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MNOACHUTEJBHASA 3AIINCKA

Hacrosimas pabouasi mporpaMma Kypca BHEYPOUHOM N1eATeNbHOCTH «OCHOBBI
(U3UYECKOT0 SKCIIEPUMEHTaY (Z1ajee — mporpamMma) pa3padoTaHa B COOTBETCTBHH C
TpeOoBaHUSIMU (efepaIbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa
cpennero oduiero oopazoBanusi (manee — @I'OC COO) [1, 2] u HampaBieHa Ha
opraHuzanuio o0y4eHus: B (PU3MKO-MATEMATHYECKOM MPOQuUIe B COOTBETCTBUU C
TpeOoBaHUsIMU (heepabHOM 00pa30BaTENbHOW MPOTPAMMBI  CPEAHETO  OOIIEro
obpazoBanus (POII COO) [3].

Peanuzanus mporpaMmMbl MOXKET COIEMCTBOBATH JOCTHXKEHUIO 00YUYaIOIIUMUCS
IJIAaHUPYEMBIX — pe3ynbTaToB  ocBoeHuss @POII COO, pa3BUTHIO JIMYHOCTHU
oOyyaromuxcsi, (HOPMUPOBAHUIO U YAOBJIETBOPEHUIO HUX COLUAIBHO 3HAYUMBIX
MHTEPECOB M IMOTPEOHOCTEN, caMOpeanu3alii O0y4YalolUXCs 4Yepe3 y4yacTUe BO
BHEYPOUHOU nesTenbHOCTH. OJHOM M3 BO3MOXKHBIX (DOPM peanu3aiuu MporpamMMbl
aBigeTcsl  Kpyxkok. [lporpamma MoOKeT peanu30BBIBATBCS —00pa3oBaTeNIbHON
OpraHu3almell CcaMOCTOATEIBHO JHUOO0 HAa OCHOBE B3aMMOJCHCTBUS C APYTUMHU
OpraHu3alUsIMH, OCYIIECTBIISIONIMMHI 00pa30BaTEIbHYIO JACSITEIILHOCTb.

[Iporpamma Kypca BHEYpOYHOU JesATedbHOCTH «OCHOBBI  (DU3HUUECKOTO
AKCIEPUMEHTa» MpeaHa3HayeHa s peannzauun B 10—11 kimaccax u HanpaBlieHa Ha
JIOCTHKEHHE COOTBETCTBYIOIINX PE3yIbTaTOB, CHOPMYIMPOBAHHBIX B (eepaabHON
paboueit mporpamMme 1Mo yueOHomy npeameTy «DPuznkay (yriayOJeHHbIN YPOBEHB).

[Tpu uzydyenun Gpu3uku Ha YyriIyOJI€HHOM YPOBHE peain3aiiusi STUX PUHIIUIIOB
0asupyercs Ha HCIOJIB30BAHUM CAMOCTOSTEIBHOTO YYEHHYECKOTO JKCIEPUMEHTA,
BKJIFOUAIOIIETO, B TOM YHCIIe, paboThl (U3MUYECKOTO MpakTukyMma. [lpu sTom mox
paboTamMu TMpakTUKyMa TOHUMAETCS CaMOCTOSTEIbHOE WCCIEAOBaHNE, KOTOPOE
MPOBOJIUTCSL TIO0 PYKOBOJACTBY CBEPHYTOTO, OOOOIIEHHOTO BHIa 0€3 MOIIaroBOM
WHCTPYKIUU. B pe3ynbrare oOecrieunBaeTCsl OBJIAICHUE 00YYaIOMUMUCS YMEHUSIMHU
MIPOBOJIUTH NPSIMBbIC U KOCBEHHBIC M3MEPEHUS, UCCIICIOBATh B3aMMHBIC 3aBUCUMOCTH
IBYX (DU3UYCCKUX BEIIMYMH M OCYIIECCTBIISATH IMOCTAHOBKY OIIBITOB IO IPOBEPKE
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nenei u3ydeHus: GU3NKU Ha ypOBHE CPEIHEro o0Iero oOpa3oBaHUs — OBIAICHHIO
OOyJaloOIUMHUCST METOJaMH CaMOCTOATEIBHOTO TUIAHUPOBAHUS W TPOBEACHUS
GU3MYECKUX  OKCIIEPUMEHTOB, aHAW3a W  HWHTEpHpeTanud  WHGOpPMAIHH,
OTIpe/IeTICHUS TOCTOBEPHOCTH MOyUYEHHOTO PE3yJIbTaTa.

AKTYanbHOCTh peau3allii JAaHHOW MPOTpaMMBI OINPEAENICTCS TeM, YTO ee
OCBOGHHUE IO3BOJISIET OOYYAIONUMCSl Ha TPAKTHKE O3HAKOMHUTHCS C PA3TMYHBIMU
GU3UYECKUMU  SBJICHHUSIMH, DKCIIEPUMEHTAIBHO HW3YYHTh pPa3INdHbe (PU3NUECKHe
3aKOHOMEPHOCTH, yIIyOUTHh CBOM TEOPETHUCCKUE 3HAHUS, PA3BUTh HMEIONTUECS H
MPUOOPECTH HOBBIC MPAKTUYECKHE YMEHMS M HABBIKMU B O0JACTH IUIAHUPOBAHUS,
MOATOTOBKH, TIPOBEICHUS, aHATIN3a U HHTEPIPETANHA (PU3NIECKOTO IKCIICPUMEHTA.

[Iporpamma naet oOyd4arOIIMMCST BO3MOKHOCTH MPUOOPECTH MPAKTHUECKHI
OTBIT PAbOTHI ¢ TAOOPATOPHBEIM 00OPYIOBAHUEM, OBJIAJIETh KOHKPETHBIMU MPUEMaAMH
UCCIIEIOBATENILCKON  JIEATEIbHOCTH HAYMHAIOUIETO  (PH3MKa-IKCIIEPUMEHTATOPa,
chOopMHPOBATH HABBIKKM OLIEHKHU MOTPEIIHOCTEN PEe3yIbTaTOB U3MEPEHUS (hU3HUUECKIX
BenuuuH. Peanuzarnusi mporpaMmbl  co3faeT YCIOBHS A (GOPMUPOBAHUS Y
OOy4JaroIMXcss HECTaHIAPTHOTO KPEATHBHOTO MBINIJICHUS, COJCHCTBYET Pa3BHTHIO
WHIUBUIYATBHOCTH  CYXKIEHWUH,  (OPMHUPOBAHHUIO  KYJBTYPhl ~ OOOCHOBaHUS
COOCTBEHHOT'O MHEHHSI 1 CBOOO/IBI €r0 BEIPAKCHHSI.

[Iporpamma mokeT ObITH BOCTpeOOBaHa OOYYAIOIIUMUCS, KOTOPHIE HUMEIOT
WHTEpPEC W MOTHBAIMIO K YIIYyOJICHHOMY W3YYCHHIO (U3UKH W MaTEMAaTHKH,
TOTOBATCS K yYacTHUIO B OJIMMITMAMNAX IIKOJLHUKOB IO (PU3MKE, B paMKax KOTOPBIX
MPETYCMOTPEH MPAKTHUSCKUH TYP.

[Iporpamma mpecienyeT He TOIBKO 0Opa3oBaTelbHBIE, HO U BOCIUTATEILHBIC
[EJIH, TIOCKOJBbKY COOTBETCTBYET HJe€ OKOJOTH3alMl W HJee MPHUKIAIHON
HaIPaBJICHHOCTH, KOTOpBIC, B YHCJIC IPYIHMX HJICH, IMOJOXKEHBI B OCHOBY Kypca

¢busuku, nzydaemoro Ha crynenu COOQO.

BapuaHTsl peanu3auuu nporpaMMbl U popMbI IPOBeIeHUS 3AHATHI

Peanuzanmst mporpaMmbl  IpEIoaraeT CoOYETaHHWE PAa3IUMYHBIX  (HOpM
rpynmnoBoil paboThl (CAylIaHue JIEKIUH, TUCKYCCHs, MOHTaX JKCIEPHUMEHTATbHBIX
YCTaHOBOK,  MpoBeleHHuE  (U3MUECKUX  HM3MEPEHUl  MOoJ  PYKOBOJCTBOM
MpernojiaBaresisi) U MUHAUBUYAIbHOU paOOThl (BBIMOJHEHUE CAMOCTOSATEIbHBIX padOT
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U paboT mpakTUKyMa, 0OpabOTKa W HWHTEpHpeTanus pe3yJabTaToB (HU3NUECKUX
u3Mmepenuit). Vcnonp3oBanue Takux ¢GopM pabOThl MOMOraeT pa3BUBaTh Yy
00y4aroluxcs, ¢ OJHOM CTOPOHBI, HABBIKM BOCIPUITHS HOBOW HH(OpPMAIMH TpU
paznuyHbIX  (opmax €€ IMmoja4yd, a C JPYyrod CTOPOHBI — aKTUBHOCTD,
CaMOCTOATENILHOCTh M TBOpYECKOe Hawano. B 1mernoMm peamuzanusi JaHHOM
pPOrpaMMbl JIOJDKHA TOJOKUTEIBHO CKa3bIBAThCS KAaK HA aKTyalu3allud 3HAHUH,
YyMEHHM ¥ HaBBIKOB OOy4YalOIIMXCS B paMKax UX MpeanpodeccuoHaibHOM
TEXHOJIOTHUECKOH (MHKEHEPHOH) MOATOTOBKH, TaK U Ha COLIMATIbHOM (DOPMHUPOBAHUH
JUYHOCTH O0YyYarOmMnXCsl.

[Iporpamma kypca paccuuTaHa Ha 68 4YacoB, B paMKaXx KOTOPBIX
NpEeAyCMOTPEHBI Takue (PopMbl pabOT, Kak JICKIHH, CaMOCTOSITEIbHbIE PabOThl U
paboThl mpakTMKymMa. B Xoxe caMOCTOSTENbHBIX paldoT oOyvaromuecs Moj
KOHTPOJIEM  MPENoJaBaTesl  3aKpeIUIlOT  HOBbIE  3HAaHUA,  OTPabdaThIBAIOT
ONpe/eNiCHHbIE YMEHUS U HaBbIKM. PaboOThl MpakTHUKyMa MOApPa3yMEBaoOT
CaMOCTOATENIPHOE pelIeHUuEe OOYYAIOIMIMMUCS JKCIIEPUMEHTANBHBIX (U3HYECKUX
3amay. Temartuka paOOT MpaKTHKymMa U MOPSAJOK UX CJIEIOBAHUS COOTBETCTBYIOT
CTPYKTYpe TEMaTHYeCKOI'o IUIaHMpOBaHUA (elnepanbHOM pabodeil mporpamMmsl IO
yueOHOMY npeametry «DPusnkay (yriyOJeHHbI YPOBEHB).

[Iporpamma paccurMTaHa Ha peaqu3alyio B Te€YEHUE ABYX JieT 00yueHust B 10—
11 kiaccax mpu NpOBEIEHUHU 3aHITHI OJIMH pa3 B HEAEI0 00beMOM | yac Kaxioe.
[To ycMoTpeHHMIO yuuTeNs MOPSAJOK CIIEAOBAHUS 3aHITUA MOXKET ObITh M3MEHEH, a
HEKOTOPbIE MOTYT OBITh UCKITIOUEHBI.

JlomyckaeTcs peaau3aius 4acTu MporpaMMbl B TEUEHUE OJJHOTO y4eOHOT0 roja
— it oOy4aromuxcs Toiabko 10-ro uium tonbko 11-ro knacca. O1HAKO B 3TOM cllydae
npu pabdore ¢ obOydarouumucs 11-ro kiacca peKOMEHAYeTCs HauMHATh U3JIOKEHUE
yueOHOro Marepuajia C TPOBEACHHUS 3aHITHI, HANpPaBIEHHbIX HAa OCBOCHHUE
OOyYarOIIMMHUCS OCHOBHBIX TPUEMOB M METOAOB OOpabOTKH pPE3yNbTaTOB
bu3MUecKuX U3MEpPEeHUM M OUEHKH morpemHocted. g 3toro pekomenayercs: 1)
npoBectu B kjacce 3aHsATust Ne 1, Ne 3 u Ne 5 u3 mporpammsl 10-ro kinacca; 2) 3a1ath
Ha JioM BbInojiHeHue 3aganuii Ne 2, Ne 4 1 Ne 6 u3 mporpammsl 10-ro kiacca; 3) B
JanbHEMIIeM cienoBaTth nporpamMme 11-ro kmacca, HCKIIOYMB M3 HeEe, IO

YCMOTPEHUIO YUHUTENS, Kakue-1100 Tpu 3aHsATus (Harmpumep, Ne 16, No 17, No 18).



Bo3moxHO Takxke ocBoeHue oOydaromumucs 11-ro  kimacca noJHOM
IpOrpaMMBbl IIPU YCIOBUM NPOBEICHUS 3aHATUMN JIBa pa3a B HEJEI0 00beMoM 2 yaca
KaX70€.

Psan paGoT mnpakTHkymMa (Ha YCMOTPEHHE YUUTENs]) MOXKET OBbITh 3alaH
o0yJaromuMcsi Ha JO0M JUIsl CaMOCTOSITEIbHOIO BBINOJHEHUS C IOCIEAYIOIINM

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

B3aumocssass ¢ penepaabHoii padoyeil MporpaMMoii BOCIMTAHUS

[Iporpamma pa3zpaboTaHa ¢ ydeToM peKoMeHaanuil denepaibHON padoueit
IIPOTpaMMBbl BOCIIUTaHUA. B 4aCTHOCTH, OHA YYUTHIBAET IICUXOJIOT0-I1€1arOrn4ecKue
0COOEHHOCTH COOTBETCTBYIOIIEH BO3pACTHON KaTErOPUH 00Y4arOIIUXCS.

[Iporpamma COOTBETCTBYET TaKHM LIEJIIM BOCIHUTAaHUS OOYYarOIIUXCS, Kak
Pa3BUTHE JINYHOCTH, CO3JaHUE YCIOBUHU ISl CAMOOIIPEACIICHUS U COLMAIN3ALUU.

IIporpaMma COIEHCTBYET pPELICHUIO CIEAYIOIIMX 3aJad  BOCIUTAHMS
oOyyaroluxcs: YCBOEGHUE 3HAHWM, HOPM, JYXOBHO-HPAaBCTBEHHBIX IICHHOCTEM,
TpaJMILIMI, KOTOPBIE BRIPA0OTAIO POCCUICKOE 00IIECTBO; (POPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX ~ OTHOUIEHWH K OTHM HOpMaMm, LEHHOCTSM; HNpUOOpETeHHE
COOTBETCTBYIOIIETO 3TUM HOpPMaM, LEHHOCTAM, TPaAUuLUsAM COLHUOKYJIBTYPHOTO
ONbITa TIOBEJEHUS, OOIICHUS, MEXIUYHOCTHBIX U COLMAJIBHBIX OTHOILIEHUH,
IIPUMEHEHUS MTOJYyUYECHHBIX 3HAHUW; TOCTHKEHUE JTMYHOCTHBIX PE3YJIBTATOB OCBOCHUS
oOmreoOpa3zoBarenbHOM mporpaMmel 1o gusuke B cootBercTBun ¢ ®I'OC COO.

HporpaMMa COOTBCTCTBYCT CJICOYIOIINM OCHOBHBIM HallpaBJICHUAM
BOCIIUTaHMUA.

1) TpynoBoe BOCIIUTaHUE — BOCIIUTAHUE YBAKEHUS K TPYLy, TPYIAILIUMCA,
pesynbTaTam Tpyaa (CBOEro MW Jpyrux JoJed), OpHUEHTalUsi Ha TPYIOBYIO
NeATEIbHOCTh, MOJydyeHHe mnpodeccud, JTUYHOCTHOE CaMOBBIPAKEHHE B
OPOAYKTUBHOM, HPAaBCTBEHHO JOCTOMHOM TpyA€ B POCCHIICKOM OOIIECTBe,
JOCTHKEHHE BBIAIOIIUXCS PE3yJIbTATOB B MPOPECCHOHATBHON JEATEIbHOCTH.
[leneBbIMU OpUEHTHpAMU SIBIAIOTCS: (OPMUPOBAHME OCO3HAHHOW TOTOBHOCTH K
MOJIYYEHHUIO MPOPECCHOHAIBHOIO 00pa30BaHUsA, HENPEPHIBHOMY OOpa30BaHUIO B
TEUEHHE XHU3HU KaK YCIOBUIO YCIEIIHOW Mpo(ecCHOHANIbHON M 0OIIeCTBEHHOU

JeSITEIbHOCTH;, TOHUMaHue crneuuuku camooOpa3zoBaHUs U MNpodecCHOHATBHON
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CaMOMOJTOTOBKM B  MH(OPMAIMOHHOM  BBICOKOTEXHOJIOTMUYECKOM  OOIIECTBE,
TOTOBHOCTH YYHUTBCS U TPYIAUTHCS B COBPEMEHHOM OOIIECTBE; OPUEHTHUPOBAHHOCTH
Ha OCO3HAHHBIA BHIOOP cdepsl MPoPecCHOHATBEHON TPYAOBOW ACATEIHHOCTH B
POCCHICKOM OOIIECTBE C YU€TOM JIMYHBIX KU3HEHHBIX IIAHOB, MOTPEOHOCTEH CBOEH
CEeMbH, 00IIecTBA.

