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IHHOACHUTEJIBHASA 3AIIMCKA

Hacrosias pabouasi mporpaMma Kypca BHEYpPOUHOU AesTeNbHOCTU «OCHOBBI
(GU3NIECKOro IKCHEPUMEHTay (Jlajgee — mporpamma) paspaboTaHa B COOTBETCTBUU
c TpeboBaHMSIMHU (PellepabHOrO TOCYAAPCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa
cpemHero obmero oOpasoanus (maiee — DPIrOC COO) [1, 2] u HampaBicHa
Ha OpraHu3anuio oOydeHHs] B (QU3UKO-MATEMaTHYECKOM MpoQuie B COOTBETCTBUU
c TpeOoBaHUsIMHU (enepanbHON 00pa30BaTEIbHON MPOTPaAaMMBI CPEIHEro OOIIETo
obpazopanus (POIT COO) [3].

Peanu3zanus nporpaMMbl MOXKET COAEHCTBOBATH TOCTHIKEHUIO 00YUYaIOITUMHUCS
mwIaHupyemeix  pesynbtaroB  ocBoeHus DOII COO, pa3BuUTHIO JIMYHOCTH
oOyuaromuxcsi, (OPMUPOBAHUIO M YAOBJIETBOPEHUIO MX COIMAIBHO 3HAYMMBbIX
MHTEPECOB M MOTPEOHOCTEH, caMopeaau3alud 00yYaroluXCcsl 4Yepe3 ydacTHe BO
BHEYPOUYHOU JeATenbHOCTH. OJHON U3 BO3MOXHBIX (DOPM peanu3alnuu MporpaMMbl
ABIE€TCA  KpyXoK. Ilporpamma MoOKET pealn30BBIBAThCS  00pa30BaTEIbHON
OpraHu3alMeil CaMOCTOATENbHO JHOO Ha OCHOBE B3aWMOJACHCTBUS C JAPYTUMH
OpraHU3alMsIMU, OCYLIECTBISIOIIUMU 00pa30BaTEIbHYIO AESITEIbHOCTb.

[Iporpamma kypca BHEypo4dHOH pAesiTeIbHOCTH «OCHOBBI (PU3MUECKOTO
AKCIIEpUMEHTa» MpeJHa3HaueHa sl peanu3aumd B 11 kjacce W HampaBliieHa Ha
JOCTUKEHHE COOTBETCTBYIOLUX PE3YJIbTATOB, CHOPMYIUPOBAHHBIX B (pesiepaibHOM
paboueil mporpamme 1o yueoHomy npeamery «DPuszukar.

[Tpu nzyyenuu Gu3mKu Ha YrIIyOJICHHOM YPOBHE peaih3aliis dTUX MPUHIIUIIOB
0a3upyercs Ha MCHOJB30BAHMHM CAMOCTOSITENIBHOIO YYEHHYECKOrO HKCIIEPUMEHTA,
BKJIFOYAIOLIET0, B TOM 4YHCIe, paboThl (u3MYecKOoro mnpaktukyma. Ilpu stom
noJ paboTaMu MpakTUKyMa MOHMMAETCS CaMOCTOATEIbHOE HCCIEIOBAHUE, KOTOPOE
MPOBOJMUTCS MO PYKOBOJACTBY CBEPHYTOro, OOOOIIEHHOrO0 BHAa O3 MOIIaroBou
MHCTPYKUUHU. B pe3ynbTate obecrneuynBaeTcsl OBIaJACHUE 00YYaIOIUMUCI YMEHUSIMU
MPOBOAUTH MPSMBIE U KOCBEHHBIC U3MEPEHMUSI, UCCIIEIOBATh B3aUMHBIE 3aBUCUMOCTH
ABYX (PU3WYECKUX BEIMYMH M OCYIIECTBISATH IOCTAHOBKY OIBITOB IO MPOBEPKE
MpeJIOKEHHBIX TUIIOTE3. Bce 3TO crmocoOCTBYET MTOCTHKEHUIO OAHOM M3 OCHOBHBIX
nenaen u3ydeHus (U3MKU Ha YpOBHE CpeAaHEro oOIiero oOpa3oBaHUs — OBJIAJACHUIO
OOy4arolUMUCS METOJaMHU CAaMOCTOSITEIbHOTO IUIAHUPOBAHUS M MPOBEICHUS
(GU3NYIECKUX IKCIIEPUMEHTOB, aHAIN3a U WHTEPIIPETANKA WH(POpMAIINU, OTIpeIeTICHISI

JOCTOBCPHOCTH IMOJYYCHHOI'O PC3yJibTaTa.



AKTyaJbHOCTh pEaM3alii JAaHHOM  MPOrpaMMbl  OIpPEAEISAETCS  TEM,
YTO €€ OCBOCHHE II03BOJSIET OOy4YaOIIMMCS Ha MPAKTUKE O3HAKOMUTHCS
C pa3IUYHBIMU (PU3NUECKUMHM SIBICHUSMH, SKCIIEPUMEHTAIBHO U3YUUTh Pa3InYHbIC
(¢uznyeckue 3aKOHOMEPHOCTH, YIIIyOUTb CBOM TEOPETUYECKHE 3HAHUS, Pa3BUTh
MMEIOIIUECS] U TPUOOPECTH HOBBIE MPAKTHUECKHE YMEHUS U HABBIKU B 00JACTH
IUTAHUPOBAHMSI, TIOATOTOBKH, MPOBEACHUS, aHAIN3a U UHTEPIIpeTalun (pUu3ndaeckoro
AKCIIEPUMEHTA.

[Iporpamma nmaer oOydarOmIMMCS BO3MOXKHOCTb HPHOOPECTH MPAKTUYECKHMA
OTIBIT Pa0bOTHI ¢ Ja0OPAaTOPHBIM 00OPYIOBAHUEM, OBJIAJIETh KOHKPETHBIMU MTPHEMaAMU
HCCJIEIOBATENbCKOW  IEATEIbHOCTH  HAYMHAIOMIET0  (PU3HKaA-IKCIIEPUMEHTATOPA,
c(OpMHUPOBATH HABBIKM OLIEHKH MOTPEUIHOCTEN pe3ynbTaToOB U3MEPEHUS (PU3NUECKUX
BeIMUMH. Peamu3anus mnporpamMmsl  CO3Aa€T  YCIOBUS A (DOPMHPOBAHMS
y 0Oy4Yarommxcs HECTAHIAPTHOTO KPEATUBHOTO MBIIUIEHUSA, COACHCTBYET Pa3BUTHUIO
WHIUBUYAIBHOCTH  CYXXJIECHHMH,  (OPMUPOBAHUIO  KYJIbTYpbl  OOOCHOBaHUS
COOCTBEHHOI'O MHEHHSI 1 CBOOOIbI €0 BBIPAXKEHHUSI.

[IporpamMma MokeT ObITH BOCTpeOOBaHAa OOYYArOIIMMUCS, KOTOpPbIE HMEIOT
MHTEPEC U MOTHUBALIMIO K YIITyOJIEHHOMY U3YUEHHUIO (PU3UKU U MAaTEMATHUKH, TOTOBSITCS
K Y4aCTHIO B OJJUMITMAJaX IIKOJbHUKOB MO (PU3UKE, B pAMKAX KOTOPBIX MPETYCMOTPEH
MPAKTUYECKUN TYP.

[Iporpamma mpecnenyeT He TOJbKO 00pa30BaTeIbHbIE, HO U BOCHHUTATEIIbHbBIE
LEIU, IIOCKOJIBKY COOTBETCTBYET HJAEE OKOJOTM3allMM W HAEE NPUKIATHOU
HAIIPaBJICHHOCTH, KOTOpBIE, B YMCIIE APYTUX HJEH, MOJIOKEHbI B OCHOBY Kypca

¢usuku, nzyyaemoro Ha crynenu COOQO.

BapuaHTtsl peasu3anuu nporpaMmMbl 4 GopMbI NIPOBEACHUSA 3AHATUI

Peanuzanmss mporpamMmbl  IpeNIoiaraeT  COYETaHHWE PA3IUYHBIX  (OpM
TPYNIOBOM paboThI (CAymIaHWe JISKIHMH, TUCKYCCHS, MOHTaX SKCIIEPUMEHTATBHBIX
YCTaHOBOK, TTPOBEICHNE (PU3NIECCKUX U3MEPEHHI MO PyKOBOJICTBOM IPEIO1aBaTEIIs)
U WHIUBUIYAIbHOW pabOThl (BBIMOJTHEHHE CaMOCTOSATEIBHBIX paboT u paboT
NpaKkTUKyMa, 00pabOTKa W MHTEpIpETaIUs PEe3yNbTaTOB (PU3HUECKUX H3MEPEHUH).
Hcnonp3oBanne Takux GopM pabOThl TOMOTAET Pa3BUBATh y O0YUYAIOIIMXCS, C OJTHOM
CTOPOHBI, HAaBBIKM BOCIPHUATHS HOBOW HWH(POpMAIMM TPU Pas3TUdHBIX (GopMax
€e MoJavu, a C JAPYroil CTOPOHBI — aKTUBHOCTh, CAMOCTOSITEIBHOCTh M TBOPYECKOE

Hayajo. B nenom peanusanys JaHHOW MPOTPAMMBbI TOJKHA MOJIOKUTEIBHO



CKa3bIBaThCS KaK Ha AaKTyaJlu3alWd 3HAHUN, YMEHHM M HAaBBIKOB OOYyYarOIIHUXCS
B paMKax uX npeanpodhecCuoHaIbHON TEXHOJIOTHIECKON (MHKEHEPHOM) MTOATOTOBKH,
TaK U Ha COUUAIBHOM ()OPMUPOBAHUHU JTUYHOCTH 00YUArOIIUXCS.

[Iporpamma Kypca paccuntada Ha 34 yaca, B paMKax KOTOPBIX IIPEyCMOTPEHbI
Takue PopMbl paboT, KaK JIEKIIMH, CAMOCTOATEIbHBIE PAOOTHI U PabOTHI MPAKTUKYMA.
B xozme camocTodATenbHBIX pabOT oOyyaroluecss MoJ KOHTPOJEM IIpernoaaBaTess
3aKpEIUIAIOT HOBBIE 3HAHUS, OTPa0aThIBAIOT ONpeeICHHbIE YMEHHS U HaBBIKU. PabOTHI
OPAaKTUKyMa  [OApPa3yMEBalOT  CAMOCTOSTEIBHOE  pEUIEHHE  O0y4YaroUIMMUCS
AKCIIEPUMEHTAIbHBIX (PU3MUECKUX 3aJad. TeMaTuka paboT MpakTUKyma U MOPSIOK
UX CJIEJJOBaHUS COOTBETCTBYIOT CTPYKTYPE TEMAaTHUECKOTO IIIAHUPOBAHUS (heiepabHON
paboueii mporpamMMsbl IO yueOHOMY nipeaMeTy «Pu3rkay (yriryOneHHbIN ypOBEHb).

[Iporpamma paccuMTaHa Ha pealu3aluio B TEUYEHUE OJHOI0 TIoja
oOyueHusiB 11 kiacce npu NpoBeJCHUH 3aHATHI OJUH pa3 B HEAEI0 00beMoM 1 yac.
[lo ycMOTpeHUIO yuuTens MOPSAIOK CIEIOBaHUS 3aHATHI MOXET ObITh MU3MEHEH, a
HEKOTOPbIE MOTYT OBITh UCKIIFOUEHBI.

JlonyckaeTcst peanu3alys 4acTH IporpamMmbl B TEUEHUE OHOTO y4eOHOro roja —
Ui oOyyaromuxcst Toiabko 11-ro kiacca. OnHako B ATOM ciydyae Ipu pabote ¢
oOyuaromumucst 11-ro kiacca peKOMEHAYeTCS HauMHATh H3JI0KEHHE Y4eOHOTro
Marepuana ¢ MPOBEACHMS 3aHSATUN, HANPABJICHHBIX Ha OCBOEHHE OOYy4arOUIUMUCS
OCHOBHBIX MPUEMOB U METOJIOB 00paOOTKU pe3yJbTaTOB (PU3MUECKUX U3MEPEHUN U
OLICHKM TorpemHoctedl. Jlns storo pekomenmyercs: 1) mpoBecTH B Kiacce
3asTHS Ne 1, Ne 3 m Ne 5 w3 mporpammbl 10-ro kmacca; 2) 3amaTh Ha JOM
BoInosHeHKE 3aanuii Ne 2, Ne 4 i Ne 6 u3 mporpammsbr 10-ro kinacca; 3) B AajibHEHIIIEM
cienoBarh nporpamme 11-ro kiacca, UCKIIOYMB U3 HEE, N0 YCMOTPEHUIO YUUTENs,
Kakue-100 Tpu 3aHsaTHs (Hanpumep, Ne 16, No 17, Ne 18).

Pan paboT mnpakTMKymMa (Ha YCMOTpPEHHE YUWTENs]) MOXET ObITh 3aJaH
oOydaronmuMcsi Ha JOM JJii CaMOCTOSITEIbBHOIO BBINMOJIHEHUS C MOCIETYIOIIUM

KOHTPOJIEM U O6CY)KI[CHI/IGM ITOJIYUYCHHBIX PC3YJIbTATOB.

B3anmocBasb ¢ peaepaibHoi padodeil NPOrpaMMoil BOCIMTAHMS
[Iporpamma pazpaboraHa ¢ ydeToM pekomeHaanui QenepanbHOl paboueit
IIPOrpaMMbl BOCITUTAHHUs. B 4aCTHOCTH, OHA yYHUTHIBAET TICUXOJIOTO-TICIarOTHYECKHEC

0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHON KaTeropuu 00ydaromuxcsl.



[IporpaMMa COOTBETCTBYET TaKUM IEJISIM BOCIUTAHUS OOydaromuxcs,
KaK pa3BUTHE JUYHOCTH, CO3/IaHHE YCIOBHUM JIJIs1 CAMOOTPEICIICHUS U COLIUATU3AIIIH.

[Iporpamma coAeicTByeT pEUICHUIO CIEAYIONIMX 3aJad  BOCIUTAHUS
OoOy4JaronMxcs: YCBOEHUE 3HAHUM, HOPM, JTyXOBHO-HPABCTBEHHBIX IIEHHOCTEH,
TpaauLni, KOTOPbIE BRIPAOOTAIO POCCHIICKOE 001IECTBO; (OPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX  OTHOIIEHWH K OTHM HOpMaM, IICHHOCTSIM; MNPUOOpETCHHE
COOTBETCTBYIOIIETO STUM HOPMaM, IIEHHOCTSIM, TPATUITUSM COITUOKYJIBTYPHOTO OITBITa
NOBEACHUS, OOIEHUS, MEXJIMYHOCTHBIX W COLMAIBHBIX OTHOIICHUN, MPUMEHEHHUS
MOJIYYCHHBIX  3HAHWM;  JOCTH)KEHHUE  JIMYHOCTHBIX  PE3yJbTaTOB  OCBOEHUS
oO1ieo0pa3oBaresibHOM mporpammbl 1o ¢usuke B cootrBeTcTBUM ¢ OI'OC COO.

[IporpaMma COOTBETCTBYET CIIEIYIOINM OCHOBHBIM HAIPABICHUSM BOCTTUTAHHSL.

1) TpymoBoe BOCHHTaHHWE — BOCHHTAHHE YBAKCHUSA K TPYIy, TPYASIIHMCS,
pesynbTaTam Tpynaa (CBOEro W JPYyTrUxX JIIOJCH), OpUEHTalus Ha TPYIOBYIO
JeSITENBHOCTD, NoJIydeHHue  MpoQeccuu,  JUYHOCTHOE CaMOBBIPAKECHUE
B TPOAYKTHMBHOM, HPAaBCTBEHHO JOCTOWHOM TpyJI€ B POCCHICKOM OOIIECTBE,
JOCTHKCHHE BBINAIONIUXCS PE3yabTaTOB B MPOGECCHOHATBHONU AEATEIHbHOCTH.
IleneBbIMH OpHEHTHpPAMH SIBISIOTCA: (OPMUPOBAHHWE OCO3HAHHONW TOTOBHOCTHU
K TOJYYEHUI0 MPOPECCHOHAIBHOTO 00pa30BaHUs, HEMPEPHIBHOMY OOpPa30BaHUIO
B TEUCHHE >KM3HU KaK YCIOBUIO YCHEIIHOW MpodhecCHOHATBHOM U OOIIEeCTBEHHOU
NEeSATEeIbHOCTH; TOHMMaHWe creuupukd caMooOpa3oBaHHUs U MPOQPECCHOHATBHON
CaMOIIOATOTOBKM B  HMH(OPMAIIMOHHOM  BBICOKOTEXHOJIOTUYECKOM  OOIIECTBE,
TOTOBHOCTH YYUTHCSI M TPYAUTHCS B COBPEMEHHOM OOIIECTBE; OPUCHTHPOBAHHOCTH
HAa OCO3HAHHBIM BBIOOP cdepbl NPodhecCUOHATHLHOM TPYIOBOM JEATEIHLHOCTH
B POCCUICKOM OOIIIECTBE C yUETOM JIMYHBIX )KU3HEHHBIX TUIAHOB, TOTPEOHOCTEN CBOECH
ceMbH, 00IIIeCTBa.

2) DKOJOrHYeCKOe BOCIUTaHHE — (POPMHUPOBAHUE IKOJOTHUECKON KYJIbTYpHI,
OTBETCTBEHHOT0, OEPEKHOI0 OTHOLICHHS K MPUPOJE, OKPYKAIOIIEH cpelie Ha OCHOBE
POCCUMCKHX TPAIUITMOHHBIX JYXOBHBIX IIEHHOCTCH, HABBIKOB OXpaHBI, 3alllUTHI,
BOCCTAHOBJICHHSI TPUPOBI, OKpYyKaromeld cpenasl. LeneBbIM OpUEeHTHPOM SBISETCS
0CO3HaHWE HEOOXOAMMOCTH MPUMEHECHHSI 3HAHKUS €CTECTBEHHBIX U COITMAIbHBIX HAYK
JUISL  pa3yMHOTO, OEpexJIMBOTO MPHUPOIOINOIH30BaHUS B OBITY, OOIIECTBEHHOM
MIPOCTPAHCTBE.

