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IHHOACHUTEJIBHASA 3AIIMCKA

Hacrosimas pabovast mporpaMMa Kypca BHEYPOUHOH AesTenbHOCTH «OCHOBBI
(GU3NYIECKOro IKCHEPUMEHTay (Jlajgee — mporpamma) paspadoTaHa B COOTBETCTBUU
c TpeboBaHUSIMH (eaepatbHOrO TOCYAAPCTBEHHOr0 OOpa30BaTEIbHOIO CTAaHJAPTa
cpemHero obmero oOpasoanus (maiee — DPIrOC COO) [1, 2] u HampaBicHa
Ha OpraHu3aluilo0 00y4YeHHs] B (PU3MKO-MATEMATHUYECKOM NpOo(uie B COOTBETCTBUU
c TpeboBaHusIMH (eaepaibHOM 00pa30BaTEIbHOM MPOrpaMMBbl CPEIHETro OOIIero
obpazopanus (POIT COO) [3].

Peanu3zanus nporpaMMbl MOXKET COAEMCTBOBATH TOCTUKEHUIO 00YYarOIMMHUCS
mIaHupyembix  pe3ynbtatoB  ocBoeHus DOII COO, pa3BuUTHIO JIMYHOCTH
oOyuaromuxcsi, (OPMUPOBAHUIO M YAOBJIETBOPEHUIO MX COLMAIBHO 3HAYMMBbIX
MHTEPECOB U MOTPEOHOCTEH, caMopead3alid OOyYaloluXcsl 4Yepe3 Yy4yacTue
BO BHEYPOUHOU AesATeNbHOCTU. OAHON U3 BO3MOXKHBIX (DOPM peann3aiuy NporpaMmMbl
ABIIeTCA  KpyXoK. [lporpamma MoOKET pealn30BBIBAThCS 00pa30BaTEIbHON
OpraHM3aIfel CaMOCTOSTENTFHO JMOO Ha OCHOBE B3aWMOJCHUCTBUS C JIPYTHMH
OpraHU3alUsIMU, OCYLIECTBISIOIIUMU 00pa30BaTENIbHYIO AESITETbHOCTb.

[Iporpamma Kkypca BHEYpOUHOU AesATeNbHOCTH «OCHOBBI (PU3NYECKOTO
SKCIIEPUMEHTa» TpenHasHaueHa i peanm3amuu B 10-11 knaccax W HampaBieHa
Ha  JOCTH)KEHHE  COOTBETCTBYIOIIMX  PE3YyJbTaTOB, c(opMyITUPOBAHHBIX
B (QeaepanbHOil pabouell mnporpamMme MO0 ydyeOHOMY mpeaMery «Du3znkan
(YriryOJieHHBIN YPOBEHb ).

[Tpu n3yuenuu GU3UKKN Ha YTIIyOJIEHHOM YPOBHE peali3alus dTUX TMPUHITUTIOB
0asupyeTcsi Ha HCIOJIb30BAHUU CAMOCTOSITEIBHOTO YUYEHUYECKOTO SKCIEPHUMEHTA,
BKJIIOYAIOLIETO, B TOM 4YHCIe, paboThl (u3MyecKoro mnpaktukyma. Ilpu sTom
noJ paboTamMu MPaKTUKyMa MOHUMAETCS CAMOCTOSTEIBHOE UCCIEeIOBAHUE, KOTOPOE
MIPOBOJIUTCA TIO PYKOBOJCTBY CBEpPHYTOro, OOOOIIEHHOro BHAa 0€3 TMOIIaroBou
MHCTPYKIMU. B pesynbpTare obecrneynBaeTcsl OBIaJCHUE O0YJarOIMUMUC YMECHHUSIMH
MPOBOAMUTDH MPSIMbIE M KOCBEHHbIE M3MEPEHUs], UCCIIEI0BAaTh B3aUMHBIE 3aBUCUMOCTH
ABYX (PU3MYECKUX BEJIMYMH M OCYIIECTBISATH IOCTAHOBKY OIBITOB IO MPOBEPKE
OpEeIOKEHHBIX TUIOTE3. Bee 3TO crnocoOCTBYET TOCTUKEHUIO OJAHOM M3 OCHOBHBIX
nene m3ydeHus (PU3MKH Ha YpOBHE CpeAHEro oOliero oopa3oBaHUsi — OBIAIECHUIO
OoOy4arolMMUCS METOJaMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUA M IPOBEICHMUS
(Gu3NYECKUX FKCIIEPUMEHTOB, aHAIN3a U UHTEPIIPETAMKA UH(POpMALIUY, OTIPEAETICHHS

AOCTOBCPHOCTH IMOJYUYCHHOI'O pE3yJjibTaTa.



AKTyaJqbHOCTh pEaM3allii JaHHOM MPOrpaMMbl  OIpPEAEISETCS  TEM,
YTO €€ OCBOCHHE TNO03BOJSET OOydYalIIMMCS Ha MPAKTUKE O3HAKOMUTHCS
C pa3IUYHBIMU (PU3UYECKUMH SBJICHUSIMHU, SKCIEPUMEHTAIBHO U3YUYUTh Pa3IUnyHbIC
du3nueckue 3aKOHOMEPHOCTH, YIIIYOUTh CBOM TEOPETUYECKHE 3HAHHUS, PA3BUTH
MMEIOIIUECS] U TPUOOPECTH HOBBIE MPAKTHUECKHE YMEHUS U HABBIKM B OOJACTH
IUTAHUPOBAHMSI, TIOATOTOBKH, MPOBEACHUS, aHAIN3a U UHTEPIIpeTalun (pUu3ndaeckoro
AKCIIEPUMEHTA.

[Iporpamma nmaer oOydarOIMMCS BO3MOXKHOCTb HPHOOPECTH MPAKTUYECKHMA
OMBIT PadOTHI ¢ TAOOPATOPHBIM 00OPYIOBAHUEM, OBJIAJIETh KOHKPETHBIMUA PUEMAMHU
HCCJIEIOBATENbCKOW  IEATEIbHOCTH  HAYMHAIOMIET0  (PU3HKa-IKCIIEPUMEHTATOpA,
c(OpMHUPOBATH HABBIKM OLIEHKH MOTPEUIHOCTEN pe3ynbTaToOB U3MEPEHUS (PU3NUECKUX
BeIMUMH. Peamu3anus mnporpamMmsl  CO3Aa€T  YCIOBUS A (DOPMHPOBAHMS
y 0Oy4Yaromuxcs HECTAHIaPTHOTO KPEATUBHOTO MBIIUIEHUS, COIEUCTBYET Pa3BUTHIO
WHIUBUYAIBHOCTH  CYXXJIECHHMH,  (OPMUPOBAHUIO  KYJIbTYpbl ~ 0OOCHOBaHUS
COOCTBEHHOI'O MHEHHSI U1 CBOOOIbI €0 BHIPAXKEHUSI.

[Iporpamma MoskeT ObITH BOCTpeOOBaHA OOYUYAIOIIMMHUCS, KOTOPbIE HMEIOT
MHTEPEC U MOTUBAIIMIO K YIITyOJICHHOMY U3YUEHHUIO (PU3UKU U MAaTEMATHUKH, TOTOBSITCS
K Y4aCTHIO B OJJUMITMAJaX IIKOJbHUKOB MO (PU3UKE, B pAMKAX KOTOPBIX MPETYCMOTPEH
MPAKTUYECKUN TYP.

[Iporpamma mpecnenyeT He TOJbKO 00pa30BaTeIbHbIE, HO U BOCHHUTATEIIbHbBIE
LEIU, IIOCKOJIBKY COOTBETCTBYET HJAECE OKOJOTM3allMM W HJAEE NPUKIATHOU
HAIIPaBJIEHHOCTH, KOTOpbIE, B YMCIIE APYTUX HJEH, INOJIOKEHbI B OCHOBY Kypca

¢usuku, nzydaemoro Ha crynenu COOQO.

BapuaHnTtsl peanu3zanuu nporpaMmMbl 4 GOpMbI NIPOBEACHUSA 3AHATUI

Peanmszanust mporpaMmbl - IIpeAmoNiaraeT  COYETaHHE Pa3IMYHBIX — (QopM
TPYNIIOBOM pabOThI (CAylmIaHWe JIEKIMH, MUCKYCCHs, MOHTQX SKCIICPUMEHTABHBIX
YCTaHOBOK, TTPOBEICHNUE (PU3NICCKUX U3MEPEHHI MO PyKOBOJICTBOM IPEIO1aBaTEIIs)
U WHIUBUIYAIIbHOW pabOThl (BBIMOJTHEHHUE CaMOCTOATENBHBIX pabdoT u pabor
IPaKTUKyMa, 00pabOTKa W HMHTEPIIPETAIUs Pe3yiIbTaTOB (U3HUYECKUX H3MEPEHU).
Hcnonp3oBanne Takux GopM padOTHI TOMOTAET Pa3BUBATh y OOYYAIOIINXCS, C OTHOM
CTOPOHBI, HABBIKM BOCIPHUATHS HOBOW HWH(pOpMAIMM TMPU Pas3TUdHBIX (GopMax
€e Mmoja4u, a ¢ APYrod CTOPOHBI — aKTUBHOCTH, CAMOCTOSITEIBHOCTh M TBOPUYECKOE

Hayayno. B nenom peanuzanus JaHHOW MPOrpaMMBbl JIOJKHA MOJIOKUTEIBHO



CKa3bIBaThCS KaK Ha aKTyaJlu3alWd 3HAHUM, YMEHHM M HaBBIKOB OOYyYarOIIHUXCS
B paMKax uX npeanpodhecCuoHaTbHON TEXHOJIOTHIECKON (MHKEHEPHOW) MTOATOTOBKH,
TakK U Ha COIMATIbHOM (POPMUPOBAHUU JIMYHOCTH OOYHAIOIITUXCS.

[Iporpamma kypca paccunTana Ha 68 4acoB, B paMKax KOTOPBIX MPEyCMOTPEHBI
Takue PopMbl paboT, KaK JIEKIIMH, CAMOCTOATEIbHBIE PAOOTHI U PabOTHI MPAKTUKYMA.
B xone camocTosiTenbHBIX paboT oOydaromuecss Mo KOHTPOJEM IpernojiaBarenis
3aKpEIUIAIOT HOBBIE 3HAHUS, OTPA0aTHIBAIOT ONPEACICHHbIC YMEHHSI U HaBBIKU. PaboThI
OpaKTUKyMa  MOApPa3yMEBalOT  CAMOCTOSTEIBHOE  pEHIeHHE  O0y4YaroUIMMUCS
HKCIIEPUMEHTAIIBHBIX (PU3MUECKUX 3a7ad. TemaTuka paboT MpakTUKyMa U MOPSIOK
UX CJIEJJOBaHUS COOTBETCTBYIOT CTPYKTYPE TEMAaTHUECKOTO IIAHUPOBAHUS (heiepaibHOM
paboueii mporpamMmebl 1o yueOHoMy npeamMeTy «Dusrkay (yriryOJeHHbIH YPOBEHB).

[Iporpamma paccuuTaHa Ha peajM3allMil0 B TEUCHHE JABYX JET OOydeHus
B 10-11 kmaccax mpu IpOBENCHMM 3aHATUN OJWMH pa3 B Hemento oobemMoMm 1 dac
kaxaoe. [lo ycMOTpeHUIO yduTelNss TOPSANIOK CJICAOBAHMS 3aHATUNA MOXKET OBITh
M3MEHEH, @ HEKOTOPbIE MOTYT OBITh HCKJIFOUEHBI.

JlonyckaeTcst peanu3alys 4acTH MporpamMmbl B TEYEHUE OHOTO y4eOHOTo roja —
u1st oOyvaromuxcst Tojbko 10-ro unu tonbko 11-ro kimacca. OHAKO B 3TOM ciyyae
npu pabote ¢ oOydaromuMmucs 11-ro kimacca peKOMEHyeTcsl HauMHaTh M3JI0KEHHE
y4eOHOro Marepuajga C TpPOBEICHUSI 3aHATUN, HANpaBIEHHbIX HAa OCBOEHUE
00y4aroIIMMUCS OCHOBHBIX ITIPUEMOB U METO/I0B 00PAaOOTKH PE3YIbTATOB (DU3UUECKUX
MU3MEPEHUN M OIEHKH morpemHocteii. s sToro pekomenmyercs: 1) MpoBeCTH
B kitacce 3aHaTust Ne 1, Ne 3 u Ne 5 u3 nporpammsl 10-ro kiacca; 2) 3a1ath Ha JI0M
BoInosHeHKE 3aanuii Ne 2, Ne 4 i Ne 6 u3 mporpammsr 10-ro kinacca; 3) B AajibHEHIIIEM
cienoBath nporpamme 11-ro kiacca, UCKIIOYMB U3 HEE, MO0 YCMOTPEHUIO YUYUTENs,
Kakue-Jm00 Tpu 3aHsaTus (Hanpumep, Ne 16, No 17, No 18).

Bo3moskHO Takke ocBoeHne odydarommmucs 11-ro kiacca mogHoM MporpaMMBl
MIPU YCJIOBUY TIPOBENICHUS 3aHATUHN J[Ba pa3a B HEAEII0 00beMOM 2 Jaca Kaxaoe.

Psn pabGor mpakThkymMa (Ha YyCMOTpPEHHE YYHUTENs) MOXKET OBITh 3aJaH
oOydaromuMcsi Ha JIOM JJs CaMOCTOSITEIbHOTO BBIMIOJIHEHUSI C TOCIEAYIOIINM

KOHTPOJIEM U 06CY)K)1€HI/ICM IMOJIYUYCHHBIX PC3YJIbTATOB.

B3aumocssss ¢ peaepabHoil padoyeil MPOrpaMMoi BOCIMTAHUS
[Iporpamma pazpaboraHa ¢ ydeToM pekoMmeHaanui denepanbHol pabouei
IIPOTPaMMbl BOCIIMTaHUA. B 4acTHOCTH, OHA YYHTBHIBAET IICUXOJIOTO-IIEIarOTHYECKNE

0COOEHHOCTH COOTBETCTBYIOIIECH BO3PACTHOMN KaTeropruu 00yUdaroIIuXCsl.



[IporpaMMa COOTBETCTBYET TaKUM IEJISIM BOCIUTAaHUS OOydaromuxcs,
KaK pa3BUTHE JUYHOCTH, CO3/IaHHE YCIOBHUH JIJIsl CAMOOTIPEACIICHUS M COLMATH3AIIH.

[Iporpamma coAeicTByeT pEUICHUIO CIEAYIONIMX 3aJad  BOCIUTAHUS
OoOy4JaronMxcs: YCBOCHUE 3HAHUH, HOPM, JTyXOBHO-HPABCTBEHHBIX IIEHHOCTEH,
Tpaaulni, KOTOpbIE BRIPAOOTAIO POCCHIICKOE 001IeCTBO; (OPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX  OTHONIIEHWH K OTHM HOpMaM, IICHHOCTSIM; MNPUOOpETCHHE
COOTBETCTBYIOIIETO 3TUM HOPMaM, IEHHOCTSIM, TPAIUIIUSAM COLIMOKYIBTYPHOTO OIBITA
MOBECHUS, OOIIECHUS, MEXJIMYHOCTHBIX U COLUAIBHBIX OTHOIICHUM, MPUMEHEHUS
MOJIYYCHHBIX  3HAHWM;,  JOCTW)KEHHUE JIMYHOCTHBIX  PE3yJbTaTOB  OCBOCHUS
oO1ieo0pa3oBaresibHOM mporpammbl 1o ¢uszuke B cootrBeTrctBUM ¢ OI'OC COO.

[IporpaMma COOTBETCTBYET CIIEIYIOINM OCHOBHBIM HAIPABICHUSM BOCTTUTAHHSL.

1) TpymoBoe BOCHHTaHHWE — BOCHHTAHHE YBAKCHUSA K TPYIy, TPYASIIHMCS,
pesynbTaTam Tpynaa (CBOEro W JPYyTrUxX JIIOJCH), OpUEHTalus Ha TPYIOBYIO
TESITENIbHOCTb, nojgyuyeHue  npodeccuu,  JIMYHOCTHOE CaMOBBIPAKECHUE
B TPOAYKTHMBHOM, HPAaBCTBEHHO JOCTOWHOM TpYyJI€ B POCCHICKOM OOIIECTBE,
JOCTHUKEHHE BBINAIONINXCS PE3yabTaTOB B NPOGECCHOHATBHONU AEATEeIHbHOCTH.
LleneBpIMH OpHEHTUpPAMH SIBISIOTCA: (OPMHUPOBAHHWE OCO3HAHHOW TOTOBHOCTH
K TOJYYEHUI0 MPOPECCHOHAIBHOTO 00pa30BaHUs, HEMPEPHIBHOMY OOpPa30BaHUIO
B TE€UEHHE XKM3HU KaK YCIIOBUIO YCHEIIHOM MpodeccHOHAIbHON M 00IeCTBEHHOU
NEeSATEeIbHOCTH; TOHMMaHWe creuupukd caMooOpa3oBaHHUs U MPOQPECCHOHATBHON
CaMOIIOATOTOBKM B  HMH(OPMAIIMOHHOM  BBICOKOTEXHOJIOTUYECKOM  OOIIECTBE,
TOTOBHOCTH YUUTBHCS U TPYAUTHCS B COBPEMEHHOM OOIIECTBE; OPHUEHTUPOBAHHOCTH
Ha OCO3HAHHBIM BBIOOp cdepbl TPODHECCHOHATHLHON TPYIOBON NEATEIBHOCTH
B POCCHUICKOM OOIIIECTBE C yUETOM JIMYHBIX )KU3HEHHBIX TUIAHOB, TOTPEOHOCTEN CBOECH
ceMbH, 00IIIeCTBa.

2) DKOJOrHYeCKOe BOCIUTaHHE — (POPMHUPOBAHUE IKOJOTHUECKON KYIbTYPHI,
OTBETCTBEHHOT0, OEPEKHOI0 OTHOLICHHS K MPUPOJE, OKPYKAIOIIEH cpelie Ha OCHOBE
POCCUMCKHX TPAIUITMOHHBIX JYXOBHBIX IIEHHOCTCH, HABBIKOB OXpaHBI, 3aIllUTHI,
BOCCTAHOBJICHHSI TIPUPOBI, OKpYyKaromeld cpeasl. L[eneBbM OpUEeHTHPOM SBISETCS
OCO3HaHWe HEOOXOAMMOCTU MPUMEHEHHS 3HAHUS €CTECTBEHHBIX U COLMATIbHBIX HAYK
Ui pa3yMHOTo, OEpeXIMBOTO MPHUPOAOIOIb30BaHUS B OBITY, OOIIECTBEHHOM
MIPOCTPAHCTBE.

3) LleHHOCTH HAYYHOTO [MO3HAHMS — BOCITUTAHNE CTPEMIICHHS K TIO3HAHUIO ce0sl

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



o0Opa3oBaHMs C Y4E€TOM JHYHOCTHBIX HMHTEPECOB M OOIIECCTBEHHBIX MOTPEOHOCTEH.
LleneBbIMU OpUEHTHpPAMHU SIBISIOTCSA: (OPMUPOBAHHUE JCSTEIBHO BBIPAXKEHHOTO
MO3HABATENILHOTO MWHTEpeca B 00acTd (GU3UKKM C YYETOM CBOUX MHTEPECOB,
CITIOCOOHOCTEH, TOCTHIKEHUM; MOJydeHUEe MPEACTaBICHUM O COBPEMEHHOW Hay4dHOM
KapTUHE MHpPA, O JOCTHXKEHHMSIX HAYKH M TEXHUKH, O 3HAYEHWU HAYKH B >KU3HU
poccuiicKoro oOIecTBa, 00ecredeHnn ero 0e30MacHOCTH; MPUOOPETEHNE HABBIKOB
KPUTHUYECKOTO MBIIUICHUS, OMpEAENeHUs] JOCTOBEPHON Hay4dHOW wuHpopmanmu
U KPUTUKM AaHTHHAYYHBIX IMIPEJCTABICHUMN; pPAa3BUTHE WU NPUMEHEHHE HAaBBIKOB
HAOJIIOICHNS, HAKOIUIGHWS] W CHUCTeMAaTh3aluu (PaKkTOB, OCMBICICHUS OIIbITa

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

Ocob0ennocTH padoOTHI YYUTE/IA IO IPOrpamMMme

[Ipu peanmzanuu JaHHOM MpOrpaMMbl 3ajjaya yYYUTENs] COCTOMT B TOM,
4TOOBl CO3/4aTh YCIOBUS JJS YCBOCHHMS OOYy4arOUIMMHCS HOBBIX 3HaHUM,
NpHOOPETEHUS! WMH HOBBIX YMEHHUW U 3aKpeIUICHUS HAaBBIKOB, HEOOXOJIMMBIX
IUTs POBEAEHUS (PU3MUECKUX SKCIEPUMEHTOB U aHAJIN3a MOJyYEHHbBIX PE3YIbTaTOB.

JUist pelieHus 3TOM 3aJadyd HEOOXOAMMO Haluyue B KaOuHeTe (DU3UKU
00Opy/OBaHUs, KOMIUIEKTYIOIIUX M PacXOIHBIX MaTepuasioB, TpeOyOLIUXcs
Ul TPOBEJCHUS] CaMOCTOSATENbHBIX paboT W paboT mnpaktukyma. llepeuyens
npejjiaraeMeix  pabor  cpopMmupoBaH TakuM ~ oOpa3oM, YTO  TOJTOTOBKA
K MX TPOBEACHUI0O HE JIOJDKHA BBI3bIBATh CYIIECTBEHHBIX 3aTPYJHEHUH —
BCE HEOOXOAMMOE JId pealu3aluy MporpaMMbl, Kak OpaBWIO, JIUOO HAXOAMTCS
B KaOuHeTe (HPU3HUKH, TUO0 JOCTYIHO B IOBCETHEBHOM OBITOBOM OOMXOJE.

[lepen HauamoMm 3aHATUH  YUUTETIO PEKOMEHIYETCS CaMOCTOSITEIBHO
BBINIOJIHUTh BCE TEOPETUYECKUE 3aJaHus, CaMOCTOATENbHbIE pPabOThl U PabOTHI
NPaKTUKyMa, KOTOPbIE JOHKHBI OYIyT BBIMOJIHATH 00y4aronIuecs. ITO 1acT YUUTEIIO
BO3MOXKHOCTh HE TOJBKO BBIIBUTH BO3MOMKHBIE TEXHMYECKHE TMPOOJIEMBI,
HO M TIOJYYUTh KOHTPOJIbHBIE PE3yJIbTaThl U3MEPEHUN U UX 00pabOTKH, KOTOpHIE
NMOHANO0ATCA 1 JalbHEWIIe NpOBEPKHM MPABUIBHOCTU BBIMIOJHEHUS paboT
00yYarOIIMMHUCH.

[TockonpKy OJHHMM M3 TJIABHBIX pE3yJIbTaTOB pPAOOTHI yUHUTENsl B paMKax
BHEYPOUHOI 1€ATENbHOCTH SIBJISIETCS IMYHOCTHOE Pa3BUTHE 00YUArOIIMUXCS, YUUTEIIO
PEKOMEHIYeTCsl NPHU MPOBEAEHUM 3aHATHUI MO NPOrpaMMe aKTHUBHO Y4YacTBOBATh
B JCATENIbHOCTH OOY4YalOIIMUXCS, KOHTPOJUPOBATH XOJA  BBINOJHEHUS HMH

AKCIIEPUMEHTAJIBbHON padOThl, HANPABIATh U KOPPEKTUPOBATH UX JEHCTBUA,



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

VYuyurento cienyer y4uThiBaTh, 4YTO JIOTMKAa OCBOEHHUS  IIPOIPaMMBI
MpernoiaraeT IMOCJIeAoBaTeIbHOE M3YYCHHE MaTepuaja — CHadaja o0ydarouiuecs
JIOJKHBI OCBOMTH 0a30BbI€ MPUEMBI 1 METOJIbI MPOBEACHUS (U3NUECKUX U3MEPEHUI
¥ 00pabOTKHU MOTydaeMbIX PE3yIbTAaTOB, & YXKe 3aTeM MPUMEHATh UX Ha MPAKTHUKE
0 CXEME «OT MIPOCTOro K cloKHOMY». IloTomMy mpumepHas cxema HpOBEICHUS
3aHATUN IO IPOTPAMME MOKET OBIThH CJETYIOIICH:

1) oOBsACHEHHE TEOPETUIECKOTO MAaTepUalIa IO TEME;

2) TOATOTOBKA K BBHIMOJIHEHUIO CaMOCTOSTEILHOH paboThl WM PabOTHI
MpaKTUKyMa — OOCYXACHHE 3aJaHUs, YCTPOMCTBA SKCIIEPUMEHTAIFHOM yCTaHOBKH,
HEOOXOAMMOI0 TEOPETHMYECKOT0 Marephajia, IPUEMOB U METOIOB MPSMBIX
AKCIIEPUMEHTAIILHBIX U3MEPEHUH, CIOCOO0B MX 00paObOTKH M OIEHKH MOTPENTHOCTEN
U3MEPEHU;

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

4) o0Opa®oTka  IMOJYYCHHBIX  DKCICPUMCHTAJIBHBIX  JaHHBIX,  OIICHKA
IIOIPEITHOCTEN;

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

B ciydae HeXBaTKM BpeMEHU Ha peaan3aliio B Ki1acce MyHKTa 4 JaHHON CXEMBI
PEKOMEHIyeTCsl  MPEUIOKHUTh  OOYYaroUIMMCSl  BBIMOJIHUTH  COOTBETCTBYIOLIHME
JIeHCTBUS JIOMa, a MyHKT 5 peaau3oBaTh B Haudaje CJEAYIOIIEr0 3aHSTHS,
aub0 TMpOBECTH HEOOXOAuMBbIE OOCYKIEHUS C OOydaloIMMHUCA B TOpPSAKe

WHIUBUTyIbHON PabOTHI.



COJIEP)KAHUE KYPCA BHEYPOUHOI JEATEJbHOCTH
«OCHOBBI ®M3NUYECKOI'O DKCIIEPUMEHTA
(PU3UKO-MATEMATHUUYECKHI MPO®WUIID)»

10 KJIACC

3ansaTue 1. [lorpemHocTy B 3KCIepuMeHTe

Jekyua «llorpemHocTy mnpsAMBIX u3MepeHui». OOcyxaaeTcs Mpupoja
BO3HUKHOBEHHUS MOTPENTHOCTEN, METOIbI X MUHUMHU3ALMNA U OLIEHKH.

Jekuyua «IlorpemtHOCTH KOCBEHHBIX H3MepeHui». OOCYXIalTCsl METOAbI
Y NIPUEMBI OLIEHKH ITOTPEIIHOCTEW KOCBEHHBIX U3MEPEHUM.

Hcnonvzyemvie mamepuanot: [4], gacts 1.

3ansaTue 2. OueHka NOrpenrHOCTel NPSIMbIX M KOCBEHHBIX U3MePeHH i
Camocmoamenvhnasn padboma «OneHKA TOTPEITHOCTEN KOCBEHHBIX U3MEPECHUI

10 pe3yJbTaTaM NPSIMBIX U3MEPEHUIN.

3anaTue 3. YcpeaHeHue  u3MmepeHuii. CiayuailHas  NOTPeNIHOCTb.
Kunemaruveckue nu3mepenust

Jexyua «CiyyaiiHple TOTPEIIHOCTH». B COOTBETCTBUU C YPOBHEM MOATOTOBKHU
00y4YaroImMXCcsl U IOCTYITHBIM 000pY0BaHHEM MOKET ObITh MPOBEACHA OJ[HA U3 JIBYX
paboT MpakTUKyMa.

Ilpakmukym Ne 1

3aoanue. Onpenenute ¢ MaKCHUMalbHOM TOYHOCTBIO CPEIHIOK CKOPOCTh
JIBYDKEHUS 3EPHBIIIKA TTTIIeHa B OYThUTKE C BOJIOH.

Obopydosanue. IlieHo, HamMoJHEHHAas BOJOW IIJIACTUKOBas  OyThUIKa
C OTPE3aHHBIM TOPJIBIIIKOM, CEKYHAOMED, TNHEUKA.

