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INOACHUTEJIbBHAS 3AIINCKA

Hacrosimas pabodas mporpaMmma Kypca BHEYPOUHOU AeaTenbHOCTH «OCHOBBI (PU3NYECKOTO
HKCIIEPUMEHTa» (Jlasiee — mporpaMma) pa3paboTaHa B COOTBETCTBUU C TPEOOBaHUAMH (eepaIbHOTO
roCcyIapCTBEHHOr0 00pa30BaTEILHOIO CTaHIapTa cpenHero odmiero oopazopanus (aanee — GI'OC
COO) [1, 2] u HampaBieHa Ha OpraHU3AIMI0 00y4YeHUS B (PU3MKO-MATEMaTHYECKOM Ipoduie B
COOTBETCTBUHM C TpeOoBaHUsAMH (eaepanbHOl 00pa3oBaTeIbHON MPOTrpPaMMBbl CPEAHEr0 OOIIEro
obpazosanus (OOII COO) [3].

Peannzanuss  mporpaMMbel  MOXET — COJIEHCTBOBaTh  JOCTHKEHHIO  OOy4aroIUMUCS
wiaHupyembix pe3ynabtatoB  ocBoeHus @OOII COO, pa3BUTHIO JUYHOCTH OOYYarOLIMXCS,
(OpMHPOBAHHIO M YIOBJICTBOPEHUIO WX COLMAIBHO 3HAYMMBIX HHTEPECOB U IMOTPEOHOCTEH,
camMopealM3allud OOY4YaIOUIMXCsl 4Yepe3 ydacTHe BO BHEYpOUHOW jesTenbHOcTH. OpHOM U3
BO3MOXHBIX ()OPM peasin3aliiy IporpaMMbl ABISETCS KPYKOK. [IporpaMmMa MoKeT peain30BbIBATHCS
00pa30BaTEIbHOW OpPraHMU3aLUeil CaMOCTOSITENbHO JIMOO HA OCHOBE B3aMMOJAEHUCTBHS C JIPYTUMHU
OpraHu3alUsIMH, OCYLECTBIIIONIMMU 00Pa30BaTENbHYIO AEATEIBHOCTb.

[Iporpamma Kypca BHEYpOUHOW JesTeTbHOCTH «OCHOBBI (PU3UYECKOTO SKCIECPUMEHTA»
npexHazHaueHa juid peanusanuu B 10—11 kinaccax u HanpaBieHa Ha JOCTUKEHUE COOTBETCTBYIOIIMX
pe3yabTaToB, CHOPMYITMPOBAHHBIX B (enepaiabHoil padoueil mporpaMMe 1Mo ydeOHOMY MpeMETy
«Dusukay (yriyOJIeHHBIH YPOBEHB).

[Tpu u3ydyennn GpU3NKU Ha yrIIyOJEHHOM YPOBHE pealln3als STUX MPHUHIUIIOB Oa3HpyeTcs
Ha HMCII0JIb30BaHUH CaMOCTOSITEIbHOTO YYEHHYECKOTI'0 SIKCIIEPUMEHTA, BKJIFOYAIOLIET0, B TOM YHCIIE,
paboTbl (usnueckoro mnpaktukyma. Ilpu 3TOM mnox paboTamMum NpakTUKyMa IOHUMAeTcs
CaMOCTOSITENIbHOE HCCIIeI0BaHUE, KOTOPOE MTPOBOAUTCS IO PYKOBOJICTBY CBEPHYTOT'0, 0000IIIEHHOTO
BruJa 0Oe3 momaroBod MHCTPYKIMH. B pesynpraTe obecrieunBaeTcsl OBJlaJeHHE OOYy4YaroUMMUCS
YMEHUSMH IPOBOJUTH NMPSIMbIE M KOCBEHHBIE H3MEPEHUS, NCCIIEI0BATh B3aUMHBIE 3aBUCIMOCTH JIBYX
(U3NUECKUX BEMYMH U OCYLIECTBIATH IOCTAHOBKY OMBITOB 110 MPOBEPKE MPEJIOKEHHBIX THIIOTES.
Bce 310 cnocoOcTBYeT AOCTHMKEHHMIO OJHOM M3 OCHOBHBIX Li€Jell M3yueHus (UMK Ha ypOBHE
cpenHero oOmero o0pa3oBaHUsSI — OBJIAJICHUIO OOYYAIOIIMMHUCS METOJaMU CaMOCTOSITEIIBHOTO
IUIAHUPOBaHUsT W TMPOBEACHUSA (PU3MYECKHUX HKCIEPUMEHTOB, aHalW3a M HUHTEpIpeTaluu
UH(pOpMaLKH, ONPEAeNCHHs JOCTOBEPHOCTH MOIYYEHHOT0 pe3ybTara.

AKTyaJIbHOCTh peanu3ali JJaHHOM MpOrpaMMbl ONpeNeNsieTcs TeM, YTO €€ OCBOEHHE
MO3BOJISIET 00YYAIOIIMMCS HA MPAKTUKE O3HAKOMHUTHCS C PA3IMUHBIMU (PU3UYECKHMHU SIBICHUSIMH,
HKCIEPUMEHTAIbHO M3YYHUTh pa3IUuHble (U3MYECKHE 3aKOHOMEPHOCTH, YIIyOUTh CBOHU
TEOPETUUECKHE 3HAHUS, PA3BUTh UMEIOLINECS U IPUOOPECTH HOBBIE TPAKTUYECKUE YMEHUS U HaBbIKU
B 00JacT IUIAHMPOBAHMS, MOATOTOBKH, NMPOBEICHHS, aHAIM3a M WHTEPIpPETaluu (PU3NYECKOTO
IKCIIEPUMEHTA.

[IporpamMma naet o0y4aronMcsi BO3MOKHOCTh MMPUOOPECTH MPAKTUUECKUIN OMBIT pabOTHI €
1ab0paToOpHBIM  00OpYy/IOBaHUEM, OBJIAJETh KOHKPETHBIMU IpUEMaMH  HCCIIEI0BaTEIbCKOM
JeSITeIbHOCTH HAYMHAIOMIETO  (PU3MKa-DKCIEPUMEHTATOpa, CPOPMHUPOBATH HABBIKK  OLIEHKU
MOTPEIIHOCTEN pe3yNbTaToB U3MEpeHUs (U3NUECKUX BEIMUYMH. Peanmuzainusi mporpaMMbl CO3/1aeT
ycioBust Uil (opMHpOBaHMS 'y OOy4aroUMxcs HECTaHJAPTHOTO KpPEaTUBHOTO MBIIUICHHUS,
COJICHCTBYET PAa3BUTHIO MHAWBUIYAIBHOCTU CYXIEHHH, (OPMUPOBAHUIO KYJIBTYpbl 0OOCHOBaHUS
COOCTBEHHOT'O MHEHHSI ¥ CBOOOIbI €T0 BBIPAKEHHUS.



[Iporpamma MoOkeT OBITH BOCTpeOOBaHA OOYYAIOIIMMUCS, KOTOPhIE HMEIOT HMHTEpPEC W
MOTHBAIMIO K YIIIYOJCHHOMY H3y4eHHI0O (U3MKH M MaTeMaTHKH, TOTOBATCS K YYacTHIO B
OJIMMITMAJIaX IIKOJIBHUKOB 10 (PU3UKE, B pAMKaX KOTOPBIX MPEAYCMOTPEH MPAKTUIECKUN TYP.

[IporpamMma mpecieayeT HE TOJBKO 0Opa30BaTENIbHBIE, HO M BOCIUTATENbHbIE LEJH,
MIOCKOJIbKY COOTBETCTBYET HJI€€ SKOJOTH3AIMU U UJee MPUKIAJHON HANPaBICHHOCTH, KOTOPHIC, B
YHclie APYTruX UJeH, MOoJ0XKEeHbI B OCHOBY Kypca ¢u3uku, uzyyaemoro Ha crynenu COO.

BapuanThl peajimzanuu nporpaMmmbl 1 popMbI PoBeIeHNs 3AaHATHIA

Peanuzanus mporpaMMel MpeanojaracT COYeTaHWe Pa3IMYHbIX (OPM TPYMHIOBOH pabOTHI
(ciymaHue JeKIUH, TUCKYCCHsI, MOHTaX SKCIIEPUMEHTAIbHBIX YCTAHOBOK, IIPOBEIEHNE HU3NIECKUX
U3MEPEHUl MOoJ pPYKOBOJCTBOM IIpernojaBaTelisi) M HHAMBUIyalbHOM palOoThl (BBIIOJHEHHE
CaMOCTOSITENIBHBIX Pa0dOT W paboT NpakTUKyma, oOpabOTKa W WHTEpHpeTalus pe3yIbTaToB
¢usnueckux wusMepeHuil). lcnonb3zoBaHue Takux (opMm paboOThl MOMOraeT pas3BUBaTh Yy
00y4aroIuxcs, ¢ OJHOW CTOPOHBI, HABBIKM BOCHPUATUS HOBOH HMH(OpManUM NpH pa3IUUHBIX
dopmax ee mogauu, a ¢ Jpyroil CTOPOHbI — AKTUBHOCTh, CAMOCTOSITEIILHOCTh M TBOPUYECKOE HAYaJIo.
B nemom peanuzanus JaHHOM IPOrpaMMbl JIOJDKHA IOJIOKUTEIBHO CKa3bIBaThCSl KaK Ha
aKTyalH3aluy 3HaHUH, YMEHUH W HaBBIKOB OOYYAIOMIMXCS B paMKax MX MPeanpodecCHOHATBHOMI
TEXHOJIOTUYECKOH (MH)KEHEPHO) MOATOTOBKH, TaK W Ha COIMAIBHOM (OPMHPOBAHUU JIMIHOCTH
oOyJaromuxcs.

[IporpamMma kypca paccuuTaHa Ha 68 4acoB, B paMKax KOTOPBIX IPEILyCMOTPEHbI TakKue
dopmbl paboOT, Kak JEKIHHM, CAMOCTOSTEIbHbIE paboThl M paldoThl MpakTHKymMa. B xoze
CaMOCTOSITENIBHBIX PAa0OT oOyuaromuecs IOJ KOHTPOJIEM IIPENojaBaTeliss 3aKpeIuIsiioT HOBBIE
3HaHMsI, OTPabaTHIBAIOT OMNPE/CIICHHbIE YMEHUS U HaBbIKU. PaOOTHI MpakTUKyMa MOApPa3yMEBAIOT
CaMOCTOSITENIbHOE pelIeHHE O0YyYalolMMUCS IKCIEPUMEHTAIbHBIX (PU3NYECKUX 3aj1ad. TemaThka
paboT mMpakTUKyMa M TOPSJOK HX CIEAOBAHUS COOTBETCTBYIOT CTPYKType TEMaTHYECKOIro
IUIaHUpoBaHus  (enepanbHO  pabouelt mporpaMmel 1o ydeOHOMYy mpeamery «Dusuka»
(yrnyOseHHbIN YPOBEHb).

[Iporpamma paccunTaHa Ha peaau3allio B T€YEHUE ABYX JIeT 0Oy4yeHMs HpPU MPOBEICHUU
3aHATUI OJIUH pa3 B Heseno oobeMoM 1 yac kaxkaoe. I1o yeMoTpeHuto yuuTens nopsaokK ciaeloBaHus
3aHITHH MOXKET OBITh M3MEHEH, a HEKOTOpPbIE MOT'YT ObITh UCKJIIOYEHBI. [omyckaeTcs peanu3anus
YacTHU NPOrpaMMBbI B TEUEHHE OJJTHOTO y4eOHOI0 rofa — UIsl 00y4aromuxcs Toybko 10-ro uiu TonbKo
11-ro kmacca. OgHAKO B 3TOM cilydae IpH padbote ¢ oOyyaromumucs 11-ro kimacca pekoMeHIyeTcs
HAuMHaTh M3JI0)KEHUE y4eOHOro MaTepuana ¢ MPOBEJCHUS 3aHATUMN, HAlpaBJIEHHBIX Ha OCBOCHUE
00y4aroIMMUCS OCHOBHBIX IPUEMOB U METOJIOB 00paOOTKH pe3yabTaTOB (PU3NUECKUX U3MEPEHUN U
OIleHKH TnorpemrHocTei. [ aToro pekomenayercs: 1) mpoectu B kiacce 3ansatust No 1, No 3 u No 5
u3 nmporpammsbl 10-To Kkitacca; 2) 3a1aTh Ha 10M BbInoaHeHue 3aaanuii No 2, No 4 u Ne 6 U3 nporpaMMbl
10-ro xnacca; 3) B nanbHeiiieM ciepoBaTh nporpamme 11-ro kmacca, UCKIIIOYMB W3 Hee, IO
YCMOTPEHHIO YUHUTENs, Kakue-11u0o Tpu 3ausaTus (Hanpumep, Ne 16, Ne 17, Ne 18).

Bo3MokHO Takke ocBoeHHe 00ydaronmucs 11-ro kiacca nmoJiHo#M mporpaMMsl P YCIOBUU
IPOBE/ICHUS 3aHATUH JIBa pa3a B HEIEII0 00beMOM 2 yaca KaxJI0€.

Psn pabot npakTukyMa (Ha yCMOTPEHHE YUUTENs) MOXKET OBITh 3a]aH 00y4aroIuMcs Ha TIOM
JUISL CAMOCTOSITETIBHOTO BBITIOJHEHHUSI C TMOCJEAYIOUIMM KOHTPOJEM M OOCYXIEHHUEM MOTYyYEHHBIX
pE3yJIbTaTOB.



B3aumocss3b ¢ penepaibHOi padoyeil NporpaMMoil BOCIMTAHUS

[IporpamMma paspaboTaHa ¢ ydeToM peKOMeHJauil ¢eaepanbHO pabodeil mporpaMMel
BOCIIMTaHUS. B YaCTHOCTH, OHa YUYUTHIBACT IICUXOJIOTO-IIC AT OTHYCCKHUEC 0COOEHHOCTH
COOTBETCTBYIOILIEH BO3PACTHON KaTEropuu 00Yy4aroIIuXCsl.

HporpaMMa COOTBCTCTBYCT TaKHM LECJIAM BOCIHUTAHUA 06yqa}om1/1xcsi, KakK pas3sBUTHUC
JIMYHOCTH, CO3aAaHUC YCJIOBI/If/’I AJI1 CaMOOIIPCACICHUA U COMUAJIM3allN.

[Iporpamma CcOIEHCTBYET pEIICHUIO CIEAYIONMX 3a7ad BOCIHUTAHUSA OOY4YalOMIUXCS:
YCBOCHHE 3HAHWI, HOPM, AYXOBHO-HPAaBCTBEHHBIX IICHHOCTEH, TpaIuIlNii, KOTOPHIE BBIPAOOTAIIO
poccuiickoe 0011ecTBO; (GopMHpOBaHME W Pa3BUTHE JMYHOCTHBIX OTHOLIEHUN K STUM HOpPMaM,
LEHHOCTAM; TNPUOOPETEHHE COOTBETCTBYIOUIETO ATHUM HOpMaMm, IEHHOCTSAM, TpaJullUsiM
COIIMOKYJIFTYPHOTO OIBITA TIOBEICHUS, OOMICHUS, MEKINIHOCTHBIX M COLUAIBHBIX OTHOIICHHA,
NPUMEHEHUS TOJIYYEHHBIX 3HAHWHM; JOCTHXKEHHUE JIMYHOCTHBIX  PE3YJIbTaTOB  OCBOCHUS
o0mieo0pazoBarenbHOI MporpaMMel 1o ¢usuke B coorBerctBun ¢ ®I'OC COO.

[Iporpamma cOOTBETCTBYET CIAEAYIOIIMM OCHOBHBIM HAITPABJICHUSIM BOCITUTAHUS.

1) Tpy#aoBoe BOoCHHTaHHE — BOCHHUTAHHUE YBAXKECHHS K TPYAY, TPYASIIMMCA, pe3ylbTaTam
TpyZda (CBOEro u JAPYyrux JoJei), OpUueHTaIUs Ha TPYIOBYIO IeATEIbHOCTh, MOJyudeHue npodeccui,
JIMYHOCTHOC CAaMOBLIPAKCHHUEC B INPOAYKTUBHOM, HPABCTBCHHO I[OCTOIZHOM Tpyac B pOCCI/If/'ICKOM
oOmiecTBe, JOCTH)KCHHE BBINAIONIUXCS PE3yJNbTaTOB B MPO(ECCHOHATBLHOW JCSATCILHOCTH.
[leneBbIMU OpHEHTUpPAMH SBISAIOTCA: (OPMUPOBAHHWE OCO3HAHHOW TOTOBHOCTH K TOJYYCHHIO
npoeccuoHaNBFHOTr0 00pa3oBaHus, HEMPEPHIBHOMY 00pa30BaHUIO B TEUEHHUE KM3HU KaK yCIOBHIO
yCHemHol mnpodecCHOHATBHOM ¢ OOIIECTBEHHON JCSITENIBHOCTH; TIMOHMMAaHHUE CHIEeHU(PUKH
caMmoo00pa3oBaHUs " poQeCCUOHAIBHOM CaMOTIOITOTOBKHU B WH(POPMAIIMOHHOM
BBICOKOTEXHOJIOTHUYECKOM OOIIIECTBE, TOTOBHOCTU YUUTHCS U TPYAUTHCS B COBPEMEHHOM OOIIECTBE;
OpUEHTUPOBAHHOCTh Ha OCO3HAHHBIN BBHIOODP cdepbl MpodheCcCHOHATBHOM TPYIOBON NESTEILHOCTH B
pOCCUICKOM OOIIIECTBE C YYETOM JIMYHBIX >KU3HEHHBIX IUTAHOB, MOTPEOHOCTEN CBOEH CEMBH,
oOmiecTna.

2) DKOJOrMyeckoe BOCIHMTaHHE — (OpPMUPOBAHME  DKOJIOTMYECKOH  KYJIBTYpHI,
OTBETCTBEHHOT'0, OEPEKHOTO OTHOILIEHUSI K MPUPOJIE, OKPYKAIOIIEH Cpesie Ha OCHOBE POCCUHCKUX
TPAAUIUOHHBIX JYXOBHBIX IICHHOCTCI\/'I, HAaBBIKOB OXpaHbI, 3allWTbl, BOCCTAHOBJICHUSA TIPHUPOIBI,
OKpyKatomiel cpezabl. LleneBbIM OpUEHTHPOM SBIISETCS OCO3HAHHWE HEOOXOJUMOCTH HMPUMEHEHHUs
3HAHUS €CTECTBEHHBIX U COLMAIBHBIX HAayK I pa3yMHOT0, O€peKIMBOI0O MPUPOIOIOIB30BaHHS B
OBITY, OOIIIECTBEHHOM TTPOCTPAHCTBE.

3) LleHHOCTH HAy4YHOTO MO3HAHUS — BOCHHTAHUE CTPEMJICHHS K MO3HAHHIO Ce€0sl M IPYTUX
Jrofied, MPHUPOJBI M OOLIECTBA, K MOJTYYEHHUIO 3HAHWH, KAueCTBEHHOTO OOpa3oBaHUs C yUyeTOM
JUYHOCTHBIX HMHTEPECOB M OOIIECTBEHHBIX MOTpeOHOcTel. LleneBbMM OpueHTHUpaMU SBISIOTCA:
(dbopMupOBaHUE JIEATENHHO BHIPAKEHHOTO TIO3HABATENLHOTO HUHTEpeca B 00s1acTu (PU3MKHU C yUEeTOM
CBOMX HHTEPECOB, CIOCOOHOCTEH, IOCTH)KEHHUH; MOJy4eHUe IMpEeACTaBICHUH O COBpEeMEHHOU
Hay4YyHOU KapTUHE MHPA, O TOCTH)KEHUAX HAYKU U TEXHUKH, O 3HAUEHUN HAYKHU B )KM3HU POCCUICKOTO
obmecTBa, obecrieueHn ero 0e30MacHOCTH; MPUOOPETEHHE HABBIKOB KPUTHUYECKOTO MBIILICHUS,
orpefieNieHusl JIOCTOBEPHOW HayyHOW WHGOpMaluMKd M KPUTHUKU AHTUHAYYHBIX MPEJCTAaBIICHUN;
pa3sBUTHE M TNPUMEHEHHE HABBIKOB HAOJIIOJICHHUS, HAKOIUIEHUS W CHUCTeMaTH3alMu (aKToB,
OCMBICJICHHS OIIbITA B €CTECTBEHHO-HAYYHOU 00J1aCTH MTO3HAHMUS, UCCIIEI0BATEIbCKON e TETLHOCTH.



Oco0eHHoCcTH PadOTHI YYMTEJIA M0 POrpaMmme.

[Ipu peanuzanuy AaHHOW MPOTPaMMBI 3afaya YUMUTENS COCTOUT B TOM, YTOOBI CO3/1aTh
YCIIOBHSA JJIs1 YCBOCHHMS OOYYarOIIMMUCS HOBBIX 3HAHWHM, NpUOOpETEeHHs UMM HOBBIX YMEHUH U
3aKpeIUIeHUs] HaBBIKOB, HEOOXOAMMBIX JUIsl NMPOBEACHUS (PU3NYECKUX SKCIIEPUMEHTOB U aHaJIn3a
[IOJIyYEHHBIX PE3YJIbTATOB.

Jlnst pemieHust 3TOM 3a7aud HEOOXOAMMO Haiu4yhe B KaOuHeTre (U3MKU 00OpYyIOBaHUS,
KOMIUIEKTYIOIINX W PacXOJHBIX MaTepHajoB, TPEOYIOMIMXCS ISl MPOBEICHHUS CAMOCTOSTEIBHBIX
pabot u pabot mpakTukyma. [lepeueHp mpeanaraemMpix padboT copMHUpPOBaH TaKMM OOpPA30M, YTO
MOJATOTOBKA K WX TPOBEACHUIO HE JOJDKHA BBI3BIBATH CYIIIECTBEHHBIX 3aTPyJHEHUN — BCE
HEO0OXO0UMOe JIJIsl peall3aliy MPOTrpaMMbl, KaK MPaBWIIo, JHO0 HAaXOJUTCs B KabuHeTe (PpU3MKH,
100 JTOCTYITHO B TTIOBCEAHEBHOM OBITOBOM OOMXOJIE.

[lepen HayaioM 3aHATUH YYUTEIIO PEKOMEHAYETCS CaMOCTOATENBHO BBIIIOJHUTH BCE
TEOPETUYCCKHE 3aJIaHUS, CAMOCTOSITEIIbHBIC pA0OTHI M paOOTHI MPAKTUKYMa, KOTOPBIE JOJKHBI OyIyT
BBIMOJHATh OOydJarommecs. JTO JacT YYUTEII BO3MOXKHOCTh HE TOJBKO BBIIBUTH BO3MO>KHBIE
TEXHUYECKHE NMPOOJIEMBI, HO M MOJYYUTh KOHTPOJIBHBIE PEe3yIbTaThl U3MEPEHUH U WX 00pabOTKH,
KOTOpBbIE TIOHAAOOATCA JUIsl JaJbHEWIIEH MpPOBEPKHM MPABUIBLHOCTU  BBINOJIHEHUS pPadoOT
00yJaromMMHUCH.

[TockonbKy OJHUM M3 IJIaBHBIX PE3YJIbTaTOB padOThl YUUTENsl B paMKax BHEYPOUHOM
JESITeIbHOCTH SIBISICTCA JIMYHOCTHOE PA3BUTHE OOYYAIOUIMXCS, YYUTEII0 PEKOMEHAYETCS IIpH
IPOBEICHUN 3aHATHH 10 MpOorpaMMe AaKTHBHO Y4YacTBOBaTb B JEATEIBHOCTH OO0YYaroLIuXcs,
KOHTPOJMPOBATh  XOJl BBINOJIHEHUS HMH OKCIHEPUMEHTAIbHON pPabOThl, HANpaBIATh U
KOPPEKTUPOBATh UX JEUCTBUS, CBOEBPEMEHHO YKa3bIBaTh HAa OMIWOKU U HEAOYETHI, MOJCKA3bIBAaTh U
JIEMOHCTPHUPOBATh [TPaBUIIbHBIE CITOCOOBI BHIITOJIHEHUS PAKTUYECKON pabOThI, 00CYKAaTh IPUUUHBI
¥ BO3MOJKHBIE TIOCJIEACTBUS IOMYCKaeMbIX olIMO0K. Bo Bpems 3aHATHI HE0OOXOAUMO MOIAEP)KUBAThH
N00posKeNnaTeNbHyI0 aTMoc(hepy COTpyIHUYECTBa.

VYuurento crieayer Y4YUTBIBaTh, YTO JIOTMKAa OCBOEHMS MPOrpaMMbl IPEANOIaraeT
Hocjae0BaTelbHOE M3yYeHHE MaTepHuaja — CHaudana oOydarommecss JOJDKHBI OCBOUTH 0a3oBbIe
IPUEMBI U METO/IbI TPOBEJCHUS (PU3UUECKUX U3MEPEHHUI 1 00pabOTKU MOTydaeMbIX pPe3yIbTaToB, a
YK€ 3aTeM NMPUMEHSATh UX Ha MPAKTUKE 110 CXEME «OT MPOCTOT0 K clokHOMY». [loTomMy npumepHas
CXeMa IIPOBECHUS 3aHATUH MO IPOrpaMMe MOXKET ObITh CIEAYIOLIEH:

1) 00BsICHEHHE TCOPCTUUCCKOTO MaTCpHUalia I0 TECME;

2) MOArOTOBKAa K BBHIMOJHEHHIO CaMOCTOSITENIbHOM paboThl MM pabOThl MpPaKTHUKyMa —
oOCyX/eHue  3a/JaHusi, YCTPOMCTBA  OSKCIEPUMEHTAJIbHOM  YCTaHOBKH,  HEOOXOAMMOTO
TEOPETUYECKOI0 MaTepuana, NMPUEMOB U METOAOB MPSAMBIX JKCIEPUMEHTAIbHBIX H3MEPEHHH,
croco60B UX 00pabOTKH U OIIEHKHU MOTPEUTHOCTEN U3MEPEHMI;

3) TmpoBeleHHE CaMOCTOSTENbHOM paboThl WM paboThl IMpakTHKyMa, KOHTPOJb
MPAaBWJIBHOCTH MPOBEICHUSI U3MEPEHMUI;

4) 06pa60TI<a MOJIYUYCHHBIX OKCIICPUMCHTAJIbHBIX JAHHBIX, OLICHKA l'[Ol“pCH.IHOCTCfI;

5) oOcyxaeHue pe3ylbTaToB OOpaOOTKM TMOTYyYEHHBIX SKCIEPUMEHTAIBHBIX JaHHBIX W
MpOBEPKA UX IIPaBUIBHOCTH.



B caydae HexBaTkM BpPEMEHHM Ha peaju3alyio B Kjacce MyHKTa 4 MTaHHOM CXEMBbl
PCKOMCHAYCTCA NPCIJIOKHUTDH OGy‘-IaIOH_[I/IMCSI BBIIIOJIHUTE COOTBCTCTBYIOIIUC ﬂeﬁCTBHH J0Ma, a
IYHKT 5 pealn30BaTh B HA4ajIe CIEAYIOUIETO 3aHATHS, TH00 MPOBECTH HEOOXOIUMBIE 00CYKICHHS C
00y4aloMMUCS B TIOPSAKE WHANBUIYATbHOW PaOOTHI.



COJIEP)KAHUE KYPCA BHEYPOUHOM AEATEJbHOCTH
«OCHOBBI PU3UYECKOI'O SKCIIEPUMEHTA

IlepBblii rog 00y4enust

3ansTue 1. [lorpemiHoCTH B 3KCIIEPUMEHTE

Jexkyua «IlorpemrHOCTH TPAMBIX H3MepeHui». OOCyxmaercss mpupoia BO3SHHUKHOBEHHS
HOTPEIIHOCTEN, METOJbI X MUHUMHU3ALUH U OLICHKH.

Jexyua «IlorpettHocTH KOCBEHHBIX U3MepeHU». OOCYkK1at0TCsl METO/Ibl U IIPUEMBI OLICHKH
IIOTPELIHOCTEN KOCBEHHBIX U3MEPECHMUIA.

Ucnons3zyembie matepuanst: [4], yacts 1.

3ansTue 2. OeHKa NOrpemIHOCTel NPAMBIX U KOCBEHHBIX H3MepPeHHH
Camocmosamenvnaa paooma «OlEHKAa TOTPEITHOCTEM KOCBEHHBIX W3MEPEHHUM 10
pe3yJibTaTaM MPSMBIX U3MEPEHUIN.

3ansrtue 3. Ycpeanenue uzmepenuii. Ciy4yaiiHas norpemiHocts. KnnemaTnueckue u3mMepeHust

Jekyua «CnyyaliHple MOTrpeHIHOCTU». B COOTBETCTBUM € ypOBHEM IOATOTOBKU
00ydJaroumxcsi U JOCTYIMHBIM OOOpPYJOBAaHMEM MOXET OBITh MPOBEJAEHA OJHA W3 JIBYX padoT
MPaKTUKyMa.

Ilpakmukym Ne 1

3ananue. OrmnpenenuTe ¢ MaKCUMalIbHOW TOYHOCTBIO CPEIHIOI CKOPOCTh JBHXKEHUS
3EpHBIIIKA MIIIeHA B OYTHUIKE C BOIOH.

