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IHHOACHUTEJIBHASA 3AIITMCKA

Hacrosias pabouasi mporpaMMa Kypca BHEYpOUYHOM JAesTenbHOCTH «OCHOBBI
(GU3NYIECKOro IKCHEPUMEHTay (Jlajgee — mporpamma) paspaboTaHa B COOTBETCTBUU
c TpeboBaHMSIMHU (pellepalbHOrO TOCYAAPCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa
cpemHero obmero oOpasoBanus (mainee — DPIrOC COO) [1, 2] u HampaBicHa
Ha OpraHu3anuio oOydeHHsl B (QU3UKO-MATEMaTHYECKOM MpOoQuie B COOTBETCTBUU
c TpeOoBaHUsIMHU (enepanbHON 00pa30BaTEIbHON MPOTPaAaMMBbl CPETHEro OOIIETro
obpazopanus (POIT COO) [3].

Peanuzanus nporpaMmMbl MOXKET COJIEUCTBOBATH JOCTHXKEHUIO 00YYarOITUMUCS
mwIaHupyembix  pesynbtatoB  ocBoeHus DOII COO, pa3BuUTHIO JIMYHOCTH
oOyuaromuxcsi, (OPMUPOBAHUIO M YAOBJIETBOPEHUIO MX COLMAIBHO 3HAYMMBbIX
WHTEPECOB MW TMOTPEOHOCTEH, caMopealn3alud OOyJaroluXcsi dYepe3 ydacTue
BO BHEYPOUHOU AesATeNbHOCTU. OAHON U3 BO3MOXKHBIX (DOPM peann3aiuy NporpaMmbl
ABIeTCA  KpyXoK. [lporpamma MoOKET pealn30BBIBAThCS 00pa30BaTEIbHOMN
OpraHM3aIfel CaMOCTOSTENbHO JIMOO Ha OCHOBE B3aWMOJEHUCTBUS C JIPYTHMH
OpraHU3alMsIMU, OCYLIECTBIISIOIIUMU 00pa30BaTEIbHYIO AESITEIbHOCTb.

[Iporpamma Kkypca BHEYpOUHOU AesATeNbHOCTH «OCHOBBI (PU3NYECKOTO
SKCIIEpUMEHTa» TpeaHazHadeHa nis peanusanmu B 10-11 kmaccax MBOY COIII
Ne22 MO TeMprokckuid pailoH ¥  HalpaBlieHa Ha JNOCTHKEHUE
COOTBETCTBYIOIIMNX PE3YIBTATOB, chopMyIupOBaHHBIX B (eaepanbHOM
paboueit mporpamme o yueoHomy npenmery «Dusukay (yriryOJaeHHbIH YPOBEHB).

[Tpu n3yuenuun Gu3NKN Ha YrIIyOJIEHHOM YPOBHE pealli3alus dTUX MPUHITUIIOB
0asupyeTcsi Ha HCIOJIb30BAHUU CAMOCTOSITEIbHOTO YYEHHYECKOTO SKCIEPUMEHTA,
BKJIFOYAIOLIET0, B TOM 4YHCIe, paboThl (u3MyecKoro mnpaktukyma. Ilpu stom
noJi paboTaMu MpakTUKyMa MOHUMAETCS CaMOCTOSITENIbHOE MCCIIEOBaHNUE, KOTOPOE
IIPOBOJIMTCS 1O PYKOBOJCTBY CBEPHYTOro, OOOOIIEHHOTO0 BHJa O3 IOIIaroBOu
WHCTPYKIMU. B pe3ynpTate obecrneunBaeTcsl OBIaJACHUE O0YJAIOIUMUCA YMEHHUSIMH
MPOBOAMUTH MPSIMbIE U KOCBEHHbIE U3MEPEHUSs, UCCIIeI0BaTh B3aUMHBIE 3aBUCUMOCTHU
ABYX (PU3MYECKUX BEIMYMH M OCYIIECTBISATH IOCTAHOBKY OIBITOB IO MPOBEpKE
NPEJIOKEHHBIX TUTIOTE3. Bce 3TO crmocOOCTBYET MOCTHKEHUIO OJAHON M3 OCHOBHBIX
1esei u3ydeHus (GU3MKU HAa YPOBHE CPETHETO OOIIero o0pa3oBaHUsS — OBIAJECHUIO
OOy4JaroIMMHUCS METOJaMU CAaMOCTOSTEIBHOTO TUIAHUPOBAHUA ¥ TIPOBEICHHUS
(Gu3NYECKUX FKCIIEPUMEHTOB, aHAJIN3a U UHTEPIIPETAMU UH(POPMALIUY, OTIPEIETICHHUS

AOCTOBCPHOCTH IMOJTYUYCHHOI'O PE3yJjibTaTa.



AKTyallbHOCTh pealu3alliil JaHHOW MpOTrpamMMbl  ONPENCNSIECTCA  TEM,
YTO €€ OCBOCHHE II03BOJISIET OOydYalolUMCSi Ha TPAKTUKE O3HAKOMUTHCS
C pa3IUYHBIMU (PU3NUECKUMHM SIBICHUSMH, SKCIIEPUMEHTAIBHO U3YUUTh Pa3InYHbIC
¢uznyeckue 3aKOHOMEPHOCTH, YIIIyOUTb CBOM TEOPETUYECKHE 3HAHUS, Pa3BUTh
MMEIOIIUECS] U TPUOOPECTH HOBBIE MPAKTHUECKHE YMEHUS U HaBBIKU B 00JACTH
IUTAHUPOBAHMSI, TIOATOTOBKH, MPOBEACHUS, aHAIN3a U UHTEPIIpeTalun (pUu3ndaeckoro
HKCIIEPUMEHTA.

[IporpamMma naetr 0OyYaromIMMCS BO3MOXKHOCTh MPHOOPECTH MPAKTUYECKUIN
OTIBIT Pa0bOTHI C Ja0OPaTOPHBIM 000PYIOBAHUEM, OBJIAJIETh KOHKPETHBIMU MIPUEMAMHU
MCCIIEIOBATENIbCKOM  JIEATEIbHOCTH  HAUMHAIOWIETO  (PU3MKA-IKCIIEPUMEHTATOPA,
c(OpMHUPOBATH HABBIKM OLIEHKH MOTPEUIHOCTEN pe3ynbTaToOB U3MEPEHUS (PU3NUECKUX
BeIMUMH. Peamusanus mnporpamMmsl  CO34a€T  yCIOBUS A (DOPMHPOBAHMS
y 00y4aronmxcs HeCTaHAaPTHOTO KPEaTUBHOTO MBIIICHUS, COACHCTBYET Pa3BUTHIO
WHANBUAYAIBHOCTH  CY)XIEHUH,  (QOPMHUPOBAHUIO  KyJIbTypbl  OOOCHOBaHHS
COOCTBEHHOTO MHEHUS U CBOOO/IBI €T0 BHIPAKEHUS.

[IporpamMma MoxeT ObITh BOCTpeOOBaHAa OOYYAarOIIMMMCS, KOTOpPbIE HMEIOT
MHTEPEC U MOTHUBAIIMIO K YIITyOJIEHHOMY U3YUEHHUIO (PU3UKU U MAaTEMATHUKH, TOTOBSITCS
K YYaCTHIO B OJTUMITHA/aX IKOJIBHUKOB MO (PU3HKE, B paMKaX KOTOPBIX MPETYCMOTPEH
MPAKTUYECKUN TYP.

[IporpamMma mpecnenyeT He TOJBKO 00pa3oBaTENbHBIE, HO U BOCIUTATEIbHBIC
LIeJIM, TIOCKOJIBKY COOTBETCTBYET HJE€ OJKOJIOTU3allMM M UJAee MPUKIATHOU
HaNpaBJI€HHOCTH, KOTOpbIE, B UHWCIE APYTrUX HUICH, MOJOKEHbl B OCHOBY Kypca

¢usuku, nzydaemoro Ha crynenu COOQO.

BapuaHTtsl peanu3anuu nporpaMmMbl 4 GoOpMbI IPOBEACHUSA 3AHATUI

Peanuzanuss mporpamMmbl  TpearoniaraeT CoYeTaHWE Pa3IMYHbIX  (HopM
TPYIIIOBON pabOThI (CIyIMIaHWE JIEKIMH, TUCKYCCHS, MOHTQX JKCIEPHUMEHTAIBHBIX
YCTaHOBOK, TTPOBEICHNUE (PU3NICCKUX U3MEPEHHI MO PyKOBOJICTBOM IPEIO1aBaTEIIs)
U WHIUBUIYAIIbHOW pabOThl (BBIMOJTHEHUE CAMOCTOATENBHBIX paboT u pabor
NpakTUKyMa, 00pabOTKa W MHTEpIpEeTals Pe3yslbTaToB (PU3MUECKUX H3MEPEHUN).
Hcnonp3oBanne Takux GopM pabOTH TOMOTAET Pa3BUBATh y OOYYAIOIINXCS, C OTHOM
CTOPOHBI, HAaBBIKM BOCIPHUATHS HOBOW HWH(pOpMAIMM TPU Pas3TudHBIX (GopMax
€e MoJavu, a C JAPYroil CTOPOHBI — aKTUBHOCTH, CAMOCTOSITEIBHOCTh M TBOPYECKOE

Havayio. B nenoM peanm3zanus TaHHOM MPOrpaMMbl TOJKHA MOJIOKUTEIBHO



CKa3bIBaThCS KaK Ha aKTyalu3allMd 3HAHWM, YMEHHH M HaBBIKOB OOYYarOIIUXCS
B paMKax uX npeanpodhecCuoHaTbHON TEXHOJIOTHIECKON (MHKEHEPHOW) MTOATOTOBKH,
TakK U Ha COIMATIbHOM (POPMUPOBAHUU JIMYHOCTH OOYHAIOIITUXCS.

[Iporpamma kypca paccurntana Ha 68 yacoB, 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 OMPEACIICHHBIE YMEHHSI U HaBBIKU. PaboThI
OpaKkTUKyMa  TOJIpa3yMEBaIOT  CaMOCTOSITEIbHOE  peIlIeHHE  OO0y4YaroIIMMUCS
HKCIIEPUMEHTANILHBIX (PU3MUECKUX 3a7ad. TemaTuka paboT MpakTUKyMa U MOPSIOK
UX CIICIOBAHUS COOTBETCTBYIOT CTPYKTYpE TEMAaTUYECKOr0 TUTAHUPOBAHUS (e/iepatbHON
paboueii mporpammebl 1o yueOHoMy npeamMeTy «Dusrkay (yriryOJeHHbIH yPOBEHB).

[Iporpamma paccuuTaHa Ha peajM3alMi0 B TEUCHHE JABYX JET OOydeHUs
B 10-11 kmaccax mpu IpOBENCHMM 3aHATUN OJWMH pa3 B Hemento oobemMoMm 1 dac
kaxaoe. [lo ycMOTpeHUIO yduTelnss MOPSANIOK CJICAOBAHMS 3aHATUNA MOXKET OBITh
M3MEHEH, @ HEKOTOPbIE MOTYT OBITh HCKJIFOUEHBI.

JlonyckaeTcst peanu3alys 4acTH IporpamMmbl B TEUEHUE OHOTO y4eOHOro roja —
u1st oOyyaromuxcst ToJbko 10-ro unu tonbko 11-ro kimacca. OHAKO B 3TOM Ciydae
npu pabote ¢ oOydaromuMmucs 11-ro kimacca peKOMEHyeTCsl HAaUMHATh M3JI0KEHHE
y4eOHOro Marepuajga C T[POBEACHMs 3aHATHI, HANpPaBICHHbIX Ha OCBOCHHE
00y4aroIIMMUCS OCHOBHBIX ITIPUEMOB U METO/I0B 00PAaOOTKH PE3YIbTATOB (DU3UUECKUX
M3MEPEHUN M OIEHKH morpemHocteid. J{ns sToro pekomenmyercs: 1) MpoBeCTH
B kitacce 3aHsaTust Ne 1, Ne 3 u No 5 u3 nporpammsl 10-ro kiacca; 2) 3a1ath Ha JI0M
BoInosiHeHKE 3aanuii Ne 2, No 4 1 Ne 6 u3 mporpammer 10-ro kinacca; 3) B AajibHEHIIIEM
cienoBarh nporpamme 11-ro kiacca, UCKIIOYMB U3 HEE, N0 YCMOTPEHUIO YUUTENs,
Kakue-100 Tpu 3aHsaTHs (Hanpumep, Ne 16, No 17, Ne 18).

Bo3moskHO Takke ocBoeHre oOydarommmucs 11-ro kiacca nmoiaHoi mporpaMMel
IIPY YCJIIOBUM MPOBEICHUS 3aHATUH JBa pa3a B HeJleI0 00beMoM 2 "aca KaxJioe.

Psn pabGor mpakThkymMa (Ha YyCMOTpPEHHE YYHUTENs) MOXKET OBbITh 3aJaH
oOydarolmuMcsi Ha JIOM JJs CaMOCTOSITEIbHOTO BBIMIOJIHEHUSI C TOCJIEAYIOIINM

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

B3aumocsassb ¢ penepanbHoii padodeil nporpaMMoil BOCIIUTAHUS
[Iporpamma pazpaboTraHa ¢ y4eToM pekoMmeHaanui denepanbHOl pabouei
MpOrpamMMbl BOCIIUTAHUS. B 94aCTHOCTH, OHA yUUTHIBAET TICUXOJIOTO-TIEAArOTHIECKHE

0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHON KaTeroprun 00yJaronuxcsl.



[IporpaMMa COOTBETCTBYET TaKUM LEISIM BOCIUTaHUS OOydaromuxcs,
KaK pa3BUTHE JUYHOCTHU, CO3/IaHNE YCIOBHM JJIsl CAMOOTIPEACTICHUS U COL[MAIIU3AIINN.

[Iporpamma  copeicTByeT pEUICHUIO CIEAYIONIMX 3aJad  BOCHUTAHUS
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, TPAIUIIUSIM COLIMOKYIETYPHOTO OIBITA
NOBEACHUS, OOIIECHUS, MEXJIMYHOCTHBIX U COLMAIBHBIX OTHOIICHUN, MPUMEHEHHUS
MOJIYYCHHBIX  3HAHWM;  JOCTH)KEHHE  JIMYHOCTHBIX  PE3yJbTaTOB  OCBOEHUS
obmreoOpa3zoBarensHOi TporpaMmbl 1o ¢usnuke B coorBeTcTBUu ¢ 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
NeSTEeIbHOCTh,  TMOJydYeHHe  Mpodeccuu,  JUYHOCTHOE CaMOBBIPAKEHUE
B TPOAYKTHMBHOM, HPABCTBEHHO JOCTOWHOM TpYyJI€ B POCCHICKOM OOIIECTBE,
JOCTHKCHHE BBINAIONIUXCS PE3yabTaTOB B MPOGECCHOHATBHONU AEATEIHHOCTH.
[leneBbIMU OpHEHTHUpPAMH SIBISIOTCA: (OPMHUPOBAHUE OCO3HAHHON TOTOBHOCTH
K TMOJYYEHUIO MPOPECCHOHAIBHOIO 00pa30BaHUs, HEMPEPHIBHOMY OOpPa30BaHUIO
B TEUCHHE >KM3HU KaK YCIOBUIO YCHEIIHOW MpodhecCHOHATBHOM U OOIIEeCTBEHHOU
NEeSATEeIbHOCTH; TOHMMaHWe creuupukd caMooOpa3oBaHHUs U MPOQPECCHOHATBHON
CaMOIIOATOTOBKM B  HMH(OPMAIIMOHHOM  BBICOKOTEXHOJIOTUYECKOM  OOIIECTBE,
TOTOBHOCTH YYUTHCSI M TPYAUTHCS B COBPEMEHHOM OOIIECTBE; OPUCHTHPOBAHHOCTH
HAa OCO3HAHHBIM BBIOOP cdepbl NPodhecCHOHATHHOM TPYIOBOM JEATEIHLHOCTH
B POCCUICKOM OOIIECTBE C yUETOM JIMYHBIX )KU3HEHHBIX TUIAHOB, TOTPEOHOCTEN CBOECH
ceMbH, 00IIIeCTBa.

2) DKOJOrHYeCKOe BOCIUTaHHE — (POPMHUPOBAHUE IKOJOTHYECKON KYJIbTYPHI,
OTBETCTBEHHOT'0, OEPEKHOI0 OTHOLICHHSI K MPUPOJIE, OKPYKAIOLIEH cpelie Ha OCHOBE
POCCUMCKHX TPAAUITMOHHBIX JYXOBHBIX IIEHHOCTCH, HABBIKOB OXpaHBI, 3aIllUTHI,
BOCCTAHOBJICHHS TPUPOBI, OKpYyKaromeld cpenbl. LleJeBbIM OpUEHTUPOM SIBISETCS
OCO3HaHWE HEOOXOIMMOCTH MPUMEHEHHS 3HAHUS €CTECTBEHHBIX U COIMATBHBIX HAYK
JUISL  pa3yMHOTO, OEpexJIMBOTO MPHUPOIOINOIH30BaHUS B OBITY, OOIIECTBEHHOM
MIPOCTPAHCTBE.

3) LleHHOCTH HAYYHOT'O MO3HAHKS — BOCITUTAHUE CTPEMJICHHS K IIO3HAHHUIO CeOsI

U IpYTUX JIIOJIEH, IPUPOIBI U OOIIECTBA, K TMOJYYCHUIO 3HAHUHM, Ka4eCTBEHHOTO



o0Opa3oBaHMs C y4E€TOM JHYHOCTHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.
LleneBbIMUM OpUEHTHpAMU SIBISIOTCS: (OPMHPOBAHUE JEATEIBHO BBIPAXKEHHOIO
MO3HABATENILHOTO MHTEpeca B 00acTh (U3UKKA C YYETOM CBOUX MHTEPECOB,
CITIOCOOHOCTEH, TOCTHIKEHUM; MOJydeHUEe MPEACTaBICHUM O COBPEMEHHOW Hay4dHOM
KapTUHE MHpPA, O JOCTH)KEHHMSIX HAYKH M TEXHUKH, O 3HAUYEHWU HAYKH B >KU3HU
poccuiickoro oOriecTBa, 00ecredeHn ero 0e30MacHOCTH; MPUOOPETEHNE HABBIKOB
KPUTHUYECKOTO MBIIUICHUS, OMpEAENeHUs] JOCTOBEPHON Hay4dHOW wuHpopmanmu
U KPUTUKU AaHTHHAYYHBIX I[IPEJICTABICHUMN; pPA3BUTHE WU NPUMEHEHHE HAaBBIKOB
HAOJIOICHHS, HAKOIUIGHMS] W CHUCTeMAaTh3aluu (PaKkTOB, OCMBICICHUS OIbITa

B CCTGCTBGHHO'Hay‘IHOﬁ oOmacTn IIO3HAaHUAI, HCCIIEIOBATECILCKOM NeSITCILHOCTH.

