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«OCHOBBI ®U3NYECKOI'O SKCITEPUMEHTA»
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HHOACHUTEJIBHAS 3AIIMCKA

Hacrosimmas pabodast mporpaMma Kypca BHEYPOUHOH AesaTenbHOCTH «OCHOBBI (PM3UYECKOTO
SKCHEpUMEHTa» (Jajlee — Mporpamma) paspaboTaHa B COOTBETCTBUM C TpeOOBaHHUSIMHU
(benepanbHOro rocy1apcTBEHHOIO0 00pa30BaTENbHOIO CTaHJApTa CpeJHero oOIiero oodpa3oBaHus
(manee — ®IrOC COO) [1, 2] u HampaBieHa Ha OpraHu3alUi0 OOY4YeHUS B (PHU3HKO-
MaTeMaTHYeCKOM MpoQuie B COOTBETCTBUU C TpeOOBaHUAMM (enepaabHOH 00pa3oBaTebHON
nmporpamMMmsl cpeaHero ooiero oopazosanus (POIT COO) [3].

Peamm3anuss  mporpaMMbl  MOXKET — COACHWCTBOBATH  JOCTHXKEHHIO  OO0YYarOIIUMUCS
IUIaHupyeMbIX  pe3ysbTatoB  ocBoeHuss POII COO, pa3BUTHIO JUYHOCTH OOYydarOLIUXCH,
(GOpMHUPOBAHHIO ¥ YIOBIETBOPEHUIO HMX COLIMAIBHO 3HAYMMBIX HMHTEPECOB U MOTpeOHOCTEH,
caMopeanu3anuyd OOydaromMXCs 4Yepe3 ydacTHe BO BHEYpOUYHOU nestenbHOCTH. OnHON H3
BO3MOXHBIX (OpM  peanu3alud I[porpamMmbl  sBiIsieTcsl  Kpykok. [Iporpamma  MoxeT
peann30BBIBATHCS  00Pa30BaTENIbHONW  OpraHW3alMell  CaMOCTOATENbHO JHOO HAa  OCHOBE
B3aMMOJICHCTBHS C  JAPYTUMH  OpTaHU3alMsAMH{, OCYIICCTBISIIONIMMH  00pa30BaTEIbHYIO
JesITeNbHOCTb.

[Iporpamma Kkypca BHEYPOUHOH nesSTenbHOCTH «OCHOBBI (U3NYECKOTO SKCIIEPHMEHTA)
npenHasHadeHa i peanm3armuu B 10-11 kmaccax W HampaBieHa Ha JOCTHKEHHE
COOTBETCTBYIOIIMX  PE3yJbTaToB,  C(OPMYJIHPOBAaHHBIX B (enepaibHOi paboueil mporpamme
1o yueOHomy npenmety «Dusuka» (yriayOaeHHbIH YPOBEHb).

[Tpu u3yueHnn GU3UKM Ha yriayOJIEHHOM YpOBHE peau3alysl 3THUX NMPUHLUIOB Oa3upyercs
Ha HCIOJIb30BAaHUM CAMOCTOSITEIBHOIO YYEHHYECKOro HSKCIEePHMEHTa, BKJIIOYAIOIIEr0o, B TOM
yucie, paboTel ¢u3nyeckoro mnpaktukyma. [Ipum sTom mon paboramu mpakTHKymMa NOHMMAETCS
CaMOCTOSITENIbHOE ~ MCCJIEOBAaHUE, KOTOpPO€ MPOBOAUTCS MO  PYKOBOJACTBY  CBEPHYTOTO,
00001meHHoro Buja 0e3 NoLIaroBoil MHCTpyKUuH. B pesynbrare obecrednBaeTcsi OBJa/ieHHUE
00yYaroIMUMUCS YMEHUSMH MTPOBOJIUTH MPSIMBIE U KOCBEHHBIE U3MEPEHUsI, NCCIIEA0BATh B3aMMHBIC
3aBUCUMOCTH JIBYX (HU3MUECKUX BEIUYMH U OCYIIECTBIISATh MOCTAaHOBKY OIIBITOB IO IpPOBEpKE
NPE/UIOKEHHBIX THIOTe3. Bce 3TO cnocoOCTBYET MOCTHMIKEHUIO OJHOM M3 OCHOBHBIX Iesei
n3ydeHus (U3UKH Ha YPOBHE CpPEIHEro O00Iero oOpa3oBaHUsS — OBJAJCHUIO OOYYaIOIIUMHUCS
METOJaMU CaMOCTOATENBHOTO TUIAHUPOBAHUS U NMPOBEJCHUS (PU3MUECKUX IKCIIEPUMEHTOB, aHAIIN3a
Y UHTEPIIpeTali HHPOPMALIUH, OTIPE/IEICHNUS TOCTOBEPHOCTH HOJTY4E€HHOTO

pe3yJnbTara.

AKTyallbHOCTh ~ peaju3allid  JaHHOW  INporpaMMmbl  ONpeAessieTcs TeM, 4To €€
OCBOCHHE  TMO3BOJISIET ~ OOyYaroIMMCST  Ha  TPAaKTUKE  O3HAKOMHTHCS C Pa3IMYHBIMU
(GU3NYECKUMU SBJICHUSIMHU, SKCIIEPUMEHTAIBHO U3YUUTh pa3IuyHble (U3NYECKHE 3aKOHOMEPHOCTH,
yIIIyOUTh CBOU TEOPETHUECKUE 3HAHUS, Pa3BUTh UMEIOIIMECS U MPUOOPECTH HOBBIE MPAKTHUYECKUE
YMEHHUS U HaBBIKM B 00JIACTH IJIAHUPOBAHUS, IOATOTOBKH, MPOBEICHUS, aHAIM3a U UHTEPIIPETaL[H
(hU3UIECKOTO IKCIIEPUMEHTA.

[Tporpamma naet oOydaroUIMMCs BO3MOXXHOCTb PUOOPECTH MPAKTUYECKHH OIBIT PabOTHI C

1abopaTopHbBIM  O00OpYy/IOBaHUEM, OBJAJE€Th KOHKPETHBIMU MpPHEMAaMU HCCIIEI0BATENbCKON
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NESITeIbHOCTH HadyMHAIOUIEro  (u3MKa-sKCIepuMeHTaTtopa, c()OpMUpOBaTh HABBIKM OLIEHKH
MOTPEUIHOCTEH Ppe3yJIbTaTOB H3MEpPEHUs (PU3MUECKUX BeNUYMH.  Peanuszanms — mporpammbl
co3maer  ycioBusS  ans  (OPMHUPOBaHHMA y OOYYarOIIMXCS HECTaHJAPTHOTO KpPEaTWBHOTO
MBILUICHUS, COJECHCTBYET Pa3sBUTHIO WHAMBHIYATBHOCTH CYXACHUH, (HOPMUPOBAHHMIO KYJIbTYPHI
000CHOBaHUS COOCTBEHHOIO MHEHUS U CBOOO/IbI €0 BBIPAXKEHUS.

IIporpamma MoxeT ObITh BOCTpeOOBaHA OOYYarOIMMUCS, KOTOpbIE HMMEIOT HHTEpEC U
MOTHBAIMI0 K YIIyOJIEHHOMY H3y4eHUIO0 (PM3MKM W MaTeMaTWKH, TOTOBSTCS K YYacTHIO B
OJIMMITHAJIAX IIKOJIBHUKOB MO (PU3HKE, B paMKaX KOTOPBIX MPEAYCMOTPEH MPAKTUIECKUH TYP.

IIporpamma mnpeciieyeT He TONbKO OOpa3oBaTelbHbIE, HO U BOCIUTATEIbHbIE LIEJIN,
IIOCKOJIBKY COOTBETCTBYET MJEE SKOJIOIM3alUu U W€ MPUKIAIHON HAIpPaBIECHHOCTH, KOTOPbBIE, B

quCclie APYTuX UJIeH, MOJI0KEHBI B OCHOBY Kypca (pu3uku, uzydaemoro Ha crynenu COO.

BapuanTsl peajinzauuu nporpamMmsl 1 ) OpMbI IPOBeAeHU s 3aHATHIA

Peanuzamnust mporpaMMbl mpezrnojaraeT coueTaHHe Pa3IudHbIX (OpPM TPyNIOBON PabOTHI
(cmymiaHue JIeKUUH, JAMCKYCCUS, MOHTaX SKCIIEPUMEHTAJIBHBIX YCTAHOBOK, IIPOBEJICHUE
(bu3MYecKUX U3MEpPEHH TOJ PYKOBOACTBOM MpENOJaBaTeNsi) M WHIUBUAYaIbHOH pabOTHI
(BBIMIOJTHEHHE CAaMOCTOSITENIBHBIX pPa0OT M paboT MpakTHKymMa, o0paboTka M HHTEpHpeTarus
pe3ynbpTaToB ¢du3nueckux usmepeHuit). Mcmnomap3oBanne Takux Gpopm pabOThl MOMOTAET pa3BUBAThH
y 0Oydarouuxcsi, ¢ OJHOW CTOPOHBI, HaBBIKM BOCHPHUATHS HOBOW HHpOpPMALUU TpU
pas3nuuHbIX (¢QopMax ee MoAayd, a C JAPYrol CTOPOHBI — aKTUBHOCTb, CaMOCTOSITENIBHOCTH U
TBOPUYECKOE HaAyao. B LEeI0M peanuzanus JTaHHOM IPOrpaMMBI JOJKHA
MOJIOKUTEIIbHOCKA3bIBAThCSI  KaK  Ha  aKkTyaJlu3alud  3HaHUM, YMEHUW U HABBIKOB
oOydarolmuxcsi B paMKax MX Mpeanpo(eccuoOHaIbHON TEXHOJIOIMYECKOW (MH)KEHEpHON)
MOJATOTOBKHU, TaK ¥ Ha COIMAIbHOM (POPMUPOBAHUH JINYHOCTU O0YUAIOLITUXCS.

[IporpamMma kypca paccuuTaHa Ha 68 yacoB, B paMKax KOTOPBIX MPETyCMOTPEHBI TaKHe
¢bopMbl paboT, Kak JIEKIIMM, CaMOCTOSITENIbHbIE paboThl M paboThl mNpakTHKyma. B  xoxe
CaMOCTOSITENIbHBIX paboT oOydaromuecs MOJ KOHTPOJIEM INIPEernojaaBaTessi 3aKpervisioT HOBBIE
3HaHMS, OTPabaTBHIBAIOT OIpEAETICHHbIE YMEHHS W HaBbIKM. PabOTHI MpakTUKyma IOApa3yMeBaOT
CaMOCTOSITEJIbHOE pelIeHHE O00yYarolMMHUCS SKCIIEPUMEHTAIbHBIX (M3MYECKUX 3adad. Temaruka
paboT mMpakTHUKyMa U TOPSAOK HX CJEIOBAHUS COOTBETCTBYIOT CTPYKTYpE TEMaTHYECKOIO
TUTAaHUPOBaHUS (esiepaabHON paboueil mporpaMMel 1o yueOHOMY npeamMeTy «DPusnkay (yriyOeHHbIH
YPOBEHb).

[Iporpamma paccuMTaHa Ha peajqu3alMi0 B TeueHWe MAByX JieT oOydenus B 10-11
KJlaccax IpH MPOBEJACHUHU 3aHATHH OJUH pa3 B Heneno o0bemoM 1 vac xaxaoe. Ilo ycmoTpeHuto
yUUTENs TOPSAOK CIEAOBAaHUS 3aHATUH MOXET OBbITh M3MEHEH, a HEKOTOpbhle MOTYT OBbITh
HCKJIIOUEHBI.

Jlomyckaercsi peanu3aiyisi 4acTh NPOrpaMMbl B TEUEHHE OJHOT0 y4eOHOro roja — JUIs
oOyyvaroruxcst Toyibko 10-ro wimm Tonbko 11-ro kmacca. OgHako B 3TOM ciydae mpu paboTe ¢
oOyyaromumucst 11-ro kimacca peKOMEHIYeTCs HauMHATh M3JIOKEHHEe Y4eOHOro marepuaia c
MIPOBE/ICHUS 3aHATHI, HAIIPABJICHHBIX HA OCBOEHHE 00YYaIOIMMHCS OCHOBHBIX TPUEMOB U METO/IOB

00paboOTKH pE3yJbTaTOB (PU3WYECKUX H3MEPEHUH W OLEHKH TmorpentHocte. Jlims  asroro
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pekomenayercs: 1) mpoBectr B kimacce 3ausaTust Ne 1, Ne 3 u Ne 5 u3 nporpammsl 10-ro kimacca; 2)
3a7aTh Ha JOM BbinosHeHUe 3aganuit Ne 2, Ne 4 u Ne 6 u3 mporpammsl 10-ro kinacca; 3) B
JalbHENIeM cieoBaTh nporpamme 11-ro kiacca, HCKIIOUHMB M3 HEE, [0 YCMOTPEHHUIO YUMTEI,
Kakue-1100 Tpu 3aHsATus (Harmpumep, Ne 16, Ne 17, No 18).

Bo3moxHO Takxke ocBoeHue oOywarommmucs 1l-ro kiacca MONHOM mporpamMmsl Ipu
YCJIOBUY TIPOBEICHUS 3aHATUH JIBa pa3a B HEJEN0 00beMOM 2 yaca KaxJ0e.

Psn paGot mpakTukyma (Ha YCMOTpPEHHE YUMTENs) MOXKET ObITh 3a7aH OOy4aroIuMcsl Ha
JIOM JUIS CAaMOCTOSITEIBHOTO BBIIIOJHEHUS C TOCIEAYIONIMM KOHTPOJIEM U  00CYXICHHEM

IIOJIYUCHHBIX PE3YJIbTAaTOB.

B3anMocBs3b ¢ denepasibHOil padoyeii IporpaMMoii BOCIUTAHUS
[IporpamMma paspaboTaHa ¢ y4eToM peKOMeHIanui QenepanbHO pabouelt MporpaMMbl
BOCHHUTaHMsS. B  YacTHOCTH, OHA Yy4YWTHIBAeT IICHXOJIOTO-TIEIarOTHYECKHE OCOOEHHOCTH

COOTBGTCTBYIOH_IGI‘;I B03paCTHOI>'I KaTeropuun 06y11a101111/1xc;1.

[TporpamMmma COOTBETCTBYET TaKUM LEJISIM BOCIIUTAHUS OOydaroIMXcsl, KaK pa3BUTHE

JIMYHOCTH, CO3/IaHME YCIIOBUU JUUI CAaMOOIIpEAeIIeHUs U connanu3anuu. [Iporpamma  copeiicTByer

PELIEHUIO0  CIIAYIOIIUX 3a1a4 BOCHUTaHUsI 00yYaroIUXCs:

YCBOEHHE 3HaHUN, HOPM, JIyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEW,

TpaauLIUi, KOTOpbIE BIpabOTaIo poccHiickoe 0011ecTBO; (popMHUpOBaHUE U PA3BUTHE JIUYHOCTHBIX

OTHOILIEHUH K  3TUM HOpMaM, LIEHHOCTSIM; nproOpereHue

COOTBETCTBYIOILIETO 3TUM HOpPMaM, LIEHHOCTSAM, TPAJULMAM COLUOKYJIBTYPHOTO OIIbITa TOBEACHHUS,
OOIIEeHUs, MEXIUYHOCTHBIX U COLUAIBHBIX OTHOIIEHHUH, MPUMEHEHUS MOIyYSHHBIX

3HaHUM; JIOCTH)KEHUE JIMYHOCTHBIX pe3yJIbTaTOB OCBOEHUS

o0meoOpa3oBaresnbHOM mporpamMmel 1o ¢usuke B coorBercTBUM ¢ ®I'OC COO. Ilporpamma

COOTBCTCTBYCT CJICAYIOIMM OCHOBHBIM HAIIPABJICHHUAM BOCIIUTAHHA.

1) Tpynosoe BocHHUTaHHE — BOCTHTAHME YBAKEHHS K TPYydy, TPYAAIIMMCS, Pe3yJIbTaTam
TpyJda (CBOEro W JApPYTuxX JIOJEH), OpHeHTalus Ha TPYIOBYIO AESTEIbHOCTb, II0JIy4YeHue
npodeccun, JINYHOCTHOE CaMOBBIPAKEHHE B NPOJYKTUBHOM, HPAaBCTBEHHO JOCTOWHOM
TpyJ€ B POCCHIMCKOM OOIIECTBE, JOCTHUKEHHE BBINAIOIIUXCS PE3YyJIbTaTOB B MPOo(decCHOHATBHOM
nesTenbHOCTH. LleneBpiMU OpHEHTHpaMH  SBISIOTCSA: (OPMHUPOBAHUE OCO3HAHHOW TOTOBHOCTH
K TIONYYCHHIO TPOPECCHOHATHHOTO O0pa3oBaHMs, HENPEPHIBHOMY OOpa30BaHUIO B TEYCHHUE
YKU3HHM KaK YCJIOBHUIO YCHENTHOW MpoheCcCHOHATHHOM U OOIIECTBEHHOM NEATebHOCTH; TOHUMaHNe
cnenupukd camoobOpa3zoBaHusT W TPO(HECCHOHATBLHON CaMOMOATOTOBKM B HH(DOPMAIIMOHHOM
BBICOKOTEXHOJIOTHYECKOM OOIIECTBE, TOTOBHOCTH YYUTHCS U TPYIUTHCS B COBPEMEHHOM OOIIECTBE;
OPUECHTHPOBAHHOCTh HA  OCO3HAHHBIK  BBIOOP  cdepbl  MpodecCHOHATBLHON  TPYAOBOM
JESTeTPHOCTH B POCCHICKOM OOIIECTBE C yYETOM JIMYHBIX >KM3HEHHBIX IUIAHOB, MOTPEOHOCTEH

CBO€ll ceMbH, 00IIIECTBA.

2) DKONOTMYeCcKOe  BOCHUTaHHE —  (DOPMHPOBAHHME  SKOJNOTUYECKOH  KyJIbTYpHI,
OTBETCTBEHHOT'0, OEPEKHOT0 OTHOIICHUS K MPUPOJIE, OKPYKAIOIIEH cpesie Ha OCHOBE POCCHICKHUX

TPAAUIUOHHBIX JYXOBHBIX HeHHOCTeﬁ, HaBBIKOB OXpaHbl, 3alllUTbl, BOCCTAHOBJICHUA IIPUPOIEBI,
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OKp}I)KaIOH_[eI\/'I CpE€abI. HeHeBBIM OPHUCHTHPOM SABJISACTCA OCO3HAHUC HCO6XOI[I/IMOCTI/I IMPUMCHCHUA
3HaHUA €CTCCTBECHHBIX U COLIMAJIBHBIX HAYK IJId Pa3yMHOIO, 6epe}KJ'II/IBOFO MMpHUpOAOITIOJIb30BAHUA B

OBITY, OOIIIECTBEHHOM IPOCTPAHCTBE.

3) LleHHOCTH HAYYHOTO MO3HAHMS — BOCHUTAHUE CTPEMJICHHUS K TIO3HAHUIO ce0sl U JIPYTUX
JMOJeH, MPUPOIBI U OOIIECTBA, K TOJMYYEHUIO 3HAHWM, KA4YeCTBEHHOTO OOPa30BAaHHS C YyUETOM
JIMYHOCTHBIX HMHTCPCCOB U OGH_IGCTBGHHBIX HOTpe6HOCTCﬁ. HCHCBBIMI/I OpUCHTHUPpAMU SABJISAOTCA:
(dbopMupoBaHUe AEATEIHHO BBIPAXEHHOTO O3HABATEIBHOTO HHTEpeca B 001acT GU3HKHU C y4eTOM
CBOMX MHTEPECOB, CIIOCOOHOCTEW, IOCTHIKCHHUH; MOIyYeHHE IPEJCTABICHUH O COBPEMEHHOM
HaquOﬁ KapTuHC MHUpa, O JOCTUIKCHHAX HAYKHM W TCXHUKH, O 3HAYCHHU HAYKH B KH3HH
poccuiickoro o0miecTBa, 00ecreYeHnn ero 0e30MacHOCTH; MPHOOPETEHNE HABBIKOB KPHUTUYECKOTO
MBIIIICHUS, OINpPEJCNCHUSI JIOCTOBEPHOW HAayyHOH WHGPOPMAMM ¥ KPUTUKH aHTHHAYYHBIX
NpPEACTaBICHUH; pa3BUTHE W TNPUMEHEHHWE HAaBBIKOB HAOIIIOJCHUS, HaKOIUICHHS u
cucreMaTu3anmuu (baKTOB, OCMBICJICHU OIIbITa B GCTGCTBGHHO-HaquOﬁ obOiactu II03HaHUA,

HCCIICN0BATEIBCKOMN IEITCILHOCTH.

OcobennocTu padoThl y4uTe 15 110 IPOrpaMme

[lpu peanuzammy JaHHON NpOrpaMMBbl 3ajada YYHUTEIsl COCTOMT B TOM, YTOOBI CO3/1aTh
YCIIOBHSI Ui YCBOCHHUSI OOYYAIONMMHUCS HOBBIX 3HAHWHU, MPHOOPETEHHST MMM HOBBIX YMEHHHA |
3aKpeIUIEHUs] HABBIKOB, HEOOXOAMMBIX Ui NMPOBEACHUS (PU3MUECKUX SKCIEPUMEHTOB U aHAIM3a
MOJTyYEHHBIX PE3yJbTaTOB.

Jlia pemieHus 3ToM 3ahauyu HEOOXOJUMO Hajauuue B KaOuHeTe (PU3MKH 000pYJOBaHMS,
KOMIUIEKTYFOIIINX U PaCXOIHBIX MaTepHaloB, TpeOyromuxcss  Uis  TPOBEICHHS
CaMOCTOSITENIbHBIX ~ PaboT M paboT mpakTukyma. IlepeueHb mpeziaraeMbix pabot
chopMHpOBaH  TakMM  o0pa3oM, 4YTO  IMOJArOTOBKAa K HX MPOBEAECHUIO HE JOJDKHA
BBI3BIBATh CYIIECTBEHHBIX 3aTPyAHEHUH — Bce HEOOXOAMMOE Il pealn3allid IPOrpaMMEI,
KaK TpaBuwio, JUO0 HaxoJauTcsa B kaOuHeTe (pu3uku, J1M0O0 JTOCTYIHO B MOBCEAHEBHOM OBITOBOM
obuxoze.

[lepen HayamoM 3aHATHI YYHTEIIO PEKOMEHAYETCS CaMOCTOSITENIFHO BBHIIOJIHUTE BCE
TEOPETHYECKHE 3aJ[aHMsl, CaMOCTOSTENIbHBIE PAa0OTHI W PAOOTHI MPAKTUKYMa, KOTOPHIE TOJKHBI
OyAyT BBIOJHATH OOydarommuecs. JTO AACT YYUTEI0 BO3MOXKHOCTH HE  TOJBKO  BEISIBUTH
BO3MOJKHBIE ~TEXHHYECKHE IPOOJIEMBI, HO ¥ MOJIYYUTh KOHTPOJIBbHBIE PE3YJIbTAaThl H3MEPEHUN H
uxX 00pabOTKH, KOTOpbIE MOHAMO0ATCA IJs AajbHEWIed MpOBEpKU MPaBHIBHOCTH BBIMOJIHEHHS
paboT 00y4aroIMMHUCS.

[TockonbKy OJHMM U3 TJAaBHBIX pPE3YJIbTaTOB PA0OOTHI YUYUTENs B paMKax BHEYPOUHOM
NESTeIbHOCTH SIBISIETCS JIMYHOCTHOE pa3BUTHE OOYYAIOLIMXCS, YUUTENI0 PEKOMEHIYETCS IpU
IIPOBEICHUU 3aHATHH 10 NPOrpaMMe AaKTHUBHO Y4YacTBOBaThb B JESITEIBHOCTH OOYYarOLIUXCH,
KOHTPOJIMPOBAaTh XOJ| BBINOJHEHHWS HMH SKCIIEPUMEHTAJbHONW  pabOThl,  HampaBiIATb U

KOPPEKTUpPOBaTh UX JEUCTBUA,



CBOEBPEMEHHO yKa3bIBaTh Ha OLINOKH u HEJI0YETHI, II0JICKa3bIBATh U
J€MOHCTPHPOBATh MPABUIbHBIE CIOCOOBI BBIMOJIHEHUS TMPAKTHYECKOW paboThl, 00CYXIaTh
MPUYMHBI ¥ BO3MOXKHBIE IOCIIEJCTBHUS JOMyCKaeMbIX omuOoK. Bo Bpems 3aHATHH HEOOXOAUMO
MOAJEPKUBATh A0OpOKeIaTeNIbHYI0 aTMochepy COTpYTHHUYECTBA.

VYuutento cienyer y4yuThIBaTh, YTO JIOTMKA OCBOEHUS IPOrpamMMbl IPEAIOJIaraeT
MOCIIeZIOBAaTeIbHOE M3Y4YEHHE MaTepualia — cHavaja oOydaromiuecss JOJKHBI OCBOUTH 0Oa30OBbIe
MpUEMbl U METOJIbI TPOBEJCHUS (PU3NUECKUX U3MEPEHUNH U 0OpaOOTKH IMOJIy4aeMbIX pe3yJIbTaToB,
a yXXe 3aTeM IIPUMEHSTh MX Ha IPAaKTHUKE IO CXEME «OT MPOCTOro K ciokHOMY». Ilotomy

MpUMEpHAsi CXeMa MPOBEJCHUS 3aHATHH M0 IPOrpaMMe MOXKET OBITh CIIETYIOMICH:
1) o6bACHEHHE TEOPETHUECKOTO MaTEPUAIIA [0 TEME;

2) IoAroToBKa K BBIIIOJIHEHUIO CaMOCTOSITEIbHOM pa6OTI)I nJIn pa6OTbI IMpaKTUKyMa —
oOCyX/leHue  3aJaHus, yCTPOMCTBAa  OSKCIHEPUMEHTAJIBHOM  YCTaHOBKH,  HEOOXOIMMOIO
TEOPETUYECKOI'0 MaTepuana, MPUEMOB M METOAOB MPSIMbBIX SKCIEPUMEHTAIbHBIX H3MEpPEHHH,
CTOcO00B UX 00PabOTKH M OLIEHKH MOTPEIIHOCTEH H3MEPEHHIA;

3) mpoBeneHme CaMOCTOATENbHOH pabOTHl MIM  PaBOTHl NPAKTHKYMa, KOHTPOIb
IIPABUIBHOCTH MIPOBEIECHUS U3MEPEHUI;

4) 06paboTKa HONYYEHHBIX SKCIEPUMEHTATLHBIX JAHHBIX, OIEHKA MOrPElIHOCTel ;

5) obcyxaenue pesymbTaToB 06paGOTKH MOTYYEHHBIX SKCHEPUMEHTATBHBIX JAHHBIX M
MIPOBEPKA UX MPABUIBHOCTH.

B ciyyae HexBaTKM BpeMEHHM Ha peaiM3allMio B Kiacce MyHKTa 4 JTaHHOW CXEMBI
PEKOMEHAYCTCA MPCAJIOKUTD 06y‘~IaIOHII/IMC$I BBIITOJTHUTE COOTBCTCTBYIOIIHE I[GI\/'ICTBI/UI JoMa, a
IMyHKT 5 peanu3oBaTb B Hauaje CIEIYIOMIETO0 3aHATHS, JIMOO MPOBECTH HEOOXOIUMBIE

00CyX/1eHus ¢ 00yUarOIIMMUCS B MOPSAIKE UHIUBHyaIbHON paboTHI.

COJIEP’KAHUE KYPCA BHEYPOUHOMH JIEATEJBbHOCTH
«OCHOBBI ®PU3NYECKOI'O OKCIIEPUMEHTA
(PU3UKO-MATEMATHUYECKHUHI ITPOD®WIb)»

10 KJIACC

3ansaTue 1. [lorpemHocTu B 3KcnepuMeHTe

Jexkyua  «llorpemnocru NPSIMBIX ~ U3MEPECHUI. O6cyxnaercs Ipupoaa
BO3HUKHOBEHHS IIOI'PEIIHOCTEN, METObI UX MUHUMU3ALUU U OLICHKH.

Jexkyua «IlorpemHocTd KOCBEHHBIX M3MepeHui». OOCykIaloTcsi METOIbl U MPHEMBI

OIIEHKH MOTPEIIHOCTEN KOCBEHHBIX U3MEPEHHUIA.

HUcnonwvzyemvie mamepuanet: [4], uacts 1.

3ansaTue 2. OueHKAa NOrPelIHOCTel MPAMBIX U KOCBEHHBIX H3MepPeHui
Camocmoamenvnasa pavooma «OUEHKA OTPEITHOCTEH KOCBEHHBIX H3MEPEHUH 10

pe3ysbTaTtaM NpSMbIX U3MEPEHUII.



3ansaTue 3. VYcpeanenwme wusMmepenmid. CuaydaiiHass mnorpemHocTb. KuHemaTnueckue
U3MepeHust

Jekyusa «CnydaliHple NOIpeIIHOCTU». B COOTBETCTBUM € YpOBHEM IOATOTOBKHU
oOydarolmuxcsi U JOCTYIHBIM 00OpYJOBaHMEM MOXKET OBITh MpPOBEAEHA OJHA W3 JBYX paboT
IIpaKTUKyMa.