Ob6opynoBanue. IlmeHo, HamojgHEHHas BOJAOHM IIaCTUKOBas OYThUIKA C OTPE3aHHBIM
TOPJIBIIIKOM, CEKYHIOMED, JTMHEHKA.

Kpatkoe omnucanue pemenus. [IpoBoauTcst cepusi SKCIEPUMEHTOB IO H3MEPEHUIO C
MOMOUIbI0 CEKYHJOMEpa BPEMEHH IMPOXOXKICHMsS 3€PHBILIKOM IIIEHA B TOJILIIE BOABI HEKOTOPOTO
(UKCUPOBAHHOTO PACCTOSHUS BJOJb BEPTUKAIM. Bbluncisercs cpenHee BpeMs JBHKEHHS 3€PEH.
PaccunTthIBaeTCs cpeiHsAs yCTaHOBUBILASACA CKOPOCTh 3TOTO ABMKEHUS. OLIEHUBAETCS TIOTPELIHOCTb.

Onucanue cxoxkeid padOThl NMPAKTUKyMa: BCEPOCCHUHCKAsl OJMMIIMANa LIKOJIBHUKOB IO
¢u3zuke, peruoHanbHbli 3Tan 2023 r., 3aaaya «Ilmeno u Ba3kocth» [9, 10].

Ilpakmukym Ne 2

3amanue. CobOepure YCTaHOBKY JUIsl 3allycKa IIApUKa B IOJIET C HEKOTOPOH BBICOTHI C
(buKCcHpOBaHHOM rOPU30HTAILHON HayaJIbHOM cKOpocThio. MccnenayiiTe 3aBUCMMOCTD BEPTUKAIBHOMN
Y TOPU30HTAIILHOM KOOPAMHAT IIapuKa Mpu nojete. OnpeaennTe CKOpOCTh IIaprKa B Hayale MoJjera.

Ob6opynoBanue. CrajgbHOM IIApUK, IYCKOBOE YCTPOHCTBO (OTPE30K aTFOMHHHEBOTO
npoduis, MarHUT HEOJAWMOBBIH, JBa CTANbHBIX LIAPUKA), IITATUB C JAKOW M My(]TOH, ManspHbIi
CKOTY, pyJIeTKa, KONUpoBajbHas Oymara.

Kpartkoe onucanue pemenus. OcymecTBisieTcs cOOpka MycKOBOM ycTaHOBKHU. [IpoBomuTcs
cepHs IKCIIEPUMEHTOB IO 3allyCKy LIapuKa B IOJET M W3MEPEHUIO0 KOOPAMHAT MAaJEeHUs IIapuKa
OTHOCHUTENIBHO TOYKM cOpoca. 1o moixydeHHBIM JaHHBIM PACCUUTHIBAETCS HauyalbHas CKOPOCTh
MoJieTa ImapHKa.

Onucanne  cxoxker  pabOTBl  MpakTHUKyMmMa:  MEXIyHapoJIHas  OJIMMIIKMAaja IO
sKcniepuMeHTanbHoi (usuke 2021 r., 3anava «lTymka» [11].



3ansTue 4. [lpocreiilue reoMeTpudecKue u3MepeHust

IlIpakmukym

3ananue. Omnpenenure ¢ MaKCUMaJIbHOM TOYHOCTBIO TOJIUIMHY IPOBOJOKU U BHEIIHUN
JMaMeTp WUIJIbl, IUIOLIA/Jb HApUCOBAHHOW Ha jucre Oymaru ¢urypel, o0beMm Opycka. OueHure
HOTPELIHOCTH.

Ob6opynoBanue. [IpoBonoka, uria OT mIpuua (CO CTOYCHHBIM OCTPHEM), M300pakeHue
burypsr cnoxHoi GopMbl Ha pa3TMHOBAHHON KBaJgpaTamMH Oymare, JI€peBsHHBII OpYyCOK, JIMHEKa,
HITAaHT'€HLUPKYIIb.

Kparkoe onucanue pemenus. [IpoBoasiTcs n3MepeHus TOMINUHBI TPOBOJIOKH METOIOM PSJIOB.
[TpoBomuTCS WM3MEpeHHE AMaMeTpa WIJIBl METOAOM TpoKaTbiBaHusi. IIpoBoauTcs wu3MepeHue
wIomaan GUrypsl METOJOM IO/ICYETa IIOMIAIN IO KJIETKAaM CeTKH M3BECTHOTO mara. [IpoBoautcs
u3MepeHue rabapuToB Opycka U BbIUMCIIEHUE ero o0beMa. OLeHUBAETCS OTPEIIHOCTh U3MEPEHHBIX
BenuuuH. IlpoBoauTcs npoBepka NpPaBUIBHOCTH HU3MEPEHUS JMaMeTpa UIJbl C I[IOMOUIbIO
MITAaHT€HIIUPKYIIA.

3ansrtue 5. 'padpukn 3xcnepuMeHTAJIBHBIX 3aBHcuMoOcTeil. 'paduyeckast 00padoTka JaHHBIX

Jekyua «Odopmienne TpaduKoOB IKCHEPUMEHTAIBHBIX 3aBUCHUMOCTed. [‘paduueckas
00paboTKa JaHHBIX».

OOcyxnaroTcss OCHOBHBIE mpaBuia O(OpMIICHUS TpapUKOB 3aBHCUMOCTEH (DHU3NISCKUX
BEJIMYMH JAPYT OT JIpyra.

Camocmoamenvnan paooma «lloctpoeHue rpagukoB B COOTBETCTBUU C H3YyYECHHBIMU
NpaBUJIAMU C HCIIOJIB30BAHUEM TOTOBBIX TAOJIHI] C JAHHBIMH.

Hcnons3yemple MaTepuasbl: METOAUYECKHME pPEKOMEHIauuu LleHTpanbHOM IIpeaMeTHO-
METOJUYECKOW KOMHCCHU TO OLEHUBAaHUIO odopmieHUS TpadUKOB Ha MPAKTHYECKUX Typax
BCEPOCCUICKON OJIMMITHA/IBI IIIKOJIBHUKOB 110 usuke [12].

3ansaTue 6. O0padoTKa HeJIMHEHHBIX 3aBUCUMOCTEN: JINHeapU3alus, MoAcYeT IJIOIAAH MO
rpagukom, NOCTpoeHHe KacareJbHbIX K rpaduKy

Jexkyua «JIuHeapuzanus SKCIEPUMEHTAIBHBIX 3aBUCUMOCTEM W Jpyrue rpaduueckue
crocoObl 00paOOTKHU TaHHBIX».

OO6cyxnaercss METOJ] 3aMEeHbl MEPEMEHHBIX NpU JIMHEApU3alUU 3SKCIEPUMEHTAIbHbIX
3aBucumocteil. OOcyxmaercs (U3MUYECKUI CMBICHI IUIOMaaM TMOJA TpaguKOM M  YIIOBOTO
K03 puLIMEeHTa KacaTelbHON K TpaduKy.

3ansitue 7. U3MepeHue 3aBUCHMOCTH KOOPAUHATHI TPAHUIIBI 00J1aCTH HAMOKAHUS OT BPeMEHH.
JInneapuszauus 3aBUCUMOCTH

Ilpakmukym

3ananue. Bripexxbre n3 OymaxkHoil candertku neHty JiuHONW 30 cM M mmpuHOi 2-3 cMm.
OnycTtute KOHel OyMa)XHOH JIGHTHI B BOJY M BKIIOUHTE CEKyHIOMep. M3ydnTe 3aBUCHMOCTH
KOOPJMHATHI TPAaHUIIbl 00JIACTH, MPOMUTABILEHCS BOI0H, OT BpeMeHH. Onpenenure Xapakrep 3Toi
3aBHCHMOCTH.

Ob6opynoBanne. CekyHaomep, OymaxkHble candeTku, pyleTka, dyamika [lerpu.

Kparkoe onucanne penreHusi. CTaBUTCS OTBIT IO U3YUEHUIO IBUKCHUS TPAHUIIBI HAMOKAHUS
OymaxkHoi canderku. HMcmonb3yercs 3aMeHa NEpeMEHHBIX IS JIMHEapu3allud 3aBUCHUMOCTU U
MOCTPOCHMS JIMHEHHOro rpaduka, KOTOPBIM BIOCIEACTBUHU IO3BOJISIET CYAWTH O KOHKPETHOM
XapakTepe 3aBUCUMOCTH.

Omnucanue cxoxei padoTel mpakTukyMma: [5], 3amada Ne 32 «Hamokanue TkaHm».



3ansTue 8. U3yueHue ynpyroro rucrepesuca

IlIpakmukym

3aznaHue. 3aKpenuTe ¢ MOMOILBIO 3aKUMa JIMHEHKY Ha ctoie. [IpoaensTe qyxKy 3axuMa B
KOJIBLIO OaHKOBCKOM pe3MHKH. 3alenuTe KpPIOYKOM JMHAMOMETpa KOJIbLO pe3uHKu. M3mepbre
3aBUCUMOCTb JUIMHBI PE3UHKU OT PACTATMBAIOLIEH CUJIbI IPU HArpyske (pacTsyKeHUM) U pasrpyske.
ITpoBenute m3mepenust ¢ mwaroM B 0,5 H, npu xaxaom u3mepeHuu aenaiire 3aaepxky B 30 c.
[TocTpoiiTe rpad K U3MEPEHHOI 3aBUCUMOCTH, ONUIINTE ee XapakTep. CrenaiTe mpeanoaoKeHus o
OpUYMHAX HaOIroAaeMoi 3aBUCUMOCTH. PaccuurtaiiTe, B Kakux mpeaenax JIEKHUT KOI((UIUEHT
JKECTKOCTH PE3MHOBOTO KOJblia. Mcronb3ys MONMy4YEeHHBIE NAHHBIE, PACCUYUTANTE, KAKYI0 YHEPIHIO
NOTJIOTUIIA PE3UHKA 3a BpeMs IIPOBEIACHUS U3MEPEHUH.

Ob6opynoBanue. Jluneiika, 3a)KuM, ITHHAMOMETP C IpenesnoM u3Mmepenuid 5 H, pesuHoBoe
KOJIBIIO (pe3WHKa JJ11 0AHKHOT), CEKYHIOMED.

Kpatkoe omnucanue pemieHHs. BpIonHAETCA ONBIT IO HM3YyYCHUIO 3aBUCUMOCTH CHIIBI
YIPYTOCTH PE3UHOBOIO KOJIbLA OT €r0 JUIMHBI IIPU NOCTENIEHHOM YBEJIUYEHUU U IPU MOCTEIEHHOM
YMEHBIICHUN pacTAruBamomieil cuiel. HabOmiogaercss sBIeHHWE YHpyroro rucrepesuca. /JlBe
HOJIy4EeHHBIE KCIIEPUMEHTAIbHbIE 3aBUCUMOCTH HaHOCATCS Ha oauH rpaduk. I[IpoBonutcs anamus
IIOJIyYEHHBIX PE3YyJIbTATOB.

3ansaTue 9. Haxoxnenue Mmacchbl JIMHEHKH M IINPHLA € IOMOIIBI0 YPABHOBEIIMBAHNUS pblyara

Ilpakmukym

3aganue. OnpenenuTe ¢ MAaKCUMaJabHOW TOYHOCTBIO MACCY IIIIPHULIA U MAcCy JIMHEUKHU.

Ob6opynoanue. [lnpur o6bemom 20 mut, TUHEHKA, CTaKaH C BOJIOM.

Kpatkoe onucanue pemenus. K KoHIy IMHENHKH, KOTOpask UCHOJIb3YETCS B KAUECTBE pbluara,
NOJIBEIIMBAETCS IUNpuL. M3mepsercs 3aBUCUMOCTh KOOPAMHATHI TOYKU OIOPBI yPAaBHOBEIIEHHOTO
pblyara ot o0beMa Bo/ibl B HmpHiie. [1o mosryueHHbIM JaHHBIM ONpEAEISIOTCS Macca IIPULIA U Macca
JIMHEVKH.

Onucanue cxokedl paOOTHl MPAKTHUKyMa: PerMOHaNbHbIN 3Tanm onumnuansl uM. JDk. K.
Makcgenna no ¢uzuke, 2014 r., 8 knacc, 3agaua «HenecTpyKTUBHBIN aHATH3Y.

3ansaTue 10. U3mepenue ko3Q¢uuneHTa IHepreTH4eCKUX MOTEPb NPH OTCKOKe HIAPHKA OT
MOBEPXHOCTH

Ilpakmukym

3ananue. IlpoBemute wuccnenoBaHHME 3aBUCHUMOCTH BBICOTBI OTCKOKa UIapuUKa I0OCIE
COyZAapeHusi ¢ IOBEPXHOCTHIO CTOJa OT BBICOTHI cOpoca. [IpoBeanTe ONBIT AJis IBYX THUIIOB IIAPUKOB.
Onpenenure XxapakTep 3aBUCUMOCTH.

Ob6opynoBanue. Illapuk a7 HACTONBHOTO TEHHHCA, PE3MHOBBIA LIAPUK «IIONPBITYHY,
pyJIeTKa, MAIIIPHBIM CKOTY.

Kpartkoe onuncanne pemenus. IIpoBoauTCa ONBIT MO0 U3MEPEHHUIO BBICOTHI OTCKOKA MIApPHKa
10CJIE€ COYAAapeHHs C MOBEPXHOCThIO FOPU30HTAIBHOIO CTOJA B 3aBUCMMOCTH OT BBICOTHI cOpoca.
W3mepenus poBOAATCS IS IBYX THUIIOB IAPUKOB. [[J1s1 pe3MHOBOIO IapUKa 3aBUCUMOCTbD SIBIIIETCS
IPSAMOM NPONOPLUOHATIBHOCTBIO, Ui IapUKa OT HACTOJIBHOIO TEHHUCA 3aBUCUMOCTb HE SIBIISETCS
TakoBOil. O0CYKIat0TCsl BO3MOKHBIE TPUYMHBI TOJIYY€HHBIX PE3YJIbTaTOB.

3ansaTue 11. Onpenenenne TeNI0EMKOCTH TBEPAOIo Tesa
IlIpakmukym
3ananue. OnpeaenuTe ¢ MAKCUMaIbHOM TOYHOCTBIO TEMIOEMKOCTh IPY3HUKa.
Ob6opynoBanne. ['pysuk maccorr 50 r, crakan oOsemom 0,2 71 ¢ BOJOW KOMHATHOM
TEeMITepaTypbl, EMKOCTh C TOPSYEH BOJIOH, IBa TEpMOMETpa, calipeTKH, MOTHOC, HUTh.



Kparkoe onucanme pemenus. [IpoBOAUTCS ONBIT MO M3MEPEHHUIO TEIJIOEMKOCTH Tpy3HKa
METOJIOM IE€PEHOCA €r0 M3 XOJIOAHOM BOABI B ropsuyro. OLEeHUBAETCs U3MEHEHUE TEMIIEpaTyphl
XOJIOTHOM BOJIBI 32 CUET IOJIyYEHUSI KOJIMUYECTBA TEIJIOTHI OT TOPSIYEro IPy3UKa.

3ansTue 12. U3mMepeHune TeMneparypbl PyK 3KCIIEPUMEHTATOPA M JaBJIeHUS, KOTOPOe MOTYT
€03/1aTh €ro Jerkue

Ilpakmukym

3ananue. 1) Onpenenute BHyTpeHHee ceueHue TpyOku. [loacoequuuTe K mmpuiy o0beMoM
20 M TpyOKy ¢ ITOMEIICHHON B HEE Karuled BOJbI. 3aKMHUTE IIPHUIL B JIAJIOHAX M HarpeBalTe ero
TakuM 00pa3oM B TeueHHe S5 MuHYT. M3MepbTe MepeMelnieHue Karwik mo Tpyoke. Mcmombsys
MOJIyYeHHBIE JIAHHBIE, OLICHUTE TEMIIEPATYPY PYK IKCIIepUMeHTaropa. 2) JloxauTech, KOT1a UIpHuil
CHOBa MPUMET KOMHATHYIO TeMIeparypy. BayBas Bo3ayx B cBOOOAHBIN KOHeEI TPYOKH, U3MEPbTE
nepeMenieHre Kariyd NP MaKCHUMalbHOM JaBJICHHWU BO3/1yXa, CO3/1aBa€MOM Ha KOHIIE TPYOKH.
Wcnonb3yss TONlydeHHBIE [@HHBIE, OLIGHUTE JaBJICHUE, KOTOpPOE MOTYT CO3/aTh JIETKHE
AKCIIEPUMEHTATOpA.

O6opynosanue. [Inpui o6emom 20 M1, TpyOKa OT MHPY3MOHHOM CUCTEMBI, BOJIa, TMHEWKA,
CEKYHJIOMED.

Kpatkoe onucanue pemenus. 1) K mmpuny odsemom 20 mii nmoacoeaussiercs Tpyoka c
MOMEIICHHOM B Hee Karuiel Boabl. [lnpuil HarpeBaeTcst pykaMu, U3MepsieTcs MepeMelIeHIe Kari
no Tpyoke. Ha ocHOBe NaHHBIX O CeYeHHU TPYOKH M 00beMe BO3[yXa B IINMPHIIE PACCUUTHIBACTCS
TeMIepaTypa pyK 3KcnepuMenTaropa. 2) Mcnonb3ys Ty K€ yCTaHOBKY, SKCIIEPUMEHTATOP CO3JAeT
JABJICHHE BHYTPU CBOOOJHOTO KOHIa TpyOku. Karuist Boasl mepememniaercs mo Tpyoke. Ha ocHoBe
JTAHHBIX O €€ CMEIICHUH OIIEHUBAETCS JaBJICHUE, KOTOPOE MOT'YT CO3/1aTh JIETKHE SKCIIEPUMEHTATOPA.

Onucanne cxoxeil paboOThl THpakTHKyma: 1) 3aKIIOUUTENBHBIA STal BCEPOCCUMCKON
OJINMIIMA/AbI IIKOJIBHUKOB, 2023 1., 10 knacc, 3agada «Haceiennsiid napy», nyHkt Ne 1 [13, 14].

3ausrtue 13. DpdexTuBHBIN KOIPPUIHEHT KeCTKOCTH cucTeMbl. Onpenenenne moayas FOura
NMPOBOJIOKH € MOMOIIBI0 pbryara. Onpenenenne npeaesa ynpyrou gegopmanumn

Ilpakmukym

3ananue. OnpeaenuTe ¢ MaKCUMalIbHOM TOYHOCTHIO Mo1yJib KOHra mpoBoJIOKH.

Ob6opynosanue. llITatuB ¢ AByMs nankamu, IPOBOJIOKA, JIMHEWKA AepeBIHHAs IIUHOM S0 cM,
rpy3sl Maccoit o 50 r, ABa KaHLEIAPCKUX 3aKHMa.

Kpatkoe omnwmcanue pemnenus. JIuHelika TOJBEIIMBAeTCS Ha IPOBOJOKE TaK, YTOOBI
MOJTYYUJICS CUJIbHO HEPABHOIUJICYMH phIyar. bamKHHII K TOYKE MOABECa KOHEL TOPU30HTAIBHOM
JIMHEVKH OMHUPAETCS CHU3Y Ha JIaNKy mTaTtuBa. K I1pyromMmy KOHIY JIMHEHKHU MTOABEIIUBAIOTCS TPY3bI.
N3mepsieTcs 3aBUCHMOCTh CMELIEHUS KOHIIA JIMHEUMKH, K KOTOPOMY IOJBEIIMBAIOTCS I'PY3bl, OT UX
CyMMapHOU Macchl. Ha OCHOBE MOJy4EHHBIX JAHHBIX U T€OMETPUUYECKUX I[MAPAMETPOB YCTAHOBKHU
paccuMThIBaeTCs MOysb HOHra mpoBOJIOKH.

Onucanue cxoxel paboTel npakTukyma: [6], 3amaga Ne 9.30.

3ansaTue 14. U3smepenne ko3(pPpunueHTa NOBEPXHOCTHOI0 HATSIZKEHUSI METO0M OTPbIBA

Ilpakmukym

3ananue. [lpuaymaiite crnoco0® wu3MepeHus CHIIbI, KOTOpPYIO TpeOyeTrcs HpHIOXKUTh K
IPOBOJIOYHOM paMKe JUIs TOT0, YTOObI OTOPBATH €€ OT MOBEPXHOCTH BOJIBL. [IpoBeuTE SKCIIEPUMEHT
U OLIEHUTE KO()(PUIIMEHT TOBEPXHOCTHOTO HATSXKEHUS BOJIBI.

Ob6opynoBanue. KroBeTa mmpoxas ¢ BOJ0H, MPOBOJIOKA, BECHI, HUTb.



Kpatkoe onucanune pemenus. [IpoBoauTCs ONMBIT IO U3MEPEHUIO CUJIBI OTPHIBA MTPOBOJIOYHOM
paMKH OT TMOBEPXHOCTHM BOJBI MpHU pPa3IUYHbIX MepuMeTpax pamku. [IpoBoautcs oneHka
KO3 UIMEHTa TOBEPXHOCTHOTO HATSKEHUS BOJIBI.

Onrcanue cxoxeu padoThl mpakTukyMma: [7], 3amaua Ne 331.

3ansaTue 15. Onpenenenne T0UKH pocbl. 3HAKOMCTBO € JJIEKTPHYECKHM KOHAEHCATOPOM

Ilpaxmukym Ne 1

3ananue. OLEHUTE BIAKHOCTh BO3/1yXa B KOMHATE.

Ob6opynoBanue. [IpoOupka cTekisiHHAs, MaJeHbKUE KYCOUYKU JIbJla, TEPMOMETP, Tabiuia
3aBUCUMOCTH JIaBJICHUS HACBIIIEHHOT'O IIapa BOJbI OT TEMIIEPATYPBHI.

Kpartkoe onucanue pemennsi. B mpoOupKy ¢ BoJ10M TOCTENIEHHO JOOABIISIOT KYCOUKH JIbJIa U
JOKUJAIOTCS MOMEHTA BBICTYIUICHUS Kalelb POChl HA MOBEPXHOCTU MpoOupku. Ilo moiaydeHHbIM
JAaHHBIM O TEMIIEPAType TOYKE POCHI C MOMOIIBI0 TAOIUIBI 3aBUCUMOCTH JIaBJICHHS HACBHIIIEHHOTO
1apa BoJibl OT TEMIIEPATypbl OIIPEIEISIETCS OTHOCUTENIbHAS BIAXKHOCTh BO3/1yXa B KOMHATE.

Onucanne cxoxkel paboTel npakTukyma: [8], rimaBa Ne 3, maGoparopnas padora Ne 9.

Ilpakmukym Ne 2

3ananue. Onpenenure ¢ MaKCUMaJIbHOM TOYHOCTBIO OTHOUIEHUE JIEKTPHUUECKUX €MKOCTEH
JIByX KOH/IEHCAaTOPOB.

O6opynoBaHue. J1Ba 3JEKTPOJUTHUYECKUX KOHJEHCATOpa, BOJBTMETp, OaTapeiika,
COEIMHUTENbHBIE TPOBO/IA.

Kparkoe omnucanme pemenus. [IpoBoaurcst onmbIT mo 3apsiake KOHAEHCATOpa OT APYroro
3apaHee 3apsUKEHHOro KOoHJieHcaTopa. M3MmepsitoTcsl HalpspKeHHs Ha KOHAEHcaTopax JI0 U Ioclie
noaktoueHu. O1eHnBaeTCS OTHOIIEHHE €MKOCTEH KOHACHCATOPOB.

Onucanue cxoxkel paboThl mpakTukyma: [6], 3amaya Ne 10.22.

3austue 16. U3yuyenue npouecca pa3psiiku KOHAeHCATOPa

Ilpakmukym

3ananue. M3yuuTe 3aBUCUMOCTh HANpsOKEHUS HA KOHAEHCATOpEe OT BPEMEHH MPH €ro
paspsaake. OnpenenuTe eMKOCTb KOHAEHCATOPA.

O6opynoBanue. DIEKTPOJIUTHUYECKUN KOHJIEHCATOP, BOJBTMETp, OaTapeika, CEeKyHIOMeEp,
COCMHUTENbHBIE TIPOBO/IA.

Kpatkoe omucanme pemieHusi. [IpoBoauTcss u3MepeHUE 3aBUCUMOCTH HANpSHKEHUS Ha
pa3pspKaroIeMcsl KOHIeHCAaTope OT BpeMeHu. [lenaercs olieHka eMKOCTH KOHAeHcaTopa. B kauecTBe
COIIPOTUBJICHUSA I Pa3pAAKU KOHACHCATOPA BBICTYIIACT BHYTPECHHEC COIMMPOTUBIICHHUE BOJIBTMETpPA.

Omnucanue cxoxein padoThl nmpakTukyma: [5], 3amaya Ne 10 «M3ydenne cBeroanona» (4acthb
Ne 1).

3ansaTue 17. Onpenesnenue yaeJbHOT0 CONPOTHBJIEHUSI MATEPHUAJIA IPOBOJOKH

Ilpakmukym

3ananue. OnpeaenuTe yaeIbHOE COIPOTUBIEHUE TPOBOJIOKH.

Ob6opynoBanue. /[Ba mynpTHMETpa (B peKHME BOIBTMETPA 1 aMIIEpMETPa), COSAMHUTEIIHHBIS
poBoJia, baTtaperika, 00pa3Ibl MPOBOJIOKH, TWHEHWKA, MUKPOMETP.

Kpatkoe onucanue pemenus. VMccneayemass mpoBoJIoka COEIUHSIETCS MOCIIEI0BATENbHO C
aMIepMeTpoM U TOJKIouUaeTcst K Oarapeiike. [lapamiensHO y4acTKy MPOBOJOKH TMOAKITIOYAETCS
BOJIbTMETp. W3 OTHOIIEHUS TMOKa3aHW MPUOOPOB PACCUUTHIBACTCS COMPOTHBICHUE Yy4acTKa
IIPOBOJIOKH, TIOCJE YEro M3MEPSIOTCS €ro reoMeTpuyeckue pasMephl. M3 momydeHHBIX JaHHBIX
oTpezeNsieTcsl yelbHOe COIIPOTUBIEHNE MaTepHalia, U3 KOTOPOro U3rOTOBJIEHA MPOBOJIOKA.



Omnucanne  cxoke  pabOTBl  TpakTUKyMa:  MeXayHapoiHash — OJMMIIHAAa  T0
SKCIepUMEHTaNbHOM pusuke 2022 r., 3anaua «Majoe cOnpoTUBICHUEY.

3ansTue 18. U3MepeHue BOJIbT-aMIIEPHOM XapaAKTEPUCTUKHU MOJYIPOBOJIHUKOBOI0 JH0A

Ilpakmukym

3ananue. M3mMepbTe 3aBUCMMOCTD CHIIBI TOKA, IPOTEKAIOIIEr0 Ye€pe3 U0/, OT I10aBacMOro
Ha HEro HampspKeHUs (B MPsIMOM U 0OpaTHOM HampasieHuu). [loctpoiite rpaduk BOIBT-aMIEpHON
XapaKTEPUCTUKH TUOAA.

Ob6opynoBanue. BonbT™MeTp, aMnepMerp, COeIMHUTENbHbBIE MPOBOJIA, MOIYIPOBOIHUKOBBIN
MO/, MaKEeTHas TiaTa, IepeMEHHbIN pe3ucTop, baTapenka.

Kparkoe omnucanue pemenus. IIpoBoautcs skcriepumeHT no usMmepenutro BAX nuona B
PsIMOM U OOpPAaTHOM HampaBiICHUH.

Onucanue cxokei padoThl mpakTukyMa: [8], rmaBa Ne 4, maboparopHas padota Ne 9.

Bropoii rox o0y4yenust

3ansitue 1. OneHka BeJMYHHBI TOPU3OHTAJIBHON COCTABJSIIONIE MATHUTHOH HMHIYKIHH
MATHUTHOTO M0Jis1 3eMJIn

Ilpakmukym

3ananue. OueHuTe MOyJIb TOPU3OHTAILHOM COCTABIIAOINIEH BEKTOpA MArHUTHON MHAYKLIUN
MarHuTHOTO TIOJI 3eMIIH.

O6opynoBanme. Kommac, conenoun (mmamerp 10 cm, 150 BuTKOB), 1aOG0OpaTOpHBIN OJIOK
MUTaHUS, TPAHCTIOPTHUP.

Kpatkoe omucanume pemenus. [IpoBoguTcss  SKCHEpUMEHT 1O  ONPEACNICHUIO
MIPOCTPAHCTBEHHOW OpPWEHTAIMM BEKTOpAa WHAYKIMM MAarHUTHOTO TIOJS, CO3/JaBaeMOr0 Ha OCH
COJICHOW/Ia TIPH CYINEPIO3UIMU MAarHUTHOTO TOJs 3eMJIM W MarHMTHOTO TOJS COJICHOWZIA, B
3aBHCUMOCTH OT CWJIbI TOKAa B BHUTKax cojieHouza. [lo 3Toi 3aBUCHMMOCTH OIpenenseTcss MoIyib
TOPU30HTAJIBHON COCTABJISAOLIEH BEKTOpAa MATHUTHOM MHAYKIIUM MarHUTHOTO OISl 3eMITH.

Onucanue cxoxel paboTel npakTukyma: [8], rinasa Ne 4, mabopaTopHas padora Ne 12.