Kpamxoe onucanue pewenus. IlpoBomurcs  cepusi  3KCIEPUMEHTOB
10 U3MEPEHUIO C MOMOIIBIO CEKYHOMEpPa BPEMEHH MPOXO0KICHUS 3€PHBIIIKOM IIIEHA
B TOJIIE BOABl HEKOTOPOro (PUKCUPOBAHHOTO PACCTOSHUS BJAOIL BEPTUKAIU.
Boluucnsiercss  cpenHee Bpemsi  IBWXKEHHS 3epeH. PaccuuThiBaeTcs  cpemHss
YCTAaHOBUBUIASICS CKOPOCTh 3TOTO ABMKEHUS. OIleHUBAETCS MOrPEUTHOCTb.

Onucanue cxoxceil pabomel NPAKMUKyMda: BCEPOCCHIICKas OJUMIIUaAa

IITKOJIFHUKOB TI0 (hu3MKe, pernoHanbHbIi 3Tam 2023 1., 3ama4a «IlmeHo u BI3KOCTHY

[9, 10].



Ilpakmukym Ne 2

3aoanue. CobepuTe yCTaHOBKY IS 3allyCKa IIapyuKa B TOJET ¢ HEKOTOPOM
BBICOTHI C (DMKCHPOBAHHOW TOPH30HTAJIBLHOM HaudallbHOW CKOpocThio. MccnemyiiTe
3aBUCHUMOCTh BEPTUKAIBHOM W TOPU3OHTAIBHOM KOOPAMHAT IIApUKa MPHU MOJIETE.
Onpenenure CKOPOCTh MIApUKa B HAYaJIe MOJIETA.

Obopyoosanue. CTanbHOM  IapuUK, IYCKOBOE YCTPOMCTBO  (OTPE30K
ATIOMUHUEBOr0 NpOo(dUIIsi, MarHUT HEOJUMOBBIN, JIBa CTaJbHBIX IIAPUKA), IITATUB
C JIJanKoi ¥ My(TOM, MAJIAPHBII CKOTY, PYyJETKa, KOUPOBalbHas Oymara.

Kpamxoe onucanue pewenus. OcyiectBisieTca cOOpKa MyCKOBOM yCTaHOBKH.
[IpoBoauTesa ceprs 3KCHEPUMEHTOB IO 3aIlyCKy LIApHKa B IOJET U WU3MEPEHHUIO
KOOPJIMHAT MaJeHUS IIapuKa OTHOCUTEIBHO TOUKHU cOpoca. [1o mogyuyeHHbIM JaHHBIM
pacCUMTHIBAECTCS HAYalbHasA CKOPOCTh MOJIETa MIapUKa.

Onucanue cxodxceil pabomsl Npakmukyma: MEXKIyHapOAHas OJUMIIHaaa

0 3KcriepuMeHTanbHoM pusuke 2021 r., 3agaua «[Tymkay [11].

3ansTue 4. [Ipocreiinue reoMeTpruyecKue u3MepeHnst

Ilpakmuxym

3aoanue. Onpenenute ¢ MaKCUMAJIbHOW TOYHOCTBIO TOJIIIUHY IPOBOJIOKH
Y BHEIIIHUW TMAMETP UIJIbI, IJIOMIA b HAPUCOBAHHOM Ha TUCTE Oymaru Gurypsl, 00bem
Opycka. OLeHuTe NOrPeTHOCTH.

Obopyoosanue. IlpoBosoka, uria OT mmpuila (CO CTOYECHHBIM OCTPHUEM),
n300paxkeHne (Urypbl CI0oXHOW (OpMBI Ha pa3IMHOBAHHOW KBajpaTamu Oymare,
JEPEBSIHHBIN OPYCOK, TUHEHKA, ITaHTCHIIUPKYJIb.

Kpamyxoe onucanue pewenus. 1IpoBoasTcs U3MepeHUs: TOJIIMHBI IPOBOJIOKH
MeTonoM psnoB. [IpoBoauTCS M3MEpEHUE UaMETpa UIJIbI METOJIOM MPOKATHIBAaHUS.
[IpoBonuTCs U3MEpeHue TWIoMaau GUTYPbl METOJOM ITOJICUYETAa TUIOIIA/IN 10 KIIETKaM
CeTKH u3BecTHOro mara. [IpoBoguTcs uaMepeHue radbapuToB OpycKa M BBIYHCICHUE
ero obbema. OIIEHMBAETCS MOTPENTHOCTh H3MEPEHHBIX BenuduH. I[IpoBoguTcs

IMPOBCPKA MPABUJIBHOCTHU UBMCPCHUA JUAMETPaA UTJIbI C TIOMOIIBIO IITAHTCHIIUPKYJIA.

3ansatue 5. I'padukm IKcnepuMeHTANBHBIX 3aBucumocreil. I'paduyeckas
00padoTKa JTaHHBIX
Jekuyua «Odopminenue TpadUKOB OSKCIEPUMEHTAIBHBIX 3aBUCUMOCTEH.

I'paduaeckas oOpaboTKa JTaHHBIXY.
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OO6cyxnaloTcsi OCHOBHBIE TMpaBmwia odopmiieHus TpaduKOB 3aBUCUMOCTEU
(Gbu3HYeCKUX BETMYUH APYT OT ApyTa.

Camocmosamenvnaa padooma «IloctpoeHue rpaduKoOB B COOTBETCTBHU
C U3YYEHHBIMHU MPABWJIAMU C UCIIOJIB30BAaHUEM T'OTOBBIX TAOJIUIL C JAHHBIMIY.

Hcnonvzyemvie mamepuanvl: METOOUYECKHE pekoMeHmanuu lleHTpanbHOMN
MPEAMETHO-METOIMYECKOM KOMHCCHHM IO OICHUBaHUIO O(opMiIeHHS TpaduKoB

Ha MPAKTHYECKUX Typax BCEPOCCUHUCKOM OJUMITHA/IBI IIIKOJIBHUKOB 110 (u3uke [12].

3ansaTHe 6. O0padoTKa HEIMHEHMHBIX 3ABHCUMOCTEH: JUHeaApu3alMs, MOACYET
IUIOIIAM 0] rPaguKOM, MOCTPOEHHE KACaTeJIbHBIX K rpauKy

Jexkuusa «JIluHeapuszanus OSKCIEPUMEHTAIBHBIX 3aBUCHUMOCTEM M JApyrue
rpaduyeckue crocoObl 00pabOTKH JaHHBIXY.

OOcyxnmaercs  MeTOJ  3aMEHbl  IEPEMEHHBIX  IpU  JIMHEApU3aluu
AKCIEPUMEHTANIbHBIX 3aBUCUMOCTEH. OO0cyxmaeTcss (PU3MUECKU CMBICH TUIOMIAIN

1oJ rpa)MKOM U yriIoBOro K03 (uLKeHTa KacaTelbHOU K rpaduKy.

3ansaTne /. W3mepeHue 3aBHCUMOCTH KOOPAMHATHI TPAaHUIBI 00JIaCTH
HAMOKAaHUs OT BpeMeHH. JInHeapu3aius 3aBUCUMOCTH

Ilpakmuxym

3aoanue. BoipexbTe U3 OyMaxkHOU candeTku JeHTy aauHoi 30 cM U IUPUHOM
2—3 cM. OmycTuTe KOHell OyMa)KHOM JICHTHI B BOJAY U BKJIFOUHUTE CEKyHAOMEp. M3yunte
3aBUCUMOCTh KOOPJWHATHI TPAHUIIBI 00JIACTH, MPOTUTABIICHCS BOJOM, OT BPEMCHH.
Omnpenennure XxapakTep STOW 3aBUCHIMOCTH.

Ob6opyoosanue. Cexkynaomep, OyMaxkuble candeTku, pyjeTka, damka [letpu.

Kpamkoe onucanue pewenus. CTaBUTCS ONBIT MO H3YYCHHUIO JBMKEHUS
IpaHUIlbl HAMOKaHUs OyMakHOW canderku. HMcmonb3yeTcss 3aMeHa TEPEeMEHHBIX
JUTSL JIMHEApU3allMi 3aBHCUMOCTH M TIOCTPOCHHS JMHEHWHOro Tpaduka, KOTOPBIH
BITOCJICICTBHH TIO3BOJIIET CYAUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooiceii pabomuol npakmukyma. [5], 3amaua Ne 32 «Hamoxanue

TKaHHN».

3ansaTue 8. U3yueHnue ynpyroro rucrepesmnca
Ilpakmuxym
3adanue. 3akpenuTe ¢ MOMOUIBIO 3a)KUMa JIMHENKY Ha cToje. [IpoaenpTe gyx’Ky

3aKuMa B KOJbIO 0OaHKOBCKOM PE3UHKMU. ?)aL[eHI/ITe KPOYKOM JUHAMOMCETpPA KOJILIO
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pe3uHku. M3mepbTe 3aBUCUMOCTb JJIMHBI PE3UHKUM OT  PACTIATUBAIOLIEH  CHJIBI
IIpU Harpyske (pacTsbkeHuH) u pasrpyske. [Iposennre nsmepenus ¢ marom B 0,5 H,
pU KaXJ10M U3MepeHuu aenaire 3aaepkky B 30 c. [loctpoiite rpaguk u3mepeHHOM
3aBHCHUMOCTH, ONUIINTE ee Xapakrep. Crenaiite MNpennosokeHuss O IpUYUHaX
HabOo1aeMoit 3aBUCUMOCTH. PaccunTaiiTe, B Kakux npeaenax JeKUT KO UIIUEHT
KECTKOCTU PE3UHOBOr0 Kousblia. Vcronb3ys MNOJMydYEeHHbIE JAHHBIC, PACCUUTANTE,
KAKYyI0 SHEPTHUIO MOIJIOTHIIA PE3UHKA 32 BPEMsI IPOBEACHUS U3MEPEHHM.

Obopyoosanue. JIunHeiika, 3aKUM, JUHAMOMETp C IpeneaoM uaMmepeHuid 5 H,
PE3UHOBOE KOJIBIIO (pe3uHKa 1Ji1 OaHKHOT), CEKYHIOMED.

Kpamxoe onucanue pewenus. BpIIOTHAETCS ONBIT MO U3YYEHUIO 3aBUCUMOCTH
CWJIBl YIPYTOCTH PE3MHOBOTO KOJIbIA OT €0 JUIMHBI IIPU TOCTENEHHOM YBEIMYECHHUH
U IpU TOCTENEHHOM YMEHBIIEHMM pacTsaruBatonieil cuibl. HaOmogaercs siBiaeHue
yOpyroro rucrepesuca. J[Be TMOMy4YeHHbIE SKCHEPUMEHTAIbHBIE 3aBHCHUMOCTHU

HAHOCATCA Ha OJUH I’paq)I/IK HpOBOI[I/ITCH aHaJIM3 MMOJYYCHHBIX PC3YJIbTATOB.

3ansatue 9. Haxo:kaeHue Maccbl JIMHEHKM M IHINPUIA ¢ TOMOIIbIO
YPABHOBEIIMBAHUS pblYara

Ilpakmuxkym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO MACCy INIMPHUIIA U MacCy
JIMHENKU.

Obopyodosanue. npui o0bemom 20 MJ1, IMHEIKA, CTaKaH ¢ BOJOM.

Kpamxoe onucanue pewenus. K KOHLy JHMHEWKH, KOTOpPAask HCIOJIb3yETCA
B KauecTBE pbluara, NoJABEIIMBACTCS MIpull. M3mepsieTcs 3aBUCUMOCTh KOOPAUHATHI
TOYKH OTIOPBI YPABHOBEIIIEHHOTO phlyara 0T 00beMa BoJIbI B Iimpuiie. [1o moayueHHbIM
JTAHHBIM OMPECIISAIOTCS Macca MIPUIA U Macca JIMHEHKH.

Onucanue cxodxceil pabomvl NpakmuKyma: PETUOHAIBHBIA 3Tall OJUMITAA]IBI

um. [[x. K. Makcsemna o pusuke, 2014 r., 8 knacc, 3anada « HenecTpyKTHBHBIN aHATIH3Y.

3anaTue 10. U3mepenue ko3¢gdunueHTa IHepreTHdecKux noTepb Mpu 0TCKOKe
HIAPUKA OT IOBEPXHOCTH

IHpakmukym

3adanue. 1lpoBennure Mcciael0BaHUE 3aBUCHMOCTH BBICOTBI OTCKOKA IIapUKa
MoCJie COyJapeHHs C MOBEPXHOCTHIO CTOJIAa OT BBICOTHI cOpoca. I[IpoBeaute ombIT

JUISL IBYX THUIIOB IIApUKOB. ONpeaennTe XxapakTep 3aBUCUMOCTH.
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Obopyoosanue. lllapuk nias HACTONBHOTO TEHHHCA, PE3WHOBBIN IIapUK
«TOMPBITYHY, PYJIETKA, MAISIPHBIN CKOTY.

Kpamxoe onucanue pewienus. TIpoBOIUTCS ONBIT MO HU3MEPEHHUIO BBICOTHI
OTCKOKa MIapHKa MOCJIE COYNapeHUss C MOBEPXHOCTHIO TOPU30HTAIBHOTO CTOJIA
B 3aBUCHMOCTH OT BBICOTHI cOpoca. MI3mepeHust MpoBOSATCS AJIsl ABYX TUIIOB IAPUKOB.
JIJisi pe3UHOBOTO IIapUKa 3aBUCUMOCTH SIBIISIETCA MPSAMOU MPOMOPUHUOHAIBHOCTHIO,
JUIsI 1IapuKa OT HACTOJBHOTO TEHHUCA 3aBUCHMOCTh HE SIBIIIETCS TaKOBOM.

OO6cy)narTcs BO3MOKHbBIE IPUYMHBI IOJTYYEHHBIX PE3YJIbTaTOB.

3ansaTue 11. OnpenesieHue TenI10eMKOCTH TBEP/OIO TeJia

Ilpakmuxym

3aoanue. Onpenennte ¢ MAKCUMaIbHOU TOYHOCTBHIO TEINIOEMKOCTh TPYy3HUKa.

Obopyoosanue. I'py3uk maccoit 50 1, ctakan 06bemoM 0,2 J1 ¢ B0 KOMHATHOM
TEMIIepaTypbl, EMKOCTh C TOpsyed BOJOH, JBa TepMoMeTpa, caiadeTKu, MOJHOC,
HUTB.

Kpamxoe onucanue pewenus. [IpoOBOAUTCS OMBIT TTO U3MEPEHHUIO TETNTIOEMKOCTH
rpy3uka METOJIOM TMEpeHOca €ro W3 XOJOJHOW BOABI B ropsuyro. OreHHBaeTCs
M3MEHEHHE TeMIIepaTyphbl XOJIOTHON BOJIBI 32 CUET MOJTYUYEHHUSI KOJIMYECTBA TETUIOTHI

OT FOPSTYErO IPy3HUKA.

3ansTue 12. U3MepeHue TeMmnepaTypbl PyK JKCIEPUMEHTATOPA W JaBJICHMSI,
KOTOpOEe MOT'YT CO3JaTh €ro0 Jerkue

Ilpakmuxkym

3aoanue. 1) Omnpenenute BHyTpeHHee ceueHue TpyOku. I[lomcoeamauTe
K mmpuiy oobemom 20 M TpyOKy C NOMEIIEHHOW B Hee Karuied BOJbL. 3aKMUTE
IITPHI] B JTQJOHSX M HarpeBanTe ero TakuM oOpa3oM B TeueHue 5 MUHYT. M3mepbTe
nepeMenieHre Kari 1o TpyOke. Mcnonib3ys NOJydyeHHbIE JaHHBIE, OLEHUTE
TEMIIEPaTypy PYyK dKcrnepuMmeHTaTopa. 2) Jloxkaurech, Korja MIMpUIl CHOBA MPUMET
KOMHATHYIO TeMIiepaTypy. BayBas Bo3ayx B CBOOOJHBIN KOHEIN TPYyOKH, U3MEPhTE
IepeMeNIeHNe Karuli MPpU MAKCUMaJIbHOM JJABJIEHUU BO3/lyXa, CO31aBA€MOM Ha KOHLIE
TpyOku. Mcnonb3ys moJiy4eHHbIE TaHHBIC, OTICHUTE JaBJICHHUE, KOTOPOE MOTYT CO3/1aTh
JIETKUE IKCIIEPUMEHTATOPA.

Obopyoosanue. lnpur; o6bemom 20 mi1, TpyOka OT HH(OY3MOHHON CHUCTEMBI,

BOJIa, JINHENKA, CEKYHIOMED.
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Kpamkoe onucanue pewenus. 1) K mmpuiy oobemom 20 M1 OACOCIUHSIETCS

TpyOKa c MOMEIIEHHOU B Hee Kariek Bojbl. [lInpun HarpeBaeTcs pykaMu, usmepsieTcs
nepeMelnieHre Kami no Tpyoke. Ha ocHoBe maHHBIX O ceueHUU TPYOKU U oObeMe
BO3/lyXa B IINPHIIE PACCUUTHIBAECTCS TEMIIEPATYpa PYK AKCHEPUMEHTATOpA.
2) Hcnome3ysi Ty K€ YCTaHOBKY, SKCIICPUMEHTATOP CO3JaeT JaBJICHHE BHYTPH
cBOOOMHOTO KOHIa TpyOku. Kams Bonel mepememiaercs mo TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEILIECHHM OLECHHUBAETCA AABJIECHUE, KOTOPOE MOTYT CO3/1aTh JIETKHE
AKCIIEPUMEHTATOPA.

Onucanue cxodxceil pabomvl npakmuxyma: 1) 3aKIFOUUTENBHBIA  JTal
BCEPOCCUICKOM OJIMMITAAIBI IIKOJIBHUKOB, 2023 1., 10 kiacc, 3agaua «HaceimeHHsii
napy», myHKT Ne 1 [13, 14].

3ansaTue 13. IdPexTuBHBIN KOIPPUUHMEHT KECTKOCTH cucTeMbl. OnpenesieHue
MoayJs1 FOHra npoBos1oku ¢ noMoubI0 peryara. OnpeaesieHue npejaesia ynpyrom
nedopmanuu

Ilpakmuxym

3aoanue. Onpenenute ¢ MAKCUMAJIBHON TOYHOCTBIO MO1yJ1b FOHTa MpOBOJIOKH.

Obopyoosanue. 11ITaTuB ¢ AByMS JanKaMu, IIPOBOJIOKA, JIMHENKA JepeBsSHHAs
mmHOU 50 cM, Tpy3bl Maccoit o 50 r, 1Ba KaHIEISIPCKUX 3aKUMAa.

Kpamxoe onucanue pewenus. JInHeWKa MOABEIIMBACTCS HA IPOBOJIOKE TaK,
YTOOBI IOJYYHUJICS CUJIBHO HEPaBHOIUICUNH phiuar. bamkHUN K TOYKE 1Mo Beca KOHEIl
TOPHU30HTAIBHOM JIMHEWKN ONHPAETCs CHHU3Y Ha JIanKy mratuBa. K apyromy KoHIy
JVHEWKN TOJBEIIMBAIOTCA Tpy3bl. M3MepseTcs 3aBUCUMOCTb CMENIEHUA KOHLA
JIMHEWKHU, K KOTOPOMY IOJBEIINBAIOTCS I'PY3bl, OT UX CyMMapHOU Maccel. Ha ocHOBe
IIOJYYEHHBIX JAHHBIX U N€OMETPUYECKUX MapaMeTPOB YCTAHOBKM PAaCCUMTHIBACTCS
MoyJib KOHra npoBOIOKH.

Onucanue cxoxceti pabomol npaxkmuxyma: [6], 3amaua Ne 9.30.

3ansaTue 14. U3mepenue K03(p(PUIMEHTA NOBEPXHOCTHOTO HATSKEHUSA METOIOM
oTpbIBa

Ilpakmuxym

3adanue. llpunymaiite cmoco0 H3MEpeHHS CUJIBI, KOTOpYIO TpeOyeTcs
NPWIOKHUTH K MPOBOJIOYHOM PAMKE JJIsi TOTO, YTOOBI OTOPBATh €€ OT MOBEPXHOCTU
Boabl. [IpoBemuTe »SKCHMEPUMEHT U OUEHUTE KOA(P(OUIUEHT TOBEPXHOCTHOTO

HaTs2KCHHUA BOIBI.
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Obopyodosanue. KioBeTa mmpoxas ¢ BoJIOH, IPOBOJIOKA, BEChI, HUTh.

Kpamxoe onucanue pewenus. ITpoBOIUTCS ONBIT 110 U3MEPEHUIO CHIIBI OTPHIBA
IIPOBOJIOYHON paMKHU OT MOBEPXHOCTH BOJBI MPHU PA3IUYHBIX MEPUMETpPaxX pPaMKH.
[TpoBoauTcs oreHka K03 puImeHTa TOBEPXHOCTHOTO HATSHKCHHS BOJIBI.

Onucanue cxoaxceti pabomol npaxkmuxyma: [7], 3amauaa Ne 331.

3ansaTue 15. OmnpenesieHue TOYKM POCHL. 3HAKOMCTBO € JJIEKTPHYECKUM
KOH/JIEHCATOPOM

Ilpakmuxkym Ne 1

3aoanue. O1IeHUTE BIAKHOCTh BO3/lyXa B KOMHATE.

Obopyodosanue. ITpoOupka CTEKIISIHHAs, MaJICHbKHUE KYCOUKH Jibjia, TEPMOMETP,
Ta0JIMIIa 3aBUCUMOCTH JIABJICHUS HACBIIIIEHHOTO 1apa BOJAbI OT TEMIIEPaTypHhI.

Kpamxoe onucanue pewenusi. B nmpoObupKy ¢ BOJOM MOCTENEHHO J00ABIISAIOT
KYCOYKH JIbJIa ¥ JOKUJAIOTCS MOMEHTA BBICTYTUICHHSI Karellb POChl Ha TIOBEPXHOCTH
npobupku. [lo mosyd4eHHBIM JAaHHBIM O TEMIEpaType TOYKE POCHI C IMOMOIIBIO
TAaOJMIIBl 3aBUCHMOCTH JIaBJICHUS HACBHIMICHHOTO Tapa BOABI OT TEMIIEpaTyphl
OTIpEIEISAETCS OTHOCUTEIbHAS BIIAYKHOCTH BO3/[yXa B KOMHATE.

Onucanue cxooiceii pabomsi npaxmukyma: [8], rimaBa Ne 3, mabopaTtopHas
paborta Ne 9.

Ilpakmukym Ne 2

3aoanue.  Omnpenenure ¢  MaKCUMaJbHOW  TOYHOCTBIO  OTHOIICHUE
AIEKTPUUECKUX EMKOCTEH JIBYX KOHACHCATOPOB.

Obopyoosanue. nBa  DIEKTPOJMTUYECKUX  KOHJIEHCATOPa,  BOJBTMETD,
Oatapetika, COSTUHUTEIBHBIC POBO/IA.

Kpamxkoe onucanue pewenus. ITpoBOAUTCS OMBIT MO 3apsaKe KOHAEHCATOpa
OT JAPYroro 3apaHee 3apsOKEHHOTO KOHJEHcartopa. M3MepsroTcss HampshKeHUs
Ha KOHJEHcaTopax A0 M Mocje mojakirodeHui. OIeHUBaeTCsl OTHOIIEHUE €MKOCTEH
KOHJICHCATOPOB.

Onucanue cxoxceti pabomol npakmukyma.: [6], 3agaga Ne 10.22.

3ansaTue 16. U3yueHue nmpouecca pa3psiku KOHIEHCATOpa

Ilpakmuxym

3aoanue. I3yunTe 3aBUCUMOCTH HAIPSHKEHUS HA KOHJEHCATOPE OT BPEMEHU
npu ero paspsake. OnpeaeauTe eMKOCTh KOHAEH CATopa.

Obopyodosanue. INESKTPOIUTUICCKUN KOHIECHCATOP, BOJBTMETp, OaTaperika,

CEKYHJIOMEp, COEUHUTEIbHbBIC TPOBOA.
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Kpamkoe onucanue pewenusa. IlpoBoguTCs U3MEpEeHHE 3aBUCHMOCTHU
HANpsDKEHUST Ha pa3pspKarolIeMcsl KOHJIEHCATOpe OT BpeMmeHH. Jlemaercst oreHka
€MKOCTH KOHJIeHCaTopa. B KkadecTBe CONMPOTHUBIICHHS IS pa3psaKd KOHICHCATOpa
BBICTYIIaCT BHYTPEHHEE COMPOTUBIICHUE BOJIBTMETPA.

Onucanue cxoxceii pabomor npakmukyma: [5], 3amada Ne 10 «M3ydenune

cBeTomoa» (dacth Ne 1).

3ansaTue 17. Onpenesienue yaeJbHOT0 CONPOTHBJIEHUSI MATEPHUAJIA MIPOBOJIOKHU

Ilpakmuxkym

3aoanue. Onpenenute yAelIbHOE COMPOTUBICHUE MPOBOJIOKH.

Obopyoosanue. JIBa mynpTUMeTpa (B peXuMe BOJBTMETPA U aMIIEpMETpa),
COCIMHUTENbHBIE TPOBOAAa,  Oarapeiika, oOpa3lbl  NPOBOJOKH,  JIMHEMWKA,
MHKPOMETP.

Kpamxoe onucanue pewenus. Vccnemyemas TMpOBOJIOKA COEIUHSAETCS
MIOCJIEIOBATEIBHO C aMIEPMETPOM M TOJAKIIOYaeTcss K Oatapeiike. IlapamiensHo
y4acTKy MPOBOJIOKH MOJKIIFOYAECTCS BOIBTMETP. M3 OTHOIIEHUS TOKa3aHUH TPUOOpPOB
PaCCUUTHIBAETCS CONMPOTUBIIEHUE YyYacTKa MPOBOJIOKHU, MOCIE YETO U3MEPSAIOTCA €r0
reoMeTpudeckue pasMmepbl. M3 MONydeHHBIX MaHHBIX OIPEACIAETCA YIEIbHOE
COITPOTUBIIEHUE MAaTEPHUalia, U3 KOTOPOTO U3rOTOBJIEHA MPOBOJIOKA.

Onucanue cxooicell pabomuvl npakmuxyma: MexXayHapoaHas oJaUMIUaga

1o 3KcnepuMeHTaIbHON (pruzuke 2022 1., 3amaya «Majgoe ConpoTHBIICHUEY.

3ansTue 18. HN3mepenne BOJILT-aMIIEPHOM XapaKTePUCTUKH
MOJIYNPOBOAHMKOBOI0 U0/

Ilpakmuxkym

3aoanue. 3mepbTe 3aBUCUMOCTh CHJIBI TOKa, MPOTEKAIOUIEro 4Yepe3 A0/,
OT MOJABAa€MOI0 Ha HEro HampsbKeHus (B MpSMOM KM OOpaTHOM HAampaBJICHHUH).
[TocTpotiTe rpad vk BONIHT-aMIEPHON XapaKTEPUCTUKH JTHOIA.

Obopyoosanue. BonbT™meTp, aMmepMmerp, COEIUWHUTENbHbIE IPOBOJA,
MOJIYTIPOBOTHUKOBBIN TMOJI, MaKeTHas IiaTa, IEPEeMEHHbIN pe3ucTop, 6arapeiika.

Kpamxoe onucanue pewernus. IIpoBoaUTCS S3KCIIEPUMEHT MO u3Mepenuto BAX
JIM0J1a B IPSIMOM M 0OOpaTHOM HANpaBIlICHUU.

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

pabota Ne 9.
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11 KJIACC

3ansitue 1. Onenka BeJJMYMHBI TOPU30OHTAJILHOM COCTABJISIIONIE MATHUTHOM
HHIYKIHMU MAaTHUTHOTO NoJis1 3eMJIu

Ipakmukym

3aoanue. OueHUTE MOJYIb TOPU3OHTAIBHOM COCTABJISIIONICH BEKTOpa
MarHUTHOW MHAYKIIMH MarHATHOTO TTOJISI 3€MJTH.

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

Kpamxkoe onucanue pewenus. TIpoBOIUTCS SKCIEPUMEHT MO OMPEACICHUIO
MIPOCTPAHCTBEHHOW OPHEHTAIIMH BEKTOPA WHAYKIIMH MAarHATHOTO TIOJIS, CO3aBAEMOTO
Ha OCH COJICHOUJIA MPU CYIIEPIO3UIIMA MAarHUTHOTO TOJIsl 3eMJIM U MarHUTHOTO TIOJIS
COJICHOHIa, B 3aBUCUMOCTH OT CHJIBI TOKa B BUTKax cosieHoua. [1o 3Toit 3aBUCUMOCTH
OTpeNeNsieTCss MOAYJAb TOPU3OHTAIBHOW COCTABISIONICH BEKTOpa MAarHUTHOM
WHIYKITAA MarHUTHOTO TIOJIST 3EMITH.