2) DKOJIOTMYECKOE  BOCIMHUTaHHE — (OPMUPOBAHHE  DKOJIOTMUECKOU
KYJIbTYpPbI, OTBETCTBEHHOTO, OEPEKHOTO OTHOLICHHS K IPUPO/JIE, OKPYKAIOIIEH cpe/ie
Ha OCHOBE POCCHUHCKHMX TPAJAMIIMOHHBIX TyXOBHBIX IICHHOCTEH, HABBIKOB OXPAaHBI,
3alllMThI, BOCCTAHOBJICHUS TPUPOJIBI, OKpYyXkaroien cpesbl. LleneBbiM oprueHTHpOM
SBJIIETCS OCO3HAHHWE HEOOXOJUMOCTH MPUMEHEHMsI 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: (POPMHUpPOBAHUE JEATEIHHO BBIPAKEHHOTO
MO3HABATEIILHOTO HHTEpeca B 00MacTH (U3MKKM C YYETOM CBOMX HHTEPECOB,
CIIOCOOHOCTEM, JOCTHXKEHUM; TOJIyYeHHE MPEACTaBICHUI O COBPEMEHHOW Hay4dyHOU
KapTUHE MHUpa, O JOCTIKCHUAX HAYKH W TEXHHWKH, O 3HAYCHWH HAYKH B JKH3HU
poccHiicKoro oOuiecTBa, 00ecreyeHnn ero 0e30NacHOCTH; MPUOOPETEHNE HABBIKOB
KPUTHUYECKOTO MBIIIJICHUS, OMPECICHHs JIOCTOBEPHOW HAydyHOW HHGOpMAIMH U
KPUTUKH aHTUHAYYHBIX TPEJACTABICHUHN; pa3BUTUE ¢ TPUMEHEHHWE HaBBIKOB
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 TaHHOW MPOrpaMMBbI 3aJa4a YYUTEN COCTOMT 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.

Jlnsg pemienuss 3ToiM 3afaud HEOOXOIUMO Haluyhe B KaOMHeTe (QHU3UKU

000pyZOBaHUs, KOMIUIEKTYIOIIMX W PACXOJHBIX MaTepUajioB, TPEOYIOIIMUXCA IS
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NPOBEICHUS  CAMOCTOSITENBHBIX  paboTr W paboT mpaktukyma. llepedeHp
npearaeMeix paboT chOpMHUpPOBaH TakuM O0Opa3oM, YTO MOATOTOBKA K UX
NPOBEJCHUIO HE JOJDKHA BBI3BIBATh CYIIECTBEHHBIX 3aTPYJAHEHUNH — BCE
HEOOXOMMOEe Ui peaau3allii MpOrpaMMbl, KaKk MpaBHIIO, JHOO HAaXOJUTCS B
KaOuHeTe PU3UKH, MO0 JOCTYITHO B TOBCETHEBHOM OBITOBOM OOMXOJE.

[lepen HadagoM 3aHATAH YYUTEIIO PEKOMECHIYETCS CaMOCTOSTEIHHO
BBIMIOJIHUTh BCE TEOPETUUYECKUE 3aJaHUS, CAMOCTOSTENbHBIE PabOTBHI U PabOTHI
MPAaKTHUKyMa, KOTOPBIE JOJKHBI OYAYT BBIMOIHIATH 00yJaromuecs. ITO 1acT yUYUTENIO
BO3MOXXHOCTb HE TOJIBKO BBIIBUTH BO3MOJKHBIE TEXHHYECKHE MpPOOJIEMBbI, HO H
MOJIYYUTh KOHTPOJIBHBIE PE3YJNbTaThl HM3MEPEHUH U HUX O00pabOTKH, KOTOpHIC
MOHAMO0ATCA [l JaJbHEUIeH TPOBEPKU MPABUWIHBHOCTH BBIMOJHEHHUS pPaloT
00yJaroImMUMHUCH.

[TockonpKy OJHMM W3 TIABHBIX pE3YyIbTaTOB pPabOThl YYHTENS B paMKax
BHEYPOUHOI 1€ATEIBHOCTH SBJISETCS IUYHOCTHOE PA3BUTHE O0YUAIOIIUXCS, YUUTEIIO
PEKOMEHJTyeTCsl MPU MPOBEJCHUU 3aHATUN MO MPOrpaMMe aKTHBHO y4acTBOBaTh B
JESTENIbHOCTH ~ OOydaloluXcsi,  KOHTPOJUPOBATH  XOJA  BBINOJHECHUA  MMH
OKCIIEPUMEHTAIBHOW paboOThl, HAMpaBIATh W KOPPEKTHUPOBATH WX JCHCTBHS,
CBOCBPEMEHHO yKa3blBaTb HAa OINMOKA W  HENOYEThbl, IMOJCKa3bIBaTh W
JEMOHCTPHPOBATh TMPABUIBHBIC CIOCOOBI BBITIOJHEHUS TPAKTHUYECKON pPaboTHI,
00CY>KIaTh MPUYMHBI ¥ BO3MOKHBIE MOCIIEACTBHS JOMyCKaeMbIX omuOoK. Bo Bpems
3aHATHI HEO00X0IUMO MOJJICPKHBATh T00pOXKeTATEITHLHYIO atMocdepy
COTPYJIHUYECTBA.

Yuutenio cregyer y4uThIBaTh, 4YTO JIOTMKA OCBOEHHUS  MPOTPAMMBbI
npenoiaraeT MocieAoBaTeIbHOEe W3YYEeHHE MaTepuaia — CHadala oOydaroluecs
JIOJKHBI OCBOUTH 0a30BbIE MPUEMBI U METOJIBI TIPOBEACHUS (PU3NIECCKUX M3MEPEHUIN
1 00pabOTKM MOTy4aeMbIX Pe3yIbTaTOB, a YKE 3aTeM MPUMEHATh UX Ha MPAKTUKE TI0
CXEME «OT MPOCTOTO K CI0KHOMY». [loToMy nmpuMepHasi cxema MpoBeIeHUs 3aHITUI
10 MTPOTPaMMe MOKET OBITh CIICAYIOLIEH:

1) 00BSICHEHHE TEOPETUUYECKOI0 MaTepuaa 1o TeMe;

2) MOJATOTOBKA K BBHITIOJHEHUIO CAMOCTOSITENIBHONW PabOThI WM padOThI
IpaKTUKyMa — OOCYXJCHHE 3aJaHHsl, YCTPOMCTBA SKCIIEPUMEHTAIBLHOM yCTaHOBKH,
HEOOXOJMMOT0 TEOPETHUECKOr0 Marepualia, IPUEMOB U METOJOB MPSMBIX
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HKCIIEPUMEHTAJIbHBIX U3MEPEHUH, CIIOCOO0B X 00pabOTKU M OLEHKH MOTPEIIHOCTEH
U3MEPEHUN;

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

4) 00pa0oTKa TMOJIyYEHHBIX OKCIEPUMEHTAIBHBIX JIAHHBIX, OIICHKA
MIOTPENTHOCTEN;

5) o0OcyxeHne PE3YIbTAaTOB 00paboTKH MOJTYYEHHBIX
HKCIIEPUMEHTAILHBIX JaHHBIX U IPOBEpPKa UX MPaBUIHHOCTH.

B cnaydae HeXBaTKM BpEMEHM Ha peAM3alMI0 B Kilacce NMyHKTa 4 JaHHOU
CXEMbI PEKOMEHIYETCS MPENJIOKUTh 00YJaroIIMMCs BBIIOJIHUTh COOTBETCTBYIOIINE
NEHCTBUS JIoMa, a MyHKT S5 peanu3oBaTh B Hayalle CIEAYIOIIEro 3aHATusA, JH00
IPOBECTH  HEOOXOoAMMBbIE  OOCYXJAEHHS ¢  OOydalIIMMHUCS B  MOPSAKE

WHUBUAYaJIbHONU PaOOTHI.

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

10 KVIACC

3ansTue 1. IlorpemiHOCTH B IKCIIEPUMEHTE

Jexkuyua «llorpemHocTr TpsAMBIX U3MepeHui». OOCyxkIaercs mpupoja
BO3HUKHOBEHUS IMOTPEIIHOCTEN, METOIBI X MUHUMU3ALNHU U OLICHKH.

Jekyua «llorpemtHOCTH KOCBEHHBIX M3MepeHui». OO0CyKIalTcsi METOAbl U
NPUEMBl  OLEHKM TNOTPEIIHOCTEM  KOCBEHHBIX M3MEpeHun. Hcnoavyemvie

mamepuanst: [4], yacTs 1.

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

10 PE3YJIbTaTaM MPSIMBIX U3MEPECHUIN».



3ansaTue 3. Ycpennenue H3MepeHuil. Cayuaiinas
norpemHocTb. Kunemaruueckue usmepeHnust

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
JBIKEHUS 3EPHBIIIKA TIIIEHAa B OYTHIIKE C BOJIOH.

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

Kpamroe onucanue pewenus. IIpoBOOUTCS cepUsi 3KCIEPUMEHTOB  TIO
MU3MEPEHUIO C MMOMOIIBIO CEKYHIOMEPA BPEMEHHU MPOXO0KICHUS 3€PHBIIIKOM IIIEHA B
TOJIIIIE BOJIbI HEKOTOPOro (PUKCUPOBAHHOTO PACCTOSIHUS BJIOJIb BEPTHKAJH.
Breiuucnsercss cpeaHee BpeMs JIBIDKEHUs 3epeH. PaccuuThiBaeTcs  CpemHss
YCTAaHOBHUBIIASICS CKOPOCTh 3TOTO IBMKEHUA. OLIECHUBAETCS IOTPELIHOCTb.

Onucanue cxodxceil pabomvl NPAKMUKYMa: BCEPOCCHICKas OJIMMIMAIA

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

[9, 10].
Ilpakmuxym Ne 2

3aoanue. Cobepute yCTaHOBKY JUIsl 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. CTallbHOW  IIAPUK, IYCKOBOE YCTPOMCTBO  (OTPE30K
ATFOMUHUEBOTO MPOQIIIS, MATHUT HEOJIMMOBBIH, JIBa CTATbHBIX IIAPUKA), IITATUB C
Jankou U My(QTOii, MaJsipHBINA CKOTY, pyJIETKa, KOMMpOBalibHAs Oymara.

Kpamroe onucanue pewenus. OcyuiectBisieTcsi cOOpKa MyCKOBOM YCTaHOBKH.
[IpoBoauTCS cepusi PKCHEPUMEHTOB MO 3alyCKy IIApHKa B MOJET U H3MEPEHUIO
KOOPJIMHAT TAJIEHUs IIapUKa OTHOCUTEIHLHO TOUKH cOpoca. [1o moydeHHbIM TaHHbIM
pacCUMTHIBAETCS HAYaJIbHAsI CKOPOCTbH IOJIeTa IIapHKa.

Onucanue cxooiceti pabomel NpaKmMuKyma. MEXKIyHApOJHAs OJIUMIIMANA IO

skcnepumenTanbHon pusuke 2021 1., 3amaua «Ilymka» [11].



3ansTue 4. [Ipocreiimme reoMeTpuYecKue M3MepeHUs!

Ipakmukym

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

Obopyoosanue. IlpoBonoka, uria OT wIpula (CO CTOYEHHBIM OCTPHEM),
n300pakeHne (GUTyphl CI0XKHOW (OpPMBI Ha Pa3IMHOBAHHOW KBajapaTaMu Oymare,
JIEPEBSIHHBIN OpYCOK, TMHEHKA, IIITAHT €HIIUPKYJIb.

Kpamkoe onucanue pewenus. TIpoBoasTCs U3MEPEHUS TOJIIMHBI MPOBOJIOKH
METOIOM psoB. [IpoBomuTCS M3MEpeHUE AUaMETPa UTIIbI METOJIOM MPOKATHIBAHUSI.
[IpoBouTCs U3MEpeHHe oA GUTypbl METOJOM MOJICYETa TIIOMIAIN IO KIETKaM
CETKU W3BeCTHOTO miara. [IpoBonutcs usmepeHue radbapuToB OpycKa W BHIYMCIICHUE
ero obbema. OICHMBACTCS TOTPEIIHOCTh HW3MEPECHHBIX BenWuuH. IIpoBomutcs

IIPOBCPKaA IIPABUJIBHOCTH U3MCPCHUA JHAMCTpPa HUIJIbI C IIOMOIIBIO IITAHI'CHIIUPKYJIA.

3ansaTue 5. I'padukm IKcnepuMeHTAJBHBLIX 3aBucuMocTed. ['padmueckas
00padoTKa JaHHBIX
Jexyua «Odopmienue TpapuKOB OKCIEPUMEHTAIBHBIX 3aBUCUMOCTEH.

['paduyeckas 0OpaboTKa 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: METOIWYECKHE pekomeHaanuu LleHTpanbHO
MPEIMETHO-METOIMYECKOM KOMHUCCHH IO OIICHMBAHUIO OdopMiieHHs TpaduKOB 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 SKCIEPUMEHTANBHBIX 3aBUCUMOCTEH W JAPYTHE
rpaduyeckre crocoObl 00pabOTKK TaHHBIX.

OOcyxxnaeTcss ~ METOA  3aMEHbl  MEPEMEHHbIX  NpU  JIMHEApU3ALUH
IKCIIEPUMEHTATIBLHBIX 3aBUCUMOCTEH. OOCyx)maeTcss (pU3WYECKUN CMBICT TUTOIIAIH

noJ rpauKOM H YriIoBoro koddduiirenTta KkacaTelbHOM K rpaduky.

3ansatue 7. MH3MepeHne 3aBHCHMOCTH KOOPAMHATHI TPAHUIBI 00J1aCTH
HAMOKaHUs OT BpeMeHU. JInHeapu3anusi 3aBUCUMOCTH

Ilpakmukym

3aoanue. BoipexbTe U3 OyMaxkHOU candeTku JeHTy JUIMHOK 30 cM ¥ IHPUHON
2-3 cM. Onyctutre KoHell OyMaKHOM JIEHTHI B BOAY M BKJIIOYUTE CEKYHJIOMED.
N3yunTe 3aBUCUMOCTb KOOPJMHATHI TPAHUIIBI 00JIACTH, MPOIMUTABIICHCS BOJOM, OT
BPEMEHU.
Onpenennute xapakTep 3TOW 3aBUCUMOCTH.

Obopyoosanue. Cexynaomep, OyMaxkubie candeTku, pyJjeTka, yamika [letpu.

Kpamroe onucanue pewenus. CTaBUTCS ONBIT 1O HW3YYCHUIO JIBHKCHUS
I'paHUIIBl HAMOKaHMs OyMakHOH canieTku. Mcmonb3yercst 3aMeHa IEPeMEHHBIX  JIJIS
JUHEapHu3allid 3aBUCUMOCTH M TIOCTPOSHUS JUHEHHOTO Tpaduka, KOTOPHII
BITOCJICICTBHH ITO3BOJIACT CYIUTh 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 PE3MHKU. 3alelUTe KPHOYKOM JIUHAMOMETpA
KOJIBIIO PE3UHKHU. M3MephTe 3aBUCUMOCTD JUIMHBI PE3UHKHU OT PACTATHBAIOIICH CHUJIBI
npu Harpyske (pacTsbkeHuu) u pasrpyske. [Iposeaute uzmepenus ¢ marom B 0,5 H,
P KKIOM U3MEepeHun aenaiite 3anepxky B 30 c. [loctpoiite rpaduk u3mepeHHOM

3aBUCUMOCTH, OIIMIIUTE €€ XapaKTEp. C,Z[GJI&I\/’ITG IMPCAIIOIIOKEHNA O IIPpHUYMHAX
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HabmroaeMoii 3aBucuMocTu. Paccunraiite, B Kakux mpeneiax JeKUT KodpduuueHt
KECTKOCTH PE3MHOBOTO Koiibla. VCmosib3ys NOJy4YeHHBIE JaHHBIC, paccyUTaiiTe,
KaKyI0 SHEPTHUIO MOTJIOTHUIIA PE3UHKA 32 BpeMsI POBEICHHS H3MEPEHUH.

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 JJHHBI P MMOCTEIIEHHOM YBEIMYEHUH
U TIpU TIOCTENIEHHOM YMEHBIICHHH pacTsaruBaromniei cuibl. HalOmiogaercs siBieHue
yIOpyroro ructepe3nuca. J[Be TOIydYeHHBIE HSKCIEPUMEHTAIbHBIE 3aBHCHUMOCTH

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

3ansatue 9. HaxoxxaeHue Macchl JIMHEHKH ¥W WNPHOA ¢ TOMOIIbIO
YPABHOBCIIMBAHMS PblYara

Ilpakmukym

3aoanue. OnpenenuTe ¢ MaKCUMaJIbHOW TOYHOCTBIO MAaccCy ILIMPUIA U Maccy
JIMHENKHU.

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

Kpamxoe onucanue pewenus. K KOHIy JTMHENKH, KOTOpas HMCIOJB3YETCS B
KauecTBE phluara, MOJBEIIMBAaETCs wWIpul. M3Mepsercsa 3aBUCHMMOCTh KOOPJMHATHI
TOYKM ONOPHI YpPAaBHOBEIIEHHOIO pbluara OT oObeMa Boabl B mmpuue. Ilo
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 HccleIOBaHUE 3aBUCUMOCTH BBICOTBI OTCKOKa IIapUKa
MIOCJIE COYIapeHUsl C MMOBEPXHOCThIO CTOJIA OT BBICOTHI cOpoca. IIpoBenuTe onbIT st

JBYX THUIIOB IAPUKOB. ONpeeauTe 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] ¢ MOBEPXHOCTbIO TOPHU30OHTAIBHOIO CTOJA B
3aBHCHMOCTH OT BBICOTHI cOpoca. Mi3mMepeHust mpoBOASTCS JUJIsl ABYX THIIOB IIAPHKOB.
JIns pe3uHOBOTO MIApHUKA 3aBUCUMOCTH SBIISIETCA MPSIMOM MPOMOPLIMOHAIBHOCTHIO,
JUISL IapUKa OT HACTOJIbHOTO TEHHHUCA 3aBUCUMOCTD HE SBJISIETCS TAKOBOM.