3ansaTue 2. 3MepeHue 3aBUCMMOCTH BeJIMYUHbI MATHUTHON MHIAYKIUM MATHUTHOTO MOJS
MArHUTA OT PACCTOSIHUS

Ilpakmukym

3amanue. M3yunte 3aBUCUMOCTh BEIWYMHBI MArHUTHOW WHAYKIIMM MarHUTHOTO TIOJIS
MIOCTOSIHHOTO MarHuTa Ha €ro MpoAO0JIbHON OCH CHUMMETPUHU OT PACCTOSIHUS MEXAY IIEHTPOM MarHuTa
Y TOYKOW U3MEPEHU.

O6opynoBaane. CmapThoH C TPEeayCTAaHOBICHHBIM MPOTPAMMHBIM OOECIICYCHHEM ISt
M3MEPEHHS BETMYMHBI MATHUTHOTO TIOJIS, IMIHHAPUYECKUA MarHUT, JIMHEWKA, MASIPHBIA CKOTY.

Kpatkoe ommcanue perienus. C MOMOIIBI0 JaTYMKOB CMapT(oHA MPOBOTUTCS MPSIMOE
M3MEepEeHNe BEIMYMHBI MATHUTHON WHAYKIIMA MarHUTHOTO TOJIS Ha OCH IIJIWHIPUYECKOTO MarHuTa
B 3aBHCHUMOCTH OT PaCCTOSIHUSI IO HETO.

3anstue 3. Ha0aroneHue MAarHUTHOTO TUCTEPe3nca

IlIpakmukym

3ananue. HamoraliTe HECKOJIBKO BUTKOB M30JMPOBAHHOIO MPOBOAA HAa LUIMHIPHUYECKYIO
YqacCThb JIAIIKU IITaTUBA. HOJIHGCI/ITG TOPEII JIAITKH OJIU3KO K MOI0KEHUIO JaTdyuKa MaroHuTHOI'O I10JIA
MoOubHOTO Tenedona. [lonaliTe anexTpuueckuii Tok B mpoBoA. M3mMepbTe 3aBUCHMOCTD BETMYMHBI



UHIYKIIMY MArHUTHOT'O TI0JISl Ha TOPIIE JIAKH OT CHJIBI IPOTEKAOIIETO Yepe3 MPoBo TOKa. J{jist 3Toro
BHaAYaJje MOBBIIIANTE 3HAYCHUS CHIbI MPOTCKAIOMICTO TOKA 1O MAKCUMAJIbHO BO3MOYXHOT'O 3HAUCHU A,
a II0TOM ITOHMKANUTE A0 HYJICBOT'O 3HAYCHUS. 3aTreM cMeHUTE MOJIAPHOCTD MOAKIIOYCHUA HCTOUYHHUKA
TOKa ¥ MOBTOpHTE OMBIT. [locTpoiiTe rpaduk, OMUCHIBAIONIMNA 3aBUCUMOCTh BEJIMYMHBI MArHUTHOM
UHIYKIMU HA TOPIIE JIAITKK OT CHJIbI IIPOTEKAIOIIET0 Yepe3 MPOBO/] TOKA.

O6opynoBanne. CmapTdoH ¢ MPEAyCTAHOBICHHBIM IMPOTPAMMHBIM OOECIICUYCHUEM JIJIst
HU3MCPCHUSA BCIIMYMHBI MArHUTHOI'O ITOJIA, IITATHUB C ABYMS JIAIIKaMU, OJJHA U3 KOTOPLIX JOJIZKHA 6BITB
JKEJIe3HOM (MM APYToil JKENIe3HbIN CepACUHHUK), Ta00PATOPHBIN HCTOYHUK MTUTAHUS, OJHOKHIbHBIN
U30JMPOBAHHBIA IPOBOJ, BBIICPKUBAIOIINN MaKCUMaJbHBI TOK J1aDOPATOPHOrO HCTOYHHUKA
IIUTaHUA.

Kparkoe omnucanue pemenus. Jlanka mraruBa OOMaThIBACTCS HECKOJIBKUMHU BHUTKAMU
TOJICTOTO H30JUPOBaHHOTrO MpoBoaa. C TMOMOIIBI0 JabOpaTOPHOro HCTOYHHUKA MUTAHHUS uepe3
IPOBOJI TPOIMYCKAETCs CKTpHueckuil ToKk. CHadaia TOK MPOIYCKAIOT B OJIHOM HANpaBJICHUHU C
MOCTCIICHHBIM YBCIMYCHHUEM CHUJIbBI TOKA M €€ IMOCICAYIOIINM YMCHBUICHUCM, IIOTOM IPOLCAYPY
IMOBTOPAIOT JIA IIPOTUBOIIOJIOKHOI'O HAIIPAaBJICHUA TOKA. HpI/I 9TOM U3SMCEPACTCA BEJIMYMHA MHAYKIIUA
MarHUTHOTO TIOJII HA TOpIE JIAIKK IITaTHBA C IMOMOIIbI0 MOOWIbHOTrO Tenedona. Ctpoutcs
3aBUCHMOCTh BEJTHYUHBI HHIYKIIUM MATHUTHOTO IOJISI OT CHJIBI IIPOTEKAIOIIETO Yepe3 MPOBOJ TOKA.
OO6cyxaaercst MOTY4YeHHBIN TpadyK U SBICHHE MAarHUTHOTO TUCTEPE3HCA.

3anstue 4. U3yyenne padboThI JIEKTPOABUTATENS U JUHAMO-MAIINHBI (4acTh 1)

Jekyusa «NEeKTPOABUTATENDb U AJIEKTPOTEHEPATOPY.

OO6cyxxnaercss HUCTOpUS HW300pPETEHUS DJICKTPOABUTATENSI U COBEPIICHCTBOBAHUS €r0
KOHCTPYKIMU. ONHUCBHIBACTCS BHYTPEHHEE YCTPONCTBO SJEKTPOABUTATENS W DJIEKTPOreHEpaTopa.
Pas0uparotcs TeopeTrueckue 3aauu Mo JaHHOU TeMe.

3austue 5. U3yyenune paGoThl 3JIeKTPOABUTATEISA U JTUHAMO-MAIINHBI (4aCTh 2)

Ilpakmukym

3ananue. 1) IlpoBenute cepuro 3KCHEPUMEHTOB M HM3MEPHTE 3aBUCUMOCTH CHJIBI TOKa,
BbIpabaThIBa€MON TE€HEPAaTOPOM, OT BEIMYMHBI MOMEHTA CHJIbI, HPUIOKEHHOTO K €ro Baiy. 2)
[TpoBeauTe ceprio FIKCIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTh BETMYMHBI HAIIPSKEHHUS, TOAHHOTO Ha
AIIEKTPOJIBUraTelNlb, OT YAaCTOTHI €r0 BpallleHUsI U MEXaHWYECKOM Harpy3KH €ro Bajia.

OO6opynoBaHue. DIEKTPUYECKHMH MOTOPYMK C PpPEAyKTOpOM, HabOp TIpy30B, peocTar,
COEJMHUTENIbHBIE TPOBOJA, J1a0OpaTOPHBIM HMCTOUYHUK THUTaHMS, MYJIBTUMETp (aMmIepMmerp),
CEKYHJIOMED.

Kpatkoe onucanue pemenus. [IpoBoAsSTCs ONBITH 10 U3MEPEHUIO 3aBUCUMOCTH CUJIBI TOKA,
BbIpabaThIBa€MON TIeHEepaTOpoM, OT BEJIMYMHBI MOMEHTA CHIIbI, NPUIOKEHHOTO K €ro Baiy.
[TpoBOAMTCA OMBIT IO U3YYEHUIO CBSI3U BEJIMYMH HANPSIKEHUS, TOJAHHOTO Ha DJIEKTPOJIBUTaTelNb, OT
YacTOTHI €r0 BpallleHUsI U MEXaHWYEeCKOW Harpy3KHu ero Baja.

Onucanne cxoxux paboT mnpaktukyma: 1) MexayHapoaHas oJuMOMaga IO
sKcriepuMeHTanbHoN (usuke 2018 r., 3amaua «MOTOpPUUK € peayKTOpom», TyHKTBI NeNe 1-4; 2)
MesxayHapoaHasi OJIMMITHA/IA 10 SKCHepuMeHTanbHol ¢usnke 2022 1., 3agaua «DoHaphy», MyHKTHI
NeNe 1-4.

3ansatue 6. U3yyeHue 3aBHCHMMOCTH MepUOAAa KOJeOaHMH JMHEHKM HAa NWINHAPUYECKOM
NMOBEPXHOCTH OT PaJHyCa ee KPUBHU3HBI

Ilpakmukym

3amanue. OnpenenuTe XxapakTep 3aBUCHMOCTH MEpHOIa KOJeOaHUH JIMHEWKH, MTOJT0KEHHON
Ha HUIMHAPUYECKYIO IOBEPXHOCTh, OT PaiNyca KPUBU3HBI 3TON TOBEPXHOCTH.



O6opynoBanne. Habop mwIMHIPOB pa3HOro paguyca (HampuMmep, Ppa3IMYHbBIC
LWIMHPUYECKUE COCYAbl), TUHEINKA, CEKYHIOMED.

Kpartkoe onucanue pemenus. [IpoBoaurcs cepust NpsMbIX U3MEPEHUN 3aBUCUMOCTH IIEPHO1a
KoJIeOaHUH JIMHEHKY, IT0JI0’KEHHON Ha HMIMHAPUYECKYIO IOBEPXHOCTh, OT paJuyca KpUBU3HBI 3TOH
noBepxHoctu.  Mcnonp3yrorcs  MeTOAbl  JIMHeapu3aluMuM M IpadUyecKkoro - aHaiuusa
AKCIIEPUMEHTAJIbHBIX ITaHHBIX.

3ansaTne 7. U3ydyeHue 3aBUCMMOCTH AMILIMTYAbI KOJIEOAHUI MNPYKUHHOTO MASITHUKA OT
BpeMeHH

Ilpakmukym

3amanue. M3MepbTe 3aBHCMMOCTh AMIUTUTYABI 3aTyXamoOIUX KoOJeOaHHH TMPYKHUHHOTO
MasiTHUKa OT BpeMmeHH. [IpoBeppTe rumore3sy 00 SKCIOHEHIIMAIHLHOM XapakTepe IOIYy4eHHON
3aBHCUMOCTH.

Ob6opynosanue. [Ipyxuna ot nuHamMomMeTpa ¢ npeaenom usmepennit 1 H, rpy3 maccoit 150 r,
CEKyHJIOMEp, IITATUB C JIANKOU U My(TOH, TUHEHKA.

Kpatkoe omnucanue pemenusi. [IpoBoauTcs SKCIEpUMEHT MO MPSIMOMY H3MEPEHUIO
3aBHCHUMOCTH aMIUIUTY/IbI 3aTyXaoIUX KoieOaHUi MpYy>KMHHOTO MasiTHUKA OT BpeMeHH. CTpouTcs
rpaduK UCCIIETOBAaHHON 3aBHCUMOCTH B JINHEAPU30BAHHOM BHJIE.

3ansTue 8. U3MepeHne aKTHBHOIO M PEAKTHBHOI'O CONPOTHUBJIEHUH KATYIIKU HHIYKTHUBHOCTH

Ilpakmukym

3amganue. CoOepuTe MEKTPUUYECKYIO IIETb U3 MOCIEI0BATEILHO COSAMHEHHBIX PE3UCTOpa U
KaTyIIKd MHIYKTUBHOCTH. [IpoBeanTe M3MepeHHe 3aBUCUMOCTH HANPSHKCHHUS Ha PE3UCTOpE OT
YacTOTHI MOAABAEMOI0 Ha ATy Lielb HanpshkeHus. [1o moaydyeHHBIM TaHHBIM ONpEAETUTEe AKTUBHOE
COMPOTHUBIIEHUE U PEAKTHUBHOE COMPOTHUBIIEHHWE KATYIIKU WHIYKTUBHOCTU. Paccuuraiite
WHIYKTUBHOCTH KaTYIIKH.

Ob6opynoBanne. Karymka HHIYKTHBHOCTH, PE3UCTOP C COMPOTHBICHHEM, OJHM3KUM K
AKTUBHOMY COTPOTHBIICHHUIO KATYIIKHM HMHIYKTUBHOCTH, COEIUMHHUTENBHBIE MPOBOJAA, TEHEpaTop
HU3KOW 9acTOTHI, OCHUIUIOTPpad WK BOIBTMETP MEPEMEHHOTO HATIPSIKEHUS.

Kparkoe ommcanme pemrenusi. CoOupaercss dJeKTpHyecKas IIelb W3 TOCIEI0BATEIBHO
COCIMHEHHBIX PE3WCTOpa W KATYIIKH HWHAYKTHBHOCTH. Ha 3Ty 1menp momaercss mepeMeHHOe
HanpspkeHue. [IpoBoauTcs HM3MeEpeHHe 3aBUCUMOCTH HAMpPsDKEHUS Ha PE3UCTOpe OT YacTOThHI
M0JIaBaeMOr0 Ha IeNb HaMpsDKeHUs (aMIUIMTY/Aa HampshDKeHHs Ha Bcell nenu moctosHHa). [lo
HU3KOYAaCTOTHOW oOyacTh TpaduKka OmpenenseTcs aKTUBHOE CONPOTHUBICHHE  KATYIIKH
WHIYKTHBHOCTH, TI0 BEBICOKOYACTOTHOM YacTH OINPEIEINeTCS] HHAYKTUBHOCTD KaTYIIKH.

3ansaTue 9. 3syk. Ocumiiorpamma 3Byka. CriekTp 3ByKa

Jlexkyua «BBeieHNE B SKCIEPUMEHTAIBHYIO aKYCTUKY.

BBoasTcss ocHOBHBIE TOHATHUS aKycTHKH. OOCyXIaeTcs MeXaHUKa pPaclpOoCTpaHEHUS
aKyCTHYeCKHX KoJjieOaHuil. BBoauTcs nonsTHe TOHA U 00epTOHA.

OO6cy)aar0Tcss METO/IbI UCCIIEJOBAHNUS 3BYKOBBIX CUTHAJIOB.

Ilpakmukym

3ananue. [IpoBeaure cepuro SKCIEPUMEHTOB 110 3aIUCH OCLUIIJIONPAMM U CIIEKTPOB INIACHBIX
3BYKOB OJIHOM 4acToThl. ONUIIUTE OCHOBHBIE OTIMYMS B OCLMJLIOTPAMMAaxX ISl Pa3HBIX IJIACHBIX
3ByKOB. OTBEThTE Ha BOIPOC, TOCTATOYHO JIM JJISi ONMUCAHMUS KAKOro-JI1OO 3ByYaHUs OHOH JIUIIb
CHEKTPOrpaMMbI?

O6opynoBanue. IlepcoHanbHBI KOMIBIOTEp € MHUKpPOQOHOM WM cMapTPoH ¢
IpelyCTaHOBJICHHBIM POTPAMMHBIM 00€CIIEYEHUEM.



Kpatkoe omnucanme pemenusa. IlpoBoautcs cepus SKCIEPUMEHTOB IO MOJYYEHUIO
OCIIMJUIOTPAaMM M CHEKTPOB TIJIACHBIX 3BYKOB OJHOM 4YacTOTHI. [IpOBOAUTCS CpaBHUTENIbHBIA U
KaueCTBEHHBIN aHAJU3 OCHUJUIOIPAMM U CIIEKTPOB.

Onucanne  cxoxeil  paboThl  mOpakTHKyma: MexayHapoaHas  OJUMIMaAa IO
skcriepuMeHTaIbHON (pusuke 2017 1., 3a1a4a «AKYCTHUECKHE PE30HATOPBD», 9acTh No 1.

3aunsatue 10. Ctosune MexaHu4ecKne BOJIHbBI

Jekyua «Ctossune MeXaHUYeCKUE BOTHBD.

OO6cyxaercss MEXaHHUKa CTOSIMMX BOJH B OJHOMEpHOU cpene. PaccMmarpuBaroTcst mpumMepsl
Pa3IMYHBIX TPAHUYHBIX YCIOBHM.

IlIpakmukym

3ananue. [logyiiTe B mpobupky Tak, yToObl OHa Hayana 3By4arb. [IpoBenuTe H3MepeHue
3aBHCHUMOCTH YaCTOThI OCHOBHOT'O TOHA M MEpPBOro o0epToHa BO3AYLIHOTO CTOJ0A B MPOOUpPKE OT
BBICOTBI ATOTO CTOJI0a. J{71s1 M3MEHEHHSI JUIMHBI BO3yITHOTO CTOJI0A 3alOJIHIUTE TPOOUPKY BOAOH.
Ornpenenure CKOPOCTh 3ByKa B BO3yXE.

O6opynoBanue: IlepcoHanbHblii KOMIBIOTEp ¢ MHKPOGOHOM wiIHM cMapTQoH ¢
MpelyCTaHOBJICHHBIM MPOTpaMMHBIM oOecriedeHreM, IpooupKa, Boia, TMHEHKA.

Kpatrkoe omnucanune pemenus. IlpoBoauTcs cepusi SKCIEPUMEHTOB 10 H3MEPEHHIO
AKyCTHYECKOTO CIEKTpa 3By4YaHUs MPOOMPKH, BO3HMKAIOIIECTO TMPH BAYBAHUM B HEE BO3/yXa.
Crtpoutcs IMHeapu30BaHHBIN IpadUK 3aBUCUMOCTH 4acTOTHl OCHOBHOT'O TOHA U MEPBOTr0 00epTOHA
OT BBICOTHI BO3AYIIHOTO CTOJ0a B mpoOupke. [1o monydeHHbIM JaHHBIM OMpenessieTcss CKOPOCTh
3BYyKa B BO3/1yXE.

Omnucanne  cxoke  paboThl  TpakTUKyMa:  MexXayHapoiHash — OJIMMIIMAAa IO
JKcriepuMeHTanbHoM pusmke 2017 1., 3a1aua «AKYCTHYECKUE PE30HATOPBI», YacTh No 2.

3ausrtue 11. U3mepenue noka3ares npejoMjeHus CTEKJIa

Ilpakmukym Ne 1

3aganue. OnpenenuTe NoKa3aTelb MPEIOMIIEHUS CTEKJITHHOM IJIACTUHBI.

O6opynoanue. [IpeameTHOE CTEKI0, MUJUIMMETPOBKA, JIa3epHast yKa3ka, IMHEHKU, INTaTUBBI
C JIanIKOW ¥ My(TOM.

Kpatrkoe omnucanue pemenus. I[IpoBoguTcss cepust SKCIEPUMEHTOB IO HM3YYECHHIO
NepeHaIpaBiIeHus Jy4ya CBeTa, MaJarollero Ha OOKOBYIO MOBEPXHOCTh MPEAMETHOTO CTEKIa, B
3aBUCHUMOCTH OT BBIODAHHOTO yriia MaJeHus. Beruucisercs mokasaTenb MPENIOMICHUS MaTephalia
TJTACTUHBI.

Omnucanue  cxoke  paboOThl  TpakTUKyMa:  MeXayHapoiHass — OJIMMIIMAAa  T0
sKcriepuMenTanbHol ¢usuke 2021 r., 3agaua «OTpakeHue, MPEeIoOMICHUE U TPOMyCKaHUe», MyHKT
No 4.

Ilpakmukym Ne 2

3aganue. Onpenenure ¢ MaKCUMalbHOM TOYHOCTBIO MOKA3aTeNlb MPEIOMIICHUSI MaTepuana
MPU3MBI.

O6opynosanue. [Ipu3ma, nazepHas yka3ka, TpPaHCIIOPTHUD, IITATHUBEIL.

Kparkoe omucanue pemenus. [IpoBOoAWUTCS ONBIT MO W3MEPEHWUIO MHUHHMAJIBHOTO yria
OTKJIOHEHHS JIA3€PHOT0 Jyda TPEYroJIbHON paBHOCTOPOHHEN Tpu3Moil. [1o momydeHHOMY 3HaYE€HHIO
yTIJla pacCCUUTHIBAETCS MOKA3aTeb MPEIOMIICHUS TPU3MBI.

3austue 12. [loa1Hoe BHYTpEeHHee OTPasKeHUe
Jexkyua «IIpumenenue 3¢ dekra moJTHOTO BHYTPEHHETO OTPAKCHUS B U3MEPECHUSIX ).



O6cyxnaercss 3¢ (HEeKT IMOTHOTO BHYTPEHHEro oTpakeHus. ONUCHIBAIOTCS TPUEMBI 10
UCIOJIb30BaHUI0 3TOTr0 3 (heKTa MpH MPOBEICHUN ONITUYECKUX U3MEPEHUH.

Ilpakmukym

3ananue. OnpeaenuTe Noka3aTelb MPETOMIICHUS MaTepraia MPU3Mbl.

Ob6opynoBanue. CTekIIssHHAs IpU3Ma, Ja3epHas yKas3Ka, JIMHeHKa.

Kparkoe omnucanme pemenus. I[IpoBogutcs ombIT mo HaOmoneHHo 3¢dexkra moaHoro
BHYTPEHHETO OTPaXKCHUS CBETA, KOTOPBIA pacmnpocTpaHseTcs B mpusMe. V3MepsitoTcs mapamerpsl,
IpH KOTOPBIX Aocturaercs 3¢ dekt. BorunciseTcs nokasarens IpeIoMISHUS MaTepuaia MpU3Mbl.

Onucanne  cxoxeil  paboThl  mpakTHKymMa: MexayHapoaHas  OJMMIMaAa IO
sKcriepuMeHTanbHou (usuke 2021 r., 3amaya «Jlucnepcusy», myHkT Ne 1 [16].

3ansatne 13. IlpoBepka ¢opmyJibl TOHKOH JIMH3BI € MOMOIIBI) MeTOAA MapaLiakca,
NPUMEHEHHOT0 IJIs1 onpe/ieeHUs MOJI0KeHUs H300paskeHust

Ilpakmukym

3amanne. Onpenennure ¢ MAaKCUMAIBHON TOYHOCTHIO (DOKYCHOE PACCTOSHUE COOMparomeit
JIMH3BL.

O6opynosanue. Cobuparomias TMH3a, ONTUYECKas CKambs (100 MepHasi JIEHTa U KpeIUIeHHue
JJIsA J'II/IH3I)I), ABC UI'JIbI OT IIITPpHUIIA (CO CTOYCHHBIM OCTpI/ICM), IIJ1aCTUJINH, TOYCUHBIM HCTOYHHK CBETA.

Kpatkoe omucanme permienus. OOCyxkmaercs W JeMOHCTpupyercs 3¢dexT maparakca.
W3ydeHHbIi 5P PeKT UCnoab3yeTcs sl OnpeieeHus MOJ0KeH!s N300pakeHrs HCTOYHUKA CBETa C
MaJIoll CBETHUMOCTBIO, MOJYYEHHOTO C MOMOIIBI0 cobuparomiei nTuH3bl. [10 HECKOTBKUM OMbITAM
paccumTbIBaeTcs (POKYCHOE PACCTOSHUE JIMH3BI.

3ansrue 14. U3mepenue (POKYCHOT0 pacCTOSIHUS paccenBarouieii JMH3bI

Ilpakmukym

3amanue. OnpenenuTe ¢ MaKCUMaIbHOW TOYHOCTBIO (POKYCHOE PACCTOSIHUE pacCeuBaroIieit
JIMH3BL.

Ob6opynoBanue. PaccenBaromias nuH3a, coOuparolias JMH3a, ONTHYEecKass ckambs (1100
MepHas JIEHTa U KPeTUIeHUs I JIMH3), JTUCT KapTOHA, HOKHHUIIBI, TOYEYHBIN HCTOYHUK CBETA.

Kpatkoe onucanue pemenus. O6CyxnaTcs IpUeMbl U3MEpEeHUs: (OKYCHOTO PacCTOSHUS
pacceuBatoiiel JauH3bl. [IpoBoAMTCA ONBIT MO MOJIYYEHHIO JEHCTBUTENBHOIO H300pakKeHUs B
pacceuBaroleil JMH3€e IMMyTeM CO3aHus ¢ MTOMOIIBI0 COOMparoIel JTMH3bI MHUMOTO MCTOUHUKA IS
pacceuBatomieil JMH3bL. Takke HMPOBOIUTCS OMNBIT MO HAOJIOJEHHUIO PACXOJSIIErocsi CBETOBOIO
yyka, OOpa30BAHHOIO CBETOM, H3JIyYEHHBIM TOUYEYHBIM HMCTOYHMKOM U TMPOILIEAIINM Yepe3
paccewBarollyl0 JIMH3Y, Ha KOTOpyl HakieeHa nauadparma. [lo pesynbrataM MOJIY4EHHBIX
DKCIIEPUMEHTOB PACCUMUTBHIBACTCA OINTHUYECKAs Cuja pacceuBarolledl auH3bl. OmMcaHue CXOXKen
pabotsl nmpakTukyMma: [8], rmaBa Ne 5, naGopaTtopHas pabora Ne 12.

3ansaTue 15. OnpenesneHue JIMHbI BOJHbI JIA3€PHOT0 U3JIy4YeHHs ¢ MOMOUIbIO cxeMbl FOHTra

IlIpakmukym

3amanue. IlpuaymaiiTe SKCIIEpUMEHTANBHYIO YCTAaHOBKY, IO3BOJIIONIYIO HaOII0/1aTh
UHTEP(PEPEHIIMOHHYIO KapTHUHY OT CBETOBOIO M3JIydeHHs Jaszepa. OrmnpenenuTe IJIUHY BOJIHbI
W3JTyYEHHUS JTa3€PHON YKA3KHU.

Ob6opynoBanue. JIazepHas yka3ka, HUTKa, (ponbra, OynaBkH, SKpaH, pyJeTKa.

Kparkoe onucanue perienus. J[Byms CBSI3aHHBIMU HUTKON OyiaBKaMH MPOKAJIBIBAIOTCS /1B
OJIN3KOPACIIONIOKEHHBIX OTBEPCTUSl B aIIOMMHMEBOM mNuuieBoil Qoibre. [lomydyeHHble oTBepCTHS
OCBEILAI0TCS JIa3epHBbIM ITyuykoM. B npomeniem csere Habm0qaeTcst UHTEpEepeHIIMOHHAs KapTHHA.



[To paccTosHHI0O MEXAYy TNOJ0CAMU HWHTEPPEPEHIIMOHHON KapTUHBI U PACCTOSHUIO MEXKIY
OTBEpPCTUSIMU B ()OJIbI'€ PACCUUTHIBACTCS JTMHA BOJHBI CBETA B TA3€PHOM ITyUKe.

Onucanue cX0xkei padoThI MPAKTUKYMa: 3aKIFOYUTEIbHBIN 3Tall BCEPOCCUNCKON OIMMITAATBI
mKoIbHUKOB 10 dusuke 2000 r., 11 kmacc, 3amava Ne 1.

3austue 16. U3yueHue cnekTpa cBeTa pa3jiMYHbIX HCTOYHMKOB ¢ MOMOIIbLIO TH(PPAKIMOHHOM
pelieTKu

Ilpakmuxym

3ananue. [lpuaymaiite, coOepure U ONUIIUTE OSKCIEPUMEHTAIBHYIO YCTaHOBKY,
MO3BOJISIIONIYIO TOJYYUTh ONTHYECKUN CHEKTP HM3JIYYCHHUS CBETa pa3IMYHBIX HCTOYHUKOB.
[IpoBeauTe ucciieoBaHUE CIIEKTPOB MPEAJIOKEHHBIX BaM UCTOYHUKOB CBETA.

Ob6opynosanue. JludpakiuronHas peuietka, poHaph ¢ JaMIoNd HaKaJIUBaHUS, CBETOAUOIHBIN
donaps, razopaszpsiHas JaMII04Ka, 9KpaH, nuadparma, MepHas JeHTa.

Kpatrkoe omnucanue pemenus. [IpoBoauTcss cepus SKCHEPUMEHTOB M0 HAOIIOACHUIO
ONTHUYECKUX CIIEKTPOB H3JIYYEHUS] HMCTOYHHUKOB CBeTa paszHoi mpuponsl. [IpoBoautcs
CPaBHHUTEIBHBIN U KOJIUYECTBEHHBIN aHAIIU3 3TUX CIIEKTPOB.

Onucanne  cxoxeil  paboThl  mOpakTHKyma:  MexayHapoaHas  OJMMIMaAa IO
sKcriepuMenTanbHou ¢usuke 2018 r., 3agaya «CrexTp».

3ansaTue 17. UcciaenoBanue 3aBHCHMOCTH WHTCHCHBHOCTH CBEYCHHMS CBETOAMOJA OT CHJIbI
NPOTEKAIOIIEr0 Yepe3 Hero ToKa

Ilpakmukym

3ananue. HM3mepbTe 3aBUCHUMOCTb MHTEHCHUBHOCTH CBEUYEHMSI CBETOAMOAA OT CHJIbI
IIPOTEKAOLEr0 Yepe3 Hero Toka. Onpenenure xapakTep M3MEPEHHON 3aBUCUMOCTH.

Ob6opynoBanue. CBeTonuoJ, JIOKCMETp (WiIM cMapTGOH C AATYMKOM OCBELICHHOCTH),
nabopatopHbIil 6510k nuTaHus (WK Be OaTapeliku AA, peocTat U MyJIbTUMETP), COEAUHUTEIbHBIE
IPOBOJIA.