3) LleHHOCTH HAYYHOTO IMO3HAHMS — BOCITUTAHNE CTPEMJICHHS K TIO3HAHUIO ce0s

U APYTUX JIOJEH, MPUPOABI U OOIIECTBA, K OTYyYEHHUIO 3HAHWH, KaueCTBEHHOTO



o0Opa3oBaHMs C Y4E€TOM JHYHOCTHBIX HMHTEPECOB M OOIIECCTBEHHBIX MOTPEOHOCTEH.
LleneBbIMU OpUEHTHpPAMHU SIBISIOTCSA: (OPMUPOBAHHUE JCSTENBHO BBIPAXKEHHOTO
MO3HABATENILHOTO HWHTEpeca B 00sacTd (GU3UKKA C YYETOM CBOUX MHTEPECOB,
CITIOCOOHOCTEH, TOCTHIKEHUM; MOJydeHUEe MPEACTaBICHUM O COBPEMEHHOW Hay4dHOM
KapTUHE MHpPA, O JOCTHXKCHHSIX HAYKHM M TEXHUKH, O 3HAYEHHHM HAYKH B >KU3HU
poccUiCKOro oOlIecTBa, 00ecleyeHHH ero 0e30MacHOCTH; MPUOOPETEHNE HABBIKOB
KPUTHUYECKOTO MBIIUICHUS, OMpEAENeHUs] JOCTOBEPHON Hay4dHOW wuHpopmanmu
U KPUTUKM AaHTHHAYYHBIX I[IPEJICTABICHUMN; pPA3BUTHE WU NPUMEHEHHE HAaBBIKOB
HAOJIOICHHS, HAKOIUIGHMS] W CHUCTeMAaTh3aluu (PaKkTOB, OCMBICICHUS OIbITa

B CCT@CTBGHHO'Hay‘IHOﬁ o0acTn IIO3HAaHUA, HCCHCHOB&TGHBCKOﬁ ACATCIBHOCTH.

Ocob0ennocTH padoOTHI YYUTE/IA IO IPOrpamMMme

[Ipu peanuzanuu JaHHOM MpOrpaMMbl 3ajjaya yY4YWUTENsl COCTOUT B TOM,
4TOOBl CO3/1aTh YCIOBUS NIl YCBOGHHMS OOyYarOIIMMHCS HOBBIX 3HAHU,
NpUOOpPETEHUS MU HOBBIX YMEHUW W 3aKpEIUJICHHS HABBIKOB, HEOOXOAMMBIX JIIS
MPOBEACHUS (PU3MUECKHUX IKCIIEPUMEHTOB U aHAJIN3a IMOJIYYEHHBIX PE3YJIbTATOB.

JUist pelieHus 3TOM 3a/adyd HEOOXOAMMO Haluyue B KaOuHeTe (HU3UKU
000pyIOBaHUsl, KOMIUIEKTYIOIIMX W PACXOJHBIX MaTepHaNIOB, TPEOYIOIUXCS IS
OPOBEACHUS  CAMOCTOATENbHBIX paboT W  pabor mpaktukyma. Ilepeuens
npejjiaraeMeix  pabotr  chopMuUpoBaH ~ TakuM  00pa3oMm, YTO MOJTOTOBKA K
UX TPOBEACHUIO HE JIOJDKHA BbI3bIBaTh CYIIECTBEHHBIX 3aTPyJAHEHUN — BCe
HEOOXOAMMOE [Jisl peaju3alldd NporpaMMbl, Kak MpaBWiIO, JUOO HAXOJIUTCS B
kaOuHeTre (HU3UKHU, 100 JOCTYITHO B IIOBCETHEBHOM OBITOBOM OOMXOJIE.

[lepen HauanoMm 3aHATUH YUUTETIO PEKOMEHIYETCS CaMOCTOSITEIBHO
BBINIOJIHUTh BCE TEOPETUUYECKUE 3aJaHUs, CaMOCTOATENbHbIE pPabdOThl U PabOTHI
NPaKTUKyMa, KOTOPBIE JOJHKHBI OYTyT BBIMOJIHATH 00y4aronIrecs. ITO 1acT YUUTEIIO
BO3MOXKHOCTh HE TOJBKO BBIIBUTH BO3MOMKHBIE TEXHMYECKHE TMPOOJIEMBI,
HO M TIOJYYUTh KOHTPOJIbHBIE PE3yJIbTaThl U3MEPEHUN U UX 00pabOTKH, KOTOpHIE
NMOHANO0ATCA 1 JalbHEWIIe NpOBEPKHM MPABUIBLHOCTU BBIMIOJHEHUS paboT
00yYaIOIIUMHUCH.

[TockonbKy OAHMM U3 TJABHBIX PE3YJIbTATOB PAOOTHl YUYUTENS B paMKax
BHEYPOYHOM JIEATETbHOCTH SIBJSIETCS IMYHOCTHOE PAa3BUTHE O0YUYAIOIIMXCS, YUUTEIIO
PEKOMEHIyeTCsl MpPU MPOBEACHUM 3aHATHH MO MpOorpaMMe aKTHBHO Yy4acTBOBATh
B JCSATENIbHOCTH OOY4YalOIIUXCS, KOHTPOJUPOBATH XOJA  BBINOJHEHUS HMH

AKCIIEPUMEHTAJIBbHON padOThl, HANPABIATh U KOPPEKTUPOBATH UX JEHCTBUA,



CBOCBPEMEHHO  YyKa3plBaTh Ha  OMMOKM W  HEAOYEThI,  IOJCKa3bIBaTh
U JIEMOHCTPUPOBATh MPABUIBHBIE CHOCOOBI BBIMOJHEHUS MPAKTUYECKON paldOTHI,
00Cy>KIaTh MPUYMUHBI U BO3MOKHBIE MOCIIEACTBUS JIOMMyCKaeMbIX omMOOoK. Bo Bpems
3aHATUH  HEoOXOOuMO  MOJAJEpPXKHUBaThb  JOOpOXKENaTelabHyl0  arMmocdepy
COTPYJHUYECTBA.

VYuyurento cienyer y4uuThIBaTh, 4YTO JIOTMKAa OCBOEHHUS IIPOIPaMMBI
MpernoiaraeT IMOCJIeAoBaTeIbHOEe M3YYCHHE MaTepuaja — CHadaja O0ydarouiuecs
JIOJKHBI OCBOUTH 0a30BbI€ MMPUEMBI 1 METOJIbI MPOBEACHUS (PU3UUECKUX U3MEPEHUI
¥ 00pabOTKHU MOTy4YaeMbIX PE3yJIbTAaTOB, & YXKE 3aTeM MPHUMEHATh UX Ha MPAKTHUKE
0 CXEME «OT MIPOCTOro K cloKHOMY». IloTomMy mpumepHas cxema HpOBEICHUS
3aHATUN IO IPOTPAMME MOKET OBIThH CJEIYIOIICH:

1) oOBsACHEHHE TEOPETUIECKOTO MaTepUalIa IO TEME;

2) TOATOTOBKA K BBIMOJIHEHUIO CaMOCTOSTEIBLHOW paboThl WM  PabOTHI
MpaKTUKyMa — OOCYXACHHE 3aJaHUs, YCTPOMCTBA SKCIIEPUMEHTAIFHOM yCTaHOBKH,
HEOOXOAMMOI0 TEOPETHMYECKOI0 Marephajia, IPUEMOB U METOIOB MPSMBIX
HKCIIEPUMEHTAJIbHBIX U3MEPEHUI, CIOCOO0B UX 00PAOOTKU U OLIEHKH MOTPEIIHOCTEN
U3MEPEHUN;

3) mpoBeaeHHE CAMOCTOSTEILHON paOOTHI HITH PA0OTHI IPAKTUKYMa, KOHTPOJIb
MPAaBIJIBHOCTH MPOBEICHUS U3MEPEHHUI;

4) oOpa®oTka  IOJYYCHHBIX  JKCICPUMCHTAJIBHBIX  JAaHHBIX,  OICHKA
IIOIPEITHOCTEN;

5) oOcyxaeHue pe3ysbTaTOB 00pa0OTKU TOJYYEHHBIX SKCIEPUMEHTAIBHBIX
JaHHBIX U IPOBEPKA UX MPABUIIbHOCTH.

B ciydae HexBaTKM BpeMEHU Ha peaan3aliio B Ki1acce MyHKTa 4 JaHHON CXEMBI
PEKOMEHYeTCsl  NPEUIOKHUTh  OOYYarOUIMMCSl  BBIMOJIHUTH  COOTBETCTBYIOLIHE
AeHCTBUS JIoMa, a MyHKT 5 peaau3oBaTh B Haudaje CJEAYIOLIEro 3aHsTHA,
aMb0 TMPOBECTH HEOOXOauMbIe OOCYXKIEHUS C OOydaloIMMHUCA B TMOPSAKE

WHIUBUTyIbHON PaOOTHI.



Conepxanue kypca «OCHOBBI (PU3HYECKOT0 IKCIIEPUMEHTA)

11KJIACC

3ansitue 1. Onenka BeJJMYMHBI TOPU30OHTAJILHOM COCTABJISIIONIE MATHUTHOM
HHIYKIHMU MATHUTHOTO NoJisi 3eMJiu

Ipakmukym

3aoanue. OueHUTE MOIYIb TOPUBOHTAIBHOM COCTaBISIIONICH BEKTOpa
MarHuTHOW MHIYKIIMH MarHATHOTO TTOJISI 3€MJTH.

Obopyoosanue. Kommac, conenoun (muamerp 10 cm, 150 BuTKOB),
71a00paTOPHBIN OJIOK MUTAHUS, TPAHCIIOPTHUP.

Kpamxkoe onucanue pewenus. TIpoBOIUTCS SKCIEPUMEHT MO OMPEACICHUIO
MIPOCTPAHCTBEHHOW OPHEHTAIIMH BEKTOPA WHAYKIIMM MAarHUTHOTO TIOJIS, CO31aBaEMOTO
Ha OCH COJICHOUJIA MPU CYNEPIO3UIIMA MATHUTHOTO TOJI 3€MJIM M1 MarHUTHOTO TTOJIS
COJICHOHIA, B 3aBUCUMOCTH OT CHJIBI TOKa B BUTKax cosieHoua. [1o 3Toit 3aBUCUMOCTH
OTpeNeNsieTCss MOAYJIb TOPU3OHTAIBHOW COCTABISIONICH BEKTOpa MAarHUTHOM
WHIYKITAA MarHUTHOTO TIOJIST 3EMITH.

Onucanue cxooicer pabomsr npakmukyma: [8], rmaBa Ne 4, mabopatopHas
paborta Ne 12.

3anstue 2. H3mepeHue 3aBHCHMOCTH BeJWYMHBI MATHMTHOH WHIAYKIMHU
MATHUTHOTIO MOJIS MATHUTA OT PACCTOSIHUSA

Ilpakmuxkym

3aoanue. I3yunte 3aBUCUMOCTb BEIMYMHBI MATHUTHON MHAYKITUM MAarHUTHOTO
IOJISL MTOCTOSIHHOTO MAarHWTa Ha €ro MpOJOJbHOM OCM CHUMMETPHUHU OT PACCTOSIHUS
MEKy HEHTPOM MAarHuta U TOYKOW U3MEPEHUN.

Obopyodosanue. ~ CMapToH ¢  NPEIyCTAHOBICHHBIM  IMPOTPAMMHBIM
obecriedyeHUEM I M3MEPEHHUS BEJIWYWHBI MArHUTHOTO TIOJS, MWJIMHAPUYECKUN
MAarHuT, JIMTHEWKA, MAJIAPHBIA CKOTY.

Kpamxoe onucanue pewenus. C moMOIIBIO TaTYUKOB cMapThOHA MTPOBOIUTCS
MNpAMOE U3MEPEHUE BEIWYMHBI MATHUTHOM WHIYKIMH MarHUTHOTO MOJISI Ha OCH

OUIMHAPHUYCCKOIO MarouTa B 3aBUCHUMOCTH OT paCCTOAHHA 10 HECTO.

3ansaTue 3. HaGi01eHue MATHUTHOTO THUCTEpe3nca

Ipakmuxkym
3aoanue.  HamortaiiTe  HECKOJIBKO  BHUTKOB W30JIMPOBAHHOIO  MPOBOJA Ha
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UWIMHAPUYECKYI0 YacTh Jankd IuraruBa. [logHecuTe Toper Jjanku OJIM3KO K
MOJIOKEHUIO  JIaTYMKa MarHUTHOro Tmoyis  MmoOunbHOTO  Tenedona. [lomait
ANEKTPUYECKUN TOK B TMpoBoA. V3MepbTe 3aBUCMMOCTh BEIUYUHBI WHIYKIIUU
MarHMTHOTO TOJISl Ha TOPIE JAnKd OT CHJIBI MPOTEKAIOIIEro 4Yepe3 MPOBOJA TOKa.
JUiss  3Toro BHaAyalle TMOBBIIIANTE 3HAYEHUs  CHJIBI  MPOTEKAIOIIEro  TOKa
JI0 MAKCUMAaJIbHO BO3MOKHOTO 3HAYEHUS], & TOTOM MOHMKANUTE A0 HYJIEBOI'O 3HAYCHUSI.
3aTeM CMEHHTE TMOJSIPHOCTh TMOMKIIOYCHHUS HCTOYHWKA TOKA W TIOBTOPUTE OIIBIT.
[TocTpoiiTe rpaduk, OMUCHIBAIOUIUN 3aBUCUMOCTbh BEJIMYUHBI MAarHUTHOW HHIYKIIMH
Ha TOpLE JaNKX OT CHJIbI IPOTEKAIOIIET0 Yepe3 MPOBOJI TOKA.

Obopyoosanue.  CmapTQOH C  MNPEAYCTAaHOBIECHHBIM  MPOTPAMMHBIM
oOecrieueHUEeM JIJIi M3MEPEHUsI BEJIUYMHBI MAarHUTHOTO IIOJIS, IITATUB C JABYMS
JanKaMmH, OJHAa W3 KOTOPBIX JOJDKHA OBbITh JKENE3HOM (MM APYrod >KeJIe3HbIN
CEpJIEYHUK), JTaOOpPaTOPHBIM HMCTOYHUK MUTAHUS, OJHOKUIBHBIM H30JIMPOBAHHBIN
MPOBOJI, BBIACPKUBAIOIINI MaKCUMaIbHBIA TOK  JTAOOPATOPHOTO  HMCTOYHHKA
MUTAHUSL.

Kpamxoe onucanue pewenus. Jlanka mTaTuBa O0OMaThIBAETCS HECKOJbKUMU
BUTKaMHU TOJCTOTO HW30JUPOBAHHOro TmpoBojga. C MOMOIIBIO J1IA0OPATOPHOIO
MCTOYHMKA MUTAHUS Yepe3 TIPOBOJ] MPOIMYCKAETCs dIeKTpuueckuii Tok. CHauanza Tok
MPOITYCKAIOT B OJHOM HAIPaBJICHUHM C TOCTCTICHHBIM YBEIUYCHHEM CHJIBI TOKa
U ee  TMOCIeAyIOUIMM YMEHbIIEHUEM, TOTOM NpoLeaypy  HOBTOPSIIOT JIJIst
MIPOTHBOIIOJIOKHOTO HamNpaBJIeHHs Toka. [Ipu 3ToM m3MepseTcs BeIWYnHA WHIYKIIAA
MAarHuTHOTO MOJISI Ha TOPIIE JIANKHW IITAaTUBAa C MOMOLIBI0O MOOHIIBHOTO TenedoHa.
CtpouTcsi 3aBHCHUMOCTh BEJIMYMHBI WHAYKIIMM MArHUTHOTO TOJS OT  CHJIBI
MPOTEKAIOIIETO Yepe3 MpoBoj Toka. OOCykaaeTcsi MOJyYeHHBIN IrpaduK U sIBICHUE

MAarouTHOI'O ruCTCpC3unca.

3ansarue 4. U3ydyenue padoThl 3JIEKTPOABUTATEIS U JUHAMO-MAIIUHBI (YacTh 1)
Jekyua «NeKTpoABUTATENb U dJIEKTporenepaTopy». O0cyxaaeTcst UICTOPUs
U300pETeHHST  DJICKTPOJBHUTATENII M COBEPIICHCTBOBAHUSA €r0  KOHCTPYKIIHH.
OnuckiBaeTcsi BHYTPEHHEE YCTPONCTBO 3JIEKTPOJIBUTATENS U AJIEKTPOreHEpaTopa.

PazbuparoTcs TeopeTHUecKue 3aa4u 10 TaHHOW TEME.

3ansiTue 5. U3yuenune padoThl 3JIEKTPOABHUIaTE/Is M IMHAMO-MAIIMHBI (YaCTh 2)
Ipaxkmuxkym
3aoanue. 1) TIpoBennuTte ceprro SKCIIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTD CHIIBI
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TOKa, Bblpa6aTBIBaCMOﬁ rescpaTropom, OT BCIIMYMHBI MOMCHTA CHIIBI, IIPHUIIOKECHHOI'O

K ero Baiy. 2) [IpoBenTe ceprro SKCIEPUMEHTOB M U3MEPHTE 3aBUCHMOCTD BEJTHIHHBI

HaMpsOKeHUS, TOJAHHOTO Ha AJIEKTPOABUTrATENb, OT YaCTOThl €ro BpalleHUAU
MEXaHUYECKON Harpy3KH €ro Baja.