Onucanue cxooiceit pabomsr npakmukyma: [8], rmaBa Ne 4, mabopaTopHas
paborta Ne 12.

3anstue 2. H3mepeHue 3aBHCHMOCTH BeJHWYMHBI MATHUTHOW WHIAYKIMU
MATHUTHOTIO MOJIS MATHUTA OT PACCTOSIHUSA

Ipakmuxkym

3aoanue. 3yunte 3aBUCUMOCTb BEIMYMHBI MATHUTHON MHAYKITUM MAarHUTHOTO
IOJISl TTOCTOSIHHOTO MAarHWTa Ha €ro MpOAOJbHOM OCU CHUMMETPUU OT PACCTOSIHUS
MEXAY HEHTPOM MAarHUTa U TOYKOU U3MEPEHUM.

Obopyodosanue.  CMapToH ¢  NPEIyCTAHOBICHHBIM  MPOTPAMMHBIM
obecriedyeHUEM I M3MEPEHHUS BEJIWYWHBI MArHUTHOTO TIOJS, MWJIMHAPUYECKUN
MAarHuT, JITHEWKA, MaJIAPHBIA CKOTY.

Kpamxoe onucanue pewenus. C mIOMOIIBIO TaTYUKOB cMapThOHA MTPOBOIUTCS
NPAMOE U3MEPEHUE BEIWYMHBI MATHUTHOM WHIYKLIWHM MarHMTHOTO MOJISI Ha OCH

OUIMHAPHUYCCKOIO MarouTa B 3aBUCHUMOCTH OT paCCTOAHHA 10 HECTO.

3ansaTue 3. HaGa101eHue MATHUTHOTO THCTEpe3nca

Ilpakmuxym

3aoanue. HamortaiiTe HECKOJbKO BUTKOB  HM30JMPOBAHHOTO IMPOBOJA
Ha IUWJUHIPUYECKYIO YacTh JIankd InTatuBa. l[lomHecuTe Toperl janmku OJU3KO

K ITOJIOXKECHHUIO JaTYWMKa MarHUTHOI'O ITOJIA MOOMIBLHOTO TGJIC(bOHa. HOI[E[IZTG
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AMEKTPUYECKUN TOK B TMPOBOI. I3MepbTe 3aBUCMMOCTh BEIWYWHBI WHIYKIIAW
MarHUTHOTO TIOJII Ha TOPIIE JIaKU OT CHJIbI TPOTEKAIONIETO 4Yepe3 MPOBOJ TOKa.
Jiss  3TOrO BHAYajge TMOBBIIANTE 3HAYCHHWS  CHJIBI  IPOTEKAIOMIEr0  TOKa
710 MAKCHMAJIbHO BO3MOYKHOTO 3HAYCHHUS, a TOTOM TIOHMKANTE 10 HYJICBOTO 3HAUCHHUSI.
3aTeM CMEHUTE TMOJIIPHOCTh MOAKIIOYEHUS HMCTOYHMKA TOKAa U TOBTOPUTE OIIbIT.
[TocTpotiTe rpaduk, OMUCHIBAIOMINN 3aBUCUMOCTh BEIMYMHBI MArHUTHOW WHIYKIIHH
Ha TOPIIE JIAIKU OT CHJIBI IPOTEKAIOIIETO Yepe3 MPOBO/ TOKA.

Obopyodosanue. ~ CMapTpoH ¢  MPEAyCTAaHOBIECHHBIM  MPOTPAMMHBIM
oOecrieueHUeM [IJIsi U3MEPEHUsI BEJIUYMHBI MAarHUTHOTO IIOJIS, IITATUB C JABYMS
JanKaMmH, OJHa M3 KOTOPBIX JOJDKHA OBbITh >KENe3HOM (MM APYrod >KeJe3HbIN
CEpMICYHUK), JTa0OpPaTOPHBI WCTOYHUK THUTAHUS, OJHOKUIBHBIM H30JMPOBAHHBIN
IPOBOJI, BBIICPKUBAIOIIMK MaKCUMAJIbHBIH TOK  JabOpaTOPHOTO  HCTOYHHKA
MTATaHU.

Kpamxoe onucanue pewenus. Jlanka mraTuBa OOMaThIBACTCS HECKOJIbKUMU
BUTKaMHU TOJICTOTO HW30JMPOBaHHOTO mpoBoja. C mMOMOIIBI0 JaOOpPaTOPHOTO
HMCTOYHHMKA TTUTAHUS Yepe3 MPOBOJI MPOITYCKAETCs dICKTpUIecKuil Tok. CHavama ToK
IIPOITYCKAIOT B OJHOM HAMNpPABJICHUM C TIOCTETICHHBIM YBEJIMYCHHEM CHJIBI TOKa
U e¢ TOCICOyIONUM  YMCHBIICHHEM, TIOTOM  TPOLEAYypYy  IOBTOPSIOT
JUTSl TIPOTUBOTIONIOKHOTO HAampaBlieHus Toka. [Ipum 3ToM u3MepseTcs BeIMYMHA
WHIYKIIMA MarHUTHOTO TIOJIS HAa TOPIE JIANIKM INTaTHBA C TOMOIIBIO MOOHIBLHOTO
tenedora. CTpOUTCS 3aBUCHMOCTD BETMYMHBI WHAYKIIUA MAarHUTHOTO TTOJISI OT CHUIBI
IIPOTEKAIOIIETO uepe3 MpoBoja Toka. OOCyx)aaeTcsi MOMydeHHBIN TpaduK U sIBJICHHE

MAarovMTHOI'O ruCcTepe3unca.

3ansartue 4. U3ydyenue padoThl 3JIEKTPOABUTATEIS U JUHAMO-MAIIUHBI (4acTh 1)
Jekuusa «neKTpoaBUTATEND U dJIEKTporeHepaTopy». O0Cyx aaeTcst HCTOPUs
M300peTEeHUsT  DJICKTPOJIBUTATENIsI U  COBEPIICHCTBOBAHHUS €ro  KOHCTPYKIIUH.
OnuchiBaeTCs BHYTPEHHEE YCTPOMCTBO JEKTPOJBUIATENS U JJIEKTPOTreHEPATOPa.

PazbuparoTcs TeopeTHdecKue 3aa4u 10 TaHHOW TEME.

3anstue 5. U3yyenune padoThl Y1eKTPOABUTaTEIsI U JUHAMO-MAIINHBI (YACTD 2)
IHpakmukym
3aoanue. 1) TlpoBeauTe cepuro HIKCIIEPUMEHTOB M U3MEPHTE 3aBUCUMOCTD CHIIBI
TOKa, BbIpa0aThIBAEMOI F€HEPaTOPOM, OT BEJIMUYMHBI MOMEHTA CHJIbI, IPUIIOKEHHOTO

K ero Baiy. 2) [IpoBeauTte ceprio 3KCIIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTh BETTMYMHBI
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HaIpsDKEHUs, IOJAAHHOTO Ha JJIEKTPOABUIATENlb, OT YacTOThl €ro BpAILEHUS
Y MEXAHUYECKOW HArpy3KH €ro Baja.

Obopyoosanue. DNEKTPUYECKUNA MOTOPUMK C PEAYKTOPOM, HAOOp TIpy30B,
peocTar, COeIMHUTEIbHBIE MPOBO/IA, TA00OPATOPHBIN HCTOYHUK MTUTAHUS, MYJIbTUMETP
(ammiepMeTp), CEKyHIOMED.

Kpamxoe onucanue pewenus. 1TpoBOIATCS ONBITHI 10 U3MEPEHUIO 3aBUCUMOCTH
CHJIBI TOKa, BbIpa0aThIBAEMON TE€HEPaTOpPOM, OT BEJIMYMHBI MOMEHTa CHIIBI,
MIPWIOKEHHOTO K ero Baiy. [IpoBoAMTCS ONBIT MO HW3YYEHUIO CBA3M BEJIMYUH
HAIPsDKEHUS, IOJAHHOIO Ha 3JIEKTPOABUIATENIb, OT YacTOTHl €ro BpPAILECHHUS
Y MEXAHWYECKOM HArpy3KH €ro Baja.

Onucanue cxoocux padbom npaxkmuxyma: 1) MexayHapomHas OJUMITHAIA
0 3KcriepuMeHTanbHol pusuke 2018 r., 3agaua «MOTOPUUK € PEAYKTOPOMY, ITYHKTbI
NoeNe 1-4; 2) MexnyHapoaHasi oJIMMIIHAJa MO dKCIIepUMEeHTanbHOU pusuke 2022 1.,
3anaya «DoHapby, MyHKTH NeNe 14,

3ansaTue 6. MHM3yyeHme 3aBMCHMOCTM TmepUOAa KoJieOaHWIl  JIMHEHKH
HAa HUIMHIPUYECKOH IMOBEPXHOCTH OT Paauyca ee KPpUBU3HBI

Ilpakmuxkym

3aoanue. Onipenennure XapakTep 3aBUCHMOCTH TEpHOJia KoJieOaHUN JTUHEHKH,
MOJIOKEHHOW Ha I[WIMHJPUYECKYIO MOBEPXHOCTh, OT paauyca KPUBHU3HBI ITOU
TMOBEPXHOCTH.

Obopyoosanue. Habop MUIMHAPOB pa3HOTO paauyca (Hampumep, pa3inyHbIe
UIMHAPUYECKUE COCY/IbI), TUHEHKA, CEKYHIOMED.

Kpamxoe onucanue pewenus. IIpoBoguTcs cepusi MNPSMBIX HU3MEPEHUM
3aBUCUMOCTH TIEpHOJa KOJeOAHWM JIMHEWKH, TOJOKEHHOW Ha MUIWHIPUYECKYIO
MIOBEPXHOCTh, OT paJinyca KPUBU3HBI ATOM MOBEPXHOCTU. MCMONB3YIOTCA METOMBI

JMHEapu3aly U rpad)uuecKoro aHajn3a YKCIePUMEHTAIbHBIX JTaHHbBIX.

3anatue 7. U3yuyeHue 3aBHCMMOCTH AMILUIUTYAbI KOJeO0aHMIl NPYKUHHOTO
MasiTHUKA OT BpeMeHHU

IHpakmukym

3adanue. W3meppTe 3aBUCUMOCTb aMIUIMTYABI 3aTyXaloOUMX KojeOaHui
NPYKUHHOTO MasTHUKA OT BpemeHH. [IpoBepbTe rumore’y o0 3KCIOHEHIHATBHOM

XapakKTepe HOHy‘ICHHOﬁ 3aBUCHUMOCTHU.
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Obopyodosanue. 1lpyxuHa oT 1uHaMoMeTpa ¢ mpeaenoMm usmepenuit 1 H, rpys
maccoi 150 r, cekyHioMep, ITaTUB ¢ Jankol u MypToii, IMHEIKa.

Kpamkoe onucanue pewenus. IIpoBOAMTCA OJKCHEPUMEHT IO MPSIMOMY
M3MEPCHHUIO 3aBUCUMOCTH aMIUIUTYIbl 3aTyXaromumX KoJeOaHWid MpPYyKUHHOTO
MasTHHKa OT BpemeHH. CTpoutTcs TpaduK HCCICTOBAHHOW  3aBUCUMOCTH

B JIMHCAPHU30BAHHOM BHC.

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

Ilpakmuxym

3adanue. Cobepute 31EKTPUUYECKYIO LIETIh U3 MOCIEA0BATEIBHO COETUHEHHBIX
pe3ucTopa M KaTylIKM WHIAYKTHUBHOCTU. IIpoBenute wW3MepeHHe 3aBUCHMOCTH
HaIIpsUKEHUS Ha PE3UCTOPE OT YACTOTHI IOJABAEMOTO HA ATy LENb HANPSIKEHUS.
Ilo momy4eHHBIM JAHHBIM ONIPEACIIUTE AKTUBHOE COINPOTUBICHHE M PEAKTUBHOE
CONPOTHUBJIEHUE KaTYIIKU UHAYKTUBHOCTH. PaccumTanTe MHAYKTUBHOCTD KATYILIKH.

Obopyoosanue. Karylika HHIYKTUBHOCTH, PE3UCTOP C CONPOTUBIICHHUEM,
OJIU3KUM K aKTUBHOMY CONPOTHBIIEHUIO KATYIIKA UHAYKTUBHOCTH, COEUHUTEIbHBIC
POBO/IAa, TEHEPATOP HU3KOW YacTOThI, OCHHILIOrpad MM BOJBTMETP MEPEMEHHOIO
HaIpsKEHUS.

Kpamkoe  onucanue  pewenus. CoOupaeTcsi  dIEKTpUUYeCKas  LENb
M3 TIOCIENOBATENIbHO COECIMHEHHBIX PE3UCTOPA M KATYLIKHM WHIYKTUBHOCTH.
Ha o5ty wnens mnomaercs nepeMeHHoe HanpsbkeHue. lIpoBoaures usmepenue
3aBUCHMOCTH HANpPSDKEHUS HA PE3UCTOPE OT YacTOThl IOJABAEMOTO Ha IEMb
HampspDKeHus:  (aMIUIMTyJa  HamnpspKeHWs Ha  BCEM  LEeNM  MOCTOSIHHA).
[To HM3KO4YacTOTHON oOmacTu rpaduka ONpPENeNseTcs AaKTUBHOE COINPOTUBIICHHUE
KATYLIKH HHIYKTUBHOCTH, IO BBICOKOYACTOTHOW YaCTH ONPEAEIIAECTCS UHAYKTUBHOCTD

KaTYILIKH.

3ansaTue 9. 3Byk. Ocumiorpamma 3Byka. CriekTp 3ByKa

Jlexyusa «BBenenue B dSKCIEPUMEHTAIBHYIO aKyCTHUKY». BBOISTCS OCHOBHBIE
HOHATHS aKycTukd. OOCyXIaeTcs MeXaHMKa pPacHpOCTPAHEHUS! aKyCTHYECKHX
koneOanuii. BBomuTcs moHsATHE TOHAa u oOeproHa. OOCYXIaOTCS METOJBI
MCCIIEIOBAaHMS 3BYKOBBIX CUTHAJIOB.
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Ilpakmuxym

3aoanue. IlpoBenure cepuio HKCIEPUMEHTOB IO 3alUCU  OCHUIIOTPaMM
U CIHEKTPOB TJACHBIX 3BYKOB OJHOM 4YacTOThl. ONHUIIWTE OCHOBHBIC OTIUYUSA
B OCIIIJIJIOTpaMMax JiJIsl pa3HbIX TJIACHBIX 3BYKOB. OTBEThTE Ha BOIPOC, JOCTATOYHO
JIM JI71s1 OTIMCAHUS KaKOTro-IM00 3ByYaHUs OJTHOM JIUIIIb CIIEKTPOTPaMMBbl?

Obopyoosanue. IlepcoHanbHBI KOMITBIOTEP € MUKpO(OHOM i cMapThOH
C MPEyCTAaHOBJICHHBIM MMPOTPAMMHBIM 00€CIIEUECHUEM.

Kpamkoe onucanue pewenus. IlpoBogutcst  cepus  SKCHEPUMEHTOB
[0 TMOJIyYEHUIO OCHMJUIOTPAMM M CIIEKTPOB TIJACHBIX 3BYKOB OJHOM YacTOTHI.
[IpoBoauTCS CpaBHUTENBHBIN U KAUECTBEHHBIN aHATN3 OCIIMJIIOIPAMM U CIIEKTPOB.

Onucanue cxodxceii pabomuvl npakmukyma: MexayHapoAHAs OJUMIIHAIA
no skcrepuMeHTaibHou (uszuke 2017 r., 3amaya «AKYCTUYECKHE PE30HATOPHI»,

gacTh No 1.

3ansaTue 10. Crosiune MexaHM4YeCKUe BOJTHBI

Jekuyua «Ctosiurie MexaHU4ecKue BOJIHBD». OOCY)IaeTcs MEXaHHKa CTOSYHX
BOJIH B OJHOMEpHOH cpene. PaccmarpuBaroTcss mpUMeEphbl pa3iMyYHbIX TI'PaHUYHBIX
YCJIOBHIA.

Ilpakmuxym

3aoanue. Iloayiite B mpoOUpKY Tak, 4TOObl OHA Haydasia 3By4yaTb. [IpoBeaute
U3MEpEHHE 3aBUCMOCTH YaCTOThl OCHOBHOT'O TOHA U MEPBOT0 00€PTOHA BO3YLIHOTO
cTosiba B MpoOUPKE OT BBICOTHI 3TOTO cTOyIOA. JIJisi MI3MEHEHUS IJIMHBI BO3TYIIHOTO
cToJi0a 3amoyHsITe MPoOUpKyY BoAou. OnpeaennTe CKOpoCTh 3ByKa B BO3IyXeE.

Obopyoosanue. IlepcoHAIBHBIA KOMIBIOTEP ¢ MUKPOPOHOM MM cMapT(OH
C MPEAYCTaHOBIEHHBIM MTPOTPAMMHBIM OOecTieueHuEeM, MPOOUpPKa, BOJa, TUHEHKA.

Kpamkoe onucanue pewenus. IlpoBoguTcsi  cepus  IKCIEPUMEHTOB
0 HW3MEPEHHUIO0 aKyCTHMYECKOTO CIIEKTpa 3BYYaHHS MPOOUPKH, BO3HUKAIOIIETO
npu BAyBaHWHM B Hee Bo3ayxa. CTpouTcs JTHHEAPU30BAHHBIA TpaduK 3aBUCHMOCTHU
YacTOThl OCHOBHOTO TOHAa M TMEPBOr0 00EpPTOHA OT  BBICOTHI  BO3AYIIHOIO
ctonba B mpobupke. [lo momydyeHHBIM JaHHBIM OIPEAENseTCs] CKOPOCTh 3BYKa
B BO3/yXe€.

Onucanue cxooicell pabomul npakmukyma. MexayHapoaHas OJMMIHNAAA
no sKkcnepuMeHTanbHOM (usuke 2017 1., 3amaua «AKYCTHYECKHE PE30HATOPBI»,

qgacTh No 2.
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3ansTue 11. U3mMepenne noka3ares NpeJIoOMJIEHUS CTEKJIAa

Ilpakmukym Ne 1

3aoanue. Onpenenure NOKa3aTeab TPEJIOMIICHUS CTEKJISTHHOM MIIACTUHBI.

Obopyoosanue. IlpeameTHOE CTEKIIO0, MWUIMMETPOBKA, Ja3epHas yKas3Ka,
JUHEUKH, IITATUBBI C JATKOU B My TOH.

Kpamxoe onucanue pewenus. IlpoBomurcs  cepusi  3KCIEPUMEHTOB
[0 MU3YyYEHHUIO MEpEHAIIPaBICHUS JIyya CBETa, MMAJA0IEro Ha OOKOBYIO MOBEPXHOCTh
OPEIMETHOrO CTEKJIa, B 3aBUCMMOCTU OT BBIOPaHHOIO yrja najacHus. Beruucisercs
MOKa3aTelb MPEJIOMIICHUS MaTeprasa MIaCTUHBI.

Onucanue cxodceu pabomul npakmuxyma: MexnyHapoaHas onuMIuaza
no skcnepuMeHTanbHOU (usuke 2021 1., 3amaga «OTpakeHue, NPETOMIICHHE
Y TIPOITyCKaHUe», MyHKT Ne 4.

Ilpakmukym Ne 2

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

Obopyoosanue. Ilpu3ma, nazepHast yka3ka, TpaHCIOPTHUP, IUITATUBBI.

Kpamxoe onucanue pewenus. 1IpoBoAMTCS  ONBIT MO  HU3MEPEHHUIO
MUHHUMAJIBHOTO yIja OTKJIOHEHUs Ja3epHOro Jiyda TPEYroJIbHOM PaBHOCTOPOHHEH
npusMoil. Ilo modydyeHHOMY 3HAYEHMIO yrja pPAacCUNUTHIBAETCS I1OKA3aTeNb

IMPCIIOMIICHHA IIPU3MBEIL.

3ansTue 12. IlosiHoe BHyTpeHHee OTPasKeHUe

Jekyua «Ilpumenenue »>dQexrta MOTHOTO  BHYTPEHHETO  OTPAXKECHHS
B m3MepeHusix». OOcyxnaercs 3(QQGeKT TMOJHOTO BHYTPEHHEr0 OTPaKEHHS.
OnuceiBalOTCSI MPUEMBbI IO HCITOJNB30BAaHUIO A3TOro 3(Qexra mpu MNPOBEACHUU
ONTHYECKNUX U3MEPEHUM.

Ilpakmuxkym

3aoanue. Onpenenute Moka3aTesb MPEIOMIIEHUS MaTepuasa MpU3MBbl.

Obopyoosanue. CTeKIIsTHHAS IPU3Ma, JIa3epHas yKa3ka, JIMHEHKa.

Kpamkoe onucanue pewenus. [IpoBoauTcst onsIT 1o HaOmMoAeHUIO 3(dexTa
[IOJJHOTO BHYTPEHHEIO OTPaXXEHUsI CBETA, KOTOPBIM pacHpOCTpaHSAETCS B IpPU3ME.
W3mepsitoTcss  mapaMeTpsl, NpU  KOTOpbIX Jocturaercs 3¢¢dexr. Bpruncnsercs
MIOKa3aTelb MPEJOMIICHHUS MaTeprasa IpU3MbI.

Onucanue cxodxceii pabomuvl npakmukyma: MexayHapogHas —OJMMIMAIA

1o sKcnepuMenTaibHol (usuke 2021 r., 3ampaya «Iucnepcus», myHkT Ne 1 [16].
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3anaTue 13. IlpoBepka ¢opmysbl TOHKOH JIMH3BI C TOMOIIBI) MeTOJa
napajuiakca, NpUMeHEHHOT 0 JJISl onpe/aeeHNs M0JI0KeHUsI H300pakeHus

Ipakmukym

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

Obopyodosanue. Cobuparoriasi JIMH3a, ONTHYECKas CKaMmbsi (JTHO0 MepHas JIeHTa
U KpEeTUICHUE JUIsl JIMH3BI), BE UIJIbI OT IIIPHIIA (CO CTOYEHHBIM OCTPUEM ), IIJIACTHIIVH,
TOUYEYHBIN UCTOUYHUK CBETA.

Kpamxoe onucanue pewenus. OOcyxnaerca W AeMOHCTpuUpyeTcs 3(dekt
napayuiakca. W3ydeHHbI 3(Q(GEKT HCHONB3yeTCsl AJsl ONpEeAENCHUS IOJIOKEHUS
M300paXeHMs] UCTOYHUKA CBETA C MAJOH CBETHMOCTBIO, MOJTYYCHHOTO C MOMOIIBIO
cobuparomeid auH3bl. [0 HECKOJBKMM ONBITAM pPAacCUUTHIBAEeTC (HOKYCHOE

PAacCTOSIHUE JINH3BI.

3anstue 14. U3mepernue poKyCHOro pacCTOsIHUS pacceuBaOILeil JUH3bI

Ipaxkmuxkym

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

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

Kpamxkoe onucanue pewenus. O0Cyx)naroTcsi pueMbl u3MepeHusi (OKyCHOTo
pacCTOsIHUSI ~ paccewBaromie JuH3bL. — [IpoBOAMTCS  OMBIT MO  TMOJYYCHUIO
JEHUCTBUTENBHOTO N300paKeHHs B pACCEUBAIOLLEH JIMH3E ITyTEM CO3aHMsI C IOMOIIbIO
coOuparomieid JMH3BI MHHUMOTO HWCTOYHHMKA IS  PAacCEMBAIONIEH  JIMH3HI
Takke NPOBOIUTCS OMBIT MO HAOIIOJACHUIO PACXOIAIIETOCS] CBETOBOIO ITyUKa,
00pa30BaHHOTO CBETOM, H3JIYYCHHBIM TOYECUYHBIM HMCTOYHUKOM U MPOIIEIITAM
Yyepe3 paccerBarollyl0 JMH3Y, Ha KOTOpYI0 HakiieeHa auadparma. [lo pesynbraram
MOJIYYEHHBIX HKCIIEPUMEHTOB pACCUUTHIBACTCS ONTHYECKash CHUJIa PaCCEUBAIOIICH
JIUH3HIL.

Onucanue cxooicei pabomsr npakmukyma: [8], rmaBa Ne 5, maGopatopHas
pabota Ne 12.
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3ansaTue 15. Onpenesienne NJIMHBI BOJIHBI JIA3€PHOI0 U3JIYYeHHS € MOMOIIbIO
cxembl FOHra

Ilpakmuxym

3aoanue. llpunymaiTe -SKCHEPUMEHTAIBHYIO YCTAHOBKY, MO3BOJISIIOIIYIO
HaOmMoAaTh WHTEPHEPEHIIMOHHYIO KApTHUHY OT CBETOBOTO W3JIYYCHHS Jiazepa.
Omnpenenure JJIMHY BOJHBI U3TYyUYEHUS Ja3€PHON YKa3KHU.

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

Kpamkoe onucanue pewenus. JIByMs CBSI3aHHBIMH HHUTKON OylaBKaMu
MIPOKAJIBIBAFOTCS JIBa OJM3KOPACIIONOKEHHBIX OTBEPCTHS B ATIOMHHHEBON MHUIIICBOM
dounbre. [lomydeHHBIE OTBEPCTUSI OCBEMIAIOTCS JIa3€pHBIM IMy4YKOoM. B mpormeaiem
cBeTe HaOmogaeTcst uHTepdepeHIIMOHHas KapTuHa. [10 paccTOSHUIO MEX Ty TT0JIOCAMU
UHTEP(PEPEHIIMOHHON KAapTUHBI M PACCTOSHUIO MEXIYy OTBEPCTHSIMU B (ojbre
paccuuThIBACTCS JJIMHA BOJIHBI CBETA B JIA3€PHOM ITyUKE.

Onucanue  cxoxceu pabomel NPaAKMuKyma:  3aKIIOYUTENbHBIA  3Tal
BCEPOCCUMCKON oMU bl KOIBHUKOB 10 pusuke 2000 r., 11 knacc, 3amaya Ne 1.

3ansaTue 16. U3yueHue cmekTpa cBeTa pa3jMYHbLIX HCTOYHMKOB € MOMOUIbIO
AU(PPAKIHOHHOM PeIIeTKH

Ilpakmuxym

3aoanue. llpunymaiite, coOOEpUTE U ONUIINTE SKCIEPUMEHTAIIBHYIO YCTAaHOBKY,
NIO3BOJISTFOLLYIO ITOJTyYUTh ONITUYECKUI CIIEKTP M3JTyYEHHNs CBETA PA3INYHbIX UICTOUYHHUKOB.
IIpoBenuTe Hccnen0BaHUE CIIEKTPOB NPEAJIOKEHHBIX BaM HCTOYHHUKOB CBETA.

Obopyoosanue. JlndpakuronHas perieTka, GoHaph C JaMION HaKaJlWBaHUS,
CBETOAMOIHBIN (hOHAPH, TA30pa3pPsIAHAS TaMIIOUKa, YKpaH, quadparma, MepHas JICHTA.

Kpamkoe onucanue pewenus. IlpoBomurcss  cepuss  DKCIEPUMEHTOB
N0 HaONIOACHUIO ONTUYECKUX CIEKTPOB H3JIYYEHUS HMCTOYHUKOB CBETa pa3HOU
npupoabl. [IpoBoauTCs CpaBHUTEIBHBIN U KOJTUYECTBEHHBIN AHAIU3 ITUX CIIEKTPOB.

Onucanue cxooicell pabomul npakmukyma: MexXayHapoaHas oJaUMIUaAa

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

3ansarue 17. UcciienoBanue 3aBUCMMOCTH HHTEHCMBHOCTH CBEY€HHS CBETOAUO/AA
0T CWJIbI MPOTEKAIOLIEI0 Yepe3 Hero ToKa

IHpakmukym

3aoanue. VI3mMepbTe 3aBUCMMOCTb MHTEHCHUBHOCTH CBEUEHHS CBETOAMOJA
OT CWJbl MPOTEKAIOLIET0 4Yepe3 Hero Toka. Onpenennte XapakTep H3MEPEHHOU

3aBUCUMOCTH.
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Obopydosanue. CBetonuoj, JOKCMeTp (Wiaum cMapThoOH C  JIaTYUKOM
OCBEILIEHHOCTH), JIabopaTopHbIH OJIok muTaHus (WM aBe Oarapeiiku AA, peocrar
U MYJIBTUMETp), COSAMHUTEIHHBIC TIPOBO/IA.