OcobenHocTH padOTHI YYUTEJIA M0 IPOrPamMme

[Ipu peanmzanuu JaHHOM MpOrpaMMbl 3ajjaya yY4YWUTENsl COCTOUT B TOM,
4TOOBl CO3/4aTh YCIOBUS JJS YCBOCHHMS OOYy4arOUIMMHCS HOBBIX 3HaHUH,
NpUOOpETEHUS] WMHU HOBBIX YMEHHUW W 3aKpEIJICHUS HAaBBIKOB, HEOOXOIMMBIX
JUTSl IPOBEAEHUS (PU3MUECKUX SKCIEPUMEHTOB U aHAJIN3a NOJYYCHHBIX PE3YyIbTaTOB.

JUist pelieHus 3TOM 3a/adyd HEOOXOAMMO Halnyue B KaOuHeTe (U3UKU
0o0Opy/nOBaHus, KOMIUIEKTYIOIIMX M PacXOIHBIX MAaTepualioB, TpeOyIOLUXcs
JUIS  TPOBEJCHUS] CaMOCTOSATENbHBIX paboT W paboT mnpaktukyma. llepeyens
npejjiaraeMeix  pabor  cpopMmupoBaH TakuM ~ oOpa3oM, YTO  TOJTOTOBKA
K MX TPOBEACHUI0O HE JIOJDKHA BBI3bIBATh CYIIECTBEHHBIX 3aTPyJHEHUH —
BCE HEOOXOAMMOE JIA pealu3aluy IMpOorpaMMbl, Kak NpaBWIIO, JIUOO HAXOAMTCS
B KaOuHeTe (U3UKH, JTHOO0 JOCTYITHO B IIOBCETHEBHOM OBITOBOM OOMXOJIE.

[lepen HauanoM 3aHATUHA YUUTETIO PEKOMEHIYETCS CaMOCTOSITEIBHO
BBINIOJIHUTh BCE TEOPETUYECKUE 3aJaHus, CaMOCTOATENbHbIE pPabdOThl U PabOTHI
MPaKTUKYMa, KOTOPbIE AOJKHBI OyIyT BRIMOJIHATH 00yYaromuecs. IT0 AaCT YUUTEIIO
BO3MOXKHOCTb HE TOJBKO BBIIBUTh BO3MOXKHBIE TEXHMYECKHE TPOOJIEMBI,
HO M TIOJYYUTh KOHTPOJIbHBIE PE3yJIbTaThl U3MEPEHUN U UX 00pabOTKH, KOTOpHIE
NOHANO0ATCA 1S JanbHEWIIe NpOBEPKHM MPABUIBHOCTU BBIMIOJHEHUS paboT
00yYaIOIIUMHUCH.

[TockonbKy OAHMM U3 TJIABHBIX PE3YJIbTATOB pPAaOOTHl YUYUTENS B paMKax
BHEYPOYHOM JIEATETbHOCTH SIBJSIETCS IMYHOCTHOE PAa3BUTHE O0YUYAIOIIMXCS, YUUTEIIO
PEKOMEHIyeTCsl MpU NPOBEACHUM 3aHATHH MO MpOorpaMMe aKTUBHO Yy4acTBOBATh
B JCATENbHOCTH OOYy4YaloIIUMXCsl, KOHTPOJIMPOBATh XOJA  BBINOJHEHUS HMH

AKCIIEPUMEHTAIILHON PabOThI, HAMPABIATh U KOPPEKTHUPOBATH UX JEHCTBUSA,



CBOCBPEMEHHO  YyKa3plBaTh Ha  OMIMOKM W  HEAOYEThl,  IOJCKAa3bIBaTh
U JIEMOHCTPUPOBATh MPABUIBHBIE CHOCOOBI BBIMOJHEHUS MPAKTUYECKON paldOTHI,
00Cy>KIaTh MPUYMUHBI U BO3MOKHBIE MOCIIEACTBUS JIOMMyCKaeMbIX omMOOoK. Bo Bpems
3aHATUH  HEoOXOOuMO  MOJAJEpPXKHUBaThb  JOOpOXKENaTelabHyl0  arMmocdepy
COTPYJHUYECTBA.

VYuyurento cienyer  y4uThIBaTh, 4YTO JIOTMKAa OCBOEHHUS  IIPOIPaMMBI
MpernoiaraeT IMOCJIeA0oBaTeIbHOEe M3YYCHHE MaTepuala — CHadaja O0ydarouiuecs
JIOJKHBI OCBOMTH 0a30BbI€ MPUEMBI 1 METOJIbI MPOBEACHUS (U3NUECKUX U3MEPEHUI
¥ 00pabOTKHU MOTyYaeMbIX PE3yJIbTAaTOB, & YXKE 3aTeM MPHUMEHATh UX Ha MPAKTHUKE
[0 CXEME «OT IPOCTOro K ClIOKHOMY». IloTomMy mpumepHas cxema IpOBEICHUS
3aHATUN IO IPOTPAMME MOKET OBIThH CJETYIOIICH:

1) oOBsACHEHHE TEOPETUIECKOTO MAaTepUalIa IO TEME;

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

3) mpoBeaeHHE CAaMOCTOSTEILHON paObOTHI HITH PA0OTHI IPAKTUKYMa, KOHTPOJIh
MPABIJIBHOCTH MPOBEICHUS U3MEPEHUI;

4) o0paboTka  TOJYYCHHBIX  OJKCIECPUMEHTAIBHBIX  JIAHHBIX,  OICHKA
IIOIPEITHOCTEN;

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

B ciydae HexBaTKM BpeMEHU Ha peaan3aliio B Ki1acce MyHKTa 4 JaHHON CXEMBI
PEKOMEHYeTCsl  NPEUIOKHUTh  OOYYarOUIMMCSl  BBIMOJIHUTH  COOTBETCTBYIOLIHE
AeCTBUS JIoMa, a MyHKT 5 peaau3oBaTh B Haudaje CJEAYIOLIEro 3aHsTHA,
au00 TIPOBECTH HEOOXOIUMBIE OOCYXIEHUs C OOyYaroNIMMHUCS B TOPSJIKE

UHANBUYaTbHON paOOTHI.



COJIEP)KAHUE KYPCA BHEYPOUHOI JEATEJBHOCTH
«OCHOBBI ®M3UYECKOT' O DKCIIEPUMEHTA
(PU3UKO-MATEMATHUUYECKHI MPO®WUIID)»

10 KJIACC

3ansaTue 1. [lorpemHocTy B 3KCIepuMeHTe

Jekyua «llorpemHocTy mnpsAMBIX u3MepeHui». OOcyxaaeTcs Mpupoja
BO3HUKHOBEHHUS OTPENTHOCTEN, METOIbI X MUHUMHU3ALIMNA U OLICHKH.

Jekuyua «IlorpentHOCTH KOCBEHHBIX H3MepeHui». OOCYXIarTCs METOAbI
Y NIPUEMBI OLIEHKH ITOTPEIIHOCTEW KOCBEHHBIX U3MEPEHUM.

Hcnonvzyemvie mamepuanot: [4], gacts 1.

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

I10 pC3yJibTaTaM IIPAMBIX H3M€p€HHﬁ>).

3anaTue 3. Ycpeanenue  u3MmepeHuii. CiayuailHas  NOTPeNIHOCTb.
Kunemarudeckue n3mepenust

Jexyua «CiyyaiiHple TOTPEIIHOCTH». B COOTBETCTBUU C YPOBHEM MOATOTOBKHU
00yyYaromuXxcsi U IOCTYITHBIM 000pY0BAaHUEM MOXKET ObITh MPOBE/ICHA OJIHA U3 JABYX
paboT MpakTUKyMa.

Ilpakmukym Ne 1

3adanue. Onpenenure ¢ MaKCUMaJIbHOM TOYHOCTBIO CPEIHIOI CKOPOCTb
JIBWDKEHUS 3EPHBIIIKA TIIIeHa B OyThUIKE C BOJIOH.

Obopydosanue. IliieHO, HaMOJHEHHAs BOJOM IUJIACTUKOBas  OyThUIKA
C OTPE3aHHBIM TOPJIBIIIKOM, CEKYHAOMED, TNHEUKA.

Kpamkoe onucanue pewenusn. llpoBomurcs  cepusi  DKCIEPUMEHTOB
10 U3MEPEHUIO C MOMOIIBIO CEKYHOMEpPa BPEMEHH MPOXO0KICHUS 3€PHBIIIKOM IIIEHA
B TOJIIE BOABl HEKOTOPOro (PUKCUPOBAHHOTO PACCTOSHUS BJOJIL BEPTUKAIH.
Brruucnsercss cpeaHee BpeMsi JIBWKEHUS 3epeH. PaccuuThIiBaeTcs  cpeaHsis
YCTAaHOBUBIIASICS CKOPOCTh 3TOTO JIBMKEHUs. O1IEHUBAETCS OTPEIIHOCTb.

Onucanue cxoxcei pabomel NPAKMUKyMda: BCEPOCCHIICKas OJUMIIHUaAa

ITKOJILHUKOB 110 (pu3nKe, pernoHanbHbIi 3Tan 2023 r., 3amada «IImeHo u BA3KOCTh

[9, 10].



Ilpakmukym Ne 2

3aoanue. CobepuTe yCTaHOBKY IS 3allyCKa IIapyuKa B TOJET ¢ HEKOTOPOM
BBICOTHI C (DMKCHPOBAHHOW TOPH30HTAJIBLHOM HaudallbHOW CKOpocThio. MccnemyiiTe
3aBUCHUMOCTh BEPTHUKAIBHOM W TOPU3OHTAIBHOM KOOPAMHAT IIapUKa MPU MOJIETE.
Onpenenure CKOPOCTh MIApUKa B HAYaJIE MOJIETA.

Obopyoosanue. CTanbHOM  IapuUK, IYCKOBOE YCTPOMCTBO  (OTPE30K
ATIOMUHUEBOr0 NpOodUIIsi, MarHUT HEOJMMOBBIN, /IBa CTaJbHBIX IIAPUKA), IITATUB
C JTanKoi 1 My TOM, MAISIPHBIN CKOTY, PYJIETKa, KOMUPOBaJIbHAsl Oymara.

Kpamxoe onucanue pewenus. OcyiecTBisieTca cOOpKa MyCKOBOM yCTaHOBKH.
IIpoBoguTCA Ccepusi SKCHEPUMEHTOB IO 3aMyCKy IIApUKa B MOJET U U3MEPEHUIO
KOOPJIMHAT MaJeHUS IIapuKa OTHOCUTEIHHO TOUKHU cOpoca. [1o mosyuyeHHbIM TaHHBIM
pacCUMTHIBAECTCS HAYalbHasA CKOPOCTh MOJIETa MIapUKa.

Onucanue cxodxceil pabomsl Npakmukyma: MEXKIyHapOAHas OJUMIIHaaa

10 3KcriepuMeHTanbHoM pusuke 2021 r., 3amaua «[Tymkay [11].

3ansTue 4. [Ipocreiinue reoMeTpuyecKue u3MepeHnst

Ilpakmuxym

3aoanue. Onpenenute ¢ MaKCUMAJIbHOW TOYHOCTBIO TOJIIMHY IPOBOJIOKH
Y BHEIIIHUW TMAMETP UIJIbI, IJIOMIAh HAPUCOBAHHOM Ha TUCTE Oymaru Gurypsel, 00bem
Opycka. OLeHuTe NOrPeTHOCTH.

Obopyoosanue. IlpoBosoka, urjia OT mmpuila (CO CTOYECHHBIM OCTPUEM),
n300paxkeHue (GUrypbl ciIoXHOW (OpMBI Ha pa3IMHOBAHHON KBajpaTamu Oymare,
JEPEBSIHHBIN OPYCOK, TUHEHKA, IITAaHT€HIIUPKYJIb.

Kpamxoe onucanue pewenus. 1IpoBoasTCsS U3MEpPEHUS TOJIIIMHBI POBOJIOKH
MeToJIoM psaoB. [IpoBoaUTCS M3MEpPEHUE TUAMETpPa UTJIbI METOJIOM MPOKATHIBAHUS.
[IpoBoauTcs u3mMepeHue mwionaan GUrypbl METOJOM MOJICYETa TUIOIIAIN 1O KJIETKaM
CeTKH u3BecTHOro mara. [IpoBoguTcs uaMepeHue radbapuToB OpycKa M BBIYHCICHUE
ero obbema. OIIEHMBAETCS MOTPENTHOCTh H3MEPEHHBIX BenuduH. I[IpoBoguTcs

IMPOBCPKA NPABUJIBHOCTHU U3MCPCHUA JUAaMETPa UTJIbI C IOMOIIBIO MITAHTCHIIUPKYJIA.

3ansatue 5. I'padukm >SKcnepuMeHTANBHBIX 3aBucuMocreil. I'paduueckas
00padoTKa JTaHHBIX
Jexkuua «Odopmnenrne TpapuKOB HSKCIECPUMEHTAIBHBIX 3aBUCUMOCTEH.

I'paduueckas oOpaboTKa JTaHHBIXY.
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OO6cyxnaoTcsi OCHOBHBIE TMpaBmia oQopmiieHHs TpaduKOB 3aBUCUMOCTEN
($u3NYECKUX BETUYHH JPYT OT ApYra.

Camocmosamenvnaa pavoma «IloctpoeHue rpaduKoOB B COOTBETCTBHU
C U3yYECHHBIMH MPABUJIAMU C UCIIOJIb30BAHUEM T'OTOBBIX TAOJIHIL C JAHHBIMI.

Hcnonvzyemvie mamepuanvl: METOOUYECKHE pekoMeHmanuu lleHTpanbHOMN
MPEeIMETHO-METOIUYECKON KOMHCCHU TIO OLIEHWBaHUI0O OGopMICHHS TpaduKoB

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

3ansaTne 6. O0padoTKa HeJIMHEHHBIX 3aBUCUMOCTEN: JUHeApU3alus, MOACYeT
IUIOIIATH O/ TPA(PUKOM, IOCTPOEHHE KACATEJbHBIX K rpaguky

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

OOcykmaeTcss ~ METOA  3aMEHbl  TEPEMEHHBIX  MPU  JIMHEApU3AIUH
AKCIEPUMEHTANIbHBIX 3aBUCUMOCTEH. OOcyxmaeTcss (PU3MUECKUN CMBICH TUIOMIAIN

1oJ rpa)uKOM U yIiIoBOro K03 (uLHeHTa KacaTelbHOU K rpaduKy.

3ansatue 7. MH3MepeHHe 3aBHCHMOCTH KOOPIAMHATHI TPAHUIBI 00JaCTH
HAMOKAHUSA OT BpeMeHH. JIMHeapu3anus 3aBUCMMOCTH

Ilpakmuxym

3aoanue. BoipexbTe U3 OyMakHOU candeTku JeHTy AauHoi 30 ¢M U IUpUHON
2—-3 cM. OmycTuTe KOHell OyMa)KHOM JICHTHI B BOAY U BKJIFOUHUTE CEKyHAOMEp. M3yunte
3aBUCUMOCTh KOOPJWHATHI TPAHUIIBI 00JIACTH, MPOTUTABIICHCS BOJOM, OT BPEMCHH.
Onpenenure xapakTep 3TON 3aBUCUMOCTH.

Obopyoosanue. Cexyngomep, OyMaxkuble canderku, pyjeTka, yamka [letpu.

Kpamxoe onucanue pewenus. CTaBUTCS OIBIT MO U3YYEHUIO JIBUKCHUS
rpaHUIlbl HAMOKaHUsl OyMakHOW canderku. HMcmonb3yeTcss 3aMeHa NEPEeMEHHBIX
JUTSL JIMHEApU3alMi 3aBUCUMOCTH M TIOCTPOCHHS JHHEHWHOro Trpaduka, KOTOPBIM
BIIOCJICICTBHH TIO3BOJIIET CYAUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

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

TKaHHN».

3ansTue 8. U3yyeHne ynpyroro rucrepe3uca
Ipakmuxkym
3aoanue. 3akpenurte ¢ TOMOUIBIO 3a)KMMa JIMHEWKY Ha cToje. [IpoaeHbTe qyKKy

3aKuMa B KOJIbBIO 0aHKOBCKOM PC3HUHKU. 3auenHTe KPIOYKOM JUHAMOMCTpaA KOJIbIO
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pe3uHku. M3mepbTe 3aBUCUMOCTh JJIMHBI PE3UHKA OT  PACTATHBAIONICH  CHJIBI
IIpU Harpyske (pacTsbkeHuH) u pasrpyske. [Iposennre nsmepenus ¢ marom B 0,5 H,
IpU KaXJI0M n3MepeHuu aenaite 3anepxky B 30 c. [loctpolite rpaduk n3mepeHHON
3aBHCHUMOCTH, ONUIINTE ee Xapakrep. Crenaiite NpennosokeHuss 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 uaMmepenuid 5 H,
PE3UHOBOE KOJIBIO (pe3uHKa 1J11 OAHKHOT), CEKYHIOMED.

Kpamxoe onucanue pewenus. BpIIOTHAETCS ONBIT MO U3YYEHHUIO 3aBUCUMOCTH
CWJIBl YIPYTOCTH PE3UHOBOTO KOJIbLIA OT €r0 JAJIMHBI IPU MTOCTETIEHHOM YBEJINYEHUH
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.

3ansitue 9. Haxo:kaeHue Maccbl JIMHEHKM M MINPUIA ¢ [OMOIIbIO
YPABHOBEIIMBAHUS pblYara

Ilpakmuxkym

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

Obopyodosanue. npui o6bemom 20 MJ1, IMHEIKA, CTaKaH ¢ BOJOM.

Kpamxoe onucanue pewenus. K KOHLy JHMHEWKH, KOTOpAask HCIOJIb3yETCA
B KaueCTBE pblUara, NoJABEIIMBAETCS WIpull. M3mepsieTcs 3aBUCUMOCTh KOOPAUHATHI
TOYKH OTIOPBI YPABHOBEIIIEHHOTO phlyara oT 00beMa Bojibl B 1impuiie. [1o momyueHHbIM
JTAHHBIM OMPECISIOTCS Macca MIPUIla U Macca JIMHEHKH.

Onucanue cxooxceil pabomvl NpaKmuKyma: PETUOHAIBHBIA 3Tal OJUMITHAA]IBI

um. J[x. K. Makcsemna no ¢pusuke, 2014 r., 8 knacc, 3agaua «HenecTpyKTHBHBIN aHAIN3Y.

