyeHb HCIOJIB3YeMOr0 000PYI0BAHMA: [LITATUB C IEPEKIATUHON U
My(QTON, HUTHCHETASIMUHAKOHIIAX, [PY3CKPIOYKOM, JINHEHKA,
JIEKTPOHHBINCEKYHIOMED
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TeopurnueckassyacTb
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PaccmoTpum KosiebaHMsi HUTSHOTO MasiTHUKA, T.€. HEOOJIBIIOrO Tea
(HanpuMep,1apyKa), MOABEHIEHHOTO Ha HUTH, JUIMHA KOTOPOU 3HAYUTEIIBLHO
IIpEeBbILIACTPa3MEPBI CaMoro Teia. Eciiy mapuk OTKIOHUTH OT IOJI0KEHUS
paBHOBECHS UOTIIYCTUTh, TO OH HA4HET KosiebaThcsl. CHavasaa MasTHUK
JBIKETCSL CHApaCTaIOUIEH CKOPOCTBIO BHU3. B 10n0keHNN paBHOBECUS CKOPOCTh
1IapyKa HEpaBHa HYJIIO, U OH 10 MHEpLMHU IBUXKETCA BBepX. [Io noctmxkenun

HaWBBICHICTOITIOJIOKCHH A HIAPHUK CHOBA HAYMHACT JIBHUI'aTbCA BHU3. 9T0 6y,Z[YT

CBOOOIHBIEKOJICOAHUSIMAATHHKA.
0

CB000IHbIE KOJIEOAHUSA — 31O KOJIeOAHUS, KOMOpble B03HUKAIOME CUCeMe
noooeucmeuem HympeHHUX Cujl, Nocjle mozo, Kaxk cucmema oOvlia 6vieedeHda
U3NOJIONHCEHUSLY CMOUYUBO20PABHOBECUSI.
KonebarenbHoeABMKEHUEXAPAKTEPU3YIOTAMILIUTY/ 10, IEPUOJOMUYACTOTOMKOI
cOaHuM.

AMILTUTYIA KOJIe0aHuil - 5TO HauOOJIbIIee CMEIIEHUE KOJIEOIOIIErocs Tea
otnoJioxkeHuspapHoBecus.Ob6o3HauaeTcaA. Enununianzmepenus-metp[ 1m].
Ilepuoa kosedanmii - 3TO BpeMs, 32 KOTOPOE TEJIO COBEPIIAET OJTHO
noiHoekonebanue.O6o3navaercs T.Enununansmepenusi-cekynaallc].
YacToTa Koy1e0aHMii - HTO YUCIIO KOJIeOaHMi, COBEPIIIAEMbIX 3a
eaunuiyBpemeHu.O6o3nauvaercsay.Eqununanamepenus-repu[ 111].
Teno,moaBeIIEHHOCHAHEBECOMOMHEPACTSKUMOMHUTUHA3BIBAIOT
MaTeMaTH4YeCKUMMMASITHUKOM.

HepI/IOI[KOJIe6aHHfIMaTCMaTHqeCKOFOMa}ITHI/IKaOHpeIIeJI}ICTCH

T=2n Jz
dbopmyion: (1), rae [ — nuHa moaBeca, a g — YCKOPEHHE
CBOOOTHOTONA/ICHUSI.
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XoapadoThl.

1. IToaroToBETETAOMHITYITSI3ATUCUPE3YITHTATOBU3MEPECHU NN BHIYUCIICHHH :
2. 3akpenure nepekiIaauHy B MydTe y BEpXHEro Kpasi CTEpKHs IITaTHBA.
[IITaTuBpa3mMecTUTE Ha CTOJIE TaK, YTOOBI KOHEIl EPEKIAANHBI BHICTYTAI 32
KpailnmoBepXHOCTH cToja. [ToaBeckTe K nepekialuHe ¢ MOMOIIBIO HUTH OJNH
rpy3 u3Habopa.PaccTossHuEOTTOUKHITOBECA AOLEHTPArpy3a 10 KHOOBITE25-30 cMm.
3. [1oArOoTOBBTEANEKTPOHHBINCEKYHIOMEPKPAOOTEBPYUHOMPEIKHUME.
4. OTkiioHUTE TPY3 Ha 5-6 CM OT MOJIOKEHHS PABHOBECHS U 3aMEPHTE BPEMS,
3aKO0TOpOE rpy3 coBepIUT 30 NOJHBIX KOJeOaHMil (IPU OTKIOHEHUHU Ipy3a
CJIEIUTE, YTOOBIYTOJIOTKIOHCHUSIHEOBLIIBEIIHK).
5. IloBTrOpute n3mepenue 3-4 paza u ONpeAEIUTE CPEIHEE
BpeMsitep =(t;Hty+t3+te)/4
6. Berunciurenepuoikosie0anusATpy3acyinHonno iseca2S-30cmio

N
dbopmyie :
7. YBeIUUbTEUIMHYIIOABECABUETHIPEPA3A.

