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MNOACHUTEJIBHAS 3AIINCKA

Hacrosmas paboyas nporpamma Kypca BHEYpOUHOU AesTenbHOCTH «OCHOBBI (hU3MYECKOTr0O
JKCIIEpUMEHTay (Jaliee — mporpaMmMa) pa3paboTaHa B COOTBETCTBUU C TpeOOBaHUSAMU (pesiepaIbHOrOo
rOCyIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa cpenHero obmiero oopasosanus (ganee — OIOC
COO) [1, 2] u HampaBiieHa Ha OpraHU3alMI0 00y4YeHHS B (PU3MKO-MATEeMaTHYECKOM Hpoduie B
COOTBETCTBUHU ¢ TpeOoBaHUsAMH (eaepanbHOi 00pa3oBaTeNbHON MporpaMMmbl CPEIHEro OO0IEero
obpazopanus (OOIT COO) [3].

Peanuzamusi  mporpaMMbl  MOXKET — COJEWUCTBOBaTh  JOCTHKEHHIO  OOYYarOIIMMUCS
IaHupyembix  pe3ynstatoB  ocBoeHuss @DOII COO, pa3BUTHIO JHYHOCTH OOydaromIMXCs,
(GOpPMHPOBAHMIO W YJOBJIETBOPEHUIO HX COLMAIBHO 3HAYMMBIX HMHTEPECOB M TOTPEOHOCTEH,
camopeanu3aiy 00yYaloIIUXCsl 4Yepe3 ydacTHe BO BHEYpO4YHOU aesrtenbHOcTH. OnHON U3
BO3MOXKHBIX ()OPM pealin3aliuy MporpaMMBbl ABIISETCS KpyKoK. [IporpaMma MOXKeT peaan30BhIBaThCA
00pa3oBaTe/IbHOI OpraHu3alMel caMOCTOSATENbHO JUOO Ha OCHOBE B3aUMOJEHCTBUS C JPYIHMMH
OpraHu3alUsAMHE, OCYIIECTBIIIONIMMH 00pa30BaTENbHYIO JESITEILHOCTD.

[IporpamMmma Kypca BHEYpPOUHOU [eATeNbHOCTH «OCHOBBI (PU3UYECKOTO IKCHEPUMEHTa
npenHazHayeHa A peanuszanuu B 10—11 knaccax u HarpaBieHa Ha JOCTHKEHHE COOTBETCTBYIOILIUX
pe3ynbTaToB, cPOPMYIUPOBAHHBIX B (penepanbHOil paboyeil mporpamme Mo y4eOHOMY IMpeaMeTy
«®Dusukay (yriayOneHHbIN ypOBEHB).

[Tpn n3yyeHnn QU3NKU HA YTIyOJIEHHOM YPOBHE pealu3alisl dTHX MPHHIUIIOB 0a3upyeTcs
Ha UCIOJIb30BaHUH CAMOCTOSITEIIbHOIO YUEHHUECKOTO IKCIIEPUMEHTA, BKIIIOYAIOIEro, B TOM YHCIIE,
paboTel (usnueckoro mnpaktukyma. Ilpm sToM  mox paboTamMM NpPaKTHKyMa ITOHMMaeTCs
CaMOCTOSITENIbHOE MCCIIeIOBaHHEe, KOTOPOE TPOBOJHUTCS TI0 PyKOBOJACTBY CBEPHYTOT0, 0000IIEHHOTO
BUAa 0e€3 IMOoIaroBoil MHCTPYKIMHU. B pesyipraTe oOecneumBaeTcs OBIAJACHUE OOYYaIOUTMMHCS
YMEHHUSIMU ITPOBOIUTH MPSIMbIE U KOCBEHHBIE N3MEPEHHSI, HCCIIEIOBATH B3aMMHBIC 3aBHCUMOCTH JIBYX
(GU3MUECKUX BEMYMH U OCYIIECTBIATH IOCTAHOBKY OIBITOB MO MPOBEPKE MPEATOKEHHBIX THIIOTE3.
Bce 310 cnocoOCTByeT AOCTHXKEHMIO OJHOM M3 OCHOBHBIX Li€lel M3ydeHus (U3MKH Ha ypOBHE
cpemHero oOmero o0pa3oBaHMsSI — OBJIAJICHUIO OOYYArONIUMHUCA METOJaMU CaMOCTOSITEILHOTO
IUTAHUPOBAHMUST W TPOBEACHUS (UINYECKUX OKCIEPUMEHTOB, aHAIM3a W HMHTEPIPETAINH
UHpOpMaLKK, ONpeAeTIeHUs JOCTOBEPHOCTH MOIYUYEHHOTO pe3yJsIbTara.

AKTyallbHOCTh peallu3alliil JaHHOM INpOrpaMMbl OIpENeNseTcsl TeM, YTO €€ OCBOCHHUE
M03BOJIsIET 00YYaIOMIUMCS Ha PAKTUKE O3HAKOMHUTBCA C Pa3IMYHbIMU (PU3NYECKUMU SIBICHUSIMH,
OKCIIEPUMEHTAIPHO HM3YYHTh pa3ndHble (HU3WUECKHEe 3aKOHOMEPHOCTH, YIIyOWTh CBOHU
TEOpPETUYECKHE 3HAHNUS, PA3BUTh HMEIOIINECS U TPHOOPECTH HOBBIE MPAKTUIECKUE YMEHHUS U HABBIKH
B O0JIACTH IUIAHWPOBAHMs, MOJATOTOBKM, NPOBEICHMS, aHAIW3a U HHTEPIpETaluu (U3NUECKOro
IKCIIEPUMEHTA.

[Iporpamma mgaet 00y4aromuUMCsi BO3SMOKHOCTh TPHOOPECTH MPAKTUIECKUIN OIBIT pabOThI C

1ab0paToOpHbIM  00OpY/IOBaHUEM, OBJIAJETh KOHKPETHBIMH TMpUEMaMHU  HCCIEA0BATEIbCKOM
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NESTENIbHOCTH  HAYMHAIOUIETo  (hU3HKa-3KCIepUMEHTaTopa, CQOPMHUPOBATH HABBIKM  OIICHKH
MOTPEIIHOCTEN Pe3yNIbTaTOB M3MepeHHs (pU3NYecKnX BenuuuH. Peanusanus mporpaMmsbl CO3JAeT
ycrnoBus JUIE (OPMHUPOBAaHUS Yy OOYYaIOUIMXCS HECTAaHAAPTHOTO KPEaTHBHOTO MBIIUICHUS,
COJICHCTBYET PAa3BUTUIO MHIUBUAYAIBHOCTH CYXICHUH, (POPMUPOBAHHUIO KYJIbTYyphl 0OOCHOBAHUS
COOCTBEHHOTO MHEHHUS U CBOOO/IBI €T0 BHIPAKEHUS.

[Iporpamma MoskeT ObITH BOCTpeOOBaHAa OOYYAIOIIMMHUCA, KOTOpPhIE HMEIOT HHTEpEC u
MOTHBAIMIO K YIIyOJIEHHOMY HW3yYeHHIO (PM3MKM W MaTEeMaTWKH, TOTOBSATCS K Y4YacTHIO B
OJIMMITMAJIaX IIKOJIBHUKOB 10 (PU3UKE, B pAMKaX KOTOPBIX MPETYCMOTPEH MPAKTHUECKUH TYP.

[Iporpamma mpecieayeT HE TOJbKO OOpa3oBareibHble, HO W BOCHHUTATEIbHBIC LENH,
IIOCKOJIBKY COOTBETCTBYET UJEE IKOJIOIM3alMy U UJIe€ IPUKIIAJHON HAIPaBJIEHHOCTH, KOTOPbIE, B

YHCIIe IPYTUX UICH, IOJI0KEHbI B OCHOBY Kypca ¢u3uku, n3ydaemoro Ha crynenn COO.

BapuaHThI peajiu3anuu nporpaMmsbl 1 (PopMbI POBeIeHUs 3AHATHIA

Peanuzamus mporpaMMbl mpeArnojaraeT coueTaHue pasiuyHbIX (GOpM IpyHmoBod paboOThI
(cimymaHue JeKUui, JUCKYCCHsI, MOHTaX SKCIIEPUMEHTAJIbHBIX YCTAHOBOK, IPOBEIEHNE (PU3NUECKUX
U3MEPEeHUH TMOJI PYKOBOJICTBOM TPENOAAaBaTeNsl) W HWHIMBUAYAIbHOW paOOTHl (BBIIOIHEHUE
CaMOCTOSITENIbHBIX paboT U paboT MpakTUKyMmMa, oOpabOTKa W HHTEpHpeTanus pe3yJbTaToB
¢usnueckux wu3MepeHuit). HMcnonb3zoBaHue Takux (opM pabOThl NOMOraeT pa3BUBaTh Yy
0o0yyaromuxcs, ¢ OJHOW CTOPOHBI, HAaBBIKM BOCHPHUATUS HOBOM HH(POPMALUMU TIPU PA3IUUYHBIX
dopMmax ee mojauu, a ¢ APyroil CTOPOHbI — AKTUBHOCTh, CAMOCTOSATEIBHOCTh U TBOPUYECKOE HAYAJIO.
B 1memom peanuzanus JaHHOW MpPOrpaMMbl JOJDKHA TOJIOKHUTENBHO CKa3bIBaThCS KaK Ha
aKTyaJau3alMy 3HaHUN, YMEHUH M HAaBBIKOB OOYYaIOLIUXCSA B paMKaxX HUX HpeAnpodeccuoHanbHON
TEXHOJIOTUYECKON (MH)KEHEpHOW) MOJATrOTOBKH, TaK M Ha COLUAIBLHOM (POPMHUPOBAHUU JTMYHOCTH
oOyyJaronuxcs.

[Tporpamma Kypca paccuuTaHa Ha 68 4acoB, B paMKax KOTOPBIX IPETYyCMOTPEHBI Takue
dopmMbl paboOT, Kak JEKIHMH, CaMOCTOSITeNbHbIe pPabOTBl W paboThl MpakTHKymMa. B xoxe
CaMOCTOSITENIbHBIX paOboT 00yUaroIuecs oL KOHTPOJIEM MPEToAaBaTelIs 3aKPEIUISIIOT HOBbIE 3HaHUS,
0oTpalaThIBAIOT OIpEJeIeHHbIE YMEHUS M HaBbIKM. PaboThl MNpakTHMKyMa TMOJpa3yMeBaloT
CaMOCTOSITENIbHOE pelIeHHE O00YyYaroIMMUCSA SKCIIEPUMEHTAIbHBIX (U3NYECKUX 3aaay. TeMaTuka
paboT mpakTUKyMa M TOPAJOK  HUX CJEIOBAaHUS COOTBETCTBYIOT CTPYKTYype TEMAaTHYECKOTrO
IUIaHupoBaHus  (enepanbHOil  paboueld mporpamMmbl MO yuyeOHOMY mpeamery  «DPuzmkay
(yrmy0GuieHHBI YPOBEHB).

[Iporpamma paccunTana Ha pean3aIyio B TeUeHue AByX JieT o0yuenust B 10—11 kiraccax nmpu
IIPOBEJICHUH 3aHSATUH OJIMH pa3 B HeJleno o0beMoM 1 yac kaxioe. [1o yeMoTpeHHIo yunuTesns nopsiioK
CJIETOBaHUS 3aHATHI MOXKET ObITh U3MEHEH, 8 HEKOTOPHIE MOT'YT OBITh UCKITFOUYEHBI.

Jlomyckaercsi peaiM3anusi 4acTH NPOrpaMMbl B TEUYEHHE OJHOTO y4eOHOro roja — s

oOyuyaromuxcs Tosbko 10-ro wnm Toipko 11-ro kmacca. OpHako B 3TOM cilydae mpu pabdoTe ¢
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oOydaromumucst 11-ro kiacca pekOMEHIyeTcs HauyuHaTh H3JI0XKEHHEe Y4eOHOro maTepuana c
MIPOBEJICHUS 3aHSATUH, HAIIPABJICHHBIX HA OCBOCHUE O0YUYaAIOITUMUCSI OCHOBHBIX TIPUEMOB M METO/IOB
00paboTKM pe3ysnbTaToB (U3MUECKUX U3MEPCHH © OLEHKH MOrpermHocTeii. Jlns atoro
pexkoMenayetcs: 1) npoBectu B kinacce 3ausaTust No 1, No 3 u Ne 5 u3 nporpammer 10-ro kiacca; 2)
3a/1aTh Ha oM BbinosHeHue 3aganuit Ne 2, Ne 4 u Ne 6 u3 mporpammsr 10-To ki1acca; 3) B najabHenIeM
cienoBaTh nporpamme 11-ro kiacca, HCKJIIOUMB U3 HEe, IO YCMOTPEHUIO YUUTENs, KaKUe-Tu00 TpH
3ansTusa (Hanpumep, Ne 16, Ne 17, No 18).

BozmoskHo Taxoke ocBoenue o0yyaromumucs 1 1-ro kiacca noyiHoi mporpaMmsl IpH yCIOBUA
MIPOBEJICHUS 3aHATHU JIBa pa3a B HEJIEII0 00beMOM 2 yaca KaxkJ10e.

Psan pabot npakTukyma (Ha yCMOTpPEHHE YUUTENs) MOKET ObITh 33/1aH 00y4JaroIuMCs Ha IOM
JUIS CAMOCTOSITEIILHOTO BBIMIOJHEHHUS € TOCIEIYIONIMM KOHTPOJEM M OOCYKJIEHHUEM MOJIYyYEHHBIX

pe3yJbTaToB.

B3aunmocBs3sb ¢ QpeaepanbHoii paboyeii NporpaMmoii BOCIIMTAHUS

[Tporpamma paspaboTaHa ¢ y4eToM peKOMeHIanui QenepasbHON padouel MporpaMMbl
BOCIHMTAHMUS. B  4YacTHOCTM, OHa YYMUTHIBAET IICHXOJIOIO-IIEJAArOTUYECKHE OCOOEHHOCTH
COOTBETCTBYIOIIEH BO3paCTHON KaTeropuu 00y4aroluxcs.

[IporpaMMa COOTBETCTBYET TaKUM LEJNSIM BOCHHMTAaHUS OOYyYarOIIMXCs, KaK pa3BUTHE
JMYHOCTH, CO3JaHUE YCIIOBUH JJIl CAMOONPEIENICHUS U COLUATU3AIIH.

[Iporpamma COAEHCTBYET peEHIEHUIO CICAYIOMUX 3a7a4 BOCHUTAaHUA OOYYaronIuXxcs:
YCBOEHHME 3HaHWMH, HOpPM, JyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, Tpajuiuii, KOTOpbIe BBIPAOOTAIIO
poccuiickoe 0011ecTBO; (OpMHUpPOBaHHE U Pa3BUTHE JIMYHOCTHBIX OTHOIIEHUH K 3THM HOpMawm,
LEHHOCTSAM; TMPUOOpPETEHHE COOTBETCTBYIOLIEIO STUM HOPMaM, LEHHOCTSM, TPaAULIMIM
COLIMOKYJIbTYPHOTO OIIbITa TOBEIEHUS, OOILIEHUS, MEXJINYHOCTHBIX M COLIMAJIBHBIX OTHOILIEHH,
NPUMEHEHUS TIOJYyYEHHBIX 3HAHWM; JOCTHXKEHHE JIMYHOCTHBIX PE3yJIbTaTOB  OCBOCHHUS
o0mieoOpa3oBarTenbHOM mporpammsl 1o gusuke B cootBercTBUn ¢ PI'OC COO.

HporpaMMa COOTBCTCTBYCT CJIICAYIOIIIUM OCHOBHBIM HAIIPABJICHUAM BOCIIUTAHHA.