Obopyoosanue. DNEKTPUYECKUNA MOTOPUMK C PEAYKTOPOM, HAOOp TIpy30B,
peocTar, COeIMHUTEILHBIE POBO/IA, TAOOPATOPHBIN HCTOYHUK MTUTAHUS, MYIbTUMET]
(ammiepMeTp), CEKyHIOMED.

Kpamxoe onucanue pewenus. ITpoBOIATCS ONBITHI 10 U3MEPEHUIO 3aBUCUMOCTH
CWJIbl TOKa, BbIpaOATHIBAEMOW T'E€HEPAaTOPOM, OT BEJIWYUHBI MOMEHTa CHJIbI,
MPUJIOKEHHOTO K ero Baiy. [IpoBoauUTCS ONBIT MO H3YyYEHUIO CBSI3M BEJIMYUH
HaIpsDKEHMS, TMOJAHHOTO Ha JJIEKTPOABUTaTENb, OT YacCTOTHl €ro BpAILCHHS
Y MEXAHWYECKOM HArpy3KH €ro Baja.

Onucanue cxodxcux pabom npaxmuxyma: 1) MexayHapoaHas OJUMITHAIA
0 AKcriepuMenTaabHoM pusuke 2018 r., 3a1aua « MOTOPUHK C PEIYKTOPOMY, ITYHKTHI
NoeNe 1-4; 2) MexnyHapoaHasi oJIMMIIUAJA 1O dKCIIEpUMEeHTanbHOU pusuke 2022 1.,
3anaya «DoHapby, MyHKTH NeNe 14,

3ansaTue 6. MHM3yyeHme 3aBMCHMOCTM TepUOAa KoJieOaHWiT JIMHEHKH
HA HUJIMHAPUYECKOH MOBEPXHOCTH OT PaJnyca ee KPpUBU3HbBI

Ilpakmuxym

3aoanue. Onpenenute XapakTep 3aBUCMMOCTU MEpHOJia KOJIeOaHuM JIMHEWKH,
MOJIOKEHHOW Ha IWIMHIPUYECKYI0 IOBEPXHOCTh, OT pajudyca KPUBHU3HBI 3TOU
HOBEPXHOCTH.

Obopyoosanue. Habop MMIMHAPOB pa3HOro pajauyca (Hampumep, pazindHbIe
LWIMHAPUYECKHAE COCY/IbI), TUHENKA, CEKYHJIOMED.

Kpamkoe onucanue pewenusa. IlpoBoguTcs cepusi NPSAMBIX H3MEPECHUM
3aBUCUMOCTH TIE€pHOJa KOJeOAHWM JIMHEWKH, MOJOKEHHOW Ha UUIUHIPUYECKYIO
IIOBEPXHOCTh, OT PaJWyca KPUBU3HBI ITOW MOBEPXHOCTU. VCHOJIB3YIOTCS METOJIBI
JMHEapHU3aluy U rpa@uueckoro aHajin3a 3KCIepUMEHTAIbHBIX TaHHbIX.
3anaTue 7. W3ydeHue 3aBMCHMOCTH AMIUIMTYABI KOJIeOAHHI NPYKHUHHOIO
MAasITHMKA OT BpeMeHH

Ipakmuxkym

3adanue. W3meppTe 3aBUCUMOCTb aMIUIMTYABI 3aTyXaloOUIUMX KojeOaHui
OPYXUHHOTO MasTHHKA OT BpeMeHHU. [IpoBepbTe rumoresy 00 3KCIOHEHIUATbLHOM

XapakTepe MOIy4YEHHOW 3aBUCUMOCTH.

11



Obopyodosanue. 1lpyxuHa oT 1uHaMoMeTpa ¢ mpeaenoMm usmepenuit 1 H, rpys
maccoi 150 r, cekyHioMep, ITaTUB ¢ JanKol U MypToii, IMHEIKa.

Kpamkoe onucanue pewenus. IIpoBOAMTCA OSKCHEPUMEHT IO MPSIMOMY
M3MEPCHHUIO 3aBUCUMOCTH aMIUIUTYIIBl 3aTyXarommX KoJeOaHWid TpPYyKUHHOTO
MasTHHKa OT BpeMmeHH. CTpoutcs TpaduK HCCICTOBAHHOW  3aBUCHMOCTH

B JIMHCAPHU30BAHHOM BHC.

3ansTue 8. U3MepeHne akTUBHOIO H PEAKTUBHOI'O CONPOTHBJICHUH KATYIIKU
HHAYKTUBHOCTH

Ilpakmuxym

3adanue. Cobepute 37IEKTPUUECKYIO LIETb U3 MOCIEI0BATEIBbHO COETMHEHHBIX
pe3ucTopa M KAaTylIKM WHIAYKTHUBHOCTU. IIpoBenute wW3MepeHHe 3aBUCHMOCTH
HaIpsKEHUS Ha PE3UCTOPE OT YACTOTHI IOJABAEMOTO HA ATy ILENb HANPSIKEHUS.
Ilo momy4eHHBIM JAHHBIM ONIPEACIIUTE AKTUBHOE COINPOTUBICHHE M PEAKTUBHOE
CONIPOTHUBJIEHUE KaTyIIKU UHAYKTUBHOCTH. PaccunTanTe MHAYKTUBHOCTD KATYIIKH.

Obopyoosanue. Karylika HWHIYKTUBHOCTH, PE3UCTOP C CONPOTUBIICHHUEM,
OJIU3KUM K aKTUBHOMY CONPOTHUBIICHUIO KAaTYIIKH UHIYKTUBHOCTH, COCIUHUTEIbHbBIC
pOBO/Ia, TEHEPATOp HU3KOW YacTOThI, OCHHLIOrpad MM BOJBTMETP MEPEMEHHOTO
HaIpsKEHUS.

Kpamkoe  onucanue  pewenus. CoOupaeTcsi  dIEKTpUUYecKas  LElb
M3 TIOCIENOBATEIbHO COCIMHEHHBIX PE3UCTOPAa M KATyIIKA WHIYKTHUBHOCTH.
Ha o5ty wnens mnonmaercs nepeMeHHoe HanpsbkeHue. IIpoBoaures usmepenue
3aBUCHMOCTH HANpPSDKEHUST HA PE3UCTOPE OT YacTOThl IOJABAEMOTO Ha ILEMb
HamnpspKeHUs (aMIUIMTyJa  HampsDKeHWs Ha  Bced  menmu  mocTosHHA). [lo
HU3KOYACTOTHOM oOnacTu Tpaduka omnpenensieTcss aKTUBHOE CONPOTHBIICHHE
KATYLIKH HHIYKTUBHOCTH, IO BBICOKOYACTOTHOW YaCTH ONPEAEIIAECTCS UHAYKTUBHOCTD

KaTYILIKH.

3anarue 9. 3yk. Ocumiiorpamma 3Byka. CrniekTp 3ByKa

Jlekuus «BBeneHre B dKCIIEPUMEHTAIBHYIO aKyCTHKY». BBOASTCS OCHOBHBIC
noHATHS aKycTHKW. OOCyXmaeTcss MeXaHHWKa paclpOCTPaHCHHUS aKyCTHYECKUX
konebanuii. BBomutcs moHsTME TOHa W 00eproHA. OOCYXTAIOTCS METOIBI
WCCJICIOBAHUS 3BYKOBBIX CUTHAJIOB.
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Ilpakmuxym

3aoanue. TlpoBenure cepui0 SKCHEPUMEHTOB [0 3alUCH  OCHUIUIOrPAMM
M CHEKTPOB TJACHBIX 3BYKOB OJHOM 4YacTOThl. ONUIINTE OCHOBHBIC OTIUYHS
B OCIIHJIJIOTpaMMax JiJIsl pa3HbIX TIIACHBIX 3BYKOB. OTBEThTE HA BOIPOC, JOCTATOYHO
JIM JI71s1 OTIMCAHUS KaKOT0-IM00 3ByYaHUs! OJTHOM JIUIIIb CIIEKTPOTPaMMbl?

Obopyoosanue. IlepcoHanbHBI KOMITBIOTEP € MHUKpO(oHOM win cMapThoH
C MPETyCTAaHOBJICHHBIM MMPOTPAMMHBIM 00€CIIE€UECHUEM.

Kpamxoe onucanue pewenus. IlpoBoguTcs  cepusi  SKCHEPUMEHTOB
O MOJyYEHUIO OCLHMJUIOTPAaMM M CIIEKTPOB TIJACHBIX 3BYKOB OJHOM YacCTOTHI.
[IpoBoauTCS CpaBHUTENBHBIN U KAUECTBEHHBIN aHATN3 OCIIMJIIOIPAMM U CIIEKTPOB.

Onucanue cxooicell pabomwsl npaxmuxyma: MexayHapoAaHas OJMMITHAIA 1O
sKcriepuMenTanbHoil pusuke 2017 r., 3amaua « AKYCTUYECKHE PE30HATOPHI», YacTh
Nel.

3ansaTue 10. Crosiune MexaHM4YeCKUE BOJTHBI

Jekyua «Ctosiane MexaHHMUeCKHe BOJTHBDY. OOCYXIaeTcss MEXaHHKa CTOSYUX
BOJIH B OJIHOMEpHOU cpeje. PaccmaTpuBaroTcs mMpuUMeEphbl Pa3IMYHBIX TPAHHUYHBIX
YCJIOBHIA.

Ilpakmuxym

3aoanue. Iloayiite B mpoOUpKY Tak, 4TOObl OHA Haydasia 3By4yaTb. [IpoBeaute
U3MEpEHHE 3aBUCMOCTH YaCTOThl OCHOBHOT'O TOHA U MEPBOT0 00€PTOHA BO3YLIHOTO
cToiba B MPOOHMPKE OT BBICOTHI ATOTO cToiba. J[JIs M3MEHEHUsT JIMHBI BO3AYIIIHOTO
CTOJI0a 3anoyHAiTe NpoOoUpKy Bo10M. OrnpenenuTe CKOpoCTh 3ByKa B BO3yXe€.

Obopyoosanue. IlepcoOHAIBHBI KOMIBIOTEP ¢ MUKPOPOHOM WM CMapTOH
C MPEeAYCTaHOBJIEHHBIM MTPOTPaMMHBIM OOecTieueHIeM, TPOOUpPKa, BOJa, TUHEHKA.

Kpamkoe onucanue pewenus. IlpoBoguTcsi  cepus  IKCIEPUMEHTOB
0 HW3MEPEHUIO0 aKyCTHMYECKOTO CIIEKTpa 3BYYaHHS MPOOUPKH, BO3HUKAIOIIETO
npu BAyBaHWHM B Hee Bo3ayxa. CTpouTcs JNHMHEAPU30BAaHHBIA TpadUK 3aBUCHMOCTH
YacTOThl OCHOBHOTO TOHAa M TMEPBOr0 00EpPTOHA OT  BBICOTHI  BO3AYIIHOIO
cTonba B mpobupke. [lo mosydyeHHBIM JaHHBIM OIpENENseTCs] CKOPOCTh 3BYKa
B BO3/YyXE.

Onucanue cxodiceii pabomuvl npakmukyma: MexayHapoAHAs OJUMITHAIA
no sKkcnepuMeHTanbHOM (usuke 2017 1., 3amaua «AKYCTHYECKHE PE30HATOPBI»,

qgacTh No 2.
13



3ansTue 11. U3Mepenne noka3aresi NpeJOMJIEHHS CTEKJIAa

Ilpakmukym Ne 1

3aoanue. Onpenenure NOKa3aTeab TPEJIOMIICHUS CTEKJISTHHOM MIIACTUHBI.

Obopyoosanue. IlpeameTHOE CTEKIIO, MUUIMMETPOBKA, Ja3epHas yKas3Ka,
JUHEUKH, IITATUBBI C JATKOU B My TOH.

Kpamxoe onucanue pewenus. IlpoBomurcs  cepusi  3KCIEPUMEHTOB
M0 M3YYCHHIO MEepEHANpaBICHUS JTyya CBETa, MaJal0IIero Ha OOKOBYIO MOBEPXHOCTD
PEIMETHOTO CTEKJa, B 3aBUCMMOCTH OT BBIOpAHHOTO yTriia majieHus. Beruucnsercs
MOKa3aTellb MPEJIOMIICHUs MaTepraa MIaCTUHBI.

Onucanue cxodiceu pabomuvl npakmuxyma: MexnyHapoaHas onuMIuaza
no skcnepuMeHTanbHOU (usuke 2021 1., 3amaga «OTpakeHHe, MPETOMIICHHE
Y TIPOITyCKaHHe», MyHKT Ne 4.

Ilpakmukym Ne 2

3aoanue. Onipeenure ¢ MaKCUMaJIbHOW TOYHOCTBIO MMOKA3aTENb TPEIOMIICHUS
MaTepHuaa IPU3MBbI.

Obopyoosanue. Ilpu3ma, nazepHast yka3ka, TpaHCIOPTHUP, IUITATUBBIL.

Kpamxoe onucanue pewenus. 1IpoBoAMTCS ONBIT MO  HU3MEPEHHUIO
MUHHUMAJIBHOTO yIja OTKJIOHEHUs Ja3epHOro Jiyda TPEYroJibHOM PaBHOCTOPOHHEH
npusMoil. Ilo modydyeHHOMY 3HAYEHMIO yrja pPAacCUNUTHIBAETCS I1OKA3aTelNb

IMPCIIOMIICHHA IIPU3MBEIL.

3ansTue 12. IlosiHOe BHYyTpeHHee OTPaKeHUe

Jekyua «llpumenenue d>@@exrta TMONMHOrO0  BHYTPEHHETO  OTPaKEHHS
B u3MepeHusix». OOcyxnaercs 3(PQGEeKT TMOJHOTO BHYTPEHHEIO0 OTPaKEHHS.
OnucelBalOTCSI MpPUEMbl 1O MCIMOJNB30BaHUIO 3TOro 3(Qexra mpu MNPOBEACHUU
ONTHYECKHUX U3MEPECHUM.

Ilpakmuxkym

3aoanue. Onpenenute Moka3aTesb MPEIOMIIEHUS MaTepuasa MpU3MBbl.

Obopyodosanue. CTeKIIsTHHAS IPU3Ma, JJa3epHas yKa3ka, JIMHEHKa.

Kpamkoe onucanue pewenus. IIpoBoauTcst oneIT 1mo HaOmMoAeHUIO 3(dexTa
MOJIHOTO BHYTPEHHETr0 OTPa)KEHHUS CBETa, KOTOPBIM paclpocTpaHsieTcs B MNpU3ME.
W3mepsitoTcss  mapameTpbl, OpU  KOTOPbIX jgocturaercs 3@dekr. Boruncnsercs
noKasareib MPEJOMIICHHUS MaTepHalia Ipru3Mbl.

Onucanue cxooicell pabomuvl npakmukyma: MexayHapoaHas oJauMIUaaa

1o sKcnepuMenTaibHol ¢pusuke 2021 r., 3apaya «Iucnepcus», myHkT Ne 1 [16].
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3ansatue 13. IlpoBepka ¢opmysbl TOHKOH JIMH3BI C TOMOIIBI) MeTOJa
napajiakca, NpUMeHEHHOT 0 JIS1 onpe/aeeHNs M0JI0KeHUsI H300pakeHus

Ipakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (POKYCHOE paCCTOSHUE
coOuparoiei JTUH3bI.

Obopyodosanue. Cobuparoriasi JIMH3a, ONTHYECKas CKaMmbsi (JTHO0 MepHas JIeHTa
U KpeTUIeHUE JUIsl TMH3BI), BE UIJIbI OT IIPHIIA (CO CTOYEHHBIM OCTPUEM ), IIJIACTHIIVH,
TOYEYHBIN HCTOYHHK CBETA.

Kpamxoe onucanue pewenus. OOcyxnaerca W JAeMOHCTpupyercs 3(dekt
napayuiakca. W3ydeHHbI 3(Q(GEKT HCHONb3yeTCsl IJs ONpEeAeNICHUs IOJIOKEHUS
M300paXeHHs] UCTOYHUKA CBETA C MAJOH CBETHMMOCTBIO, MOTYYCHHOTO C MOMOIIBIO
cobuparomeid auH3bl. [0 HECKOJBKMM ONBITAM pPAacCUUTHIBAEeTC (HOKYCHOE

PAacCTOSIHUE JINH3BI.

3ansaTue 14. U3mepenue poKyCHOro pacCTOSIHUS PacceuBaOILeil JIUH3bI

Ilpakmuxkym

3aoanue. Ompenenure ¢ MaKCUMaJIbHOM TOYHOCTHIO (DOKYCHOE pPACCTOSHUE
paccenBaroIICil JTUH3BI.

Obopydosanue. PaccewBaromasi JuH3a, coOWparonias JIMH3a, ONTHUYECKas
CKaMmbsi (TMOO MepHasi JICHTa W KPEIUICHHS IJisl JIMH3), JUCT KapTOHA, HOXKHUIIBI,
TOYCUYHBIN NCTOYHUK CBETA.

Kpamxoe onucanue pewenus. O0Cyx)aarTcs NpueMbl U3MEPEeHHs] (OKYCHOTO
paccTostHUSl ~ pacceuBaromie JuH3bL.  [IpoBOAMTCS  OMBIT MO  MOJYYCHHUIO
JIEHCTBUTEIHHOTO N300paKEHHSI B PACCEHBAIOIICH JIMH3E MTyTEM CO3aHUS C TIOMOIIBIO
coOuparomieid JMH3BI MHHUMOTO HWCTOYHHMKA IS  PAacCEMBAIONIEH  JIMH3BI
Tak)ke TPOBOIUTCS ONBIT IO HAOIOJACHHIO PACXOMASIIETOCS CBETOBOTO ITydKa,
00pa30BaHHOTO CBETOM, H3JIYYCHHBIM TOYEUHBIM HMCTOYHUKOM U MPOIIEIIIAM
Yyepe3 paccerBarollyl0 JMH3Y, Ha KOTOpYI0 HakiieeHa auadparma. [lo pesynbraram
MOJIYYCHHBIX JKCIICPUMCHTOB PACCUUTBHIBACTCS ONTHYECKAs CHJIa PaCCEHBAOIICH
JIUH3HIL.

