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INOACHUTEJIBHASA 3AIIMCKA

Hactosmas pabodas mporpamMMa Kypca BHEYPOUHOU AesTenbHOCTH «OCHOBBI
(bU3UYECKOT0 SKCIIEPUMEHTa (J1ajee — mporpamMma) pa3padoTaHa B COOTBETCTBHH C
TpeOboBaHUsIMU  (hellepalbHOrO0 TOCYIapCTBEHHOIO 00pa30BaTEbHOTO CTaHAapTa
cpennero oduiero oopazoBanusi (manee — @I'OC COO) [1, 2] u HampaBieHa Ha
opranuzanuio oOydeHus B (PU3UKO-MAaTEMaTHUECKOM Mpo(duie B COOTBETCTBUU C
TpeOoBaHUSAMU (enepanbHOi  00pa30BaTeNbHON MpPOrpamMMbl CpeIHEro OOIIeTo
obpazoBanus (OOIT COO) [3].

Peanusanus nporpaMMbl MOXKET COAECHCTBOBATH JAOCTHKEHUIO O0yUYaIOIIUMUCS
IJIaHUpyeMbIX  pe3ysibTaToB  ocBoeHua DOII COO, pa3BUTHIO JIMYHOCTH
oOyyaromuxcsi, (HOPMUPOBAHUIO U YAOBJIETBOPEHUIO HUX COLUAIBHO 3HAYUMBIX
MHTEPECOB M MOTPEOHOCTEH, caMopeanu3aluu OO0ydyaroluxcs 4epe3 ydacTue BO
BHEYpPOUHOI JesATenbHOCTH. OAHON M3 BO3MOXKHBIX (POPM pealin3allid IPOrpaMMBbl
ABISETCS KpyXOK. [IporpamMma MOXET pealn30BBIBAThCS 00pa3oBaTEIbHOMN
OpraHu3alyell CaMOCTOATEIbHO JHUOO0 HAa OCHOBE B3aMMOJCHCTBUS C APYTUMHU
OpTraHU3aIMSIMH, OCYIIECTBIIIOMKUMU 00pa30BaTEIbHYIO 1€ATEIHHOCTb.

[TporpaMMa Kypca BHEYpOUHOH JeATeNbHOCTH «OCHOBBI (U3UYECKOTO
DKCIEPUMEHTA» NpeaHa3HayeHa i peann3aunu B 10—11 kimaccax u HampaBiieHa Ha
JOCTHKEHHE COOTBETCTBYIOIIMX PE3YyIbTaTOB, CHOPMYIUPOBAHHBIX B (eaepanibHOI
paboueit mporpaMme 1o yueoOHomy npeamety «Puznkay (yriayOJeHHbIN YPOBEHB).

[Tpu u3yuenun ¢pu3KUKU Ha YriyOJEHHOM YPOBHE peann3alusi 3TUX NPUHLIUIIOB
0asupyeTcsi Ha HWCIMOJB30BAHUM CAMOCTOATEIHLHOTO YYEHHUYECKOTO JKCIepHUMEHTa,
BKJIFOUAIOIIETO, B TOM YHCIIe, paboThl (U3NYECKOTO MpakTukyMma. [lpu sTom mox
paboTamMH MpakTUKymMa IOHHUMAeTCs CaMOCTOSITENIbHOE HCCIeI0BaHUE, KOTOpPOe
MPOBOJUTCS TO PYKOBOJACTBY CBEPHYTOTro, OOOOIIEHHOTO BHaa O€3 MOIIaroBoi
WHCTPYKIIMU. B pe3ynbpTare obecrieuynBaeTcsl OBIaJACHUE OOYJAOIIUMUCA YMECHHUSIMH
MIPOBONUTH MPSIMBbIE M KOCBEHHBIE M3MEPEHUS, UCCIIEIOBATh B3AUMHBIC 3aBUCUMOCTH
JIBYX (PU3NYECKUX BEJIMYMH U OCYIIECTBISATH IMMOCTAHOBKY OIIBITOB IO IMPOBEPKE
NpeJIOKEHHBIX TUIIOTE3. Bee 3T0 crmocoOCTBYET TOCTHKEHUIO OJHON M3 OCHOBHBIX
nener u3ydeHuss PU3MKKM Ha YPOBHE CpeJHEro oO0Iero oOpa3oBaHUs — OBJIAJICHUIO

06y‘laIOHII/IMI/ICH MCTOJaMHU CaMOCTOATCIIBHOI'O IIJIAHUPOBAHUA W IIPOBCACHHA



¢u3nyecKux  HKCHEPUMEHTOB, AaHaIM3a W  UHTEpHIpeTanuu  MHPOpMaIuH,
OIIpENEIIEHUS IOCTOBEPHOCTHU IIOJyYEHHOI'O PE3yJIbTaTa.

AKTyaJIbHOCTh peanu3alii JaHHOM MHpOorpamMMbl ONpPEAENseTCs TEM, 4TO €€
OCBOGHHUE MO3BOJISIET OOYYAIOIIUMCSl Ha MPAKTUKE O3HAKOMHUTBHCS C PAa3TMYHBIMU
(buU3MYECKUMHU SBICHUSIMHU, IKCIEPUMEHTATBHO H3YYUTHh pa3ludHble (u3nueckue
3aKOHOMEPHOCTH, YIJIyOUTh CBOM TEOPETHUECKHE 3HAHUS, Pa3BUTh MMEIOIIMECS U
npUOOpPECTH HOBBIE MPAKTUYECKWE YMEHHUS U HABBIKM B 00JACTH IJIAHHUPOBAHMUS,
HOJIFOTOBKHU, IPOBEJCHMS, aHAIM3a U UHTEPIPETAMN (PU3NIECKOTO SIKCIIEPUMEHTA.

[Iporpamma nmaer oOydaromIMMCS BO3MOXHOCTh MPUOOPECTH MNPAKTUUECKUI
OIBIT paboOTHI ¢ J1a0OPaTOPHBIM 00OPYIOBAHUEM, OBIIAJIETh KOHKPETHBIMU IPUEMAMU
UCCIIEIOBATENbCKOM  JIEATEIbHOCTH HAYMHAIOUIETO  (PU3MKa-3KCIIEPUMEHTATOPA,
c(OpMHPOBATh HaBBIKK OLIEHKH MOTPEIIHOCTEN PE3yJIbTaTOB U3MEPEHUS (PU3HMUECKUX
BenuuuH. Peanuszanuss mporpamMmbl  CO3JaeT YCIOBUS g (OpMUPOBaHUS Y
Oo0y4aroluxcs HECTaHAApTHOIO KPEaTMBHOI'O MBIIIJICHHSI, CONEHUCTBYET Pa3BUTHUIO
UHAMBUIYAIBHOCTH  CYKIEHUH,  (OpMHpOBaHUIO  KyJbTyphl  OOOCHOBAaHMUS
COOCTBEHHOT'O MHEHUS U CBOOO/IbI €TO BBIPAYKEHUSI.

[Iporpamma MokeT ObITH BOCTpeOOBaHa OOYyYarOUIUMHUCS, KOTOPBIE HMEIOT
UHTEpEC M MOTUBALMIO K YINIYOJEHHOMY HW3YYEHHI0 (U3UKH M MaTEeMaTHKH,
TOTOBSITCSL K YYacTHIO B OJIMMIIMAJaX IIKOJbHUKOB MO (pU3MKE, B paMKaxX KOTOPBIX
IIPELYCMOTPEH NMPAKTHYECKUM TYP.

ITporpaMMa npecienyer He TOJIBKO 00pa30BaTeIbHbIE, HO U BOCIUTATEIbHBIE
LEIM, IIOCKOJIBKY COOTBETCTBYET WJEE OSKOJOTH3aUUMU M UACE IPUKIATHOU
HaIIPaBJIEHHOCTH, KOTOpBIE, B YHUCJIE APYIMX HJCH, IMOJIOXKEHBI B OCHOBY Kypca

busuku, nzygaemoro Ha crynenu COOQO.

BapuanTsl peanu3anuu nporpaMmmsl 4 ()OpMbI IPOBEACHUS 3AHATHI

Peanuzauuss mporpamMmbl  IpeanonaraeT CodyeTaHWE pas3auvHbIX  (opm
IPYIIOBOM paboThI (CylIaHWE JEKIMM, AUCKYCCHUsl, MOHTaX SKCIEPUMEHTAIbHBIX
YCTAaHOBOK,  MpoOBelAeHHWE  (U3MYECKUX  M3MEPEHWH  MOJ  PYKOBOJCTBOM
MPETo/IaBaTelisl) ¥ WHIUBUIYTBHONW paOOThI (BBIMIOJHEHUE CAMOCTOSATEIBHBIX padOT
U paboT mpakTUKyma, 00paOOTKa W HHTEpPHpeTalus pe3yJbTaToB (U3NYECKUX
u3Mmepenuit). Vcnonp3oBanue Takux ¢GopM padOThl TMOMOTaeT pa3BUBATH Yy
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OoOy4YaronmMxcs, ¢ OAHOW CTOPOHBI, HABBIKM BOCHPHUATHS HOBOM HMH(OpManuu mnpu
paznuyHbIX  dopmax €ee ImoJayd, a C JPYroll CTOPOHbI — AaKTHUBHOCTb,
CaMOCTOATENILHOCTh M TBOPYECKOE Hayano. B memoM peanmuzanust JaHHOM
MpOrpaMMbl JIOJKHA TIOJOKHUTENIBHO CKa3bIBAThCS KAK HAa aKTyaldu3alluy 3HAHUU,
YyMEHUH U HaBBIKOB OOy4YalONIMXCS B paMKax HUX MOpeanpodecCuoHaTbHON
TEXHOJIOTUYECKON (MHKEHEPHOM) TTOJITOTOBKH, TaK U Ha COI[MaIbHOM (POPMHUPOBAHUU
JUYHOCTU 00YyYarOIIUXCs.

[Iporpamma Kypca paccuMTaHa Ha 68 YacoB, B paMKaXx KOTOPBIX
PEIyCMOTPEHbI Takue (PopMbl pabOT, Kak JEKIHMHU, CAMOCTOSTENIbHBIE PabOThI U
paboThl TpakTUKyMa. B xome caMocTOsTeNbHBIX pPabOT oOydaromuecs IO
KOHTpPOJIEM  TIpenojaBareis  3aKpeIUIAIOT  HOBbIE  3HAHUA, OTpabaThIBAIOT
OMpENICJICHHbIE YMEHHUSI M HaBblkh. PaboOThl mpakTUKymMa MOApPa3yMEBAIOT
CaMOCTOATENILHOE pelIeHuE OOYYAIOMIMMUCS JKCIEPUMEHTANIBHBIX (U3HUECKUX
3amay. Tematuka pabOT MpaKTHUKymMa U TMOPSJOK UX CJIEIOBAHUS COOTBETCTBYIOT
CTPYKTYp€ TEMaTHUYECKOTO IUIaHHpoBaHMs (denepanbHON padoueil mporpaMMbl IO
yaeOHOMY npeameTy «DPusnkay (yriyOJeHHbIN YPOBEHB ).

[Iporpamma paccunTaHa Ha peaqu3alyio B TeUEHUE ABYX JieT 00yueHust B 10—
11 kimaccax mpu MpOBEEHUHU 3aHATHI OJIMH pa3 B HEAEI0 00beMOM | yac Kaxmoe.
[To ycMOTpeHUI0 y4yuTens MOPSIOK CIETOBAHUS 3aHSITUNH MOXKET ObITh U3MEHEH, a
HEKOTOPBIE MOTYT OBITh UCKITIOUEHBI.

JlonyckaeTrcst peayin3alysi 4aCTH IPOrpaMMbl B TEUEHHUE OJTHOTO Y4eOHOIo roja
— 1151 o0ydaronuxcst Tobko 10-ro uinu Tonpko 11-ro kmacca. OHAKO B 3TOM cliydae
npu pabore ¢ oOyuaromumucs 11-ro kiacca peKOMEHAYETCS HAYMHATh U3JIOKEHUE
y4eOHOro Matepuajia C TPOBEJCHUS 3aHITUH, HAMpPaBJICHHBIX Ha OCBOCHHUE
OOyYalOIIMMHUCS OCHOBHBIX TNPHUEMOB M METOAOB OOpabOTKM pE3yNbTaTOB
(bu3nUIeCKUX M3MEPEHHUI M OICHKHM morpemiHocteit. /s sTtoro pekomenmyercs: 1)
npoBect B kjacce 3aHATUst Ne 1, Ne 3 u Ne 5 u3 mporpammsl 10-ro knacca; 2) 3a1ath
Ha JIoM BheInojiHeHue 3aganuii Ne 2, Ne 4 u Ne 6 u3 nporpammel 10-ro kinacca; 3) B
JalbHEHIIeM clienoBaTh mporpamMme 11-ro kiacca, MCKJIIOYMB W3 HeEe, IO

YCMOTPEHHUIO YUUTENS, Kakue-mu00 Tpu 3ausatus (Harnpumep, Ne 16, Ne 17, No 18).



Bo3moxHO Takxke ocBoeHue oOydaromumucs 11-ro  kimacca noJHOM
IpOrpaMMBbl IIPU YCJIOBUM IPOBEACHMSI 3aHATUHN J1Ba pa3a B HEJEN0 00beMoM 2 yaca
KaX70€.

Psan paGoT mnpakTHkymMa (Ha YCMOTPEHHE YUUTENs]) MOXKET OBbITh 3alaH
o0yJaromuMcsi Ha JOM JJs CaMOCTOSITEJIBHOIO BBIIOJHEHHUS C TMOCIEAYIOUINM

KOHTPOJICM U 06CY)KI[GHI/ICM IMOJIYUYCHHBIX PC3YJIbTATOB.

B3aumocssass ¢ penepaabHoii padoyeil MporpaMMoii BOCIUMTAHUS

[Iporpamma pa3zpaboTaHa ¢ ydeToM peKoMeHaanuil denepaibHON padoueit
IIPOTpaMMBbl BOCIIUTaHUA. B 4aCTHOCTH, OHA YUHUTHIBACT IICUXOJIOTO-I1€1arOrHueCcKre
0COOEHHOCTH COOTBETCTBYIOIIEH BO3pACTHON KaTErOPUH 00Y4arOIIUXCS.

[Iporpamma COOTBETCTBYET TaKUM LIE€JIIM BOCIHUTAaHUS OOYYalOIMXCS, Kak
Pa3BUTHE JINYHOCTH, CO3JaHUE YCIOBUHU ISl CAMOOIIPEACIICHUS U COLMAIN3ALUU.

IIporpamMma  COIEHCTBYET PELICHHUIO CIEAYIOIIMX 3a1ad  BOCIUTAHUSA
oOyyaroluxcs: YCBOEGHUE 3HAHWM, HOPM, JYXOBHO-HPAaBCTBEHHBIX IICHHOCTEM,
TpaJMILIMI, KOTOPBIE BRIPA0OTAIO POCCUICKOE 00IIECTBO; (POPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX ~ OTHOUIEHWH K OTHM HOpMaMm, LEHHOCTSM; HNpUOOpETeHHE
COOTBETCTBYIOILIETO 3TUM HOpPMaM, LEHHOCTAM, TPaAUuLUsAM COLUOKYJIBTYPHOTO
ONbITa TIOBEJEHUS, OOIIEHUS, MEXKINYHOCTHBIX U COLHUAIbHBIX OTHOILUEHUH,
IIPUMEHEHUS MTOJYyUYECHHBIX 3HAHUW; TOCTHKEHUE JTMYHOCTHBIX PE3YJIBTATOB OCBOCHUS
oOmreoOpa3zoBarenbHOM mporpaMmel 1o gusuke B cootBercTBUn ¢ PI'OC COO.

HporpaMMa COOTBCTCTBYCT CJICOYIOIINM OCHOBHBIM HallpaBJICHUAM
BOCIIUTaHMUA.

1) TpynoBoe BOCIIUTaHUE — BOCIIUTAHUE YBAKEHHUSI K TPYLY, TPYIAILUMCS,
pesynbTaTam Tpyaa (CBOEro MW Jpyrux JoJed), OpHUEHTalUsi Ha TPYIOBYIO
NeSATEIbHOCTh, TOJydyeHHe mnpodeccuu, JTUYHOCTHOE CaMOBBIpRXKEHUE B
OPOAYKTUBHOM, HPAaBCTBEHHO JOCTOMHOM TpyA€ B POCCHIICKOM OOIIECTBe,
JOCTHKEHHE BBINAIOIIUXCS PE3YJIbTATOB B MPOPECCHOHANIBHON JESTEIbHOCTH.
[leneBbIMU OpUEHTHpAMU SIBIAIOTCS: (OPMUPOBAHME OCO3HAHHOW TOTOBHOCTH K
MOJIYYEHHUIO NMPOPECCHOHANIBHOIO 00pa3oBaHUs, HENPEPHIBHOMY OOpa30BaHUIO B
TEUEHHE XHU3HU KaK YCIOBUIO YCIEIIHOW Mpo(ecCHOHANIbHON M 0OIIeCTBEHHOU

NESITENIbHOCTH; TMOHUMaHUe crnenuukun camooOpa3zoBaHus U MPodecCHOHATBLHON
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CaMOMOJTOTOBKM B  MH(OPMAIMOHHOM  BBICOKOTEXHOJIOTMUYECKOM  OOIIECTBE,
TOTOBHOCTH YYHUTBCS U TPYIUTHCS B COBPEMEHHOM OOIIECTBE; OPUEHTUPOBAHHOCTD
Ha OCO3HAHHBIA BHIOOP cdepsl MPoPecCHOHATBEHON TPYAOBOW ACATEIHHOCTH B
POCCHUICKOM OOIIECTBE C YU€TOM JIMYHBIX KU3HEHHBIX IUIAHOB, MOTPEOHOCTEH CBOEH
CEeMbH, 00IIecTBA.

2) DKOJIOTMYECKOE  BOCIMHUTaHHE — (OPMUPOBAHHE  DKOJIOTMUECKOU
KYJIBTYpPbI, OTBETCTBEHHOTO, OEPEKHOTO OTHOLICHHS K IPUPO/IE, OKPYKAIOIIEH cpe/ie
Ha OCHOBE POCCHUHCKHUX TPAJAMIIMOHHBIX TYyXOBHBIX IIEHHOCTEW, HABBIKOB OXpPaHbI,
3alllMThI, BOCCTAHOBJICHUS TPUPOJIBI, OKpYyXkaroien cpesbl. LleneBbiM oprueHTHpOM
SBJISIETCS. OCO3HAHHWE HEOOXOJUMOCTH MPUMEHEHHUS 3HAHUS ECTECTBEHHBIX U
COLIMAJIBHBIX HAyK /ISl pasyMHOTo, OEpeXIMBOTO MPHUPOAOIOIB30BaHUSA B OBITY,
OOIIIECTBEHHOM MTPOCTPAHCTBE.

3) [leHHOCTH HAYYHOTO MO3HAHUS — BOCITUTAHHUE CTPEMJICHHS K MTO3HAHUIO
ce0s U IpYrux JitoJIed, IpUpOoJIbl U OOIIECTBA, K OJYYEHUIO 3HAHUM, KAU€CTBEHHOTO
o0pa30BaHMsI C y4ETOM JIMYHOCTHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.
[leneBbIMU OpUEHTHpPAMU SIBISIFOTCS: (OPMHUPOBAHUE JEATEIHHO BBIPAKEHHOTO
MO3HABATEIILHOTO HHTEpeca B 00MacTH (U3MKKM C YYETOM CBOMX HHTEPECOB,
CIIOCOOHOCTEM, JOCTHKEHUM; TOJIyYeHHE MPECTABICHUN O COBPEMEHHON Hay4YHOMU
KapTUHE MHUpa, O JOCTIKCHUAX HAYKH W TEXHHWKH, O 3HAYCHWH HAYKH B JKH3HU
poccHiiCKOTO OOLIeCTBa, 00ECIEYEHNH €ro 0e30MacHOCTH; NMPUOOpPETEHNE HABBIKOB
KPUTHUYECKOTO MBIIIJICHUS, OMPECICHHs JIOCTOBEPHOW HAydyHOW HHGOpMAIMH U
KPUTUKH AaHTUHAYYHBIX TPEJCTABICHUN; pa3BUTHEC UM TPUMEHEHHE HABHIKOB
HAOMO/ICHUS, HAKOIUIEHUS W CHCTEMaTH3aluu (DaKTOB, OCMBICICHHS OIbITa B

eCTeCTBeHHO-HaquOﬁ obOnacTn IIO3HaHMH:, HCCJ'IGI[OB&TCJ'IBCKOIZ JACATCIBbHOCTH.

Oco0eHHoOCTH Pa0OTHI YYUTEJIA IO POrPpaMme

[Tpu peanuzauuu 1aHHOM MPOrpaMMBbI 3a/1aya YUYUTEIs] COCTOUT B TOM, YTOOBI
CO3/1aTh YCJIOBHUS JJIs1 YCBOCHUS O0Y4YaIONTUMUCS HOBBIX 3HAHUHN, MPUOOPETEHUS MU
HOBBIX YMEHMH M 3aKpEIUICHHs] HaBBIKOB, HEOOXOAMMBIX Ui TPOBEACHUS
(bu3MYECKUX IKCTIEPUMEHTOB 1 aHAJIN3a MTOJIYYCHHBIX PEe3yIbTaTOB.

Jnsa pemienus 3Toil 3aaud HEOOXOOUMO Halu4yhe B KaOuHeTe (QU3UKU

000pyZOBaHUs, KOMIUIEKTYIOIIMX W PACXOJHBIX MaTepUajioB, TPEOYIOIIMUXCA IS
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NPOBEJCHUS  CAaMOCTOSTENBbHBIX pabor W  pabor mpaktukyma. llepedeHp
npearaeMeix paboT chOpMHUpPOBaH TakuM O0Opa3oM, YTO MOATOTOBKA K UX
NPOBEJCHUIO HE JOJDKHA BBI3bIBaTh CYIIECTBEHHBIX 3aTPYAHCHUUA — BCE
HEOOXOMMOEe MJI peaju3alliid MpOrpaMMbl, Kak MpaBHIIO, JHUOO0 HAaXOJUTCI B
KaOuHeTe PU3UKH, MO0 JOCTYITHO B TOBCETHEBHOM OBITOBOM OOMXOJE.

[lepen HadagoM 3aHATAH YYUTEIIO PEKOMECHIYETCS CaMOCTOSTEIHHO
BBIMIOJIHUTh BCE TEOPETUYECKUE 3aJaHUS, CAMOCTOSTEIbHBbIE pPabOThl U PabOTHI
MPAKTUKyMa, KOTOPBIE JOJKHBI OYAYT BBIMOJIHATH O0yYarofecs. DTO AaCT yUYUTENTIO
BO3MOXXHOCTb HE TOJIBKO BBIIBUTH BO3MOJKHBIE TEXHHYECKHE MpPOOJIEMBbI, HO H
MOJIYYUTh KOHTPOJIBHBIE PE3YJNbTaThl HM3MEPEHUH U HUX O00pabOTKH, KOTOpHIC
MOHAMO0ATCA N7 JaJbHEUIeH TPOBEPKU TMPABWIHHOCTH BBIMOTHEHHUS pPaloT
00yJaroImMUMHUCH.

[TockonbKy OAHMM W3 TJIABHBIX PE3YyJIbTaTOB pabOThl YYHTENS B paMKax
BHEYPOUHOI 1€ATEIBHOCTH SBJISETCS IUYHOCTHOE PA3BUTHE O0YUAIOIIUXCS, YUUTEIIO
PEKOMEHJTyeTCsl MPU MPOBEJCHUU 3aHATUN MO MPOrpaMMe aKTUBHO Y4acTBOBaTh B
JESTENIbHOCTH ~ OOydaloluXcsi,  KOHTPOJUPOBATH  XOJA  BBINOJHECHUA  MMH
DKCIIEPUMEHTAJIbHOW paboOThl, HAMNPaBIATh W KOPPEKTHUPOBATH WX JEHCTBHS,
CBOCBPEMEHHO yKa3blBaTb HAa OINMOKA W  HENOYEThbl, IMOJCKa3bIBaTh W
JIEMOHCTPUPOBATh TMPABUIBHBIE CIIOCOOBI BBIMOJHEHUS MPAKTHYECKOW paboTHl,
00CY>KIaTh MPUYMHBI ¥ BO3MOKHBIE MOCIIEACTBHS JOMyCKaeMbIX omuOoK. Bo Bpems
3aHATHI HEO00XO0IUMO MOJJICPKMUBATh T00pOXKeTaATEITHLHYIO atMocdepy
COTPYJIHUYECTBA.

Yuutenio cregyer y4uThIBaTh, 4YTO JIOTMKA OCBOEHHUS  MPOTPAMMBbI
npenoiaraeT MocieAoBaTeIbHOe WM3YYCHHE MaTepualia — CHadala oOydaroluecs
JIOJKHBI OCBOUTH 0a30BbIE MPUEMBI U METOJbI IPOBEACHUS (PU3NIECKUX W3MEPEHUI
1 00pabOTKM MOTy4aeMbIX Pe3yIbTaTOB, a YKE 3aTeM MPUMEHATh UX Ha MPAKTUKE TI0
CXEME «OT MPOCTOTO K CI0KHOMY». [loToMy npuMepHasi cxema MpoBeACHUS 3aHATHI
10 MTPOTPaMMe MOKET OBITh CIICAYIOLIEH:

1) 00BSICHEHHE TEOPETUUYECKOI0 MaTepuaa 1o TeMe;

2) MOJATOTOBKA K BBITIOJHEHUIO CAMOCTOSITENIBHOW PAaOOThI WM PabOThHI
IpaKTUKyMa — OOCYXJCHHE 3aJaHHsl, YCTPOMCTBA SKCIIEPUMEHTAIBLHOM yCTaHOBKH,
HEOOXOJMMOT0 TEOPETHUECKOT0 MaTepuayia, TMPUEMOB W METOJOB TPSMBIX
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HKCIIEPUMEHTAJIbHBIX U3MEPEHUH, CIIOCO00B UX 00pabOTKMU M OLEHKH MOTPEIIHOCTEN
U3MEPEHUN;

3) MPOBEICHUE CaMOCTOATENbHON paboThl WM pPabOThl MPAKTUKYMA,
KOHTPOJIb TPaBUILHOCTH MPOBEACHUS U3MEPEHUN;

4) 00pa0oTKa TMOJIyYEHHBIX OSKCIIEPUMEHTAIbHBIX JIaHHBIX, OIICHKA
MIOTPENTHOCTEN;

5) o0OcyxeHne PE3YIbTAaTOB 00paboTKH MOJTYYEHHBIX
HKCIIEPUMEHTAILHBIX JaHHBIX U MPOBEPKA UX MPABUIHLHOCTH.

B cnaydae HeXBaTKM BpEMEHM Ha peAM3alMI0 B Kilacce NMyHKTa 4 JaHHOU
CXEMbI PEKOMEHYETCS MPENIOKUTh 00YJarOIMMCs BBIIOJHUTH COOTBETCTBYIOLIUE
NEHCTBUS JIoMa, a MyHKT S5 peanu3oBaTh B Hayalle CIEAYIOIIEro 3aHATusA, JH00
IPOBECTH  HEOOXOAMMBIE  OOCYXJEHHS C  OOy4YalolUMHCSI B  TOPAJKE

WHUBUAYaJIbHONU PaOOTHI.

COJEPXKAHUE KYPCA BHEYPOUYHOMH JAEATEJBHOCTH «OCHOBBI
®U3NYECKOT'O DKCHEPUMEHTA (®U3UKO-MATEMATHUYECKHAI
HPO®UJIb)»

10 KVIACC

3ansTue 1. IlorpemiHOCTH B IKCIIEPUMEHTE

Jexkuyua «llorpemHocT TpsAMBIX U3MepeHui». OOCyxkmaercs mpupoja
BO3HMKHOBEHUS MOTPEITHOCTEN, METO/Ibl UX MUHUMH3aLUU U OLICHKU.

Jekyua «llorpemrHOCTH KOCBEHHBIX M3MepeHui». OOCYXIarTcsi METOIbl U
NPUEMBl  OLEHKM TNOTPEIIHOCTEM  KOCBEHHBIX M3MEpeHun. Hcnoavyemvie

mamepuanvl: [4], 4acTs 1.

3ansTue 2. OneHKa NOrpenHocTeld MPSIMbIX H KOCBEHHBIX H3MePeHH
Camocmoamenvnan pavboma «OUeHKa MOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUN

10 Pe3yJIbTaTaM NPSIMBIX U3MEPECHUIN».



3ansaTue 3. Ycpennenue H3MepeHuil. Cayuaiinas
norpemHocTb. Knunemaruueckue usmMmepenust

Jekyua «CnydaiiHple MOrpemHOCTY. B cOOTBETCTBUM ¢ YPOBHEM MOJATOTOBKH
00yJaromxcs 1 JOCTYITHBIM 000pyI0BaHUEM MOKET OBITh MPOBEACHA OFHA U3 IBYX
paboT MpakTUKyMa.

Ilpakmuxym Ne 1

3aoanue. Ornpenenure ¢ MaKCUMAJIbHONW TOYHOCTHIO CPEIHIOID CKOPOCTh
JIBIKEHUS 3EPHBIIIKA TIICHA B OYTHUIKE C BOJIOM.