1) TpyaoBoe BocliUTaHUE — BOCIIUTAHUE YBAKEHUS K TPYIY, TPYASIIIUMCS, pe3yIbTaTaM
Tpyza (CBOEro U APYIUX JIFOJIEH ), OPUEHTALUS Ha TPYAOBYIO IEATEIBHOCTD, IIOJTy4eHHE NPOPECCHH,
JIMYHOCTHOE CaMOBBIPAKCHHWEC B IMPOAYKTUBHOM, HPAaBCTBCHHO }IOCTOI\/’IHOM TPpyac B pOCCPIfICKOM
o0mIecTBe, JOCTIKCHHE BBIAAIOIIUXCSA pE3yJbTaTOB B TMPO(PECCHOHATBHON JEATEIbHOCTH.
LleneBbIMU OpPHEHTHpPAMU SBISAIOTCS: (HOPMHUPOBAHHE OCO3HAHHOW TOTOBHOCTH K TOJTYYSHHIO
npodeccnoHansHOT0 00pa3oBaHus, HEMPEPHIBHOMY OOPA30BAHHUIO B TEYCHUE JKU3HU KaK YCIOBHIO
ycnenmHo mpodecCHOHATBPHOM ¢ OOIIECTBEHHON JCSITENBHOCTH, TOHWMAaHHUE CIEeIH(PUKH
caMmoo0pa3oBaHMs " npo¢eCCHOHAIBHON CaMOTIOITOTOBKH B “H(pOpPMAITHOHHOM

BBICOKOTEXHOJIOTHYCCKOM O6HI€CTBC, TFOTOBHOCTHU YUUTHCA U TPYAUTHCA B COBPEMECHHOM 06IHGCTBC;
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OpPUEHTUPOBAHHOCTb Ha OCO3HAHHBIN BBIOOP cepbl MpodheccnoHaNbHOM TPYAOBOH EATEIHHOCTH B
POCCHICKOM OOINECTBE C yYE€TOM JUYHBIX JKH3HEHHBIX IJIAHOB, MOTPEOHOCTEH CBOEH ceMbH,

oOrrecTBa.

2) DKOJIOTUYECKOE BOCIUTAaHUE — (QOPMHUPOBAHUE OSKOJOTHYECKOW  KYIBTYpHI,
OTBETCTBEHHOT'0, OEpPEKHOTO OTHOILIEHUSI K MIPUPOJIE, OKPYKAIOIIEH Cpelie Ha OCHOBE POCCUHUCKUX
TPAJULUOHHBIX JYXOBHBIX IL[EHHOCTEH, HABHIKOB OXPAaHbI, 3aIIMTHI, BOCCTAHOBJICHHS MPUPOJIBI,
OKpyXaromiei cpenpl. LleneBbIM OpUEHTHPOM SIBJISETCS OCO3HAHUE HEOOXOAMMOCTH NMPUMEHEHHS
3HAHUS €CTECTBEHHBIX U COIMAIBHBIX HAYK IS pa3yMHOT0, OEpExIMBOTO MPUPOIONOIB30BAHUS B

OBITY, OOIIIECTBEHHOM ITPOCTPAHCTBE.

3) [leHHOCTH HAYYHOTO MO3HAHWSA — BOCIHMTAHHWE CTPEMJICHHS K TMO3HAHHWIO cel0si u
JIPYTHX JIIOJEH, IPUPOIBI ¥ OOIIECTBA, K MOTyUYEHHUIO 3HAHUI, KAYECTBEHHOTO 00pa30BaHus C YIETOM
JUYHOCTHBIX HWHTEPECOB M OOLIECTBEHHBIX MOTpeOHOCTEH. LleneBbIMU OpUEHTHpAMU SIBISIFOTCS:
(dbopMHUPOBaHKE JIEATEIHHO BRIPAKEHHOTO TI03HABATEILHOTO MHTEpEca B 00IacT (PU3UKHU C YIETOM
CBOMX MHTEPECOB, CIOCOOHOCTEH, IOCTHIKEHU, IOTyYeHUE NPEICTABICHUNH O COBPEMEHHOMN
Hay‘~IHOﬁ KapTUHEC MHpPaA, 0 JOCTUKCHUAX HAYKU U TCXHUKHU, O BHAYCHHUH HAYKHU B JKU3HU pOCCI/IfICKOFO
oOmiecTBa, oOecredyeHn ero 0e30MacHOCTH; MPUOOPETeHHE HABBIKOB KPUTHUECKOTO MBIIUICHUS,
ompezeNieHusl JOCTOBEpHOM HayudHOHl MH(OpMAaMM ¥ KPUTUKA AaHTHHAYYHBIX MPEICTaBICHHUIA,
PasBUTUC W TMPUMCHCHHWEC HABbBIKOB Ha6J'IIOI[eHI/I$I, HAKOIUUICHUA MW CHCTEMaTHu3aluu q)aKTOB,
OCMBICJIEHUSI  OTBITA B €CTECTBEHHO-HAy4HOW 00JIacTM TO3HaHUS, MCCIEI0BATEIbCKOM

ACATCIIBHOCTH.

Oco6ennocTH padoTHI yUuTe s O NPOrpaMme

[Tpu peanuzanuu JaHHOW MpOrpamMMbl 3ajaya y4duTelss COCTOMT B TOM, 4YTOOBI CO3]aTh
YCIOBHS /7Sl YCBOEHMsI OOYYaroIIMMHUCS HOBBIX 3HAHWMM, NMPUOOPETEHUS MMHU HOBBIX YMEHHH U
3aKpeIUIEHUs] HaBBIKOB, HEOOXOAUMBIX JIJIsl MPOBEAEHUS (PU3MYECKHX SKCIEPUMEHTOB U aHalIM3a
TIOJTYYCHHBIX Pe3yJIbTaTOB.

Jns pemenust 3Toil 3amaunM HEOOXOIMMO HalM4Me B KaOMHeTe (QU3MKU 000pYIOBaHMS,
KOMIUIEKTYIOINX U PAaCXOJHBIX MaTepHasIOB, TPEOYIOMIMXCS Ul MPOBEACHHUS CAMOCTOSTEIbHBIX
pabot u pabot mpakTukyMma. [lepedens npesiaraeMbix padoT cOpMHpPOBaH TaKUM 00pa3oM, YTO
MOJTOTOBKA K WX IPOBEJACHHUIO HE JOJDKHA BBI3BIBATH CYIIECTBEHHBIX 3aTPYAHEHUH — BCe
HEOOXOAMMOE JIJIsl pean3allii MPOTpaMMBbl, KaK TIPAaBWIIO, JUOO HaXOAUTCS B KaOWHETE (PU3UKH,
71100 JOCTYITHO B MOBCEHEBHOM OBITOBOM OOMXOJIE.

[lepen HavamoM 3aHATHH YYHTENIO PEKOMEHAYETCS CaMOCTOSTENIBHO BBIMOJIHUTH BCE
TEOPETUYECKHE 3a/1aHUs, CAMOCTOSTEIIbHBIE PA0OTHI M pabOTHI MPAKTUKYMA, KOTOPBIE TOJKHBI Oy Ay T
BBINOJIHATE OOydaromyecs. JTO AAaCT YYHUTENI0 BO3MOXKHOCTb HE TOJBKO BBISBUTH BO3MOXKHBIE

TEXHUYECKHE TPOOJIEMbI, HO U MOJIYYUTbh KOHTPOJIbHBIE PE3yIbTaThl U3MEPEHUN U UX 00pabOTKH,
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KOTOpbIC TIOHAJOO0ATCSA JUIs JaJbHEHIIeH TPOBEPKH TNPAaBWIBHOCTHA BBITIOJHEHUS paboT
00y4aroUMHUCS.

[TockonbKy OJHMM U3 TJAaBHBIX PE3YJIbTATOB PA0OTHI YUYUTENS B paMKax BHEYPOUHOM
NESITETIbHOCTH SIBIISICTCS JIMYHOCTHOE pa3BUTHE OOYYAIONIUXCS, YUYHTEIH PEKOMEHIYETCS IPH
NPOBE/ICHUN 3aHATHI MO TPOTrpaMMe aKTHBHO YYacTBOBaTh B JICATEIBHOCTH OOYYaIOIIMXCS,
KOHTPOJIMPOBATh  XOJI BBINIOJHEHUS HMMH OKCIICPUMEHTAJIBLHOW palbOoThl, HANpaBisATh U
KOPPCKTHUPOBATH UX ﬂeﬁCTBHﬂ, CBOCBPCMCHHO YKa3bIBATH HA OH_II/I6KI/I U HEJOYCThI, IIOACKA3bIBATh U
JIEMOHCTPUPOBAThH MPABUIIbHBIE CIIOCOOBI BBIMIOJIHEHUS TPAKTUYECKON paboThl, 00CYKIaTh TPUIHHBI
Y BO3MOJKHBIC TIOCJICACTBHS JIOITYCKaeMBIX OIMOOK. Bo BpeMst 3aHsTHII HEOOXOMMO MOIICPKIBATH
J0OpOrKeNaTeNIbHy 0 atMoc(hepy COTpyIHUYECTBA.

Yuauremo CJICAyCT Y4YUTbIBAaTb, UYTO JIOTMKAa OCBOCHHA IIpOTrpaMMbl IIPEAIIOJaract
MOCJIEIOBATEIbHOE HM3YYCHHE MaTepHuaja — CHadaja oOydaroliuecs JOJDKHBI OCBOWUTH 0a30BbIC
IPUEMBI M METOJIbI TIPOBEICHUS (PU3MUECKUX U3MEpEeHH 1 00pabOTKH MOTyYaeMbIX pe3yJIbTaToB, a
YK€ 3aTeM MPUMEHSTh X Ha MIPAKTUKE II0 CXEME «OT MPOCTOrO K CIIOKHOMY». [loTOMy npumepHast

CXEMa IIPOBCACHUS 3aHITHHN O IIporpaMme MOXKET OBITE CJ'IC,I[}IIOH_ICI‘/'IZ
1) 00BsICHECHUE TCOPCTUUCCKOro Marcpuajia 1o TcMe;

2) MOJIFOTOBKA K BBIMOJHEHUIO CaMOCTOSITENIbHON pabOThl MM pabOThl MPAKTHUKYMa —
oOcyxJieHue  3aJjaHusi, YCTPOHCTBAa  HKCHEPUMEHTAJIbHOW  YCTAaHOBKHM,  HEOOXOJUMOIO
TEOPETUUECKOr0 Marepuasna, MPUEMOB U METOAOB IMPSAMBIX JKCIIEPUMEHTAIBHBIX W3MEPECHUH,

croco00B UX 00pabOTKH U OLIEHKHU MOTPEIIHOCTEN U3MEPEHUIA;

3) IIPOBEJICHUE CaMOCTOSITENIbHOM paboThl WM paboThl NPAKTHKYMa, KOHTPOJIb
IIPaBUJIILHOCTH MPOBEJICHUS U3MEPEHUM;

4) 00paboTKa MOJyUYEHHBIX 3KCIIEPUMEHTAIbHBIX JAHHBIX, OLIEHKA MOrPEUTHOCTENH;

5) o0cy>XJIeHUE pe3yIbTaTOB 00PAaOOTKU MOJYYEHHBIX SKCIEPUMEHTAIBHBIX JaHHBIX U
MpOBEPKA UX MIPaBUIBHOCTH.

B cimydae HexBaTKM BpPEMEHM Ha pealn3allMi0 B Kjacce IyHKTa 4 JaHHOM CXEeMBI
pEeKOMEHAyeTCs MPEeUI0KUTh OOYUYaIOIIMMCSl BBIMOJIHUTH COOTBETCTBYIOILME JEHCTBHUA TOMa, a
MyHKT 5 peajqn30BaTh B HaYaJIe€ CJIEIYIOMIEro 3aHATHsI, JTUOO MPOBECTU HEOOXOIUMBIE O0CYKICHUS

¢ 00y4aroUMMUCs B MOPSAKE HHANBUYyaTbHOU paboThlI.



COJAEP)KAHUE KYPCA BHEYPOUYHOM AEATEJIBHOCTH «OCHOBBbI
®U3NYECKOI'O DKCHEPUMEHTA (®U3UKO-MATEMATHYECKHUM ITIPOPUJIb)»

10 KUIIACC

3ansTue 1. [lorpemHocTH B 3KCNIEpUMEHTE

Jekyusa «IlorpemHoCTH NpsAMBIX H3MepeHMiD». OOCyKaaeTcs MpUpoAa BO3HUKHOBEHHUS
MIOTPELIHOCTEH, METObl UX MUHUMHU3ALUU U OLICHKU.

Jlexyua «I1orpetHoCTH KOCBEHHBIX U3MepeHui». O0CyKIatoTcs METO/Ibl U IPUEMBbI OLICHKH

MOTPEIIHOCTEN KOCBEHHBIX U3MEpEeHUH. Hcnonb3yemovle mamepuanst. [4], yacts 1.

3ansaTue 2. OneHKa NOrpenHocTell MPSIMBIX U KOCBEHHBIX H3MepeHu i
Camocmoamenvnaa paooma «OleHKA TOTPEITHOCTEH KOCBEHHBIX M3MEPEHUN 110

pe3yipTaTaM MPsIMBIX U3MEPEHUI.

3ansTue 3. Ycpennenne usmepenuil. CiyyaiiHas NOrpelIHOCTb.
KunemaTnyeckue u3mepeHust

Jekyusa «CrydaiiHple TNOrpemHOCTH». B cooTBeTCTBUM € YpPOBHEM IOJTOTOBKU
o0yyaromuxcss U JOCTYNHBIM OOOpPYJOBaHHEM MOXET ObITh MpPOBEAEHAa OJHA M3 JBYX paboT
NpPaKTUKyMa.

Ilpakmukym Ne 1

3aoanue. Onpenenure ¢ MaKCUMAJIbHOM TOYHOCTBIO CPEIHIOID CKOPOCTh JIBUXKEHHUS
3EpHBIIIKA MIIIeHA B OYTHUIKE C BOJIOH.

Obopyoosanue. IlmeHo, HaNoOJHEHHas BOJOM IIacTUKOBas OYyThbUIKA C OTpPE3aHHBIM
TOPJIBILIKOM, CEKYHJIOMED, JINHEHKa.

Kpamkoe onucanue pewenus. IIpoBogurcs cepusi 3KCIEPUMEHTOB IO H3MEPEHUIO C
MOMOIIbIO CEKYHJIOMEpa BPEMEHU MPOXOKIEHUS 3€PHBIIIKOM IIIEHA B TOJIIE BOJbI HEKOTOPOTO
(UKCUPOBAHHOTO PACCTOSIHUS BIOJb BEpTUKAIU. Bbruncusercs cpenHee BpeMs JABHKEHHUS 3€pEH.
PaccuutbIBaeTCs cpeiHss yCTaHOBUBIIASCS CKOPOCTh ATOTO ABMKEHUS. OLIEHUBAETCS MOTPEIIHOCTb.

Onucanue cxodceti pabomsl Npaxmukyma: BCEPOCCHHCKas OJIMMIHNAJA IIKOJIbHUKOB IO

duzuke, peruoHanbHbIi 3Tan 2023 r., 3aaaya «[lmeHo u BI3KOCTb»

[9, 10].
Ilpakmukym Ne 2

3aodanue. Colepure yCTaHOBKY Ul 3allycKa IIapHKa B IOJIET C HEKOTOPOW BBICOTHI C
(UKCUPOBAHHOW TOPU30HTATIBLHON HaYaIbHON CKOPOCTHIO. MccneayiiTe 3aBUCUMOCTh BEPTHUKAIBLHOM

Y TOPU30HTAJILHOM KOOPAMHAT LIapuKa npu nosiere. Onpenennure CKOpOCTh HIaprKa B Havaje moJieTa.
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Obopyooeanue. CTanbHOHN IAPUK, TyCKOBOE YCTPOICTBO (OTPE30K AJIFOMUHUEBOIO MPOduUIIs,
MarHuT HEOJUMOBBIH, JIBa CTAJIbHBIX IIAPHUKA), IITATUB C JANKOW M MYy(TO#l, MalspHbIA CKOTY,
pyJeTKa, KOmMpoBajibHas Oymara.

Kpamxkoe onucanue pewenus. OcymecTBisercs: cOOpka IyckoBoil ycraHoBKH. [IpoBoaurcs
CepHs HKCIEPUMEHTOB II0 3allyCKy IIapuKa B IIOJET U W3MEPEHUI0 KOOPAMHAT IaJCHUsS IIapuKa
OTHOCHUTEJIBHO TOYKU cOpoca. Ilo moiaydeHHbIM HAaHHBIM PACCUUTHIBAETCS HadajbHas CKOPOCTb
10JIETA [IAaPHKA.

Onucanue  cxoxcell pabomvl  Npakmukyma: MEXKIyHapoJHas  OJMMIINAJA 1o

skcnepuMeHTaIbHON pusuke 2021 1., 3amaya «Ilymka» [11].

3ansaTue 4. [Ipocrelimue reomeTrpuyecKne H3MepeHus

Ilpakmukym

3adanue. Onpenenute ¢ MaKCUMalbHOW TOYHOCTHIO TOJILIMHY IMPOBOJOKH W BHEHIHHUH
JMaMeTp WIJIbl, IUIOINAJb HAapUCOBAaHHOM Ha sucte Oymaru ¢urypsl, oobem Opycka. OueHute
HOTPELIHOCTH.