OO0cyx)aar0Tcsa BO3MOKHBIE IPUYMHBI IOJYYEHHBIX PE3YJIbTaTOB.

3ansaTue 11. OnpeneseHue TemI0eMKOCTH TBepaAoro rejaa Ilpakmuxkym

3adanue. Onpenenure ¢ MAKCUMaIbHON TOYHOCTBIO TEIUNIOEMKOCTb IPy3HKa.

Obopyoosanue. I'py3ux maccon 50 1, crakan oobemom 0,2 1 ¢ BoJOH
KOMHATHOM TEeMIIEepaTypbl, EMKOCTb C rops4Yeil BOJOH, JIBa TEPMOMETPA, CAI(PETKH,
MOJHOC, HHTb.

Kpamkoe onucanue pewenus. 1lpoBoauTCs ONBIT 1O  HU3MEPEHUIO
TEIJIOEMKOCTH TPy3WKa METOJOM IEepEeHOCa €ro M3 XOJOJHOM BOJbl B TOPAYYIO.
OueHuBaeTcs HM3MEHEHUE TEMIIepaTypbl XOJOJHOM BOJABI 3a CYET IOJyYEeHUS

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 MOMEIIEHHOM B Hee Karjiel BOJbL. 3aXXMUTE
HITNPUIL B JTAIOHSAX M HAarpeBalTe ero TakuMm o0pa3oMm B TeueHue 5 MuHyT. U3mepbTe
nepeMenieHre Karm 1o TpyOke. Mcrmonb3ys MOJdy4YeHHbIE [JaHHbIE, OLICHUTE
TEMIIEpaTypy PYyK 3KcnepuMmeHtartopa. 2) JloxkauTech, KOraa MINpULl CHOBA MPUMET
KOMHaTHYIO0 Temmeparypy. BayBas Bo3gyx B cBOOOIHBIN KOHEI| TPYyOKH, U3MEPhTE
MIEPEMEILICHUE KaIUlM IIPM MaKCHUMaJbHOM [JaBJIICHWMM BO34yXa, CO34aBa€MOM Ha
KOHIIe TpyOKu. Mcronib3yst moJlydeHHbIE ITaHHbIE, OLICHUTE JABJICHHE, 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 MaHHBIX O cedeHUH TPyOKHU
1 00beMe BO3yXa B HIMPHUIIE PACCUUTHIBACTCS TEMIIEpATypa PyK dKCIEPUMEHTATOPA.
2) Hcnone3ys Ty K€ YCTAaHOBKY, SKCIEPUMEHTATOp CO3JAacT JaBJICHUE BHYTPU
cBOOOMHOrO KoHIla TpyOku. Kamis Bombl mepememaercs mo TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEIICHUU OLIEHUBACTCS JABJICHHE, KOTOPOE MOTYT CO3/1aTh JIETKHE
IKCIIEPUMEHTATOPA.

Onucanue cxooicetl pabomuvl npakmuxyma: 1) 3aKIIOUATENBHBIN H3Tam
BCEPOCCUMCKON OJIMMIUAIBI IIKOJIBHUKOB, 2023 1., 10 kiacc, 3agaua «HaceimeHHbli

nap», myHKT Ne 1 [13, 14].

3ansaTue 13. DpdexTuBHBIN KOIPPUIHEHT KecTKOCTH cucTemMbl. Onpeneenue
MoayJisi FOHra npoBos1oky ¢ nomMoiubi0 peryara. OnpeaeseHue npeaesia ynpyroi
negpopmManuu

Ipakmukym

3aoanue. Ormpenenure ¢ MaKCUMaJbHOM TOYHOCTBIO MOaylb IOHra
ITPOBOJIOKH.

Obopyoosanue. lllTaTuB ¢ AByMs JIallKaMu, MTPOBOJIOKA, JTUHEHKA JIEPEBSIHHAS
nuHOo# 50 M, rpy3sl Maccoil o 50 T, 1Ba KaHLEISIPCKUX 3aKUMa.

Kpamxkoe onucanue pewenus. JluHelika mOIBEMIMBAETCS HAa MPOBOJIOKE Tak,
YTOOBI TIOJIYYHJICS CHJIBHO HEpaBHOIUICUMid phryar. bivkHui K TOUKe ToJiBeca KOHEI]
TOPU30HTAIBHOM JIMHEMKU ONMMUPAETCSl CHU3Y Ha Jlanky wmratuBa. K npyromy KoHIy
JMHENKU TOJIBEIIMBAIOTCS Tpy3bl. M3MepsieTcss 3aBUCMMOCTh CMEIMICHUS KOHIIA
JIMHENKH, K KOTOPOMY TTOJBEIIMBAIOTCS TPYy3bl, OT UX CyMMapHOW Macchl. Ha ocHOBe
MOJYYEHHBIX JaHHBIX U N€OMETPUYECKUX IMAPAMETPOB YCTAHOBKH PACCUUTHIBAETCSA
MoxyJib FOHra mpoBoJIOKH.

Onucanue cxooiceti pabomul npakmuxyma. [6], 3amaua Ne 9.30.
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3anarue 14. U3mepenue k03(pPuIMEHTAa MOBEPXHOCTHOIO HATSKEHUS] METOAOM
OTpbIBA

Ilpakmukym

3adanue. Ilpunymaiite crnoco0 U3MEpEHHs] CHJIbI, KOTOpYyH Tpebyercs
IPUJIOKUTH K MPOBOJOYHONW paMKe JUIsl TOTO, YTOOBI OTOPBATh €€ OT MOBEPXHOCTH
Boabl. [IpoBemuTe OSKCHMEPUMEHT U OLEHUTE KOIPPUIUMEHT TOBEPXHOCTHOTO
HATSDKEHUS BOJBI.

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

Kpamroe onucanue pewsenus. IIpoBOAUTCS OIBIT IO U3MEPEHUIO CUIIBI OTPBIBA
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 pabomul npakmuxkyma: [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 MOCTENIEHHO J00aBISIOT
KYCOYKH JIbJIa U JOKUJAIOTCS MOMEHTA BBICTYTUICHHSI Karellb POChl HAa TIOBEPXHOCTH
npoOupku. Ilo MONMy4eHHBIM JTAaHHBIM O TEMIEpaType TOYKE POCHI C ITOMOIIBIO
TaONHIBl 3aBUCUMOCTH JIaBJICHUSI HACBHIIIEHHOTO Tapa BOJABI OT TEeMIEpaTypbl
OTIPEEISICTCS OTHOCUTEIbHAS BJIQKHOCTh BO3/IyXa B KOMHATE.

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

Ilpakmuxym Ne 2

3aoanue. Onpenenute ¢  MakCUMAJIbHOM  TOYHOCTBIO  OTHOIICHUE
AIEKTPUYECKUX EMKOCTEH JIBYX KOHICHCATOPOB.

Obopyoosanue. nBa  DICKTPOIUTHYECKUX  KOHJEHCATOpa, BOJBTMETD,

Oarapeiika, COeJMHUTEIIbHBIE TTPOBO/IA.
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Kpamroe onucanue pewenus. IlpoBonutcs ONBIT MO 3apsaKe KOHJEHCATOPA
OT JPYroro 3apaHee 3apsiKEHHOro KoHAeHcaTopa. M3MepsitoTcss HampspkeHus Ha
KOHJIEHCATOpax [0 U TNociie MNOAKIoYeHHd. ONEeHUBAeTCd OTHOIIEHHE E€MKOCTEN
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 CONpOTMBIEHUA ISl Pa3psAKd KOHJIEHCATOpa
BBICTYIIAET BHYTPEHHEE CONPOTUBIIEHUE BOJIBTMETPA.

Onucanue cxooiceii pabomwul npaxmukyma: [5], 3amaua No 10 «3ydyenue

cBeroauoaa» (uactb No 1).

3ansaTue 17. OnpenesieHue yaeJbHOT0 CONMPOTHBJIEHHUSA MAaTepUAIa 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 npOBOJIOKA COEIUHSETCS
MOCJICIOBATEILHO C aMIepMETPOM W TIOJKIIoYaeTcs K Oatapeiike. [lapamiensHo
Y4aCTKy IIPOBOJIOKM IIOAKIIFOYAETCS BOJBTMETp. U3 OTHOIIEHMA NOKa3aHUM
NpUOOPOB PACCUMTHIBAECTCS COMPOTUBICHUE YYACTKAa MPOBOJIOKH, IIOCIIE YEro
M3MEPSIOTCS €0 T€OMETPUUECKUE pa3Mephl. M3 MOTydeHHBIX JaHHBIX ONPEAEsAETCS
YAEIBbHOE CONPOTUBIICHUE MaTEpUasa, U3 KOTOPOro U3rOTOBJIEHA ITPOBOJIOKA.

Onucanue cxodiceil pabomul npakmukyma: MexayHapoAHasl ONUMIIAAAA IO

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

Ilpakmuxym

3aoanue. VI3MepbTe 3aBUCUMOCTb CHJIBI TOKA, IPOTEKAIOIIET0 Yepe3 U0, OT
MO/JIaBaEMOT0 Ha HEro HampsikeHuss (B OpsMOM M OOpaTHOM HAaIpaBlICHUU).
[Toctpoiite rpaduk BOIbT-aMIIEPHON XapaKTEPUCTUKH TUOJIA.

Obopyodosanue.  BolbTMETp, aMIepMeTp, COCIUHUTEIbHBIE IPOBOJA,
MOJIYITPOBOTHUKOBBIN MO, MAKETHAsS IJIaTa, IEPEMEHHBINA PE3UCTOp, OaTapeiika.

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

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

3ansaTue 1. OueHka BeJMYMHBI TOPU3OHTAJBHON COCTABJISAIOIIEd MATHUTHOM
UHAYKIUM MATHUTHOTO NOJIS1 3eMJId

Ilpakmuxym

3aoanue. OnueHuTe MOAYIb 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 OMPEACICHUIO
MPOCTPAHCTBEHHOM  OpPUEHTAIIMM  BEKTOpa  WHAYKIMM  MArHUTHOTO  TIOJIS,
CO3/IaBa€MOT0 Ha OCH COJICHOMJA MPU CYMNEPHO3UIUK MAarHUTHOTO MO 3eMJId U
MarHMTHOTO MOJIS COJICHOUA, B 3aBUCUMOCTH OT CHJIbI TOKA B BUTKax cojieHoua. [1o
ATOM 3aBUCHUMOCTH OIPEIEIISIETCA MOAYJIb TOPU30HTAIIBHOM COCTABJISIOLIECH BEKTOPA
MAarHUTHOW UHIYKIIUU MarHUTHOTO MOJIA 3EMJIN.

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

pabora Ne 12.
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3ausitue 2. U3mepeHue 3aBHCHMOCTH BeJIUYHUHbI MATHUTHOH WHIAYKUIMHU
MATHUTHOIO MOJIsI MATHUTA OT PAacCTOAHUSA

Ilpakmukym

3aoanue. I3yunTe 3aBUCUMOCTb BEJIMUMHBI MArHUTHOM MHIYKIIMM MAarHUTHOTO
MOJISI TTIOCTOSTHHOTO MarHuTa Ha €ro MPOAOJIBHON OCH CHMMETPHH OT PaCCTOSHHS
MEXIy LIEHTPOM MarHuTa U TOUKOU U3MEPEHUI.

Obopyoosanue.  CmapTdhoH ¢  TOPEIyCTAHOBJICHHBIM  IPOrPAMMHBIM
oOecrieyeHUeM i1 U3MEPEHUsS BEIUYMHBI MArHUTHOTO TMOJIS, UMIUHAPUYECKUN
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

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

MUJIMHAPHUYICCKOIr0O MarouTa B 3aBUCUMOCTH OT paCCTOAHHA 10 HCTO.

3ansitue 3. HaOuonenne MArHUTHOTO THCTEpe3uca

Ilpakmuxym

3aoanue. HamoTailiTe HECKOJBKO BHUTKOB H30JIMPOBAHHOIO MpOBOJA  Ha
WIMHAPUYECKYI0 dYacTh Jlanku mTaruBa. [logHecure Toper namku OJM3KO K
MOJIO)KEHUIO JaTYuKa MArHUTHOTO Mojist MoOwibHOro tenedona. Ilonaiite
DIEKTPUYECKUN TOK B TpoBoA. M3MeppTe 3aBUCHMOCTh BEIWYMHBI HHIYKLUU
MAarHATHOTO TIOJISI HA TOPLIE JanKHh OT CUJIBI IPOTEKAIOIIET0 Yepe3 MpoBo Toka. Jlis
ATOTO BHAYaJle IOBBIIIANTE 3HAYEHUs CUJIbl IPOTEKAIOIIET0 TOKA 10 MaKCUMAJIBHO
BO3MOYKHOT'O 3HA4Y€HHMsI, @ TOTOM MOHMKAWTE 10 HYJIEBOTO 3HAYEHHU. 3aTEM CMEHUTE
MOJIIPHOCTh MOAKIIIOYEHUSI UICTOYHUKA TOKa U MoBTOpUTE omnbIT. [locTpoiite rpaduk,
ONMCHIBAIOIINI 3aBUCUMOCTh BEJIMYMHBI MarHUTHOM MHIYKUWW HAa TOPLE JAOKHA OT
CHUJIBI POTEKAIOLIETO Yepe3 MPOBOJ TOKA.

Obopyoosanue.  CmapTdhoH ¢  TPEIYCTAHOBJICHHBIM  IPOTrPAMMHBIM
oOecrieyeHueM JUIsi U3MEPEHHUs BEJIMYMHBI MArHUTHOTO TOJIA, IITAaTUB C JIByMs
JanKkaMH, OJHA K3 KOTOPBIX JOJDKHA OBITh KEJIe3HOW (WM ApYyrod »Keae3HbIi
CEpJICYHUK), JTaOOPATOPHBIM HMCTOYHUK TUTAHUS, OJHOXKUIBHBIM HW30JIMPOBAHHBIN
IOPOBOJ, BBIACPKHUBAIOLUIMI MaKCUMaJbHBIH TOK J1a0OpAaTOPHOTO HMCTOYHHUKA

ITUTaHHA.
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Kpamroe onucanue pewenus. Jlanka mratuBa oOMaTbIBA€TCS HECKOJIbKHUMHU
BUTKAMHU TOJICTOTO M30JMPOBaHHOTO mpoBoga. C moMmolpl0 1abopaTOPHOTO
VCTOYHMKA MUTAHMS Y€pe3 MPOBOJ MPOIMYCKAETCS AIEKTpUUecKuil Tok. CHadana TOK
IPOITYCKAIOT B OJJHOM HAIIPaBJIEHUU C IMOCTEIEHHBIM YBEJIIMYEHUEM CHIIBI TOKA U €€
MOCJIEIYIONIUM  YMEHBIIEHHEM, [OTOM  MPOUEAYpPY  MOBTOPSIOT TUISt
MIPOTUBOIIOJIOKHOTO HampaiieHus Toka. [Ipu 3ToM u3MepsieTcs: BelMurnHa UHAYKIIUH
MarHUTHOTO TOJII Ha TOpIE JIAMKHU IITaTHBa C MOMOIIBI0 MOOHIIBHOTO TenedoHa.
CrpouTcsi 3aBHCHMOCTb BEJIMYMHBI MHAYKIMM MArHUTHOIO TMOJS OT  CHJIBI
IPOTEKAIOLIEro yepe3 NpoBoj Toka. O0Cykaaercs MoiaydeHHbIH rpaduK U sSBICHHUE

MAardiuTHOI'O TUCTCPE3nCaA.

3ansitue 4. U3yuenne padoThl JJIEKTPOABUTATES M IUHAMO-MAIIMHBI (YacThb 1)
Jexkyusa «IOnexTpoaBUraTeab U dJeKTporeHeparop». OOCyk)IaeTcss HUCTOPHS

HM300pETEeHUS DJICKTPOIBUTATENSI M COBEPIIICHCTBOBAHUS €TI0 KOHCTPYKITHH.

OnuchiBaeTCsl BHYTPEHHEE YCTPOMCTBO JJIEKTPOJABUTATENS U JJIEKTPOTEHEpaTopa.

Pa30buparoTcst TeopeTHUecKre 3a/1auu 10 JaHHOU TeMe.

3ansTue 5. U3yuyenune padoThbl JJIEKTPOABUTATESI M TUHAMO-MAIIMHBI (YACTh 2)

Ilpakmuxym

3aoanue. 1) IlpoBeauTe cepuio SKCIEPUMEHTOB M HM3MEPHTE 3aBUCHMOCTH
CWJIBl TOKa, BbIpabaThIBA€MON TE€HEPATOPOM, OT BEIWYMHBI MOMEHTA CHJIBI,
NPWIOKEHHOTO K ero Bamy. 2) [IpoBeauTe cepuro SKCIEPUMEHTOB W H3MEPHTE
3aBUCUMOCTH BEJTUIMHBI HATIPSDKCHUS, TIOJJAHHOTO Ha 3JICKTPOIBUTATENb, OT YaCTOTHI
€ro BpaIllcHUS M MEXaHWYECKOW Harpy3KH €ro Baja.