3anaTue 10. U3mepenue ko3¢gdunueHTa IHepreTHIeCKux noTepb Mpu 0TCKOKe
HIAPUKA OT OBEPXHOCTH

Ilpakmuxkym

3adanue. 1lpoBennurte ncciael0BaHUE 3aBUCHMOCTH BBICOTBI OTCKOKA IIapHKa
MOCJIe COyJapeHHs C MOBEPXHOCTHIO CTOJIa OT BBICOTHI cOpoca. IIpoBeaute oOmbIT

IJI1 IBYX TUITOB HIAPHUKOB. OHpeI[eJ'H/ITe XapaKTCpP 3aBUCUMOCTH.
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Obopyoosanue. lllapuk nias HACTONBHOTO TEHHHCA, PE3WHOBBIM IIapUK
«TOMPBITYHY, PYJIETKA, MATISIPHBIN CKOTY.

Kpamxoe onucanue pewienus. 1IpoBOIUTCS ONBIT MO H3MEPEHHUIO BBICOTHI
OTCKOKa MIapHKa IOCJIE COYNapeHUss C MOBEPXHOCTHIO TOPU30HTAIBHOTO CTOJIA
B 3aBUCHMOCTH OT BBICOTHI cOpoca. MI3mepeHust MpoBOSATCS AJIsl ABYX TUIIOB IAPUKOB.
JIJisi pe3MHOBOrO IIapuUKa 3aBUCUMOCTH SIBJISIETCS MPSIMOU MPONOPUHUOHATBHOCTHIO,
JUIsI 1IapuKa OT HACTOJIBHOTO TEHHUCA 3aBUCHMOCTh HE SBIIIETCS TaKOBOM.

O06cyxnar0Tcss BO3MOXKHBIEC TPUINHBI TOTYYEHHBIX PE3yIbTaTOB.

3ansaTue 11. OnpenesieHue TenI10eMKOCTH TBEPOTO TeJia

Ilpakmuxym

3aoanue. Onpenennte ¢ MAKCUMaIbHOU TOYHOCTBHIO TEINIOEMKOCTh TPYy3HUKa.

Obopyoosanue. I'py3ux maccoit 50 1, ctakan 06bemoM 0,2 J1 ¢ B0 KOMHATHOM
TEMIIepaTypbl, EMKOCTh C TOpsyed BOJOH, JBa TepMOMeTpa, caiadeTKu, IOJHOC,
HUTB.

Kpamxoe onucanue pewenus. [IpoOBOAUTCS OTBIT TTO U3MEPEHHUIO TETNTIOEMKOCTH
rpy3uka METOJIOM IEepPeHOca €ro W3 XOJOJHOW BOABI B ropsuyro. OreHHBaeTCs
U3MEHEHHE TeMIIepaTyphbl XOJIOHON BOJIBI 33 CUET MOJTYUYEHHUSI KOJIMYECTBA TETUIOTHI

OT FOPSTYErO IPy3HUKA.

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

Ilpakmuxym

3aoanue. 1) Omnpenenute BHyTpeHHee cedeHue TpyoOku. Ilomcoemunure
K mmpuiry oobeMoMm 20 Ml TpyOKYy C MOMEIIEHHON B Hee Karuled BOJbI. 3aKMHTE
IITPUIL B JTAJIOHSAX U HArpeBalTe ero TakuM 00pa3oM B TeueHue 5 MuHyT. U3mepbTe
nepeMelieHre Karm 1o TpyOke. Mcmons3ys TmoJlydeHHbIE JIaHHbIC, OIICHUTE
TEMIIEPaTypy PYyK dKcrnepuMmeHTaTopa. 2) Jloxkaurech, Korja MIMpUIl CHOBA MPUMET
KOMHATHYIO TeMIiepaTypy. BayBas Bo3ayx B CBOOOJHBIN KOHEIN TPYyOKH, U3MEPhTE
nepeMeIeHre Karuii MpyU MaKCUMaJIbHOM JIaBJIEHUU BO3/lyXa, CO3/IaBaéMOM Ha KOHIIE
TpyOku. Mcnonb3ys moJiy4eHHbIE TaHHbIC, OTICHUTE JaBJICHHUE, KOTOPOE MOTYT CO3/1aTh
JIETKUE IKCIIEPUMEHTATOPA.

Obopyoosanue. Wnpuny oobemoM 20 M, TpyOka OT UH(Y3UOHHON CHUCTEMBI,

BOJIa, JINHENKA, CEKyHIOMED.
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Kpamroe onucanue pewenus. 1) K mmpuity oobemom 20 M1 MOJCOSTUHSIECTCS

TpyOKa c MOMEIIeHHOU B Hee Kariek Bojbl. [lInpui HarpeBaeTcs pykaMu, u3mepsieTcs
nepeMelnieHre Kami no Tpyoke. Ha ocHoBe maHHBIX O ceueHUU TPYOKU U oObeMe
BO3/lyXa B IIMNPHIIE PACCUUTHIBACTCS TEMIIEPATYpa PyK AKCHEPUMEHTATOpA.
2) Hcnome3ysi Ty jK€ YCTaHOBKY, SKCIICPUMEHTATOP CO3JaeT JaBJIICHUE BHYTPH
cBOOOMHOTO KOHIa TpyOku. Kams Bomel mepememiaercs mo TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEIICHHHM OLECHHUBAETCS JAaBJIEHUE, KOTOPOE MOTYT CO34aTh JIETKHE
AKCIIEPUMEHTATOpA.

Onucanue cxoxceti pabomvl npakmuxkyma: 1) 3aKIIOYATEIBHBIA 3Tall
BCEPOCCUICKOM OJIMMITAAIBI IIKOJIBHUKOB, 2023 1., 10 kiacc, 3agaua «HaceimeHHsii
nap», myHKT Ne 1 [13, 14].

3ansaTue 13. IdpdexTUBHBIN KOIPPUUHEHT KECTKOCTH cUcTeMbl. Onpeaesenune
MoayJs1 FOHra npoBos1oku ¢ noMouibI0 peryara. OnpeaesieHue npejaesia ynpyrom
nedopmanuu

Ilpakmuxym

3aoanue. Onipenenute ¢ MAaKCUMAJIBHOM TOYHOCTBIO MO1yJ1b FOHTa MpOBOJIOKH.

Obopyoosanue. 11ITaTuB ¢ AByMs JIallKaMu, TPOBOJIOKA, JIMHEWKA JAepeBsHHAS
mmHou 50 cM, rpy3sl Maccoit o 50 r, 1Ba KaHIEISIPCKUX 3aKUMa.

Kpamxoe onucanue pewenus. JInHeWKa MOABEIIMBACTCS HA IPOBOJIOKE TaK,
YTOOBI IOJYYHUJICS CUJIBHO HEPaBHOIUICUNH phiuar. bamkHUN K TOYKE 1Mo Beca KOHEIl
TOPU30HTAIBHON JIMHEWKU ONUPAETCS CHU3Y Ha JIanky mratuBa. K apyromy KoHIy
JVHEWKN TOJBEIIMBAIOTCA Tpy3bl. [3MepseTcs 3aBUCUMOCTb CMENIEHUS KOHIA
JINHENKH, K KOTOPOMY ITOJBEIIMBAKOTCS IPY3bl, OT UX CyMMapHOU Macchl. Ha ocHOBe
IIOJIYYEHHBIX JAHHBIX U I€OMETPUYECKHUX [apaMETPOB YCTAHOBKH PACCUUTBHIBACTCS
MoxayJib FOHra nmpoBosioku.

Onucanue cxooceti pabomot npaxkmuxyma: [6], 3amaua Ne 9.30.

3ansaTue 14. U3mepenue K03(p(PpUIMEHTA NOBEPXHOCTHOTO HATSKEHUSA METOOM
OTpbIBA

Ipakmuxkym

3aoanue. Tlpumymaiite cmoco® wu3MEpeHUs CHUJIbI, KOTOPYIO Tpedyercs
NPUIOKUTH K MPOBOJOYHOM paMKe JiJii TOTO, YTOOBI OTOPBATh €€ OT MOBEPXHOCTH
BoAbl. [IpoBenuTe OKCHEPUMEHT U OlEeHUTe KOIP(DUIMEHT TOBEPXHOCTHOTO

HaTsKEHUSA BOABI.
14



Obopyodosanue. KioBeta mmpokas ¢ BOJ0#, MPOBOJIOKA, BECHI, HUTh.

Kpamxoe onucanue pewenus. IIpoBOIUTCS ONBIT 110 UBMEPEHUIO CUIIBI OTPHIBA
IIPOBOJIOYHON paMKHU OT MOBEPXHOCTH BOJBI MPHU PA3IUYHBIX MEPUMETpPaxX pPaMKH.
[TpoBoauTcs oreHka ko3P puImeHTa TOBEPXHOCTHOTO HATSHKCHHS BOJIBI.

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

3anaTue 15. OmnpenesieHHe TOYKH POChL. 3HAKOMCTBO € 3JIEKTPUYECKHM
KOH/JIEHCATOPOM

Ilpakmukym Ne 1

3aoanue. O1LIeHUTE BIAKHOCTh BO3lyXa B KOMHATE.

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

Kpamxoe onucanue pewenusi. B nmpoObupKy ¢ BOJOM MOCTENEHHO J00ABIISAIOT
KYCOYKH JIbJIa ¥ JOKUJAIOTCS MOMEHTA BBICTYTUICHHSI Karellb POChl Ha TIOBEPXHOCTH
npobupku. [lo mosy4eHHBIM JAaHHBIM O TEMIEpaType TOYKE POCHI C MOMOIIBIO
TAaOJHIBl 3aBUCHMOCTH JIaBJICHUS HACBHIMICHHOTO Tapa BOABI OT TEMIIEpaTyphl
OTIpEIEISAETCS OTHOCUTEIbHAS BIAXKHOCTH BO3/[yXa B KOMHATE.

Onucanue cxoodcei pabomsr npaxmuxyma: [8], rimaBa Ne 3, maGopaTophas
pabora Ne 9.

Ilpakmukym Ne 2

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

Obopyoosanue. nBa  DIEKTPOJMTUYECKUX  KOHJIEHCATOPa,  BOJBTMETD,
Oatapelika, COeTUHUTEIBHBIC TPOBO/IA.

Kpamxkoe onucanue pewenus. ITpoBOAUTCS OMBIT MO 3apsiaKe KOHAEHCATOpa
OT JPYroro 3apaHee 3apsHKEHHOTO KOHJEHcartopa. W3mepsroTcs HamnpsKeHUS
Ha KOHJICHCATOpax JI0 W MOcje MoAKIoYeHU. OIEeHNBACTCS OTHOIIEHNE €MKOCTEH
KOHJICHCATOPOB.

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

3ansaTue 16. U3yueHue nmpouecca pa3psiku KOHIEHCATOpa

Ipakmuxkym

3adanue. VI3yunTte 3aBUCUMOCTb HANpPsOKEHUS Ha KOHAEHCATOPE OT BPEMEHHU
npu ero paspsanke. Onpenenure eMKOCTh KOHAEHCaTopa.

Obopyoosanue. DNEKTPOIUTHUECKUI KOHIEHCATOP, BOJIBTMETP, OaTapeiika,

CCKYHAOMCD, COCIMHUTCIILHBIC ITPOBO/IA.
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Kpamkoe onucanue pewenusa. IlpoBoguTCcs U3MEpeHHE 3aBUCUMOCTHU
HANpsDKEHUST Ha pa3pspKarolieMcsl KOHJIGHCATOpe OT BpeMeHH. Jlemaercst oleHka
€MKOCTH KOHJIeHCaTopa. B KkadecTBe CONMPOTHUBIICHHS IS pa3psaKd KOHICHCATOpa
BBICTYIIaCT BHYTPEHHEE COMPOTUBIICHUE BOJIBTMETPA.

Onucanue cxoxceii pabomor npakmukyma: [5], 3amada Ne 10 «M3yduenune

cBeToamona» (dacth Ne 1).

3ansaTue 17. Onpenesienue yaeJJbHOr0 CONPOTHBJIEHUSI MATEPHUAJIA MIPOBOJIOKHT

Ipakmukym

3aoanue. Onpenenure yaelibHOE COMPOTUBIECHUE MTPOBOJIOKHU.

Obopyoosanue. JIBa mynpTUMeTpa (B peXuUMe BOJBTMETPAa U aMIEpMETpa),
COCIMHUTENbHbIE TpOBOAa,  Oarapeiika, oOpa3lbl  NPOBOJOKH,  JIMHEWKA,
MUKPOMETD.

Kpamxoe onucanue pewenus. Vccnemyemas TMpOBOJIOKA COEIUHSAETCS
MIOCJIEIOBATEIbHO C aMIEPMETPOM M TOJAKIIOYaeTcss K Oatapeiike. IlapamiensHo
y4acTKy MPOBOJIOKH MOJKIIFOYAETCS BOJIBTMETP. M3 OTHOIIEHUS TOKa3aHU TPUOOPOB
PACCUUTHIBAETCS] COMPOTUBIIEHUE YYACTKA MPOBOJIOKHU, MOCIE YETO U3MEPSIOTCA €ro
reOMETPUYECKHE pa3Mepbl. M3 TMOJNyYEeHHBIX [JaHHBIX OMNPENETAETCS YJEIbHOE
CONPOTHUBJIEHUE MaTepurala, U3 KOTOPOro U3TOTOBJIEHA MPOBOJIOKA.

Onucanue cxooicell pabomuvl npakmuxyma: MexXayHapoaHas oJaUMIUaga

o 3KcnepuMeHTaTbHON (pruzuke 2022 1., 3amaya «Majoe COnpoOTHBIICHUEY.

3ansaTue 18. HN3mepenne BOJILT-aMIICPHOM XapaKTePUCTHKHU
MOJIyIIPOBOJAHMKOBOIO 1HOAA

Ilpakmuxym

3aoanue. I3mepbTe 3aBUCUMOCTh CHJIBI TOKA, NPOTEKAIOUIEro 4Yepe3 OO/,
OT MOJABAa€MOI0 Ha HEro HampspKeHUs (B MPSIMOM KM OOpaTHOM HAampaBIICHHUH).
[TocTpotiTe rpaduik BONTHT-aMIEPHON XapaKTEPUCTUKH JTHOIA.

Obopyoosanue. BonbT™meTp, aMmepMmerp, COEIUWHUTENbHbIE IPOBOJA,
MOJTYITPOBOJTHUKOBBIN JTNOJI, MAKETHAsI IJIaTa, IEPEMEHHBINA PE3UCTOp, OaTapeika.

Kpamxkoe onucanue pewenus. 1IlpoBoauTtces s3kciepuMeHT 1o n3MepeHnio BAX
JIM0/1a B IPSIMOM M OOpaTHOM HANpaBIJICHUU.

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

paborta Ne 9.
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11 KJIACC

3ansitue 1. OneHka BeJIMYMHBI TOPU30OHTAJILHOM COCTABJISIIONIEH MATHUTHOM
HHIYKIIMA MATHUTHOTO MOJs 3eMJIH

Ipakmukym

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

Obopyoosanue. Kommac, conenoun (amamerp 10 cm, 150 BuTKOB),
71ab0paToOpHBIil OJOK MUTAHUSA, TPAHCIIOPTHUD.

Kpamxkoe onucanue pewenus. TIpoBOIUTCS 3KCHEPUMEHT MO OMPEACICHUIO
MIPOCTPAHCTBEHHOW OPHEHTAIIMH BEKTOPA WHAYKIIMM MAarHUTHOTO TIOJIS, CO31aBAEMOTO
Ha OCH COJICHOUJIA MPU CYIIEPIO3UIIUA MArHUTHOTO TOJIE 3€MJIM M1 MarHUTHOTO TTOJIS
COJICHOHIa, B 3aBUCUMOCTH OT CHJIBI TOKa B BUTKax cosieHoua. [1o 3Toif 3aBUCUMOCTH
OTpeNeNsieTCss MOAYJAb TOPU3OHTAIBHOW COCTABISIONICH BEKTOpa MAarHUTHOM
WHIYKITAA MarHUTHOTO TIOJIST 3EMITH.

Onucanue cxooiceil pabomer npakmuxyma: [8], rmaBa Ne 4, mabopaTopHas
pabota Ne 12.

3ansatue 2. H3mepeHue 3aBHCHMMOCTH BeJWYMHBI MATHUTHOW WHIYKIHHU
MATHUTHOTIO MOJIS MATHUTA OT PACCTOSIHUSA

Ipakmuxkym

3aoanue. 3yunte 3aBUCUMOCTb BEIMYMHBI MATHUTHON MHAYKITUM MAarHUTHOTO
IOJISL MTOCTOSIHHOTO MAarHWTa Ha €ro MpOJOJIbHOM OCU CHUMMETPHUHU OT PACCTOSIHUS
MEKy HEHTPOM MAarHuTa U TOYKOW U3MEPEHUN.

Obopyodosanue. ~ CMapToH ¢  MNPEIyCTAHOBICHHBIM  MPOTPAMMHBIM
obecrieyeHUEM Il M3MEPEHUS BEJIWYMHBI MArHUTHOTO TIOJS, MWJIMHAPUYECKUN
MArHuT, JUHEWKA, MAISIPHBINA CKOTY.

Kpamxoe onucanue pewenus. C moMOIIbIO TaTYUKOB cMapThOHA MTPOBOIUTCS
NpsIMOE U3MEPEHUE BEIWYMHBI MArHUTHOM HMHAYKIIMM MAarHUTHOTO TOJISI Ha OCH

OUIMHAPHUYCCKOIO MarouTa B 3aBUCHUMOCTH OT paCCTOAHHA 10 HECTO.

3ansaTue 3. HaGi01eHue MATHUTHOTO THUCTEpPe3nca

Ipakmuxkym

3adanue. HamoTtaliTe HECKOJIBKO BHUTKOB  M30JMPOBAHHOTO IPOBOA
Ha IWJUHIPUYECKYIO YacTh JIanku InTatuBa. l[lomHecuTe Topell janmku OJU3KO

K TIOJIOKEHMIO JaTYMKa MAarHUTHOTO MoJisi MOOMIbHOTO TenedoHa. [Toxaiite
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ANEKTPUYECKUN TOK B TMPOBOA. V3MepbTe 3aBUCMMOCTh BEIWYUHBI WHIYKIIAW
MarHUTHOTO TIOJII Ha TOPIIE JaKU OT CHJIbI TPOTEKAIOUIETO 4Yepe3 MPOBOJ TOKa.
Jist  3TOrO BHAYajge TMOBBIIANTE 3HAYECHHWS  CHJIBI  MPOTEKAIOMIETO TOKa
710 MAKCHMAJILHO 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 IIPOTEKAIOIIETO Yepe3 MPOBO/ TOKA.