Kpatkoe omnucanune pemenus. IIpoBoaurcs SKCIEpUMEHT IO MNPSAMOMY H3MEPEHUIO
3aBUCUMOCTY MHTEHCHUBHOCTH M3JIY4YEHMsI CBETOJMOAA OT CHJIBI IIPOTEKAOIIEr0 Yepe3 HEro TOKa.
Crpourcs rpaduk noinydeHHoH 3aBucuMoctu. Onpenensiercs XxapakTep 3aBUCHMOCTH.

3anaTue 18. HaGuronenue m30MparebHOCTH BHYTPeHHero (orod(dexra K AJTHHE BOJIHBI
cBeTa

Ilpakmukym

3agaHuve. YCTaHOBUTE JBa CBETOAMOAA JApPYr HanmpoTuB jpyra. M3yuute sBieHune
BO3HUKHOBEHUS (POTOTOKA B OCBEIIAEMOM CBETOAMOAE. {151 3TOro M3MepbTe 3aBUCUMOCTH CHUIIBI
($oTOTOKA OT HAIIPSKEHUSI HA CBETO/IMO/1€, BBIITOJIHSIOIIEM POJIb HICTOUYHUKA cBeTa. [IOBTOpUTE OMBIT,
MPUMCHAA B KAaUCCTBEC MCTOYHHUKOB CBE€TAa CBCTOAWOABI, JAOIIHUE CBET C pa3HbIMU JJIMHAMU BOJIH.
Omnpenenute yciaoBus, IpU KOTOPBIX B OCBEIIAEMOM CBETOJIMO/IE€ BOZHUKAET (POTOTOK.

Ob6opynoBanue. Tpu mapsl CBETOAMO/I0B PAa3HBIX IIBETOB (KpacHbIE, 3eJIEHbIE U CUHUE), OJIOK
MIUTaHWs CBETOANOa-OCBETUTENS, MYJIbTUMETP.

Kparkoe onucanue pemenus. [[Ba cBeTOaMOJa YCTAaHABIMBAIOTCS HAIPOTHB JPYr Jpyra.
Uepe3 OIMH CBETOAMOJ MPOIMYCKAETCd TOK OT HWCTOYHMKA MNHUTaHuA. M3ydaercs sBieHue
BO3HUKHOBEHHUS (DOTOTOKAa BO BTOpOM cBeTtoauoae. OOHapyx uBaercs, 4yTo (POTOTOK BO BTOPOM
CBETOJINO0/I€ BO3HUKAET TOJBKO IIPU OCBEIIEHUU €0 CBETOAUOIOM C JUINHOM BOJIHBI, MEHBIIEH MU
paBHOM JUIMHE BOJIHBI, HA KOTOPYIO PACCUNUTaH OCBELIAEMbIl CBETOIUO/I.

Onucanne  cxoxeidl — paboThl  mOpakTHUKyma: MexayHaponHas — OJMMIMana IO
sKcniepuMenTaigbHol ¢usuke 2020 r., 3amaya «OnTomapa» [17].



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA BHEYPOUHOM
JAEATEJIBHOCTH «OCHOBBI ®PU3NYECKOI'O SKCIIEPUMEHTA

JIMMHOCTHBIE PE3YJbTATDI
B cghepe zpasricoanckozo eocnumanus:

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HMHTEpecax TIpa’kJaHCKOTro OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIINH;

YMCHHC B3aHMOHeﬁCTBOBaTB C COOHAJIbHBIMHU MHCTUTYTAMH B COOTBCTCTBUHU C UX q)YHKI_[I/IHMI/I
N Ha3HAYCHUCM.

B cgpepe nampuomuueckozo éocnumanua:
c(OPMHPOBAHHOCTH POCCUHCKOM IpaKTaHCKOW UACHTHYHOCTH, IATPUOTU3MA,;

[IEHHOCTHOE OTHOIIICHHUE K TOCYapCTBEHHBIM CUMBOJIAM, JIOCTHIKCHHUSIM POCCUHUCKUX YUCHBIX
B 00J1acTH (PM3UKHM M TEXHUKH.

B cghepe oyxoeno-upaecmeennozo éocnumanus:
c(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYCCKOTO ITOBEICHYS;

CIIOCOOHOCTD OLCHUBATH CUTYAIIUIO U IPUHUMATh OCO3HAHHBIC PCHICHUSA, OPUCHTHUPYACH Ha
MOPaJIbHO-HPABCTBCHHBIC HOPMbI U HCHHOCTHU, B TOM YHUCJIC B ACATCIIBHOCTU YYCHOTO;

OCO3HAHHE JINYHOTO BKJIaJa B IOCTPOEHHUE YCTOHYNBOTO Oy IyIIero.
B cehepe scmemuueckozo éocnumanus:

ICTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYas 3CTETUKY HAYYHOI'O TBOPYECTBA, MPUCYILETO
¢du3nueckoil Hayke.

B cghepe mpyooeozo eocnumanus:

MHTEpPEC K pa3InyHbIM chepam npohecCHOHATBbHON 1eATEeIbHOCTH, B TOM YUCJIE CBS3aHHBIM
¢ ¢u3MKOW W TEXHUKOM, YMEHHE COBeplIaThb OCO3HaHHBIA BbIOOp Oynymied mnpodeccuun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKM Ha
MPOTSHKEHUU BCEH )KU3HU.

B cqbepe IKO0J102UUeCKoz20 eocnumanus.

Cc(OPMHPOBAHHOCTh JKOJIOTUYECKOH KYJIBTYphl, OCO3HAaHUE TJ00AJIBHOTO XapakTepa
HKOJIOTHUECKUX MpoOJeM; MIaHUPOBaHUE M OCYIECTBICHHE JACHCTBHI B OKpyXaromeil cpeae Ha
OCHOBE 3HaHUS 1eJIed YCTONYMBOrO Pa3BUTHUS YEJIOBEUECTBA;

pacuIpeHue OMbITa AeATEIbHOCTH YKOJIOTHUECKON HAPaBIEHHOCTH Ha OCHOBE MMEIOLINXCS
3HaHUH 10 PU3HKe.



B cgpepe yennocmu nayunozo nosnanus:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3HYEeCKON HAYKH,

OCO3HAHME IICHHOCTU HAayYHOW JEATEIbHOCTH, TOTOBHOCTH B MpOIECCe M3YYECHUS (PUIUKU
OCYILECTBIIATh POEKTHYIO U UCCIIEI0BATEIbCKYIO NESITEIbHOCTh HHANBUYAIBHO U B TPYIIIE.

METAIIPE/IMETHBIE PE3YJIBTATBI
Ilo3naBaTeIbHBbIE YHHMBEPCAJbHbIE YUeOHbIE 1eHCTBHS:
Ba3oBble Jjornueckue aeicTBHA:

CaMOCTOSITeNIbHO (OPMYJIMPOBAaTh U AaKTyaJU3UpoOBaTh MpoOJieMy, paccMaTpuUBaTh ee
BCECTOPOHHE;

OIPCACIIATh LCJIN ACATCIIBHOCTHU, 3aJaBaTb IaApaMCETpPpbl WU KPHUTCPUHU HX JOCTHUIKCHHA,
BBIABJIATD 3aKOHOMCPHOCTH U IIPOTHBOPCUYNA B paCCMATPHUBACMbIX (1)H3H‘ICCKI/IX SIBJICHUAX,

pa3padaTbIBaTh IUJIaH PEIICHUS TPOOJIEMBI C YYETOM aHaIN3a UMEIOIIUXCS MaTePUATBHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTUBBI B ACATCIBHOCTL, OLCHUBATH COOTBETCTBUC PC3YJIbTATOB LECIIAM,
OLCHUBATb PUCKU HOCJIGI[CTBI/If/'I JACATCIIBHOCTH,

KOOPJIUHUPOBATh M BBIMOJIHATH, pPAa0OTy B YCIOBHUSX pPEANbHOTO, BHPTYaJbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BUBATb KPCATUBHOC MBIIIIJICHUEC IIPU PCIICHUU KU3HCHHBIX HpO6J'I€M.
ba3oBble ucciaenoBareabckue AeiicTBUS:
BJIaACTh HaquOﬁ TepMHHOHOFHeﬁ, KJIFOYCBBIMU ITOHATHUAMAU U MCTOAaMHU q)HBH‘{eCKOﬁ HAYKH;

BJIQJIETh HAaBBIKAMH Yy4e€OHO-HCCIICIOBATEIBCKON U TMPOEKTHON JEsATEIHHOCTH B 00J1aCTH
(bu3KKH, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHHOMY MOWCKY METOJOB pEIICHUs 3a1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIQJICTh BUJIAMH JICATEIBHOCTH IO TIOJYYSHUIO HOBOTO 3HAHUWsS, €r0 WHTEPIPETAIIHH,
peoOpa3oBaHUIO0 U MPUMEHEHUIO B PA3NIUYHBIX YU€OHBIX CHUTYAIUSX, B TOM UYUCIE MPH CO3JIaHUU
yueOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATH [IPUYUHHO-CIIEICTBEHHBIE CBA3U U aKTyaIM3UPOBATh 3a]a4y, BBIABUTaTh THUIIOTE3Y
€€ PEILECHMS, HAaXOIUTh apIyMEHTHI Ul 10KA3aTeIbCTBA CBOUX YTBEPKICHUM, 3a1aBaTh I1apaMeTPhI
U KPUTEpUHU DEIICHMS; aHAIM3UPOBATh IIOJYYEHHBIE B XOJAE pEIICHUs 3aJaud pe3yNbTaThl,
KPUTHYECKH OLIEHNBATh X JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTb U (I)OpMy.]'IHpOBaTb COOCTBEHHBIC 3aJa4u B O6paSOBaTeHLHOﬁ ACATCIBHOCTHU, B TOM
YHUCIC IPU U3YUCHUN (1)I/I3I/IKI/I, AaBaTb OUCHKY HOBBIM CUTyalllAM, OLICHUBAThH HpI/IO6peTeHHI)II\/'I OIIBIT,
YMETDb IIEPCHOCUTH 3HAHHUA 10 (1)I/I?>I/IK6 B IIPAaKTUYCCKYIO obnacThb KHU3HCACATCIIBHOCTH,

YMCTb UHTCTPHUPOBATH 3HAHHA U3 PA3HBIX IMPECAMCTHBIX O6J'I&CTCI>1; BbIABHUI'aTh HOBBLIC HUACH,
npeajiaratb OpUrMHAJIbHBIC IOAXOABI W PEIICHHA, CTAaBUTH HpO6J’IeMBI H 3aaa4ud, JOITYCKAromue
AJIbTCPHATHBHBIC PCIICHM.



Pabora ¢ nundopmanmeii:

BJIAJIeTh HABBIKAMU IOJIydyeHHs] MHpOpMalUU (PU3MUECKOro COAEPIKAHUS W3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOATEIBHO OCYILECTBIIATH ITOUCK, aHAJIU3, CACTEMATU3aLUI0 U HHTEPIIPETALIUIO
UH(OPMALIUU PA3IMYHBIX BUJOB U (OPM IMPECTABICHHS; OIICHUBATh I0CTOBEPHOCTH HH(OpMaIuu;

UCII0JIb30BATh CPEICTBA MH(MOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHI B PEIICHUH
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OPraHU3alMOHHBIX 3a1a4 C COOJIOJeHHEM TpeOoBaHUM
SPrOHOMUKH, TEXHUKU 0€30M1aCHOCTH, THTHEHBI, pecypcocOepekeHus1, IPABOBBIX U STHYECKUX HOPM,
HOpPM UH(POPMAITMOHHOHN 0€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOT0 COAEPIKAHUS B pa3IMUHbIX (hopMaTax ¢ y4eTOM Ha3HAuYEHUs
uHpOpMALlUM M IENIEBOM ayJUTOpUH, BHIOMpas ONTUMAIbHYIO (OpPMYy TpPEACTABICHUS U
BU3yaJIN3aLUU.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁﬂble HeﬁCTBHﬂ:
OCYHICCTBJIATD 06I_HGHI/I€ BO BHeypquoﬁ JACATCIIbHOCTH,
paciio3HaBaTb MPCAINOCBUIKA KOH(l)JII/IKTHBIX CI/ITyaIII/Iﬁ Hu cMAT4dYaTh KOH(bJII/IKTI)I;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHHU C UCIIOJIB30BAHUEM S3BIKOBBIX CPE/CTB;
MOHMMATh U UCHOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON padOTHI;

BBI6I/IpaTB TEMATUKY U MCTOAbI COBMCCTHBIX ,Z[CﬁCTBHﬁ C y4deTOM O6H_II/IX HHTCPCCOB U
BO3MOKHOCTEH Ka)KJA0ro ujieHa KOJIJICKTHBA,

IIPpUHUMATh LCJIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BbIBATb U KOOPAWMHUPOBATH I[GflCTBI/I?[
10 €€ JOCTMXKCHHUIO: COCTABJIATH I1JIaH HeﬁCTBHﬁ, pacipeaciiaTb pojk € y4€TOM MHEHUM Y4aCTHUKOB,
O6CY)KI[&TB PE3YJIbTAThL COBMECTHOM pa6OTLI;

OICHUBATHb KAYCCTBO CBOCTO BKJIaAa N KAXAOTO YYaCTHUKA KOMAaH/IbI B O6IIIPII>1 pE3yIbTAT MO
p83pa6OTaHHI>IM KPUTCPUIM,

npeajaratb HOBBIC IMPOCKTHI, OLUCHUBATL HMJACH C ITIO3MIOWHW HOBU3HBI, OPHUIMHAJIBHOCTH,
HpaKTI/I‘{CCKOﬁ 3HAYUMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHUYECKOE MMOBE/ICHNUE B PA3JIMYHBIX CUTYAIUSX, IPOSBIISATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PeryisiTuBHbIE YHHBepPCAJIbHbIE Y4eOHbIe 1eiicCTBHUS:
Camoopranmusanus:

CaMOCTOSITEJIBHO OCYILECTBIIATh TI03HABATENIbHYIO JESATEIbHOCTh B 001acTH (PU3MKH,
BBISIBJISITH MMPOOJIEMBI, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEUICHMS] PACUETHBIX M KAa4ECTBEHHBIX 3a]a4, IUIaH
BBITMIOJTHEHUSI TPAKTUYECKON PabOTHI C yUETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEMN
Y IIPEANIOYTEHU N

AaBaTb OLICHKY HOBbBIM CUTYAllUsAM;
paclmpsTh paMKU yqe6H0ro npeaMeTa Ha OCHOBC JIMYHBIX npe,unhoeHm"I;

JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
pelieHue;



OLICHHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTH (POPMUPOBAHUIO U MPOSIBICHUIO IPYAULIUUA B 001aCTH (PU3UKU, TTOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTp()JIL, IMOLMOHAJIbHBIA HHTEJLJIEKT:

JaBaTb OLICHKY HOBBIM CHUTyalUsM, BHOCHUTHb KOPPEKTHBBI B JACATCIBHOCTb, OLICHHBATH
COOTBCTCTBUC PCIYJILTATOB LCIIAM;

BJIaACTh HaBbIKaMH [MO3HABaTCIILHOM pe(l)J'ICKCI/II/I KaK OCO3HaHHs COBEPIIACMBIX HeﬁCTBHfI n
MBICJIMTCIIBHBIX ITPOLICCCOB, UX PCIYJIbTATOB U OCHOBaHHﬁ;

HCIIOJIb30BATh ITPUCMBI pe(i)J'ICKCI/II/I AJI1 OUCHKH CUTYyalluu, BI:>I60pa BEPHOr'o p€ICHUsA; YMCTDb
OLCHUBATh PUCKHU U CBOEBPEMCHHO IIPUHUMATh PECUHICHUA 110 UX CHUXKCHUIO,

IIPUHUMATh MOTHBBI M apryMEHThl APYIMX IIPM AHAIU3E pPE3YNbTATOB JEATEIbHOCTH;
IpUHUMATh ce0sl, TOHMUMas CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apryMEHThl APYIMX IIPM AHAJIU3E pPE3YNbTATOB JEATEIbHOCTH;
IPHU3HABaTh CBOE MPABO U MPABO JPYTUX HA OLIMOKU.

HNPEIMETHBIE PE3YJIbTATbBI
K xonuyy 10 knacca obyuarowuiica nayyumcs:

IIOHMMaTh  3HAYEHHWE ONHUCATENbHOM, CHCTeMaTU3UpYIOLIEH, OOBICHUTEIBHOU U
INPOTHOCTUYECKOH (YHKUIMH (PHU3HUECKOW TEOPHH — MEXaHHWKH, MOJEKYJISIpHOW (u3uku u
TEPMOJMHAMUKHU, POJb (PU3MUECKOW Teopuu B (POPMHPOBAHUM MPENCTABICHUH O (PU3NUYECKOU
KapTUHE MUPA;

pasznuyaTh YCJIOBHUSI MPUMEHUMOCTH H3YYCHHBIX MOJeled (DU3NYecKUx Tel U TMPOIECCOB
(sB7EHUI); pa3nMyYaTh YCJIOBHS (TpaHUIIbI, 00JACTH) MPUMEHUMOCTH HW3YYEHHBIX (PU3NUYECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIIMH XapakTep (QYHIAMEHTAIbHBIX 3aKOHOB U OTPAaHMYEHHOCTH
MCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

AHAJIIM3UPOBATL U OOBSACHATH MCXaHUYCCKHE, TCIIJIOBBIC, JJICKTPHUYCCKUC TIPOUCCChI U
SABJICHUS, HCIIOJIb3Ysl OCHOBHBLIC IIOJIOKCHHA U 3dKOHBI MCEXAHHUKH, MOHCKyanHO'KI/IHeTH‘{eCKOﬁ
TCOpHHU, MOJICKyHSIpHOﬁ (I)I/I3I/IKI/I U TCPMOANHAMUKH, SJICKTPOJANHAMUKH,

AHAJIIU3UPOBATDL U OOBSCHATH (I)I/I3I/II-ICCKI/IC SABJICHUSA, HUCIIOJIB3Yd OCHOBHBLIC ITOJIOKCHUSA U
(I)I/I3I/I‘-ICCKI/IC 3aKOHBI;

OIIMChIBATh (bHSI/IquKI/Ie MMPONLECCChI U SABJICHUA, UCITOJIB3Ys HGO6X0)II/IMBIG BCJIIMYHHBI,
00BICHATHL 0COOCHHOCTH MMPOTCKAHUSA U3YyHACMBIX (I)I/ISI/I‘-IGCKI/IX }IBJ'ICHI/II\/'I;

MIPOBOANTH HCCIIEOBAHHE 3aBHUCHUMOCTH OJHOM (U3NYECKOW BEIMYMHBI OT JPYyroil c
UCMOJIb30BAaHUEM NPAMBIX M3MEPEHHMH, MpPH 3TOM KOHCTPYHUpPOBATh YCTAaHOBKY, (PMKCHPOBAThH
pe3ybTaThl MOJYYECHHOH 3aBUCHUMOCTH (DM3WYECKMX BEJIWYMH B BHUJAE TPaUKOB C YUETOM
a0COTIOTHBIX MOTPEITHOCTEN U3MEPEHUH, IeTIaTh BHIBOABI IO PE3yJbTaTaM MCCIIEI0BaHUS;



IIPOBOJIUTh KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEJTMUYUH, IPU ITOM BbIOUPATh ONTUMAIbHBIN
METOJ U3MEPEHHUs, OLIEHUBATh A0COIIOTHBIE M OTHOCUTEIIBHBIE MTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX
U3MEPEHHU;

IIPOBOJUTH OIBITHI II0 IPOBEPKE IPEMIOKECHHOW TMIIOTE3bI: IUIAHUPOBATH JKCIIEPUMEHT,
coOuparh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH IIOJIyUEHHBIE PE3YJbTaThl U JENaTh
BBIBOJI O CTaTyCe IPEVI0KEHHON TMIIOTE3bI;

coOmogaTh MpaBuja Oe30MacHOr0 TpyJda MPH TPOBEICHUM HCCICIOBAHUA B pPaMKax
MPAKTUKyMa U Y4eOHO-HCCIEIOBATENBCKOW ACSITEILHOCTH C HCIOJB30BAHUEM HW3MEPHUTEIbHBIX
YCTPOMCTB U 1a00paTOPHOTO 00OPYIOBAHMS;

peniath pacueTHbIC 3314 C SIBHO 33/IaHHOI M HESIBHO 33JaHHON (PM3MUYECKOI MOJICNbIO: Ha
OCHOBAaHMM aHaJIM3a YCJIOBUS OOOCHOBBIBATH BBIOOP (U3WYECKOH MOJIENH, OTBEYaroIIen
TpeOOBaHMAM 33/1a4i, IPUMEHSITH (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIaThl (PU3NYECKHX
TEOPUid MPH KCIOJIb30BAHUU MAaTEMaTHYECKHX METOJOB PELICHHs 3a[1ad, MPOBOJHUTH PacyeThl Ha
OCHOBAaHMHU UMCIOIUXCA JAaHHBIX, AHAJIU3UPOBATH PE3YJIbTATBI U KOPPCKTHUPOBATH METOAbI PCIICHUA
C YYETOM IOJYYCHHBIX PE3YJbTATOB;

pelaTh Ka4eCTBEHHbIE 3a/1a4H, TpeOyroIe IPUMEHEHNS 3HaHUM U3 pa3HbIX Pa3/IesoB Kypca
Gu3MKM, a TaKKe MHTErpaluy 3HAHUW U3 APYTUX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA!
BBICTPAMBATh JIOTHYECKYK) ILEMIOYKY pacCyKJACHHUM C ONOpPOM HA M3Y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (pU3HUECKUE SABICHMUS;

HCIIOJIB30BAaTh TCOPCTUYCCKUC 3HAHUA IJId OOBSCHCHHS OCHOBHEBIX IIPUHIIUIIOB pa6OTI)I
HU3MCPUTCIIbHBIX HpI/I60pOB; AHAJIIN3UPOBATH n OLICHHUBATH IIOCJICACTBUA OBITOBOM u
HpOHBBOI[CTBCHHOﬁ JACATCIIBHOCTH 4YCJIOBCKA, CBSI3aHHOM C (1)I/ISI/ILIGCKI/IMI/I mnmponoeccamu, C MO3UIUMN
3KOJIOTMYCCKOU 6C3OHaCHOCTI/I, HpC)ICTaBJ'IeHI/Iﬁ 0 pallMOHAJIBHOM IPUPOAOIIOJIb30BAHNH, a TAKKE
Pa3yMHOM HCITIOJIb30BAaHUU I[OCTI/I)KGHI/II\/’I HAayKu H TEXHOJIOTHH Ol JajJbHEHIIEro Pa3sBUTHA
YECJIOBCUCCKOI'O O6H.ICCTBa;

MPUMEHATh Pa3JIMYHbIE CHOCOOBI pabOThl ¢ MHpOpMaNMEH (U3UUECKOTO CONEpKaHUsS C
WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX TEXHOJIOTHM, TIPH OSTOM HCIOJIh30BATh
COBpeMEeHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH JIJIsl TIOUCKA, TepepabOTKU U MpebsBICHUS yaeOHOI
U HAYYHO-TIOMYISpHOW WHPOpMAIMU, CTPYKTYpPUPOBAHHMS W HHTEpHpeTalnuu uHpopmanuu,
MOJIYYCHHOM U3 Pa3IMYHBIX UICTOYHUKOB, KPUTUUECKH aHATTU3UPOBATH MOJIy4aeMyI0 HH(POPMAIIUIO U
OIICHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHWW, TaK U HAa OCHOBE aHaIM3a
UCTOYHUKA UH(OpPMAIINY;

MIPOSIBJISITH OPTaHU3AIMOHHBIC U TI0O3HABATEIBHBIE YMEHUS CAMOCTOATEILHOTO IPHOOPETEHUS
HOBBIX 3HAHHH B MPOIIECCE BHITTOJIHEHHS MPOEKTHBIX U y4eOHO-UCCIIEIOBATENHCKUX padoT; paboTaTh
B IPYyMNIE C UCIIOJHEHUEM PA3JIUYHBIX COLIMATIBHBIX POJIEH;

MPOSIBIIATH MOTHBAIUIO K OyIyIed mpodecCHOHATBHOMN e TSIIbHOCTH TI0 CIICIIHATBLHOCTSIM
(UBUKO-TEXHUUECKOTO MPOUIIS.

K xonuy 11 knacca odyuarowuiica nayyumcsa:

MOHUMAaTh POJjb (U3UKU B SKOHOMHUYECKOM, TEXHOJIOIMYECKOH, COIMAIbHON M 3THYECKON
cdepax IesTeNbHOCTH YelIOBeKa, pojib U MeCTO (M3UKH B COBPEMEHHON Hay4HOW KapTHHE MUDA,
3HaYeHUE OIUCATEIbHOM, CUCTEeMATH3UPYIOIeH, 0ObICHUTEILHOW U MPOTrHOCTHYECKONW (DYHKIMN



(bu3HIeCcKO Teopuu, posib GU3HUECKON TEOPUU B (OPMHUPOBAHUM TPEICTABICHUN O (Pu3nUecKOn
KapTHUHE MHpa, MeCcTO (HU3UYECKOM KapTWHBI MHpa B O0IEM psay COBPEMEHHBIX
CCTCCTBCHHOHAYYHBIX HpeIICTaBJICHI/Iﬁ O IpUpoAacL;

pa3nuyath YCIOBHS HMPUMEHMMOCTH HM3YYEHHBIX Mojesiell (M3NYeCKHX Tell W IPOIECCOB
(ABNEHMIT); pa3IuyuaTh yCJIOBHA (TPaHHUIBL, OOJIACTH) NMPUMEHHMOCTH H3YYCHHBIX (U3UUYECKUX
3aKOHOB, IIOHMMAaTh BceOOUMH XapakTep (yHIAMEHTalbHbIX 3aKOHOB M OIPAaHMYEHHOCTb
UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

AHAJIM3UPOBATL H OOBICHATH SJICKTPOMAIrHUTHBIC, KBAHTOBBLIC IIPOLCCCHI U ABJICHUA,
HCII0JIB3YsA OCHOBHBIC ITOJIOKCHHUA U 3aKOHEBI DJICKTPOAMHAMUKHU 1 KBaHTOBOM (1)I/I3I/IKI/I,

OIMUCBIBATh U3YYCHHBLIC (1)1/131/1qu1<1/16 IMPOLCCChI U SIBJICHUA,
OOBACHATH OCOOEHHOCTH IMPOTCKAHUA U3YYCHHBIX (1)I/ISI/I‘IeCKI/IX HBHCHHﬁ;

IMPOBOAUTL UCCIICAOBAHNC 3aBUCHUMOCTCH (1)I/I3I/I‘-ICCKI/IX BCJIMYHH C UCIIOJIB30BAHUEM IIPSAMBIX
H3M€peHPII>i, npu 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (1)I/IKCI/IpOBaTB PE3YyIbTAaThI HOHy‘iGHHOﬁ
3aBUCHUMOCTH (I)I/ISI/I‘{CCKI/IX BCJINYHNH B BHJC rpa(I)I/IKOB C YUCTOM a0COJIIOTHBIX HOI"pGH.IHOCTGfI
H3Mep€HHﬁ, ACJIaTh BBIBOALI 11O PE3yJibTaTaM UCCICAOBAHMA,

IIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITMUUH, IIPU ITOM BBIOUPATh ONTUMAIbHBIN
METOJ U3MEPEHHUs, OLIEHUBATh A0COJIIOTHBIE M OTHOCUTEIbHBIE TOTPETHOCTH MPSIMBIX U KOCBEHHBIX
U3MEPEHU;

IIpOBOAUTL OIIBITHI IIO ITPOBCPKE npez[noxceHHoﬁ TUIIOTE3bI: IINIAHUPOBATL JKCIICPHUMCHT,
CO6I/IpaTb OKCIICPUMCHTAJIbHYIO YCTAHOBKY, aHAJIM3UPOBATH IIOJYUCHHBIC PE3YJIbTATbl U [CJIATH
BBIBOJ O CTATyCC HpeZUIO)KeHHOf/'I TUIIOTE3hI,

coOnrofaTh MpaBwiIa O€30MacHOr0 TpyAa MPU TPOBEACHHHM HCCIEIOBAaHUN B paMKax
IMpaKTUKyMa H y‘Ie6HO-HCCH€I[OBaT€HBCKOﬁ ACATCIBHOCTH C HMCIIOJIB30BAHUEM H3MEPHUTCIBHBIX
YCTPOMCTB U TaOOPAaTOPHOTO 000PYI0BAHHUS;

peuaTh PACUCTHLIC 3a1a4i C ABHO 3aJIaHHOM 1 HEIBHO 3aJaHHOU (1)14314‘1601(012 MOZACJIBIO,

pelaTh Ka4eCcTBEHHbIE 33/1a4H, TpeOyroIe TPUMEHEHNS 3HaHUHN U3 pa3HbIX Pa3/IesioB Kypca
¢Gu3uKy, a TakkKe MHTErpalliud 3HAHUNW M3 JPYrUX HPEIMETOB €CTECTBEHHO-HAyYHOIO ILIHKJIA!
BBICTPAMBATh JIOTHYECKYIO ILEMIOYKY paCCyKACHUM C ONOpPOM Ha M3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NUECKUE SBICHUS;

UCIOJb30BaTh TEOPETHUECKHE 3HAHUS Uil OOBSACHEHHS OCHOBHBIX HPUHIMIIOB pPabOTHI
M3MEPUTENIbHBIX TPUOOPOB;

aHAJIM3UPOBATh M OLIEHWBATh TMOCIEACTBHS OBITOBOM M MPOU3BOACTBEHHON AESITENHHOCTU
YeNOBeKa, CBS3aHHON ¢ (DM3MUECKUMH MPOIECCaMH, C TO3UIMA SKOJIOTHYecKOoi 0e30MacHOCTH,
HpeJICTaBJ'IeHI/Iﬁ 0 paHI/IOHaJ'IBHOM HpI/IpOJIOHOJ'IB3OBaHI/II/I, a TaKXeE paSYMHOM HUCITIOJIB30BAHUU
JTOCTYKCHUN HAYKHM M TEXHOJIOTHH TS JATBHEHIIIETO pa3BUTHS YEJI0BEUYECKOTO OOIIECTBA;

INPUMEHATh pa3iIMyHble CIOCOOBI paboThl ¢ HH(popMaruel (usnyeckoro coaepk aHus C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHH, NpU 3TOM HCHOJIb30BaTh
COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH JIJIsl TIOUCKa, epepabOTKU U MpeIbsABICHUS y4eOHOM
U Hay4YHO-TIONYJSIpHOW HH(OpMauK, CTPYKTypUpOBaHMS M HWHTEPHpETaluu HHPOpMaINY,
MOJYYEHHOM U3 pa3IMyHbIX HCTOYHUKOB, KpUTHUYECKH aHATM3UPOBATH MOTY4aeMyo HH(POPMAIIHIO U



OLICHMBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHWH, TaK W HAa OCHOBE aHAIN3a
UCTOYHHKA HH(POPMALIUY;

IPOSIBJISITH OPraHU3aLMOHHbIE U [T03HABATEIbHbBIE YMEHUS CAMOCTOATEIBHOTO IPUOOpETEHUS
HOBBIX 3HAHHH B MPOIIECcCEe BHIIIOIHEHUS IPOCKTHBIX U Y4eOHO-HCCIeI0BATEIbCKIX PadoT;

pa6OTaTB B I'pyIII€ C UCIIOJJHCHHUEM PA3JIMYHBIX COLUAJIbHBIX pOJ'ICfI;

MPOSIBIIATh MOTUBAIUIO K Oyayiei nmpodeccnoHalbHON NesSTeNbHOCTH TI0 CIIeIUATBbHOCTIM
(U3UKO-TEXHUYECKOTO MPOQUIIS.