Obopyoosanue. IlpoBonoka, Uria OT WINpHUIA (CO CTOYEHHBIM OCTPHEM), HU300paKeHUE
burypsl cioxxHoi GOpMbI Ha Pa3IMHOBAHHOW KBaJpaTaMu OyMmare, JepeBsSHHBIA OpyCOK, JIMHEWKa,
MITaHT €HITUPKYJIb.

Kpamrxoe onucanue pewenus. IIpoBoasTcss M3MEpeHUs TOJIIMHBI MPOBOJOKH METOJIOM
psnoB. [IpoBoguTCs M3MepeHne fuaMeTpa UTIbl METOJIOM TpoKaTbiBanus. [IpoBoanTCS M3MepeHne
TIoIaan (GUTyphl METOJIOM TTO/ICYETa IJIOIAIN MO KJIETKaM CEeTKH M3BecTHOro mara. [IpoBoaurcs
u3MepeHue rabapuroB Opycka U BeIYHCIeHHE ero o0beMa. OLieHUBaeTCsl MOrPEIIHOCTh U3MEPEHHBIX
BenuuuH. [IpoBoauTcs mpoBepka MPaBUIBHOCTH M3MEPEHUs JMaMeTpa WIVIBI C IOMOILBIO

IITAHTCHIIUPKYJISL.

3ansaTue 5. 'paduku 3KkcniepuMeHTAIBHBIX 3aBUcHMOcTeil. I'paduyeckas 00padoTka JaHHBIX
Jlexyusn «Odopmiienne rpaguKoB AKCIEPUMEHTATbHBIX 3aBHCUMOCTEH.

I'paduueckas 06paboTKa TaHHBIXY.
OOcyxmarTcsi OCHOBHBIE TpaBmiia o(GopMiIeHHS TpaduKOB 3aBUCHUMOCTEH (PU3MUECKHUX

BEJIMYUH IPYT OT ApYyra.

Camocmoamenvnaa pavoma «Ilocrpoenue rpaukoB B COOTBETCTBHHM C H3yYCHHBIMH
IpaBUJIAMU C UCIIOJIB30BAHUEM T'OTOBBIX TAOJIHUI] C JAHHBIMI.

Hcnonvzyemvie mamepuanbl. METOIUYECKHE pexkoMeHaanuu lLleHTpanpHON mnpeaMeTHO-
METOJUYECKOW KOMHUCCHHM IO OIEHUBaHHIO O(OpMIIEHHUS TpadUKOB Ha MPAKTUYECKUX Typax

BCEPOCCUICKON OJIMMIHA/IBI IIIKOJIBHUKOB 110 usuke [12].



3ansaTne 6. OOpadoTKa HeJMHEHHBIX 3aBUCHUMOCTEH: JIMHeapU3alus, MoACYeT IUIOIIAAHA MO/
rpagukomM, NOCTpPoeHNe KacaTeJbHBIX K TpaQuKy
Jexkyua «Jluneapuzanusi SKCIEPUMEHTAIBHBIX 3aBHCUMOCTEH M Jpyrue rpaduueckue
CrocoObl 00pabOTKH JTaHHBIX.
O6cyxmaercs METO.I 3aMEHBI MePEeMEHHBIX npu JMHEApPU3aAIUH
SKCTIIEPUMEHTAIBHBIX 3aBUCHMOCTe. O0Cyknaercs PU3nIeCKrii CMBICH TUIOIIAAM IO rpaduKOM 1

yIII0BOTO KO3(huimenTa KkacareabHON K rpaduKy.

3ausrtue 7. U3mMepeHue 3aBUCUMOCTH KOOPAHHATHI TPAHUIBI 00J1ACTH HAMOKAHUS OT BPEMEHH.
JInHeapu3anusa 3aBUCUMOCTH

Ilpakmukym

3adanue. BoipexxbTe U3 OymaxHou canderku neHty mmHoM 30 cM u mmpuHON 2-3 cMm.
Onycture KOHel OyMaXHOW JIEHTHI B BOJYy M BKIIOUUTE CEeKyHIoMmep. M3yduTe 3aBUCUMOCTH
KOOPJIMHATHI TPAHUIIBI 00JIACTH, MPOMUTABIIEHCS BOJOM, OT BPEMEHHU.

Onpenenure xapakTep 3TOi 3aBUCUMOCTH.

Obopyoosanue. Cexynnomep, Oymaxkuble candeTku, pyjeTka, yamka [lerpu.

Kpamkoe onucanue pewsenus. CTaBUTCS OIBIT 110 U3YUEHHUIO JBUKEHUSI IPAHULIbI HAMOKAHUS
OymaxHoi canderku. VMcnonp3yercss 3aMeHa NMEpEeMEHHbIX JUIS JIMHEApU3aluy 3aBUCUMOCTU U
MOCTPOCHUS JMHEHHOTro TpaduKa, KOTOPHIM BIOCIEACTBUU TO3BOJSAET CYIUTh O KOHKPETHOM
XapakTepe 3aBUCUMOCTH.

Onucanue cxooriceti pabomul npakmuxyma: [5], 3amaga Ne 32 «Hamokanue TkaHm».

3anstue 8. U3yyeHne ynpyroro rucrepesmnca

Ilpakmukym

3adanue. 3akpenure ¢ MOMOIIBIO 3aKUMa TUHEHKY Ha ctone. [IpoaeHbpTe Qy*Ky 3aXuMa B
KOJIBIIO OaHKOBCKOW pE3WHKHU. 3allenuTe KPIOYKOM JIWHAMOMETpa KOJIBIIO pe3WHKH. M3mepbTe
3aBHCHMOCTbH JUIMHBI PE3WHKHU OT PACTATHBAIOIICH CHIIBI TIPH HArpy3ke (PacTsKCHHH) U pa3rpy3Ke.
[TpoBenute m3Mepenust ¢ marom B 0,5 H, mpu kaxxaoMm u3mepeHuu nenaite 3anepkky B 30 c.
[Toctpoiite rpadk U3MEPEHHOM 3aBUCUMOCTH, OTIUIIUTE €€ XapakTep. Cuenaite mpeanoiokeHus o
NpUYMHAX HAOMI0AaeMOi 3aBUCUMOCTH. PaccumTaiite, B KaKMX Mpeneniax JIeKUT KodPPHUIHEHT
’KECTKOCTH PE3NHOBOTO KOJIbIa. VICIob3ysl MOMy4YeHHBIC JaHHBIE, pacCUUTAlTEe, KaKyl0 YHEPTUIO
MIOTJIOTHIIA PE3UHKA 32 BPeMsI TPOBEACHUS N3MEPEHHIA.

Obopyoosanue. Jlunelka, 3aXUM, JUHAMOMETp ¢ mpenesnoM usmepenuid 5 H, pesuHoBoe
KOJIBIIO (pe3uHKa JijIsi 0aHKHOT), CEKYHAOMED.

Kpamkoe onucanue pewenus. BBINONHAETCS ONBIT MO H3YYEHHIO 3aBHUCHUMOCTH CHIIBI

YHOPYTOCTH PE3UHOBOI0O KOJIbIIA OT €I0 AJIWHBI IIPH IMOCTCIICHHOM YBCIMYCHUU H IIPU ITOCTCIICHHOM
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YMEHBIIIEHUN pacTsaruBaromiend cuibl. HabOmiogaercst siBneHue ymopyroro rucrepesuca. JlBe
MOJTyYEeHHBIC YKCIIEPUMEHTATBHBIC 3aBUCUMOCTH HAHOCSTCS Ha oauH rpaduk. [IpoBonutcs anamus

IIOJIyYEHHBIX PE3YJIbTATOB.

3ansaTue 9. HaxoxaeHue Macchl JJMHEHKH U HINPULA C TOMOIIbI0 YPABHOBEIIMBAHUS phlyara

Ipakmukym

3adanue. Onpenenure ¢ MaKCUMaJIbHOM TOYHOCTBIO MacCy LIIPULIA U MacCy JIMHEUKH.

Obopyoosanue. npun, oobemom 20 M1, IMHEHWKA, CTaKaH C BOJIOM.

Kpamxkoe onucanue pewenus. K KOHILy TMHEHKH, KOTOpas UCIOIb3yeTCsS B KayecTBE pblyara,
MOJBEIINBACTCS MIpHUI. M3MepseTcs 3aBUCUMOCTh KOOPIMHATHI TOYKH OTMOPHI YPaBHOBEIICHHOTO
ppiuara ot o0bema Boibl B mmpuiie. [1o mosydueHHbIM TaHHBIM OIIPEIEIAI0TCS Macca IINpUIA U Macca
JIMHEUKH.

Onucanue cxodicetl pabomuvl npaxmukyma: perHOHANBHBIM dTan onumruanbl um. Jx. K.

Makxkcgemia o pusuke, 2014 r., 8 knacc, 3anaya « HegecTpyKTUBHBIN aHAIN3Y.

3ansatue 10. U3mepenne kKo3(ppUuMEHTAa IHEPreTHYECKUX NMOTEPh NPH OTCKOKE HIAPHUKA OT
MOBEPXHOCTH

Ilpakmukym

3aodanue. llpoBenurte wuccieIOBaHUE 3aBUCUMOCTH BBICOTHI OTCKOKAa IIapUKa IOCIIE
coyJapeHusi ¢ MOBEPXHOCTHIO CTOJIA OT BHICOTHI cOpoca. [IpoBeanTte ONbIT AJis IBYX THIIOB IIAPHKOB.
Onpenenure xapakTep 3aBUCUMOCTH.

Obopyoosanue. 1llapuk s HACTONBHOTO TEHHHWCA, PE3UHOBBIM MIAPUK «IIOMPBITYHY,
pyJieTKa, MAJIIPHBII CKOTY.

Kpamkoe onucanue pewienus. IIpoBoAUTCS ONBIT IO U3MEPEHUIO BBICOTHI OTCKOKA IIApHKa
1oCJIe COY/AapeHHs C MOBEPXHOCThIO TOPU3OHTAIBHOIO CTOJIa B 3aBHCHUMOCTH OT BBICOTHI cOpoca.
W3mepenus mpoBOAATCS IS IBYX TUIOB IIAPUKOB. /{7151 pe3MHOBOrO 1IaprKa 3aBUCUMOCTb SBIISIETCS
psIMOM MPONOPLUHUOHATBHOCTBIO, JIsl IIapUKa OT HACTOJIBHOI'O TEHHUCA 3aBUCUMOCTb HE SIBIISETCA
TaKOBOM.

OO6cyx1ar0TCsl BO3MOXHbIE TPUUUHBI ITOJIYYEHHBIX PE3YJIbTAaTOB.

3ansTue 11. Onpenesnenne TenJI0eMKOCTH TBepAOro teaa Ilpakmukym
3adanue. Onpenennte ¢ MAKCUMAIBHONH TOYHOCTBIO TEIIIOEMKOCTh TPY3HKa.

Obopyoosanue. T'py3uk maccorr 50 1, crakan oObemoMm 0,2 71 C BOJON KOMHATHOM

TEeMIEPATypbl, EMKOCTh C ropsueil BOJIOM, 1Ba TepMOMETpa, calpeTKu, HOJHOC, HUTD.
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Kpamxkoe onucanue pewenus. ITpoBoIUTCS ONBIT 10 MU3MEPEHHIO TEIUIOEMKOCTH T'Py3HKa
METOJIOM IIEPEHOCA €r0 M3 XOJOJHOW BOABI B ropsuyro. OLiEHHBAETCs W3MEHEHUE TEMIIEpaTyphl

XOJ'IOI[HOﬁ BOJHBI 3a CUYCT MOJYYCHUS KOJIMUCCTBA TCIUIOTHI OT IrOpsAYCro rpy3uka.

3ansiTne 12. U3mepenne TeMnepaTypbl PyK 3KCIEPUMEHTATOPA U JaBJIE€HUNA, KOTOPOe MOIYT
€O3/1aTh €ro Jierkue

IlIpakmukym

3aoanue. 1) Onpenenute BHyTpeHHEE ceueHne TpyOoku. [lomcoenuanTe K mmpuiry o0beMomM
20 M TpyOKy C MOMEIIEHHON B Hee Kariei BOJblL. 3a)KMUTE IIMPUI] B JaOHIX U HarpeBauTe ero
TakuM 00pa3oM B TeueHHe 5 MHUHYT. M3MepbTe mepeMemieHue Karmim 1o TpyoOke. Mcmomb3ys
MOJTy4YeHHbIE JaHHBIE, OLICHUTE TEMIIepaTypy PyK dKCrepuMeHnTaTopa. 2) JloxkauTech, Koraa mImpHil
CHOBa MPUMET KOMHATHYIO TeMIieparypy. BayBas Bo3ayx B CBOOOIHBIN KOHEI[ TPYOKH, H3MEPHTE
nepeMelnieHle Kariyd MpU MaKCHMalbHOM JaBJICHMHM BO3yXa, CO3JaBaéMOM Ha KOHIE TPYOKH.
Hcnonp3ys TONy4YeHHBIE JAHHBIE, OLEHUTE JMJaBICHHE, KOTOPOE€ MOTYT CO3/aTh JIETKHE
HKCIIEPUMEHTATOPA.

Obopyoosanue. lllnpun o6bemom 20 mi1, TpyOka OT MUHPY3HOHHOM CUCTEMBI, BOJIa, TUHEHKA,
CEKyHIOMED.

Kpamxoe onucanue pewenusa. 1) K mmpuiy oobsemom 20 M1 MOACO€IUHSIETCS TPyOKa C
NIOMEIIEHHOW B Hee Karuted Boapl. IlInpui HarpeBaeTcsi pykaMu, U3MepsieTcs epeMeIieHne Karm
no TpyOke. Ha ocHOBe maHHBIX O ceueHUH TPYyOKH U 0OBeMe BO3AyXa B LIMPHIIE PACCUUTHIBAETCS
TEeMIepaTypa pyk dKcrepuMeHTaropa. 2) Mcnonb3ys Ty e yCTaHOBKY, IKCIIEPUMEHTATOP CO37aeT
JaBJIeHHE BHYTpU CBOOOAHOTO KoHIA TpyOku. Kammns Boxabl mepemeraercs no Tpyoke. Ha ocHoBe
JTAHHBIX O €€ CMEIICHUH OIICHUBACTCSI IaBJICHHE, KOTOPOE MOTYT CO3/1aTh JIETKHE SKCIIEPUMEHTATOPA.

Onucanue cxooicetl pabomuvl npaxkmukyma: 1) 3aKIIOYUTENBHBIA 3Tall BCEPOCCUMCKOM

OJIMMIHAAbI IIKOIBHUKOB, 2023 1., 10 knacc, 3agada «Haceimennsiid napy, myHkT Ne 1 [13, 14].

3ansaTue 13. dpdexTuBHBIN KOIPPUIHEHT KecTKOCTH cucTeMbl. Onpeaenenue moayJas FOura
NMPOBOJIOKH € MOMOIIbIO pblyara. Onpenesnenne npeaesa ynpyrou negopmanumn

IlIpakmukym

3adanue. Onpenennte ¢ MAKCUMAIBHON TOYHOCTHIO MOYJIh KOHTa IPOBOJIOKH.

Obopyoosanue. 11lTaTuB ¢ NIByMs JIalIkaMH, TPOBOJIOKA, JIMHEWKA JepeBsHHAS JUIMHOHN 50 cM,
rpy3sl Maccoi o 50 r, ABa KaHLEIAPCKUX 3KUMA.

Kpamxoe onucanue pewenus. JIuHEWKa MOABENIMBAECTCS HA TPOBOJOKE TakK, YTOOBI
MOJIYYWJICSI CUJIBHO HEPAaBHOIUIEUMH phluar. bamkHUN K TOUYKE MOJIBECa KOHEI FOPU30HTAIBHOMN
JUHENUKH OMUPAETCsl CHU3Y Ha JankKy mraTuBa. K 1pyromy KoHIly TUHEHKH MOJBEIINBAIOTCS IPY3bI.

H3mepsieTcst 3aBUCMMOCTb CMEIICHUS KOHIA JIMHEHKH, K KOTOPOMY IOJIBEIINBAIOTCS TPY3bl, OT UX
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cymMMapHOi Mmacchl. Ha OCHOBE MOJy4YEHHBIX JAHHBIX U F€OMETPUUYECKHX MapaMeTPOB YCTaHOBKHU
paccuuThIBaeTCst MOIyJib KOHra mpoBOJIOKH.

Onucanue cxoaceti pabomul npakmuxyma. [6], 3amaqa Ne 9.30.