Obopyoosanue. 1lmeHo, HaNOJHEHHAs BOJIOM IUIACTMKOBas OyThUIKA €
OTPE3aHHBIM TOPJIBIIIKOM, CEKYHIOMED, JIMHEHKA.

Kpamroe onucanue pewenus. 1IpoBOOUTCS cepUsi 3KCIEPUMEHTOB IO
MU3MEPEHUIO C MMOMOIIBIO CEKYHIOMEPA BPEMEHH MPOXO0KICHUS 3€PHBIIIKOM IIIIIEHA B
TOJIIIIE BOJIbI HEKOTOPOro (PUKCUPOBAHHOTO PACCTOSIHUS BJIOJIb BEPTHKAJH.
Breiuucnsercss cpeaHee BpeMs JIBIDKEHUs 3epeH. PaccuuThiBaeTcs  CpemHss
YCTAaHOBHMBIIASICS CKOPOCTh 3TOrO IABMKEHUA. OLIEHUBAETCS OTPELIHOCTb.

Onucanue cxodxceil pabomvl NPAKMUKYMA: BCEPOCCHMCKas OJIMMIIMAJA

IIKOJIBHUKOB 1O (PM3UKE, pernoHabHbIN 3Tan 2023 1., 3anaya «[11meHo u BI3KOCTb»

[9, 10].
Ilpakmuxym Ne 2

3aoanue. CobGepuTe yCTaHOBKY IS 3allycKa IIapvKa B TOJIET C HEKOTOpPOH
BBICOTHI C (DUKCUPOBAHHOW TOPM3OHTAJIHLHOM HAYalbHOM CKOpOCThIO. Mccnemyiite
3aBUCUMOCTh BEPTUKAJIBHON W TOPU3OHTAIBHOM KOOPAMHAT IIapvKa MPU TMOJIETe.
Onpenenure CKOPOCTh IIapUKa B HA4aJIE MOJIETA.

Obopyoosanue. CTalbHOW  IMApPUK, IYCKOBOE YCTPOMCTBO  (OTPE30K
ATFOMUHUEBOTO MPOQIIIS, MATHUT HEOJIMMOBBIH, JIBa CTATbHBIX IIAPUKA), IITATUB C
Jankou U My(QToii, MaJSIpHBIA CKOTY, pyJIeTKa, KOMMUPOBabHasA Oymara.

Kpamroe onucanue pewenus. OcyuiectBisieTcsi cOOpKa MyCKOBOM YCTaHOBKH.
[IpoBoauTCS Ccepusi PKCHEPUMEHTOB MO 3aMyCKy IIapyuKa B MOJET U U3MEPEHUIO
KOOPJIMHAT TaJIeHUs IIapUKa OTHOCUTEIHLHO TOUKU cOpoca. [1o momydueHHbIM JaHHBIM
pacCUMTHIBAETCS HAYaJIbHAsI CKOPOCTbH IOJIeTa IIapHKa.

Onucanue cxooiceti pabomel NpaKmMuKyma. MEXKIyHApOJHAs OJIUMIIMANA IO
skcnepumenTanbHor pusuke 2021 1., 3amaua «[lymka» [11].
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3ansTue 4. [Ipocreiimme reoMeTpuYecKue M3MepeHUs!

Ipakmukym

3aoanue. Onpenenute ¢ MaKCUMAJIbHOW TOYHOCTBIO TOJIIMHY MPOBOJOKH U
BHCIITHUN TUaMETP WTJIBI, TUIOMAh HAPUCOBAHHOW Ha JMCTe OyMaru Gurypsl, 00beM
Opycka. O1eHUTEe MOrPEIIHOCTH.

Obopyoosanue. IlpoBonioka, uria OT wmmIpuia (CO CTOYEHHBIM OCTPHEM),
n300paxkeHne (HUTYphl CIOKHOW (OpPMBI Ha Pa3IMHOBAHHOW KBajapaTamMu Oymare,
JIEPEBSIHHBIN OpYCOK, TMHEHKA, IIITAHT €HIIUPKYJIb.

Kpamkoe onucanue pewenus. TIpoBoasTCs U3MEPEHUS TOJIIMHBI MPOBOJIOKH
METOIOM psoB. [IpoBomuTCS W3MEpeHUe AUaMETpa UTIIbI METOJIOM MPOKATHIBAHUSI.
[IpoBouTCS U3MEpEeHHEe TIOMAaU PUTYPbl METOJAOM IOJICUETA IUIONIAIU MO KIETKaM
CETKU W3BeCTHOTO miara. [IpoBonutcs usmepeHue radbapuToB OpycKa W BHIYMCIICHUE
ero obbema. OIEHMBAETCS TOTPEITHOCTh HW3MEPEHHBIX BeIMYWH. [IpoBOomuTCs

IIPOBCPKaA IIPABUJIBHOCTH U3MCPCHUA JHAMCTpPa HUIJIbI C IIOMOIIBIO IITAHI'CHIIUPKYJIA.

3ansatue 5. I'padukm H3KcnepuMeHTAJIBHBLIX 3aBucumocreil. I'paduueckas
00padoTKa JaHHBIX
Jexyua «Odopmienue TpapuKOB OKCIEPUMEHTAIBHBIX 3aBUCUMOCTEH.

['paduyeckas 0OpaboOTKa TaHHBIXY.
OOcyXnaroTcs OCHOBHBIE TMpaBwia OGOpMIICHUS TpapUKOB 3aBUCUMOCTEM

(bu3MYeCKUX BEJIMYUH APYT OT ApyTa.
Camocmoamenvnas padvoma «lloctpoeHune rpaduKkoB B COOTBETCTBUH C
M3YYEHHBIMH MPABUIAMU C UCIIOJIB30BAaHUEM I'OTOBBIX TaOJUIl C JAHHBIMU.
Hcnonvzyemvie mamepuanvi: MeETOAWYECKHE pekomeHaanuu LleHTpanbHOi
MPEIMETHO-METOIMYECKOM KOMHCCHH IO OIICHHBAHUIO OGOpMIICHUS TpapUKOB Ha

MPAKTUYECKUX Typax BCEPOCCUUCKON OMMMITHAIBI IITKOJIBHUKOB 0 u3uke [12].
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3ansaTue 6. O0padoTKa HEeJIMHEHHBIX 3aBUCHMOCTEH: JIMHEAPU3ANUA, MOACYET
IJIOIIAAM OJ IPaUKOM, MOCTPOCHUE KACATEJIbHBIX K rpauky

Jexkyua «JluHeapuszauus 5SKCIEPUMEHTANBHBIX 3aBUCUMOCTEH W JIPYTHE
rpaduyeckre crocoObl 00pabOTKK TaHHBIX.

OOcyxxnaeTcss ~ METOA  3aMEHbl  MEPEMEHHbIX  NpU  JIMHEApU3ALUH
AKCIIEPUMEHTATILHBIX 3aBUCUMOCTEH. OOCyknaercs (PU3NUECKH CMBICT TIIOMIATH

noJ rpauKOM H YriIoBoro koddduiirenTta KkacaTelbHOM K rpaduky.

3anstue 7. MH3MepeHue 3aBHCMMOCTH KOOPAMHATHI TPAaHMUBI 00JaCTH
HAMOKaHUs OT BpeMeHU. JInHeapu3anusi 3aBUCUMOCTH

Ilpakmukym

3aoanue. BoipexbTe U3 OyMaxkHOU caneTku JIeHTY JUIMHOK 30 cM U IHPUHON
2-3 cM. Onyctutre KoHell OyMaKHOM JIEHTHI B BOAY M BKJIIOYUTE CEKYHJIOMED.
N3yunTe 3aBUCUMOCTbh KOOPJIMHATHI TPAaHUIBI 00JIACTH, TPOIMUTABIICHCS BOJOM, OT
BPEMEHU.
Onpenennute xapakTep 3TOW 3aBUCUMOCTH.

Obopyoosanue. Cexynaomep, OyMaxkubie candeTku, pyjieTka, yamka [letpu.

Kpamroe onucanue pewenus. CTaBUTCS ONBIT 1O HW3YYCHUIO JIBHKCHUS
I'paHUIIBI HAMOKAaHMs OyMakHOH canderku. Mcnonp3yercs 3aMeHa MEPeMEHHBIX IS
JUHEapHu3allid 3aBUCUMOCTH M TIOCTPOSHUS JUHEHHOTO Tpaduka, KOTOPHII
BITOCJICICTBHH MO3BOJIECT CYANTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooiceti pabomol npakmuxyma. [5], 3amaua Ne 32 «Hamokanue

TKaHN».

3ansTue 8. U3yuenne ynpyroro rucrepesuca

Ilpakmukym

3adanue. 3akpenuTe C MOMOIIBIO 3aXHMa JHHEWKY Ha ctoie. llpoxenbte
JTY’)KKY 3aKHMa B KOJIBIIO OAHKOBCKOM PE3MHKH. 3allelUTe KPHOYKOM JUHAMOMETpA
KOJIbIIO PE3UHKHU. M3MephTe 3aBUCUMOCTD JUTMHBI PE3UHKH OT PACTATUBAIOIICH CHUIIBI
npu Harpyske (pacTsbkeHuu) u pasrpyske. [Iposeaute uzmepenus ¢ marom B 0,5 H,
IpY KKIIOM U3MepeHun aenaite 3anepxkky B 30 c. [loctpoiite rpaduk n3mepeHHON

3aBUCUMOCTH, OIIMIIUTE €€ XapaKTEp. C,Z[GJI&I\/’ITG IMPCAIIOIIOKEHNA O IIPpHUYMHAX
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HabmroaeMoii 3aBucuMocTu. Paccunraiite, B Kakux npenenax JexuT Koddduuuent
KECTKOCTH PE3MHOBOTO Koiibla. VCmosib3ys NOJy4YeHHBIE JaHHBIC, paccyUTaiiTe,
KaKyI0 SHEPTHUIO MOTJIOTHIIA PE3UHKA 32 BpeMs IIPOBEIEHUS H3MEPEHHIA.

Obopyoosanue. JIluneiika, 3auUM, TUHAMOMETP C MpeaesoM usmepenuit 5 H,
PE3UHOBOE KOJIBIIO (PE3UHKA JIJIsl 0AaHKHOT), CEKyHIOMED.

Kpamxoe onucanue pewienus. BoIIOTHIETCS OMBIT 10 U3YYEHUIO 3aBUCUMOCTHU
CHJIBI YTIPYTOCTH PE3UHOBOTO KOJIbIA OT €ro JJIMHBI IPU MOCTETIEHHOM YBEIHYEHUH
U TIpU TIOCTENIEHHOM YMEHBIICHHH pacTsaruBaromniei cuibl. HalOmiogaercs siBieHue
yIOpyroro ructepe3uca. J[Be TMOIydYeHHBIE OSKCIEPUMEHTAIbHBIE 3aBHCHUMOCTH

HAHOCATCA Ha OAWH I’pa(l)I/IK HpOBOI[I/ITCH aHaJIM3 IMOJYYCHHBIX PC3YyJIbTATOB.

3ansatue 9. HaxoxkjaeHue Macchl JMHEHKM W INPUOA ¢ OMOIUBIO
YPABHOBCIIMBAHMS PblYara

Ilpakmukym

3aoanue. Onpenenute ¢ MaKCUMaJIbHOW TOYHOCTBIO MAaccCy ILINpPHUIA U Maccy
JIMHENKHU.

Obopyoosanue. npuir o6beMoM 20 M1, TUHENKa, CTaKaH C BOJOM.

Kpamxoe onucanue pewenus. K KOHIy JUHEHKH, KOTOpash UCHOJIb3yeTCS B
KauecTBE phluara, MOJBEIIMBAaETCs wWIpul. M3Mepsercsa 3aBUCHMMOCTh KOOPJMHATHI
TOYKM ONOpbl YpPAaBHOBEIIEHHOIO pbluara OT oObeMa Bonabl B mmpuue. I[lo
MOJIYYEHHBIM JAHHBIM OINPEAEIISIIOTCA Macca MINPULIA U Macca JIMHEHKU.

Onucanue cxooiceti pabomvl NpaxKmMuKyma: PErHOHANBHBIN ATal OJUMIIHA/IbI
uM. Jlx. K. Makcemna o ¢usuke, 2014 r., 8 knacc, 3agaya «HenecTpyKTUBHBIM

aHaJIn3».

3ansaTue 10. U3mepenne ko3pPpunueHTa IHePreTUHIeCKUX MOTEPb NMPH OTCKOKE
IIAPUKA OT MOBEPXHOCTH

Ilpakmukym

3adanue. TlpoBeaute HcCIEIOBaHUE 3aBUCHUMOCTH BBICOTBI OTCKOKa IIapUKa
MIOCJIE COYIapeHUsl C MMOBEPXHOCThIO CTOJIA OT BBICOTHI cOpoca. IIpoBenuTe onbIT st

JBYX THUIIOB ApHUKOB. ONpeenuTe XapakTep 3aBUCUMOCTH.
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Obopyoosanue. lllapuk 15 HACTONBHOTO TEHHUCA, PE3MHOBBIA IIAPUK
«TIOMPBITYHY», PYJETKA, MAJSPHBIA CKOTY.

Kpamkoe onucanue pewenus. 1IpoBOIMTCS OMNBIT MO W3MEPEHUIO BBICOTHI
OTCKOKa IIapHKa IOCJIE COYJAapEHUs] C MOBEPXHOCTHIO TOPU30HTAIIBHOIO CTOJAa B
3aBHCHMOCTH OT BBICOTHI cOpoca. Mi3mMepeHust mpoBOASTCS JUJIsl ABYX THIIOB IIAPHKOB.
s pe3suHOBOrO IIApHUKa 3aBUCUMOCTH SIBISIETCA NPSMOW HPONOPUUOHAIBHOCTHIO,
JUISL IapUKa OT HACTOJIbHOTO TEHHHUCA 3aBUCUMOCTD HE SBJISIETCS TAKOBOM.

OO0cCyX)ar0Tcs BO3MOKHBIE IPUUMHBI IOJYYEHHBIX PE3YyIbTaTOB.

3ansaTue 11. OnpeneseHue TemI0eMKOCTH TBepaAoro rejaa Ilpakmuxkym

3adanue. Onpenenure ¢ MaKCUMaIbHON TOYHOCTBIO TEIIIOEMKOCTh IPY3HKa.

Obopyoosanue. I'py3ux maccon 50 1, crakan oobemom 0,2 1 ¢ BoJOH
KOMHATHOM TEeMIEpaTypbl, EMKOCTh C TOpsYed BOJIOHM, 1B TEPMOMETpA, CAI(DETKH,
MOJHOC, HHTb.

Kpamkoe onucanue pewenus. 1lpoBoauTCs ONBIT 1O  HU3MEPEHUIO
TEIJIOEMKOCTH TpPy3MKa METOJOM IEepeHOCa €ro M3 XOJOJHOM BOJbI B TOPAYYIO.
OueHuBaeTcss HM3MEHEHHUE TEMIIepaTypbl XOJOJHOM BOJABI 3a CYET TOJyYEHHS

KOJIHMYCCTBA TCIJIOTHI OT TOPAYCTO I'Py3HKaA.

3ansaTue 12. U3mepenue teMueparypbl pyK JIKCIHEPUMEHTATOPA U JAaBJICHM,
KOTOPOE MOI'YT CO3/1aTh €ro Jerkue

Ilpakmuxym

3aoanue. 1) Onpenenure BHYTpeHHee cedeHue TpyOku. Ilomcoenmunmre K
mmpuiy oobemMoMm 20 mil TpyOKy C MOMEIEHHOW B Hee Karied BOJbL. 3aXMHUTE
HITNPUIL B JTAIOHSAX M HAarpeBalTe ero TakuMm o0pa3oMm B TeueHue 5 MuHyT. U3mepbTe
nepeMenieHre Kamm 1o TpyOke. Mcmonb3ys mojlydeHHbIE JaHHBIE, OLEHUTE
TEMIIEpaTypy PYyK 3KcnepuMmeHtartopa. 2) JloxkauTech, KOraa MINpULl CHOBA MPUMET
KOMHaTHYI0 Temneparypy. BuyBas Bo3gyx B cBOOOIHBIN KOHEI| TPYyOKH, U3MEPhTE
MIEPEMEILICHUE KaIUlM IIPM MaKCHUMaJbHOM [JaBJIICHWMM BO34yXa, CO34aBa€MOM Ha
KoHIIe TpyOku. Mcronb3ys mojly4eHHbIE TaHHbIE, OLICHUTE AaBICHUE, KOTOPOE MOTYT

CO3JaThb JICTKUEC SKCIICPUMECHTATOPA.
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Obopyoosanue. lnpur; oobemMom 20 M1, Tpyoka oT MH(OY3MOHHOM CHCTEMBI,
BO/JIa, JINHENKA, CEKYHIOMED.

Kpamkoe onucanue pewenus. 1) K mmpuity oobeMmoM 20 MJT TOJACOCTUHSICTCS
TpyOKa C TMOMeIIeHHOW B Hee Kamed Boael. Llmpui HarpeBaeTcss pykamw,
u3MepseTcs MepeMerieHne Kammm mo Tpyoke. Ha ocHOBe JaHHBIX O CEUCHHH TPYOKH
1 00beMe BO3yXa B HIMPHUIIE PACCUUTHIBACTCS TEMIIEpATypa PyK dKCIEPUMEHTATOPA.
2) Hcnons3ys Ty € YCTaHOBKY, SKCIHEPUMEHTATOp CO3[AacT JIaBJICHUE BHYTpU
cBOOOMHOrO KoHIla TpyOku. Kamis Bombl mepememaercs mo TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEIIECHUM OLIEHWBAETCS IABJIEHHE, KOTOPOE MOTYT CO3[aTh JIETKUE
IKCIIEPUMEHTATOPA.

Onucanue cxooicetl pabomuvl npakmuxyma: 1) 3aKIIOUATENBHBIN H3Tam
BCEPOCCUMCKOM OJIMMITHAAIBI IIKOJIBHUKOB, 2023 1., 10 kiacc, 3agaua «HaceimeHHsli

nap», myHKT Ne 1 [13, 14].

3ansaTue 13. DpdexkTuBHBIA KOIPPULHEHT KecTKOCTH cucTemMbl. Onpeneienue
MoayJisi FOHra npoBos1oky ¢ nomMoiubi0 peryara. OnpeaeseHue npeaesia ynpyroi
negpopmManuu

Ipakmukym

3aoanue. Ormpenenure ¢ MaKCUMaJIbHOM TOYHOCTBIO MOaylb FOHra
ITPOBOJIOKH.

Obopyoosanue. 1llTaTuB ¢ IByMs JamnKaMu, MPOBOJIOKA, JIMHEHKA NEpeBsHHAS
nuHOo# 50 M, rpy3sl Maccoil o 50 T, 1Ba KaHLEISIPCKUX 3aKUMa.

Kpamkoe onucanue pewenus. JluHelika NMOJBEIMBAETCS HA MPOBOJIOKE Tak,
YTOOBI TIOJIYYHJICS CHJIBHO HEpaBHOIUICUMid phryar. bivkHui K TOUKe ToJiBeca KOHEI]
TOPU30HTAIIBHOM JIMHEHWKHU OIMPAETCs CHU3Y Ha JIanKy mratuBa. K apyromy KoHIy
JIMHEWKU TOJBEIIMBAIOTCS Tpy3bl. M3Mmepsercss 3aBUCHMOCTb CMEIICHUS KOHIA
JIMHEWKH, K KOTOPOMY ITOJBEIINBAIOTCS IPYy3bl, OT UX CyMMapHoOi Maccel. Ha ocHOBe
IIOJIyYEHHBIX JAHHBIX U I€OMETPUYECKUX NapaMETPOB YCTAaHOBKH PACCUUTBIBACTCS
MoxyJib FOHra mpoBoJIOKH.

Onucanue cxooiceti pabomul npakmuxyma. [6], 3amaua Ne 9.30.
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3ansaTue 14. U3mepenue k03(ppuMEeHTa MOBEPXHOCTHOIO HATSIKEHUSI METOI0M
OTpbIBA

Ilpakmukym

3adanue. Ilpunymaiite crnoco0 U3MEpEHHs] CHJIbI, KOTOpYyH Tpebyercs
IPUJIOKUTH K MPOBOJOYHOU paMKe Jis TOro, 4TOObI OTOPBaTh €€ OT MOBEPXHOCTU
Boabl. [IpoBemuTe OSKCHMEPUMEHT U OLEHUTE KOIPPUIUMEHT TOBEPXHOCTHOTO
HATSDKEHUS BOJBI.

Obopyoosanue. KioBera mupokasi ¢ BOJOU, IPOBOJIOKA, BECHI, HUTh.

Kpamroe onucanue pewenus. IIpoBOIUTCS OIBIT IO U3MEPEHUIO CHIIBI OTPHIBA
IIPOBOJIOYHOM PAMKH OT MOBEPXHOCTU BOABI IIPU PA3IMYHBIX IEPUMETPAX PAMKH.

HpOBO,ZII/ITCH OLICHKAa KOB(l)(l)I/IHI/IeHTa IIOBCPXHOCTHOI'O HATAKCHHA BOJHLI. Onucanue

cxoorcell pabomwl npakmuxyma: [7], 3agada Ne 331.

3ansaTue 15. OnpeaesieHne TOYKH POCbl. 3HAKOMCTBO € JJIEKTPHYECKUM
KOH/IEHCATOPOM

Ilpakmuxym Ne 1

3aoanue. O1ieHUTE BIAXKHOCTH BO3/yXa B KOMHATE.

Obopyoosanue. [Ipodbupka CTEKIsTHHAS, MAJICHBKUE KYCOUYKH JIbJIa, TEPMOMETP,
TabNHIa 3aBUCUMOCTH JaBJICHUS HACBIIIEHHOTO TIapa BOJIBI OT TEMIIEPATyPhI.

Kpamroe onucanue pewenus. B mpoOupKy ¢ BOJOW MOCTENEHHO J00aBISIOT
KYCOYKH JIbJIa U JOKUJAIOTCS MOMEHTA BBICTYTUICHHSI Karellb POChl HAa TIOBEPXHOCTH
npobupku. Ilo MONMy4eHHBIM TAaHHBIM O TEMIEPAaType TOYKE POCHl C ITOMOIIBIO
TaONHIBl 3aBUCUMOCTH JIaBJICHUSI HACBHIIIEHHOTO Tapa BOJABI OT TEeMIEpaTypbl
OTIPEICISICTCS OTHOCUTENIbHAS BIQKHOCTh BO3/TyXa B KOMHATE.

Onucanue cxooxcei pabomwr npaxmuxyma: [8], rmaBa Ne 3, mabGoparopHas
pabora Ne 9.

Ilpakmuxym Ne 2

3aoanue. Onpenenute ¢  MakCUMQJIBHOM  TOYHOCTBIO  OTHOIIEHUE
AIEKTPUYECKUX EMKOCTEH JIBYX KOHICHCATOPOB.

Obopyoosanue. nBa  DICKTPOIUTHYECKUX  KOHACHCATOpPAa, BOJBTMETP,

Oarapeiika, COeJMHUTEIIbHBIE TTPOBO/IA.
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Kpamroe onucanue pewenus. IlpoBonutcs ONBIT MO 3apsaKe KOHJEHCATOPA
OT JPYroro 3apaHee 3apshKEHHOTO KOHJeHcaTopa. M3MepsroTcss HampsiKeHUs Ha
KOHJIEHCATOpax [0 W Mociie MNOoAKIoueHud. OIeHMBAaeTCs OTHOUIEHUE EMKOCTEH
KOHJICHCATOPOB.

Onucanue cxooiceti pabomol npakmuxyma. [6], 3amaua Ne 10.22.

3ansaTue 16. U3y4enne npouecca paspsiiku KOHAEHCATOpa

Ilpakmuxym

3adanue. 3yunte 3aBUCUMOCTh HaNpsHKEHUS Ha KOHJIEHCATOpPE OT BPEMEHHU
npu ero paspsake. OnpenenanuTe eMKOCTh KOHAEHCaTopa.

Obopyoosanue. INEKTPOJIUTUYECKUA KOHJIEHCATOP, BOJBTMETp, Oarapeiika,
CEKyHJOMEp, COEIMHUTEIbHBIE IPOBOJIA.

Kpamxoe onucanue pewenus. IIpoBOoAMTCS HW3MEPEHHE 3aBUCUMOCTH
HaIIPSDKEHUST Ha paspsDKaroleMcs KOHJEHCAaTOpe OT BpeMeHHW. Jlemaercss OLieHKa
€MKOCTH KOHJeHcaTopa. B kauecTBe CONpOTHBIEHUS IS Pa3psAKd KOHJIEHCATOpa
BBICTYIIAET BHYTPEHHEE CONPOTUBIIEHUE BOJIBTMETPA.

Onucanue cxooiceii pabomwvl npaxmukyma. [5], 3amaua No 10 «3ydyenue

cBeroauoaa» (uactb No 1).

3ansaTue 17. OnpenesieHue yaeJbHOTO CONPOTHBJICHUS MATEPHAJIA MPOBOJOKH

Ipakmukym

3aoanue. Onpenenute yaeabHOE COMPOTUBIEHNE TPOBOJIOKH.

Obopyoosanue. JIBa MynbTUMETpa (B peXHME BOJbTMETpPAa M aMIIEpMETpPa),
COCIMHUTETBHBIC MPOBO/IA, OaTapeiika, 00pa3iibl MPOBOJIOKH, TUHEHKA, MUKPOMETD.

Kpamkoe onucanue pewenus. Wccnemyemas nOpOBOJIOKA COEIUHSETCA
MOCJICIOBATEILHO C aMIepMETPOM W TIOJKIIoYaeTcs K Oatapeiike. [lapamiensHo
Y4aCTKy IIPOBOJIOKM IOAKJIFOYAeTCs BOJbTMETp. U3 OTHOmIEHWs TOKa3aHuM
NpUOOPOB PACCUMTHIBAECTCS COMPOTUBICHUE YYACTKAa MPOBOJIOKH, IIOCIIE YEro
M3MEPSIOTCS €0 TEOMETPUUECKUE pa3Mepbl. M3 OMyUYEeHHBIX TaHHBIX ONPEAEISIETCS
YAEIBbHOE CONPOTUBIICHUE MaTEpUasa, U3 KOTOPOro U3rOTOBJIEHA ITPOBOJIOKA.

Onucanue cxodxceil pabomul npakmukyma. MexayHapoAHas ONUMIIAAAA IO

sKcIiepuMeHTanbHOU Gusuke 2022 T., 3amaya «Maoe COMpOTHBICHUE.
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3anatue 18. H3mepenme BOJILT-aMIIEPHON XapaKTEePUCTUKH
MOJIYIIPOBOAHMKOBOI0 THOAA

Ilpakmuxym

3aoanue. VI3MeppTe 3aBUCUMOCTb CHJIBI TOKA, IPOTEKAOIIET0 Yepe3 AUO0A, OT
MO/JIaBaEMOT0 Ha HEro HampsikeHuss (B OpsMOM M OOpaTHOM HAaIpaBlICHUU).
[Toctpoiite rpaduk BOIbT-aMIIEPHON XapaKTEPUCTUKH TUOJIA.

Obopyodosanue.  BolbTMETp, aMIepMeTp, COCIUHUTEIbHBIE IPOBOJA,
MOJIYITPOBOTHUKOBBIN MO, MAKETHAS I1JIaTa, IEPEMEHHBINA PE3UCTOp, OaTapeiika.

Kpamxkoe onucanue pewenus. IIpoBoANTCS 3KCIIEPUMEHT 10 U3MepeHno BAX
JIM0/1a B IPSIMOM ¥ OOpaTHOM HaIpaBJICHUU.

Onucanue cxooxceu pabomwl npaxmuxyma: [8], rmaBa Ne 4, nmaboparopHas
pabora Ne 9.
11 KJIACC

3ansaTue 1. OueHka BeJMYMHBI TOPU3OHTAIBHON COCTABJISIONMIEH MATHUTHOM
UHAYKIUM MATHUTHOTO NOJIS1 3eMJId

Ilpakmuxym

3aoanue. OnueHuTe MOAYIh TOPU3OHTAIBHOW COCTaBJISIONIEH BEKTOpa
MAarHMTHOW MHIYKIIMM MAarHUTHOTO MOJIs1 3EMJIH.

Obopyoosanue. Kommac, coneHoun (auamerp 10 cm, 150 BuTKOB),
71a00paTOPHBII OJOK MUTaHUS, TPAHCIIOPTHP.

Kpamkoe onucanue pewenus. 1IpoBOIUTCS 3KCIEPUMEHT IO ONPEACICHUIO
MPOCTPAHCTBEHHOM  OpPUEHTAIIMM  BEKTOpa  MHAYKIIUM  MArHUTHOTO  TOJs,
CO3/IaBa€MOT0 Ha OCH COJICHOMJA MPU CYMNEPHO3UIUK MAarHUTHOTO MO 3eMJId U
MAarHMTHOTO MOJIS COJICHOUA, B 3aBUCUMOCTH OT CHJIBI TOKA B BUTKax cosieHouaa. [lo
ATOM 3aBUCHUMOCTH OIPEIEIISIETCA MOAYJIb TOPU30HTAIIBHOM COCTABJISIOLIECH BEKTOPA
MAarHUTHOW MHIYKIIMM MAarHUTHOTO MOJs1 3EMJIH.