Obopyodosanue. ~ CMapToH ¢  NPEAyCTAHOBIECHHBIM  MPOTPAMMHBIM
o0OecrieueHreM JUIsi M3MEPEHHUs BEIUYMHBI MAarHUTHOTO TIOJSI, INTaTHB C JABYMS
JamKaMu, OJHA W3 KOTOPBIX MOJKHA OBITh JKEeNe3HOW (WU ApYyroil >Kele3HbIH
CEpMICYHUK), JTaO0OpPaTOPHBI WCTOYHUK THUTAHUS, OJHOKUIBLHBIM H30JMPOBAHHBIN
IPOBOJI, BBIICPKUBAIOIIMK MaKCUMAJIbHBIH TOK  JabOpaTOPHOTO  HCTOYHHKA
MTATaHU.

Kpamxoe onucanue pewenus. Jlanka mraTuBa OOMaThIBACTCS HECKOJIbKUMU
BUTKaMHU TOJICTOTO HW30JHMPOBaHHOTO mpoBoja. C mOMOIIBI0 JabOpaTOPHOTO
HMCTOYHHMKA TTUTAHUS Yepe3 MPOBOJI MPOITyCKACTCs ANEKTpUIeckuii Tok. CHavama TOK
IPOIYCKAIOT B OJHOM HANpPABJICHUM C TIOCTEIICHHBIM YBEJIMYEHUEM CHJIBI TOKa
M e¢ TOCICOyIOIUM  YMCHBIICHHEM, TIOTOM  TPOLEAYypY  IOBTOPSIOT
JUIsl TIPOTUBOIIOJIOKHOTO HampaBlieHuss Toka. [Ipum 3ToM u3Mepsercss BeIMYMHA
WHIYKIIMA MarHATHOTO TIOJISI HAa TOPIE JIAMIKM INTaTHBA C TOMOIIBI0 MOOHMIEHOTO
tenedora. CTpOUTCS 3aBUCHMOCTD BETMYMHBI WHAYKIIUA MAarHUTHOTO TTOJISI OT CHUIBI
IIPOTEKAIOIIETO uepe3 MpoBoja Toka. OOCyx)aaeTcsi MOMydeHHBIN TpaduK U sIBJICHHE

MAarovMTHOI'O ruCTepe3unca.

3ansitue 4. Uzyyenue paGoThl 3JIeKTPOABUTATENS M JHHAMO-MAIIUHBI (YacTh 1)
Jekuusa «neKTpoaBUTATENb U dJIeKTporenepaTopy». O0CyxaaeTcst UCTOPUs
M300pETEeHUsT  DJICKTPOJIBUTATENISI U  COBEPIICHCTBOBAHHUS €r0  KOHCTPYKIIUH.
OnuceiBaeTCs BHYTPEHHEE YCTPOMCTBO JEKTPOJABUIATENS U 3JIEKTPOTreHEpaTopa.

PazbuparoTcs TeopeTHdecKue 3aa4u 10 TaHHOW TEME.

3ansitue 5. UzyueHue padoThl 3JIeKTPOABHUIATEsI M IMHAMO-MAIIMHBI (4aCTh 2)
Ilpakmuxkym
3aoanue. 1) TIpoBenute Ceprio SKCIIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTD CHIIBI
TOKa, BBIPA0ATHIBAEMOM T€HEPATOPOM, OT BEJIMYMHBI MOMEHTA CUJIbI, TIPUIIOKEHHOTO

K ero Baity. 2) [IpoBenuTe CepHro SKCIIEPUMEHTOB M H3MEPhTE 3aBUCHMOCTD BEJTHIHHBI
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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,
MPWIOKEHHOTO K ero Baiy. [IpoBoauTCS ONBIT MO HW3YYEHUIO CBA3M BEJIMYMH
HaIpsDKEHMS, IOJAHHOTO Ha JJIEKTPOABUTaTENb, OT YacTOTHl €ro BpAILCHHS
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 TepUOAa KoJeOaHWiT JIMHEHKH
HAa HUIMHIPUYECKOH IMIOBEPXHOCTH OT paguyca ee KPUBU3HBI

Ilpakmuxkym

3aoanue. Onpenenure XapakTep 3aBUCMMOCTH TEpHOJia KoJieOaHUM JTUHEHKH,
MOJIOKEHHOW Ha I[WIMHJPUYECKYIO MOBEPXHOCTh, OT paauyca KPUBHU3HBI ITOU
TMOBEPXHOCTH.

Obopyoosanue. Habop MMIMHAPOB pa3HOro paauyca (Hampumep, paziIudHbIe
UIMHAPUYECKUE COCY/IbI), TUHEHKA, CEKYHIOMED.

Kpamxoe onucanue pewenus. IlpoBoguTcss cepusi NPSIMbIX HU3MEPEHUM
3aBHCHMOCTH TIepuojaa KojeOaHWW JIMHEHKH, IMOJIOKECHHON Ha IMMIMHAPHUYCCKYIO
MMOBEPXHOCTh, OT pajuyca KPHUBU3HBI 3TOM MOBEPXHOCTH. MCHONB3YIOTCA METOMBI

JMHEapu3alvy U rpad)uuecKoro aHaln3a YKCIePUMEHTaTbHBIX JJAHHbBIX.

3anaTtue 7. U3yuyeHue 3aBHCMMOCTH AMILUIUTYAbI KOJe0aHMil NPYKUHHOTO
MasiTHUKA OT BpeMeHHU

Ilpakmuxkym

3adanue. W3meppTe 3aBUCUMOCTb aMIUIMTYABI 3aTyXaloOUIUMX KojeOaHuM
MPYXUHHOTO MasTHUKA OT BpeMmeHH. [IpoBepbTe rumore’y o0 3KCIOHEHIMATbHOM

XapakTepe MOoITy4eHHON 3aBUCUMOCTH.
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Obopyoosanue. [lpyxuHa oT AuHaMoMeTpa ¢ npenenom usmepenuit 1 H, rpys
maccoi 150 r, cekyHioMep, ITaTUB ¢ Jankol u MypToii, IMHEIKa.

Kpamkoe onucanue pewenus. IIpoBOAMTCA OSKCHEPUMEHT IO MPSIMOMY
M3MEPCHHUIO 3aBUCUMOCTH aMIUIUTYIBl 3aTyXarommX KoJeOaHWid MpPYyKUHHOTO
MasTHHKa OT BpemeHH. CTpoutTcs TpaduK HCCICTOBAHHOW 3aBUCHMOCTH

B JIMHCAPHU30BAHHOM BHIC.

3ansTue 8. U3MepeHne akTUBHOIO H PEAKTUBHOI'0 CONPOTHBJICHUH KATYIIKU
HHAYKTUBHOCTH

Ilpakmuxym

3adanue. Cobepute 31EKTPUUYECKYIO LIETIh U3 MOCIEA0BATEIBHO COETUHEHHBIX
pe3ucTopa M KaTylIKM WHIAYKTHUBHOCTU. IIpoBenute wW3MepeHHe 3aBUCHMOCTH
HaIpsUKEHUS Ha PE3UCTOPE OT YACTOTHI IMOJABAEMOTO HA ATy ILENb HANPSIKEHUS.
Ilo momy4eHHBIM JAHHBIM ONIPEACIIUTE AKTUBHOE COINPOTUBICHHE M PEAKTUBHOE
CONIPOTHUBIJIEHUE KaTyIIKU UHAYKTUBHOCTH. PaccunTanTe MHAYKTUBHOCTD KATYIIKH.

Obopyoosanue. Karylika HWHIYKTUBHOCTH, PE3UCTOP C COINPOTUBIICHHUEM,
OJIN3KUM K aKTUBHOMY CONPOTHUBIICHUIO KAaTYIIKH UHIYKTUBHOCTH, COEIUHUTEIbHbBIC
POBO/IA, TEHEPATOP HU3KOW YacTOThI, OCLMILIOrpad) UM BOJIBTMETP MEPEMEHHOTO
HaIpsKEHUS.

Kpamkoe  onucanue  pewenus. CoOupaeTcsi  dIEKTpUUYeCKas  LENb
M3 TIOCIENOBATEIbHO COCIMHEHHBIX PE3UCTOPAa M KATyIIKA WHIYKTHUBHOCTH.
Ha o5ty wnens mnonmaercs nepeMeHHoe HanpsbkeHue. IIpoBoaures usmepenue
3aBUCHUMOCTH HANpPsDKEHUS HA PE3UCTOPE OT 4YacTOThl IOJABAEMOTO Ha ILEMb
HampspKeHus  (aMIUIMTyJa  HamnpsbKeHUss Ha  BCe  LemM  MOCTOSIHHA).
[Io HM3KO4YacTOTHON oOmacTu rpaduka ONpPENENseTcs AaKTUBHOE COINPOTUBIICHHUE
KaTYIIKU MHAYKTUBHOCTH, 11O BBICOKOYAaCTOTHOM YaCTH ONPEAEIIAETCS UHAYKTUBHOCTD

KaTYILIKH.

3anarue 9. 3pyk. Ocumiorpamma 3pyka. CrnekTp 3ByKa

Jlekuus «BBeneHre B dKCIIEPUMEHTAIBHYIO aKyCTHKY». BBOASTCS OCHOBHBIC
moHATHS aKycTHKU. OOCyXmaeTcss MexXaHWKa pacHpOCTPaHCHHUS aKyCTHYECKUX
Konebanuii. BBomutcs moHsiTME TOHAa UMW 0o0eproHa. OOCYXTAIOTCS METOIBI
UCCJICIOBAHUS 3BYKOBBIX CUTHAJIOB.
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Ilpakmuxym

3aoanue. TlpoBenure cepui0 SKCHEPUMEHTOB [0 3alUCH  OCHUIUIOrPAMM
U CIEKTPOB 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 MPEAYCTaHOBIICHHBIM IMPOTPAMMHBIM 00€CTICYCHHUEM.

Kpamkoe onucanue pewenus. IlpoBoguTcst  cepus  SKCIEPUMEHTOB
M0 TOJYYEHUIO OCIMJUIOTPAaMM M CIIEKTPOB TJIACHBIX 3BYKOB OJHON YacCTOTHI.
[IpoBoauTCS CpaBHUTENBHBIN U KAUECTBEHHBIN aHATN3 OCIIMJIIOIPAMM U CIIEKTPOB.

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

gacTh No 1.

3ansarue 10. CTosiune MexaHM4ecKHe BOJTHBI

Jekuua «Ctossurie MEXaHWMYECKUE BOTHBDY. OOCYKIaeTCsd MEXaHUKa CTOSYHX
BOJIH B OJIHOMEpHOU cpejie. PaccmaTpuBaroTcs NMpuMeEphbl pa3iMYHBIX TPAHHUYHBIX
YCJIOBHI.

Ilpakmuxym

3aoanue. Iloayiite B mpoOUpKY Tak, 4TOObl OHA Haydasia 3By4yaTb. [IpoBeaute
U3MEpPEHHE 3aBUCUMOCTH YaCTOThl OCHOBHOTO TOHA U TIEPBOTO 00EPTOHA BO3IYIITHOTO
cToiba B MpOOHMPKE OT BBICOTHI ATOrO cToibda. JJis m3MEHEeHUs JUIMHBI BO3yIIHOTO
cToJI0a 3amoHsITe MPoOUpKy BoAoi. OnpeaenuTe CKOpoCcTh 3ByKa B BO3/IyXeE.

Obopyoosanue. IlepcoOHAIBHBIA KOMIBIOTEP ¢ MUKPOPOHOM WM CMapTPOH
C IPEayCTaHOBJICHHBIM MPOrPaMMHBIM OO€CIieueHneM, MPOOUpPKa, BOJ1a, TUHEHKA.

Kpamxoe onucanue pewenus. 1lpoBoauTcs  cepusi  SKCHEPUMEHTOB
0 M3MEPCHUIO0 aKyCTHYECKOTO CIIEKTpa 3BY4YaHUs MPOOHUPKH, BO3HHKAIOIICTO
IpY BAYBaHHWHM B Hee Bo3ayxa. CTPOWUTCS JTUHEAPU30BaHHBIN rpaduK 3aBHCHMOCTH
4acTOTHl OCHOBHOTO TOHAa W TMEPBOrO O0EpTOHA OT  BBICOTHI  BO3AYIIHOTO
ctonba B mpoOupke. [lo moNydeHHBIM JAaHHBIM OMpPEAENACTCS CKOPOCTh 3BYKa
B BO3yXE.

Onucanue cxooicell pabomuvl npakmukyma. MexayHapoaHas OJMMINAAA
Mo sKcrmepuMeHTanbHol (usuke 2017 r., 3amava «AKYCTUYECKHE pPE30HATOPHI»,

qacTh No 2.
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3ansTue 11. U3MepeHnne moka3ares NpeJIoMJIEHHs CTEKJIAa

Ilpakmukym Ne 1

3aoanue. Onpenenure NOKa3aTeab TPEJIOMICHHS CTEKJISTHHOM MIIACTUHBI.

Obopyoosanue. IlpeameTHOE CTEKIIO0, MWUIMMETPOBKA, Ja3epHas yKas3Ka,
JUHEUKH, IITATUBBI C JAIKOU B My TOM.

Kpamxoe  onucanue pewenus. IlpoBomurcs  cepusi  3KCIEPUMEHTOB
[0 MU3YyYEHHUIO MEpEHAIIPaBICHUS JIyya CBETa, MMAJA0IEro Ha OOKOBYIO MOBEPXHOCTh
PEIMETHOTO CTEKJa, B 3aBUCMMOCTH OT BBIOpAHHOTO yTriia majieHus. Beruucnsercs
MOKa3aTellb MPEJIOMIICHUS MaTepraa MIaCTUHBI.

Onucanue cxoxcei pabomuvl npakmukyma: MexayHapoAHas OJMMIIHA/A
no skcnepuMeHTanbHOU (usuke 2021 1., 3amaga «OTpakeHue, NPETOMIICHHE
Y TIPOITyCKaHUe», MyHKT Ne 4.

Ilpakmukym Ne 2

3aoanue. Onipeenure ¢ MaKCUMaJIbHOW TOYHOCTBIO MMOKA3aTENb TPEIOMIICHUS
MaTtepualia MpU3Mbl.

Obopyoosanue. Ilpuzma, nazepHasi yKazka, TPaHCIIOPTHP, IITATUBHI.

Kpamxoe  onucanue pewenus. 1IpoBoAMTCS ONBIT 1O  HU3MEPEHHUIO
MHHUMAJIBHOTO YIJla OTKJIOHEHUS JIA3€PHOrO Jiyda TPEYrOJbHOW PaBHOCTOPOHHEU
npusMoil. Ilo modydyeHHOMY 3HAYEHMIO yrja pPAacCUNUTHIBACTCA IIOKA3aTelNb

IMPCIIOMIICHHA IIPU3MBEIL.

3ansTue 12. IlosiHoe BHyTpeHHee OTPasKeHUe

Jekyua «Ilpumenenue »>dQexrta MOTHOTO  BHYTPEHHETO  OTPAXKECHHS
B u3MepeHusix». OOcyxnaercs 3(PQGEeKT TMOJHOTO BHYTPEHHEIO OTPaKEHHS.
OnucelBalOTCSI MpPUEMbl 1O MCIMOJNB30BaHUIO 3TOro 3(Qexra mpu NPOBEACHUU
ONTHYECKHUX U3MEPECHUM.

Ilpakmuxym

3aoanue. OnpenenuTte Moka3aTesb NPEIOMIIEHUS MaTepuasa MpU3MBbl.

Obopyodosanue. CTeKIIsTHHAS IPU3Ma, JJa3epHas yKa3ka, JIMHEHKa.

Kpamkoe onucanue pewenus. [IpoBoauTcst onsIT 1o HaOmMoAeHUIO 3(dexTa
MOJIHOTO BHYTPEHHETr0 OTPa)KEHHUS CBETAa, KOTOPBIA paclpocTpaHsieTcs B MpU3ME.
W3mepsitoTcss  mapameTpbl, OpU  KOTOPbIX jgocturaercs 3@dexr. Boruucnsercs
noKasareib MPEJOMIICHHUS MaTepHalia Ipru3Mbl.

Onucanue cxooicell pabomuvl npakmukyma: MexayHapoaHas oJaUMIIUaAa

10 3KcriepuMeHTanbHoM pusuke 2021 r., 3ampaya «/Iucnepcus», myskr Ne 1 [16].
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3ansitue 13. IlpoBepka ¢QopMyJbl TOHKOW JIMH3BI € TOMOIIBLI0O MeTOAA
napajiakca, NpUMeHEHHOT 0 JJISl onpe/ieIeHNs M0JI0KeHUs] H300paKeHus

Ipakmukym

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

Obopyodosanue. Cobuparoriasi JIMH3a, ONTHYECKas CKaMmbsi (JTHO0 MepHas JIeHTa
U KpeTUICHUE JUIsl JIMH3BI), BE UIJIbI OT IIPHIIA (CO CTOYEHHBIM OCTPUEM ), IIJIACTHIIVH,
TOYEYHBIN UCTOYHHK CBETA.

Kpamxkoe onucanue pewenus. OOcyxnaercs u aeMoHCTpupyercs 3hdext
napayuiakca. W3ydeHHbI 3(Q(GEKT HCHONB3yeTCsl AJsl ONpEeAENCHUS IOJIOKEHUS
M300paXeHHs] UCTOYHUKA CBETA C MAJOH CBETHMMOCTBIO, MOTYYCHHOTO C MOMOIIBIO
cobuparomeid auH3bl. [0 HECKOJBKMM ONBITAM pPAacCUUTHIBAEeTC (HOKYCHOE

PAacCTOSIHUE JINH3BI.

3ansaTue 14. U3mepenne (pOKYyCHOT0 pacCTOAHHUS PaccerBaOIei JTHUH3bI

Ilpakmuxkym

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

Obopydosanue. PaccewBaromnasi JuH3a, coOWparonias JIMH3a, ONTHUYECKas
CKaMbsi (TUOO MepHasi JICHTa W KPEIUICHHS IJisl JIMH3), JUCT KapTOHA, HOXKHUIIBI,
TOYCUHBI UCTOYHUK CBETA.

Kpamxoe onucanue pewenus. O0CyXIarTcs NpueMbl U3MEPEHHs] (OKYCHOTO
pacCTOsIHMSL ~ pacceuBarollel  JTuH3bL.  [IpoBOAMTCS  OMBIT MO  MHOJYYEHUIO
JEHUCTBUTENBHOTO N300paKEHHs B PACCEUBAIOLLEH JIMH3E ITyTEM CO3/aHMSI C IOMOIIbIO
coOuparomieid JUH3bI MHHUMOTO HWCTOYHMKA IS  PAacCEMBAIONIEH  JIMH3BI.
Takke NPOBOIUTCS OMBIT MO HAOJIIOACHUIO PACXOISIIETOCs] CBETOBOIO ITyUKa,
00pa30BaHHOTO CBETOM, H3JIYYCHHBIM TOYECUHBIM HMCTOYHUKOM U MPOIIEIIIAM
Yyepe3 paccerBarollylo JMH3Y, Ha KOTOPYIO HakiieeHa auadparma. [lo pesynabraTtam
MOJIYYEHHBIX OSKCIEPUMEHTOB PACCUMTHIBACTCS ONTHUYECKas CHUJIa pacceuBarolien
JIUH3HIL.