Onucanue cxooicetl pabomsr npakmukyma: [8], rmaBa Ne 5, maGopatopHas
pabota Ne 12.
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3ansaTtue 15. Onpenesnenne AJIUHBbI BOJHbI JIa3ePHOr0 M3JIy4YeHHS € MOMOIIbIO
cxembl FOHra

Ilpakmuxym

3aoanue. llpuaymaiiTe SKCIEPUMEHTAIBHYIO YCTAHOBKY, ITO3BOJISIONIYIO
HaOmoAaTh WHTEPPEPEHIIMOHHYI0 KAapTUHY OT CBETOBOTO W3IyYCHHs Jasepa.
Onpenenure JJIMHY BOJHBI U3TYyUYEHUS JA3€PHON YKa3KHU.

Obopyodosanue. JlazepHas ykaska, HUTKa, (oyibra, OyJIaBKH, SKpaH, pyJIeTKa.

Kpamrxoe onucanue pewenus. JIByMs CBS3aHHBIMH HUTKOW OylaBKamu
MIPOKAJIBIBAFOTCS JIBa OJM3KOPACIIONOKEHHBIX OTBEPCTHUS B ATFOMUHUEBOU MHINECBON
dounbre. [lomydeHHBIE OTBEPCTUSI OCBEMIAIOTCS JIa3€pHBIM IMy4YKOoM. B mpormeaiem
cBeTe HabmrogaeTcst nHTepdepeHIIMOHHAs KapTruHa. [10 paccTostHIIO MEX Ty ITOI0caMu
UHTEP(PEPEHIIMOHHON KAapTUHBI M PACCTOSHUIO MEXAYy OTBEPCTHSIMU B (ojbre
PacCUYMTHIBACTCS ITTMHA BOJIHBI CBETA B JIA3€PHOM ITyUKE.

Onucanue  cxodcell  pabomvl  NpaKmMuKyma:  3aKITIOYUTENBHBIA  ATal
BCEPOCCUMCKON oMU bl KOIBHUKOB 10 pusuke 2000 r., 11 knacc, 3amaya Ne 1.

3ansaTue 16. U3yuenue cmekTpa cBeTa Pa3jiMYHbLIX HCTOYHMKOB € MOMOUIbIO
AU(PPAKIHOHHOM PeIIEeTKH

Ilpakmuxym

3aoanue. llpunymaiite, coOOEpUTE U ONUIINTE SKCIEPUMEHTAIIBHYIO YCTAaHOBKY,
HIO3BOJISTFOLLYIO ITOJIyYUTh ONITUYECKUI CIIEKTP U3JIyYEHHsI CBETA PA3IMYHBIX HICTOUHUKOB.
IIpoBenuTe Hccnen0BaHUE CIIEKTPOB NPEAJIOKEHHBIX BaM HCTOYHHUKOB CBETA.

Obopyoosanue. JIndpakironHas perieTka, GoHaph C JaMIION HaKaJIWBaHUS,
CBETOAMOIHBIN (hOHAPBH, TA30pa3pPsIAHAS JaMIIOUKa, YKpaH, quadparma, MepHas JCHTA.

Kpamxoe onucanue pewenus. 1IpoBoguTcs  cepus  DKCIIEPUMEHTOB
M0 HaOMIOJAEHUIO ONTHYECKUX CHEKTPOB H3IY4YEHUS HCTOYHUKOB CBETa pa3HOU
npupoabl. [IpoBoauTCs: CpaBHUTEIBHBIN U KOJTUYECTBEHHBIN AHAIU3 ITUX CIIEKTPOB.

Onucanue cxooicell pabomuvl npakmukyma: MexayHapoaHas oJaUMIIUaAa

1o skcrnepuMenTanbHol ¢usuke 2018 r., 3agaya «CexTpy».

3anaTue 17. UcciaenoBanue 3aBUCHMOCTH MHTEHCHBHOCTH CBEYeHHMS CBETOANOA
OT CHJIBI IPOTEKAIOLIEr0 Yepe3 Hero ToKa

Ilpakmuxkym

3adanue. V3MepbTe 3aBUCUMOCTb MHTEHCHBHOCTH CBEUYEHMSI CBETOAMOAA
OT CHWJIbI NPOTEKAIOIIET0 4Yepe3 Hero Toka. Onpenenure XapakTep H3MEPEHHOU

3aBUCUMOCTH.
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Obopyoosanue. CmeTonmuoj, MOKCMETp (Wid cMapTPoH C  JATIHKOM
OCBEIIIEHHOCTH), JIabopaTOopHbIH OJIok muTaHus (WM aBe Oarapeiiku AA, peocrar
U MYJIBTUMETp), COSAMHUTEIHHBIC TIPOBO/IA.

Kpamkoe onucanue pewenus. TIpoBOAMTCA JKCHEPUMEHT IO MPSMOMY
U3MEPCHHUIO 3aBUCHUMOCTH HMHTEHCUBHOCTH W3TYYCHHUS CBETOAMOAA OT CHIIBI
npoTeKarouiero 4epe3 Hero Toka. CTpouTcs rpaduKk MOITYyYEHHOM 3aBUCHMOCTH.
Omnpenensercsa xapakTep 3aBUCUMOCTH.

3anusatue 18. HaOiioneHue wu30UpaTeIbLHOCTH BHYTpeHHero ¢orodddexrta
K JJIMHE BOJIHBI CBETa

Ilpakmuxym

3aoanue. Y CTaHOBUTE JIBa CBETOIMOIA IPYT HAMIPOTUB JipyTa. M3yuuTe siBJIeHUE
BO3HUKHOBEHUs (OTOTOKa B oOcBemaeMoMm cBetoauonae. s 3Toro usmepbTe
3aBUCUMOCTH CHJIBI (DOTOTOKA OT HAMNPSDKEHUSI HA CBETOJMOJIE, BBITIOJIHSIONIEM POJIb
UCTOYHMKA cBeTa. [loBTOpUTE ONIBIT, NPUMEHSs B KAaueCTBE HMCTOYHUKOB CBETA
CBETOJIMOABI, JAIOIINE CBET C pa3HbIMU JUIMHAMU BOJH. Omnpenenure yCIoBHS,
IIPY KOTOPBIX B OCBEIIAEMOM CBETOJIUOE BO3HUKAET (POTOTOK.

Obopyoosanue. Tpu mapbl CBETOIUOJIOB PAa3HBIX I[BETOB (KpacHbIC, 3€JICHBIC
U CUHUE), OJIOK TUTAHUSI CBETOAMO1a-OCBETUTEISI, MYJIbTUMETD.

Kpamxoe onucanue pewenus. JIpa cBeToauona yCTaHABIMBAKOTCS HAIPOTUB
apyr apyra. Yepe3 OOWH CBETOAMOJ NPOMYCKAETCA TOK OT MCTOYHHUKA MUTAHUSL.
N3yuaercss sBieHHME BO3HUKHOBEHHUS (POTOTOKA BO BTOPOM  CBETOIHUOJIE.
OGHapyxuBaetcsi, 4To (OTOTOK BO BTOPOM CBETOJMOJIC BO3HHMKAET TOJIBKO
MPA OCBEIIEHUH €r0 CBETOAMOJOM C JJIMHOW BOJIHBI, MCHBIIEH WM PABHOU JIJIMHE
BOJIHBI, HA KOTOPYIO PACCUMTAH OCBEUIAEMbIN CBETOIHO/I.

Onucanue cxooicetl pabomul npakmuxyma: MexayHapoaHas OJIUMIIHaAA
o skcnepumenTtaibaoil Gusuke 2020 r., 3agaua «Onronapa» [17].
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MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA BHEYPOYHOM
AEATEJABHOCTHU «OCHOBbBI ®PU3UYECKOI'O SKCIIEPUMEHTA)>

JIMYHOCTHBIE PE3YJIBTATHBI

B cghepe epascoanckozo ocnumanus:

TOTOBHOCTH BECTH COBMECTHYIO JEATEILHOCTh B MHTEpPECaX TPakaaHCKOTO
o0l11ecTBa, y4acTBOBAaTh B CAMOYIIPABICHUHN B 00pa30BaTENbHON OpraHu3alluu;

YMEHHE B3aUMOJICHCTBOBATh C COLMAJIbHBIMA HHCTUTYTAMH B COOTBETCTBUU
C UX (PYHKIUSIMU ¥ Ha3HAYCHHUEM.

B cghepe nampuomuueckozo socnumanus:

c(OPMUPOBAHHOCTH POCCUMCKOMN TPakIaHCKON UIEHTUYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHWE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTIKEHUSM
POCCHUNCKHUX YYEHBIX B 00JIaCTH (PU3UKU U TEXHUKH.

B cghepe oyxoeno-npascmeennozo éocnumanusi:

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh ~ OILICHMBAaTh  CUTYallMI0 U [PUHUMATh  OCO3HAHHBIE
pElICHUsl, OPHUEHTUPYACh HA MOPAJbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH,
B TOM YHCIIE B ICITEILHOCTH YYE€HOTO;

OCO3HaHUE JINYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYMBOIO OYyLIETro.

B cghepe acmemuueckoeo ocnumanus:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKIIIOUasl 3CTETHUKY Hay4HOIO TBOPYECTBA,
MpUCyLIEro (pU3nYECKOil HayKe.

B cghepe mpyoosoco socnumanus:

UHTEpPEC K pasnuyHbiM  cdepaM  TpOoPECCHOHATBHON  JesATEIbHOCTH,
B TOM YHKCJI€ CBSI3aHHBIM C (DPM3MKON M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM
BbIOOp Oyayuieit npodeccun U peanr30BbIBaTh COOCTBEHHbIE KU3HEHHbIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U caMOOOpPa30BaHMIO B 00JjacTu
(GU3MKY Ha TPOTSKSHUH BCEH JKU3HU.

B cghepe sxonocuueckozo éocnumanus:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYPhl, OCO3HAHHME TJI00AIBHOTO
XapakTepa dKOJOTHYECKHUX MpooiieM;

IUIAHUPOBAHUE M OCYUIECTBIICHUE JIEMCTBUAN B OKPYKAKOIIEH Cpelle HA OCHOBE
3HAHM LeJIEW YCTOMYMBOIO Pa3BUTHS YEJI0BEUECTBA;

paciIMpeHHe OMbITa JESTEIIbHOCTH SKOJIOTMYECKOM HallpaBI€HHOCTH Ha OCHOBE

UMEIOIIHNXCS 3HAaHUH 10 (PU3MKe.
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B cghepe yennocmu nayunozo nozHanus.

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKH;

OCO3HaHWE IIEHHOCTU HAyYHOM JesATeIbHOCTH, TOTOBHOCTh B IIpollecce
U3y4eHUs (U3MKHU OCYIIECTBISATH MPOCKTHYIO M UCCIIENOBATEIBCKYIO JIEATEIHHOCTh

HHINBUAYAJIbHO U B I'PYIIIIC.
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METAIIPEAMETHBIE PE3YJIbTATbBI
Ilo3naBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:

ba3oBble JJornueckue JecTBUA:

CaMOCTOSITEIIFHO dbopmynIupoBath  H aKTyaJIM3UpPOBATh npo0emy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENETATh LIENU JACATEIIBHOCTH, 3aJaBaTh IAapaMeTpbl W KPUTEPUH HX
JIOCTHIKCHMS,

BBISIBJISITh 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PU3HMUYECKUX
SIBJICHUSX

pa3pabarpiBaTh IJIaH PEIICHUS MPOOJIEMBI C YUYETOM aHaIu3a UMEIOITUXCS
MAaTEpHUaJIbHBIX U HEMAaTEPHAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JIESITEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLICHUBATh PUCKU MTOCIEACTBUN IESITEIbHOCTH;

KOOPAMHUPOBATH U BBIMOJHITE pabOTy B YCIOBHUSIX PEATBLHOI0, BUPTYaIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBAaTh KPCATHUBHOC MBIIIJICHUC IIPU PCIICHHUH KU3HCHHBIX HpO6J’IGM.

ba3zoBble ucciaenoBare/ibCKue 1eHCTBUSA:

BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUCBBIMA TOHATHIMH M METOJaMHU
(bu3nuecKoil HayKu;

BJIQ/ICTh HABBIKAMH Yy4e€OHO-HCCIIEIOBATEIBCKON M MPOEKTHOM JEATEIHHOCTU
B o0nacTu (hU3UKHU, CIIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB pelieHus 3a1ad (U3MUECKOTO COJEPKAHMs, MPUMEHEHHIO Pa3INYHbIX
METO/IOB ITO3HAHMSI;

BJIQJCTh BHUJAMH  JIEATETBHOCTH 10 TIOJYYCHHIO  HOBOTO  3HAHWI,
€ro HHTepIpeTaluy, MNpeoOpa3oBaHUI0 U TPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YUYE€OHBIX IMTPOEKTOB B 00acT (PU3MKH;

BBISIBIIATh TIPUYUHHO-CJIC/ICTBEHHBIC CBSI3M W aKTyallM3WpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUS, HAaXOUTh apTyMEHTBI ISl TOKA3aTeIbCTBA CBOUX

YTBEPKAECHUM, 33/1aBaTh apaMeTPbl U KPUTEPHUU PELICHUS;
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aHAJIM3UPOBaTh TIOJYYEHHbIE B XOJI€ PEIICHHUS 33Ja4d  PE3yJbTaThl,
KPUTUYECKH OLIEHHBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (opMylIHpoBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbLHOU
JESTEIBLHOCTH, B TOM YHCIIC TPU U3YYCHUH (PU3UKHU;

JaBaTh OLEHKY HOBBIM CUTYaIMsIM, OLIEHUBATH MPUOOPETEHHBIHN OIIBIT;

YyMEThb NEPEHOCUTh 3HAaHUA MO (QHU3UKE B MPAKTUYECKYI0 001acTb
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC UJEH, IPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI H PELICHUS;

CTaBHUTDb HpO6JI€MBI M 3a/1a4u, JOITYCKArOIKUC aJIbTCPHATUBHLIC PCIICHMA.

Pab6ora ¢ unopmanueii:

BIIQ/ICTh HAaBBIKAMH TOMydeHUS HHPOpMAIMH (PHU3MUIECKOTO COAEp>KaHUsS
U3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIIATH IOMUCK, aHAJIU3,
CHUCTEeMATHU3alMI0 W WHTEpIpeTaruio HHPOPMAIUN Pa3IUYHBIX BHIOB U (HOpM
IpEICTaBICHUS;

OLIEHUBATh JI0CTOBEPHOCTh MH(OpMALIUY;

UCTIOJb30BaTh  CpeICTBa  HMH(DOPMALIMOHHBIX U KOMMYHMKAI[MOHHBIX
TEXHOJIOTUNA B PEUICHUU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OpPraHU3aI[MOHHBIX
3a/a4 ¢ COOJI0/ICHHEM TpeOOBaHUM IPTrOHOMUKH, TEXHUKH O0€30MAaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX M ATHUUECKUX HOPM, HOPM HHPOPMAIMOHHOM
0e30I1acHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COACPIKAHMSI B PA3IMYHBIX (DOpMaTax ¢ yueToM
Ha3HauyeHUsl MH(GOPMAIIMK U LIENEeBOM ayAUTOPUH, BBIOMpas ONTUMAJIbHYI0 (opMy

IMPpCACTABJICHUA U BU3YaJIN3allUH.

KommyHukaTuBHBIE YHUBEpPCAJbHbIEC Y4eOHbIC TCHCTBHSA:

OCYILIECTBIIATH OOIIIEHUE BO BHEYPOUHOU JCATEILHOCTH;

pacno3HaBaTb NPEAIIOCHIIIKHA KOH(l)J'II/IKTHBIX CI/ITyaI_II/Iﬁ n CMATYATh KOH(i)J'II/IKTBI;

Pa3BCPHYTO H JIOTUYHO H3JIaraTb CBOIO TOYKY 3PCHHA C UCIIOJIL30BAHHUCM
SI3BIKOBEBIX CPCICTB,

ITOHUMATb M UCII0JIL30BATh MPCUMYIIICCTBA KOMaH)IHOI\/'I u HHHHBHHY&HBHOﬁ
paboTHI;

BbIOMpATh TEMATUKy U METOJbl COBMECTHBIX JACUCTBUN C YUETOM OOIIUX

HHTCPECOB U BO3MOKHOCTEHU KaXXa0ro 4jJ€Ha KOJIJICKTHUBA,
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NPUHUMATh  L€IM  COBMECTHOW  JEATEIBbHOCTH, OpPraHU30BBIBATH W
KOOPJIMHUPOBATh JCUCTBUS 10 €€ JOCTHXEHHIO: COCTAaBIATh IUIAH JICVCTBHM,
pacrpenensaTb POl C Yy4eTOM MHEHHMM YYacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OIICHWBATh KAYECTBO CBOETO BKJIAAA M KAXKIOTO YJACTHUKA KOMAHIbI B OOTIIHIA
PE3yNbTAT MO pa3paboTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE TPOEKTHI, OIECHUBATH MAEHW C TIO3UIUU HOBHU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh  MO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B  PaA3IUYHBIX

CUTyalusx, IIpoOABJIATb TBOPUYCCTBO U Boo6pa>1<eHHe, OBITH HWHHUIIKMATUBHBIM.