Onucanue cxooxcei pabomwr npaxmuxyma: [8], rmaBa Ne 4, nmabGoparopHas

pabora Ne 12.
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3ausitue 2. U3mepeHue 3aBHCHMOCTH BeJIUMYHHbI MATHUTHOW WHIYKIUH
MATHUTHOIO MOJIsI MATHUTA OT PAacCTOAHUSA

Ilpakmukym

3aoanue. 3yunTe 3aBUCUMOCTb BEJIMUMHBI MArHUTHOW MHIYKIIUA MAarHUTHOTO
MOJISI TTIOCTOSTHHOTO MarHuTa Ha €ro MPOAOJIBHON OCH CHMMETPHH OT PaCCTOSHHS
MEXIy LIEHTPOM MarHuTa U TOUKOU U3MEPEHUI.

Obopyoosanue.  CmapTdhoH ¢  TOPEIYyCTAHOBJICHHBIM  IPOrPAMMHBIM
oOecrieyeHueM JIJIi U3MEPEHUs BEIUYMHBI MArHUTHOTO TMOJS, UMIUHAPUYECKUM
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamkoe onucanue pewenus. C mOMOIIBIO TaTYUKOB CMapT(OHA MPOBOAUTCS
npsIMOE M3MEPEHHE BETUYMHBI MArHUTHOW WHAYKIIMM MAarHUTHOTO TOJS Ha OCH

MUJIMHAPHUYICCKOIr0O MarouTa B 3aBUCUMOCTH OT paCCTOAHHA 10 HCTO.

3ansitue 3. HaOuonenne MArHUTHOTO THCTEpe3uca

Ilpakmuxym

3aoanue. HamoTailiTe HECKOJBKO BHUTKOB H30JIMPOBAHHOIO MpOBOJA  Ha
WIMHIPUYECKYIO0 dYacTh Jlanku ITatuBa. [logHecute Topen jamku OJNM3KO K
MOJIO)KEHUIO JaTYuKa MArHUTHOTO Mojist MoOwibHOro tenedona. Ilonaiite
DIEKTPUYECKUN TOK B TpoBoA. M3MeppTe 3aBUCHMOCTH BEIWMYMHBI HHIYKIUU
MAarHATHOTO TIOJISI HA TOPLIE JanKHh OT CUJIBI IPOTEKAIOIIET0 Yepe3 MpoBo Toka. Jlis
ATOTO BHAYaJle IOBBIIIANTE 3HAYEHUs CUIIbI IIPOTEKAIOMIETO TOKA [0 MAaKCUMAJIBHO
BO3MOYKHOT'O 3HA4YEHHMsI, @ TIOTOM IOHMKAWTE 10 HYJIEBOIO 3HAYEHHU. 3aTEM CMEHUTE
MOJIIPHOCTh MOAKIIIOYEHUSI UICTOYHUKA TOKa U MoBTOpUTE omnbIT. [locTpoiite rpaduk,
ONMCHIBAIOIINI 3aBUCUMOCTh BEJIMYMHBI MATHUTHOM MHIYKIIMM HA TOPLE JIANKH OT
CHUJIBI POTEKAIOLIETO Yepe3 MPOBOJ TOKA.

Obopyoosanue.  CmapTdhoH ¢  TPEIYCTAHOBJICHHBIM  IPOTrPAMMHBIM
oOecrieyeHueM JUIsi U3MEPEHHUs BEIMYMHBI MArHUTHOTO TOJIA, IITaTUB C JIByMs
JanKkaMH, OJHA K3 KOTOPBIX JOJDKHA OBITh KEJIe3HOW (WM ApYyrod »Keae3HbIi
CEpJICYHUK), JTaOOPATOPHBIM HCTOYHUK THUTAHUS, OJHOKUIBHBIM H30JUPOBAHHBIN
IPOBOJ, BBIACPKHUBAIOLUIMI MaKCUMaJbHBIH TOK JIa0OpATOPHOTO HMCTOYHHKA

ITUTaHHA.
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Kpamroe onucanue pewenus. Jlanka mratuBa oOMaTbIBA€TCS HECKOJIbKHUMHU
BUTKAMHU TOJICTOTO M30JMPOBaHHOTO mpoBoga. C moMmolpl0 1abopaTOPHOTO
MCTOYHMKA MUTAHMS Y€pe3 MPOBOJ MPOIyCKAETCs AIEKTpHUUecKuil Tok. CHadana TOK
IIPOITYCKAIOT B OJJHOM HAIIPABJIEHUU C IOCTEIEHHBIM YBEJIMYEHUEM CHIIBI TOKA U €€
MOCJIEIYIONIUM  YMEHBIIEHHEM, [OTOM  MPOUEAYpPY  MOBTOPSIOT TUISt
MPOTUBOIIOJIOXKHOTO HarmpaiieHus Toka. [Ipu 3ToM u3MepsieTcs BeIuYrHa UHIYKIIUU
MarHUTHOTO TOJII Ha TOpIE JIAMKHU IITaTHBa C MOMOIIBI0 MOOHIIBHOTO TenedoHa.
CrpouTcsi 3aBHCHMOCTb BEJIMYMHBI HMHAYKIMM MArHUTHOTO IIOJSl OT  CHJIBI
IPOTEKAIOLIEro yepe3 NpoBoj Toka. O0Cykaaercs MoiaydeHHbIH rpaduK U sSBICHHUE

MAardiuTHOI'O TUCTCPE3nCaA.

3ansitue 4. U3yuenne padoThl JJIEKTPOABUTATEISI M IUHAMO-MAIIMHBI (YacThb 1)
Jexkyusa «IOnexTpoaBuraTeab MU dJeKTporeHeparop». OOCykKaaeTcs HUCTOPHS

HM300pETEeHUS DJICKTPOIBUTATENSI M COBEPIIICHCTBOBAHUS €TI0 KOHCTPYKITHH.

OnuchiBaeTCsl BHYTPEHHEE YCTPOMCTBO JJIEKTPOABUTATENS U JJIEKTPOTeHEpaTopa.

Pa30buparoTcst TeopeTHUecKre 3a/1auu 10 JaHHOU TeMe.

3ansTue 5. U3yuenune padoThbl 3JIEKTPOABUTATES M IUHAMO-MAIIMHBI (YACTh 2)

Ilpakmuxym

3aoanue. 1) IlpoBeauTe cepuio SKCIEPUMEHTOB M HM3MEPHTE 3aBUCHMOCTH
CWJIBl TOKa, BbIpabaThIBA€MOW T'€HEPATOPOM, OT BEJIMYMHBI MOMEHTa CHIIBI,
NPWIOKEHHOTO K ero Bamy. 2) [IpoBeauTe cepuro SKCIEPUMEHTOB W H3MEPHTE
3aBUCUMOCTH BEJTUYMHBI HAMPSOKEHUS, TIOJJAHHOTO Ha 3JIEKTPOIBUTATEIh, OT YaCTOTHI
€ro BpaIllcHUS M MEXaHWYECKOW Harpy3KH €ro Baja.

Obopyoosanue. DIEKTPUYECKUA MOTOPUYUK C PEAYKTOPOM, HAOOp TpPY30B,
peocTar, COCIUHHUTEIBHBIE TMPOBOAA, JaOOPATOPHBIM  HUCTOYHUK  IUTAHUS,
MYJIBTUMETP (aMIIEPMETP), CEKYHIOMED.

Kpamxoe onucanue pewenus. TIpoBOASITCS ONBITBI 10 HW3MEPEHUIO
3aBUCUMOCTH CHJIBI TOKA, BBIPA0ATHIBAEMOU T€HEPATOPOM, OT BEIMYMHBI MOMEHTA
CWJIBI, IPUJIOKEHHOTO K €ro Baixy. [IpoBOIUTCS OMBIT MO M3YUYEHUIO CBSI3M BEIIMYUH
HaIpsHKEHUs, MOJAHHOTO Ha DJIEKTPOABHUIATeNlb, OT YAacTOThl €ro BpalleHUs WU

MEXAHUYECKON HAarpy3KHu €ro Baja.
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Onucanue cxoorcux pabom npakmuxyma: 1) MexayHapoaHas oJUMIMaAa 10
sKcrepuMeHTainbHol pu3uke 2018 r., 3amaua «MOTOPUUK C PEAYKTOPOMY, ITYHKTHI
NeNe 1-4; 2) MexayHapoaHasi OJIMMIIAAJA MO SKCIIEpUMEHTaIbHOM pusuke 2022 r.,

3anaya «DoHapb», mMyHKTHI NoNe 14,

3ansaTue 6. HM3yuyeHue 3aBHCHMOCTH MepUOAA KoJie0aHUMI JIMHEHKH  HA
HUJIMHIPUYECKOIl MOBEPXHOCTH OT PAANYyCca ee KPUBU3HbI

Ilpakmukym

3aoanue. Onpenenure XapakTep 3aBUCHMOCTH NEpUOa KOJeOaHUN JTUHEHKH,
MOJIOKEHHOW Ha I[WIMHIAPUYECKYI0 TOBEPXHOCTh, OT paanyca KPHUBHU3HBI 3TOU
MTOBEPXHOCTH.

Obopyoosanue. Habop HUIUHAPOB pa3HOTO pajauyca (HapuMep, pa3ndHbIe
UJIMHAPUYECKHUE COCY/IbI), TUHEHKA, CEKYHIOMED.

Kpamxoe onucanue pewenus. IIpoBomauTCA cepusi TPAMBIX H3MEPEHUN
3aBUCUMOCTH Tepuoja KoieOaHWil JMHEWKH, MOJOKEHHOW Ha HUIUHIAPUYECKYIO
MOBEPXHOCTh, OT paguyca KPUBHU3HBI ATOM MOBEPXHOCTH. MCHOJIB3YIOTCS METOMbI

JMHEeapHu3aluy U TpaduuecKoro aHalim3a SKCIIEPUMEHTAIBHBIX IAHHBIX.

3ansiTne 7. H3ydeHue 3aBMCHMOCTH AMIUIMTYABI KOJe0AaHMH NPYKHMHHOIO
MasiTHUKA OT BpeMeHHU

Ilpakmuxym

3adanue. W3meppTe 3aBUCUMOCTb aMIUIUTYAbl 3aTyXaloIUX KoJeOaHUH
NPY>KUHHOTO MasTHUKa OT BpeMeHHu. [IpoBepbTe rumnoresy o0 3KCHOHEHIMAIbHOM
XapakTepe MOJIy4YEeHHOU 3aBUCUMOCTH.

Obopyodosanue. [lpyxuHa oT qTuUHaAMOMETpa ¢ npeaenom uzmepenuit 1 H, rpys
maccoit 150 r, cekynaomep, ITATUB C JIATKOW U My TOH, THHEHKA.

Kpamkoe onucanue pewenus. IIpoBOIWTCS 5SKCHEPUMEHT MO MNPSIMOMY
U3MEPEHUIO 3aBHCHUMOCTH aMIUIATYbl 3aTyXalolUX KoJeOaHWH MpPY>KUHHOTO
MasiTHUKa OT BpeMeHu. Crpoutcs rpaduK HCCICAOBAaHHOM 3aBUCUMOCTH B

JIMHCAPHU30BaHHOM BH/C.
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3ansaTue 8. 3MepeHune aKTMBHOIO U PEAKTHBHOIO CONPOTHUBJIEHMH KATYIIKH
UHIYKTHBHOCTH

Ilpakmukym

3aoanue. CobepuTe MEKTPUUECKYIO L€ U3 MOCIEI0BATEIHO COESAUHEHHBIX
pe3ucTopa W KaTyIIKM WHIYKTUBHOCTU. [lpoBeauTe wu3MepeHHe 3aBHUCHUMOCTU
HaIpsHKEHUST Ha PE3UCTOPE OT YaCTOTHI MOJaBAEMOI0 Ha 3Ty Lienb HanpsikeHus. [lo
MOJIYYCHHBIM JIaHHBIM ONPEJIEIUTE aKTUBHOE COINPOTHUBICHHE M PEAKTUBHOE
COIIPOTHBIICHUE KAaTYIIKA UHAYKTUBHOCTH. PaccumnTaiiTe MHAYKTUBHOCTh KaTYIIKH.

Obopyodosanue. Karylika HHIYKTUBHOCTH, PE3HCTOP C COINPOTHUBIICHUEM,
OJMM3KUM K aKTUBHOMY CONPOTHBIICHUIO KAaTyIIKH MHAYKTUBHOCTH, COCUHUTEIbHBIC
IPOBOJIA, F'€HEPATOpP HU3KOW YacCTOTHI, OCUMIUIOrpAad UM BOJIBTMETP MEPEMEHHOTO
HaNpPsHKEHUSI.

Kpamxoe onucanue pewenus. CoOupaercsi >JeKTpUYecKas IeNb u3
NOCJIEZIOBATENbHO COEAMHEHHBIX PE3UCTOpAa M KaTyIIKM MHAYKTHBHOCTU. Ha 3Ty
LENb MOJAeTCs NEPEMEHHOE HanpsbkeHue. lIpoBoauTcs nM3MepeHHe 3aBUCUMOCTH
HalpsDKEHUsT Ha PE3UCTOpe OT 4YacTOThl IMOJABAEMOr0 Ha IeNb HalpsHKeHUS
(amruMTyAa HanpspKeHHs Ha Beed uenu noctostHHa). [lo Hu3kodacToTHOM oOnactu
rpaduka Ompenensercs aKTUBHOE COINPOTUBICHHE KaTyIIKM HHIAYKTUBHOCTH, IO

BBICOKOYACTOTHOM YacTH onpeaAcsICTCA NHAYKTHUBHOCTDb KAaTYIIIKH.

3ansaTue 9. 3syk. Ocuusuiorpamma 3syka. CriekTp 3ByKa

Jekyusa «BBeneHne B SKCIEPUMEHTANBHYIO aKyCTHKY». BBOISTCS OCHOBHBIE
NOHATUA aKycTHKH. OOCyXkmaercs MeXaHWKa paclpoCTPaHEHUs aKyCTUYECKUX
KojeOannii. BBomurcs moHsATHE TOHA H 00eproHa. OOCYXIAIOTCS METOIBI
WCCJICTOBAHMSI 3ByKOBBIX CHTHAJIOB.

Ipakmukym

3adanue. llpoBeauTe cepHio SKCIEPUMEHTOB MO 3alMCH OCHUIUIOTpAaMM U
CIIEKTPOB TJIAaCHBIX 3BYKOB OJHOW YacTOThl. ONUIIMTE OCHOBHBIC OTJIMYUS B
OCLMJUIOTpaMMax ISl pa3HbIX TIACHBIX 3BYKOB. OTBEThTE HA BOMPOC, TOCTATOYHO JIH
JUTSI OTIUCAHUSI KAKOTO-TMO0 3ByYaHUs OJHOU JTUIIH CIIEKTPOTPaMMBbI?

Obopydosanue. IlepcoHaIbHBI KOMIIBIOTEP C MUKPO(POHOM MU CMAapTHOH C

IpeyCTaHOBJICHHBIM MPOTPaMMHBIM 00€CIICUEHHUEM.
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Kpamkoe onucanue pewenus. IlpoBoauTcs cepusi SKCOEPUMEHTOB MO
MOJYYEHHUIO OCIUJUIOrPAaMM U CIIEKTPOB TJIACHBIX 3BYKOB OJHOM YaCTOTBHI.
[IpoBOAUTCS CPABHUTENBHBIN U KAYECTBEHHBIN aHAIN3 OCUUIIIIOTPAMM H CHEKTPOB.

Onucanue cxooicell pabomel npakmuxyma: MexayHapoaHash OJMMIIAANA IO

sKcriepuMeHTaibHon usuke 2017 r., 3a1a4a «AKyCTUYECKHUE PE30HATOPHD), YacTh
Ne 1.

3ansaTue 10. Ctosune MexaHu4YeCKUe BOJIHbI

Jekuyua «Crosune MexaHu4eckue BOJHBIY. OOCyX IaeTcsl MEXaHUKA CTOSUUX
BOJIH B OJIHOMEpHOHM cpene. PaccmaTpuBaroTcs MpUMEpPHl Pa3IMUHBIX TPAHUYHBIX
ycnoBuil. Ilpakmukym

3aoanue. Tloayiite B nmpoOUpKy Tak, yToObl OHA Hauyaja 3BydyaTh. [IpoBemute
M3MEPEHUE 3aBUCMMOCTH YaCTOThI OCHOBHOTO TOHA U MEPBOTO 00EPTOHA BO3AYIITHOTO
cToyi0a B MPOOUPKE OT BBICOTHI ATOTO cTO0a. J[Jisi M3BMEHEHHUs JJIUHBI BO3YIIHOTO
cTOJ10a 3anoyHsiTe NpoOoUpKy Boaoi. OnpeaenuTe CKOpoCTh 3ByKa B BO3TyXe.

Obopyoosanue: 1lepcoHAIBHBIA KOMIIBIOTEP C MUKPO(DOHOM Wi cMapTPOH ¢
IPEeAyCTaHOBJICHHBIM MPOrPaMMHBIM OoOeclieyeHueM, IpoOupKa, Bo1a, TUHEKA.

Kpamroe onucanue pewenus. IIpoBOOUTCS cepUsi 3KCIEPUMEHTOB IO
U3MEPEHUI0 aKyCTUUYECKOTO CIIEKTpa 3By4YaHHs TPOOUPKH, BOZHHUKAIOUIETO MpHU
BJlyBaHMM B Hee Bo3ayxa. CTpouTCS JMHEAPU30BAHHBIN TpaduK 3aBUCUMOCTHU
YacCTOThl OCHOBHOTO TOHA M MEPBOTO O0OEPTOHA OT BHICOTHI BO3AYIIHOTO CTOJIOA B
npobupke. [1o momyueHHbIM TaHHBIM OTIPEIETSETCSI CKOPOCTh 3ByKa B BO3yXE.

Onucanue cxooicell pabomel npakmuxyma: MexayHapogHas OJMMIIAANA IO
sKcriepuMeHTanbHoi dusuke 2017 T., 3a1a4a « AKYCTUYECKHE PE30HATOPHI», YacTh
Ne 2.
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3aHgaTue
11. U3mepenne noxkaszareis NpeJOMJIEHHUS CTEKJIA

Ilpakmuxym No 1

3aoanue. OnpenenuTe NokazaTeab IPETOMICHHS CTEKISTHHOM IJIACTUHBI.

Obopyoosanue. llpeameTHOE CTEKJIO, MWUIMMETPOBKA, Ja3epHas yKa3Ka,
JUHEWKH, ITATUBBI C JTAaKOW U My(PTOMH.

Kpamrxoe onucanue pewenus. ITlpoBoguTcsi cepust 3KCHEPUMEHTOB IO
M3YYCHUIO TEepEHANpaBICHHUs Jiyda CBETa, MaJaroniero Ha OOKOBYIO IMOBEPXHOCTH
MPEAMETHOIO CTEKJIa, B 3aBUCUMOCTH OT BBIOPAHHOIO yria majaeHusi. Beraucisercs
MOKA3aTelb MPEJIOMIICHUSI MaTepHaJia IJIACTUHBI.

Onucanue cxodicell pabomel npakmuxyma: MexayHapoaHas OJUMIIMAA T10
skcriepuMeHTanbHoi  ¢usuke 2021 1., 3amada «OTpakeHue, NPETOMIICHUE |
MPOMYyCKaHue», MyHKT Ne 4.

Ilpakmuxym Ne 2

3aoanue. Onipenenure ¢ MAKCUMaJIbHON TOYHOCTBIO MTOKA3aTENb MPEIOMIICHUS
Marepualia MpU3Mbl.

Obopyoosanue. Ilpusma, nazepHas ykaszka, TpaHCIIOPTHUD, IITATHUBBHI.

Kpamrxoe onucanue pewenus. 1IpoBoguTcs ONBIT 1O  HU3MEPEHUIO
MUHHUMAJIBHOTO YTIJIa OTKJIOHEHMS JIA3€pHOTO Jyda TPEyroJbHOM PaBHOCTOPOHHEH
npusmoil. Ilo moNydeHHOMY 3HAYEHUIO yria pacCUMTHIBAETCS IOKAa3aTellb

MMPCJIIOMJIICHUS ITPHU3MBIL.

3aunsTue 12. IlosiHOE BHYTPEHHee OTPaKEeHHE

Jexkyua «llpumenenne >3(QQexra MOTHOr0 BHYTPEHHEIO OTPAKEHHUS B
u3mepeHusax». Oocyxknaercss dPGEeKT TMOJHOr0  BHYTPEHHETO  OTPaKECHHUS.
OnuceiBalOTCS MPUEMBbl MO HCIOJB30BAHUIO ATOro 3(dexta mpu NpoOBEACHUU
ONTUYECKUX n3MepeHuil. Ilpaxmukym

3adanue. Onpenenure NokasaTesb MPEJIOMIICHUS MaTeprasa MPU3MBbI.

Obopyoosanue. CTEKIsTHHAS IPU3Ma, JJa3epHas yKa3Ka, JTUHEeHKa.

Kpamkoe onucanue pewenus. IIpoBoauTcss onmbIT Mo HaOmoaeHUIO 3 dekTa
MOJTHOTO BHYTPEHHETO OTPaXXEHHS CBETAa, KOTOPBIM PaCHpOCTpaHSETCS B TpU3ME.
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3aHgaTue
W3mepsitoTcss mapameTpbl, Npu KOTOpbIX gocTturaercs dddext. Brruamcnsercs

MoKa3aTelb MPEJIOMIICHUSI MaTepraa MPU3MBbl.

Onucanue cxodicei pabomel npakmuxyma: MexayHapoAHas OJUMIIMAAA 110
skcnepumenTanbHon pusuke 2021 1., 3amava «ucnepcus», myHkT Ne 1 [16].

13. IIpoBepka popmyJibl TOHKO# JIMH3BI C IOMOLIBI0 METO1A
napajjiakca, NpuMeHEeHHOr 0 ISl onpe/ieIeHNs M0JI0OKeHUsI H300pakeHus

Ilpakmuxym

3aoanue. Onpenenure ¢ MAKCUMAJbHOM TOYHOCTBIO (POKYCHOE PaCCTOSIHHE
coOuparonie JTUH3HI.

Obopyoosanue. Cobuparoniasi TMH3a, ONTHYECKasi CKaMbs (JIUOO MepHast JIeHTa
W KpeIUieHWe MJis JMH3bI), JBE€ WIJIbI OT IImpuiia (CO CTOYEHHBIM OCTPHUEM),
IJIACTUIIMH, TOYEUHBIA HCTOYHUK CBETA.

Kpamkoe onucanue pewenus. OOcyxnaeTcs W JIeMOHCTpUpYyeTcs 3PdeKT
napaiakca. M3ydeHHbit 3(pdekT ucnonblyercs s ONpPEAeNICHHsS TOJO0KCHUS
M300paK€HUsl UCTOYHUKA CBETA ¢ MaJIOW CBETHUMOCTBIO, MOJIYUYEHHOTO C MOMOIIBIO
coOuparomieii JUH3bI. [l0 HECKOJIBKMM OIBITAM PAcCCUUTHIBACTCA (POKYCHOE

PAcCTOSIHUE JINH3BI.

3anstue 14. U3mepenne GOKyCHOro pacCTOSSHUS PaccenBarouleil JUH3bI

Ipakmukym

3aoanue. Ompenenure ¢ MaKCUMAJIbHOW TOYHOCTBHIO (POKYCHOE PaCCTOSIHHE
pacceuBarolIen JINH3bI.

Obopyoosanue. PacceuBaromias JuH3a, coOuparomias JWH3a, ONTHYECKas
CKaMbsi (TMOO MepHasi JIEHTa W KpEIUIeHWs ISl JIMH3), JUCT KapTOHA, HOXKHUIIBI,
TOYCUYHBIN HCTOYHUK CBETA.

Kpamxkoe onucanue pewenus. O6CyXIar0TCs MPUEMbl U3MEPEHUS (POKYCHOTO
paccTosiHUs ~ pacceuBarolled  JMH3bL.  IIpoBoauTCs  OmBIT 1O  IOJIYYEHUIO
JNEUCTBUTEITLHOTO H300paKeHUSI B PACCEMBAIONICH JIMH3E IIyTEM CO3JIaHUS C

IIOMOII IO c061/1pa10mel71 JJMH3bI MHHUMOI'O HMCTOYHHKA OJIA pacceHBafomeﬁ JIUH3bI.
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3aHgaTue
Takke TPOBOAUTCS OMNBIT MO HAOJIIOACHUIO PACXOSIIETOCS CBETOBOTO ITyUKa,

00pa30BaHHOTO CBETOM, U3JTyYCHHBIM TOYCYHBIM UCTOYHUKOM M MIPOIISIIINM Yepe3
pacceuBaroNlyl0 JIMH3Y, Ha KOTOpyI0 HakieeHa nuadparma. Ilo pesynbraTam
MOJIYYCHHBIX SKCIIEPUMEHTOB PACCUUTHIBACTCS ONTHYECKAas CHJIa pPacCerBaroIIeH
JIMH3BI.

Onucanue cxoouceti pabomer npaxmuxyma: [8], rmaBa Ne 5, mabopaTtopHas
pabota Ne 12.

15. Onpeaesienue AJMHBI BOJHBI JIA3€PHOI0 U3JIYYEHHS] C NMOMOLUBIO

cxembl FOHra

Ilpakmukym

3aodanue. llpuaymaiiTe -SKCIEPUMEHTAIbHYIO YCTAHOBKY, ITO3BOJISIOIIYIO
Ha0JII01aTh UHTEP(PEPEHLIMOHHYIO KApTUHY OT CBETOBOT'O M3JIy4YEeHHMSI Jla3epa.
Onpenenute IIMHY BOJHBI U3JIYYCHUS JTA3€PHON YKA3KHU.

Obopyoosanue. JlazepHas yka3ka, HUTKa, QoJibra, OyJIaBKH, 3KpaH, pyjieTKa.

Kpamkoe onucanue pewenus. JIByms CBsS3aHHbIMH HUTKOW OyJlaBKamMH
IPOKAJIBIBAIOTCS JBa OJM3KOPACIIOJIOKEHHBIX OTBEPCTUSl B aJIIOMMHHMEBOM MUIIEBON
¢donbre. [lomyyeHHble OTBEPCTHSA OCBEILAIOTCS Ja3epHbIM MydykoM. B mpomeamiem
cBere HaOmogaercss wuHTepdepeHunoHHas kaptuHa. Ilo paccrosHuiO Mexay
[0JIOCAMH HUHTEPPEPEHLUMOHHON KApTHUHBI M PACCTOSHUIO MEXIY OTBEPCTUSMHU B
(doJsibre pacCuUTHIBAETCA JUIMHA BOJHBI CBETA B JIA3EPHOM ITyUKE.

Onucanue  cxoodcell  pabomel  APAKMUKYMA:  3aKIIOUUATEIBHBIA  3Tan

BCEPOCCHIMCKON OJIMMIINAIBI IKOJIBHUKOB 1o pusuke 2000 r., 11 kiacc, 3amayda Ne 1.

3ansiTue 16. U3yyenune cmekTpa cBeTa pPa3jiUMYHBIX MCTOYHMKOB C NOMOUIBIO
AU(PPAKIUOHHOH PelIeTKH

Ilpakmukym

3aoanue. llpumymaiite, coOepuTe W  ONUIIUTE HKCICPUMEHTAILHYIO
YCTAaHOBKY, TO3BOJISIIOUIYI0 TIOJYYUTh ONTHYECKHI CHEKTp M3JIy4EHHs CBETa

Pa3INYHbIX UCTOYHUKOB.
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3aHgaTue
[IpoBenute ucclieIoBaHUE CIEKTPOB MPEJI0KEHHBIX BaM UCTOYHUKOB CBETA.

Obopyoosanue. JlubpakimonHas pemieTka, GoHaph C JaMIOW HaKaJWBaHUS,
CBETOJMOIHBIN (POHAPH, Ta30pa3psaHAs JIAMIIOYKA, JKpaH, Auadparma, MepHas
JIeHTA.

Kpamkoe onucanue pewenus. IlpoBogutcs cepusi SKCIEPUMEHTOB IO
HAOJIOZICHUIO ONTHYECKHX CHEKTPOB W3IyUYCHHUS HWCTOYHHKOB CBETAa Pa3HOU
npuposl. [IpoBoIUTCS CpaBHUTEIBHBIN U KOJTUYECTBEHHBIN aHAIIN3 3TUX CIIEKTPOB.

Onucanue cxodicell pabomoel npakmuxyma: MexayHapoaHas OJUMIIMAA T10

skcrnepumeHTanbHon pusuke 2018 1., 3amaua «Crnektpy.