Kpamkoe onucanue pewenus. IIpoBOAMTCA JKCHEPUMEHT IO MPSMOMY
U3MEPCHHUIO 3aBUCHUMOCTH HMHTEHCHUBHOCTH W3TYYCHHUS CBETOAMOAA OT CHIIBI
IpoTeKarouero 4epe3 Hero Toka. CTpouTcs rpaduk MOTYyYEHHOM 3aBUCHMOCTH.
Omnpenensercsa xapakTep 3aBUCUMOCTH.

3ansatue 18. HaOiioneHue wu30UpaTeIbLHOCTH BHYTpeHHero ¢orodddexrta
K JJIMHE BOJIHBI CBEeTa

Ilpakmuxym

3aoanue. Y CTaHOBUTE JIBa CBETOIMO/A IPYT HAMIPOTUB JipyTa. M3yduuTe siBJICHUE
BO3HUKHOBEHUsI (OTOTOKa B oOcCBelmaeMoMm cBetoguonae. st 3Toro usmepbTe
3aBUCUMOCTh CHJIBI ()OTOTOKA OT HAMPSHKEHUS Ha CBETOAMO/IC, BBITIOJIHSIOIIEM POJIb
UCTOYHMKA cBeTa. [loBTOpUTE ONIBIT, NPUMEHSs B KAa4eCTBE HCTOYHUKOB CBETA
CBETOJIMOMbI, JAIOIINE CBET C pa3HbIMU JUIMHAMU BOJH. Omnpenenure yCioBHS,
IIPU KOTOPBIX B OCBEIIAEMOM CBETOJIUOE BO3HUKAET (POTOTOK.

Obopyoosanue. Tpu mapbl CBETOIMOJIOB PAa3HBIX I[BETOB (KpacHbIC, 3€JICHBIC
U CUHUE), OJIOK TUTAHUSI CBETOANO1a-OCBETUTEISI, MYJIbTUMETD.

Kpamxoe onucanue pewenus. JIpa cBeTonuona yCTaHABIMBAKOTCS HAIIPOTUB
npyr apyra. Uepe3 OOWH CBETOAMOJ MPOMYCKAETCA TOK OT MCTOYHHUKA MUTAHUSL.
N3yuaercss sBieHHME BO3HUKHOBEHHUSI (POTOTOKA BO BTOPOM  CBETOIHUOJIE.
OGHapyxuBaercsi, 4To0 (OTOTOK BO BTOPOM CBETOAMOJIE BO3HUKAET TOJBKO
IIPA OCBEIICHUMU €T0 CBETOAMOAOM C JJIMHOW BOJIHBbI, MEHBIIEH WJIM PABHOU JJIMHE
BOJIHBI, HA KOTOPYIO PACCUUTAH OCBEIIAEMbI CBETOIUO/I.

Onucanue cxooicetl pabomul npakmuxyma: MexXayHapoaHas OJIUMIIHAAA
o skcnepumenTtaibaoit Gusuke 2020 r., 3agaya «Onromnapa» [17].
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IUIAHUPYEMBIE PE3YJbTATBI OCBOEHUSI KYPCA BHEYPOUYHOM
JNESATEJBHOCTHU «OCHOBBI ®U3NYECKOI'O DKCIMEPUMEHTA
(PM3UKO-MATEMATHYECKHUI MPOD®WID)»

JIMYHOCTHBIE PE3YJIbTATHI

B cghepe epasxcoancrozo eocnumanusi:

TOTOBHOCTb BECTH COBMECTHYIO JIESITEILHOCTh B MHTEPECAX IPaXKAAHCKOTO
o011ecTBa, y4acTBOBaTh B CAMOYIIPaBICHUHN B 00pa30BaATEIbHON OpraHu3aluu;

YMEHHUE B3aHUMOJICMCTBOBATh C COLMAIBHBIMU HHCTUTYTaMU B COOTBETCTBUU
¢ UX QYHKIMSIMU U HA3HAYCHUEM.

B cghepe nampuomuueckozo eocnumanus:

c(hOPMHUPOBAHHOCTH POCCUMCKON IPakTaHCKOW UJIEHTUYHOCTH, ATPUOTHU3MA;

LEHHOCTHOE OTHOIICHHE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSIM
POCCUHCKUX YUEHBIX B 00JIaCTU (PUUKU U TEXHUKH.

B cghepe oyxosHno-npascmeennoco éocnumanus:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIOCOOHOCTh ~ OLEHMBATh  CHUTyalldl0 M  NPUHUMATh  OCO3HAHHbBIC
pelIeHusl, OPUEHTHPYSCh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI W LEHHOCTH,
B TOM YHCJIE B ICSITEIIBHOCTH YUEHOI0;

OCO3HaHME JJMYHOTO BKJIa/1a B MOCTPOEHUE YCTOMYUBOTO OYIYILIETO.

B cghepe sacmemuueckozo eocnumanusi:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIOYAsl ICTETUKY HAy4YHOTO TBOPYECTBA,
npucymiero Gu3n4ecKoil HayKe.

B cgpepe mpyoosozo socnumanusi:

UHTEpPEC K pas3nuuyHbiM  cpepam  npodecCHOHATBLHON eI TeNIbHOCTH,
B TOM YHCJI€ CBSI3aHHBIM C (M3HKON W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp OyaylIei mpodeccun U peasnu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO M caMOOOpa3oBaHUIO B 00JacTH
(GU3UKY HA IPOTSHKEHUN BCEH JKU3HMU.

B cghepe sxonocuueckoco 6ocnumanus:

c(hOPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, OCO3HaHUE TIJI00aIbHOIO
XapaKTepa SKOJOTUYECKUX TPOOIIeM;

IJTAHUPOBAHKUE U OCYILIECTBIICHUE JACHUCTBUU B OKPYXKAIOIIEH CPEAE HA OCHOBE
3HAHUA LIeJIEW YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA,

pacCIIMPEHNE OMBITA JEATEIIBHOCTH 3KOJIOTMYECKON HAIIPABIEHHOCTH HA OCHOBE

MMEIOIIMXCS 3HAHUM 110 (l)I/IBI/IKC.
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B cghepe yennocmu nayunozo nosnanusi:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUYECKON HAYKHU;

OCO3HaHWE IIEHHOCTH HAyYHOM JesATeIbHOCTH, TOTOBHOCTH B IIpollecce
M3y4eHUs (U3UKH OCYIIECTBISATH MPOCKTHYIO M UCCIIENOBATEIBCKYIO JIEATEIHHOCTh

HHINBUAYAJIbHO U B I'PYIIIIC.

METAIIPEIAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTeIbHbIC YHHBEpPCAJIbHbIC YUYeOHbIC ACHCTBUA:

ba3oBble 1oruyeckue 1eHCTBUA:

CaMOCTOSITENIbHO  (OPMYJIUPOBATh U aKTYaJU3UpOBaTh  IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh LEJIH JCATEIIBHOCTH, 3aaBaThb MapamMeTpbl W KPHUTEPUM HX
JOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUUS B PACCMAaTPUBAEMBIX (PU3UUECKUX
SBJICHUSAX;

pa3palaThIBaTh IUIaH PELICHUs MPOOJIEMBbl C yUETOM aHaJIM3a UMEIOLINXCS
MaTepualbHbIX U HEMaTePUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIECHUBATH COOTBETCTBUE PE3YJIHTATOB
LIEJIIM, OLIEHUBATh PUCKU MTOCIEACTBAN IEATENBHOCTH;

KOOPJIMHUPOBATh M BHIMIOJIHATH PabOTy B YCIOBUSX PEATbHOr0, BUPTYAIbHOTO
Y KOMOWHHPOBAHHOTO B3aUMO/ICUCTBHUS;

pa3BUBAaTh KPCATHUBHOC MBIIIJICHUC IIPU PCIICHNUHN )KU3HCHHBIX HpO6HCM.

ba3oBble ncciienoBare/ibCKue 1eCTBUA:

BJIa/IeTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBHIMH TOHITHSAMH W METOJaMU
duznyecKoil HayKu;

BJIa/IETh HaBBIKAMU Y4eOHO-HCCIIEAOBATENbCKOM M MPOEKTHOU JEATEIbHOCTH
B o0siacTé (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IMOMCKY
METOJIOB peUIeHHs 3a4auy (U3UYECKOTO COJCpKaHUsS, NPUMEHEHHUIO Pa3InYHbIX
METOJIOB ITO3HAHUS;

BIQJIETh BUJAMH  JACSITENBHOCTH IO TOJYYEHUIO  HOBOTO  3HAHUA,
€ro HHTEpIpeTaluy, NpeoOpa3oBaHUI0 U NPUMEHEHHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYaIUsX, B TOM YUCJIC IPU CO3JaHUH YU€OHBIX MPOEKTOB B 00JaCTH (PU3UKU;

BBISIBJISITh NIPUYMHHO-CJIE/ICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3aj]auy,
BBIIBUTATh TUIIOTE3Y €€ PEIICHHUs, HAXOIUTh apryMEHTHI JJI JOKa3aTeNbCTBA CBOMX

YTBEPKIACHNM, 3a1aBaTh IapaMeTPbl U KPUTEPUU PELLICHUS;
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aHAJIM3UPOBaTh TIOJYYEHHbIE B XOJI€ PEIICHHsS 337a4d  PE3yJbTaThl,
KPUTUYECKH OLICHMBATh WX JOCTOBEPHOCTb, IIPOTHO3MPOBATh W3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (opMyIHpoBaTh COOCTBEHHBIE 33aJaud B 00pa30BaTEIbLHOU
JESTEIBHOCTH, B TOM YHCIIE TPU U3YYCHUH (PU3UKHU;

JaBaTh OLEHKY HOBBIM CUTYaIMsIM, OLIEHUBATH MPUOOPETEHHBIHN OIIBIT;

yMEThb NEPEHOCUTh 3HAaHUA MO (QHU3UKE B MPAKTHYECKYI0 001acTb
KU3ZHENIEATEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJEH, IPEJIaraTh OPUTMHAIBHBIE MOAXO0/IbI U PELICHUS;

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

Pab6ora ¢ unopmanueii:

BIIQ/ICTh HAaBBIKAMH TOMydeHUS HHPOpMAIMH (PHU3MUIECKOTO COAEp>KaHUsS
U3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIIATH IOHUCK, aHAIU3,
CHUCTEeMATHU3alMI0 W HWHTEpIpeTanuio HHPOPMAIUN Pa3IUYHBIX BHIOB U (HopM
pEICTABICHNUS;

OLIEHMBATb JTIOCTOBEPHOCTh MH(OpMALIUY;

UCIOJb30BaTh  CpeICcTBa  HMH(DOPMALIMOHHBIX W KOMMYHMKAI[MOHHBIX
TEXHOJIOTUNA B PEUICHUU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OpPraHU3aI[MOHHBIX
3a/a4 ¢ COOJI0/ICHHEM TpeOOBaHUM IPTrOHOMUKH, TEXHUKH O0€30MAaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M ATHUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1acHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COACPIKAHMSI B PA3IMYHBIX (popMaTax ¢ ydeToM
Ha3HaueHusd UHGOPMALMK U LEJIEBON ayAUTOPUH, BbIOMpas ONTUMAIIbHYIO (opMy

MMpCACTABJICHUA U BU3yaJINU3al[UN.

KommyHukaTuBHBIE YHUBEpPCAJbHbIEC Y4eOHbIC TCHCTBHSA:

OCYILIECTBIIATH OOIIIEHUE BO BHEYPOUHOU JCATEILHOCTH;

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

Pa3BCPHYTO H JIOTUYHO H3JIaraTb CBOIO TOYKY 3PCHHA C UCIIOJIb30BAHHNCM
SI3BIKOBEIX CPCICTB,

IIOHUMATb M UCIIOJIB30BATh MPCUMYIICCTBA KOMaHI[HOﬁ 151 I/IH,III/IBI/II[yaJIBHOI\/’I
paboThI;

BBIOMPATh TEMATHUKy W METOJIbI COBMECTHBIX NEHCTBUU C Y4ETOM OOIINX

HHTCPECOB U BO3MOKHOCTEHU KaXXa0ro 4jJ€Ha KOJIJICKTHUBA,
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MPUHUMATH eI COBMECTHOH JIEATEIILHOCTH, OpPraHu30BbIBATH
U KOOPJAWHUPOBATH IEUCTBUS IO €€ JIOCTHXKEHUIO: COCTAaBIAATH IUIAH JICMCTBUM,
pacrpenensaTb POl C y4eTOM MHEHHM YYacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

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

npeajgaraTb HOBBIE TPOEKTHI, OICHWBATH MAEW C TIO3UIHUU HOBHU3HBI,
OPUTHMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh  MO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B  Pa3IUYHBIX

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

PerynsiTuBHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBHS:

Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATH TO3HABATENBHYIO JEATEIBHOCTh B 00JacTU
(bU3HKH, BBISBIISATH IPOOJIEMBI, CTABUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIIbHO COCTABJIATH IJIaH PEIICHUS pPACUETHBIX U KaUECTBEHHBIX 33/1a4,
IUIaH BBINIOJIHEHUSI MNPAKTHUECKOM paboThl € YYEeTOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUM;

JaBaTh OIEHKY HOBBIM CUTYaIIUsIM;

paciipsaTh paMKd Y4YeOHOro MpeaMeTa Ha OCHOBE JIMYHBIX NMPEANOYTCHUN;

JieaTh OCO3HAHHBIM BBIOOP, APTYMEHTUPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 3a peleHue;

OIICHMBATh MPUOOPETECHHBIHN OIIBIT;

CrocoOCTBOBATH (POPMUPOBAHMIO U MPOSBICHUIO APYIULIMH B 00JIaCTH (PUBHUKH,

MOCTOSIHHO MOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBINH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAILHBI HHTEJLJIEKT:

JaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHUBBI B 1€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HABBIKAMU MMO3HABATEILHON pe(IEKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX IIPOLECCOB, UX PE3YJILTATOB U OCHOBAHUI;

MCIIOJIb30BaTh MpPHUEMbI pediiekcun IJid OLEHKU CUTyallud, BbIOOpa BEPHOTO
peleHns;

YMETb  OLIEHMBaThb PUCKM M  CBOEBPEMEHHO NPUHUMATh  PELICHMS
10 UX CHW)KCHUIO;
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IIPUHAMATh MOTHMBBI M apryMEHThl JPYTUX IIPU AaHAJIU3€ pPE3YyJIbTaTOB
NEATEIIbHOCTH;

MIPUHUMATH Ce0sl, MOHMMAasi CBOM HETOCTATKU U JOCTOMHCTBA;

[IPUHUMATh MOTHBBI M apryMEHTBl APYIMX IIPU AaHaIU3€ pe3yJbTaToB
NEeATEIIbHOCTH;

MpHU3HABATh CBOE MPABO U MPABO APYTHX Ha OMIMOKH.

HHPEAMETHBIE PE3YJIBTATBI

K xonity 10 knacca o0y4aromuiics HayqYuTCs:

MMOHMMATh 3HAYEHUE OMUCATENbHOW, CUCTEMATU3UPYIOIIECH, OOBSICHUTEIbHON
U TPOTHOCTUYECKON (yHKIMI (PU3MUYECKON TEOpUH — MEXaHUKH, MOJIEKYJSPHOU
GU3NMKK U TEPMOJUHAMUKH, POJb (QuU3nYeckod Teopud B GHOPMHUPOBAHUU
MIPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pasznuyaTh YCJIOBHS MPUMEHUMOCTH HM3YUYECHHBIX MOeNed (U3UYECKUX Tel
Y MIPOIIECCOB (SIBJICHUI);

paznuyaTh ycioBHs (TpaHHUIBI, 00JIaCTM) TNPUMEHUMOCTH HM3yUYCHHBIX
(bu3HUeCKNX 3aKOHOB, TOHUMATh BCEOOHUN XapakTep (PyHIaMEHTaTbHBIX 3aKOHOB
Y OTPAaHUYEHHOCTh UCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAJIU3UPOBaTh M OOBSCHATH MEXAHMYECKHE, TEIUJIOBbIC, DIIEKTPUUYECKHE
IPOLIECCHI W SIBJICHHSI, HCIIOJb3ysl OCHOBHBIEC IIOJIOKEHUS W 3aKOHBI MEXAHUKH,
MOJIEKYJIIPHO-KUHETUYECKON TEOpUHU, MOJEKYJISIPHOW (PU3UKH U TEPMOJIMHAMUKH,
ANEKTPOANHAMHUKHY;

aHAIM3UPOBATh U OOBICHATH (DU3UYECKUE SBJICHUS, WCIOJIB3YsS OCHOBHBIC
MOJIOKEHUS ¥ (PU3UYECKUE 3aKOHBI;

OMHCHIBATh (PU3WYECKUE TPOILECCHl M SIBJICHHS, HCIOIB3ys HEOOXOIUMBbIE
BEJINYMHBI;

OOBACHATH OCOOCHHOCTH MPOTEKAHUS U3y4YaeMbIX (U3UYECKUX SIBICHHUI;

POBOJIMTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UYECKOU BEITUUUHBI
OT APYroM C HCHOJIb30BAaHUEM IIPSMBIX H3MEPEHUN, MPHU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCUPOBATh PE3YJNbTAThl TOJYYEHHON 3aBUCUMOCTH (DU3UIECKUX
BEJIMYMH B BUJIE TPA(QUKOB C yU€TOM a0COTIOTHBIX OTPEIIHOCTEN U3MEPEHUM, AeNiaTh
BBIBO/JIBI IO PE3YyJIbTaTAM HCCIIENOBAHNS,

IPOBOJUTH KOCBEHHBIE U3MEPEHUsT (PU3NUECKUX BEIMYMH, NPU 3TOM BHIOUPATH
ONTHUMAJIbHBIA METOJ M3MEpPEHHUs, OLEHUBATH AaOCONIOTHBIE M OTHOCUTEIbHBIC

MOTPCITHOCTH IPAMBIX 1 KOCBCHHBIX HSMGPGHHﬁ;

30



MPOBOJIUTH OMBITHI TIO TPOBEPKE NPEIJIOKEHHON THUIMOTE3bl: IJIAaHUPOBATH
AKCIIEPUMEHT, COOMpaTh  OSKCIEPUMEHTAIBHYI0  YCTaHOBKY, aHAJIM3UPOBATH
MOJIyYCHHBIE PE3YJIbTATHI U JIeJaTh BBIBOJ O CTaTyCe MPEAI0KEHHON THIIOTE3bI;

coOmro/iaTh MpaBujia 0€30MacHOTO TpyJa NpPU MPOBEACHUHM HCCIEIOBaHUIMA
B paMKax  TpakTUKymMa U y4yeOHO-MCCIIEOBATEIbCKON  JEATEeIbHOCTH
C UCTIOJIb30BAHUEM HU3MEPUTENBHBIX YCTPOUCTB U TAOOPATOPHOTO 000PYI0BAHUS;

peraTh pacyeTHBIC 3a/Ia4M C SBHO 33JIaHHON M HESBHO 3aJIaHHON (DU3UYECKOM
MOJIENIbIO: Ha OCHOBAaHWU aHaJIM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (HHU3UUECKOM
MOJICNIA, OTBEYAOUIe TpeOoBaHUSAM 3a/layd, MPUMEHITh (QPOPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTH U TOCTYJNaThl (PU3MUYECKUX TEOPUH TMPU  HMCIHOJIb30BAHUU
MaTeMaTHUYECKNX METOJOB pEIICHUS 3a7ad4, MPOBOJWTH pPAacueThl Ha OCHOBAHHH
UMEIOIIUXCSL JIaHHBIX, AHAJIU3UPOBATh peE3yJIbTaThl U KOPPEKTUPOBATH METO/IbI
PEIICHUS C y4EeTOM MOJyYeHHBIX Pe3yJIbTaTOB;

permaTh KaueCTBEHHBIC 33/1au, TPEOYIOIIHe MPUMEHCHUS 3HAHWN W3 Pa3HBIX
pasnenoB Kypca (U3HKM, a TakKe HHTErpaluyd 3HAaHUM W3 JAPYTrUX MPEeAMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIa: BBICTPAMBATH JIOTUYECKYIO IEMIOYKY pPacCyXICHUH
C OIOPOY HA U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBJICHHUS,;

WCITOJIB30BaTh TCOPETUUCCKUE 3HAHUS IS OOBSICHEHHSI OCHOBHBIX TIPHHIIUIIOB
paboThI U3MEPUTENIBHBIX TPUOOPOB;

aHAJIM3UPOBATh M OIICHUBATH TOCIEJICTBUS OBITOBOM M TMPOU3BOJCTBEHHOMN
JESTEIbHOCTH 4YEJIOBEKa, CBA3aHHOW C (PU3WYECKUMH TPOIECCaMM, C TO3HUIHA
HKOJIOTMYECKOMN 0€301MacHOCTH, MPEICTABICHUM 0 paIMoHaIbHOM
PUPOAOIIONH30BAHNN, & TAKKE Pa3yMHOM HCIOJIb30BAaHUM JOCTHIXKEHUN HayKd
Y TEXHOJIOTHH JJIs1 TAJIbHEHIIIEro pa3BUTHUS YEJI0BEYECKOTo 00IeCTBa;

MPUMEHSATh PAa3IHYHbIE CIMOCOOBl paboThl ¢ uHpOpMaluend ¢GU3NIECKOro
coJiepKaHUsI C HMCIOJIb30BAaHUEM COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJIOTHH,
MIPU 3TOM HCIIOJIH30BaTh COBPEMEHHBbIE MH(GOPMAIIMOHHBIE TEXHOJIOTUU IS TIOWCKA,
nepepaboTKh M TPEAbsIBICHUS Y4YeOHOW M HAay4YHO-TIOMYJSpHOW uH(OpMaIuy,
CTPYKTYPUPOBAHMSI W HWHTEPIpETarud WHGOPMAIMH, TMOJTYYCHHOW W3 Pa3TUYHBIX
MCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATh MOJIy4aeMyr0 WH(POPMAIMIO U OIEHUBATH
€e JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIONIMXCS 3HAHWW, TaK U HA OCHOBE aHau3a
MCTOYHUKA HHPOpMAIUY;

MIPOSIBJISITh OPTAaHU3AIMOHHBIC W TMO3HABATEIHHBIC YMEHHUS CAMOCTOSITEIHLHOTO
MpUOOpPETEHUS HOBBIX 3HAHWUN B TPOIIECCE BBIMOJTHEHUS MPOCKTHBIX W y4eOHO-

HCCIIEIOBATENIbCKUX PadoT;
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paboTaTh B IpyIMIe ¢ HCTIOTHEHUEM Pa3IMUHBIX COIUATBHBIX POJICH;
MOPOSBIATE MOTHBAIMIO K Oyaymed mnpopecCHOHANbHON —IeSATEIbHOCTH

10 CHEHUATBHOCTSIM (PU3UKO-TEXHUUYECKOTO TPOQuIIs.

K xonny 11 knacca oOyyaromuiicss HAyIUTCS:

NOHUMATh pPOJib (PU3UKH B SKOHOMHUYECKOM, TEXHOJOIMYECKOU, COIMaIbHOU
M 3THYECKOH chepax JesTEIbHOCTH YeJI0BEKa, pOJib U MECTO (PU3UKH B COBPEMEHHOM
HAYYHOW KapTUHE MHpA, 3HAYEHUE ONUCATEIBHOM, CUCTEMATU3UPYIOIIEH,
OOBACHUTENHPHON M MPOTHOCTUYECKOM (QYHKUUNA (PU3NYECKON TEOpuHu, poJib
¢dusnueckoii Teopun B GOpMHUPOBAHUU MPEACTABICHUN O (PU3NYECKON KapTUHE MUPA,
MeCTO (U3UYECKON KapTUHBI MHUpa B OOILIEM psAOy COBPEMEHHBIX E€CTECTBEHHO-
Hay4HBIX MIPEACTABICHUI O IPUPOJIE;

pasznuyaTh YCJIOBHS NMPUMEHUMOCTH HM3YYEHHBIX MOJeed (U3HMYECKUX TeNl
U TIPOIIECCOB (SIBJICHUI);

paziuuath ycioBUs (TpaHMIlbl, OOJIACTH) NPUMEHUMOCTH M3YYEHHBIX
($u3HUEeCKNX 3aKOHOB, TOHUMATh BCEOOIUN XapakTep (PyHIaMEHTaTbHBIX 3aKOHOB
Y OTPAaHUYECHHOCTh MUCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh W OOBACHATH DJICKTPOMATHUTHBIC, KBAHTOBBIC TIPOIECCHI
U SBIICHUS, WCHOJb3ysSd OCHOBHBIE TIOJIOKEHUS U 3aKOHBI 3JIEKTPOJUHAMUKH
Y KBaHTOBOU (PU3UKH;

OMKCHIBATH U3yUYEHHbIE (PU3MUECKUE MPOIIECCHI U SIBJICHUS;

OOBSCHATh OCOOEHHOCTH NPOTEKAHUS M3YUYEHHBIX (PU3NUECKUX SIBICHMUIA;

MIPOBOAMTDH UCCIIEOBAHNE 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH
C MCIHOJIb30BAHUEM MPSMBIX HM3MEPEHUM, MPU ATOM KOHCTPYHPOBATh YCTAHOBKY,
¢uKCHpOBaTh PE3yJbTATHI MOJTYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIIUYUH B BHJIC
rpaUKoOB ¢ y4eToM aOCONIOTHBIX MOTPEIIHOCTeH W3MEpPEHUl, NenaTh BbIBOJIBI
[0 PEe3yJIbTaTaM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUsT (PU3MUECKUX BEIUYUH, PU 3TOM BBIOUPATH
ONTHUMAJIbHBIA METOJ M3MEpPEHHUs, OLECHUBATH AaOCONIOTHBIE M OTHOCUTEIbHbBIC
MOTPENIHOCTHU MPSAMBIX U KOCBEHHBIX U3MEPEHUM;

IIPOBOJIUTH OIBITHI IO TPOBEPKE MPEMIOKEHHOW THIIOTE3bl: MIAHUPOBAThH
AKCIIEPUMEHT, COOMpaTh  SKCIEPUMEHTAIBHYIO  YCTaHOBKY, aHaJU3UPOBATH

IMOJIYYCHHBIC PC3YJIbTAThI U ACJIAaTh BBIBOA O CTATYCC HpCI[JIO)I(eHHOI)'I THIIOTC3BI,
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coOmroaTh mpaBuia 0€30MacHOro TpyJda HpU MPOBEACHUM HCCIIEIOBAHUN
B paMKax  [MpakTUKyMa U  y4eOHO-HCCIIEIOBATEIIbCKOM  AESATEIbHOCTH
C UCTIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U JIa0OPaTOPHOIO 000PYI0BAHNUS;

peraTh pacyeTHBIC 3aJ]a4M C SBHO 3aJaHHOW W HESBHO 3aJaHHOUN (Ppu3ndeckoi
MOJEJIBIO;

pelaTh KaueCTBEHHbIC 3a/laud, TPEOYIONIME MPUMEHEHHS 3HAHUM U3 Pa3HbIX
pasnenoB Kypca (U3HKH, a TakkKe HHTerpaluyd 3HaHUM U3 JPYTrux MpeAMETOB
€CTECTBEHHO-HAYYHOI0 LMKJA: BBICTPAUBATh JOTMYECKYIO LIEMOYKY PaCCyKJICHUN
C OIOPOM Ha U3YUYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS )11 OOBSICHEHHS] OCHOBHBIX MPUHIIUIIOB
paboThI U3MEPUTENIBHBIX TPUOOPOB;

aHAJIM3UPOBaTh M OIICHUBATH TMOCIEJICTBUS OBITOBOM M TMPOU3BOJCTBEHHOMN
NESATEIbHOCTH YEJOBEKAa, CBSI3aHHON C (U3MYECKUMHU MPOLECCAMH, C TO3HIIMMA
AKOJIOTUYECKOMN 0€30MacHOCTH, IpeICTaBICHUN 0 palMoOHaIbHOM
IPUPOJIONIONIB30BAHUM, @ TAKKE PAa3yMHOM HCIOJIb30BAaHUU JIOCTHKEHHM HayKH
Y TEXHOJIOTUH JUIsl JaIbHEHIIIEro Pa3BUTHS YEJIOBEUECKOTO O0IIECTBA;

OPUMEHSTh Ppa3IMyHble CIOCOoObl paboThl ¢ uHMOpMaImendn Q(U3NIECKOro
COJICp’)KaHUSI C UCIIOJb30BAaHUEM COBPEMEHHBIX HWHQPOPMAIIMOHHBIX TEXHOJOTHUH,
MIPU 3TOM HCIOJB30BaTh COBPEMEHHBbIE MH(POPMAIIMOHHBIE TEXHOJOTUH JJIsl TIOMCKA,
nepepadoTKU W TPEAbSIBICHUS Y4YeOHOW M Hay4YHO-TIOMYJSpHOW HH)OpMaIuy,
CTPYKTYpPUPOBAHUSI U HMHTEpHpeTaluyu WH(OpMaIMK, MOJYYEHHOW M3 Pa3IudHBIX
MCTOYHUKOB, KPUTUYECKUA aHAIM3UPOBATH MOJIy4aeMyl0 MH(OpPMAIIMIO U OIEHUBAThH
€e JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCSI 3HAHUM, TaK U HAa OCHOBE aHau3a
UCTOYHHKA UH(POPMALINH;

MPOSIBIIATh OPTaHU3ALMOHHBIE W TO3HABATEIbHBIE YMEHUSI CaMOCTOSITEIbHOIO
NpUOOPETEHHUST HOBBIX 3HAHWUN B MPOIECCE BBIMOJHEHUS MPOEKTHBIX U Yy4eOHO-
MCCIIEI0BATENbCKUX PadoT;

paboTath B TpyIIie C UCTIOTHEHUEM PA3THUYHbBIX COIMATBHBIX POJICH;

OpOSBISITH MOTHBALIMIO K Oyayuiedl mnpodeccHuoHanbHOW AesTeNbHOCTH

0 CTICIIHAIBHOCTSM (PH3UKO-TEXHHUECKOTO MPOhUIIS.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Haumenosanue
Ne

pa3ziesoB U TEM
/o

y4eOHOT0 MpeMeTa
Pa3nen 1. Mexanuka
1.1 Tlorpeurnoctu
B OKCIIEPUMEHTE

(iexuus)

KonnuectBo

qacCcoB

[IporpammHoOe conepkaHue

DKCIEPUMEHT U TEOPHUS B TPOLIECCE

no3HaHus npupoabl. Habmtonenue

H SKCIICPUMCHT B (1)I/ISI/IK€.