IlepBblii rog 00y4yeHust

TEMATHYECKOE INTAHUPOBAHHUE

Ne HaumenoBanue KonuuyectBo
IIporpammHoe cogepxanue XapakTepucTHKA IeTeJJbHOCTH 00y4al0IHXCS
n/n pa3iesioB u TeM 4acoB
Paszoen 1. Mexanuka
1.1 | [lorpemnocTu B 2 DKCIIepUMEHT U TeOpus B Ipoliecce Onepuposams nonsamuamuy: HaOJIIOIeHUE, SIKCIIEPUMEHT,
JKCIIEPUMEHTE no3HaHus npuposl. Habmonenue u THIIOTE3a, TeOpHs, (PU3NIecKasi BEININHA, PU3NIECKUI
(Jrexuust) sKcnepuMeHT B ¢pusuke. CrocoOs 3aKOH, U3MEPUTEINIbHBIN IPUOOP, U3MEPEHHE, PE3YIbTAT
u3MepeHus: GU3NIECKUX BEITHUUH U3MEpPEHUs, LieHa JIeJIEHUs LKkl Ipuoopa,
(aHanoroBsle U LU(pPOBLIE HOrPEIIHOCTh U3MEPEHUS.
W3MEpPUTEIbHBIC TPUOOPHI, IIpusooums ipuMepbl HAOIIOICHHS, YKCTIEPIMEHTA,
KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI). | TUIIOTE3bl, TEOPUH, (PU3HMUECKUX BEIUYUH, PUIUUECKUX
[TorpemHocTy n3MepeHnit PU3NIECKUX 3aKOHOB, U3MEPUTEIIbHBIX PHOOPOB.
Benn4UH (abconoTHAS U Onpedenamyp 1ieHy NeNeHUs UIKabl Tpudopa,
oTHOocuTenbHas). ['unoreza. ®usnveckuili | aOCOMOTHYIO MOTPEHIHOCT IPSIMOTO U3MEPEHHUSI.
3aKOH, TPAaHUIIbl €0 TPUMEHUMOCTH 3nams GopMyIIbl IS OLIEHKU OTHOCUTEIBbHOM
HOTPEIIHOCTA KOCBEHHOTO U3MEPEHUs, IIPaBUiIa
OKpYTJIeHUs a0COTIOTHBIX MOTPELUIHOCTEN, BBIPAXKEHHE
OTHOCHUTEJIbHBIX OTPEIIHOCTEN B IPOLIEHTAaX
1.2 | Ouenka 2 OrnpezenieHne MorpenrHoCcTel mpsiMbIX Onepuposame nousimusamu: aOCOJIOTHAS TOTPEITHOCTD
MIOTPEIIHOCTEN U3MEpEHU 10 3aJaHHBIM Pe3yJIbTaTaM MU3MEPEHMS, OTHOCUTENBHAS TOTPEIIHOCTh U3MEPEHUS.
MIPSIMBIX U KOCBEHHBIX n3Mmepenuil. [Ipuemsl onieHKn IIpugooums ipuMepbI NPSIMBIX U KOCBEHHBIX
U3MEPEHUIN MOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUI U3MEPEHUI.
(camocTosATENBHAS Onpeodenamo NOTPEIIHOCTH NMPSAMBIX U3MEPEHHH.
paborta) Hcnonb30BaTh METO IpaHMIL ISl OLIEHKU a0COTIOTHOM

IIOTPELIHOCTH MPSMOr0 U3MEPEHUS, IIPABUIIA
OKpYyTIJIeHUS! a0CONIIOTHBIX MOTrPEIIHOCTEH, hopMyIIbl Ass




OLICHKH OTHOCUTEIHHON MOTPEIIHOCTH KOCBEHHOTO
HU3MEPEHHUSL.

Ymems oKpyrIIATh a0COTIOTHBIE TTOTPEITHOCTH,
BBIpaXaTh OTHOCUTEIbHbBIE OTPEUTHOCTH B IPOLECHTAX.
Pewamyp 3anaun Ha OLIEHKY OTHOCUTEIIbHBIX
MOrPEMTHOCTEN

13.1

Ycpenuenue
HU3MEpPEHHUIA.
Cnyyaiinas
MOTPEUTHOCTh

(mpakTUKyM)

[TpuGopHBIE MOTPEIIHOCTH, CITy4aifHbIC U
CHUCTEMATUYECKUE TIOTPEIIHOCTH

Onepuposams nousmuamuy: IpUOOPHAs OTPEIIHOCTD,
ClIy4aiiHas MOTPEIIHOCTb, CUCTEMATHYECKAs
IOTPELIHOCTD, CPEIHEE 3HAYCHHUE.

IIpusooums nnpumepsl NPUOOPHOH, CITydaiiHON U
CUCTEMATUYECKOU MMOTPEIIHOCTH.

Onpedensamp FKCIEPUMEHTATBHO HA0OP 3HAYCHUI
(bu3nyeckoil BeIMUNHBI IPU IPOBEIEHUH HECKOJIbKUX
HE3aBUCUMBIX U3MEPEHUM.

Hcnonvszoeams GOpMyIibl 1Sl CPEAHETO
apu(pMETHUECKOr0 HECKOJIBKUX YHUCEI, AJISl OLECHKU
a0COJIIOTHON MOTPEIIHOCTY 3HAUYEHUS (PU3HUECKON
BEJIMYMHBI, OLIEHEHHOI'0 KaK cpeiHee apuPpMeTHIECKOoe
Ha0opa ee 3HAUYCHU.

Oyenusams 3HaUCHHUE U3MEpPseMON (PU3NIECKON
BEJINYMHBI KaK cpe/iHee apudmeTndeckoe Habopa ee
3HAYEHUH, MOIYYEHHBIX [IPU NMPOBEIEHUN HECKOJIBKUX
HE3aBHCHMBIX U3MEpPEHUH, a0COIIOTHYIO U
OTHOCHUTEIIBHYIO IIOIPEUTHOCTh 3HAYEHMSI dTOU
(u3nYecKoil BETUYNHBI.

Ycemanasnuseams B3auMOCBSI3U MEXy OLIEHKOMN
3Ha4YCeHHS (U3MUECKOU BEIIMUMHBI, ONIPEACIIIEMON 110
pe3yJIbTaTaM HECKOJBKUX HE3aBUCUMBIX U3MEPEHU, U
CpeAHUM apu(PMETHUYECKUM HECKOJIBKUX YHCET




1.3.2

Kunemarunueckue
HU3MEPEHUS
JaIbHOCTH II0JIETA,
pacyeT HavyaJbHON
CKOPOCTH

(mpakTUKyM)

[lepemerieHue, CKOPOCTh U YCKOPEHHE
MaTepuaIbHON TOYKU, UX MPOEKIIMH HA
ocu cuctembl koopauHar. CioxxeHue
MEePEMEIICHUIN U CIIOKEHUE CKOPOCTE.
JIBukeHue Tena, OpoIIeHHOTO MO YTIIOM
K TOPU30HTY. 3aBUCUMOCTh KOOPJIUHAT,
CKOPOCTH U YCKOPEHUSI MaTEepUaAIbHOU
TOUYKH OT BPEMEHU

Onepuposams nowsimusmu: CKOPOCTb, YCKOPEHUE,
CBOOOHOE TaJIeHUE, aTbHOCTh MOJIeTa, A0COMIOTHAS
MOTPEUIHOCTh U3MEPEHUS, OTHOCUTEIbHAS TOTPEITHOCTD
U3MEpEHUsI.

I1Ipu6ooums ipuMepbl CBOOOIHOTO MAJICHUS TEIl TIPU
pa3IMYHbIX 3HAYCHUAX HAYAIbHON CKOPOCTH, TIPU
pa3HBIX yIiiax MKy Ha4aJlbHOW CKOPOCTBHIO U
TOPH30HTOM.

Hcnonv306ams pynaeTKky, KHHEMaTH4YeCKUe (GOPMYIIbI,
OIKCHIBAIOIIHE IBMKEHUE TeJIa, OPOIIEHHOTO MO YIJIOM
K TOPHU30HTY.

Dopmynuposams TUTIOTE3Y O XapaKTePe 3aBUCUMOCTH
JAJIbHOCTH T0JIETa Teja, OPOIICHHOTO TOPU30HTAILHO,
OT €r0 Ha4aJbHON CKOPOCTH.

Hccrnedoeams 3aBUCUMOCTD JTATBHOCTH TIOJIETA TEIA,
OpOIICHHOTO TOPU30HTAIBHO, OT €r0 Ha4aaIbHON
CKOpPOCTH M HHTEPIPETHUPOBATH TOJTYYCHHBIC
pe3yIIbTATHI.

Pewams 3anady Ha onpe/ieieHAE 10
IKCIEPUMEHTAIBHBIM JJAHHBIM Ha4aJIbHOW CKOPOCTH
Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Onpedensamob aOCONIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTh HAYaJIbHON CKOPOCTH TeJla, OPOIIEHHOTO
TOPH30HTAIILHO

1.4

IIpocreiimue
TCOMETPHUCCKUC
U3MEpeHUS
(camocrosiTenbHas
paborta)

MeTobl ¥ IPUEMBI IPOBEACHNUS MTPSIMBIX
1 KOCBEHHBIX U3MEPEHUN
reOMEeTPUUYECKUX BEJIIMYUH (JUIMHA, Yo,
I01a/1b, 00BEM)

Onepuposams nonsimuamu: aOCOIIOTHAs NOTPEIIHOCTh
W3MEpEeHUs, OTHOCUTEIbHAS OIPEHIHOCTh U3MEPEHHUS.
3nams METObl U IPUEMBI TPOBEJIEHUS TIPSIMBIX
NU3MEpPEHUN T€OMETPUUECKUX BEITMYHH.

Ipumensmob HOpMyIBI AJIs ONIpeeIeHUs] A0COTIOTHBIX U
OILIEHKH OTHOCUTEJIbHBIX MOTPEIIHOCTEM.




Pewams 3anauy Ha onpeneneHue wiomaan GUrypsl u
o0BeMa Tema 1Mo IKCIEPUMEHTATBHO U3MEPEHHBIM
3HAYCHHUSAM JIJTHAH.

Onpedensmob 3HAYCHUS] OTHOCUTEIBHBIX MTOTPEITHOCTEH
B IIPOIICHTaX

1.5

I'paduxu
IKCIIEPUMEHTAITLHBIX
3aBUCHUMOCTEMN.
I'paduaeckas
00paboTKa JaHHBIX
(Jrexuust)

I'paduueckoe npeacraBieHue
3aBUCUMOCTEH (PU3MUYECKUX BEIUIUH

Jpyr OT Apyra. JInnelHas 3aBUCUMOCTb.

VYrinoBo# ko uimeHT u cBo060IHOE
claraeMoe JJMHEHHOW 3aBUCUMOCTH

Onepuposams nonamusmu: rpadyK 3aBUCUIMOCTU OJTHON
(u3MYeCKOil BETMUNHBI OT APYTOM, TMHEHHAS
3aBUCUMOCTb, YIJI0BOU KOA(DPUITMEHT U CBOOOIHOE
cllaraeMoe JIMHEWHOH 3aBUCUMOCTH, alllPOKCUMAaus,
UHTEPIIOJISLINS, SIKCTPATIONISILIMSL.

3namo ipaBUIIa OCTPOSHHS rPahUKOB 3aBUCHMOCTEH
(bu3MYeCcKUX BEIUYUH JAPYT OT Apyra.

Cmpoums rpapuKy TUHEHHBIX 3aBUCUMOCTEH
(U3NYECKUX BETUYMH APYT OT Apyra.

IIpumenamo nipaBuiIa NOCTPOCHUS rpapUKOB
3aBUCUMOCTEH (PU3MUECKUX BEIUYMH APYT OT JIpyra.
IIpugooums ipuMepbI ANMPOKCUMALIMN, HHTEPIIOJIALUY,
SKCTPaNOSIIH.

Ymemwb poBOIUTH NPOLIETYypHI ANIIIPOKCUMALIHH,
MHTEPIOJIALNAHN, SKCTPAIIOJIALINN.

Onpedensams 3HaYEHUS YIIIOBOr0 KO3 uiineHTa u
CBOOO/IHOTO CJIaraeMoro JUHEHHON 3aBUCHUMOCTH,
OLICHUBATh UX a0COJIOTHBIE TOTPEIIHOCTH.
Ycmanasnueams B3anMOCBS3M MEX1y MaTEMATUYECKUM
HOHSATHEM IMHEWHast GYHKIU» U JIMHEHHON
3aBUCHUMOCTBIO (DU3MUECKUX BEIUYUH JIPYT OT JApyra.
Hccneoosams 1 MHTEPIIPETUPOBATH TPapUKN TMHEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH APYT OT JIPyTa.
Pewampw 3a1aun Ha MOCTpOEHUE TMHEUHBIX IPaUKOB
3aBUCHUMOCTEN (PU3NYECKUX BETMYUH JPYT OT Apyra 1o




3aJ[aHHBIM Ha0OpaM SKCIIEPUMEHTATBHBIX JAHHBIX,
OTIPEIENIATH TI0 TIOCTPOCHHOMY IpadUKy YIriIOBOM

K03 (HUIIUEHT ¥ CBOOOTHOE ClIaraeMoe, OIICHUBATh UX
aOCOJIFOTHBIC ¥ OTHOCUTEJIbHBIC TIOIPELTHOCTH

1.6

O6paboTka
HEJIMHEHHBIX
3aBHCHUMOCTEIA:
JIMHEeapu3alus,
MOACYET ILJTOIIa N
o1 rpauKoM,
MMOCTPOCHUE
KacaTeJIbHBIX K

rpaduky (JIeKuusi)

I'paduaeckoe npencraBieHne
3aBUCUMOCTEH (PU3MYECKUX BEINIUH
apyr ot apyra. Henunelinas
3aBUCHMOCTb U €€ JIMHEeapHu3anus

Onepuposams nonsmuamu: rpaduK 3aBUCUMOCTH OJHOM
(u3NYeCKOil BEMUYMHBI OT APYrod, HETMHEWHAs
3aBUCHUMOCTD, JIMHEApU3aLUsl HEJIMHENHOM 3aBUCUMOCTH,
IUIOILA/Ab MO TpaMKOM 3aBUCUMOCTH, KacaTeabHas K
rpaduKy 3aBUCUMOCTH B JaHHOMN TOYKE.

3namo paBuIIa MOCTPOSHHS rPahUKOB 3aBUCHMOCTEH
(U3NYECKUX BETUYMH IPYT OT ApYyra, GU3mdecKuii
CMBICII TUIOIIAAN O IpaUKOM 3aBUCUMOCTH U
KacaTeJIbHOM K rpaduKy 3aBUCMMOCTH B JAHHOM TOYKE.
Cmpoumb UCXOHBIE U JTMHEAPU30BaHHbBIE TPadUKU
3aBUCUMOCTEN (U3NYECKUX BETUYUH APYT OT JApYyra,
KacaTeJIbHYIO K T'pauKy HEJIMHEHHOH 3aBUCHMOCTH B
TAHHOU TOYKE.

Ipumenamo nipaBuIIa MOCTPOCHUS rpapUKOB
3aBUCHUMOCTEN (PU3NYECKUX BETMYUH JPYT OT JIpyra.
Onpedenams 3HaAUEHUS TUIOIMIATHU O] TpadUKOM
3aBHCUMOCTH U yIJIOBOrO KO3 PHIIMEeHTa KacaTeTbHON K
rpaduKy HEIMHEWHOM 3aBUCMMOCTH B JAHHOM TOUKE,
OLICHUBATh UX a0COJIFOTHBIE MOTPEIIHOCTH.
Ycmanasnueams B3anMOCBS3M MEX1y MaTEMATUYECKUM
HOHATHEM «(PYHKIUS» U 3aBUCUMOCTBIO (PU3MUYECKUX
BEJIMYMH JPYT OT Jpyra.

Hccneoosams 1 nHTEPIIPETUPOBATH TpapuKU
HEJIMHEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH APYT
OT Jpyra.




Pewamys 3anaum Ha TOCTPOCHHE JIMHEAPHU30BAHHBIX
rpaduKOB 3aBUCUMOCTEH (PM3UUECKUX BEITHYUH JPYT OT
Jpyra 10 3a/IaHHBIM Ha0opaM SKCIEPUMEHTAIBHBIX
JIAHHBIX, ONPEICIISTH 110 TOCTPOSHHOMY TpaduKy
YTII0BOM KO3 (GUIIMEHT U CBOOOIHOE ClIaraeMoe,
OLIEHUBATh UX a0CONIOTHBIE U OTHOCUTEIHHBIE
MOTPEUTHOCTH

1.7 | U3mepenue PaBHOMepHOE 1 HEpAaBHOMEPHOE Onepuposams nonamuamu: Tpaduk 3aBUCUMOCTH OJTHOU
3aBUCHUMOCTHU MPSIMOJIMHEIHOE ABHKEHUE. (u3nuecKoil BeIMYNHBI OT APYroil, HeJTMHeHas
KOOPIUHATHI Koopaunara, Bpems, CKOPOCTh 3aBHCUMOCTb, IMHEAPHU3AIHS HEIMHEHHON 3aBHCUMOCTH.
TpaHMIlbl 00J1aCcTH Cmpoumsb TMHEAPU30BAHHBINA IPAPUK 3aBUCUMOCTH
HaMOKaHUS OT (bu3MYECKUX BEIUYHUH JIPYT OT Apyra.

BpPEMEHH. Ipumenamo ipaBuIIa MOCTPOCHUS rpapUKOB
JIluneapuzanus 3aBHCUMOCTEH (PU3MUECKUX BEIWYHH APYT OT JIPYTa.
3aBHCUMOCTH Onpedensams 3HaYCHUS YTIIOBOTO KO3 uuneHTa n
(mpakTUKyM) CBOOOJTHOTO ci1araemMoro rpaduka JHHEHHON
3aBHUCHUMOCTH, OLIEHUBATh UX a0COTIOTHBIC
MOTPEITHOCTH.
Hccneoosams 1 MHTEPIPETHPOBATH HETMHEHHYIO
3aBHCUMOCTbh KOOPJUHATHI IPaHUIIbI 00JaCcTH
HaMOKaHUs OyMaru oT BpeMeHHU.
Hcnonv306ams CEKyHIIOMED U PYIETKY

1.8 | U3yuenue ympyroro Cuia. 3mepenne cuiibl TMHAMOMETPOM. | Onepuposamsv nouamusmu: cuia, aehopmarus,
rucrepesuca VYnpyrue v 4acTU4HO yIpyrue YIPYTH THCTEpE3HC.

(mpakTHKyM) nedopmaruu. Cusa ynpyroct. 3aKoH Ymems popmynupoBats 3akoH ['yka, cobupartb

I'yka. OTknoHeHus ot 3akoHa ['yka.
l'ucrepesuc. PaboTa cuibl Ha MaJloM U Ha
KOHEYHOM nepemenieHnu. I'paguueckoe
MIPEJCTaBICHUE PAOOTHI CHIIBI

9KCIIEPUMEHTAJIBbHYIO YCTaHOBKY.

Dopmynuposams TUTIOTE3Y O XapaKTepe 3aBUCUMOCTHU
JUITMHBI 00BEKTA OT BEJIMYMHBI PHIIOKEHHON K HEMY
CHJIBI.




Cmpoumb HETUHEWHBIN TpaduK 3aBUCUMOCTH
(hM3HYECKUX BEIIMYHMH JIPYT OT Apyra.

Ipumensamo ipaBUIIa TOCTPOCHUS IPpapUKOB
3aBUCUMOCTEN (PU3NYECKUX BETUYUH JPYT OT JIpyra.
Hccneoosams 1 UHTEPIPETUPOBATH HEJIMHEHHYIO
3aBUCUMOCTb JUIMHBI 00BEKTa OT BETUYMHBI
IIPUJIOKEHHON K HEMY CHJIBI.

Onpedenamp yroy HaKIIOHA KacaTeIbHOU K rpaduky
HEJIMHEHHOM 3aBUCUMOCTH B JJAHHOM TOYKE, IJI0IIAIh
1o rpauKoM, OIICHUBATh a0COJIIOTHBIC U
OTHOCHUTEJIbHBIE TIOTPEIIHOCTH STUX BEJIMYUH.
Hcnonvzoeams ceKyHIOMEDP U TUHAMOMETP.

1.9

Haxoxnenue maccol
JINHENKH W IIIPUIA C
MTOMOIIBIO
ypaBHOBEIIMBAHUS
phryara (IpakTUKyM)

AGCOIJIIOTHO TBEPJIOE TEIIO.
BpamarensHoe 1BHKEHUE TBEPIOTO
Tena. MOMEHT CHIIBI OTHOCHTEIBHO OCH
BpaieHus. Ilneuo cunsl. Cnoxenue cui,
IIPWIOKEHHBIX K TBEpAOMY Teny. LleHnTp
TSKECTH Tena. Y CIIOBUS PABHOBECHS
TBEpPAOro Tena. Peryar

Onepuposamv noHamusAMuY: MOMEHT CHJIbL
OTHOCHUTEJILHO OCH BPALLEHUS, IIJIEYO CUJIbI, IEHTP
TSKECTH TeJa, pblyar.

Ymems popmMynupoBaTh NpaBUIO MOMEHTOB, YCIOBHS
paBHOBECHsI aOCOJIFOTHO TBEPJIOTO TeJIa, CKJIAIbIBATh
CHJIBI, IPUJIOKEHHBIE K TBEPJOMY TeIly, COOMpaTh
9KCIIEPUMEHTAJIbHYIO YCTaHOBKY.

IIpugooums ipuMepbl IPUMEHEHUS PhIYaroB.
Dopmynuposams TUNIOTE3Y O XapaKTEPE 3aBUCUMOCTU
KOOpPJMHATBI TOUKU ONOPHI YPaBHOBEILIEHHOTO phlyara
OT BEJTMYMHBI CUJIBI, TPUIIOKEHHOM K €ro KOHILY.
Cmpoums TUHEHHBIH rpad UK 3aBUCUMOCTH (PU3NIECKUX
BEJIMYUH APYT OT ApyTa.

Ipumenamo nipaBuIIa MOCTPOCHUS rpapUKOB
3aBUCUMOCTEN (PU3NYECKUX BETMYUH JPYT OT JIpyra.
Hccneoosams 1 MHTEPIPETHPOBATH 3aBUCUMOCTh
KOOpPJAMHATBl TOUKU OIOPHI YPAaBHOBEILIEHHOTO phlyara
OT BEJTMYMHBI CUJIBI, TPUIIOKEHHOM K €ro KOHILY.




Onpedensamo 110 TpaduKy TUHEHHON 3aBUCUMOCTH
3HAa4YeHHUs YIIIOBOTr0 K03 puureHTa u cB060HOTO
CJIaraeMoro, OLEHUBATh a0COJIOTHBIC U OTHOCHUTEIILHBIC
HOTPEIIHOCTH TUX BEITHUYHH.

Hcnonv306ams TUHEWKY, a TAKKE IINPHIL C ICTICHUIMHA
JUTSL U3MEpPEHUs 00beMa.

Pewamp 3amaun 0 paBHOBECHHU pblUara

1.10

N3mepenne
kod(durmenra
HEPTEeTHICCKHUX
MOTEePb IIPH OTCKOKE
[IapuKa OT
MOBEPXHOCTHU

(mpakTUKyM)

NMnynbc cuiibl 1 M13BMEHEHUE UMITYJIbCa
Tesa. 3aKOH COXPaHEHHS UMITYJIbCa.
Kunernueckast sHeprus MarepruaabHON
Touku. Teopema 00 H3MECHCHHH
KMHETUYECKOM SHEPruu MaTepUaIbHON
Touku. [loTeHmanbubie U
HEMOTEHUMAJIbHBIE CHUIIBI.
[TorennmanpHas 3HEPTHS.
[loTeHuunanpHas sHEprus Tena B
OJIHOPOJIHOM I'PaBUTALIMIOHHOM I10JIE.
CBs13b pabOTHI HEMTOTEHITUAIBHBIX CHII C
W3MEHEHUEM MEXAHUYECKOWM SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOW DHEPTUU. YIIPYTUE U
HEYIIPYTHE CTOJIKHOBEHUS. BHYyTpeHHS A
SHEprus Teia

Onepuposams noHAMUAMUY: AMITYIIBC CUIIBI, UMITYJIbC
Tela, KHHETHYeCKasi SHEPTUsl MaTePHAIbHOM TOUKH,
NOTEHIMATIbHBIE U HETIOTCHIUAIBHBIC CHIIBL,
NOTEHIMATIbHAS SHEPTUSA (B T.4. T€Jla B OJHOPOIHOM
IPaBUTAIIMOHHOM TI0JI€), YIIPYTUE U HEYIIPYTHe
CTOJIKHOBEHHUSI.

Ymems GopMynHupoBaTh 3aKOH COXPAHEHUS HMITYJIbCA U
TeopeMy 00 M3MEHEHHH KHHETHYECKOW YHEPTUN
MaTepuabHON TOYKH, 1aBaTh OTpEICIICHHE
HOTEHLIUAIBHBIX M HETIOTEHIIHAIBHBIX CHIT;
(hopMyIHpPOBATH 3aKOH COXPAHEHUSI MEXaHUYECKON
SHEPIHH.

IIpusooums IpuUMephI CIy4aeB, KOTAa UMIYJIbC TeNa
COXpaHseTCs WK He COXPaHsAeTCsl, KOrJja MeXxaHnyecKas
SHEPIHs CUCTEMBI COXPAHSIETCS WA HE COXPAHSETCS,
YIPYTUX ¥ HEYNPYTHX CTOJKHOBEHHA.
Dopmynuposams TUTIOTE3Y O XapaKTepe 3aBUCUMOCTH
BBICOTHI OTCKOKA IIapHKa MOCIIe COyJapeHus ¢
MMOBEPXHOCTHIO TOPH30HTAILHOTO CTOJIA OT BBICOTHI
copoca.

Cmpoumb TUHEHHBIN 1 HETUHEWHBINA TpaduK
3aBUCUMOCTH (PU3MUECKUX BEIUYHH APYT OT IpyTa.




Ipumensimob IpaBHUiIa MOCTPOSHUS TPpaUKOB
3aBUCHUMOCTEN (PU3NYECKUX BEITUYHH JPYT OT JIpyTra.
Hccneoosams 1 MHTEPIPETHPOBATH 3aBUCUMOCTh
BBICOTHI OTCKOKA MIAPHKA IOCIIE COyIapeHHs C
TIOBEPXHOCTBIO TOPU30HTAIBHOTO CTOJIA OT BHICOTHI
copoca.

Hcnonv3o6ams pyneTky.