3anatue 17. UcciienoBanue 3aBUCHMOCTH HHTEHCHBHOCTH CBEYEHHS CBETOAHO1A
OT CHJIbI MPOTEKAOIIEr0 Yepe3 Hero ToKa

Ilpakmukym

3aoanue. VI3mepbTe 3aBUCUMOCTh MHTEHCUBHOCTH CBEUYEHHUS CBETOAMOJA OT
CUJIBl TPOTEKAIOUIEro dYepe3 Hero Toka. Omnpenenure XapakTep H3MEPEHHOU

3aBUCHUMOCTHU.
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Obopyoosanue. Caeroamojn, moKcMeTp (Wi cMapThoH ¢ JAATIUKOM
OCBEIICHHOCTH ), TAOOpATOPHBIN OJOK muTaHus (WM Be OaTapeiiku AA, peoctar u
MYJIBTUMETP), COSTMHUTEIHHBIC IPOBO/IA.

Kpamkoe onucanue pewienus. TIpOBOTUTCS OSKCIEPUMEHT TIO TPSIMOMY
U3MEPCHUIO 3aBUCUMOCTH HMHTCHCHUBHOCTH W3JIYYEHHUS CBETOAMOJA OT CHJIBI
IpoTEeKarolero depe3 Hero Toka. CTpouTcs rpaduK MOTYyYEHHOW 3aBHCHMOCTH.

OmnpenensieTcs xapakTep 3aBUCUMOCTH.

3ansaTue 18. HaOuarwaenue u3dupareJbHOCTH BHYTpeHHero ¢gorodddexra k
JJINHE BOJIHBI CBETa

Ilpakmuxym

3aoanue. YcCTaHOBUTE JBa CBETOJAMOJA JPYr HANpoOTUB Jpyra. M3yuute
SIBJICHUE BOSHUKHOBEHHUS (POTOTOKA B OCBEIIAEMOM CBETOIMO . 1151 7TOTO M3MEephTe
3aBUCUMOCTh CHJIBI (DOTOTOKA OT HANpPSOKEHHUS HA CBETOJIMO/IE, BHITIOIHSIONIEM POJIb
WCTOYHMKA cBeTa. lloBTOpUTE ONBIT, NPUMEHSA B KA4€CTBE HMCTOYHUKOB CBETA
CBETOJIMO/IbI, TAIOIIHAE CBET C Pa3HbIMU JJIMHAMU BOJH. Onpenenure yciaoBHs, MpHU
KOTOPBIX B OCBEIIAEMOM CBETOJIMOIE BOBHUKAET (POTOTOK.

Obopyoosanue. Tpu mapbl CBETOAMOJIOB Pa3HbIX IIBETOB (KpacHbIS, 3€JICHbIC U
CUHHE), OJIOK TUTAHUS CBETOANO/1a-OCBETUTES, MYJIBTUMETD.

Kpamxoe onucanue pewenus. JIBa CBETOAMOJa YCTaHABIMBAKOTCS HANPOTHUB
npyr napyra. Uepe3 OAuWH CBETOAUO] IPOITYCKAETCS TOK OT WUCTOYHWKA MUTAHUA.
N3ydaercss sBIICHWE BO3HMKHOBEHHS (OTOTOKA BO BTOPOM  CBETOJHOJIC.
Oo6nHapyxuBaercsi, 4To (OTOTOK BO BTOPOM CBETOJMOJAEC BO3HMKAET TOJBKO IMpHU
OCBELICHUU €TO CBETOAUOJIOM C JJIMHOW BOJIHBI, MEHBIIIEH WJIM PABHOM JINHE BOJIHBI,
Ha KOTOPYIO PACCUUTAaH OCBEIIAEMbI CBETOIUOI.

Onucanue cxodicetl pabomol npaxmuxyma: MexayHapoaHash OJMMIIAANA TIO
skcnepumenTanbHon pu3uke 2020 1., 3amada «Onromapay [17].

IUIAHUPYEMBIE PE3YJILTATBI OCBOEHMSI KYPCA BHEYPOYHOIM
JESITEJIBHOCTH «OCHOBBI ®U3MYECKOIO DSDKCIHEPUMEHTA
(PU3UKO-MATEMATHYECKHUI IPO®UJIb)»
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JIMUHOCTHBLIE PE3YJIBTATDBI
B cgepe epascoanckoco 6ocnumanus: TOTOBHOCTH BECTH COBMECTHYIO
JEATEIIbHOCTh B MHTEPECAX TPaKJaHCKOTO
oOIIIEeCTBa, y4yacTBOBaTh B CaMOYINpPAaBICHUM B OOpa30BaTEIbHON OpraHU3allNu;
yMEHUE B3aMMOJIECTBOBATH C COIMATBHBIMU MHCTUTYTaMU B COOTBETCTBUU
¢ uX (PyHKIUAMU U HA3HAYCHUEM.
B cghepe nampuomuueckoco éocnumanus: cHOpMHUPOBAHHOCTH POCCHICKOMA
rpaXJIaHCKOW MJICHTUYHOCTH, MNaTPUOTU3MA; IIEHHOCTHOE OTHOIICHUE K
rOCyJIapCTBEHHBIM CUMBOJIaM, JIOCTUKEHUSIM
POCCHUICKUX YYEHBIX B 001acTH (DU3HKU U TEXHUKH. B
cghepe 0yX08HO-HPABCMBEHHO20 8OCNUMAHUSL:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;
CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHPYSICh HAa MOPaJTbHO-HPABCTBCHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJE B
JEATEIIbHOCTH YY€HOIr'0; OCO3HAHME JIMYHOTO BKJIaJia B IMOCTPOCHUE YCTONYMBOIO
Oyymiero.
B cghepe scmemuueckoeo éocnumanus: SCTETUYECKOE OTHOIICHHE K MUPY,
BKJIFOYAs 9CTETUKY HaAyYHOTO TBOPYECTBA,
npuUCcylero (pUu3nYeckoil Hayke.
B cpepe mpyoosoco eocnumanus: WHTEpEC K pa3MyHbIM  chepam
npodeCCUOHATIBHON JIEATEIbHOCTH,
B TOM YHCJIC CBSI3aHHBIM C (PU3MKOU M TEXHUKOH, YMEHHUE COBEpIIaTh OCO3HAHHBIM
BBIOOp Oyaymielt mpodeccun W peaau3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIC TLJIAHBI;
TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOpPa30BaHUIO B 00J1aCTH
(bU3UKY HA TPOTSHKEHUU BCEH JKU3HM.
B cghepe sxonocuueckoeo socnumanusi: COPMUPOBAHHOCTH KOJIOTHMUECKOU
KyJbTYpPbl, OCO3HAHUE IJ100aTBHOTO
XapakTepa AKOJOTHIYECKUX MPOOJIeM; IIAaHUPOBAHUE U OCYIIECTBICHHE JCHCTBUHN B
OKPYKaIOUIEN Cpelie Ha OCHOBE
3HaHUS IeJIe YCTOMYMBOTO pPa3BUTHS UEJOBEUECTBA; paCUIMPEHUE OIbITa

JACATCIBHOCTH AKOJIOTUYECKOM HaImpaBJICHHOCTH Ha OCHOBC
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UMEIOIINXCS 3HAHUH 10 (PHU3UKE.
B cghepe yennocmu nayunozo nosnauus. cOpMUPOBAHHOCTH MUPOBO33PEHUS,

COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (HHU3MUECKON HAYKH; OCO3HAHHE IIEHHOCTH HAyYHOU J1eATeIbHOCTH,
TOTOBHOCTh B TpoOIecce U3y4YeHHUA (UBUKH OCYIIECTBIATh MPOEKTHYIO H

HCCIICAOBATCIbCKYIO ACATCIbHOCTD MHAWBHUAYAJIIBHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHHUBepcaJibHbIE yqeGHble JAeUCTBUA:
Bba3oBble JJoruueckue JeficTBUA:

CaMOCTOATENbHO  (opMyIupoBaTh M aKTyaJlU3UpoBaTh  Mpobiemy,

paccMaTpuBaTh €€ BCECTOPOHHE; OINpeAessITh IeTu JeATEIbHOCTH, 3aJaBaThb
napameTpbl U KPUTEPUU UX

TOCTIDKCHHSI; BBIIBIISATH 3aKOHOMEPHOCTH W TMPOTHBOPEUYHS B PACCMATPHUBACMBIX
buznIecKux

SIBJICHHSIX;, pa3padaThIBaTh MUIAH PEIICHHS MPOOJIEMBI C YYETOM aHAIN3a HMMEIOIITUXCS

MaTepHaANTbHBIX U HEMaTEPHATBHBIX PECYPCOB; BHOCUTH KOPPEKTUBBI B ICSITCIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTaTOB

IeJIM, OIICHMBAaTh PHUCKH TIOCJIEACTBUHA JCSITCIBHOCTH; KOOPAWHUPOBATH M
BBITIOJTHATH Pa00TY B YCIOBUSAX PEATLHOTO, BUPTYaTBLHOTO

U KOMOWHHUPOBAHHOTO B3aWMOJICHCTBUS; pa3BUBATh KPEATUBHOE MBIILICHUE

IIPU PEUICHUU KU3HEHHBIX MPOOIIEM.

ba3oBble ucciieqoBaTebCKue AeHCTBHA: BIAJIETh HAYYHOM TEPMUHOJIOTHUEN,
KJIFOYEBBIMU MTOHATUAMU U METOJAMHU
bu3nuecKoil HayKH; BIAJETh HAaBBIKAMH Y4€OHO-HCCIIEOBATENbCKON U MPOEKTHOM
JEATEIBbHOCTH
B oOsiactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY
METO/IOB pelIeHusl 3ajay (U3UYECKOro COJEp)KaHMs, MPUMEHEHHIO pPa3INYHbIX
METOJOB ITIO3HAHUSA; BJIAJIETh BUAAMU JAEATEIBHOCTH I10 ITOJIYYEHHUIO HOBOTI'O 3HAHUS,
ero HWHTEpIpeTaluy, MNpeoOpa3oBaHUI0 M NPUMEHEHHUIO B Pa3IMYHBIX Y4eOHBIX

CUTyalUsiX, B TOM 4YHCI€ TPU CO3JaHUU YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKU;
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BBIBJISITH IIPUYMHHO-CIICICTBEHHBIE CBSI3M M AKTYAJIM3UPOBATh 3a7a4y, BBIABUTATH
TUIIOTE3y €€ pEeLICHMs, HAaXOAUTh AapryMEHTBl Ui JO0Ka3aTelIbCTBAa CBOMX
YTBEPXKIAEHNM, 3a1aBaTh IIAPAMETPHI U KPUTEPHUH PELLICHHUS;

AHAJIM3UPOBATh IIOJYYCHHBIC B XOJAC€C PCIOCHUSA 3aJa4du  pPC3yJIbTaThl,

KPUTUYECKHA OIICHWBATh WX JIOCTOBEPHOCTH, MPOTHO3MPOBATH M3MEHEHHE B HOBBIX
YCIIOBHSIX; CTaBUTh M (POPMYJIMPOBATH COOCTBCHHBIC 3a/1aul B 00pa30BaTEIIbHOMN
NEATCILHOCTH, B TOM WYHCIIC IPU H3YyYEeHUU (PHU3HMKH; JaBaTh OICHKY HOBBIM
CUTYaIlMsIM, OLICHUBATh IMPHOOPETCHHBIN OIMBIT, YMETh ITEPECHOCHTH 3HAHUS I10
(bu3MKe B IPaKTHUECKYIO 00JIaCTh
KU3HEICATCIIbHOCTH; YMETh HHTETPUPOBATh 3HAHUS W3 PA3HBIX MPEIMETHBIX
o0JacTeil; BEIIBUTATh HOBBIE UCH, TIPEIaraTh OPUTHHAIBHBIC TTOAXOIBI
Y PEIICHUS;, CTABUTh MPOOJIEMBI U 33]1a4H, TOTYCKAIOIHE

AJIbTCPHATHBHBIC PCIIICHMUS.

Pa6ora ¢ unpopmaumeii:

BJIAJIE€Th HABBIKAMU IMOIY4YeHUSI HH(OpMALIMN (PU3HYECKOTO COAEPIKaHUS

U3 HMCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH TMOUCK, aHAIIN3,
CUCTEMATHU3AIMI0 W UWHTEpHpeTanu0 WHGOPMAIMK pa3IuvHbIX BUIOB U (HOpM
MIPE/ICTABIICHUS; OLIEHUBATH IOCTOBEPHOCTh HH(MOPMAITUH;

UCIIOJIB30BaTh  CpPeACTBa  WH(MOPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUIA B PEIIEHWHW KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX U OPTaHU3AIMOHHBIX
3a/1ay ¢ COOI0/IeHHEM TPeOOBAHMM PTOHOMUKH, TEXHUKH 0€30MacHOCTU, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX M OJTHYECKUX HOPM, HOPM HH(POPMAITMOHHOM
0€30MacHOCTH; CO3/1aBaTh TEKCThI (PU3MUYECKOTO COACPKAHUS B pa3IMUHbIX (popMaTax
C y4eTOM
Ha3HaueHUs WHGOPMAIMN W IEJIEBOM ayJUTOpPUHU, BHIOMpask ONTUMAIbHYIO (hopmy

MNpEACTAaBJICHUA U BU3yaJIU3alluu.

KomMMyHnKaTHBHBbIE YHHUBEpPCaJbHbIe Y4eOHbIC JeHCTBUA:

OCYIIECTBIIATH OOIIEHUE BO BHEYPOUHOU JCATEIHHOCTH;
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pacmo3HaBaTh  NPEANOCHUIKM  KOH(MJIUKTHBIX CHUTyallMd ¥ CMAr4ath
KOH(JIMKTBI, pa3BepHYTO U JIOTHYHO M3JaraTh CBOIO TOYKY 3pEHHUS C
VCIIOJIb30BaHUEM

A3BIKOBBIX CPEICTB; IIOHMMAThb M HCIOJIb30BaTh IPEUMYINECTBA KOMAaHJIHOM U
VHIUBUYyJIBHON

paboThI; BHIOMPATh TEMATUKY U METOBI COBMECTHBIX JEHCTBUM C yUETOM OOLIUX

HHTCPCCOB U BO3MO>XHOCTEH KaXa0ro 4JICHa KOJIJICKTHUBA,
IIPUHUMATDb oeiau COBMECTHOM ACATCIBbHOCTH, OpraHu30BbIBATH

U KOOPJMHUPOBATH JACHUCTBUA MO €€ JOCTHKEHHIO: COCTaBJIATh IUIAaH JCHCTBUM,

pacrpenensiTh pojdud € YYEeTOM MHEHUM Y4YaCTHUKOB, OOCYXAaTh pe3yJbTaThl

COBMECTHOM pabOThI, OLIEHMBATh KAaYECTBO CBOEr0 BKJIAaJa M KaXKJIOrO0 Yy4aCTHUKA

KOMAaHJbI B OO

pe3yJbTaT mo pa3paboTaHHBIM KPUTEPHUSIM; IpeiaraTh HOBbIC IIPOEKTHI, OIICHUBATH
HUJEH C TO3UIINH HOBU3HBI,

OpPUTMHAJIBHOCTH,  MPAKTUYECKOW  3HAYMMOCTH;  OCYIIECTBJISITh  MO3UTHUBHOE
CTpaTEruuecKoe MOBEICHUE B PA3TUYHBIX

CUTyalusiax, MposABJIATb TBOPUYCCTBO U B006pa)KCHI/Ie, OBITH HWHHUIIWMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHBbIE YUeOHbIE IeCTBHUA:

Camoopranusanus:

CaMOCTOATENLHO OCYIIECTBIISITh IO3HABATENBHYIO I€SITEIbHOCTh B 00J1aCTH
(GU3HUKHY, BBISBIATH MPOOJEMBbI, CTaBUTh M (POPMYJIHMPOBATH COOCTBEHHBIE 3aayH;
CaMOCTOATEJIbHO COCTaBJIATh IUIAH PELIEHUS PAaCUETHBIX W KAaYECTBEHHBIX 3a]1ad,
IUTAH BBITIOJIHEHUSI MPAKTUYECKOW paboOThl C YYETOM HMEIOLIUXCS PEeCypcoB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTSHHI; TaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacumMpsTh paMKH y4eOHOro HpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JienaTh OCO3HaHHbBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHUE; OLICHUBATh

MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYIULUUA B 00JacTH
buzukw,

MOCTOSIHHO MOBBIIIATh CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.
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CaMOKOHTPOJIb, 3MONUOHAJIbHBII WHTE/UIEKT: JlaBaTh OIEHKY HOBBIM
CUTYyalusM, BHOCUTh KOPPEKTUBHI B JEATEILHOCTb,

OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM; BIAJETh HAaBBIKAMU TO3HABATEIBHOMN
pedaexcun Kak 0CO3HAHMS COBEPIIAEMbIX

JNEUCTBUA ¥  MBICIUTEIBHBIX MPOIECCOB, WX PE3yJbTaTOB M OCHOBAHMIA;
WCITOJIB30BATh TIPHEMBI pedICKCHUU ISl OLICHKU CUTYaIlUH, BHIOOpA BEPHOTO

pelIeHUs; YMETh OLICHMBATh PHUCKHU u CBOEBPEMEHHO MPUHUMATh
pelIeHus

10 UX CHUKCHUIO;
IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIN3€E PE3yJIbTATOB

NESATEIbHOCTH; MPUHUMATh ce0sl, MOHMMAasi CBOM HEIOCTATKH U
JIOCTOMHCTBA,
IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB
JEATENbHOCTH; IIPU3HABATH CBOE IIPABO U MPABO APYIUX Ha

OIIIUOKH.

INPEAMETHBIE PE3YJIBTATBI

K konny 10 knacca oOy4aroumuiicss HAy4UTCS: MOHUMAaTh 3HAYCHUE
OMHCATENIbHOM, CUCTEMAaTU3UPYIOIIEH, 00bSICHUTEIbHOU
U TMPOTHOCTUYECKON (YHKIMN (U3MUIECKON TEOPUHM — MEXAHHMKH, MOJICKYJISIPHOMN
(bU3UKY U TEPMOJUHAMUKH, POJIb (PU3NYECKON Teopur B (POPMUPOBAHHUH
MPEACTABICHU O (PU3MYECKOW KAPTUHE MUPA; pa3inyaTh YCIOBUS MPUMEHUMOCTH
U3YYEHHBIX Mojiesiel (PU3NYECKUX Tell
U TPOIIECCOB (SIBJICHUH); pa3nuyaTh yCJIOBHs (TpaHUIlbI, 00JAaCTH) MPUMEHUMOCTH
U3YYEHHBIX
(bu3MYEeCcKUX 3aKOHOB, TOHUMATh BCEOOIINA XapakTep GyHAaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh HUCIOJB30BAaHUSI YACTHBIX 3aKOHOB; aHAJIU3UPOBATh U OOBSICHATH
MEXaHUYECKUE, TEIUIOBBIE, D3JIEKTPUYECKHE IMPOLECChl W SBIICHHS, HWCIONb3Ys
OCHOBHBIE TOJIOKEHUSI U 3aKOHbI MEXaHUKH, MOJIEKYJISIPHO-KMHETHYECKON TEeopuH,
MOJIEKYJIIPHON (U3MKKM W TEPMOJWHAMMKH, DJIEKTPOJUHAMUKH; aHAIU3UPOBATH U

OOBACHATH (1)I/ISI/I‘ICCKI/IG ABJICHUA, UCIIOJb3YySA OCHOBHBIC
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MOJIOXKEHUS! U (PU3NYECKUE 3aKOHBI; OMUCHIBATh (PU3UUYECKUE MPOLECCHl U SBICHUS,

UCIIOJIb3YsI HEOOXO0IUMBbIE
BEJIUYMHBI, OOBSICHATH OCOOEHHOCTH MPOTEKAHUSI U3YYaeMbIX (PU3UUECKUX SIBICHHM;

MPOBOJUTD UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PU3NUeCKON BETHUNHBI
OT APYrol € HMCHOJb30BAaHUEM MPSIMBIX H3MEPEHUM, NPU ITOM KOHCTPYUPOBAThH
YCTaHOBKY, (DUKCHpPOBATh pE3yJIbTaThl IOJYYCHHON 3aBHUCUMOCTH (DU3HMUECKUX
BEIMYMH B BHUJE TpadUKOB C Y4eTOM aOCOIIOTHBIX MOTPEUIHOCTEH H3MEpeHUi,
JIeJIaTh BBIBOJBI MO pE3yJibTaTaM HCCIIENOBAHUS; MPOBOJIUTh KOCBEHHBIE M3MEPEHUS
(U3MYECKUX BEIUYMH, IMPU STOM BBIOMpPATh ONTHUMAJBHBIA METOJ H3MEpPEHUS,
OLICHMBATh A0COJIIOTHBIE U OTHOCHUTEJbHBIE IMOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX
U3MEPEHUN;

IIPOBOJUTE OIIBITBI IO IPOBEPKE MPEUIOKEHHOM TMIOTE3bl: IJIAHUPOBAThH
HKCIIEPUMEHT,  COOMpaTh  JKCIEPUMEHTAIbHYIO  YCTAHOBKY, AaHAJIM3UPOBATh
IIOJIyYEHHBIE PE3yJIbTaThl M JI€JIaThb BBIBOJ O CTAaTyCce IPEUIOKEHHOW THIIOTE3BI;
co0ro1aTh paBuiia 0€30MacHOrO TpyAa MPH MPOBEIECHUU UCCIEI0OBAaHUI B paMKax
MPaKTUKyMa U y4eOHO-UCCIIEI0BATEIbCKON A TENbHOCTH
C MCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPONCTB U JAOOPATOPHOTO 00OPYIOBAHUS;
pelmaTh pacyeTHbIE 3ajlaud C SBHO 3aJaHHOW U HESIBHO 3aJlaHHON (U3MYecCKOn
MOJICJIbIO: Ha OCHOBAaHMM aHaJIM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (HHM3MUECKOM
MOJIEJIM, OTBEYarollel TpeOOBaHUSAM 3aJauyd, HPUMEHATH (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH W TOCTYJaThl (PU3MYECKUX TEOPUHM TMpPU  HMCHOJIb30BAHUU
MaTE€MaTUYeCKUX METOJOB pEIICHUs 3aJad, MPOBOAWTH PACUETHl HAa OCHOBAHUU
UMEIOIINXCS JIAHHBIX, AHAJU3UpPOBATh pE3yJbTaTbl U KOPPEKTHUPOBATH METOJBI
pEIIEHUs] C Y4YEeTOM TIIOJyYEHHBIX PE3yJIbTaTOB; pellaTh KayeCTBEHHBIE 3a/ayH,
TpeOyrollie MPUMEHEHUs] 3HAHWI W3 pa3HBIX pa3lelioB Kypca (U3MKH, a TaKke
WHTETpallud 3HAHUW U3 JIPYTUX [PEAMETOB E€CTECTBEHHO-HAYYHOrO IMKJA:
BBICTPAMBATh JIOTUYECKYIO LIEMOYKY PACCYKICHHUIM C ONMOPON HAa U3y4YEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUECKHE SBJICHUS; UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS IS
OOBSICHEHHSI OCHOBHBIX ITPUHITUIIOB
paboTbl M3MEPUTENbHBIX MNPUOOPOB; aHATU3UPOBATH M OLIEHUBATh MOCIEACTBUS

OBITOBOM M MPOU3BOJCTBEHHON AESITETLHOCTH YEJIOBEKA, CBSI3aHHOU C (pU3MUeCKUMHU
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npoleccamM, C TO3UIMM  3KOJIOTHYECKOM O€30MacHOCTH, MPEACTaBICHUN O
paUMOHAIIBHOM  IPHUPOAOIOIB30BAHUH, a TaKXKE PA3yMHOM HCIOJIb30BaHUU
JOCTHKEHUM HAyKM M TEXHOJIOTUH JUIsl JajbHEHMIIEro pa3BUTHS YEIOBEYECKOTO
00I1IeCcTBa; MPUMEHSTH Pa3INYHbIE CIOCOOBI paboThI ¢ HHPOpMAIUEH PU3NIECKOTO
COJIEP>KaHUsl C UCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH, Mpu
3TOM HCHOJb30BaTh COBPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJOTUHU [IJIsl TOMCKa,
nepepaboTKU M TPEeabsBICHUS Y4YeOHOM M HayYHO-NOMYJISIpHOM uH(popManuu,
CTPYKTYPUPOBAaHUS M HUHTEPIPETALUU HHPOPMAIMH, NOJYYEHHOW M3 pa3IU4HbIX
MCTOYHHUKOB, KPUTUYECKH aHAIM3UPOBATh MOIyYaeMyr0 MHPOpPMAaLUIO U OLIEHUBATh
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE aHAIN3a
UCTOYHUKA MH(POPMAIUH; MPOSIBIATh OPraHU3alMOHHbBIE U [T03HABATEIbHBIC YMEHUS
CaMOCTOSITEIIEHOTO
OpUOOpPETEeHUs] HOBBIX 3HAHUW B  IPOLIECCE  BBINOJHEHUS MPOEKTHBIX H
yueOHOUCCIIEe10BaTENbCKUX PaldoT;

paboTaTh B TpyIIe C MCIOJHEHUEM pPa3jIMYHbIX COLMAJIBHBIX POJIEH;

MPOSIBIISITH MOTUBALIMIO K Oynymieil nmpodeccuoHanbHOU JeTeIbHOCTH

M0 CHENUATBHOCTIM (PU3UKO-TEXHUUECKOTO TPOQHIISL.

K konuy 11 knacca oOydwaromuiics Hay4duTCs: MOHUMATh poJib (PU3KUKHU B
AKOHOMUYECKOM, TEXHOJOTNYECKOM, COLMaIbHOM
U ATHYECKOH cdepax AesiTeIbHOCTH YelI0BeKa, poJib U MECTO (PU3UKHU B COBPEMEHHOM
HAyYHOW KApTUHE MHUpA, 3HAYEHUE OMNUCATEIBHOM, CUCTEMaTHU3UPYIOIIEH,
OOBSCHUTENBFHOM M MPOTHOCTUYECKON (QYHKUMN (U3UYECKON TeopuH, poJib
busndeckoit Teopun B GOPMUPOBAHUM MPEJCTABICHUHN 0 (PU3NYECKON KapTUHE MUPA,
MecTo  (u3MyeckoW  KapTHHBI MHpa B 00meEM Py  COBPEMEHHBIX
€CTECTBEHHOHAYYHbIX  MPEACTABICHUA O  MPUPOJE;  pa3iuyarh  yCIIOBUS
MPUMEHUMOCTH M3yUYCHHBIX MOJIEIeH (PU3NUECKHUX Te
U TIPOIIECCOB (SIBJICHUH); paznuyaTh ycJIOBHUS (TpaHUIIbI, 00JaCTH) MPUMEHUMOCTH
W3YUYEHHBIX
bu3MYeCKUX 3aKOHOB, TOHUMATh BCEOOIINiA XapakTep GyHIaMEHTAIBHBIX 3aKOHOB U

OIrpaHUYICHHOCTDb HCIIOJIb30BAHHUA YACTHBIX 3dKOHOB, AHAJIM3HUPOBATH U 00BACHATH
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AJIEKTPOMArHUTHBIE, KBAHTOBBIE MPOLIECCHI W SIBJICHUSA, HCIOJb3ysS OCHOBHBIE
MOJIOKEHUSI W 3aKOHBI DJICKTPOAWHAMUKH W KBAaHTOBOW (DU3WKH, OIHCHIBATH
U3y4eHHbIC (PM3UUECKHUE MPOIIECCHl U SBICHUS; OOBSICHATh OCOOCHHOCTU MPOTEKAHUS
U3YYCHHBIX (PU3WYECKUX SBJICHHUM; TPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEM
(bu3NYeCcKUX BEIMYUH
C UCIIOJIb30BAHUEM TMPSIMBIX W3MEPECHHH, NPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
(bUKCUpPOBATH PE3yJIbTATHI MOTYYECHHON 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BUJIC
rpauKoOB C y4eTOM aOCOJIIOTHBIX MOTPEIIHOCTEH MU3MEpPEHUH, JejaTh BBIBOJBI 10
pe3yabTaraM HCCIENOBaHUs, MPOBOAUThL KOCBEHHBIE U3MEpPEHHUS (HU3UYECKUX
BEJIMYMH, TPU HTOM BBIOUpPATh ONTUMAJILHBIA METOJ HM3MEPEHUS, OICHUBATh
aOCOJIIOTHBIE U OTHOCUTEJIBHBIE TOTPEIIHOCTU MPAMBIX U KOCBEHHBIX H3MEPEHUI;
IPOBOJUTH ONBITBIL 110 MPOBEPKE IMPEIIOKEHHOU THUIOTE3bl: IIAHUPOBATH
AKCIEPUMEHT, COOMpaTh  HAKCHEPUMEHTAJILHYIO  YCTAaHOBKY, AaHaJU3UpPOBATh
MOJyYEHHBIC PE3YJbTAaThl W JAENaTh BBIBOJ O CTaTyC€ MNPEIJIOKECHHOW THUIOTE3bI,
coOJII0/1aTh TIpaBuiIa 0€30MAaCHOTO0 TPY/la IIPU MPOBEJACHUHU UCCIICIOBAHUN B paMKax
IIPAaKTUKyMa " y4eOHO-UCCIIEIOBATEBCKON  JI€ATETbHOCTH c
WCIIOJIb30BAaHUEM HM3MEPUTENIBHBIX YCTPONCTB M Ja0OpaTOPHOro OOOPY/IOBAHMS;
pelaTh pacdeTHBIC 3aJ]auH C SIBHO 3aJaHHOMN M HESIBHO 3aJaHHON (DU3NUSCKOM
MOJICNIbIO; peIlaTh Ka4yeCTBEHHBIE 3a/layu, TpeOyrolue NPUMEHEHUs 3HAHUU U3
pa3HBIX pa3iesioB Kypca (GU3MKH, a TAKKE UHTETPAIMU 3HAHUN U3 APYTHX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUUECKYIO LIEMTOYKY PACCYKICHUU C
OMOpO Ha H3YyYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3WYECKHUE SIBJICHUS;
HCIIOJI30BaTh TEOPETUUECKUE 3HAHUSI 111 OOBSICHEHHS] OCHOBHBIX MPUHIIUIIOB
paboOThI U3MEPUTETHHBIX TPUOOPOB; AHATM3UPOBATH U OTICHUBATH TTOCJICICTBUS
OBITOBOI M MPON3BOJICTBEHHOM JCSITEIHBHOCTH YEJIOBEKA, CBA3AHHON C (PU3UIECKUMU
MPOLIECCAMHU, C O3ULIUI IKOJIOTUYECKON 0e30macHOCTH, MPEJCTABJICHUN O
palMOHATIEHOM MPUPOIOIOJIb30BAHUH, & TAKKE Pa3yMHOM MCITOJIb30BAHUU
JOCTUKECHUW HAYKU W TEXHOJIOTUH I JAIbHEHIIETO PA3BUTHUS YEIIOBEUECKOTO
OOILIECTBA; MPUMEHSThH Pa3IUUHbIE CIOCOOBI padOTHI ¢ HHpOpMALIHEH PU3NYECKOTO
COJIEpKaHMs C MCIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH, TPU
TOM HCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJOTMHU JIJIsl TOUCKa,

nepepaboTKu W TPEabsIBICHHUS y4yeOHOW M HayYHO-TIOMYJISIpHON uH(pOpMaluu,
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CTPYKTYPUPOBaHUSI M HUHTEPIpEeTalud HHQOpPMAIMH, TOJYYCHHOW M3 Pa3IHuHBIX
UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATh MOTydyaeMyr0 MH(OPMALUIO U OIICHUBAThH
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCSI 3HAHWM, TaK U HAa OCHOBE AaHAIN3a
UCTOYHMKA MH(POPMAIUH; NPOSIBIATH OPraHU3alMOHHBIE U [T03HABATEIbHBIC YMEHUS

CaMOCTOSATEIILHOTO
NpUOOPETEHHUS] HOBBIX 3HAHHUI B MPOLIECCE BHIMOIHEHUS TPOCKTHBIX U
yueOHOHCCIIeI0BaTENbCKUX padoT; paboTaTh B IPYyMIIE C UCIIOJHEHUEM PA3JINYHbIX
COLIMAJIbHBIX POJIEH; POSBIATH MOTHUBALIMIO K Oy TyIiel mpodecCuoHambHOM
NEeATEIIBHOCTH

I10 CIICOHUAJIBHOCTAM Q)HBHKO-TGXHI/I‘IGCKOI‘O HpO(bI/IJBI.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue
Ne pasesoB ¥ TeM Konnuectso
/I y4eOHOTro0 npenmMera 4acoB

Pa3znen 1. Mexanuka

1.1 TlorpemHoctu B 2

OKCIICPUMCHTC

(Jtex1us)

[IporpamMmmHO€E conepKaHue

DKCIEPUMEHT U TEOPHsI B IIPOIECCE

Mo3HaHus npupoabl. HaGmronenue u

AKCTIEpUMEHT B pusuke. CriocoObl

HN3MCPCHUA (bHSI/I‘IeCKI/IX BCJINYNH

(anasioroBblie U ITUGPOBHIC
U3MEPUTEITBLHBIC PUOOPHI,
KOMITBIOTEPHBIE JaTYNKOBBIC
CUCTEMBI).