8. HOBTOpI/ITe CCPHUIO OIIBITOB C MAsTHUKOM HOBOM JJIWHBI 1 BBIYHUCIIUTC

erornepuoikoaedanuitnopopmyie
vy z-_
9. BrrunciautedacToThiK0Ie0aHUNTSI00enX Masi THUKOBIO(hopMyiaM ol

N
Vy=—

u z‘?z.

10. CpaBHUTENIEPUOABIKOICOAHUIABYXMAITHUKOB, INIMHBIKOTOPBIXOTIMYATIUCHB
YeTbIpe pa3a, U CJeNalTe BEIBOJ OTHOCUTEIBHO CIIPABEATUBOCTU (DOPMYIIbI
(1).YkaXuTeBO3MOKHbIE MPUUUHBIPACXOKICHUS PE3YIbTATOB.

11. OTBETPTEHAKOHTPOJIBHBIEBOIPOCHI.

Conepskanue ordyera, Gpopma u npaBujia 0(pOpMIICHHUS OTUETA

OBBINOJTHEHHOHPAa0OoTe: TabIHIIA.
Lm Ne N t,c tep,C T,c v,I'nn

OIIbITA
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l= 1 30
2 30
3 30
4 30
= 1 30
2 30
3 30
4 30

3aganuss M Bompochl A (GOPMHUPOBAHMS M KOHTPOJIA
BJIA/ICHUSIKOMIIETEHIMAAMM.
KoHTpo/1bHBIEBONIPOCHI

1. UroHa3pIBatOTIIEPHOAOMKOICOaHUMASTHUKA ?

2. Y10 Ha3pIBAIOT 4acTOTOU KoJIcOanmii masTuuka? Kakosa equuuma
YaCTOTBIKOJIEOAHUI?

3. OT KaKuX BEJHMYMH U KaK 3aBHCHUT MEPUOJI KOJIeOaHU I
MaTE€MaTHYECKOTOMAasATHUKA?

4. OTKaKUXBEJIMYUHUKAK3ABUCUTIIEPUOKOICOAHUUTTPY KUHHOTOMAsI THUKA?

5. Kaknekose0aHuAHA3bIBAIOTCOOCTBEHHBIMU?

JlaGopaTopnas pabora Ne 8 Tema 3aHsiTHsI: DJIeKTPOMATHUTHbIE
K0J1e0aHNSINBOJIHBI.

Heab padoThI: N3yYUTh 3aBUCUMOCTh EMKOCTHOTO H
WHIYKTUBHOTOCONPOTUBIEHUHOTYACTOTHIIEPEMEHHOTOTOKAaUIapaAMETPOBIJIEM
€HTOB.

IlepedyeHb UCMOIB3yeMOro 000pPYA0BaHMS: KOHJICHCATOP, KATylIKa,
MCTOYHUKIIUTAHUS, T€HEPATOP,PEOCTAT,BOJIETMETP.

TeopurnueckasiuacTb
B nenu nepeMeHHOTO TOKa KPOME PE3UCTOPOB MOTYT HCTIOIB30BATHCS
KaTYIIKAUUHYKTUBHOCTH U KOHJEHCATOPHI. /{7151 MOCTOSSHHOTO TOKa
KaTYIIKaWHyKTUBHOCTH UMEET TOJIbKO aKTUBHOE COMPOTHUBIICHHUE, KOTOPOE
O0OBIYHOHEBEJIMKO(ECIUKATYIIIKAHECOICPKUTOOIBIIIOCKOJIMYECTBO BUTKOB).
KonpgeHcarop ke B ey NOCTOSSHHOTO TOKa MPeACTaBIsieT "pa3pbiB"
(0ueHBOOJIBIIIOE AKTUBHOE COMPOTHUBIICHKE). J1JI1 TEPEMEHHOT0 TOKA ATH
AJIEMEHTBIO0JIa a0 TCIIe U PUIECKUMPEAKTUBHBIMCOITPOTHUBIIEHUEM,KOTOPOE3aBU
34



CHTKaK
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OT HOMMHAJIOB JE€TAJIEH, TAK U OT YaCTOTHI IEPEMEHHOI0 TOKa,
IIPOTEKAIOLIETOYEPE3KATYIIKY! KOHIEHCATOP.