3ansaTue 14. U3smepenne ko3(ppuunueHTa NOBEPXHOCTHOIO HATSIZKEHUS] METO0M OTPbIBa

Ilpakmukym

3aoanue. Ilpunymaiite cnoco0 H3MEpEeHHs CHIIbL, KOTOPYHO TpeOyeTcsl HpPUIIOKHUTH K
IIPOBOJIOYHOM paMKe Uil TOr0, YTOOBI OTOPBATH €€ OT MOBEPXHOCTH BOABI. [IpoBenuTe sSKCrepuMeHT
U OlIEHUTE KO3 (DUIIMEHT TOBEPXHOCTHOTO HATSXKECHHUS BOJIBI.

Obopyoosanue. KroBera mupokas ¢ BOA0H, IPOBOJIOKA, BEChI, HUTb.

Kpamxkoe onucanue pewsenus. [IpoBOUTCS OMBIT 110 U3MEPEHUIO CHIIBI OTPHIBA TPOBOJIOYHON
PaMKH OT MOBEPXHOCTU BOJIBI IPU PA3TUUYHBIX TIEPUMETPAX PAMKH.

[IpoBoauTcs omeHka Ko3(h(HUIMEHTa MOBEPXHOCTHOIO HATSKEHUS BOAbL. Onucanue cxodicell

pabomul npakmukyma: [7], 3agaga Ne 331.

3ansaTue 15. Onpenenenne TOUKH pocbl. 3HAKOMCTBO € 3JIeKTPUYECKHUM KOHAEHCATOPOM

Ilpakmuxym Ne 1

3adanue. OueHUTE BIAXXHOCTH BO3yXa B KOMHATE.

Obopyoosanue. Tlpobupka CTEKIIsSIHHAs, MaJlEHbKHUE KYCOUKH JIbJla, TEPMOMETp, TalIuIa
3aBHCHUMOCTH JIaBJICHHUS HACKHIIIEHHOTO 1Tapa BOABI OT TEMIEPaTyPHI.

Kpamrxoe onucanue pewenus. B mpoOupKy ¢ BOJI0# MOCTETIEHHO JOOABISIOT KyCOUKH JIbJIa U
JOKUJAIOTCS MOMEHTA BBICTYIUICHHUS Kamellb POChl Ha MOBEPXHOCTH Mpodbupku. [1o momydeHHbIM
JTaHHBIM O TEMIEpaType TOYKE POCHI C MOMOIIBI0 TAOIUIBI 3aBUCUMOCTH JABJICHHS HACHIIIIEHHOTO
napa BOJIbI OT TEMITEPATYPBI OTIPENEISIETCSI OTHOCUTENbHAS BIQXKHOCTh BO3/IyXa B KOMHATE.

Onucanue cxoorceti pabomwl npakmuxyma: [8], rmaBa Ne 3, maGoparopnast padota Ne 9.

Ilpakmukym Ne 2

3aoanue. Onpenenute ¢ MAaKCUMAJIBHOW TOYHOCTHIO OTHOIIICHUE DJIEKTPUUECKUX €MKOCTEH
JBYX KOHJECHCATOPOB.

Obopyooeanue. nBa  DIEKTPOJIUTUYECKUX  KOHJEHCATOpA, BOJIBTMETp, Oarapeiika,
COCIMHUTENBHBIEC TIPOBO/IA.

Kpamkoe onucanue pewenusi. IIpoBOIUTCS OMBIT MO 3apsiiKe KOHIEHCATOpa OT JAPYTOro
3apaHee 3apsHKEHHOTO KOHJAeHcaTopa. M3MepstoTcs HampshDKeHUsT Ha KOHAEHcaTopax A0 W Mocie
noJKIroueHui. O1eHUBaeTCsl OTHOIIEHUE eMKOCTEeH KOHIEHCATOPOB.

Onucanue cxooiceti pabomul npakmuxyma: [6], 3amaga Ne 10.22.
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3ansTue 16. U3yuenue npouecca pa3psiiku KOHIeHCATOPA

IlIpakmukym

3a0anue. V3yunTe 3aBHCHMOCTh HAIPSDKEHHS HA KOHJICHCATOPE OT BPEMEHH IIPH €ro
paspsaake. Onpenennure eMKOCTh KOHACHCATOPA.

Obopyoosanue. DNEKTPOTUTUICCKUI KOHJEHCATOP, BOJIBTMETp, Oarapeiika, CeKyHIoMep,
COCIMHUTENIbHBIC TIPOBO/IA.

Kpamxoe onucanue pewenus. TIpoBOAMTCS W3MEPEHUE 3aBHCUMOCTH HANPSOHKCHUS Ha
paspspKaroIeMcsi KOHACHCATOpe OT BpeMeHH. J{enaeTcs olleHKa eMKOCTH KOHAeHcaTopa. B kauecTse
COTPOTHBIICHUS JJIs1 Pa3psIKK KOHJECHCATOPA BBICTYIIAET BHYTPEHHEE CONTPOTUBIICHHUE BOJIBTMETPA.

Onucanue cxooceti pabomsl npakmuxyma: [5], 3amaua Ne 10 «3yuenue ceroanoa» (4acthb

No 1).

3ansaTue 17. Onpenesnenne yaeJabHOro CONPOTUBIIEHUSI MaTepUasia NPoBOJIOKH IIpakmuKkym
3adanue. Onpenenute yaeabHOE COMPOTUBIICHUE TPOBOJIOKH.

Obopyoosanue. ]IBa MynbTUMETpa (B peKUME BOJIBTMETPA U aMIIEPMETPA), COSTUHUTEIbHbBIE
mpoBoja, barapeiika, 00pasiibl MPOBOJIOKU, JIMHEHKA, MHUKPOMETD.

Kpamkoe onucanue pewenus. Viccnenyemasi poBOJIOKA COEAMHSIETCS MOCIEA0BATENbHO C
aMIepMeTpPOM U MojKIouYaeTcss K Oarapeiike. [lapanienbHO yyacTKy NMPOBOJIOKM MOJKIIOYAETCS
BOJMIbTMETp. M3 OTHOILIEHUS TOKa3aHUl MPUOOPOB PACCUUTHIBACTCS COMPOTHBICHHE YdYacTKa
MIPOBOJIOKH, TIOCIIE YEro M3MEPSAIOTCS €ro reoMeTpuyeckue pas3Mepbl. M3 MoydeHHBIX JaHHBIX
ONpeIeNseTCsl yAeIbHOE COMPOTUBIEHNE MaTEPHaIIa, U3 KOTOPOTO U3rOTOBIIEHA ITPOBOJIOKA.

Onucanue  cxooicerl  pabomel  npakmuxkyma: MexayHapoaHas — OJUMIIMazIa o

sKcrepuMeHTaabHol (usuke 2022 r., 3a1aua «Majnoe conpoTUBIEHUEY.

3ansaTue 18. H3mepeHHe BOJIbT-AaMIIEPHOH  XapaKTepPHUCTHKH
MOJIYNIPOBOAHMKOBOIO THO/AA

IlIpakmukym

3aoanue. VI3amepbTe 3aBUCUMOCTD CHUJIBI TOKA, MMPOTEKAIOIIET0 Yepe3 U0, OT M0JaBaeMOro
Ha HEero HampspkeHus (B MpsMOM M oOpaTHOM HampasieHun). IlocTpoiite rpaduk BoabT-aMIIepHOI
XapaKTEPUCTHKH TUOJA.

Obopyoosanue. BonbTMeTp, aMIiepMeTp, COETMHUTENbHBIE TPOBO/IA, MOIYIPOBOHUKOBBIN
JINOJI, MaKEeTHAs TjIaTa, epeMEHHbIN pe3nucTop, ObaTapenka.

Kpamkoe onucanue pewenus. IlpoBogutcst skcnepuMeHT mno usMmepeHuto BAX nuona B
OpSMOM U OOpaTHOM HarpaBJICHUH.

Onucanue cxooiceti pabomul npakmuxyma: [8], rmaBa Ne 4, maboparopnast padota Ne 9.
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IINTAHUPYEMBIE PE3YJIBTATDBI OCBOEHMAA KYPCA BHEYPOUHOM
JAEATEJIBHOCTH «OCHOBbI ®U3UYECKOI'O 3JKCHEPUMEHTA (®PU3UKO-
MATEMATHUYECKHUI TPO®UIIb)»

JIMYHOCTHBIE PE3YJIBTATHBI

B cepe epadcoanckoco eocnumanus: TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTH B

UHTEpecax rpaKIaHCKOro
oOmiecTBa, yd4acTBOBaTb B CaMOYINpaBICHHH B OOpa30BAaTE€IbHOM OpraHu3allid; YMEHHE

B3aMMOJICHCTBOBATH C COLUATHLHBIMUA HHCTUTYTaAMH B COOTBETCTBUU
¢ X (OYHKIIUSIMU ¥ HA3HAYCHUEM.

B cpepe nampuomuuecxkozo éocnumanus: chOpMUPOBAHHOCTh POCCUMCKON TpakIaHCKOM

UJCHTHYHOCTH, TATPUOTH3MA; IEHHOCTHOE OTHOIICHHWE K TOCYJIAapPCTBEHHBIM CHUMBOJIAM,

JOCTHUKEHUSIM
POCCUHCKHMX YYEHBIX B 00nacTu (U3UKH U TEXHUKHU. B cghepe

0YX08HO-HPABCMBEHHO20 80CNUMAHUSL:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIICHUBATH CHTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUCHTUPYSCH Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI M IIECHHOCTH, B TOM YHUCJIC B JCSITEILHOCTH YUYEHOTO; OCO3HAHHE
JUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTONYMBOTO OYIyIIETO.

B cgepe scmemuueckoco eocnumaHus: SCTETUYECKOE OTHOIIEHHWE K MHUPY, BKIOYAs

ACTETHKY HAyYHOTO TBOPYECTBA,
npucyliero Gpusnueckon Hayke.

B cgepe mpyoosozo eocnumanus: WHTEpeC K pa3iMYHBIM cdepaM MpodeccroHalIbHON

JESITSIILHOCTH,

B TOM YHCJI€ CBSI3aHHBIM ¢ (PU3UKOIN M TEXHUKOM, yMEHUE COBEPIIIATh OCO3HAHHBIN BBHIOOP OyayIeit
npodeccuu M pearn30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IJIaHBI; TOTOBHOCTh M CIIOCOOHOCTH K
00pa3zoBaHMIO U caMOOOPa30BaHUIO B 00JIACTH

(GU3HKY HA TTPOTSKCHUH BCEH KHU3HU.

B cgepe sxonocuueckoco eocnumanusi: chOpMHUPOBAHHOCTb IKOJOTUYECKOW KYJIbTYpBI,

OCO3HaHUe T1100aIbHOr0
XapakTepa IKOJOTHIECKUX MPOoOsIeM; TIIaHUPOBAHUE M OCYIIECTBICHUE JCHCTBUN B OKpYXKaromen

CpeJie Ha OCHOBE
3HaHMUS TIIeNied yCTOMYMBOTO pa3BUTHUS UEJIOBEUYECTBA; pACIIUPEHHUE ONBITA JEATEIbHOCTH

9KOJIOTUYECKO} HAIPaBICHHOCTH Ha OCHOBE

MMEIOIINXCS 3HAaHUH 10 (PU3HKe.
B cgepe yennocmu nayumoco noswamus:  CPOPMUPOBAHHOCTH  MHUPOBO33pPEHUS,

COOTBETCTBYIOLIETO COBPEMEHHOMY
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YPOBHIO pa3BUTHA (PU3UUECKON HAYKH; OCO3HAHUE [IEHHOCTU HAYYHOU JNEeSTeIbHOCTH, TOTOBHOCTD B
nporecce M3ydeHUs (U3MKH OCYIIECTBISATH MPOCKTHYIO U HUCCIIEIOBATEIBCKYIO ACSITEIHLHOCTD

WHIUBUIYAJIBHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBHA:
ba3zoBble JJornueckue AeMcTBUsA:
CaMOCTOSTEIBHO dhopmynupoBaTh n aKTyaJIU3UpPOBATH npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE; ONPEACIISTh UEIU AEATEIbHOCTH, 3a4aBaTh IAPAMETPBI U KPUTEPUHU
1504
JIOCTMKCHHUS; BBISIBIISATh 3aKOHOMEPHOCTH M IIPOTUBOPEYHSI B pACCMATPUBACMBIX (DH3UUYECKHUX
SIBIICHUSX; pa3pabaThIBaTh IJIAH PEHICHUS MPOOIEMBI C YISTOM aHATN3a UMEIOIIUXCS
MaTepUAIBHBIX U HEMAaTEPHUAIbHBIX PECYPCOB; BHOCUTh KOPPEKTUBBI B AECATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB
LEeJISIM, OLICHUBATh PUCKHU MOCJEICTBUN JEATEeIbHOCTH; KOOPAMHUPOBATh U BBHIMOIHATH paboOTy B
YCJIOBUSAX PEATBLHOr0, BUPTYAIBHOTO
U KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS; PA3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUN

JKHN3HCHHBIX np06neM.

ba3oBble ucciaenoBareabcKkie AeHCTBHUSA: BJIAJICTh HAYYHON TEPMHUHOJIOTHEN, KIIFOUEBBIMU
HOHATUSAMH U METO/IaMHU
(bu3nuecKoil HayKH; BlIaIeTh HABBIKAMH y4€OHO-HMCCIe10BaTeIbCKON 1 MPOEKTHON AEATEIbHOCTH
B 001acTy (PU3HKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY IMTOMCKY METOJIOB PEIICHUS
3a1a9 (PU3MUECKOTO COMEpKaHUs, MPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHMS, BIAJCTh BHIAMH
JeSITebHOCTH 10 MOJYYSHHUIO HOBOT'O 3HAHMS,
€ro MHTEpIpeTaluy, NPeodpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX CUTyalUsX, B TOM
YHCIie TIPU CO3J]aHUU y4eOHBIX TPOEKTOB B OONACTH (PU3HMKH; BBISABISTH MPHUYUHHO-CIICACTBEHHBIE
CBSI3W M aKTyaJIM3UPOBATh 3a]lady, BBIIBUTATH TUIIOTE3Y €€ pPEeIICHUs, HaXOJUTh apryMEHTHI JUIs
JI0Ka3aTeIhCTBAa CBOMX YTBEP)KIICHHIA, 3a7aBaTh TTApaMETPhl M KPUTSPUH PEIICHHS,

AHAJIN3UPOBATH MOJIYUCHHBIC B xXoae peuICHuA 3aga4du PE3YJbTAaTHI,

KPUTHYCCKN OLCHUBATHL HX JOCTOBCPHOCTH, IMPOTrHO3WPOBATH HM3MCHCHHEC B HOBBIX YCIIOBUAX;
CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a]]aul B 00pa30oBaTebHOM
JeSITeIbHOCTH, B TOM YHUCIIE IPU U3YYEeHUHU (U3UKH; JaBaTh OLICHKY HOBBIM CUTYallUsM, OLIEHUBATh
nprOOpETEHHBIH OMBIT; YMETh IEPEHOCUTh 3HAHUS M0 (PU3MKE B MPAKTUYECKYIO 00JIaCTh
KHU3HEIEATEIbHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00acTei;
BBIJIBUT'aTh HOBBIE UJEH, IpEAIaraTb OpUrHHaIbHbIE TOJIXO0AbI U PELLICHUS; CTABUTh

HpO6JIeMBI " 3ala4u, JOIMYyCKArOIHUEC AJIbTCPHATUBHBIC PCIICHU .
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PatGora ¢ undopmanmeii:

BJIa/IETh HABbIKAMH MOJIY4YEHHUS HHPOPMAIH PU3NIECKOTO CONEeP KAHUS
U3 UCTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOSITENILHO OCYIIECTBIATh MOUCK, aHAIIU3, CUCTEMATH3aUIO U
UHTEpIpeTalui0 HMHQOpMALMKU pa3IMYHBIX BUAOB U GOpPM NPEICTABICHHUS; OICHUBATDH
JIOCTOBEPHOCTH MH(POpMAIUH;

HCIIOJIB30BAaTh CPECACTBA I/IH(i)OpMaLII/IOHHbIX U KOMMYHUKAIIUMOHHBIX TEXHOJIOTUH B pPCIICHUN
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OPraHU3allMOHHBIX 3a7ad C COOJIIOJCHHEM TpeOoBaHHN
SPrOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI, pecypcocOepekeHus, MPaBOBBIX U 3TUYECKUX HOPM,
HOpPM UH(GOPMAIIMOHHOM 0€30MaCHOCTH; CO3AaBaTh TEKCThl (PU3UUYECKOTO COJCPKAHUS B Pa3IUNIHBIX
dbopmarax ¢ yuerom
Ha3HauYeHUs HHGOPMAIINH U IIETICBON ayAUTOPUH, BEIOUPAst ONTUMAIIBHYIO (pOpMy MpecTaBIeHus U