Obopyoosanue. DIEKTPUYECKUA MOTOPUYUK C PEAYKTOPOM, HAOOp TPy30B,
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, TIPHJIOKEHHOTO K €ro Baxy. [IpoBOIUTCS OMBIT MO M3YYEHUIO CBSI3M BEITMYUH
HaIpsHKEHUs, MOJAHHOTO Ha DJJIEKTPOABUTATENb, OT YacTOThl €ro BpalllEHUs U

MEXAHUYECKON HAarpy3KHu €ro Baja.
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Onucanue cxoorcux pabom npakmuxyma: 1) MexayHapoaHas oJUMIMaAa 10
sKcrepuMeHTainbHol gu3uke 2018 r., 3agaua «MOTOPUUK C PELYKTOPOMY, ITYHKTHI
NeNe 1-4; 2) MexayHapoaHasi OJIMMITAAJA MO dKCIIepuMeHTanbHON Qusuke 2022 T.,

3anaya «DoHapb», mMyHKTHI NoNe 14,

3ansaTue 6. HM3yuyeHue 3aBHCHMOCTH MepUOAA KoJie0aHUMI JIMHEHKH  HA
HUJIMHIPUYECKOIl MOBEPXHOCTH OT PaaNyca ee KPMBU3HbI

Ilpakmukym

3aoanue. Onpenenure XapakTep 3aBUCHMOCTH NEpUOa KOJeOaHUN JTUHEHKH,
MOJIO)KEHHOW Ha [WIMHIPUYECKYIO IOBEPXHOCTh, OT paJMyca KPUBHU3HBI 3TOU
MTOBEPXHOCTH.

Obopyoosanue. Habop HUIUHAPOB pa3HOTO pajauyca (HapuMep, pa3ndHbIe
HUAJIMHIPUYECKHUE COCYbI), TUHEWKA, CEKYHIOMED.

Kpamxoe onucanue pewenus. IIpoBomauTCA cepusi TPAMBIX H3MEPEHUN
3aBUCUMOCTH Tepuojia KOJeOaHWM JMHEWKH, MOJOKEHHOW Ha IUIWHIPUYECKYIO
MOBEPXHOCTh, OT paguyca KPUBHU3HBI ATOM MOBEPXHOCTH. MCHOJIB3YIOTCS METOMbI

JIMHCapHU3alu U Fpa(bH‘{eCKOFO dHaJIn3a SKCIICPUMCHTAJIBHBIX JaHHBIX.

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

Ilpakmuxym

3adanue. W3meppTe 3aBUCUMOCTb aMIUIUTYAbl 3aTyXaloIUX KoJeOaHUH
NPYKUHHOTO MasTHHKa OT BpeMeHHu. [IpoBepbTe rumoresy 00 3KCIOHEHIUATbLHOM
XapakTepe MOJIy4YEeHHOU 3aBUCUMOCTH.

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

Kpamkoe onucanue pewenus. IIpoBOIWTCS 5SKCHEPUMEHT MO MNPSIMOMY
U3MEPEHUIO 3aBHCHUMOCTH AaMIUIMTYJbl 3aTyXaloUIMX KoJeOaHUW MpYyKUHHOTO
MasiTHUKa OT BpeMeHu. Crpoutcs rpaduK HCCIEAOBAHHOM 3aBUCMMOCTH B

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

Ilpakmukym

3aoanue. CobepuTe IEKTPUUECKYIO L€ U3 MOCIEA0BATEILHO COCAMHEHHBIX
pe3ucTopa W KaTyIIKM HWHIYKTUBHOCTU. [lpoBeauTe wu3MepeHHe 3aBUCHUMOCTH
HaIpsHKEHUST Ha PE3UCTOPE OT YaCTOTHI MOJaBAEMOI0 Ha 3Ty Lienb HanpsikeHus. [lo
MOJIYYCHHBIM JIaHHBIM ONPEJIEIUTE aKTUBHOE COINPOTHUBICHHE M PEAKTUBHOE
COIIPOTHBIICHUE KATYIIKA UHAYKTUBHOCTH. PaccumnTaiiTe MHAYKTUBHOCTh KaTYIIKH.

Obopyoosanue. Karylika HHAYKTUBHOCTH, PE3UCTOP C COMNPOTHUBIICHUEM,
OJMM3KUM K aKTUBHOMY CONPOTHBIICHUIO KAaTyIIKH MHAYKTUBHOCTH, COCUHUTEIbHBIC
IIPOBOJIa, F'€HEPATOpP HU3KOW YacCTOTHI, OCUMIUIOrpad WM BOJBTMETP NEPEMEHHOIO
HaNpPsHKEHUSI.

Kpamxoe onucanue pewenus. CoOupaercsi >JeKTpUYecKas IeNb u3
MOCJIEZI0BATENbHO COCAMHEHHBIX PE3UCTOpAa M KaTyIIKM MHAYKTUBHOCTU. Ha 3Ty
LENb MOJAeTCs NEPEMEHHOE HanpsbkeHue. lIpoBoauTcs nM3MepeHHe 3aBUCUMOCTH
HalpsDKEHUsT Ha PE3UCTOpe OT 4YacTOThl MOJABAaEMOr0 Ha IeNb HanpsKeHUs
(ammuMTyAa HanpspKeHHs Ha Bced uenu noctostHHa). [lo Hu3kodacTOoTHOM 00JacTu
rpaduka Ompenensercs aKTUBHOE COINPOTUBICHHE KaTyIIKM HHIAYKTUBHOCTH, IO

BBICOKOYACTOTHOM YacTH onpeaAcsICTCA NHAYKTHUBHOCTDb KAaTYIIIKH.

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

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

Ipakmukym

3adanue. llpoBeauTe cepHio SKCIEPUMEHTOB MO 3alMCH OCHUIUIOTpAaMM U
CIEKTPOB TJIAaCHBIX 3BYKOB OJHOW dYacTOThl. ONUIIMTE OCHOBHBIC OTJIIMYUS B
OCLMJUIOTpaMMax ISl pa3HbIX TIACHBIX 3BYKOB. OTBEThTE HA BOMPOC, TOCTATOYHO JIH
JUTSI OTIUCAHUSI KAKOTO-TMO0 3ByYaHUs OHOU JTUIIH CIIEKTPOTPaMMbI?

Obopyodosanue. IlepcoHanbHBIN KOMIBIOTEP C MUKPO(POHOM HIIU CMAapTHOH C

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

Onucanue cxooicetl pabomul npakmuxyma. MexayHapoaHas OJMMIIAANA TI0

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

3ansaTue 10. Ctosune MexaHu4eCKUe BOJIHbI

Jekuyua «Crosune MexaHu4eckue BOJHBIY. OOCyX IaeTcsl MEXaHUKA CTOSUUX
BOJIH B OJIHOMEpHOHN cpene. PaccmaTpuBaroTCs mpUMEpPhl Pa3IMUHBIX TPAHUYHBIX
ycnoBuil. Ilpakmukym

3aoanue. Tloayiite B nmpoOUpKy Tak, yToObl OHA Hauyaja 3BydyaTh. [IpoBemute
M3MEPEHUE 3aBUCUMOCTH YaCTOThl OCHOBHOTO TOHA U MEPBOTO 00EPTOHA BO3AYIITHOTO
cToyi0a B IPOOUPKE OT BBICOTHI ATOTO CTOJ0A. JIj1s1 M3MEHEHUs JUIMHBI BO3YIITHOTO
cTOJ10a 3anoyHsiTe NpoOoUpKy Boaoi. OnpeaenuTe CKOpoCTh 3ByKa B BO3TyXe.

Obopyoosanue: 1lepcoHAIBHBIA KOMIIBIOTEP C MUKPODOHOM Ui cMapTPoH ¢
IPEeAyCTaHOBJICHHBIM MPOrPaMMHBIM OoOeclieyeHueM, IpoOupKa, Bo1a, TUHEKA.

Kpamroe onucanue pewenus. IIpoBOgUTCS cepusi 3KCIEPUMEHTOB  TIO
U3MEPEHUI0 aKyCTUUYECKOTO CIIEKTpa 3By4YaHHs TPOOUPKH, BOZHHUKAIOUIETO MpHU
BJlyBAaHMU B Hee Bo3ayxa. CTpOUTCS JTUHEAPU30BAaHHBIM TpaduK 3aBUCUMOCTH
4acCTOThl OCHOBHOTO TOHA M TMEPBOTO OOEPTOHA OT BHICOTHI BO3AYIIHOTO CTOJIOA B
npobupke. [1o momyueHHbIM TaHHBIM OTIPEIETSETCSI CKOPOCTh 3ByKa B BO3yXE.

Onucanue cxooicell pabomel npakmuxyma: MexayHapogHas OJMMIIAANA IO
sKcriepuMeHTanbHou 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.

Obopyodosanue. llpeamMeTHOE CTEKIIO, MUUIMMETPOBKA, Ja3epHas yKa3Ka,
JUHEWKH, ITATUBBI C JTAaKOW U My(PTOMH.

Kpamrxoe onucanue pewenus. ITlpoBoguTcsi cepust 3KCHEPUMEHTOB IO
M3YUYCHUIO TEepEHAIpaBiICHUs Jiyda CBETa, MaJaroniero Ha OOKOBYIO IMOBEPXHOCTH
MPEAMETHOIO CTEKJIa, B 3aBUCUMOCTH OT BBIOPAHHOIO yria majaeHusi. Beraucisercs
MOKa3aTelb MPEJIOMIICHUSI MaTepHalia IJIACTUHBI.

Onucanue cxodicell pabomel npakmuxyma: MexayHapoaHas OJUMIIMAA T10
sKcriepuMeHTanbHoil  ¢usuke 2021 1., 3amadya «OTpaxkeHue, MNPETOMIICHUE |
MPOMYyCKaHue», MyHKT Ne 4.

Ilpakmuxym Ne 2

3aoanue. Onipenenute ¢ MAKCUMaJIbHON TOYHOCTBIO MTOKa3aTellb MPEIOMICHUS
Marepualia MpU3Mbl.

Obopyoosanue. Ilpusma, nazepHas ykaszka, TpaHCIIOPTHUD, IITATHUBBHI.

Kpamroe onucanue pewenus. 1IpoBoguTCs ONBIT 1O  HU3MEPEHUIO
MUHHUMAJIBHOTO YTIJIa OTKJIOHEHMS JIA3€pHOTO Jyda TPEyroJbHOM PaBHOCTOPOHHEH
npusmoil. Ilo moJNlydeHHOMY 3HAQUEHUIO YIJla pPAacCUMTHIBAETCS IOKa3aTelb

MMPCJIIOMJIICHUS ITPHU3MBIL.

3aunsTue 12. IlosiHOE BHYTPEHHee OTPaKEeHHE

Jekyua «llpumenenne >(Qdexra MOTHOr0O BHYTPEHHEIO OTPAKEHUS B
u3mepeHusax». Oocyxknaercss dPGEeKT TMOJHOr0  BHYTPEHHETO  OTPaKECHHUS.
OnuceiBalOTCS MPUEMBbl 10 HCIOJB30BAHUIO ATOro 3(ddexra mpu NpoBEACHUU
ONTUYECKUX n3MepeHuil. Ilpaxmukym

3aoanue. Onpenenute Moka3zaTeab IPEIOMIICHHS MaTepraia PU3MBbI.

Obopyoosanue. CTEKIsTHHAS IPU3Ma, JJa3epHas yKa3Ka, JTUHEeHKa.

Kpamkoe onucanue pewenus. IIpoBoauTcss onmbIT Mo HaOmoaeHUIO 3 dekTa
MOJIHOTO BHYTPEHHETO OTPa)KEHHUs CBETA, KOTOPBIA PacCHpOCTpaHsETCs B IMPHU3ME.
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3aHgaTue
W3mepsitoTcss mapameTpbl, NpuU KOTOPhIX gocTturaercs 3ddexr. Brraucmsercs

MoKa3aTelb MPEJIOMIICHUSI MaTepraa MPU3MBbl.

Onucanue cxodicei pabomel npakmuxyma: MexayHapoAHas OJUMIIMAAA 110
sKcTiepuMeHTanbHoM Gusnke 2021 ., 3amava «/lucmepcus», myHkT Ne 1 [16].

13. IIpoBepka popmyJibl TOHKO# JIMH3BI C IOMOLIBI0 METO1A
napajjiakca, NpuMeHEeHHOr 0 JIsl onpe/ieleHNs M0JI0OKeHUsI M300paKeHus

Ilpakmuxym

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

Obopyoosanue. Cobuparoniasi TMH3a, ONTHYECKasi CKaMbs (JIUOO MepHast JIeHTa
W KpeIUIeHWe IJisi JIMH3bI), JBE€ WIJIbl OT IIMpHuila (CO CTOYEHHBIM OCTPHUEM),
IJTACTHIIMH, TOUYEYHBIM HCTOYHHUK CBETA.

Kpamkoe onucanue pewenus. OOcyxnaeTcs W JIeMOHCTpUpYyeTcs 3PdeKT
napaiakca. M3ydeHHbt 3(pdekT ucnonblyercs s ONpPENeNICHHsS TOJO0KECHUS
M300paKEHUsI UCTOYHHUKA CBETA C MAJIOM CBETHUMOCTBIO, MOJYYEHHOTO C MOMOIIBIO
coOuparomieii JUH3bI. [l0 HECKOJIBKMM OIBITAM PAcCCUUTHIBACTCA (POKYCHOE

PAcCTOSIHUE JINH3BI.

3anstue 14. U3mepenne GoOKyCHOro pacCTOSTHUS PaccenBaroUIei JTMH3bI

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  pacceuBarolied  JUH3bL.  [IpoBOAMTCA  OOBIT MO  IOJYyYEHUIO
JNEUCTBUTEITLHOTO H300paKeHUSI B PACCEMBAIONICH JIMH3E IIyTEM CO3JIaHUS C

IIOMOII IO c061/1pa10mel71 JJMH3bI MHHUMOI'O HMCTOYHHKA IJId pacceHBanmeﬁ JIMH3BI.
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3aHgaTue
Takke TPOBOAUTCS OMNBIT MO HAOJIIOACHUIO PACXOSIIETOCS CBETOBOTO ITyUKa,

00pa30BaHHOTO CBETOM, U3ITyYCHHBIM TOYCYHBIM UCTOUYHUKOM M MPOIICIIINM Yepe3
pacceuBaroNlyl0 JIMH3Y, Ha KOTOpyI0 HakieeHa nuadparma. Ilo pesynbraTam
MOJIYYCHHBIX SKCIIEPUMEHTOB PACCUUTHIBACTCS ONTHYECKAash CUJia PacCeUBaIoIIeh
JIMH3BI.

Onucanue cxooceti pabomor npakmukyma: [8], rmaBa Ne 5, maGopaTopHas
pabota Ne 12.

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

cxembl FOHra

Ilpakmukym

3adanue. llpuaymailiTe -SKCIEPUMEHTAJIbHYIO YCTAHOBKY, IO3BOJISIOLLYIO
Ha0JII01aTh UHTEP(PEPEHLIMOHHYIO KApTUHY OT CBETOBOT'O M3JIy4YEeHHMSI Jla3epa.
Onpenenute AIMHY BOJHBI U31yUYCHUS JIA3EPHON YKA3KHU.

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

Kpamkoe onucanue pewenus. JIByms CBS3aHHbIMH HUTKOM OyJaBKaMu
IPOKAJIBIBAIOTCS JBa OJM3KOPACIIOJIOKEHHBIX OTBEPCTUSl B aJIIOMMHHMEBOM MUIIEBON
¢donbre. [lonyyeHHble OTBEPCTHS OCBEILAIOTCS Ja3epHbIM MydykoM. B mpoiueamiem
cBere HaOmogaercss wuHTepdepeHunoHHas kaptuHa. Ilo paccrosHuiO Mexay
[0JIOCAMH HUHTEPPEPEHLNOHHON KAPTUHBI U PACCTOSHHUIO MEXAY OTBEPCTUSIMU B
(doJsibre pacCuUTHIBAETCA JUIMHA BOJHBI CBETA B JIA3EPHOM ITyUKE.

Onucanue  cxoodcell  pabomevl  NpaKmMuKyma.  3aKIIOUATEIBHBIM  3Tan

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

3ansaiTue 16. U3yyenune cmekTpa cBeTa pa3jiMYHBIX MCTOYHHMKOB C NOMOLIBIO
AU(PPAKIUOHHOH PelIeTKH

Ilpakmukym

3aoanue. llpumymaiite, coOepuTe U ONUIIUTE AKCIEPUMEHTAIBHYIO
YCTAaHOBKY, TO3BOJISIIOUIYI0 TIOJYYUTh ONTHYECKHI CHEKTp M3JIy4EHHs CBETa

Pa3INYHbIX UCTOYHUKOB.
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3aHgaTue
[IpoBenute ucciieIoBaHUE CIEKTPOB MPEJI0KEHHBIX BAM UCTOYHUKOB CBETA.

Obopyoosanue. JlubpakimonHas pemieTka, GoHaph C JaMIOW HaKaJWBaHUS,
CBETOAMOIHBIN (OHApPH, Ta3zopaspsaHas JamIrodka, dSKpaH, auadparma, MepHas
JIeHTA.

Kpamkoe onucanue pewenus. IlpoBogutcs cepusi SKCIEPUMEHTOB IO
HAOJFOICHUIO ONTHYECKUX CIEKTPOB M3IyYCHUS HWCTOYHHKOB CBETAa Pa3HOU
npuposl. [IpoBoIUTCS CpaBHUTENBHBIN U KOJTUYECTBEHHBIN aHAIU3 3TUX CIEKTPOB.

Onucanue cxodicell pabomoel npakmuxyma: MexayHapoaHas OJUMIIMAA T10

skcrnepumeHTanbHon pusuke 2018 1., 3amaua «Crnektpy.

3anatue 17. UcciienoBanue 3aBUCHMOCTH HHTEHCHBHOCTH CBE€UYEHHS CBETOIHO0/1a
OT CHJIbI MPOTEKAOIIEr0 Yepe3 Hero ToKa

Ilpakmukym

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

3aBUCHUMOCTHU.
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Obopyoosanue. Caeroamojn, moKcMeTp (Wi cMapThoH ¢ JAATIUKOM
OCBEIICHHOCTH ), TAOOpaTOPHBIN OJOK muTanws (WM IBe OaTapeiiku AA, peoctaT u
MYJIBTUMETP), COSTMHUTEIHHBIC IPOBO/IA.