1.1. KarymkaBuenuepeMeHHOTOTOKaA.

PaccmoTpym,4TONPONCXOIUTBLEIN, COAEPKAENPE3ZUCTOPUKATYIIKYUHAYKTH
BHOCTH.KOJ€6aHnACHIBITOKA, POTEKAIOIIETOUYEePE3KATYIIKY:

1= 1, -cos(wt)

BBI3BIBAIOT I14/ICHUE HAIIPSDKEHUS HA KOHIAX KATYIIKU B COOTBETCTBUHU C
3aKOHOMCAaMOWHIYKIIUMH ITpaBuiIoM JIeHna:

i ) .
i = LE =—Lood,, s 0¥ ) = ol cos(of + 7/ 2)

T.€. KoJIeOaHUs HAIPSDKEHUS OTIEPEXAIOT 1Mo (pa3e KoueOaHus CUITbl TOKA Ha P
/2 ITpousBenenuewLl, SBisieTCAaMILIUTY 10N KOIeOaHUSIHATIPSKEHUS :

U =wlil,
[Ipon3BeIeHNENNKINYECKONYACTOTBIHANHYKTUBHOCTEHA3BIBAOT
UHOYKMUBHLIMCONPOMUBTIEHUEMKATY KU

X = L (1)

MOATOMY CBSI3b MEXIY AMIUIUTYIAMHU HAIIPSKEHUS U TOKA HA KATyIIKE
coBmnajaerno popmeczakonoMOMa UIsTydacTKa HEMUIOCTOSIHHOTOTOKA:
UL =X1In(g)
Kaxk BuaHO 13 BbipaxkeHus (1), MHHITyKTUBHOE COITPOTUBIICHUE HE
ABJISCTCANIOCTOIHHON BEJIMYMHOM JUJISL JAHHOM KATYIIKHU, a POIOPLUHOHAIBHO
4acTOTENEPEMEHHOTO TOKa Yepe3 KaTymky. [loaToMy amminTyna koineOaHuii CUITbI
TOKa [,,B IPOBOAHUKE C MHAYKTUBHOCTBIO L IIPU ITOCTOSIHHOM aMILIUTYIE
U HanpskeHussyObIBa€TOOPATHOIIPOTIOPITMOHAIEHO YaCTOTENEPEMEHHOTO TOKA!

o)
I,=—"=

ol
1.2. KonaeHcaTopBUENUIIEPEMEHHOTOTOKA.
[Tpun3MeHeHUMHANPSKEHUSIHA0OKITIATKaX KOHIEHCATOPAIIOTApMOHUYECKOMY

saKoHy: “C = 0, cos(wt)

3apsiigHAET000KIIAIKaX U3MEHSICTCATAKKETTOTAPMOHUYECKOMY3aKOHY:
g = Clp = CU, cos(wrt)

DJIEKTPUYECKHUM TOK B IIETIM BO3HUKAET B PE3yJIbTaTe U3MEHEHUS
3apsiIaKOHEHCATOPa, OITOMY KOJIeOaHUs CUIIBI TOKA B IIEMHU OYIyT
MPOUCXOJIUTH MO3AKOHY:

i= i—? = —T7, s o) = 07, cos(af + 7/ 2)

Bunno, 4to kosiebaHus HaNpsKeHHUsI Ha KOHAGHCATOpe OTCTAIOT 1o (asze
oTKosieOaHui cuibl Toka Ha p /2. [IpousBeaenue w CU,sBaseTCs
aMIUTATY 10 KOJIe0aHUICUITBI TOKA!

I, =wCU,
AHaIOrHYHOTOMY,KaKOBIIIOCIETAHOCUHIYKTUBHOCTHIO, BBEJIEMIIOHATHE
EeMKOCMHO20CONPOMUBIeHUAKOHIEHCATOPA:
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1

Xp=——
o (3)

JUIKOH IEHCAaTOPaIoNy4aeMCOOTHOIIEHUE, AHATIOTMYHOE3aKOHyOMa:

Ue = Xeln (g

dopmyisl (2) u (4) cripaBeyIMBBI U 17151 9QPEKTUBHBIX 3HAYEHUN TOKA
WHATIPSDKEHUSI.

Xoapa0doTbl.

1. CobGepuTenenbpliokazaHHyIOHApUCYHKe ] .

2. YcraHOBUTECIEAYIOLME3HAYEHUSTIapAMETPOB:

['eneparop — Hanpspkenne (3dpdexruroe) 100 B, wacrora 100

['u;Konaencarop — padbouee Hanpspkenne 400 B, emxocts 10

MK®D;Pe3ncrop—padouasmoniHoctbS00BT,conporusnenne 100 Om.

3. U3mensa emkocTh KoHAeHcaTtopa oT 5 10 50 Mx®D (uepes 5 mxdD),
3aMUIIUTENIOKA3aHUSBOJIBTMETPOB(HANPSYKEHUEHAKOH IEHCAaTOPENHAPE3UCTO
pe).

4. PaccuuTaiite 3¢ (pekTUBHOE 3HaYCHHE TOKOB, TEKYIIUX B LIEIH, B
3aBHCHUMOCTHOT 3HaYEHUS] EMKOCTU KOHAEHCcaTopa (71 3TOr0 Ha/l0 HANpsKEHUE
Ha pPE3UCTOpEepa3IeIUTbHA ETOCONPOTUBIICHUE).

5. Onpenenure 3Ha4€HHUsI EMKOCTHBIX CONPOTUBIICHUI KOHIEHCATOPA
JUTSICOOTBETCTBYIOIIMX 3HAYEHUN €r0 EeMKOCTH U CPABHUTE UX C
paccunTaHHbIMU noopmyIe (3).