CrniocoOb1 n3Mepenus GU3nIECKuX

BEJINYMH (aHAJIOTOBBIC U ITU(PPOBHIC

HU3MEPUTEITLHBIC PUOOPHI,
KOMITBIOTEPHBIC TaTINKOBEIE
CUCTEMBI).

ITorpemnocTr u3MEpeHnit

bu3ndecKkux BeaudrH (a0COM0THAS

1 OTHOCHUTEJIbHAs).
I'mnore3a. @u3ndecKuil 3aK0H,

rpaHuObl €ro IPUMCHUMOCTH

XapakTepuCcTUKa AeATEIbHOCTH

00yJaroIIMXCs

Onepuposams NOHAMUAMU:
Ha0JII0ICHUE, DKCIIEPUMEHT, TUIIOTE3a,
Teopusi, pU3nUYecKasi BEIIUYMHA,
(bu3nUecKuil 3aKOH, U3MEPUTEITBHBIHI
npudop, U3MepeHue, pe3yabTar
M3MEPCHUSI, IICHA JIETICHUS IIIKAJTbI
npudopa, MOrpenrHOCTh U3MEPEHUSL.
Ilpueooums npumepwol HaOIIOICHHUS,
AKCIIEPUMEHTA, THIOTE3bI, TCOPUH,
(bu3MYEeCKUX BEJIMYMH, (PU3UUIECKUX
3aKOHOB, H3MEPHUTEIIBHBIX MPUOOPOB.
Onpeodensams LIeHY JEIEHUS IIKaJbI
npudopa, abCOMOTHYIO TOTPEITHOCTh
MIPSMOTO U3MEPEHUSI.

3nams GOPMYIIBI 171 OLEHKHU
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1.2

Or1eHKa MOTPEITHOCTEH
MPSIMBIX ¥ KOCBEHHBIX
M3MEpPEHNN
(camocTosITeIbHAS

pabora)

Ornpenenenue norpenHocTen
MPSAMBIX U3MEPEHUH 110 33 TaHHBIM
pe3yJibTaTaM U3MEPEHHUI.
[TpueMsbl OTICHKH TIOTPENTHOCTEN

KOCBCHHBIX I/ISMGPGHI/Iﬁ

OTHOCHUTEIBHOM MOTPETHOCTH
KOCBEHHOT'0 U3MEPEHUs, TpaBuia
OKPYTJICHHS a0COTIOTHBIX
MOTPENTHOCTEN, BEIPAKECHHE
OTHOCUTEJIBHBIX MOTPEIIHOCTEN

B IIPOLIEHTAX

Onepuposamb NOHAMUAMU.:
a0COJIOTHAS OTPEMIHOCTD U3MEPEHUS,
OTHOCHUTEJIbHAs! OTPEIIHOCTD
WU3MEPEHHUSI.

IIpusooums npumepsi PSIMbIX

Y KOCBEHHBIX H3MEPEHHU.
Onpeodensimeb TOTPEUTHOCTH MPSIMBIX
U3MEPEHNN.

Hcnonvzoeams METO TPAHUIL

LTSl OLIEHKH a0COJIIOTHOM MOTPEIIHOCTH
MPSAMOT0 U3MEpEHUs, TpaBuiIa
OKPYTJICHHS a0COTIOTHBIX
MOTPEIHOCTEN, GOPMYJIBI IS OLICHKU
OTHOCUTEIBHOU MOIPEIIHOCTH
KOCBEHHOT'O U3MEPEHHUSI.

Ymems oxkpyrisaTh aOCOTOTHBIE
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1.3.1 VYcpennenwue
n3mepenui. CiydaiHas
MOTPEITHOCTD

(TIpakTUKyM)

1

[IpubopHBIE MOTPELIHOCTH,
CIly4ailHble U CUCTEMaTHYECKUE

IMOTrpCIIHOCTHU

MOTPEUIHOCTH, BBIPAXKATh
OTHOCHTEJIbHBIE MTOTPEIIHOCTH

B IIPOIIEHTAX.

Pewamyo 3anaumn Ha OLIEHKY
OTHOCHUTEJBHBIX OTPEIIHOCTEN
Onepuposamsb NOHAMUAMU:

puOOpHas MOTPEIUTHOCTD, CIy4YaiiHas
MOTPEUIHOCTh, CHCTEMAaTHYECKAsI
IIOIPEIIHOCTD, CPEHEE 3HAUCHUE.
Ilpueooums npumepvl TpUOOPHOU,
CIIy4allHOM U CUCTEMATUUYECKON
IIOIPEIIHOCTH.

Onpedensimp YKCTIEPUMEHTATHFHO HA00P
3HaYeHUN (PU3NUECKON BETUUMHBI

MIPH IPOBEACHUHN HECKOJIBKUX
HE3aBUCUMBIX U3MEPEHUM.
Hcnonvzosams GopMybl 17151 CPEIHETO
apu(pMeTHYECKOro HECKOJIbKUX YUCEIL,
I OLIEHKH a0COJIIOTHOM MOTPEIIHOCTH
3HauYeHUs (PU3NYECKON BEIUUMHBI,
OLIEHEHHOT'O KaK CpeJlHEe

apudmeTnyeckoe Habopa ee 3HaYCHUH.
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1.3.2 KunemaTuueckue
W3MEpPEHUS JATbHOCTH
1oJieTa, pacuet
HA4YaJbHOM CKOPOCTH

(IpakTUKyM)

IIepemerienue, CKOpOCTh

Y YCKOPEHUE MaTepUaIbHON TOUKH,
UX MPOEKIIMU Ha OCU CUCTEMBI
koopauHat. ClioKeHue
MEPEMEIIEHUH U CIIOKEHUE
CKopocTei. JIBrxKeHue Tena,
OpOIIEHHOTO MO/ YIJIOM

K TOPU30HTY. 3aBUCHUMOCTD

Oyenusamsv 3HAUCHUE U3MEPSIEMOI
(¢u3nUYeCcKOil BEJIMUMHBI KaK CpeHEE
apupmeTryeckoe Habopa ee 3HaUCHUH,
MOJIYYEHHBIX IPH MPOBEACHUN
HECKOJIbKMX HE3aBHCHUMBIX H3MEPEHU,
a0COJIIOTHYIO U OTHOCUTEIBHYIO
IIOTPEUIHOCTh 3HAYECHHMSI 3TOU
($u3NYECKOIl BEIUYUHBI.
Ycemanasnueams 63aumocessu

MEXy OLIEHKOW 3HauYeHUsI (PU3NYECKON
BEJIMYUHBI, ONIPEIEIAEMON

10 pe3yJIbTaTaM HECKOJIbKHUX
HE3aBUCUMBIX U3MEPEHUM, U CPETHUM
apu(pMeTHYECKUM HECKOJIBKUX YHCE
Onepuposams nOHAMUAMU:

CKOpPOCTb, YCKOPEHHUE, CBOOOTHOE
najieHue, 1albHOCTh T0JIETa,
a0COI0THAS TOTPEIIHOCTD U3MEPEHUS,
OTHOCHUTEJbHAS OTPEIIHOCTD
U3MEPEHHUS.

1Ipusooums npumepsvr CBOOOTHOTO

MMaaCHUA TCII IIPU pa3JIMYHBIX
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KOOPJIMHAT, CKOPOCTH U YCKOPEHUS

MaTepHaHBHOﬁ TOYKH OT BPCMCHU

3HAYEHUSX HAYaJIbHON CKOPOCTH,
P Pa3HbBIX YIJIAX MEXIY HauyaaIbHOU
CKOPOCTBIO 1 TOPU30HTOM.
Hcnonvzosams pynerTKy,
KHHeMaTH4eckue GopMyJibl,
OTHCHIBAIOIINE ABUKEHUE TEIIA,
OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.
Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCUMOCTH JIaJIbHOCTH TOJIETa Tela,
OpOIIEHHOTO TOPU30HTAIILHO,

OT €r0 HayaJabHON CKOPOCTH.
Hccneoosams 3aBUCUMOCTD TaIbHOCTH
noJsieTa Tena, OpoIIeHHOTO
TOPU30HTAIBHO, OT €r0 Ha4aJIbHOU
CKOPOCTHU U UHMEPNPEemupo8ams
MOJIyYCHHBIC PE3YJIbTATHI.

Pewams 3anauy Ha onpeneneHue

10 SKCIIEPUMEHTAIBHBIM JaHHBIM
HAYaJIbHOM CKOPOCTH TEJA,
OpOIIIEHHOTO TOPU30HTAIBHO.
Onpeodensims aOCOIOTHYIO

W OTHOCHUTCJIBHYIO ITOT'PCIIHOCTD
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1.4  Ilpocreiimme
IrCOMETPHUCCKHE
HU3MEpEHUS
(camocTosITeIbHAS

pabora)

1.5 TI'paduxu
AKCIIEPUMEHTATBHBIX

3aBUCUMOCTEM.

Mertone! 1 mpreMsbl POBEICHUS
IPSAMBIX U KOCBEHHBIX H3MEPEHUU
r€OMETPUYECKUX BEJIMYMH (JIJIMHA,

yTOJ1, IJI0Ia b, 00bEM)

['padmueckoe npeacTaBieHne
3aBUCUMOCTEN (PU3NUECKUX

BEJIMYMH APYT OT apyra. JInneliHas

HAYAJIbHOM CKOPOCTH TEJIA,
OpOIIEHHOTO TOPU30HTATBHO
Onepuposams NOHAMUAMU:
abCoMIOTHAS TOTPEIIHOCTh U3MEPEHHS,
OTHOCHTEIbHAS TIOTPEITHOCTD
U3MEPEHMUSL.

3nams METOABI U IPUEMBI TIPOBEACHHUS
MPSIMBIX H3MEPEHUN TE€OMETPUIECKUX
BEJIMYMH.

Ipumenamo GopmyIibl

JUTS OTIpeieIeHUsT aOCOJIFOTHBIX

Y OLIEHKH OTHOCHUTEIIbHBIX
MIOrPELIHOCTEMN.

Pewamy 3anauy Ha onpeneneHue
iomaay Gurypsl 1 oobema Tena

0 IKCIIEPUMEHTATBHO H3MEPEHHBIM
3HAYEHUSIM JIJTHH.

Onpedensams 3HAYEHUS] OTHOCUTEIIBHBIX
IIOrPELIHOCTEN B IPOLICHTaxX
Onepuposams noHamusamu.: rpapuk
3aBUCUMOCTH OJHOU (pU3HUECKOU

BEJIMYUHBI OT IPYIroH, JIMHEWHAs
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['padmueckas
00paboTKa JaHHBIX

(JTeK1s)

3aBUCUMOCTD. YTJIOBOU
KO3 GUIIUEHT U CBOOOTHOE

cllaraéMoe¢ JTMHEMHON 3aBUCUMOCTH

3aBHCHUMOCTb, YTI0BOM KO3 puiinent
A CBOOOJIHOE ci1araeMoe€ JTUHENHOM
3aBHCHMOCTH, allllPpOKCUMAIINS,
WHTEPHOJISILNS, SKCTPAITOJISILIHS.
3nams npaBUIIa TOCTPOCHUS TPa(UKOB
3aBUCUMOCTEN (PU3MYECKUX BEITUUNH
ApYT OT Jipyra.

Cmpoums rpapuKu TMHEWHBIX
3aBHCUMOCTEHN (PU3NUECKUX BEIINYNH
ApYyT OT ipyra.

Ilpumensimo nipaBUa NOCTPOCHUS
rpadMKOB 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYMH APYT OT JpyTa.

Ilpusooums npumepsl anmpoKCUMAaIUH,
MHTEPIOJISALNN, YKCTPATIOJISLINH.
Ymems npoBOIUTH pOLIETYPBI
anmnpoKCUMAaIH, UHTEPIIOJISALIUH,
AKCTPAIOJIALIHH.

Onpedensimsb 3HaYEHUS YTIOBOTO

K03 duireHTa 1 CBOOOTHOTO

cJaraeMoro JIMHEHHOM 3aBUCUMOCTH,
OIICHUBATh MX a0COIIOTHEIC
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1.6

O6paboTtka
HEJIMHEHHBIX
3aBUCUMOCTECH:
JIMHEeapu3aIusi,

IIoACHYCT 110 aau

['paduueckoe npencraBieHue
3aBUCUMOCTEN (PU3NUECKUX
BEJINYMH JIPYT OT Apyra.
Henunerinas 3aBUCUMOCTD

M €C JIMHCApHU3alu:id

MOTPEUTHOCTH.

Yemanaenuseams 63aumoceasu MEXIy
MaTeMaTUYECKUM MOHATHEM «IHMHEHAs
GYHKIUS) U TMHEWHOM 3aBUCUMOCTBIO
(Gu3NYECKUX BETMYMH APYT OT JIpyra.
Hccnedosams u unmepnpemuposamao
rpaduKy TMHEHHBIX 3aBUCUMOCTEH
(bu3nyeCKuX BEIMYHUH IPYT OT JIpyra.
Pewambs 3anaun Ha TOCTPOEHHE
JMHENHBIX TPa(PUKOB 3aBUCUMOCTEM
(U3MYECKUX BEJIMYUH APYT OT ApyTa
10 3aJJaHHBIM HabOpaM
HKCIIEPUMEHTAJIbHBIX JaHHBIX,
OMpPEAENATh 0 MOCTPOEHHOMY TpaduKy
YTII0BOM KO3 (ULKUEHT U CBOOOHOE
claraeMoe, OLlEHUBaTh UX a0COITIOTHBIE
Y OTHOCUTEbHBIE TOTPEITHOCTH
Onepuposams nouamusamu.: rpadux
3aBUCUMOCTH OJHOM (pu3nyeckomn
BEJIMYMHBI OT APYIOM, HEJIMHEHHAS
3aBUCUMOCTb, JINHEAPU3ALIHSI

HEJIMHEWHOM 3aBUCUMOCTH, TUIOIIAIb
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noJ1 rpapuxom,
IOCTPOCHHE
KacaTeJIbHBIX

K rpaduky (JeKuus)

o1 rpa koM 3aBHCHMOCTH,
KacaTelbHas K rpaduKy 3aBUCUMOCTH
B JIJaHHOM TOYKE.

3nams mpaBUiIa MOCTPOCHUS TPAPHUKOB
3aBUCUMOCTEH (PU3MUECKUX BETUINH
APYT OT ApyTa, GU3NUECKUN CMBICI
TJIOIIAH O] TpaKOM 3aBUCUMOCTHU
U KacaTelbHOM K TpaduKy 3aBUCUMOCTH
B JIAHHOM TOYKE.

Cmpoumb UCXOTHBIE

Y JIMHEApU30BaHHbIE TPaPUKU
3aBUCUMOCTEHN (PM3NUYECKUX BETUYNH
JPYT OT ApyTra, KacaTelbHYIO K TpaduKy
HEJIWHENHOU 3aBUCUMOCTH B JJAHHOU
TOYKE.

lIpumensams TipaBUIIa MOCTPOCHUS
rpadMKOB 3aBUCUMOCTEHN (PU3UIECKUX
BEJIMYUH JIPYT OT ApYyra.

Onpedensame 3HAYCHUS TIIOIIATN

o rpakoM 3aBUCHMOCTH

Y YIJI0BOTr0 KO3 uimenTa

KacaTelbHOH K TpaduKy HeTuHEHHON
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3aBUCUMOCTH B JAHHOM TOYKE,
OLICHUBATh UX a0COIOTHBIE
MOTPEITHOCTH.

Yemanasnusams 63aumocsnsu

MEXIy MaTEMAaTUYECKUM MOHSATHEM
«QYHKIUS» ¥ 3aBUCUMOCTBIO
(U3UYECKUX BEJIMYWH APYT OT APYTa.
Hccneoosams u unmepnpemuposamso
rpaduKy HEJTMHEHHBIX 3aBUCUMOCTEH
(bU3MYEeCKUX BEJIMYUH APYT OT APYTa.
Pewams 3agaun Ha TOCTPOCHUE
JIMHEapU30BaHHBIX IPAPUKOB
3aBUCUMOCTEH (PU3MUECKUX BEITNINH
JpYT OT JIpyra Mo 3aJlaHHbIM Habopam
HKCIIEPUMEHTAILHBIX JaHHBIX,
OTpEENATh TI0 TOCTPOEHHOMY TpaduKy
YTII0BOM KO3 (UIIMEHT U CBOOOTHOE
cliaraemMoe, OlEHUBATh UX aOCOMIOTHBIE

N OTHOCHUTCJIbHBIC ITIOI'PCIIHOCTHU

1.7 W3mepenue 2 PaBHOMEpHOE 1 HEpAaBHOMEPHOE Onepuposams nousmusmu. rpadux
3aBUCUMOCTH MPSIMOJIMHEUHOE JIBUKECHUE. 3aBUCUMOCTH OJTHOM (hU3UUYECKOM
KOOPAWHATHI TPAHULIBI Koopaunara, Bpems, CKOpOCThb BEJIMYUHBI OT IPYTOM, HEJIMHEWHAS
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001acTH HAMOKaHUS
OT BPEMCHH.
JInneapu3zanus
3aBHCHMOCTH

(IpaKkTUKyM)

1.8 HM3yuenue ynpyroro
rucrepesuca

(IpakTUKyM)

Cuina. U3Mepenue cuiibl
JTUHAMOMETPOM. YTIPyTHe
¥ YaCTUYHO YIpyrue aeGpopMaliuu.

Cwuia ynpyroctu. 3akoH ['yka.

3aBUCHUMOCTb, JIMHEAPU3ALIHS
HEJIMHEMHOW 3aBUCUMOCTH.

Cmpoumb TMHEapU30BaHHBIN TpapuK
3aBUCUMOCTH (PU3MUECKHUX BETUINH
ApYT OT Apyra.

Ipumensmo nipaBUiIa MOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (HU3HUUECKUX
BEJIMYUH JIPYT OT Apyra.

Onpedensimsb 3HaAYEHUA YTIOBOTO

K03 duireHTa 1 CBOOOHOTO
ciaraeMoro rpaduka JMHEHHOMI
3aBUCUMOCTH, OLICHUBATD

1X a0COIOTHBIE MOTPEITHOCTH.
Hccneoosams u unmepnpemuposamso
HEJIMHEHHYI0 3aBUCUMOCTb KOOPAMHATHI
rpaHullbl 00JACTH HAMOKaHUs Oymaru
OT BPEMEHH.

Hcnonvzosams CEKyHIOMED U PYIETKY
Onepuposams noHAMUAMU: CUTIA,
nedopManus, ynpyrui TuCTepesuc.
Ymems popmynupoBath 3akoH ['yka,

coOupaTh 3KCIEPUMEHTAIBHYIO
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OTtknoHeHus ot 3akoHa I'yka.
['uctepesuc. PaboTa cuibl
Ha MaJOM M Ha KOHEYHOM
nepemenieand. [ padguaeckoe

MPEICTABICHUE PAOOTHI CUJIBI

YCTaHOBKY.
Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCUMOCTH JJIUHBI 00BEKTA OT
BEJIMYHMHBI TPUIIOKEHHON K HEMY CHJIBI.
Cmpoums HeTUHEHHBIN TpaduK
3aBUCUMOCTH (PM3UYECKUX BEIIMUUH
ApYT OT Apyra.

Ilpumensimo nipaBUa NOCTPOCHUS
rpadMKOB 3aBUCUMOCTEHN (PU3UUIECKUX
BEJIMYUH JPYT OT JApyTa.

Hccneoosams u unmepnpemuposamso
HEJIMHEWHYIO 3aBUCHUMOCTbD JJIMHBI
00BEKTa OT BEJTMYMHBI TPHIIOKEHHOM

K HEMY CHUJIBI.

Onpedensimp yroyi HaKJIOHA
KacaTelbHOH K rpaduKy HEIIMHEHHON
3aBUCHUMOCTH B JAHHOM TOYKE, TIOIIA/b
1oj rpauKoM, OLIEHUBATh A0COJIIOTHBIE
1 OTHOCUTEJIbHBIE TOTPEITHOCTH ATUX
BEJINYHH.

Hcnonvzosams ceKyHIOMED

Y TUHAMOMETD.
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1.9

Haxoxenue maccel
JIMHCUKHU U IIpuoa
C IIOMOIIIBIO
YPaBHOBCIINBAHUA

pbIuara (IpakTUKyM)

AOCOIOTHO TBEPJI0€ TEJIO.
BpamarensHoe nBUKEeHUE
TBEPAOTO TeJIa. MOMEHT CHIIBI
OTHOCHUTEJILHO OCH BpPAIIICHHUSI.
IIneuo cumnbl. CloXeHHE CHI,
MIPUJIOKEHHBIX K TBEPAOMY TEIY.
[lenTp TsKECTH TEna. Y CIIOBUA

paBHOBECHS TBEPAOTO Tena. Peruar

Ycemanasnueams 63aumocessu

MEXIy onpezaesieHrneM (pu3naecKoi
BEJIMYMHBI «MEXaHUYECKast paboTa

U TEOMETPUYCCKUM TTOHATHEM
«IJI0MAAb MO TpadUKOM 3aBUCUMOCTH
BEJIMYUHBI CHJIBI OT BEJTMYUHBI
nedopmariim)

Onepuposams NOHAMUAMU. MOMEHT
CHJIBI OTHOCHUTEJIBHO OCH BpallleHUs,
IUIEYO CHJIBL, IICHTP TSHKECTHU Tena,
pBIvar.

Ymems popmynupoBaTh npaBuiio
MOMEHTOB, yCJIOBHS PABHOBECHSI
a0COJIIOTHO TBEPAOTO TN, CKIIAIbIBATh
CHJIBL, IPUJIOKEHHBIE K TBEPJIOMY TEIY,
coOUpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpueooums ipuMepbl MPUMCHECHUS
pBIYAroB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCUMOCTHU KOOPIUHATHI TOUKH

OITIOpPbI YPABHOBCHICHHOI'O pbIdara
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OT BEJTMIMHBI CHITBI, IPUIIOKEHHOMN

K €r0 KOHILY.

Cmpoumsb TUHENRHBIN rpaduk
3aBUCUMOCTH (PU3NYECKUX BEIUUNH
ApYT OT Apyra.

Ilpumensamo nipaBuIIa MOCTPOCHUS
rpadMKOB 3aBUCUMOCTEHN (PU3UUECKUX
BEJIMYUH JIPYT OT JApyTa.
Hccneoosams u unmepnpemuposamso
3aBUCUMOCTH KOOPAMHATHI TOUKH
OTIOPBI YPABHOBEIICHHOTO phlUara

OT BEJTUYMHBI CHJIBI, PUIIOKEHHON

K €r0 KOHITY.

Onpeodensams 110 TpaduKy TUHEHHOM
3aBUCUMOCTH 3HAYCHHS yTIIOBOTO
ko3 duirieHTa 1 CBOOOHOTO
cJIaraeMoro, OlleHUBaTh a0COJIFOTHEIE
Y OTHOCHUTEIbHBIC TTOTPEITHOCTH ITUX
BCJTUYMH.

Hcnonvzoe6ams TUHENKY, a TAKKE
IITPHIL C ACTICHUSIMH JIJI1 U3MEPEHUS
o0beMa.

Pewams 3anauv 0 paBHOBECUU pblUara

47



1.10 W smepenue
KoadumeHTa
HHEPreTUUECKUX MOTEPh
IpY OTCKOKE IIapuKa
OT TIOBEPXHOCTH

(TIpaKTUKYM)

Nmnynbe CAITBI 1 UI3MEHEHUE
MMITYJIbCA TeNa. 3aKOH COXPaHEHUs
uMinyibca. Kunernueckast sHeprust
MaTepUAIbHON TOYKH. Teopema

00 U3MEHEHNHN KHHETUYECKON
SHEPTUH MAaTEPUAIIBHOUN TOUKHU.
[TorenuuanbHbIE

Y HEIOTECHUUAJIbHBIE CUJIBI.
ITorennumanbHas HEprusl.
[TorenuuanbHas SHEPrUs TEIa

B OJJHOPOJIHOM I'PaBUTALIMIOHHOM
nosie. CBsi3b pabOTHI
HEMOTEHINAIbHBIX CHJT

C U3MEHEHUEM MEXaHUYECKOU
DHEPIUM CUCTEMBI TEN. 3aKOH
COXPaHEHHS] MEXaHUYECKOM
DHEpPruu. YNIPYrue U HeyIpyrue
CTOJKHOBEHHUS. BHyTpeHHs51

SHEprus Tena

Onepuposams NOHAMUAMU: AMITYJIbC
CHWJIbI, UMITYJIbC TEJA, KHHETHYECKAs
SHEPrusl MaTepUAIbHON TOUYKH,
MMOTEHIUAJIbHBIE U HEMOTEHIUAJIbHbBIE
CUJIbL, IOTEHIIMATbHAS SHEPTUs

(B T.4. TeJ1a B OJTHOPOJTHOM
IPaBUTALIMOHHOM I10JIE), yIPYTHUe

Y HEYIIPYTUE€ CTOJIKHOBEHUS.

Ymems hopmynupoBath 3aKOH
COXPaHEHHS UMITYJIbCA U TEOPEMY

00 M3MEHEHUHN KUHETUUECKON YHEPTUU
MaTepUaIbHOU TOYKH, JaBaTh
ONPEAEICHUE NOTEHIHATBHBIX

Y HEMOTEHUHAIBHBIX CUJI;
(hopMyJIMpOBaTh 3aKOH COXPAHEHUS
MEXaHHYECKON IHEPTHH.

IIpusooums npumepuol ciiydaes,
KOTJ1a UMITYJIbC T€JIa COXPAHSIETCS
WJIA HE COXPAHSIETCS, KOTJa
MEXaHUYECKast SHEPTUS CUCTEMBI
COXPAHSETCS UM HE COXPAHSETCH,

YOPYTUX U HEYNPYTUX CTOJIKHOBEHH.
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Hroro no pazuneny

20

Dopmynuposams TUIIOTE3Y O XapaKTEPe
3aBUCUMOCTH BBICOTHI OTCKOKA IIapuKa
MOCJI€ COYJIapEHUsl C TOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIa OT BBICOTHI
copoca.

Cmpoums TMHEUHBIN U HETMHENHBIN
rpaduK 3aBUCUMOCTU (PU3UUECKUX
BEJIMYUH JIPYT OT JApyTa.