Kpamkoe onucanue pewienus. TIpOBOTUTCS OSKCIEPUMEHT TIO TPSIMOMY
W3MEPCHUIO 3aBUCUMOCTH WHTCHCHUBHOCTH W3JIYYCHHS CBETOIMOAA OT CHIIBI
IpoTEeKarolero depe3 Hero Toka. CTpouTcs rpaduK MOTYyYEHHOW 3aBHCHMOCTH.

OmnpenensieTcs xapakTep 3aBUCUMOCTH.

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

Ilpakmuxym

3aoanue. YcTaHOBUTE JBa CBETOAMOAA APYr HampoTuB japyra. M3yuute
SIBJICHUE BOSHUKHOBEHHUS (POTOTOKA B OCBEIIAEMOM CBETOIMOE. JIJIsl TOr0 3MephTe
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 CBETOJMOEC BOZHUKAET (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 OAWH CBETOAMO] MPOITYCKAETCSI TOK OT MCTOYHWUKA NUTAHUS.
N3ydaercss sBIICHWE BO3HMKHOBEHHS (OTOTOKA BO BTOPOM  CBETOJHOJIC.
Oo6HapyxuBaercsi, 4To (OTOTOK BO BTOPOM CBETOAMOJE BO3HUKAET TOJIBKO TIPU
OCBELICHUU €TO CBETOAUOJIOM C JJIMHOW BOJIHBI, MEHBIIIEH WJIM PABHOM JINHE BOJIHBI,
Ha KOTOPYIO PACCUUTaH OCBEIIAEMbI CBETOIUO/I.

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

IUIAHUPYEMBIE PE3YJILTATBI OCBOEHMSI KYPCA BHEYPOYHOI
JESITEJIBHOCTH «OCHOBBI ®U3MYECKOIO DSDKCIHEPUMEHTA
(PU3UKO-MATEMATHYECKUI IPO®UJIb)»
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JIMUHOCTHBLIE PE3YJIBTATDBI
B cgpepe epasicoanckoeo eocnumamnus: TOTOBHOCTH BECTH COBMECTHYIO
NEATEIIbHOCTh B MHTEPECAX TPaKIaHCKOTO
oOIIIEeCTBa, y4yacTBOBaTh B CaMOYINpPAaBICHUM B OOpa30BaTEIbHON OpraHU3allNu;
yMEHHUE B3aMMOJIEWCTBOBATh C COLMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUU
¢ uX (PyHKIUAMU U HA3HAYCHUEM.
B cghepe nampuomuueckoco éocnumanus: cHOpMHUPOBAHHOCTH POCCHICKOMA
TPOKIAHCKOW HWIASHTUYHOCTH, TATPHOTH3MA; IIEHHOCTHOE OTHOIIECHHWE K
TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCHUICKUX YYEHBIX B 001acTH (DU3UKU U TEXHUKH. B
cghepe 0yX08HO-HPABCMBEHHO20 8OCNUMAHUSL:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;
CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPHUEHTHPYSICh HAa MOPATbHO-HPABCTBCHHBIC HOPMBI M IICHHOCTH, B TOM YHCIIC 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 eocnumamnus: WHTEpEC K pa3lMyHbIM  chepam
npodeCCUOHATIBHON JIEATEIbHOCTH,
B TOM YHCJIC CBSI3aHHBIM C (PU3MKOU M TEXHUKOH, YMEHHUE COBEpIIaTh OCO3HAHHBIM
BBIOOp Oyaymielt mpodeccur U peaau3oBbIBaTh COOCTBEHHBIE JKU3HCHHBIC ILJIAHBI;
TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOPa30BaHUIO B 00J1acTH
(bU3UKY HA TPOTSHKEHUU BCEH JKU3HM.
B cgepe sxonoeuueckoeo socnumanusi: chOPpMHUPOBAHHOCTH JKOJIOTHYECKON
KYJBTYpPbI, OCO3HAHHE TJI00ATBLHOTO
XapakTepa AKOJOTHIYECKUX MPOOJIeM; IIAaHUPOBAHUE U OCYIIECTBICHHE JCHCTBUHN B
OKpYKaIOLIEN CpeJie Ha OCHOBE
3HaHUS IeJIe YCTOMYMBOTO pPa3BUTHS UEJOBEUECTBA; paCUIMPEHUE OIbITa

JACATCIBHOCTH AKOJIOTUYECKOM HaImpaBJICHHOCTH Ha OCHOBC
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UMEIOIINXCS 3HAHUH 10 (PHU3HUKE.
B cghepe yennocmu nayunozo nosnauus. cOpMUPOBAHHOCTH MUPOBO33PEHUS,

COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (HU3MUECKON HAYKH; OCO3HAHHE IEHHOCTH HAYYHOU JIeATEIbHOCTH,
TOTOBHOCTh B TpoOIecce U3y4YeHHUA (UBUKH OCYIIECTBIATh MPOEKTHYIO H

HCCIICAOBATCIBCKYIO ACATCIIbHOCTE MHANBHUAYAJIIBHO U B T'PYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHHUBepcaJibHbIE yqeGHble JAeUCTBUSA:
Bba3oBble JJoruueckue JeficTBUA:

CaMOCTOATENbHO  (opMyIupoBaTh M aKTyaJlU3UpoBaTh  Mpobiemy,

paccMaTpuBaTh €€ BCECTOPOHHE; OMNpENCNsITh LEeIu JesATEIbHOCTH, 3aJaBaThb
napameTpbl U KPUTEPUU UX

TOCTIDKCHHSI; BBIIBIISATH 3aKOHOMEPHOCTH W TMPOTHBOPEUYHS B pPaccMaTPUBAEMBIX
buznIecKux

SIBJICHHSIX;, pa3padaThIBaTh MUIAH PEIICHHS MPOOJIEMBI C YYETOM aHAIN3a HMMEIOIITUXCS

MaTepHaATbHBIX U HEMaTePHATBHBIX PECYPCOB; BHOCUTH KOPPEKTUBHI B ICITCIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTaTOB

IeJIM, OIICHMBAaTh PHUCKH TIOCJIEICTBUHA JESITCIBHOCTH, KOOPAWHUPOBATh U
BBITIOJTHATH Pa00TY B YCIOBUSAX PEATLHOTO, BUPTYaTBLHOTO

U KOMOWHHUPOBAHHOTO B3aWMOJICHCTBUS; pa3BUBATh KPEATUBHOE MBIILICHUE

MPU PEUICHUU )KU3HEHHBIX MPOOJIEM.

ba3oBble ucciieqoBaTebCKue AeHCTBHA: BIAJIETh HAYYHOM TEPMUHOJIOTHUEN,
KJIFOYEBBIMU MTOHATUIMU U METOJAMHU
bu3nuecKoil HayKH; BIAJETh HAaBBIKAMH Y4€OHO-HCCIIEOBATENbCKON U MPOEKTHOM
JEATEIBbHOCTH
B oOsiactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEIBHOMY MOHCKY
METO/IOB pelIeHusl 3ajay (U3UYECKOro COJEp)KaHMs, MPUMEHEHHIO pPa3INYHbIX
METOJOB ITIO3HAHUS; BJIAJIETh BUJAMHU JEATEIBHOCTH I10 ITOJIYyYECHHUIO HOBOI'O 3HAHWS,
ero HWHTEpIpeTaluy, MNpeoOpa3oBaHUI0 M NPUMEHEHHUIO B Pa3IMYHBIX Y4eOHBIX

CUTyallusiX, B TOM YHCJI€ MPU CO3/JaHUU YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKU;
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BBISBJISITH IPUYMHHO-CIICCTBEHHBIE CBSI3W M AKTYaJM3UPOBATh 3a7ady, BBIIBUTATH
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, NMPOTHO3HPOBATH M3MECHEHHE B HOBBIX
YCIIOBHSIX; CTaBUTh M (POPMYJIMPOBATH COOCTBCHHBIC 3a/1aul B 00pa30BaTEIIbHOMN
NEATCILHOCTH, B TOM WYHCIE IPU H3YYCHUU (PHU3UKH, JaBaTh OIICHKY HOBBIM
CUTYaIlMsIM, OLICHUBATh IMPHOOPETCHHBIN OIMBIT, YMETh ITEPECHOCHTH 3HAHUS I10
(bu3MKe B IPaKTHUECKYIO 00JIaCTh
KU3HEICATCILHOCTH; YMETh HHTETPUPOBATh 3HAHUS W3 PA3HBIX MPEIMETHBIX
o0JacTeil; BEIIBUTATh HOBBIE UCH, TIPEIaraTh OPUTHHAIBHBIC TTOAXOIBI
Y PEIICHUS;, CTABUTh MPOOJIEMBI U 33]]a4H, TOTYCKAIOITHE

AJIbTCPHATHBHBIC PCIIICHMUS.

Pa6ora ¢ unpopmaumeii:

BJIAJI€Th HABBIKAMU MOIy4YeHUSI HH(OpMAUU (U3HUECKOTO COAEPIKAHUS

U3 HMCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH TMOUCK, aHAIIN3,
CUCTEMATHU3AIMI0 W UWHTEpHpeTanuio MHPOPMAIMK Pa3IUYHBIX BHUAOB U (PopM
MIPE/ICTABIICHUS; OLIEHUBATH IOCTOBEPHOCTh HH(MOPMAITUH;

WCIIOJIB30BaTh  CpeACTBAa  WH(MOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUIA B PEIIEHWHW KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX U OPTaHU3AIMOHHBIX
3a/1ay ¢ coOI0/IeHneM TPeOOBaHUM PTOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M OJTHYECKUX HOPM, HOPM HH(POPMAITMOHHOM
0€30MacHOCTH; CO3/1aBaTh TEKCThI (PU3MUECKOTO COACP)KAHUS B Pa3IMUHBIX (popmMaTax
C y4eTOM
Ha3HaueHUs WHGOPMAIMN W IEJIEBOM ayJUTOpPUHU, BHIOMpask ONTUMAIbHYIO (hopmy

NpEACTAaBJICHUA U BU3YyaJIU3alluu.

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 CPEJICTB; IIOHMMAaThb M HCIHOJIb30BaTh IIPEUMYINECTBA KOMAaHIHOU U
VHIUBUYyJIBHON

paboThI; BHIOMPATh TEMATUKY U METObI COBMECTHBIX JIEHCTBUI C yUETOM OOIINX

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

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

pacrpenensTh pojdd € Y4Y4eTOM MHEHUW YYaCTHUKOB, OOCYXIaTh pe3yJbTaThl

COBMECTHOM pabOThI, OLIEHMBATh KAaYECTBO CBOEr0 BKJIAaJa M KaXKJIOrO0 Yy4aCTHUKA

KOMAaHJbI B OO

pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPHUSM; IIpeasiaraTb HOBbIC IPOCKTHI, OIICHUBATH
HUJEH C TO3UIINH HOBU3HBI,

OPUTMHAJIBHOCTH,  MPAKTUYECKOW  3HAYMMOCTH;  OCYIIECTBISTH  IMO3UTHUBHOE
CTpaTEruuecKoe MOBEICHUE B PA3TUYHBIX

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

PeryasiTuBHbIC YHUBEPCAJIbHbIE yYeOHbIE 1eliCTBHS:

Camoopranusanus:

CaMOCTOATENbHO OCYIIECTBIISITh NO3HABATEIBHYIO AESITEIBHOCTh B 00JIaCTH
(GU3HUKHY, BBISBIATH MPOOJEMBbI, CTaBUTh M (POPMYJIHMPOBATH COOCTBEHHBIE 3aayH;
CaMOCTOATENIbHO COCTABJIATh IUIAH PELIEHUS pPAaCYETHBIX M KAaYECTBEHHBIX 3a]1ad,
IUTAH BBITIOJIHEHUSI MPAKTUYECKOW paboOThl C YYETOM HMEIOLIUXCS PEeCypcoB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHHI; 1aBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacumMpsTh paMKH y4eOHOro HpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JienaTh OCO3HaHHBIN BBIOOD, AprYMEHTHPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHUE; OLICHUBATh

MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JPYIUUUA B 00JacTH
buzukw,

MOCTOSIHHO MOBBIIIATh CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.
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CaMOKOHTPOJIb, 3MOLMOHAJbHBI WHTE/UIEKT: J1aBaTh OIIEHKY HOBBIM
CUTYyalusM, BHOCUTh KOPPEKTUBHI B JEATEILHOCTb,

OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM; BIAJETh HAaBBIKAMU MO3HABATEIHLHOU
pedaexcun Kak 0CO3HAHMS COBEPIIAEMbIX

JNEUCTBUA ¥  MBICIUTEIBHBIX MPOIECCOB, WX PE3yJbTaTOB M OCHOBAHMIA;
WCITOJIB30BATh TIPUEMBI PehIICKCUH TSI OLICHKH 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
NEATEIIbHOCTH; IPU3HABATH CBOE IIPABO U IPABO JAPYIUX Ha

OIIIUOKH.

INPEAMETHBIE PE3YJIBTATBI

K konny 10 knacca oOy4aroumuiicss HAy4UTCS: MOHUMAaTh 3HAYCHUE
OMHCATENIbHOM, CUCTEMATU3UPYIOIIEH, 0ObSICHUTEIbHON
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 TIPOIIECCOB (SIBJICHUI); paznuyaTh yCJIOBHs (TpaHUIlbl, 00JaCTH) MPUMEHUMOCTH
U3YYEHHBIX
(bu3MYecKuX 3aKOHOB, TOHMMATh BCEOOIIMA XapakTep GyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh HUCIOJB30BAaHUSI YACTHBIX 3aKOHOB; aHAJIU3UPOBATh U OOBSICHATH
MEXaHUYECKUE, TEIUIOBBIE, D3JIEKTPUYECKHE IMPOLIECCHl W SBJIEHUSA, HCIOJIb3Ys
OCHOBHBIE TOJIOKEHUSI U 3aKOHbI MEXaHUKH, MOJIEKYJISIPHO-KMHETHYECKON TEeopuH,
MOJIEKYJIIPHON (U3MKKM W TEPMOJMHAMMKH, DIIEKTPOJUHAMUKH; aHAIU3UPOBATh U

OOBACHATH (1)I/ISI/I‘ICCKI/IG ABJICHUA, UCIIOJb3YySA OCHOBHBIC
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MOJIOKEHUSI M (PU3MUECKHUEe 3aKOHBI; OMHUCHIBATh (PU3MUECKHE MPOIECCHl U SBICHUS,

UCIIOJIb3YsI HEOOXO0IUMBbIE
BEJIMYUHBI, OOBSICHATH OCOOCHHOCTU MPOTEKAHUSI U3y4aeMbIX (DU3UUECKUX SIBJICHUIA;

MPOBOJUTD UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PU3NUeCKON BETHUNHBI
OT JPYrol € MCHOJIb30BAaHUEM NPSIMBIX H3MEPEHUN, MNPHU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpPOBATh pE3yJIbTaThl IOJYYCHHON 3aBHUCUMOCTH (DU3HMUECKUX
BEJIMYMH B BUJE TpadUKOB C y4yeTOM aOCOJIOTHBIX TMOTPEIIHOCTEH H3MEpPEHUH,
JIeJIaTh BBIBOJBI MO pE3yJibTaTaM HCCIIENOBAHUS; MPOBOJIUTh KOCBEHHBIE M3MEPEHUS
(U3MYECKUX BEIWYMH, MPU OSTOM BBIOMpPATh ONTUMAJIBHBIM METOJ HW3MEpPEHHS,
OLICHMBATh A0COJIIOTHBIE U OTHOCHUTEJbHBIE IMOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX
U3MEPEHUN;

IIPOBOJUTH OIIBITBI IO IPOBEPKE MPEUIOKEHHOM THMIOTE3bIl: IJIAHUPOBAThH
HKCIIEPUMEHT,  COOMpaTh  JKCIEPUMEHTAIbHYIO  YCTAHOBKY, AaHAJIM3UPOBATh
IIOJIyYEHHBIE PE3yJIbTaThl M JI€JIaThb BBIBOJ O CTAaTyce IPEUIOKEHHOW THIOTE3BI;
co0roaTh npaBuiia 0€30MacHOTO TpyZAa MPH MPOBEIECHUU UCCIENOBAHUN B pamMKax
MPaKTUKyMa U y4eOHO-UCCIIEI0BATEIbCKON A TENbHOCTH
C MCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPONCTB U JAOOPATOPHOTO 00OPYIOBAHUS;
pelmaTh pacyeTHbIE 3ajlaud C SBHO 3aJaHHOW M HESIBHO 3aJlaHHON (u3MYecKon
MOJICNIbIO: Ha OCHOBAaHMM aHalIM3a YCJIOBHS OOOCHOBBIBATH BHIOOp (pu3nMyeckoi
MOJIEJIM, OTBEYarollel TpeOOBaHUSAM 3aJauyd, HPUMEHATH (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTHM W TMOCTYJNaThl (PU3UYECKHX TEOPUH TMpPU  HCHOJIb30BAHUU
MaTE€MaTUYeCKUX METOJOB pEIICHUs 3aJad, MPOBOAWTH PACUETHl HAa OCHOBAHUU
UMEIOIINXCS JTAHHBIX, AHAJU3UPOBATh pE3YyJbTaTbl U KOPPEKTHUPOBATH METOJbI
pEIIEHUs] C Y4YEeTOM TIIOJyYEHHBIX PE3yJIbTaTOB; pellaTh KayeCTBEHHBIE 3a/ayH,
TpeOyrolllue MPUMEHEHMs] 3HAHMM W3 pa3HbIX pa3lenoB Kypca (U3MKH, a TaKxKe
WHTETpallud 3HAHUW U3 JIPYTUX [PEAMETOB E€CTECTBEHHO-HAYYHOrO IMKJA:
BBICTPAMBATh JIOTUYECKYIO LIENOYKY PACCYKACHUIN C OMOPOM HA N3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUECKHE SBJICHUS; UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS IS
OOBSICHEHHSI OCHOBHBIX MPUHITUIIOB
paboTbl M3MEPUTENbHBIX MNPUOOPOB; aHATU3UPOBATH M OLIEHUBATh MOCIEACTBUS