BU3YyaJIM3aluu.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUS:
OCYILECTBIISATh OOILIEHHE BO BHEYPOUHOU JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHMIMKTHBIX CUTYAIlM U CMATYATh KOH(IUKTHL, pa3BEPHYTO
H JIOTUYHO U3JiaraTb CBOIO TOYKY 3pCHHA C UCIIOJIb30BAHUCM
A3BIKOBBIX CPEJICTB; NOHUMATh U UCIOJIb30BaTh PEUMYILECTBA KOMaHIHON U HHIUBUAYaIbHON
paboThI; BEIOUPATh TEMATUKY U METO/bI COBMECTHBIX JIEHCTBHI € y4ETOM OOLIMX

HHTEPCCOB " BO3MOXKHOCTEH KaXJ101r0 4JIC€Ha KOJIJICKTHUBA,
MMPpUHHUMATDH Jagsaest COBMECTHOM JACATCIIbHOCTH, OpPraHnu30BLIBATH

Y KOOPJIMHUPOBATH JCUCTBHUS MO €€ JOCTHKEHUIO: COCTABIIATH IUIAH JEMCTBUH, PACIIPEIETATh POJIU

C YYETOM MHEHHUM yYaCTHHKOB, OOCYKJaTh Pe3yJbTaThl COBMECTHON pabOThI; OIICHUBATH KaYyeCTBO

CBOET0 BKJIaJIa M KaX/I0TO YYACTHUKA KOMaH/IbI B OOIIUN

pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPHSIM; MTPeIiaraTh HOBbIE IPOEKTHI, OLIEHUBATH UJIEU C TIO3UIIHH
HOBH3HBI,

OPUTHHAIBHOCTH, TMPAKTUYECKOW 3HAYUMOCTH; OCYIIECTBISATh MO3UTUBHOE CTPATErHYECKOE
MOBEJICHUE B PA3JIMYHBIX

CUTyaluiax, MnposBJIATb TBOPUCCTBO U B006pa)KCHI/IC, OBITh HMHUIMAaTUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

Camoopranuzanus:

CaMOCTOSITENIFHO OCYILECTBIIATH ITO3HABATENbHYIO JESITeIbHOCTh B 007IaCTH
(bu3KKH, BBIBIATH MPOOIEMbl, CTaBUTh U (OPMYJIUPOBATh COOCTBEHHBIE 3a/1a4H; CAMOCTOSATEIHHO

COCTAaBJIATH IIJIaH PCHICHUA PAaCUYCTHBIX WM Ka4YCCTBCHHLBIX 3a7a4, IJIaH BBIITOJIHCHUA HpaKTquCKOﬁ
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paboThl ¢ Y4ETOM HMMEIOLIUXCS PEeCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MpPEINOYTEHU; JaBaTh
OIICHKY HOBBIM CHUTYaIIUsIM;
pacmupsaTh paMKd Y4eOHOrOo TpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHUH; JenaTh
OCO3HAHHBII BBIOOpP, apryMEHTHPOBATh €ro, Opath Ha cels
OTBETCTBEHHOCTh 33 PCIICHHUE; OLEHUBATH
PUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (HOPMUPOBAHHIO ¥ MIPOSIBIICHUIO SPYIUIINHN B 001aCTH (DU3KKH,

MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHbBIH YPOBEHbD.

CﬁMOKOHTpOJIb, 3MOIII/IOH3JII)HI)Iﬁ HHTCJUIEKT: JaBaTb OLCHKY HOBBIM CHUTYyalUsIM,
BHOCUTb KOPPCKTUBLI B ACATCIbHOCTD,

OLCHUBATb COOTBETCTBUC PE3YJILTATOB LECIAM, BJIaJCTh HABbBIKAMHU MMO3HABaTeILHOMN pe(l)JIeKCI/II/I KakK
OCO3HaHHA COBCPUIACMBIX

HeﬁCTBHﬁ U MBICIIUTCIIBHBIX IIPOLCCCOB, UX PE3YJIBTATOB U OCHOBaHI/Iﬁ; HCIIOJIb30BAaTh ITPUCMBI
pe(i)J'IGKCI/II/I AJIs1 OCHKU CUTYyalluu, BBI60pa BCPHOI'O

peuicHuA; YMCTh OLICHUBATh PUCKHU U CBOCBPCMCHHO IMpUHHUMATh peicHuAd

1O UX CHUIKCHUIO,
IMPUHHUMATDb MOTHUBBI U ApT'YMCHTBI APYTr'UX IIPHU aHAJIN3C PE3YyJIbTATOB

ACATCIIBHOCTH,; IPUHUMATDH CG6$I, INOHHUMAasA CBOM HEAOCTATKN U JOCTOMHCTBA,
IMPUHHUMATBh MOTHUBBI U ApTYMCHTBI JAPYTrUX IPpHU aHAJIN3C PE3YyJIbTATOB

ACATCIIbHOCTH,; IPHU3HABATL CBOC IIPABO U MIPABO APYI'UX HaA OIIINOKH.

INPEAMETHBIE PE3YJIBTATHI

K konny 10 knacca oOydaromiuiicss HAy4YUTCs: TIOHUMATh 3HAUYEHHUE OIHMCATEIIbHOM,
cucTeMaTU3NpyoIei, 00bICHUTEIbHOM
U TPOTHOCTUYECKOM (YHKIMHA (QU3MUECKOW TEOpUM — MEXaHHMKH, MOJIEKYJISIpHOH (u3uku u
TEPMOJMHAMUKH, pOJib (PU3HUECKOl Teopun B HOopMUPOBAHUH
NpeJCTaBlIeHU 0 (pU3MUecKoll KapTHHE MHUpa; pa3inyaTh YCIOBHUS MPUMEHUMOCTH H3YUYEHHBIX
Mojienel pu3ndecKux Ten
U TIPOLIECCOB (SIBJICHUIT); pa3uyaTh YCIOBUS (IpaHUIIbI, 00JacTH) MPUMEHUMOCTH U3YYEHHBIX
¢u3nyecKux 3aKOHOB, IMOHMMAaTh BCceOOIIMH xapakTtep (yHIaMEHTAIbHBIX 3aKOHOB u
OTPaHUYEHHOCTh HCIOIb30BaHUS YACTHBIX 3aKOHOB; aHAIM3UPOBATH U OOBSICHATH MEXaHUYECKUE,
TEIUIOBbIE, 3JIEKTPUUYECKUE MPOLECChl U SIBJICHHS, HCIIOJIb3Ysl OCHOBHbBIE TMOJOXKEHUS U 3aKOHBI
MEXaHUKH, MOJIEKYJISPHO-KUHETUYECKON TEOpPHM, MOJIEKYISApHOH (PU3MKH W TEPMOJAMHAMHKH,
AIIEKTPOAMHAMUKY; aHATU3UPOBATh U OOBACHATH (PU3NUECKUE SBICHUS, UCTIONb3Ysl OCHOBHbIE
HOJIOKEHHUA U (PU3MUYECKHE 3aKOHBI; ONMUCHIBATh (PU3MUECKHE IPOLECCHl U SBICHHS, UCIONb3Ys

HE00XOIUMBIE
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BEJIMYMHBI; OOBICHATH OCOOEHHOCTH NPOTEKAHUS H3ydaeMbIX (U3NYECKUX SIBJIECHUH; MPOBOJUTH

UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (PU3MYecKON BETNUHHEI
OT JPYro C WCIOJb30BAHMEM IPSMBIX H3MEPEHMM, IIPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(buKcUpoBaTh Pe3yJbTAThl MOJYYEHHON 3aBUCHMMOCTH (DU3MYECKMX BEJIWYMH B BHUJE IpaUKOB C
y4eToM aOCOJIOTHBIX HOIPEIIHOCTEN U3MEPEHHH, J1e1aTh BBIBOJBI IO PE3ysIbTaTaM UCCIIEA0BaHMS;
IIPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEJTUYUH, IPU 3TOM BbIOUPATh ONTUMANIbHBIN METO
U3MEpPEHUS, OLEHUBATh A0OCOJIOTHBIE U OTHOCUTENIBHBIE IOTPEIIHOCTH MPSAMBIX M KOCBEHHBIX
U3MEPEHU;

IIPOBOAMTH OIIBITHI 10 IPOBEPKE IMPENJIOKEHHOM THMIOTE3bl: IUIAHUPOBATH JKCIEPUMEHT,
coOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIM3UPOBATh IOJYYCHHbIE Pe3yJbTaThl U JejaTh
BBIBOJl O CTaTyce€ IpPEII0KEHHOM TIMIIOTE3bl; COOII0AATh IpaBuila O€30IaCHOTO Tpyda IpU
NPOBEICHUH UCCIICOBAHUI B PaMKax MPaKTHKyMa M y4eOHO-MCCIIeI0BATEIbCKON AEATEIbHOCTH
C UCIOJIb30BAaHUEM M3MEPUTEIbHBIX YCTPOMCTB U Ja0OpaTOpPHOTO OOOPYIOBaHUS; pelaTh
pacyeTHble 3aJjaud C SBHO 3aJlaHHOM M HESIBHO 3a/laHHON (PM3UYECKOM MOJENIbl0: Ha OCHOBAaHUU
aHaJM3a yCcJIOBUsI 0OOCHOBBIBATH BBIOOP (hr3MuecKOol MOJenu, OTBevaroliell TpeOoBaHUAM 3a1auH,
OpUMEHATh (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAaTbl (U3NYECKUX TEOpPUH MpU
UCIIOJIb30BAHUHA MAaTEMaTUYECKUX METOJOB PEIICHUS 3a4ad, IPOBOAMTH PAcdyeThl Ha OCHOBAHUM
MMEIOIINXCA JaHHBIX, aHAJU3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOMABI PEILICHUS C YYETOM
MOJYYEHHBIX PE3yJIbTaTOB; pelllaTh KAaueCTBEHHbIE 3a/lauM, TpeOyIollue NMPUMEHEHHUs 3HaHWUU U3
pasHBIX pa3AesioB Kypca (PU3MKH, a TAK)KE UHTETPAllU 3HAHUH U3 APYTUX MPEIMETOB €CTECTBEHHO-
Hay4YHOI'0 LHKJIA: BBICTPAMBATh JIOTMYECKYIO LENOYKY PACCyKICHUH C ONOpPOM HA H3y4YEHHBIE
3aKOHbBI, 3aKOHOMEPHOCTH W (U3NYECKUE SIBJICHUS; MCIIOIb30BaTh TEOPETHMUECKHUE 3HAHUS JUIS
0O0BSICHEHUS! OCHOBHBIX MPUHIIMIIOB
paboThl M3MEPHUTEIbHBIX NPUOOPOB; aHATU3UPOBATh W OLIEHUBATh MOCJIEACTBHS OBITOBOH H
IIPOU3BOJICTBEHHON JEATEIIbHOCTH YE€JIOBEKa, CBSI3aHHOW ¢ (PU3MYECKUMHU MPOIIECCaMu, C MO3UIHM
HKOJIOTUYECKON 0€30IaCHOCTH, NMPEJICTABIECHUN O PalOHAJIBHOM IPUPOAONOIb30BAHUH, a TaKXKe
pPa3yMHOM HCIIOJIb30BAHUM JOCTHKCHUM HAYKH M TEXHOJIOTHMH Ui JaJIbHEHIIEro pa3BUTUSA
4eJI0BEYECKOr0 00IECTBa; MPUMEHATh pa3IMyHbIe CIIOCOObI paboThl ¢ HHPOpMaLKel PU3NIECKOTo
COJIpKAaHUsI C MCIIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJOTMH, TpPH 3TOM
HCIIOJIb30BaTh COBpPEMEHHbIE HH(OpPMAIlMOHHBIE TEXHOJOTUU JUIsl TOHMCKa, NepepaboTKu MU
IpebsABICHUS yUeOHON U HayYHO-TIOMYJIIpHOU MH(OPMALNK, CTPYKTYPHUPOBAHUS U MHTEPIIPETALIMU
UHOPMaLINH, MTOJTYYEHHON U3 Pa3IUYHbIX UCTOYHUKOB, KDUTHUYECKH aHAJIM3UPOBATH MOJIyYaeMYIO
UH(OPMALIMIO U OLICHUBATh €€ JJOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIMXCS 3HAHUI, TaK U Ha OCHOBE
aHaJM3a MCTOYHHMKA WHGOpPMAIUU; MPOSBIATH OPraHU3alMOHHbIE U IO3HABATENIbHBIE YMEHHUS
CaMOCTOSITEIIBHOTO
nproOpeTeHus] HOBBIX 3HAHUM B MPOLIECCE BBIMOIHEHHS MPOCKTHBIX M y4eOHO-MCCIIE0BATEIBCKUX

pabor;
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paboTaTth B TPyIIIe C UCIIOJIHEHUEM Pa3InYHbIX COIUAIBHBIX POJICH; MPOSBIIATH MOTHUBAIIHIO
K Oynymiei mpohecCuOHaTbHOM NesTEIIbHOCTH

10 CHENHUATBHOCTAM (PU3UKO-TEXHUUYECKOTO TPOQHIIS.
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TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
HaumeHnoBanue pa3eiioB u
Ne TeM y4eOHOro npeamera  Jlara
o/n MIPOBEICHUS
Pa3zpen 1. Mexanuka

1.1  TlorpemHocTH B 3.09

IKCIIEPUMEHTE
10.09

(exrus)

IIporpammHoOe conepxaHue

DKCIIEPUMEHT U TEOPHS B MPOIIECCE
no3HaHus npuposl. Habmonenue u
sKcriepuMeHT B pusuke. CriocoObl
U3MepeHus: PU3NUECKUX BEITUINH
(anastoroBbie U U (pOBBIE
MU3MEPUTEIBHBIC TIPUOOPEI,
KOMITBIOTEPHBIE TATINKOBBIE CHCTEMBI).
[TorpemnocTu u3MepeHuit pu3nUecKux
BeIMUYMH (a0COJIIOTHAS ¥ OTHOCUTEIbHAS).

I'mmoreza. OU3NUECKU 3aKOH, T'PAHUIBI
€ro MPUMEHUMOCTH

XapakTepucTuKa NesITeIIbHOCTH 00YYaroIIHXCs

Onepupoeamb NOHAMUAMU.

HaOJr0/IeHNE, SKCIIEPUMEHT, TUTIOTE3a,
Teopusi, PU3NIECKasi BEIHINHA, PU3NICCKHIA
3aKOH, I3MEPHUTEIBHBIHN PHOOp, U3MEpEHNE,
pe3yabTaT U3MEPEHUs, IeHa JEJICHUS [IKAJIbI
npudopa, MOrPEeIIHOCTh U3MEPEHUS.
Tlpusooumsv npumepsvl HAOIIOICHHUS,
HKCIEPUMEHTA, TUTIOTE3bI, TEOPHUH,
(bu3NUeCKUX BEINYNH, (PU3NUIECKUX
3aKOHOB, U3MEPUTENILHBIX TPHOOPOB.
Onpedenamo 11eHy I€JICHUS IIKAJbI
nprubopa, abCOTOTHYIO NOTPEIIHOCTh
IPSIMOTO U3MEPEHUS. FHamb HOPMYIIBI IS
OLIEHKH OTHOCUTEJIbHOW MOTPEIIHOCTH
KOCBEHHOTO M3MEPEHUs, IPaBHiia
OKpYTJIeHHUs1 a0COMIOTHBIX MOTPELTHOCTEMH,
BBIPQ)KEHUE OTHOCUTEIBHBIX MOTPELTHOCTEN
B MIPOLIEHTAX
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1.2

OreHKa MOrpenrHoCTen 17.09
MPSIMBIX ¥ KOCBEHHBIX

. 24.09
U3MepeHuit
(camocrosiTenbHas
pabota)

Omnpenenenre MOrPEeHIHOCTEN MPSMBIX
M3MEpEHUl 10 33JaHHBIM pe3yJibTaTaM
HM3MEpPEHU. [Ipuembl  oOLIEHKH
MOTPEIIHOCTEH KOCBEHHBIX U3MEPEHHI

Onepuposamev  nowsmusmu:  aOCOTIOTHAS
MOTPEIIHOCTh U3MEPEHUsS, OTHOCUTEIbHAS
MOIPEIIHOCTh U3MEPEHUS.
Ilpusooums npumepol NPSIMBIX U
KOCBEHHBIX U3MEPEHUN.
Onpedensmo MOTPEIIHOCTH MPSMBIX
U3MEPECHUM.
Hcnonvzoeams MeTON TPaHULl JUISI OLECHKU
a0COJIFOTHOM MOTPEIIHOCTH MPSIMOTO
U3MEpEHHUs, IPaBUIIa OKPYTJICHUS a0COFOTHBIX
MOTPEIIHOCTEeH,  (QOPMYIBI IS OIEHKH
OTHOCUTEIILHON TOTPENIHOCTH KOCBEHHOTO
U3MEpeHHs. Ymems OKPYTISATH aOCOMIOTHBIC
MOTPEUIHOCTH,  BBIPAXKaTh  OTHOCUTEJIbHBIC
MOTPEUIHOCTH B MPOIEHTAX.