6. YcranoBute eMKkocTh KoHeHcaTopa 10 mx®. M3MeHss yacToTy reneparopa
0120 10 100 I'y wepe3 10 ', mOBTOpUTE M3MEPEHUS U PACUETHI
€MKOCTHOTOCONPOTUBIIEHUAB3aBUCUMOCTHOTYACTOTHINIEPEMEHHOTOTOKA.

CobepurenienbnoKa3aHHYIOHAPUCYHKE?2.

Puc.1.Puc.2.

8. YcraHoBuTECHENYIONIME3HAYCHHUSTIAPAMETPOB:

['eneparop — Hanpspkenne (3dpdexrusnoe) 100 B, yacrora 100

['m;Karymka-unayktuBHOCTESOMI H;

Pesuctop—padouasmoninoctsS00BT,conpotusnenne 000M.

9. Usmensis uHAyKTUBHOCTH Katymiku oT 50 1o 500 mI'H (uepe3 50
MI[ H),3anUIIUTENIOKA3aHUABOIBTMETPOB(HANPSIKEHUEHAKATYIIIKEMHAPE3UCTOPE
).

10. Paccuwmraiite ¢ (pexkTHBHOE 3HAYCHHE TOKOB, TEKYIIUX B IIEIH,
B3aBUCHMOCTU OT 3HAYEHHS WHAYKTHBHOCTH KaTyIIKU (IJIsI 3TOTrO
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HaJOHAIPSKEHUEHAPE3UCTOPEPA3AEIUTEHAEIO COPOTUBIICHUE).
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I1. Onpenenvure MHAYKTUBHBIE COMPOTUBICHUS KaTYIIKH
JUISICOOTBETCTBYIOIINX 3HAYEHNUW €€ MHAYKTUBHOCTH U CPAaBHUTE
uX cpaccuntaHHsIMUnopopmye (1).

12.  YcranoBure nHayKTUBHOCTH Karymku 100 mI'H. U3menss
yactoryreneparopa ot 20 go 100 'y yepes 10 ', moBTOpUTE U3MEPEHUS U
PacUYEThIMHAYKTUBHOT OCOITPOTUBIIEHUAB3aBUCUMOCTHOTYACTOTHIIIEPEMEHHOTOT
OKa..

13. Tloctpoiite rpaduku 3aBUCUMOCTEN HHIYKTUBHOTO U
€MKOCTHOTOCONPOTUBIEHUHOTYACTOTHI IEPEMEHHOTIOTOKA.

3aganuss u Bompochl st (GOpMHUPOBAHMA W KOHTPOJIS
BJIAICHUSIKOMIICTEHIIUAMU.
KoHTpo/1bHBIEBONIPOCHI

1. Hoquy CMKOCTHOC COIIPOTUBJICHUC YMCHBIITACTCA C YBCIIMUCHUCM
t-IaCTOTbIl'ICpCMCHHOFOTOKa,I/IH,Z[YKTI/IBHOGCOI'IpOTI/IBJIGHI/IG—YBGJII/I‘IHBEN?TCSI?

2. KakoBbl pa3Huiisl ga3 Mexay TOKOM U HAPSDKEHUEM JIJIs1 KaTYIIKA
HMKOHJEHCcaTopa?

3. BKaKI/IXCIIHHI/ILIaXI/ISMCpHIOTCHeMKOCTHOGI/II/IHIIYKTI/IBHOCCOHpOTI/IBJ'IGHI/IH?

4. Kak 3ammceiBaeTcs aHaior 3akoHa Owma I MaKCHUMaJIbHBIX
(3 dexTUBHBIX )3HAUCHUN TOKA W HANPSKEHUS JIJI1 PEAKTUBHBIX JJIEMEHTOB —
KOH/JICHCATOpa UKATYIIKWA UHIYKTUBHOCTH ?

JlaGoparopHasipadoraNe 9TemazansaTus:[Ipuponacsera.

Heab paboThl: HAYYUTHCS MOTYyYaTh YMEHbIIEHHBIE H300paKEHUS IPEIMETOB
CIIOMOIIBIO COOMPAIOIIEH JTMH3bI, TEOMETPUUYECKUMHU MTOCTPOEHUSMU
ONPEAEATHONTUYECKYHOCHITYIMH3bI,I0JIb30BATHCS (POPMYIION JTUH3BI.

Ilepeyens uHCHOJIL3yeMOro o0OpyaoOBaHMA: coOwparomas JIMH3a Ha
MOJICTaBKE;laMMa JJIsl KapMaHHOro (hoHapWKa Ha TOJCTaBKE C HCTOYHUKOM
NUTaHMsI; OeIBIIKpaH;I3MEpHUTEIbHAS INHEHKA.