OBITOBOM M MPOU3BOJCTBEHHON AESITEIbHOCTH YEJIOBEKA, CBSI3aHHOM C (PU3UUECKUMHU
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npoleccamM, C TO3UIMM  3KOJIOTHYECKOM O€30MacHOCTH, MPEACTaBICHUN O
paMOHAIIBHOM  NIPHUPOAOIONB30BAHUH, a TaKXe pPasyMHOM HCIHOJIb30BAaHUU
JOCTHKEHUM HAyKM M TEXHOJIOTUH JUIsl JajbHEHMIIEro pa3BUTHS YEIOBEYECKOTO
00I1IeCcTBa; MPUMEHSTH Pa3IUYHbIE CIOCOOBI PabOThI ¢ HHPOpPMAIUEH PU3NIECKOTO
COJIEP>KaHUsl C UCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH, Mpu
3TOM HCHOJb30BaTh COBPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJOTUHU [JIsl TOHCKa,
nepepaboTKU M TPEeabsBICHUS Y4YeOHOM M HayYHO-IOMYJISIpHOM HH(pOpManuy,
CTPYKTYPUPOBAaHUS M HUHTEPIPETALUU HHPOPMAIMH, NOJYYEHHOW M3 pa3IU4HbIX
MCTOYHHUKOB, KPUTUYECKH aHAIM3UPOBATh MOIy4aeMyl0 MH(MOpPMALMIO U OLEHUBAThH
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE aHAIN3a
UCTOYHUKA MH(POPMAIUH; MPOSBIATh OPraHU3ALMOHHbIE U MO3HABATEIbHBIE YMEHMUS
CaMOCTOSITEIIEHOTO
OpUOOpPETEeHUs] HOBBIX 3HAHUW B  IPOLIECCE  BBINOJHEHUS MPOEKTHBIX H
yueOHOUCCIIe10BaTENbCKUX PaldoT;

paboTaTh B TpyIIe C MCIOJHEHUEM pPa3jIMYHbIX COLMAJIBHBIX POJIEH;

MPOSIBJISITH MOTUBALIMIO K Oynymieil npodecCuoHaIbHOM 1eITeIbHOCTH

M0 CHENUATBHOCTIM (PU3UKO-TEXHUUECKOTO TPOQHIISL.

K konuy 11 knacca oOydwaromuiics Hay4duTCs: MOHUMATh poJib (PU3KUKHU B
AKOHOMUYECKOM, TEXHOJIOTMUECKOM, COLMAIbHOM
U ATHYECKOH cdepax AesiTeIbHOCTH YelI0BeKa, poJib U MECTO (PU3UKHU B COBPEMEHHOM
HAyYHOW KApTUHE MHpA, 3HAYEHUE OMNUCATENIBHOM, CUCTEMaTHU3UPYIOIIEH,
OOBSCHUTENBFHOM M MPOTHOCTUYECKON (QYHKUMN (U3UYECKON TeopuH, poJib
busndeckoit Teopun B GOPMUPOBAHUU MPEJCTABICHUHN 0 (PU3NUECKON KapTHHE MHUPA,
MecTo  (u3MyeckoW  KapTHHBI MHpa B 00meEM Py  COBPEMEHHBIX
€CTECTBEHHOHAYYHbIX  MPEACTABICHUA O  MPUPOJE;  pa3iuyarh  yCIIOBUS
MPUMEHUMOCTH M3yUYCHHBIX MOJIEIeH (PU3NUECKHUX Te
U TIPOIIECCOB (SIBJICHUH); pa3nuyaTh yCJIOBHs (TpaHUIlbl, 00JaCTH) MPUMEHUMOCTH
W3YUYEHHBIX
bU3NYeCcKuX 3aKOHOB, TOHUMAaTh BCEOOIUiA XxapakTep GyHIaMEHTAIBHBIX 3aKOHOB H

OIrpaHUYICHHOCTDb HCIIOJIb30BAHHUA YACTHBIX 3dKOHOB, AHAJIM3HUPOBATH U 00BACHATH
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AJEKTPOMArHUTHBIE, KBAHTOBBIC MPOLIECCHl W SIBJICHUSA, HCMOJIb3YysS OCHOBHBIC
MOJIOKEHUSI W 3aKOHBI DJICKTPOAWHAMUKH W KBAaHTOBOW (DU3WKH, OIHCHIBATH
U3y4eHHbIC (PU3HUECKHUE MPOIIECCHl U SBJICHUS; OOBSICHATh OCOOEHHOCTH MPOTEKAHMS
U3YYCHHBIX (PU3WYECKUX SBJICHHUM; TPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEM
(bu3NYeCcKUX BEIMYUH
C UCIIOJIb30BAHUEM TMPSIMBIX W3MEPEHHM, NPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buUKCUpOBATh PE3yJbTATHI MOTYYEHHON 3aBUCUMOCTH (DU3NYECKUX BEJIUYUH B BUJE
rpauKoOB C y4eTOM aOCOJIIOTHBIX MOTPEIIHOCTEH MU3MEpPEHUH, JejaTh BBIBOJBI 10
pe3yabTaraM HCCIENOBaHUs, MPOBOAUThL KOCBEHHBIE U3MEpPEHHUS (HU3UYECKUX
BEJIMYMH, TPU HTOM BBIOUpPATh ONTUMAJILHBIA METOJ M3MEPEHUS, OILCHUBATh
aOCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEIIHOCTA MPSAMBIX M KOCBEHHBIX H3MEPEHHIA;
IPOBOJUTH ONBITBIL 110 MPOBEPKE IMPEIIOKEHHOU THUIOTE3bl: IIAHUPOBATH
DKCHEPUMEHT, COOMpaTh  AKCHEPUMEHTAJIbHYIO  YCTAaHOBKY, aHaJW3UPOBATh
MOJyYEHHBIC PE3YJbTAaThl W JAENaTh BBIBOJ O CTaTyC€ MNPEIJIOKECHHOW THUIOTE3bI,
coOJII0/1aTh TIpaBuiIa 0€30MAaCHOTO TPY/la P MPOBEICHUHU UCCIICIOBAHUM B paMKax
IIPAaKTUKyMa " y4eOHO-UCCIIEIOBATEBCKON  JI€ATETbHOCTH c
WCIIOJIB30BaHUEM M3MEPUTENBHBIX YCTPONUCTB U J1A0OpAaTOPHOTO OOOPYIOBAHMS;
pelaTh pacdeTHBIC 3aJ]auH C SIBHO 3aJaHHOMN M HESIBHO 3aJaHHON (DU3NUSCKOM
MOJIENIbIO; peIlaTh KAayeCTBEHHBIE 3ajlayu, TpeOylolue MPUMEHEHUs 3HAHUU U3
pa3HBIX pa3iesioB Kypca (GU3MKH, a TAKKE UHTETPAIMU 3HAHUN U3 APYTHX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO LIEMTOYKY PACCYKICHUU C
OMOpO Ha H3YYEHHbIE 3aKOHBbI, 3aKOHOMEPHOCTH U (PU3WYECKHUE SBIICHHUS,
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 JUIA JAJIbHEUIIETO PA3BUTHS YEIIOBEYECKOTO
OOILIECTBA; MPUMEHSThH Pa3IUUHbIE CIOCOOBI padOTHI ¢ HHpOpMALIHEH PU3NYECKOTO
COJIEpKaHMS C MUCIOJIb30BAHUEM COBPEMEHHBIX MH(DOPMAIIMOHHBIX TEXHOJIOTUM, TIPHU
TOM HCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJOTMHU JIJIsl TOUCKa,

nepepaboTKi W TPEabsIBICHUS Y4yeOHOW M HAyYHO-TIOMYJISIpHON uH(pOpMaluu,
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CTPYKTYPUPOBaHUSI M HUHTEpIpeTanud HHPOpMAIMH, MOIYYCHHOW M3 pa3imdHbIX
UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATh MOTydyaeMyr0 MH(OPMALUIO U OIICHUBAThH
€€ JIOCTOBEPHOCTh KaK HAa OCHOBE HMMCIOIIMXCS 3HAHUM, TAK U Ha OCHOBE aHaIu3a
UCTOYHMKA MH(POPMAIUH; NPOSIBIATH OPraHU3alMOHHBIE U [T03HABATEIbHBIC YMEHUS

CaMOCTOSATEIILHOTO
NpUOOPETEHHUS] HOBBIX 3HAHHUI B MPOLECCE BHIMOIHEHUS TPOCKTHBIX U
yueOHOHCCIIeI0BaTENbCKUX padoT; paboTaTh B IPYyMIIE C UCIIOJHEHUEM PA3JINYHbIX
COLIMAJIbHBIX POJIEH; POSBIATH MOTUBALIMIO K Oyay1iei mpodecCuoHaIbHON
NEeATEIIBHOCTH

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

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

Pa3znen 1. Mexanuka

1.1 TlorpemHoctu B 2

OKCIICPUMCHTC

(Jtex1us)

[IporpamMmmHO€E conepxaHue

DKCIEPUMEHT U TEOPHsI B IIPOIECCE

Mo3HaHus npupoabl. HaGmronenue u

AKCTIEpUMEHT B pusuke. CriocoObl

HN3MCPCHUA (bHSI/I‘IeCKI/IX BCJINYNH

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

[TorpemHocT U3MEpPEHU

bu3ngeckux BenurH (a0COMOTHAS

Y OTHOCUTEJIbHASA).

I'unoresa. dusmueckui
IpaHUlIbl €r0 MPUMEHUMOCTH

3aKOH,

XapakTeprucTuKa AesITeIbHOCTH
00yJaroImmXxcst

Onepupoeamb NOHAMUAMU.

HaO0JI0/ICHHUE, SKCIIEPUMEHT, TUIIOTE3a,
Teopusl, pu3ndecKas BeINUNHA,
bu3nUecKuil 3aKOH, U3MEPUTEIbHBIH
npuoop, U3MEpPEHUeE, pe3yibTaT
W3MEPCHUS, 1IeHA JCICHHUS IIIKaJTbI
npubdopa, MOrpenrHoCTh U3MEPEHUSI.
IIpusooums npumepsvl HaOMIOICHUSI,
IKCIIEPUMEHTA, TUIIOTE3bI, TEOPUH,
bu3UecKuX BeIUUnH, GU3HUECKUX
3aKOHOB, H3MEPHUTEIBHBIX TIPUOOPOB.
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
OTHOCHTEJIBHBIX ITOTPEUIHOCTEN B
IIPOLIEHTAX
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1.2  OueHka norpemHocTeu 2 Ornpenenenue norpemHocted  Onepupogamsw NOHAMUAMU.

IPSAMBIX U KOCBEHHBIX HPAMBIX U3MCPCHHM IO 3aJaHHBIM  aGcor0THAS MOTPEMIHOCTE U3MEPEHHS,
. pe3yibTaTtam M3MEPEHHIA.
H3MEPEHHI . OTHOCHTEJIbHAs HOTPEITHOCTE
[IpreMbl OIIEHKHM MOTPEIIHOCTEH
(camocTosTeIbHAs KOCBEHHBIX H3MEEHHIL M3MEPEHHUSI.
paboTa) IIpusooums npumepwvi NPSAMBIX U

KOCBEHHBIX H3MEPEHHUM.
Onpeodensimeb MOTPEIIHOCTH MPSIMBIX
U3MEpPECHUM.

Hcnonvzoeams METON TPAHUL] IS
OLICHKH a0COJIFOTHOM MOTPEIIHOCTH
IPsIMOTO U3MEPEHUs, TpaBuiIa
OKpYTJIeHUs] a0COIOTHBIX
HOTPEIHOCTEN, (POPMYJIBI ISl OLEHKU
OTHOCHUTEIBHON NOTPEIHOCTH
KOCBEHHOI'O U3MEpeHus. Ymemon
OKPYTJISATHh A0COIOTHBIC

NOTPEIIHOCTH, BBIpAXaTh
OTHOCHUTEJIbHBIE TIOTPEIIHOCTH B
IPOLICHTAaX.

Pewamyo 3a1a4u Ha OLICHKY

OTHOCHUTCIIbHBIX HOFpCHJHOCTeﬁ
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1.3.1 VYcpeanenue uzMepeHui.

Cny4vaitnas
TOTPEITHOCTD
(TIpakTUKyM)

1

[IpubopHBIE MOTPEITHOCTH,
CIy4yallHbI€ U CUCTEMaTUYECKUE
MOTPENIHOCTH

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

Onpedensimsb HKCTIEPUMEHTAILHO HA0OP
3HaUYCHUM (PU3NYECKON BETUUHHBI 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)

[lepememienue, CKOpOCTh U
YCKOPEHHUE MaTepHUaJIbHON TOUYKH,
UX TIPOEKIMU HA OCU CUCTEMBI
KoopauHat. ClioKeHue
MIEPEMEIIEHUH U CIIOKEHUE
cKopocrel. JIBuKeHue Tena,
OpOIIIEHHOTO 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 YHCEN

Onepuposams noHsMusAMU: CKOPOCTH,
yCKOpeHHe, CBOOOIHOE TaJIeHUE,
JAJIbHOCTh IMOJIeTa, aDCOFOTHAS
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 yrilax MeXAy HadaJabHOU
CKOPOCTBIO 1 TOPU3OHTOM.
Hcnonvzoeams pyneTKy,
KHHEMaTuueckue HopMyIibl,
OIKMCBIBAIOIIME JIBUKCHUE TEa,
OpOIIIEHHOTO MO/JT YTJIOM K TOPU30HTY.
Dopmynuposams TUTIOTE3Y O XapaKTEPE
3aBUCHUMOCTH JAJIbHOCTH TOJIETA TENA,
OpOIIIEHHOTO0 TOPU30HTAJILHO, OT €r0
HAa4aJIbHOW 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,
OpOIIEHHOTO TOPU30HTAIILHO.
Onpeoensmb aOCONIOTHYIO U
OTHOCHUTEIBHYIO MOTPEIIHOCTh
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1.4 Ilpocreiimme
T€OMETPUICCKUC
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
ompeiesICHHUsS a0COIIOTHRIX U

OIICHKH OTHOCHUTEIBHBIX
IIOIPELTHOCTEH.

Pewamsy 3amaay Ha ompezeneHue
wiomaan GUrypel 1 oobema Tena o
AKCIIEPUMEHTATILHO U3MEPEHHBIM
3HAYCHUSIM JIJTUH.

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

2

['padpuueckoe npeacraBieHue Onepuposams nonsamusamu: rpapuk
3aBHCHUMOCTEH (PU3NIECKUX 3aBHUCHUMOCTH OJTHOU (hU3HUECKOM
BEJIMYUH APYT OT Apyra. JIMHEWMHAass BEIWYHUHBI OT APYTOM, JUHEHHAS
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['paduueckas o6paboTka

JaHHBIX

(JTeK1s)

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

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

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

Ilpumenams  TpaBWIIa  TOCTPOEHUS
rpaMKOB 3aBUCUMOCTEHN (HU3UUYECKUX
BEJIMYUH APYT OT JApyra.

IIpuooumys npumepsl aNMpOKCUMAIIHIH,
UHTEPIOJISALNH, SKCTPANONSALUU. YV mems
TIPOBOJIUTH TIPOIEAYPHI
anmpOKCUMAIUHU, HHTEPTIOJSINH,
AKCTPAIOJIALIMH.

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

Ycemanaenuseamos 63aumoceasu MEXIY
MaTEMaTUYECKUM IIOHATHEM «IMHEMHAs
(GYHKIUS) U TUHEHHOM 3aBUCUMOCTBIO
(u3nYECKUX BETUYHH JPYT OT JIpyTa.
Hccnedosams u unmepnpemuposamuo
rpaguKy TMHEHHBIX 3aBUCUMOCTEN
(u3nYeCKUX BETUYMH JPYT OT JIpyra.
Pewams 3anaun HA TIOCTPOECHUE
JVMHENHBIX TPpa(UKOB 3aBUCUMOCTEM
(u3nYECKUX BEITMYMH JPYT OT JIpyra Io
3a/laHHBIM Habopam
AKCMEPUMEHTAIIbHBIX JTAHHBIX,
OTIpEAEIATh IO MOCTPOCHHOMY IpauKy
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 JIpyTa.
Henunelinas 3aBUCUMOCTh U
€€ JTMHeapu3anus

Onepuposams nonsamusamu: rpapuk
3aBHUCHUMOCTH OJTHOU (hU3HUECKOM
BEJIMYMHBI OT APYTrOM, 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 TipaBUiia MOCTPOEHUS TpapuKOB
3aBUCUMOCTEHN (U3HUECKUX BEIUYUH
JPYT OT Apyra, PU3NYECKUil CMBICT
IJIOLIAAM MO Tpa)MKOM 3aBUCUMOCTHU
U KacaTeJbHOM K rpaduKy 3aBUCUMOCTH
B JJaHHOU 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 3aBUCUMOCTHIO (DU3MYECKUX BEITHMUNH
IpyT OT Apyra. Mccredosams u
uHmepnpemupogams rpapuku
HEJIMHEMHBIX 3aBUCUMOCTEN
(bu3HUeCcKUX BEJIUYUH APYT OT ApyTa.
Pewams 3amaun Ha MOCTPOCHUE
JMHEapU30BaHHBIX TpauKOB
3aBUCUMOCTEH (PU3HUECKUX BETNINH
JPYT OT JpyTa 1o 3aJlaHHbIM Habopam
IKCIIEPUMEHTAIBHBIX JaHHBIX,
OTIPEIEIATH TI0 TIOCTPOSHHOMY TpaduKy
yTI0BOM KO3 PUIIMEHT U CBOOOTHOE
claraeMoe, OIICHUBATh UX 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, HEJIMHEWHAA

3aBUCUMOCTb, JIMHEApU3aIIHs
HEJIMHEMHOW 3aBUCUMOCTH.