Pewamo 3a1a49u Ha OLICHKY

OTHOCUTCIIBHBIX HOFpCIHHOCTGI\/JI
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13.1

YcepenHenue n3MepeHui.
CrnyualiHas IOrpeUIHOCTh
(mpakTUKyM)

1.10

[TprOopHbIE MOrPEIHOCTH, CIy4YaiiHbIe U
CHUCTEMAaTUYECKHE ITOrPEIIHOCTH

Onepuposams nousmuamuy: TpUOOpHas
MOTPEIIHOCTD, CIIy4YaiHas OTPEIIHOCTD,
CUCTeMAaTHUYECKasi HOTPELIHOCTb, CPEeIHEE
3HaueHue. /lpueooums npumepvl TPUOOPHO,
CIIy4ailHOM M CUCTEeMaTUYECKOU
MOTPEITHOCTH.

Onpedensampb dKCIEPUMEHTAIBHO Ha0OP
3HauYeHUN PU3NYECKON BEJIHMUMHBI TIPH
MPOBEJICHIH HECKOJIbKUX HE3aBUCHUMBIX
U3MEPECHUM.

Hcnonvzo6ams GOpMYIIBI U CPEIHETO
apu(PMEeTHIECKOTO HECKOIBKHUX YHCEN, IS
OIICHKH a0COJIFOTHOM MOTPENTHOCTH 3HAYCHHUS
(1)H3I/I‘~IGCKOI>1 BEJINYHNHBI, OICHCHHOI'O KaK
cpennee apudmMeTnueckoe Habopa ee
3HAYEHUU.

Oyenusams 3HAUCHUE U3MEPSIEMOM
(u3nyecKoil BeIMYMHBI KaK CpeIHEe
apudmernueckoe Habopa ee 3HaUCHUH,
MOJTyYEHHBIX TIPU MPOBECHUN HECKOIbKUX
HE3aBUCHMBIX U3MEpPEHUH, a0COMOTHYIO U
OTHOCHUTENIbHYIO TIOTPEITHOCTh 3HAYSHHSI ITOU
(bu3nuecKoil BeNWYUHBL. Ycmanagnusamo
83aUMOCEA3U MEXTY OLIEHKOH 3HaUCHHS
(hu3MUecKoil BEIUYNHBI, ONIPEACTAEMON 1O
pe3ynbTaTaM HECKOIbKUX HE3aBUCHUMBIX
W3MEpEeHUui, U CpeTHUM apu(PMeTUIECKUM
HECKOJIbKUX YHCell
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1.3.2

Kuuematnyeckue 15.10
WU3MEPEHUS TaTbHOCTH
MOJIETA, pacUueT HAaYaJIbHOM

CKOPOCTH

(mpakTUKyM)

[lepemerienue, CKOPOCTh U yCKOPEHUE
MaTepUabHONU TOUYKH, UX IPOSKIUH Ha
ocu cucreMsl koopauHat. CioxeHue
IIEpEMELICHUI U CIIOKEHUE CKOPOCTEM.
JBr>keHue Tella, OpOIIEHHOrO 0/ YIIIOM
K TOPU30HTY. 3aBUCUMOCTb KOOP/IMHAT,
CKOPOCTH U YCKOPEHUSI MaTepuaibHON
TOYKH OT BPECMCHHA

Onepuposamv noHsmusmu: CKOPOCTb,
YCKOpEHHE, CBOOOHOE MaJICHNE, TATbHOCTD
noJiera, abCoIOTHAsI MOTPEUTHOCTD
W3MEPEHUs1, OTHOCUTEIIbHAS MTOTPEITHOCTb
U3MEpPEHUSI.

Ilpusooums npumepsvr CBOOOTHOTO TATACHUS
TEJ IPU PA3ITUYHBIX 3HAUCHHUSIX HAaYaIbHOM
CKOPOCTH, TPU PA3HBIX YIIIaX MEXKIY
HAYaIbHON CKOPOCTBIO U TOPU30OHTOM.
Hcnonv3zo6amsb pyiaeTKy, KHHEMaTHUYECKUE
(bopMyJIBI, ONMCHIBAIOIINE IBUKCHUE TETIa,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH JTAJIbHOCTH TI0JIeTa TeJa,
OpOLIEHHOTO TOPU30HTAIBHO, OT €r0
HayalibHON CKOPOCTH.

Hccneooseams 3aBHCUMOCTD TaTbHOCTH MOJIETA
Tena, OpOIIEHHOTO TOPU30HTAIBHO, OT €T0
HAYaIbHON CKOPOCTH U UHMEPNpemuposans
MOJTy4YeHHBIE Pe3yNbTaThl. Pewams 3a1ady Ha
OTpe/ieNIeHNE MO IKCTIEPUMEHTATLHBIM
JAHHBIM Ha4aJbHOW CKOPOCTH Tea,
OpOILIEHHOTO TOPU3OHTANBHO. Onpedenams
aOCONIIOTHYIO U OTHOCHTEIBHYIO MOTPEITHOCTh
HAYaJbHOW CKOPOCTH Tela, OPOLIEHHOTO
TOPU30HTAIBHO
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14

[Ipocreiimue
reOMEeTpUYECKUEe U3MEPEHUS

(camocrosiTenbHas

pabora)

22.10
29.10

MeTo 16l ¥ IPUEMBI IPOBEICHUS TPSIMBIX
1 KOCBEHHBIX U3MEPECHUU
TEeOMETPHYCCKUX BEJIMYMH (JUTMHA, YTOJI,
TJI01a]Th, 00BEM)

Onepuposams nonamuamu. aOCOMOTHAS
HOTPEIIHOCTh U3MEPEHUS], OTHOCUTEIbHAS
MOTPELIHOCTh U3MEPEHUSI.

3Hame METOIbI U IPUEMBI IPOBEACHUS
IPSIMBIX H3MEPEHUH TE€OMETPUICCKUX
BEJIMYHH.

Ipumenamo popmynsl amns

ompezeneHus: abCONMIOTHBIX U

OIICHKH OTHOCHUTEITHHBIX

IIOTPELIHOCTEM.

Pewamp

3aiavy Ha ONpCACIICHUC

wiom@aau ¢Gurypel U odbema Tena 1o

IKCIIEPUMEHTAIILHO U3MEpPEHHBIM
3HAYEHUSM JTUH.
Onpedensamo 3HAQUYEHUS]  OTHOCHUTEJHHBIX

MIOTPEIIHOCTEN B IPOLIEHTaxX
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1.5

I'paduxu
AKCIIEPUMEHTAITLHBIX
3aBUCUMOCTEHN.
I'paduueckas obpaboTka

JaHHBIX

(Jrexumst)

5.11

12.11

['paduueckoe npeacTaBieHue
3aBUCUMOCTEH (PU3MYECKUX BETUIUH

Jpyr ot apyra. JInHeiHas 3aBUCUMOCTb.

VYrioBo# ko duieHT u cBoOoHOE
cjlaraeMoe JIMHEHHOM 3aBUCUMOCTH

Onepuposambv nousmuamu.: Tpapux
3aBHCUMOCTH OJHOM (pr3nyecKOil BETMUUHBI
OT JAPYroi, JIMHENHAs 3aBUCUMOCTD, YIJIOBOM
ko3 urmeHT u cBoOOAHOE caraemoe
JUHENHOMN 3aBUCUMOCTH, alllIPOKCUMALUs,
UHTEPIIOJIALNSA, IKCTpanouauus. 3uamo
IpaBuJIa IOCTPOEHUs IrpauKOB

3aBUCUMOCTEN (PU3NYECKUX BETUYUH JPYT OT

apyra.

Cmpoumsb rpa@UKu JIUHEHHBIX 3aBUCUMOCTEH

(U3NYECKUX BETUYMH JAPYT OT JIpyTa.
Ipumenamo IpaBuJIa IIOCTPOEHUS
rpadukoB  3aBUCHMOCTEH  (PU3HMUECKHX
BEJIMYUH JPYT OT Jpyra.

IIpusooums npumepwvl anmpoKCUMaIUH,
WHTEPHOJIALNH, SKCTPANIOISIIUU. Y mems
MPOBOJIUTH MPOLIEAYPHI AITPOKCUMALINH,
WHTEPIOISALMNH, SKCTPATIOJISILIIH.

Onpedensamob 3HAYCHUS YTIIOBOTO

ko3¢ duLreHTa 1 CBOOOTHOTO CIaraeMoro
JIMHEWHOM 3aBUCUMOCTH, OI[CHUBAThH UX
a0COJIIOTHBIE

MOTPELIHOCTH.

Yemanasnueamo 63aumocenzu MCKAY
MaTeMaTUYECKUM IIOHSATHEM <«JIMHEHHAasI
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(GYHKIMS» U TMHEHHON 3aBUCUMOCTBIO
(U3NYECKUX BETUYMH JAPYT OT JIpyTa.
3aBHCUMOCTb, YTII0BOI KOA(PUIIHEHT U
cBOOOHOE cllaraeMoe JIMHEMHONU
3aBUCHMOCTH, alllIPOKCUMALIKS,
UHTEPIIOJIALNS, IKCTpanouauus. 3namo
IpaBHJIa IOCTPOEHUs IpauKOB
3aBUCUMOCTEN (PU3NYECKUX BETUYUH JPYT OT

apyra.

Cmpoums rpa@yKu JIUHEHHBIX 3aBUCUMOCTEH

(hM3HYECKUX BEJIMYUH JIPYT OT APYTa.
Tpumensmob ipaBuIa TOCTPOEHUS rpauKOB
3aBUCHUMOCTEN (PU3NYECKUX BEIUYUH APYT
OT Jpyra.

IIpusooums npumepsvl anMpoKCUMaIUH,
WHTEPHOJIALNH, SKCTPANIOISIIUU. Y mems
MPOBOJIUTH MPOLIEAYPHI AITPOKCUMALINH,
HWHTEPIOJISILIUY, SKCTPATIOISAIUH.

Onpedensamb 3HAYCHUS YTIIOBOTO

ko3¢ duLreHTa 1 CBOOOTHOTO CIaraeMoro
JIMHEWHOM 3aBUCUMOCTH, OI[CHUBAThH UX
a0COJIOTHBIE

MOTPELIHOCTH.

Yemanasnueamo 63aumocenzu MCKIAY
MaTeMaTUUYECKUM IIOHSATHEM <«JIMHEHHas
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(GYHKIMS» U TUHEHHON 3aBUCUMOCTBIO
(U3NYECKUX BETUYMH JAPYT OT JIpyTa.
Hccneoosams u unmepnpemuposams rpapuKu
JTMHEHHBIX 3aBHCUMOCTEH (pr3muecKux
BEJIMYMH JPYT OT Apyra. Pewiams 3a1a4n Ha
MIOCTPOCHHE JINHEHHBIX TPAPUKOB
3aBHCUMOCTEH (PU3MUECKUX BEIWYHH APYT OT
Jpyra Io 3alaHHbIM Habopam
9KCHEPUMEHTAIbHBIX JAHHBIX, ONPEAEIATH MO
HOCTPOEHHOMY I'paUKy yrIoBOH

ko3 purueHT u cB0OOHOE caaraemoe,
OLIEHUBATh UX a0CONIIOTHBIE U OTHOCUTEIbHBIE
HOrPEIIHOCTH

27



1.6

O0paboTka HETMHEHHBIX 26.11
3aBUCUMOCTEM:
JIMHeapu3alus, MOACUET 3.12

IUIOIIAAN ToJ rpadukom,
MOCTPOSHHE KacaTeIbHBIX K
rpaduky (JICKIus)

['paduueckoe npeacTaBieHue
3aBUCUMOCTEH (hPU3UUECKIX
BEJIMYUH APYT OT Jpyra.
Henunelinas 3aBuCHUMOCTh U €€
JMHeapu3auus

Onepuposambv nousmuamu.: Tpapux
3aBHCUMOCTH OJHOM (pr3nyecKOil BETMUUHBI
OT JIpyroM, HeJIMHEWHAsl 3aBUCUMOCTb,
JMHEeapHu3alys HeIMHEWHON 3aBUCUMOCTH,
IUIOMIA/b MO/ IpaUKOM 3aBUCUMOCTH,
KacaTesbHas K rpaQuKy 3aBUCUMOCTH B
TAHHOU TOYKE.

3Hame paBuUiia TOCTPOEHUS TpaduKOB
3aBUCUMOCTEN (PU3NYECKUX BETUYUH JPYT OT
npyra, GU3NUecKUidl CMBICT TIOIIAIU O]
rpaduKoM 3aBUCUMOCTH U KacaTeIbHOU K
rpaduKy 3aBUCUMOCTH B IaHHOM TOYKe.
Cmpoumb UCXOAHBIE W JIMHEAPU30BaHHBIC
rpaguKu 3aBUCUMOCTEN (PU3UIECKUX BEITMUYUH
JpyT OT JIpyra, KacaTeabHYIO K rpaguKy
HEJIMHENHOMN 3aBUCHUMOCTH B JAHHOW TOYKE.
Ipumenamo npaBua NIOCTPOEHUs rpapuKoB
3aBUCHUMOCTEN (PU3NYECKUX BEIMYUH APYT
OT Jpyra.

Onpedensimb 3HAYCHUS TUTOTIAIAA IO
rpadMKOM 3aBHCUMOCTH U YTJIOBOTO
Koa¢duLreHTa KacaTenbHOUN K rpapuKy
HEJIMHENHON
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1.7

N3mepenne 3aBUCUMOCTH
KOOpPJMHATHI TPAHUIIbI
o0jacTy HAMOKaHUSL OT
BpeMeHH. JInneapuzanus
3aBUCHUMOCTH (TIPAKTUKYM)

10.12
17.12

PaBHOMEpHOE 1 HEpaBHOMEPHOE
MPSMOJIMHEMHOE JIBUYKEHUE.
Koopnaunara, Bpemsi, CKOpOCTb

3aBUCMUMOCTH B II&HHOFI TOYKEC, OICHUBATh UX

a0COIIOTHBIE TIOTPEIIHOCTH.

Yemanasnusams 63aumoceasu mexny
MaTeMaTUYECKUM MOHITHEM «(PYHKIUS» U
3aBUCHUMOCTBIO (DU3HUECKUX BEJIUYUH JIPYT OT
npyra. Hccnedosamo u unmepnpemuposams
rpaduKy HETUHEHHBIX 3aBUCUMOCTEMN
(bu3MUeCKUX BEIUYUH JIPYT OT Apyra. Pewamo
3a/la4¥ Ha TOCTPOCHUE JTMHEAPHU30BAHHBIX
rpaduKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH APYT OT Jpyra Mo 3aJaHHbIM
HabOpaM SKCIIEPUMEHTAIBHBIX JaHHBIX,
OTIPEACIIATH MO MOCTPOCHHOMY I'paduKy
YTII0BOM KOA(PPHUIMEHT U CBOOOTHOE
cllaraemMoe, OLlEHUBAaTh UX a0COIIOTHBIE U
OTHOCUTEIbHBIE TTOTPEIIHOCTH

Onepuposams nousimusamu. Tpadux
3aBHUCHUMOCTH OJJHOU (hU3MUECKOI BETUUMHBI
OT Jpyroi, HeMmuHeHas 3aBUCUMOCTb,
JMHEapHU3alns HETUHEUHOW 3aBUCUMOCTH.

Cmpoums TuHEapu30BaHHBINA IrpaduK
3aBUCUMOCTH (PU3HUECKUX BEJIWYHMH APYT OT

Apyra
1] [ PUMEHANb ImpaBuJia MMOCTPOCHUMA

rpaguKoOB  3aBUCUMOCTEH  (pu3mueckux

BEJIMYMH APYT OT JApyra.
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Onpeoenamyo 3HAYEHUs YIJI0BOTO
KodpunreHTa M CBOOOJHOTO CIAraeMoro
rpaduka TUHEWHON 3aBUCUMOCTH, OICHUBATH
UX aOCOIIIOTHBIE MOTPEITHOCTH. Hccriedosams
u unmepnpemuposamy HEJIMHENHYIO0
3aBUCHUMOCTh KOOpPJMHAThl I'PaHUIBI 00J1acTH

HaMOKaHUuA 6YM8.FI/I OT BpCMCHHU.