Ilpakmukym Ne 1

3aoanue. Omnpenenure ¢ MaKCUMaJbHOW TOYHOCTBIO CPEIHIOI0 CKOPOCTH JIBHIKEHUS
3€pHBIIIKA IIIeHAa B OyTHUIKE C BOAOH.

Obopyodosanue. [Tmeno, HaIlOJIHEHHAs BOJIOM IJIACTUKOBAS OyThUIKa C
OTpE3aHHBIM TOPJIBIIIKOM, CEKYH/IOMED, JIMHEUKA.

Kpamxoe onucanue peuteHusl. [IpoBoautcs cepust SKCIEPUMEHTOB IO
M3MEPEHUIO C MTOMOILBIO CEKYHAOMEpPa BPEMEHH MPOXOKIACHUS 3€PHBILIKOM IIIEHA B TOJIIE BOJbI
HEKOTOPOTO (PUKCHPOBAHHOTO PACCTOSIHHUS BJIOJb BEPTUKAIHM. BBIUMCIAETCS CcpenHee BpeMs
JNBUKEHUS 3€peH. PaccuuThiBaeTcsi CpeaHsAs YCTAHOBUBIIAACSA CKOPOCTb 3TOrO JABUKEHUS.
OueHuBaeTcsi HOrpelHOCTb.

Onucanue cxooicell pabomsl NPAKMUKYMA. BCEPOCCUICKAs OJMMIIMAJLA IIKOJBbHUKOB I10

¢busuke, pernoHanbHbIi oTam 2023 1., 3amaua «I1mieHo u BI3KoCcTh» [9, 10].

Ilpakmuxym Ne 2

3aoanue. Cobepute yCTaHOBKY JUIf 3allycKa ILIapUKa B TOJET C HEKOTOPOM BBICOTHI C
(UKCUpOBaHHOM  TOPU3OHTAJIBHOM  HayalbHOM  cKopocThio.  Mccienyiite  3aBUCMMOCTH
BEPTUKAJIBHON U FOPU30HTAILHONW KOOPJMHAT LIapuKa npu nosiere. Onpenenure CKOpocTh Mapuka
B Hayaje IoJjera.

Obopyoosanue. CTanbHOM IIapUK, IIyCKOBOE YCTPOMCTBO (OTPE30K aIIOMHHUEBOTO
npodwiIs, MarHUT HEOIWMOBBIM, [Ba CTaJbHBIX NIApUKA), IITAaTUB C JIANKOW W MYy{QTOii,
MaJIIpHBIN CKOTY, pyJIeTKa, KOMUpoBaJibHas Oymara.

Kpamxoe onucanue pewenus. OcymecTBisercs: cOOpka MycKoBoi yctaHoBkU. [IpoBoautcs
cepusi DKCIIEPUMEHTOB TI0 3aIyCKy IapuKa B IMOJIET W M3MEPEHHUIO KOOpPAMHAT TaJeHHs IIaphKa
OTHOCHTEIIFHO TOYKM cOpoca. 1o Moiy4eHHBIM JaHHBIM pPacCUMTHIBAETCS HavajdbHAs CKOPOCTh
M0JIETA IApHKA.

Onucanue  cxoxceti — pabomvl  npakmukyma: MEKIyHapoJHas  OJUMIMAZa IO

sKcnepuMeHTanbHOM pusuke 2021 r., 3amaua «[lymka» [11].

3ansaTue 4. [Ipocreiiline reoMeTpuyeckne n3MepeHust

IlIpakmuxym

3aoanue. OmnpenenuTe ¢ MaKCUMaJIbHOW TOYHOCTBHIO TOJIIMHY TPOBOJIOKH W BHEUTHUU
JIMaMeTp WIJbI, IUIONa[b HApUCOBAHHOW Ha nucte Oymaru ¢urypel, o0bem Opycka. OueHute
HOTPELIHOCTH.

Obopyodosanue. TlpoBonoka, uria oT mmpuia (CO CTOUYEHHBIM OCTpUEM), H300pakeHue
¢burypsl crnoxxHoi GopMbI Ha Pa3TUHOBAHHOW KBaJpaTtaMu Oymare, IepeBSHHBIN OpycOK, JTHHEHKa,

IITAaHT€HIUPKYJIb.



Kpamkoe onucanue peuileHusl. HpOBOI[fITCfI HU3MCPEHUA TOJIIIUMHBEI ITPOBOJIOKH METOIO0M
PAIOB. HpOBO,I[I/ITCSI HN3MCPCHUEC NUaMETpa UIJIbI METOAOM ITPOKAThIBAHUSI. HpOBO,I[I/ITCH HN3MCPEHUC
Iiomaiau (bHI‘ypr METOJOM IIOACYETA IIJIOIIadu IO KJICTKaM CCTKH M3BCCTHOI'O IIara. HpOBOIII/ITCSI
HU3MEPCHUC Fa6apI/ITOB 6pyCKa M BBIYHCIEHHE €ro oObeMma. OHCHI/IBaeTCH IOrp€IIHOCTb
HU3MCPCHHBIX BCJIWYHH. HpOBOI[I/ITCSI IMpOBEpKa MPAaBHUIBHOCTU H3MCPCHUA JUAMCETpAa HUTJIBI C

IMOMOIIIBIO IITAHTCHIUPKYJIA.

3anatue 5 [I'paguku  IKcnepUMEHTAIbHBIX 3aBHCHUMOCTeIA. I'papuyeckas
00padoTKa JaHHBIX

Jexkyus «Odopmienue rpaduKoB AKCIEPUMEHTATbHBIX 3aBUCUMOCTEHA.
I'padudeckas 00pabOTKa TaHHBIXY.

OOcyxnaroTcss OCHOBHBIE MpaBHia OQOpPMIICHHS TpadUKOB 3aBHCUMOCTEH (pru3muecKux
BEJIMYUH APYT OT JIpyra.

Camocmossmenvnan  paboma  «lloctpoerne  rpadukoB B~ COOTBETCTBUH C
HU3YYCHHBIMH ITpaBHUJIaMH C UCII0JIb30BAHUEM I'OTOBBIX Ta6JII/IH C JaHHBIMH).

Hcnonvsyemvie mamepuanvi: MeToaudeckue pekoMmeHmanuu LleHTpanpHOM mTpeaMeTHO-
METOAMYECKOW KOMHCCHU TIO OLEHUBAHHIO OQGOpMIIEHUS TpauKOB Ha MPAKTHUECKUX Typax

BCEPOCCHICKOM OJMMITHA/IBI IIKOJBHUKOB 10 (usuke [12].

3anaTne 6. O0padoTKa HeTMHEHHBIX 3AaBHCHMOCTEH: JIMHeapU3alus, MOACYeT IUIOMaAu MOoJ
rpa¢guKoM, MOCTPOEHHE KACATEIBHBIX K IPauKy

Jexkyua «JInHeapuzanysi SKCIEPUMEHTAJIbHBIX 3aBUCUMOCTEH U Jpyrue rpaduueckue
crocoObI 00pPaOOTKH TaHHBIXY.

OO6cyxnmaercss METOJ| 3aMEHbl MEPEMEHHBIX MpU JIMHEAPU3aLUU SKCIEPUMEHTAIBHBIX
3aBucuMocTeil. OOcyxnmaercs (U3NYECKUH CMBICH IUIOMIAAM MOJ TIpaduKkoM U  YIJIOBOTO

kod(puimenTa kacarenbHON K rpaduKy.

3ansaTue 7. H3mepenme 3aBHCHMOCTH KOOPAMHATHI rPaHULbI obsacTu
HAMOKaHMs OT BpeMeHH. JIuHeapu3anus 3aBUCHMOCTH

IlIpakmuxym

3aoanue. BoipexbTe u3 OymMakHOW candeTku JeHTy anuHoi 30 cM u mumpuHOH 2-3 cM.
OmyctuTe KOHEl OyMa)XHOH JIGHTHI B BOJY W BKIIIOYHTE CEKyHIOMep. M3ydmTe 3aBHCHMOCTD
KOOPJIMHATHI TPaHHIIBI 00JIACTH, MPOMUTABIIEHCS BOAOH, OT BpeMeHH. OmnpeaennrTe xapakTep TOH
3aBHCHMOCTH.

Obopyodosanue. Cekynaomep, Oymaxknblie candeTku, pysieTka, yamka [lerpu.

Kpamkoe onucanue pewenus. CTaBUTCS ONBIT 1O W3YYCHHIO JBWIKCHUS T'PAaHHIBI
HaMOKaHMsi OymakHOW canderku. HMcnonp3yercs 3aMeHa NEpEeMEHHBIX Ui JIMHEApH3aluH
3aBUCHMOCTH M HOCTPOCHHS JHHEHHOTO rpaduka, KOTOPBHIH BIIOCIEICTBHH IMO3BOJIIET CYIUTH O
KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxoxceti pabomol npaxmukyma: [5], 3amaua Ne 32 «HamokaHue TKaHu».



3ansTue 8. U3yueHue ynpyroro rucrepe3uca
IIpakmuxym
3aoanue. 3akpenuTe ¢ IOMOILBIO 3aKUMa JIMHEHKY Ha cToJje. [IpoaenbTe nyXKy 3a)xuMa B

KOJIBIIO 0OaHKOBCKOM PCE3UHKHU. 3aHeHI/IT€ KpPHOYKOM AWMHaAMOMETpPa KOJIBIIO

pe3unku. M3MmeppTe 3aBUCUMOCTb JUIMHBI PE3MHKH OT PpacTATHBAIONICH CHJIBI IpU Harpyske
(pactsbxkenun) u pasrpyske. IIpoBenure msmepenus ¢ marom B 0,5 H, mpu xaxaom uzMepeHuu
nenaite 3anepxky B 30 c. [locTpoiiTe rpaduk U3MEpEHHON 3aBUCUMOCTH, OIUIIUTE €€ XapakTep.
CrenaiiTe TPEANONOXKEHUS O MpUYMHAX HaOMI0IaeMOl 3aBUCHMOCTH. Paccumraiite, B Kakux
npenenax JexKUT Kod((UIIMEHT KeCTKOCTH PE3UHOBOI0 Kouiblia. Vconb3ys moy4eHHbIe JaHHbIE,
paccumTaiiTe, Kakyro SHEpPTrHIO MOTJIOTHIIA PE3UHKA 32 BpeMs NPOBEIACHUS U3MEPECHUI.

Obopyoosanue. Jlunelika, 3a)KUM, THHAMOMETp C TIpeaesoM u3MepeHuit 5 H, pesnHoBOe
KOJIBLIO (pe3uHKa Jyisi 0aHKHOT), CEKYHIOMED.

Kpamrxoe onucanue pewenus. BBINOTHSETCS ONBIT MO HU3YYEHUIO 3aBHUCHUMOCTHU CHIIBI
YIOPYTOCTH PE3MHOBOTO KOJIbLIa OT €r0 AJUHBI IPH MOCTENICHHOM YBEIMYEHUH | MPU MOCTEIIEHHOM
YMEHbBIIIEHUU pacTsarupamoimieid cunel. HaOnromaercs siBIeHUE yOpyroro rucrtepesuca. JlBe
MOJTy9CHHBIC YKCIIEPUMECHTAIILHBIC 3aBHCHMOCTH HAHOCSTCS Ha oauH rpaduk. [IpoBomuTcs aHamus

ITOJIyYEHHBIX PE3YJIbTaTOB.

3ansTne 9. HaxoxaeHue Maccbl  JIMHEHKH d  Impuia ¢ TMOMOUIbIO
YPAaBHOBEIIMBAHMS pblyara

Ilpakmuxym

3aoanue. Onpenennure ¢ MaKCUMaJIbHOM TOYHOCTHIO Maccy LINPHUIA U MAacCCy JIMHEHUKH.

Obopyoosanue. Inpur; o6bemom 20 MI1, JIMHEHKA, CTaKaH C BOJIOM.

Kpamxoe onucanue pewenus. K KOHIy JIHMHEHKH, KOTOpas HCHOJNb3yeTCs B KauyecTBe
pblyara, moJBeImMBaeTcsl wmpul. V3Mmepsercs 3aBUCUMOCTb KOOPAMHATBI TOYKH  OMOPHI
YPaBHOBEIIICHHOTO phlyara oT o0beMa BOJbI B mimpuile. [1o moryueHHBIM JaHHBIM OMPEIeIISTIOTCS
Macca IInpUIa 1 Macca JIMHEHKH.

Onucanue cxodcell pabomsl npakmuxyma. PerHOHANBHBIA 3Tan onuMnuaasl um. Jix. K.
Makxkcgeria o ¢usuke, 2014 r., 8 knacce, 3agaua «HenectpykTuBHbli aHamu3». 3ansitue 10. U3mepenue
K03 PHUIHEHTA IHEPTeTHYECKUX MOTEPh NMPH 0TCKOKE MIAPHKA OT MOBEPXHOCTH

Ilpakmuxym

3aoanue. TlpoBemuTe WCCIIEIOBaHNE 3aBHCHMOCTH BBICOTBI OTCKOKA IIApUKa IMOCTe
COyJapeHusi C IOBEPXHOCTbIO CTOJa OT BBICOTHI cOpoca. [IpoBeaure ombBIT st JIBYX

TUMOB  ILAPUKOB. Onpenenure  XapakTep  3aBUCHUMOCTH.

Obopydosanue. llapuk nans HACTOMBRHOTO TEHHUCA, PE3WHOBBIA IIAPUK
«TIOMPBITYH», pyJIETKa, MATSIPHBII CKOTY.
Kpamkoe onucanue pewienus. ITpoBoauTCA ONBIT IO U3MEPEHMIO BBICOTHI OTCKOKA HIapuKa
Mocjie COyJapeHusi C TOBEPXHOCTbIO TOPHU30HTAIBHOTO CTOJa B 3aBUCHMOCTH OT BBICOTHI
copoca. 3mepeHust mpoBOASTCS ISl ABYX THUIIOB IIAPUKOB. J{J1s1 pe3MHOBOrO IIapuKa 3aBUCUMOCTD
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SABJIACTCA HpHMOfI IMPONOPHHUOHAIBHOCTBIO, IJIA IIapuKa OT HACTOJIBHOI'O TCHHHCA 3aBUCUMOCTDb HE

SIBJISICTCS TaKOBOIA. O6CY}K,I[aIOTC${ BO3MOJXHBIC ITPUYMHBI ITOJTYYCHHBIX PE3YJIbTAaTOB.

3ansTue 11. OnpenesieHue TENJI0eMKOCTH TBEPAOro Tejla

Ilpakmukym

3aoanue. Onpenenure ¢ MAaKCUMaIbHONW TOYHOCTHIO TEIIIOEMKOCTh IPy3HKa.

Obopyoosanue. I'py3suk maccor 50 1, crakan oOobemom 0,2 1 ¢ BOJOW KOMHATHOM
TEMIIEPATyPhl, EMKOCTh C TOPSYEH BOJION, 1BA TEpMOMETPa, CcaneTKH, IOJHOC, HHTh.

Kpamkoe onucanue pewenus. TIpoBOIUTCS ONBIT 10 U3MEPEHUIO TEINIOEMKOCTH TIpy3HKa
METOJIOM TEepEeHOca €ro U3 XOJOTHOW BOABI B Tropsuyto. OleHHBaeTCS W3MEHEHHE TeMIepaTyphl

XOJIO[[HOfI BOJBI 3a CUCT NOJTYYCHUA KOJIMYCCTBA TCIUIOTHI OT ropA4Y€Ero rpysuka.

3anstue 12. U3mepenue TemnepaTypbl pyK 3KCIEPHUMEHTATOPA M JAAaBJCHHS, KOTOpPOEe MOI'YT
€031aTh €ro JIerKHe

Ilpakmukym

3aoanue. 1) Ompenenute BHYTpeHHee cedyeHue TpyOku. [loacoenuHuTe K IIIPHUILY
oobemMoM 20 miul TpyOKy ¢ IOMEIIEHHOW B Hee Karulel BOJbl. 3aXKMUTE LINPUIl B JAJOHIX U
HarpeBaiiTe ero TakuMm oOpa3oM B Te€deHHEe 5 MUHYT. V3MephTe nepemMenieHne Karii Mo TpyOke.
Hcnonbk3ys moiydyeHHbIE JaHHBIE, OLIEHUTE TEMIIEpaTypy pyK dKcrnepuMmeHTatopa. 2) Jloxautecs,
KOrJa INMpPUIl CHOBAa MPHUMET KOMHATHYIO TeMmiepaTypy. BayBas Bo3ayX B CBOOOAHBIM KOHeEI[
TpyOKH, U3MEphTE MEpeMeEIlleHNe Kallsld IPpU MaKCUMaJIbHOM JIaBJICHUHU BO3/yXa, CO3/]aBa€MOM Ha
KOHIIE TpyOKH. Mcromb3yst mosyuyeHHbIE JaHHbIE, OLIEHUTE 1aBJI€HUE, KOTOPOE MOTYT CO3/1aTh JIETKHE
AKCIIEPUMEHTATOPA.

Obopyoosanue. Ulnpun, odvemom 20 M, TpyOka OT HH(Y3HMOHHOH CHCTEMBI, BOJA,

JINHEWKA, CEKYHAOMED.

Kpamroe onucanue pewenus. 1) K mmpuity odbsemom 20 M1 MOACOEIUHSIETCS TpyOKa ¢

MOMENIEHHOM B Hee Karuiei Bobl. [IInpull HarpeBaeTcsi pykamu, U3MepsETCs MepeMelleHrne Kariu
mo TpyOke. Ha ocHOBe naHHBIX O ceueHUH TPyOKM U oO0beMe BoO3dAyXa B HITpUILE
paccUMTBIBaCTCS TeMIeparypa pyK OKCIIEPUMEHTATOpa.
2) Vcnonb3yst Ty e yCTaHOBKY, SKCIIEPHUMEHTATOP CO3/AET JABJICHHE BHYTPU CBOOOJHOTO KOHIIA
TpyOku. Kamuis Bozbl nmepemenaetcs mo Tpyoke. Ha ocHOBe TaHHBIX O €€ CMEIeHUH OlEHUBACTCS
JaBJIEHUE, KOTOPOE MOTYT CO3/1aTh JIETKHUE SKCIIEPUMEHTATOPA.

Onucanue cxodiceti pabomuvl npaxkmuxyma: 1) 3aKIIOUATEIBHBIA 3Tall BCEPOCCHUHCKON

OJIMMITHA[TBI IKOJIBHUKOB, 2023 T., 10 Ki1acc, 3agaya «Haceimennsri mapy, myHkt Ne 1 [13, 14].

3anaTue 13. DddexTnBHbI K0IQPHUMEHT KecTkOocTH cucTeMbl. OmnpenejieHne MOAYJIA
FOHra npoBoJiokH ¢ moMombi0 pbruara. QOnpeaeseHue npeaesia ynpyroi aepopmanmuu
Ilpakmuxym
3aoanue. Onipenennure ¢ MAKCUMaITbHON TOYHOCTBIO MOy Th KOHTa TPOBOJIOKH.

Obopyoosanue. 11ltTatuB ¢ NByMs JIallkaMu, IPOBOJIOKA, JIMHEHWKa AepeBsiHHAsA IIHHON 50
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cM, Tpy3bl Maccol 1o 50 r, ABa KaHUEIAPCKUX 3aKUMa.

Kpamxoe onucanue pewenus. JluHelka TOABEIIMBACTCS HA MPOBOJOKE TakK, YTOOBI
MOJIyYUJICS. CHJIBHO HEpaBHOIUIEUMH pblyar. bamkHuii K TOYKe MojBeca KOHEL TOPHU30HTAIbHOMN
JTUHENKU OMUPAETCsl CHU3Y Ha JIaNKy mratuBa. K [pyroMy KOHITY JTHHEWKH IMOABEIIUBAOTCS TPY3HI.
N3mepsieTcst 3aBUCUMOCTD CMEIICHHS KOHIIA JIMHEHKH, K KOTOPOMY TOJIBEIIMBAIOTCS TPY3bI, OT UX
cyMMapHO# Mmacchl. Ha ocHOBE MOJy4YeHHBIX JAHHBIX U F€OMETPUUYECKUX MapaMeTpPOB yYCTaHOBKU
paccuuThiBaeTcs MOaysib FOHra mpoBOIOKH.

Onucanue cxooiceii pabomul npakmuxyma. [6], 3amaga Ne 9.30.
3ansaTue 14. U3mepenne ko3¢ puuneHTa NOBePXHOCTHOIO HATSIKEHHS METO/IOM OTPbIBa

Ilpakmukym

3aoanue. Ilpunymaiite cnoco® HU3MEpPEHHs] CUJIbL, KOTOPYIO TpeOyeTrcs NpUIIOKUTh K
MPOBOJIOYHOM paMKe JIsi TOro, 4YToOBl OTOpPBaTh €€ OT IOBEPXHOCTH BOJIBL I[IpoBemute
AKCIIEPUMEHT U OLICHUTE KOIPPUITUCHT MOBEPXHOCTHOTO HATSIKCHHS BOJIBI.

Obopyodosanue. KroBeTa mupokasi ¢ BOJAOH, IPOBOJIOKA, BECHI, HUTh.

Kpamkoe onucanue pewenus. IlpoBoauTcs ONBIT 1O M3MEPEHHUIO CHIIBI OTpbIBA
MIPOBOJIOYHON paMKH OT TIOBEPXHOCTH BOJBI MPHU PA3IUYHBIX TepuMeTpax pamku. [IpoBogutcs
oIleHKa Kod((pHIMEeHTa TOBEPXHOCTHOTO HATSKCHHSI BOIBI.

Onucanue cxooiceu pabomul npakmuxyma. [7], 3amaga Ne 331.

3ansaTue 15. OnpenesieHne TOYKH pochbl. 3HAKOMCTBO € JJIEKTPHYECKHM KOHACHCATOPOM

Ilpakmuxym Ne 1

3aoanue. OueHnTE BIAXXHOCTH BO3/lyXa B KOMHATE.

Obopyoosanue. IlpoOupka CTEKIsHHas, MaJleHbKUE KYCOYKH JbJla, TEPMOMETp, Tabiauia
3aBHCUMOCTH JIaBJIEHUS HACBILIEHHOTO 1apa BOJIbI OT TEMIIEPaTyphbl.

Kpamrxoe onucanue pewenus. B npoGupky ¢ BoJIOH MOCTENEHHO 100aBISIOT KyCOUKH JbJa
U JIOKHJIAIOTCSI MOMEHTA BBICTYIUIEHUS KalleJlb pOChl Ha MOBEPXHOCTH NMpoOupkH. [1o moxydeHHbIM
JAHHBIM O TeMIIepaType TOUYKE POCHI C MOMOIBIO TAOIHIIbI 3aBUCUMOCTH JaBJI€HHs HACBIIIIEHHOTO
napa BOJIbl OT TEMIIEPATyPhl ONPEAEISIETCS OTHOCUTENIbHAS BIAYKHOCTh BO3yXa B KOMHATE.

Onucanue cxooceti pabomol npaxmuxyma: [8], rmaBa Ne 3, maboparopHast padora Ne 9.

Ilpakmuxym Ne 2

3aoanue. Onpenenure ¢ MaKCUMaJIbHONH TOYHOCTBIO OTHOILIEHHE AJIEKTPHUYECKUX €MKOCTEH
JIBYX KOHJICHCATOPOB.

Obopyoosanue. 11Ba  SJEKTPOTUTHYECKMX KOHAEHCATOpa, BOJBTMETp, Oarapeiika,
COCIMHUTEINIFHBIC TIPOBO/IA.

Kpamrxoe onucanue pewenus. IIpoBoaUTCS ONBIT MO 3apsJKe KOHAEHCATOpa OT JIPYroro
3apaHee 3apsHKEHHOTO KOHJEHcaTopa. V3mepsioTcss HampspkeHUsl Ha KOHAEHCATOpax 10 M
nocye noakIoYeHnit. OLEeHNBAETCsl OTHOLICHHE eMKOCTEH KOH/IEHCATOPOB.

Onucanue cxooiceii pabomul npakmuxyma. [6], 3amaua Ne 10.22.

3ansrue 16. U3yuyeHue npoiuecca pa3psiiki KOHIeHcATOpa
Ilpakmuxym

3aoanue. V3yunrte 3aBUCUMOCTh HaNpsHKEHHUS HAa KOHJIEHCATOPE OT BPEMEHH IPH €ro
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pazpsake. OnpenenuTe eMKOCTh KOHIEHCAaTopa.
Obopydosanue. DNEKTPOIUTHUECKUNA KOHAECHCATOp, BOJIBTMETP, Oarapeiika, CeKyHIOMED,

COCAUHUTCIIBbHBIC ITPOBOAA.

Kpamxoe onucanue pewenus. IIpoBOINUTCA H3MEPEHHE 3aBUCUMOCTH HAINPSIKEHHUsS Ha
paspspKaroleMcsl KOHIEHCAaTope OT BpeMeHH. J[lemaercss olleHKa €MKOCTHM KOHJeHcaTopa. B
Ka4yeCTBE COIPOTHUBIICHUS I Pa3psKA KOHJAEHCATOPA BBICTYNAET BHYTPEHHEE COIPOTUBIICHHUE
BOJIETMETpA.

Onucanue cxooceti pabomul npakmuxyma: [5], 3amaua Ne 10 «M3ydeHue CBETOAMOa»
(uactb Ne 1).

3anstue 17. Onpenesienne yeJbLHOro CONPOTHBIEHUSI MATEPUAJIA MIPOBOJIOKH

Ilpakmukym

3aoanue. Onpenenure yieabHOe COMPOTUBICHNUE TPOBOJIOKH.

Obopyoosanue. JlBa wMynbTEMeTpa (B pEXHME BOJIBTMETpA W  aMIIEPMETpa),
COEIMHUTEINbHBIE MPOBOAa, Oarapeiika, 00pa3ibl MPOBOJIOKH, JTUHEHKA, MUKPOMETP.

Kpamkoe onucanue pewenus. Viccnenyemasi mpoBOJIOKa COEAMHSETCS MOCIEI0BATENBHO C
aMIIepMEeTpPOM U TOAKIIOUaeTcs K Oarapeiike. [lapamienpbHO y4acTKy HpPOBOJIOKH MOIKIFOYASTCS
BOJIBTMETP. VI3 OTHOIIEHWS TOKa3aHWUH MPUOOPOB PACCUUTHIBACTCS COMPOTUBICHHE YydacTKa
MIPOBOJIOKH, TIOCTIE YEr0 HM3MEpSIIOTCS €ro TeOMeTpHYecKHe pa3Mmepbl. M3 MOoTydeHHBIX JaHHBIX
OTIpe/IeTIsieTCs YSNbHOE COMTPOTUBIEHIE MaTepHala, i3 KOTOPOro U3rOTOBJIEHA MPOBOJIOKA.

Onucanue  cxoxcei  pabomsi  npakmukyma:  MexXIyHapoaHas  ONUMIHAga  TI0

sKcIiepuMeHTanbHON (usnke 2022 r., 3agaya «Majoe COnpOTUBIIEHUEY.

3ansTue 18. N3mepenne BOJILT-AMIICPHOM XapPaKTePUCTHKHU
MOJIYIIPOBOJHMKOBOIO 1HO/A

Ilpakmuxym

3a0anue. W3MepbTe 3aBUCUMOCTh CHJIBI TOKa, IPOTEKAIOIIEro Yepe3 Juoj, OT
[10/1aBa€MOT0 Ha HEro HampspbkeHus (B mpsMoM M oOpaTtHOM HampasieHuu). [loctpoiite rpadux
BOJIBT-aMIIEPHOM XapaKTEPUCTHKH TUOJIA.

Obopyoosanue. BonbTMeTp, aMIiepMeTp, COeAMHUTENbHBIE TIPOBO/IA, MOIYIPOBOIHUKOBBIN
JTMOJT, MaKeTHAs TuIaTa, IepeMEHHBIN pe3ucTop, barapenka.

Kpamkoe onucanue pewenus. IlpoBonutcs skcriepuMeHT no u3Mepenuro BAX nuona B
IPSIMOM U OOPAaTHOM HarpaBJICHUH.

Onucanue cxooiceit pabomvl npaxmuxyma: [8], rmaBa Ne 4, maboparopuas pabota
Ne 9.

11 KJIACC

3ansaTue 1. OueHka BeJMYHHbI FOPU3OHTAJBHON COCTABJISAKOIIECH MATHUTHOW MHAYKIUH
MATrHUTHOIO 1OJI51 3eMJIn

Ilpakmuxym
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3aodanue. OuieHUTE MOYJIb TOPU30HTAIILHON COCTABJISIOIICH BEKTOpAa MAarHUTHOW MHIYKIIMH
MarduTHOIO MOJIS 3eMIIH.

Obopyoosanue. Komnac, conenoun (muamerp 10 cm, 150 BuTKOB), JabopaTOpHBIA OJOK
MUTAHUS, TPAHCTIOPTHP.

Kpamrxoe  onucanue  pewenus.  1IpoBogMTCS  DKCIEPUMEHT IO  OMNPEIEICHUIO
MIPOCTPAHCTBCHHOM OpPHUEHTALlMM BEKTOpAa MHAYKIMM MAarHUTHOTO TMOJs, CO3/1aBaéMOr0 Ha OCH
COJICHOMJA TIPH CYIEPHO3WIIMA MAarHUTHOTO TOJIA 3e€MJIM W MarHUTHOTO TOJs COJICHOWIA, B
3aBUCHMOCTH OT CHJIbI TOKa B BHUTKaxX coyieHouja. 1o 3TOl 3aBUCHMOCTH OMpENEIseTcs MOAYJb
TOPU30HTAIILHOM COCTABIISIONICH BEKTOpPa MATHUTHON MH/IYKIIMU MAarHUTHOTO TTOJIST 3EMITH.