TeopurnueckasiuacTb
OTHOIIIEHUECKOPOCTUCBETABBAKYYME CKCKOpPOCTHCBETA LBJAHHOM
CpelleHa3bIBACTCAA0COMIOTHRIMITOKA3ATEIEMITPEIIOMIICHUSIITONCPEIBI:
C
L
31echen - 3TO  OTHOCHUTEJBHBIEAUDIICKTPUYECKAS M  Mar"HuTHas

MPOHULIAEMOCTUCPEABL L~ | AnissHepeppomaruuTHbIXCpe. Jismo0oiicpebl,
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KpoMme BakyyMma, € >1 u n>1. BennuuHa €, a cieqoBaTelbHO M N 3aBUCHUT OT
4aCTOTBICBETAUCOCTOSHUACPEBI(€EIUIOTHOCTUUTEMIIEPATYPHI ). JlIAra30BIpuHOpMA
JBHBIX YCIOBUSAX 1 OJM3KO K €IWHULBL. B aHM30TpONHBIX cpegax n
3aBUCUTOTHAINPABICHUSAPACTPOCTPAHEHUSCBETANETONIOJIAPU3ALIIH.

OTHOCHUTENBHBIMITOKA3aTEIEMIIPETOMIIEHHSN | BTOPONCPEIBIOTHOCUTENBHOIIED
BOMHA3bIBAECTCSIOTHOIIEHUECKOPOCTENCBETAV | IV2COOTBETCTBEHHO,BIIEPBOI U
BTOPOM Ccpenax:

_Ul :n2
ny=— "=
L, n,

r71en; uny-a0COMIOTHRIETIOKA3aTeIUITPEIIOMIICHUSICBETAIIEPBONUBTOPOMCPET.

Ecamu ny>1 , TO BTOpas cpema Ha3bIBA€TCS ONTHYECKH 00JIee-TIOTHOM,
yeMIepBascpea.

[Ipyu mageHWHn CBETOBBIX JIyd€ld HAa WACAJIBbHO IUIOCKYI0 TPaHUIYy paszjielia
JIBYXCPE1,pa3MePbIKOTOPON3HAYNTEILHOIIPEBBIIAIOTAIMHYBOJIHBI, ITPOUCXOISATSIBIIC
HUASL OTpPaXXEHWST W TpeIoMJeHHs cBeTa. HampaBienue pacnpocTpaHEHUs
CBETAaU3MEHIETCIAIPUIIEPEXOIEETOBOBTOPYOCPETY,3aUCKIIOUEHUEMCITYYasIIEPIICH T
UKYJISIpHOTONaICHUsITYydeHAr paHUIypa3iesa. Y TIIOMIaAeHUS 1Ha3bIBACTCSYTOJIMEK
JyIaJar0IIMIYYOMUIIEPIICH AUKYIIIPOMKI PAaHULIEPA3/1€J1a,BOCCTAHOBICHHBIM
BTOUuKenaaeHus(puc.1).

N
¢ i

P 12 TIIL A,
2 r

a) _ 2
puc.1

YriaomoTpaxkeHusi  'Ha3bIBACTCS YIOJl MEXKIY OTPAXKEHHBIM JIy4OM U TEM
KETEPICHIUKYIISIPOM. YTJIOM MPEIOMJIICHUS THA3bIBAETCS YTOJ
MEKTyTPETOMIICHHBIMIIYYOM M TEMKETIEPIICHIUKYIISIPOM.

3aKOHBIOTPAKEHUSICBETA:

a)llaparomumitnyy,0TpaskeHHBITY UM IEPIIEH UK YIISIPKTPaHULIepA3AeTaABYXCPET
,BOCCTAHOBJICHHBIIBTOUKENAACHUSITYYa,J1eKaTBOJHOUIIIOCKOCTH.

0)YronorpaxkeHusipaBeHyrIynaaeHusi=i'(pucla).

3aKOHBIOTPAXKEHUSICIIPABEJIMBBITPUOOPATHOMHAIPABICHUMX0ACBETOBBIX
ayyen. Jlyd, pacrpoCTpaHAIOMIMUACS 1O MYTH OTPAXKEHHOIO, OTPAXKACTCAIONYTH
najarnieroiayyda (00paTuMoCTbX0/1acBeTOBbIXTyUeH )(pucl 06).