[TorpemHocT U3MEpPEHU

bu3ngeckux BennurH (a0COTIOTHAS

Y OTHOCUTEJIbHASA).

I'unoresa. dusmueckui
IpaHUlIbl €r0 MPUMEHUMOCTH

3aKOH,

XapakTeprucTuKa AesITeIbHOCTH
00yJaroImmXxcst

Onepupoeamb NOHAMUAMU.

HaO0JI0/ICHHUE, SKCIIEPUMEHT, TUIIOTE3a,
Teopusl, pu3ndecKas BeINInHa,
bu3nUecKuil 3aKOH, U3MEPUTEIbHBIH
npuoop, U3MEpPEHUeE, pe3yibTaT
W3MEpPCHUS, 1IeHA JCICHMS Kbl
npubdopa, MOrpenrHoCTh U3MEPEHUSI.
IIpusooums npumepsvl HaOMIOICHUSI,
IKCIIEPUMEHTA, TUIIOTE3bI, TEOPUH,
bu3UecKuX BeIUUnH, GU3HUECKUX
3aKOHOB, H3MEPHUTEIBHBIX MPUOOPOB.
Onpeoensamp UeHY JEIEHUS Kbl
npuoopa, abCOMOTHYIO MOTPEITHOCTh
PsIMOTO U3MepeHust. 3Hamsb HOPMYIIbI
JUTSI OTIEHKH
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OTHOCUTEIBHON NOTPEIHOCTH
KOCBEHHOI'O U3MEPEHHUSI, IPABUIIA
OKpYTJIEHUS a0COTIOTHBIX
IIOTPELIHOCTEN, BBIPAKEHUE
OTHOCHUTEJIbHBIX IOTPEIIHOCTEH B
IIPOLIEHTAX
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1.2  OueHka norpemHocTeu 2 Onpenenenue norpemHocted  Onepupogamsw NOHAMUAMU.

IPSAMBIX U KOCBEHHBIX HPAMBIX U3MCPCHHU IO 3aJaHHBIM  aGcor0THAS OTPEMIHOCTE U3MEPEHHS,
. pe3yibTaTtam M3MEPEHHIA.
H3MEPEHHI . OTHOCHTEJIbHAs HOTPEITHOCTE
[IpreMbl OIIEHKHM MOTPEIIHOCTEH
(camocTosTeIbHAs KOCBEHHBIX H3MEEHHIL M3MEPEHHUSI.
paboTa) IIpusooums npumepwvi NPSAMBIX U

KOCBEHHBIX H3MEPEHUM.
Onpeodensimeb MOTPEIIHOCTH MPSIMBIX
U3MEpPECHUM.

Hcnonvzoeams METON TPAHUL] IS
OLICHKH a0COJIFOTHOM MOTPEIIHOCTH
IPsIMOTO U3MEPEHUs, TpaBuiIa
OKpYTJIEHUS] a0COJIFOTHBIX
HOTPEIHOCTEN, (POPMYJIBI ISl OLEHKU
OTHOCHUTEIBHON NOTPEIHOCTH
KOCBEHHOI'O U3MEpeHus. Ymemon
OKPYTJIATH a0COIIOTHBIC

NOTPEIIHOCTH, BBIpAXaTh
OTHOCHUTEJIbHBIE TIOTPEIIHOCTH B
IPOLICHTAaX.

Pewamyo 3a1a4u Ha OLICHKY

OTHOCHUTCIIbHBIX HOFpCHJHOCTeﬁ
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1.3.1 VYcpennenue uzMepeHui.

Cny4vaitnas
TOTPEITHOCTD
(TIpakTUKyM)

1

[IpubopHBIE MOTPEITHOCTH,
CIy4yallHbI€ U CUCTEMaTUYECKUE
MOTPENIHOCTH

Onepuposams noHamusamu: TpuOOpHas
MOTPENIHOCTD, CIy4YaiHas
MOTPENIHOCTh, CUCTEMATHYECKas
MOTPENIHOCTD, CPEIHEE 3HAUCHHE.
lIpusooums npumepvl IPUOOPHOU,
CIIy4allHOU U CUCTEMAaTUYECKOU
MOTPEITHOCTH.

Onpedensimsb HKCTIEPUMEHTAILHO HA0OP
3HaUYCHUM (PU3NYECKON BETUUUHBI TIPU
IIPOBEICHUH HECKOJBKUX HE3aBUCHMBIX
VU3MEPEHUN.

Hcnonvzoeams GopMyIbl 1Sl CPEAHETO
apu(pMETUIECKOTO HECKOIBKUX YHCEII,
JUTS OTICHKHU a0COIFOTHOM MOTPEITHOCTH
3Ha4YCHUS (PU3NYECKON BEITUUHMHBI,
OIICHEHHOTO KaK Cpe/iHee
apudmMeTHyeckoe Habopa ee 3HaUYCHUI.
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1.3.2 KuHemaTtuyeckue
U3MEPCHHUSI TaTbHOCTH
oJieTa, pacuer

Ha4aJIbHOU CKOPOCTH

(IpakTHKyM)

[lepemernienue, CKOpOCTb U
YCKOPEHHUE MaTepHUaJIbHON TOUYKH,
UX TIPOEKIMU HA OCU CUCTEMBI
KoopauHat. ClioKeHue
MIEPEMEIIEHUH U CIIOKEHUE
cKopocrel. JIBuKeHue Tena,
OpOIIEHHOTO MO YIJIOM K
TOPU30HTY. 3aBUCUMOCTb

Oyenusams 3HAYEHUE U3MEPSEMON
(du3nYeCcKOi BEINYNHBI KaK CpeIHEe
apudpmeTnyeckoe Habopa ee 3HAUCHHU,
MOJIYYEHHBIX TIPH POBEACHUN
HECKOJIbKHX HE3aBUCUMBIX U3MEPEHHUI,
aOCOJIIOTHYIO U OTHOCUTEIBLHYIO
MIOTPENTHOCTh 3HAYCHUS 3TOU
(pu3NYECKOI BETNYUHBI.
Yemanasnusame 63aumocesasu MexXny
OLICHKOM 3HaYeHUs (PU3UUECKOM
BEJIMYUHBI, OIPEIEISAEMON T10
pe3yJIbTaTaM HECKOJIBKUX
HE3aBUCUMBIX U3MEPEHHI, U CPETHUM
apu(pMeTUYECKUM HECKOJIbKUX YHCell

Onepuposams noHsMusAMU: CKOPOCTH,
yCKOpeHHe, CBOOOIHOE TaJIeHUE,
JAJIBHOCTh I0JIeTa, a0COIOTHAS
HOTPEIIHOCTh U3MEPEHHSI,
OTHOCHUTEJIbHAS TTOTPEIITHOCTD
U3MEPCHHUSL.

1Ipusooums npumepvl CBOOOTHOTO
NaJICHUS TEJN MPU Pa3THIHbIX
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KOOpJIUHAT, CKOPOCTH M YCKOPEHHSI 3HAYCHUSX HaYaJIbHOW CKOPOCTH, IPH

MaTepHaHLHOﬁ TOYKH OT BpCMCHH

PAa3HBIX yriax MeXAy HadaJlbHOU
CKOPOCTBIO 1 TOPU3OHTOM.
Hcnonvzoeams pyneTKy,
KHHEMaTuueckue HopMyIibl,
OIKMCBIBAIOIIME JIBUKCHUE TEa,
OpOILIIEHHOIO MO/ YTJIOM K TOPU30HTY.
Dopmynuposams TUTIOTE3Y O XapaKTEPE
3aBUCHUMOCTH JAJIbHOCTH TOJIETA TENA,
OpOIIIEHHOTO0 TOPU30HTAJILHO, OT €r0
HA4YaJIbHOW CKOPOCTH.

Hccnedoosams 3aBUCUMOCTD TAJTLHOCTH
noJsieTa Teya, OpoIIeHHOTO
TOPU30HTAIBHO, OT €r0 HaYaJbHOU
CKOPOCTHU U UHINEPNPEMUPOBAMb
MOJTyYEHHbIE Pe3yabTaThl. Pewams
3a/71a4y Ha OMPEACIICHUE IO
AKCIIEPUMEHTAJILHBIM JIAHHBIM
Ha4aJIbHOM CKOPOCTH TeIIa,
OpOITIEHHOTO TOPU3OHTAIILHO.
Onpeoensmb aOCONIOTHYIO U
OTHOCHUTEIBHYIO MOTPEIIHOCTh
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1.4 Ilpocreiimme
T€OMETPUIECKUC
HU3MEPCHHUS
(camocTosITeIbHAS

pabora)

MeTonpl 1 IpUeMbl TPOBEICHUS
IPSIMBIX ¥ KOCBEHHBIX U3MEPEHUI
TCOMETPUUICCKUX BEJIMYHH (IJTHHA,
yTOJ1, IJI01a]1b, 00bEM)

HAaYaJIbHOM CKOPOCTH T€Ja, OpOLUIEHHOrO
TOPHU30HTAIILHO

Onepupogsams nousimusmu: a0COTIOTHAS
MIOTPEITHOCTh U3MEPCHHSI,
OTHOCHUTEJIbHAS TOTPEITHOCTD
MU3MEpEHUSL.

3Hamb METOBI ¥ IPUEMBI IPOBEACHUS
MPSIMBIX U3MEPEHUIM TEOMETPUUECKHUX
BEJTUYHH.

Ipumensamo opmynsl s
OTIpEICIICHHUS A0COJIIOTHBIX U

OIICHKH OTHOCHUTEIBHBIX
IIOIPELTHOCTEH.

Pewamsy 3amaay Ha ompezeneHue
wiomaan GUrypel 1 oobema Tena o
AKCIIEPUMEHTATILHO U3MEPEHHBIM
3HAYCHHSIM JIJTHH.

Onpedensamsb 3Ha4YEHUs] OTHOCHUTEIIBHBIX
IIOI'PELIHOCTEN B IIPOLIEHTAX
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1.5 I'paduku
AKCIIEPUMEHTAIIBHBIX
3aBUCHUMOCTEMN.

2

['padpuueckoe npeacraBieHue Onepuposams nonsamusamu: rpapuk
3aBHCHUMOCTEH (PU3NIECKUX 3aBHUCHUMOCTH OJTHOU (hU3HUECKON
BEJIMYUH APYT OT Apyra. JIMHEWMHAass BEIWYHUHBI OT APYTOM, JUHEHHAS
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['paduueckas o6paboTka

JaHHBIX

(JTeK1s)

3aBUCUMOCTB. YTJIOBOU
K03 dULIHEHT U CBOOOIHOE
claraeMoe€ JIMHEMHON 3aBUCUMOCTH

3aBHCHUMOCTb, YTJIOBOU KO3 (UIIUEHT
¥ CBOOOJHOE clIaraeMoe JIMHEWHON
3aBHCHMOCTH, aIllllPOKCUMAIINS,
MHTEPHNOJSALUNSA, SKCTPANIOJALHUS. IHAMb
npaBuiia MOCTPOCHHUS rpauKOB
3aBHUCHUMOCTEH (PU3NYECKUX BETUUIUH
ApYT OT ipyra.

Cmpoumb rpaduKH JIMHEUHBIX
3aBUCUMOCTEHN (PM3NYECKUX BETUUYHUH
ApYT OT ipyra.

Ilpumenams  TpaBWIIa  TOCTPOEHUS
rpaMKOB 3aBUCUMOCTEHN (HU3UUYECKUX
BEJIMYUH JAPYT OT ApyTa.

IIpuooumys npumepsl aNMpOKCUMAIIHIH,
UHTEPIOJISALNH, SKCTPANONSALUU. YV mems
TIPOBOJIUTH TIPOIEAYPHI
anmpOKCUMAIUH, HHTEPIIOJISIIHH,
AKCTPAIOJIALIMH.

Onpedensimeb 3HAUECHUS YTIIOBOTO
kodddunrieHTa u cBOOOTHOTO
CJIaraeMoro JTMHEWHON 3aBUCUMOCTH,
OLICHUBATbH UX a0COJIIOTHBIC
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IMOrpCIIHOCTH.

Ycemanaenuseamos 63aumoceasu MEXIY
MaTEMaTUYECKUM IIOHATHEM «IMHEMHAs
(GYHKIHS U TUHEHHOU 3aBUCUMOCTBIO
(u3nYECKUX BETUYHH JPYT OT JIpyTa.
Hccnedosams u unmepnpemuposamuo
rpaguKy TMHEHHBIX 3aBUCUMOCTEN
(u3nYeCKUX BETUYMH JPYT OT JIpyra.
Pewams 3anaun HA IOCTPOECHUE
JVMHENHBIX TPpa(UKOB 3aBUCUMOCTEM
(u3nYECKUX BEITMYMH JPYT OT JIpyra Io
3a/laHHBIM Habopam
AKCMEPUMEHTAIIbHBIX JTAHHBIX,
OTIpE/IEIIATh IO MOCTPOCHHOMY I'pauKy
yII0BOM KO3 (ULKUEHT U CBOOOIHOE
cJlaraeMoe, OLIEHHBATh UX a0COJIIOTHBIE
Y OTHOCUTENBHBIE OTPEUTHOCTH
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1.6

O06paboTKa HETUHEHHBIX
3aBHCUMOCTEM:
JTMHEeapu3aus, TMOJCUeT
TUTOIIIAT!

['paduyeckoe npeacraBieHue
3aBHCHUMOCTEH (PU3NIECKUX
BEJIMYMH JIPYT OT JpyTa.
Henunelinas 3aBUCUMOCTh U
€€ JTMHeapu3anus

Onepuposams nonsamusamu: rpapuk
3aBHUCHUMOCTH OJTHOU (hU3HUECKOM
BEJIMYMHBI OT APYTrOW, HEJIMHEWHAS
3aBUCHUMOCTb, JINHEAPU3ALIHS
HEJIMHEHHON 3aBUCUMOCTH, IIJIOIAab
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o1 rpayuKoMm,
MIOCTPOCHHUE
KacaTelIbHBIX K

rpaduKy (JEKIus)

o rpaKoM 3aBUCUMOCTH,
KacaTelbHas K TpaduKy 3aBUCHMOCTH B
JTAaHHOM TOYKE.

3nams TipaBuUia MOCTPOEHUS TpapuKOB
3aBUCUMOCTEHN (U3HUECKUX BEIUYUH
JPYT OT Apyra, PU3NYECKUil CMBICT
IJIOLIAAM MO Tpa)MKOM 3aBUCUMOCTHU
U KacaTeJbHOM K rpaduKy 3aBUCUMOCTH
B JaHHOU Touke. Cmpoums UCXOIHbIE
U JIMHEapu30BaHHbIE Tpauku
3aBUCUMOCTEN (PU3UUECKUX BEIIMUUH
JPYT OT JApyTra, KacaTeJbHYIO K Tpaduxy
HEJIMHEMHON 3aBUCUMOCTH B JaHHOU
TOYKE.

Ilpumensams  TpaBUIa  TOCTPOCHHS
rpadMKOB 3aBUCUMOCTEH (HU3UUYECKUX
BEJIMYUH JIPYT OT JApyTa.

Onpeoensams 3HAUCHUS TIOMIAAN 1O
rpauKOM 3aBHCUMOCTH U yTJIOBOTO
Ko3(pumeHTa KacaTeJIbHOM K
rpaduKy HEJIMHEHHON
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3aBUCUMOCTH B HaHHOfI TOYKCEC,
OLICHUBATh UX a0COJIFOTHBIE
IMOTPCHIHOCTHU.

Yemanasnueams 83aumoceazu Mexmy
MaTEMaTHYECKUM MMOHATHEM «(YHKITHS
Y 3aBUCUMOCTBIO (DU3UYECCKUX BEITHUNH
IpyT OT Apyra. Mccredosams u
uHmepnpemupogams rpapuku
HEJIMHEMHBIX 3aBUCUMOCTEN
(bu3HUeCcKUX BEIUYUH APYT OT ApyTa.
Pewams 3amaun Ha MOCTPOCHUE
JMHEapU30BaHHBIX TpauKOB
3aBUCUMOCTEH (PU3HUECKUX BETNINH
JPYT OT JpyTa 1o 3aJlaHHbIM Habopam
IKCIIEPUMEHTAILHBIX JaHHBIX,
OTIPEIEIATH TI0 TIOCTPOSHHOMY TpaduKy
yTI0BOM KO3 PUIIMEHT U CBOOOTHOE
claraeMoe, OIICHUBATh MX a0COJIFOTHBIC
¥ OTHOCHUTEJIbHBIC ITOTPEITHOCTH
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1.7

N3mepenue
3aBUCUMOCTH
KOOPAWHATHI TPAHULIBI

o0JacTh HaMOKaHUS OT
BPEMEHU.
JInneapuzanus
3aBUCUMOCTH
(IpaKkTUKyM)

PaBHOMEpHOE U HEpaBHOMEpPHOE
MPSIMOJIMHEMHOE JBIKCHUE.
Koopnunara, Bpemsi, CKOpOCTb

Onepuposams nonsamusamu: rpapuk
3aBHUCHUMOCTH OJTHOU (hU3HUECKOM
BEJIMYMHBI OT APYTrOW, HEJIMHEWHAS

3aBUCUMOCTb, JIMHEApU3aIIHs
HEJIMHEMHOW 3aBUCUMOCTH.

Cmpoumsb TuHEapU30BaHHbIN TpaduK
3aBUCHUMOCTH (PM3UYCCKUX BEIIMYUH JIPYT
OT JIpyTa.

llpumensames  TpaBUWIa  TOCTPOCHUS
rpadvKOB 3aBUCHUMOCTEH (HU3NUECKHUX
BEJIMYUH JIPYT OT JApyTa.

Onpedensimp ~ 3HAYEHUS  YIJIOBOTO

kod(pdunrenTa u CBOOOJIHOTO
cJlaraeMoro rpaduxa JIMHEUHOU
3aBUCUMOCTH,  OIICHHBATh 170
a0COJIIOTHBIE MOTPEIIHOCTH.

Hccnedosamv u unmepnpemuposams
HEJTMHEHHYI0 3aBHCUMOCTHh KOOPJAWHATHI
rpaHuilbl 00JIACTH HAMOKaHUs Oymaru

OT BPEMECHHU.
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Hcnonv3o6ams CEKyHAOMED U PYIETKY

1.8 U3zydenue ynpyroro 2 Cuua. N3mepenue cuibsl  Onepuposams NOHAMUAMU. CUA,
rucTepesnca IMHAMOMETpOM.  YTIpyrHe g Aedopmanus, ynpyruii rucTepesuc.
(IpakTUKyM) Ymems hopmynupoBats 3akoH ['yka,

YaCTUYHO ynpyrue AeGopMariim.
ynpyrue gegop coOUpaTh IKCIEPUMEHTATBHYIO

Cuna ynpyroctu. 3akoH ['yka.
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OTtki10HEHUS OT 3aKoHa ['yka.
['uctepesuc. Pabora cuiibl Ha
MaJIOM Y Ha KOHEYHOM

nepemenienuu. ['papudeckoe
MIPEICTABICHUE PAOOTHI CUIIbI

YCTaHOBKY.

Dopmynuposams TATIOTE3Y O XapPAKTEPE
3aBUCHUMOCTH JJIUHBI 00BEKTA OT
BEJIMYUHBI IIPUIIOKEHHOU K HEMY CUJIBL.
Cmpoums HETMHEUHBIN rpadux
3aBUCUMOCTH (PU3HUECKUX BEIIUYUH JAPYT
OT JIpyTa.

Illpumenams TOpaBWIa TOCTPOECHHUS
rpaguKoOB 3aBUCUMOCTEN (HU3HUUECKUX
BEJIMYMH JPYT OT ApYTa.

Hccneoosams u unmepnpemuposams
HEJIMHEMHYIO  3aBUCUMOCTH  JJIMHBI
00BEKTa OT BEJIMYMHBI MPUIIOKEHHON

K HEMY CHJIBL.

Onpedensime yroy HaKJIOHA KacaTelbHON
K rpad)uKy HEJTMHEHHON 3aBUCHUMOCTH B
JTAHHOM TOYKE, TIJIOIIA b MO TpapuKOM,
OIICHUBATH A0COJIFOTHBIE U
OTHOCHUTEJIHHBIE TTOTPEITHOCTH ITUX
BEJIMYMH.

Hcnonvzoeamsv CEeKyHIOMED U
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AUHaAMOMCTD.
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1.9

HaxoxieHne Macchl
JIMHENKU U WIpULA C
MTOMOILBIO
YPaBHOBEIINBAHUS
phiyara (MpakTHUKyM)

AOGCOJIIOTHO TBEPJIO€ TEIIO.
BpamarensHoe IBUKEHUE TBEPAOTO
Tes1la. MOMEHT CUJIbl OTHOCUTEIBHO
ocu BpaleHus. [1nedo cubl.
CioxeHune CHI, TPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTn
Teya. Y CJIIOBUS paBHOBECUS
TBEpAOro Teina. Peryar

Vemanaenueams 63aumocesasu Mexmy
orpeieNieHneM (PU3MIECKO BETMYUHBI
«MexaHu4eckas pabota» u
reOMETPUYECKUM MOHSATHEM

«IJIOMIAAb MO TPAPUKOM 3aBUCUMOCTH
BEJIMYMHBI CUJIbI OT BEJIUYHHBI
nedopmarn

Onepuposams NOHAMUAMU. MOMEHT
CHJIBI OTHOCUTEILHO OCH BpAIllCHUS,
IUIEYO CUJIBI, LICHTP TSKECTH Tea,
phIyar.

Ymems hopmynupoBaTh NpaBuiio
MOMEHTOB, YCJIOBHS PaBHOBECHSI
abCOJIIOTHO TBEPJIOTO TeJa, CKIIabIBATh
CHJIBI, IPUJIOKEHHBIE K TBEPJIOMY TNy,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

I1Ipugooums ipuMepbl IPUMEHEHHSI

pBIUAroB.

Dopmynuposams TUIOTE3Y O XapaAKTEPE
3aBUCUMOCTH  KOOPJMHATHI  TOYKHU
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OIIOPBI YPABHOBCHICHHOI'O pbIdara
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OT BEJTUYUHBI CUJIBI, IPUIIOKEHHOU K
€ro KOHILY.

Cmpoumsb nuHeHbIN TpaduK
3aBHUCHUMOCTH (PU3NYECKUX BETUUUH
IpyT OT Jipyra.

Ilpumensms  TpaBUIA  TOCTPOCHUS
rpaMKOB 3aBUCUMOCTEHN (HU3UYECKUX
BEJIMYMH APYT OT JpyTa.

Hccneoosamsv u unmepnpemuposams
3aBUCHUMOCTh  KOOPJAMHATHI  TOYKH
OTIOPHI YPaBHOBEIICHHOTO phluara OT
BEJIMYMHBI CUJIbI, IPUIIOKEHHOU K €ro
KOHITY.

Onpeoenams 110 TpaPuKy TMHEHHON
3aBHCHUMOCTH 3HAUEHUS yTII0BOTO

ko3 durmerTa u CBOOOTHOTO
CJIaraeMoro, OlIeHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH 3TUX
BEJIMYMH.

Hcnonvzoeame TAHENKY, a TAKKE

mIpuIr ¢ ACJICHHUAMU OJIs1 N3MCPCHUA
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o0Bema.

Pewamo 3aJa44 O paBHOBCCHHU pbIYara
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1.10 HWsmepenue
KoadpumeHTa
YHEPTEeTUYECKHUX TIOTEPh
NP OTCKOKE MIapHKa OT
MOBEPXHOCTHU
(TIpakTUKyM)

NMnynbe CUITBI M UBMEHEHUE
UMITYJIbCA T€Ja. 3aKOH COXPaHEHHUS
uMnyibca. Kunernueckast sHeprust
MaTepuanbHOU TOUku. Teopema 00
M3MEHECHNHN KHHETUYECKOM SHEPTUU
MAaTEPUAIbHON TOUKHU.
[TorenuuanbHbie U
HEMOTEHINAIbHBIE CHUIIBI.

[loTeHUMaNbHAsA YHEPTHSL.
[ToTeHuManbHAs SHEPTUS TENA B
OJIHOPOJIHOM T'PABUTAILMOHHOM
nosie. CBsi3b pabOTHI
HEMOTEHIMAIBHBIX CUJT C
M3MEHEHNEM MEXaHUYECKOMN
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXPAaHEHHS] MEXaHUYECKOMN
SHEpPruu. YIPYTrue u HEyNpyrue
CTOJIKHOBEHHSI. BHyTpeHHss
SHEprus Tena

Onepuposams NOHAMUAMU: AMITYJIbC
CHJIBI, UMITYJIbC T€JIa, KHHETUYECKas
SHEPTHUsI MaTepUATLHON TOUYKH,
MOTEHIMAIbHBIC U HEMOTEHIIMAJIbHBIE
CWJIBI, TOTCHIIMAJIbHAS SHEPTHs (B T.4.
Teaa B OJTHOPOJHOM IPaBUTAMOHHOM
10JIE), YIIPYTHUE U HEYNpPYyTHe
CTOJIKHOBEHHUS. Ymemb
dbopMyIHpOBATh 3aKOH COXPAHEHUS
UMITYJIbCA B TeOpeMy 00 M3MEHEHUHU
KMHETHUYECKOU SHEPTUU MAaTepUATBLHOM
TOYKH, 1aBaTh ONPEACIICHAC
MOTCHIIMAIBHBIX W HETTOTCHITHATBHBIX
cui1; GOpMyITHPOBATH 3aKOH
COXpaHEHUS MEXaHUIECKON YHEPTHH.
Ilpusooums npumepsvi cnydaeB, Koraa
UMITYJIBC TEJIa COXPAHSAETCS WM HE
COXpaHsEeTCs, KOT/1a MeXaHUJIeCKast
OHEPTHUS CUCTEMBI COXPAHSIETCS WK HE
COXpaHSETCs, YIPYTHX U HEYNPYTHX
CTOJIKHOBEHMU.
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Hroro no paszneny

20

Dopmynuposams TUMIOTE3Y O XapaKTepe
3aBUCUMOCTH BBICOTHI OTCKOKA IIapuKa
MOCJI€ COYJIAPEHUSI C TOBEPXHOCTHIO
TOPU30HTAJIBHOTO CTOJIA OT BBICOTHI
copoca.