Onucanue cxodceit pabomot npakmuxyma: [8], rmaBa Ne 4, mabopatophnas padora Ne 12.

3ansaTue 2. H3mepenue 3aBHCHMMOCTH BeJINYMHBI MArHUTHOM HHIYKIUH
MATHMTHOT'O MOJISI MATHUTA OT PACCTOSTHMSI

Ilpakmukym

3aoanue. W3yuuTe 3aBHUCUMOCTh BEJIMYMHBI MArHUTHOM HWHAYKIIMM MarHUTHOTO TOJIsS
MOCTOSSHHOTO MarHuTa Ha €ro MpOAOJIbHOM OCH CHMMETPUU OT PACCTOSAHUS MEXKIY LIEHTPOM
MarHuTa ¥ TOYKOM U3MEPEHUH.

Obopydosanue. CmapThoH € NPeayCTAaHOBICHHBIM IPOTPAMMHBIM OO€CIeYeHHEeM MJis
W3MEpPEHHUS BEJIMYMHBI MATHUTHOTO TIOJIS], HUJIMHAPUYECKUN MarHuT, JJMHEUKA, MAJIIPHBINA CKOTY.

Kpamroe onucanue pewenus. C TOMOIIBIO JATYMKOB CMapT(HOHA MPOBOAUTCS MPSIMOE
W3MEpPEHHE BEJIMYMHBI MATHUTHON MHIYKLIUH MarHUTHOIO MOJII HA OCY LIWIMHAPUYECKOIO MarHura

B 3aBUCUMOCTH OT PaCCTOSAHUSA 1O HETO.

3ansaTue 3. Ha6.1oaeHne MATHUTHOTO THCTEpPe3uca

Ilpakmukym

3aoanue. Hamoraiite HECKOJIBKO BUTKOB H30JIMPOBAHHOIO IpOBOJA Ha
IWIMHIPUYECKYI0 YacTh Janku ImratuBa. [logHecuTe Topel] Jamkud OJNM3KO K  IMOJIOKEHHIO

JaTduKa MAarduTHOIO II0JIA MOOHUJILHOTO TCJ'IC(I)OHEL Ilonaiite

JJEKTPUYECKU TOK B IPOBOJ. M3MeEpbTEe 3aBUCMMOCTh BEJIMYMHBI HHIYKIIMM MAarHUTHOTO TOJISI HA
TOpLE JAanKd OT CWJIBl MPOTEKAIOIIET0 4Yepe3 MnpoBoj Toka. Jlus 3TOTO BHauaje
MOBBIIIANTE 3HAYEHUs CWJIBI IPOTEKAIOLIEro  TOKa J0 MAKCUMaIbHO BO3MOXKHOIO 3HAUCHMS,
a IOTOM IOHMIKANTE J10 HyJIEBOIO 3HAUEHUS. 3aTEM CMEHUTE MOJISIPHOCTD MOJKIIOYEHHSI HCTOYHHUKA
TOKa U moBTopuTe omnbIT. [locTpoiite rpaduk, OMMCHIBAIONINI 3aBUCUMOCTb BETUMYMHBI MAarHUTHON
MHJYKIHAH HA TOPLE JIAIIKA OT CHJIBI IIPOTEKAIOLIErO Yepe3 MPOBOJ TOKA.

Obopyoosanue. CmapT(hoH C TpPEIyCTAaHOBICHHBIM MPOTPAMMHBIM OOecreueHHeM s
MU3MEpPEHUsT BEJIMYMHBI MAarHUTHOTO IIOJIsI, IITATHB C ABYMs JalKaMH, OJHA W3 KOTOPBIX AOJDKHA
ObITh KENe3HOW (WM JPYrod >KEJIe3HbI CepACYHMK), JIaOOpaTOpPHBIH HCTOYHMK MUTAHUS,
OJTHOXHMJIHBIA H30JIMPOBAHHBINA MPOBOJ, BBLIECPKUBAIONIMNA MAaKCHUMAIbHBIM TOK J1aOOpaTOPHOTO
UCTOYHUKA MUTAHHUS.

Kpamxoe onucanue pewenus. Jlanka mTatuBa OOMaTBHIBaeTCS HECKOJIBKUMH BHTKAMHU

TOJICTOTO H30JMPOBAaHHOrO MpoBojAa. C MOMOIIBI0 J1a0OpaTOPHOTO HCTOYHUKA MHTAHUSA 4Yepe3
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IIPOBOJI MPOITyCKaeTcs dNeKTpudeckuil Tok. CHavana TOK MPOIMYCKal0T B OJHOM HAamlpaBlIEHUU C
MOCTENEHHBIM YBEJIIMUYEHUEM CHUJIbI TOKAa M €€  [OCJIEAYIOIIUM  YMEHBIICHUEM,  IOTOM
Mpoueaypy  IMOBTOPSAIOT JUIsl NMPOTHUBOIOJIOKHOTO HampaBieHus Toka. [Ipu sTom u3mepsercs
BEJIMYMHA WHAYKIMM MArHUTHOTO MOJS HAa TOpLE JIAKH INTaTHBa C MOMOUIbI0 MOOMJIBHOIO
tenedona. CTpOUTCS 3aBUCUMOCTh BEIMYUHBI WHAYKIMA MArHATHOTO TOJNSI  OT  CHJIBI
MPOTEKAoIEero yepe3 mpoBoa Toka. OOcykaaeTcsl MoMydeHHbIH TpaduK U SBJICHHE MAarHUTHOIO

rHCTepe3uca.

3anstue 4. U3yyeHue padoThl JIEKTPOABUIaTEeIsI M THHAMO-MAIINHBI (4acThb 1) JTexuus
«ONeKTpoABUraTeNlb U dJeKTporeHepaTopy». OOCyx)aaeTcs UCTOPHUS N300PETEHUS
AIIEKTPOABUTATENS U COBEPIICHCTBOBAHMS €ro  KOHCTPYKIIHMH.

OmnuceiBaeTcs BHYTPCHHCC YCTpOﬁCTBO QJICKTPOABUIATCIIA U JJICKTPOI'CHECpPATOPA.

Pazbuparorcs TeopeTHueckue 3a1aqu Mo JaHHOHU TeMe.
3anstue 5. U3yueHue paGoThl 3JIEKTPOABUTATEIS H THHAMO-MAIIUHBI (4acTh 2)

Ilpakmukym
3a0anue. 1) TlpoBemuTe CEpUI0 SKCIECPUMEHTOB W HM3MEPHTE 3aBUCHMOCTH CHJIBI TOKA,
BbIpabaThIBAEMON T€HEPATOPOM, OT BEJIMYMHBI MOMEHTA CHJIbI, MPHIOKEHHOTO K €ro Baiy. 2)

HpOBCI{I/ITC CCPUIO SKCIICPUMECHTOB U UBMCPLTC 3aBUCHUMOCTH BEJIMYHNHBI

HalpsDKEHUs,  TOJAHHOIO  HA  DJJEKTPOJABUIaTeldb, OT  YacTOThl  €ro  BpalllEeHUus H
MEXaHUYECKOM Harpy3KH €ro Baja.

Obopyoosanue. DIEKTPUUECKUH MOTOPYUK C PEIYKTOpOM, HAOOp Tpy30B, peocTar,
COEJMHUTENIbHBIE TPOBOJA, Ja0OpPAaTOPHBI HMCTOYHUK TNHMTAaHUS, MYJIbTHUMETp (aMIepMmerp),
CEKyHJIOMED.

Kpamkoe onucanue pewenus. IIpoBonaTcs ONbITH 10 U3MEPEHUIO 3aBUCUMOCTH CHJIBI TOKA,
BbIpabaThIBAEMON TE€HEpaTOpPOM, OT BEJIWYMHBI MOMEHTA CHJIbl, MPHJIOXKEHHOTO K €ro Baiy.
[IpoBoauTCST ONBIT 1O M3YYEHHUIO CBSI3M BEJIWYUH  HaNpsHKEHUS, MIOJIaHHOTO Ha
AJIEKTPOJBUraTeNb, OT 4YacTOThl €ro BpallleHUs U MEXaHWYEeCKOW Harpy3Kkd €ro Baja.

Onucanue cxoxcux pabom npakmuxkyma: 1) MexnyHapoaHas oJUMIIHaga 1O
sKcriepuMeHTanbHol ¢usnke 2018 1., 3an1a4a « MOTOPUHK € peIyKTOPOMY, ITYHKThI
NeNe 1-4; 2) MexayHapoaHas OJMMIIMAJa IO SKCIEpUMEHTanbHOM ¢(usuke 2022 r., 3amaya
«®DoHapby, myHKTH NeNe 1-4.

3ansTue 6. H3yueHue 3aBHCHMOCTH nepuoaa KOJ1e0aHuH JIMHEHKH
HA HWINHIPHUYECKOH MOBEPXHOCTH OT PaJNyCca ee KPHBU3HbI

IlIpakmuxym

3aoanue. OnipenennuTe XapakTep 3aBUCUMOCTH TIEpPHO/a KOIeOaHu THHEHKH, MTOJI0KEHHOMN
Ha [WINHAPUYECKYIO IIOBEPXHOCTD, OT PaANyca KPUBU3HBI 3TOM MOBEPXHOCTH.

Obopyoosanue. Habop UIMAMHIPOB pa3HOro pajuyca (Hampumep, pas3IndHbIe
LHWINHAPUYECKUE COCYbl), TMHEHKA, CEKyHI0MED.

Kpamkoe onucanue pewenus. IlpoBonuTcs cepus MNpsIMBIX H3MEPEHHH 3aBUCUMOCTH

nepuoja KojiebaHW JMHEMKH, MOJOXKEHHOW Ha HWJIMHAPUYECKYIO MOBEPXHOCTb, OT pajuyca
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KPUBU3HBI 3TOM IIOBEPXHOCTH. I/ICHOHBSYIOTCH MCTOABI JIMHEApHU3aAlUU U Fpa(bI/I‘ICCKOl"O aHaJIi3a

OKCIICPUMCHTAJIbHBIX JTaHHBIX.

3anusiTne 7. H3yyeHme = 3aBHCHMOCTH AMILTMTY/AbI KoJIeOaHM i NPY>KMHHOTO
MasiTHMKA OT BpeMeHH

Ilpakmukym

3adanue. VI3MepbTe 3aBUCUMOCTh AMIUTUTYIBI 3aTyXaIONIUX KOJICOAHWN TMPYKHUHHOTO
MasgTHHKA OT BpeMeHH. [IpoBephTe runore3y 00 S5KCIOHEHIIMAIBHOM XapakTepe  MOJyYeHHOU

3aBHCHUMOCTH.

Obopyodosanue. IlpyxkuHa OT n1uHaMoMeTpa ¢ mpeneiaoM usMmepenuit 1 H, rpy3 maccoit 150
T, CeKyHIOMep, IITATUB C JAKOW U My(PTOH, INHEHKa.

Kpamxoe onucanue pewenus. IIpoBOOUTCS SKCHEPUMEHT MO NPSIMOMY HM3MEPEHUIO
3aBUCMMOCTH aMIUTUTYIbl 3aTyXaroluX KOJICOAHWH NPYKMHHOTO MasTHHKAa  OT  BPEMCHH.

CTpOI/ITCH Fpa(I)I/IK HMCCIICIOBAHHONM  3aBHCHMOCTH B JIMHCAPU30BaAaHHOM BHIC.

3ansaTue 8. U3mMepeHne aKTHBHOTO U PEAKTHBHOIO COMPOTHUBJIEHUI KATYIIKHU
HHIYKTUBHOCTH

Ilpakmuxym

3aoanue. CobepuTe IEKTPUIECKYIO IIEMb U3 TTOCIE0BATEIFHO COSAMHEHHBIX PE3UCTOpA U
KaTyIIKd WHAYKTHBHOCTU. [IpoBenuTe m3MepeHue 3aBUCUMOCTH HAMPSHKEHHS Ha PE3UCTOpe OT
9acTOTHI IMOJaBa€MOT0 Ha OTy IeNb HanpsokeHWs. [lo MOJYyYeHHBIM JaHHBIM OIPEICITUTE
aKTUBHOE COMPOTHUBIIEHUE U PEAKTHUBHOE COMPOTUBIICHHE KATYIIKU MHIYKTUBHOCTU. Paccuuraiite
WHIYKTHBHOCTh KaTYIIIKH.

Obopyoosanue. Karymika HMHIYKTUBHOCTH, PE3UCTOP C CONPOTHBJICHUEM, OJIM3KUM K
AKTUBHOMY COMPOTHBIICHUIO KATYIIKH HHIYKTUBHOCTH, COCIUHUTENbHBIE IMPOBOJA, T€HEpaTOp
HU3KOM YacTOTHI, OCHUILIOTpad I BOIBTMETP MEPEMEHHOTO HATIPSHKEHHSL.

Kpamrxoe onucauue peuieHus. CoOupaeTcst ANIEKTPHUECKAsS 1ens W3
MOCNIE0OBATEIbHO COEIMHEHHBIX pE3NCTOpa W KaTymIKM WHIYKTHUBHOCTH. Ha 3Ty uens
MOJIaeTCsl TIEPEeMEHHOe HampspkeHue. [IpoBOIUTCS HW3MEpEeHHE 3aBHCHMOCTH HANPsDKCHUS Ha
pE3UCTOpE OT YACTOTHI MOJABAEMOI0 Ha IEMb HANMPSOKEHHs  (aMIUIMTy/a  HANpsDKEHWS — Ha
Bceii  menm  mocrosiHHA). [lo HM3KOYacTOTHOW oONacTH rpaduka OnpeneNnseTcss aKTHBHOE
CONPOTHBIICHUE KATYIIKH WHIYKTHUBHOCTH, TI0O BBICOKOYACTOTHOW YacTH  OMpPEIeIsIeTCs

HHAYKTHBHOCTL KaTyIIIKH.

3ansarue 9. 3Byk. Ocumiiorpamma 3syka. CrniekTp 3ByKa

Jekyusa «BBeneHue B SKCIEPUMEHTAIBHYIO aKyCTUKY». BBOISTCS OCHOBHBIE MOHATHUSA
akyctuku. OOCyKJaeTcss MeXaHHMKa pacHpOCTpaHEHUs aKyCTUYecKuX KojeOanuil. Bmoawutcs
IIOHATUEC TOHA U 06€pTOHa. O6Cy)KI[aIOTCSI METOAbI UCCIIEA0OBAHUA 3BYKOBBIX

CHUT'HaJIOB.
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IIpakTukym

3aoanue. TlpoBenute Ccepui0 SKCIEPUMEHTOB IO 3alHMCH  OCLWJLIOTPAMM M CIIEKTPOB
[JIACHBIX 3BYKOB OJHOM 4YacTOoThl. ONHUIIWTE OCHOBHBIE OTJIMYUS B OCHUJUIOTpaMMax Juis
pasHbIX TJACHBIX 3BYKOB. OTBEThTE Ha BOIPOC, AOCTATOYHO JIM JJS ONHCAHUS KaKOro-iubo
3BY4YaHUS OJJHOU JIMILb CHEKTPOrPaMMBbI?

Obopyoosanue. llepcOHaNBHBIH KOMIBIOTEp C MHKPOGOHOM WM cMapTPoH ¢
MPeyCTaHOBJICHHBIM IPOTPAMMHBIM O0ECTIEYCHHUEM.

Kpamxkoe onucanue peuienus. [IpoBouTcs cepust IKCIIEPUMEHTOB  T10
MOJyYSHHUIO OCIMJUIOTPAMM M CIIEKTPOB TJACHBIX 3BYKOB OJHOM dacTOThl. llpoBommrcs
CpPaBHUTEJIbHBINA U KAYECTBEHHBII aHATN3 OCHUIUIOIPAMM H CIIEKTPOB.

Onucanue  cxooiceti  pabomuvl  npakmuxyma:  MexayHapoAaHas — OJMMIIMaga IO
sKcnepuMeHTanbHON pusuke 2017 ., 3a1a4a «AKYCTHUECKHE PE30HATOPBD», dacTh Ne 1.
3ansrue 10. Crosiune MexaHH4eCKHe BOJHBI

Jekyua «Crosune MexaHHYeckue BOJHBDY. OOCyXIaeTcsi MeXaHHWKa CTOSYMX BOJIH B
OJTHOMEpHOI# cpene. PaccmarpuBaroTcs mpuMephl pa3IMyHbIX TPAaHUYHBIX YCIOBHH.

Ilpakmukym

3aoanue. Tlonyiite B mpoOUpKY Tak, 4ToObl OHA Hauyana 3BydaThb. [IpoBeauTe u3MepeHue
3aBHCUMOCTH YacTOThl OCHOBHOI'O TOHA M MEPBOro 00EpTOHA BO3AYIIHOIO CTOJ0Aa B MPOOUPKE OT
BBICOTHI 3TOTO cTos0a. JJis M3MEHEHUs TMHBI BO3AYITHOTO CTOJI0A 3amoHANTEe TPOOHUPKY BOJIOH.
Omnpenenute CKOPOCTH 3ByKa B BO3IYyXeE.

Obopyoosanue: llepcoHalbHBIH KOMIBIOTEp C€ MHKPOGOHOM WIM CcMapToH ¢
IIPeyCTaHOBJICHHBIM IPOrPaMMHBIM oOecrieueHreM, MpoOupKa, Bo1a, TMHEHKA.

Kpamxkoe onucawnue peuenus. [TpoBoauTcs cepust HKCIEPUMEHTOB  T10
M3MEPEHUI0 aKyCTHUYECKOTO CIIEKTpa 3BYYaHUsS MPOOMPKH, BO3HUKAIOIIETO IPH BIAYBAaHWH B HEe
Bo3ayxa. CTpOWTCS JHMHEApU30BaHHBIM TpauK 3aBUCUMOCTH YacTOTBl OCHOBHOTO TOHa |
NepBoro 0o0epToHa OT BBICOTHI BO3AYIIHOro crtojba B mpoOupke. Ilo momy4yeHHBIM
JAHHBIM OIPEJEIIeTCs] CKOPOCTh 3BYKa B BO3IYyXE.

Onucanue  cxoorceti  pabomul  npakmuxyma:  MexayHapoAaHas — OJMMIIMaga IO

sKkcepuMeHTabHOM  (m3uke 2017 1., 3amava «AKYCTHYECKHE PE30HATOPB»,  4YacTh
Ne2.
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3anatue 11. U3mepenue noxka3areJisi NpeJOMJICHUS CTEKJIA

Ilpakmuxym Ne 1

3aoanue. OnpenenuTe Noka3aTeb MPETOMIICHUS CTEKIITHHOM TUIaCTHHBI.

Obopyoosanue. llpeameTrHOE CTEKIO, MHUJUIMMETPOBKA, Jia3epHas YKas3Ka, JIMHEHKH,
IITATUBBI C JIATKOW U My TOM.

Kpamkoe onucanue pewenus. llpoBomutcs cepusi HSKCHEPUMEHTOB MO HU3YYCHHIO
NepeHanpaBiIeHusl Jiydya CBETa, IMAJalolero Ha OOKOBYIO MOBEPXHOCTh NPEAMETHOTO CTEKIa, B
3aBHUCHUMOCTH OT BBIOPAHHOTO yriia majeHus. Beluucisercs mokasaTenb MPEIOMIICHUS MaTepualia
IJIACTHUHBI.

Onucanue  cxooxceti  pabomwvl  npakmukyma:  MexXIyHapoaHas — OJMMIMana IO
skcriepuMenTanpHoi  ¢uszuke 2021 r., 3amaua «OtTpakeHue, NPEIOMIICHHE W IPOIYCKaHHE»,
yHKT Ne 4.

Ilpakmuxym Ne 2

3aoanue. Onpenennure ¢ MaKCUMaJbHOM TOYHOCTHIO IOKAa3aTeNb MPEIOMIICHUSI MaTepuaia
MIPU3MBI.

Obopyoosanue. Ilpuzma, nazepHas yka3ka, TpaHCIIOPTHUP, IITATHBEL.

Kpamkoe onucanue pewenus. IIpoBOAUTCS ONBIT MO W3MEPEHHI0 MHUHUMAJIbHOIO YIJIa
OTKJIOHEHHS JIa3epHOro Jiyya TpPEyroJbHOM paBHOCTOpoHHEH mnpusMol. [lo mnomyueHHOMY

3HAYCHUIO YTJIa paCCYHUTBIBACTCS IMOKA3ATEJIb IIPECIIOMIICHUS ITPU3MBI.

3anstue 12. [To1HOe BHyTPeHHee OTPasKeHHE

Jexkyusn «IIpumenenue apdexTa MIOJTHOTO BHYTPEHHET O OTpaKEHHsI B
nu3Mepenusax». Oocyxnaercs 3pQPeKT MoJHOro BHYTPEHHEro oTpakeHHus. ONHMChIBAIOTCS MpUEMbI
10 UCTIOIB30BAHUIO ATOTO () (eKTa MPH MPOBECHUN ONITHIECKUX U3MEPEHUH.

Ilpakmukym

3aoanue. OnipenienuTe MoKazaTesb MPEIOMICHUS MaTepraia IpU3MBbI.

Obopyoosanue. CTekIIsiHHas IPU3Ma, JIa3epHas yKa3Ka, IMHEeHKa.

Kpamxkoe onucanue pewenus. IlpoBoauTcs ombelT 1o HaOmoAeHHIO 3(dexTa MOTHOTO
BHYTPEHHET'O OTPa)KEHHsI CBETa, KOTOPBIN pacnpocTpaHsercs: B npusMme. V3MepsroTcs mapaMeTpsl,
IIPU KOTOPBIX gocTUraercs 3pdext. Boraucnsercs nokaszartenb NpeloMIIEHHs MaTepuaia IpU3MBI.

Onucanue  cxoxceii  pabomwi  npakmukyma:  MexayHapoaHas  OJUMIMaga IO

skcriepuMeHTanbHol ¢usuke 2021 r., 3amaya «ucmepcusi», myHkt Ne 1 [16].
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3ansrue 13, IlpoBepka  ¢opmyJbl  TOHKOH  JMH3BI € NOMOIIBI0  MeToAa
napajuiakca, NpUMeHeHHOT 0 /IS ONpe/ieJIeHHs M0JI0KeHUs N300paKeHust

Ilpakmukym

3aoanue. Onpenenute ¢ MaKCUMaJIbHONH TOYHOCTHIO (DOKYCHOE pacCTOSIHUE coOMparoleit
JIMH3BIL.

Obopyoosanue. Cobuparomias JMH3a, ONTHYECKasE CKaMbs (JT1OO MepHas JICHTa U KpeIICHUE
JUISL JIMH3BI), IB€ UTJBI OT INMpHLA (CO CTOUYECHHBIM OCTPUEM), IUIACTHIIMH, TOUYEYHBIH MCTOYHHUK
cBeTa.

Kpamxoe onucanue pewenus. OOcyxmaercs W JIeMOHCTpupyercs 3(pdekT mnapaiiakca.
W3ydennsiit 23QPeKT UCroabp3yeTcs s ONpeesICHIs MTOJI0KEHHS N300paKeHUsI ICTOYHHKA CBETA C
MaJIOM CBETUMOCTbBIO, MOJYYSCHHOTO C TOMOIIBIO coOMparomield JIMH3bL. [10 HECKOJIBKUM OIbITaM

PACCUUTBIBACTCA (bOKYCHOC pacCTOAHUC JIUH3LI.

3ansaTue 14. U3mepenue poKkyCcHOro paccTosiHusI pacceuBalouiei JMH3bI

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaIbHOM TOYHOCTHIO (POKYCHOE PacCTOSHUE paccerBaroIien
JIMH3BL.

Obopyoosanue. PaccemBaromiasi JuH3a, coOWparomas JIMH3a, ONTHYECKas CKaMbs (1100
MepHasi IeHTa U KPEIUIeHUS JUIsl TUH3), TUCT KapTOHA, HOKHUIIBI, TOUEYHBI UCTOYHHK CBETA.

Kpamrxoe onucanue pewenusn. OOCYyXIaIOTCS TPUEMBl U3MEPEHHUS (POKYCHOTO PAaCCTOSHUS
paccenBaromieii TUH3bI. [IpOBOIUTCS OMBIT MO MOJTYYEHHIO ACWCTBUTENHHOTO H300paKeHHs B
paccenBaromiell JIMH3E MyTeM CO3/IaHUs C MOMOMIBIO COOMPAOMIEH JIMH3BI MHHMOTO HMCTOYHHUKA
JUIS ~ paccewBaroleil  JMH3BL. Takke MPOBOIUTCS OMBIT MO HAOMIOJCHUIO PACXOISIIETOCS
CBETOBOTO ITy4Ka, 0OPa30BAHHOTO CBETOM, M3JIyY€HHBIM TOYEYHBIM MCTOYHUKOM U TPOIIEAIINM
Yyepe3 pacCcerBaloNlylo JIMH3Y, Ha KOTOpPYI0 HakieeHa muadparma. [1o pesynmpTaraM MmoydeHHBIX
AKCIIEPUMEHTOB PACCUYMTHIBACTCS ONTUYECKAs CHJIa PACCEUBAIOIIEH JTMH3HI.

Onucanue cxodxceii pabomvl npaxmuxyma: [8], rmaBa Ne 5, maboparophast pabora
Nel2.

18



3ansTue 15. Onpenesnenue JJMHBI BOJHBI JIA3€PHOr0 U3JIy4YeHHsl ¢ MOMOIIbIO cxeMbl FOHra

Ilpakmuxym

3aoanue. llpuaymaiiTe SKCIEpPUMEHTAIBHYIO YCTAaHOBKY, IO3BOJISIIOIIYIO HAOII0IATh
MHTEP(PEPEHIIMOHHYIO KapTHHY OT CBETOBOTO H3JIy4deHHs Jiazepa. Ompenenure JIUHY BOJHBI
W3JIy4YEHUs Ja3€pHOMN YKa3KHU.

Obopyoosanue. JlazepHas yka3zka, HUTKa, GoJibra, 0yJaBKH, SKpaH, pyJIeTKa.

Kpamxoe onucanue pewenus. JIByMsi CBI3aHHBIMU HUTKOW OyJIaBKaMH IPOKAJIBIBAIOTCS JBa
OJIM3KOPACTIONIOKEHHBIX OTBEPCTUSI B alllOMUHMEBOM muuieBoi Qoibre. [lomydyeHHble OTBEpCTHS
OCBEIAIOTCS JIa3epHBbIM IMy4YKoM. B mpoieaniem cBete HabmogaeTcst uHTEp(EepeHIIMOHHAS KapTHHA.
[Io paccrosHUI0O MeXay TMoNocaMu HMHTEP(EPEHIIMOHHOW KapTUHBI M PACCTOSHUIO MEXKIY
OTBEpPCTHUSMU B (OJIbI'€ PACCUMUTHIBACTCS JUIMHA BOJHBI CBETA B JIA3€PHOM ITyUKe.

Onucanue cxooceti pabomvl Npakmukyma: 3aKIIOUUTENbHBIA 3Tal  BCEPOCCUHCKOM
OJIUMITHAIBI IKOIBHUKOB 10 ¢usuke 2000 r., 11 kmacc, 3amaga Ne 1.

3anstue 16. U3yyeHue cnekTpa cBeTa Pa3jiU4YHBIX HCTOYHMKOB C MOMOUILIO
AU(PPAKUMOHHON PelIeTKH
Ilpakmukym
3aoanue. llpunymaiite, coOepuTe ¥ ONUIIUTE DSKCHEPUMEHTAIbHYIO YCTaHOBKY,
TMIO3BOJISIFOILYIO TIOJIYYUTh ONTHYECKUIM CIIEKTP M3ITy4eHHs CBETa pa3iInyHbIX MCTOYHHMKOB. IIpoBeante
WCCIIEIOBAHHE CIIEKTPOB MPEIOKEHHBIX BAM HCTOYHHUKOB CBETA.
Obopyoosanue. lnppakuvoHHas penieTka, poHaps ¢ JaMION HaKaJIMBaHUS,
CBETOJIMOHBINA (hOHAPH, Ta30pa3psIHast JaMIIOUKa, YKpaH, Auadparma, MepHas JeHTA.
Kpamrxoe onucanue peuwieHus. IIpoBouTcs cepust 9KCHEPUMEHTOB  T10
HaAOJIOACHUIO ONTUYECKUX CHEKTPOB M3Iy4YEeHHUsI UCTOUHUKOB CBETa pa3Hoil npuposl. [IpoBoanuTcs
CPaBHUTENbHBIN U KOJIWYECTBEHHBIN aHAIU3 3TUX CIIEKTPOB.
Onucanue  cxoxcei  pabomwi  npakmukyma:  MexIyHapoaHas  OolUMIMaga 10

sKcnepuMeHTaabHOl pusnke 2018 r., 3anaya «CHexTp».