Pewams 3amaun 06 aOCOIIOTHO YIPYTHX U a0COIFOTHO
HEYIPYTUX COYAaPCHUSIX

Wroro mo pazneny 20

Pazoen 2. Monekynapnaa puzuka u mepmoounamuka

2.1

Omnpenenenue 2 KomdgecTBo TermnoTel. TermioeMKocTh

TEIUIOEMKOCTH Tena. Y aenpHas U MOJIsIpHast

TBEPJIOTO Telia TEIIOEMKOCTH BEIIECTBA. Y PaBHCHUE

(mpakTUKyM) TerIoBoro 6ananca. TermnoBoe
paBHOBecHe

Onepuposams noHAMUAMU: KOTXYECTBO TETUIOTHI,
TEIIJIOEMKOCTh TeJa, YACJIbHAs U MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA, TEIUIOBOE PABHOBECHE.
Ymemsv GpopmynrpoBaTh ypaBHEHHUE TEIJIOBOTO OaiaHca,
coOupaTh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY.
IIpusooums IpUMEpHI TEJ, 00JIATAFOIINX OJUHAKOBOM
TEMJIOEMKOCTBIO, HO PA3JIMYHOM yIEIbHON
TETIOEMKOCTBIO.

Ilpumensmob ypaBHEHHE TEIIJIOBOTO OanmaHca JJis
OTMCaHus Tpollecca TerI000MeHa TBEPAOro Tela ¢
BOJIOM.

Hccneoosams TenooOMEeH MEXAY TBEPIBIM TEJIOM U
KUAKOCTSMU U UHTEPIIPETUPOBATH PE3YIABTATEI ITUX
OIIBITOB.

Onpeodensamsb TEIIIOEMKOCTh TBEPJOTO TeJa Ha
OCHOBAHHUU PE3yJIbTATOB ONBITOB [0 U3YYEHUIO
TGHJ'IOO6MeHa MG)K}Iy TBep}IBIM TESJIOM U XUIAKOCTAMHU C
pPa3HBIMH TEMIIEpaTypaMH, OIEHUBATh A0COIOTHYIO U
OTHOCUTEINbHYIO TOTPEITHOCTH U3MEPEHHOMN BEIUUUHBI.




Hcnonvzoeams TepMOMETP.

Ycemanasnueams B3aUMOCBSI3U MEXKTYy 3aKOHOM
COXpaHCHHMSI SHEPTUU U YPaBHEHHEM TEILIOBOTO
OajaHca.

Pewamp 3amaun Ha IPUMEHEHHE YPaBHEHUS TEILIOBOTO
Oaianca

2.2

N3mepenue
TeMIIepaTypbl pyK
IKCIIEPUMEHTATOPA U
JaBIICHUSI, KOTOPOE
MOTYT CO3JaTh €ro
nerkue (MPaKTUKYM)

JaBnenue, o0beM, Temmneparypa,

KOJIMYECTBO BeliecTBa. MeannHbIN ras.
VYpaBuenue MengeneeBa— Kianeiipona.

I"a30BbIE 3aKOHBI. 1'a30BBIN TEPMOMETP

Onepuposams noussmuamu: 1aBJIeHUE, 00BEM,
TEeMIIepaTypa, KOJIMYECTBO BEIIECTBA, U/I€AJIbHBIN I'a3.
Ymems 3anuceiBaTh ypaBHeHHE MeHieneeBa—
Kunaneiipona, ¢popMynupoBaTh ra30Bbi€ 3aKOHBI,
coOHpaTh IKCIEPUMECHTAIIBHYIO YCTAaHOBKY.

3Hame ycTpOUCTBO U MPUHIUI paOOTHI Fa30BOTO
TEPMOMETpA.

Ilpusooums ipuMepsI MOBEJICHUS ra3a MNP U3MEHECHUHU
ero JaBJjeHus, o0beMa, TeMIlepaTyphl.

Ilpumensamo MUHENUKY U ceKyHaomep. OnpenensaTh
TEMIIEpaTypy U JaBJICHHE UJI€aJIbHOTO ra3a Mo
pe3yJbTaTaM OMBITOB C CAMO/ICIIbHBIM Ta30BbIM
TEPMOMETPOM.

Hcnonvzosamsv TMHENKY U CaMOJETIBbHBINA Ia30BBII
TEPMOMETP.

Yemanaenuseams B3aMMOCBSI3H MEXIY BHEITHUMH U
BHYTPEHHUMH MaKpoIapaMeTpaMH T€PMOANHAMUYIECKOMN
CUCTEMBI.

Pewams 3a1aun Ha NpUMEHEHUE YPAaBHEHUS
MenaeneeBa—Kmnaneipona

2.3

DddexTuBHBIH

KO3 PHUIIUEHT
KECTKOCTU CHCTEMBI.
Onpenenenne MOays

Jlepopmaru TBepAOro Tena.
Pactskenne u cxxarue. Moayns FOnra.
Yrupyrue u Heynpyrue nehopMaiuu.
[Ipenen ynpyrux nedopmarnuii. 3aKoH

Onepuposams nonamuamuy: yupyrue U Heynpyrue
nedopmanuy, rnpejen ynpyroi nedpopmanuu, MOIyb
KOHra, MOMEHT CHJIBI OTHOCUTENBHO OCH BpallleHus,
IJIEYO CUJIBL, PbIYar.




FOnra nmpoBosioku ¢
IIOMOUIBIO pblYara.
Ornpenenenue
npejena ynpyrou
nedopmaru
(mpakTUKyM)

I'yka. MOMEHT CHJIbI OTHOCUTEIIBHO OCH
Bpaienus. [1neqyo cuibl. YcmoBus
paBHOBECHS TBEPAOro Tena. Peryar

Ymems hopmynupoBath 3akoH ['yka ais nedopmaruu
PaCTSIKEHUST OTHOPOAHOTO CTEPIKHS C IIOCTOSTHHBIM
MOTICPEYHBIM CEUCHUEM, YCIIOBUE PABHOBECHUS
abCOJIIOTHO TBEPJIOTO Tela, cCOOUpaTh
9KCIIEPUMEHTAJIbHYIO YCTAaHOBKY.

Ilpusooums IpUMEPHI YIPYTUX U HEYIPYTUX
nedopMaruii, MaTepraioB ¢ pa3IMIHBIMI MOIYIISIMU
IOnra.

Ipumenamo 3axon ['yka muist pacuera nedopmanuu
PaCTSIKEHUS TTPOBOJIOKH.

Hccneoosams 3aBUCUMOCTD yJUIMHEHHSI IPOBOJIOKH OT
BEJIMUMHBI PACTITUBAOIIEH €€ CUITBI U
UHTEPIPETUPOBATH MMOTYYECHHBIE PE3YNbTaThl, B TOM
qrcIie IS OTIpeNieNIeHus Ipeiesa ynpyron aedopMariim.
Onpedensmb Mmoaynb FOHTa MPOBOIOKK HA OCHOBAHUH
pEe3yJIbTAaTOB OMBITOB O PACTSXKEHUIO TPOBOJIOKU C
MOMOIIBIO PA3JIMYHBIX 110 BEJIMYUHE CHUJI, OLIEHUBATh
a0COJTFOTHYIO M OTHOCHUTEIILHYIO TIOTPEITHOCTh
n3mMeperHoro Moy KOura.

Hcnonvszoeams HEepaBHOIUICUU phIuar Jisl yBETHUEHUS
CHWJIBI M TIEPEMEILICHUSI.

Pewamy 3anaun Ha npuMeHeHne 3akoHa ['yka mms
pacdera pacTsHKEHUS U CKATHS CTePIKHEH

2.4

N3mepenue
KodpunmeHTa
MTOBEPXHOCTHOTO
HATSDKEHUS] METOJIOM
OTpbIBA (ITPAKTUKYM)

[ToBepXHOCTHOE HATSKEHUE.
KoadduuneHT noBepXHOCTHOTO
HaTspkeHust. Cuia MOBEpXHOCTHOTO
HaTsokeHusl. KanusuisipHbie sSiBIEHUS.
JlaBiieHrEe 0 UCKPUBJIEHHOM
MMOBEPXHOCTHIO XUAKOCTU. DopmMyna
Jlanaca

Onepuposams nonsmusamuy: TOBEPXHOCTHOE HATSKEHUE,
K03(pPUILIMEHT MOBEPXHOCTHOTO HATSKEHMUS,
KalnWUISIPHBIE SIBJICHUS.

Ymemo 3anuceIBaTh (hOpMyITy AJIS CUIIBI
MTOBEPXHOCTHOT'O HaTsDKeHUs, popmyny Jlamnaca s
OIIpeeNICHUS AABJICHUS 110]] UCKPUBIIEHHON




MMOBEPXHOCTHIO JKUKOCTH, COOUPATH
9KCHEPUMEHTAIBHYIO YCTAHOBKY.

IIpusooums ipuMepbI MOBEPXHOCTHBIX SBJICHUN
KaIllWJUIAPHBIX SIBJICHUM.

IIpumensams METONI OTPHIBA PAMKHU OT IMOBEPXHOCTH
KUJIKOCTHU I U3MepeHus Kodpduirenra
MOBEPXHOCTHOTO HATSKEHUS KUAKOCTH.
Hccneooeams 3aBUCUMOCTD BETMYMHBI CHIIBI,
HEOOXOUMOM U1 OTPhIBA OT OBEPXHOCTH BO/IBI
IPOBOJIOYHOM pPaMKH, OT €€ IIePUMETpa U
MHTEPIPETHPOBATH PE3YJILTATHI MPOBEICHHBIX
U3MEpPEHUM.

Onpeoenamob k03 (HUIHEHT TOBEPXHOCTHOTO
HATSDKEHHSI )KUIKOCTH IO PE3YJIbTaTaM MPOBEICHHBIX
U3MEpPEHUil, OLIEHNBATh A0COIIOTHYIO U OTHOCHTEIIBHYIO
MOTPEIIHOCTh U3MEPEHHON BEJTHMUMHBI.
Hcnonb30Bath pelyar A CO3AaHUSI CUIIbI 3aJaHHON
BEJTUYHHEI.

Pewams 3anaun Ha npuMeHeHue GOPMYJIbI I CUIIbI
MOBEPXHOCTHOTO HaTsDKeHUS U popmybl Jlamnaca

2.5

Ornpenenenue TOUKU
POCHI (IPaKTUKYM)

HaceiiieHHbie 1 HEHACHIIIEHHBIE MAPHI.
KanCTBCHHaﬂ 3aBUCHUMOCTD IIJIOTHOCTH U
JAaBJICHUS HACBIIIICHHOT O napa oT
TEMIEPaTyphl, UX HE3ABUCUMOCTH OT
0o0BEMa HACHIIIIEHHOTO Mapa. BinaxkHocTh
BO3/1yXa. AOCONIOTHASI U OTHOCUTEIbHAS
BJIAYKHOCTBH

Onepuposams noHamusmuy: HaCbILLICHHBIN U
HEHACHIIIEHHBIH MMap, BIAKHOCTh BO3/1yXa, a0CONFOTHAS
1 OTHOCHUTECJIbHAA BJIA)KHOCTD.

Ymemwb xauecTBEHHO OMUCHIBATH 3aBUCUMOCTh
TUIOTHOCTH U JIaBJICHUS HACKHIIIIEHHOTO Mapa. BiakHOCTh
BO3/ayXa. AOCONIOTHAS U OTHOCUTEIIbHAS BIIAYKHOCTh
HACBIIIEHHOTO MTapa OT TeMITepPaTypbl, UX
HE3aBHCHUMOCTH OT 00BheMa HACBIIIEHHOTO Tapa,
coOMpaTh IKCIIEPUMEHTAILHYIO YCTAaHOBKY.




IIpusooums ipruMepbl HACHIILIEHHOTO U HEHACBIIIEHHOTO
napa.

HUccneoosams ipoliecc BbINAICHUS POCHI TPU
NOHWKEHUU TEMIIEPATYPHI BIAXKHOTO BO3yXa U
MHTEPIPETUPOBATH MTOIYYEHHBIE PE3YIIbTAThI.
Onpedensimp 10 NOJIYYCHHBIM SKCIIEPUMEHTAIbHBIM
JTAHHBIM TEMIIEPATYPY TOUKY POCHI, U 3aTEM, C
MOMOIIbIO TAOIUIIBI 3aBUCUMOCTH JIaBJICHUS
HACBIIIEHHOIO 11apa BOABI OT TEMIEPATYPBHIL,
OTHOCHUTEJIbHYIO BIQXKHOCTh BO3/yXa, & TAKXKE
a0COJIIOTHBIE U OTHOCUTEIBHBIE MOTPEIIHOCTH ATUX
BEJIMYMH.

Hcnonvzosams TepMOMETD.

Pewamp 3amaun Ha BEIYMCIICHHE a0COTIOTHOU 1
OTHOCUTEJbHOW BIAXKHOCTH

Hroro no pasacity

8

Pazoen 3. dnekmpoounamura

3.1

3HaKOMCTBO C
AIEKTPUUECKUM
KOHJIEHCATOPOM

(mpakTUKyM)

1

DNEeKTpUYECKU 3apsf. DIEKTPUIECKOe
nosie. HanpskeHHOCTh M MOTEHIM A
JIEKTPUYECKOTo nostst. PasHocTh
MIOTEHIIMAJIOB U HampsbkeHue. Msmepenne
HanpspkeHus. BonstMerp. Konaencarop.
ONEKTPOEMKOCTh KOHIEHCATOPA.
[TapannenbHoe U MOCIIEA0BATENBLHOE
COEIMHEHUE KOHAECHCATOPOB

Onepuposams noHamusamu: SIEKTPUIECKUN 3apaL,
3JIEKTPUYECKOE M0JI€, HAIIPSKEHHOCTD U IMTOTEHIUAI
3JEKTPUYECKOTO MOJISL, PA3HOCTh MTOTEHIUAJIOB U
HaIpsDKEHUE, KOHIEHCATOP, JIEKTPOEMKOCTh
KOHJIEHCATOopa.

Ymemv BBIYUCIIATH 3apsij] KOHACHCATOPA 110 €T0
ANEKTPOEMKOCTH U HANPSYKEHUIO, IPUMEHATH (POPMYJIbI
JUISL pacyeTa 3JIEKTPOEMKOCTH IPHU MTOCIIEI0BATEIbHOM U
napasieIbHOM COeJUHEHUH KOHJICHCATOPOB, COOMpATh
JJIEKTPUYECKYIO LIEIb.

IIpusooums ipuMepsI MOCIEA0BATEIBLHOTO U
MapajuIeIbHOTO COETMHEHUS KOHJEHCATOPOB.




Hccneoosamsb 3aBUCUMOCTD HANIPSKEHUS HA
KOHJIEHCATOPE OT €ro AEKTPOEMKOCTH U
UHTEPIPETUPOBATH PE3YJbTATHI 3TOT0 KCIEPUMEHTA.
Onpeoenamob OTHOUICHHUE NEKTPUUECKUX EMKOCTEMN
JIBYX KOH/IEHCATOPOB MO U3MEPEHHBIM 3HAYCHUSIM
HaNpsDKEHUS Ha HUX, OLIGHUBATh a0COIIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH U3MEPSEMBIX BEJIUYHH.
Hcnonvszoeams BOIBTMETD.

Pewamy 3anaun Ha coeTuHEHNE KOHIEHCATOPOB

3.2

N3yuenne nmpouecca
pa3psaaKu
KOHJICHCATOpa
(mpakTUKyM)

DneKTpUUecKUuil 3apsj. DIEKTPUUIECKOe
nosie. HanpskeHHOCTh M TOTEHITHAT
AIEKTPUIECKOTO ToJIs1. PazHOCTh
MOTEHIMaI0B U HanpspkeHue. JJ1C
HWCTOYHHKA TOKA. I3MepeHnue

HanpspkeHus. Bonstmerp. Konaencarop.

DIEeKTPOEMKOCTb KOH/IEHCATOPa.
DEeKTpUYECKOe CONPOTUBICHUE. 3aKOH
Owma 17151 moHOM (3aMKHYTOM)
anekTpuueckoi nern. Kongencarop B
LIENH [TOCTOSIHHOTO TOKa

Onepuposams noHamuamuy: IEKTPUIECKUI 3aps,
ANEKTPUUYECKOE I10JI€, HAPSYKEHHOCTh U MOTEHIHAI
JIEKTPUUYECKOTO MOJIsl, Pa3HOCTh MOTEHIIUANIOB U
Hanpsbkenue, D/]C ucrounuka Toka, KOHIEHCATOp,
ANEKTPOEMKOCTh KOHJIEHCATOPA, JIEKTPUUECKOE
COIIPOTHUBIICHUE.

Ymems popmynupoBath 3akoH OMa JUIsl TOJTHON
(3aMKHYTOM) 3JI€KTPUYECKOI LI€TH, BEIYUCIIATE 3apsi]]
KOHJICHCATOPA IO €T0 IEKTPOEMKOCTH U HAIIPSKEHUIO,
coOUpaTh IMEKTPUUYECKYIO 1IETIb.

IIpusooums ipuMepbl MOBEIEHUS KOHJIEHCATOopa,
BKJIFOUEHHOTO B LIE€NIb IOCTOSIHHOTO TOKa.
Dopmynuposams TUIIOTE3Y O XapaKTepe 3aBUCUMOCTHU
CHJIBI TOKA OT BPEMEHH NPH pa3psIKe KOHAEHCcATopa
4yepes3 pe3nucTop.

Cmpoumb TpaduK 3aBUCUMOCTH CUJIBI TOKA OT BPEMEHH
IIpH pa3psKe KOHAEHCATOpa Yepe3 pe3rcTop.
Ipumenamo nipaBuIIa MNOCTPOCHUS rpapUKOB
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH APYT OT JIPyTa.




Hccnedosamsb 3aBUCUMOCTD CUITBI TOKA OT BpPEMEHU IIpU
paspsaKe KOHIEHCAaTopa Yepes3 pe3ucTop u
HWHTEPIPETUPOBATH 3TY 3aBUCUMOCTb.

Onpeodenamp 3NEKTPOEMKOCTh KOHJIEHCATOPA, BbIpaxas
ee uepe3 yriioBoil koahPUIMeHT KacaTeIbHON K
rpaduKy 3aBUCUMOCTH CHJIbI TOKA Pa3psIKu
KOHJICHCATOpa OT BPEMEHH, OIICHUBATh a0COTIOTHYIO U
OTHOCHUTEIIbHYIO MOTPEITHOCTh JIEKTPOEMKOCTH.
Hcnonvszoeams BOIBTMETP U CEKYHIIOMED.
Ycemanasnuseams B3auMOCBSI3H.

Pewams xauecTBEeHHBIE 33Ja4M O KOHJIEHCATOpaX,
BKJIFOUEHHBIX B II€TIb IOCTOSIHHOTO TOKa

3.3

Onpenenenue
YACIBHOTO
COTPOTHUBIICHUS
Marepuaia
MTPOBOJIOKH

(mpakTUKyM)

Cuna toka. Hanpspkenue. 3akon Oma i
ydacTKa Lenu. DJIEKTPUIECKOoe
COTPOTHUBIICHHE. 3aBUCUMOCTh
COTIPOTHUBIICHUS OJHOPOJHOTO
MMPOBOJIHHUKA OT €TI0 JIJTMHBI U TIJIOIIA TN
MONEPEUYHOT0 CeUEHUs. Y JIeNbHOE
COTIPOTHUBIICHHE BEIIECTBA

Onepuposams nousimusaMu: CUla TOKa, HaApsHKEHUE,
JJIEKTPUYECKOE CONPOTUBIIEHUE, YAECIBHOE
COIPOTHUBIICHNE BEIIECTBA.

Ymemsv popmynupoBaTh 3akoH Oma JiJ1s ydacTKa Leru,
3anuchIBaTh GOPMYIy JUIsl 3ABUCUIMOCTH COIIPOTHUBIICHUS
OOHOPOJHOIO MPOBOAHUKA OT €TI0 AJIMHBI U TIJIOIIaAN
MOMEPEYHOT0 CEYEHUsI, COOMPATDH IECKTPUUECKYIO 11ETIb.
IIpusooums IprMephI BEIIECTB C PA3TUYHBIM YEIbHBIM
COIIPOTUBJICHUEM.

Ilpumensams METOJ U3MEPEHHUSI MAIIBIX DJIEKTPUUECKUX
CONPOTHUBIICHHIA.

Hccneoosams 3aBUCUMOCTD HAIPSKEHUSI MEKIY
KOHIIaMHU OTPE3Ka IIPOBOJIOKU OT JUIMHBI 3TOr0 OTPE3Ka U
HHTEPIPETUPOBATH PE3YILTATHI IPOBEAECHHBIX
W3MEPEHH, BEIYUCIIATh AIEKTPUUECKOE COIIPOTUBIIEHUE
OTpE3Ka IPOBOJIOKH 10 U3MEPEHHBIM 3HAYEHUSAM CHUJIbI
TOKa U HaIPSDKECHHUS.




Onpeoenamp yneabHOE CONMPOTUBIICHNE MaTepuaa
IIPOBOJIOKH 10 U3BECTHBIM JUIMHE, TUAMETPY U
COIIPOTHUBIICHUIO, OIICHUBATH A0COTIOTHYIO
OTHOCHUTEJIbHYIO MOTPEUTHOCTh YEIbHOTO
COIIPOTUBIICHUSI.

Hcnonvszoéams MyJIbTUMETP B peXUMaXxX BOJIbTMETPA U
aMIepMeTpa, TMHENKY, MUKPOMETP.

Pewamyp 3anaun Ha 3akoH OMa /17151 yyacTka LIeTy U Ha
3aBUCHUMOCTH COIIPOTUBIICHUS OTPE3Ka MPOBOJIOKH OT
€ro XapaKkTepUCTUK

3.4

N3mepenue BOJIBT-
aMITIepHOM
XapaKTePUCTUKH
IOJIYTIPOBOJITHUKOBOT'O
nuoja (MpakTUKyM)

[TonynpoBoanuku. CoOCTBEHHAS U
MIpUMECHAs MPOBOJUMOCTh
IOJIyIpOBOAHUKOB. CBoOMcTBa p-N-
nepexoa. I1omynpoBogHUKOBBIN 1O

Onepuposams noHAMUAMU: TIOTYTIPOBOJHUK,
coOCTBEHHAas ¥ MPUMECHas MPOBOJIUMOCTb, P-N-TIEpeXo/,
MOJTYTIPOBOTHUKOBBIN JTUO/.

Ymemsv 00BSICHATH TPUPOAY COOCTBEHHOUM M MPUMECHOU
IPOBOJAMMOCTH, CBOMCTBA p-N-1Iepexo1a, IPUHLIUIT
NEHCTBUS MOTYIPOBOAHUKOBOTO TUOJIA, €TO
(YHKIIMOHUPOBAHKE NP BKIIOYEHUU B ANEKTPUUECKYIO
LIeNlb TOCTOSTHHOTO TOKA B MPSMOM U B 00paTHOM
HaIpaBJIEHUHU, COOMPATh 3JIEKTPUUECKYIO LIEIb, YNTATh
MapKUPOBKY IOJIYNIPOBOJHUKOBOTO AUOAA.

IIpu6ooums ipuMepbI UCIIOIB30BAHUS
MOJIYIIPOBOJIHUKOBOT'O IMO/A B AIEKTPUUYECKUX LIETISAX.
Dopmynuposams TUIIOTE3Y O XapaKTepe 3aBUCUMOCTHU
CHJIBI TOKQ, TEKYILEr0 Yepe3 MOJIYIPOBOJHUKOBBIN IO,
OT ITO/IaHHOTO Ha HETO HaIPSIKEHUS.

Cmpoumsb 3KCIIEpUMEHTAILHO BOJIBT-AMIIEPHYIO
xapaktepucTuky (BAX) momynpoBoJHUKOBOTO 110/1a
IIPU €T0 BKJIFOYEHUH B DJIEKTPUUECKYIO LIENb
MIOCTOSTHHOTO TOKa B MIPSIMOM U B 00OpaTHOM
HaIpaBJICHUU.




Ipumenams nipaBuIIa NOCTPOCHUS rpauKoOB
3aBUCHUMOCTEN (PU3NYECKUX BEITUYHH JPYT OT JIpyTra.
Uccneoosams BAX nonynpoBOJHUKOBOIO IMOAA,
BKJIFOUEHHOTO B LIE€TIb TOCTOSIHHOTO TOKA B MPSMOM U B
0o0paTHOM HamnpaBlIeHUU U UHTEPIPETUPOBATH ITY
3aBUCHUMOCTb.

Onpedensamp 3AEKTPUIECKOE COMPOTUBIICHUE
MOJTYTIPOBOJHUKOBOTO JIMO/1a TP TAaHHOM 3HAYEHUU
HaNpPsDKEHUs, OLIEHUBATh a0COJIIOTHYIO U
OTHOCHUTEIIbHYIO TIOTPEITHOCTh 3TON (PU3HUECKOM
BEJTUYNHBI.

Hcnonvsoeams BOIETMETP, aMIIEPMETP, IEPEMEHHBII
PE3UCTOP, MAKETHYIO IUIATY, MOTYIPOBOAHUKOBBIN
JTUOI.

Pewamye 3anaun Ha €Ny MOCTOSIHHOTO TOKa MPU
HAJIMYUU B HUX UI€aJIHHOTO J10aa

Hroro no pasacity
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Bropoii rox o0yuenust

FOPU30HTAIILHOU
COCTAaBJISIOLIEH
MarHuTHOM
WUHIYKIHH
MarHMTHOTO TOJIs
3emin (IPaKTUKYM)

UHAYKIMU. [[puHIMn cynepno3uinuu
MarHuTHBIX TToJieH. JINHUM MarHuTHOM
WHAYKIMUA. MAarHuTHOE MOJIe KaTYIIKHU C
TOKOM

Ne HaumenoBanue KoaunuecTtBo
IIporpammHoe coaep:kanue XapakTepucTHKA 1eATeJIbHOCTH 00YYAKIIUXCS
n/n pa3esioB U TeM 4acoB
Pazoen 1. dnekmpoounamuxa
1.1 | OueHka BEIUYUHBI 2 MaruauTHOoe nosie. BekTop MarHuTHOM Onepuposams noHAMuUAMU: MArHUTHOE T10JIE, BEKTOP

MarHUTHON MHIYKUUU, TUHUA MarHUTHON MHAYKLMY.
Ymems GopMynupoBaTh MPUHIIHII CYNEPIIOZULIIH
MarHUTHBIX MOJIEH, H300paXKaTh JIMHUN UHIYKIIAN
MarHUTHOTI'O MOJIs KaTyLUIKU C TOKOM, cCOOUpaTh
9KCHEPUMEHTAIbHYIO YCTAHOBKY.

IIpusooums IpUMEpHI MPUPOTHBIX 00BEKTOB U
TEXHUYECKUX YCTPOUCTB, SABIISIOMIMXCS HCTOUHIUKAMHU
HOCTOSIHHOT'O MAarHUTHOT'O TOJISL.

IIpumensimy NPUHLUI CYNEPIO3ULIUU MArHUTHBIX
IIOJIEH.

Hccneoosams IPOCTPAHCTBEHHYIO OPUEHTAIINIO BEKTOPA
MHIYKIIMM MAarHUTHOTO TOJIsI, CO3/1aBa€MOI0 Ha OCH
COJICHOM/Ia TIPU CYMEPIO3UIINY MarHUTHOTO MOJIs 3eMIIn
Y MarHUTHOTO TIOJISI COJICHOM/IA, B 3aBHCUMOCTH OT CHJIBI
TOKA B BUTKaX COJICHOW/Aa U HHTEPIIPETUPOBATh
HOJIy4EeHHBIE PE3YJIbTaThI.

Onpedenamp 1O pe3yibTaTaM MPOBEAECHHOTO
JKCIEPUMEHTA MOYJIb TOPU30HTAIILHON COCTABIIIOLIECH
BEKTOpa MArHUTHOW WHAYKIIMH MarHUTHOTO TIOJIS
3eMiH, OLIEHUBATh a0COJIFOTHYIO U OTHOCUTENIbHYIO
MOTPEUTHOCTh U3MEPEHHOM (hPU3NYECKON BETMUHHBI.
Hcnonvzosams xoMmac, COJIEHOU], 1a00PaTOPHBIN OJI0K
MTUTAHUS, TPAHCTIOPTHP.




Pewams 3anaun Ha IpUMEHEHUE IPUHIUIIA
CYNEPIIO3UIIMY MAarHUTHBIX I10JIEH

1.2

N3mepenue
3aBHCHMOCTH
BEIIMYHHBI
MarauTHOMN
WHIYKIUU
MarHuTHOTO T10JIA
MarHmTa oT
paccTosHusA

(mpakTUKyM)

MarnauTHO€e nosie. BekTop MaraHuTHoOM
UHAYKIUU. JIMHUY MarHUTHON
UHAYKIMUA. MarHuTHoe noJje
IIOCTOSHHOTO MarHuTa

Onepuposams nonamusmuy: MarHUTHOE I10JI€, BEKTOP
MarHUTHOM MHIYKIUH, JUHUY MarHUTHON MHIYKLIUU.
Ymems n300paxarb TMHUU UHIYKLUU MAarHUTHOTO MOJIS
IIOCTOSIHHOTO MarHuTa, coOupaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY.

IIpugooums ipuMepbl IPUPOIHBIX OOBEKTOB U
TEXHUYECKUX YCTPOMICTB, SABJIAIOIINXCS NCTOYHUKAMU
HOCTOSIHHOT'O MarHUTHOIO MOJIS.