Onucanue cxooicer pabomsr npakmukyma: [8], rmaBa Ne 5, maGopatopHas
pabota Ne 12.
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3ansaTue 15. Onpenesienne NJMHBI BOJIHBI JIA3EPHOr0 U3JIYYeHHS C MOMOUIbIO
cxembl FOHra

Ilpakmuxym

3aoanue. llpuaymaiiTe -SKCIEPUMEHTAIBHYIO YCTAHOBKY, ITO3BOJISIOINIYIO
HaOmMoAaTh WHTEPHEPEHIIMOHHYIO KAapTHUHY OT CBETOBOTO W3JIYYCHHS Jiazepa.
Onpenenute AIMHY BOJTHBI U3TyUYCHHS JTa3ePHON YKa3KHU.

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

Kpamxoe onucanue pewenus. JIByMs CBS3aHHBIMH HUTKOW OynaBKamu
MIPOKAJIBIBAFOTCS JIBa OJM3KOPACIIONOKEHHBIX OTBEPCTHUS B ATFOMUHUEBOU MHINECBON
donbre. IlomydeHHble OTBEPCTHUsI OCBEHIAIOTCS JIa3epHBIM MydkoM. B mporeaiiem
cBeTe HabmoaaeTcst nHTephepeHIMOnHas KapTruHa. [10 paccTostHIIO MEX Ty ITOI0cCaMu
UHTEP(DEPECHIIMOHHON KAapTUHBI M PACCTOSHHUIO MEXAY OTBEPCTHSAMU B (DOJIBIE
PacCUYMTHIBACTCS ITTMHA BOJIHBI CBETA B JIA3€PHOM ITyUKE.

Onucanue  cxooiceli  pabomvl  Npakmukyma:  3aKIIOUYUTENBHBIM  ATam
BCEPOCCUMCKON oMU bl KOIBHUKOB 0 pusuke 2000 r., 11 knacc, 3amaya Ne 1.

3ansaTue 16. U3yuenue cmekTpa cBeTa pa3jiMYHbIX HCTOYHMKOB € MOMOUIbIO
AU(PPAKLIHOHHOM PeIIeTKH

Ilpakmuxym

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

Obopyoosanue. JIndpakironHas pemieTka, GoHaph C JaMION HaKaJIWBaHUS,
CBETOJIMOJIHBIN (hOHAPB, Fra30pa3psaHas JaMIOUKa, SKpaH, Auadparma, MepHas JICHTa.

Kpamxoe onucanue pewenus. llpoBogurcs  cepus  DKCIIEPUMEHTOB
M0 HAOMIOAEHUIO ONTHYECKUX CHEKTPOB H3IY4YEHUS HCTOYHUKOB CBETa pa3HOU
npuponsl. [IpoBoanTCA CpaBHUTENBHBIA U KOJIMYECTBEHHBINA aHAJIN3 3TUX CIIEKTPOB.

Onucanue cxooicell pabomuvl npaxkmuxyma: MexXayHapoaHas oJauMIUaaa
1o skcrnepuMenTanbHol ¢pusuke 2018 r., 3agaya «CexTpy».

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

Ilpakmuxkym

3adanue. 3MepbTe 3aBUCUMOCTh MHTEHCHBHOCTH CBEUYEHMS CBETOAMOA
OT CHWJIbl NPOTEKAIOIIET0 4Yepe3 Hero Toka. Omnpenenure XapakTep H3MEPEHHOU

3aBUCHUMOCTH.
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Obopyoosanue. Cmetonuop, MOKCMETp (Wid cMapTPoH C  JATIHNKOM
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
NpOTEKaIoMEro 4Yepe3 Hero Toka. CTpouTcs rpaduK TOTYyYEHHOW 3aBHUCHMOCTH.
OmnpenensieTcs XxapakTep 3aBUCUMOCTH.

3anusatue 18. HaOiioneHue wu30UpaTeIbLHOCTH BHYTpeHHero ¢orodddexrta
K JJIHHE BOJIHBI CBEeTa

Ilpakmuxym

3aoanue. Y CTaHOBUTE JIBa CBETOIMO/IA IPYT HAMIPOTUB JipyTa. V3yuuTe siBJICHUE
BO3HUKHOBEHUsI (OTOTOKa B oOcCBelaeMoMm cBetoguonae. s 3Toro usmepbTe
3aBUCUMOCTh CHJIBI ()OTOTOKA OT HAMPSHKEHUS Ha CBETOAMO/IC, BBITIOJIHSIOIIEM POJIb
UCTOYHMKA cBeTa. [loBTOpuUTE ONIBIT, NPUMEHSs B KAaueCTBE HMCTOYHUKOB CBETA
CBETOJIMOABI, JAIOIINE CBET C pa3HbIMU JUIMHAMU BOJH. Omnpenenure yCIoBHS,
IIPY KOTOPBIX B OCBEIIAEMOM CBETOJIUOE BO3HUKAET (POTOTOK.

Obopyoosanue. Tpu mapbl CBETOJIMOJIOB Pa3HBIX I[BETOB (KpacHbIC, 3€JICHBIC
U CUHUE), OJIOK MTUTAHUSI CBETOAMO/1a-OCBETUTEISI, MYJIbTUMETD.

Kpamxoe onucanue pewenus. JIpa cBeTonuona yCTaHABIMBAKOTCS HAIIPOTUB
apyr apyra. Yepe3 OOWH CBETOAMOJ MPOMYCKAETCA TOK OT MCTOYHHUKA MUTAHMSL.
N3yuaercss sBieHHME BO3HUKHOBEHUSI (POTOTOKA BO BTOPOM  CBETOIHUOJIE.
OGHapyxuBaetcsi, 4To0 (OTOTOK BO BTOPOM CBETOJMOJIC BO3HHMKAET TOJIBKO
MPA OCBEIIEHUH €r0 CBETOAMOJOM C JJIMHOW BOJIHBI, MCHBIIEH WM PABHOU JIJIMHE
BOJIHBI, HA KOTOPYIO PACCUMTAH OCBEUIAEMbIN CBETOIHMO/I.

Onucanue cxooicetl pabomul npakmuxyma: MexayHapoaHas OJIUMIIHAAA
o 3kcniepuMenTanbaoi pusuke 2020 r., 3agaua «Onromnapay [17].
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IUIAHAPYEMBIE PE3VJIBTATHI OCBOEHHUS KYPCA BHEYPOUHOI
JNESATEJBHOCTHU «OCHOBBI ®U3NYECKOIO DKCIIEPUMEHTA
(PM3UKO-MATEMATHYECKHUI MPOD®WID)»

JIMYHOCTHBIE PE3YJIbTATHI

B cghepe epasxcoancrozo eocnumanusi:

TOTOBHOCTbH BECTH COBMECTHYIO JE€ATEIbHOCTh B MHTEPECAX I'PaXKAAHCKOTO
o011ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OPraHU3alUu;

YMEHHE B3aMMOJICHICTBOBATh C COLMAIBHBIMU HHCTUTYTAMU B COOTBETCTBUU
¢ UX QYHKIMSIMU U HA3HAYCHUEM.

B cghepe nampuomuueckozo eocnumanus:

c(hOPMHUPOBAHHOCTH POCCUMCKON IPakTaHCKOW UJIEHTUYHOCTH, ATPUOTHU3MA;

IEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKH.

B cghepe oyxosHno-npascmeennoco éocnumanus:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO TTOBEACHMUS;

CIOCOOHOCTh ~ OLEHMBATh  CHUTyalldl0 W  [PUHUMATh  OCO3HAHHbBIC
pelIeHus, OPUEHTUPYSICh Ha MOpPaJbHO-HPAaBCTBEHHBIE HOPMBI M  IIEHHOCTH,
B TOM YHCJIE B ACATEIbHOCTHA YUYEHOIO;

OCO3HaHME JJMYHOTO BKJIa/1a B MOCTPOEHUE YCTOMYUBOTO OYIyILIETO.

B cghepe sacmemuueckozo eocnumanusi:

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOYAsl 3CTETHKY HAyYHOTO TBOPYECTBA,
npucymiero Gu3n4ecKoil HayKe.

B cgpepe mpyoosozo eocnumanusi:

MHTEpPEC K pa3MyHbiM  cdepam  OpoPEecCHOHATBHON JEesSTENbHOCTH,
B TOM YHCJI€ CBSI3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oyayteit npodeccun U peann30BbIBaTH COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M caMOOOpa3OBaHUIO B 00JacTH
(GU3UKY HA IPOTSHKEHUN BCEH JKU3HMU.

B cghepe sxonocuueckoco 6ocnumanus:

c(OPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, OCO3HaHUE TIJI00aIbHOTO
XapaKTepa SKOJOTUYECKUX POOIIeM;

IJTAHUPOBAHKUE U OCYILIECTBIICHUE JICMCTBUN B OKPYXKAIOIIEH CpPeAe Ha OCHOBE
3HAHMS LEJIEW YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA;

pacUIMpPEeHUE OMbITA AESITEIIbHOCTH KOJIOTMUECKOW HATPaBJIEHHOCTH Ha OCHOBE

UMEIOITUXCS 3HAaHUH 110 (hU3HUKE.
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B cghepe yennocmu nayunozo nozHanus.

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

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

HHINBUAYAJIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBHUA:

ba3oBble JJornueckue JecTBUA:

CaMOCTOSITCIILHO dbopMyIupoBaTh U aKTyaJIn3UpOBATH npo0emy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENETATh LENU JACATECIBHOCTH, 3aJaBaTh MAPAMETPbl W KPUTEPUU HX
JIOCTHIKCHMS,

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMATPHUBACMBIX (PU3UUESCKUX
SIBJICHUSX

pa3pabarpiBaTh IJIaH PEIICHUS MPOOJIEMBI C YUYETOM aHaIU3a UMEIOIITUXCS
MAaTEpHUaAIbHBIX U HEMAaTEPHAIBHBIX PECYPCOB;

BHOCUTHb KOPPEKTUBBI B JIESITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLICHUBATh PUCKU MTOCIEACTBUMN JIESITEIbHOCTH;

KOOPAUHUPOBATH U BBIMOJHITE pabOTy B YCIOBUSX PEaIbHOI0, BUPTYaIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBAaTh KPCATHUBHOC MBIIIJICHUC IIPU PCIICHNUHN )KU3HCHHBIX HpO6J’IGM.

ba3zoBble ucciaenoBare/ibCKkue 1eHCTBUSA:

BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMA TOHATHAMH M METOJaMHU
bu3nuecKoil HayKu;

BJIQ/ICTh HABBIKAMH Yy4e€OHO-HCCIICIOBATEIHCKON W MPOEKTHOM JeATEIHHOCTU
B o0nacTu (DU3UKHU, CTIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB pelieHus1 3anad (U3UYECKOTO COJEpKaHUs, TPUMEHEHHUIO Pa3TUYHBIX
METOJIOB ITO3HAHHSI,

BIIAJICTh BUJAMHU  JICATCIBHOCTH 1O TIOJYYCHHIO  HOBOTO  3HAHWI,
€ro HHTEpIpeTaIluu, MNPeoOpa3OoBaHUI0 W TPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUN YUYE€OHBIX IMTPOEKTOB B 00acTH (PU3UKH;

BBISIBIIATh TIPUYMHHO-CJICJICTBEHHBIE CBSI3M W aKTyalM3WpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUS, HAaXOUTh apTyMEHTHI /ISl TOKA3aTeIbCTBA CBOUX

YTBEPKACHUM, 33/1aBaTh NapaMeTPbl U KPUTEPHUU PELICHUS;
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aHAJIM3UPOBAaTh TOJYYEHHbIE B XOJ€ PEIICHHsS 3374a4d  PE3YJbTaThl,
KPUTUYECKH OLICHMBATh WX JOCTOBEPHOCTb, IIPOTHO3MPOBATh W3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMylnupoBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOMU
JESTEIBHOCTH, B TOM YKCIIC IPU U3YYCHUH (PU3UKHU;

JaBaTh OLEHKY HOBBIM CUTYAIMsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

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

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC UJIEH, IPEIJIaraTh OPUTMHAIBHBIE MMOAXO0/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 (GOpM
IpEICTaBICHUS;

OLIEHUBATh JI0CTOBEPHOCTH MH(OpMaLIUY;

UCIOJb30BaTh  CpEICTBa  HMH(DOPMALIMOHHBIX U KOMMYHMKAI[MOHHBIX
TEXHOJIOTUN B PEUICHUU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OpPTraHU3AIlMOHHBIX
3a/1a4 ¢ COOJI0/ICHHEM TpeOOBaHUM IPTOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHUECHBI,
pecypcocOepexeHusi, MPaBOBbIX W AITHUECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1acHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COACPIKAHMS B PA3IMYHBIX (DOpMaTax ¢ y4eToM
Ha3HauyeHUsl MH(GOPMAIIMK U LIENEeBOM ayAUTOPUH, BBIOMpas ONTUMAJIbHYI0 (opMy

IMpCACTABJICHUA U BU3YaAJIN3allUHU.

KoMmyHuKkaTUBHBIC YHMBEpPCAJbHbIC Y4eOHbIC TCHCTBUSA:

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 UCIIOJIL30BAHHUCM
SI3BIKOBEBIX CPCICTB,

ITOHUMATb MU UCIIOJIL30BAaTh MPCUMYIICCTBA KOMaH)IHOI\/'I u PIH)IHBPI)Iy&JIBHOﬁ
paboTHI;

BbIOMpATh TEMATUKy U METOJbl COBMECTHBIX JACUCTBUN C YUETOM OOIIUX

HHTCPECOB U BO3MOKHOCTEH KaXJ0I0 4JICHAa KOJIJICKTHUBA,
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MIPUHUMATH eI COBMECTHOH JIEATEIILHOCTH, OpPraHu30BbIBATH
U KOOPJAWHUPOBATH JCUCTBUS IO €€ JIOCTHXKEHUIO: COCTAaBIAATH IUIAH JICMCTBUM,
pacrpenensaTb pojdd C y4eTOM MHEHHMM YYacTHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM pabOTHI;

OIICHWBATh KAYECTBO CBOETO BKJIAJa M KaXKJIOTO YYACTHUKA KOMAaHIBI B OOITHI
PE3yNbTAT MO pa3paboTaHHBIM KPUTEPHSIM;

npeajgaraTb HOBBIE TPOEKTHI, OICHUBATH MAEW C ITIO3UIHUA HOBHU3HBI,
OPUTUHAJIBHOCTH, TPAKTUUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTHUBHOE CTPATErMYECKOE IIOBEACHHUE B  Pa3JIUYHBIX

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

PerynsiTuBHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBHS:

Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATH TO3HABATENBHYIO JEATEIBHOCTh B 00JacTU
(U3MKH, BBISBIATH POOJIEMBI, CTABUTH U (OPMYJINPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIIbHO COCTABJIATH IJIaH PEIICHUS PACUETHBIX U KaUECTBEHHBIX 33/1a4,
IUIaH BBINIOJIHEHUSI NPAKTUUECKOM paboThl € YYE€TOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUM;

JaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

paciipsaTh paMKd Y4YeOHOro MpeaMeTa Ha OCHOBE JIMYHBIX NMPEANOYTCHUN;

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

OILICHMBATh MPUOOPETECHHBIHN OIIBIT;

Croco0CTBOBATh (POPMUPOBAHUIO U MIPOSBICHUIO APYIULIMH B 00JIaCTH PUBHUKH,

MIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAILHBIA HHTEJLJIEKT:

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

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

HCIIOJIb30BaTh MpPHUEMbI pediiekcuu AJis OLEHKU CUTyallud, BbIOOpa BEPHOTO
pelieHus;

YMETb  OLIEHMBAaTb PUCKU U  CBOCBPEMEHHO IIPUHUMATh  PELICHUS
10 UX CHUKECHUIO;
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IIPUHAMATh MOTHMBBI M apryMEHThl JPYTUX IIPU aHAJIU3€ PpPE3YyJIbTaTOB
NEATEIIbHOCTH;

MIPUHUMATH Ce0sl, MOHMMAasi CBOM HETOCTATKU U JOCTOMHCTBA;

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

MpHU3HABATh CBOE MPABO U MPABO APYTHX Ha OMIMOKH.