3anstue 17. UcciieoBanne 3aBUCUMOCTH HHTEHCMBHOCTH CBeYeHUsI CBETOHO/IA OT CUJIBI
NPOTEKAIOLIEr0 Yepe3 Hero Toka

IlIpakmuxym

3aoanue. VI3mepbTe 3aBUCUMOCTh WHTEHCUBHOCTH CBEUEHHUS CBETOAMOAA OT CHIIBI
IIPOTEKAOIEro Yepe3 Hero Toka. ONpenenuTe XapakTep N3MEPEHHON 3aBUCUMOCTH.
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Obopydosanue. CBeToauon, IOKCMETp (MIM cMapT@oOH C JAaTYUKOM OCBEUICHHOCTH),
nabopaTopHblii Onmok murTaHus (WM aBe  Oartapeiiku  AA, peoctaT W MYJIbTHMETD),
COEIMHUTENBHBIC POBO/JIA.

Kpamkoe onucanue pewenusi. TIpOBOAMTCS SKCIEPUMEHT IO TMPSIMOMY HM3MEPEHHIO
3aBUCHMOCTH WHTEHCUBHOCTH H3JIyYCHHUSI CBETOJIMOJA OT CHJIBI NMPOTEKAIOLIEr0 Yepe3 HEero TOKa.
Crpourcst rpaduk moaydeHHOH 3aBUcUMOCTH. OnpeienseTcs XapakTep 3aBUCHMOCTH.

3anaTne 18, Haobuaiwonenue H30MpaTeIbHOCTH BHYTPEHHEro dorordpdexra Kk
AJIMHE BOJIHBI CBETA

Ilpakmukym

3a0anue. YcTaHOBUTE JBa CBETOAMOAA Jpyr HampoTuB JApyra. M3yuure sBieHue
BO3HUKHOBEHHUS (DOTOTOKA B OCBEHIaeMOM CBeTonauoje. s 3Toro m3MepbTe 3aBHCHUMOCTH CHIIBI
($oTOTOKA OT HANpPsDKEHHs Ha CBETOAMOJE, BBIMNOJHAIOIIEM pPOJIb UCTOYHHMKA cBera. [loBTropute
OTIBIT, IPUMEHSISI B KAUECTBE MCTOYHUKOB CBETA CBETOAMO/IbI, JAIOIINE CBET C Pa3HbIMU JIMHAMHU
BosH. Ompenenure yciaoBHsl, MPHU KOTOPHIX B OCBEIIAEMOM CBETOAMOE BOZHHUKAET (DOTOTOK.

Obopydosanue. Tpu mapbl CBETOAMOAOB Pa3HBIX LIBETOB (KpacHbIE, 3€JCHbIE U CHUHUE),
OJIOK TUTaHUSI CBETOAMOAA-OCBETUTENS, MYJIbTUMETD.

Kpamkoe onucanue pewenus. JIBa cBeTOIHMOAA YCTaHABIMBAIOTCS HANPOTUB JIPYT JApyra.
Yepe3 oAMH CBETOAMOJ MPOIYCKAaeTcsl TOK OT HWCTOYHMKAa muTaHus. M3ydaercs sBieHue
BO3HUKHOBEHHMs (POTOTOKA BO BTOpOM cBeToanoae. OOHapykuBaeTcsi, 4To (OTOTOK BO BTOPOM
CBETOJMOJ/I€ BO3HUKAET TOJBKO MPHU OCBEUICHUM €ro CBETOJUOJIOM C JJIUHOM BOJHBI, MEHbIIEH
WM PAaBHOM JUIMHE BOJIHBI, HA KOTOPYIO PACCUUTaH OCBELAEMbIH CBETOIUO/I.

Onucanue  cxooceti  pabomwvl  npakmukyma:  MeXIyHapoaHas — ONMMIMAga IO
skcriepuMeHTanbHor  ¢usuke 2020 1., 3amava  «Omnromapa»  [17].
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IIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHHUSA KYPCA BHEYPOUHOM
AEATEJIBHOCTH «OCHOBbBI ®PU3NYECKOI'O SKCIIEPUMEHTA (PU3UKO-
MATEMATHUYECKHUI ITPO®UJIb)»

JIMYHOCTHBIE PE3YJIBTATDBI

B cgpepe epasicoancroeo socnumanus:

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpECaX IPakIaHCKOTO OOIECTBa,
y4acTBOBATh B CAMOYIPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHHE B3aMMO/ICHCTBOBATh C COIMAJIBHBIMH MHCTUTYTaMH B COOTBETCTBHUH C X
GYHKIUSAMU ¥ Ha3HAUCHUEM.

B cghepe nampuomuuecxoeo éocnumanus:

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MTATPUOTU3MA; LIEGHHOCTHOE

OTHOIIICHHE K TOCyJapCTBEHHBIM CHUMBOJIaM, JOCTIKEHHSIM
POCCHUICKHX YYEHBIX B 0071aCTH (DU3UKHU U TEXHUKH.
B cghepe oyxosno-upascmeennozo éocnumanusi:
c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS; CIIOCOOHOCTh
OLICHUBATh CUTYAIIHIO u MPUHUMATD OCO3HaHHbIE
pemieHus, OPHEHTHPYSChH Ha  MOpAJbHO-HPaBCTBEHHBIC HOPMBI W  IIGHHOCTH, B
TOM YHCJI€ B JIESITEIbHOCTH YUEHOIO;

OCO3HAHME JMYHOTO BKJIJIa B IOCTPOCHUE YCTOHUNBOTO Oy IyIIIEro.

B cipepe scmemuuecrkoco socnumanus:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs dCTETHKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nyeckoil Hayke.

B cghepe mpyoosozo eocnumanus.:

WHTEpEC K pa3nuyHbiM  chepam TpodecCHOHATBHOW  JIEATENBHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymayie mpodeccuu
Y peaIn30BBIBATH COOCTBEHHBIC )KU3HEHHBIE TIAHbI;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30oBaHMIO U CaMOOOpa3oOBaHHMIO B 00JacTh (U3MKHU Ha
MPOTSHKEHUH BCEH )KU3HU.

B cghepe sxonoeuueckoeo 6ocnumanus:

c(OPMUPOBAHHOCTD HKOJIOTUYECKOM KYJIBTYPBI, OCO3HaHUE I100aJIbHOTO
XapakTepa dKOJIOTHYeCKHX Mpo0iIeM;

IUTAHUPOBAHKE U OCYIECTBICHUE EHCTBUI B OKPY’KaIOLIEH cpejie Ha OCHOBE 3HAHUS 1IeJIei
YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA;

pacuIpeHue onbITa IS TEIIbHOCTH YKOJIOTHYECKOW HAITPABICHHOCTH Ha OCHOBE MMEIOTITIXCS

3HaHUi 1o usmke.
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B cghepe yennocmu nayunoco noznanus:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢busnueckoil HayKu;

OCO3HaHHE IIEHHOCTH HAy4YHOU NeATeIbHOCTH, TOTOBHOCTb B IpOIECcCe M3Y4YeHHs (PU3MKU
OCYIIECTBIATh POEKTHYIO U UCCIIEI0BATENIBCKYIO IEATEIbHOCTh UHINBUYaJIbHO U B TPYIIIE.

METAIIPEJJMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHbIe YHUBEPCAJbHbIE Y4eOHbIe 1eiiCTBUS:

ba3oBble JiornuecKkue 1eicTBUs:

CaMOCTOSITEIILHO (hopMyTHpOBaTh u aKTyaJIn3UpPOBaTh po0semy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIpeessaTh Lend  JAESTEIbHOCTH, 3aJaBaTh ~ HapaMeTpbl M KPUTEPUH  HX
JOCTUKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMAaTPUBAEMBIX (DU3MUECKHX SBICHUSX;

paspabarbiBaTh IJIaH pelIeHUsl MpoOJIeMbl C yUYETOM aHalIM3a UMEIOLIUXCSA MaTepruaIbHbIX
Y HEMaTepHUalIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBHI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIETISIM,
OLICHUBATh PUCKHU MOCIEICTBHUI 1€ATEIbHOCTH;

KOOPJIUHUPOBATH U BHITIOJIHATH pabOTy B YCIOBHSIX peaibHOT0, BUPTYAIbHOTO U

KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;

Pa3BUBATb KPCATHUBHOC MBIIJICHUEC TP PCILICHUU JKU3HCHHBIX HpO6J'IeM.

ba3soBble nccienoBarejbCcKue 1eicTBUA:

BJaJIeTh HAayYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUAMU M MeETOJaMM (PU3NYECKOMN
HayKH;

BJIaJIeTh HaBBIKAMU YU4€OHO-MCCIIEOBATEIbCKOM M MPOEKTHOM AEATENbHOCTH B OOJIACTH
(Gu3MKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY TOMCKY METOJIOB PELIeHHs 3ajad
(bU3MYECKOTO CoJepKaHUsl, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B NTO3HAHMUS;

BJIA/IETh BUJAMU JeSITEIIbHOCTH o MOJIy4EHHUIO HOBOTO 3HAHUS, €ro
MHTEpPIIpETANH, TPE0OPa30BaHUIO U MPUMEHEHHUIO B PA3JIUYHBIX YUEOHBIX CUTYyallUsX, B TOM YHCIe
P CO3JaHNH Y4eOHBIX IPOEKTOB B 001acTH (U3KKH;

BBISIBJISITH IIPUYMHHO-CJIE/ICTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3a/ady, BbIABUIATh
TUIOTE3y €€ pEeLIeHUs,, HaXOAUTh apryMeHTbl HJIs JI0Ka3aTelbCTBa CBOMX YTBEP:KICHUH,

3a]1aBaTh napameTpsl u KpUTEpUHU pelieHus;
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AQHAIM3UPOBATH MOJYUYCHHBIC B XOJ€ PEUICHUS 3aa4M PE3yIbTaThl, KPUTUUYECKH OLEHUBATH
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTHh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a]aul B 00pa30BaTEIbHON EATEIbHOCTH, B TOM
qyclie IpU U3YYeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYalIUAM, OLIECHUBATh PUOOPETECHHBIN OIBIT;

YMETh MEPEHOCUTD 3HAHUA MO (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEACITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX PEAMETHBIX 00acTel;

BBIJIBUTaTh HOBBIE HJIECH, MpEIaraTb OPUTHHAJIBHBIC MOAXO/bl U PEIICHUsS; CTAaBUTh

HpO6JICMBI 1 3aJla4yM, JOITYyCKarOIIe aJIbTCPHATUBHBIC PCHICHUA.

Pab6ora c undopmanmueii:

BNIQJIETh  HAaBBIKAMHM  TONy4YeHUss uHGOpManuMU  (QUIUYECKOTO  COACp)KAHUS U3
HCTOYHHUKOB pa3HbIX THUIIOB, CAMOCTOATCIBHO OCYHWICCTBJIATH IMOUCK, aHAJIMW3, CUCTCMATHU3AlNI0 U
UHTEpPIpETANI0O HHPOPMAIIMK Pa3IMYHbIX BUIOB U (HOPM IMpE/ICTABICHHS;

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIIHH;

HCIIOJIb30BaTh CPEICTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEILICHUU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpTraHU3allMOHHBLIX 3a7da4 C CO6HIOZI€HI/ICM Tpe60BaHHﬁ
SPrOHOMHUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PecypcocOepeKeHHs], MPaBOBbIX M ATHUYECKHUX
HOPM, HOpM UH(GOPMAITMOHHONW 0€30MTaCHOCTH;

CO03/1aBaTh TEKCTHI (PUBNYECKOTO COACPKAHMSI B PA3IMYHBIX (pOpMAaTax C y4eTOM Ha3HAYCHUs
nHpopMallMM W 1eNIeBOM ayAUTOpPHM, BbIOMpas ONTUMalbHYIO (OpMY NpEICTaBICHUS U
BH3YaJIM3aIiy.

KoMmyHuKaTHBHBIE YHHBepCcAJbHbIE Y4eOHbIe 1eHCTBHUS:

OCYIIECTBIISATH OOIIEHUE BO BHEYPOUHOM JICATEIILHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(DIUKTHBIX CUTYallUl U CMATYaTh KOHQIIMKTBI; pa3BEpHYTO

W JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BaHHUEM
SA3BIKOBBIX CPCACTB,

MMOHUMATh U UCTIOJB30BaTh MPEUMYIIECTBA KOMaHIHON ¥ UHIUBUIYaIbHOU PadOTHI,

BBI6I/IpaTI) TEMATUKY U MCTOABI COBMECTHBIX HGI7ICTBI/II71 C y4u€ToOM O6HH/IX HHTCPCCOB U

BO3MOKHOCTEH Ka)KJOT0 YJICHA KOJIJICKTHUBA,
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[IPUHUMATh enu COBMECTHOM JeSATEIbHOCTH, OpraHu30BbIBATH M
KOOPJAMHHUPOBATH JICUCTBUS 110 €€ JOCTHKEHUIO: COCTABJIATH IUJIAH JIEUCTBUM, paCIIPEAENsATh POJU C
y4eTOM MHEHHUN YYaCTHUKOB, 00CYX/IaTh Pe3yJbTaThl COBMECTHOUM padOTHI,

OIICHMBATh KA4€CTBO CBOETO BKJIAJa M KaXJ0r0 YYaCTHUKA KOMaH/bl B OOIIMI pe3yJbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJAEH C MO3ULUUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJIATh TMO3UTHBHOE CTPATETMYECKOE IIOBEICHUE B PA3JUYHBIX CUTyalHUsX,

IPOABJIIATb TBOPUCCTBO U BOO6p3.)K€HI/IC, OBITE HWHHUIMAaTHUBHBIM.

PeryasiTuBHble yHHBepcaJibHble yUeOHbIe NelCTBUSL:

Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISITh IMO3HABATEIBHYIO JIEATENbHOCTh B 001acTu (HU3HKH,
BBISIBJISTH MPOOJIEMBI, CTABUTH U (DOPMYITHPOBATH COOCTBEHHEBIC 3a/1a4H;

CaMOCTOATENIbHO COCTaBJISITh IUIAH PEIICHUS PACUYETHBIX M KAueCTBEHHBIX 3ajad, IUIaH
BBITIOTHEHUSI  MPAKTUYECKOW pabOThl C y4eTOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANOYTECHU;

JlaBaTh OLICHKY HOBBIM CUTYaIIUsM;

pactmMpsITh paMKH y4eOHOro TpeIMeTa Ha OCHOBE JIMYHBIX TIPEANOYTCHH; JeaTh

OCO3HaHHBIM BBIOOp, AapryMEHTHpOBaTh €ro, OpaTb Ha cedd
OTBETCTBEHHOCTh 32 pEILIECHHUE; OLECHUBATH

MPHUOOPETEHHBIH OIBIT;

croco0CTBOBATH (POPMHUPOBAHUIO U MTPOSIBJICHUIO 3PYAUIINH B 001aCTH HU3UKHU, TOCTOSTHHO

MOBBIIIATH CBOM 00Pa30BaTEIBHBIN U KYJIbTYPHBIA YPOBEHb.

CﬂMOKOHTpOJIb, 3MOIMOHAJILHBIN HHTEJJIEKT:

AaBaTb OLICHKY HOBBIM CHTyallUsIM, BHOCUTH KOPPCKTUBLI B ACATCILHOCTh, OUCHNUBATDH
COOTBCTCTBHUEC PE3YJIbTATOB LCJISAM;

BJIaJC€Th HaAaBBIKaMU IMO3HABATEIILHOM pe(i)J'IeKCI/II/I KaK OCO3HaHHs COBEPIIACMBIX )ICI\/'ICTBI/II\/’I )51
MBICJIIMTCIIBHBIX ITPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ;

HCIIOJIb30BATh IPUCMBI pe(I)J'ICKCI/II/I AJId OLICHKU CUTYyalluHu, BBI60pa BCPHOI'O PCHICHU;

YMETH OLICHHUBATh PpUCKH n CBOCBPEMCHHO IIPpUHHUMATb PCHICHUA

110 UX CHMXKCHUIO,
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IIPUHUMATh MOTHBBl M  apryMEHTHI JpyI'MX  I[pUd  aHaIu3e  pe3yJIbTaroB
JEATEIIHOCTY;

IIPUHUMATH ce0sl, MTOHMMAasi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBl M  apryMEHTHI IpyI'MX  I[pd  aHaIu3e  pe3yJIbTaToB
JESATEIIHOCTY;

MPU3HABATH CBOE MPABO M IPABO APYTHX HA OIIUOKH.

HNPEAMETHBIE PE3YJIbTATDBI

K xonmy 10 knacca oOydaromuiicss HAy9IUTCSL:

[IOHUMAaTh 3HAUYEHHWE ONMCATEIbHOW, CHUCTEMAaTU3UpYIOLIeH, OOBSICHUTEIBHOU U
IIPOrHOCTUYECKOH (YHKUMH (U3MUECKOM TEOpUM — MEXaHHKH, MOJEKYJIApHOH (U3NKH Hu
TEPMOJUHAMUKHU, POJb (pU3MUECKONH Teopuu B (HOPMHUPOBAHUM MPEJICTABICHUNH O (QU3MUYECKOU
KapTUHE MUPA;

pa3nuyath YCJIOBUS MPUMEHUMOCTH H3YyUEHHBIX Mojenedl (U3MYecKHX Tel U MPOLIECCOB
(sBNICHUI);

pa3nuyarth ycioBus (TpaHMIBI, 00JACTH) TPUMEHUMOCTH M3yYSHHBIX (PH3MUECKUX 3aKOHOB,
MOHMMAaTh BCEOOHMIA XapakTep (QyHAaMEHTAIbHBIX 3aKOHOB M OTPAHUYEHHOCTH HCIIOJIE30BAHHS
YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH MEXaHUYECKHE, TEIUIOBBbIC, JJIEKTPUYECKHE IMPOIECCH U
SIBJICHUS, UCIIOJb3ySl OCHOBHBIE IIOJIOKEHHS M 3aKOHBI MEXAHUKH, MOJIEKYJISIPHO-KUHETHYECKON
TEOPUH, MOJIEKYJIAPHON (PU3UKU U TEPMOJUHAMUKH, dJIEKTPOINHAMUKHY;

aHAJIM3UPOBATh U OOBSICHATH (U3NYECKUE SIBICHHUS, HUCIIONB3Ysl OCHOBHBIE MOJOXKEHHUS U
¢bu3nveckre 3aKOHbI;

OINUCHIBATh (PU3NYECKHUE MPOLIECCHI U SABJICHUS, UCIOIb3Ys] HEOOXOAUMbIE BEINUHHBI,

OOBSACHATHL OCOOEHHOCTH MPOTEKAHUS HU3Yy4YaeMbIX (U3MUECKUX SBJICHHUH; MPOBOIUTH

UCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOM (PU3MUECKOW BETUYMHBI
OT JpPYrol C HCIHOJB30BAHUEM IMPSAMBIX H3MEPEHHUH, NPU 3TOM KOHCTPYHUPOBaTb YCTaHOBKY,
(¢buKcUpoBaTh pe3ybTAaThl MOJYUYEHHOW 3aBUCUMOCTH (PU3MYECKHX BEJIUYMH B BUJAE I'padUKOB C
Y4€TOM a0COIIOTHBIX MOTPEIIHOCTEW U3MEPEHHU, 1eTIaTh BBIBOABI IO PE3yJIbTaTaM MCCIIEI0BaHUS;

MPOBOJIUTh KOCBEHHbIE U3MEpEeHUs (U3MUYECKHMX BEIUYMH, MpPU D3TOM BBIOUpPATh
ONTHUMAJIbHBIA METOJl M3MEpPEHMs, OLEHUBATh aOCONIOTHBIE W OTHOCHTENBHBIE IOIPEIIHOCTU

MIPSIMBIX )51 KOCBEHHBIX W3MEpEHUN;
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MIPOBOJIUTH OTBITHI MO MPOBEPKE MPEAIOKEHHON THIOTE3bl: IIAHUPOBATH SKCIIEPHMEHT,
coOHMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIU3WPOBATh IOJNyYCHHBIE PE3YyJbTAaThl M JIENaTh
BBIBOJI O CTaTyce MPEIOKEHHON THITOTE3bI;

coOmoaaTh mpaBuia 0e30MacHOro TpyAa HpHU NPOBEACHUM HCCIEIOBAaHMM B paMKax
MIPaKTUKyMa u y4e0HO-HCCIIeI0BATEIbCKON NESTENIbHOCTH C HCIOJIb30BaHHEM
M3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYI0BAHUS;

pelaTh pacueTHbIC 33aJjauu C SBHO 33/IaHHOW U HESIBHO 3a/IaHHON (PU3NYECKON MOJEINbIO: Ha
OCHOBAaHMM aHaliM3a YCJIOBHSI OOOCHOBBIBaTH BbHIOOp (DM3MUECKONH MOJENH, OTBEYarolleH
TpeOOBaHUSAM 3aJa4d, IPUMEHATH (HPOPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIAaThl (PU3NUECKUX
TEOPHUI MPU HMCIIOJIB30BAaHNH MAaTEMaTHUYECKUX METOIOB pEIICHUs 3a/1a4, MPOBOIWTH PacdeThl Ha
OCHOBaHUU UMEIONINXCS JAHHBIX, aHATU3UPOBAThH PE3YJIbTaThl U KOPPEKTUPOBATH METO/IbI PEIICHHUS
C YYETOM TOJYyUYEHHBIX Pe3yIbTaTOB;

pelarh KauyeCTBEHHBbIE 3aJaud, TpeOyrollue NMPUMEHEHMs] 3HAHUM U3 pa3HbIX pa3JesioB
Kypca pU3MKH, a TaK)Ke UHTETPpallK 3HAHUHN U3 IPYTUX MPEIMETOB €CTeCTBEHHO-HAYYHOIO IUKJIA:
BBICTpAaWBaTh JIOTMYECKYIO LIEMOYKY pAaCCyXJCHUH ¢ OMOpOod Ha U3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3HUECKUE SIBIICHHS;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS N7 OOBSICHEHHS OCHOBHBIX NPUHIUIOB pPabOTHI
M3MEpUTENBHBIX TPHOOPOB;

aHAJM3UPOBaTh U OLIEHUBATh IOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM JEATEIbHOCTH
YEJIOBEKa, CBSA3aHHOW C (PU3MYECKMMH TPOIECCaMU, C TO3WIUNA IKOJOTUYECKOW OE€30MacHOCTH,
MIPEJICTAaBICHU O pallMOHAIBHOM MPUPOJIONOIL30BAaHUM, a TAaKXKE pa3yMHOM HCIIOJIb30BaHUU
JOCTHKEHUM HayKH M TEXHOJOTHMH /Ul AaJbHENUIIEro pa3BUTHS Y€JI0BEYECKOTrO OOIECTBa;

MPUMEHATHh Pa3JIMYHBIE CIOCOOBI paboThl ¢ MHQPOpPMALUEH (PU3MUECKOTO COJCPKAHHUS C
UCIOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJOTWH, MpPH 3TOM HCIIOJIB30BaTh
COBpEeMEHHbIe HH(OPMALIMOHHbIE TEXHOJIOTUH /IS TIOMCKA, TepepaboTKH U MpeIbsBICHUS yueOHON
¥ HayYHO-TIONMYJISIPHOM WH(OpPMALMU, CTPYKTYPUPOBAaHUS W HHTEpIpETalu HHPOpMAIUH,
MOJTyYEHHOH M3 Pa3MYHbIX UCTOUYHUKOB, KPUTHUECKH aHAIM3MPOBATH MOIyYaeMyro MH(OpMAIIio
U OLEHMBATh €€ JJOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIMXCS 3HAHHM, TaK U Ha OCHOBE aHAIN3a
MCTOYHUKA UH(OpMaIUY;

OPOSIBJISITh  OPraHM3AallMOHHBIE W [IO3HABATENbHbIE  YMEHHMS  CaMOCTOSITEIBHOTO
MPHOOPETEHUST HOBBIX 3HAHHWW B TIPOIIECCE BBIMOJHEHHS IPOSKTHBIX M y4eOHO- HCCIIEIOBATEIIHCKUX

pabor;
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pabotaTh B TpyNIe C UCHOJHEHUEM pa3IUYHBIX COIHUAIBHBIX POJICH; TPOSBIATH
MOTHBAIMIO K Oyaymeil mnpodeccuoHanbHOM AeITeIbHOCTH

IO CHEIUATBHOCTAM (PH3UKO-TEXHUYECKOTO MPOoduIIs.

K konny 11 knracca oO6yuaromuiicsi HAy4InuTCS:

IIOHUMAaTh POJib (PU3UKU B SKOHOMMUYECKOW, TEXHOJIOIMUYECKOH, COLMAIbHON U 3TUYECKOH
cdepax IeATETbHOCTH YEI0BEKa, pOJib U MECTO (PM3UKU B COBPEMEHHOM Hay4HOH KapTHHE MHpa,
3HA4YCHUE OIUCATEIbHOM, CUCTEeMAaTU3UPYIOUIEH, OObSICHUTENFHOW U MPOTHOCTHYECKOW (DyHKITHIA
¢usnyeckoil Teopuu, posib pusnueckoi Teopur B GOPMHUPOBAHUU MPEACTABICHUNA O (PU3NYECKON
KapTHHE MHUpPa, MECTO (hU3MYECKOW KAapTHHBI MHpa B OOLIEM DAIy COBPEMEHHBIX E€CTECTBEHHO-
Hay4YHBIX IIPEJICTaBICHUN O PUPOJE;

pa3nuyath YCJIOBUS MPUMEHUMOCTH H3YyUEHHBIX Mojenedl (U3MYecKHX Tel U MPOLIECCOB
(stBEHUI);

pa3nuyarh ycioBus (TpaHULbl, 00JaCTH) IPUMEHUMOCTH U3yUYEHHBIX (PU3MUECKUX 3aKOHOB,
MOHMMAaTh BCeOOHMA XapakTep (QyHAAMEHTAIbHBIX 3aKOHOB M OTPAHUYEHHOCTH HCIIOJIE30BAHHS
YAaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBSICHATH DJIEKTPOMATHUTHBIC, KBAHTOBbIE NPOLECCHl U  SBIEHUS,
UCMOJb3ys OCHOBHBIE IIOJIOKEHHsI M 3aKOHBI SJIEKTPOJAMHAMHMKH U KBAaHTOBOM (pu3MKH;

OIUCHIBATh U3yUEHHbIE (PU3NUECKUE IPOLIECCHI U SIBJICHUS;

OOBSICHATE OCOOEHHOCTH NPOTEKaHHUs M3YYEHHBIX (U3NUYECKUX SBICHUH; MPOBOJUTH

UCCIIEIOBaHUE  3aBUCHUMOCTEH  (U3MYECKUX  BEJIUYHH
C HCIIOJIb30BAaHUEM IMpPSMbIX H3MEPEHUH, NMPH 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MYECKMX BEJIMYMH B BHAE TpaUKOB C Y4YETOM
aOCOJIIOTHBIX TOTPEIIHOCTEN M3MEpPEeHMH, NeNlaTh BbIBOJBI MO pe3yJIbTaTaM HCCIeI0BaHMS;

IPOBOJIUTh KOCBEHHblE U3MEpEeHUs (PU3MUYECKMX BEIUYMH, IpPU 3TOM BbIOMpPATH
ONTHUMAJIBHBIA METOJ M3MEpEHMs], OICHHBAThb AaOCOJIOTHbIE U OTHOCUTENIbHBIE IOIPEHIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOAUTH OMBITHI MO MPOBEPKE MPEJIOKEHHONW TUIOTE3bl: IUIAHUPOBATh SKCIIEPUMEHT,
coOHMpaTh KCIEPUMEHTAIBHYIO YCTaHOBKY, aHAJM3UPOBATh IOJyUYEHHbIE pE3yJIbTaThl M JI€JIaTh

BBIBOJ O CTAaTycCe HpeHHO)KeHHOﬁ THUITIOTEC3bI,
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coOmofaTh mpaBuia 0e30MacHOro TpyAa HpHU NPOBEACHUM HCCIEIOBAaHMM B paMKax
MPaKTUKyMa " y4e0HO-HCCIIeI0BATEIbCKON NESATEIbHOCTH C HCIIOJIb30BAaHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 00OPYI0BAHUS;

peliaTh pacyeTHbIE 3a]]a41 C SIBHO 33/1aHHOM M HESBHO 3aJJaHHON (DPU3UYECKOM MOJIENBIO;

pelaTh KadyeCTBEHHBIC 3aJaud, TPeOYyroIMe MPUMEHEHHsI 3HAHUU W3 Pa3HBIX pa3JeioB
Kypca pU3MKH, a TaK)Ke UHTErpalliy 3HaHUM U3 IPYTUX MNPEIMETOB €CTECTBEHHO-HAYYHOrO IUKJIA:
BBICTpAMBaTh JIOTMYECKYIO LIEMIOYKY pAacCy J€HUH ¢ ONOpOod Ha U3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHHUS;

UCIIOJIb30BAaTh TEOPETUUYECKUE 3HAHUS [JIs1 OOBSICHEHUS OCHOBHBIX NPUHIUIIOB pPabOThI
M3MEpUTENBHBIX TPHOOPOB;

aHAJIM3MPOBATh M OIEHWBATH TMOCIEACTBHS OBITOBOM W TMPOW3BOACTBCHHON ACSITEIHLHOCTH
YeloBeKa, CBSI3aHHOM ¢ (PU3MYECKMMHM MpolLieccaMH, ¢ MO3UIMI 3KOJOTMYecKod Oe30MacHOCTH,
MIPEJICTABICHAA O PAMOHAIBHOM MPHPOJIONOIB30BAHUHN, a TAKXKE Pa3yMHOM HCIIOJIb30BAHHH
JTOCTH)KCHHM HAayKH W TEXHOJOTUM IS JAIbHEUIIIEr0 Pa3BUTHS YEJIIOBEUECKOT0 OOIIECTBa;

MPUMEHSTh Pa3U4HbIEe COcOoO0bl paboThl ¢ MHpoOpManuel (GU3NUECKOTO CONEp:KaHUA C
WCIIOJIb30BAHUEM COBPEMEHHBIX HWH(MOPMAIMOHHBIX TEXHOJOTHH, MPU ITOM HCIOIb30BaTh
COBpeMEHHBbIC HH(DOPMAIIMOHHBIC TEXHOJIOTHH JIJISl TTIOWCKA, IIEPEPa0OTKHU U TPEIbSIBICHUAS YICOHOM
U HaAy4YHO-TIOMYJISIpHOM WHGOpMAalUU, CTPYKTYPHUPOBAHUS H HWHTEpIpeTalud WHGOpMAIUH,
MOJTYICHHOUN W3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUSCKH aHAIM3UPOBATH MOTydaeMyr0 HH(OPMAIIHIO
U OILICHHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIONIMXCSA 3HAHUU, TaK M HAa OCHOBE aHAIIM3a
MCTOYHUKA UH(OpMAIUY;

MPOSIBIIATh ~ OPTaHW3AlMOHHBIE W TIO3HABATENbHBIE  YMEHHUS  CAMOCTOSTEIHLHOTO
MPUOOPETEHUsT HOBBIX 3HAHUN B TIPOIECCE BBHIMOTHEHUS MPOSKTHBIX U YYeOHO- HCCIEI0BATENbCKIX
pa0or;

pabotaTh B TpyNIe C WCHOTHCHHEM pPa3MYHbIX COIHMAIBHBIX POJICH; TPOSIBISTH

MOTHBALIMIO K Oyaymied npodecCHOHATBHOU JesSTEIhHOCTH

110 CIICMHAJIbHOCTAM (I)I/I3I/IKO-TCXHI/I‘-ICCKOFO HpO(bHHH.
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TEMATHUYECKOE IINTAHUPOBAHME 10

KJIACC

HaumenoBanue
Ne KomnuectBo
pa3ziesioB ¥ TEM
/11 4acoB
yueOHOTO
npeaMera

Pa3nea 1. Mexanuka

1.1  IlorpemHocTu B 2
SKCIEPUMEHTE

(Jextust)

[Iporpammuoe copepxkanue

DKCIEPUMEHT U TEOPHS B IIPOIIECCEe
no3HaHus npupoasl. Habmronenue u
JKCIIEPUMEHT B (DU3HKE.