OTtpaxeHue cBeTa, yIOBIECTBOPSAIOLIEE ITUM 3aAKOHAM,
Ha3bIBACTCA3EPKAIbHBIM. ECIIN yCIOBHUE 36pKaTbHOCTH OTPAKEHUS HE
BBITIOJTHAETCS, TO 3AKOHBIOTPAKEHUSIHECTIPABEIJIUBBI M OTPAKEHUE CBETA

HasbIBaeTCIIU(PPy3HBIM.
3aKOHBINPEIOMIICHUSACBETA:
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a) Jy4d TaJalouMi, NPeJOMJICHHBIA M TMEPIEeHJIUKYJISp K TpaHUle
pa3zaenanaByXcpe,BOCCTaHOBICHHBIMBTOUKEIAICHUSITY YA, 1€KaTB OAHOUIIIIOCKOCTH.
0) OTHONIEHUECHHYCOBYTJIOBIAACHUSAUIPEIIOMIICHUS €CTh
BEJIMYMHAIIOCTOSIHHAS,PABHASIOTHOCUTEIBHOMY TOKA3aTENI0 MPEIOMIICHUS TaHHBIX
JIBYXCpPEN.
sini _n,
sinr - n, e
[Tamaronuii ¥ NOpPEeTOMIIECHHBIN Jy4yd B3aUMHO OOpAaTUMBI: €CJIM MaJAOIIUiA
JTy4OyAeTIyIIeHITOHATPABICHUIONPETIOMIIEHHOT0JTy4a, TOMY Y PEIOMIICHHBIIION e
TIIOHAIIPABJICHUIONAIAFOLIETO.

XoapaboThl.

1. HOHy‘-IHTBHaBKpaHequKOGYMGHBIHeHOGI/I306pa}KeHI/I€I/ICTO‘-IHI/IKaCB€Ta.

2. I3MepuThbBMETpax pacCTOSHUEAOTUCTOYHUKA CBETAJIO JIMH3BIMPACCTOSHUE
JOTJIMH3BII0 SKpaHa.

3. HOCTpOCHI/IeM3HaﬁTHHOJ'IO)KCHI/ICFJIaBHBIX(I)OKYCOBJII/IHSLII/IOHPGI[CJII/ITG(bOK
YCHOCPACCTOAHUC JIMH3BIMCCOIITHYICCKYIOCUITY.

4. Onpeaenute GOKYCHOE pPacCTOSTHUE /' M ONTUYECKYIO CUTy DD JIMH3bI
nogopmyiie

[Ipu onpenesieHnu ONTUYECKON CUITBI JIMH3BI (POKYyCHOE (U BCe
JIPYTHE)PACCTOSIHUS ClIeyeT OpaTh B METPaXx, JIUIIb TOTJa ONTHYECKYIO
CUJITY MOXOOIIPEAEITUTHBIUOINTPUSIX.

5. [MonmyuuTh Ha 2KpaHe yBeTUYEHHOE U300pakeHNE UICTOYHUKA CBETa
MBBINIOJIHUTHBCEICUCTBUS, KOTOPBICONUCAHbI BITYHKTAaX 1—4 .

6. YCTaHOBUTH, TZI€ HEOOXOAMMO PO3MECTUTh HWCTOYHHUK CBETA, YTOOBI Ha
IKpaHEOBI0O €0ro H300paKEHUE TAKOTO KE€ pa3Mepa, Kak W HMCTOYHHK.
[IpoBepuTH CBOMBBIBOJI HAOTIBITE.

3aganus M Bonmpochl i (GOPMHUPOBAHMS M KOHTPOJIA
BJIA/IEHUSIKOMITETEHI[UAAMU.

3ajaHnsIKpeIeHNIO:
KoHTpo1bHBIEBONIPOCHI
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1. OTyero3aBUCATXapaKTEPUCTUKUUZ00PAKEHUM,TOTYyHaeMbIXCITIOMOIIIbIOCOOHpa
FOIIENINH3EI?

2. Kaxue myuun ymo0HO UCIIONB30BATH JJISI IIOCTPOCHUS
U300paKEeHHSI,T0Ty4aeMOT0 CIIOMOIIIBIOJINH3HI?

3. MOHO JI1 MOAYYUTh ACHUCTBUTENBHOE N300pAKEHHUE C TIOMOILIBIO
cOoOMparOIIECHINH3bI?PaCcCEUBAIOIICHITNH3BI?

4. MOXHO JI1 IOJIyYUTh MHUMOE

U300paKEHUECTIOMOIIBI0COONPAIOLICHIINH3BI ?PacCenBaIOIIEH JINH3bI?

5. C moMONIBIOIUH3BIONYYeHOU300pakeHUEKaKoro-TorpeamMeTa. Bkakomcinyyae
€ro MO’KHO YBHUJETh Ha 9KpaHe — KOTJIa ATO U300pakeHHe
SBJISICTCSIEUCTBUTEILHBIMUIIU KOTTaAOHOMHUMOE?

6. Ha xakoM paccTOsIHUM OT JIMH3BI 1OJKEH ObITh MPEAMET,YTOOBI
pa3MepbIcaMoro npeaMeTan ero n300paxkeHueObUTH OJUHAKOBBIMU?

7. MOXHO M IO XapaKTepUCTUKAM

M300paKEHHUSI, 10TyYEHHOTOCITIOMOILBIOJIMH3BL, 0MTPEIEINTh,KAKas3TOJIMH3a—
coOMparolasuin paccerBaronias?

JlaGopaTopuasipaboraNe 10TemazansiTusi: BosiHOBbIECBOMCTBACBETA.