IHHPEAMETHBIE PE3YJIBTATbBI

K xonmy 10 knacca oOydaromuiicss HAyIUTCS:

MMOHUMAaTh 3HAYEHUE ONUCATEIBHOM, CUCTEMATU3HPYIOUIEH, OOBICHUTEIbHON
U TPOTHOCTUYECKON (yHKIMI (PU3MUYECKON TEOpUH — MEXaHUKH, MOJIEKYJSPHOU
¢U3MKM W TEPMOAMHAMUKH, poOJib (uU3MUecKod Teopud B (OPMUPOBAHUU
MIPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pa3ianyaTh YCJIOBUS NPUMEHUMOCTH H3YyYEHHBIX MojeNed (U3NuecKux Tei
Y MIPOIIECCOB (SIBJICHUI);

pa3nauuaTh yclIOBUS (TpaHUIbl, O00JAacCTH) NPUMEHUMOCTH H3YUYEHHBIX
(u3nyecKux 3aKOHOB, IOHUMAaTh BCEOOLIMI XapakTep (yHAAMEHTaJIbHBIX 3aKOHOB
1 OTPAaHUYEHHOCTH UCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAJIU3UPOBaTh M OOBSCHATH MEXAHMYECKHE, TEIUJIOBbIC, DIIEKTPUUYECKHE
IPOLIECCHI W SIBJICHHS, HCIIOJb3ysl OCHOBHBIEC IOJIOKEHUS W 3aKOHBl MEXaHUKH,
MOJIEKYJISIPHO-KMHETUYECKON TEOpHH, MOJEKYJISIpHOW (PU3UKU U TEPMOJUHAMHKH,
ANEKTPOANHAMHUKHY;

aHAJIM3UPOBATh M OOBICHATH (PU3UYECKUE SIBJICHMS, MCIIONb3YsSd OCHOBHBIC
MOJIOKEHUS U (PU3NYECKUE 3aKOHBI;

OMHUCHIBaTh (PU3UYECKHE MPOLECChl U SBJICHUS, MCIONb3ysd HEO0OXOIUMBbIE
BEJINYMHBI;

OOBACHATH OCOOCHHOCTH NPOTEKAHUS HM3y4aeMbIX (PU3HUECKUX SBJICHUN;

POBOJIMTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UYECKOU BEITUUUHBI
OT JPyroyd C HCIOJb30BAHUEM IPSAMBIX W3MEPEHUM, IPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpPOBATh pE3YyJbTaThl IOJYYEHHOM 3aBUCUMOCTH (PU3UYECKUX
BEJIMYMH B BUJI€ TPA(UKOB C yU€TOM aOCOIIOTHBIX OTPEIIHOCTEN U3MEPEHUM, AeNIaTh
BBIBO/IbI 110 PE3YJIbTaTaM UCCIIENOBaHNS,

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

MNOIrpCITHOCTU IIPAMBIX U KOCBCHHBIX HBMGPCHHﬁ;
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MPOBOJIUTH OMBITHI TIO0 TPOBEPKE NPEIJIOKEHHON THUIOTE3bl: IJIAaHUPOBATH
OKCIIEPUMEHT, COOMpaTh  OKCIEPUMEHTAIBHYIO  YCTaHOBKY, aHaJU3UPOBATh
MOJIyYEHHBIE PE3YJIbTATHI U JIeJIaTh BBIBOJ O CTaTyCe MPEAI0KEHHON THIIOTE3bI;

coOmro/iaTh MpaBujia 0€30MacHOTO Tpyda NpPU MPOBEACHUHM HCCIEIOBAHUIMA
B paMKax  TpakTUKymMa U y4yeOHO-MCCIIEOBATEIbCKON  JEATEeIbHOCTH
C UCTIOJIB30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U TAOOPATOPHOTO 000PYI0BAHUS;

pemaTh pacdeTHBIC 33JIa4M C SBHO 33J]aHHON W HESBHO 3aJIaHHON (pU3MUECKON
MOJIENIbIO: Ha OCHOBAaHWM aHalIM3a YCJIOBHS OOOCHOBBIBATH BBHIOOP (HHU3MUECKOI
MOJIETI, OTBEYaIollel TpeOOBAHUAM 3aJauyd, NPUMEHATH (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TOCTYJNaThl (PU3MYECKUX TEOPUH TMpPU  HUCHOJb30BAHUU
MaTeMaTHUYECKNX METOJOB pEIICHUS 3a7ad4, MPOBOJWTH pPAacueThl Ha OCHOBAHHH
UMEIOIIUXCSL JIaHHBIX, AHAJIU3UPOBATh pE3YyJIbTaThbl U KOPPEKTUPOBATH METO/IbI
PEIICHUS C y4EeTOM TOJyYeHHBIX Pe3yJIbTaTOB;

permaTh KaueCTBEHHBIC 33/1au, TPEOYIOIIHe MPUMEHCHUS 3HAHWN W3 Pa3HBIX
pasnenoB Kypca (U3HKH, a TakKe HHTETpaluyd 3HAaHUM W3 JPYrux MpeaMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA: BBICTPAWBATh JIOTHYECKYIO IIETIOYKY PaCCyKICHUN
C OIOPOY HA U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SABJICHUS;

HCITOJIB30BaTh TCOPETUUCCKUE 3HAHUS IS OOBSICHEHHSI OCHOBHBIX TPHHIIUIIOB
paboThI U3MEPUTENIBHBIX TPUOOPOB;

aHAJIM3UPOBATh M OIICHUBATH TMOCIEJICTBUS OBITOBOM M TMPOU3BOICTBEHHOMN
NEATEeIbHOCTU YEJIOBEKAa, CBSI3aHHOW C (DU3WYECKUMHU TMPOIEcCaMH, C TMO3UIUI
JKOJIOTUYECKOMN 0e30MacHOCTH, MPEICTABICHUM 0 paIMoHaIbHOM
IPUPOAOIIONH30BAHNN, & TAKKE Pa3yMHOM HCIOJIb30BAaHUM JOCTHIKEHUN HayKd
Y TEXHOJIOTUH JUIsl JaIbHEHIIIEro Pa3BUTHS YEJIOBEUECKOTO O0IIEeCTBa;

OPUMEHSTh pa3InyHble CMocoObl paboThl ¢ uHboOpMaImeil (QpuznyeckKoro
collepKaHUsl C WCIOJIb30BAaHUEM COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTHH,
IIPU 3TOM HCIIOJIH30BaTh COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKa,
nepepadoTKU ¥ TPEAbSBICHUS Y4YeOHOW M HAyYHO-TIOMYJISIpHOW WHGMOpMAIUH,
CTPYKTYPUPOBAHHS W HWHTEPIpETanud WHGOPMAIMH, MOJTYYCHHOW W3 Pa3TuYHBIX
MCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATh MOJIy4aeMyr0 WH(POPMAIMIO U OIEHUBATH
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCSl 3HAHUM, TaK U HAa OCHOBE aHaIu3a
MCTOYHHUKA MH(POPMAIIHH;

MPOSIBJISITh OPTaHU3AIMOHHBIC W TMO3HABATEIBHBIE YMEHUSI CAMOCTOSTEIHLHOTO
MpUOOPETEHUSI HOBBIX 3HAHUN B TPOIIECCE BBIMOJTHEHUS MPOCKTHBIX W ydeOHO-

HCCICAOBATCIbCKHUX pa60T;
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paboTaTh B IpyMIe ¢ UCIIOIHEHUEM Pa3IMUHBIX COLUATBHBIX POJICH;
NPOSBIIATh MOTHBAIMI0O K Oynaymed mpodecCHOHATbHOW NeATeIbHOCTH

0 CTIEHATBHOCTSM (PH3UKO-TEXHHIECKOTO MPODHUIIS.

K xonny 11 knacca oOyyaromuiicss HAyIUTCS:

NOHUMATh pPOJib (PU3UKH B SKOHOMHUYECKOM, TEXHOJOIMYECKOU, COIMaIbHOU
U ATHYECKOH cepax JesTeIbHOCTH YeI0BeKa, pOJib U MECTO (PM3UKHU B COBPEMEHHOI
HAYYHOW KapTUHE MHpA, 3HAYEHUE ONMUCATEIBHOM, CUCTEMATU3UPYIOIIEH,
OOBSICHUTENIFHOM Y TPOTHOCTHYECKOM (YHKIMK (PU3MUEeCKOW TEeopHuH, pOJb
¢puznyeckoil Teopur B HOpMHUPOBAHUM NPEACTABICHUHN O (PU3NUECKON KapTUHE MUPA,
MeCTO (U3UYECKON KapTUHBI MUpa B OOIIEM psAOy COBPEMEHHBIX E€CTECTBEHHO-
HAy4YHBIX [IPEACTABICHUIN O IPUPOLE;

pasznuyaTh YCJIOBHS NPUMEHUMOCTHM HM3YYEHHBIX MOJeNed (U3HUECKUX TeNl
U TIPOIIECCOB (SIBJICHUI);

paziuuath yciaoBus (TpaHMIlbl, OOJACTH) NPUMEHUMOCTH M3YYEHHBIX
(u3nyecKux 3aKOHOB, IOHUMaTh BCEOOLIMI XapakTep (yHAaMEHTalIbHBIX 3aKOHOB
Y OTPaHUYEHHOCTD HCIIOJIB30BAaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBSACHATH AJIEKTPOMATHUTHBIC, KBAHTOBBIE IPOLECCHI
U SBJICHHS, WCHOJb3YysSd OCHOBHBIE TIOJIOKEHUS U 3aKOHBI JJIEKTPOJUHAMUKH
Y KBaHTOBOU (PU3UKH;

OMKCHIBATH U3yUYEHHbIE (PU3HUECKUE MPOIIECCHI U SIBJICHUS;

OOBSCHATH OCOOEHHOCTH NPOTEKAHUS M3YYEHHBIX (PUINUECKUX SIBICHMUIA;

IPOBOJUTH MCCIEA0BAHUE 3aBUCUMOCTEN (PU3NUECKUX BETUUYHUH
C HCIIOJB30BAHMEM IMPSAMBIX W3MEPEHHH, NPU 3TOM KOHCTPYHMPOBATH YCTaHOBKY,
(uKCHpOBaTh PE3yNbTATHI MOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BHJIE
rpaUKoB ¢ y4eToM aOCONIOTHBIX MOTPEIIHOCTEH W3MEpPEHUl, 1enaTh BbIBOJIBI
[0 PEe3yJIbTaTaM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIMYUH, IPU 3TOM BBIOUPAThH
ONTHUMAJIbHBIA METOJ M3MEpPEHHUs, OLECHUBATH AaOCONIOTHBIE M OTHOCUTEIbHBIC
HNOTPENIHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUM;

IIPOBOJIUTH OIBITBI IO TPOBEPKE MPEMIOKEHHOW THIIOTE3bl: IIAHUPOBAThH
AKCIIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIbHYI0  YCTaHOBKY,  aHaJU3UpOBATh

IMOJIYYCHHBIC PC3YJIbTAThI U ACJIAaTh BBIBOA O CTATYCC HpGI[JIO)KCHHOfI THIIOTC3HI,
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coOmroiaTh MpaBuiia OE30MacHOTO TpyJa MPH TMPOBEACHUH HCCICIOBAHUI
B paMKax  IpakTUKyMa H  y4eOHO-HCCIIEJOBATENIbCKONM  JEATEIbHOCTH
C UCTIOJIb30BAHUEM U3MEPUTENBHBIX YCTPONCTB U 1A0OPaTOPHOTO 000PYI0BAHNUS;

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

pelaTth Ka4yecTBEHHbIE 3a/1ayd, TPeOyroIne MPUMEHEHUs 3HAHUN U3 pa3HbIX
pasnenoB Kypca (U3HKM, a TakKe HHTerpaluy 3HaHUM U3 JAPYrux MpeAMETOB
€CTECTBEHHO-HAYYHOT'O IIMKJIa: BBICTPAUBATH JIOTUYECKYIO IEMOYKY pPacCyKICHUMN
C OIOPOM Ha U3YYECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHMUS;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS AJI1 OOBSICHEHHS] OCHOBHBIX MPUHIIUIIOB
paboThI U3MEPUTENIBHBIX TPUOOPOB;

aHAJIM3UPOBaTh M OIICHUBATH MOCIEJICTBUS OBITOBOM M TPOU3BOICTBEHHOMN
JESTEIbHOCTH 4YEJIOBEKa, CBA3AHHONW C (PU3WYECKUMH TPOIECCaMM, C TO3HIMA
AKOJIOTUYECKOMN 0e30MmacHOCTH, MpeICTaBICHUNA 0 parroHaIbHOM
IPUPOAOIOIH30BAHNUN, & TAKXKE Pa3yMHOM HCIOJIb30BAHUM JIOCTHKEHUN HayKd
Y TEXHOJIOTUH JUIsl JaIbHEHIIIEro Pa3BUTHS YE€IIOBEUECKOTO OOIIECTBA;

OPUMEHSTh Ppa3IMyHbIe CIMOCOObI padoThl ¢ uHMOpMauUeld QU3NIECKOro
COJIEp)KaHUsI C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(DOPMAIIMOHHBIX TEXHOJOTHUH,
IIPH 5TOM HCTIONH30BaTh COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUH /ISl TIOHCKA,
nepepadoTKU | TPEAbSBICHUS Y4YeOHOW M Hay4YHO-TIOMYJSpHOW WH)OpMaIuu,
CTPYKTYPUPOBAaHHSI W WHTEpHpeTanud WHOOPMAIMH, TMOTYYCHHOW W3 Pa3TuIHBIX
MCTOYHUKOB, KPUTUYECKUA aHAIM3UPOBATH MOJIy4aeMyl0 MH(OpPMAIIMIO U OIEHUBAThH
€e JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWW, TaK M HAa OCHOBE aHAIIM3a
MCTOYHHMKA UH(POPMALINH;

MPOSIBJISITH OPTaHU3AIIMOHHBIE M TTO3HABATEIIbHBIE YMEHUSI CaAMOCTOSITEIIbHOTO
NpUOOpETEeHUs] HOBBIX 3HAHHWA B MPOILIECCE BBHIMOIHEHHS] MPOCKTHBIX M y4eOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTath B rpyIIie C UCTIOJTHEHUEM PA3TUYHBIX COIUATBHBIX POJIEH;

OpOSBISITH MOTHBALIMIO K Oyaymed npodeccHoHaIbHOM JesTeIbHOCTH

0 CTICIHAIBHOCTSM (DH3UKO-TEXHHYECKOTO MPOhUIIS.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Haumenosanue
Ne

pa3ziesoB U TEM
/o

y4eOHOT0 MpeMeTa
Pa3nen 1. Mexanuka
1.1 TlorpeurnocTtu
B OKCIIEPUMEHTE

(iexuus)

KomnnuectBo

qacCcoB

[IporpammHoOe conepkaHue

DKCIEPUMEHT U TEOPHUS B TPOLIECCE

no3HaHus npupoabl. Habmtonenue

H SKCIICPUMCHT B (1)I/ISI/IK€.

Crnioco0bl u3MepeHus pu3ndecKux

BCIIMYHUH (aHaHOFOBBIG )51 LII/I(i)pOBLIe

U3MEPUTEITLHBIC PUOOPHI,
KOMITBIOTEPHBIC TATYNKOBEIE
CUCTEMBI).

ITorpemHocTr U3MEpPEHU

buzndeckux BeaudrH (a0COMOTHAS

Y OTHOCHUTEJIbHAsA).
I'mnore3a. @u3ndecKuil 3aK0H,

rpaHuObI €ro IPUMCHHUMOCTH

XapakTepuCcTUKa AeATEIbHOCTH

00yJaroIIMXCs

Onepuposams NOHAMUAMU:
Ha0JII0/IEHUE, HKCIIEPUMEHT, TUIIOTE3a,
Teopus, GpU3nYecKas BEIUUUHA,
(bu3nYeCcKuil 3aKOH, U3MEPUTEITBHBINI
npudop, U3MEpPEHUe, pe3yabTart
U3MEpEHMS, 1IeHa JACICHUS Kb
npulopa, NOrpeuIHOCTh U3MEPEHHUS.
Ilpusooums npumepvl HaOMOACHMYS,
AKCIIEPUMEHTA, TUIIOTE3bI, TECOPUH,
(bU3MYECKUX BEIHYMH, (PU3UUECKUX
3aKOHOB, U3MEPUTETHHBIX TIPUOOPOB.
Onpeodensame UeHY JEIEHUS Kb
npudopa, aOCOMOTHYIO TOTPEITHOCTh
PSIMOTO U3MEPEHHSL.

3nams GOPMYIIBI 1J1 OIEHKHU
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1.2

Or1eHKa MOTPEITHOCTEH
MPSIMBIX ¥ KOCBEHHBIX
M3MEpPEHNN
(camocTosITeIbHAS

pabora)

Ornpenenenue norpenrHocTen
MPSAMBIX U3MEPEHUH 110 33 TaHHBIM
pe3yJibTaTaM U3MEPEHUM.
[IpuemMbl OTICHKH TOTPEITHOCTEH

KOCBCHHBIX I/IBMepeHI/If/'I

OTHOCHUTENBHOMN MOTPENTHOCTH
KOCBEHHOTI'0 U3MEPEHUs, IpaBuia
OKPYTJICHHS a0COTFOTHBIX
MOTPEIIHOCTEN, BBIPAXKEHUE
OTHOCHUTENBHBIX MMOTPEIIHOCTEN

B IIPOLIEHTAxX

Onepupogams NOHAMUAMU:
a0COJI0THAs OTPEIIHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAS IOTPEIIHOCTh
U3MEPEHHUS.

IIpusooums npumepsvi PSIMBIX

Y KOCBEHHBIX H3MEPEHHUM.
Onpeodensimsb TOTPEUTHOCTH MPSIMBIX
WU3MEPEHU.

Hcnonv3oeams METO TPAHULL

JUTS1 OUEHKH a0COJIFOTHOW NOTPEIIHOCTH
MPSIMOT0 U3MEpEHUs, TpaBuiIa
OKpYTJIeHUS a0COTIOTHBIX
NOTPeIHOCTeN, GOPMYJIbI IS OLICHKH
OTHOCHUTEIIbHON MOTPEIIHOCTH
KOCBEHHOT'O U3MEPEHHUSI.

Ymems oxkpyrisaTh abCOTOTHBIE
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1.3.1 VYcpennenue
n3mepenui. CiydaiHas
HOTPELIHOCTD

(TIpakTUKyM)

1

[TpubopHbIe MOTPEIIHOCTH,
CllydaiiHbI€ U CHCTEMaTUYECKHE

IMOTrpCIIHOCTHU

MOTPEIIHOCTH, BHIPAXKATh
OTHOCHTEJIbHBIE MTOTPEITHOCTH

B MIPOLICHTAX.

Pewamyo 3anaun Ha OLIEHKY
OTHOCHUTENBHBIX TOTPEIIHOCTEN
Onepuposams NOHAMUAMU:

puOOpHas MOTPEIIHOCTb, CTy4YaiiHas
MOTPEIIHOCTh, CHCTEMATUYECKast
IIOIPEIIHOCTD, CPEHEE 3HAUCHUE.
Ilpueooums npumepvl TPUOOPHOU,
CIIy4allHOM U CUCTEMAaTUYECKON
IIOIPEIIHOCTH.

Onpedensimsb YKCIIEPUMEHTAIBLHO HAOOP
3HaYeHUN (HU3NUECKON BETUUMHBI

MIPU NPOBEJACHUU HECKOJIBKUX
HE3aBUCUMBIX U3MEPEHUM.
Hcnonvzosams HopMybl 17151 CPEIHETO
apu(PpMETUIECKOTO HECKOJIBKUX YHCEII,
JUTSL OLICHKH a0COJIIOTHOM MOTPEIIHOCTH
3Ha4YeHUS (PU3NUECKON BETUUMHBI,
OLIEHEHHOT'O KaK CpeJlHEe

apudmMeTnIecKoe Habopa ee 3HaYCHUH.
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1.3.2 KunemaTuueckue
W3MEpPEHUS JATbHOCTH
1oJieTa, pacuet
HA4YaJIbHOW CKOPOCTH

(IpakTUKyM)

IIepemerienue, CKOpOCTh

U YCKOPEHUE MaTepUaIbHON TOUKH,
UX MPOEKIIUU Ha OCH CUCTEMBI
koopauHat. ClioKeHue
MEPEMEIIEHUH U CIIOKEHUE
CKOopocTei. /[BrKeHHe Tena,
OpOIIEHHOIO MO/ YIJIOM

K TOPU30HTY. 3aBUCHUMOCTD

Oyenugamsv 3HAUCHUE U3MEPSEMOI
(¢u3nUYeCcKOil BEIMYMHBI KaK CPEHEE
apu(pmeTrnyeckoe Habopa ee 3HaUCHUH,
MOJIYYEHHBIX IPH MPOBEAECHUN
HECKOJIbKMX HE3aBHCHUMbBIX H3MEPEHUIA,
a0COJIIOTHYIO U OTHOCUTEIBHYIO
IOTPEUIHOCTh 3HAYECHUSI 3TON
(bu3NYECKOIl BEIUYUHBI.
Ycemanasnueams e3aumocessu

MEXIy OLIEHKOW 3Ha4YeHUsI (PU3NYECKON
BEJIMYMHBI, OIIPEIETIAEMON

10 pe3yJbTaTaM HECKOJIbKHUX
HE3aBUCUMBIX U3BMEPEHUM, U CPETHUM
apu(pMeTHYECKUM HECKOJIbKUX YNCE
Onepuposams noOHAMUAMU:

CKOpPOCTb, YCKOPEHHUE, CBOOOIHOE
najieHue, 1albHOCTh M0JIETA,
a0COJI0THAs OTPEIIHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAs OTPEIIHOCTD
U3MEPEHHUS.