Crioco0b1 n3MepeHus HPU3NIECKUX
BEJTMYHH (aHAJIOTOBBIC M IIU(PPOBBIC
HU3MEPUTENIbHBIC TPHUOOPHI,
KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).
[TorpemnocTtu n3mepeHui

(bu3nuecKrx BeNUYuH (a0COMOTHAS U
OTHOCHUTEIIbHAS).

I'mnore3a. Pu3nueckuii 3aKOH, TPAHULIBI

€Tro IPUMCHUMOCTHU

XapaKTepI/ICTI/IKa JCATCIIbHOCTU

00yYaroIIuXCst

Onepuposams NOHAMUAMU:

HaOJI0/IeHNe, SKCIIEPUMEHT, THIIOTE3a, TEOPHS,
¢bu3nveckas BeIUINHA, PU3NIECKUI 3aKOH,
M3MEPUTENBHBIA TPUOOp, U3MEPEHNE,
pe3ynbTar

W3MEPEHUs, IIeHa JIeICHUS IIKaJIbl pUoopa,
MOTPENIHOCTh U3MepeHus. IIpusooums
npumepsl HAOMIOCHNUS, SKCTIEPUMEHTA,
THITOTE3bI, TEOPUH, (PUZNIECKUX BEITHUNH,
(bU3NYECKUX 3aKOHOB, U3MEPUTEIBHBIX
npubopoB. Onpedensmsb LeHY ACTCHUS HIKAJIbI
npubopa, abCOTOTHYIO MOTPEIIHOCTD IPSIMOTO
H3MEpEHUsI.

3namwb HOpPMyYITBI TSI OTIEHKH
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1.2

OrieHKa NOrPeIHOCTEH
MPSMBIX U KOCBEHHBIX
U3MEpEHUI

(camocrosiTenbHas pabora)

Onpenenenne NorpenHoCTen
MPSIMBIX U3MEPEHHUI 110 33JaHHBIM
pe3ynbTataM U3MEpeHHi.
[Ipuemsl OLleHKH OrpenHOCTEN

KOCBEHHBIX U3MEPEHUU

OTHOCHUTEJIBHOM MOTPEIIHOCTH KOCBEHHOTIO
U3MEpPEHUs, IpaBuiIa OKPYTJICHUS
a0COJIIOTHBIX MOTPELTHOCTEH, BEIpaKEHUE
OTHOCHUTEJIbHBIX OTPELIHOCTEN

B ITPOLCHTAX

Onepuposamo NOHAMUAMU:

a0COTFOTHAS MTOTPEITHOCTh U3MEPECHHUS,
OTHOCHTEJIbHAS ITOTPEITHOCTh U3MEPECHHS.
Tlpusooumo npumepovl NPSIMBIX U
KOCBEHHBIX NU3MEPEHUM.

Onpeoensmb TOTPEITHOCTH TIPSIMBIX
WU3MEpPEHUI.

Hcnonvzosams MeTO TpaHUIL]

JUISL OLIEHKH a0COIIOTHOM MOTPEIIHOCTH
MPSIMOTO U3MEPEHUS, IPaBUIa OKPYTIICHUS
a0COJIFOTHBIX

MOTPEITHOCTEH, (POPMYIIBI TS OLICHKH
OTHOCHUTEIIbHOM MOTPEITHOCTH
KOCBEHHOT'0 U3MEPEHMUSI.

Ymemwb okpyTIsTH a0CONIOTHBIE
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131

YcpenHenrue u3MepeHui.
CryyaiiHas OrpeIHoCTb

(MpaKTHKYM)

[TpubopHble MOrpenIHoCTH,
CIIy4aifHbIE U CUCTEMaTUYECKUE

MOTPEIIHOCTH

HOTPELIHOCTH, BbIpaXkaTh
OTHOCHTENbHBIE IOIPELTHOCTH B
IPOLIEHTAaX.

Pewamb 3anaun Ha OLIEHKY

OTHOCHUTCJIbHBIX HOI‘pCHIHOCTCfI

Onepuposams nonamuamuy. IpuOOpHast
MOTPEIIHOCTb, CIIy4aiiHasl MOTPEIHOCTD,
CHUCTEMAaTHUYECKas IIOIPEIIHOCTh, CPEIHEE
3Ha4YCHHE.

IIpusooums npumepwvl IpUOOPHOIA, CITydaitHOM
Y CUCTEMATUYECKON MOTPEIIHOCTH.
Onpedensimb SKCICPUMEHTAIBHO HA0OP
3HaYeHUN PU3NUECKOM BETMUMHBI

IPU TPOBEACHUHN HECKOJIBKUX

HE3aBUCHUMBIX U3MEPEHUM.

Hcnonvzoeams GOpMyIIbI A1 CPETHETO
apu(pMEeTUYECKOT0 HECKOJIBKUX YNCEN, JIs
OLIEHKH a0COJIFOTHOM OTPELIHOCTH 3HAYEHUS
($u3uUecKoil BEeTMUUHBI, OLIEHEHHOTO KakK
cpenHee

apudMeTHnIecKoe Habopa ee 3HAYCHHIA.
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1.3.2

Kunemarnueckue
WU3MEpPEHUS TATbHOCTH
MOJIETa, pacyeT HaYaJIbHOU

CKOPOCTH (ITPAKTHKYM)

[lepemerienue, CKOpPOCTh

1 YCKOPEHUE MATEPHAIbHOM TOUKH, UX
HpOCKHI/II/I Ha OCU CUCTCMbI KOOpI[I/IHaT.
Crnoxxkenue

MepEeMEIEHUI U CTI0KEHUE CKOPOCTEH.
JIBrokeHue Tela, OPOIICHHOTO IO YTIIOM

K TOPHU30HTY. 3aBHCUMOCTD

Oyenusams 3HaUCHUE U3MEPSIEMOM
buznyecKoil BeTMYNHBI Kak cpe/iHee
apudmernueckoe Habopa ee 3HAYCHHH,
MOJTyYEHHBIX TIPU IPOBEICHUHN
HECKOJIbKUX HE3aBUCUMBIX U3MEPEHHIHA,
a0COIOTHYIO U OTHOCUTENBbHYIO
MOIPEIIHOCTh 3HAYCHUS ITOMN
(U3HYECKON BETMYMHEI.
Ycemanasnuseams e3aumocsssu

ME/Ty OLIEHKOH 3HaYeHUsI (PU3UIECKOMN
BEJIMUMHBI, OTpe/IeNIIeMOit

I10 pE3yJIbTaTaM HECKOJIbKUX
HC3aBUCHUMBIX H3MepeHHﬁ, U CpCIHUM

apu(pMEeTUYECKUM HECKOJIbKUX YHCET

Onepuposams nousmusmu: CKOPOCTb,
yCKOpeHue, CBOO0IHOE MaJeHHE,
JATbHOCTH TI0JIETA,

abCOIIOTHAS TTOTPEITHOCTh H3MEPEHHS,
OTHOCHUTEITbHAS TTOTPEITHOCTh U3MEPEHUSI.
Ilpusooums npumepvl CBOOOTHOTO

NnaacHus TCJI IpH pa3JIMIHbIX
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KOOpPJMHAT, CKOPOCTU U YCKOPEHMSI

MaTepHaHBHOfI TOYKH OT BPEMCHHA

3HAUEHUSAX HayaJIbHOM CKOPOCTH, pU
Pa3HbIX yIiax MeX/1y Ha4aJIbHOU
CKOPOCTBIO U TOPU30HTOM.

Hcnonvzoeams pyseTKy, KHHEMAaTUYECKUE
¢dbopMyIibl, ONKCHIBAIOIIKE JBIKEHUE TeNa,
OpOILIEHHOTO MOJ] YTJIOM K TOPU30HTY.
Dopmynuposams TUIIOTE3Y O XapaKkTepe
3aBUCUMOCTH JAJIBHOCTH I10JIETA Tela,
OpOILIEHHOTO TOPU30HTANIBHO,

OT €ro HaYaJbHOM CKOpOCTH. Hcciedosamo
3aBUCUMOCTb JAJIbHOCTH I0JIETA TENA,
OpOILIEHHOTO TOPU30HTAIBHO, OT €r0
Ha4aJIbHOW CKOPOCTH U UHMEPNPemuposambs
IIOJTyYEHHBIE PE3YJIBTATHI.

Pewams 3anauy Ha onpesiesieHue 1o
SKCHEPUMEHTAIbHBIM JIaHHBIM

Ha4aJIbHOM CKOPOCTH TENa,

OpOIIEHHOTO TOPU30HTANIBHO.

Onpedensamp aOCOMIOTHYIO

1 OTHOCHUTECIIbHYIO ITOIrPE€IIHOCTD
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14

15

IIpocrenmue
TE€OMETPUYECKUE
WU3MEPEHUs

(camocrosiTenpbHas paboTa)

['paduku
AKCTIEPUMEHTATBHBIX

3aBUCUMOCTEM.

Meroas! 1 IpUEMBI IPOBEACHUS IIPSAMBIX
U KOCBEHHBIX U3MEPEHUN T€OMETPUYECKUX

BEJIMYMH (JIJTMHA, YTOJ, TUIOIIA b, 00bEM)

I'paduueckoe npeacraBneHue
3aBUCHUMOCTEHN (PU3NYECKUX BETUYHUH

JpyT OT apyra. JInnenHas

Ha4yaJIbHOW CKOPOCTH Tela,

6pOH_IeHHOl"O TOPU30HTAJIbHO

Onepuposams noHAMUAMU:

a0COJIOTHAS MOTPEIIHOCTh U3MEPEHHS,
OTHOCHTEJIbHAS TIOTPEITHOCTh H3MEPEHUSL.
3Hnamb METOIBI U TIPUEMBI IPOBEICHUS
NPSMBIX H3MEPEHHH T€OMETPHUECKUX
BEJIUYMH.

Ipumensamo HopMyITbI

JUTSL OTIPEICIICHUST a0COTFOTHBIX U

OLIGHKH OTHOCHUTEIbHBIX

MOTPEITHOCTEM.

Pewams 3anauy Ha onpeienenue miouam
¢urypsl u o0bema Tena

T0 SKCIIEPIMEHTAIBHO U3MEPEHHBIM
3HAYEHUSM JITUH.

Onpedensamb 3HaUEHUS OTHOCUTEITHHBIX

MOTPEUIHOCTEN B IIPOLIEHTAX

Onepuposamb nousmuamu. Tpadux
3aBHUCHUMOCTH OJHON (PU3NIECKON BETUIMHBI

OT IpYyroH, JINHEWHAast



I'pamueckas obpaboTka

JAHHBIX (JICKIINS)

3aBUCUMOCTh. YTJIOBOH KO PHUIMEHT U
CcBOOOIHOE

claraeMoe JUHENHOI 3aBUCUMOCTH

3aBUCHMOCTb, YTJIOBOH KO3()(HUITHEHT U
cBOOOHOE cllaraeMoe JIMHEWHONU
3aBUCUMOCTH, alllPOKCUMAIIHS,
MHTEPIIOISALNS, IKCTPANoIALus. 3Hams
IpaBUJIa IOCTPOEHUsS rpauKoB
3aBUCUMOCTEH (pU3MUECKUX BEIMYUH APYT
OT Jpyra.

Cmpoums rpa@uKu JIMHEHHBIX 3aBUCUMOCTEH
(U3MUECKUX BEIMYMH JIpYT OT Apyra.
Ipumenamo nipaBuIa MOCTPOCHUS rPpahUKOB
3aBUCUMOCTEH (PU3NUECKUX BETUYUH APYT OT
apyra.

IIpueooums npumepsl annpoKCUMaIUH,
VHTEPIIOISALNN, YKCTPATIOJIALINH.

Ymemw» npoBOIUTH NpOLIETYPBI
anmnpoKCUMaIuH, HHTEPIIOJSLINY,
SKCTPAOJISLIH.

Onpeoensimy 3HAYSHUS YTIOBOTO

K03 ureHTa u cBOOOHOrO

CJIaraeMoro JIMHEMHOI 3aBUCUMOCTH,

OLICHUBATDH UX a0COJIIOTHEIC
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1.6

O6paboTtka
HETUMHEHHBIX
3aBHCHUMOCTEH:
JIMHeapu3aIys,

noACUCT IJIOIaau

I'paduyeckoe npencrapiaeHue

3aBUCHUMOCTEHN (PU3NYECKUX BETUYHH

JIpYyT OT Apyra.

Henuuernas 3aBUCUMOCTD

U €€ JIMHeapu3aLus

HOTPELIHOCTH.
Yemanaenueams 63aumoceasu mexny
MaTEMaTHYECKUM ITOHATHEM «JIMHEHHAs
(GYHKUIMSD U IMHEHHOMN 3aBHCUMOCTBIO
(Gu3uUeCKnX BEIHYUH JIPYT OT ApYTa.
Hccneoosams u unmepnpemuposamao
rpaduKy JUHEHHBIX 3aBUCUMOCTEH
(bu3nUecKuX BEIUYUH JIPYT OT Apyra.
Pewamys 3an1aun Ha TOCTPOECHNE TMHEUHBIX
rpaduKOB 3aBUCUMOCTEH (PH3NIECKUX
BEJIMYUH APYT OT Apyra IO 3aJaHHbIM
Ha0opaM 3KCIEepUMEHTAIbHBIX JTAaHHbIX,
OTIpEAEIATH [0 MOCTPOEHHOMY TpaduKy
yTI0BOH KO3 (UIIMEHT U CBOOOHOE
cllaraemMoe, OlleHUBaTh UX a0COJIFOTHBIE U

OTHOCHUTCIIbHBIC ITOTPCIHIHOCTU

Onepuposams nousmuamu: Tpapux
3aBUCHUMOCTH OJJHOU (hr3HUecKOil
BEJIMYUHBI OT APYTOW, HEITMHENHAS
3aBUCUMOCTb, JINHEApHU3aLUsl

HEJIMHEHOM 3aBUCHUMOCTH, IIJIOIIAAb
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1071 rpaIKOM, TTOCTPOCHUE

KacCcaTCJIbHBIX

K TpaduKy (JEeKuus)

o[ rpa)uKoM 3aBUCUMOCTH, KacaTelbHas

K rpauKy 3aBHCUMOCTH B JJaHHOW TOYKE.
3namu npaBuIa NOCTPOSHUS rPpahuKOB
3aBUCUMOCTEH (PU3MUECKUX BEJIUYHMH JPYT OT
apyra, GU3nYecKuil CMbICI IIOIMIAIH 1101
rpaMKOM 3aBHCUMOCTH U KacaTeJIbHOM K
rpaduKy 3aBUCUMOCTHU B IaHHON TOYKE.
Cmpoumbsb UCXOTHbIE

U JIMHEapU30BaHHbIEe I'paMKU 3aBUCUMOCTEN
(GU3UUECKUX BEIHMYUH JIPYT OT IpyTa,
KacaTeJIbHYIO K TpauKy HETUHEHHOM
3aBHCUMOCTH B JJAaHHOM TOUKE.

Ilpumensams nipaBuiIa MOCTPOEHUS rPaUKOB
3aBUCHMOCTEH (PU3UUECKUX BEITUYMH JPYT OT
apyra.

Onpedensamp 3HaAYCHUS TUIOMIAIN TTO]T
rpaMKOM 3aBUCUMOCTH

U YIJIOBOTO KO3(ppHIMEeHTa KacaTeIbHOM K

rpaduKy HeTMHEHHON
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1.7

N3mepenue 3aBUCUMOCTH

KOOpAWHATHI I'PaHUIIBL

PaBHOMEpHOE M HEpaBHOMEPHOE
MPSAMOJIMHENHOE JIBUKECHHUE.

Koopaunara, Bpems, CKOPOCTb

3aBHCHMOCTH B JAHHOM TOYKE,

OLIEHUBATh UX a0COJIIOTHBIE

IIOTPEIIHOCTH.

Ycemanasnueams e3aumocsasu

MEXly MaTEMATUYECKUM ITIOHATHEM
«(pyHKIUA» U 3aBUCMOCTBIO

(Gu3nUecKuX BEIMYUH JPYT OT ApyTa.
Hccneooeams u unmepnpemuposams
rpaduKy HETMHEHBIX 3aBUCUMOCTEH
(Gu3nUecKuX BEIMYUH JPYT OT ApyTa.
Pewamyv 3a1aun Ha OCTpOEHUE
JMHEapU30BaHHBIX TPa)MKOB 3aBUCUMOCTEN
(bU3UYECKUX BEITMYUH

JpyT OT JApyra I0 3a/laHHBIM HabopaM
9KCIIEPUMEHTAIBHBIX JAHHBIX, ONPEAEIATH IO
MOCTPOEHHOMY I'papUKy yII0BOH

KO3 (UIIMEHT U CBOOOHOE

cJlaraemMoe, OLEHUBAaTh UX a0COJIIOTHBIE

" OTHOCUTCJIbHBIC MOI'PCUIHOCTH

Onepuposamb nonsmusamu.: Tpaduk
3aBUCHMOCTH OJTHOU (hrU3HUECKOI

BEIIMYMHBI OT IpyTrOH, HEITMHEWHAs
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18

001aCTH HAMOKAHUS OT
BpPEMEHU.
Jluneapuzanyst

3aBUCUMOCTH (IIPAKTUKYM)

N3yuenue ynpyroro

rucrepesuca (MpaKkTUKyM)

Cuna. 3mepeHune cuiibl TMHAMOMETPOM.
Ypyrue
Y YaCTUYHO YIIpyrue aedopmanuu.

Cuna ynpyroctu. 3akoH ['yka.

3aBUCHUMOCTD, JIMHEAPU3aLUsl HEITMHEHHOU
3aBucuMocTd. Cmpoums TMHEAPU30BAHHBII
rpaduK 3aBUCUMOCTH (PU3UIECKUX

BEJIMYUH APYT OT Jpyra.

Ipumensamo nipaBuiIa MOCTPOSHUS rPaUKOB
3aBUCUMOCTEH (PU3NUECKUX BEJTUYUH APYT OT
apyra.

Onpedensimb 3Ha4E€HUS YTI0BOTO

k023 dunreHTa u cBOOOTHOTO

cjlaraeMoro rpauka JMHeHHON 3aBUCUMOCTH,
OLIEHUBATh

uX a0CONIOTHBIE MOTPEIIHOCTH. Hccnedosams
U UHMepnpemupo8ams HEIMHEHHYIO
3aBUCHMOCTb KOOP/IMHATHI TPaHMIIbI 00J1aCTH
HaMOKaHUs Oymaru OT BpEMEHHU.

Hcnonvzoeams ceKyHIOMED U PYJIETKY

Onepuposéams nowsamuamuy. CUIa,
nedopMmanus, ynpyrui ructepesuc.
Ymems hopmynupoBats 3akoH ['yka,

coOHMpaTh SKCIEPUMEHTAIIEHYIO
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OtkiioHeHus ot 3akoHa ['yka.
I'uctepesuc. Pabora cussl Ha
MaJIOM U Ha KOHEYHOM

nepemenieHuu. [ 'paduueckoe

npeacTaBieHue pabOThl CHIIBI

YCTaHOBKY.

Dopmynuposams TANIOTE3Y O XapaKTepe
3aBUCUMOCTH JUTMHBI 00BEKTa OT BEIMYUHBI
NPUIO0KEHHOU K HeMy cuiibl. Cmpoumb
HEJIMHEHHBIN rpaduK 3aBUCUMOCTH
(bu3nUecKuX BEIUYUH JIPYT OT Apyra.
Ipumenamo nipaBuiIa MOCTPOCHUS rPpahUKOB
3aBUCUMOCTEH (PU3NUECKUX BEJTUYUH APYT OT
apyra.

Hccnedosams u unmepnpemuposamao
HEJIMHEWHYI0 3aBUCHMOCTb JUIMHBI 00bEKTa
OT BEJIMYMHBI IPUIIOKEHHON K HEMY CHJIBI.
Onpedenamp yroil HAKJIOHA KacaTeJIbHON K
rpaduKy HETMHEWHOMN 3aBUCMMOCTH B TaHHOU
TOUKeE, IJIOIAb 101 TpapuKOM, OLICHUBATh
a0COJIOTHBIE M OTHOCHUTEJbHBIE TOTPELIHOCTH
9TUX BEIWYUH.

Hcnonvzoeams CEKyHAOMED

U JUHAMOMCETDP.
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1.9

Haxoxmenne Maccel
JIMHEVKH U IIIPHILIA C
ITOMOIIBIO
YPaBHOBEIIMBAHMS

ppIyara (pakTUKYM)

AOCOJIIOTHO TBEPJIOE TEJIO.
BpamaTenLHoe ABVKCHUC TBCPAOTO
Tesia. MOMEHT CHIIbI OTHOCUTEIILHO OCH
Bpamenus. [lnedo cumnbl. Cnoxkenue cui,
MPUJIOKEHHBIX K TBEpAOMY Teny. LlenTp
TSOKECTH Tena. Y CIIOBUS PaBHOBECHS

TBEpAOro Tena. Peraar

Yemanasnusams e3aumocessu

MEXIY  OnpefelieHHeM  (PU3UYECKOM
BEJIMYMHBI «MeXaHW4eckass paboTa» U
F€OMETPUUYECKUM MOHSITHEM

«IUTOIIAb O] TPahUKOM 3aBUCUMOCTH

BCJIMYHUHBI CUJIbI OT BEJIMYUHBI I[G(i)OpMaLII/II/I»

Onepupogams noHsamusMu. MOMEHT CHIIbI
OTHOCHUTEJIBHO OCH BpAIll€HHUs, IJIEYO

CHJIBI, LIEHTP TSDKECTH Teja, pblyar.

Ymems hopMyarpoBaTh MPABUIO MOMEHTOB,
YCIIOBUSI paBHOBECHS

abCOJIFOTHO TBEPIOTO TeJa, CKIIAAbIBATh CUIIBI,
IPUJIOKEHHBIE K TBEPJIOMY TEIY, COOMpPATh
9KCIIEPUMEHTAJIBHYIO YCTAHOBKY.
IIpusooums npuMeps! MPUMEHEHUS! PHIYAroB.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH KOOPAMHATHI TOUYKH OIIOPBI

YPaBHOBEIIEHHOTO pblyara
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OT BEJIMUUHBI CUJIbI, IPUIIOKEHHOU K €ro
KOHITY.

Cmpoumwb TUHEWHBIN TpaduK

3aBUCHMOCTH (PU3UUECKUX BEITMYHH JIPYT

OT Jpyra.

Ipumensamo nipaBuiIa MOCTPOSHUS TPAPUKOB
3aBUCUMOCTEN (PU3MUYECKUX BEIMYUH APYT OT
apyra.

Hccneoosams u unmepnpemuposamuo
3aBUCHUMOCTH KOOPAMHATHI TOUKH OIOPHI
YPaBHOBELIEHHOI'O pblyara

OT BEJIMYUHBI CUJIBI, IPUIIOKEHHOU K €ro
KOHITY.

Onpedensamo no rpaduKy TUHEHHON
3aBUCHMOCTH 3HAYEHHUs YTIIOBOIO
kod(durmenta u cBOOOTHOTO

CJIaraeMoro, OLIEHUBaTh a0CONIOTHBIE U
OTHOCHUTEIIbHBIE HOTPELIHOCTH ATUX
BEJINYMH.

Hcnonvzoams MTUHENKY, a TAKXKeE IIIIPULL C

ACJIICHUAMU OJIsI UBMCPCHUSA o0bBeMma.

Pewamo 3amaum o PaBHOBCCHUU pbIvara
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1.10

N3mepenne koddduimenta
SHEPreTUYECKUX IMOTEPh
IIPH OTCKOKE IapuKa OT

MOBEPXHOCTHU (MPAKTHUKYM)

I/IMHy.HbC CHJIbl 1 USMCHCHUC NMITYJIbCA

TeJa. 3aKOH COXPaHEHUS UMITYJIbCA.
Kunernueckast sHeprust MaTepuaJbHON
Touku. Teopema

00 M3MEHEHNN KHHETHYECKOW SHEPTUH
MaTepUaIbHON TOUKH.

IloTennmnansubie

¥ HEOTCHIINAIBHBIC CHIIBI.
[TorenimanpHas YHEPTHS.
[ToTreHunanbHas sHEprus Tena

B OJTHOPOJTHOM I'PaBUTALlHOHHOM ITOJIE.
CBs13b pabOTHI HEMTOTEHITUATBHBIX CHIT
C N3MCHEHHEM MEXaHHMISCKOM
SHEPTUH CUCTEMBI TeN. 3aKOH
COXpAaHEHUSI MEXAHUYECKOU

SHEpPruu. YNpyrue v Heynpyrue
CTOJIKHOBEHUS. BHyTpeHH s

OHEpIus TClIa

Onepuposamb nOHAMUAMU: UMITYJIbC CUIIBI,
UMITYJIbC TeJla, KHHETHYECKasi YHEPrus
MaTepUAIbHON TOYKH,

NOTEHIMAJIbHBIE U HENTOTEHIMAJIbHBIE CUJIBL,
NOTEHIMAIbHAS YJHEPTUs

(B T.4. T€na B OAHOPOJHOM
TPaBUTALIMOHHOM TIOJIE), YIPYTHE U
HEYIIPYTue CTOJIKHOBEHMS.

Ymems GhopMynHpoBaTh 3aKOH
COXpaHEHUs UMITYJIbCA U TEOPEMY

00 U3MEHEHUU KUHETUYECKOM SHEePTUU
MaTepuaibHON TOUYKH, AaBaTh ONPEICIICHNE
HNOTEHLIUATbHBIX

Y HEMTOTEHIIMAJIbHBIX CUIT;

(GopMyIMpOBATh 3aKOH COXPaHEHUs
MEXAHUYECKOHN dHEPTUU.

IIpusooums npumepul citydaes, Korjaa
MMITYJIbC T€Ja COXPAHSAETCS WIN HE
COXpaHsIeTCs, KOTJ1a MeXaHU4YecKas
SHEPTUsl CUCTEMBI COXPaHIETCs WM He
COXpaHseTcs,

YIPYTUX U HEYTIPYTUX CTOJIKHOBEHHH.
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Nroro no pazneny

20

Dopmynuposams THIIOTE3Y O XapaKkTepe
3aBHCUMOCTH BBICOTBI OTCKOKA ILIapHUKa MOCIe
COyAapeHusi C IOBEPXHOCTHIO
TOPU30HTAJILHOTO CTOJIA OT BBICOTHI cOpoca.
Cmpoumb TMHEHHBIN 1 HeNMUHEHHBIN rpaduk
3aBUCUMOCTH (PU3MUECKUX BEJIUYMH APYT OT
apyra.

Ipumenamo npaBuiIa MOCTPOCHUS rpahuKOB
3aBUCHMOCTEH (PU3UUECKUX BEITUYMH JAPYT OT
apyra.

Hccneoosams u unmepnpemupogamas
3aBUCHUMOCTB BBICOTBI OTCKOKA IIIapUKa [OCIIe
COyJapeHusi C OBEPXHOCTHIO
TOPU30HTAJILHOTO CTOJA OT BBICOTHI cOpoca.
Hcnonvszoeams pynerky.