PerynsiTuBHbIe YHUBEpPCAJbHbIC Y4eOHbIC ACCTBUIA:

Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh TO3HABATENBHYIO JESATEIBHOCTh B 00JacTU
(u3MKH, BBISBIIATH MPOOJIEMBI, CTABUTh U (POPMYJINPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIBHO COCTABJIATH IJIaH PEIIECHUS pACUETHBIX U KAYECTBEHHBIX 3aj1ay,
IUIaH BBINIOJIHEHUSI MNPAKTHUYECKOM paboThl € YYE€TOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUM;

JaBaTh OIEHKY HOBBIM CUTYaIIUsIM;

paciipsaTh paMKd Y4YeOHOro MpeaMeTa Ha OCHOBE JIMYHBIX NMPEANOYTCHUN;

JienaTh OCO3HAHHBIM BBIOOP, APTYMEHTUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a peleHue;

OLICHMBATh PUOOPETECHHBIN OIIBIT;

Croco0CTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO APYIULIMK B 00JIaCTH PUBHKH,

MTOCTOSTHHO TMOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIN YPOBECHb.

CaMOKOHTPOJIb, SMOLMOHAILHBI HHTEJLJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYalUsM, BHOCUTb KOPPEKTUBBI B IE€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEJIAM;

BJIa/IETh HABBIKAMU MO3HABATENILHON pe(IIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM U MBICIIUTEIIBHBIX POLIECCOB, UX PE3YyJIbTATOB U OCHOBAHUM;

HCIIOJIb30BaTh MpPHUEMbI pediiekcuu IJis OLEHKU CUTyallud, BbIOOpa BEPHOTO
pelieHus;

YMETb  OLIEHMBAaTb PUCKU U  CBOCBPEMEHHO IIPUHUMATh  PELICHUS
10 UX CHW)KCHUIO;
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IIPUHAMATh MOTHMBBI M apryMEHThl JPYTUX IIPU aHAJIU3E€ PpPE3YyJIbTaTOB
NEATEIIbHOCTH;

MIPUHUMATh Ce0s1, MOHMMAasi CBOM HETOCTATKU U JOCTOMHCTBA;

[IPUHUMATh MOTHUBBI M apryMEHTBl APYIMX IIPU AaHaIUu3€ pe3yJbTaToB
NEeATEIIbHOCTH;

MpHU3HABATh CBOE MPABO U MPABO JPYTHX Ha OMIMOKH.

IHHPEAMETHBIE PE3YJIBTATbBI

K xonny 11 knacca oGyyaromuiicss HAy9UTCS:

NOHUMATh POJib (PU3UKH B SKOHOMHUYECKOM, TEXHOJOTMYECKOU, COIMATbHOU
1 OTUYECKOH chepax JesITSIBHOCTH YEI0BEKa, POJIb U MECTO (PM3UKH B COBPEMEHHOM
HAy4YHOM KapTUHE MHpa, 3HAYCHUE OMNHUCATENIbHOW, CHUCTEMaTU3UPYIOUIEH,
OOBSCHUTENFHON ¥ MPOTHOCTUYECKON GyHKUMNM (Pu3ndeckoil Teopuu, poJib
dusnueckoii Teopun B GOPMHUPOBAHUU MIPEACTABICHHUM O (DU3UUECKOIN KapTUHE MUDPA,
MecTO (U3MUYECKOW KApTHHBI MHpa B OOIIEM pSAIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MMPEJCTABICHUIN O IPUPO/IE;

pasnuyaTh YCJIOBHS TMPUMEHUMOCTH HM3YYCHHBIX MOJCIECH (U3MYECKUX Tel
Y TIPOIIECCOB (SIBJICHUI);

paznuyaTh ycioBHs (TpaHHUIbI, 00JIaCTM) TNPUMEHUMOCTH HM3YyUYEHHBIX
(bu3HUEeCKNX 3aKOHOB, TOHUMATh BCEOOIUN XapakTep (PyHIaMEHTaTbHBIX 3aKOHOB
¥ OTPAaHUYCHHOCTH MCIIOJIb30BAHMS YaCTHBIX 3aKOHOB,;

aHAJIM3UPOBaTh W OOBACHATH DJCKTPOMATHUTHBIC, KBAHTOBBIC TIPOIIECCHI
U SBJIICHHS, WCIOJB3YsSd OCHOBHBIE TIOJIOKEHUS W 3aKOHBI JJICKTPOIUHAMUKH
¥ KBaHTOBOU (PU3UKH;

OTHCHIBATH U3yUCHHbIE (PU3MUECKUE MPOIIECCHI U SIBIICHUS;

OOBSCHATh OCOOCHHOCTH TIPOTCKAHUS M3YYCHHBIX (DU3MUCCKUX SIBJICHHIA,

IPOBOJIUTH MCCIICIOBAaHUE 3aBUCUMOCTEH (PU3NUSCKUX BEIIMYUH
C HWCIOJB30BAHUEM TMPSMBIX W3MEPEHH, TMPH STOM KOHCTPYHUPOBATH YCTAaHOBKY,
(UKCHPOBATh PE3yJbTATHI MOTYYCHHON 3aBUCUMOCTH (DH3NYCCKUX BEIIMYWH B BHJIC
rpa@uKoOB ¢ y4eTOM aOCOIOTHBIX TMOTPEITHOCTEH W3MEPECHHM, JejaTh BBIBOJBI
10 pe3yJbTaTaM HCCIEA0BaAHNUS;

IIPOBOJUTH KOCBEHHBIC M3MEPEHUS (PU3MUECKHUX BEIMYMH, P 3TOM BBIOUPATH

ONTUMAIbHBIM MCTOZA H3MCPCHUA, OLCHUBATDH a0COJIIOTHBIE M OTHOCHUTENLHBIE
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MOTPCITHOCTH IPAMBIX 1 KOCBCHHBIX HSMGPGHHﬁ;

IPOBOJWTH ONBITBI MO TMPOBEPKE MPEIJIOKEHHOM THUIOTE3bl:  IUIAHUPOBATH
AKCIIEPUMEHT,  cOOMpaTh  AKCIIEPUMEHTAJbHYI0  YCTAaHOBKY,  aHAJIU3UPOBATH
NOJIyYEHHBIE PE3YJbTaThl M JE€JaTh BBIBOJ O CTaTyc€ MPEUIOKEHHOW THUIOTE3bI;
coOmofath mpaBwia O€30MacHOro TpyAa MpU  HPOBEACHHUH  HCCIEIOBaHUU B
pamMKax IpaKTUKyMa u y4eOHO-UCCIIEeI0BATENLCKON JEATEIIBHOCTH C
HCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1a00OPaTOPHOro 000pyAOBaHUS;

pelaTh pacyeTHBIC 3aJja4M C SBHO 33JJaHHOM U HESIBHO 3aIaHHON (PU3NUeCcKOi
MOJIENBIO;

pemaTh KaueCTBEHHBIE 3a/layd, TPEOYIOIINe NMPUMEHEHUS 3HAHUN U3 pa3HbIX
pa3nenoB Kypca (M3MKH, a TaKKe HWHTErpaluy 3HAaHUU W3 JPYTrUx MpPEeAMETOB
€CTECTBEHHO-HAYYHOI'0 LHKJIA: BBICTPAWBATh JIOTMYECKYIO LIETIOYKY PaCCyKJICHUN
C OIOPOM Ha U3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHMUS;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS I OOBSICHEHUS] OCHOBHBIX IPUHIIUIIOB
paboThI U3MEPUTENBHBIX TPUOOPOB;

aHAJIM3UPOBaTh M OLIEHUBATH MOCIEICTBUS OBITOBOM M INPOU3BOICTBEHHOMN
JESTEIbBHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMH MPOIECCAMU, C TO3MLMN
JKOJIOTUYECKON 0e30MacHOCTH, peICTaBlICHUN 0 palMoOHAIbHOM
IPUPOJIONIOJIB30BAHNM, @ TAKXKE PAa3yMHOM HCIOJIb30BaHUU JIOCTHKEHHM HayKH
Y TEXHOJIOTHH JJIsl JAIbHEHIIIETO Pa3BUTHS YEJI0BEUSCKOr0 00IIeCTBa;

MPUMEHATh PAa3IUYHbIE CMOcoObl paboThl ¢ HHOpManuend (U3NIECKOro
COJIEp)KaHUsI C HCIIOJIb30BAHUEM COBPEMEHHBIX MH()OPMALIMOHHBIX TEXHOJOTHUH,
IIPU 3TOM HCIIOJIb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKA,
nepepadoTKU | TPEAbSIBICHUS Y4YeOHOW M Hay4YHO-TIOMYJSIpHOW HWH(OpMaIuu,
CTPYKTYPUPOBAHMSI U WHTEpHpeTauud WHGOpPMAIMHU, MOJTYYEHHOU W3 pazIuyHbIX
MCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyl0 MH(OpPMAIMIO U OLEHUBAThH
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HAa OCHOBE aHajau3a
UCTOYHHKA HUH(POPMALINH;

MPOSIBIIATh OPTAaHU3ALMOHHBIE W MO3HABATEIbHBIE YMEHUSI CaAMOCTOSITEILHOTO
OpUOOpPETeHUs] HOBBIX 3HAHMM B TMPOLECCE BBIIOJHEHHUS MNPOEKTHBIX M Y4eOHO-
UCCIIEI0OBATEILCKUX padoT;

paboTath B rpynIe ¢ UCIOJTHEHUEM PA3IUYHBIX COLMATBHBIX POJIEH;

NpOSIBIIATh MOTHUBAIMI0O K Oyaymed mpodecCHOHAIbHOW —N1eATeIbHOCTH

o CHEUUATIBHOCTSIM (U3UKO-TEXHUYIECKOTO npodus.
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11KJIACC

Haumenosaunue
Ne KommuecTBo
pa3/iesioB U TEM [IporpamMmmuoe coaepxkaHue
/o 4acoB
y4eOHOro mpemMera

Paznen 1. DiekTpoamHaMuKa

1.1. OneHka BeTUYUHBI 2 MarnautHoe nose. Bektop
TOPU30HTAIBLHOM MAarHuTHOM MHAYKIUU. [TpuHImn
COCTAaBJISIIOIICH CYIEPIIO3UIIMN MATHUTHBIX IMOJIEH.
MAarHUTHOM MHAYKIUA JIMHUY MarHUTHOW UHYKIIAH.
MarHuTHOTO II0JIS MarauTHoOE 1oJI€ KaTyIKU
3emiu (MPaKTUKYM) C TOKOM

XapakTepuCcTUKa ACATEIbHOCTH

00yJaronuxcst

Onepuposams NOHAMUAMU. MAaTHUTHOE
110JI€, BEKTOP MarHUTHON MHIYKIIWH,
JIMHUM MarHUTHON UHIYKIMH.
Ymemwv GopMynupoBaTh MPUHITUIT
CYINEPIIO3UIIMM MarHUTHBIX MOJIEH,
n300paxkaTh JUHUA WHITYKITUN
MarHMTHOTO MOJIsl KaTYIIKU C TOKOM,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

Ilpusooums npumepvl TPUPOTHBIX
00BEKTOB U TEXHUYECKUX YCTPOUCTB,
SIBJISIOINXCS UCTOYHUKAMHU
ITIOCTOSSHHOTO MarHUTHOTO ITOJISL.
IIpumensames TPUHIMUII CYNIEPTIOZULIUH
MarHuTHBIX ITOJICH.

Hccnedosams IpOCTPaHCTBEHHYIO

OPHEHTALIUIO BEKTOPA MHIYKLIUN
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MarHuTHOTO TOJISI, CO3/1aBA€MOI0
Ha OCH COJICHOWJIA IIPH CYNEPHO3ULUU
MarHUTHOTO MOJIsl 3€MJIM U MAaTHUTHOTO
II0JIS1 COJIEHOU/1a, B 3aBUCUMOCTH

OT CHJIbI TOKa B BUTKAaX COJIEHOU]IA

U UHMEPNPemupo8ams TOJTy4CHHbIE
pEe3yJbTaTHI.

Onpedensime 1O pe3yJbTaTaM
MPOBEJAEHHOI0 AKCIIEPUMEHTA MOAYJIb
TOPU30HTAIBHOM COCTABIISIOLICH
BEKTOpA MAarHUTHON MHIAYKIIUH
MarHMTHOTO MOJis 3eMJIH, OIIEHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENIHOCTh U3MEPEHHOM (pr3nyecKomn
BEJINYMHBI.
Hcnonvzoeams KOMIIAC, COJICHOU,
1ab0paTOPHBIN OJIOK MTUTAHUS,
TPaHCHIOPTHUP.
Pewams 3anaun Ha npuMEeHEHUE
MPUHIIUATIA CYTIEPIIO3UITUU MAarHUTHBIX

OJIEN
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1.2.

N3mepenne
3aBUCHUMOCTH BEJINYNHBI
MarHUTHOW MHyKLIIHH
MarHuTHOTO I10JIS
MarHuTa OT PacCTOSTHUSA

(IpaKkTUKyM)

MarnautHoe nose. Bekrop
MAarHUTHOM MHAYKLIUU. JIMHUK
MAarHMTHOM MHAYKIMHA. MaraHuTHoe

I10JIC MOCTOAHHOI'O MarHuTa

Onepuposams noHamusAMuU: MarHUTHOE
T0JIe, BEKTOP MarHWTHOW WHIYKIIHH,
JMHAA MarHUTHOW WHTYKITHH.

Ymemwb n300paxaTs TMHUA WHAYKIIUU
MarHUTHOTO MOJISl IOCTOSIHHOTO
Mar’ura, coouparb
HKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepsi IPUPOTHBIX
O0OBEKTOB U TEXHUUYECKUX YCTPOUCTB,
SBIISIOIINXCSI HCTOYHUKAMH
MOCTOSTHHOTO MarHUTHOTO TOJIS.
Ipumensamos cMapThoH

C MPeAyCTaHOBJIEHHBIM ITPOTPAMMHBIM
oOecrieueHrneM sl U3MEpEHus
BEJIMYMHBI MArHUTHOT'O TIOJISI, paBUia
NOCTPOEHUs IpaKOB 3aBUCUMOCTEHN
(u3nYeCKUX BETUYHUH JPYT OT JIpyra.
Hccneoosams 3aBUCUMOCTD BETHIHHBI
MarHUTHON MHIYKIIUM MarHUTHOTO
H0JIsl TOCTOSTHHOTO MarHuTa

Ha €ro NPOAO0JIbHON OCH CUMMETPUHU

OT PaCCTOSHUS MEXIY HEHTPOM
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1.3.

HaOaronenue
MarHUTHOTO
rUCTepe3uca

(IpakTUKyM)

MarunutHoe noJsie. Bektop
MarHUTHOM MHAYKUMU. JInHUN
MAarHMTHOM MHAYKIMA. MarauTHoe
I10JI€ KAaTYLIKH C ITIOCTOSTHHBIM

TOKOM. MarauTHOE moJie

MarHuTa v TOYKON U3MEPEHUN

U UHMepnNPemupo6amsy NOJTyYECHHBIE
pe3yNbTaTHI.

Cmpoums 3KCTIEPUMEHTAIIEHO TpaduK
3aBUCUMOCTH MOJYJISI MATHUTHOMN
UHAYKIUY MarHUTHOTO MOJIS
IOCTOSIHHOI'O MarHuTa

Ha €ro MPOAOJIBHON OCU CUMMETPUHU
OT PacCTOSTHUSL MEXAY LEHTPOM
MAarHuTa U TOYKOW N3MEPEHUN

(c yaeTom abCOIIOTHBIX TOTPEITHOCTEH
U3MEPEHHBIX (PU3NYECKUX BEIUYHH).
Hcnonvzoeams NTUIHHAPUYECKUAN
IIOCTOSIHHBI MArHUT, JINHEUKY.
Pewams 3a1aun Ha IpUMEHEHNE
IPUHIMIA CYIEPIIO3ULIUN MAarHUTHBIX
nosien

Onepuposams noHamusAMuy: MarHUTHOE
1oJie, BEKTOP MarHUTHOM MHIYKIUH,
JMHUU MarHUTHOW MHIYKIUH,
(eppoMarHeTK, MarHUTHBIN

THCTEPE3HC.
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B BelecTse. DeppoMarHeTrku.

MarauTHbIN TUCTEPE3UC

Ymemwb n3006paxaTs TMHUA WHAYKIIUU
MarHUTHOTO TIOJISI KaTYIIKU

C MOCTOSIHHBIM TOKOM, OOBSACHATH
ABIIeHUs (heppoMarHeTu3Ma

Y MarHUTHOTO THCTEpE3Uca, COOMpaTh
HKCIIEPUMEHTAJIBHYIO YCTAaHOBKY.
IIpusooums npumepsbt MaTEpUaOB,
obnagaromux GpeppoMarHuTHbIMU
CBOWCTBaMHU.

llpumenamos cMapTdoH

C MPEAYCTaHOBJIEHHBIM IPOTPAMMHBIM
oOecrieueHrueM sl U3MEpEHus
BEJIMYMHBI MATHUTHOTO TIOJISI, TIPaBUjIa
OCTPOEHUs rpa)KOB 3aBUCUMOCTEH
(u3znYecKuXx BEIUYHMH JPYT OT Jpyra.
Hccnedosams 3aBUCUMOCTD BETMUMHBI
MarHUTHON MHIYKIIU MarHUTHOTO
1oJisg BOJIM3H TOpIla KaTyIIKH

C TMOCTOSIHHBIM TOKOM, HAMOTAHHOM

Ha (eppOMarHUTHEIN CepACUHUK,

OT CWJIBI POTEKAIOIIETO Yepe3 KaTyIIKy

TOKA U UHMEePnpemupoeamas
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1.4

N3yuenue paboTsl
AIEKTPOBUraTENSA
Y JUHAMO-MAILIWHbI

(gactp 1) (Jrexims)

[TocTostHHBIN TOK, cuIa AMnepa
(ee HampaBlieHUE U MOJIYJIb),
AIEKTPOJABUTATEIH TOCTOSIHHOTO
TOKa, TUHAMO-MalllnHA (T€HEepaTop

MOCTOSTHHOT'O TOKQ)

MOJTyYEHHBIE PE3yIbTAThI
KaK HaOJI0/ICHHE MAarHUTHOTO
rucTepesuca.