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

llpumensames  TpaBUWIa  TOCTPOCHUS
rpadMKOB 3aBUCHUMOCTEH (DU3NISCKHUX
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 HAMOKaHWsA Oymaru

OT BPEMECHHU.
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Hcnonv3o6ams CEKyHAOMED U PYIETKY

1.8 U3zydenue ynpyroro 2 Cuua. N3mepenue cuibsl  Onepuposams NOHAMUAMU. CUA,
rucTepesnca IMHAMOMETpOM.  YIIpyrue u  Aehopmanus, ynmpyruii 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 TUTIOTE3Y O XAPAKTEPE
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.

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

K HEMY CHJIBL.

Onpedensime yroy HaKJIOHA KacaTelbHON
K rpaduKy HEeJTMHEHHON 3aBUCUMOCTH 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 CUJIbI OTHOCUTEIBHO
ocu BpaleHus. [1nedo cubl.
CioxeHune CHI, TPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTn
Teya. Y CJIIOBUS paBHOBECHUS
TBEpAOro Teina. Peryar

Vemanaenueams 63aumocesasu Mexmy
orpeieNieHneM (PU3MIECKO BETMYUHBI
«MexaHu4eckas pabota» u
re€OMETPUYECKUM TOHSATHEM

«IJIOMIAAb MO TPAPUKOM 3aBUCUMOCTH
BEJIMYMHBI CUJIbI OT BEJIUYHHBI
nedopmarn

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

Ymems hopMyaupoBaTh MpaBUIIO
MOMEHTOB, YCJIOBHS PaBHOBECHSI
abCOJIIOTHO TBEPJIOTO TeJa, CKIIabIBATh
CHJIBI, IPUJIOKEHHBIE K TBEPJIOMY TeEIy,
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
3aBUCUMOCTH (PU3NYECKUX BETUUNH
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
OTHOCHTEJIbHBIE MOTPEIIHOCTH 3TUX
BEJIMYMH.

Hcnonvzoeame TAHENKY, a TAKKE

mIpuIr ¢ ACJICHHUAMU OJIs1 N3MCPCHUA
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o0Bema.

Pewamo 3aJa494 O paBHOBCCHHU pbIdara
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1.10 HWsmepenue
KoadpumeHTa
YHEPTEeTUYECKHUX TIOTEPh
NP OTCKOKE MIapHKa OT
MOBEPXHOCTHU
(TIpakTUKyM)

NMnynbe CUITBI M U3MEHEHHE
UMITYJIbCA T€Ja. 3aKOH COXPaHEHHUS
uMnyibca. Kunernueckast sHeprust
MaTepuanbHOU TOUku. Teopema 00
M3MEHECHNHN KHHETUYECKON SHEPTUU
MAaTEPUAIbHON TOUKHU.
[TorenuuanbHbie U
HEMOTEHINAIbHBIE CHUIIBI.

[loTeHUMaNbHAsA YHEPTHSL.
[ToTeHuManbHAs SHEPTUS TENA B
OJIHOPOJIHOM T'PABUTALMOHHOM
nosie. CBsi3b pabOTHI
HEMOTEHIMAIBHBIX CUJT C
M3MEHEHNEM MEXaHUYECKOMN
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHHSI 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.
Tea B OJTHOPOJHOM IPaBUTAMOHHOM
10JIE), YIIPYTHUE U HEYNpPYyTHe
CTOJIKHOBEHHUS. Ymemb
dbopMyIHpOBATh 3aKOH COXPAHEHUS
UMITYJIbCA B TeOpeMy 00 M3MEHEHUHU
KMHETUYECKOU SHEPTUU MaTepUaTbHOM
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 I 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
BEJIUYMH JIPYT OT JIpyTa.

Hccnedosams u unmepnpemuposamo
3aBUCHUMOCTH BBICOTHI OTCKOKA ITaprKa
MOCJI€ COYJIAPEHUS C TTOBEPXHOCTHIO
TOPU30HTAJILHOTO CTOJIA 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 ypaBHEHHE
TEIJIOBOTO OajiaHca, cCoOupaTh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY.
IIpusooums npumepwi T,
001a1aF0IKMX OJJMHAKOBOM
TEIJTIOEMKOCTBIO, HO Pa3InYHOMN
yIEITBbHON TETI0EMKOCTHIO.

Ilpumensmop ypaBHEHHE TEIIJIOBOTO
OanaHca IS OTMCaHUs MpoIecca
TEMI000MeHa TBEPAOTO Tejla 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 TEMIIEpaTypaMH, OLICHUBATh
a0COJIIOTHYIO U OTHOCHUTEIIbHYIO
HOTPEIIHOCTH U3MEPEHHOW BETMYUHBI.

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

Onepupoeams nowsmuamu.: I1aBICHUE,
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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Ilpumenams NUHENWKY W CEKyHAOMED.
Onpeodensame TeMnepaTypy U JaBIICHHUE
UICAIBHOIO Ta3a [0 pe3yibTaTam
ONBITOB C CaMOJEJIbHBIM Ta30BbIM
TEPMOMETPOM.

Hcnonvzoeams MUHENKY U
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 MOIys
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, mnpeaesn
yIpyroii aedopmMaryu, MOIyib
KOHra, MOMEHT CHUJIBI OTHOCUTEIIEHO
OCH BpAIllCHHs, TICUO CHUIIBI, phIYar.

Ymems popmynupoBats 3akoH ['yka 1is
nedopmaliy pacTs>KeHUsS OJHOPOJIHOTO
CTEPKHS C TIOCTOSTHHBIM MONEPEYHBIM
CEUYEHUEM, YCIIOBUE
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paBHOBeECHs a0COJIFOTHO TBEPOTO Tea,
coOHpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

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

B TOM YHCIIE AJI ONpe/ieTICHUs Ipeiena
ynpyroi aedopmarium.

Onpeoensams Moaysib FOHra mpoBOJIOKH
Ha OCHOBAHHUHM PE3yJIbTATOB OMBITOB IO
PaCTSIKEHHUIO TTPOBOJIOKHA C TIOMOIIIBIO
Pa3IMYHBIX IO BEIMYUHE CHUII,
OLICHHUBATh A0COJIOTHYIO U
OTHOCHUTEIFHYIO MOTPEITHOCTh
u3MepeHHoro Mmoayis FOHra.
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Hcnonvzoeams HEpaBHOIUIEUUH pblYar
JUI YBEJIMUYEHUS 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. Cuiia TOBEPXHOCTHOTO
HATSHKEHUS. Kamunnspasie
siBJICHMS. JlaBieHue

MO/, MCKPHUBJIEHHON IOBEPXHOCTHIO
xkunkoctu. opmyna Jlammaca

Onepuposams NOHAMUAMU:
MOBEPXHOCTHOE HATSKEHUE,

K02 (pUIIMEHT MOBEPXHOCTHOTO
HATSOKEHUS, KaWJUISIPHBIC SIBJICHUS.
Ymems 3anuceiBaTh POPMYITY IS CHITBI
MOBEPXHOCTHOTO HATSKEHUS, 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 ISt
u3MepeHus kodppuireHTa

IMOBCPXHOCTHOI'O HATAKCHUA X KUJIKOCTH.

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

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

CHUJIBI, HEOOXOIMMOM 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 OTHOCHUTEIBHYIO
MOTPEINTHOCTh N3MEPEHHON BEITNIMHBI.

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

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

HACHIIIIEHHOTO Mapa OT TeMIIepaTyphl,
X HE3aBHCHUMOCTH OT 00beMa
HACHIIIIEHHOTO I1apa, COOupaTh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY.
IIpusooums npumepvl 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
TTOMOIILIO TAOJIMIIEI 3aBUCHMOCTH
JABJICHHS HACBIIIICHHOTO I1apa BOIbI
OT TEMIIePaTypPbl, OTHOCUTEITHHYIO
BJIQYKHOCTH BO3/yXa, a TAKXKE
a0COJIFOTHBIC ¥ OTHOCUTEIIHHEIC
MOTPENTHOCTH ITUX 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 nouisi. Pa3zHOCTH
MMOTEHIHAJIOB U HAPSHKEHUE.
N3mepenne HanpspKeHUS.
BosnbsT™eTp. Konaencarop.
DNEeKTPOEMKOCTh KOHAEHCATOPa.

[TapannensHoe

H I10CIaCA0BATCIIbHOC COCANHCHUC
KOHACHCATOPOB

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

Ymemwv BBIMUCIATH 3apsij KOHAEHCATOpa
10 €T0 JIEKTPOEMKOCTH

U HaNPSDKEHUIO, IPUMEHSITH (POPMYJIIbI
JUIS1 pacdeTa 3JIEKTPOEMKOCTH TIpU
MOCJIEI0BATENBLHOM | HapaJlIeIbHOM
COEAMHEHUH KOHIEHCATOPOB,
coOUpaTh IEKTPUUECKYIO 1IETIb.
IIpusooums npumepwi

MIOCJICI0BATEIBHOTO 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
HU3MEPEHHBIM 3HAYCHUSIM
HaIpsDKEHUS Ha HUX, OLICHUBATH
a0COJIFOTHBIC Y OTHOCUTENLHBIC
MOTPENTHOCTU U3MEPSIEMBIX
BeIIMYUH. Mcnonv3osamso
BOJILTMETP. Pewams 3aj1aun Ha
COEMHEHUE KOHACHCATOPOB

HToro mo pazneny 9

Paznen 3. DaekTrpoauHamMuKa.

3.1. M3yuenwme nporuecca 2 DJIEKTPUUECKUM 3apsi. Onepuposams NOHAMUAMU.
pa3psIKu KOHJICHCATOpa DeKTpUIecKoe moJie. ANEKTPUUCCKUH 3apsi, JIEKTPUICCKOE
(paKTHKyM) HampskeHHOCTh M IMTOTEHITHAT T0JIe, HANIPSHKCHHOCTD U TTOTCHITHAI
AIEKTpUUYECKOro mois. Pa3HOCTH 3JICKTPUYECKOTO TI0JISI, pa3HOCTh
NMOTEHUHANIOB U HanpspkeHue. J/]C  nmoreHumnanos u Hanpsbkenue, D/1C
HMCTOYHHUKA TOKa. M3MepeHune HMCTOYHHUKA TOKa, KOHIAEHCATOD,

HanpsbkeHus. BonsTMerp. 3JEKTPOEMKOCTh 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
JUISL TIOJTHOM (3aMKHYTOM )
AIEKTPUYECKON 1IeTH, BBIYUCIATh
3apsA]l KOHJAEHcaTopa IO €ro
AJIEKTPOEMKOCTH M HANPSKEHUIO,
coOUpaTh AIEKTPUUECKYIO 11ETIb.
Ilpusooums  npumepst  TOBENCHHUS
KOHJIEHCATOpa, BKJIIOYEHHOIO B IICMb
MOCTOSTHHOTO TOKA.

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

Cmpoumbs rpapuk 3aBUCUMOCTH CHUIIbI
TOKA OT BPEMEHU IPU 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
pa3psAKU 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
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3.2.

Onpenenenue
YAEIBHOTO
COMPOTUBJICHUS

Cuna Toka. Hampsbkenue. 3akoH Omnepuposams nouwsmusmu: CUIa

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

IIPOBO/IHUKA OT €T0 JUIMHBI U
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
AIIEKTPUYECKOE COMTPOTHRIICHHUE OTPE3Ka
IIPOBOJIOKH TI0 M3MEPEHHBIM 3HAYCHUSAM



CHUJIBI TOKA U HAPSKEHUSI.
Onpedenamp ynenbHOE CONPOTUBIICHNE
MaTepuaia MPOBOJIOKH 10 H3BECTHBIM
JUTMHE, TUaMEeTPy U COMPOTUBIICHHUIO,
OLICHUBATh A0COJIIOTHYIO U
OTHOCHUTEIHHYIO MOTPEITHOCTh
YJ€JIBbHOTO COMPOTUBIICHHUS.
Hcnonvzoeams MyIbTUMETP B pEeKUMax
BOJIbTMETpPA M aMmIepMeTpa, JIUHEUKY,
MUKPOMETP.

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

N3mepenne BOJIBT-
aMIIEpHOU
XapaKTEPUCTUKH
MOJTYTIIPOBOJHUKOBOTO
nuona (MPaKTUKYM)

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

[ToynmpOBOTHUKOBBINA U0

(Dnepupoeanua NOHAMUAMU .

IMOJYIIPOBOJHUK, CcOOCTBEHHAs )41

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

Ymems 00BACHATH IPUPOY
COOCTBEHHOW U TPUMECHOM
IPOBOJUMOCTH, CBOMCTBa P-N-
nepexoa, MPUHIIUIT JCUCTBHS
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HOJYIIPOBOIHUKOBOTO IM0/IA, €r0
(YHKIITMOHUPOBAHHE

IpY BKJIIOUYEHHUH B JIEKTPHUUECKYIO LEMb
IOCTOSIHHOTO TOKa B TMpPSIMOM H B

0oOpaTHOM  HaIlpaBJICHHH, COOHUpATh

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 3JICKTPUUECKYIO 1IeTh
MIOCTOSTHHOTO TOKA B MIPSIMOM U B
oOpaTHOM HanpaBieHUH. [Ipumenamo
paBuiia MOCTPOCHUsI TpaduKOB
3aBUCUMOCTEN (PU3HUECKUX
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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 U B OOpaTHOM HaIlpaBJICHUH
u UHmMepnpemuposamo 3Ty
3aBHCHMOCTD.

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

Y OTHOCUTEIBHYIO MOTPEIIHOCTh ITOU
(bU3UYECKON BEJIMYUHBI.

Hcnonv3oeams BOIBTMETP, aMIIEPMETP,
NEPEMEHHBIN PE3UCTOP, MAKETHYIO
1aTy, NOJyIpPOBOJHUKOBBIN AUO/I.
Pewams 3anaun Ha LIETIH TIOCTOSIHHOTO
TOKa IIPU HAIUYUU B HUX HJI€ATTLHOTO
Mo

86



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 1ose KaTyuku ¢
TOKOM

CyNEPHO3ULIHUA MAaTHUTHBIX IOJIEH.

XapaKkTeprCTUKA JACSITCITBHOCTH
oOydJaronumxcs

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,
coOUpaTh IKCIEPUMEHTATILHYIO
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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MAarHuTHOTO TOJIsA, CO3/1aBAEMOr0 Ha
OCH COJICHOHJIA TP CYIIEPIO3ULIUN
MAarHUTHOTO MOJIA 3€MJIM U MAaTHUTHOTO
TIOJIS1 COJIEHOU/1A, B 3aBUCUMOCTH OT
CHUJIbI TOKA B BUTKAX COJICHOUJIA 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 (pU3ndecKoi
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
M0JI€ MOCTOSIHHOTO MarHuTa

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

C MPEAYCTAaHOBJICHHBIM ITPOTrPAMMHBIM
oOecrieueHrueM JyIsi U3MEpPEHUs
BEJIMYMHBI 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 M TOYKOW W3MEpPECHUN U
unmepnpemupogams  ITOJyYECHHBIE
pPE3YIBTaTHI.

Cmpoumsb 3KCHEPUMEHTAIBHO Tpaduk
3aBUCUMOCTH  MOZYJISI ~ MarHUTHOM
VHIYKIAH MAarHUTHOTO OIS
IIOCTOSIHHOT'O MarHuTa

Ha €ro NpoJ0JIbHONM OCH CHMMETPUHA OT
PACCTOSIHHS MEXY LICHTPOM MarHuTa u
TOYKOW U3MEPEHUI (C y4yeToM
a0COJIOTHBIX MOTPEUTHOCTEH
MU3MEPEHHBIX (PU3UYECKUX BEJTUUHH).
Hcnonvzosams TUIHHIPUYECKUN
MOCTOSIHHBIA MArHUT, JIMHEUKY.
Pewams 3anaun Ha IPUMEHEHHE
MIPUHIINIA CYTIEPIIO3UIIUNA MAaTHUTHBIX
MoJIen
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1.3.

Hab6mronenue
MarHUTHOTO
THCcTepe3nca
(TIpakTUKyM)

MarnutHoe 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 U3MEPEHUS
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
¢ GeppOMarHUTHBIM CEPACTYHHKOM OT
CHJTBI TIPOTEKAOIIETO Yepe3 KaTyIIKy
TOKa (C y4eTOM aOCOIOTHBIX
ITOTPEIIHOCTEN N3MEPEHHBIX
(bU3UYECKUX BENUYHH). Mcnonv3o8ams
71a00paTOPHBIN HCTOYHUK MTUTAHUS
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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 UCTOPUIO 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 JJICKTPOABUI'ATCIIC
IIOCTOAHHOT'O TOKA U JUHAMO-MAaIllIMHC
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1.5.