Hcnonvzo6ams cEKyHIOMED U PYIETKY
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1.8

N3yuenue ynpyroro
rucrepesuca (IMpakTUKyM)

24.12
14.01

Cuna. 3mepenue cuibl JMHAMOMETPOM.

Yopyrue W 4acTMYHO  yHpyTue

nedopmaruu.
Cuna ynpyroctu. 3akoH ['yka.

OtknoHeHus oT 3akoHa ['yka.
['ucrepesuc. PaboTa cuibsl Ha ManoM u
Ha KOHEYHOM TEPEMEIICHUH.
I'pacdnueckoe nmpencraBiaeHue padboThI
CHUTBI

Onepuposams nouamuamuy. cuia,
nedopmarusi, yupyrui ructepesuc. Yvemo
¢dopmynupoats 3akoH ['yka, cobuparb
9KCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCHUMOCTH JJIUHBI 00BEKTa OT BETUYHUHBI
IPUIIOKEHHOM K HeMy cuiibl. Cmpoumb

HEJIMHEHHBIN rpad)uK 3aBUCIMOCTH

(hM3HYECKUX BEJIMYUH JIPYT OT APYTa.

Ilpumenamuo IpaBuia ITOCTPOEHHUS
rpaduKOB  3aBUCHUMOCTEH  (pU3MUECKUX
BEJIMYMH JPYT OT Apyra.

Uccneoosamv  u  unmepnpemupogamo

HEJIMHEWHYIO 3aBUCUMOCTh JJIMHBI 00bEKTa
OT BEJIMYMHBI IPUIIOKEHHON K HEMY CHIIBI.
Onpedensimob yroil HaKJIOHA KacaTeIbHOHN K
rpaduKy HeJIMHEHHON 3aBUCUMOCTH B IaHHOU
TOYKE, MJIOUIA b MO rpa)uKOM, OLIEHUBATh
aOCOJIOTHBIE M OTHOCUTEJbHBIE TOTPETHOCTH
JTUX BEIUYUH. M cnonv3o6ams CEKYHIOMED U
JUHAMOMETp Ycmarnasnueams 63aumMocessu
MEX]y olpesieieHneM (pU3NIecKOil BeTMUNHBI
«MexaHnveckas paboTay U reoMeTpUYECKHM
MOHATHEM

«IJIOIAb MO TpaQUKOM 3aBUCUMOCTH

BCINYUHBI CHUJIBI OT BECJIIMYHHBI [[e(l)OpMaI_II/II/I»
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1.9

21.01
28.01

Haxosxnenue macchl
JUHEWKH U IIIPULA C
TIOMOIIIBIO
YpaBHOBEIITMBAHHS
phryara (IpakTHUKyM)

AOCOIIOTHO TBEPIOE TEIIO.
BpamarenbHoe ABUKEHHE TBEPAOTO
Teaa. MOMEHT CHJIIBI OTHOCHTEIIFHO OCH
Bpaienus. [1neqyo cunbl. CloxxeHue cui,
MIPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp
TSOKECTHU Teja. Y CIIOBUS PaBHOBECHUS
TBEpAOro Tena. Peryar

Onepuposams nowsimusmu: MOMEHT CHJIBI
OTHOCHUTEIIEHO OCH BPAIIIEHUS, IEYO CHIIBI,
LHCHTP TAXKCCTHU TECJIAa, pblvyar.

Ymems hopMyarpoBaTh NpaBUIO MOMEHTOB,
YCIIOBHS PaBHOBECHS a0COIIIOTHO TBEPIOTO
TCJIa, CKIIaAbIBATh CUJIbI, IIPHUIJIOKCHHBIC K
TBEPJIOMY Ty, COOMPAThH
OKCIIEPUMEHTAIILHYIO YCTaHOBKY.
IIpusooumsv puMepbl MPUMEHCHHSI PHIYATOB.

Dopmynuposamso
3aBUCUMOCTH  KOOpJMHATHI
YPaBHOBEIIEHHOTO pblyara

OT BEJIMYMHBI CUJIbI, IPUJIOKEHHOU K €ro

THUIIOTE3Yy O  XapaKTepe
TOYKH  OIIOPBI

KOHILY.

Cmpoumbs TMHEHHBIHN rpaduK 3aBUCUMOCTH
(u3MYECKUX BEJIIMYMH JIPYT OT JApyra.
IIpumensamsb TipaBUila OCTPOEHUS TPapUKOB
3aBUCUMOCTEHN (PU3NYECKUX BETUYMH APYT OT

Jpyra.

Hccneoosams u UHmMepnpemuposanms
3aBUCUMOCTh KOOPAMHATBl TOYKH OIMOPBI
YPaBHOBEIICHHOTO pbl4ara OT BETUYHUHBI

CHIJIBI, HpHJ’IO)KGHHOfI K €ro KoHI1y.
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Onpedensmo 10 TpaduKy TMHEHHON
3aBUCHUMOCTH 3HAYEHHUS YTIIOBOTO
kod(dureHTa u CBOOOTHOTO CIaragMoro,
OIICHUBATh a0COTIOTHBIC M OTHOCHTEIbHBIC
MOTPEITHOCTH ITUX BEIUYUH.
Hcnonvzosams TUHENKY, a TAKXKE LINPHUL] C

ACJICHUAMU OJIs1 U3MCPCHUA o0beMa.

Pewams 3a7a4u o PaBHOBCCHHU pbIYara
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1.10

N3mepenue kodpdummenrta
SHEPreTHYECKHUX TOTEPh MPU
OTCKOKE IIapuKa OT
MMOBEPXHOCTHU (ITPAKTUKYM)

4.02
11.02

HMnynibe CHIIBI M U3MEHEHHUE UMITYJIbCA
Tena. 3aKOH COXPaHEHMsI UMITYJIbCA.
Kunernueckas sHeprust MaTepualbHOM
ToukH. Teopema 00 U3MCHCHHUH
KMHETUYECKOW SHEPIUU MaTepUAIILHON
ToukH. [loTeHInanbHbple U
HENOTEHUUAIbHBIE CUIIBI.

IToreHunanbpHas SHEPrus.
IloTrenumanpHas sHEPrus Te€Ia B
OJIHOPOJIHOM I'DAaBUTAL[MOHHOM II0JIE.
CBsi3b pabOTHI HETTOTEHIIMABHBIX CUIT
C U3BMEHEHUEM MEXaHU4YECKON
SHEPrUM CUCTEMBI TeJ. 3aKOH
COXpaHEHUsI MEXaHUYECKOW SHEPIHH.
VYnpyrue u Heynpyrue
CTOJIKHOBEHUs. BHyTpeHHss sHEeprus
Tena

Onepuposams nOHAMUAMU. UMITYJIbC CUJIBI,
HWMITYJIbC TEJNa, KHHETUYECKAS] YIHEPTUS
MAaTepHaIbHON TOYKH, TIOTEHLIMAIBHBIE U
HEMOTEHUUAIbHBIE CUJIbI, TIOTEHIUATbHAs
sHeprus (B T.4. T€Ja B OHOPOIHOM
IpaBUTALMOHHOM TOJIE), YIPYTHE U
HEyNpyrue CTOJIKHOBEHHUS. Ymemo
(hopMynHupOBaTh 3aKOH COXpaHEHUS
UMIYJIbCA U TEOpEeMy 00 U3MEHEHHH
KMHETHYECKOW SHEPIUH MaTepruaIbHON
TOYKH, 1aBaTh ONPEEICHUE
NOTEHIUAIbHBIX W HEMOTEHLMAJIbHBIX CUIL;
(hopMynHupOBaTh 3aKOH COXpAaHEHUS
MEXaHU4eCKO# 3Hepruu. [lpusooumso
npumepbl CIly4aeB, KOTJa UMITYJIbC TeJla
COXpAHSIETCA WA HE COXPAHSETCs, KOrJaa
MEXaHUYECKAasi IHEPTUS CUCTEMBI
COXPAHSETCA WK HE COXPAHSAETCS, YIPYTUX
U HEYNIPYTUX CTOJKHOBEHHIA.
Dopmynuposams TUIOTE3Y O XapaKTepe

3aBHUCHUMOCTH BBICOTBI OTCKOKA IIapuKa I1OCJIC

COyJIapeHUsl C MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BBICOTHI cOpoca.

Cmpoums TUHEHHBIN U HEMUHEHHBIN rpaduk
3aBHCUMOCTH (PU3NIECKUX BEIWYHH JIPYT OT
npyra. [llpumenams TpaBUiIa TOCTPOCHUS
3aBUCUMOCTEN

rpadukoB buznuecKux

BEJIMYMH APYT OT Jpyra.
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Hroro mo pazneny 20

Paznen 2. Mousekyasipaasi Gu3uka v TepMOAUHAMHKA

2.1. Ompenenenne 25.02 KonnuecTBo TEMIoTHI.
TETJIOEMKOCTH TBEPAOTO

TenmoeMKkoCTh TeIa. Y aeabHas U
Tena (MPaKTHUKYM) 4.03

YpaBHeHHE TEIUIOBOTO OalaHca.
TennoBoe paBHOBecHE

MOJIApHas TCIJIOEMKOCTU BEIICCTBA.

Hccneoosams u unmepnpemuposamas
3aBUCHUMOCTH BBICOTBI OTCKOKA IIapHKa MOCie
COyAapeHusi C MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJA OT BBICOTHI cOpoca.

Hcnonvzosams pynerky. Pewams 3a1aun 06
a0COIOTHO yNPYTUX U aOCOITIOTHO
HEYNPYTHX COYyAapeHUsIX

Onepuposams noHamuAMuY. KOINIECTBO
TEIJIOTHI, TETUIOEMKOCTh TeJIa, y/IeIbHas U
MOJISIpHAS TETUIOEMKOCTH BEILIECTBA, TEIJIOBOE
paBHOBECHE.

Ymemws popmynupoBaTh ypaBHEHHE
TEIUIOBOTO OanaHca, coOupaTh
IKCTIEPUMEHTAIBHYIO YCTAaHOBKY.
Ilpusooumsv npumepul TN, 006JIATAIOMNX
OJIMHAKOBOM TEIMJIOEMKOCTBIO, HO Pa3IMYHOU
yAETbHOU TEII0EMKOCTBIO. [Ipumensams
ypaBHEHUE TEIIOBOro OanaHca Jyis

OIMMCaHus IMporecca TermnooOMeHa TBEPAOTO
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TeJa ¢ BOLou. Mccneoosams TEIIIOOOMEH
MEX]Ty TBEPIBIM TEJIIOM H JKUIKOCTSIMHU U
uHmepnpemuposams pe3yiabTaThl 3TUX
OIIBITOB.

Onpedensimb TEIJIOEMKOCTh TBEPJIOTO Telia
Ha OCHOBAHHWU pE3yJBTATOB OINBITOB II0
U3Y4EHHUIO TEII000MeHa

MCKAY TBEPAbIM TCJIOM U KXKUJKOCTAMHU C

Ppa3HbIMHU TEMIICPATYpPAMHU, OLICHUBATDH

a0COJIIOTHYIO U OTHOCUTEIIbHYIO IOTPELIHOCTH

U3MEPEHHOU BeJINYMHEL. Mcnonv3oeams
TEPMOMETp. Ycmanasnusams 63aumocesasu
MEX/1y 3aKOHOM COXpPaHEHUS SHEPTUU U
ypaBHEHHMEM TEIJIOBOTo OanaHca. Pewams
3a/1a4¥ Ha IPUMEHEHNUE YPAaBHEHUS TEINIOBOTO

Oaytanca
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2.2.

N3mepenne 11.03
TEeMITepaTyphl pyK 18.03
JKCIEpUMEHTATOpa U

JIABJICHUS, KOTOPOE

MOTYT CO3/IaTh €T0

Jerkue (IpaKTUKyM)

JlaBnenue, o0beM, TemMmeparypa,

KOJIMYECTBO BelecTBa. MmeannHEIN ras.
VYpasaenue MengeneeBa— Knanelipona.

I"a3oBbie 3ak0HBI. ["a30BBII TEPMOMETP

Onepupoeams nonsamuamu. JaBIEHUE,

o0beM, TeMIepaTypa, KOJIUYECTBO

BEIIIECTBA, HACANIBHBIN T'a3. Yimems

3anuchIBaTh ypaBHeHUEe MeHeneeBa—
Knaneiipona, popmynupoBaTh ra3oBble
3aKOHBI, COOMPATh FIKCIIEPUMEHTATbHYIO
YCTaQHOBKY.

3names  yCTPOMCTBO M HIPUHLHUII  PabOTHI
ra3oBOTO TEPMOMETpA.

Ilpusooumsv npumepsvl TOBENCHUS Ta3a MpU
M3MEHEHHUH €ro JaBIIEHNI, 00beMa,
TEeMIIepaTyphI.

Ilpumensimy ~ JIMHENKY W CEKYHJOMeED.

Onpedenams  Temmepatrypy U JIaBJICHHE
UJCAJIBHOrO Ta3a MO Pe3yJibTaTaM OIbITOB C

CaMOJCJIbHBIM I'a30BbIM TCPMOMCTPOM.

Hcnonvzosams TUHENKY W CaMOJETbHbBIN
ra3oBblil TEpMOMETp. Ycmanasnusams
83AUMOCEA3U MEXKAY BHEITHUMHU U
BHYTPEHHHUMHU MaKpoIapameTpamMmu
TEPMOJIMHAMHYECKON CUCTEMBI. Pewamu
3a/1auv Ha IPUMEHEHUE YpaBHEHUS
MenpaeneeBa—Knaneipona
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2.3.

DddexkTrBHBIHI

KO3 (HUIIUEHT KECTKOCTH
cucreMbl. OnpeneneHue
MoyJisi FOHra mpoBoJIoKH
C MOMOIIIBIO phIYara.
Onpenenenue npeaena
ynpyrou aegopmaruu

(mpakTUKyM)

25.03
1.04

Jedopmaruu TBepaOrO TENA.

Pactsixenue u cxatue. Moayinb FOura.
Yrpyrue u Heynpyrue aepopmManuu.
[Ipenen ynpyrux nedopmaruii. 3aKkoH
['yka. MOMEHT CHJTBI OTHOCUTEIIBHO OCH
Bpaienus. [1nedo cuibl. YcnoBus
paBHOBECHsI TBEPIOTO Teja. Peruar

Onepuposamsv nowamuamu. yopyrue u
Heynpyrue nedopManum, mpeaes yIpyrou
nedopmaru, Moayiab FOHra, MOMEHT CHJIBI
OTHOCHUTEIHHO OCU BPAICHHUSI, TUIEYO CHITHI,
pBIvar.

Ymems popmymmpoBats 3akoH ['yka mms
nedopMaIiy pacTsHKEHUS OTHOPOIHOTO CTEPIKHS
C TIOCTOSIHHBIM TIOTIEPEYHBIM CEUCHHUEM, YCIOBHE
paBHOBecHs a0COTIOTHO TBEPIIOTO Tela, COOMpaTh
9KCIIEPUMEHTANBHYIO YCTaHOBKY.

Tlpusooums npumepsl yIpyrux W HEYIPYTUX
nedopMariuii, MaTepUAIIOB C Pa3TMIHBIMA
moxayisimu FOura. Ilpumensme 3axon ['yka mms
pacueta aeopMalMy pacTsHKSHUS TIPOBOJIOKH.
Hccrneoosams 3aBUCHIMOCTD YIITUHEHHS
MIPOBOJIOKHU OT BEITUYHHBI PACTATUBAOIICH e
CWJIBI U UHMEPHpemuposams TOTyUEHHbIE
pe3YNbTaTHI,

B TOM YHCJIE JIJIsl ONpEeIeNIEHUs Ipeesia yupyroi
nedhopMaIum.

Onpedenams Moaynb FOHTa MpoBOJIOKH HA
OCHOBaHHUH PE3YJILTATOB OIBITOB TI0 PACTSIKCHHIO
IIPOBOJIOKH C MTOMOIIBIO PA3JIMYHBIX 110

BCIIMYMHC CUJI, OLICHUBATh a6COJHOTHy10 n

OTHOCHUTCIIBHYIO NIOTPEIIHOCTE U3MCPEHHOT'O
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2.4

N3mepenue kodpdummenrta
IIOBEPXHOCTHOT'O
HATSDKEHHS] METOJIOM
OTpbIBa (IIPAKTUKYM)

15.04

IToBepxHOCTHOE HATSKCHUE.
Koaddurment MOBEPXHOCTHOTO
HaTsDkeHus. Culla  MOBEPXHOCTHOTO

HaTspKeHud. KanwsipHele  sIBJICHHS.
JlaBrneHnue

Ionq PICKpHBJICHHOﬁ IMOBCPXHOCTHIO
)kunkoctu. Popmyiia Jlammaca

moxyiist FOura. Hcnonv3o6ams HepaBHOIUICUUN
pBIYAr Uil YBEITUYEHUS CHITBI U TIepEMEICHUSI.