Pewamb 3agaun 00 aOCOIIOTHO

YIPYTUX ¥ a0COITIOTHO HEYTIPYTUX

COYIapeHHSIX
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Pazgen 2. MoJieky/sipHasi pu3uKa ¥ TEPMOJIUHAMHUKA

2.1.  Omnpenenenue 2 KonmuaecTBo TerioTs. Onepuposamv nowsamusmu. KOIAYECTBO
TETIIOEMKOCTH Tennoemxocts Tena. Y ienpHas u TEIUIOTHI, TEIUIOEMKOCTh TeJla, yIeJIbHas U
TBEpAOTrO  Tena MOJISIpHAsL TETUIOEMKOCTH MOJISIpHAs TEIJIOEMKOCTH BEILECTBa, TEIJIOBOE
(IIpakTUKYM) BEIIIECTBA. Y paBHEHHUE TEIJIOBOrO OanaHca. PaBHOBECHC.

TemnnoBoe paBHOBecue Ymemw» hopmynupoBaTh ypaBHEHHE

TETUIOBOTO OajaHca, coouparb
IKCHEPUMEHTAIIBHYIO YCTAHOBKY.
Ilpusooumsv npumepwt TeI1, 00IATAFOITUX
OJIMHAKOBOM TEIUIOEMKOCTBIO, HO Pa3JIMYHON
yIIETBHOH TEIIOEMKOCTBIO.

Ilpumensims ypaBHEHHE TEIJIOBOTO OanaHca
JUIsL OTIMCaHMsI ITpoliecca TermaooOMeHa
TBEPJOTO TENA C BOJIOM.

Hccneoosams TennooOMeH

MEKTY TBEPIBIM TEJIOM M KUIKOCTSIMH U
unmepnpemuposams pe3yibTaThl ITUX
OTIBITOB.

Onpeoensaimp TEIOEMKOCTb TBEPJIOTO TeJa Ha
OCHOBAaHHU PE3YJIbTATOB

OIIBITOB IO U3YUCHUTIO TEIJI000MeHa
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MCKAY TBEPAbIM TCIIOM U JKXUIAKOCTAMHU C
Pa3HBIMH TEMIIEpaTypPaMH, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOrpCIHOCTU H3MepeHHOI>’I BCJIMYHHBI.
Hcnonvzosams TepMOMETP.
Yemanasnusams 63aumocessnsu

MEK/Ty 3aKOHOM COXPaHEHHUsI SHEPTUHU U
ypaBHEHHEM TEILIOBOTO OallaHca.

Pewamo 3a/la4y Ha IPUMCHCHHUC

YpaBHCHU: TCIIIOBOT'O Oananca
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2.2.

N3mepenue
TEMIEPATYPHI PYK
AKCIIEPUMEHTATOpa U
JIABJICHUS, KOTOPOE
MOTYT CO3/1aTh

€ro JICTKHE
(IpaKTHKYM)

JaBnenue, 00beM, TeMIeparypa,

KOJIMYCCTBO BCIICCTBA. I/II[CEUILHBII;'I ras.

VYpaBuenue Menneneesa— Kianelpona.

T'a30BBIe 3aKOHBI.

I"a30BbIil TEpMOMETP

Onepuposams nowsmuamu: 1aBIeHUE, 00beM
TeMIlepaTypa, KOJUYECTBO BEIIECTBA,
UJIcaJIbHbIN ras.

Ymems 3antuceiBaTh ypaBHEHUE
MenneneeBa—Kianelipona,

(dbopMyIHpOBaTh ra30BBIE 3aKOHKI, COOUPATH
IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY.

3nams ycTpOUCTBO ¥ IPUHIUI PaOOTHI
ra3oBOro TEPMOMETPA.

IIpusooums npumepwvl TOBECHUS Ta3a MPU
M3MEHEHHH €r0 JaBJIeHNs, 00beMa,

TEMIIEPaTypBbl.

5
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Ilpumensamo JIMHEUKY U CEKYHIOMED.
Onpedensamb TEMIEPATYPY U J1aBIICHUE
UJCAIBHOrO ra3a Mo pe3yJibTaTaM OIIbITOB €
CaMO/IEJIbHBIM T'a30BbIM TEPMOMETPOM.
Hcnonvzoeams TMHENKY

Y CaMOJICIIbHBIN Ia30BbIA TEPMOMETP.
Yemanasnusamo 63aumocessu

MEX/y BHEIIIHUMH Y BHY TPEHHUMHU
MakpornapaMeTpamu
TEPMOJMHAMHYECKOIN CUCTEMBI.
Pewams 3anaun Ha npUMEHEHNE

ypaBHeHust MenneneeBa—Kuaneiipona
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2.3.

DddexTrBHBII

K03 hueHT
KECTKOCTH CHUCTEMBI.
Onpenenenue MOy
FOnra npoBosioku

C TIOMOUIBIO phIYara.
Onpenenenue npezaena
ynpyroi aedopmaruu
(MpaKTHKYM)

Jledopmaruu TBepAOTO TENA.
Pactsixxenue u cxatue. Monyib

Ownra. Ynpyrue u neynpyrue
nedopmaruu. [penen ynpyrux
nedopmaruii. 3akon ['yka.

MOMEHT CHJIBI OTHOCHUTEIBHO OCH
BpamieHusi. Ilmedo cunbl.  YcimoBus

paBHOBECHS TBEPAOTO Tea. Peryar

Onepuposams nouAmusAMU: YIPpyrue u
Heynpyrue aehopmanuu,

npesien ynpyroi aedopmanuu, MOIyIIb
FOHra, MOMEHT CHJIIBI OTHOCUTEIIFHO OCH
BPAIICHHUS, TUIEYO CHUJIBI, phIUar.

Ymemw hopmynupoBats 3akoH I'yka ais
nedopmanuu pacTsHKEHHs OTHOPOIHOTO
CTEP>KHSI C TOCTOSTHHBIM

IMONCPCUYHBIM CCYCHHUEM, YCIIOBHC
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paBHOBecHs a0COTIOTHO TBEPAOro Tena,
coOupaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY.
I1pusooums npumepsl ynpyrux

U HEYTIPYTHX JedopMaluii, MaTepHalioB ¢
paznuuHbIMU MoaysiMu FOHra.
Ipumensims 3ax0H ['yka it pacuera
nedopMaIuu pacTsKEHHsI IPOBOJIOKH.
HUccneoosams 3aBUCUMOCTD yTMHEHUS
MIPOBOJIOKU OT BEJIMUMHBI
pacTITUBAKOLIEH €€ CUJIbI U
UHmMepnpemuposamy

MOJTy4YCHHBIE pe3yIbTaThI,

B TOM YHCJIE /1715l ONIPEIeNICHUs IIpeieria
ynpyroi nedpopmanuu.

Onpedensmb Motyib KOHra mpoBOJIOKH Ha
OCHOBAHUU PE3YyJIbTATOB OINBITOB

M0 PacTsHKEHUIO POBOJIOKU

C TTIOMOIIIBIO PA3TUYHBIX TI0 BEJIMUYNHE CHUJI,
OIICHUBATh a0COJTIOTHYIO

1 OTHOCUTEJIHHYIO MTOTPEIIHOCTh

n3MepeHHoro MmoxyJist FOHnra.
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2.4.

N3mepenue koddurmerra
MIOBEPXHOCTHOTO
HATSHKCHHSI METOIOM

OTphbIBa (MIPAKTUKYM)

[ToBepXHOCTHOE HATSHKEHHE.
KoaddummeHT moBepXHOCTHOTO

HaTshxeHus1. Cuiia MOBEPXHOCTHOTO

HaTAXKCHUA. KaHI/IHHHpHHe SABJICHHA.

JlaBieHue
O/ UICKPUBJICHHOM MTOBEPXHOCTHIO

*)unkoctu. Popmyiia Jlammaca

Hcnonvzoeams HEPABHOIUIEUUH phlyar Jist
YBEJIMYEHUS CUIIbI U ITepeMelenus. Pewamuo
3aJa4u Ha IPUMEHeHue 3aKoHa ['yka st
pacuera pacTsHKeHUs

H CXKXaTHus CTCp)KHCfI

Onepupogamv NOHAMUAMU:
IIOBEPXHOCTHOE HATSHKEHHE, KOI(PPHUIIUEHT
MIOBEPXHOCTHOTO

HaTSDKEHMSI, KallWIISIpHBIE SIBIEHUS. Yvemo
3aMuChIBaTh (POPMYJTY JUIs CHIIBI
MIOBEPXHOCTHOTO HATSHKEHHUS, (POPMYITY
Jlannaca 175 onpeeneHus 1aBJIeHUs 0
UCKPUBIICHHOM MOBEPXHOCTBHIO XKHUIKOCTH,
cOOMpaTh SKCIIEPUMEHTAILHYIO YCTaHOBKY.
IIpusooums npumepsi TOBEPXHOCTHBIX
SABJICHUW U KalTWJUIIPHBIX SIBIICHUI.
Ilpumensimb METOJ OTPHIBA PAMKHU OT
MOBEPXHOCTH JKUIAKOCTH

U1 U3MepeHus koddduienta
MTOBEPXHOCTHOTO HATSHKEHUS KHUTKOCTH.

Hccneoosamp 3aBUCUMOCTD BEITMUHUHBI
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CHWJIBI, HEOOXOAMMOM ISl OTPHIBA

OT MOBEPXHOCTH BO/IbI IIPOBOJIOYHOMN paMKH,
OT ee IepuMeTpa

U UHMEPNPemupoeams pe3yIbTaTbl
IIPOBEICHHBIX U3MEPEHUM.

Onpeoenamb KOdPPUIIHEHT
MOBEPXHOCTHOTO HATSKEHUS KHUIKOCTH T10
pe3yibTaTaM MpOBEICHHBIX

U3MEpPEHUH, OIICHNBAThH A0COIIOTHYIO U
OTHOCHUTEIIbHYIO IOTPEIIHOCTh
U3MEPEHHOU BEIMYHHEL. M cnonv3oeams
pBIYar JUist CO3/IaHuUs CHIIbI 331aHHOMN
BCJIMYMHEI.

Pewams 3anaun Ha IpUMEHEHNE

q)OpMy.]'IBI JUIA CUJIBI TIOBECPXHOCTHOT'O

HaTsDKeHUs U popMyibl Jlamnaca

2.5.1.  OmpenencHue TOYKH POCHI 1 HacslienHbie 1 HEHACHIIIEHHBIE MTAPHI. Onepuposame noHAmMuAMU.
(pakTUKYM) KauecTBeHHas 3aBUCMMOCTD TUNIOTHOCTH  HACHIIIEHHBIN M HEHACKIIIEHHBIH 1ap,
U JaBJEHUS BJIKHOCTh BO3/lyXa, a0COIIOTHAs
HACBIIICHHOTO ITapa OT U OTHOCHUTEJIbHASI BIAXKHOCT.
TEeMIEpPaTyphbl,

Ymems xauecTBEHHO ONMCHIBATh 3aBUCHUMOCTD

WX HE3aBUCUMOCTB OT 00beEMa
IUIOTHOCTHU U IABJICHUS
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HACBIIIIEHHOTO Tapa. BiaxHOCTh BO3MyXa.
AOcomroTHas

1 OTHOCHUTCIIbHAA BIIAXKHOCTD

HACBIIIEHHOT O 11apa OT TEMIIEPATyphbl, UX
HE3aBUCUMOCTb OT 00BbeMa

HACBIILIEHHOI' 0 Iapa, coOupaTh
IKCIEPUMEHTAIbHYIO YCTAaHOBKY.

1Ipusooums npumepsl HACHILIEHHOTO U
HEHACBILICHHOT' O I1apa.

Hccneoosams nporiecc BbINIaACHUS POCHI IPU
IIOHMYKEHNUHU TEMIIEPATypPhl BIAXKHOTO BO3/lyXa
U UHMepPnpemuposamys TOIyYEHHbIE
pe3yJIbTaThl.

Onpedensamp 110 NOTYYEHHBIM
9KCHEPUMEHTAIBHBIM JAaHHBIM

TEMIIEPATYPY TOUKY POCHI, U 3aTEM, C
MOMOIIBIO TAOIHUIIBI 3aBUCUMOCTH

JTaBJICHUS HACBIIIEHHOTO Mapa BOJIbI OT
TEMIEPATYPbI, OTHOCUTEIbHYIO

BJIQ)KHOCTb BO3/1yXa, a TAKXKE

a0COJIIOTHBIE U OTHOCUTEIbHBIE TOTPEIIHOCTH
9TUX BEJIUYHH.

Hcnonvzoeams TepMOMETD.

Pewamo 3aJa4 Ha BBIYHMCIICHHUEC
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2.5.2.

3HAKOMCTBO
C DJICKTPUICCKIM
KOHJICHCATOPOM

(MpaKTHKYM)

DneKTpuuecKui 3apsii. DIEKTPUUIECKOe
ToJIE.

HanpspkeHHOCTD M TOTEHIHAT
NIEKTPUUYECKOro noJst. PazHocth
MIOTEHIIMAJIOB U HAIPSKEHUE.
N3mepenue HanpsokeHus. BoasTMerp.
Konnencarop. D1eKTpoeMKOCTh
KOH/IEHCaTopa.

[TapainensHoe

U 110CJIEI0BATENbHOE COEIMHEHHE

KOHJICHCATOPOB

a0COJIFOTHOM ¥ OTHOCUTEIBLHOM

BJIA’)KHOCTH

Onepuposams nOHAMUAMU:

AIIEKTPUUYECKUI 3apsi1, SIEKTPUIECKOE MOJIE,
HANPSOKEHHOCTD U TIOTEHITUAI
3IEKTPUYECKOTO IOJIsI, Pa3HOCTh
MOTEHIIMAJIOB U HAIPSDKEHUE, KOHCHCATOP,
AIEKTPOEMKOCTh KOHIEHCATOPA.

Ymemwb BBIMUCIATH 3apsi/] KOHACHCATOPA TI0
€ro 3JIEKTPOEMKOCTH

Y HAINPSDKEHUIO, TPUMEHSTH (DOPMYJIIBI 1151
pacdera 3JIEeKTPOEMKOCTH

IIPU MOCTIEIOBATETEHOM

Y TIapaJIeIIbHOM COSIMHEHUH KOHJICHCATOPOB,
cOOMpPATh INEKTPUUYECKYIO IIETIb.
Ilpusooums npumepoi

MIOCJIEIOBATEIFHOTO U MTAPAJUICITHHOTO
COCTMHEHUS KOHJICHCATOPOB.

HUccneoosamsv 3aBUCUMOCTD

HAITPAKCHUS HA KOHACHCATOPC
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Uroro no pazneny

Pazgen 3. DiekTpoaguHamMuka.
3.1.  HMsyuenme nporuecca
paspsAKH KOHAEHCATOpa

(IpaKTHKYM)

OneKTpuIecKuil 3apsi. DINEKTPUUECKOE
ToJIe.

HanpsikeHHOCTh M MOTEeHIA
ANIEKTPUUECKOrO NoJs. PazHocTh
MIOTEHIIMAJIOB U HAIPSKEHUE.

O/1C ucrounuka Toka. izmMepenue

HaIps’KCHUA. BOHBTMeTp.

OT €ro0 JIEKTPOEMKOCTH
U uHmepnpemupo8ams pe3yJbTarbl 3TOrO
3KCHEPUMEHTA.

Onpedensimb OTHOIICHUE SIEKTPUUECKUX
€MKOCTEH JIByX KOHJIEHCATOPOB I10
M3MEPEHHBIM 3HAUYCHUSIM HAIPSHKEHUS Ha HUX,
OILICHUBATh a0COJIOTHBIC

Y OTHOCHUTEJIBHBIE [TOTPEIIHOCTH

U3MEPSIEMBIX BEJTUYHH.

Hcnonvzoeams BOIBTMETD.

Pewams 3anaun Ha cOeIMHEHNE

KOHJ/ICHCATOPOB

Onepupoeamb NOHAMUAMU.

BJIEKTPUYECKUN 3apsi]l, JIEKTPHUUECKOE TOJIE,
HaIPsSKEHHOCTD U IOTEHIIUAN
3JIEKTPUYECKOTO M0JIsA, Pa3HOCTh
IIOTCHIIUAJIOB 1 HanmeeHHe,

OJ1C nctouHnKa ToKa, KOHJIEHCATOP,

QJICKTPOCMKOCTh KOHACHCATOPA,

56



Konpencarop. D5ekTpoeMKoCcTh
KOH/IEHCATOpa. DJIEKTPUUECKOe
conpoTusiieHue. 3akoH Oma st
IIOJIHOM (3aMKHYTOI1) 3JIEKTpUYECKON
L.

KOHI{GHC&TOp B IICTIXU ITIOCTOSSHHOI'O TOKa

JIEKTPUYECKOE CONPOTUBIIEHUE. Ymemb
dbopmynupoBath 3akoH OMa JJ1s TOJTHOM
(3aMKHYTOM)

AIEKTPUUECKOM 1IENH, BEIUUCIIATD 3apsijl
KOHJICHCATOpa

IO €r0 JEKTPOEMKOCTH

Y HalpsHKEHUI0, COOMPATh 3JIEKTPUUECKYIO
LEIb.

IIpusooumsv npumepwvl TOBEICHUS
KOHJIEHCATOPa, BKJIFOUEHHOTO B LIETIb
IIOCTOSTHHOTO TOKa.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCHUMOCTH CHIIBI TOKa OT BPEMEHH MPU
paspske KOHeHcaTopa

4yepes3 pe3ucTop.

Cmpoumbw rpadviK 3aBUCUMOCTH CHIIBI TOKa
OT BpEMEHHU TNpU pa3psJIKe KOHAEHCATOpa
yepes pe3nucTop.

Ilpumenamo ipaBUIa MOCTPOCHUS TPahUKOB
3aBUCUMOCTEN (PU3MUECKUX BEIMYUH APYT OT
npyra.

Hccneoosampb 3aBUCUMOCTD CHJIBI TOKA
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3.2.

Ornpenenenue yaenbHOro

COIMPOTUBJICHUA

Cuna toka. Hanpsixenune. 3akon Oma
JUTSl y4acCTKa LIETIH.

aﬂeKTpI/IqCCKOC CONIPOTHUBJICHUC.

OT BPEMEHHU TIPH pa3psIke
KOHJICHCATOpa Yepe3 Pe3UCTop u
UHmMepnpemupo8ams 3Ty

3aBUCHMOCTb.

Onpedensimb 3NEKTPOEMKOCTh KOHJICHCATOPA,
BBIpaXKasi €¢ uepe3 yrioBou

K03 UIIMEHT KacaTelbHOH K rpaduky
3aBHCHUMOCTH CHJIBI TOKA Pa3psiIKH
KOHJICHCATOpa OT BPEMEHH, OLICHUBATh
a0COIOTHYIO

Y OTHOCHTEJIbHYIO TIOTPEIIHOCTh
AIIEKTPOSMKOCTH.

Hcnonv3o6amsb BOIBTMETP U

CEKYHJIOMED.

Yemanasnuseamo 63aumocsssu.

Pewams xauecTBeHHbIE 331241

0 KOHJIEHCATOpaX, BKIIFOUEHHBIX B LIETh

IMOCTOAHHOI'O TOKa

Onepupoeamb NOHAMUAMU.
CHuJia TOKa, HAIIPSAXKCHHUE, DJICKTPUICCKOC
COIMIPOTUBJICHUC,
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Marepuaia HpOBOJIOKU

(MpakTUKyM)

3aBUCHUMOCTb CONPOTUBIIEHUS
OJJTHOPOJIHOTO TIPOBOTHHUKA

OT €r0 JTMHBI U IUIOIIA/IU TTOTIEPEYHOro
cedeHHs. Y 1eJIbHOE COPOTUBIICHUE

BCIICCTBA

yZI€IbHOE CONIPOTHUBIICHUE
BEIIIECTBA.

Ymems popmynupoBats 3akoH OMa 11t
y4acTKa LENH, 3aI1UChIBATh

dbopMyITy ISl 3aBUCUMOCTH
COTIPOTUBIICHUS OJTHOPOAHOTO
IIPOBOJHMKA OT €T0 JIJTMHBI

Y TUIOIIA]IU [TOTIEPEYHOI0 CEUEHNUS,
coOMpaTh IIEKTPUUYECKYIO 1IETIb.
1Ipusooumu npumepul BEIECTB C
Pa3IUYHBIM YJIETbHBIM
COIIPOTHBIICHUEM.

Ipumensims METO UIMEPEHHS MAJTBIX
3JIEKTPUYECKUX CONPOTHUBIICHUM.
Hccneoosamsb 3aBUCUMOCTD HaIPSHKEHUS
MEX Iy KOHIIaMH OTPE3Ka MPOBOJIOKU OT
JUIMHBI 3TOTO OTpE3Ka U
uUHmMepnpemuposams pe3yabTaTbl
MIPOBEICHHBIX U3MEPEHUM, BEIYUCIISTH
ANIEKTPUUECKOE CONTPOTUBIIEHUE OTPE3Ka

ITPOBOJIOKH IO UBMCPCHHBIM 3HAYCHUAM
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CHJIbI TOKA YU HAIIPSIPKCHU .

Onpeoensamp yaenbHOE CONMPOTUBIICHUE

Mart€puralia IIpoOBOJIOKH 110 U3BECTHBIM JJIMHE,

IHaMETPy U COIIPOTUBIIEHUIO, OLICHUBATH
a0COTIOTHYIO

Y OTHOCHUTEJIBHYIO MTOTPEITHOCTh YACITHLHOTO
COINPOTHBIICHUS.

Hcnonvzoeams MyITETUMETP B pEKIMAX
BOJILTMETPA U aMIIEPMETPa, JTUHEHKY,
MUKPOMETP.

Pewamps 3aaun Ha 3akoH OMa

JUUIA y‘IaCTKa HeIIn M Ha 3aBUCHUMOCTHb
COTPOTHBIICHUSI OTPe3Ka TPOBOJIOKHA OT

€ro XapaKTEepUCTUK
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3.3.

N3mepenue BobT-
aMIIepHOM
XapaKTEPUCTUKU
MOJTYHPOBOIHUKOBOTO

nuonaa (MMPaKTUKYM)

[MonmynpoBoauuku. CoOCTBEHHAs U
MIpUMECHAs MPOBOJUMOCTh
MIOJTYTIPOBOIHUKOB.

CaoiicTBa p-n-nepexoja.

[TonynpoBOAHUKOBBIN 1O

Onepupoeamb NOHAMUAMU.
IMOJIYIIPOBOJIHMUK, CcOOCTBEHHAA U
IMpuMECHasd IMpoOBOANMOCTD,

p-N-miepex o1, MoJIyIpOBOTHUKOBBIN JTHOI.

Vmemv  OOBSACHATH  TPHPOLY
COOCTBEHHOM W  TPUMECHOH
IPOBOJMMOCTH, CBOWCTBA

p-N-mepexoja, NPHHIMI JeHCTBHS
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HOJIYIPOBOJIHUKOBOTO IMO/A, €TO
(GyHKIMOHUPOBaHUE

IIPY BKJIFOYEHUH B HJIEKTPUUYECKYIO LIEIb
HOCTOSIHHOTO TOKa B MIPSIMOM

U B 00paTHOM HaNpaBIIEHUH, COOUPATH
AIIEKTPUUYECKYIO LEMb, YATATh MAPKHUPOBKY
HOJIYIIPOBOIHUKOBOI'O AUOJA.

IIpusooums npumepsi UCTIOIB30BAHUS
HOJTYTIPOBOTHUKOBOTO N0/

B 3JIEKTPUYECKUX LEeTAX. Popmynuposams
TUIIOTE3Y O XapaKTepe 3aBUCUMOCTH CHUJIBI
TOKa, TeKYIIEro Yyepe3 MOoIyIPOBOIHUKOBBIN
IO,

OT MO/IaHHOT'O Ha HETrO HaMPsKEHNUS.
Cmpoumb 3KCTIEpUMEHTAIIBHO BOJIBT-
amIepHyo xapakTepuctuky (BAX)
HOJTYTPOBOTHUKOBOTO TNOJIA

TP €T0 BKJIIFOYEHUH B DJIEKTPUIECKYIO IIeTIb
HOCTOSIHHOTO TOKa B MPSIMOM

¥ B 00paTHOM HaIpaBJIE€HUH.

Ilpumensams TipaBuUiIa MOCTPOEHUS TPaUKOB

3aBHCHMOCTEM (I)I/IBI/I‘-ICCKI/IX
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Nroro no pazneny

OBIIEE KOJIMYECTBO
YACOBTIIO [TPOTPAMME

34

BEJIMYMH JPYT OT Apyra.
HUccneoosams BAX

MOJTYTIPOBOIHUKOBOIO IMO/1A,

BKJIFOUEHHOTO B II€Mb IIOCTOSIHHOT'O TOKa B
IpsIMOM U B OOpaTHOM HAaIpaBICHUU U
UHmMepnpemuposamy

3Ty 3aBUCHMOCTb.

Onpedensampb dNEKTPUUECKOE COMPOTUBIICHUE
MOJIyTIPOBOIHUKOBOT'O IMO/1a TIPH TAHHOM
3HAUCHUU HAIPSKEHUS, OIICHUBATH
a0COJFOTHYIO M OTHOCUTEIFHYIO
MOTPEITHOCTD

9TOM (U3HYECKOU BEIMYUHBI. Mcnoav3oeams
BOJIETMETP, aMIIEPMETP, MIEPEMEHHBIN
PE3UCTOpP, MAKETHYIO IJIATY,
MOJTYTIPOBOIHUKOBBIH JTHO/I.

Pewams 3a1aum Ha LIeTIH TOCTOSTHHOTO TOKA
IPU HAJIMYWU B HUX UAEATBHOTO MO0/
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11 KUIACC

HanmenoBanue
Ne

pasiesioB U TeM
wn

y4e0HOTO IpeMeTa

Pa3nes 1. DnekrponmHamuka
1.1. O11eHKa BEIMYHHBI
TOPU30HTAIBHON
COCTAaBJIAIOILIEH
MarHMTHON MHTyKUIUU
MAarHUTHOTO TOJIS

3emiu (IPaKTHKYM)

Komnuectso

4qaCoB

[Iporpammuoe copepxkanue

MarnutHoe nose. Bektop

MarHuTHOM nHAyKuuu. [ IpuHnmn

CYIEPIIO3NITHUU MAarHUTHBIX MOJICH.

JIMHUY MarHUTHOM MHAYKIUH.
MarauTtHoe 1oJie KaTyIlKu

C TOKOM

XapakTepucTuka AesITeIbHOCTH

00y4aromuxcst

Onepuposamsv NOHAMUAMU: MAaTHUTHOE
1oJie, BEKTOP MAarHUTHOM UHAYKIIUH,
JMHUM MarHUTHON WHAYKIUU.
Ymemwv bopmynupoBaTh IpUHIHIT
CYNEPIIO3UIIUN MarHUTHBIX TOJIEH,
U300paxarh TMHUUA UHITYKIHH
MarHUTHOTO TOJISI KATYIIKH C TOKOM,
coOupaTh HIKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepst NPUPOIHBIX
00BEKTOB U TEXHUYECKUX YCTPOICTB,
SIBJISTFOIIIMXCSI HCTOYHUKAMH
MOCTOSIHHOTO MAarHUTHOTO MOJISI.
Tpumensams TPUHIUI CyNIEPIIOZULIUU
MarHUTHBIX ITOJICH.

Hccnedosams IPOCTPaHCTBEHHYIO

OPHUCHTAIUIO BEKTOPA MHAYKIIUH
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MarHUTHOTI'O IOJIs1, CO3aBaeMOro
Ha OCH COJICHOUJA IIPU CYNEPIO3ULNH
MarHUTHOTO I0JIs1 3EMJIM U MAarHUTHOTO I1OJISt
COJICHOM/1a, B 3aBUCHMOCTH

OT CHJIBI TOKA B BUTKaX COJIEHOUJA U
unmepnpemupoeamsy NOITy4CHHbIE
pE3yNbTaThI.

Onpedensamp N0 pe3yabTaTaM

IIPOBEJICHHOI0 3KCIIEPUMEHTA MOYJIb
TOPU30HTAJILHON COCTABIISAIOLIEH BEKTOpa
MarHUTHON MHIYKIMH MarHUTHOTO I10JIs
3emJiiu, OLIEHUBATh a0CONIIOTHYIO U
OTHOCHUTEIIBHYIO

HOTPEIIHOCTh U3MEPEHHON (PU3NYECKOI
BEJINYMHBI.

Hcnonvzo6ame KoMITIac, COJICHOMI,

71a00paTOPHBIM OJIOK MUTAHUSL, TPAHCIIOPTHP.

Pewamyp 3anaun Ha IpUMEHEHUE TPUHIUIA

CYNCPIIO3NITNU MAaTrHUTHBIX rosei
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1.2.

N3mepenue 3aBUCUMOCTH
BEJIMYMHBI MATHUTHOU
WHAYKOWW MAaroHuTHOIO
II0JII MarauTa OT

paccTostHUS (TPAKTUKYM)

MarnauTHO€e nosie. BekTop MarHuTHOM
WHIYKUUU. JIMHUM MarHUTHON MHAYKIVH.

MarsauTHO€ I10JI€ IIOCTOSHHOIO MarHuTa

Onepuposams nOHSMuUsIMY: MarHUTHOE TOJIC,
BEKTOP MarHUTHOW MHIYKIUH, JTIHHUN
MarHUTHON MHIYKIIMH.