N3yuyenue paboThl
ANEKTPOJBUraTENS H
JMHAMO-MAaIIHBI

(4acTsb 2) (MpakTHUKyM)

[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 CUJIbl 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
00BACHEHHSI IPOBOJIUMOTO
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 UHMEpPNpemupos8anms
NOJIyYEHHbIE PE3YJIbTATHI.

Hcnonvzosams AIEKTPOMOTOP,
71a00paTOPHBIM HMCTOYHUK MHUTAHUS,
peocTar, MyJIbTUMETP
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Pa3nen 2. KoJsie0anus v BOJIHEBI.

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

. " JacToTa Kojebanuii. Ymemow

IUTAHIPAYECKOM [lepron u yacToTa KoJIeOAHHIA.
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
MTOBEPXHOCTH OT PAJNYCa €€ KPUBHU3HBI.
Hccnedosams 3aBUCUMOCTH TTEpUOA
KOJIeOaHMI IMHEWKU Ha
HUJIMHAPUYECKON TOBEPXHOCTU 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
TrapMOHUYECKHUX KOJICOAHMIM.

Pewamyv 3anaun Ha TApMOHUYECKHE
KOJICOaHUS
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2.2. H3yueHue 3aBUCUMOCTH 2 ["apMonnyeckue KoaebaHusl. Onepuposams NOHAMUAMU.
aMIUTATYbI KOJIeOaHU I AMIUINTY /A, IEPHOL M 4acTOTA rapMOHUYECKHE KOJIeOaHus,

102



MPY’>KUHHOTO MasiTHUKA KoJIe0aHMil. aMIUIMTYJa, IIEPUOJ U 4acTOTa

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

(IpaKTHKYM) KOJICOaHUSX.
Ymemvb 0OBICHITH 3aTyXalOIINE

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

Dopmynuposams TUTIOTEY O XapaKTEPE
3aBHCHUMOCTH aMILUTUTY/bl KOJeOaHu!
IIPY’KUHHOTO MasATHUKA OT BPEMEHH IIPU
Hajau4uu 3aTyxanus. Cmpoums rpaduk
3aBUCUMOCTH AMIUIATYIbI 3aTyXArOIIUX
KOJICOaHHI MasiTHUKA BPEMEHU U
JMHEapU30BbIBATh 3Ty 3aBUCUMOCTS (C
Y4eTOM a0COJIFOTHBIX MOTPEIIHOCTEN
U3MepseMbIX (U3HUUECKUX BEJIMYMH).
Ipumensimo IpaBUiIa NOCTPOCHUS
rpaMKOB 3aBUCUMOCTEH (PU3HMUECKUX
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
WHJIYKTUBHOCTH
(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 KaTYIITKA
WHIYKTUBHOCTH, BKIIFOUCHHBIX B IICTIh
CHHYCOUJIAJTFHOTO TIEPEMEHHOTO TOKA,
coOUpaTh IEKTPUUECKYIO LIETIh
(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 TOAABAEMOTO
Ha BXOJI IIENK TEPEMEHHOTO
HaIPSHKEHUS! TOCTOSIHHON aMIUTUTY/IbI.
Cmpoums TpaduK 3aBUCUMOCTH
aMIUTATYAbl HAMPSDKEHUS. Ha PE3UCTOPE
OT YacCTOTHI 110/IaBA€MOT'0 Ha BXOJ IIETIH
MIEPEMEHHOTO HANIPSIKEHUS IOCTOSHHOM
aMIUTATYABI (C y4€TOM aOCOIOTHBIX
MOrPEUTHOCTEN U3MEPSEMBIX
(bU3UYECKUX BEJIMYWH).

Ilpumensms TpaBWIA  MOCTPOEHUS

rpaMKOB 3aBUCUMOCTEH (PU3UUECKUX

BEJINYMH JIPYT OT Apyra.

Hccnedosams 3aBUCUMOCTD aMILTUTYIbI
HanpsHKEHUST Ha Pe3UCTOPE OT YaCTOTHI
M0JIaBa€MOr0 Ha BXO/I LIENH
MEPEMEHHOTO HAIPSKEHUSI TTOCTOSTHHOM
aMIUTATYbl U UHMEPRPEMUPO8AmMb
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
4aCTOTbI, OCHMIUIOrpad) WA BOJIBTMETP
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. [lonepeyunsie 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

Onepuposams 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 TIPOIOTBLHBIMU
BOJTHAMH.
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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],
uHTephEepeHITNN U TUPPAKIIUU BOJIHBI.
Onpedensims Ha CIyX 3BYKH BBICOKHX
Y HU3KUX YaCTOT, TOHAJIbHBIE 3BYKH H
UTyMBI.

Pewambs 3anaum 0 3ByKOBBIX BOJTHAX

2.4.2. OcuuwmiorpamMmma H 1 ITepuon, yactora, CKOPOCTh Onepuposams noHAmMusMU. BbICOTA
CIIEKTP TTACHBIX PacnpoCTPaHEHHs U UTHHA BONHBL  1o4a 06epTOHBI, TEMOD 3BYKA, CIIEKTD
3BYKOB (ITPAKTHUKYM) CxopocTb 3ByKa. | pOMKOCTBH 3BYKa.

3BYyKa, OCHUJIJIOTpaMMa.
Bricora Tona. O6eptonsl. TemOp yKa, ot p
3BYKa. CHGKTp 3BYyKa Ymemo O6’bHCH$ITB, Kakasd I/IH(l)OpMaLII/IH

COJIEPKUTCS B OCLMILIOTpamMMe, a
Kakasi B CIIEKTpe, COOMpaTh
DKCIEPUMEHTAIIbHYIO YCTaHOBKY.
Ilpusooums npumepsbl TPUPOTHBIX
IIPOIIECCOB U TEXHUYECKUX YCTPOMCTB,
KOTOPBIE T€HEPUPYIOT TOHAJIbHBIE
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3BYKH U IIIYMBbI, UX OCLHJIJIOTPaMM |
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 ocuiuiiorpaMmmbl 1
CHEKTPBI PA3IMYHBIX TJIACHBIX 3BYKOB
OJIM3KUX YacTOT U
UHmMepnpemuposams TN
OCIIJIJIOTPAaMMBI U CIICKTPHI.
Onpeodensms 10 OCUUILIOTPaMMaM |
CIIEKTpaM aMILIUTY bl 3BYKOBBIX BOJIH,
JaCTOTBI X TOHOB U 00EPTOHOB,
OIICHUBATh A0COJIIOTHBIC H
OTHOCHUTEJIHHBIC 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 MexaHU4eCcKasi BOJHA Kak
CyMMa JIByX BOJIH, O€TyIIUX B

IIPOTUBOIIOJOKHBIX HAIIPABJICHUAX.

[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.
Pe3oHaTOpbI ¢ OTKPBITBIMU U
3aKPBITBIMU KOHIIAMU. Y CIIOBUSA
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 npumepsi 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 W 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
CaMOJENbHBIN aKyCTUYECKUN PE3OHATOP
(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 OCHOBHOTO TOHA
Y TIEpBOro 00epTOHA 3BYKOBOM BOJIHBI
OT BBICOTBI BO3JIYIIIHOT'O CTOJIOA B
npoOupke (C yueToM aOCOMIOTHBIX
MOTPEUTHOCTEN U3MEPSIEMBIX
(bU3MYEeCKUX BEJIMYWH).

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. V3mepeHnue 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 SBJICHUI, B KOTOPBIX
HaOJII0/Ial0TCS SABJICHUSI OTPAXKCHUS U
IPEJIOMJICHUS CBETA.

Ipumenamo 3aKOHBI PETOMIICHUS
CBETA.

Cmpoums XOI JIy4ed Ipu
NpeIOMIICHUH CBeTa  Ha
MOBEPXHOCTH.

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

Onpedensims TOKa3aTellb MPEIOMIICHUS
Marepualia MI0CKoNnapawieIbHOMU
MJIACTUHBI, OLICHUBATH A0COJIOTHYIO U
OTHOCHUTEJIbHYIO MTOTPEIIHOCTh
U3MEpPEHHON (PU3NUECKON BEITUIMHBI.
Hcnonvzosams na3epHyIo yKa3Ky,
JIMHEUKY.

Pewamo 3aJa4M Ha IIPCIOMJICHUC CBCTA
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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, a0COJIIOTHBIN M
OTHOCHUTEIbHBIN I10Ka3aTcCJIb
IMPCIIOMJIICHUS, HpGJIOMJ'IHIOHII/If/'I Yo
IIPU3MBEI.

Ymemw» paccunThIBAaT MUHUMAIBHBIN
YI0JI OTKJIOHEHHS JTy4a TPEYTrOJIbHOU
PaBHOCTOPOHHEHN MTPU3MOM, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY.
Ilpueooums npumepvl ONTUYECKUX
MPHUOOPOB, B KOTOPHIX IPUMEHSIOTCS
MPETIOMJIIAIOIINAE TPU3MBI.
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Ilpumensamy 3aKOHBI TPETOMIICHHS
CBETA.

Cmpoumbs X011 Ty4eu B TPEYrOJIbHOU
PABHOCTOPOHHEN MTPU3ME B CIy4dae
IIPOU3BOJILHOTO HAIIPABJICHUSI NIaICHUS
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 MaTepralia MPU3Mbl,
OLICHMBATh a0COJIOTHYIO U
OTHOCHUTENBHYIO ITOIPEIIHOCTD
U3MEpPEHHON (PU3NYECKON BEITUMYMHBI.

121



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 OTpakeHUE, IpeleIbHbIN
yroiu HIOJIHOTO BHYTPEHHETO
OTpa’KEHUSI.

Ymems popmynupoBaTh ycioBue
BO3HMKHOBEHUS [TOJIHOTO 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 OTPaKEHHUSI.

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 OTPaKEHHUSI

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
BHYTPEHHEI0 OTPa)kKeHUsI, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
Ilpusooums npumepsi ONTUIECKUX
pUOOPOB, B KOTOPBIX TPUMEHSIOTCS
MPEJOMJISIOIIME TPU3MBI U
UCIIOJIb3YETCS SIBJIEHUE TIOJTHOTO
BHYTPEHHETO OTPAKEHUS.

Cmpoumbs X011 1y4a B TPEYrOJIbHON
MPU3ME C YY€TOM BO3MOXKHOTO TIOJIHOTO
BHYTPEHHETO OTPAXKEHUS JTyyYa.
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
MaTepralia 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.

Pewams 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 ONTHYECKAs OCh,
doxyc, POoKyCHOE pacCTOSIHHE,

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

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

napaiakc.

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

MPUMEHSIOTCS] COOMPAIOIITHIE JINH3BI.

Ipumenamo popmMyTy TOHKOW JTHUH3BI.
Cmpoumbs X011 pa3TUYHBIX JIy4eil B
TOHKOM coOuparoniei JInH3e.
Uccnedoosams BOZBMOKHOCTD
npumeHeHus r¢dexTa napaaiakca
JUTSL OTIPEICIICHUSI TIOJI0KCHHUS
M300paKEeHHSI 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
M300paKEeHHsI TOYSUHOT'O NCTOYHHKA
CBETa, OIICHUBAThH A0COTIOTHYIO
OTHOCUTEJIBHYIO MOTPEITHOCTh

M3MEPEHHON (DU3NYECKOU BEITUIMHBI.

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, PACCCHUBAIOIIAsl JINH3A,
MHHUMBIN HCTOYHUK CBETa, MHIMOE
U300pakeHue.

Ymems 3anuceiBaTh PopMyIly TOHKOM
JIMH3BI JJIS CITy4dasl pacCeUBAIOIIEH
JIMH3BI, COOMPATh IKCIEPUMEHTATBHYIO
YCTaHOBKY, I10JIy4aTbh I€MCTBUTEIIBHOE
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[Toctpoenue nzobpakeHuit TOUKH  H300pakeHUE B PACCEUBAIOIIEH JIMH3E
¥ OTpE3Ka MPSIMOI B COOMPArOIINX
Y PACCEHMBAOIINX JIMH3aX U UX
CHCTeMax

MyTEM CO3/IaHUS C TTOMOIIIBIO
coOuparoie TMH3bI MHUMOTO
MCTOYHHKA JIJI1 PACCEUBAIOIIEH JTUH3HI.
Ilpusooums npumepsi ONTUIECKUX
pUOOPOB, B KOTOPBIX IPUMEHSIOTCS
pacCenBarOIINE JIMH3bI U CUCTEMBI JIMH3.
Ipumensmo GopMyTy TOHKOM JTUH3BI
ClIy4as pacCeuBarONICH JIMH3HI.
Cmpoumsb X0 pa3IUYHBIX JIy4el B
TOHKOM PacCEUBAIOILIEH JIMH3E,
M300paKeHUE TOYKHU U OTPE3Ka MPsSMOn
B COOMPAIOIINX U PACCEUBAIOIINUX
JMH3AX U UX cuctemax. Mccieoosamy
XOJl JIy4eil uepe3 paccerBaroIlylo
JIUH3Y, a TAKKE B CUCTEME, COCTOSIIIECH
U3 COOMPAFOIICH 1 pacCerBarOIICH JINH3
MIPU UX PA3IUNIYHOM B3aUMHOM
PACIOJIOKEHUH U UHMEPNPEMUPOBATND
MOJTYYEHHbIE PE3YIIbTATHI.

Onpedensimsb HOKYCHOE pacCTOSHUE
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paccenBarolleil TMH3bI HA OCHOBAHUU
PE3yJAbTATOB SKCIIEPUMEHTOB MO: 1)
HAOJIOICHUIO 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 JIUHBI
BOJIHBI JITA3€PHOTO
U3JIYYCHHUS C TIOMOIIBIO
cxeMsl FOnTa
(IpaKkTUKyM)

Hurtepdepenius ceera.

KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOACHUS
MaKCUMyMOB 1 MUHAIMYMOB B
uHTEepHEPEHIIMOHHON KapTUHE OT
JIBYX KOT€PEHTHBIX HCTOYHUKOB.

Onepuposams HOHAMUAMU:
uHTepdepennus, uHTEphEepeHIIMOHHAST
KapTHUHA, KOTEPEHTHbIE HCTOYHUKH,
UHTepPEpEHIIMOHHAsT CcXeMa, CcXema
IOHra.

Ymemw 3anuceiBaTh YCJI10BUA
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[Tpumepsl KJIACCUUECKUX HAOMIOJEHUS  MaKCHMYMOB U
MHTEP(DEPCHIHOHHBIX CXeM MHHHMYMOB B MHTEPhEPEHIMOHHOM
KapTUHE OT JBYX  KOIE€pPEHTHBIX
UCTOYHHKOB, coOuparpb
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsi IPUPOTHBIX
SABJICHUN U TEXHUYECKUX YCTPOMUCTB, B
KOTOPBIX HaOJ01aeTCsl (IPUMEHSETCS)
SBJIEHUE UHTEP(EPEHLINH.

Ipumensimo ycnoBusi HaOJIIOICHUS
MaKCUMyMOB U MUHMYMOB B
UHTEeP(PEPEHIITMOHHOMN KapTHHE.
Cmpoumsb X011 «JTy4ei» 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 MOMOLIbI0 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 mo pazneny 19

Pasznen 3. KBanToBasi pusuka.
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3.1.

W3ydenne crekrpa
CBETa Pa3IUYHbIX
UCTOYHHUKOB C
TIOMOIIHIO

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 DSHEPrUM  aToMa,
U3Iy4eHue | TmorjouieHne (OoToHa,
CHEKTp U3JIy4YEHUsI, CIEKTPOCKOTI.

Ymemw 3anucriBaTh YCI0BUA
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W3nydenne 1 norjiomneHne HaAOJI0/ICHUS TTIABHBIX AU(PPAKINOHHBIX

(OTOHOB IIpu Mepexoje aroma MAaKCHUMYMOB IIpH [TaJICHUU

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

MEepexXoJie aToMa C OJTHOTO 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 UHMEPNPEemupos8amy
MOJTYYCHHBIC PE3YJIBTATHI.

Onpedensims JJTAHBI BOJH U3TYYEHUS
Pa3UYHBIX UICTOYHUKOB II0
pe3ynbTaTam HabJI0ICHUS
Tu(PaKIIMOHHON KapTUHBI, JaBaeMOi
TUu(PaKIIMOHHON PEIIeTKOM,
OIICHUBATh A0COJIOTHYIO U
OTHOCUTEJILHYIO TOTPEITHOCTh
U3MEpPEHHON (PU3NYECKON BEITUYMHBI.
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
3aBUCHUMOCTH
MHTCHCUBHOCTH
CBCUCHHS CBETOIMO/IA OT
CHUJIBI TPOTEKAIOIIETO
yepes Hero ToKa
(IpakTUKyM)

CBeToanoi, YHTEHCUBHOCTD
U3ITydeHusi, JOTOH, JIEKTPOH

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

Ymems OOBSICHATH B yIPOIIEHHOM 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
MPOTEKAIOIETO Yepe3 Hero TOKa.
Hccneoosams 3aBUCUMOCTD
WHTEHCUBHOCTHU U3ITy4YCHHS CBETOIUOA
OT CHJIBI MPOTEKAIOIIIETO Yepe3 HETO
TOKA U UHMePNpemuposams
MOJIy4eHHBIC pe3ynbTaTel. 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 MYJIBTHMETP)
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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
MIPUHLNI I€UCTBUS CBETOANOA,
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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,
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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 WM paBHOM JUIMHE BOJHBI, Ha
KOTOPYIO PACCUUTAH OCBEIIaeMbIi
CBETOJION).

Hcnonv3o6ams CBETOIUOBI PA3HBIX
IIBETOB (KpacHBIE, 3€JICHbIC U CUHHUE),
1abopaTopHBIi OJIOK TUTAHUS,
MYJIBTUMETP.

Pewams 3anaun Ha poTodPpdhexT

Hroro no pazneny 5
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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