Cmpoumsb 3KCTIEPUMEHTAIBHO TpapuK
3aBUCUMOCTH MOJTYJISI MAaTHUTHOM
WHIYKITUA MAarHATHOTO TIOJIST KaTyIIIKH
¢ peppOMarHUTHBIM CEPACYHUKOM

OT CHJIBI MPOTEKAIOIIETO Yepe3 KATYIIKY
TOKa (C y4eTOM aOCOJIFOTHBIX
MOTPEIIHOCTEN N3MEPEHHBIX
(bU3UYECKUX BEJIUYUUH).
Hcnonvzosams 1adOpaTOPHBII
UCTOYHUK MTUTAHUS

Onepuposams nNOHAMUAMU: CUATIA
Amrepa, 3JIEKTPOJIBUTATEb,
JTMHAMO-MaIlIfHA.

Ymemw onpenensate MOAyYJIb

U HalpaBJICHUE CUJTBI AMIIepa.

3Hamb UCTOPUIO U300PETCHUS
AIIEKTPOABUTATEIISI

Y COBEPIIIEHCTBOBAHMUS

€ro KOHCTPYKIIMH, YCTPOUCTBO
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1.5.

N3yuenue paboOThI
AIEKTPOBUraTENSA
Y IMHaMO-MalIuHbI

(gacTp 2) (MPAKTHKYM)

[TocTostHHBIN TOK, cuIa AMnepa
(ee HampaBlieHUE U MOJIYJIb),
AIEKTPOJABUTATEIb TOCTOSIHHOTO
TOKa, TUHAMO-MalllnHA (T€HEepaTop

MOCTOSTHHOT'O TOKQ)

Y IPUHLAII JEHCTBUS
JIEKTPOABUTATENS IIOCTOSIHHOTO TOKA
Y TMHAMO-MAILUHBI.

IIpusooumys npumepsvl IPUMEHEHUS
ANEKTPOABUTATENS TOCTOSIHHOTO TOKA
Y TUHAMO-MAIlIAHBI.

Onpedensime HaNPABIICHUE BPAIICHUS

SAKOPA SJICKTPOABUTATCILA IIPHU 3aIdaHHOM

HalpaBJICHUU MPOTEKAHUS
AJIEKTPUUECKOTO TOKA B OOMOTKaX
CTaHUHBI.

Pewams 3anaun o a3nexkTpoaBuraresne
IOCTOSIHHOI'O TOKAa ¥ IMHAMO-MAILINHE
Onepuposams nonamusmu.: Cuia
AmMriepa, 3JIEKTpOoABUTaTEellb, JUHAMO-
MaII1Ha.

Ymemw onpenensate MOAyJIb

U HalpaBJICHUE CUIIbI AMIIepa,
coOupaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepvi TPUMEHEHUS

QJICKTPOABUTATCIIA IIOCTOSAHHOI'O TOKA
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Hroro no pazneny

10

U IMHAMO-MAIlIUHBI.
IIpumensims TEOPETUYECKUE CBEACHUS
00 3JeKTpOIBUraTese MOCTOSHHOTO
TOKa U O TUHAMO-MAIlIMHE

JUTs1 OOBbSICHEHMSI IPOBOIUMOTO
AKCIIEPUMEHTA.

Hccneoosams nBe 3aBUCUMOCTH:

1) cuiel TOKA, BRIpabaThIBaEMOM
TE€HEPaTOPOM, OT BEJIMUYMHBI MOMEHTA
CHUJIbI, IPUIIOKEHHOTO K €T0 Baly;

2) BEJIMYMHBI HANIPSHKCHHMSI, TIOJaHHOTO
Ha DJIEKTPOABUTATEb,

OT YaCTOTHI €r0 BpallleHHUs

1 MEXaHWYECKON HATPY3KH €T0 Baja

U UHmMepnpemupo8amy 1MOIyYEHHbIE
pe3yJbTaThI.

Hcnonvzosams 31€KTPOMOTOD,
1a060paTOPHBIN UCTOYHUK MTUTAHUSA,

peocTar, MyJIbTUMCTP
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Pasznea 2. Kosie0anus v BOJIHBI.

2.1.

N3ydenue 3aBUCUMOCTH
nepuojia KojaeoaHui
JIMHEN KU

HA HWJINHIPUYECKON
TMOBEPXHOCTHU

OT pajuyca ee

KPUBH3HBI (TPAKTUKYM)

I"apMoHnyeckue KoacOaHus.

Hx KkuHEMATHYECKOE,
JTUHAMUYECKOE M DHEPTeTHICCKOE
onmcanue. [lepuoxa u yactoTa
konebanuil. [leproa Manbix
CBOOOJHEIX KOJICOaHMI

MAaTCMAaTHYCCKOI'O MasiTHHUKA

Onepuposams NOHAMUAMU:
rapMOHUYECKHUE KoJieOaHus,

NEPHUOJI M YaCTOTa KOJIeOaHHIA.

Ymems 3anuceiBaTh

Y UHTEPIIPETUPOBATh YPABHEHUE
rapMOHUYECKHUX KOJICOaHUN, TPUMEHSITh
3aKOH COXpPAHEHUS YHEPTUU

JUTsI KoJieOaTeIbHBIX ITPOLIECCOB,
coOHpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY, OOBSICHATH POJIb MAJIOCTH
aAMIUTUTY/IbI KOJIEOaHUH.

Ilpusooums npumepsi KoeOATEITHHBIX
IIPOLIECCOB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH TIEpPHOJia KOJIeOaHU
JIMHEVKHU Ha HWIMHAPUYECKON
MOBEPXHOCTH OT pajuyca €€ KpUBU3HBI.
Hccneoosams 3aBUCUMOCTH ITEpUOAA
KOJIeOaHWN JIMHEUKHU

Ha MUIMHAPUYECKON TOBEPXHOCTH

OT pajJinyca €€ KpUBU3HbI
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2.2.

N3yuenue 3aBUCUMOCTH

aMIUTATYIbI KOJICOAHUIM

I"apmonuyeckue koyieOaHusl.

AMHHI/ITy,}:[a, Iepruoa 1 4aCTtoTa

U UHMEPNPemupo8ams TIOITYICHHYIO
3aBHCHUMOCTb.

Cmpoumw TpapuK 3aBUCUMOCTH
neproja KoiueOaHuii TMHEHKN

Ha [TWIHHIPHYECKON TOBEPXHOCTH
OT paanyca ee KpUBU3HBI

" JIMHCAPU30BLIBATDL 3TY 3aBUCUMOCTD

(c yueToM abCOIIOTHBIX OTPEMIHOCTEN

u3MepsieMbIX GU3NYECKUX BEJIMYUH).
IIpumensams nipaBUIIa MOCTPOEHUS
rpaMKOB 3aBUCUMOCTEHN (PU3UUECKUX
BEJIMYMH JPYT OT Jpyra.
Hcnonvszoeams TNHENKY, CEKYHIOMED.
Yemanaenusams 63aumoceasu
MEXy KHHEMaTHYECKUM,
JTUHAMUYECKUM U SHEPTreTUYECKUM
OMHCAaHUEM TAPMOHUYECKUX
KOJIeOaHMIA.

Pewams 3anaun Ha rapMOHHYECKUE
KoJIe0aHus

Onepuposams NOHAMUAMU

rapMOHHNYCCKHC KOJI€68,HI/ISI,
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MPYXKUHHOTO MasiTHUKA
OT BPEMEHH

(TIpakTUKyM)

KOJ1e0aHuM.
[TonsATHE 0 3aTyxaromux

KOJICOAHUSX.

aMIUIUTY/1a, TIEPUOJI U YacTOTa
KoJIeOaHmi, 3aTyXaHue KoJieOaHUH.
Ymemwb 00BACHATH 3aTyXaloUIe
KOJIe0aTENIbHBIE MTPOLIECCHI C MTO3ULIUN
3aKOHA U3MEHEHUS MEXaHUYECKOU
SHEPruu, cooupathb
AKCIIEPUMEHTAJILHYIO YCTAHOBKY.
IIpusooums npumepwvl 3aTyXaronmx
KOJIeOaTEIbHBIX MPOIECCOB.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMILUTATYAbI KOJIeOaHUH
IPY>KUHHOTO MasSTHHKA OT BPEMEHU
PV HATMYUH 3aTyXaHUS.

Cmpoumbs rpaduk 3aBUCUMOCTH
aAMIUTUTY/IBI 3aTyXalOIMNUX KOJIeOaHmit
MasTHUKa BPEMEHH 1 JINHEAPHU30BHIBATh
ATy 3aBUCHUMOCTH (C YUETOM
aOCOJIIOTHBIX MOTPEITHOCTEH
U3MEPSEMbIX (U3NMUECKUX BEJIMYWH).
IIpumensims ipaBuUIa MOCTPOCHUS

rpadMKOB 3aBUCUMOCTEN (PU3UUECKHUX

BEJINYMH APYT OT APYra.
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2.3.

N3mepenne akTMBHOTO
Y PEAKTUBHOI'O
COINPOTUBIICHU
KaTyLIKA
UHIYKTUBHOCTH

(TTpaKTUKYyM)

[TepeMeHHBIN TOK. AMIUTATYTHOE U
JNEUCTBYIOIIEE 3HAUEHUE CUJIBI TOKA
U HanpsbkeHusi. CHHYCOMIaabHbIN
IIepEeMEHHBIN TOK. Pe3ucrop,
KOHJEHCATOP M KaTYIIIKa
VWHIYKTUBHOCTH B LIEMH
CHUHYCOUJIAJIBHOT'O TIEPEMEHHOIO
TOKa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHO€ U MHIYKTUBHOE)

CONPOTHUBIICHUE

Hccnedosams 3aBUCUMOCTD aMILTUTY b
3aTyXawNMX KoJeOaHl MasTHUKA

OT BPEMEHU U UHMePNpemuposams
3Ty 3aBHCUMOCTb.

Hcnonvszoeams TUHENKY U CEKYHIOMED
Onepupogams NOHAMUAMU:
TIEPEMEHHBIN TOK, AMIUTUTYIHOE

Y JICUCTBYIOIIEE 3HAUCHUE CUJITBI TOKA
U HaIPsDKCHHS, CHHYCOUIATBHBIN
NEePEMEHHBIN TOK, aKTUBHOE,
PEaKTUBHOE, EMKOCTHOE U WHYKTUBHOE
CONIPOTUBJICHUE.

Ymemsb 0OBACHATH IOBEICHUE
pe3ucTopa, KOHJIEHCATOpa U KaTYyIIKH
WHIYKTUBHOCTH, BKIIFOUCHHBIX B IIETTh
CHUHYCOUJIAJILHOTO MIEPEMEHHOTO TOKa,
cOOUPATH DJIEKTPUIECKYIO LIETTh
(mocneaoBaTeNbHO COCANHECHHBIC
PE3UCTOP U KATYIKa MHIYKTUBHOCTH,
MOAKJIFOUCHHBIE K TEHEPATOPY).
IIpu6ooums npumepsl TPUMEHEHUS

PCAKTHUBHBIX 3JICMCHTOB B LICIIAX
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MEPEMEHHOT0 TOKA.

Dopmynuposams TUNIOTE3Y O XapaKTEPE
3aBUCUMOCTH aMILUTATYIbI HAMIPSDKEHUS
Ha PE3UCTOPE OT YACTOTHI I10/1aBAEMOTO
Ha BXOJ IIENU [IEPEMEHHOTO
HAIPSHKCHUS TTOCTOSTHHON aMIUTUTY/IbI.
Cmpoumbs rpaduk 3aBUCUMOCTH
aMIUTUTY/Ibl HAPSKEHUS HA PE3UCTOPE
OT YacTOTHI I01IaBAEMOI0 Ha BXO/I LIETIH
MIEPEMEHHOTO HAMPSKEHUS TOCTOSTHHOM
aAMIUTATYBI (C YI4ETOM aOCOJIFOTHBIX
MIOIPETHOCTEN U3MEPSAEMBIX
(bu3MUEeCKUX BETUYNH).

llpumensame nipaBUIIa MOCTPOCHUS
rpadKOB 3aBUCUMOCTEH (PHU3UIECKUX
BEJTUYHH JIPYT OT JIpyTa.

Hccnedosams 3aBUCUMOCTD aMILTUTY b
HaIpPsDKEHUS Ha PE3UCTOPE OT YaCTOTHI
110/1aBa€MOT0 Ha BXOJI IIeTIH
MIEPEMEHHOTO HAMPSHKEHUS TIOCTOSTHHOM
aAMIUTATYbl U UHMEPNPEeMUpo8ams

IMMOJIYUYCHHYIO 3aBUCUMOCTD.
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2.4.1. Bseneunune
B DKCIIEPUMEHTAITHHYIO

aKyCTHUKY (JICKIIHS)

MexaHuvecKre BOJIHBI, YCIOBUS
ux pacnpoctpanenus. [lonepeunsie
Y TIPOJ0JIbHBIE BOJIHEL. 1lepuon,
4acToTa, CKOPOCTh
pacupoCTpaHEHUs U JJIMHA BOJIHBI.
OtpaxeHue, nperomMiIeHue,
UHTEpPEpEeHLIMS U AUPpaKIUs
BOJIH. 3BYK KaK ME€XaHU4eCKas
BosHA. CKOPOCTH 3BYKA.
I'poMkocTh 3ByKa. BeicoTa TOHA.

Ob6epronnl. TemOp 3ByKa

Onpedensimb aKTUBHOE COITPOTHUBIICHHE
KaTyIIK{ UHTYKTUBHOCTHU

(IO HU3KOYACTOTHOM 00acTH rpaduka)
Y UHIYKTUBHOCTH KaTYIIKU

(10 BBICOKOYACTOTHOM YacTu rpaduka).
Hcnonvzo6ams reHEPATOP HUZKOU
4acTOThI, OCUUIUIOrpad WU BOJIBTMETP
NEPEMEHHOTO HANPSKEHHUS.

Pewams 3anaun Ha nenu NepeMeHHOro
TOKa C PE3UCTOPAMH, KOHJIEHCATOPAMHU
U KaTyIIKaM{ UHAYKTUBHOCTH
Onepuposamv NnOHAMUAMU.:
MeXaHU4ecKasl BOJIHa, MepUo,
4acTOTa, CKOPOCTh PaCIPOCTPAHEHHUS

U JIJTUHA BOJIHBI, OTPaXKEHUE,
npesioMiIeHue, uHTephepeHus

U 1U(pakus BOJIHbI, 3BYK, CKOPOCTb,
IPOMKOCTb, BHICOTA TOHA, 00EPTOH

U TeMOp 3BYyKa.

Ymems 0OBACHSITH pa3inuue MExIy
MOTIEPEYHBIMH U MTPOJOJIBbHBIMU

BOJIHAMM.
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3name GopMyITBL, CBA3BIBAIOIINE
CKOPOCTb, IIEPUOJI, YACTOTY U JITTUHY
BOJIHBI, TPOCTEUIITNE METO IbI
UCCJIeIOBAHUS 3BYKOBBIX CUTHAJIOB.
IIpusooums npumepst 3BYKOB pa3HOI
IPOMKOCTH, BBICOTHI TOHA U TEMODA,
SABJICHUM OTPayKEHHUSI, IPEIOMIICHUS,
UHTEpPEPEHINH U TU(PPAKLIIUHA BOTHBI.
Onpeodensams Ha CIyX 3BYKHU BBICOKUX
Y HU3KHUX YaCTOT, TOHAJIBHBIE 3BYKH
1781137158

Pewamo 3aa4M O 3BYKOBBIX BOJIHAX

2.4.2. OcmumiorpamMma 1 [Tepuon, yactora, CKOPOCTh Onepuposams NOHAMUAMU. BBICOTA
Y CTIEKTP TJIACHBIX pacnpoCTpaHEHUs U JJIMHA BOJIHBL.  TOHA, 00€PTOHBI, TEMOP 3BYKa, CIIEKTP
3BYKOB (ITPaKTUKYM) CkopocTb 3ByKa. [ pOMKOCTB 3ByKa. 3BYyKa, OCHUJIJIOTpaMMa.
Bricora Tona. O6epronsl. TeMOp Ymems 00BACHATH, Kakasg UHPOpMaIus
3ByKa. CHeKTp 3ByKa COJICPKUTCS B OCIIIIIJIOTpaMMe,

a Kakasl B CIIEKTpe, COOMpaTh
JKCIEPUMEHTAIIbHYIO YCTAaHOBKY.
IIpuooumys npumepsl IPUPOAHBIX
IPOLIECCOB M TEXHUYECKUX YCTPOUCTB,

KOTOpbIE T€HEPUPYIOT TOHAIbHbBIE
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3BYKH U ITYMbI, UX OCLIMJUIOPAMM

U CIIEKTPOB.

Ipumensime 111 NOTYYEHUS
OCLIJIJIOTPaMM U CIIEKTPOB 3BYKOB
NIEPCOHAIBHBIN KOMIIBIOTED

¢ MUKpO(OHOM WM cMapTHOH

C MPElyCTAHOBIICHHBIM [TPOTPAMMHBIM
o0ecreyeHneM.

Dopmynuposams TUNIOTE3Y O XapaKTepe
OCIIJIJIOTPAaMM U CHIEKTPOB PA3THYHBIX
3BYKOB.