Ymemv n300paxkaTh TUHUHA UHAYKIIAU
MarHMTHOTO TOJISl TIOCTOSIHHOTO MarHuTa,
cOOMpaTh IKCIIEPUMEHTATIBHYIO YCTAHOBKY.
IIpusooumsv npumepsl TPUPOTHBIX
00BEKTOB U TEXHHUECKUX YCTPOUCTB,
SIBJISIFOIIIUXCSl UICTOYHUKAMH TTOCTOSTHHOTO
MarHuTHOTO TOJIS.

Ipumensamo cmapThoH

C MPEYCTaHOBICHHBIM IPOTrPAMMHBIM
obecrieyeHrEM ISl U3MEPCHHUST BETTMUHHBI
MarHUTHOTO TIOJIsI, TPaBHJIa MOCTPOCHHUSI
rpaduKOB 3aBUCHMOCTEH (PU3UUECKUX
BEJIMYMH JPYT OT apyra. Mccredosamo
3aBUCHMOCTD BEJTMYMHBI MAarHUTHOMN
WHIYKIIUH MAarHUTHOTO TIOJISI TOCTOSTHHOTO
MarHuTa

Ha ero MPO0IbHON OCH CHMMETPUH OT

paccTosIHUS MEXIYy LIEHTPOM
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13.

HaOmronenue
MArduTHOT' O
THCTEpe3nca

(MpaKTHKYM)

MarnutHoe nojue. BeKTop MarHUTHOU
VHIYyKUWAW. JIMHUM MarHATHOM MHIAYKIVH.
MarauTHoe noJjie KaTyluKky ¢ MOCTOSTHHBIM

TOKOM. MarHuTHOE MoJjie

MarHuTa 1 TOYKOW U3MEpEHUN

U UHMEPNPEemupo8ams TOITy4EHHbIE
pe3yJbTaThI.

Cmpoump 5KCIEpUMEHTAIILHO rpaduK
3aBUCUMOCTH MOJIYJISl MArHUTHOW MHTYKIIUU
MarHUTHOTO TOJIsl IOCTOSIHHOTO MarHuTa

HAa ero NpoA0JIbHONW OCH CHMMETPHUH OT
PacCTOSIHUSL MEXAY LEHTPOM MarHuTa u
TOUYKON U3MEPEHUMN

(c yueTom abCOTIOTHBIX MOTPEIIHOCTEN
MU3MEPEHHBIX (PU3MUECKUX BEJINYHUH).
Hcnonvzoeams NUIMHAPUYECKUI TOCTOSTHHBIN
MarHuT, JINHEUKY.

Pewamyp 3anaun Ha IpUMEHEHUE TPUHIUIA

CYNEepHO3UIIMN MATHUTHBIX ITOJIEH

Onepupoeame noHAMUAMU. MATHUTHOE TIOJIE,
BEKTOP MarHUTHOW MHIYKIUH, TUHUN
MarHuTHOM UHAYKIUHU, GEepPOMArHEeTHK,
MarHUTHBIN

THCTEpEe3uC.
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B BCIICCTBC. CDCppOMaI‘HCTI/IKI/I.

MarHuTHBIN THCTEPE3UC

Ymems n300paxkaTh TUHUHM UHAYKLIUH
MarHUTHOTO TIOJISI KATYIIKA

C IIOCTOSTHHBIM TOKOM, OOBSICHSITH

sABIeHUs (heppoMarHeTuzMa

Y MarHUTHOTO THCTepe3uca, CoOOupaTh
9KCHEPUMEHTAIBHYIO YCTAHOBKY.
Ipusooums npumepsi MaTEpUAIIOB,
obnagaronux GeppoMarHuTHBIMH CBOWCTBAMHU.
Ipumensamo cmapThoH

C IPETyCTaHOBIICHHBIM IPOTPAMMHBIM
o0ecrieyeHneM JIJIsl U3MEPEHHS BETTMYMHBI
MarHUTHOTO TIOJIsI, TPaBHIa MMOCTPOSHHS
rpaduKOB 3aBUCUMOCTEN (PUZNIECKUX
BEJIMYUH APYT OT apyra. Mccredosams
3aBHCUMOCTD BEJTMINHBI MATHUTHON
WHIYKIIUA MAarHATHOTO TIOJIsI BOJIM3H TopIia
KaTYIIKH

C IOCTOSTHHBIM TOKOM, HAMOTaHHOHW Ha
(beppOMAarHUTHBIN CEPJICTHHK,

OT CHJIBI TPOTEKAIOMIETO Yepe3 KaTYIIKy

TOKa U uHmepnpemupoeanvb
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14

Nzydenue paboTsl
AIIEKTPOABUIaTENS U
JUHAMO-MalINHbI

(vactb 1) (nexuus)

[TocTostHHBIN TOK, cuia AMmepa (ee
HarnpaBJIeHUEe U MOJYJIb),
ANEKTPOABUTATENb MOCTOSHHOTO
TOKa, JMHAMO-MaIlIlHa (TeHEPaTop

TTOCTOSTHHOTO TOKA)

IIOJIy4YE€HHBIE PE3YJILTATHI

KakK H8,6JIIOI[€HI/IC MAarHuTHOI0 ruCTepe3uca.

Cmpoumb 3KCTIepUMEHTAIILHO TpapuK

3aBUCUMOCTH MOJYJIA Mar HUTHOM HHAYKIIHUA

MAardvuTHOI'O ITOJIA KaTYUIKH C

(beppOMarHUTHBIM CEPICYHUKOM

OT CHJIBI IPOTEKAIOILIEr0 YePe3 KaTYILIKY TOKa (C

y4eTOM aOCOJIOTHBIX MOTPELIHOCTEH
U3MEPEHHBIX
du3ndeckux BeIHUuH). HMcnonvsosams

1ab0paTOPHBIN HCTOYHUK MUTAHUS

Onepuposams noHsmuamu.: CAIa
Awmnepa, 31eKTpoJIBUTaTelb, THHAMO-
MalllHa.

Ymemw onpenensite MOy JIb

U HampaBleHHE CHJIBI AMIepa.
3uamy  uCTOPHIO  M300peTeHHUs
ANEKTPOBUTaTENS

U COBEPILIEHCTBOBAHUS

€T0 KOHCTPYKIIHHU, YCTpOﬁCTBO
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15

N3yuenne  paboThbI
AIIEKTPOABUIaTENS U

JUHaMO-MallluHbI

(gacth 2) (IpaKTHKyM)

[TocTostHHBIN TOK, cuia AMmepa (ee
HarnpaBJIeHUEe U MOJYJIb),
ANEKTPOABUTATENb MOCTOSHHOTO
TOKa, JMHAMO-MaIlIlHa (TeHEPaTop

TTOCTOSTHHOTO TOKA)

Y TIPUHIIAT JICHCTBHSI AJIEKTPOIBUTATEIISI
MOCTOSTHHOTO TOKA U JJHHAMO-MAIIIUHEI.
IIpusooumsv npumepsi NPUMEHEHUS
AIEKTPOIBUTATENSI HOCTOSTHHOTO TOKA U
JTMHAMO-MAIIIAHBI.

Onpedensimb HaNIpaBICHUE BPAILICHUS
SIKOPSI 3JICKTPOJIBUTATEIIS ITPH 32 TAHHOM
HAIPABIICHUU TPOTCKAHUS

INEKTPUYECKOTO TOKA B 0OOMOTKAX CTaHUHBI.
Pewams 3anaun o JIEKTpOABUraTEINS

IIOCTOAHHOI'O TOKa 1 JMHAMO-MAalllMHEC

Onepuposame nousmusamu: cuna Ammepa,
3JEKTPOABUraTeNb, JMHAMO- MAILIMHA.
Ymemw onpenensite MOy b

nu HaHpaBJ'IeHI/Ie CHUJIbI AMnepa,
cobupathb SKCIIEPUMEHTAIIBHYIO
YCTaHOBKY.

Ilpusooums npumepvl IpUMEHEHUS

OJICKTPOABHUTATECIIA IMMOCTOSAHHOI'O TOKA
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Nroro no pazneny

10

U TUHAMO-MAaIlIMHBL.
Ilpumensams TeOpEeTUYECKUE CBEJICHUS 00
3JIEKTPOJIBUraTelIe IOCTOSTHHOTO TOKA U O

JWHaMO-MallluHC

JJLA 00BSICHECHUS IMPOBOANMOTI0 3KCIICPUMCHTA.

HUcceneooseams nBe 3aBUCUMOCTH:

1) cunbl Toka, BEIpaGaTHIBaEMOL
TEHEPATOPOM, OT BEJTMYMHBI MOMEHTA
CHJIBI, IIPUJIOKEHHOT'O K €0 BaJly;

2) BeNMYMHBI HAPSKEHHUS, TOJJAHHOTO Ha
JNEKTPOABUIATENb,

OT YacTOTBI €r0 BpaIllCHUs

U MEXaHWYECKOM Harpysku €ro Baja u
uHmMepnpemuposams IIOJIyYECHHBIE
pE3yJIbTATHL

Hcnonvzoeams 2IEKTPOMOTOD,
7a00paTOpHBIH  MCTOYHMK  IHTaHMS,

peocTar, MyJIbTUMETP
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Paznen 2. Kosie0anus u BOJIHEL.

2.1.

N3y4enne 3aBUCUMOCTH
nepuoaa KonebaHui THHEHKN
Ha HWJIMHIPUYECKON
MOBEPXHOCTHU

OT paguyca ee KpUBU3HBI

(MpaKTHKYM)

I"apmonunueckue konebanus. Mx
KMHEMaTUYECKOE,

JUHaAMHUYCCKOC U DOHEPIr€THICCKOC

onucanwue. [lepunon u yacrora Konedbanuii.

[Tepnoa ManbIx cBOOOIHBIX KOJICOAHUIA

MaTEMATHYCCKOI'O MasiTHHKA

Onepuposams noHAMUAMU.

rapMOHMYECKHE KOJeOaHus,

NEPUOJ M YaCTOTa KOJIeOaHUH.

Ymempw 3anuceiBath

U MHTEPIPETUPOBATH YPaBHEHUE
TapMOHUYECKUX KOJIeOaHU, MPUMEHSTh 3aKOH
COXpaHEHUs SHEPTUH

VTS KOJIeOaTebHBIX TIPOIIECCOB, COOMPATh
SKCTIIEPUMEHTAIbHYIO

YCTaHOBKY, OOBSICHATH POJIb MaJIOCTH
aAMIUTUTYAbI KOJICOaHHIA.

Tlpusooumsv npumepwl Ko1€OATEIHHBIX
MIPOLIECCOB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCHUMOCTH Tepro/ia KoieOaHul TMHEHKH Ha
UWJIMHIPUYECKON

MOBEPXHOCTH OT pajuyca €€ KpUBU3HBI.
Uccnedosams 3aBUCUMOCTH MEPHOJA
KoJie0aHu# IMHEHKH

Ha MWJIMHIPUYECKON TOBEPXHOCTH

OT pagnuyca €€ KpUBU3HbBI
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2.2.

I/IBYI-ICHI/IC 3aBUCHUMOCTHU

aAMILTUTY/IbI KoTleOaHui

rapMOHI/I‘{eCKI/IC KoJIeOaHus.

AMHJ'II/ITy,Z[a, nepuona u 4actora

U UHMEPNPEemupo8ams TMOITYYEHHYIO
3aBUCHUMOCTb.

Cmpoums rpaduk 3aBUCUMOCTH NIEpUOAa
KoJIe0aHUH JINHEHKH

Ha HHHHHHpH‘IGCKOﬁ IMMOBCPXHOCTH OT
panuyca ee KpUBU3HBI

1 JIMHCAPU30BbIBATH OTY 3aBUCHMOCTD

(c yueTom abCOTIOTHBIX MOTPEIIHOCTEN
U3MEpSEMBIX GU3UYECKUX BETUUHH).
Ilpumenamo nipaBuIa MOCTPOCHUS rPpaUKOB
3aBUCHMOCTEH (PU3UUECKUX BEITUYMH JPYT OT
JIpyra.

Hcnonvzoeams MMHENKY, CEKYHIOMED.
Yemanasnusams 63aumocesnsu

MCKAY KHHEMAaTHU4YCCKHUM,

JTUHAMAYECKHM 1 SHEPTe€TUYECKUM
ONMCAaHUEM TaPMOHUYECKUX KOJIeOaHMIl.
Pewams 3anaun Ha TapMOHUYECKHE

KoJeOaHus

Onepupoeamb NOHAMUAMU.

TapMOHUYCCKUC KOHC6aHI/I$I,

73



IIPY>KUHHOI'O MAsITHUKA OT

BpeMeHHU (TIPAKTHKYM)

KOJIEOAHUHA.

[onsTHE 0 3aTyXaIONIMX KOJIEOaHUSX.

aMIUTATY/1a, IEPUO U 9acTOTa KOJICOAHHUIA,
3aTyxaHue KoneOaHuil. Yuems 00BACHATH
3aTyXamIue KoieOaTeIbHbIC MPOIIECCHI C
MO3ULMI 3aKOHA U3MEHEHUS
MEXaHUYECKOM dHEepruu, coonuparh
9KCIIEPUMEHTAIBbHYI0 YCTAHOBKY.
IIpusooums npumepsbi 3aTyXarOIMUX
KOJIeOaTeNbHBIX MPOIECCOB.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCHUMOCTH aMILTUATYIbI KOJICOaHMIA
MPYXKUHHOTO MasiTHUKA OT BPEMEHH TPH

HaJIMYWHU 3aTyXaHU:.

Cmpoumw rpadvK 3aBUCUMOCTU aMILTUATYAbI

3aTyXaromux KoJIeOaHHMI MasiTHHUKA BPEMCHU U

JIMHEAapU30BbIBaTh ATY 3aBUCUMOCTb (C y4ETOM

a0COJTIOTHBIX HOI’pCI.HHOCTGﬁ

N3MCPACMBIX (1)1/131/1%010/1)( BCJII/I‘II/IH).

Ipumenamo nipaBuIIa MOCTPOCHUS IPpahUKOB

3aBHCHMOCTEMN (1)I/I3I/I‘-I€‘CKI/IX

BCJIMYUH APYT OT Apyra.
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2.3.

H3MepeHne akTUBHOT'O U
PEaKTUBHOTO
COIPOTHBIICHUH KaTYyILIKH
WHIYKTUBHOCTH

(MpaKTHKYM)

[lepeMeHHBIM TOK. AMIUIUTYAHOE U
JEHCTBYIOIIEE 3HAUEHHE CUIIbI TOKA U
HanpspkeHus. CUHYCOUTaTbHBIN
IIepeEMEHHBIN TOK. Pe3ucrop,
KOHJIEHCATOp U KaTyIlIKa
WHJyKTUBHOCTHU B LIETIH
CHUHYCOMJIAJIbHOTO TIEPEMEHHOT0 TOKa.
AKTHBHOE U pEaKTUBHOE

(EMKOCTHOE ¥ MHAYKTUBHOE)

COIIPOTUBJICHUC

Hccneoosams 3aBUCUMOCTD aMILTUTY bl
3aTyXawIluX KojleOaHuii MasTHUKA

OT BPEMEHHU U UHMEPNPEMUPOBATND

3Ty 3aBUCHUMOCTb.

Hcnonvszoeams TUHENKY U CEKYHAOMED

Onepupoeamb NOHAMUAMU.
HepeMeHHHﬁ TOK, aMIIIMTYJHOC

u ZICfICTBymHICe 3HaA4YCHUEC CHUJIbI TOKA U
HaITPsA>KCHUA, CI/IHyCOI/II[aJIBHHﬁ
HepeMeHHHﬁ TOK, aKTHBHOC,
PCAKTUBHOC, EMKOCTHOC U UHAYKTUBHOC

COIMIPOTUBJICHUC.

Ymems 0OBICHATH NMOBEACHHUEC PE3UCTOpPA,

KOHACHCATOPA U KATYIIKHW MHAYKTHBHOCTH,

BKJIFOUCHHBIX B LCIIb CUHYCOUAAJIBHOT'O
NEPEMEHHOT0 TOKa, cOOMpaTh

DJICKTPHUICCKYHO LICIIb

(HOCJ’ICI[OB&TCJ'IBHO COCAUHCHHBIC PE3UCTOP U

KaTyliKa MHAYKTHUBHOCTH, ITOAKIOYCHHBIC K

TeHEPaTopy).
IIpusooumu npumepsvi IPUMEHEHUS

PCAKTUBHBIX 3JICMCHTOB B LCIIAX
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IIEPEMEHHOI'0 TOKA.

Dopmynuposams TUNIOTEY O XapaKTepe
3aBHCUMOCTH AMIUIMTY/1bl HAIPSKEHUS Ha
pEe3UCTOpE OT YAaCTOTHI I10JIaBAEMOr'0 Ha BXO]1
[eTH IEPEMEHHOTO HANPSKEHUS TOCTOSTHHOM
ammuTyasl. Cmpoums rpaduk 3aBUCUMOCTH
aMIUTUTYbl HAIIPSDKEHUS HA Pe3UCTOPE OT
4acTOThI I0JJaBAEMOT0 Ha BXO/ LIETIH
NePEeMEHHOT0 HAIPSHKEHHSI TOCTOSTHHOM
aMILTUTYbI (C y4eTOM a0COTIOTHBIX
HOrPEIIHOCTEN U3MEPAEMBIX

(U3UYECKUX BEJTUYHH).

Ipumenamo nipaBuIIa MOCTPOCHUS IPpahUKOB
3aBUCHMOCTEH (PU3UUECKUX BEITUYMH JPYT OT
apyra.

Hccnedosams 3aBUCUIMOCTb aMIUTUTY b
HaNpPsDKEHUS Ha pe3UCTOpPE OT YaCTOThI
110J1aBa€MOTr0 Ha BXO/JI IIEIH

HEPEMEHHOT0 HAIIPSKEHUS TOCTOSIHHOM
aAMIUIATY Bl U UHMEPRPEemUposams

MOJIY4YEHHYIO 3aBUCUMOCTb.
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24.1.

Bsenenue
B OKCIIEPUMEHTAIBHYIO

AKyCTHUKY (JIEKIH)

Mexanndeckue BOJIHBI, YCJIOBUA

uX pacnpoctpanenus. [lonepeynsie n

MIPOAOJILHBIC BOJIHBI. HepI/IOI[, qacToTa,

CKOPOCTb
pacrpocTpaHeHus U JJTMHA BOJTHBI.
OTtpaxxeHue, MperomMIIeHuE,
uaTepdepeHius W AUGPaKIH
BOJH. 3BYK Kak MEXaHHUYecKas
BoJHA. CKOpPOCTB 3BYKA.

I'pomkocTs 3Byka. BeicoTa ToHa.

Ob6epronsl. TemOp 3ByKa

Onpeoensimb aKTUBHOE CONPOTUBIICHHE
KaTyIIKU UHTyKTUBHOCTHU

(10 HU3KOYACTOTHOM 00y1acTh rpaduka) u
WHIYKTHBHOCTh KaTyIIIKH

(10 BEICOKOYACTOTHOM YacTh rpaduka).
Hcnonvzoeams TeHepaTop HU3KOW YaCTOTHI,
ocuusuiorpad Uir BOJIbTMETP HEPEMEHHOTO
HaIPSKEHUSI.

Pewamo 3amaun Ha ienn MEPEMCHHOT'O
TOKa € pE3uCTOpaMu, KOHACHCATOPaAMHU U

KaTylllKaMHi UHAYKTUBHOCTHU

Onepuposamv nowamusaMu: MEXaHUIECKast
BOJIHA, [IEPUOJI, YACTOTA, CKOPOCTh
pacnpocTpaHeHUs U JUIMHA BOJIHBI,
OTpakeHHe, PEIOMIICHHE,
uHTepPepeHus

U i dpaxiyst BOJIHBI, 3BYK, CKOPOCTb,
IPOMKOCTb, BHICOTA TOHA, 00EPTOH

U TeMOp 3ByKa.

Ymemv 00BIICHATD pa3inine MEXIY
MOTIEPEYHBIMHU U MTPOAOJILHBIMU

BOJIHAMH.
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2.4.2.

Ocnusorpamma u
CIEKTp IIACHBIX

3BYKOB (IIPaKTHKYM)

ITepuon, wactora, CKOPOCTh
pacnpoCcTpaHEHHUs U JJIMHA BOJIHBI.

CkopocTb 3ByKa. ' pOMKOCTB 3ByKa.

Bricota Tona. O6eptonsl. TemOp 3ByKa.

Crektp 3ByKa

3namu HopMyITbl, CBSI3BIBAIOIINE CKOPOCTH,

NEPUO/, YaCTOTY U IJIMHY BOJIHBI, IPOCTEHIIIHE

METO/IbI
UCCJIEJOBAHMSI 3ByKOBBIX CUTHAJIOB.
Ilpusooumsv npumepsl 3ByKOB pa3HOU
TPOMKOCTH, BHICOTHI TOHa U TeMOpa,
SIBIIGHUN OTpPaXKEHUsI, IPEJTOMIICHUS,
UHTEepPEpEeHINH U TUPPAKITUHN BOTHBI.
Onpedenamob Ha CIIyX 3ByKU BBICOKUX H
HU3KHUX 9aCTOT, TOHAJIbHBIE 3BYKHU

U IIIyMBI.

Pewams 3agaum o 3BYKOBBIX BOJIHAX

Onepuposams nonsimusmu.: BbICOTA TOHA,
00epTOHBI, TeMOp 3BYyKa, CIIEKTp 3BYKa,
OocLIMJUIOrpaMmMa.

Ymemw 00bsICHSTD, Kakast UH(GOpMaLUs
COJEPAKUTCS B OCLIIIIIOIpaMMe,

a Kakas B CIIEKTpe, coouparb
9KCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepsi NPUPOIHBIX
IIPOLIECCOB U TEXHUUYECKUX YCTPOUCTB,

KOTOPBIE TEHEPUPYIOT TOHAIBHBIE
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3BYKH U IIYMBI, KX OCHMJIJIOTPAaMM U
CIIEKTPOB.

Ipumensmo 111 NOTyUYSHUS

OCLMJIJIOTPAaMM H CIIEKTPOB 3BYKOB
IIEPCOHAIIBHBIN KOMITBIOTED

¢ MUKpo(OoHOM Wi cMapT(oH

C  TpPEAyCTAaHOBIEHHBIM  MPOTPAMMHBIM
o0ecreyeHneM.

Dopmynuposams  TUNOTE3Yy O  XapakTepe
OCLHWJUIOTPaMM M CIIEKTPOB  Pa3IMYHBIX
3BYKOB.

Hccneoosams  oCUMIIIOTPaMMBL U
CHEKTPBl  PA3IUYHBIX  TJIACHBIX
3BYKOB OJIM3KHUX YacTOT

U UHmMepnNpemuposams T

OCLMJJIOTPAMMBI U CIIEKTPBHI.

Onpeodenamy 110 oOcUUIUIOrpaMMaM U
CTIEKTpaM aMILTUTY bl 3BYKOBBIX

BOJIH, YaCTOTBI UX TOHOB M 00EPTOHOB,
OLIEHUBATh a0COJIIOTHBIE

Y OTHOCHUTEJIbHBIE ITOTPEIIHOCTH

U3MCPEHHBIX q)HSI/ILIeCKI/IX BCJIMYHNH.
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2.5.1.

Crosune MeXxaHH4eCcKue

BOJIHBI (JICKITHS)

Crosiuas MexaHM4YecKas BOJIHA KaK
CyMMa JIByX BOJIH, O€T'yIIUX B
IIPOTUBOIIOJIOKHBIX HAIPABIICHHUSX.
[Tonepeunsie

U IIPOJIOJIbHBIE CTOSTYME BOJIHBIL.
Ilepuon, yacroTa, CKOPOCTH
pacrpoCTpaHeHHUs U JJIMHA CTOSYEN
BOJIHBI. Y3JIBI ¥ IIy4YHOCTH.

Bimstnue rpanuil 0THOMEpPHOM cpefbl
Ha (OPMHUPOBAHUE CTOSTYHUX BOJIH.
Pe3oHaTOpBI ¢ OTKPBITBIMU U
3aKpBITBIMUA KOHIIAMH. Y CJIOBUS
o0pa30BaHMsl CTOSTYMX 3BYKOBBIX BOJIH
B Pa3JIM4YHBIX pe3oHaTopax. OCHOBHOU
TOH U 00EPTOHBI CTOSTYEH 3BYKOBOH

BOJIHBI

Yemanasnueameo 63aumoceszu
MCKAY 'POMKOCTBIO 3ByKa U BUIOM
OCHUJIJIOTpaMMBbI; MEXIY BBICOTOM

TOHA (TeMOPOM 3BYKa) U BHJIOM CIIEKTpa

Onepuposamb nowsamusamuy.: CTOs9ast BOJIHA,
y3€J1 U Iy4YHOCTb CTOSIYEN BOJIHBI, OCHOBHOM
TOH U 00EPTOH CTOSYEH 3BYyKOBOU BOJIHBI.
Ymemv 0OBSICHATD YCIOBHUS 00pa30BaHUs
CTOSTYMX 3BYKOBBIX BOJIH B Pa3JINYHBIX
pe30HaTOpax, MPUHIIUI AEHCTBUS
KaMepTOHa.

3names BBl TPAaHWYHBIX  YCJIOBHH,
dopMyiy,  CBSA3BIBAIOIIYI0  YacTOTHI
OCHOBHBIX TOHOB U 00€PTOHOB

C JUIMHOM pe30HaTopa M CKOPOCTBIO
3BYKa.

IIpusooums npumepsvi 3ByKOBBIX PE30HATOPOB.
Pewamw ipocteiiue 3agaun

0 CTOAYUX 3BYKOBLIX BOJIHAX
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2.5.2

N3y4enue criekrpa
3ByKa JIMHEHHOIO
pe3oHaTopa

(mpaKTUKyM)

OCHOBHOY TOH 1 0OEPTOHBI

CTOSTYEH 3BYKOBOU BOJIHBI

Onepuposams noHAMUAMU. OCHOBHOU TOH U
00EepTOHBI CTOSAYEH BOJIHBI,

TEeMOp 3BYyKa, CIEKTp 3BYKa.

Ymems 00BACHATD, Kakas H”HPOpMALIUs
COJIEPKUTCS CIIEKTPE 3BYKOBOM BOJIHBI,
coOuparh 3KCIEPUMEHTAIIbHYIO YCTaHOBKY.
IIpusooums npumepvl TMHEUHBIX

3BYKOBBIX PE€30HATOPOB.

Ipumensamo 7151 TOTYYEHUSI 3BYKOB
CaMOJIENIbHBIN aKyCTHYECKUN PE30HATOP
(mpoOupKy, YaCTUYHO 3aMOJHEHHYIO BOJOM), a
JUIs IOJyYEHHUs CIIEKTPOB 3BYKOB —
NEPCOHAIBHBIN KOMIIBIOTED

C MUKPO(OHOM U cMapT(HOH

C IIPEy CTAaHOBJIEHHBIM ITPOrPaMMHBIM
obecrieueHNeM.

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCHUMOCTEN 4aCTOThl OCHOBHOTO TOHA U
nepBoro o0epToHa 3BYKOBOM BOJHBI OT
JUIMHBI pe30HaTOpa.

Cmpoums nHeapu30BaHHbIE TpaduKu
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3aBHCHUMOCTEH YacTOTHl OCHOBHOT'O TOHA U
HIepBOT0 00EePTOHA 3BYKOBOM BOJIHBI OT
BBICOTBI BO3IyIIIHOTO CTOJI0A B IpOOUpKeE (C
y4eToM aOCOTIOTHBIX MOTPEIIHOCTEN
U3MEPSIEMBIX

(U3UYECKUX BEJTUYHH).

Ipumenamo nipaBuiIa NOCTPOCHUS rPpaUKOB
3aBUCHMOCTEH (PU3UUECKUX BEITUYUH JIPYT OT
apyra.

Hccrneoosams Tpadmku 3aBUCUMOCTEH YaCTOTHI
OCHOBHOT'O TOHA U TIEPBOTO 00EPTOHA 3BYKOBOM
BOJIHBI OT BBICOTHI BO3/IYIIIHOTO CTOJI0a B
npodupke

U UHMepnpemupo8ams T rpauKu.
Onpedensmb CKOPOCTH 3ByKa B BO3AYXE 110
rpaduKam 3aBUCHMOCTEH 9aCTOTHl OCHOBHOTO
TOHA M NEPBOro 00EPTOHA 3BYKOBOH BOJHBI OT
BBICOTBI

BO3/YILIHOI0 CTOJI0A B IPOOUPKE, OLICHUBATh
a0COJIIOTHY1O

Y OTHOCHTEJIBHYTO TIOTPEITHOCTD

M3MEPEHHON (PU3NYECKON BETUIHHBI
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2.6.1.

W3mepenue nokasarens
MIPETOMJICHUS
IJIOCKOMNapaJIeIbHOM

IUTACTHHBI (TIPAKTUKYM)

Jlyu cBeta. OTpaxkeHue cBeTa. 3aKOHbI
OTpa)KEHUS CBETA.

[Ipenomnenue cBeta. 3aKOHbI
MIPETOMJICHUS CBeTa. AOCOFOTHBIN
MOKa3aTeNb MPETOMIICHHUS.