Pewamy 3anaun Ha npuMeHeHue 3akoHa ['yka ans
pacuera pacTsDKEHUSI W CKaTus CTepIKHEH

Onepuposams noHamuamu: TOBEPXHOCTHOE
HaTsODKeHNe, K03 GUIIMEHT TOBEPXHOCTHOTO
HaTSDKEHUS, KalWUIIpHbIE IBJICHUA. Y mems
3aIUChIBaTh (YOPMYITY ISl CHITBI TIOBEPXHOCTHOTO
HaTsOKeHus1, popmyny Jlamaca st onpeaeneHus
JTaBJICHU TI0JT UICKPUBJICHHON TTOBEPXHOCTHIO
XKHUIKOCTH, COOUPATh SKCIEPUMEHTAIEHYIO
YCTaHOBKY. /Ipugooums npumepul TOBEPXHOCTHBIX
SIBJICHUM U KaNWULIPHBIX sIBIeHUU. [Ipumensameo
METOJ OTPbIBA PAMKH OT IOBEPXHOCTHU JKUAKOCTH
JUTs1 U3MepeHus K03 HUIEeHTa TOBEPXHOCTHOTO
HATSHKEHUS )KUAKOCTH. Mccredoeams 3aBUCIMOCTD
BEJINYHMHBI CHITBI, HEOOXOUMOM JIJIsl OTPBIBA OT
MTOBEPXHOCTH BOJBI POBOJIOYHON PaMKH, OT €€
MEpUMETpa U UHMEPHPEMUPOSATD PE3yIbTATHI
MIPOBEACHHBIX U3MepeHuid. Onpeodensims

KO3 QHULINEHT TOBEPXHOCTHOT'O HATSKEHHUS
KHUJIKOCTH TI0 pe3yJIbTaTaM MPOBeIEHHBIX
U3MEpPEHH, OLIEHUBATh a0COIIOTHYIO H
OTHOCHUTEJBHYIO MOTPEITHOCTh U3MEPEHHOM
BEJTUYHHBI.

Hcnonvzosams peraar [Uist CO3JaHMS CHITBI
3aJITaHHOM BeIWYMHEL. Pewams 3a7aun Ha
MpuUMeHEeHUe (GOPMYJIIBI 115 CHIIBI
MMOBEPXHOCTHOT'O HATSDKEHHUS U POPMYJIBI
Jlanmaca
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2.5.1

Onpenenenre TOYKU POCHI
(mpakTUKyM)

22.04

HaCBIH_[eHHBIe 1 HCHACBIIICHHEBIC I1aphI.
KadgecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JaBJICHUS HACBIMICHHOI'O ITapa OT
TEMIICPATYpPhbl, UX HC3ABUCUMOCTH OT
obbeMa HaCbIIICHHOI'O I1apa. Bnaxnocth
BO3yXxa. AOCOII0THAS U OTHOCHTEILHAS
BJIaXXHOCTB

Onepuposame noHsmusmu. HACHILCHHBIA 1
HEHACBIIICHHBII 1ap, BIXHOCTh BO3/1yXa,
a0CONIIOTHAsE U OTHOCHUTENbHAsS BIAXHOCTb. Ymems
Ka4eCTBEHHO OIMUCHIBATH 3aBUCUMOCTb TNIOTHOCTH U
JIaBJICHUSI HACBILICHHOTO Mapa OT TEMIIEPaTypPbl, HX
HE3aBHCHMOCTb OT 00beMa HACBIIIEHHOTO T1apa,
COOUpaTh IKCIIEPUMEHTATIBHYIO YCTAHOBKY.
TIpu6ooums npumepsl HACHIILIEHHOTO H
HEHACBIIIEHHOTO T1apa.

Hccnedoeams  TmiponiecC BBINAJICHUST POCHI  IPH
MOHWKEHUH TEMIIEPaTyphl BIQKHOTO BO3/IyXa

U UHMeEPNPemupo8ams NOIYyICHHbIC PE3yIbTaTHI.
Onpedensmyp 1O TOTyYEeHHBIM
IKCIIEPUMEHTAIBHBIM IAHHBIM TEMIIEPATyPy TOUKY
POCBI, 1 3aTeM, C MOMOIIBIO TAOIUIIBI 3aBUCHMOCTH
JIaBJICHUS HACBIIICHHOTO TIapa BOJBI OT
TEMIIEPaTyPhl, OTHOCHUTEIILHYIO BIQYKHOCTb
BO3/IyXa, a TAK)KE a0COJIOTHBIC U OTHOCHTEIIbHBIC
MOTPEITHOCTH ITHX BEJIUYHH.

Hcnonvzoeams TEpMOMETP.

Pewamo 3agaun Ha BEIYHCICHHUE
a0COJIIOTHOM M OTHOCHUTEIIBHOM BIAXKHOCTHU
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2.5.2.  3HaKOMCTBO ¢
ANMEKTPUYECKUM
KOHJICHCATOPOM
(TIpaKTUKYM)

Uroro no pazaeny

29.04

DNeKTpUUECKUil 3apsi.
DneKTpuuecKoe ToJIe.
HanpsikeHHOCTD U IIOTEHLIAAT
NIeKTpUYeckoro  mnons.  PasHocTh
MOTEHLIMAJIOB U HAIPSDKEHUE.
N3mepenne HanpsKeHUs..
Bonbsrmerp. Kongencarop.

DIEKTPOEMKOCTb KOHAEHCATOPA.
[TapasensHOE

H I10CJICA0OBATCIIbHOC COCANHCHUC
KOHACHCATOPOB

Onepupoeamb NOHAMUAMU.

3IEKTPUUYECKUN 3aps]l, JIEKTPUUECKOE T0JIE,
HaIPSKEHHOCTb U MOTEHLHAJ 3JIEKTPUUECKOTO
10JIsI, PA3HOCTh MTOTEHIUAJIOB U HAIIPSKEHUE,
KOH/JIEHCATOP, 3JIEKTPOEMKOCTh KOHIEHCATOPA.
Ymemwb BbIUUCIATH 3apsii KOHAEHCATOPA 0 €ro
3JEKTPOEMKOCTH

Y HaIIPSDKEHUIO, TPUMEHATH (POPMYIIBI IS
pacudera 3JeKTPOEMKOCTH MpHU
MOCJIEIOBATEIbHOM H MAapalIeIbHOM
COEIMHEHUH KOHJIEHCATOPOB, COOMPATh
ANEKTPUYECKYIO 1ieNb. [Ipusooums

npumepbl

MOCTIEIOBATEIHHOTO M MApaLIEIIEHOTO
COEMHEHUS KOHJICHCATOPOB. Mccnedosams
3aBUCHUMOCTDb HAIIPSAXKCHUA HA KOHACHCATOPEC

OT €T0 DJIEKTPOSMKOCTH U UHMEPNPEMUPOBAb
pe3yabTaThl 3TOTO AKCIIepuMenTa. Onpeodenams
OTHOILEHHUE AIEKTPUIECKUX EMKOCTEMN IBYX
KOHACHCATOPOB IO U3MEPCHHBIM 3HAUYCHUAM
HAIpsO>KCHUA Ha HUX, OHCHHUBATH a0COJIFOTHEIE
1 OTHOCHUTCJIBHBIC IMTOTPECIMHOCTHU U3MECPACMBIX
BeMYUH. Mcnonv3osams BOTLTMETp. Pewams
3a/1a4¥l Ha COeTMHEHUE KOHIEHCATOPOB
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Paznen 3. DaexkTpoauHamMmuka.

3.1.

N3yuenune npouecca

paspsAaAKU KOHACHCATOpA

(IpaKTUKYM)

06.05
13.05

DNeKTpUUECKUi 3apsi.

DnexTpuieckoe nose. HanpsokeHHOCTD U
MOTEHLIMAJ 3JIEKTPUUECKOTO TOJIS.
Pa3HOCTh NOTEHIMATOB M HANIPSDKEHHE.
O/1C ucrounuka toka. smepenue
HanpsbkeHus. BoasTmerp.

Konnencarop. D11eKTpoeMKOCTh

KOHJIEHCATOpa. DJIEKTPUIECKOE
conpoTuBiieHHe. 3akoH Oma 1ist
MIOJIHOM (3aMKHYTOI) JIEKTpUYECKON
LIETH.

KOHI[GHCB.TOp B IICIIM ITIOCTOSAHHOI'O TOKa

Onepuposamuv NOHAMUAMU:

ANEKTPUUYCCKUN 3apsi, HIEKTPUIECKOe MoJe,
HaANPSHKEHHOCTH U TIOTCHIIUAT
3NEKTPUYECKOTO OIS, PA3HOCTh OTEHIIMAIIOB
u Hanpsbkenue, DJIC ucTtoyHuka Toka,
KOHJIEHCATOP, JIEKTPOEMKOCTh
KOHJIEHCATOPa, 3JIEKTPUIECKOE
CONpOTHUBIECHUE. Ymems GopMynnupoBarh
3akon Oma 1 OJTHOM (3aMKHYTOI)
ANEKTPUYECKOH LIENH, BEIYUCIIATE 3apsij
KOHJIEHCAaTOpa I10 €T0 3JIEKTPOEMKOCTU U

HaINpPsHKEHUI0, COOMPATh DIIEKTPUIECKYTO

LEb.
Ipusooumy npumepbl MIOBEJICHHUS
KOHJEHCAaTOpa,  BKJIIOYEHHOTO B IEMb

ITOCTOSIHHOT'O TOKA.
Dopmynupoeams THIIOTE3Y O XapaKTepe
3aBUCHMOCTH CHJIBI TOKA OT BPEMEHHU MPU pa3psike
KOHJIEHCATOpa 4epe3 pe3UucTop.

Cmpoums rpadK 3aBUCHIMOCTH CHJIBI TOKA OT
BpPEMEHH IIPH pa3psiike KOHAEHCATOpa uepes
pesuctop. [Ipumensams mpaBmiIa IOCTPOSHUS
rpadMKOB 3aBUCUMOCTEH PU3NIESCKUX BETHUNH
JpyT OT Jpyra.

Hccneoosams 3aBUCHMOCTH CUIIBI TOKA
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3.2

Omnpenenenue yneapbHOro
COIIPOTHUBIIEHUS MaTepuana
HPOBOJIOKH

(mpakTUKyM)

20.05
27.05

Cuna Toka. Hanpsbxenue. 3akon OMa aiis
y4acTKa LEMu.

DJIEKTPUYECKOE COTPOTUBIICHUE.
3aBUCUMOCTh COTIPOTUBIICHUS
OJTHOPOJTHOTO TIPOBOJHHUKA OT €T0
JJIMHBI U 11010 aU nonepequro
ceueHus. Y IeIbHOE COMPOTUBIICHHE
BEIECTBA

OT BpeMEHM Tpu  paspsake
KOHJIEHCATOpa 4epe3 Pe3UCTop U
UHmMepnpemuposamy 3Ty
3aBHCUMOCTb.

Onpedensamb NEKTPOEMKOCTh
KOHJICHCATOpa, BBIpaXKas ee uepe3 yrioBoil
K02 PUIMEHT KacaTeabHOU K TpaduKy
3aBUCHMOCTH CHJIbI TOKA Pa3psIKu
KOHJICHCATOpa OT BPEMEHH, OIICHUBATH
aOCOJIIOTHYIO U OTHOCHUTEJIbHYIO
HOTPEIIHOCTD AJIEKTPOEMKOCTH.
Hcnonvzosams  BOABTMETP u
CEKyH/I0MED.

Yemanasnueamo B83AUMOCEA3U. Pewamo
Ka4uCCTBCHHBIC 3aaayu 0 KOHJCHCATOpax,
BKJIFOUCHHBIX B IICTIb TIOCTOSAHHOI'O TOKa
Onepupoeamb noHAMuUAMU. CHUJIA TOKaA,

HAIIPAKCHUE, SJICKTPUUCCKOC
COIIPOTUBJICHUE, YCIIBHOC COIIPOTUBJIICHUEC
BCIICCTBA.

Ymemv ¢opmynupoBate 3akoH Oma IS
ydacTKa IIeMu, 3amuchiBaTh (HOopMyiTy s
3aBUCUMOCTH COINPOTHUBJIEHUS OJHOPOJIHOTO
MPOBOJIHMKA OT €T0 JIJTUHBI

Y TJIOIIA M TOTIEPEYHOTO CEUCHHS,

CO6I/IpaTB QJICKTPHUYICCKYIO LICIIb.
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1Ipusooums npumepul BEWECTB C

Pa3InYHbBIM YACIBbHBIM COIIPOTUBICHUEM.

Ipumenamos METOT N3MEPEHUST MAaIIbIX
ANEKTPUIYECKUX COMPOTHUBIICHUH.
Hccneooseamsp 3aBUCUIMOCTD HATIPSKEHUS
MEXIy KOHIIaMH OTPe3Ka MPOBOJIOKH OT
JUTHHBI 3TOTO OTpe3Ka U
UHmMepnpemupo8ams pe3yabTaThl
MIPOBEJCHHBIX U3MEPECHHM, BBIYUCIIATh
3JIEKTPUIECKOE COMTPOTUBIICHNE OTPE3Ka
IIPOBOJIOKY TIO U3MEPEHHBIM 3HAYEHHSIM
MOJYIPOBOAHUKOBOTO IMOJA, €TO

(yHKIIMOHUPOBaHKE

IpyH BKIIOYCHHH B  DJICKTPUUECKYIO

LIETTb

MOCTOSTHHOTO TOKa B NpPSIMOM U B 0OpaTHOM

HalpaBJIeHUH, COOUPATh AJIEKTPUUYECKYIO IIeTb,

YUTAaThb MAapKUPOBKY MMOJIYIIPOBOAHUKOBOI'O 1X1OAA.

MOJIYIIPOBOJHUKOBOTO JMO/AA, €ro

(yHKIIMOHUPOBaHHE

npu BKIIIOYCHHUHA B QJICKTPUYCCKYHO OCIb

IIOCTOSSHHOTO TOKa B MpsIMOM © B 0OpaTHOM

HaIpaBlIeHUH, COOMPATh DJIIEKTPHUYECKYIO IIETIb,

YUTATh MaPKUPOBKY MOJyIPOBOJHIUKOBOTO IHO/IA.
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Ilpusooums npumepbl HCTIONTE30BaHUS
MIOJIyIIPOBOJHUKOBOIO TUOJA B 3JEKTPUUECKUX
LETAX.

Dopmynuposams ~ TUMOTE3y O  XapakTepe
3aBUCHUMOCTH CHJIBI TOKa, TEKYILIEro 4epe3
MTOJTyIIPOBOJHUKOBBIA THOM, OT TOJAHHOTO Ha
Hero HanpsbkeHus. Cmpoums SKCIIEpUMEHTAIbHO
BOJIBT-aMIIEPHYTO XapaKTEePUCTUKY (BAX)
MOJTYTIPOBOJHUKOBOTO TUOJa TIPU €r0 BKIIOUEHUHU
B DJIEKTPUUYECKYIO IIeNbh IOCTOSIHHOTO TOKa B
npssIMOM W B OOpaTHOM HampaslieHuu. [Ipumensimo
MpaBUJIa TOCTPOCHUSI TPadUKOB 3aBHCUMOCTEH
(hr3mueckux BEeJIMYWH JpPYyr OT JApyTa.
Hccneoosams BAX nonynpoBoHUKOBOTO AHOA,
BKJIFOUEHHOTO B IIEMb IOCTOSTHHOT'O TOKA B ITPSIMOM
u B oOpaTHOM HaIpaBJIeHUN u
UHmMepnpemupo8ams 3Ty 3aBUCUMOCTb.
Onpedensmp 3AEKTPHUUECKOE CONPOTUBIICHUE
IOy TIPOBOTHUKOBOTO MO/ TIPH JAHHOM
3HAYEHUH HANPSKEHUs], OIICHUBATh

a0COJIOTHYIO M OTHOCUTEJILHYIO IIOTPELTHOCTD
3TOH (PU3NUECKON BETUIHHEI.

Hcnonv306ams BOILTMETD, aMIIEPMETP,
[IEPEMEHHBIA PE3UCTOP, MAKETHYIO IUIATY,
TIOJTyTIPOBOTHUKOBBIN 110A. Pewiams 3a1adu Ha
LIENTU TIOCTOSHHOTO TOKA MPU HAJTMYUY B HUX
WJeabHOTO TNO0a
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Hroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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