Hccnedosams ocMILIOIPaMMBI

Y CIIEKTPBI PA3JIMYHBIX ITTACHBIX
3BYKOB OJIU3KHX YaCTOT

U UHMepnpPemuposams TH
OCIUJUIOTPAMMBI U CIIEKTPBI.
Onpedensims TIO OCIAIUIOTPaMMaM

Y CIIEKTPaM aMIUTUTY Il 3BYKOBBIX
BOJIH, YaCTOTHI UX TOHOB U OOEPTOHOB,
OLICHUBATh A0COJIIOTHHIE

Y OTHOCUTEJbHBIE TOTPEITHOCTH

N3MCPCHHBIX (1)I/ISI/I‘ICCKI/IX BCJIMYHH.
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2.5.1. Crosune MEXaHUYECKHUE

BOJIHBI (JICKITHS)

Crosiuas mexaHnyeckast BOJHa
KaK CymMMa JIByX BOJIH, O€TryIIux

B IIPOTHUBOIIOJIOKHBIX
HanpasieHusX. [lonepeunsie

Y TIPOJIOJIBHBIE CTOSIYUE BOJIHBI.
Ilepuon, yactora, CKOPOCTH
pacnpoCTpaHEHUs U IJIMHA CTOSYEH
BOJIHBL. ¥Y3JIbl U ITyYHOCTH.
BimsiHue rpaHun oqHOMEPHOM
cpeabl Ha POPMHUPOBAHUE CTOSTUUX
BOJIH. P€30HaTOpBI C OTKPBHITHIMU
Y 3aKpBITBIMU KOHIIAMH. Y CIIOBUS
00pa30BaHMsI CTOSTYUX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHOI1 TOH U 0OEPTOHBI

CTOSTYEN 3BYKOBOM BOJIHBI

Yemanasnusams 63aumocsnzu
MEK]Ty TPOMKOCTBIO 3ByKa U BUJIOM
OCLMJUIOTPaMMBI; MEKy BBICOTOU
TOHA (TeMOPOM 3BYyKa) U BUJIOM
CIIEKTpa

Onepupogams noHsmuAMU: CTOAYAS
BOJIHA, y3€J1 U IIyYHOCTh CTOSIYEH
BOJIHBI, OCHOBHOM TOH M 00€pTOH
CTOSYEU 3ByKOBOU BOJIHBI.

Ymems 0OBACHITH yCIOBUS
00pa30BaHMsl CTOSYMX 3BYKOBBIX BOJIH
B Pa3JIMUHBIX PE30HATOPAX, IPUHLIUI
JNEUCTBUS KAMEPTOHA.

3Hams BUABI TPAHUYHBIX YCJIOBUH,
dbopMyIy, CBSI3BIBAIOIILYIO YACTOTHI
OCHOBHBIX TOHOB U 00€PTOHOB

C JUIMHOM pe30HaTopa U CKOPOCTHIO
3BYyKA.

IIpusooums npumepovl 3BYKOBBIX
PE30HATOPOB.

Pewams ipocrenue 3agaun

0 CTOAYHNX 3BYKOBBIX BOJIHAX
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2.5.2 V3yueHue criekTpa
3ByKa JINHEIHOTO
pe3oHaropa

(IpakTUKyM)

OCHOBHOM TOH 1 00EPTOHBI

CTOSYEH 3BYKOBOW BOJIHBI

Onepuposams nouamusmu: OCHOBHON
TOH U OOEPTOHBI CTOSYEH BOJIHBI,
TeMOp 3BYyKa, CIIEKTP 3BYKa.

Ymems 00BACHATH, Kakasg HHPpOpMaLUs
COJIEPKUTCS CIEKTPE 3BYKOBOW BOJIHBI,
coOupaTh IKCIEPUMEHTAIIBHYIO
YCTaHOBKY.

1Ipusooums npumepsbi TMHENHBIX
3BYKOBBIX PE€30HATOPOB.

IIpumensimo U1l IOTYYEHUS 3BYKOB
CaMOJICJIbHBIN aKyCTUYECKUN PE30HATOP
(mMpoOUpKyY, YACTUYHO 3aMOTHEHHYIO
BOJIOM), a 17151 IOJIyYEeHUS CIEKTPOB
3BYKOB — II€PCOHAJIBHBIN KOMITBIOTED

¢ MUKpO(OHOM U cMapTHOH

C IPEAYCTaHOBJIEHHBIM ITPOrPAMMHBIM
o0ecreueHneM.

Dopmynuposams TUIIOTE3Y O XapAKTEPE
3aBUCUMOCTEN 4aCTOThI OCHOBHOI'O
TOHA U TIEPBOT0 00EPTOHA 3BYKOBOI
BOJIHBI OT JIJTMHBI PE30HATOPA.

Cmpoumsb nTuHEapU30BaHHbIE rPapuKu
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3aBHCHUMOCTEH 4aCTOTHI OCHOBHOTO
TOHA U TIEPBOT0 00EPTOHA 3BYKOBOI
BOJIHBI OT BBICOTBI BO3/YIIIHOTO CTOJI0A
B NPOOHUPKeE (C yueToM abCOTIOTHBIX
HOTPELIHOCTEN U3MEPSIEMBIX
(U3UYECKUX BEJIUYKH).

Ipumenamo ipaBUIIa TOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JIPYT OT JIpyra.
Hccneoosams Tpaduk 3aBUCUMOCTEN
9acTOThl OCHOBHOTO TOHA U TIEPBOTO
00epToHa 3ByKOBOW BOJIHBI OT BBHICOTHI
BO3JIYIIIHOTO CTOJIOA B MPOOUpPKE

U UHMepnpemuposams 3TU rpaduKH.
Onpeodensamsb CKOPOCTh 3ByKa B BO3yXe
1o rpadukam 3aBUCUMOCTEH 4aCTOTHI
OCHOBHOTO TOHA M MEPBOT0 00EpTOHA
3BYKOBOM BOJIHBI OT BBICOTHI
BO3JIYIIIHOTO CTOJI0A B TPOOUPKE,
OLICHHMBATh A0COIOTHYIO

¥ OTHOCUTEIBHYIO TIOTPEITHOCTh

U3MEPEHHON (PU3MUECKON BETUINHBI
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2.6.1.

N3mepenne nokasarens
IIPEJOMIICHUS
IIOCKONapasuIeIbHON

IJIACTUHBI (IPAKTUKYM )

JIyu cBeta. OTpakeHue cBeTa.
3aKOHBI OTPAKEHUS CBETA.
[Ipenomnenue cBeta. 3aKOHBI
npeaoMiIeHus cBeTa. AOCOJIIOTHBIN
MOKa3aTeNb MPEIOMIICHHUS.
OTHOCUTENBHBIHN MTOKA3aTENb

IMPCIIOMIICHUA

Onepupogsams noHAMuUAMU: JIy4 CBETA,
OTpaXEHHUE CBETA, IIPEIOMIICHHUE CBETA,
a0COIIOTHBIN M OTHOCUTEIbHBIN
MOKa3aTelb MPEIOMIICHUS.

Ymemwv hopmyaupoBaTh 3aKOHBI
OTPaXKECHHS CBETA, 3aKOHBI
PEJIOMJIEHUS CBETA, COOUPATh
AKCIIEPUMEHTAIILHYIO YCTAHOBKY.
1Ipusooums npumepvl ONTUIECKUX
SIBJICHUH, B KOTOPBIX HAOIFOAAIOTCS
SIBJICHHSI OTPKCHHSI U TIPEIIOMIICHUS
CBeETa.

IIpumensams 3aKOHBI TPETOMIICHUS
CBeETa.

Cmpoumbs X011 Ty4dent

IIpU MPEJIOMJICHUU CBETA

Ha MTOBEPXHOCTH.

Hccneoosams n3MeHEHNE
HaIpaBJICHUS JIyda CBETa, MaJar0IIeTo
Ha OOKOBYIO MIOBEPXHOCTb
IJIOCKONapalIeIbHON TIJIACTHUHEI,

B 3aBUCUMOCTH OT yI'Jla MaACHUSA
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2.6.2 VI3mepenwue mokasaress
MPETIOMIICHUS TIPU3MBI
10 MUHUMAJIBHOMY YTy
OTKJIOHEHHMS JTa3€PHOTO

ay4da (MpaKTUKYM)

[Ipenomiienue cBera. 3aKOHBI
npeoMIIeHUs cBeTa. AOCOJIFOTHBIN
MOKa3aTelb MPEIOMIICHUSI.
OTHOCHUTENBbHBIN TOKA3aTENh
npenomiuenus. [Ipusma.

[Ipenomasromumi yroy npu3msl

U UHMEPNPemupo8ams TOJTy4CHHbIE
pEe3yJbTaTHhI.

Onpedensims IOKa3aTeNb MPEIOMIICHUS
MaTtepuralia MI0CKonapawieIbHOMU
MJIACTUHBI, OIICHUBATH A0COJIIOTHYIO
Y OTHOCUTEIBHYIO MTOTPEIIHOCTD
U3MEPEHHON (PU3UYECKON BETUIHHBI.
Hcnonvzosams Na3epHyIO YKa3Ky,
JIMHEUKY.

Pewamw 3anaumn Ha npesioMIIEHNE CBETA
Onepuposamsb NOHAMUAMU:
MpEeIOMIICHUE CBETa, A0COTIOTHBIM

Y OTHOCUTEIBHBIN NOKa3aTEh
MPEIOMIICHHUS, TPETOMIISFOIIHNMN Yol
MIPU3MBI.

Ymemwb paccuuThiBaTh MUHUMAJIBHBIN
YTOJl OTKJIOHEHUS Jy4a TPEYroJIbHOM
PaBHOCTOPOHHEN IPU3MOI, COOUPATH
AKCIIEPUMEHTAIILHYIO YCTaHOBKY.
1Ipusooums npumepvl ONTUIECKUX
pUOOPOB, B KOTOPBIX TPUMEHSFOTCS

IPETOMIISIOLINE TTPU3MBI.
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Ipumenamo 3aKOHBI TPETOMIICHUS
CBeTa.

Cmpoums X011 Jy4eil B TPEYroJIbHOM
PaBHOCTOPOHHEH MPU3ME B CIIydae
IPOM3BOJIHHOTO HAPABICHUS A CHUS
Jy4a ¥ B CIy4yae MUHUMAJIBLHOTO yria
OTKJIOHEHHUS JTyya.

Hccnedosams 3aBUCUIMOCTB yTiia
OTKJIOHEHHUSI JTyda TPEYroJIbHOU
PaBHOCTOPOHHEW MPU3MOUN

OT HaIMpaBJICHUsI TAJAOIIEro JIyda

U UHmMepnpemuposamsy OTyIeHHBIC
pe3ybTaThlI.

Onpedensime 1O TIOTY4YEHHOMY
3HaYEHUI0 MUHUMAJIBHOTO YTJia
OTKJIOHEHHUSI JTy4da TPEyroJIbHON
PaBHOCTOPOHHEH MPU3MOI TIOKa3aTeIb
IPEJIOMJICHUST MaTepHalia MIPU3MBI,
OLICHHMBATh A0COIOTHYIO

Y OTHOCUTENBHYIO TIOTPEITHOCTh
U3MEpPEHHOU (PU3nIecKom

BCINYHUHBI.
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2.7.1.

[Tpumenenue r3pdexra
MIOJIHOTO BHYTPEHHETO
OTpaKEeHUs

B U3MEPEHUAX (JISKIIHS)

1

[lonHOE BHYTpEHHEE OTpaXKEHHUE.
[IpenenbHbIN yrou MoJIHOro

BHYTPCHHCTO OTPAXKCHUA

Hcnonvszoeams npu3My, JIa3€pHYIO
YKa3Ky, TPAHCIIOPTHUD.

Pewams 3ana4n 0 IpeIOMIIEHUH JTy4YEn
B IIpU3Max

Onepuposams noHsamuAMU: TIOTHOE
BHYTPEHHEE OTPAXKEHUE, NPEIEIIbHBIN
YTOJI IIOJIHOT'O BHYTPEHHETO
OTPAKEHMUS.

Ymems hopmynupoBaTh ycaoBue
BO3HUKHOBEHUS IIOJIHOT'O BHYTPEHHETO
OTPAKEHMUS.

3namub HopmyiTy, CBSI3bIBAOILYIO YTOJ
MIOJIHOT'O BHYTPEHHETO OTPAKEHUS

C aOCOJIIOTHBIMU MTOKAa3aTeSIMU
IIPETOMIICHHS CPEN.

IIpusooums npumepvi TPUPOTHBIX
SBJICHUN U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOIIOaeTCs
(mpuMeHsieTCs1) ABJICHUE MOJTHOTO
BHYTPEHHETO OTPAKEHHS.

Pewams 3anaumn Ha IOJTHOE BHYTPEHHEE

OTpaKeHHE
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2.7.2. W3mepeHue noxkasarens
MPEIOMIICHUS TIPU3MBI
C TIOMOUIBIO
HaOJIoIeHUs yIiia
[IOJTHOTO BHYTPEHHETO
OTpakeHUs

(IpaKkTUKyM)

[lonHOE BHYyTpEHHEE OTpaKEHHUE.
[IpenenbHBIN YroJI IMOJIHOTO

BHYTPCHHCTO OTPAXKCHUA

Onepuposams NOHAMUAMU:
peJIoMJICHUE CBETa, AOCOTIOTHBIN

Y OTHOCHUTEJIbHBIN NMOKA3aTeNb
PEJIOMIIEHUS, TPETOMIIS IO yToJ
MIPU3MBI, IOJTHOE BHYTPEHHEE
OTPAKEHUE, MPEJIETbHBINA YTOJ MOJTHOTO
BHYTPEHHETO OTPAXKEHHUS.

Ymems paccunuThIBaTh YroJ HOJHOTO
BHYTPEHHETO OTPaKE€HUS, COOUPAThH
AKCIEPUMEHTAIIbHYIO YCTAaHOBKY.
IIpusooums npumepsbl ONTUIECKUX
pruOOPOB, B KOTOPHIX IPUMEHSIOTCS
MPETOMIISIFOLIUE TPU3MBI

Y UCIIOJIB3YETCS SBJICHUE TTOJIHOTO
BHYTPEHHETO OTPAXKCHHUSI.

Cmpoums X011 y4a B TPEYTOJIbHON
pU3Me C Y4€TOM BO3MOKHOI'O TIOJIHOTO
BHYTPEHHETO OTPa)KCHHUS JTyya.
llpumenams 3aKOHBI TPETOMIIEHUS
CBeTa.

Hccneoosams ycnoBus, Ipyu KOTOPBIX
MO>KHO Ha0JII01aTh MTOJTHOE BHYTPEHHEE
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2.8.

[IpoBepka popmyiibl
TOHKOM JIUH3BI

C IIOMOIIBIO METOIA
rapaJiiakca,
MPUMEHEHHOTO

JUISL ONIPEAECTICHUS

CoOwupatomue 1unH3bl. ToHKas

JINH3Aa. (DOKYCHOG PaCCTOAHUC

1 ONTUYECKAs CHJIa TOHKOM JIMH3LI.

3aBUCUMOCTH (POKYCHOTO
PACCTOSIHUSI TOHKOU ChepUIeCKO

JIMH3bI OT €€ rCOMCTPHUHA

OTpa)K€HUE JIy4a, UAYLIEro

B TPEYTOJIbHON IIPU3ME

U UHmMepnpemupo8ams MOJIyYCHHBIE
pe3yNbTaThI.

Onpedensims OKa3aTelb MPEIOMIICHUS
MaTtepurala MpU3Mbl 0 U3MEPEHHBIM
napamMeTpam, pyu KOTOPbIX HAUUHAET
HAO0JII01AThCS OJTHOE BHYTPEHHEE
OTpa)kK€HUe JIy4ya B IpU3Me, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
MOTPENIHOCTh U3MEPEHHOM (pr3nyecKomn
BEJINYMHBI.

Hcnonvszoeams pu3My, JIa3€pHYIO
YKa3Ky, JUHEUKY.

Pewams 3anaun 0 NOJTHOM BHYTPEHHEM
OTPaXCHHH JIyUel B IpU3Max
Onepupoeams nowsmusmu.: JIAH3A,
TOHKas JIMH3a, COOMparoIas JIuH3a,
TJIaBHAs ¥ TOOOYHAsI ONITHYECKas OCh,
doxyc, PoKycCHOE pacCTOsTHUE,
dbokasibHas IIOCKOCTh, ONITHYECKas

cuiia, rornepeIHoOC YBCINUCHUC,
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MTOJIOKEHUS
U300paKeHUS

(TIpakTUKyM)

Y OTHOCUTEJIBHOTO IOKA3aTelIs
npesnomieHuss. PopmyJsia TOHKOU
JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE

nun30u. [Tapammakc

napa’suiakc.

Ymemb 0OBSCHATH CYIIHOCTh
napasurakca, 3almuchbiBaTh GopmyIy,
BBIPAXKAIOIIYIO 3aBUCHMOCTh
(OKYCHOIr'0 pacCTOSIHUSI TOHKOM
chepudecKoil TUH3BI OT €€ TCOMETPHH
¥ OTHOCHUTEILHOTO MOKa3aTems
PEJIOMJICHUS, a TaKKe PopMyITy
TOHKOM JIMH3BI, COOUPATH
AKCIIEPUMEHTAIILHYIO YCTaHOBKY.
IIpusooumys npumepel mapaniakca,
OTNITHYECKHUX MPUOOPOB, B KOTOPBIX
IPUMEHSIOTCSI COOMPAFOIIIHE JINH3HI.
Ipumensamo Hopmyny TOHKOH JIMH3HIL.
Cmpoumbs X0l pa3TUYHBIX JTyUyen

B TOHKOW COOMPAFOIIEH JINH3E.
Hccnedosamsb BO3MOXKHOCTD
npuMeHeHus 3G dexTa napamuiakca
JUTSI OTIPEICIICHUS TTOJI0KEHUS
M300paKeHUsI ICTOYHHUKA CBETa

C MaJIoif CBETUMOCTHIO, TTOJTy4EHHOTO

C TIOMOIIIbIO COOUpArOIIEH JTUH3BI
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2.9.