Heabpadorsl.M3ydenne sBIeHUIIUPPAKIUUCBETOBBIXBOJIHHAY3KOM
IUIOCKOIAapaIEIbHOM e U Ha JU(PAKIIMOHHOM
PELIETKE;IKCIIEPUMEHTAIbHAS ITPOBEPKA BBIITOJIHUMOCTH YCIOBUI
JUISIMAKCUMYMOBUMHUHUMYMOBIU(PAKIIUU ;0TI PEACIICHUEONBITHBIMITY TEM
JUTMHBIBOJIHBIM3ITY YEHUUTIEPUO AU (PPAKITUOHHOM PEIIETKH.

IlepedeHnb MCMOJIB3YeMOro 000Py/I0BaHuUs: TCIIMH—HEOHOBBIN
Ja3ep,0NTUYECKUNCTOUK, IepKaTEIb, TH(PpaKIIMOHHAIPEIIETKA, IKpa
H.

Teopurnyeckass4yacTb

st 0ObsicHEHUS ABICHUS TU(PPAKIIUA MOXKHO
BOCITIOJIb30BaThCANPUHIUNOM [ 'torireHca — @penensd. CorjiacHO 3ToMy
TIPUHITUITY,BOJTHOBOW (PPOHT MPECTABIIICTCS B BUJIC COBOKYITHOCTH
OOJIBIIIOTOYNCIABTOPUYHBIXKOTE€PEHTHBIXUCTOYHUKOB, M3y YaIOIIITXBTO
PUYHBICBOJIHBI B CTOPOHY PaclpoCTpaHeHUs BOJIHBL. B aTom
cinydaeoOpazoBanue TUGPAKITMOHHON KaPTHUHBI SBIISETCS
pe3yabTaTOMUHTEP(PEPEeHITNHN U3TYYSHU OT BTOPUYHBIX HCTOYHHKOB,
AMHTEHCHUBHOCTH B KaKJIOM TOYKE DKpaHa 3aBUCUT OT Pa3HOCTEH
dazmexay BoJTHAMU, IPUXOASIIIUMEU B 3Ty TOUKY OT
BTOPUYHBIXUCTOYHUKOB.
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Ha puc. 1 nokazaHo xapakTepHOE pacnpeaeIeHne HHTEHCUBHOCTH
BIM(PPaKIIMOHHON KapTUHE OT y3KOM IEIU PHU MaJCHUU Ha HEe
MJIOCKOMCBETOBOM BOJIHBI B CJIy4dae, KOT/1a pacCTOSIHUE OT IIEIH J0
sKpaHa LL.3HauUTENIHHO MPEBBIIACT MUPUHY 1eNu b (Audpaxius
®paynrodepa).Pesynprat nHTEp)EpEHIINN BOJIH OT BTOPUYHBIX
HMCTOYHUKOB BHEKOTOPOM Touke 3KpaHa O (puc. 2) 3aBUCUT OT pa3HOCTH
ha3 MeKIYyPaKTUYECKHU NapajijieIbHBIMUA CBETOBBIMU JIyUaMH,
UIYIIMMUA OTBTOPUYHBIX UCTOYHHUKOB, PACIIOI0KEHHBIX HA OTKPBHITOM
y4acTKe
menuAB.OtapazHocth(hasz,BCBOI0OUYEPEIb,0NPEIEIACTCIPA3HOCTHIOX0/1a
MeXy JTydyamu. Hanpumep, 11 BTOPUUHBIX
HMCTOYHUKOB,PACIIOJI0KEHHBIXB TOUKaxAuB,ykazanHast
pa3HOCThXOAapaBHA

BC=ABsin@=Dbsing

Crtporuii ananu3 sBICHUS] HHTEPPEPEHIINN U3ITYUEHUS OT
BTOPUYHBIXMCTOYHUKOBIPUBOAUTKCIICAYIOIIEMYPaCpeIeICHUIOUHTEHC
WBHOCTUBIU(PPAKITUOHHONKAPTUHEOTY3KOUIIEIH:

L | HeHTpaTbHEI
" MAKCHMYM

\ MHHHM VMBI

—Hm 0 Hamn
Puc. 1. PacnpenencHHe HHTEHCHBHOCTH Ha 3KpaHe IpH
AU PAKIHHE IUTOCKOH BOIHEL HA V3KOH menH (Zud pakmna

Dpayrrodepa)
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d BTOPHYHBIE

o |
~ =" HCTOYHHEKH
.
A RS S /B
iy /) -/ / pasHOCTB
! ) / ! fo~w !
e/ / / P~y  xoma

3KPAH

Puec. 2. VHTepdepeHIINA BTOPHYHEIX BOIH B HEKOTOPOH
To4Ke 3KpaHa O

XoapadoThI.

[ToaroroBkaycTaHOBKUKPAOOTE(BBIMOJIHICTIA00PAHT).