Ipumensmo nipaBUiIa TOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3UUECKUX
BEIIMYWH JPYT OT JApyTa.

Hccneoosams u unmepnpemuposamso
3aBUCUMOCTH BBICOTBHI OTCKOKA ITapuKa
MIOCJIE COYTapEHUS C TTIOBEPXHOCTHIO
TOPU30HTAJIBLHOTO CTOJIA OT BBICOTHI
copoca.

Hcnonvzosams pyneTKy.

Pewams 3anaun 06 aGCOIIOTHO
YOPYTUX U a0COTIOTHO HEYIPYTUX

COYJIapEHUsIX
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Pa3nea 2. MoJiekyasipHas Gu3uKa U TEPMOIMHAMHKA

2.1. Omnpenencaue 2 KonudecTBoO TEMIOTHI.
TEII0EMKOCTH TemnoeMkocTh Tena. Y aenbHast
TBEPOTO TeJa U MOJIIpHAs TETJIOEMKOCTH
(IpakTUKyM) BEIIECTBA. Y paBHEHHE TEIJIOBOTO

Oananca. TerioBoe paBHOBECHE

Onepuposamsb NOHAMUAMU. KOJTUYECTBO
TEIUIOTHI, TETNIOEMKOCTh TeJIa, yAeIbHas
¥ MOJISIpHasl TETNIOEMKOCTH BEIECTBA,
TEIUIOBOE PaBHOBECHE.

Ymems bopMynupoBaTh ypaBHCHHE
TEIJI0BOro OajaHca, coOupaTh
HKCIIEPUMEHTAIIbHYIO YCTaHOBKY.
Ilpusooums npumepwl Tei,
00J1aJat0IINX OJJMHAKOBOM
TEIUIOEMKOCTBIO, HO Pa3JIMYHON
YIEJIbHOU TEINIOEMKOCTBIO.
Ilpumensmob ypaBHEHUE TEIIIOBOTO
OamaHca 111 OIMCaHus Mpolecca
TEIJI000MEeHa TBEPIOTO TeJa C BOJIOH.
Hccnedosams TeminoooMeH

MEXIy TBEPIBIM TEJIOM H JKUIKOCTSIMH
U UHMepPNPemupo8ams pe3yabTaThl
ATUX OMBITOB.

Onpedensims TEMIOEMKOCTb TBEPIOTO
Tejla Ha OCHOBAHWHU PE3yJIbTaTOB

OIIBITOB 11O U3YYCHUTIO TENJI000MeHa
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2.2.

N3mepenne
TEMIEPATYpPhI PYK
JKCIIEpUMEHTATOpA
Y TaBJICHUS, KOTOPOE
MOTYT CO31aTh

€ro JETKue

(MpaKkTHKYM)

JlaBnenue, 00beM, TeMIiepaTypa,
KOJIMYECTBO BellecTBa. MneaapHbIN
ra3. YpaBHeHue MeneneeBa—
Knaneiipona. ['a30BbIe 3aKOHBI.
["a30BbIl TEpMOMETP

MEXy TBEPIBIM TEJIOM H JKUIKOCTIMH
C Pa3HBIMHU TEMIIEpPATypaMH, OIIECHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTU U3MEPEHHON BETUYNHBI.
Hcnonvzosams TEpMOMETD.
Yemanasnusams 63aumocssnsu

MEXy 3aKOHOM COXPaHEHUS YIHEPTUu
Y YPaBHEHHEM TEIUIOBOTO OajaHca.
Pewams 3anaun Ha TpUMEHEHUE
ypaBHEHUS TEIUIOBOTO OajlaHca
Onepuposams nonsamusmMu: J1aBIECHUE,
00BeM, TeMIleparypa, KOJTHIECTBO
BEILIECTBA, UJIcaIbHBIN I'a3.

Ymemo 3anmcpIBaTh ypaBHEHUE
MenpaeneeBa—Kianenpona,
(dhopMyIMpOBaTh Tra30BbIE 3aKOHBI,
coOUpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

3Hamb yCTPONUCTBO U IPUHITUTT paOOTHI
ra3oBOTO TEPMOMETpA.

IIpusooums npumepsl TOBECHUS ra3a
MIPU U3MEHEHUH €ro JaBJIeHUs], 00beMa,

TCMIICPATYPHI.
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2.3.

OddexTuBHbIN

K03 purmeHT
KECTKOCTH CUCTEMBI.
Onpenenenue Mmoaymist
IOnra npoBosioku

C TIOMOIIIBIO phIYara.
Onpenenenue npenaena
ynpyroi nedopmaruu
(IpaKkTUKyM)

Hedopmaruu TBEpAOTO TENA.
Pactsxenue u cxarue. Monynb
IOnra. Ynopyrue u Heynpyrue
nedopmaruu. [Ipenen ynpyrux
nedopmarmii. 3akon ['yka.
MOMEHT CHJIbl OTHOCHTEJIBHO OCH
BpauieHus. [linedo cunbl. YcnoBus

paBHOBECHS TBEPAOTO Tea. Peruar

Ilpumensamep TUHEUKY U CEKYHIOMED.
Onpeodensimes TEMIIEPATYPY U AaBJICHUE
UJICAIBHOTO ra3a Mo pe3yJbTaTaM
OMBITOB C CAMOJIETbHBIM ra30BbIM
TEPMOMETPOM.

Hcnonvzoeams TMHENKY

Y CAMOJEbHBIN Ia30BbIil TEPMOMETP.
Yemanasnusams 63aumocessu
MEXy BHEIITHUMHU U BHYTPCHHUMHU
MakponapameTpamu
TEPMOJIMHAMUYECKOU CHCTEMBI.
Pewams 3anaun Ha TpUMEHEHUE
ypaBHeHus: MeneneeBa—Knaneiipona
Onepuposams noHamusmu: ynpyrue
U Heymnpyrue negopmaiii,

npezen ynpyrou negopmariuu,
Moayib FOHra, MOMEHT CHITBI
OTHOCUTEJIBHO OCH BpAICHMS, IIIEHO
CHWJIbI, pblYar.

Ymems» bopmynupoBath 3akoH ['yka
utst nepopMaruu pacTsHKeHUS
OJIHOPOJHOT'O CTEPKHS C MOCTOSTHHBIM

MMOIICPCUYHBIM CCHCHUCM, YCIIOBHC

52



paBHOBECHsI aOCOJIOTHO TBEPJIOTO TETa,
coOUpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

Ilpusooums npumepvl ynpyrux

U HEYINpYyTuXx nedopmaliuii, MaTepuaion
C pa3au4yHbIMU MoAyJissMH FOHTa.
Ilpumenams 3akoH I'yka s pacuera
nedopMaliK pacTsKEHUs IPOBOJIOKH.
Hccneoosams 3aBUCUMOCTD YIJIUHEHHUS
MIPOBOJIOKU OT BEJTUYUHBI
pPacCTATUBAIOIIEH €€ CHJITbI

U UHMepnpemupo8ans

MOJTyYEHHbIE PE3YJIbTATHI,

B TOM YMCJIE JIJIsl OIPEICIICHHs TIpeaena
yrapyrou aedopmanuu.

Onpeodensames monynbs KOHra npoBooku
Ha OCHOBAHHMH PE3YJIbTATOB OIBITOB

MO PACTSKEHUIO MTPOBOJIOKU

C OMOIIbIO PA3JIMYHBIX 110 BETUYUHE
CHJI, OIIEHUBATH a0COJIOTHYIO

Y OTHOCUTEJIBHYIO MOTPEIIHOCTh

n3MepeHHoro Mmoaysia FOHra.
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2.4.

N3mepenne
Ko3(purmenTa
MTOBEPXHOCTHOTO
HATSDKEHUS METOJIOM

OTphIBa (IIPAKTUKYM)

[IoBEpXHOCTHOE HATSKEHHUE.
KoadduimenT noBepxHOCTHOTO
HaTspkeHus. Criia MOBEPXHOCTHOTO
HaTsDKeHus. Kamwuisipasie
siBJicHus. /laBiieHue

10/ UICKPUBJICHHON ITIOBEPXHOCTHIO

xkuakoctu. Dopmyna Jlammaca

Hcnonvbzoeams HEPABHOILIEYUI pbIyar
JUISl YBEJIMUECHUS CUJIBI U TIEPEMEILICHMSL.
Pewams 3ana4n Ha IPUMEHEHHUE 3aKOHA
I'yka st pacuera pacTskeHuUs

U C)KaTHs CTEPIKHEN

Onepuposams noHAMUAMU:
MOBEPXHOCTHOE HATSKEHUE,
KO3((PUIIMEHT MOBEPXHOCTHOIO
HATSDKEHUS, KaWIISIPHBIC SBJICHHUS.
Ymemps 3anuceiBaTh GOPMYITY AJISL CHIIBI
MOBEPXHOCTHOTO HATSKEHUS, POpMYITy
Jlamtaca st onpeneneHus JaBIeHUs
MOJ1 UCKPUBJIEHHON MTOBEPXHOCTHIO
KHUJIKOCTH, COOMPATh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY.
IIpusooums npumepvl TOBEPXHOCTHBIX
SABJICHUM U KaWJUISIPHBIX SIBJICHUM.
Ilpumensimo METOA OTPBIBA PAMKH

OT MOBEPXHOCTU KUIKOCTH

U1t u3MepeHust Ko duimenra
MOBEPXHOCTHOTO HATSKEHUSI )KUJKOCTH.

Hccnedosams 3aBUCHMOCTD BEJIMYHHBI
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2.5.1. OmnpeneneHue TOYKU

pOCHI (TPAKTUKYM)

HacelleHHbIE ¥ HEHACHIILICHHBIE
napel. KayecTBeHHas 3aBUCUMOCTD
IJIOTHOCTH U JAAaBJICHUS
HACBIIEHHOT'O I1apa

OT TEMIIEPATYPHI,

WX HE3ABUCHUMOCTH OT 00BbEMA

CHJIBI, HEOOXOTUMOM IS OTPHIBA

OT OBEPXHOCTH BOJIbI IPOBOJIOYHOM
paMKH, OT €€ IIepuMeTpa

U UHMEPNPemupoeams pPe3yJIbTaTbl
IIPOBEJCHHBIX U3MEPECHUM.

Onpeoensameb K0dPHUITUEHT

IMOBCPXHOCTHOI'O HATSPKCHUA JKUAKOCTHU

10 pe3yJibTaTaM MPOBEJICHHBIX
MU3MEPEHUI, OIIEHUBATh A0COJIOTHYIO
Y OTHOCHUTEJIBHYIO IIOTPENTHOCTh
M3MEPEHHON BEJINYNHBI.
Hcnonvzoeams pbryar Juist CO31aHUS
CUJIbI 33JJaHHOM BEJIMYUHBI.

Pewams 3anaun Ha TpuMEHEHNE
(bOpMyJIBI ISl CUITBI TOBEPXHOCTHOTO
HaTsDKeHus U hopmyJbl Jlammaca
Onepuposamsb NOHAMUAMU:
HACBILICHHBIM Y HEHACBIIIEHHBIN I1ap,
BJIQXKHOCTh BO3/1yXa, aDCOIIOTHAS

Y OTHOCUTEbHAS BJIAXKHOCTb.

Ymemwb xauecTBEHHO ONKCHIBATH

3aBUCHUMOCTHD IINIOTHOCTHU U JaBJICHUA
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HACBIIEHHOT O nIapa. BrnaxxHocts
BO3ayxa. AOCOIMIOTHAs

N OTHOCHUTCJIbHAsA BJIAKHOCTD

HACBIIIICHHOTO TIapa OT TEMIIEPaTYpHI,
UX HE3aBHUCHMOCTH OT 00BbeMa
HACBIIIIEHHOTO TIapa, coOupaTh
AKCIIEPUMEHTATILHYIO YCTAHOBKY.
IIpugooums npumepsvt HACHIIIICHHOTO
Y HEHACBIIIIEHHOTO Tapa.
Hccnedosams nipoliecc BuINaACHUS
POCHI TIPH TTOHMKCHUH TEMITEPaTypPhI
BJIQYKHOTO BO3/yXa

U UHMepPNpPemupo8ams TOTyUCHHbIE
PE3YNbTATHI.

Onpeodensims 10 TOJTYYEHHBIM
AKCIIEPUMEHTATLHBIM JTAHHBIM
TEeMITepaTypy TOYKY POCHI, U 3aTEM,
C TIOMOIIBIO TAOJIHIIBI 3aBUCUMOCTH
JIaBJICHUS HACBIIIIEHHOTO Iapa BOJIbI
OT TeMITepaTypbl, OTHOCUTEIHHYIO
BJIQYKHOCTH BO3/yXa, a TAKXKE
a0COJIFOTHBIE U OTHOCHUTEJIHHBIC
MOTPENTHOCTH ITUX BEJIMYUH.
HUcnonvzosams TepMOMETD.

Pewams 3aJa41 Ha BbIYUCIICHUC
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2.5.2. 3HaKOMCTBO
C DJIEKTPUYCCKUM
KOHJICHCATOPOM

(TIpakTUKyM)

DneKTpuYecKuil 3apsi.
DIEeKTpUUECKOE TOJIE.
HanpsskeHHOCTh M TOTEHIHAI
AIEKTPUYECKOTO NoJist. Pa3HOCTH
NOTEHIIMAJIOB U HAIIPSDKECHHUE.
N3mepeHne HanpsKEeHUs.
BonermeTp. Konaencarop.
DIEKTPOEMKOCTh KOHAECHCATOPA.
[TapayutenbHOE

Y MOCJIEA0BATENIbHOE COEAMHEHNE

KOHJICHCATOPOB

abCOIOTHON ¥ OTHOCUTENIBHOMN
BJIQXKHOCTH

Onepupogams noHAMUAMU.
AIIEKTPUUECKUI 3apsi, JIEKTPUIECKOE
10JIe, HAIPSHKEHHOCTD U TOTEHIIUA
AJIEKTPUYECKOTO T0JIsA, PA3HOCTh
MOTEHIINAJIOB U HAIPSDKEHUE,
KOHJICHCATOP, IIEKTPOEMKOCTh
KOHJICHCATOPA.

Ymems BBIYHCIIATE 3apsi KOHACHCATOpA
IO €0 AIEKTPOEMKOCTHU

U HaNPSDKEHUIO, TPUMEHSTH (DOPMYJITBI
IJISL pacdera dJIEKTPOSMKOCTH

NP TTOCJIEIOBATEIIEHOM

¥ MapaJlJIeIbHOM COETMHEHUHN
KOHJIEHCATOpPOB, COOMPaTh
AIIEKTPUYECKYIO 1IETIb.

IIpusooums npumepwvi
TIOCJIEIOBATEIHHOTO U MapauIeIHHOTO
COETMHEHUS KOHJIEHCATOPOB.
Hccneoosams 3aBUCUMOCTD

HAIIPpSKCHHUA HAa KOHACHCATOPC
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Hroro no pazneny
Pa3nen 3. DiekTpoamHaAMUKA.
3.1. Hzydenue mporiecca
pa3psIKU KOHAEHCATOpa

(IpakTUKyM)

DIIEKTPUYECKNN 3apsI.
DIIEKTPUUECKOE TOJIE.
Hanps>keHHOCTh M TOTEHIMAN
AIIEKTPUYECKOro noJisd. PasHocTh
NOTEHIMAJIOB U HAIIPSLKEHHUE.
O/J1C ucrounrka Toka. I3mepenue

HanpspkeHus. Boiabtmerp.

OT €ro AIEKTPOEMKOCTH
U UHMEPNPEeMUPo8ams pPe3yJibTaTbl
ATOTO IKCIEPUMEHTA.

Onpedensims OTHOILLIEHUE
ANEKTPUYECKUX EMKOCTEN IBYX
KOHJIEHCAaTOPOB 10 U3MEPEHHBIM
3HAYEHUSIM HANPSHKCHUS HA HUX,
OLICHUBATh a0COJIFOTHBIE

Y OTHOCUTEJIbHBIE TIOTPEIIHOCTH
MU3MEPSEMBIX BEJIUYMH.
Hcnonv3o6ams BOIBTMETP.
Pewams 3ana4n Ha coeIMHEHNE

KOHJICHCATOPOB

Onepupogamsb NOHAMUAMU:
AJIEKTPUYECKUH 3apsifl, SIEKTPUUECKOE
T0JIe, HANPSKEHHOCTh U MOTEHIAII
AJIEKTPUYECKOTO TOJIS, Pa3HOCTh
MOTEHIIMAJIOB M HANPS)KEHUE,

OJIC nctouHnKa TOKa, KOHIEHCATOP,

QJICKTPOCMKOCTb KOHACHCATOPA,
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KoHaeHcaTop. DNeKTpOeMKOCTb
KOHJIEHCATOpa. DIEKTPUIYECKOE
conportusieHue. 3akon Oma

JUIS1 TIOJTHOM (3aMKHYTO)
AIEKTPUYECKON LIEIH.
KonnencaTop B 11enu NOCTOSTHHOTO

TOKa

AIEKTPUIECKOE COMTPOTUBIICHHUE.
Ymems hopmynupoBats 3akon Oma
JUTSL TIOJTHOM (3aMKHYTOM )
AIEKTPUYECKOM IETTH, BRIYUCIISATH
3aps]l KOHJEHCATOpa

IO €T0 AIEKTPOSMKOCTH

Y HaIpsHKEHUI0, COOMpaTh
AIEKTPUYECKYIO IIETIh.

Ilpusooums npumepsvi OBEICHUS
KOHJIEHCATOpa, BKIIFOUEHHOTO B IICTIH
MOCTOSITHHOTO TOKA.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIbI TOKA OT BPEMEHU
MIPH pa3psiiKe KOHACHCcATopa

4yepes3 pe3ucTop.

Cmpoums TpadyK 3aBUCUMOCTH CHJITBI
TOKa OT BPEMEHH TPHU pa3psiaKe
KOHJICHCATOpa Yepe3 Pe3ucTop.
Ilpumensms ipaBuUIIa TOCTPOCHUS
rpadKOB 3aBUCUMOCTEH (PHU3UICCKHUX
BEJIMYUH JPYT OT ApyTa.

Hccnedosamsb 3aBUCUMOCTE CUIIBI TOKA

59



3.2.

Onpenenenne
yACJIBHOTO

COIMIPOTUBJICHUA

Cwuia Toka. Hanpspkenue. 3akoH
Oma 111 yyacTka 1ernu.

SHGKTpI/I‘—IeCKOC COIIPOTHUBJICHUC.

OT BPEMEHU TIPH Pa3psIKe
KOHJICHCATOpa uepe3 pe3ucTop

U UHMEPNPemuUpo8ams 3Ty
3aBHCHMOCTb.

Onpedensims 3NEKTPOEMKOCTh
KOH/JIEHCATOPa,

BBIpaXKasi €e yepe3 yriioBou
KOd(DPUITMEHT KacaTeIbHOU K rpaduKy
3aBUCUMOCTH CHJIBI TOKA Pa3psIKU
KOHJICHCATOpa OT BPEMCHH,

OILICHUBATh A0COJIOTHYIO

¥ OTHOCUTEJIHHYIO MOTPEUTHOCTh
AIIEKTPOEMKOCTH.

HUcnonvzosams BOTETMETP

U CEKyHJIOMED.

Yemanasnueams 63aumocessu.
Pewamp xauecTBeHHBIE 331291

0 KOHJICHCATOPaX, BKIIOYEHHBIX B IICTTh
MTOCTOSTHHOTO TOKa

Onepuposams NOHAMUAMU:

CHJIa TOKa, HapsOKCHHE,

QJICKTPHUICCKOC COITPOTUBJICHHUC,
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Marcpualia IpoOBOJIOKH

(IpaKkTUKyM)

3aBUCUMOCTb CONIPOTUBIICHUS
OJTHOPOJIHOT'O MPOBOAHUKA

OT €ro JJIMHBI U TUIOIIA U
HOIIEPEYHOr0 CeYeHUs. Y AeIbHOe

COIIPOTUBJICHUC BCIICCTBA

yAEIbHOE CONPOTUBIICHUE

BEIIECTBA.

Ymems hopmynupoats 3akoH Oma
JUTS y9acTKa IeMH, 3aliChIBATh
dbopMyTy IS 3aBUCHMOCTH
COMPOTHUBJICHUS] OJTHOPOTHOTO
MIPOBOJIHUKA OT €r0 JJIMHBI

Y TUTOIIA/IA TTOTIEPEYHOTO CEUCHUS,
CcOOUPATH DJIEKTPUUECKYIO LICTIh.
Ilpusooums npumepsvi BEMIECTB

C Pa3JIMYHBIM yICTHEHBIM
COTIPOTUBJICHUEM.

Ipumernsimos METOT U3MEPEHUS

MaJIbIX AJIEKTPUUECKHUX
COINPOTHUBIICHUU.

Hccneoosams 3aBUCUMOCTD
HaIPSHKEHUS MEXKTY KOHIIAMH OTpe3Ka
MIPOBOJIOKHU OT JIJTMHBI ATOTO OTPE3Ka

U UHMepPNPemupo8ams pe3yabTaThl
MIPOBEICHHBIX U3MEPEHUH, BEIUHCIISATh
AIEKTPUYECKOE COMMPOTUBJICHUE OTPE3Ka

ITPOBOJIOKH 110 UIBMEPCHHBIM 3HAYCHUSAM
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3.3.

N3mepenne
BOJIBT-aMIIEPHOMN
XapaKTEPUCTUKN
ITOJTYTIPOBOJHUKOBOIO

nuona (MPaKTUKYM )

[TonynpoBoauuku. CoOCTBEHHAs
U TIpUMECHasi TPOBOAUMOCTh
MOJTYTIPOBOTHUKOB.

CaoiicTBa p-n-nepexona.

ITomynpOBOIHUKOBBIN U0

CUJIbI TOKA U HAPSKEHHUS.
Onpeodensams yeIbHOE CONPOTUBIICHUE
MaTtepuaa MpoBOJIOKU MO U3BECTHBIM
JUTMHE, TUAMETPY U COMPOTUBIICHUIO,
OLICHUBATh a0COJIOTHYIO
Y OTHOCUTEJIBHYIO MOTPEIIHOCTh
YAEIBHOTO CONMPOTUBIICHUS.
Hcnonvzo6ams MyJIbTUMETP B pEKUMAaX
BOJIbTMETPA U aMIIEPMETPA, JINHEUKY,
MUKPOMETD.
Pewamyo 3anaun Ha 3akoH Oma
JUTSl y4acTKa LN U Ha 3aBUCUMOCTb
CONPOTHUBJIEHUS OTPE3KA TPOBOJIOKU
OT €ro XapaKTEPUCTHUK
Onepuposams NOHAMUAMU:
MOTYNPOBOJHUK, COOCTBEHHAS
U IIpUMECHAasi NPOBOAUMOCTb,
p-N-tiepexon, NoJIyIpOBOIHUKOBBIN
TUO/I.
Ymemwv 0OBACHATH IPUPOTY
COOCTBEHHOW U MTPUMECHOM
IIPOBOJAUMOCTH, CBOMCTBA
p-N-nepexojia, NPUHLINI JEHCTBUS
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MOJIyITPOBOJJHUKOBOI'O IMO/IA,
ero (yHKIIMOHUPOBAHUE

MIPY BKITIOYEHUH B SJIEKTPUUICCKYIO IIETTh
MTOCTOSTHHOTO TOKa B TIPSIMOM

¥ B 0OpaTHOM HaIlpaBJICHUH, COOMPATh
AIEKTPUUECKYIO 1IeTh, YUTATh
MapKUPOBKY MOTYITPOBOIHUKOBOTO
Moja.

Ilpusooumv npumepvl NCIOIL30BaAHUS
MOJIYITPOBOJTHUKOBOIO JTMO]1a

B DJICKTPUYECKUX IICTISIX.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIBI TOKQ, TEKYIIETO
4yepe3 MOoTyNPOBOTHUKOBBIN THO,

OT MOJAaHHOTO HAa HETO HAMPSIKECHUS.
Cmpoumbs 3KCIEPUMEHTAIIBHO
BOJIT-aMIIEPHYIO XapaKTEPUCTUKY
(BAX) noxynpoBOJHUKOBOTO AHO]1A
TP €T0 BKJIIOYCHUH B DJICKTPUUICCKYIO
IIETb MMOCTOSTHHOTO TOKAa B TIPSIMOM

¥ B OOpaTHOM HaIpaBJICHUHU.
Ilpumensmo TipaBUIa TOCTPOCHUS

rpadMKOB 3aBUCUMOCTEN (PHU3UIECKUX
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Hroro no pazneny
OBLIEE KOJIMYECTBO

YACOB IIO ITPOI'PAMME

34

BEJIMYWH JPYT OT ApyTa.
Uccneoosams BAX

MOJTyITPOBOTHUKOBOTO THO/IA,
BKJIFOUCHHOTO B IIEITb TTOCTOSTHHOT'O TOKA
B IIPSIMOM M B OOpPAaTHOM HaIlpaBJICHUN
U UHMeEpPNpemupoB8ams

3Ty 3aBUCHUMOCTb.

Onpedensimp dNEKTPUIECKOEC
COIIPOTHBIICHHUE TTOTYITPOBOTHUKOBOTO
JMO0J1a TIPY TAaHHOM 3HAYCHUU
HaIpsOKCHUS, OIICHUBATh A0COIFOTHYIO
¥ OTHOCHUTEJHHYIO TTOTPEITHOCTD

3TOM (YU3UYECKOU BEITMUMHBI.
Hcnonvzosams BOIBTMETP, aMIIEPMETP,
MIEpPEMEHHBIN PE3UCTOP, MAKETHYIO
TJ1aTy, MOJYIIPOBOTHUKOBBIN THO.
Pewamuv 3anaun Ha 11eTIM TOCTOSTHHOTO
TOKa MPU HATWYUHU B HUX UICATHHOTO

Auonaa
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11 KJIACC

Haumenosaunue
Ne KommuecTBo
pa3aeaoB U TEM [IporpamMmmuoe coaepxkaHue
/o 4acoB
y4eOHOro npeaMeTa

Pasznen 1. DiekTpoamHaMuKka

1.1. OneHka BeTUYUHBI 2 MarnautHoe nose. Bektop
TOPU30HTATIBLHON MAarHATHOW HHAYKIUU. [ IpuHnmn
COCTaBJISIOLIEH CYIEPIIO3ULIMY MArHUTHBIX ITOJIEH.
MAarHMTHOM MHIYKIUH JIvHUM MarHUTHOM MHIYKLUH.
MAarHUTHOTO TOJIS MarauTHoOE 1oJI€ KaTyIKU
3emiu (IPaKkTUKYM) C TOKOM

XapakTepuCcTUKa AeATEIbHOCTH

00yYaroIINXCs

Onepupoeamb norAmuAmMu. MarHuTHOC

1oJie, BEKTOP MarHUTHOM MHTYKIIUH,
JIMHUM MarHUTHON UHTYKIHH.
Ymemwv GopMynupoBaTh MPUHITUTT
CYIEPIIO3UIIMM MarHUTHBIX MOJIEH,
n300paxaTh JUHUA UHITYKIIUN
MarHUTHOTO MOJIsl KaTYIIKU C TOKOM,
coOHpaTh HKCIIEPUMEHTATIBHYIO
YCTaHOBKY.

IIpusooums npumepvl TPUPOTHBIX
00BEKTOB U TEXHUYECKUX YCTPOUCTB,
SIBJISIFOIMXCS MICTOYHHUKAMHU
ITOCTOSSHHOTO MarHUTHOT'O ITOJIS.
IIpumensames TPUHIKUII CYNIEPTIOZULIUH
MarHMTHBIX ITOJICH.

Hccnedosams IpOCTPaHCTBEHHYIO

OpUCHTAINIO BECKTOPA NHAYKIINH
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MAarHMTHOTO TOJISI, CO3/1aBAEMOI0
Ha OCH COJICHOWJIA IIPH CYNEPHO3ULUU
MarHMTHOTO MOJIs 3€MJIM U MATHUTHOTO
IOJIS1 COJIEHOU/1a, B 3aBUCUMOCTH

OT CWJIBI TOKa B BUTKAaX COJIEHOU]IA

U UHMEPNPemupo8ams NOJTy4CHHbIE
pEe3yJIbTaTHI.