Cmpoums NTUHEVHBIN U HEIIMHEHHBIN
rpaduK 3aBUCUMOCTH (PU3HUECKUX
BEJTUYHH JIPYT OT JIpyTa.

Ilpumenams  TIpaBWIIa  TIOCTPOCHUS
rpauKoOB 3aBUCUMOCTEN (DU3UIECKUX
BEJTUYHH JIPYT OT JIpyTa.

Hccnedosams u unmepnpemuposamo
3aBUCHUMOCTH BBICOTHI OTCKOKA ITaprKa
MOCJI€ COYJIAPEHUS C TTOBEPXHOCTHIO
TOPU30HTAJILHOTO CTOJA OT BBHICOTHI
copoca.

Hcnonvzoeams pynerky. Pewwamo
3a/1a4u 00 aOCOJIIOTHO YIPYTUX U
a0COJIIOTHO HEYNPYTHUX
COyJapeHMsIX
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Pasnen 2. MousekyJjisipHas pu3nKa 4 TEPMOJIMHAMHUKA
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2.1.

Onpenenenue
TETJIOEMKOCTH TBEPIOTO
Tena (IPaKTUKYM)

KonndecTBO TEIIOTHI.

TemnoeMKoOCTh Tena. YaenbHas U
MOJIIPHAS TEIUIOEMKOCTH
BEIIECTBA. Y PABHEHUE TETIIIOBOTO
Oamanca. TenoBoe paBHOBECHE

Onepuposams noHAMUAMU. KOTAICCTBO
TEIJIOTHI, TETUIOEMKOCTD TeJa, YACIbHAS
Y MOJIIpHAsl TEIJIOEMKOCTH BEIIIECTBA,
TEIJIOBOE PaBHOBECHE.

Ymems hopMyaupoBaTh ypaBHEHUE
TEIJIOBOTO OajiaHca, cCoOupaTh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY.
IIpusooums npumepwi T,
001a1af0IKMX OJTMHAKOBOM
TEIJTIOEMKOCTBIO, HO Pa3InYHOMN
yIEITBbHON TETI0EMKOCTHIO.

Ilpumensmop ypaBHEHHE TEIIJIOBOTO
OanaHca IS OTMCaHUs MpoIecca
TEMI000MeHa TBEPAOTO Tejia C BOJIOH.
Hccnedosams TEIII0O0OMEH MEXTY
TBEPBIM TEJIOM M JKUIKOCTSIMH U
UHmMepnpemuposams Pe3yJIbTaThl ITHX
OITBITOB.

Onpedensimeb TEMIOEMKOCTh TBEPAOTO
Tela HAa OCHOBAaHUM PE3YJIbTaTOB
OTIBITOB IO U3YUYEHUIO TEII00OMEHA
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2.2.

N3mepenne
TEMIIEPaTyphI pyK
AKCIIEPUMEHTATOpa U
JaBJICHUS, KOTOPOE
MOTYT CO3aTh €ro
nerkue (MpakTUKyM)

JlaBnenue, o0beM, Temneparypa,
KOJIMYECTBO BelecTBa. MaeaanrHbIN
ra3. YpaBHeHue MenaeneeBa—
Knaneiipona. ['a30BbIe 3aKOHBI.
I"a30BBI1 TEpMOMETD

MEX1y TBEPBIM TEJIOM U JKUIKOCTSIMH C
pa3HBIMU TEMIIEpPaTypaMH, OLICHUBATh
a0COJIIOTHYIO U OTHOCHUTEIIbHYIO
HOTPEIIHOCTH U3MEPEHHOW BETMYUHBI.

Hcnonvzoeams TEpPMOMETD.
Yemanasnusamo 63aumoceasu MeXRy
3aKOHOM COXPAHEHUsI DHEPTUU U
ypaBHEHHUEM TEIUIOBOTO OanaHca.
Pewams 3anaun Ha IpUMEHEHUE
ypaBHEHUS TEIJIOBOrO OajaHca

Onepupoeams nowsmusamu.: 1aBICHUE,
o0beM, TeMIiepaTypa, KOJIM4eCTBO
BCILIECTBA, MJcaJIbHbIN ra3. Y memo
3alMuChIBaTh ypaBHEeHUE MeHeneeBa—
Knaneiipona, popMynupoBaTh ra3oBbie
3aKOHBI, COOMPATH

AKCIIEPUMEHTAIbHYIO YCTAHOBKY.

3nameb yCTPOMCTBO M MPUHIMI PabOTHI
ra3oBOro TEPMOMETPA.

IIpusooums npumepsvl TOBEICHUS Ta3a
IpY U3MEHEHHUH €ro JaBJeHUs, 00beMa,
TeMIIEpPaTyphl.
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Ilpumenamos NUHENWKY U CEKyHAOMED.
Onpeodensame TeMnepaTypy U JaBIICHHUE
UICAIBHOIO Ta3a [0 pe3yibTaTam
OMBITOB C CaMOJICIbHBIM Ta30BbIM
TEPMOMETPOM.

Hcnonvzoeams MTUHENKY WU
CaMOJEIbHBIN Ta30BbIA TEPMOMETD.
Yemanasnuseamo 63aumoceasu MEXRy
BHEIIHUMU U BHYTPEHHUMH
MakKpoIapaMmeTpamMmu
TEPMOJUHAMUYECKON CUCTEMBI.
Pewams 3anaun Ha TpUMEHEHNE
ypaBHeHust Menneneesa—Kianeipona
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2.3.

Db dexTuBHBIN

KO3 UIIUEHT
KECTKOCTU CUCTEMBI.
Onpenenenrue MOAyJIs
KOnra npoBosioku ¢
MOMOIIBIO pbIYara.
Onpenenenue npeaena
ynpyroi aedopmManuu

(IpaKkTUKyM)

Hedopmariuu TBEpIOTO TENA.

Pactsixenue u cxxatue. Monyiib
IOunra. Yopyrue u neynpyrue
nedopmaruu. [Ipeaen ynpyrux
nedopmaruii. 3akon ['yka. MomeHT
CHJIbI OTHOCUTEIBHO OCH
BpauieHus. [lneyo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TeJa. Prruar

Onepuposams noHAmMuAMuY. yIPyTrue
U Heynpyrue aedopMainu, mnpeaen
yIpyroii aedopmMaryu, MOIyib
KOHra, MOMEHT CHUJIBI OTHOCUTEIIEHO
OCH BpAIllCHHs, TICUO CHUIIBI, phIYar.

Ymems popmynupoBats 3akoH ['yka nis
nedopmaliy pacTs>KeHUsS OJHOPOJIHOTO
CTEPKHS C TIOCTOSTHHBIM MONEPEYHBIM
CEUYEHUEM, YCIIOBUE
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paBHOBECHI a0COJIIOTHO TBEPJOTO Tea,
coOHpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

Ilpusooums npumepsi ynpyrux u
HEynpyrux aedopMannii, MaTepraioB C
paznmuuHbIMU Moy isiMu FOHra,
Ilpumenams 3akoH I'yka ays pacuera
nedopMalu pacTKEHUs MPOBOJIOKH.
Hccneoosams 3aBUCUMOCTD YIJIMHEHUS
IPOBOJIOKH OT BEJIMYUHBI
pacTATUBAIOIIEH €€ CUJIBI U
uUHmMepnpemuposams TMOJIyYCHHbIE
pe3ynbTaThl,

B TOM YHCIIE AJI ONpe/ieTICHUs Ipeiena
ynpyroi aedopmarium.

Onpeoensmes Moaysib FOHra mpoBOJIOKH
Ha OCHOBAHHUHM PE3yJIbTATOB OMBITOB IO
PaCTSIKEHHUIO TTPOBOJIOKHA C TIOMOIIIBIO
Pa3IMYHBIX IO BETUYUHE CHUII,
OLICHHUBATh A0COJIOTHYIO U
OTHOCHUTEIFHYIO MOTPEITHOCTh
u3MepeHHoro Mmoayis FOHra.
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Hcnonvzoeams HEpaBHOIUIEUUH pblYar
JUIS YBEJIMYEHUS CUJIbI U [IEPEMEILICHUSI.

Pewamy 3anaun Ha NpUMEHEHUE 3aKOHA
I'yka nuist pacuera pacTskeHUs U
CKaTHsl CTEpIKHEN
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2.4.

N3mepenue
KoadpumeHTa
IIOBEPXHOCTHOTO
HATSDKEHUS METO0M
OTpbIBa (IPAKTUKYM)

[ToBepxHOCTHOE HaTsKEHUE.
KoaddunmenT  moBEepXHOCTHOTO
HaTspkeHUsl. Cuia MOBEPXHOCTHOTO
HATSHKEHUS. Kamunnspasie
siBJICHMS. JlaBieHue

MO/, MCKPHUBJIEHHON IOBEPXHOCTHIO
x)unkoctu. opmyna Jlammaca

Onepuposams NOHAMUAMU:
MOBEPXHOCTHOE HATSKEHUE,

K02 (pUIIMEHT MOBEPXHOCTHOTO
HATSOKEHUS, KaWJUISIPHBIC SIBJICHUS.
Ymems 3anuceiBaTh POPMYITY IS CHITBI
MOBEPXHOCTHOTO HATSHKEHUS, POPMYITY
Jlarutaca aJist onpeaeneHus JaBJICHUS
M0/l UICKPUBIIEHHOUW MOBEPXHOCTHIO
KUJIKOCTH, COOMPATH
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooums npumepvi TOBEPXHOCTHBIX
SIBICHUM Y KallWJUISPHBIX SBJICHUMN.
Ilpumensams METOJT OTPHIBA PAMKUA OT
MOBEPXHOCTH KUAKOCTU IS
u3MepeHus kodppuireHTa

IMOBCPXHOCTHOI'O HATAKCHUA X KUJIKOCTH.

Hcceneoosamsb 3aBUCUMOCTD BEJIMUUHBI
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2.5.1. OmnpeneneHue TOYKH
pOCHI (MMPAKTUKYM)

HacplmeHHble 1 HEHACKIIIIEHHBIE
napel. KauecTBeHHas 3aBUCHMOCTh
IUIOTHOCTH U JaBJICHUS
HACBIIIICHHOTO TTapa OT
TEMIIepaTyphl, UX HE3aBHCUMOCTD
oT 00BeEMa

CHUJIBI, HEOOXOIUMOM JJIST OTPBIBA OT
ITOBEPXHOCTHU BOJIBI IIPOBOJIOYHOM
paMKH, OT €€ IIepuMeTpa u
UHmMepnpemuposams Pe3yIbTaThl
MIPOBEICHHBIX U3MepeHuil. Onpeoensimeo
KO3 (P PUIIMEHT MOBEPXHOCTHOTO
HATSOKCHUS KUIKOCTHU 10 Pe3ysIbTaTaM
IIPOBEJICHHBIX U3MEPEHUH, OIIEHUBATh
a0COJIIOTHYIO M OTHOCUTEIBHYIO
MOTPEINTHOCTh N3MEPEHHON BEITNIMHBI.

Hcnonv3oeams peryar 1jisi CO3/1aHUS
CHMJIBI 3aJJaHHOM BEJIMUMHEIL. Pewams
3a/1a4M Ha MpUMEHEHHEe POPMYJIbI 15
CHUJIbI TIOBEPXHOCTHOTO HATSKEHUS U
dbopmysl Jlamnaca

Onepuposamsb NOHAMUAMU.
HACBIICHHBIA 1 HEHACBHIICHHBIN Tap,
BJIQYKHOCTb BO3/yXa, aOCOJIFOTHAS U
OTHOCHUTEIbHAS BIAXXHOCTb. Ymems
Ka4eCTBEHHO OITMCHIBATh 3aBUCUMOCTD
IUIOTHOCTH U JTAaBJICHUS
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HACHIIIIEHHOTO Mapa. BiiaxxHOCTh
BO3ayxa. AOCONIIOTHASA U
OTHOCHUTEIbHAA BIaKHOCTD

HACBIIIIEHHOTO Tapa OT TeMIIepaTyphl,
X HE3aBHCHUMOCTH OT 00beMa
HACHIIIIEHHOTO I1apa, COOupaTh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY.
IIpusooums npumepsvl HaCHIIICHHOTO
¥ HEHACBHIIIIEHHOTO Mapa.
Uccnedosams TipoliecC BBINAACHUS
POCHI MPU TTOHKEHUH TeMIIepaTyphl
BJIQYKHOT'O BO3/yXa

U UHmMepnpemupo8ams MOITy4CHHBIC
pEe3yIbTATHI.

Onpedensimeb O NOTYYEHHBIM
AKCIIEPUMEHTAIILHBIM TAaHHBIM
TEeMIIEPATypy TOUKY POCHI, M 3aTE€M, C
IIOMOIIBIO TAOIUIIBI 3aBUCUMOCTH
JABJICHHS HACBIIIICHHOTO I1apa BOIbI
OT TEMIIePaTypPbl, OTHOCUTEITHHYIO
BJIQYKHOCTH BO3/yXa, a TAKXKE
a0COJIFOTHBIC ¥ OTHOCUTEIIHHEIC
MOTPENTHOCTH dTUX BEIIMYHH.

Hcnonvzosamsb TEPMOMETP.
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Pewamo 3aJa41 Ha BBIYHNCJICHUC
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a0COJIFOTHON YU OTHOCHUTEIBHOM
BJIAKHOCTH
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2.5.2. 3HAKOMCTBO C
ANEKTPUICCKUM
KOHJICHCATOPOM
(TIpakTUKyM)

DIEKTPUYECKUN 3apsi.
DIEKTpUUECKOE noJie.
HanpsokeHHOCTh M MOTEHIUAN
ANEKTPUYECKOro mnouisi. Pa3zHOCTH
MMOTEHIHAJIOB U HAPSHKEHUE.
N3mepenne HanpspKeHUS.
BosnbsT™eTp. Konaencarop.
DNEeKTPOEMKOCTh KOHAEHCATOPa.

[TapannensHoe

H I10CIaCA0BATCIIbHOC COCANHCHUC
KOHACHCATOPOB

Onepuposams NOHAMUAMU:
ANEKTPUUECKUH 3apsif, SIEKTPUUECKOE
1oJie, HAMPSHKEHHOCTh U MTOTEHIIAAIT
ANEKTPUUECKOTO MOJIsl, Pa3HOCTh
MOTEHIIUAJIOB U HAMPSKEHUE,
KOHJIEHCATOP, JIEKTPOEMKOCTb
KOHJIEHCaTOopa.

Ymemwv BBIMUCIATH 3apsij KOHAEHCATOpa
10 €T0 JIEKTPOEMKOCTH

U HaNPSDKEHUIO, IPUMEHSITH (POPMYJIIbI
JUIS1 pacdeTa 3JIEKTPOEMKOCTH TIpU
MOCJIEI0OBATEILHOM U MapajuieIbHOM
COEAMHEHUH KOHIEHCATOPOB,
coOUpaTh IEKTPUUECKYIO 1IETIb.
IIpusooums npumepwi

MIOCJICI0BATEILHOTO U MapajlIeIbHOTO
COCIMHEHHMS KOHICHCATOPOB.
Hccneoosams 3aBUCUMOCTD HAIIPSHKCHUS
Ha KOHICHCATOpE
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OT €T0 AJIEKTPOEMKOCTH U
UHmMepnpemupo8ams pe3ybTaThl
ATOTO AKCIEepUMeHTa. Onpedensims
OTHOIIICHHUE JICKTPUICCKUX
€MKOCTEH ABYX KOHAEHCATOPOB IO
W3MEPEHHBIM 3HAYCHHUAM
HaIpsDKEHUS Ha HUX, OLICHUBATH
a0COJIFOTHBIC Y OTHOCUTENLHBIC
MOTPENTHOCTU U3MEPSIEMBIX
BeIIMYUH. Mcnonv3osamso
BOJILTMETP. Pewams 3aj1aun Ha
COEMHEHNE KOHICHCATOPOB

HToro mo pazneny 9

Paznen 3. DaekTrpoauHamMuKa.

3.1. M3yuenwme nporuecca 2 DJIEKTPUUECKUM 3apsi. Onepuposams NOHAMUAMU.
pa3psIKu KOHJICHCATOpa DeKTpUIecKoe moJie. AIEKTPUICCKUH 3apsi, JIEKTPUICCKOE
(paKTHKyM) HampskeHHOCTh M IMTOTEHITHAT T0JIe, HANIPSHKCHHOCTD U TTOTCHITHAI
AIEKTpUUYECKOro mois. Pa3HOCTH 3JICKTPUYECKOTO TI0JISI, pa3HOCTh
MOTEHUHAJIOB U HanpspbkeHue. J/IC  nmoreHunanos u Hanpspkenue, D/1C
HMCTOYHHUKA TOKa. M3MepeHune HMCTOYHHUKA TOKa, KOHIAEHCATOD,

HanpsbkeHus. BonsTMerp. 3JIEKTPOEMKOCTh KOHJIEHCATOpa,
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KonaeHcaTop. D1eKTpoeMKOCTh
KOHJIEHCATOpa. DIEKTPUUYECKOE
conpoTuBieHue. 3akoH OMa i
MTOJTHOM (3aMKHYTOM)
AIEKTPUYECKOM LETIH.

KOHI[GHC&TOP B IOCIIN ITOCTOAHHOIO
TOKa

ANEKTPUYECKOE COITPOTHUBIICHHE.
Ymems hopmynupoBats 3akon Oma
TS TIOJTHOM (3aMKHYTOM )
AIEKTPUYECKON 1IeTH, BBIYUCIATh
3apsA]l KOHJAEHcaTopa IO €ro
AJIEKTPOEMKOCTH M HANPSKEHUIO,
coOUpaTh AEKTPUUECKYIO IIETIb.
Ilpusooums  npumepst  TOBENCHHUS
KOHJIEHCATOpa, BKJIIOYEHHOIO B IICMb
MOCTOSTHHOTO TOKA.

Dopmynupoeams TUTIOTEZY O XapaKTepe
3aBUCUMOCTH CHJIbI TOKA OT BpEMEHHU
IIpU pa3psKe KOHIAEHCAaTopa 4depe3
pe3ucTop.

Cmpoumbs rpapuk 3aBUCUMOCTH CHUIIbI
TOKa OT BPEMEHU IIPU pa3psiIKe
KOHJIEHCATOpa Yepe3 pe3UCTop.
IIpumensime IpaBUiIa HOCTPOECHUS
rpaMKOB 3aBUCUMOCTEN (PU3UIECKUX
BEJTUYHH JIPYT OT JIpyTa.
Hccneoosams 3aBUCUMOCTD CHITBI TOKA
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OT BpPEMEHU TpU  paspsake
KOH/ICHCATOpa Yepe3 pe3ucTop u
UHmMepnpemupos8ams ITY
3aBUCUMOCTb.

Onpeodensamsb 3NEKTPOEMKOCTh
KOHJICHCATOpa, BBIpa)Kkas ee uepes
yTJI0BOM KO3(P(UIIMEHT KacaTeIbHOU K
rpaduKy 3aBUCUMOCTH CHUJIBI TOKa
paspsAKu KOHJIEHCATOpa OT BPEMEHH,
OLICHUBATh a0COJIIOTHYIO U
OTHOCHUTEIFHYIO MOTPEITHOCTh
AIIEKTPOEMKOCTH.

Hcnonvzoeams BOIBTMETP W
CEKyHJIOMED.

Yemanasnusamo 83aUMOCBS3U.
Pewiams KadecTBEHHBIC 3aJauu 0
KOHJICHCATOpax, BKJIIOYEHHBIX B IIECIb
MMOCTOSIHHOTO TOKa

81



3.2.

Onpenenenue
YAEIBHOTO
COMPOTUBJICHUS

Cuna Toka. Hampsbkenue. 3akoH Omnepuposams nonsmusmu: CUNa

OmMa 7151 ydacTKa LETH. TOKa, HallpsKECHUE,

QJICKTPHUYICCKOC COIIPOTHUBJIICHHC,
SHGKTpI/I‘-IeCKOC COIIPOTHUBJICHHUC.
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MaTepuasna mpoBOJOKU 3aBUCUMOCThH COIIPOTUBJICHUS YAEIbHOE COMPOTUBJIEHUE BEIIECTBA.
OJIHOPOJIHOTO TIPOBOJHUKA OT €ro
JUTMHBI U TUIOIIAIA TOTIEPEYHOTO
ceueHus. Y IeJIbHOE
COINPOTUBIICHUE BEILIECTBA (opMyy 171 3aBUCUMOCTH

COIIPOTUBJICHUSA OJHOPOIAHOTO

(IpaKkTUKyM) Ymemwv dopmynupoBath 3akoH Oma

I ydaCTKa [CIIN, 3alIMChbIBATH

IIPOBOIHUKA OT €T0 JUTHHBI H
TUTOIIA/TM TIOTIEPEYHOTO CEUeHUs,
cOOUpPATh IEKTPUUECKYIO I,
IIpusooums npumepwvl BEIIECTB C
Pa3IUYHBIM YACIbHBIM
COTIPOTHBIICHUEM.

Ilpumenams MeTOoN M3MEPEHUS
MaJIbIX AIEKTPUIECKIX
CONIPOTHUBJICHUM.

Hccneoosamsb 3aBUCUMOCTD
HATMPSHKEHUST MEXKTY KOHIIAaMUA OTpe3Ka
IIPOBOJIOKH OT JIJTMHBI ATOTO OTpe3Ka U
UHmMepnpemuposams Pe3yIbTaThl
IIPOBEJICHHBIX H3MEPCHHM, BEIYUCIISITH
AIEKTPUIECKOE COMTPOTHRIICHHE OTPE3Ka
IIPOBOJIOKH TI0 M3MEPEHHBIM 3HAYCHUSAM



CHUJIBI TOKA U HAPSKEHUSI.
Onpedenamp ynenbHOE CONPOTUBIICHNE
MaTepuaia MPOBOJOKH 10 U3BECTHBIM
JUTMHE, TUaMEeTPy U COMPOTUBIICHHUIO,
OLICHUBATh A0COJIIOTHYIO U
OTHOCHUTEIHHYIO MOTPEITHOCTh
YJI€JIbHOTO COMPOTUBIICHHUS.
Hcnonvzoeams MyIbTUMETP B pEeKUMax
BOJIbTMETpPA M aMmIepMeTpa, JIUHEUKY,
MUKPOMETP.

Pewams 3agaun Ha 3akoH OMa 11
y4acTKa e U Ha 3aBUCUMOCTD
CONPOTUBJICHUS OTPE3Ka MIPOBOJIOKH
OT €ro XapaKTePUCTHK
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3.3.

N3mepenne BOJIBT-
aMIIEpHOU
XapaKTEPUCTUKH
MOJTYyTIIPOBOJHUKOBOIO
nuona (MPaKTUKYM)

[TomynpoBoHuku. CobcTBEHHAs
U IIpUMECHasi IPOBOJUMOCTb
noJIynpoBOJHUKOB. CBoiicTBa p-
n-nepexoja.

[ToynmpOBOTHUKOBBINA TUO.

(Dnepupoeanua NOHAMUAMU .

IMOJYIIPOBOJHUK, CcOOCTBEHHAs )41

IpUMECHAasl IPOBOAMMOCTb,  P-N-
IIepexon, ITOYTIPOBOHUKOBBIN
O/,

Ymems 00BACHATH IPUPOY
COOCTBEHHOW U TPUMECHOM
IPOBOJUMOCTH, CBOMCTBa P-N-
nepexoa, MPUHIIUIT JCUCTBHS
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HOJYTIPOBOIHUKOBOIO AUO/A, €TO
(YHKIITMOHUPOBAHHE

IpY BKJIIOUYEHHUH B JIEKTPHUUECKYIO LEMb
IOCTOSIHHOTO TOKa B TMpPSIMOM H B

0oOpaTHOM  HampaBJieHUH, COOHUpaThH

AIEKTPUUYECKYIO LIETIb, YUTATh
MapKUPOBKY MOJIYIIPOBOJHUKOBOTO
IoAa.

lIpusooums npumepsvl WCTIOIB30BAHUS
MOJYIIPOBOJHUKOBOTO  AMOJA B
AJIEKTPUUECKUX IIETISX.

Dopmynuposams TUTIOTEZY O XapaKTepe
3aBHCHUMOCTH CHJIBI TOKA, TEKYIIIETO
yepes3 MOIyIPOBOIHUKOBBIN MO, OT
MIOJTAHHOTO Ha HETO HATPSKEHHUSL.
Cmpoumb 3KCIEPUMEHTAIIBHO BOJIBT-
amriepHyto xapakrepuctuky (BAX)
MOJTYTIPOBOTHUKOBOTO TNOJ1A TIPU €0
BKJIFOUEHUH B DJICKTPUUECKYIO LENb
MIOCTOSTHHOTO TOKA B MIPSIMOM U B
oOpaTHOM HanpaBieHUH. [Ipumenamo
paBuiia MOCTPOCHUsI TpaduKOB
3aBUCUMOCTEN (PU3HUECKHUX
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Hroro no paszneny
OBLIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

34

BEJIMUMH JAPYr OT apyra. Mcciedosams
BAX  1moaynpoBOAHHMKOBOTO  AUOAA,
BKJIFOUYCHHOT'O B IIEIb IIOCTOSHHOTO TOKA
B MPSIMOM M B OOpaTHOM HaIpaBJICHUU
u UHmMepnpemuposamo 3Ty
3aBHCHMOCTD.

Onpeoensamb dNEKTPUUECKOE
COIIPOTHUBJICHUE MOJYITPOBOIHUKOBOTO
JIM0J1a TPU TAHHOM 3HAYECHUU
HaIpsHKEHUs], OLIEHUBATh A0COMIOTHYIO

Y OTHOCUTEIBHYIO MOTPEIIHOCTh ITOU
(bU3UYECKON BEJIMYUHBI.

Hcnonv3o6ams BOIBTMETP, aMIIEPMETP,
NEPEMEHHBIN PE3UCTOP, MAKETHYIO
1aTy, NOJyIpPOBOJHUKOBBIN AUO/I.
Pewams 3anaun Ha LIETIH TIOCTOSIHHOTO
TOKa MPU HAIUYUU B HUX UJI€ATTLHOTO
Mo
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11 KIIACC

HanmeHnoBaHue
Ne KomuecTBo

PasAcIoB 1 TEM [IporpamMmmHoOE cojiepKaHue
/T y4eOHOTro IIpemMeTa 1acoB

Paznen 1. DaexkTpoguHaMuka

1.1. OneHka BeTUYUHBI 2 MaruautHoe nione. Bextop
T'OpH30HTAIbHOH MAarHATHOW HHAYKIUU. [[puHImn
COCTaBIIAOLIEN

MarHMTHON MHIYKIIUU
MArHUTHOTO ITOJIST 3€MJITH
(IpaKkTUKyM)

JIvHAM MarHUTHON UHIYKIIHH.
MarsuTtHoe 10oj1e KaTyluku ¢
TOKOM

CyNEPHO3ULIHUA MAaTHUTHBIX IOJIEH.

XapaKkTeprCTUKA JACSITCITBHOCTH
00yJaronuxcst

Onepuposams noHsamusmu: MarHATHOE
1oJjie, BEKTOP MarHUTHOW UHIYKIIUH,
JIMHUYA MarHUTHOW UHIYKUHHU. Ymems
dbopMyIHpOBaTH IPUHITUTI
CyHEpIIO3UIIUM MAarHUTHBIX MOJICH,
n300pa)ath JUHUM UHAYKIUN
MarHUTHOIO MOJISI KaTYIIKH C TOKOM,
coOMpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

Ilpueooums npumepvl TPUPOIHBIX
00BEKTOB U TEXHUYECKUX YCTPOMCTB,
SIBIISTFOIIMXCS] UCTOYHUKAMU
MMOCTOSTHHOT'O MAarHUTHOT'O MOJIA.
Ilpumensme NPUHLINI CYTIEPIIO3UIUN
MAarHUTHBIX MOJICH.

Hccneoosams MIPOCTPAHCTBEHHYIO
OpPHEHTALIMIO BEKTOPA UHIYKIUU
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MAarHATHOTO MOJIsA, CO31aBAEMOr0 Ha
OCH COJICHOHJIA TP CYIIEPIO3ULIUN
MAarHUTHOTO MOJIA 3€MJIM U MAaTHUTHOTO
TIOJIS1 COJIEHOU/1A, B 3aBUCUMOCTH OT
CUJIbI TOKA B BUTKAX COJICHOMJIA U
uHmepnpemuposams NOJIy4CHHbIE
pPE3YNbTATHI.