1. BrirounThiasep.

2. Ycra"HoButhaepKateabcpoTogaTankoMaaaeaeHue" 0" momkaneont
MYECKOKWCKAMBH.

3. He BrItOYass MUKpOaMIepMeTp, PEryJIUPOBOYHBIM BUHTOM
5COBMECTUTHITPOPE3bPOTOAATUMKACHYICBOHOTMETKONHAIIIKATIEIK
paHa.

4. ITonp3ysich peryJIMPOBOYHBIMU BUHTAMH Ha KOPITyCe
Ja3epa,COBMECTUTHCBETAIICECITIATHOCIIEHTPOMITpOpe3rudoToAaTd

vKa.

5. Pery1mpoBOYHBIM BUHTOM OTBECTHU MPOpe3b (OTOAATUNKA HA 3 CM
MOIIKaJIe SKPaHaBIIPABO.

N3mepeHne 3aBUCUMOCTH TTOJIOKEHUS Xwnn

TP PaKIIMOHHBIXMUHUMYMOBOTPACCTOSTHUA LMEXK Ty IIETbIO

UIKPAHOM.

1. YcranoButhaepxateabaudpakurnonHoienntaaenenue" 60cm' " mo
IIKaJIe ONTHYECKOU CKaMbH (TIpope3b PoTomaTurKa
OCTAETCACMENIEHHON Ha 3CMBIPABOOT HYJISTHAIIKAIEIKPAHA).

2. IIpu momoII BUHTOB Pa3ABUHYTh 3aKHUMBI U
3aKpEeNUTHhANDPAKITMOHHYIO IIEJIb B JIepKaTesie TaKUM 00pa3oM, 4TOObI
MATHOJIa3€PHOT0JIY4a0CBEIIAIOCEPEIUHYIIEIN, a TN PAKITUOHHASIKAPTH
HaHa’KpaHeObIIaHan00Iee0TYETINBA.

3. OTperynupoBath MUPUHY 11U b, Bpaliasi BUHT Ha KOPITyce

IIEJTH, TAKUM 00pa30oM, 4TOOBI MUHUMYM TPEThEro nopsiaka (n = 3)
coBnajaai caejieHueM "2 cM" Ha 1IKaje sKpaHa. 3anucarh 3HaueHust Li1=
0,6 M, Xx;=2cMubBTabIMITY 1.

4. HensMeHsI AU PUHBIIIETN, U3MEPUTHITONOKEHUI U PPAKITHOHHOTOMHU
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HUMYMaXs5+Xg TPEThEro nopsaka(n=>3)misi4eThipex
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npyrux nonoxxkenuit aepxkarens menau (L = 0,5 m; 0,4 m; 0,3 m; 0,2
M)./laHHbIe3anucaTh BTaOIUITy 1.

Conep:xanue oruera, Gpopma u npaBujia 0GopmMiIeHUS 0TUYETA

OBBINIOJIHEHHOMPa®oTe: TabIHIIA.

Tabmuna 1
L.um 0.6 0.5 0.4 0.3 0.2
)
MM
b= A=

3aganuss M Bonmpochl A (GOPMHUPOBAHMS M KOHTPOJIA
BJIA/ICHUSIKOMIIETEHIMAAMM.

3aiaHUsIKPELICHHIO:
KoHTpPOo/1bHBIEBONIPOCHI

1. B uem 3akitouaercs siBiieHre audpakunn? Kakum oopazom
HAaOCHOBaHWM NpuHLuIa [ rourenca — OpeHenns MOKHO
00BACHUTHOOpa30BaHUEIU (PPAKITMOHHONKAPTUHBITPUITPOXOKACHUUC
BETOBOMBOJIHBIUEPE3 Y3KYIO MIEIb?

2. PaccunraiiTe BeJIMUMHY yIJia @ Ui MUHUMYMa IEPBOTO MOPSIKa
npuaAnGpakIvK cBeTa ¢ JIUHOU BOJIHBI A = 0,63 MKM
HariockonapamuieabHonmenumupuHond=0,05mm.

3. Paccumraiite BemWuMHy yria ¢ U1 TJABHOTO MAaKCHMyMa
BTOPOTONOpsiiKa B ciiyyae AUPPaKIMOHHOW pereTku ¢ nepuoaom d
= 8 MKM,eciu JUIMHABOIHBI A=0,63MKM.

4. Kak OyAyT U3MEHATHCS MOJIOKEHUSI MAKCUMYMOB Ha
Tu(paKIIMOHHOMKAPTUHE OT Y3KOU LIEIH, €CJIU MEePEIBUTaTh 1IEITh
OJIMKE K dKpaHy, HEM3MEHSISAOIOKEHUIIKpaHa U UCTOUHHUKA?

5. O0BsICHUTE METOJT FKCHEPUMEHTAIBHOTO OIIPEACIICHHS IJTHBI
BOJTHBIM3TYYCHUSUTIEPUOAaTUPPAKITIOHHONPEIIETKH.
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