Ipumensms cMapTHOH C PEAYCTaHOBICHHBIM
IPOrpaMMHBIM 00€CIIeYeHUEM JIs1 U3MEPEHUS
BEJIMYMHBI MArHUTHOT'O NOJISl, IPAaBUJIA IIOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH IPYT OT
ApyTa.

Hccneoosams 3aBUCUMOCTD BETMYMHBI MArHUTHOM
MHAYKIAA MarHUTHOTO TOJIs IOCTOSIHHOIO MarHuTa Ha
€ro MpOoA0IbHON OCH CUMMETPUHU OT PACCTOSHUS MEXY
LIEHTPOM MarHuTa v TOYKOM U3MEPEHHUIN 1
MHTEPIIPETUPOBATD ITOIYYEHHBIE PE3YIIBTATHI.
Cmpoumb 3KCTIEpUMEHTAIIBHO IpayK 3aBUCUMOCTH
MOJ1YJIsl MATHUTHOW MHAYKIIUY MarHUTHOTO MOJIS
IIOCTOSIHHOTO MarHuTa Ha €ro Mpo0JIbHON OCH
CUMMETPUU OT PACCTOSTHUSA MEXK]y LIEHTPOM MarHuTa u
TOYKOM M3MepeHu (¢ y4eToM abCOMIOTHBIX
MOTPEIIHOCTEN U3MEPEHHBIX (PU3NYECKUX BETUYHH).
Hcnonvzosams NMIIMHAPUYECKUAN TOCTOSIHHBIA MarHuT,
JIMHEWKY.

Pewamy 3a1aun Ha TpUMEHEHNE IPUHIINAIIA
CYIEPHO3UIINHY MarHUTHBIX MOJIeH




1.3

HaOmroneune
MAardmuTHOI' O
rucTepesuca

(IpaKTUKYM)

MaruauTHOe nosie. Bektop MarHuTHOM
UHAYKIMU. JIMHAY MarHUTHOM
UHIYKIKUA. MarHuTHOE MoJie KaTYIIKH C
IIOCTOSIHHBIM TOKOM. MarHuTHoe 1oJje B
Belectse. PeppOMarHeTuKHu.
MarHuTHBII THCTEPESUC

Onepuposams noHamusMuy: MaTHUTHOE TI0JIE, BEKTOP
MarHMUTHOW MHIYKIVH, JIAHUA MarHUTHON WHIYKIIHH,
(beppoMarHeTHK, MarHUTHBIN THCTEPE3HC.

Ymemwb n300paxars TMHUU WHAYKIIMA MAarHUTHOTO MOJIS
KaTYIIKU C TOCTOSTHHBIM TOKOM, OOBSICHSTH SIBIICHUS
(deppomMaraeT3mMa 1 MarHUTHOTO TUCTEPE3HCa,
cOOHMpaTh SKCIIEPUMEHTAIBLHYIO YCTAHOBKY.
IIpusooums ipuMepsl MaTepUAIIOB, 00JIaIAIOIINX
(beppOMarHUTHBIMU CBOHCTBAMH.

Ipumensimo cMapTdOH ¢ IPeTyCTAHOBICHHBIM
IPOrpaMMHBIM 00€CIICUCHHEM IS U3MEPCHUS
BEJIMYMHBI MArHUTHOTO TOJIs, TIPaBHJIa TOCTPOCHUS
rpadHKOB 3aBUCUMOCTEH (PU3MYECKUX BEIUYHH JIPYT OT
apyra.

Hccnedosams 3aBUCIMOCTD BETMUUHBI MATHUTHOM
VHTyKIIUM MarHUTHOTO TIOJIsI BOJIM3H TOPLIA KaTYIIKH C
IIOCTOSTHHBIM TOKOM, HAMOTaHHOW Ha ()eppOMarHUTHBIHI
CEepJICUYHUK, OT CHIIBI IIPOTEKAIOIIETO Yepe3 KaTYIIKY
TOKa ¥ MHTEPIPETUPOBATH MOJTyICHHBIC PE3yIbTaThl KaK
HaOJII0/JIeHNe MarHUTHOTO TUCTEpE3Hca.

Cmpoump KCTIEPUMEHTAITBHO IpaduK 3aBHCUMOCTH
MOJIYJIsi MATHUTHOW MHAYKIIMA MarHUTHOTO TOJIS
KaTYIIKK ¢ (eppOMarHUTHBIM CEPJICUHIUKOM OT CHIIBI
IPOTEKAIOIIETO Yepe3 KaTylIKy ToKa (C y4eTOM
aOCOJFOTHBIX MOTPEITHOCTEN N3MEPEHHBIX (PU3UUECKIX
BEJIMYUH).

Hcnonvzoeams 1ab0paTOPHBIA HCTOYHUK TTUTAHUS

14

N3zyuenue paboTsl
ANEKTPOABUTATENS U

ITocrostHHBIHM TOK, cuita Amrepa (ee
HaIpaBJIEHUE U MOAYIb),
3JIEKTPOJIBUTaTEIb NOCTOSHHOIO TOKA,

Onepupoeamb nousamuamu. Cuia AMHepa,
QJICKTPOABUTATCIIb, JUHAMO-MAIlINHaA.




JMHAMO-MaIIUHbI
(dactp 1) (mexuus)

JTUHAMO-MallnHa (TeHEPaTop
MOCTOSIHHOTO TOKA)

Ymems onpenensitb MOAYNb U HAIIPABJIEHUE CHIIbI
Awmriepa.

3Hamb UCTOPUIO U300PETEHUS IICKTPOIBUTATEINS U
COBEpIICHCTBOBAHHUS €r0 KOHCTPYKIUH, YCTPOICTBO U
MPUHLIUI ACHCTBUS 3JICKTPOABUTATENS IIOCTOSTHHOTO
TOKa U JUHAMO-MallluHHEI.

Ilpusooums puMepbI MPUMEHEHHSI STICKTPOBUTATEIS
MOCTOSTHHOT'O TOKA M IMHAMO-MalINHBbI.

Onpeodenamp HanpaBlieHUE BPALLIEHUS KOS
AIEKTPOABUTATEIS IIPH 33IaHHOM HAIPABJICHUH
IMPOTCKAHUA IJICKTPHUICCKOI'0 TOKA B O6MOTKaX CTAaHUHBI.
Pewamy 3anaun 0 31eKTpOBUTATENIE IIOCTOSITHHOTO TOKA
U TMHAMO-MallHe

1.5

W3zyuenne paboTe
AJIEKTPOBUTATEIS U
JTMHAMO-MaIIuHbBI
(dactsb 2)

(mpakTUKyM)

[TocTostHuBIN TOK, cuita Amriepa (ee
HaIpaBJIEHUE U MOAYIb),
ANEKTPOABUTaTENb MMOCTOSHHOTO TOKA,
JUHAMO-MalliHa (TeHepaTop
TTOCTOSTHHOTO TOKA)

Onepuposams nousmusamu: cuiia Amrepa,
AJIEKTPOBUTATENb, THHAMO-MAIINHA.

Ymems onpenensitb MOAYJb U HAMIPABJICHUE CHIIbI
Awmriepa, coOupaTh SKCIIEPUMEHTAIILHYIO YCTAaHOBKY.
I1pu6ooums ipuMepHI IPUMEHEHUS SJIEKTPOIBUTATEIIS
MTOCTOSTHHOTO TOKA W JMHAMO-MAIIINHBI.

IIpumensmsb TeOpeTUYECKHE CBEICHUS 00
JIEKTPOJBUraTesNe MOCTOSHHOIO TOKA M O IMHAMO-
MalvHe JUIst 00BsSICHEHHST IPOBOUMOTO SKCIIEPHUMEHTA.
Hccneoosams nBe 3aBUCUMOCTH: 1) CHIIBI TOKA,
BbIpabaThIBa€MON T€HEPaTOPOM, OT BETMUMHBI MOMEHTA
CHJIBI, IPUJIOKEHHOTO K €r0 Bajly; 2) BeTMYHHbI
HaNPsDKSHUS, TIOAAHHOTO Ha 3JIEKTPOJIBUTATEINb, OT
9YacTOTHI €r0 BPAIICHUS U MEXaHHMYECKOW HATrPY3KH €T0
BaJla U MHTEPIPETUPOBATH MOIyUYEHHBIE PE3YIbTAThI.
Hcnonv306ams 31€KTPOMOTOP, J1AOOPATOPHBINA HCTOUHUK
MUTAHUS, PEOCTaT, MYJIbTHMETP




Hroro no pazgeny
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Pa3zoen 2. Koneoanus u 6oinwl.

2.1

Nzyuenue
3aBHCUMOCTHU
neproja Kojaebanui
JIMHEHWKH Ha
HWIAHAPUYECKON
MMOBEPXHOCTHU OT
paauyca ee
KPHUBHU3HBI
(mpakTUKyM)

2

lNapmonnueckue konebanus. Ux
KHHEMATHYECKOS, JUHAMUYECKOE 1
sHepreTuueckoe onucanue. [lepuon u
yacToTa kojiebanui. [leprom Maabix
CBOOOIHBIX KOJIEOaHUNI
MaTeMaTUUECKOro MasTHUKA

Onepuposams nonamuamuy: TApMOHUYECKUE KOJICOaHMUs,
MEpUOJI U YaCTOTa KOJIeOaHU .

Ymems 3anuceiBaTh 1 HHTEPIIPETUPOBATH YPAaBHEHUE
FapMOHMYECKHUX KOJIeOaHU, MPUMEHSTh 3aKOH
COXPaHEHHUS SHEPTUU TS KOJIeOaTeNbHBIX MPOIECCOB,
CcOOMpPATh IKCIIEPUMEHTATLHYIO YCTAHOBKY, OOBSCHSTh
POJIb MAJIOCTH aMIUTUTY/IbI KOJIEOAHUM.

IIpusooums nipuMepsl KojebaTeIbHBIX MPOLIECCOB.
Dopmynuposams TUTIOTE3Y O XapaKTepe 3aBUCUMOCTH
nepuoja KojaeOaHui JIMHENKH Ha [WINHIPUYECKON
MOBEPXHOCTHU OT PaJNyca €€ KPUBU3HBI.

Hccnedosams 3aBUCUMOCTH TIEPHOJIa KOJICOAHHIA
JMHEWKU Ha HWIMHAPUYECKON TOBEPXHOCTH OT paauyca
€€ KPUBU3HBI U UHTEPIIPETHUPOBATH MMOTYYECHHYIO
3aBUCHUMOCTb.

Cmpoums TpaduK 3aBUCUMOCTH MEPHOJIa KOIeOaHH
JUHENKH Ha HWJIMHIPUYECKON MMOBEPXHOCTH OT pajinyca
€€ KPUBU3HBI U TUHEAPU30BBIBATH ATy 3aBUCUMOCTH (C
y4€TOM a0COJIFOTHBIX TTOTPEITHOCTEN N3MEPSIEMBIX
(hU3MUECKUX BEIUYUH).

Ipumenamo ipaBUIIa MOCTPOCHUS rpaUKOB
3aBUCUMOCTEN (PU3UUECKUX BEJIUYMH JIPYT OT JApyTa.
Hcnonvzosams TUHENKY, CEKYHIOMED.

Yemanasnueams B3auMOCBSA3U MEXAY KUHEMATHYECKUM,
JUHAMUYECKUM U SHEPreTHUYECKUM OMMCAaHUEM
TapMOHHMYECKHUX KOJIeOaHUH.

Pewamsb 3anaun Ha rapMOHUYECKUE KOTICOaHMS




2.2 | U3yueHue I'apmonnueckue konedanus. AMmTyna, | Onepuposams nowsamusamuy: TapMOHUYECKHE KOJIeOaHus,
3aBUCUMOCTH nepuos M yactoTa Konebanuid. [lonsitue o | aMrunTya, mepuos U 4acToTa KojeOaHHid, 3aTyXaHue
aAMILTUTY/IbI 3aTyxaromux KojaeOaHHsIX KOJICOaHMI.

KoJIeOanuit Ymemsb 0OBSICHATH 3aTyXarolue KouedaTeabHbIe
IPY>KUHHOT'O IPOLIECCHI C MO3ULUI 3aKOHA U3MEHEHUSI MEXaHUYECKON
MasiTHUKA OT SHEpPIruu, COOUPaTh HIKCIEPUMEHTAIBHYIO YCTAHOBKY.
BpEMEHHU IIpu6ooums IpUMeEpHI 3aTyXaAIOMIUX KOJIEOATEIbHBIX
(IpaKTUKYM) MIPOIIECCOB.
Dopmynuposams TUIIOTE3Y O XapaKTEePe 3aBUCUMOCTH
aMIUTUTY/BI KOoJIeOaHUI IPYKMHHOTO MasiTHUKA OT
BPEMEHU MPH HATHMYUH 3aTyXaHHsL.
Cmpoumb TpaduK 3aBUCHMOCTH aMITJIUTY/IbI
3aTyxarolux KojaeOaHui MasTHUKAa BPEMEHU U
JMHEAPHU30BBIBATH ATY 3aBUCHMOCTH (C y4eTOM
aOCOJTIOTHBIX MOTPENTHOCTEH N3MEPSIEMbIX (PU3NIECKUX
BEJTUYMH).
IIpumensms npaBuia MOCTPOEHUs rpauKkoB
3aBHCUMOCTEH (PU3MUECKUX BEIMYHH APYT OT JIPYTa.
Hccneoosams 3aBHCUMOCTD aMILTUTY/IbI 3aTyXalOIIHX
KOJICOAHUI MasgTHUKA OT BPEMEHH U MHTEPIPETUPOBAThH
3Ty 3aBUCHUMOCTb.
Hcnonvzoeame TMHENKY U CEKYHIOMEP

2.3 | U3mepennue [lepemeHHbI TOK. AMIUIUTYIHOE U Onepuposams noHamuamMu: NIEPEMEHHBIN TOK,
aKTHUBHOT'O U JieicTBYIOIIEEe 3HAUECHUE CHIIbI TOKA U aMIUTUTYAHOE U AEUCTBYIOIEE 3HAYCHUE CHIIBI TOKA U
PEaKTHUBHOTO HanpspkeHus. CHHyCOUAaIbHBIN HalnpsHKEHUs, CHHYCOMIAIbHBIM EpEMEHHBIH TOK,
COTIPOTHBIICHUH nepeMeHHbIi TOK. Pesucrop, aKTUBHOE, PEAKTHBHOE, EMKOCTHOE U MHYKTHBHOE
KaTyIIKA KOHJICHCATOP M KaTyIIKa WHAYKTUBHOCTH | CONPOTHBIICHHE.

MHAYKTUBHOCTH B LIEMH CUHYCOUAIBHOTO IEPEMEHHOT0 | Yumemsb 0OBACHATH MOBEIEHHE PE3UCTOPA, KOHACHCATOPA
(mpaKTHKYM) TOKa. AKTUBHOE M PEaKTUBHOE Y KaTYIIKH WHAYKTUBHOCTH, BKIIFOUCHHBIX B IIETIb

CHHYCOMJAJILHOTO MEPEMEHHOT0 TOKa, COOMPaTh




(€eMKOCTHOE ¥ HHIYKTHBHOE)
COIIPOTUBIICHUE

ANEKTPUYECKYIO LIETb (II0CIEI0BATENbHO COETUHEHHBIE
PE3UCTOP U KaTyLIKa HUHAYKTUBHOCTH, ITOAKIIOUYEHHBIE K
reHepaTopy).

IIpusooums ipuMepbl IPUMEHEHHS PEAKTUBHBIX
3JIEMEHTOB B IIETISIX IEPEMEHHOT0 TOKA.
Dopmynuposams TUNIOTE3Y O XapaKTepPe 3aBUCUMOCTU
aMIUIUTY/Ibl HAIIPSKEHMSI HA PE3UCTOPE OT YaCTOThI
[10/1aBa€MOT0 Ha BXO/JI LIENHU MEPEMEHHOT0 HaMPsHKEHUS
MOCTOSTHHOW aMIUIUTY/IbI.

Cmpoumb rpaduK 3aBUCUMOCTH aMILTUTY/IbI
HaIpsDKEHUS Ha PEe3UCTOpPE OT YaCTOTHI 110JIaBa€MOTr0 Ha
BXO/I IIEMH EPEMEHHOT0 HANPSKEHUSI TOCTOSTHHOU
aMIUTUTYIBI (C y4eTOM aOCOTIOTHBIX MOTPEUTHOCTEN
U3MEPSIEMbIX (PU3UUYECKUX BEJIMYUH).

Ipumenameo nipaBuia NOCTPOCHUS rpapUKOB
3aBUCHUMOCTEN (PU3NYECKUX BETUYUH JPYT OT JIpyra.
Hccneoosams 3aBUCUMOCTD aMILTUTYbl HANIPSKEHUS HA
pe3ucTope OT YacTOThI I0JIaBa€MOT0 Ha BXOJI LI
MIEPEMEHHOT0 HaNpsYKEHUS TOCTOSIHHON aMIUIUTY bl U
MHTEPIPETUPOBATH MMOITYYEHHYIO 3aBUCUMOCTD.
Onpedensams aKTUBHOE COIIPOTHBIICHHE KATYLIKH
WHIYKTUBHOCTH (IT0 HU3KOYaCTOTHOM 00Jy1acTu rpadurka)
Y UHAYKTUBHOCTH KaTYHIKHU (TI0 BBICOKOYACTOTHON 4acTu
rpaguka).

Hcnonvzoeame reHEPATOP HU3KOU YaCTOTBHI,
ocuusuiorpad Wi BOJIbTMETP MEPEMEHHOTO
HaIpsHKEHUS.

Pewamy 3a1aun Ha ENW IEPEMEHHOTO TOKA C
pe3nucTopaMu, KOHJIEHCATOPaMH U KaTyIIKaMH
WHIYKTHBHOCTH




2.4.1 | Beenenue B MexaHu4ecKkre BOJTHBI, YCIOBHS UX Onepuposams nousimusmuy: MEXaHHYECKas BOJIHA,
AKCIIEPUMEHTAIHHYIO pacnpoctpanenus. [lonepeynsie u MIePHOJI, 4ACTOTA, CKOPOCTh PACIPOCTPAHEHUS U JUTHHA
aKyCTHUKY (JICKIIHIS) MPOI0JIbHBIC BONHEL. [lepuo, yacTora, BOJIHBI, OTPAKEHUE, MPEIOMIICHHE, HHTep(hEepeHIIHS U

CKOpOCTh PacIpOCTPAHEHUS U JTHHA TUQpaKIUs BOJIHBI, 3BYK, CKOPOCTh, TPOMKOCTb, BBICOTA

BOJIHBL. OTpakeHue, IpeIoMIICHUE, TOHa, 00EpPTOH 1 TeMOP 3BYKa.

uHTepdepeHims U nudpaxius BOJH. Ymemv 0OBSICHATH pa3inuyue MKy MOTCPEYHBIMU U

3BYK KaKk MEXaHHUYECKasl BOJIHA. MIPOJIOJILHBIMH BOJTHAMH.

CkopocTb 3ByKa. [ poMKOCTh 3BYyKa. 3namwv GopMybl, CBSI3BIBAIOIINE CKOPOCTD, TICPUOI,

Bricora Tona. O6epronsl. TemOp 3ByKa YacTOTY U JUTUHY BOJIHBI, IPOCTEHIITNE METOIbI
WCCJICJIOBAHHMSI 3BYKOBBIX CHTHAJIOB.
IIpusooums ipuMephI 3ByKOB Pa3HON TPOMKOCTH,
BBICOTHI TOHA U TEMOPa, SIBJICHUI OTpaKECHUS,
npeoMIICHUs, UHTep(hEPESHIUH U AU(DPAKIIIH BOJIHBIL.
Onpedensimob HA CIYX 3BYKU BBICOKUX M HU3KHUX YacTOT,
TOHAJILHBIC 3BYKH U [ITYMBI.
Pewamb 3ama4n 0 3ByKOBBIX BOJIHAX

2.4.2 | Ocuumorpamma u Ilepuon, yactora, CKOPOCThH Onepuposams noHamusamu: BbICOTa TOHA, OOEPTOHBI,

CIEKTp IIaCHBIX
3BYKOB (IIPaKTHKyM)

pacrpocTpaHeHHsI U JJTUHA BOJIHBIL.
CkopocTb 3ByKa. ['poMKOCTb 3ByKa.
Bricota Tona. OGepronsl. TemOp 3ByKa.
CrnexTp 3ByKa

TeMOp 3BYKa, CIIEKTp 3BYKa, OCIIIIIJIOTPAMMA.

Ymemwb 00bsCHATD, Kakast UHPOpPMALIHS COAEPKHUTCS B
OCLMJIJIOTpaMMe, a Kakasi B CIIeKTpe, COOMpaTh
9KCHEPUMEHTAIbHYIO YCTAHOBKY.

IIpusooums nipuMepbl IPUPOAHBIX MPOLIECCOB U
TEXHUYECKHUX YCTPOUCTB, KOTOPBIE TEHEPUPYIOT
TOHAJIbHBIE 3BYKU U IIYMBI, UX OCLUJJIOTPAMM U
CIIEKTPOB.

Ipumenamo 1151 TOTY4EHUSI OCIIMIIJIOTPAMM U CIIEKTPOB
3BYKOB II€PCOHAIbHBINA KOMIBIOTEP ¢ MUKPOPOHOM HUITU
CMapTQOH C MpeTyCTaHOBICHHBIM ITPOrPAMMHBIM
obecrieueHUEM.




Dopmynuposams TUTIOTE3Y O XapaKTepe OCIHILIOTPAMM
Y CIICKTPOB PA3IMYHBIX 3BYKOB.

Hccrnedosams OCIUIIOTPAMMBI U CIICKTPHI Pa3THIHBIX
TJIACHBIX 3BYKOB OJIM3KUX YacTOT U HHTEPIIPETUPOBATH
9TH OCHMJUIOTPAMMBI U CIIEKTPBHI.

Onpedensamp 10 OCHIILIOTPAMMAaM U CIIEKTpaM
aAMIUTUTY/IBI 3BYKOBBIX BOJIH, YaCTOTHI KX TOHOB U
00EpTOHOB, OIICHUBATH A0COJIOTHBIE U OTHOCUTEIILHBIC
TIOTPEIIHOCTH U3MEPEHHBIX (PU3MUYECKUX BEINYHH.
Yemanasnueams B3auMOCBSI3U MEXKTY TPOMKOCTBIO
3BYKa M BHJIOM OCITWJIJIOTPAMMBI; MEX]Ty BBICOTOH TOHA
(TeMOpoM 3BYyKa) U BUJIOM CIIEKTpPa

2.5.1 | Ctosiuue Crosiuast MexaHUYecKasl BOJIHA Kak cymMma | Onepuposams noHamusAMU: CTOA4Yasi BOJIHA, Y3l U
MEXaHUYECKHe JIBYX BOJIH, OEryIIUX B IyYHOCTb CTOSIYEH BOJIHBI, OCHOBHOM TOH U O0EPTOH
BOJIHBI (JIEKLKS) IIPOTUBOIMOJIOKHBIX HANPaBICHUIX. CTOsYEH 3BYKOBOW BOJIHBI.

[TonepeuHsle ¥ MPOAOIBHBIE CTOSUHE Ymems 00BACHATH YCIIOBUS 00pa30BaHUs CTOSUUX
BoJiHBL. Ilepuon, yacrora, ckOpocTh 3BYKOBBIX BOJIH B PA3JIMUHBIX PE30HATOpAX, IPUHIIMII
pacnpoCTpaHEeHUS U JJIMHA CTOSAYEH JIEACTBUSA KAMEPTOHA.
BOJIHBI. Y3JIbl ¥ y4HOCTH. Brusinue 3nams BUABI TPAHUYHBIX YCIOBHH, hopmyiy,
I'paHMIl OTHOMEPHOI! cpelibl Ha CBSI3bIBAIOIIYIO YACTOTHI OCHOBHBIX TOHOB U OOEPTOHOB
(opMHpOBaHKE CTOSYMUX BOJIH. C IJIMHOW PE30HATOPA U CKOPOCTHIO 3BYKA.
Pe3oHaTOphl ¢ OTKPBITBIMU U 3aKPBITBIMU | [Ipuooums IpuMephl 3BYKOBBIX PE30HATOPOB.
KOHLIaMU. Y cJIOBHS 00pa30BaHus Pewams npocTeiiiine 3aaun 0 CTOSTYUX 3BYKOBBIX
CTOSYMX 3BYKOBBIX BOJIH B Pa3IMYHbBIX BOJIHaX
pe3oHaTopax. OCHOBHOI TOH U 0OEPTOHBI
CTOSTYEN 3BYKOBOW BOJIHBI

2.5.2 | 3y4eHue criekTpa OcCHOBHOH TOH U 00EPTOHBI CTOAYEH Onepuposams noHamuamu: OCHOBHOM TOH U 00€PTOHBI

3BYyKa JIMHEMHOTO
pe3onaropa

(mpakTUKyM)

3BYKOBO BOJIHBI

CTOsTYel BOJTHBI, TEMOp 3BYKa, CIIEKTP 3BYKa.




Ymemsv 0OBICHATH, Kakast HHHOPMAITUS CONEPKUTCS
CIIEKTpPE 3BYKOBOI BOJIHBI, COOUPATH
9KCHEPUMEHTAIBHYIO YCTAHOBKY.

1Ipusooums nipuMepbl TUHEHHBIX 3BYKOBBIX
PE30HATOPOB.

Ipumensmo U1 NOTYYESHUS 3BYKOB CaMOJICIIbHBIN
aKyCTUYECKUU pe30HaTop (MpOoOUPKY, YACTUIHO
3aMOIHEHHYIO BOJIOH), a AJIsl OJy4YeHUs CIIEKTPOB
3BYKOB — MIEPCOHAIILHBIN KOMITBIOTEP C MUKPO(GOHOM
WA CMapTQOH C MPeTyCTaHOBICHHBIM ITPOrPAMMHBIM
o0ecre4eHnEM.

Dopmynuposams TUTIOTE3Y O XapaKTepe 3aBUCUMOCTEN
4acTOThl OCHOBHOTO TOHA U IMIEPBOT0 00EPTOHA 3BYKOBOU
BOJIHBI OT JUTUHBI PE30HATOpA.

Cmpoums TuHEapu30BaHHBIC TPAPHUKHU 3aBHCUMOCTEH
4acTOThl OCHOBHOTO TOHA U MIEPBOT0 00EPTOHA 3BYKOBOM
BOJIHBI OT BBICOTHI BO3/IYIITHOTO CTOJI0A B mpodupke (¢
y4eTOM aOCOIOTHBIX MOTPENTHOCTEH N3MEPSIEMBIX
(bU3HYECKUX BEJIUYUH).

Ipumenamo ipaBuIa MOCTPOCHUS rpaUKOB
3aBUCHUMOCTEN (PU3NYECKUX BETUYUH JPYT OT JIpyra.
Hccneoosams Tpadiky 3aBUCUMOCTEHN 4aCTOTHI
OCHOBHOT'O TOHA U TIEPBOTO 00EPTOHA 3BYKOBOH BOJTHBI
OT BBICOTHI BO3YIIHOT'O CTOJIOA B TPOOUPKE U
UHTEPIPETUPOBATH ITU TPAPHUKH.

Onpeoenamsb CKOPOCTh 3ByKa B BO3yXe 10 Tpadukam
3aBHCUMOCTEH 4YacTOTH OCHOBHOTO TOHA M ITEPBOTO
00epTOHAa 3BYKOBOH BOJHBI OT BBICOTHI BO3YIIHOTO
cTo10a B MIPOOUPKE, OIIEHUBATH A0COMOTHYIO U




OTHOCHUTEJIbHYIO TTOTPEITHOCTh U3MEPEHHOMN (HU3HUECKOM
BCIIMYNHBI

2.6.1

N3mepenue
MOKa3aTes
MIPEIOMJIICHUS
IJIOCKONapaJJIEIbHON
I1IJTaCTHUHBI

(TIpaKTUKYM)

Jlyu cBera. OTpakeHue cBETa. 3aKOHbI
otpakeHwus cBeta. [IperomieHue cera.
3aKOHBI IPEIOMIICHUS CBETA.

AOGCONIOTHBIN IOKA3aTeNb MPETOMIICHHUS.

OTHOCUTENBHEIN OKA3aTEIb
IIPpCIOMIICHUSA

Onepupoeéams nowsmuamu: JIyd CBeTa, OTPaKCHUE
CBETa, MPEJIOMIIEHUE CBETa, AOCOIIOTHBIN U
OTHOCHUTEJIBHBIN IT0KA3aTeNb IIPEIOMIICHHUS.

Ymemwb hopMyIupoBaTh 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI IPEJIOMIIEHUS CBETa, COOUPATh
JKCIIEPUMEHTAIIBHYIO YCTaHOBKY.

IIpugooums mpuMepbl ONTUYECKUX SBICHUH, B KOTOPBIX
HaOJIIOJAI0TCS SABJICHUS OTPAYKEHUS U IPETOMIICHUS
CBETA.

IIpumenamo 3aKOHBI IPEJTIOMIICHHSI CBETA.
Cmpoums X011 Ty4el IIpH NPEIOMIICHUH CBETa Ha
IIOBEPXHOCTH.

Hccnedoeams U3MEHEHNE HAIIPABJICHNUS JIyda CBETa,
naslarouiero Ha OOKOBYIO IIOBEPXHOCTh
IUIOCKONIapaJuIEIbHON IIIACTUHBI, B 3aBUCUMOCTH OT
yrila NaJeHusl 1 UHTEPIPETUPOBATH ITOIYYCHHBIE
PE3yJIbTATHI.