Onpedensims 1O pe3yJbTaTaM
MIPOBEJICHHOTO SKCIIEPUMEHTa MOTYJIh
TOPU30HTAIIBHOM COCTaBJISIOMIEN
BEKTOpa MarHUTHON UHIYKIIHH
MAarHUTHOTO MOJIs1 3€MJIU, OLIEHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTh U3MEPEHHOU (PU3NIECKOM
BEJINYUHBI.

Hcnonvzosams xoMIIac, COJICHOU,
1abopaTopHBI OJIOK TUTAHUS,
TPaHCIIOPTHUP.

Pewams 3anaun Ha IpUMEHEHNE
MIPUHITUIIA CYTIEPTIO3UIIMYA MAarHUTHBIX
MoJIeH
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1.2.

N3mepenue
3aBHCUMOCTH BEJINYUHBI
MAarHUTHOW UHAYKIIHU
MAarHUTHOTO TOJIs

MaravuTa OT paCCTOAHUA

(IpakTUKyM)

MarnutHoe nosie. Bektop
MAarHATHOW MHAYKIUU. JInHun
MarHuTHOM UHAYKIMHA. MarHuTHoe
10JI€ MOCTOSIHHOTO MarHuTa

Onepuposams noHAMUAMU. MATHATHOE
T10JIE, BEKTOP MArHUTHOM MHIYKIWH,
JIMHUYA MAarHUTHOW UHIYKUHUHU. Ymems
HN300paKaTh TUHUW WHIYKITUU
MarHUTHOTO II0JISI HOCTOSSHHOI'O
MarHura, cooupaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY.
Ilpueooums npumepvl TPUPOTHBIX
00BEKTOB U TEXHUYECKUX YCTPOUICTB,
SIBIISTIOIIAXCS UICTOYHUKAMU
MOCTOSIHHOT'O MarHUTHOTO TOJIS.
Ipumensamos cmapTdoH

C MPEAYCTAaHOBJICHHBIM ITPOTrPAMMHBIM
oOecrieueHrueM JyIsi U3MEpPEHUs
BEJIMYHMHBI MATHUTHOTO TIOJISA, TIpaBUJIa
MOCTPOCHUS TpaUKOB 3aBUCUMOCTEH
(bu3HYECKUX BEIMYHMH IPYT OT JIpyra.
HUccneoosams 3aBUCUMOCTD BEITHYNHBI
MarHMUTHON MHyKITUX MarHATHOTO
T0JIsI TOCTOSTHHOTO MarHUTa Ha €ro
MPOJOILHOW OCH CHMMETPHH OT
pPacCTOSHUS MEXTy IIEHTPOM
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MAarHuTa W TOYKOW W3MEpPECHUN U
unmepnpemupogams  ITOJyYECHHBIE
pPE3YIBTaTHI.

Cmpoumsb 3KCHEPUMEHTAIBHO Tpaduk
3aBUCUMOCTH  MOAYJISI ~ MarHUTHOU
VHIYKIAH MAarHUTHOTO OIS
IIOCTOSIHHOT'O MarHuTa

Ha €ro NpoJ0JIbHONM OCH CHMMETPUHA OT
PACCTOSIHHS MEXY LICHTPOM MarHuTa u
TOYKOW U3MEpPEHUIl (C yueToM
a0COJIOTHBIX MOTPEUTHOCTEH
MU3MEPEHHBIX (PU3UYECKUX BEJTUUHH).
Hcnonvzosams TUIHHIPUYECKUN
MMOCTOSIHHBIA MAarHuT, JIUHEUKY.
Pewams 3anaun Ha IPUMEHEHHE
MIPUHIINIA CYTIEPIIO3UIIUNA MAaTHUTHBIX
MoJIen
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1.3.

Hab6mronenue
MarHUTHOTO
THCcTepe3nca
(TIpakTUKyM)

Marnurtnoe nosie. Bektop
MAarHATHOW MHAYKIUU. JInHun
MarHuTHOM UHAYKIMHA. MarHuTHoe
I0JI€ KaTYIIKH C MIOCTOSIHHBIM
TOKOM. MarHuTHoe 1mose

Onepuposams nousamusmu: MarHUTHOE
0JI€, BEKTOP MarHUTHOW UHIYKIIUH,
JIMHAA MarHUTHOW UHAYKIWU,
dbeppoMarHeTuk, MarHUTHBIM
TUCTEPE3HUC.
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B BCIICCTBC. cDeppOM.':lI‘HCTI/IKI(I.

MarauTHbIN TUCTEPE3NC

Ymems n300pakaTh JMHUN UHIYKIIMH
MAarHUTHOTO TOJIS KaTyIIKHA C
IMOCTOSIHHBIM TOKOM, OOBSICHSITH
SBJICHHSI (peppOMarHeTu3Ma u
MarHuTHOTO TUCTEpPE3Uca, COOUPAThH
AKCIIEPUMEHTAIILHYIO YCTAHOBKY.
Ilpusooumv npumepvi MaTepuajos,
obnagaromux GeppoMarHuTHbIMU
CBOMCTBaMH.

Ipumensmo cMapThoH

C MPEIyCTaHOBJICHHBIM MPOTPAMMHBIM
oOecrieueHrueM JIsi U3MEpPEHUs
BEJIMYMHBI MATHUTHOTO TIOJISI, TIPaBUJIA
NOCTPOESHHSI TPaUKOB 3aBUCHMOCTEH
(bu3NUIEeCKUX BETUYMH JAPYT OT ApyTa.
HUccneoosams 3aBUCUMOCTD BETUIHHBI
MarHUTHON MHIYKIIMA MarHUTHOTO
noJist BOJIM3H TOpIia KaTyIIKH C
MOCTOSIHHBIM TOKOM, HAMOTaHHOW Ha
(beppOMarHuTHBIN CEPACYHHUK, OT CHIIBI
MPOTEKAIOIIETO Yepe3 KaTymKy ToKa U
UHMEPNPemupo8ams
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MOJTyYEHHBIC PE3yJIbTAThl KaK
HAOJIIOJICHUE MATHUTHOTO
rHCTepe3unca.

Cmpoumbs SKCIEPUMEHTAIILHO Ipaduk
3aBUCUMOCTH MOJTYJISI MAaTHUTHOMN
WHIYKIIMA MarHUTHOTO TOJIST KaTYIIKH
¢ heppOMarHUTHBIM CEPACYHUKOM OT
CHJTBI TIPOTEKAOIIETO Yepe3 KaTyIIKy
TOKa (C y4eTOM aOCOIOTHBIX
ITOTPEIIHOCTEN N3MEPEHHBIX
(bU3UYECKUX BENUYHH). Mcnonv3o8ams
71a00paTOPHBIN HCTOYHUK ITUTAHUS
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1.4 Wsyuenue paboOThI
AIIEKTPOJIBUTATENS U
JIMHAMO-MaIIHHBI

(qactsb 1) (nexums)

[TocTosiHHBIN TOK, cuna Amnepa (ee Onepuposams NOHAMUAMU. CUATIA
HaIlpaBJIEHUE U MOJYJIb),
AJIEKTPOJBUTATEND [IOCTOSTHHOTO
TOKa, TMHAMO-MallIlHa (TeHepaTop
IIOCTOSTHHOTO TOKA) Ymemw onpenensate MOAYIb U
HaIlpaBJIEHUE CWIBI AMmIepa.
3Hamb UCTOPHIO N300PETEHHUS
AIEKTPOJBUTATENS H
COBEPILIEHCTBOBAHMS €TI0
KOHCTPYKIIUH, YCTPOKUCTBO

Ammnepa, 3JIEKTPOIBUTaTENb, TUHAMO-

MalllhHa.
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Y MIPUHIUTT IEUCTBUS
AJIEKTPOIBUTATEIIS IOCTOSIHHOTO TOKA U
JIMHAMO-MAaIlIuHbI.

Ilpueooums npumepol IPUMEHEHUS
AJIEKTPOJIBUTATEIIS IOCTOSIHHOTO TOKA U
JMHAMO-MAaIlIHHBI.

Onpedensimp HaTIpaBJICHUE BpalllCHUS
AKOPSI JIIEKTPOIBUTATEIS IPH 3aJaHHOM
HaIpaBJICHUU POTEKAHUS
AIEKTPUUYECKOTO TOKa B 0OOMOTKaxX

CTaHHUHBI.

Pewamo 3aJa49M O JJICKTPOABUIATCIIC
IIOCTOAHHOT'O TOKA U JUHAMO-MAaIllIMHC
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1.5.

N3yuyenue paboThl
ANEKTPOJBUraTENS H
JMHAMO-MAaIIHBI

(4acTh 2) (MpakTUKYM)

[ToctosiHHBIN TOK, cuna Amnepa (ee Onepuposams NOHAMUAMU. CUATIA
HaIlpaBJIEHUE U MOJYJIb),
AJIEKTPOJIBUTaTENb TOCTOSHHOTO
TOKa, TMHAMO-MallIlHa (TeHepaTop
IIOCTOSTHHOTO TOKA) Ymemw onpenensate MOAYIb U

Ammnepa, 3JIEKTPOIBUTATENb,

JUHaMOMalInHa.

HaIlpaBJICHUE CUJIbI AMIIEpA,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepsi IPUMEHEHHUS
ANEKTPOABUTATENS TOCTOSTHHOTO TOKA
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Hroro no paszneny

10

N JUHAMO-MallluHbI.

IIpumensims TEOPETUUECKHUE CBEICHUS
00 3JeKTpOoJIBUraTes e MOCTOSHHOTO
TOKa U O TUHAMO-MAIINHE IS
00BACHEHHS IPOBOAUMOTO
AKCIIEPUMEHTA.

Hccnedosams nBe 3aBUCUMOCTH: 1)
CHUJIBI TOKA, BbIpa0aThIBAEMOM
TE€HEPATOPOM, OT BEJIMYMHBI MOMEHTA
CHWJIBL, IPUJIOKEHHOTO K €ro Baly; 2)
BEJIMYMHBI HAMIPSKEHUS, TOJJaHHOTO Ha
ANEKTPOJIBUraTEIb, OT YACTOTHI €T0
BpalIeHUs] ¥ MEXaHUYECKOW Harpy3Ku
€ro Bajla U UHMEPNpemupos8anms
NOJIyYEHHbIE PE3YJIbTATHI.

Hcnonvzosams AIEKTPOMOTOP,
71a00paTOPHBIM HMCTOYHUK MHUTAHUS,
peocTar, MyJIbTUMETP

100



Pa3nen 2. KoJsie0anus v BOJIHEBI.

2.1. H3yueHwue 3aBUCUMOCTH 2 ["apMmonunyeckue konedanus. Mx Onepupogsams NOHAMUAMU:
nepuoaa KojaeOaHui KMHEMAaTH4IeCKOe, THMHAMUYECKOE rapMOHIYECKHe KONeGaHus, epHo 1
JTUHEHKH Ha U DHEPTETUIECKOE OMHICAHHUE. .

. . JacToTa Kojebanuii. Ymemow

IIUTHHPAYECKOM [leproa u yacToTa KoJIeOaHMIA.
MMOBEPXHOCTU OT [Tepuoa Maabix CBOOOAHBIX 3aIChIBaTh M MHTCPIPETUPOBATH
paanyca ee KpUBHU3HBI KOJICOaHHI MaTeMaTHYEeCKOTO ypaBHEHHE FapMOHMYECKUX KOJIEOaHMIA,
(TIpakTUKYM) MasiTHUKA

MPUMEHSATH 3aKOH COXPAHEHUS SHEPTUU
JUTSE KOJieOaTeIbHBIX MPOIIECCOB,
coOMpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY, OOBSICHITH POJIb MAJIOCTH
aAMIUTUTY/IbI KOJIEOAHUH.

Ilpueooums npumepol KoneOaATETLHBIX
IIPOLIECCOB.

Dopmynuposams TUTIOTEY O XapaKTEPe
3aBHCHMOCTH MEepHOJIa KOJIeOaHHi
JIMHEWKU HA HAJIMHIPUYECKOU
MIOBEPXHOCTH OT PAJNYCa €€ KPUBHU3HBI.
Hccnedosams 3aBUCUMOCTH TTEpUOA
KOJIeOaHMI IMHEWKU Ha
HUIMHAPUYECKON TOBEPXHOCTH OT
paaunyca ee KpUBHU3HBI
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U UHmMepnpemuposams MOTYUYECHHYIO
3aBUCHUMOCTb.

Cmpoumb TpapuK 3aBUCUMOCTH
nepuoja KojaebaHuil TMHEHKH Ha
UAJIMHIPUYECKON MOBEPXHOCTU OT
paauyca ee KpUBU3HbI

U JIMHEApU30BBIBATh 3Ty 3aBUCUMOCTH (C
Y4€TOM a0COJIFOTHBIX MOTPEIIHOCTEN
U3MEPSIEMbIX (PU3HMUECKUX BEIIMYMH).
Ilpumensame ipaBuIIa MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEH (PUBHMUECKUX
BEJIMYUH JIPYT OT Apyra.

Hcnonvzoeams TUHEWUKY, CEKYHIIOMED.
Yemanasnusamo 63aumocesazu  Mexny
KMHEMAaTUYEeCKUM, JIMHAMUYECKUM U
AHEPreTUYECKUM OTIMCaHUEM
rapMOHUYECKHUX KOJICOAHMIA.

Pewamyv 3anaun Ha TApMOHUYECKHE
KOJICOaHUS
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2.2. H3yueHue 3aBUCUMOCTH 2 ["apMonnyeckue KoaebaHusl. Onepuposams NOHAMUAMU.
aMIUTATYbI KOJIeOaHU I AMIUINTY /A, IEPHO M 4acTOTa rapMOHUYECKHE KOJIeOaHus,
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MPY’>KUHHOTO MasiTHUKA KoJIe0aHMil. aMIUIMTYJa, IIEPUOJ U 4acTOTa

ot BpEMCHI IIoHsTHE O 3aTyXalOMKX KoJIeOaHMi, 3aTyxaHue KojaeOaHui.

(IpaKTHKYM) KOJICOaHUSX.
Ymemvb 0OBICHITH 3aTyXalOIINE

KoJieOaTeIbHbIE TIPOIIECCHI C TTO3UITHI
3aKOHA U3MEHECHUSI MEXaHUYECKON
SHEPruu, cooupath
HKCIIEPUMEHTAJILHYIO YCTAHOBKY.
Ilpusooums npumepsvi 3aTyXarOIUX
KOJIeOaTeIbHBIX MPOLIECCOB.

Dopmynuposams TUTIOTEY O XapaKTEPE
3aBHCHUMOCTH aMILUTUTY/bl KOJeOaHu!
IIPYKUHHOTO MasiTHHKA OT BPEMEHU ITPU
Hajau4uu 3aTyxanus. Cmpoums rpaduk
3aBUCUMOCTH AMIUIATYIbI 3aTyXArOIIUX
KOJICOaHHI MasiTHUKA BPEMEHU U
JIMHEAPU30BbIBATh ATY 3aBUCUMOCTH (C
Y4eTOM a0COJIFOTHBIX MOTPEIIHOCTEN
U3MepseMbIX (U3HUUECKUX BEJIMYMH).
Ipumensimo IpaBUiIa NOCTPOCHUS
rpaMKOB 3aBUCUMOCTEH (PU3HUUECKUX
BEJIMYUH JAPYT OT Jpyra.
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HUccneoosams 3aBUCUMOCTb aMIUTATYIbI
3aTyXaroumx KojieOaHui MasiTHUKAa OT
BPEMEHU U UHMEPNPEemuposams 3Ty
3aBUCUMOCTb.

Hcnonvzosams TMHEUKY U CEKYHIOMED
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2.3.

N3mepeHne akTUBHOTO U
PEAKTUBHOIO
COINPOTUBIICHU
KATYILIKU
WHJIYKTUBHOCTHU
(TIpakTUKyM)

ITepeMeHHBIN TOK. AMIUIUTYJHOE U
JICVCTBYIONIEE 3HAYCHHUE CUJIBI TOKA
1 HanpsbkeHus. CHHyCcOUTalbHbIN
MIEPEMEHHBIN TOK. Pe3uctop,
KOHJEHCATOp U KaTyIlIKa
WHIYKTUBHOCTH B LIETIH
CUHYCOHUJIAIBHOTO IEPEMEHHOTO
TOKAa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHO€ U MHyKTUBHOE)
COITPOTHUBJICHUE

Onepupogams NOHAMUAMU:
MEePEMEHHBIN TOK, aMIJTUTYTHOE U
JICVCTBYIONIEE 3HAYCHUE CUJIBI TOKA U
HaIpsHKEHUs, CUHYCOUJAIbHBIN
MIEPEMEHHBIN TOK, AKTUBHOE,
PEaKTUBHOE, EMKOCTHOE U HHAYKTUBHOE

COIIPOTUBJICHHUC.

Ymems 00BACHITH OBEICHUE
pe3ncTopa, KOHIEHCATOPa U KaTYIITKH
WHIYKTUBHOCTH, BKIIFOUCHHBIX B IICTIh
CHHYCOUJIAJTFHOTO TIEPEMEHHOTO TOKA,
coOUpaTh IEKTPUUECKYIO 1IETIh
(Tociie1oBaTeNIbHO COSTMHEHHBIC
PE3UCTOP M KaTyITKa WHIYKTUBHOCTH,
MOJIKJIFOUYCHHBIE K TE€HEPATOPY).
IIpusooumv npumepvi TPUMESHCHHUS
PEaKTUBHBIX DJICMEHTOB B IIETISIX
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MEPEMEHHOTr0 TOKA.

Dopmynuposams TUNIOTEZY O XapaKTEPE
3aBUCUMOCTH aMILTUTY/Ibl HAMIPSIKEHUS
Ha PE3UCTOPE OT YACTOTHI TOIABAEMOTO
Ha BXOJI LENU IEPEMEHHOTO
HANPSDKEHUS TOCTOSTHHOW aMIUIUTY/IbI.
Cmpoums TpaduK 3aBUCUMOCTH
aMIUTUTY/Ibl HAMPSKEHUS HA PE3UCTOPE
OT 4acTOTHI [10JIaBa€MOT'0 Ha BXOJ1 LIEMU
NIEPEMEHHOTO HAPSKEHUSI IIOCTOSTHHOM
aMIUTUTY/bI (C y4€TOM a0COIOTHBIX
MOTPEUIHOCTEN U3MEPSAEMBIX
(bU3UYECKUX BEJIMYWH).

Ilpumensimo  TpaBUJA TOCTPOECHUS

rpaMKOB 3aBUCUMOCTEH (PU3UUECKUX

BEJINYMH JIPYT OT Apyra.

Hccnedosams 3aBUCUMOCTD aMILTUTY/TbI
HanpsHKEHUST Ha Pe3UCTOPE OT YaCTOTHI
M0JIaBa€MOr0 Ha BXO/I LIENH
MEPEMEHHOTO HAIPSKEHUSI TTOCTOSTHHOM
aMIUTATYAbL U UHMEPRPEMUPOBAMb
MOJTYYE€HHYIO 3aBUCUMOCTb.
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Onpedensimb AaKTUBHOE COIPOTHUBIICHUE
KaTYIIKA UHTYKTUBHOCTH

(o HM3KOYaCTOTHOM 00J1acTH rpaduka)
Y UHAYKTUBHOCTH KaTyIIIKU

(IO BBICOKOYACTOTHOM YacTu rpaduka).
Hcnonvzoeams TeHEPATOP HU3KON
4acTOThI, OCHUIUIOTpad UK BOIBTMETP
MEPEMEHHOTO HANPSKEHMUS.

Pewamo 3aJla4y Ha LI IICPCMCHHOT'O
TOKa C pE3uCTOpaMH, KOHACHCATOPAMHA U
KaTylKaM1 HHAYKTUBHOCTH
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2.4.1. Bseneuue
AKCIIEPUMEHTAITLHYIO
aKyCTUKY (JICKITHS)

MexaHnuecKkue BOJHBI, YCIOBUS HUX
pacnpoctpanenus. [lonepeunsie u
MPO0JIbHBIE BOJHEL. [lepuon,
4acToTa, CKOPOCTh
pacpOCTPAHEHHUS U JJIMHA BOJIHBL.
OTtpaxenue, MpeIoOMIICHHE,
uHTepdepeHus u qudpakius BOJIH.
3BYK Kak MEXaHUYECKas BOJIHA.
CkopocCTh 3BYyKa.

I'pomkocTs 3Byka. BeicoTa TOHA.

Oo6eptonbl. TeMOp 3ByKa

Onepuposamb NOHAMUAMU.:
MeXaHWYeCcKasl BOJIHA, IIEPUO,
4acToTa, CKOPOCTh PaCIpOCTPAHEHUS
Y JUIMHA BOJIHBI, OTPAKEHUE,
npesoMJIeHue, HHTep(epeHuns u
TG pakus BOJHBL, 3BYK, CKOPOCTb,
I'POMKOCTb, BBICOTA TOHA, OOEPTOH U
TeMOp 3BYyKa.

Ymemsb 0OBACHITH pa3niuyue MEXIy
MONEPEYHBIMU U TIPOJIOTBHBIMU
BOJTHAMH.
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2.4.2. OcuuwmiorpamMmma
CIIEKTP TJIACHBIX
3BYKOB (IIPAKTUKYM)

[lepuon, yactora, CKOPOCThH
pacnpoCTpaHEHUS U JVTMHA BOJTHBI.
CxkopocTb 3ByKa. [ poMKOCTB 3ByKa.
Bricora Tona. O6eptonsl. TemOp
3ByKa. CIieKTp 3ByKa

3namo PopMyIIbI, CBA3BIBAIOIINE
CKOPOCTb, IEPUOJI, YACTOTY U JITIUHY
BOJIHBI, IPOCTEUIIINE METOIbI
MCCIIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
Ilpueooums npumepol 3ByKOB pa3HOU
I'POMKOCTH, BBICOTHI TOHA U TEMOPA,
SABJICHUM OTPAXKEHUSI, IPEJIOMIICHUS],
uHTephEepeHIINH U TU(PAKIINU BOJHBI.
Onpedensims Ha CIyX 3BYKH BBICOKHX
Y HU3KUX YaCTOT, TOHAJIbHBIE 3BYKH H
UTyMBI.

Pewambs 3anaum 0 3ByKOBBIX BOJTHAX
Onepuposamb nOHAMUAMU. BBICOTA

TOHA, 00EPTOHBI, TEMOP 3BYKa, CIIEKTP
3BYKa, OCIIMJUIOTpaMMa.

Ymems 00bACHTH, Kakas HHPOpMaUs
COJIEPKUTCS B OCLMILIOTpamMMe, a
Kakasi B CIIEKTpe, COOMpaTh
DKCIEPUMEHTAJIbHYIO YCTAaHOBKY.
Ilpusooums npumepsbl TPUPOTHBIX
IIPOIIECCOB U TEXHUYECKUX YCTPOMCTB,
KOTOPBIE T€HEPUPYIOT TOHAJIbHBIE
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3BYKH U IIIYMBbI, UX OCLIULIOTPaMM U
CIEKTPOB.

Ilpumensamo I TOMYy4YEHUS
OCLIWJIJIOTPaMM U CIIEKTPOB 3BYKOB
IIEPCOHAIBHBINA KOMIIBIOTEDP C
MUKPO(OHOM Wi cMapTHOH ¢
MPEeAyCTaHOBJICHHBIM IPOrPAMMHBIM
o0ecreyeHueM.

Dopmynuposams THUNIOTE3Y O XaPAKTEPE
OCLIMJIJIOTPaMM M CIIEKTPOB Pa3IMYHBIX
3BYKOB.

HUccneoosams ocuiuiiorpaMmmel 1
CHEKTPBI PA3IMYHBIX TJIACHBIX 3BYKOB
OJIM3KUX YacTOT U
UHmMepnpemuposams TN
OCIIJIJIOTPaMMBI U CIIEKTPHI.
Onpeodensms 10 OCUUILIOTPaMMaM |
CIIEKTpaM aMILIUTY bl 3BYKOBBIX BOJIH,
JaCTOTBI X TOHOB U 00EPTOHOB,
OIICHUBATh A0COJIIOTHBIC H
OTHOCHUTEJIbHBIC ITOTPEITHOCTH
M3MEPEHHBIX (PU3HYECKUX BEINUYHH.
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Yemanaenueamo 63aumocesasu Mexny
I'POMKOCTBIO 3ByKa U BUAOM
OCLMJIJIOTPAaMMBI; MEXK/Y BBICOTON
TOHA (TeMOpPOM 3ByKa) U BUJIOM
CIIeKTpa
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2.5.1. Crosune MEXaHUYECKHE
BOJIHBI (JICKI[HS)

Crosuast MexaHu4ecKasi BOJIHa Kak
CyMMa JIByX BOJIH, O€TyIIUX B
MIPOTUBOIOJIOKHBIX HAIIPABJICHUSIX.
[Torepeunble U NPOJIOJIBHBIE
crosiure BOJHBI. [lepron, yacrora,
CKOPOCTb PacpOCTPAHEHUS U
JUTMHA CTOSTYEN BOJIHBL. Y 3JIbI U
My4YHOCTH. BiusiHue rpanuil
OJIHOMEPHOU CpeJibl Ha
(bopMHpPOBaHUE CTOSTYMX BOJIH.
Pe30oHaTOpBI ¢ OTKPBITBIMU U
3aKPBITBIMU KOHIIAMH. Y CIIOBHSI
00pa30BaHUsl CTOSYUX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHOI1 TOH U 00EPTOHBI
CTOSYEU 3BYKOBOW BOJIHBI

Onepuposams noHAMUAMU: CTOSTYAS
BOJIHA, Y3€J ¥ ITyYHOCTh CTOSTUen
BOJIHBI, OCHOBHOW TOH M 00EPTOH
CTOSTYEN 3ByKOBOM BOJIHBI. Ymemb
OOBSCHATH YCIIOBHS 00pa30BaHUs
CTOSIYMX 3BYKOBBIX BOJIH B Pa3IUIHBIX
pEe30HATOpAaX, MPUHIIUI JEHCTBUS
KaMepTOHa.

3namob BUIBI TPAHUYHBIX YCIIOBUH,
dhopmyily, CBA3BIBAIOIIYIO YaCTOTHI
OCHOBHBIX TOHOB U OOEPTOHOB C
JUTMHOM PE30HATOpa U CKOPOCTHIO
3ByKa.

Ilpusooums npumepul 3ByKOBBIX
PE30HATOPOB.

Pewams npocreunve 3amaum o
CTOSIYMUX 3BYKOBBIX BOJIHAX
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2.5.2 MW3ydeHue crekTpa 3ByKa
JIMHEMHOT0 pe30HaTopa
(TIpakTUKyM)

1

OcHOBHOI1 TOH U 00epTOHBI cTOsIUe Onepupoamsv NOHAMUAMU: OCHOBHOU

3BYKOBOM BOJIHBI

TOH U OOEPTOHBI CTOSYEH BOJIHBI,
TeMOp 3ByKa, CIIEKTpP 3BYKa.

Ymems 00bICHATD, Kakast HHQOpMAaLIHS
COJIEPKUTCS CIIEKTPE 3BYKOBOW BOJIHBI,
cOOUpPATh IKCIIEPUMEHTAIIBHYIO
YCTaHOBKY.

Ilpusooumso npumepbwl JIMHEUHBIX
3BYKOBBIX PE30HATOPOB.

Ilpumensame N5 NONYYEHUS 3BYKOB
CaMOJEIbHBIN aKyCTUUECKUN PE30HATOP
(MpoOUpKY, YACTUYHO 3aMOTHEHHYIO
BOJION), a 715 MOJTYy4YEHHUS CIIEKTPOB
3BYKOB — IIEPCOHAJIBHBIN KOMITBIOTEP C
MUKPO(OHOM Wi cMapTHOH ¢
MPEAyCTAaHOBJIECHHBIM ITPOTPAMMHBIM
oOecreyeHueM.

Dopmynuposams TUNOTE3Y O XapaKTepe
3aBUCUMOCTEH 4aCTOThI OCHOBHOTO TOHA
Y TIepBOro 00epTOHA 3BYKOBOM BOJIHBI
OT JUIMHBI pe3oHatopa. Cmpoums
JMHEapU30BaHHBIC TPpadQUKH
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3aBUCUMOCTEH 4acTOThl OCHOBHOT'O TOHA
Y TIEpBOro 00epTOHA 3BYKOBOM BOJIHBI
OT BBICOTBI BO3JIYIIIHOT'O CTOJIOA B
npoOupke (C yueToM aOCOMIOTHBIX
MOTPEUTHOCTEN U3MEPSIEMBIX
(bU3NYECKUX BEJIMYMH).

Ilpumensmo  TpaBUJIA  TOCTPOCHUS
rpaMKOB 3aBUCUMOCTEH (PU3HUECKUX
BEJIMYUH JIPYT OT JIpyTa.