N3mepenue pokycHOro
paccTosTHUS
pacCenBarOIICH JTUH3bI

(IpakTUKyM)

PacceuBaroniye nuH3bI.

Tonkas nmun3a. DokycHoe
PacCTOSIHUE U ONITHUYECKAsl CHUJIA
TOHKOM JIUH3bL. DOpMys1a TOHKOU
JIVH3BI.

XoJ yda, TpOIIEAIIETrO JINH3Y
110/l POU3BOJIBHBIM YTJIOM

K €€ I'JITAaBHOUM ONTUYECKOM OCH.

U UHmMepnpemupo8ams MOITyYCHHbIC
pEe3yJbTaTHhI.

Onpeodensimeb HOKYCHOE pacCTOSHUC
cobuparoiei TMH3bl Ha OCHOBaHUU
pe3yJbTaTOB SKCIIEPUMEHTOB

10 HaOJIOJIEHUIO Mapaiakca
U300paKEHUS TOUEUYHOTO HCTOYHUKA
CBETa, OLICHUBATh A0COJIOTHYIO

¥ OTHOCUTEJIHLHYIO TIOTPEITHOCTh
U3MEPEHHOMN (PU3UYECKON BETUIMHBI.
Hcnonvzoeams coOMparouyro JIUH3Y,
ONTHUYECKYIO CKAMBIO.

Pewams 3a1aun Ha TOHKUE
coOuparoire JMH3bI

Onepuposams noHAMUAMU: JTAH3A,
TOHKasl JINH3a, pacCeUBarOIIas JIMH3a,
MHUMBIN UCTOYHUK CBETa, MHUMOE
n300pakeHue.

Ymempw 3anuceiBaTh GOpMyITy TOHKOM
JIMH3BI IS Cydas pacCeUuBarOIIEH
JIMH3BI, COOMPATH IKCIIEPUMEHTATBHYIO

YCTaHOBKY, ITOJy4aTh JEUCTBUTEIBHOE
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[TocTpoeHne M300pakeHHUl TOUKH
U OTpE3Ka NPsIMON B COOMPAIOIINX
U pacCeUBAIOLINX JIMH3aX

U UX CUCTEMAX

M300paKEHHE B PACCEUBAIOIIEH JIMH3E
IyTEM CO3/IaHHSI C IOMOIIBIO
coOuparoiet TMH3bI MHUMOTO
VCTOYHUKA JIJI1 PACCEUBAIOIICH JINH3BI.
IIpusooums npumepsi ONTUIECKUX
pUOOPOB, B KOTOPHIX MPUMEHSIOTCS
paccenBarOIIMeE JUH3bI U CUCTEMBI JINH3.
Ipumensmo HopmMyTy TOHKOM JTUH3BI
Clly4as pacCeuBarONICH JIMH3BI.
Cmpoumbs X0l pa3IUYHbIX JTy4Yen

B TOHKOM PacCEHBAIOLLIEH JINH3E,
M300paXeHUEe TOYKU U OTpe3Ka MPSIMOM
B COOMPAIOIINX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEMaX.

Hccneoosams xon nmyuen

Yepe3 pacCerBAOLIYIO JIMH3Y,

a TaKXK€ B CUCTEME, COCTOSIICH

13 coOuparolel 1 paccenBarollen JuH3
IpU UX PA3TMYHOM B3aUMHOM
PACIIONIOKEHUY U UHMEPNPEMUPO8ams
MOJTyYEHHbIE PE3YIIbTaTHI.

Onpeoensamsb HOKYCHOE PACCTOSIHUE
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2.10 Omnpenenenue AJIUHBI
BOJIHBI JIa3€PHOTO
U3JTyYEHUS C TIOMOIIIBIO
cxeMsl FOHTa

(IpaKkTUKyM)

HNuTtepdepenius cpeTa.
KorepeHTHbIE HCTOYHUKH.
VcnoBusa HaOm0aeHUSA
MaKCUMyMOB U MUHUMYMOB

B MHTEPPEPEHIIMOHHON KapTUHE

OT IBYX KOI'CPpCHTHBIX NCTOYHHKOB.

paccenBarolIei JIMH3bI HA OCHOBAaHUH
pE3yNbTaTOB SKCIEPUMEHTOB I10:

1) HaOIIOICHUTO ICHCTBUTEIILHOTO
U300paKEHU, JaBAEMOIO
paccenBaroIeil TUH301;

2) HAOJIFOICHUIO PACXOSIIETOCS
CBETOBOI'O ITyYKa, 00pa30BaHHOTO
paccenBarolIeil TMH30M; OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
NOTPEIIHOCTh U3MEPEHHON (PU3nUYeCcKon
BEJTUYHHBI.

Hcnonvzosams cobuparouyto

U pacCeMBalOIIYIO JINH3Y, ONTHYECKYIO
CKaMblO.

Pewamos 3anaun Ha TOHKHE
paccenBaroNIfe JTUH3bI

Onepuposams NOHAMUAMU:
uHTepdepeniys, naTepepeHIIMOHHAS
KapTUHA, KOTE€PEHTHBIC HCTOYHUKH,
uHTep(epeHIIMOHHAs cXeMa, CXeMa
IOnra.

Ymemw 3anuceiBaTh YCIIOBUA
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[IprmMepsbl KJIacCUYECKUX

UHTEP(HEPEHIIMOHHBIX CXEM

HAOJIIOICHUS] MAaKCHUMYMOB

Y MUHUMYMOB B UHTep(EepEHIIMOHHON
KapTHHE OT JIBYX KOT€PEHTHBIX
UCTOYHUKOB, COOMPATH
HKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepsi IPUPOTHBIX
SBJICHUN U TEXHUYECKHUX YCTPOMCTB,
B KOTOPBIX HaOIIOgaeTCs
(mpuMeHsieTCsI) sIBJICHHE
UHTEPPEPECHIINH.

IIpumensime ycinoBus HaOMIOACHUS
MaKCHMyMOB U MUHUMYMOB

B HHTEP(EPEHIIMOHHON KapTHHE.
Cmpoums X0J1 «JIy4eil» U MOKa3bIBATh
Ha HEW Pa3HOCTh X0OJa

B MHTEpepeHronnom cxeme Oura.
Dopmynuposams TUTIOTE3Y O BUJIE
UHTEp(HEePEHIIMOHHON KapTUHBI

IPU PA3IUYHBIX TEOMETPUUECKUX
napamerpax cxemsl FOHra.
Hccnedosams uHTEPHEPEHIIUOHHYIO
KapTHHY NPU HAOIIOJCHUH
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Hroro no pazneny

Paznen 3. KBanToBas pusuka.

3.1.

N3ydenue criektpa
CBETa Pa3JIM4YHBIX
MCTOYHUKOB

C IIOMOILBIO

T PaKITnOHHON

peneTku (MPakTUKYM)

19

Hudpakuus csera.
JudpakunoHHas pelierka.
VcnoBue HaOIIOAEHUS TIIaBHBIX
MaKCHMYMOB TIPH TaJICHUU
MOHOXPOMAaTHYECKOTO CBETa

Ha TUPPAKITUOHHYIO PEIIETKY.

UHTEPPEPEHIINH C TTOMOILBIO CXEMBI
Onra u unmepnpemuposams
MIOJIYYCHHBIC PE3YJIbTATHI.

Onpedensims NJIMHY BOJHBI CBETa

10 pe3yJibTaTaM HaOJI0ICHUS
UHTEPPEPEHIIMOHHON KapTHUHBI

¢ noMoIIpio cxeMbl FOHra, olieHuBaTh
aOCOJIIOTHYIO U OTHOCUTEILHYIO
MOTPENIHOCTh U3MEPEHHOM (pr3nyeckomn
BEJTUIHMHBI.

Hcnonvzoeams na3epHyIo yKa3Ky,
PYJIETKY, a Takke (Hoibry, OyaaBKu

Y HUTKY JUIs peanu3anuu cxembl FOHra.
Pewams 3anaun Ha TBYXBOJIHOBYIO
uHTEPPEPEHITUIO

Onepuposams NOHAMUAMU:
mudpakius, TudpakIMOHHAS PEIIeTKA,
(GbOTOH, YPOBEHb SHEPTHH aTOMA,
U3Ty4YeHHUE U MOTJIoIeHre POTOHA,
CHEKTP U3MyYEHHUS, CTIEKTPOCKOIL.

Ymemw 3anuceiBaTh YCJI10BHUA
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N3nyyeHne u noriaomeHne
(hOTOHOB TpH TTEPEXOIe aTOMa
C OJIHOTO YPOBHSI DHEPTUU

Ha Jpyrou. Buspl ciekTpos.

Cnekrpockon

HaOJII0ICHUS I1aBHBIX AUPPAKIIMOHHBIX
MaKCUMYMOB IIpY NaJ€HUU
MOHOXPOMAaTHYECKOTO CBETA

Ha JU(QPAKIUOHHYIO PELIETKY, YCIOBUS
U3TYYEHUS U MOTJIOMEHUS (POTOHOB
IIPU [IEPEXO0JI€ aTOMa C OJHOTO YPOBHS
SHEPIrUU Ha APYroi, coOupaTh
JKCIIEPUMEHTAJIBHYIO YCTaHOBKY.
IIpusooums npumepsi TUHEHYATHIX,
M0JIOCATBIX U CIUIOUIHBIX CIIEKTPOB
U3JTyYEHHUS], TEXHUYECKUX YCTPOICTB,
B KOTOPBIX MPUMEHSIOTCS U3ITyUYEHHUS
C pPa3JIMYHBIMU BUJAMU CIIEKTPOB.
Ipumename ycnoBusi HAOMIOAEHUS
TJIaBHBIX JU(PPAKITMOHHBIX
MaKCUMYMOB IIpY NaJ€HUU
MOHOXPOMATHYECKOIO CBETa

Ha M (PPaKIIMOHHYIO PEIIETKY.
Cmpoumbs X011 «JTydei»

IPU UX HOPMAJILHOM MaJICHUH

Ha TUPPaKIUOHHYIO PEUIETKY

Y TIOKa3bIBaTh HA HEW PA3HOCTh XO/4.

Dopmynuposams TUTIOTE3Y O BUJIE
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CIEKTPOB M3JTyUEHHUS UCTOYHUKOB CBETA
Pa3HON MPUPOIBI.

Hccneoosams ONTUYECKHUE CIIEKTPHI
U3JTy4YEHUs] ICTOYHUKOB CBETA Pa3HOU
OPUPOABL U UHMEPNPEMUPOBAMb
MOJIyYCHHBIE PE3YJIbTATHI.
Onpedensims NJIVHBI BOJH U3Ty4EHUS
Pa3UYHBIX UICTOYHUKOB

0 pe3yJibTaTaM HaOII0ACHUS

T PaKIIMOHHON KapTHUHBI,

naBaeMoi Tu(PpaKIMOHHON PEIIETKOMH,
OLICHUBATh A0COJIIOTHYIO

¥ OTHOCHUTEJIbHYIO TTOTPEUTHOCTh
U3MEpPEHHOMN (U3HUeCKOn

BEJTUYHHBI.

Hcnonvzosams mubpakiiioOHHYIO
perieTKy, GoHaph ¢ JaMIou
HaKaJIMBaHMS, CBETOANOIHBIN (POHAPB,
razopaspsaHyIo Jlamny, nuadparmy,
MEpPHYIO JICHTY.

Pewamys 3a1aun 0 maJiIcHUN CBETa
Pa3IMYHOrO CIIEKTPATIBLHOTO COCTaBA

Ha TUPPAKIUOHHYIO PELIETKY
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3.2.

HUccnenoBanue
3aBHCHUMOCTH
MHTEHCHUBHOCTH
CBEUEHHS CBETOAHOIA
OT CHUJIBI MPOTEKAIOIIETO
Yyepes3 Hero Toka

(IpaKkTUKyM)

CBeTomo1, ”THTCHCUBHOCTD

u3iy4yeHusi, POTOH, JIEKTPOH

Onepuposams noHAMUAMU. CBETONOI,
p-N-TIepexo/1, FICKTPOH, JbIpKa, (POTOH,
WHTECHCUBHOCTD U3ITyYCHHS.

Ymemsb 0OOBACHATH B yIPOIIICHHOM BHUJIC
MPUHIINAI ICUCTBUS CBETOANO/IA,
coOMpaTh IKCIEPUMEHTATBHYO
YCTaHOBKY.

IIpusooums npumepvi IPUMEHCHUS
CBETOAMO/IOB B OBITY M B TEXHHKE.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCUMOCTH HHTCHCUBHOCTH
U3ITyYCHHS CBETOINOA OT CHIIBI
IIPOTEKAOIIETO Yepe3 Hero TOKA.
Hccneoosams 3aBUCUMOCTD
WHTCHCHUBHOCTH U3JTy4YCHHUS CBETOIMOIa
OT CHUJIBI IIPOTEKAFOIIETO Yepe3 HEero
TOKA U UHMEePNPemuposamn
TIOJTYYCHHBIC PE3YJIbTATHI.

Cmpoums rpaduK 3aBUCUMOCTH
WHTEHCUBHOCTH M3JTyYEHHUs CBETOIMO/A
OT CHUIBI ITPOTEKAOIIETO YePe3 HEero

TOKa (C y4eTOM a0COFOTHBIX

58



3.3.

Hab6mronenue
U30MpaTeNbHOCTH
BHYTPEHHETO
doTorddexra k qrHE
BOJTHBI CBETa

(IpaKkTUKyM)

CBeToM0J, ”THTEHCUBHOCTh
U3ITy4eHusi, POTOH, IEKTPOH.
DHeprusi 1 UMIyJIsC (HOTOHA.
doTo3dhexT. 3aKoHbI
dboToaddexra. YpaBHeHHE
OitHmTeitHa 1 Gororddekra.

«Kpacnas rpanuna» poroaddexra

IOTPELIHOCTEN U3MEPSIEMBIX
($uU3NYECKUX BETUYHH).

IIpumensimo IpaBUiIa HOCTPOECHUS
rpaduKoB 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH JPYT OT JIpyra.

Onpeodensamp XapakTep 3aBUCUMOCTU
MHTEHCUBHOCTH U3JIy4Y€HUsI CBETOUOIA
OT CHJIBI POTEKAIOILIETO YEPE3 HETO
TOKaA.

Hcnonvzoeams CBETOANOM, TIOKCMET]
(u1 cMapThOH C TaTYNKOM
OCBELIEHHOCTH), JJA0OPATOPHBINA OJI0K
nuTaHusl (MM UCTOYHUK TTOCTOSTHHOTO
HaNpsHDKEHUs, peocTaT U MyJIbTUMETP)
Onepuposams nOHAMUAMU. CBETOIUO,
p-N-Tiepexo/1, JIEKTPOH, JIbIpKa, (POTOH,
UHTEHCUBHOCTh U3TyUYCHHUS,
dboTorhPexT (BHEITHHI U BHYTPEHHHUI ),
(OTOTOK, «KpacHasi TpaHULIa»
dboTorddexra.

Ymemb 0OBSACHATD B YIIPOILIEHHOM BU/JIE

IIPUHLIAII JEHCTBUSA CBETOAMOAA,
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dopMynupoBaTh 3aKOHBI GoTOIPDEKTa,
3anuChIBaTh ypaBHEHHE DIHINTEHA
s hotordpexra u popmyny

IS «KpacHOM rpanuiib potodddexra,
coOupaTh IKCIEPUMEHTAIIBHYIO
YCTaHOBKY.

I1Ipugsooums npumepsvl IPUMEHEHUS
CBETOJIMOJIOB B OBITY U B TEXHUKE.
IIpumensmo 3axkoHbI poTOdDPEKTa,
ypaBHEHHUE DUHIITEHHA

st oroaddexra, popmyiny

JUTSL «kKpacHOM TpaHuIib» hoTodddexra.
Dopmynuposams TUTIOTE3Y

00 yCJIOBUSIX BOBHUKHOBEHUS
BHYTpeHHETO GoTorddexTa

IpU NaJICHUU Ha CBETOAMOJ] CBETOBBIX
BOJIH Pa3HOM JIJINHBL.

Hccneoosams siBieHrE BOSHUKHOBEHHSI
($oTOTOKA B OCBEIIAEMOM CBETOIUO/IE,
W3Y4YUB 3aBUCUMOCTB CHIIBI (POTOTOKA

B OCBEII[aEMOM CBETOJINO/IC

OT HAIIPsKCHUSA HAa APYTOM CBCTOJAHOAC,
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Hroro no pazneny
OBHIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

34

BBITIOJTHSIIOIIEM POJIbh UICTOUHHKA CBETA
U UHmMepnpemupo8amsy MOTy4YCHHbIE
pe3ybTaThlI.

Onpeodensams yCIOBUE BOSHUKHOBEHUS
(oTOTOKA B OCBEIIAEMOM CBETOINO]IE
(TOK BO3HHMKAET TOJIBKO IIPU OCBEIICHUU
€ro CBETOJMOJOM C JJIUHOM BOJIHBEI,
MEHBIIIEN WIK PaBHOU JUIMHE BOJIHBI,

Ha KOTOPYIO PACCUMTAH OCBEIIAEMbIN
CBETOJMON).

Hcnonv3o6amsb CBETOANOIbBI PA3HBIX
I[BETOB (KpacHbBIC, 3€JICHBIC U CUHHUE),
71a060paTOPHBIN OJIOK MUTAHUS,
MYJIBTUMETP.

Pewams 3anaun Ha poTodrPdext
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