Onpedenamp noKa3atesb IPEJIOMIICHNs MaTeprasa
IIJIOCKONAapaJUIENIbHON MIJIACTUHBI, OLIEHUBATh
a0COJIIOTHYIO U OTHOCUTEIbHYIO IIOTPEIIHOCTh
M3MepeHHON (PU3HUECKON BEIUNYUHBI.
Hcnonvzoeame na3epHyro yKasKy, TUHEHKY.
Pewams 3a1a4n Ha IPETIOMIIEHHUE CBETA

2.6.2

N3mepenune
ITOKa3aTess
MIPEIIOMIICHUS
IIPU3MBI 110
MHUHHMMAJIBHOMY Y1y

[Ipenomnenue cBeta. 3aKOHBI
MpeTOMJICHUS CBeTa. AOCOTIOTHBIIN
MOKa3aTesb MPETOMIICHHUS.
OTHOCUTENBHBIN TTOKa3aTeNb

Onepupoeamb noxuAmMuUAMU: TPCIOMIICHUEC CBCTA,
a0COJIFOTHBIM M OTHOCHTENLHBIA MOKA3aTeNh
IpCIOMIICHU, HpCJ'IOMJ'IHIOH_IHﬁ YroJi ipu3Mabl.




OTKJIIOHCHUA
JIa3CPHOI0 J1y4a

(mpakTUKyM)

npenomienus. [Ipusma. [penommsronuii
yroJI IPU3MBI

Ymems paccunTHIBATH MUHUMAIBHBIA YTOJ OTKJIOHEHHUS
Jy4a TPEyrojlbHOW paBHOCTOPOHHEH MPU3MOIi, cOOUpaTh
JKCIEPUMEHTAIBHYIO YCTAaHOBKY.

IIpusooums npuMepbl ONTHYECKUX TPUOOPOB, B
KOTOPBIX MPUMEHSIOTCS MPETOMIISIOIINE PU3MBI.
IIpumensimob 3aKOHBI IPETTOMIICHHS CBETA.

Cmpoumb X0H ydel B TPEYroibHOM paBHOCTOPOHHEH
IPU3ME B Cllydae MPOU3BOJIBHOIO HAIIPaBJICHUS NaJeHUS
Jy4ya ¥ B C1y4ae MUHUMAJIBHOIO yIjla OTKJIOHEHHMS JIy4a.
Hccnedosams 3aBUCUMOCTD yTIila OTKJIOHEHHUS JTyda
TPEYTrOJbHOW PaBHOCTOPOHHEN MPU3MOU OT
HaIlpaBJIeHUs NAJaroLIEro Jy4ya U UHTEPIPETUPOBATh
MOJIyYEHHbBIE PE3YJIbTaThI.

Onpedensamp 10 TOIYYCHHOMY 3HAUCHUIO
MUHHAMAJIBHOT'O yTIjla OTKJIOHEHHSI JIyda TPEYTrOJIbHOU
PaBHOCTOPOHHEN MTPU3MOM MTOKa3aTellb MPEIOMIICHUS
MaTepuaia Mpu3Mbl, OIICHUBATh A0COIIOTHYIO U
OTHOCHUTEJIbHYIO MOTPEITHOCTh U3MEPEHHON (PU3NYECKON
BEJIMYMHBI.

Hcnonvzosams npusMy, 1a3epHYIO YKa3Ky,
TPAHCIIOPTHUP.

Pewams 3anaun 0 IpeIOMIIEHUN JTy4el B IPU3MaX

2.7.1

[IpumeneHne
a¢dekTa mosIHOTrOo
BHYTPEHHETO
OTpakKCHHUS B
U3MEpEHUSIX
(extmst)

[TonHOE BHYTpEHHEE OTPAKECHHUE.
[IpenenbHbIN yroa MOJTHOTO BHYTPEHHETO
OTpa’KEHUS

Onepuposams noHaAmuaMuY: IOTHOE BHYTPEHHEE
OTpa)XeHHE, IPEJENIbHBIN YrOJ IOJTHOIO BHYTPEHHETO
OTpPaKEHUA.

Ymemv popmynnpoBaTh yca0BHE BOSHUKHOBEHMUS
MIOJIHOTO BHYTPEHHETO OTPaKEHUSI.

3namo hopMyiy, CBSI3BIBAIOLIYIO YTOJI MIOJIHOTO
BHYTPEHHETO OTPAXXEHUS C A0COTIOTHBIMU
MOKa3aTessIMU MPEIOMIICHHS Cpel.




Ilpusooums ipuMepsI MPUPOTHBIX SIBICHUHA U
TEXHUYECKUX YCTPOUCTB, B KOTOPHIX HAOIIOIaeTCs
(mpumeHsieTcst) IBJICHUE TTOJIHOTO BHYTPEHHETO
OTpaKeHHUS.

Pewamyp 3anaun Ha TOTHOE BHYTPEHHEE OTPasKeHUE

2.7.2

N3mepenue
MOKa3aTest
MPETOMIICHUS
MIPHU3MBI C TOMOIIIBIO
HaOJIIOICHUS yTJIa
MOJTHOTO
BHYTPCHHETO
OTpaKEHHUSI

(mpakTUKyM)

IlonHOE BHYTpPEHHEE OTPAXKEHHUE.
[IpenenbHbIl yroi MOJIHOTO BHYTPEHHETO
OTpaKCHHUS

Onepuposams nonamusamu: NPEIOMIICHUE CBETA,
aOCOIOTHBIA M OTHOCHTENBHBIN MTOKa3aTeh
IPETOMIIEHUS, IPETOMIISIOIININ YIoJI HPU3MBI, ITOJIHOE
BHYTPEHHEE OTPaKEHUE, MIPEICJIbHBIA yroi OJHOTO
BHYTPEHHETO OTPa’KEHUS.

Ymemwb paccunuThIBaTh Yroj MOJIHOIO BHYTPEHHETO
OTpa)KeHMsI, COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY.
IIpugooums mpuMepbl ONTUYECKUX PUOOPOB, B
KOTOPBIX NPUMEHSIOTCS MPETOMIISIOIINE IPU3MBI U
UCIIOJIB3YETCSI SIBJIEHUE TIOJTHOTO BHYTPEHHET O
OTPaKEHHUSL.

Cmpoumb X0J1 Jlyda B TPEYTOJIbHOM MpHU3Me C yIETOM
BO3MOKHOI'O [TOJIHOTO BHYTPEHHETO OTPaKEHUSI JTyya.
Ipumensamo 3aKOHBI IPETOMIICHHSI CBETA.
Hccneooeamsb ycnoBusl, IpU KOTOPBIX MOXKHO
Ha0J110/1aTh TIOJIHOE BHYTPEHHEE OTPAXKEHUE JIyua,
UIYUIETr0 B TPEYroJIbHOM MpU3Me U UHTEPIIPETUPOBATD
MIOJIyYE€HHBIE PE3YJIbTATHI.

Onpedenamp noKa3aTesb IPEJOMIICHNs MaTeprasa
IIPU3MBI [10 U3MEPEHHBIM [TapaMeTpam, IPH KOTOPbIX
Ha4yMHAeT HaOJI0IaThCS MOJHOE BHYTPEHHEE OTPaKEHUE
Jdyd4a B IPU3MeE, OLIEHUBATh a0COIIOTHYIO U
OTHOCHUTEJIbHYIO MOTPELTHOCTh U3MEPEHHOM (hr3ndecKoit
BEJINYMHBI.

Hcnonvzosams ipusMy, 1a3epHyIO YKa3Ky, TUHEUKY.




Pewams 3ana4n 0 MOJTHOM BHYTPEHHEM OTPAKEHUU
Jy4el B IIpu3Max

2.8

[TpoBepka hopmyIbi
TOHKOM JIMH3EI C
MOMOIILI0 METOAA
napaJuiakca,
MIPUMEHEHHOTO JJIsI
onpeeacHus
MOJIOKEHUS
M300paKeHUS

(mpakTUKyM)

Cobupatonue nuH3bl. TOHKAS JIMH3A.
@DOKyCHOE pacCcTOSIHUE U ONTHYECKast
CHJIa TOHKOM JINH3bI. 3aBUCUMOCTh
(hOKYCHOTO pacCTOSIHUS TOHKOM
chepruecKoi IMH3bI OT €€ TEOMETPUHU U
OTHOCHUTEIIbHOTO MOKa3aTens

npenomiieHus. @opmysia TOHKOM JIMH3HI.

VBennueHue, JaBacMoe JTMH30M.
[Tapamiakc

Onepuposams nonamusamuy: JIMH3a, TOHKas JINH3A,
coOuparolas J1uH3a, riIaBHas U M000YHasi ONTHYECKast
och, Gokyc, pokycHoe paccTossHUE, PoKaTbHAsS
IUIOCKOCTh, ONTHYECKAs CUJIa, TIONIEPEYHOE YBEINYCHNUE,
napajuiaxc.

Ymemwb 00BSCHATH CYIIHOCTD Mapajijlakca, 3aUChIBaTh
(hopMyity, BEIPaKAIOIIYIO 3aBUCUMOCTH (JOKYCHOTO
paccTosiHUSL TOHKOH c(hepruecKoi JINH3bI OT ee
TE€OMETPHH U OTHOCUTEIILHOTO MTOKa3aTesIs
IpenoMIICHUs, a Takke (OPMYIly TOHKOH JIMH3HI,
coOupaTh SIKCIEPUMEHTAIEHYIO YCTAHOBKY.

IIpusooums IpuMepHI MapajIakca, ONTHIECKUX
puOOpPOB, B KOTOPBIX MPUMEHSIOTCSI COOMpArOIne
JIMH3BI.

Ipumenamo Gopmyiny TOHKOW JTHH3BIL.

Cmpoumsb X0 pa3IUYHBIX Jy4el B TOHKOH
coOuparoien JuH3e.

Hccnedosams BOZMOXKHOCTb IPUMEHEHUs P dexTa
napaJsakca Juis olpeieleHus MOJI0KEHUs U300 paKeHUs
WCTOYHHKA CBETA C MaJIOW CBETUMOCTBIO, TIOJTYYEHHOTO C
MTOMOIIIBI0 COOMPAIONIEH JIMH3BI K HHTEPIPETHPOBATH
HOJy4EeHHBIE PE3YJIbTaThI.

Onpedensamsb HOKYCHOE PACCTOSHUE cOOMparoLIeit
JIMH3BI HA OCHOBAHHUHU PE3YJIbTATOB YKCTIEPUMEHTOB I10
HaOJII0JICHHUIO MTapajuIakca H300paKeHHsI TOYCTHOTO
HCTOYHMKA CBETA, OLIEHUBATh a0CONIOTHYIO U
OTHOCHUTEJIbHYIO MOTPELTHOCTh U3MEPEHHOM (hr3ndecKoit
BEJTMYUHBI.




Hcnonvzosams cobuparolyio JMH3Y, ONTHYECKYIO
CKaMblO.
Pewamye 3a1aun Ha TOHKHE COOMPAIOLIUE JINH3bI

2.9

N3mepenne
(hokycHOTO
paccTosHus
paccenBarouien
JUH3BI (IPAKTUKYM)

PaccenBaromue nuH3bl. ToHKas IMH3A.
DOKYCHOE PaCCTOSIHUE U ONTUYECKas
cuiia TOHKOU JuH3bl. DPOopMyiia TOHKOH
JTUH3bL. X011 JTy4a, IPOUIEAIIETo JIUH3Y
I10JT TPOU3BOJIBHBIM YTJIOM K €€ IJIaBHOM
onTtuyeckoit ocu. [loctpoenue
M300pakeHN TOYKU M OTPE3Ka IMPSMOM B
cOOMpAIOIINUX U PACCEUBAIOIIUX JIMH3AX U
HX CHCTEMax

Onepuposams nonamuaMuy: JIUH3a, TOHKAs JINH3A,
pacceuBaroiasi IMH3a, MHUMbIA UCTOYHHK CBETA,
MHHUMOE H300paKeHue.

Ymemw 3anuceiBaTh (OPMYITY TOHKOM JIMH3BI IS CITydast
pacceuBaroniei TMH3bI, COOUPaTh IKCIEPUMEHTAILHYIO
YCTaHOBKY, MOJy4aTh IEHCTBUTEIbHOE H300pakeHre B
pacceuBarollel JUH3€ IyTeM CO3/1aHUS C TOMOIIbIO
coOuparoiien JUH3bl MHUMOTO UCTOYHHKA JJIS
pacceuBaroIIel JTUH3bI.

IIpusooums puMepbl ONTHYECKUX TPUOOPOB, B
KOTOPBIX MPUMEHSIIOTCS PACCEUBAIOIINE JIMH3BI U
CHUCTEMBI JINH3.

Ipumenamo Gopmyy TOHKON JHH3BI CITyYast
pacceuBaroIIel JTUH3bI.

Cmpoumsb X0 pa3IUYHBIX Jy4el B TOHKOH
pacceuBarolie JuH3e, 1300pakeHrne TOYKU U OTpe3Ka
IpsIMON B COOMPAIOIINUX M PACCEUBAIOIINX JIMH3aX U UX
CUCTEMaX.

Hccnedosams X011 Tydelt yepe3 pacCcenBaroyIo JIMH3Y,
a TaK)Ke B CUCTEME, COCTOSALICH U3 coOuparoleit 1
pacceuBarolieil JMH3 MPU UX Pa3IMuyHOM B3aUMHOM
PacTONI0KEHUH U UHTEPIPETHPOBATH MOTYyICHHbBIE
pe3yJIbTaThI.

Onpedensmb POKYCHOE PACCTOSTHUE PaCCEUBAIOIEH
JIMH3bl HA OCHOBAHUH PE3YyJIbTAaTOB HKCIIEPUMEHTOB I10:
1) HaOmrOIEHUIO JEHCTBUTEIHLHOTO U300paKEHUS,
JTaBa€MOT'0 PACCEUBAIOIICH JIMH30M; 2) HAOII0ICHUIO




pacxoJIsIIerocsi CBETOBOrO ITyyKka, 00pa30BaHHOTO
pacceuBarollel JMH30M; OLIEHUBATh a0COJIIOTHYIO U
OTHOCHUTEJIbHYIO MOTPEUTHOCTh U3MEPEHHOM (hr3ndYecKoit
BEJIMYUHBI.

Hcnonvzo6ams cOOMPAOILYIO U PACCEUBAIOLLYIO JIMH3Y,
ONTUYECKYIO CKaMBIO.

Pewamp 3a1aun Ha TOHKHE PACCEUBAIOIINE JTUH3BI

2.10

OmnpenerneHne IIHHBI
BOJIHBI JIA3EPHOTO
W3ITYYCHUS C
MTOMOIIBIO CXEMBI
HOnra (mpaktukym)

HNutepdepennus ceera. KorepeHTHBIC
WCTOYHUKHU. Y CIIOBUS HAOIIOCHUS
MaKCUMyMOB U1 MUHUMYMOB B
WHTEPPEPEHITMOHHON KapTHHE OT JBYX
KOT'€pEHTHBIX HCTOYHUKOB. [Iprmepsl
KJIACCUYECKHUX MHTEP(EePEHIINOHHBIX
CXeM

Onepuposams nonamuamu: MHTephHepeHIns,
uHTep(epeHIIMOHHas KapTHHA, KOTepEeHTHBIE
UCTOYHUKH, MHTep(EpPCHIIMOHHAs cxeMma, cxema FOHra.
Ymems 3anuceiBaTh yCI0BUS HAOIIOEHUS MAKCUMYMOB
U MUHHUMYMOB B HHTeP(HEPEHIIMOHHOW KapTUHE OT JIBYX
KOT€pEHTHBIX HCTOYHUKOB, COOMPAThH
IKCIIEPUMEHTAILHYIO YCTAHOBKY.

IIpusooumsb IpUMEpPbI MPUPOIHBIX SIBICHUN U
TEXHUUYECKUX YCTPOMNCTB, B KOTOPHIX HAOII0AaeTCs
(mpuMeHsieTcs1) IBJIeHue HHTEePhEPEHITUN.

[TpuMeHsITh yCIIOBUS HAOIIOICHUS MAaKCUMYMOB U
MHUHHUMYMOB B HHTEP(EPEHITMOHHON KapTHHE.
Cmpoums X011 «Ty4eit» U MOKa3bIBaTh Ha HEW Pa3HOCTh
xoJia B uHTephepeHnnonHon cxeme FOHra.
Dopmynuposams TUTIOTE3Y O BUIE MHTEPPEPEHIIMOHHON
KapTUHBI TIPH PA3IMYHBIX TEOMETPHUECKUX IMapaMeTpax
cxemsl FOHra.

Hccneooeams nHTEPHEPEHLIMOHHYIO KAPTUHY MIPU
Ha0I0/IeHUU UHTEPPEPEHITUHU C TTOMOIIBI0 cxeMbl FOHTa
Y MHTEPIIPETHPOBATH ITOJIYICHHBIC PE3YIIbTATHI.
Onpedensamsb JIMHY BOJTHBI CBETA TI0 Pe3yIbTaTam
HaO0I01eHUsI HTeP(HEePEHIIMOHHOM KapTHHBI C
MTOMOIIBI0 cXeMbl FOHTa, OIleHHBAaTh a0COTIOTHYIO H




OTHOCHUTEJIbHYIO TTOTPEITHOCTh U3MEPEHHOMN (HU3HUECKOM
BEJINYMHBI.

Hcnonvszoeams na3epHyo yKasKy, pyJeTKy, a TAaKkKe
¢osbry, OynaBKU U HUTKY JUIS peaIU3allii CXEMbl
IOnra.

Pewams 3a1aun Ha ABYXBOJHOBYIO HHTEP(HEPECHIIUIO

Wroro mo pazneny 19
Pazoen 3. Keanmoeasa gpusuxa.
3.1 | Uzydenue cnekrpa 1 Hudpakmus ceeta. AudpakiponHas Onepuposams nonsmusmu: TAPPAKIHS,

CBETa Pa3JIUYHbIX
HCTOYHHUKOB C
MIOMOILBIO
TUGpaKIUOHHON
peLeTKu

(mpakTUKyM)

pereTka. Y cioBre HabI0ACHUS TTIaBHbIX
MaKCUMYMOB IIpH MaJICHUU
MOHOXPOMAaTHYECKOI0 CBETa Ha

TG pakIUOHHYIO penieTKy. M3myuenue u
HorJolieHue (GoTOHOB MPU MEepexoie
aToMma ¢ OJTHOIO YPOBHS SHEPIUU Ha
npyroii. Buasl ciektpoB. CriekTpocKor

nudpakMOHHAs peleTKa, OTOH, YpOBEHb SHEPTHH
aToMa, U3Jy4eHHe U MOorjouieHre PoToHa, CIEKTP
U3JIY4YEHHUs], CTIEKTPOCKOIL.

Ymems 3anuchiBaTh yCIOBUS HAOIIOACHUS TJIABHBIX
TUGPaKIIMOHHBIX MAKCUMYMOB NIPU MaIeHUN
MOHOXpPOMaTHYECKOT0 CBeTa Ha JU(PPAKIIUOHHYIO
pENIeTKY, YCIOBHS H3JIYICHUS U TIOTJIOMICHHUS (POTOHOB
IIpH TIEPEX0/I€ aTOMa C OJTHOTO YPOBHS SHEPTHH HA
JpyToi, coOMpaTh IKCIEPUMEHTATBHYIO YCTAHOBKY.
IIpusooums ipuMepbl TUHENYATHIX, TTOJOCATHIX U
CIUIOIIHBIX CIIEKTPOB U3JIYUYCHHS, TEXHUUECKUX
YCTPOMCTB, B KOTOPBIX IPUMEHSIOTCS U3TyUEHUS C
pa3NMYHBIMHU BUAAMU CIIEKTPOB.

[IpumeHsTh ycnoBus HAOMIOIEHUS TTABHBIX

T (HPaKIIMOHHBIX MAKCUMYMOB TIPH TaJICHUHT
MOHOXPOMATHYECKOTO CBeTa Ha AU(GPAKIIHOHHYIO
pELIETKY.

Cmpoumb X0 «Iydeil» MpU UX HOPMAJIbLHOM NaJCHUN
Ha TU(PaKIMOHHYIO PEIISTKY M MOKa3bIBaTh HA HEl
Pa3HOCTh X0/1a.




Dopmynuposams TUTIOTE3Y O BUJIE CIIEKTPOB U3TyUCHHS
HCTOYHUKOB CBETa pa3Hoi npupojsl. Mccnenosars
ONTUYECKUE CIEKTPHI U3JIYYEHUS HCTOUHUKOB CBETA
pa3Hoil MPUPOJIBI U UHTEPIPETUPOBATD MOJIYyYEHHBIE
pe3yNbTaThI.

Onpeoensamo JUIMHBI BOJIH U3I1Y4YEHUsI pa3IMUHbIX
HCTOYHMKOB TI0 pPe3yJibTaTaM HaOIIOACHUS

T (paKIMOHHON KapTHHBI, IaBaeMoOU (P paKIIMOHHON
pELIeTKOM, OLIEHUBATh a0COIIOTHYIO U OTHOCUTEIBHYIO
MOTPEITHOCTh U3MEPEHHOM (PU3NUECKON BETUUUHBI.
Hcnonvzo6ams TUpaKIMOHHYIO pEIIETKY, (POHAPH C
JaMIoN HaKaJIuBaHUs, CBETOAUOAHBIN (OHAPD,
ra3opaspsaHyro Jamny, Anagparmy, MEpHYIO JICHTY.
Pewamy 3anaun o0 majieHUN CBETA Pa3IMuHOTO
CIEKTPAIILHOTO COCTaBa HA AU(PPAKIUOHHYIO PEIIETKY

3.2

Hccnenosanue
3aBUCHMOCTH
MHTEHCHUBHOCTH
CBECUCHUS
CBETOJIMOJIa OT CHUJIBI
MPOTEKAIOLLET0 Yepe3
HEro ToKa

(mpakTUKyM)

CBeToo/1, THTCHCUBHOCTh M3JTyUeHHUS,
($hoTOH, PIEKTPOH

Onepuposams noHsmusAMU: CBETOOUO, P-N-TIEPEXO],
AEKTPOH, IbIPKA, (POTOH, MHTEHCUBHOCTD U3JIyUYCHUS.
Ymemsv 0OBSICHATH B yIIPOIICHHOM BHUJI€ TIPUHIIUTI
JIEHCTBUSI CBETOINOA, COOMPATH KCIIEPUMEHTAIHHYIO
YCTaHOBKY.

IIpusooums ipuMepbl IPUMEHEHHSI CBETOAUOOB B OBITY
U B TEXHUKE.

Dopmynuposams TUIIOTE3Y O XapaKTepe 3aBUCUMOCTU
MHTEHCUBHOCTHU M3JIYY€HHS CBETOIMO/A OT CHJIBI
MPOTEKAIOILIEr0 YEPEe3 HETrO TOKA.

Hccneoosams 3aBUCUMOCTh HHTEHCUBHOCTH U3ITyYEHUS
CBETOJIMO0/1a OT CHJIbI IPOTEKAIOIIET0 Yepe3 HEro TOKa U
WHTEPIPETUPOBATH MOJTYYEHHBIE PE3yIbTaThI.
Cmpoumps rpaduK 3aBUCUMOCTH HUHTEHCUBHOCTH
W3JIy4EHUs CBETOMO/1a OT CHJIBI IIPOTEKAIOLIETO Yepe3




HET0 TOKa (C y4eToM aOCOJIFOTHBIX TOTPEITHOCTEN
M3MEpSAEMBIX (PU3MUECKUX BEIIUYHH).

Ipumensams ipaBuiIa MOCTPOSHUS rpaUKOB
3aBHCUMOCTEH (PU3MUECKUX BEIMYHH JPYT OT IPYTa.
Onpedensimp XapakTep 3aBUCHMOCTA HHTCHCUBHOCTH
W3ITYyYCHHUS CBETOAMO/IA OT CHIIBI TPOTEKAIOIIETO Yepes3
HETOo TOKa.

Hcnonv306ams cBETOINO, TFOKCMETP (MM cMapTHOH C
JTATYMKOM OCBEIICHHOCTH ), JTA0OPATOPHBIN OJI0K
nUTaHus (MM HCTOYHUK MTOCTOSTHHOTO HATIPSIKCHHSI,
peocTaT U MyJIbTUMETD)

3.3

HaGmronenune
n30MpaTeIbHOCTH
BHYTPEHHETO
dorordpdekra k
JUIMHE BOJIHBI CBETA

(mpakTUKyM)

CBeToo/1, THTCHCUBHOCTh M3JTyUeHHUS,
(GOTOH, AJIEKTPOH. DHEPTUsl U UMITYJIbC
¢dotona. ®orodrpdexT. 3aKoHBI
dotorddekra. YpaBHeHHE DUHIITCIHHA
st potordexra. «KpacHas rpaHuiay
dhoToarddekra

Onepuposams noHamusmu: CBETOANON, P-N-TIepexo/,
AIIEKTPOH, JIbIPKa, (POTOH, UHTEHCHUBHOCTh M3ITy4CHUS,
¢dorodddexT (BHEIIHUI U BHYTPEHHHIT), POTOTOK,
«kpacHas rpanuna» porospdexra.

Ymemwb 0OBSICHATH B YIPOILICHHOM BU/I€ TIPHHLIUIT
JEUCTBHS CBETOIMOAA, POPMYIHPOBATH 3aKOHBI
dboTorddekTa, 3anUckIBaTh ypaBHEHHE DUHINTEIHA 151
dboTorddexra u popmMyny A «KpaCHON TPAHULIBI
¢boroaddexra, cobupaTh IKCIEPUMEHTATBHYIO
YCTAQHOBKY.

Ilpusooums ipuMepsl MPUMEHEHHS CBETOIMOJIOB B OBITY
U B TEXHHKE.

IIpumensamu 3akoHbl HoTOdPPEKTa, ypaBHEHUE
OnHTeitHa 11 porodddexra, popmyny U «kpacHOU
rpaHuib potodddexra.

Dopmynuposams TUTIOTE3Y 00 YCIOBHUAX BOSHUKHOBEHHS
BHYTpeHHero ¢porodddexra npu nageHuy Ha CBETOIUO]
CBETOBBIX BOJIH Pa3HOM JJIHHBI.




Hccneoosamp siBneHne BOZHUKHOBEHUS (POTOTOKA B
OCBEIIIAEMOM CBETOHMO/E, U3yYUB 3aBUCUMOCTb CHIIBI
(hOoTOTOKa B OCBEIIAEMOM CBETOAMO/IE OT HANPSHKSHUS
Ha JIPyrOM CBETOJIUO/IE, BBIMOIHSIONIEM POJIb UCTOYHHKA
CBETa M UHTEPIPETUPOBATH MOTyUYECHHbIE PE3YIbTATHI.
Onpedensampb yclioBUE BOSHUKHOBEHUS (POTOTOKA B
OCBEIIAEMOM CBETOJHO/IE (TOK BO3HUKAET TOJIBKO MPH
OCBEILIEHUH €0 CBETOAHOOM C JJIUHOU BOJIHBI,
MEHBIIECH WM PAaBHOU JIMHE BOJIHBI, HA KOTOPYIO
paccuyrTaH OCBEIIAEMBIN CBETOAHON).

Hcnonvszoeams CBETOIMO/IbI pa3HbIX LIBETOB (KpacCHBIE,
3CJICHBIC U CUHUE), TA0OPATOPHBIN OJIOK MUTAHMS,
MYJIBTUMET.

Pewams 3anaun Ha poTord ekt

Uroro no pazneny

OO0111€€ KOJIMYECTBO YacOB
10 IpOrpamMme
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JluTepaTypa u 3JIeKTPOHHBIE pecypchl

1.

10.

11.
12.
13.

14.
15.

16.
17.

[Tpuxa3z MunucrepcrBa oopazoBanus u Hayku Poccuiickoit @eneparun ot 17 mast 2012 1.
Ne 413 «OO6 yrBepxkaeHun (QenepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIILHOTO
cTaHjaapTa cpefHero oOmiero obOpazoBanus» (3apeructpupoBan MuntoctoM Poccum 7
utoHs 2012 r. Ne 24480).

[Ipuka3 MunucrepcrBa npocseuienust Poccuiickoit @enepaunn ot 12.08.2022 Ne 732 «O
BHECCHWU W3MEHEHMH B (pellepaibHbIil TOCYAapCTBEHHBI 00pa30BaTENbHBIA CTaHAAPT
cpenHero ooiiero oopa3oBaHus, YTBEpKICHHBIN MPUKa30M MuHUCTEpCTBA 00pa30BaHUs
n Hayku Poccuiickorr ®enepanmu ot 17 mas 2012 r. Ne 413» (3apeructpupoBan
Muntoctom Poccun 12.09.2022 Ne 70034).

[Tpuxa3z MunucrepcTBa npocsenieans Poccuiickoit @enepanuu ot 18.05.2023 Ne 371 «O6
yTBepkKACHUH  (eaepanbHON  00pa3oBaTeNIbHOM  IPOrpaMMbl  CpEeQHEro  0OIIero
obpazoBanus» (3apeructpupoBad Muntoctom Poccun 12.07.2023 Ne 74228).
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