IIpusooums npumepsvt CBOOOTHOTO

MMaaCHU:A TCI IIPU pa3JIMIHBIX
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KOOPJIMHAT, CKOPOCTH U YCKOPEHUS

MaTepHaHBHOﬁ TOYKH OT BPCMCHU

3HAYCHUSX HAYaJIbHON CKOPOCTH,
MIPU Pa3HbBIX YIJIaX MEX1y HayalbHOU
CKOPOCTBIO ¥ TOPU30HTOM.
Hcnonvzosams pynerKy,
KHHEeMaTH4eckue GopMyJibl,
OMUCHIBAIOIINE ABUKEHUE TEIIA,
OpOIIEHHOTO MO YIJIOM K TOPU30HTY.
Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCHUMOCTH JAJIBHOCTH MOJIETA TENA,
OpOIIIEHHOTO TOPU30HTAIILHO,

OT €ro HayaJabHON CKOPOCTH.
HUccneoosams 3aBUCUMOCTD TaJIbHOCTH
noJjieTa Tena, OpoIIeHHOTO
TOPU30HTAIBHO, OT €r0 HAYAJILHOU
CKOPOCTHU U UHMEPNPemuposams
MOJTYYEHHbIE PE3YIIbTATHI.

Pewamps 3a1a4y Ha onpeneneHue

0 KCTIEPUMEHTATIBLHBIM JJAHHBIM
HA4YaJIbHOM CKOPOCTH Tea,
OpOIIIEHHOTO TOPU30HTAIBHO.
Onpeodensimsb aOCOIIOTHYIO

H OTHOCHUTCJIBHYIO ITOT'PCIHIHOCTD
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1.4  IIpocreiimmue
r€OMETPUYECKUE
U3MEPEHHUS
(camocTosiTeNnbHAsA

pabora)

1.5 TI'paduxu
AKCIIEPUMEHTATBHBIX

3aBUCUMOCTEM.

Mertone! 1 mpreMsbl POBEICHUS
IPSAMBIX U KOCBEHHBIX H3MEPEHUU
reOMETPUYECKUX BEJIMYMH (JIJIMHA,

yTOJ1, TJI0Ia/lb, 00BEM)

['padmueckoe npeacTaBieHue
3aBUCUMOCTEN (PU3NUECKUX

BEJIMYMH APYT OT apyra. JInnelnas

HAYAJIbHOM CKOPOCTH TEJIa,
OpOIIEHHOTO TOPU3OHTATBHO
Onepuposams NOHAMUAMU:
a0COJIOTHAs OTPEIIHOCTD U3MEPEHUS,
OTHOCHUTEJIbHAS TIOTPEITHOCTh
U3MEpPEHHUS.

3Hamob MeTO/bI M IPUEMBI IPOBEJICHUS
MPSMBIX U3MEPEHUA TEOMETPUUECKHIX
BEJTUYMH.

Ipumenamo GopmyIibl

JUJIS1 OTIpeieNIeHUs a0COTIOTHBIX

Y OIICHKW OTHOCHUTEIBHBIX
IIOTrPELTHOCTEN.

Pewamy 3anauy Ha onpeneneHue
iomaan Gurypsl 1 oobema Telna

0 AKCIIEPUMEHTATLHO U3MEPECHHBIM
3HAYCHUSM JIJTHH.

Onpeoename 3Ha4YEHUS] OTHOCUTEIBHBIX
IIOrPEIIHOCTEN B IPOLICHTax
Onepuposams noHamusamu: Tpapuk
3aBUCUMOCTH OJHOM (hU3UUECKOM

BEJIMYUHBI OT IPYIroH, JIMHEWHAs
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['padmueckas
00paboTKa JaHHBIX

(JTeK1s)

3aBUCUMOCTD. YTJIOBOU
KO3 GUIIUEHT U CBOOOTHOE

cllaraéMoe JJMHEMHOMN 3aBUCUMOCTH

3aBHCHUMOCTb, YTI0BOM KO3 PuiineHT
A CBOOOJIHOE cl1araeMoe€ JTUHEMHOMN
3aBHCHUMOCTH, allllPpOKCUMAIINS,
WHTEPHOJISLNSA, SKCTPAITOJISILIHS.
3nams ipaBUIIa TOCTPOCHUS TPa(UKOB
3aBHCHUMOCTEH (PU3UUECKUX BEIUUNH
JpyT OT Jipyra.

Cmpoums rpapuKu TMHEWHBIX
3aBHCUMOCTEHN (PU3NUECKUX BEIIMYNH
ApYT OT pyra.

Ilpumensimo nipaBUIa NOCTPOCHUS
rpadMKOB 3aBUCUMOCTEHN (PU3UUECKUX
BEJIMYMH APYT OT JpyTa.

Ilpusooums npumepsl annpoKCUMAaIIH,
UHTEPIIOJIALNN, SKCTPATIOISALINH.
Ymems mpoBOIUTH pOLIETYPBI
anmnpoKCUMAaIUH, UHTEPIIOJISALIUH,
DKCTPAIOJIALMH.

Onpedensimsb 3Ha4YEHUS YTIOBOTO

ko3 dureHTa 1 CBOOOTHOTO

cjaraeMoro JIMHEHHOM 3aBUCUMOCTH,
OIICHUBATh MX a0COIIOTHEIC
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1.6

O6paboTtka
HEJIMHEHHBIX
3aBUCUMOCTECH:
JIMHEeapu3aIusi,

IIoACHYCT 110 aau

['pacduueckoe npencrapieHue
3aBUCUMOCTEN (PU3NUECKUX
BEJINYMH JIPYT OT Apyra.
Henunerinas 3aBUCUMOCTD

H €C JIMHCApH3alu:id

ITOIPEIIHOCTH.

Yemanaenuseams 63aumoceasu MEXIy
MaTE€MaTUYECKUM MOHATHEM «IMHEHHAs
GYHKIUSA) U TMHEWHOM 3aBUCUMOCTBIO
(¢u3NYECKUX BEMYMH APYT OT Ipyra.
Hccrneoosams u unmepnpemuposamas
rpaduKy TMHEHHBIX 3aBUCUMOCTEH
(bu3nyeCKuX BEIMYUH IPYT OT JIpyra.
Pewamys 3anaun Ha TOCTPOEHUE
JMHENHBIX TPa(pUKOB 3aBUCUMOCTEM
(U3MYECKUX BEJIMYUH APYT OT Apyra
0 3aJJaHHBIM Habopam
HKCIIEPUMEHTAJIbHBIX JaHHBIX,
ONPENENATh 0 MOCTPOEHHOMY TpaduKy
YII0BOM KO3 (ULKEHT U CBOOOJHOE
cliaraeMoe, OLlEHUBaTh UX a0CONMIOTHBIE
Y OTHOCUTENBHBIE IOTPENTHOCTH
Onepuposams nouamusamu.: rpadux
3aBUCUMOCTH OJHOM (pu3nyeckoin
BEJIMYUHBI OT APYrOM, HEJIMHEHHAS
3aBUCUMOCTb, JINHEAPU3ALIHSI

HEJIMHEHWHOM 3aBUCUMOCTH, TIOIIAIb
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noJ1 rpapuxom,
IOCTPOCHHE
KacaTeJIbHBIX

K rpaduky (JeKuus)

o1 rpa koM 3aBHCHMOCTH,
KacatelibHas K rpaduKy 3aBUCUMOCTH
B JaHHOU TOYKE.

3nams npaBUia MOCTPOCHUS TPAPHUKOB
3aBUCUMOCTEH (PM3NUECKUX BEITUINH
JPYyT OT Jipyra, (U3NUeCKHil CMbICIT
IO O] TpadUKOM 3aBUCUMOCTHU
U KacaTeabHOU K TpaduKy 3aBUCUMOCTH
B JITaHHOM TOYKE.

Cmpoumb UCXOTHBIE

Y JIMHEApU30BaHHbIE TpaPuKU
3aBUCUMOCTEN (PM3UUYECKUX BETUYNH
JIPYT OT JpyTra, KacaTeNbHYIO K TpaduKy
HEJIWHENHOU 3aBUCUMOCTH B JJAHHOU
TOYKE.

Ipumensimo nipaBUIa NOCTPOCHUS
rpaMKOB 3aBUCUMOCTEHN (PU3UIECKUX
BEJIMYUH JIPYT OT Apyra.

Onpedensame 3HAYCHUS TIIOIIATN

o1 rpauKOM 3aBUCUMOCTH

Y YIJI0BOTO KO3 puimeHTa

KacaTelbHOH K TpaduKy HeTuHEHHOM
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3aBHCHMOCTH B JaHHOU TOYKE,
OILICHUBATh UX a0COJIOTHBIC
TIOTPETITHOCTH.

Ycemanasnueams 63aumocessu

MEXTy MaTEMaTHIECKUM MTOHSATHEM
«pyHKIHS» ¥ 3aBUCUMOCTHIO
buznyecKuX BEIUYHH IPYT OT JIpyTa.
HUccneoosams u unmepnpemuposamo
rpadvKy HEITMHENHBIX 3aBUCUMOCTEHN
(bu3nyeCKuX BEIMYUH IPYT OT JIpyra.
Pewamy 3anaun Ha TOCTPOEHUE
JMHEapU30BaHHBIX IPAPUKOB
3aBHCHUMOCTEH (PU3NIECKUX BEITUUNH
JpyT OT JpyTra 1o 3aJaHHbIM Habopam
AKCIIEPUMEHTAIbHBIX JaHHBIX,
OTIPEAEIATH IO TOCTPOCHHOMY IpapuKy
YTII0BOM KO3 PUIIMEHT U CBOOOTHOE
cllaraemMoe, OllEHUBATh NX aOCONMIOTHBIE

N OTHOCHUTCJIBHBIC ITIOI'PCIIHOCTH

1.7 W3mepenue 2 PaBHOMEpHOE 1 HEpAaBHOMEPHOE Onepuposams nousmusmu. rpadux
3aBUCUMOCTH MPSIMOJIMHEUHOE JBUKECHUE. 3aBUCUMOCTH OJTHOM (hU3UUYECKOM
KOOPAWHATHI TPAHULIBI Koopaunara, Bpems, CKOpOCTh BEJIMYUHBI OT IPYTOM, HEJIMHEWHAs

43



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.

3aBHCHUMOCTb, JIMHEAPHU3AIUS
HEJIMHEMHOW 3aBUCUMOCTH.

Cmpoumb TMHEapU30BaHHBIN TpapuK
3aBUCUMOCTH (PU3MUECKUX BETUINH
ApYT OT Apyra.

Ipumensimo nipaBUia NOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (HU3HUUECKUX
BEJIMYMH APYT OT JpyTa.

Onpedensimsb 3HaAYEHUA YTIOBOTO

ko3 duireHTa 1 CBOOOHOTO
ciaraeMoro rpaduka JMHEHHOMI
3aBUCUMOCTH, OIICHUBATh

uX a0CONIOTHBIE MOTPELUTHOCTH.
Hccrneoosams u unmepnpemuposams
HEJIMHEHHYI0 3aBUCUMOCTb KOOPAMHATHI
rpaHullbl 00JIACTH HAMOKaHUs Oymaru
OT BPEMCHH.

Hcnonvzosams CEKyHIOMED U PYIETKY
Onepuposams nowamusAMU: CUNA,
nedopmarius, ypyruid THCTEpe3uc.
Ymemw» popmynupoBath 3akoH ['yka,

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

IPEICTABICHUE PAOOTHI CUIIBI

YCTaHOBKY.
Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCUMOCTH JJIUHBI 00BEKTA OT
BEJIMYMHBI IPUIIOKEHHON K HEMY CHJIBI.
Cmpoums HeTUHENHBIN TpaduK
3aBUCUMOCTH (PU3MUECKUX BETUINH
ApYT OT Apyra.

Ilpumensimo nipaBUIa NOCTPOCHUS
rpadMKOB 3aBUCUMOCTEHN (PU3UUECKUX
BEJIMYUH JIPYT OT Apyra.

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

K HEMY CHUJIBI.

Onpedensimp yroy HaKJIOHA
KacaTelbHON K rpauKy HEJIMHEHHON
3aBUCHUMOCTH B JAHHOM TOYKE, TIOIIAb
1o rpaukoM, OLEHUBATh A0COJFOTHBIE
1 OTHOCHUTEJIbHBIE TOTPEITHOCTH ATUX
BEJIMYHH.

Hcnonvzosams CEKyHIOMED

Y TMHAMOMETP.
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1.9

Haxoxaenue maccel
JIMHCUKHU U IIpuoa
C IIOMOIIIBIO
YPaBHOBCIINBAHUA

pbIuara (IpakTUKyM)

AOCOIOTHO TBEPJI0E TEJIO.
BpamarensHoe nBUKEeHUE
TBEPAOTO TeJIa. MOMEHT CHIIBI
OTHOCHUTEJILHO OCH BpPAILICHMUSI.
ITneyvo cuibl. CoXKEHUE CUJL,
MIPUJIOKEHHBIX K TBEPAOMY TEIY.
[lenTp TsKECTH TEna. Y CIIOBUA

paBHOBECHS TBEPAOTO Tena. Peruar

Yemanaenueams 63aumocesnsu

MEX1y onpezesieHueM (Hru3nuecKoin
BEJIMUMHBI «MEXaHUYeCcKasi paboTay

¥ T€OMETPUYECKUM MOHITHEM
«IUIOMIAh MO/ TPApUKOM 3aBUCUMOCTH
BEJIMYMHBI CUJIBI OT BETMUNHBI
nedopmarim)

Onepupogams NOHAMUAMU. MOMEHT
CHJIBI OTHOCHUTEJIBHO OCH BpallleHUs,
IUIEYO CHJIBL, IICHTP TSHKECTHU Tena,
pbIyar.

Ymems hopMyarpoBaTh IPaBUIO
MOMEHTOB, yCJIOBUSI PABHOBECHSI
a0COJIIOTHO TBEPAOTO TEJa, CKIIAIbIBATh
CHJTBL, TIPUJIOKEHHBIC K TBEPJIOMY TEIYy,
coOUpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums ipuMepbl MPUMEHEHHUSI
pBIYAroB.

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH KOOPIUHATHI TOUKH

OIIOPbI YPABHOBCHICHHOI'O pbIdara
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OT BEJTUYMHBI CHITBI, IPUIIOKEHHON

K €ro KOHILY.

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

Ilpumensame nipaBUIIa MOCTPOCHUS
rpadMKOB 3aBUCUMOCTEHN (PU3UUECKUX
BEJIMYUH JIPYT OT JpyTa.
HUccneoosams u unmepnpemuposamso
3aBUCUMOCTH KOOPJMHATHI TOUKH
OTIOPBI YPABHOBEIICHHOTO phlUara

OT BEJTUYUHBI CHJIbI, PUIIOKEHHON

K €T0 KOHITY.

Onpeodensams 110 TpadUKy TUHEHHOM
3aBUCUMOCTH 3HAYCHHS yTIIOBOTO
ko3 duirieHTa 1 CBOOOIHOTO
cJIaraeMoro, OlleHUBaTh a0COJIFOTHEIE
¥ OTHOCHUTEIBHBIC TTOTPENTHOCTH ITUX
BEJTUYMH.

Ucnonvzosams TUHEHKY, a TAKKE
HITPHIL C ACTICHUSIMH JIJI1 U3MEPEHUS
o0beMa.

Pewamw 3anauv 0 paBHOBECUH pblUara
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1.10 HUsmepenue
KoadumeHTa
HHEPreTUUECKUX MOTEPh
IpY OTCKOKE IIapuKa
OT TIOBEPXHOCTH

(TIpakTUKyM)

NMnynbe cUilbl U U3BMEHEHHE
MMITYJIbCA TeNa. 3aKOH COXPaHEHUs
uMnyibca. Kunernueckast sHeprust
MaTepUaAIbHON TOYKH. Teopema

00 U3MEHEHNHN KHHETUYECKON
SHEPIrUM MaTepUaIbHON TOUKH.
[TorenuuanbHbIE

Y HETIOTECHIIMAIbHBIE CHIIBI.
[ToTeHUMabHAS SHEPTHSL.
[TorenuuanbHas SHEPrus Tena

B OJJHOPOJIHOM T'PaBUTALIMIOHHOM
nosie. CBsi3b pabOTHI
HEMOTEHINAIbHBIX CHJT

C U3MEHEHUEM MEXaHUYECKOU
DHEPIUM CUCTEMBI TEN. 3aKOH
COXPaHEHHS] MEXaHUYECKOM
SHEPruu. YNPyrue u Heyrnpyrue
CTOJIKHOBEHHUS. BHYTpeHHsIs

SHEprus Tena

Onepuposams NOHAMUAMU: AMITYJIbC
CWJIbI, UMITYJIbC TE€JNa, KHHETUYECKas
SHEPrusl MaTepUAIbHON TOUYKH,
MMOTEHIUAJIBbHBIE U HEMOTEHIUAJIbHBIE
CWJIbL, IOTEHIINAIbHAS SHEPTUs

(B T.4. TeJ1a B OJTHOPOJTHOM
IPaBUTALIMOHHOM TI0JIE), YIPYTHE

Y HEYNIPYTHE CTOJIKHOBEHUS.