Onpedensims 1O pe3yJbTaTaM
MIPOBEJAECHHOI0 HKCIIEPUMEHTA MOAYJIb
TOPU3OHTAIBHOM COCTABIISIOLIECH
BEKTOpAa MarHUTHON MHIYKIIUH
MarHUTHOTO MOJisi 3€MJIU, OIICHUBATh
a0COJIIOTHYIO U OTHOCUTEIbHYIO
MOTPENTHOCTh U3MEPEHHOM (Pr3nyecKoin
BEJINYUHBI.
Hcnonvzoeams KOMIIAC, COJICHOU,
71ab0paTOpHBIN OJOK TUTAHUS,
TPaHCHIOPTHUP.
Pewams 3anaun Ha npuMEeHEHUE
MPUHIINAIA CYTIEPIIO3UITUU MAarHUTHBIX

OJIEN
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1.2.

N3mepenne
3aBUCHUMOCTH BEJINYNHBI
MarHUTHOW MHyKLIIHH
MarHuTHOTO I10JIS
Mar"HuTa OT PacCTOSHHUS

(IpaKkTUKyM)

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

I10JIC MOCTOAHHOI'O MarHuTa

Onepuposams noHAMuUAMY: MaTHUTHOE
10Jie, BEKTOP MarHUTHON MHIYKIINH,
JMHUAW MarHUTHOM MHAYKITUH.

Ymemwb n300paxaTs TMHUA WHAYKIIUU
MarHUTHOTO TOJISI TIOCTOSTHHOTO
Mar"ura, coouparb
HKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpuooums npumepsl TPUPOTHBIX
00BEKTOB U TEXHUUYECKUX YCTPOUCTB,
SBIIAIOIINXCSI HCTOYHUKAMH
MOCTOSTHHOTO MarHUTHOTO TOJIA.
Ipumensamo cMapThoH

C TPeAyCTaHOBJICHHBIM MIPOTPAMMHBIM
obecrieueHrneM sl U3MEpEeHus
BEJIMYMHBI MArHUTHOT'O TOJISI, paBUja
NOCTPOEHUS Ipa)KOB 3aBUCUMOCTEMN
(u3znyecKuXx BEIUYHMH APYT OT Jpyra.
Hccnedosams 3aBUCUMOCTD BETHIHHBI
MarHUTHON MHIYKIIU MarHUTHOTO
10JIs1 TOCTOSTHHOTO MarHuTa

Ha €ro MPOAO0JIbHONW OCH CUMMETPUU

OT paCCTOAHHA MCIKAY HCHTPOM
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1.3.

HaOaronenue
MarHUTHOTO
rUCTepe3uca

(IpakTUKyM)

MarunutHoe noJsie. Bektop
MAarHMTHOM MHAYKLIUU. JIMHUK
MAarHMTHOM MHAYKIMA. MarauTHoe
I10JI€ KAaTYLIKH C IIOCTOSTHHBIM

TOKOM. MarHmuTHOE moJie

MAarHuTa ¥ TOYKON U3MEPEHUN

U UHMepNpemupoeams MOJIyICHHbIE
pe3ynbTaThl.

Cmpoums 3KCTIEPUMEHTAIBLHO TpaduK
3aBUCUMOCTH MOJyJII MATHUTHON
WHAYKIMU MarHUTHOTO TOJISI
IOCTOSIHHOI'O MarHuTa

Ha €r0 MPOAOJIBHON OCU CUMMETPUHU
OT PacCTOSTHUSL MEXAY LEHTPOM
MAarHuTa U TOYKOW NU3MEPEHUN

(c yueToM aOCOIIOTHBIX MOTPEIIHOCTEH
U3MEPEHHBIX (PU3NYECKUX BEIUYHH).
Hcnonvzosams NTUIHHAPUYECKUAN
ITOCTOSIHHBIN MArHUT, JIMHEUKY.
Pewams 3anaun Ha IpUMEHEHNE
IPUHIUIA CYNIEPIIO3ULMU MAarHUTHBIX
nosien

Onepuposams NOHAMUAMU: MATHUTHOE
1oJie, BEKTOP MarHUTHON MHIYKIUH,
JIMHUY MarHUTHOW MHYKIUH,
(dbeppoMarHeTuK, MarHUTHBIN

THCTEPE3NC.
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B BelecTse. DeppoMarHeTrku.

MarauTHbIN TUCTEPE3UC

Ymemwb n3o0paxaTs TMHUA WHAYKIIUU
MarHUTHOTO TIOJISI KaTYIIKU

C MOCTOSIHHBIM TOKOM, OOBSCHATD
ABIIeHUS (heppoMarHeTuzMa

Y MarHUTHOTO THCTEpE3Uca, COOMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY.
IIpusooumys npumepsbt MaTEPUAIIOB,
obnagaromux GpeppoMarHuTHbIMU
CBOWCTBaMHU.

Ilpumensamos cMapTdoH

C MPEAYCTaHOBJIEHHBIM ITPOTPAMMHBIM
obecrieueHrneM sl U3MEpEHus
BEJIMYMHBI MATHUTHOTO TIOJISI, TIpaBUjIa
NOCTPOEHUS IpaKOB 3aBUCUMOCTEMN
(u3znyeCcCKuX BETUYHUH JPYT OT JIpyra.
Hccnedosams 3aBUCUMOCTD BETMUHHbI
MarHUTHON MHIYKIIUM MarHUTHOTO
1oJis BOJIM3H TOpIla KaTyIIKH

C TMIOCTOSIHHBIM TOKOM, HAMOTaHHOM

Ha eppOMarHUTHBIN CepACUHUK,

OT CHJIBI POTEKAIOIETO Yepe3 KaTyIIKy

TOKA U UHMeEPnpemupoeamas
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1.4

N3yuenue paboTsl
AIEKTPOBUraTENSA
U TMHAMO-MaIlHBI

(uactp 1) (Jrexims)

[TocTostHHBIN TOK, cuIa AMnepa
(ee HampaBlieHUE U MOJIYJIb),
AIEKTPOABUTATEIb TOCTOSIHHOTO
TOKa, TMHAMO-MaIlluHa (reHepaTop

MOCTOSTHHOT'O TOKQ)

MOJTYYCHHBIC PE3yIbTATHI

KaK HaOJIFOICHUE MarHUTHOTO
rucTepesuca.

Cmpoums 3KCTIEpUMEHTAIBHO TpapuK
3aBUCUMOCTH MOJTYJISI MarHUTHOM
WHIYKITUA MAarHATHOTO TIOJIST KaTYIIIKU
¢ ¢peppOMarHUTHBIM CEPACYHUKOM

OT CHJIBI MPOTEKAIOIIETO Yepe3 KaTYIIKY
TOKa (C y4eTOM aOCOJIFOTHBIX
MOTPEIIHOCTEN N3MEPEHHBIX
(U3UYECKUX BEJIUYUUH).
Hcnonvzosams 1adOpaTOPHBII
WCTOYHUK TTUTAHUS

Onepuposams NOHAMUAMU: CUATIA
Amrepa, 3JIEKTPOJIBUTATEb,
JTMHAMO-MaIlIMHA.

Ymems onpenensatb MOLYJIb

Y HaIpaBJICHUE CUJIBI AMIIepa.

3Hamb UCTOPUIO U300PETCHUS
AICKTPOJIBUTATEIS

Y COBEPIIIEHCTBOBAHMUS

€ro KOHCTPYKIIMH, YCTPONUCTBO
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1.5.

N3yuenue paboOThI
AIEKTPOBUraTENSA
U TMHAMO-MalIUHbI

(gacTp 2) (MPaKTHKYM)

[TocTostHHBIN TOK, cuIa AMnepa
(ee HampaBlieHUE U MOJIYJIb),
AIEKTPOABUTATEIb TOCTOSIHHOTO
TOKa, TMHAMO-MaIlluHa (reHepaTop

MOCTOSTHHOT'O TOKQ)

Y IIPUHLIAI JEHCTBUS
JJIEKTPOABUTATENS IOCTOSIHHOTO TOKA
Y IUHAMO-MAILUHBI.

IIpusooumys npumepsvl IPUMEHEHUS
JJIEKTPOABUTATENS TOCTOSIHHOTO TOKA
Y JUHAMO-MAIlIAHBI.

Onpedensime HaNPABIICHUE BPAIICHUS

AKOPS SJICKTPOABHUIATCIIA IIPU 3aJAHHOM

HaIpaBJICHUH MPOTEKAHUS
AJIEKTPUUYECKOTO TOKA B OOMOTKAX
CTaHUHBI.

Pewams 3anaun o a3nexkTpoaBUraresne
IOCTOSIHHOI'O TOKAa ¥ JMHAMO-MAILINHE
Onepuposams NOHAMUAMU: CUATIA
Amrepa, 3JIEKTPOJIBUTaTEllb, TUHAMO-
MalyHa.

Ymems onpenensit MOLYJIb

Y HalpaBJICHUE CUJIbI AMIIepa,
coOupaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepvl TPUMEHEHUS

QJICKTPOABUTATCIIA IIOCTOSAHHOI'O TOKA
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Hroro no pazneny

10

U IMHAMO-MAIIIUHBI.
IIpumensims TEOPETUYECKUE CBEACHUS
00 3JIeKTpOoIBUTATEIIe TIOCTOSTHHOTO
TOKa U O TUHAMO-MaIlIMHE

JUTsE OOBSICHEHHSI TPOBOIMMOTO
JKCIEPUMEHTA.

Hccneoosams nBe 3aBUCUMOCTH:

1) cuiel TOKA, BeIpabaThIBaEMOM
TeHEPaTOPOM, OT BEJIMUYMHBI MOMEHTA
CHUJIbI, PUJIOKEHHOTO K €T0 Baly;

2) BEJIMYMHBI HANIPSHKEHHMSI, TIOaHHOTO
Ha 3JIEKTPOABUTATEb,

OT YaCTOTHI €r0 BpalleHUs

Y MEXaHWYECKOM HATPY3KH €T0 Baja

U UHmMepnpemupo8amy MOITy4YECHHbIE
pEe3yJIbTaTHhI.

Hcnonvzosams 31€KTPOMOTOD,
71a060paTOPHBIN HCTOYHUK MTUTAHUSA,

peocTart, MyJIbTUMCTP

72



Pasznea 2. Kosie0anus v BOJIHBI.

2.1.

N3ydenue 3aBUCUMOCTH
nepuojia KojaeoaHui
JIMHEN KU

Ha TAJIAHAPUIECKOU
TMOBEPXHOCTHU

OT pajuyca ee

KPUBH3HBI (TPAKTUKYM)

I"apMoHnyeckue KoacOaHus.

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

MAaTCMAaTHYCCKOI'O MasiTHHUKA

Onepuposamsb NOHAMUAMU.
rapMOHHYECKHUE KOJIeOaHMs,

MepUOJ U YaCTOTa KOJICOaHHHA.

Ymems 3anuceiBaTh

Y UHTEPIIPETUPOBATh YPABHEHUE
rapMOHUYECKHUX KOJICOaHUN, TPUMEHSITh
3aKOH COXPAHECHUS YHEPTUU

JUTs1 KOJieOaTeIbHBIX MTPOLIECCOB,
coOHpaTh FKCIIEPUMEHTATIbHYIO
YCTAHOBKY, OOBSICHATH POJIb MaJIOCTH
aAMIUTUTYIbI KOJIEOAHUH.

Ilpusooums npumepsi KoeOATEITHHBIX
MPOIIECCOB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH TIEpHO/1a KOJIeOaHU
JIMHEWKN HA UJIUHIPUYECKON
MOBEPXHOCTH OT pajuyca €€ KpUBU3HBI.
Hccnedoosams 3aBUCUMOCTH TIEpUOaa
KOJIeOaHWM JIMHEUKU

Ha MUIMHAPUYECKON TOBEPXHOCTH

OT paauyca €€ KpUBU3HbI
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2.2.

N3yuenue 3aBUCUMOCTH

aMIUTATYbI KOJIEOaHUM

I"apmonuyeckue koyieOaHusl.

AMIIIUTYa, IEPUOJI U 4aCcTOTa

U UHMEPNPemupo8ams TIOITYICHHYIO
3aBUCUMOCT.

Cmpoumw TpapuK 3aBUCUMOCTH
nepro/ia KoeOaHuii TMHEHKN

Ha ITWIAHIPUYCCKON TOBEPXHOCTH
OT pajanyca ee KpUBU3HBI

" JIMHCAPU30BLIBATDL 3TY 3aBUCHUMOCTDb

(c yueToM abCOIIOTHBIX TOTPEMIHOCTEN

u3MepsieMbIX GU3NYECKUX BEJIIMUUH).
IIpumensams ipaBUIIa IOCTPOEHUS
rpaMKOB 3aBUCUMOCTEHN (PU3UUECKUX
BEJIMYMH JPYT OT JIpyra.
Hcnonvzosams TNHENKY, CEKYHIOMED.
Yemanaenusams 63aumoceasu
MEXy KHHEMaTUYECKUM,
JTUHAMUYECKUM U SHEPTreTUYECKUM
OMHCaHUEM TAPMOHUYECKUX
KOJICOaHMIA.

Pewams 3anaun Ha rapMOHUYECKUE
Kosie0aHus

Onepuposams NOHAMUAMU:

rapMOHHYECKHE KOoJeObaHusl,
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MPYXKUHHOTO MasiTHUKA
OT BPEMEHH

(TIpakTUKyM)

KOJ1e0aHuM.
[TonsaTHE 0 3aTyxaromux

KOJICOAHUSX.

aMIUIUTY/1a, TIEPUOJI U YacTOTa
KoJIeOaHMii, 3aTyXaHue KoJieOaHUH.
Ymemwb 00BACHATH 3aTyXaloUINe
KOJIe0aTENIbHBIE MTPOLIECCHI C TTO3ULIUN
3aKOHA U3MEHECHUSI MEXAaHUYECKON
SHEpruu, coonpathb
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepwvl 3aTyXaronmx
KOJie0aTeIbHBIX MPOIECCOB.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUTATYIbI KOJICOAHMIA
MPYKUHHOTO MasSTHHKA OT BPEMEHU
PV HATMYUH 3aTyXaHUS.

Cmpoums rpaduk 3aBUCUMOCTH
AMIUTUTY/]IBI 3aTyXalOINUX KOJIeOaHmit
MasTHUKa BPEMEHH 1 JINTHEAPHU30BHIBATh
ATy 3aBUCUMOCTH (C YUETOM
a0COJIIOTHBIX MOTPEITHOCTEH
U3MEPSEMbBIX (PU3MUECKUX BEJIUYUH).
Ilpumensms ipaBuUIa MOCTPOCHUS

rpauKOB 3aBUCUMOCTEHN (hU3UYECKUX

BEJIMYUH APYT OT APYyra.
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2.3.

N3mepenne akTMBHOTO
Y PEAKTUBHOI'O
COINPOTUBIICHU
KaTyLIKA
UHIYKTUBHOCTH

(TIpakTUKYM)

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

CONPOTHUBIICHUE

Hccneoosams 3aBUCUMOCTD aMIUTUTYAbI
3aTyXalolX KoJieOaHU MasTHUKA

OT BPEMEHHU U UHMEPNPemuposams
3Ty 3aBUCUMOCTb.

Hcnonvszoeams TUHENKY U CEKYHIOMED
Onepuposams NOHAMUAMU:
MIEPEMEHHBIN TOK, aMIUTUTYAHOE

Y ICUCTBYIOIIIEE 3HAYEHNE CUJIbI TOKA
U HaIPsDKCHUS], CHHYCOUIAJIbHBIN
NEPEMEHHBIN TOK, aKTUBHOE,
pPEaKTUBHOE, EMKOCTHOE U MHAYKTUBHOE
CONPOTHUBIICHUE.

Ymemsv 0OBACHATH IOBEICHHE
pe3ucTopa, KOHJIEHCAaTOpa U KaTyIIKU
WHIYKTUBHOCTH, BKJIFOUEHHBIX B IIETIh
CUHYCOMIAJILHOTO IEPEMEHHOTO TOKa,
cOOUPATH DJIEKTPUUYECKYIO 1IETh
(mocneaoBaTeNbHO COCANHEHHBIC
PE3UCTOp U KaTyUIKa UHAYKTUBHOCTH,
MOAKIIFOUEHHBIE K TEHEPATOPY).
IIpusooums npumepvl TPUMEHEHUS

PCAKTHBHBIX 3JICMCHTOB B LICIIAX
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MIEPEMEHHOT0 TOKA.

Dopmynuposams TUTIOTE3Y O XapaKTePe
3aBUCUMOCTH aMIUTATYIbl HATTPSKCHUS
Ha PE3UCTOPE OT YaCTOTHI ITOaBAEMOT0
Ha BXOJI IIeNH ITIEPEMEHHOTO
HaIPSHKCHUS TTOCTOSTHHON aMIUTUTY/IbI.
Cmpoumb rpaduK 3aBUCUMOCTH
aAMIUTATY/bI HAPSHKEHUS Ha PE3UCTOPE
OT YaCTOTHI IOIaBAEMOI0 Ha BXO/]I LICTIH
MIEPEMEHHOTO HAIPSKEHUS TTOCTOSTHHOMN
aAMIUTATYJBI (C Y4ETOM aOCOJIFOTHBIX
MIOIPETHOCTEN U3MEPSAEMBIX
(bU3MYEeCKUX BETUYNH).

Ilpumensamo nipaBUIIa MOCTPOEHUS
rpadKOB 3aBUCUMOCTEH (PHU3HUIECKUX
BEJIMYMH JIPYT OT JApYyra.

Hccnedosams 3aBUCUMOCTD aMILTUTY b
HaIpPsDKEHUS Ha PE3UCTOPE OT YaCTOThI
0aBaeMOro Ha BXOJI IIETTH
MIEPEMEHHOTO HAIPSKEHUS MIOCTOSTHHOM
AMIUTATYbI U UHMEPNPEemupo8ams

MOJIYYEHHYIO 3aBUCUMOCTb.
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2.4.1. Bseneunune
B DKCIIEPUMEHTAITHHYIO

aKyCTHUKY (JICKIIHS)

MexaHuvecKre BOJIHBI, YCIOBUS
ux pacnpoctpanenus. [lonepeunsie
Y TIPOJ0JIbHBIE BOJIHEL. [lepuop,
4acToTa, CKOPOCTh
pacnpoCTpaHEHUs U JJIMHA BOJIHBI.
OtpaxeHune, peroMiIeHuE,
UHTEpPEpEeHLIMS U AUPpaKIUs
BOJIH. 3BYK KaK MEXaHU4eCKas
BosHA. CKOPOCTH 3BYKA.
I'poMkocTh 3ByKa. BeicoTa TOHA.

Ob6epronbl. TeMOp 3ByKa

Onpedensims aKTUBHOE COITPOTHBIICHHE
KaTyIIKH UHIYKTUBHOCTHU

(TT0 HU3KOYACTOTHOM 00acTH rpaduka)
Y UHIYKTUBHOCTH KaTYIIKU

(TT0 BRICOKOYACTOTHOM YacTh Tpaduka).
Hcnonvzo6ams reHEPATOP HUZKOU
4aCTOTHI, OCUMIIIOTpad) I BOJIBTMETP
NEPEMEHHOI0 HANPSKEHHUS.

Pewams 3anaun Ha neny NEPEMEHHOTO
TOKa C PE3UCTOPAMU, KOHJIEHCATOPAMHU
U KaTyIIKaMUd UHAYKTUBHOCTH
Onepuposamv noHAMUAMU:
MeXaHU4ecKas BOJIHA, epUo,
4acTOTa, CKOPOCTh PaCIPOCTPAHEHHUS

U JIJTUHA BOJIHBI, OTPa’KEHUE,
npesioMiIeHue, uHTephepeHus

U TU(QpaKus BOJHbI, 3BYK, CKOPOCTb,
IPOMKOCTb, BHICOTA TOHA, 00EPTOH

U TeMOp 3BYyKa.

Ymems 0OBACHSTH pa3inuue MExIy
MOTIEPEYHBIMH U MTPOJOJIbHBIMU

BOJIHAMM.
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3uams GOpMyIIBI, CBI3BIBAIOLINE
CKOPOCTb, IIEPUOJI, YACTOTY U JITTUHY
BOJIHBI, TPOCTEUIIINE METO IbI
UCCJIeIOBAHUS 3BYKOBBIX CUTHAJIOB.
IIpueooums npumepst 3BYKOB pa3HOU
IPOMKOCTH, BBICOTHI TOHA U TEMOpa,
SIBJICHUM OTPa)KeHHUsI, IPEIOMIICHUS,
UHTEpPEPEHINHN U TU(PPAKLIUH BOTHBI.
Onpeodensams Ha CIyX 3BYKHU BBICOKUX
Y HU3KHUX YaCTOT, TOHAJIBHBIE 3BYKH
U IIIYMBI.

Pewamo 3aa4M O 3BYKOBBIX BOJIHAX

2.4.2. OcmumiorpaMma 1 ITepuon, yactora, CKOPOCTh Onepuposams NOHAMUAMU. BBICOTA
Y CTIEKTP TJIACHBIX pacnpoCTpaHEHUs U JJIMHA BOJIHBL.  TOHA, 00€PTOHBI, TEMOP 3BYKa, CIIEKTP
3BYKOB (ITPaKTUKYM) CxopocTb 3ByKa. ' pOMKOCTB 3ByKa. 3BYyKa, OCHUJIJIOTpaMMa.
Bricora Tona. O6epronsl. TemOp Ymems 00BACHATH, Kakasg HHPOpMaLUs
3ByKa. CHeKTp 3ByKa COJIEPKUTCS B OCIIIIIJIOTpaMMe,

a Kakasl B CIIEKTpe, COOMpaTh
JKCIIEPUMEHTAIbHYIO YCTAHOBKY.
IIpusooumys npumepsvl TPUPOIHBIX
IPOLIECCOB U TEXHUYECKUX YCTPOUCTB,

KOTOPBIE TEHEPUPYIOT TOHAJIbHBIE
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3BYKH M LIYMBbI, UX OCIIUJLIOTPaMM
Y CIIEKTPOB.

Ipumensimo 111 NOTyYEHUS
OCIIMJIJIOTPAaMM U CIIEKTPOB 3BYKOB
IIEPCOHAIBHBIN KOMIIBIOTED

¢ MUKpO(QOHOM WM cMAapTHOH

C IIPEAYCTaHOBIEHHBIM ITPOTPAMMHBIM
o0ecreyeHneM.

Dopmynuposams TUNIOTE3Y O XapaKTepe
OCIIJJIOTPAaMM U CHIEKTPOB PA3THYHBIX
3BYKOB.

Hccrnedosams ocIMILIOTPaMMBI

Y CIEKTPBI PA3JIMYHBIX TJIACHBIX
3BYKOB OJIU3KHX YaCTOT

U UHMepnpPemuposams T
OCLIWJIJIOTPAMMBI U CIIEKTPBI.
Onpeodensams MO OCHILIOTPaMMaM

Y CIIEKTPaM aMIUIATYAbI 3BYKOBBIX
BOJIH, YACTOTHI UX TOHOB U 0OEPTOHOB,
OILIEHUBATh a0COJIFOTHBIE

Y OTHOCUTEJbHBIE TOTPEITHOCTH

HN3MCPCHHBIX (1)I/ISI/IIICCKI/IX BCJIMYHH.
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2.5.1. Crosune MEXaHUYECKHUE

BOJIHBI (JICKITHS)

Crosiuas mexaHnyeckast BOJHa
KaK CymMMa JIByX BOJIH, O€TryIIux

B IIPOTHUBOIIOJIOKHBIX
HanpasieHusX. [lonepeunsie

Y TIPOJIOJIBHBIE CTOSIYME BOJIHBI.
Ilepuon, yacrora, CKOPOCTb
pacnpoCTpaHEHUs U IJIMHA CTOSYEH
BOJIHBL. ¥Y3JIbl U ITy9HOCTH.
BimsiHue rpanun oqHOMEPHOM
cpeabl Ha POPMHUPOBAHUE CTOSTUUX
BOJIH. P€30HaTOpBI C OTKPBITHIMU
Y 3aKpBITBIMU KOHIIAMH. Y CIIOBUS
00pa30BaHMsI CTOSTYUX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHOI TOH ¥ 0OEPTOHBI

CTOSTYEN 3BYKOBOM BOJIHBI

Yemanasnusams 63aumocsnzu
ME3K]Ty TPOMKOCTBIO 3ByKa U BUJIOM
OCLMJUIOTPaMMBI; MEKy BBICOTOU
TOHA (TeMOPOM 3BYyKa) U BUJIOM
CIIEKTpa

Onepupoeams noHAMUAMU: CTOSAYAS
BOJIHA, y3€JI U ITy4YHOCTh CTOSTYEH
BOJIHBI, OCHOBHOM TOH M 00€pTOH
CTOSYEU 3ByKOBOU BOJIHBI.

Ymems 0OBACHITH yCIOBUS
00pa3oBaHMs CTOSTYUX 3BYKOBBIX BOJIH
B PA3JIMUHBIX PE30HATOPAX, TPUHIIUIL
JEUCTBHS KAMEPTOHA.

3Hamb BUIBI TPAHUYHBIX YCIIOBUM,
dbopMyIy, CBSI3BIBAIOIILYIO YACTOTHI
OCHOBHBIX TOHOB U 00€PTOHOB

C JUIMHOM pe30HaTopa U CKOPOCTHIO
3BYyKA.

IIpusooums npumepsvl 3BYKOBBIX
PE30HATOPOB.

Pewams ipocrenue 3agaun

0 CTOAYHMX 3BYKOBBIX BOJIHAX
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2.5.2 W3yueHue criekTpa
3ByKa JINHEIHOTO
pe3oHaropa

(IpakTUKyM)

OCHOBHOM TOH 1 00E€PTOHBI

CTOSYEH 3BYKOBOW BOJIHBI

Onepuposams nouamusmu: OCHOBHON
TOH U 00E€PTOHBI CTOSTYEN BOJIHBI,
TeMOp 3ByKa, CIIEKTp 3BYKa.

Ymems 00BACHATH, Kakasg HHPpOpMaLUs
COJIEPIKUTCS CLIEKTPE 3BYKOBOM BOJIHBI,
coOupaTh IKCIEPUMEHTAIIBHYIO
YCTaHOBKY.

IIpusooums npumepst TMHENHBIX
3BYKOBBIX PE30HATOPOB.

Ipumenamo 11 IOJTy4EHUS 3BYKOB
CaMOJIECJIbHBIN aKyCTHYECKUI pPE30HATOP
(mMpoOUpKyY, YaCTUYHO 3aMOTHEHHYIO
BOJOI), a 17151 OJIyYEeHUS CIEKTPOB
3BYKOB — II€PCOHAJIbHBIN KOMITBIOTED

¢ MUKpO(OHOM UM cMapTHOH

C MIPe1yCTaHOBJICHHBIM MPOTPaMMHBIM
obecreyeHreM.

Dopmyauposams TUIIOTE3Y O XapaAKTEPE
3aBUCUMOCTEN 4aCTOThI OCHOBHOIO
TOHA U IEPBOr0 00EPTOHA 3BYKOBOM
BOJIHBI OT JIJTMHBI PE30HATOPA.

Cmpoumsb nuHeapu30BaHHbIE TpapuKU
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3aBHCUMOCTEH 4aCTOThI OCHOBHOTO
TOHA U TIEPBOTO 00EPTOHA 3BYKOBOI
BOJIHBI OT BBICOTBI BO3/YIIIHOTO CTOJI0A
B MpoOUpKe (C yueToM abCOTIOTHBIX
MOTPENTHOCTEN U3MEPSIEMBIX
(U3UYECKUX BEJTUYMH).

Ipumenamo ipaBUIIa TOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH APYT OT ApyTa.
HUccneoosams Tpaduku 3aBUCUMOCTEN
9aCTOThl OCHOBHOTO TOHA U TIEPBOTO
00epToHa 3ByKOBOW BOJIHBI OT BHICOTHI
BO3JIYIIIHOTO CTOJIOA B IPOOUpPKE

U UHMepnpemupoeams 3T rpadukH.
Onpeodensamsb CKOPOCTh 3BYyKa B BO3yXe
1o rpadukam 3aBUCUMOCTEH 9aCTOTHI
OCHOBHOTO TOHA M MEPBOT0 00EpTOHA
3BYKOBOM BOJIHBI OT BBICOTHI
BO3JIYIITHOTO CTOJI0A B TpoOUpKeE,
OLICHHUBATh A0COJIOTHYIO

¥ OTHOCUTEBHYIO TIOTPEITHOCTh

U3MEPEHHOMN (PH3UYECKON BETMUHNHBI
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2.6.1.