HUccneoosams rpadvikul 3aBUCUMOCTEN
4aCTOThl OCHOBHOT'O TOHA U NEPBOTO
00epToHa 3BYKOBOMW BOJIHBI OT BBICOTHI
BO3IYIITHOTO CTOJI0a B IPOOUpKE U
UHmMepnpemuposamy 3TU TpapuKu.
Onpeoenamsb CKOPOCTh 3ByKa B BO3yXe
o rpadukam 3aBUCUMOCTEH YaCTOThI
OCHOBHOTO TOHA M MEPBOT0 0OEpPTOHA
3BYKOBOW BOJIHBI OT BBICOTHI
BO3JIYIIIHOTO cTOJI0A B MPOOUpKE,
OLICHMBATh a0COJIOTHYIO U
OTHOCHUTEIBHYIO MOTPEITHOCTh
M3MEpPEHHON (HU3NUECKON BEITUUMHBI
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2.6.1. H3mepeHnue nokasarens 1 JIyu cBeta. OTpaxkeHue cBeTa. Onepupogams nousamusmu: Iy4d CBETA,

TpEJIOMIICHHA 3aKOHbBI OTPAXKCHUS CBETA. OTpaXE€HHE CBETA, MPEJIOMIIEHHUE CBETA,
[IJIOCKOMapajieIbHON [Ipenomnenue cBeta. 3aKOHbI . .
_ a0CONIOTHBIM U OTHOCUTEIBHBIN
IIACTHHBI (IPAKTHKYM) MpeJIOMIICHHS cBeTa. AOCOIIOTHBIM
MOKA3ATENb MPETOMICHHS. MoKa3aTrelb NpeaoMIeHus. Y mems
OTHOCUTENBHBIN MOKA3aTEIb (bopMyIUPOBATh 3aKOHBI OTPAKCHUS
HPEIOMIICHNSA CBETa, 3aKOHBI IIPEJIOMJICHHS CBETA,

coOHpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY. /Ipugooums npumepul
ONTUYECKUX SBJICHUH, B KOTOPBIX
HaOJII0/Ial0TCS SABJICHUSI OTPAXKCHUS U
IPEJIOMJICHUS CBETA.

Ipumenamo 3aKOHBI PETOMIICHUS
CBETA.

Cmpoums X0 JIy4ed Ipu
NpeIOMIICHUH CBeTa  Ha
MOBEPXHOCTH.

Hccnedosams n3MeHeHNE
HaIpaBJICHUS JIyda CBETA, I1aIal0IIero
Ha OOKOBYIO MTOBEPXHOCTh
TUIOCKOIapasyiebHOM IUIACTUHBI, B
3aBUCUMOCTH OT yTJjia MaJCHHS
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U uHmepnpemupo8ams MOITy4CHHbBIC
pe3yJIbTaTHI.

Onpedensime OKa3aTellb MPEIOMIICHUS
Marepualia MI0CKoNnapawieIbHOMU
MJIACTUHBI, OLICHUBATH A0COJIOTHYIO U
OTHOCHUTEJIbHYIO MTOTPEIIHOCTh
U3MEpPEHHON (PU3NUECKON BEITUIMHBI.
Hcnonvzosams na3epHyIo yKa3Ky,
JIMHEUKY.

Pewamo 3aJa4M Ha IIPCIOMJICHUC CBCTA

120



2.6.2 U3mepeHue mokazateis
MPETIOMIICHUS TIPU3MBI
110 MUHUMAJIBHOMY YTITy
OTKJIOHCHHSI JTa3ePHOTO
ay4a (IpaKTUKYM)

[Ipenomnenue cBera. 3aKOHBI
MpeIOMIICHUS cBeTa. AOCOIIOTHBIM
MOKA3aTeIb MPEIOMIICHUS.
OTHOCUTENBHBIN MTOKA3aTEIb
npenomiienus. [lpusma.
[Ipenomidromum yroi npu3Mbl

Onepupoeamb NOHAMUAMU.
IMpCJIIOMJICHUC CBCTA, aOCOJIIOTHBIN U
OTHOCHUTEIbHBIN I10Ka3aTcCJIb
IMPCIIOMJIICHUS, HpGJIOMJ'IHIOHII/If/'I Yo
IIPU3MBEI.

Ymemw» paccunThIBAaT MUHUMAIBHBIN
YIOJI OTKJIOHEHHS JIy4a TPEYTrOJIbHOU
PaBHOCTOPOHHEHN MTPU3MOM, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY.
Ilpueooums npumepvl ONTUYECKUX
MPUOOPOB, B KOTOPHIX MPUMEHSIOTCS
MPETIOMJIIAIOIINAE TPU3MBI.
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Ilpumensamy 3aKOHBI TPETOMIICHHS
CBETA.

Cmpoumbs X011 Ty4eu B TPEYrOJIbHOU
PABHOCTOPOHHEN MTPU3ME B CIy4dae
IIPOM3BOJILHOTO HAIIPABJICHUS N1aICHUS
Jy4a U B CIy4a€ MUHUMAJIBHOTO yIJIa
OTKJIOHEHUS JIy4a.

HUccneoosams 3aBUCUMOCTD yTiia
OTKJIOHEHUS JIy4a TPEYTrOJIbHON
PaBHOCTOPOHHEHU NMPU3MOU OT
HAaMpaBJICHUS AIA0LIEro Jy4da U
uHmepnpemupo8amsy MOJIy4eHHbIE
pe3yJIbTaThI.

Onpeodensims 10 TOJTYYEHHOMY
3HAYEHUI0O MUHUMAJIBHOTO yIJia
OTKJIOHEHUS JTy4a TPEYTrOJIbHOU
PaBHOCTOPOHHEN MPU3MON MOKA3aTEIIb
MPEJIOMIICHUSI MaTepuasa Mpu3Mbl,
OLICHMBATh a0COJIOTHYIO U
OTHOCHUTENBHYIO ITOIPEIIHOCTD
U3MEpPEHHON (PU3NYECKON BEITUMYMHBI.
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Hcnonvzosams pu3My, Ja3€pHYIO
YKa3Ky, TPaHCIIOPTHP.

Pewamy 3ana4n 0 NPEIOMIICHUU JTydei
B IIpU3Max
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2.7.1.

[Tpumenenue rdexra
MTOJTHOTO BHYTPEHHETO
OTpaXCHUS B

U3MEPEHUAX (JICKIHS)

1

[TonHOe BHYTpeHHEE OTpa’KEHUE.

[IpenenpHbll  yroma
BHYTPEHHET0 OTPa)KEHUs

IIOJIHOI'O

Onepuposams nouamusmMu: TOIHOE
BHYTPEHHEE OTpakKeHUE, IpPeleIbHbIN
yroiu HIOJIHOTO BHYTPEHHETO
OTpa’KEHUSI.

Ymems popmynupoBaTh ycioBue
BO3HMKHOBEHUS MTOJIHOTO BHYTPEHHETO
OTpaXKEHUSI.

3nams (HopMyily, CBSI3BIBAIOLIYIO YTOJI
IIOJIHOTO BHYTPEHHETO OTPAXEHUS C
a0COJIIOTHBIMU MOKa3aTeJs MU
MPEJIOMJIEHUS CPE/I.

Ilpusooums npumepvl TPUPOIHBIX
ABJICHUM U TEXHUYECKUX YCTPOUCTB,
B KOTOPBIX HAO01aeTCs
(npumeHsieTcst) SIBIICHUE ITOJTHOTO
BHYTPEHHETO OTpPaKeHUSI.

Pewams 3anaun Ha MOTHOE BHYTPEHHEE
OTpaxeHue
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2.7.2. H3MepeHue nmokasates
MIPEIOMIICHUS TIPU3MBI C
TIOMOIIIbIO HAOIIOICHHSI
yTJ1a MOJIHOTO
BHYTPEHHETO OTPAXKCHUS
(TIpakTUKyM)

[TonHOe BHYTpeHHEE OTpa’KEHUE.

[IpenenpHbll  yroma
BHYTPEHHET0 OTPa)KEHUs

IIOJIHOI'O

Onepuposams NOHAMUAMU.
MpeJioMJICHUE CBeTa, aOCOJMIOTHBIA U
OTHOCHUTENbHBIN MOKa3aTelb
MPEJIOMIICHUS, TMPEIOMIISIOIIMNI Yol
MIPU3MBI, MIOJIHOE BHYTpPEHHEE
OTpa)X€HUE, MPEIEIbHBINA YroJI IOJHOTO
BHYTPEHHETO OTPAXKECHUS.

Ymemw paccuuThIBaTh Yroja NOJHOTO
BHYTPEHHET0 OTPa)KE€HUs1, COOUPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
Ilpusooums npumepsi ONTUIECKUX
pUOOPOB, B KOTOPBIX TPUMEHSIOTCS
MPEJOMJISIOIIME TPU3MBI U
UCIIOJIb3YETCS SIBJIEHUE TIOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Cmpoumbs X011 1y4a B TPEYrOJIbHON
MPU3ME C YY€TOM BO3MOXKHOTO TIOJIHOTO
BHYTPEHHETO OTPAKECHUS JTyya.
IIpumensams 3aKOHBI IPETOMIICHHS
CBETA.

Hccnedosams ycnoBusi, TpU KOTOPBIX
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MOXXHO Ha6J'IIOI[aTI> ITOJIHOC BHYTPCHHCC
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OTPAKEHUE Jy4da, WAYLIEro B
TPEYroJbHOU MpU3Me u
unmepnpemupogams  ITOJyYECHHBIE
pPE3YIBTATHI.

Onpeodenamp MOKa3aTeilb MPEIOMICHUS
MaTepualia MpU3Mbl IO H3MEPEHHBIM
rapameTpam, Ipu KOTOPBIX HAYMHAET
HaO0JII0AAaThCs MOJTHOE BHYTPEHHEE
OTpa)k€HUE JIy4a B IIpU3Me, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTh U3MEPEHHOU (pU3ndecKoi
BEJINYMHBI.

Hcnonvzoeams npu3My, Ja3epHYIO
YKa3Ky, JTUHEUKY.

Pewamsb 3a5aun 0 IOJIHOM BHYTPEHHEM
OTPAKECHUHM JIyYEH B IIPU3MaAX
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2.8.

ITpoBepka dopmyiibl
TOHKOMU JIMH3BI C
ITOMOIIbIO METO1a
MapajuiaKca,
MIPUMEHECHHOTO IS
OTIpEACICHUS

Cobupatoue nuH3bl. ToHKas
nuH3a. DOKYyCHOE PacCTOSIHUE U
ONTUYECKAsl CHJIa TOHKOMN JIMH3BI.
3aBUCHUMOCTH (POKYCHOTO
paccTosiHUSL TOHKOU cheprueckoit
JMH3BI OT €€ TEOMETPUU

Onepuposams noHamuamuy. TAH3A,
TOHKas JINH3a, COOMpAroIIasi INH3a,
rjIaBHas ¥ OOOYHAs ONTUYECKAs OCh,
doxyc, POoKyCHOE pacCTOSIHHE,

(b oKabHAS MJI0CKOCTh, ONITHYECKAsI
cHJia, MOTIEPEUHOE YBEINYCHUE,
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MTOJIOKEHUS
H300paKeHUsI
(TIpakTUKyM)

Y OTHOCUTEIBHOTO MOKa3aTels
npenomienus. Dopmyna TOHKOU
JIMH3BL. Y BEJIMUCHUE, 1aBAEMOE
nun30u. [Tapammake

napaiakc.

Ymems OOBSICHATH CYIIHOCTD
napaiakca, 3aluchiBaTh GopMyIy,
BBIPXAIOIIYIO 3aBUCUMOCTh (DOKYCHOTO
paccTosHUSL TOHKOU cheprueckoi
JMH3BI OT €€ TEOMETPUU U
OTHOCHUTEIHFHOTO MOKa3aTes
IpEIOMIICHUS, a TaKkKe GOopMyITy
TOHKOM JIMH3bI, COOUPATh
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooums npumepsi napaiiakca,
ONTUYECKUX NMPUOOPOB, B KOTOPBIX

MPUMEHSIOTCS] COOMPAIOIITHIE JINH3BI.

Ipumenamo GpopmMyTy TOHKOW JTHH3BI.
Cmpoumbs X011 pa3TUYHBIX JIy4eil B
TOHKOM coOuparoniei JInH3e.
Uccnedoosams BOZBMOKHOCTD
npumeHeHus r¢dexTa napaaiakca
JUTSL OTIPEICIICHUSI TIOJI0KCHHUS
M300paKeHHsI HCTOYHUKA CBETA C
MaJjloi CBETUMOCTBIO, IIOJYYEHHOTO C
MOMOIIIbIO COOMPAOIIEH JIMH3BI
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U UHMeEPnpemuposams MOIyYCHHbIE
pE3yJIbTaTHI.

Onpedensimsb HOKYCHOE pacCTOSHUC
coOuparoIeit JIMH3bI HA OCHOBAHHUH
PE3YNBTATOB SKCIIEPUMEHTOB 10
HaOJII0JICHUIO TTapajuiaKca
M300paKeHHsI TOYSUHOTO HCTOYHHKA
CBETa, OIICHUBAThH A0COTIOTHYIO
OTHOCUTEJIBHYIO MOTPEITHOCTh

M3MEpPEHHON (PU3NUECKON BEITUYMHBI.

Hcnonvzosams coOMparouyIo JIMH3Y,
ONTUYECKYIO CKaMbIO. Pewamo
3a/1a4d Ha TOHKUE COOMparoime
JTUH3BI
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2.9.

N3mepenne pokycHOTro
paccTosTHUS

paccenBaroIIei JTUH3BI

(IpaKkTUKyM)

PacceuBaromue nuH3bl. ToHKas

JINH3Aa. q)OKYCHoe PacCTOAHUC U

OINTHUYECKAs CHJIa TOHKOM JIMH3BI.

dopMyJia TOHKOM JIMH3HI.

Xoj Jiy4a, NpoIIeIIero JUH3Y
MOl IPOU3BOJILHBIM YTJIOM K €€
TJIABHOM ONTUYECKOW OCH.

Onepuposams nowamuamu: JAH3A,
TOHKasl JINH3a, PACCEHBAIONIAsl JINH3A,
MHHUMBIN HCTOYHUK CBETa, MHIMOE
U300pakeHue.

Ymems 3anuceiBaTh PopMyIly TOHKOM
JIMH3BI U1 CIy4dasi pacCeUBAIOIEH
JIMH3BI, COOMPATh IKCIEPUMEHTATBHYIO
YCTaHOBKY, I10JIy4aTbh I€MCTBUTEIIBHOE
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[Toctpoenue nzobpakeHuit TOUKH  H300pakeHUE B PACCEUBAIOIIEH JIMH3E
¥ OTpE3Ka MPSIMOI B COOMPAIOIINX
Y PACCEHMBAOIINX JIMH3aX U UX
CHCTeMax

IIyTEM CO3/IaHHSI C IOMOILBIO
coOuparoie TMH3bI MHUMOTO
MCTOYHHKA JIJI1 PACCEUBAIOIIEH JTUH3HI.
Ilpusooums npumepsi ONTUIECKUX
pUOOPOB, B KOTOPBIX IPUMEHSIOTCS
pPacCenBaIOIINE JIMH3bI U CUCTEMBI JIUH3.
Ipumensmo GopMyTy TOHKOM JTUH3BI
ClIy4as pacCeuBarONICH JIMH3HI.
Cmpoumsb X0 pa3IUYHBIX JIy4el B
TOHKOW pacCEenBAIOIICH JINH3E,
M300paKeHHE TOYKU U OTPE3Ka MPsIMOid
B COOMPAIOIINX U PACCEUBAIOIINUX
JMH3AX U UX cuctemax. Mccieoosamy
XOJl JIy4eil uepe3 paccerBaroIlylo
JIMH3Y, A TAKXKE€ B CUCTEME, COCTOSIIEH
u3 coOuparoniei 1 paccenBaroei JMH3
MIPU UX PA3IUNIYHOM B3aUMHOM
PACIOJIOKEHUH U UHMEPNPEMUPOBATND
MOJTYYEHHbIE PE3YIIbTATHI.

Onpedensimsb HOKYCHOE pacCTOSHUE
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paccenBarolleil TMH3bI HA OCHOBAHUU
PE3yJAbTATOB SKCIIEPUMEHTOB MO: 1)
HAOTIOACHUIO JCHCTBUTEIHLHOTO
HU300paKEHHsI, TaBAEMOTO
pacceuBaroiei TMH30M; 2)
HAOJIOICHUIO PACXOASIIETOCS
CBETOBOTO ITyuKa, 00pa30BaHHOTO
paccenBarolIel JIMH30M; OLICHUBATD
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTh U3MEPEHHOU (pU3ndecKoi
BEJINYHHBI.

HUcnonvzosams  cOOMpPAIOUIYIO u
pPacCeHBAIOIIYI0 JIMH3Y, ONTHUYECKYIO
CKaMBIO.

Pewamos 3a1auy Ha TOHKUE
paccenBaroIIye JTUH3bI
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2.10 OmnpeneneHue JIMHBI
BOJIHBI JITA3€PHOTO
U3JIYYCHHUS C TIOMOIIBIO
cxeMsl FOnTa
(IpaKkTUKyM)

Hurtepdepenius ceera.

KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOACHUS
MaKCUMyMOB U MUHIMYMOB B
uHTEepHEPEHIIMOHHON KapTUHE OT
JIBYX KOT€PEHTHBIX HCTOYHUKOB.

Onepuposams HOHAMUAMU:
uHTepdepenius, UHTEphHEepeHIIMOHHAS
KapTHUHA, KOTEPEHTHbIE HCTOYHUKH,
UHTepPEpEHIIMOHHAsT CcXeMa, CcXema
IOHra.

Ymemw 3anuceiBaTh YCJI10BUA
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[Tpumepsl KJIACCUUECKUX HAOMIOJEHUS  MaKCHMYMOB U
MHTEPDEPEHIHMOHHBIX CXeM MHHHMYMOB B MHTEPhEPEHIMOHHOM
KapTUHE OT JBYX  KOIE€pPEHTHBIX
MCTOYHHKOB, coOupaThb
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsi IPUPOTHBIX
SABJICHUN U TEXHUYECKUX YCTPOMUCTB, B
KOTOPBIX HaOJ01aeTCsl (IPUMEHSETCS)
SBJIEHUE UHTEPPEPEHLINH.

Ipumensimo ycnoBusi HaOJIIOICHUS
MaKCUMyMOB U MUHMYMOB B
UHTEeP(PEPEHIITMOHHOMN KapTHHE.
Cmpoumsb X011 «JTy4e€i» U MOKa3bIBATh
Ha HEW pa3HOCTh X04a B
uHTeppepeHImonHon cxeme FOHra.
Dopmynuposams TUTIOTE3Y O BUJIE
UHTEPPEPEHIIMOHHON KAPTUHBI MPHU
Pa3IUYHBIX TEOMETPUUECKUX

napamerpax cxembl FOHra.

Hccnedosams  uHTEPHEPEHIIUOHHYIO
KapTUHY TpU HAOIIOCHUN
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UHTEp(HEPEHIINH C TOMOIIBIO CXEMBI
Onra u unmepnpemuposams
NOJIyYeHHbIE Pe3yNbTaThl. Onpedenimo
JUTMHY BOJIHBI CBETA MO pe3yjIbTaTaM
HaOMI0IeHNS UHTEp(EePEHIIMOHHOM
KapTHHBI C MOMOIIBI0 cxeMbl FOHTa,
OLICHHMBATh A0COIIOTHYIO U
OTHOCHUTEIHHYIO MIOTPEITHOCTh
U3MEPEHHOMN (PU3NYECKOM BETUUHNHBI.

Hcnonvzoéams  na3epHyr0  yKasKy,
pyJeTKy, a Takxke (onbry, OylaBKku U
HUTKY I8 peanm3anuu cxembl FOHTra.
Pewamsy 3amaum Ha JABYXBOJIHOBYIO
uHTEPHEPEHITUIO

HToro o pazaeny 19

Pasznen 3. KBanToBasi pusuka.
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3.1.

W3ydenne crekrpa
CBETa Pa3IUYHbIX
UCTOYHHUKOB C
TIOMOIIIHIO

TP PAKITIOHHOM
penieTku (MPaKkTUKYM)

Hudpakims cBeTa.
JudpakroHHas peieTKa.
VYcnoBue HaOIOIEHUS TIIaBHBIX
MaKCUMYMOB IIpY MaJICHUU
MOHOXpPOMAaTHYECKOI'O CBETa Ha
JU(PAKLIMOHHYIO PELIETKY.

Onepuposams HOHAMUAMU:
audpakiys, AUPpakIMOHHAs pelIeTKa,
(GoTOH, YpOBEHb OSHEPrUM  aToMa,
U3Iy4eHue | TmorjouieHne (OoToHa,
CHEKTp U3JIy4YEHUsI, CIEKTPOCKOTI.

Ymemw 3anucriBaTh YCI0BUA
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W3nydenne 1 norjiomneHne HAOII0/ICHUS TTIABHBIX TU(PPAKIIMOHHBIX

(OTOHOB IIpH Mepexoie aToma MAaKCHUMYMOB IIpH [TaJICHUU

C OJTHOTO YPOBHs DHEPTMU Ha MOHOXPOMATHYECKOTO CBETA Ha
Ipyrou. Buasl CrieKTpoB. JU(PaKIMOHHYIO PEIETKY, YCIOBHS
CriekTpockoI U3JTyYEHUS U MOTJIOIEHUs1 (POTOHOB MPHU

MEepEeXoJIe aToMa C OJJHOTO YPOBHS
SHEPIuM Ha APYrou, cooupaTh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
Ilpueooums npumepvl TMHEUUYATHIX,
MIOJIOCATHIX M CIUIONIHBIX CIIEKTPOB
U3JIy4EHUs, TEXHUUECKUX YCTPOUCTB, B
KOTOPBIX MIPUMEHSIOTCS U3JIYYEHHS C
Pa3IMYHBIMU BUJAMH CIIEKTPOB.
Ilpumensamo ycnoBus HaOMOACHUS
TJIABHBIX TU(PPAKIIMOHHBIX MAKCUMYMOB
MIPU TIaJIEHUA MOHOXPOMAaTHYECKOTO
CBeTa Ha IU(PPAKIIMOHHYIO PEIICTKY.
Cmpoums X011 «JTydei» TpHU UX
HOpPMaJIbHOM TAJIEHUU Ha
TUGPAKIIMOHHYIO PEUIETKY U
MOKAa3bIBaTh HA HEW PA3HOCTH XO/A.
Dopmyruposams TUNIOTE3Y O BUJIE
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CIEKTPOB M3IIyYCHHS MCTOYHUKOB CBETA
Pa3HOU MPUPOBL.

Hccneoosams ONTHYECKUE CIIEKTPHI
W3ITy9CeHHs] UCTOYHUKOB CBETa pa3HOU
OPUPOABL U UHMEPNPEemupo8ams
MOJTYYCHHBIC PE3YJIBTATHI.

Onpedensims JJTAHBI BOJH U3TYYEHUS
Pa3UYHBIX UICTOYHUKOB II0
pe3ynbTaTam HabJI0ICHUS
Tu(PaKIIMOHHON KapTUHBI, JaBaeMOu
TUu(PaKIIMOHHON PEIIeTKOM,
OIICHUBATh A0COJIOTHYIO U
OTHOCUTEJILHYIO TOTPEITHOCTh
U3MEpPEHHON (PU3NUYECKON BEITMYMHBI.
HUcnonvzosams T PaKIIMOHHYTO
pELIETKY, dboHaps c JaMIIOn
HaKaJIMBaHUs, CBETOJIUOMHBIN (hOHAPB,
ra3opaspsiiHyto Jamiry, auadparmy,
MEpPHYIO JICHTY.

Pewams 3amaunm 0 mageHUM CBETa

Pa3IMYHOTO CIEKTPAJIHHOTO COCTaBa
Ha TU(PPAKIUOHHYIO PEIIETKY
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3.2.

Uccnenosanue
3aBUCUMOCTH
MHTCHCUBHOCTH
CBCUCHHS CBETOIMO/IA OT
CHUJIBI TPOTEKAIOIIETO
yepes Hero ToKa
(IpakTUKyM)

CBeToanoi, YHTEHCUBHOCTD
U3ITydeHusi, JOTOH, JIEKTPOH

Onepuposams NOHAMUAMU. CBETOJIUOI,
p-N-Tiepexo/1, AIEKTPOH, AbIPKa, (hOTOH,
WHTCHCUBHOCTH U3TYUCHHS.

Ymems OOBSICHATH B yIPOIIIEHHOM BHUJIE
IPUHLIMI AEHCTBUSI CBETOANOAA,
coOMpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

Ilpueooums npumepol IPUMEHEHUS
CBETOIHMOJIOB B OBITY M B TCXHHKE.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH HHTCHCHBHOCTH
W3ITy9CHHS CBETOIUOAA OT CHUJIBI
MPOTEKAIOIIETrO Yepe3 HETO TOKa.
Hccneoosams 3aBUCUMOCTD
WHTEHCUBHOCTHU U3ITy4YCHHS CBETOIUOA
OT CHJIBI MPOTEKAIOIIIETO Yepe3 HETO
TOKA U UHMePNpemuposams
MOJIy4eHHBIC pe3ynbTaThl. Cmpoums
rpaduK 3aBUCUMOCTH HHTCHCHBHOCTH
W3ITy4EHHs CBETOIUOA OT CUJIBI
MPOTEKAIOIIET0 Yepe3 HETo TOKa (C
y4€TOM aOCOJIFOTHBIX
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HOTPEIIHOCTEN MU3MEPIEMBIX
(bu3MYECKUX BEIUYHH).

Ilpumensams TIpaBUIIa  TIOCTPOSHUS
rpauKoOB 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH APYT OT JApyTa.

Onpedensaims  XapakTep 3aBUCUMOCTH
WHTEHCUBHOCTH W3IIYYCHHS] CBETOAMO]IA
OT CHWJIBI TPOTEKAIOIIETO Yepe3 Hero
TOKa.

HUcnonvzosams CBETOANO, TIOKCMETP
(1 cMapThOH C TaTYNKOM

OCBEIICHHOCTH ), JITA0OPATOPHBIN 010K
nuTaHusl (MM UCTOYHUK MTOCTOSTHHOTO
HANPSDKEHUS, Pe0CTaT U MyJIbTUMETP)
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3.3.

HabGmronenue
M30UPATEIIBHOCTH
BHYTPEHHETO
doTtorddexra k qprHE
BOJTHBI CBETA
(TIpakTUKyM)

CBeToauo/, UHTEHCUBHOCTD
U3JIy4CHUs, POTOH, JICKTPOH.
OHeprus u UMIyJIbC POTOHA.
dotorddexT. 3aKoHbI
dotordexra. YpaBHeHUE

OitHmreitHa 11 hoTodrddexTa.

«KpacHas rpanuna» porordpdexra

Onepuposams NOHAMUAMU. CBETOIUO,
p-N-miepexo/1, AIEKTPOH, AbIpKa, (POTOH,
WHTEHCUBHOCTb U3IIy4YCHHUS,
dboTorpdexT (BHEITHUN U BHYTPECHHHM ),
(hOTOTOK, «KpacHasi TPaHUIIA»
dbororddexra.

Ymemsv 0OBACHITH B YIIPOILIEHHOM BU/IE
MIPUHLINI IEUCTBUS CBETOANO/IA,
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dbopmynHpoBaTh 3aK0HBI poTodIPdeKTa,
3alKChIBaTh YPaBHCHUE DWHINTEIHHA JJIsI
dboroaddexra u popmyny s
«KpacHOM rpanuub» hoTorddekra,
coOMpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepvl IPUMEHEHUS
CBETO/IMOJIOB B OBITY M B TEXHHUKE.
Ipumensmo 3axKoHbI PoToddDekTa,
ypaBHEHHUE DUHINTEHHA I
dboTtorpdexra, hopmyny IS «KKpacCHOH
rpanuiib» Gororddexra.
Dopmynuposams TUTIOTE3Y 00
YCIIOBHUSIX BOSHUKHOBEHHUS BHYTPECHHETO
dboroaddexra mpu nMageHUN HA
CBETOJIMO]T CBETOBBIX BOJH Pa3HOM
JUTVHBI.

HUccneoosams siBeHNE BOZHUKHOBEHUS
¢dboTOTOKA B OCBEIIAEMOM CBETOJIMO/IE,
W3Y4YUB 3aBUCUMOCTH CHJIBI (JOTOTOKA B
OCBEILIAEMOM CBETOJHOJE OT
HANpsHKEHHS HA IPYTOM CBETOJIMO/IE,

145



BBITIOJIHSIOIIEM POJIb UCTOUYHHUKA CBETA
U uHmepnpemuposams TOIyYECHHbIE
PE3YIBTATHI.

Onpedensims yCIOBHE BO3SHUKHOBEHHUS
($hOTOTOKA B OCBEIIAEMOM CBETOAHO/IE
(TOK BO3HUKAET TOJIBKO MPU OCBEIICHUHU
€ro CBETOAMOJIOM C JITTHHOM BOJIHBI,
MEHbIIIEH UM PaBHOM JUIMHE BOJHBI, Ha
KOTOPYIO PACCUUTAH OCBEIIaeMbIi
CBETOJION).

Hcnonv3o6ams CBETOIUOBI PA3HBIX
IIBETOB (KpacHBIE, 3€JICHbIC U CUHHUE),
nabopaTopHBIi OJIOK TUTAHUS,
MYJIBTUMETP.

Pewams 3anaun Ha poTodPpdhexT

Hroro no pazneny 5
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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