OTHOCUTCIBHEIN ITOKA3aTelIhb MMPCIIOMIICHUA

Onepuposams nonamusamu. 1y4 CBETa,

OTpaXCHUEC CBETA, IIPCIIOMIICHUEC CBCTA,

a0COJIFOTHBINA U OTHOCUTEBbHBIN [10KA3aTeNb

IPEeJIOMIICHUSI.

Ymemwb hopMynupoBaTh 3aKOHBI
OTpaKEHUsI CBETA, 3aKOHBI IPETOMIICHUSI
CBETa, COOMPATh HIKCIEPUMEHTATIHLHYIO
YCTaHOBKY. /Ipusooums npumepol
OIITHYECKHX SIBICHUH, B KOTOPBIX
HaOJIIOJArOTCS SIBIICHUS OTPAXKCHUS U
IPEJIOMJICHUS CBETA.

IIpumensams 3aKOHBI IPETIOMIICHUS CBETA.
Cmpoums X011 Tydeu pu

IpeJIOMJICHUH CBETa Ha

TIOBEPXHOCTH.

Hccneoosams n3MeHEHNE HANIPABIICHUS
Jyd4a CBeTa, Majaroliero Ha 60KOBYIO
MOBEPXHOCTH IIOCKONApaIeIbHOM

ILUIACTHHEL,

B 3aBUCHUMOCTH OT yTIJia MaJCHUA
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2.6.2

W3mepenue nokasarens
IIPEJIOMIIEHUS IPU3MBI I10
MUHUMAJIBHOMY YIIIy
OTKJIOHEHHMS JIA3€PHOTO

ny4a (IPaKTUKYM)

[Ipenomienue cBera. 3aKOHBI
MpeoMJIeHUs cBeTa. AOCOTIOTHBIH
MOKa3aTelb MPEITOMIICHHS.
OTHOCHUTENLHBIN II0KA3aTEh
npenomienus. [pusma.

[Ipenomisiromuii yros npu3Msl

U uHmepnpemuposams MOITyICHHBIC
pe3yJIbTaThl.

Onpedensimb TIOKa3aTeINb MPETOMIICHHS
MaTepHaa IJI0CKOIapalIeIbHON ITaCTHHBI,
OLIGHUBATh a0COIOTHYIO

N OTHOCHUTCIIbHYIO INOI'PCITHOCTD
M3MEPEHHOM (PU3NUYECKOIl BETMINHBL.
Hcnonvsosams na3epHyto yKas3Ky, THHEHKY.

Pewams 3amaun Ha IMPCJIOMJICHHEC CBCTA

Onepupoeamza NOHAMUAMU.
IIPEIIOMJICHUC CBCTA, aOCOJIFOTHBIN B

OTHOCHUTEIBHEIN IOKa3aTEeIIh

IPEIOMIIEHUS, TPETOMIISIFOIINHN YTOJI IPU3MBI.

Ymems paccunTbIBaTH MUHMMAJIBHBIA yIOJ
OTKJIOHECHHMS aIyda TPEYTOJIbHOU
PaBHOCTOpPOHHEH  mpuU3MOH,  coOuparb

9KCIIEPUMEHTAJIBHYIO YCTAaHOBKY.
IIpusooums npumepsbl ONTHUECKUX
npuboOpoB, B  KOTOPBIX TPUMEHSIOTCS

IPCIOMIIAIOIIHNE ITPU3MBIL.
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Ipumensims 3aKOHBI IPEIOMJICHHSI CBETA.
Cmpoums X011 Ty4eil B TPEYroJbHOM
PaBHOCTOPOHHEH MpPU3ME B CiIydae
MIPOU3BOJIBLHOTO HANIPABIICHHUS NA/ICHUS JTy4a U B
ClIy4yae MUHUMAJILHOTO yTJla OTKJIOHEHHUS JIy4a.
Hccneoosams 3aBUCUMOCTBD yTiia OTKIOHEHUS
Jyda TPEeyroJibHOW paBHOCTOPOHHEH MPU3MOI
OT HaIpaBJICHUS MAJAIOIIEro JyYya U
UHmMepnpemuposams MOTy4eHHbIC

pe3yJIbTaThl.

Onpedensamb 1O  TMOIYYEHHOMY
3HAUEHUI0 MHUHHMAJIBHOTO  yria
OTKJIOHEHHMS JIy4a TPEyTroJbHOU
PaBHOCTOPOHHEW MPU3MOI IMOKa3aTelb
MPEJIOMJIEHUSI MaTe€pHaa MPU3Mbl, OIICHUBATh
a0COMIOTHYIO

Y OTHOCHUTEJIBHYIO TIOTPEITHOCTh

U3MEPEHHON (PU3UYECKON BEIIMUMHBI.
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2.7.1.

[Ipumenenue  sddekra
TIOJTHOTO BHYTPCHHETO
OTpaKEHUS

B U3MEPEHUAX (JIEKLUS)

1

[TonmHOE BHYTpEHHEE OTPAKEHHUE.
[IpenenbHBIN yro MOJIHOTO BHYTPEHHETO

OTpaKEHUS

Hcnonvzoeams pu3My, Na3epHYIO YKa3Ky,
TPaHCHOPTHP.
Pewamyo 3anaun o npeoMIIEHUN JTyden

B IIpHU3Max

Onepuposamsb noHAmMuUAMU.: TIOTHOE
BHYTPEHHEE OTPAKEHUE, IPEIEIbHBINA YOl
MOJIHOTO BHYTPEHHETO OTPAKEHUSI.

Ymemwv popmynupoBaTh yciaoBue
BO3HMKHOBEHHUS IIOJTHOTO BHYTPEHHETO
OTpPaKEHHUSI.

3namo HopMyiTy, CBA3BIBAIOIILYIO YOI

MOJIHOTO BHYTPEHHETO OTPAXKEHUS

¢ a0COJIFOTHBIMH ITOKa3aTEISIMU IMPpEIOMIICHUA

cpen.
IIpugooums npumepvl NPUPOIHBIX
ABJICHUN U TEXHUYECKUX YCTPOWCTB, B

KOTOPBIX Ha6J'IIOI[aeTC$I

(mpuMeHseTcs) SIBIEHUE MOJTHOTO BHYTPEHHETO

OTpaKEHHUS.
Pewamyp 3a1aun Ha 1TOJIHOE BHYTPEHHEE

OTpa’keHHe
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2.7.2.

N3mepenne [OKa3arens
NPEJIOMIICHUSI TIPU3MBI  C
MIOMOIIBIO

HaOJIIOZICHUS yTria
MIOJTHOT'O BHYTPEHHET O

OTpakeHUs (IPAKTUKYM)

[TosnHOE BHYTpEHHEE OTpPaKEHHUE.
IIpenenpHbIi yroJ MOJHOTO BHYTPEHHETO

OTpPaXKEHUS

Onepupoeamb NOHAMUAMU.
IIPEIOMJICHUEC CBCTA, a0COIIOTHBIN U

OTHOCUTEJIBbHBIN MOKa3aTeIlh

IIPEIOMIIEHUS, TPETOMIISIFOIININ YT OJI TPU3MBI,

IIOJIHOE BHYTPEHHEE
OTpa)XeHUE, MPEAEIbHBINA YTOJI [IOJTHOTO
BHYTPEHHETO OTPAKEHUS.

Ymemsv paccunThIBaTH yroa  IOJHOTO
BHYTPEHHETO  OTPaXCHHs,  COOHMpaTh
3KCHEPUMEHTAIBHYIO YCTAaHOBKY.
Tlpusooumsv npumepsvl ONTUYECKUX
npuOOpPOB, B KOTOPBIX IPUMEHSIOTCS
MPETOMIISIOIINE TTPU3MBI

Y HCTIOJIb3YETCS SIBJICHUE TIOJIHOTO

BHYTPCHHET'O OTPAKCHU.

Cmpoums X0J1 Ty4a B TPEYTOJIbHOM MPU3ME C

Y4€TOM BO3MOKHOI'O ITOJTHOT'O BHYTPCHHETO
OTpaXCHU JIy4a.

HpuM@HﬂMb 3aKOHBI IPCJIIOMJICHHA CBCTA.

Hccneoosams ycnoBus, IpU KOTOPBIX MOXKHO

Ha6J'IIO)IaTB IMOJIHOC BHYTPCHHEC
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2.8.

[TpoBepka popmysbl TOHKOMH
JIUH3BI

C IIOMOIIBIO METOAA
napasuiakca, IpUMEHEHHOTO

JUTSL OTIPEICTICHHSI

Cobwuparomue nuH3b1. ToOHKas

nuH3a. DOKYCHOE pacCTOSTHHE

M ONITHYECKAs] CHJIa TOHKOM JIMH3EI.
3aBUCUMOCTH (POKYCHOTO PACCTOSTHUS
TOHKOM chepuueckoit

JIMH3BI OT €€ TrCOMETPHU

OTpa’KE€HHE JTy4a, UTyLIETO B
TPEYroJbHON IpU3Me

U UHMepNPemupo8ams TOTy4YeHHbIE
pe3yJIbTaThl.

Onpedensamp OKa3aTENb MPETOMIICHUS
MartepHaia Mpu3Mbl 10 U3MEPEHHBIM
napameTpam, Ipyu KOTOPbIX HauMHAeT
Ha0JII0/1aThCS TIOJTHOE BHYTPEHHEE OTPAKEHUE
JTyd4a B IPU3Me, OLICHUBATH a0COIIOTHYIO U
OTHOCUTEJIbHYIO

HOrPEIIHOCTh U3MEPEHHON (PU3NYECKOI
BEJINYMHBI.

Hcnonvzoeams pu3My, J1a3€pHYIO YKa3Ky,
JIMHEHUKY.

Pewamy 3a1auu 0 MOJIHOM BHYTPEHHEM

OTpa)XCHUU queﬁ B IIpHU3Max

Onepuposams nonsmusimu. TAH3A, TOHKAS
JIMH3a, COOMpAroIIast INH3a, TI1aBHAs U
MoOoYHast ONTHYECKAs 0Ch, (HOKYC, (hOKyCHOE
paccrosinue, GoKaIbHas MI0CKOCTH,
OIITHYECCKAas

cuJIa, TIOTIEPEYHOE YBEITNICHHE,
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MIOJIOKEHMSI N300paKEHUS

(MpakTUKyM)

1 OTHOCHUTCIIBHOI'O I10KAa3aTCJIAd

npenomieHus. @opmysia TOHKOM JTUH3BI.

VYBennueHue, JaBacMoe JTMH30M.

[Tapamakc

napasulakc.
Ymems 00BSCHATH CYIIHOCTh HapaJlIaKca,
3anuchIBaTh (HOPMYILy, BHIPAKAIOIILYIO
3aBHCUMOCTH (POKYCHOTO PACCTOSIHHS
TOHKOM

cepruvecKoil IMH3BI OT €€ TEOMETPHH U
OTHOCHTEJIBHOTO MOKa3aTeIsl MPETOMIICHHS,
a Taxke (popmyiTy TOHKOM JTHH3BI, COOUPAThH
9KCIIEPUMEHTAIBbHYI0 YCTAHOBKY.
IIpusooums npumepwl napaniakca,
ONTUYECKUX MPUOOPOB, B KOTOPBIX
MPUMEHSIOTCS] COOMPAIOIIUE JTNH3HI.
Ipumensmv PopMyITy TOHKOU JTHH3HI.
Cmpoumb X0/ pa3IMUHbIX Ty4el B

TOHKOM coOuparoIei JTuH3e.

Hccneoosams BO3MOXKHOCTb IPUMEHEHHS

s dexTa mapaymrakca JijIs onpeaeIeHus
TIOJIOKEHHS N300paKEHHSI ICTOYHHUKA
CBeTa

C MaJIO CBETUMOCTBIO, ITOJTyYEHHOTO

C TTIOMOIIIbIO COOMPAFOTIICH JIMH3BI
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2.9.

N3mepenue poxycHOTO
paccTosiHUs
paccenBarONIEH JTNH3bI

(MIpaKTHKYM)

PacceuBaroiye JIMH3BI.

Tonkas nuH3a. DOKyCHOE pacCTOsTHUE
Y ONTUYECKasl CUJIa TOHKOM JINH3BI.
®opMya TOHKOU JIMH3BI.

Xop J1y4a, IpOLIEALIEro JIMH3Y IO/
MIPOU3BOJIBHBIM YIJIOM

K €€ IIaBHOM ONTHYECKOI OCH.

U  uHmepnpemupoéamv  TOITYUCHHBIC
pe3yIbTaThI.

Onpedensmv  (POKYCHOE  PaCCTOSHHE
coOuparomield JIMH3bI HAa OCHOBaHUU
pe3yIbTaTOB 3KCIIEPUMEHTOB

110 HaOJIIOICHUIO TTapauIaKca n300pakeHus
TOYEYHOTO UCTOUHHKA CBETA, OLICHUBATH
a0COTIOTHYIO

¥ OTHOCHUTEJIBHYIO IOTPEIIHOCTh
U3MEPEHHOW  (PU3UYECKOW  BEIIMYHHEIL.
Hcnonv3o6ams  cOOMpAIOIIYIO  JIMH3Y,
ONTUYECKYIO CKaMbIO.

Pewams 3anaun Ha TOHKHE

COOMPAIOIIHE JTMH3BI

Onepupoeamb noHAmMuUAMU. JTAH3a, TOHKAas
JINH34, pacCcCrBaromiasd JIMH3a, MHHMMBIN

HMCTOYHHK CBETA, MHUMOE U300paKeHHE.

Ymempw 3anuceiBaTh (hOpMYITy TOHKOM JIMH3BI

AJig ciryvas paCCGI/IBaIOIJ_[Cﬁ JIMH3bI, CO6I/IpaTL

OKCIICPUMCHTAJIbHYO

YCTaHOBKY, MOJy4aTh I€HCTBUTEIBHOE
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[Toctpoenne wn300pakeHUH TOYKM M HM300pakKeHHUE B pacCeUBAIOIICH JIMH3E MTyTeM
OTpe3Ka NpsAMOM B COOMpAOIUX M CO3/aHUS C IOMOILBIO COOMPAIOLIEH JTMH3bI
paccenBaroIIMX JIMH3aX MHUMOT'0 UCTOYHHUKA JIJISl pacCEeUBaroIen
U UX CUCTEMax TUH3BL. [Ipusooums npumepvl ONTHUECKUX
pruOOpPOB, B KOTOPBIX MPUMEHSIOTCS
pacceuBarolIye JIMH3bI U CHCTEMBI JINH3.
IIpumensims GOpMyITy TOHKOH JIMH3BI CIIyYast
paccenBarOUIE JTUH3BI.
Cmpoumb X0/ pa3IUYHbIX JTy4el B
TOHKOM pacCEeUBaroLIeH JINH3E,
1300paXKeHHE TOUKHU U OTPE3Ka IIPsIMOM B
COOMPAIOIIMX U PACCEUBAIOIINX JTMH3aX U UX
CUCTEMaX.
Hccneoosams xop ydeit uepes
paccenBaroIlyO JIMH3Y, a TAKXKE B
CUCTEME, COCTOSLIEH
U3 coOuparoliel U paccerBarolei JINH3 Py UX
pa3IM4YHOM B3aUMHOM
PaCIOJIOKEHUY U UHINEPNPEMUPOBAMb
MIOJIy4E€HHBIE PE3YJIbTaThI.

Onpedensamb GOKYCHOE PACCTOSTHHUE
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2.10

Ornpezenenne JITMHBI BOJTHBI
JIa3€PHOT0 U3TYUYECHUS C
oMo cxeMbl FOHra

(TpaKTHKYM)

Wnrepdepennus crera.
KorepeHTHbIE HICTOYHUKHY.
YcnoBust HaOMOACHUS

MaKCMMyYMOB U MUHUMYMOB

B MHTEP(EPEHIIMOHHON KapTHUHE

OT ABYX KOT'CPCHTHLIX NCTOYHUKOB.

paccenBaroLIel JIMH3bl HA OCHOBAHUH
PEe3yIbTaTOB SKCIEPUMEHTOB I10:

1) nabmonenuio neiCTBUTEILHOTO
n300pakeHusl, JaBaeMOro

pacceuBaronIe JIMH30M;

2) HaGMIOIEHUIO PACXOAIIErocs

CBETOBOTI'O MyuYKa, 00pa30BaHHOTO
paccenBarOUIEr JTUH301; OIEHUBATh
a0COJIIOTHYIO U OTHOCUTENIbHYIO

MOTPEIIHOCTh U3MEPEHHOU (HU3NIECKOI
BEJIMYHHBI.

Hcnonvzosams coOMparonIyro

U PACCEUBAIOIIYIO JINH3Y, ONTUYECKYIO CKaMbIO.
Pewams 3anaun Ha TOHKHE

pacCceruBarOIMEC JIMH3bI

Onepuposams nowsamusamMu.

uHTepdepeHIys, nHTepPepeHINOHHAsA KapTHHa,
KOTE€PEHTHbIE HICTOUHUKH, HHTEP(DEpEeHIIUOHHAs
cxema, cxema FOHra.

Ymemy 3annceIBaTh yCI0BHs
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[Ipumeps! KiTacCHYECKUX

UHTEP(HEPEHIIMOHHBIX CXEM

HaOJIr0IeHUS] MAKCUMYMOB

¥ MUHHMYMOB B HHTEP()EPEHIIMOHHOM KapTHHE
OT IBYX KOI'€pEHTHBIX HCTOYHUKOB, COOMpATh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY.

IIpusooums npumepvl NPUPOAHBIX

SIBJICHUM U TEXHUYECKUX YCTPOUCTB, B
KOTOPBIX HaOIr0/1aeTCs

(mpuMeHsieTcs1) SIBJICHUE HHTEPPEPEHIINH.
Ipumensams ycioBusi HAOJIIOJCHUSI MAKCHMYMOB
¥ MUHUMYMOB

B MHTEePPEPEHIIMOHHOM KapTrHE. Cmpoums
XOJI «JIy4ei» U ITOKa3bIBaTh Ha HEll pa3HOCTh
xoJa

B uHTepPepeHmonHoi cxeme FOura.
Dopmynuposams TUTIOTE3Y O BUJIE
UHTEPEPEHIIMOHHON KapTHHbI

[P PA3IMYHBIX TE€OMETPHUECKUX MTapaMeTpax
cxemsbl FOHra.

Hccneooeams naTEpHEPEHINOHHYIO KAPTUHY
MIpY HAOIIOICHUN
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Wroro no pasneny

Paznen 3. KBantoBasi pusuka.

19

UHTEPPEPEHIMU C TOMOIIBIO CXEMBI

Oura u unmepnpemuposamso

MOJTyYEHHBIE PE3yJIbTAThL

Onpeoenamu IMHY BOJHBI CBETA 110
pe3ynbTaraM HaOIoIeHUS
UHTEP(PEPEHIIMOHHOMN KapTUHBI

¢ IMOMOIIBLI0 cxeMbl FOHTa, o1leHNBaThL
a0COJIIOTHYIO U OTHOCUTENIbHYIO IIOIPEIIHOCTh
U3MEpEeHHON (PU3NYECKOI BETMUNHBIL.
Hcnonvsoeams na3epHyo yKasKy, pyJeTKy, a
Takxe (onbry, OymaBku

Y HUTKY 715 peanu3anuu cxemsl FOHra.
Pewams 3anaun Ha IBYXBOJIHOBYIO
uHTEpdEpEHIHIO
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3.1.

N3y4enue criekrpa

CBETa pa3INYHbIX
HCTOYHUKOB

C TIOMOUIBIO TU(PPAKIUOHHOM

pemIeTKH (MIPaKTUKYM )

Hudpaxius csera. Judpakunonnas
penieTka. YcioBre HAOIIOICHUS
TJIaBHBIX MAKCHUMYMOB TIPU TTaJICHUH

MOHOXPOMATHYCCKOI'0 CBCTA

Ha TU(PPaKLIUOHHYIO PEIIETKY.

Onepuposams nonamuamu: 1udpaxkuus,

nudpakroHHas penieTka, GoToH, ypOBEHb
SHEPTUH aToMa, U3ITyUYCHHE U MOTJIONICHUE
(GoTOHa, CIIEKTpP U3ITy4eHHUs, CIIEKTPOCKOIL.

Ymemo 3anucrIBaTh YCJI0BUA
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N3nydenue u noriomeHue
(OTOHOB IPHU MEPEXOE ATOMA C
OJIHOTO YPOBHSI SHEPTUU

Ha JIpyroid. Bubl criekTpos.

Cnekrpockon

HaOJII0ICHNUS TJIABHBIX TU(PAKIHOHHBIX
MaKCHMYMOB IIpHU NaJleHUU
MOHOXPOMaTH4ECKOr0 CBETa

Ha IU(PPaKIHMOHHYIO PEUIETKY, YCIOBUS
U3JTYYCHHUS U MOTIIOMICHUS! (JOTOHOB MPH
Iepexoie aToMa ¢ OJHOTO YPOBHS SHEPTrUuU
Ha JIpyroii, coOuparb d3KCIIEPUMEHTAIBHYIO
YCTaHOBKY.

Ilpusooumov npumepsl IMHEHUYATHIX,
M0JIOCATBIX U CIUIOIIHBIX CIIEKTPOB
U3JIy4YEHUs, TEXHHYECKUX YCTPOUCTB, B
KOTOPBIX TPUMEHSIOTCS U3IIYyUEHUS C
Pa3IUYHBIMU BUAAMHU CIIEKTPOB.
Ipumensims ycnoBUs HAOIIOIEHUS TIIaBHBIX
JU(GPaKIUOHHBIX MAaKCUMYMOB IIpH Ma/IeHUN
MOHOXPOMaTHYECKOT0 CBETa

Ha TUGPAKITUOHHYIO PEIIETKY.

Cmpoumb X0 «ITyden»

IIPY UX HOPMAJIbHOM IIaJICHUH Ha
TU(PPAKIIOHHYIO PEHIETKY

Y TTOKA3bIBATh HA HEW Pa3HOCTh XOJa.

Dopmynuposams TUTIOTE3Y O BULIE
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CIIEKTPOB U3JIy4EHHUSI UICTOYHUKOB CBETA
pa3HOU NPUPOJIBI.

Hccneoosams onTu4ecKue CIEKTPhI U3ITyUSHHUS
HMCTOYHUKOB CBETA Pa3HOM PUPOIBI U
UHmMepnpemuposams MOJTyYCHHbIE PE3YIbTATHI.
Onpedenamu NIVHBI BOJIH U3ITy4YeHUs
pa3IMYHbIX UCTOYHUKOB

0 pe3yJIbTaTaM HaOIOICHHS TUPPAKITTOHHOMI
KApTHUHBI,

JaBaeMOM JU(PPAKITMOHHOMN PEIICTKOM,
OILICHUBATh a0COJTIOTHYIO

Y OTHOCHUTEJIbHYIO IIOTPELIHOCTh

M3MEPEHHOU (PU3UYECKOMN BEITMUMHBI.
Hcnonvzosams TUPpakimoOHHYIO PEIIETKY,
dboHaph C TaMITON HaKaIMBaHU, CBETOINOTHBIN
¢doHapb, razopazpsaHylo Jamiy, ruadparmy,
MEPHYIO JICHTY.

Pewamy 3amaun 0 nageHnn cBeTa

Pa3JIMYHOTO CIEKTPAIBLHOIO COCTaBa Ha

TUGPAKIUOHHYIO PELIETKY
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3.2.

HccnenoBanne 3aBUCHMOCTH
MHTEHCHUBHOCTH CBEYEHHUS
CBETOHOIA

OT CHJIBI [TPOTEKAIOIIETO

yepe3 Hero ToKa (IPaKTHKYM)

CBCTOZ[I/IOI[, HHTCHCHUBHOCTb HU3JIyUCHUA,

(hOTOH, IEKTPOH

Onepuposams nousmusmu: CBETOIUOM, P-N-
Nepexoja,  DJIEKTPOH,  JbIpKa,  (OTOH,
WHTCHCHUBHOCTD U3TYUYCHHSI.

Ymemwb 0OBSICHITD B YIIPOILIIECHHOM BHJIE
MPHUHIIAI JCHCTBHSI CBETOAMOMAA, COOMPATH
IKCIIEPUMEHTAIBHYIO YCTAHOBKY.

IIpueooumsv npumepsi NPUMEHEHUS
CBETOJIMOJIOB B OBITY U B TEXHHUKE.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCUMOCTH HHTEHCHBHOCTH

U3JTY4YCHHUS CBETOINO/IA OT CHJIBI
IPOTEKAOIIETO YePe3 Hero TOKA.
Hccneoosams 3aBUCUMOCTD

WHTCHCUBHOCTH M3JTyYCHHS CBETOAHO/A OT
CHWJIBI TIPOTEKAIOIIETO Yepe3 Hero TOKa u
UHmMeEpnpemuposams

MOJTyYEHHBIC PE3yJILTATHI.

Cmpoumb TpaduK 3aBUCUMOCTH
WHTEHCUBHOCTH U3ITyYEHHSI CBETOAMO/A OT
CHWJIBI TIPOTEKAIOIIETO Yepe3 Hero ToKa (¢

y4eTOM a0COTIOTHBIX
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3.3.

Habmonenue
M30MpaTeTbHOCTH
BHYTPEHHETO
doTorddexra K 1IuHE

BOJIHBI CBETa (IPAKTUKYM)

CBeTo1Mo0/l, HHTEHCUBHOCTh M3JITy4YCHUS,
(OTOH, 3JIEKTPOH. DHEPTHUS M UMITYJIBC
dbotona.

dotorddext. 3akoHbl poTorPdekTa.
YpaBHeHue

OiHmTelHa 111 poTordpdexTa.

«Kpachnas rpanuna» ¢porosdpdexra

HOTPEITHOCTEN N3MEPSAEMBIX (PU3NIECKUX
BEJTUYMH).

Ilpumensams nipaBuiIa MOCTPOEHUS rpauKOB
3aBUCHMOCTEH (PU3UUECKUX BETUYMH JAPYT OT
apyra.

Onpedensamb XapakTep 3aBUCHMOCTU
WHTEHCUBHOCTH U3JTyYeHHS CBETOHO/AA OT
CHJIBI IIPOTEKAIOILIEr0 Yepe3 Hero ToKa.
Hcnonvszoeams cBETOANO, TIOKCMETP (WU
cMapT(dOH C JaTYUKOM

OCBEILIEHHOCTH ), 1a00paTOPHBIil 610K
INUTaHUA (I/IJII/I HCTOYHHUK ITOCTOAHHOI'O

HaIpsOKEHUs, PEOCTaT U MyJIbTUMETD)

Onepuposamv noHamusAMU: CBETOTUOJ, P-N-
NepexoJ]l,  JJNEKTPOH,  JbIpKa,  (OTOH,
WHTCHCUBHOCTh U3TyUeHHUS,

dorord ekt (BHEITHHIT M BHYTPEHHHU ),
$hoTOTOK, «KpacHas rpanuiay Gorodddexra.
Ymems 0OBSACHATH B yIPOIIEHHOM BUJIE

MPUHIIUI IEUCTBUS CBETOANO/IA,
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dopmynupoBath 3akoHbI poTodddekra,
3allMChIBaTh YpaBHEHHE DUHILTEHHA 1J1sI
dororddexra u popmyny

JUISL «KPACHOM TpaHuibDy GoTodddekra,
cOOHMpaTh SKCIIEPUMEHTAIILHYIO YCTAaHOBKY.
I1Ipusooums npumepsi TPUMEHEHHS
CBETOMO/IOB B OBITY U B TeXHUKE. [Ipumensimo
3akoHbI poTodddekra, ypaBHeHHE DitHIIITEHHA
tst poroaddekra, hopmyiry

TUTSL «KKpAaCHOM TpaHuIlsy hotodddekra.
Dopmynuposams TUNIOTE3Y 00

YCJIOBUSIX BOSHUKHOBEHUS

BHyTpeHHETO (hoTodPderTa

IIPY NTaICHUH Ha CBETOJIMOJ] CBETOBBIX BOJIH
pa3HOM JUTHBI.

Hccneoosams siBiieHNE BOSHUKHOBEHUS
(GoTOTOKA B OCBEIIAEMOM CBETO/IUO/IE,

U3y4YUB 3aBUCUMOCTb CHJIBI (DOTOTOKA B
OCBEII[AEMOM CBETOJIHO/IE

OT HaIIPSDKEHUS Ha APYTOM CBETOINOJE,
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Wroro no pasneny

OBIIEE KOJIMYECTBO
YACOB IIO [TPOT'PAMME

34

BBITIOJTHSIOIEM POJIb MICTOYHUKA CBETA U
uUHmMepnpemuposams TOITyICHHBIC
pe3yJbTaThI.

Onpedensimb yCa0BUE BOZHUKHOBEHUS
($OTOTOKA B OCBEIIAEMOM CBETOINOJIE (TOK

BO3HHKACT TOJIbKO ITPU OCBCIICHUHU €T'O

CBETOJHOJIOM C JJIMHOM BOJHBI, MCHBIIICH HIIN

pPaBHOM JJIMHE BOJIHBI,

Ha KOTOPYIO pacCUYUTaH OCBELIAEMBIi
CBETOJINON).

Hcnonvzo6ams cBETOANOIBI Pa3HBIX LIBETOB
(KpacHble, 3eJIEHbIE U CUHUE), TAOOPATOPHbIN

0JIOK TUTaHUSI, MyJIETUMETD.

Pewamo 3anaun Ha porodddexr
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