N3mepenne nokasarens
IIPEJOMIICHUS
IIOCKONapasuIeIbHON

IJIACTUHBI (IPAKTUKYM )

JIyu cBeta. OTpakeHue cBeTa.
3aKOHBI OTPAKEHUS CBETA.
[Ipenomnenue cBeta. 3aKOHBI
npeaoMiIeHus cBeTa. AOCOJIIOTHBIN
MOKa3aTesb MPEIOMIICHHUS.
OTHOCUTENBHBIHN MTOKA3aTENb

IMPCIIOMIICHUA

Onepuposams nOHAMUAMU: JIy4 CBETA,
OTpaXCHHUE CBETA, IIPEJIOMIICHHUE CBETA,
a0COIIOTHBIN M OTHOCUTEIbHBIN
MOKa3aTelb MPEIOMIICHUS.

Ymemwv hopmynupoBaTh 3aKOHbI
OTPaXKECHUS CBETA, 3aKOHBI
PEJIOMJIEHUS CBETA, COOMPATh
AKCIIEPUMEHTAIIbHYIO YCTAHOBKY.
1Ipusooums npumepvl ONTUIECKUX
SIBJICHUH, B KOTOPBIX HAOJIIOTAt0TCS
SIBJICHHS] OTPKCHHSI U TIPEIIOMIICHUS
CBeETa.

Ilpumensmo 3aKOHBI IPETOMIICHUS
CBeETa.

Cmpoums X011 Ty4dent

P NPEJIOMJICHUU CBETa

Ha MOBEPXHOCTH.

Hccneoosams n3MEHEHNE
HaIpaBJICHUS JIyda CBETa, MaJaroIIeTo
Ha OOKOBYIO MOBEPXHOCTb

HHOCKOHapaJIHeHBHOﬁ IIJTaCTHUHBI,

B 3aBUCUMOCTH OT yI'Jia INaACHUSA
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2.6.2 VI3mepenwue mokasarems
MPETIOMIICHUS TIPU3MBI
10 MUHUMAJIBHOMY YTy
OTKJIOHEHHMS JTa3€PHOTO

ay4da (MpaKTUKYM)

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

[Ipenomistromnii yroa npu3msl

U UHMEPNPEemupo8ams NOJTyYCHHbIE
pe3ynbTaThlI.

Onpedensime IOKa3aTeNb MPEIOMIICHUS
MaTepHalia MI0CKonapayiebHON
IUIACTHHBI, OLICHUBATh A0COJIIOTHYIO
Y OTHOCUTEJIbHYIO IOTPEIIHOCTD
U3MEPEHHON (PU3UYECKON BETUIMHBI.
Hcnonvzoeams Na3epHyIO YKa3Ky,
JIMHEUKY.

Pewams 3anaun Ha ipesIoOMIIEHUE CBETA
Onepuposamsb NOHAMUAMU.
MpEJIOMIICHUE CBETa, A0COTIOTHBIM

Y OTHOCUTEIbHBIN NOKa3aTEh
MPEJIOMIICHHUS, TPETOMIISFOIIHNMN Yol
MIPU3MBI.

Ymems paccuuThIBaTh MUHUMAIIbHBIN
YTOJI OTKJIOHEHUS Jy4a TPEYroJIbHOM
PaBHOCTOPOHHEHN IPU3MOI1, COOMPATH
AKCIIEPUMEHTAIIbHYIO YCTaHOBKY.
IIpusooums npumepst ONTUIECKUX
pUOOPOB, B KOTOPBIX TPUMEHSFOTCS

MIPEITOMIISIOLINE TTPU3MBL.
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Ipumenamo 3aKOHBI TPETOMIICHUS
CBeTa.

Cmpoums X011 Jy4eil B TPEYroJIbHOM
PaBHOCTOPOHHEH MpPU3ME B CIIydae
MIPOM3BOJIHHOTO HAMPABICHUS A CHUS
Jy4a ¥ B CIy4yae MUHUMAJILHOTO yria
OTKJIOHEHHUS JTy4a.

Hccnedosams 3aBUCUIMOCTB yTiia
OTKJIOHEHHUSI JTyda TPEYTrOJIbHOU
PaBHOCTOPOHHEW MPU3MOUN

OT HaIpaBJICHUsI TAJAOIIEro JIyda

U UHmMepnpemuposamy TOITyIeHHbIC
pe3yJIbTaThI.

Onpedensims 1O TIOTYYEHHOMY
3HaYEHUI0 MUHIUMAIIHOTO YTJia
OTKJIOHEHHMSI JTy4da TPEyroJIbHON
PaBHOCTOPOHHEH MPU3MOI TTOKa3aTeNb
MPEJIOMJICHUST MaTepHalia MPU3MBI,
OLICHHUBATh A0COJIOTHYIO

Y OTHOCUTEJBHYIO TIOTPEITHOCTD
U3MEpPEHHOU (PU3nIecKom

BCINYUHBI.
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2.7.1.

[Tpumenenue ¢ dexra
TIOJTHOTO BHYTPEHHETO
OTpakKeHUS

B U3MEPEHUAX (JISKIIHS)

1

[lonHOE BHYyTpEHHEE OTpaKEHHUE.
[IpenenbHbIN yrou MoJIHOro

BHYTPCHHCTO OTPAXKCHUA

Hcnonvzoeams npu3My, JIa3€pHYIO
YKa3Ky, TPaHCIIOPTHP.

Pewams 3ana4n 0 IpEIOMIIEHUU JTy4En
B IIpU3Max

Onepuposams NOHAMUAMU.: TIOTHOE
BHYTPEHHEE OTPAXKECHUE, PEICIIbHbBIN
YTOJI IIOJIHOT'O BHYTPEHHETO
OTPaXKCHHS.

Ymems hopmynupoBaTh ycaoBue
BO3HUKHOBEHUS [TOJIHOI'O BHYTPEHHETO
OTpaXEHHS.

3name GopMyiy, CBA3BIBAIOLIYIO YTOJI
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

¢ a0COTFOTHBIMH TTOKA3aTEISIMU
IIPETOMIIEHUS CPEN.

IIpusooums npumepsi TPUPOIHBIX
SIBJICHUM U TEXHUYECKUX YCTPOUCTB,

B KOTOPBIX HAOIIOaeTCs
(mpuMeHsieTCs1) ABJICHUE MOJTHOTO
BHYTPEHHETO OTPaKEHUSI.

Pewams 3anaun Ha TOTHOE BHYTPEHHEE

OTpax€eHHE
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2.7.2. W3mepeHue noxkasarens
MPEIOMIICHUS TIPU3MBI
C TIOMOUIBIO
HaOJIoIeHUs yIiia
MOJTHOTO BHYTPEHHETO
OTpakeHUs

(IpaKkTUKyM)

[lonHOE BHYyTpEHHEE OTpaKEHHUE.
[IpenenbHBIN YroJI IMOJIHOTO

BHYTPCHHCTO OTPAXKCHUA

Onepuposams NOHAMUAMU:
peJIOMJICHUE CBETa, AOCOMIOTHBIN

Y OTHOCHUTEJIbHBIN MMOKA3aTeNb
PEJIOMIIEHUS, TPETOMIIS IO YToJ
IIPU3MBI, IOJTHOE BHYTPEHHEE
OTpakKeHue, MPEJCIbHBINA YToJI TOJIHOTO
BHYTPEHHETO OTPAKCHHUS.

Ymems paccunThIBaTh YroJ HOJHOTO
BHYTPEHHETO OTPaXEHUsI, COOMpaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepsi ONTUIECKUX
pruOOPOB, B KOTOPHIX IPUMEHSIIOTCS
MPEJIOMIISIONTUE TIPU3MBI

Y MICTIOJIL3YETCS SIBJICHUE TIOJTHOTO
BHYTPEHHETO OTPaKCHHUSI.

Cmpoums X0 Jiyda B TPEYTroJIbHOMN
IpU3MeE C YYETOM BO3MOKHOI'O TIOJIHOTO
BHYTPEHHETO OTPAKCHUS JTydJa.
lpumenams 3aKOHBI TPETOMIICHUS
CBeTa.

Hccnedosams ycnoBus, Ipu KOTOPBIX
MO>KHO Ha0JII0/1aTh MOJTHOE BHYTPEHHEE
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2.8.

[IpoBepxka popmyiibl
TOHKOM JIUH3BI

C IIOMOIIBIO METOIA
rapaJiiakca,
MPUMEHEHHOTO

AJIs OIIPCACIICHUA

CoOwupatomue 1un3bl. ToHKas

JINH3Aa. (DOKYCHOG PaCCTOAHUC

1 ONTUYECKAs CHJIa TOHKOM JIMH3LI.

3aBUCUMOCTH (POKYCHOTO
PACCTOSIHUSI TOHKOU ChepUIeCKO

JIMH3bI OT €€ rCOMCTPHUHA

OTpa)KE€HUE JIy4a, UAYLIEro
B TPEYTOJIbHOM IIPU3ME

U UHMEPNPEemupo8ams NOJTyYCHHbIE
pe3ynbTaThlI.

Onpeodensams OKa3aTeNIb MPEIOMICHUS
MaTepHaa Mpu3Mbl 0 U3MEPEHHBIM
napameTpam, Mpu KOTOPHIX HAYMHAET
HaAO0JII0AAThCS MOJTHOE BHYTPEHHEE
OTpa)k€HUe JIy4ya B IpU3Me, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIbHYIO
HOTPELIHOCTh U3MEPEHHON (PU3NUECKON
BEJTUYHMHBI.

Hcnonvzosams ipu3My, J1a3epHYIO
YKa3Ky, JUHEUKY.

Pewams 3anaun 0 NOJTHOM BHYTPEHHEM
OTPa)XCHUH JIyUel B IpU3Max
Onepuposams nOHAMUAMU: JTAH3A,
TOHKas JIWH3a, COOMparoIIast JINH3a,
TJIaBHAs ¥ TOOOYHAsI ONITHYECKAas OCh,
doxyc, PoKyCHOE pacCTOsTHUE,
dbokasibHas IOCKOCTh, ONITHYECKAs

Ccujia, rornepeIHoC yBCINUCHUC,
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MTOJIOKEHUS
U300paKeHUS

(TIpakTUKyM)

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

mun3o0u. [Tapamrakc

napa’suiakc.

Ymemb 0OBSCHATH CYIIHOCTb
napajurakca, 3aluchbiBaTh GOpMyITy,
BBIPAXKAIOMIYIO 3aBUCHMOCTh
(hOKYCHOTO pacCTOSHUS TOHKON
cheprueckoit TUH3bI OT €€ TEOMETPUHU
¥ OTHOCHTEIFHOTO MOKa3aTens
PEJIOMJICHUS, a TaKKe PopMyITy
TOHKOM JIMH3bI, COOUPATH
HKCIIEPUMEHTAIBHYIO YCTAHOBKY.
Ilpusooums npumepol Mapaniakca,
OTITHYECKUX MPUOOPOB, B KOTOPBIX
MPUMEHSIOTCS] COOMpAIOIIIe TUH3BI.
Ipumensmo Hopmyy TOHKOH JIMH3HI.
Cmpoumbs X0l pa3IUYHBIX JTy4Yen

B TOHKOU COOMPArOIIEH JINH3E.
Hccrnedosams BO3MOKHOCTD
npuMeHeHus 3¢ dekTa napamuiakca
JUTSI OTIPECIICHUS TIOJI0KEHUS
M300pakeHUsi ICTOUHHUKA CBETa

C MaJIoif CBETUMOCTBIO, TTOJTYIEHHOTO

C TIOMOIIBIO COOUPArOIIEH JTUH3BI
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2.9.

N3mepenue pokycHOro
paccToOsTHUS
pacCenBarOIIECH JTUH3bI

(IpakTUKyM)

PacceuBaroniye nuH3bI.

Toukas nmuH3a. POKyCHOE
pacCTOSTHUE M ONITUYECKas cuia
TOHKOM JIUH3bIL. DOpMys1a TOHKOU
JIVH3BI.

XoJ myda, TpOIIEAIIETrO JINH3Y
IO/ TPOU3BOJIBHBIM YIJIOM

K €€ ITAaBHOU ONTUYECKOUN OCH.

U UHmMepnpemupo8ams MOITyYCHHbIC
pe3yJbTaTHhI.

Onpeodensimob HOKYCHOE pacCTOSHUC
cobuparoiel TMH3bl HA OCHOBaHUU
Pe3yIbTaTOB SKCIIEPHUMEHTOB

1o HaOJIOJICHUIO Mapaiakca
U300paKEHUS TOUEUYHOTO HCTOYHUKA
CBE€Ta, OLICHUBATh A0COJIOTHYIO

¥ OTHOCUTEJIBHYIO TTOTPEITHOCTh
U3MEPEHHON (PU3UYECKON BETUIMHBI.
Hcnonvzosams cOOMPAIOITYIO JTUH3Y,
OTITHYECKYI0 CKaMbIO.

Pewams 3a1aun Ha TOHKUE
coOuparoIre JMH3bI

Onepuposams nNOHAMUAMU: JTAH3A,
TOHKasl JINH3a, pacCeUBaroIIas JIMH3a,
MHUMBIN UCTOYHUK CBETa, MHUMOE
n300pakeHue.

Ymempw 3anuceiBaTh GOpMyITy TOHKOM
JIMH3BI IS CIIyYas pacCeUBarOLIEH
JIMH3BI, COOMPATH IKCIIEPUMEHTATBHYIO

YCTaHOBKY, [10J1y4aTh JEUCTBUTEIBHOE
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[TocTpoeHne M300pakeHHUl TOUKH
U OTpE3Ka NPSIMON B COOMPAIOIINX
U pacCeUBAIOLINX JIMH3aX

U UX CUCTEMAX

U300pakeHNe B PacCEUBAIOIICH JTHH3E
IyTEM CO3/IaHHSI C IOMOIIBIO
coOuparoieit TMH3bI MHUMOTO
VMCTOYHUKA JIJI1 PACCEUBAIOIICH JIMH3BI.
IIpusooums npumepsi ONTUIECKUX
pUOOPOB, B KOTOPHIX MPUMEHSIOTCS
paccenBarOIIME JTUH3bI U CUCTEMBI JINH3.
Ipumensmo HopmMyTy TOHKOM JTUH3BI
Clly4as pacCeuBarONICH JIMH3BI.
Cmpoums X0l pa3IUYHbIX JTy4Yen

B TOHKOW PacCEHBAIOLIEH JINH3E,
M300paK€HUE TOUKU U OTPe3Ka MPSIMO
B COOMPAIOIINX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEMaX.

Hccneoosams xon nmyuen

Yyepe3 pacCerBaIOIIYIO JIUH3Y,

a Tak)Ke B CUCTEME, COCTOSIICH

13 coOuparollel U paccenBarolle JTUH3
IPU UX PA3TUMYHOM B3aUMHOM
PAaCIIONOKEHUY U UHMEPNPEMUPO8aAmnb
MOJTyYEHHBIE PE3YIIbTaTHI.

Onpeoensmsb HOKYCHOE PACCTOSIHUE
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2.10 Omnpenenenue AJIUHBI
BOJIHBI JIA3€PHOTO
U3IIyYEeHHS C TTIOMOIIBIO
cxeMsl FOHTa

(IpaKkTUKyM)

HNutepdepenius cpera.
KorepeHTHbIE HCTOYHUKH.
VcnoBusa HaOm0aeHUA
MaKCUMyMOB U MUHUMYMOB

B MHTEPPEPEHIIMOHHON KapTUHE

OT IBYX KOI'CPCHTHBIX NCTOYHHUKOB.

paccenBarolIei JIMH3bI HA OCHOBAaHUH
PE3YNIbTaTOB SKCIIEPUMEHTOB T10:

1) HaOITIOICHUTO ICHCTBUTEIILHOTO
U300paKeHHsI, TaBaEMOTO
paccenBaroNIei JTUH301;

2) HaAOJIIOICHUIO PACXOISIIETOCS
CBETOBOI'O ITyyKa, 00pa30BaHHOTO
paccenBarolIeil TMH30M; OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIbHYIO
NOTPEIIHOCTh U3BMEPEHHON (PU3NYECKON
BEJTUYHUHBI.

Hcnonvzosams cobuparonyto

U pacCEerBAIOUIYIO JIMH3Y, ONTHYECKYIO
CKaMbIO.

Pewamys 3anaun Ha TOHKHE
paccenBaroIve JTUH3bI

Onepuposams NOHAMUAMU:
uHTepPepeHIys, nHTephepeHIIMOHHAS
KapTHUHA, KOTE€PEHTHBIC HCTOYHUKH,
uHTep(epeHIIMOHHAs cXeMa, CXeMa
FOnra.

Ymems 3anuchIBaTh yCI0BUS
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[IprmMepsbl KJIacCUYECKUX

UHTEP(HEPEHIIMOHHBIX CXEM

HaAOJII0ICHUS] MAaKCHUMYMOB

Y MUHUMYMOB B UHTep(EepEeHIIMOHHON
KapTHHE OT JIByX KOT€PEHTHBIX
MCTOYHUKOB, COOMPATH
AKCIIEPUMEHTAIIbHYIO YCTaHOBKY.
IIpusooums npumepsi IPUPOTHBIX
SIBJICHUW U TEXHUYECKUX YCTPOMCTB,
B KOTOPBIX HaOIIOqaeTCs
(mpuMeHsieTCs) sIBIICHNE
uHTEPPEPECHIINH.

IIpumensimo ycioBus HaOMIOACHUS
MaKCHMyMOB U MUHUMYMOB

B UHTEPPEPEHLIMOHHON KapTUHE.
Cmpoums X0J1 «JIy4eil» U MOKa3bIBATh
Ha HEW Pa3HOCTh X0Ja

B MHTEppepeHImonnom cxeme Oura.
Dopmynuposams TUTIOTEIY O BUJIE
UHTEP(HEePEHIIMOHHON KapTUHBI

IPU PA3IUYHBIX TEOMETPUUECKUX
napamerpax cxemsl FOHra.
Hccnedosams uHTEPHEPEHIIUOHHYIO

KapTUHY TTPU HAOJIIOICHUH
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Hroro no pazuneny

Pa3znen 3. KBanroBas pusuka.

3.1.

N3ydenue criektpa
CBETa Pa3JIM4YHBIX
MCTOYHUKOB

C IIOMOILBIO

T PaKIMOHHON

peneTKy (MpakTUKyM)

19

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

Ha TU(PPAKITMOHHYIO PEIIETKY.

UHTEPPEPEHIINH C TTOMOILBIO CXEMBI
Onra u unmepnpemuposams
MIOJTYYCHHBIC PE3YJIbTATHI.

Onpedensime NJIVMHY BOJIHBI CBETA

10 pe3yJibTaTaM HaOJII0ICHUS
uHTEPPEPEHIIMOHHON KapTUHBI

¢ noMoIIpio cxeMbl FOHra, olieHUBaTh
aOCOJIIOTHYIO U OTHOCUTEIbHYIO
MOTPENIHOCTh U3MEPEHHOM (Pr3nyecKon
BCITUIMHBI.

Hcnonvzoeams na3epHyIo yKa3Ky,
pPYJIETKY, a Takxke (Hoibry, OyaaBKu

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

Onepuposams NOHAMUAMU:
nudpakiys, TudpaKkIHOHHAs PEIIeTKa,
(GhOTOH, YPOBEHb SHEPTHH aTOMA,
U3Ty4eHHUE | MOTJIoeHNe POTOHA,
CHEKTP U3ITyUYEHHUS, CTIEKTPOCKOIL.

Ymems 3anuchIBaTh yCI0BUS
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N3nyyeHne u noriaomeHne
(hOTOHOB pH TTEPEXOIe aTOMa
C OJIHOTO YPOBHSI DHEPTUU

Ha Jpyrou. Bunpl ciekTpos.

Cnekrpockon

HaOJII0ICHUS TTIaBHBIX AUPPAKIIMOHHBIX
MaKCUMYMOB IIpY NaJ€HUU
MOHOXPOMAaTHYECKOTO CBETA

Ha JU(QPAKIUOHHYIO PELIETKY, YCIOBUS
U3TY4YEHUS U MOTJIOMEHUS (POTOHOB
IIPU [IEPEXO0JIE aTOMa C OJHOTO YPOBHS
SHEPIruU Ha APYrou, coOupaTh
DKCIIEPUMEHTAIbHYIO YCTAHOBKY.
IIpusooums npumepsi TUHEHYATHIX,
MOJIOCATBIX U CIUIOUIHBIX CIEKTPOB
U3JTyYEHHUs], TEXHUYECKUX YCTPOICTB,
B KOTOPBIX MPUMEHSIOTCS U3ITyUYEHHUS
C Pa3JIMYHBIMU BUJAMU CIEKTPOB.
Ipumenamo ycnoBusi HAOMIOAEHUS
TJIaBHBIX JU(PPAKITMOHHBIX
MaKCUMYMOB IIpY NaJ€HUU
MOHOXPOMAaTHYECKOrO CBETa

Ha M (PPaKIIMOHHYIO PEIIETKY.
Cmpoums X011 «JTydeil»

IPU UX HOPMAJILHOM MaJIeHUH

Ha TUPPAKIUOHHYIO PEUIETKY

Y TIOKa3bIBAaTh HA HEM pa3HOCTh XO/a.

Dopmynruposeams TUNIOTE3Y O BUE
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CIIEKTPOB M3JTyUEHHUS UCTOYHUKOB CBETA
pa3HON MIPUPOIBI.

Hccneoosams ONTUYECKHUE CIIEKTPbI
U3ITy4YEeHUs] ICTOYHUKOB CBETa pPa3HOU
IPUPOABL U UHMEPNPEMUPOBAMb
MOJIYYCHHbBIC PE3YJIbTATHI.
Onpedensims NIIVHBI BOJH U3Ty4EHUS
Pa3IMYHBIX UICTOYHUKOB

0 pe3yJibTaTaM HaOII0ACHUS
TUu(PaKIIMOHHON KapTHUHBI,

JaBaeMoil Tu(PpakIMOHHON PEIIETKOMH,
OLICHUBATh A0COJIOTHYIO

¥ OTHOCHUTEJIbHYIO TTOTPEITHOCTh
U3MEPEHHOM (hU3UUECKOM

BEJTUYHMHBI.

Hcnonvzosams 1MPpakIMOHHYIO
pemieTKy, GoHaph ¢ JaMIou
HaKaJIMBaHMS, CBETOANOIHBIN (POHAPB,
razopaspsaHyIo Jlamny, nuadparmy,
MEpPHYIO JICHTY.

Pewamys 3a1aun 0 maJiIcHUU CBETa
Pa3IMYHOTO CIIEKTPATHLHOTO COCTaBa
Ha TUPPAKITUIOHHYIO PEIIETKY
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3.2.

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

(IpaKkTUKyM)

CBeTomo1, ”THTCHCUBHOCTD

U3IIydeHus, (HOTOH, AIMEKTPOH

Onepuposams noHAMUAMU. CBETOAUO/,
p-N-Tiepexo/1, MEKTPOH, IbIPKa, (POTOH,
WHTCHCUBHOCTH M3TYUCHUS.

Ymems 0OOBACHATH B yIPOIIICHHOM BUJIC
NIPUHIIAI ACUCTBUS CBETOAMO/A,
coOUpaTh HKCIEPUMEHTATILHYIO
YCTaHOBKY.

IIpugooums npumepsvl IPUMEHEHUS
CBETOAMO/IOB B OBITY U B TEXHHKE.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH MHTEHCUBHOCTHU
U3TYy4YEHUS] CBETOMOIA OT CHITBI
MIPOTEKAIOIIETO Yepe3 Hero TOKa.
Hccrneoosams 3aBUCUMOCTD
WHTEHCUBHOCTH M3JTyYEHUS CBETOIMOAA
OT CHWJIBI POTEKAIOIIETO Yepe3 HEro
TOKA U UHMEPNPemUpos8ams
MIOJTYYCHHBIC PE3YJIbTATHI.

Cmpoums rpadyK 3aBUCUMOCTH
WHTEHCUBHOCTH M3JTyYEHHUs CBETOIMO/A
OT CHJTBI POTEKAIOIIETO Yepe3 HETO

TOKa (C y4eTOM a0COIIOTHBIX
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3.3.

Hab6mronenue
M30UpaTeNbHOCTH
BHYTPEHHETO
doTorddexra k qrHE
BOJTHBI CBETa

(IpaKkTUKyM)

CBeToM0J, ”THTEHCUBHOCTh
U3ITy4eHHUsi, POTOH, IEKTPOH.
DHeprusi 1 UMNyJbC (HOTOHA.
doTo3dhexT. 3aKoHbI
dboToaddexra. YpaBHeHHE
OitHmTeitHa 1 Gororddekra.

«KpacHnas rpanuna» ¢porodddexra

IIOTPEIIHOCTEN U3MEPSIEMBIX
(bU3UYECKUX BETUYMH).

Ipumenamo ipaBUIIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3HIECKUX
BEJIMYMH JAPYT OT ApyTa.

Onpedensimeb XapaKkTep 3aBUCUMOCTHU
WHTEHCUBHOCTH U3JIyYEHUs CBETOAMO/IA
OT CHJIBI TIPOTEKAIOIETO Yepe3 HeTo
TOKa.

Hcnonvzoeams CBETOANOM, THOKCMETP
(w1 cMapT(hOH C TaTYINKOM
OCBEUIEHHOCTH ), JJA0OPATOPHBINA OJI0K
NMUTaHUS (VI UCTOYHUK TTOCTOSTHHOTO
HAMPSHKEHUS, PEOCTaT U MYyJIbTUMETD)
Onepuposams nNOHAMUAMU: CBETOTUOI,
p-N-miepexo/1, dJAEKTPOH, IbIpKa, (POTOH,
WHTEHCUBHOCTD U3ITy4YCHHS,

dboTorh ekt (BHEITHMI U BHYTPEHHHUI),
(bOTOTOK, «KpacHasi TPaHUIIA»
dboTorddexra.

Ymemb 0OBSACHATD B YIIPOILLIEHHOM BU/JIE

MIPUHIIAT AEUCTBUS CBETOINO/A,
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dbopMynupoBath 3ak0HBI HoTOIPDEKTa,
3anuChIBaTh ypaBHEHHE DUHIITEIHA
s hortoadpexra u popmyny

JUIS «KpacHO# rpanuiib Gpotodddexra,
coOUpaTh HKCIEPUMEHTATILHYIO
YCTaHOBKY.

I1Ipugooums npumepsvl IPUMEHEHUS
CBETOJIMOJIOB B OBITY U B TEXHUKE.
Ipumensmo 3axkoHbI poTOdDPEKTa,
ypaBHEHHUE DUHIITEHHA

st poToaddexra, hopmyny

JUTSL «kKpacHOM TpaHuIib» hoTodddexra.
Dopmynuposams TUTIOTE3Y

00 yCJIOBUSIX BOBHUKHOBEHMUS
BHYTpeHHETO GoTorddexTa

IIPY MaJIEHUX HA CBETOJIMO CBETOBBIX
BOJIH Pa3HOM JJIMHBL.

Hccnedosams siBieHVEe BOSHUKHOBEHHSI
($oTOTOKA B OCBEIIAEMOM CBETOJIUO/IC,
W3YYUB 3aBUCUMOCTB CHIIBI JOTOTOKA

B OCBEII[AEMOM CBETOJINO/IC

OT HANPSHKEHUS Ha APYroOM CBETOAUOIE,
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BBITIOJTHSIIOIIEM POJIb UICTOUHHMKA CBETA
U UHmMepnpemupo8amy MOITy4YCHHbIE
pe3ynbTaThlI.

Onpeodensams yCIOBUE BOSHUKHOBEHUS
($hOTOTOKA B OCBEIIAEMOM CBETOAMO/IE
(TOK BO3HMKAET TOJILKO IIPHU OCBEIICHUHU
€ro CBETOAUOJI0M C JUTMHOM BOJIHEI,
MEHBIIIEN WM PaBHOU JUIMHE BOJIHBI,

Ha KOTOPYIO PaCCUMTaH OCBEIIAEMBbIN
CBETOJIUON).

Hcnonvzoeamsb CBETOANOIBI PA3HBIX
IBETOB (KpacHbBIC, 3€JICHBIC U CUHHUE),
71ab0paTOPHBIN OJIOK TUTAHUS,
MYJIBTUMETD.

Pewams 3anaun Ha poTodrPdext

Hroro no pazgeny 5
OBILEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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