Ymems popmynnpoBaTh 3aK0OH
COXpaHEHUS UMITYJIbCA U TEOPEMY

00 U3BMEHEHUH KUHETUYECKON SHEPTUH
MaTepUaIbHOW TOYKH, 1aBaTh
OINpPENEIICHUE MMOTEHINATbHBIX

Y HEMOTEHIMAIbHBIX CHII;
(bOopMyIMpPOBATH 3aKOH COXPAaHEHUS
MEXaHHYECKON IHEPTUH.
IIpusooums npumepul ciyvaes,
KOTJ]a UMITYJIbC TE€a COXPAHAETCS
WJIM HE COXpaHsIeTCsl, Koraa
MEXaHUYECKasl SHEPTUs CUCTEMBI
COXPaHSETCS WM HE COXPaHsETCH,

YOPYTUX U HEYIPYTUX CTOJKHOBEHHI.
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Hroro no pazneny

20

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH BBICOTHI OTCKOKA IIapUKa
MIOCJIE COYIapEHHUS C TOBEPXHOCTHIO
TOPU30HTAILHOTO CTOJIA OT BBICOTHI
copoca.

Cmpoums TUHEWHBIA U HEJTMHEUHBIN
rpaduK 3aBUCUMOCTU (PU3UUECKUX
BEJIMYUH JIPYT OT JIpyTa.

Ipumensmo nipaBUia TOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3HUUECKUX
BEJIWYWH JPYT OT ApyTa.

HUccnedosams u unmepnpemuposamuo
3aBUCUMOCTH BBICOTBHI OTCKOKA ITaprKa
MOCJIE COYTaPEHUS C TTIOBEPXHOCTHIO
TOPU30HTAJIBLHOTO CTOJA OT BBICOTHI
copoca.

HUcnonvzosams pyneTky.

Pewams 3ana4un 06 aGCOIIOTHO
yOpYTUX U a0COMIOTHO HEYIPYTUX

COYJIapEHHUSIX
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Pa3nen 2. MoJiekyasipHas Gu3uKa 4 TEPMOJIMHAMHKA

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

Oananca. TeruioBoe paBHOBECHE

Onepuposams noHamusAMU: KOJIUYECTBO
TEIUIOTBI, TEINIOEMKOCTD TeJIa, YAeJIbHas
Y MOJISIpHAsl TEIUIOEMKOCTH BEILIECTBA,
TEIJIOBOE PAaBHOBECHE.

Ymems popmynupoBaTh ypaBHEHHE
TEIJI0BOro OajaHca, coOupaTh
HKCIEPUMEHTATIbHYIO YCTAaHOBKY.
IIpusooums npumepul Tei,
0o0J1aTaroNnX OJUHAKOBOU
TEIUIOEMKOCTBIO, HO Pa3JIMYHON
yE€IbHOU TEMI0EMKOCTBIO.
Ipumensamob ypaBHEHHUE TEIIOBOTO
OaaHca 1151 OTMCaHUs MpoIecca
TerIoo0MeHa TBepI0TO TeJa C BOJOM.
Hccneoosams TenooOMeH

MEXKIy TBEPJBIM TEIOM U KUIKOCTSIMH
U UHMEPnpemuposams pPe3yabTaTbl
3THUX OIIBITOB.

Onpedensims TEMIOEMKOCTb TBEPIOTO
TeJa Ha OCHOBAHUH PE3yIhTaTOB

OIIBITOB 11O U3YYCHUTIO TEII000MeHa
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2.2.

N3mepenne
TEMIIEPATYpPBI PYK
JKCIIEpUMEHTATOpA
Y TaBJICHUS, KOTOPOE
MOTYT CO31aTh

€ro JETKue

(MpaKkTHKYM)

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

MEXy TBEPBIM TEJIOM H JKUIKOCTIMH
C pa3HBIMU TEMIIEpATypaMH, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTU U3MEPEHHON BETUYNHBI.
Hcnonvzosams TEpMOMETD.
Yemanasnuseams 63aumocsnzu

MEXTy 3aKOHOM COXPaHEHUS YIHEPTUU
Y YPaBHEHHEM TEIUIOBOTO OajaHca.
Pewiams 3a1aun Ha TpUMEHEHUE
ypaBHEHUS TEIUIOBOTO OajlaHca
Onepuposams noHsamusAMU: JTaBIECHUE,
o0beM, TeMneparypa, KOJIn4eCTBO
BEIIIECTBA, HJcaJIbHbBIN Ias.

Ymempw 3anucpiBaTh ypaBHEHUE
MenpaeneeBa—Kianenpona,
(hopMyIHpOBaTh ra30BbIE 3aKOHBI,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

3Hamb yCTPONUCTBO U MIPUHITUTT paOOTHI
ra3oBOro TEPMOMETPA.

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

TCMIICPATYPHI.

51



2.3.

OddexTuBHbIN

K03 purmeHT
KECTKOCTH CUCTEMBI.
Onpenenenue Mmoaymist
IOnra npoBosoku

C TIOMOIIIBIO phIYara.
Onpenenenue npenaena
ynpyroi nedopmaruu
(IpaKkTUKyM)

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

paBHOBECHS TBEPAOTO Tea. Peruar

Ilpumensamop TUHEWKY U CEKYHIOMED.
Onpeodensame TEMIIEPATYPY U AaBJICHUE
UJICAIBHOTO Ta3a Mo pe3yJbTaTaM
OMBITOB C CAMOJIEIbHBIM ra30BbIM
TEPMOMETPOM.

Hcnonvzosame TUHENKY

Y CaMOJEJbHBIN Ia30BbIil TEPMOMETP.
Yemanasnusams 63aumocessu

MEXy BHEIITHUMHU U BHYTPCHHUMHU
MakponapameTpamu
TEPMOJUHAMUYECKON CUCTEMBI.
Pewams 3a1aun Ha TPUMEHEHUE
ypaBHeHus1 MeneneeBa—Knanelipona
Onepuposams noHamusMu: yupyrue
U Heynpyrue negopmaiim,

npejen ynpyrou negopmariuu,
Moayib FOHra, MOMEHT CHITBI
OTHOCUTEJIBHO OCH BpAIECHMS, IIIEHO
CHWJIbI, pblYar.

Ymems dhopmynupoBath 3akoH ['yka
Ut nepopManiuy pacTsHKeHUS
OJTHOPOJHOT'O CTEPKHS C TOCTOSTHHBIM

MONCPCUYHBIM CCHCHUCM, YCIIOBHC
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paBHOBeCHsI aOCOJIOTHO TBEPJIOTO TENa,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

Ilpusooums npumepwvl ynpyrux

U HEYIIpYyTuX nedopmaliuii, MaTepuaion
C pa3nuuHbIMU Moayisimu FOHra.
Ilpumenams 3akoH ['yka s pacuera
nedopmalum pacTsyKeHUs POBOJIOKH.
HUccneoosams 3aBUCUMOCTD YIJIUHEHHUS
IIPOBOJIOKH OT BEJIMYMHBI
pPaCTATUBAIOIIEH €€ CHJITbI

U UHMeEpNpemupo8ams

MIOJIyYEHHBIE PE3YJIbTATHI,

B TOM YHCJIE JUIsl ONIPEAEIICHUS Ipeaena
yrnpyrou aedopmanuu.

Onpeodensmes monynb KOHra npoBojoku
Ha OCHOBAHHMH PE3YJIHTATOB OIBITOB

MO PACTSKEHUIO MTPOBOJIOKU

C IIOMOUIBIO PA3JIUYHBIX 10 BEIUYHUHE
CHJI, OLICHHUBATh a0COTIOTHYIO

Y OTHOCUTEJIBHYIO MOTPEIIHOCTh

n3MepeHHoro Mmoayiia FOHra.
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2.4.

N3mepenne
Ko3(purmenTa
MTOBEPXHOCTHOTO
HATSDKEHUS METOJIOM

OTphIBa (IIPAKTUKYM)

[IoBEpXHOCTHOE HATSAKEHHUE.
KoadduimenT noBepxHOCTHOTO
HaTspkeHus. Crita MOBEPXHOCTHOTO
HaTsDkeHus. Kamwisipasie
siBJicHus. /laBiieHue

10/ UICKPUBJICHHON ITIOBEPXHOCTHIO

xkunkoctu. opmyna Jlammaca

Hcnonvzosams HEpaBHOILICUUN phIyar
JUISL YBEJMYEHUS CUIIBI U IEPEMEILICHHUS.
Pewamys 3anaun Ha NPUMEHEHUE 3aKOHA
I'yka ns pacuera pacTsKeHUA

Y C)KaTHs CTEPIKHEU

Onepuposams NOHAMUAMU:
MMOBEPXHOCTHOE HATSIKEHUE,
KO3((PUIIMEHT MOBEPXHOCTHOIO
HATSDKCHUS, KAaWUISIPHBIC SIBICHUSL.
Ymems 3anuceiBath HOpPMYITY JUISI CUITBI
MOBEPXHOCTHOTO HATSHKEHUS, (OPMYITY
Jlamutaca nayist onpeneneHns JaBICHUS
MO/ UICKPUBJICHHOM MOBEPXHOCTHIO
KHUJIKOCTH, COOMPATh
AKCIEPUMEHTAJIbHYIO YCTAaHOBKY.
Ilpueooums npumepsbt MOBEPXHOCTHBIX
SIBJICHUW U KaITWJUISIPHBIX SIBJICHUM.
Ilpumensms METOJ OTPHIBA PAMKH

OT MOBEPXHOCTHU >KUJIKOCTH

JUTsl u3MepeHus kodppuuuenra
MMOBEPXHOCTHOTO HATSYKEHUS KUJIKOCTH.

Hcceneoosams 3aBUCHMOCTD BEJTMYHHBI
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2.5.1. OmnpeneneHue TOYKU

POCHI (IPAKTUKYM)

HacelleHHbIE ¥ HEHACHIILICHHBIE
napel. KayecTBeHHas 3aBUCUMOCTD
IJIOTHOCTH U JAAaBJICHUS
HACBIIIEHHOTI'O 1apa

OT TEMIIEPATYPHI,

WX HE3ABUCHUMOCTH OT 00BbEMA

CUJIbI, HEOOXOJMMOM JJIs1 OTPhIBA

OT OBEPXHOCTH BOJIbI IPOBOJIOYHOM
paMKH, OT €€ IIepuMeTpa

U UHMEPNPemupoeams pPe3yJIbTaTbl
ITPOBEJCHHBIX U3MEPECHUM.

Onpeodensamob ko3P purmeHt

IMOBCPXHOCTHOI'O HATAKCHUA JKUAKOCTHU

10 pe3yibTaTaM IMPOBEICHHBIX
WU3MEPEHUH, OIIEHUBATh a0COIOTHYIO
Y OTHOCHUTEIIBHYIO MTOTrPENTHOCTD
U3MEPEHHOMN BEJINYNHBI.
Hcnonv3oeams peryar 1jisi CO3IaHUS
CHJIBI 3aJJaHHOM BEJIMYMHBI.

Pewams 3anauv Ha npuMEHEHUE
(hopMyJIbI 1JIs1 CUJTBI TOBEPXHOCTHOTO
HaTsoKeHUs 1 hopMmyel Jlammaca
Onepuposamb NOHAMUAMU.
HACBIICHHBIA U HEHACBIIIEHHBIN T1ap,
BJIQXKHOCTH BO3/1yXa, aDCOIIOTHAS

W OTHOCHUTEIbHAS BIAKHOCTb.

Ymemwb xauecTBEHHO ONMCHIBATH

3aBUCHUMOCTD IINIOTHOCTH U JaBJICHUA
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HACBIIEHHOT 0 napa. BrnaxxHocTs
BO31IyXa. AOCOIFOTHAs

N OTHOCHUTCJIbHAsA BJIAKHOCTD

HACBIIIIEHHOTO TIapa OT TEMITEPaTYPHI,
UX HE3aBHUCHMOCTH OT 00BbeMa
HACBIIIEHHOTO TIapa, coOupaTh
AKCIIEPUMEHTATILHYIO YCTAHOBKY.
IIpusooums npumepsvl HACHIIIICHHOTO
¥ HEHACHIIIICHHOT O T1apa.
Hccnedosams nipoliecc BuINaACHUS
POCHI TIPH TTOHMKCHUH TEMITEPaTypPhl
BJIQXKHOTO BO3/IyXa

U UHMepnpemupos8ams MOITyUCHHbIE
pPE3YNbTATHI.

Onpedensims 10 OTYYEHHBIM
AKCIIEPUMEHTATLHBIM JTAHHBIM
TEeMITepaTypy TOYKY POCHI, U 3aTEM,
C TIOMOIUIBIO TAOJIHIIBI 3aBUCUMOCTH
JIABJICHUSI HACBIIIEHHOTO 1Mapa BOJIbI
OT TeMITepaTypbl, OTHOCUTEIHHYIO
BJIQXKHOCTH BO3/IyXa, a TAKXKe
a0OCOJIFOTHBIE U OTHOCHUTEJIHHBIC
MOTPEITHOCTH ITUX BEJIMYUH.
Hcnonvszoeams TepMOMETP.

Pewamo 3aJa41 Ha BbIYUCIICHUC
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2.5.2. 3HaAKOMCTBO
C DJIEKTPUYCCKUM
KOHJICHCATOPOM

(TIpakTUKyM)

DneKTpuYeCcKuil 3apsia.
DIEeKTpUUECKOE MOJIE.
HanpsskeHHOCTh M TOTEHIH AT
AIEKTPUYECKOTO NoJist. Pa3HOCTH
NOTEHIIMAJIOB ¥ HAIIPSKEHHUE.
N3mepeHne HanpsKEeHUs.
BonermeTp. Konnencarop.
DIEKTPOEMKOCTh KOHAECHCATOPA.
[TapayutenbHOE

Y MOCJIEA0BATENIbHOE COEANHEHUE

KOHJICHCATOPOB

a0COJIIOTHOM U OTHOCUTEIIBHOM
BJIQKHOCTH

Onepupogamb noHAMUAMU.
AIIEKTPUYECKUI 3apsi, JIEKTPUIECKOE
10JIe, HAIPSHKEHHOCTD U TOTEHIIUA
AIIEKTPUUYECKOTO MOJIs, Pa3HOCTh
NOTEHLUAJIOB U HaNpsKEHUE,
KOHJICHCATOP, ITEKTPOEMKOCTh
KOHJICHCaTopa.

Ymemsb BRIYHCIATH 3apsi KOHAEHCATOpA
0 €0 AIEKTPOEMKOCTH

U HaIIPSKEHUIO, TPUMEHSTh (DOPMYJIbI
JUISL pacyeTa 3JIeKTPOEMKOCTH

IpU NOCIIEA0BATEILHOM

¥ MapaJlJIeIbHOM COETMHEHUHN
KOHJIEHCATOPOB, COOMpPaTh
AIIEKTPUYECKYIO 1IETIb.

IIpusooumsv npumepbi
MOCJIEA0BATEIBHOIO U TAPAJUIETLHOTO
COETMHEHHS KOHJIEHCATOPOB.
Hccnedoeams 3aBUCUMOCTD

HaIIPsAKCHHUA HAa KOHACHCATOPC
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Hroro no pazneny
Pa3nen 3. DiekTpoanHaAMUKA.
3.1. H3ydenue mporiecca
pa3psIKU KOHAEHCATOpa

(TTpaKTUKYyM)

DIIEKTPUYECKNN 3apsI.
DIIEKTPUUECKOE TIOJIE.
HanpskeHHOCTh M TOTEHIMA
AIEKTPUYECKOro noJist. PasHoCTh
NOTEHIMAJIOB U HANIPSLKEHHUE.
O/J1C ucrounrka Toka. I3mepenue

HanpspkeHus. Boaptmerp.

OT €ro AIEKTPOEMKOCTH
U UHMEPNPEemupo8ams pe3yJibTaTbl
ATOTO IKCIEPUMEHTA.

Onpedensims OTHOILLICHUE
ANEKTPUYECKUX EMKOCTEN IBYX
KOHJICHCATOPOB MO0 U3MEPEHHBIM
3HAYCHUSIM HANpSHKCHUS HA HUX,
OLICHUBATh A0COJIFOTHBIE

Y OTHOCHUTEJIbHBIE TIOTPEIIHOCTH
U3MEPSEMBIX BEJIUYHH.
Hcnonbzo6ams BOIBTMETP.
Pewamys 3anaun Ha COEIUHEHNE

KOHJICHCATOPOB

Onepuposamb NOHAMUAMU:
AIIEKTPUYECKUH 3apsifl, STEKTPUUECKOE
M0JIe, HANPSKEHHOCTh U MOTEHIUAI
BJIEKTPUYECKOTO TOJIS, Pa3HOCTh
MOTEHIIMAJIOB M HaNPS)KECHUE,

OJIC nctouHunka ToKa, KOHJIEHCATOP,

QJICKTPOCMKOCTb KOHACHCATOPA,
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KoHaeHcaTop. DIeKTpOEeMKOCTb
KOHJIEHCATOpa. DIEKTPUIYECKOE
conportuBieHue. 3akoH Oma

JUIS1 TIOJTHOM (3aMKHYTOM )
AIEKTPUYECKOM LIETH.
KonnencaTtop B 11e1y MOCTOSTHHOTO

TOKa

AIEKTPUIECKOE COMTPOTUBIICHHUE.
Ymems hopmynupoBats 3akon Oma
JUISL TIOJTHOM (3aMKHYTOM )
AIEKTPUUECKON TETTH, BBIYUCIISTh
3aps] KOHJeHcaTopa

IO €T0 AIEKTPOSMKOCTH

U HAIPsHKEHUI0, COOMpaTh
AIEKTPUYECKYIO IIETIh.

IIpusooums npumepsvi OBEICHUS
KOHJIEHCATOpa, BKIFOUEHHOTO B IICTIH
MOCTOSTHHOTO TOKA.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIbI TOKA OT BPEMEHHU
MIPH pa3psiKe KOHACHcAaTopa

4yepes3 pe3ucTop.

Cmpoums TpaduK 3aBUCUMOCTH CHJTBI
TOKa OT BPEMEHH TPU pa3psiaKe
KOHJIEHCATOpa 4epe3 Pe3ucTop.
Ilpumensams ipaBUIIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PHU3UICCKHUX
BEIIMYUH JPYT OT JpyTa.

Hccnedosamsb 3aBUCUMOCTE CHIIBI TOKA
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3.2.

Onpenenenne
yACJIBHOTO

COIMIPOTUBJICHUA

Cwuia Toka. Hanpspokenue. 3akoH
Oma 11 ydacTka 1eru.

BHGKTpI/I‘—IeCKOC COIIPOTHBJICHUC.

OT BPEMEHU TIPH Pa3psIKe
KOHJICHCATOpa uepe3 pe3ucTop

U UHMEPNpPemupo8ams Ty
3aBHCHMOCTb.

Onpedensims 3NEKTPOEMKOCTh
KOHJICHCATOopa,

BBIpaXKasi €€ 4epe3 yriioBou

ko2 PUITMEHT KacaTeIbHOU K rpaduKy
3aBUCUMOCTH CHJIBI TOKA Pa3psIKu
KOHJIEHCATOpa OT BPEMCHH,

OILICHUBATh a0COJIOTHYIO

¥ OTHOCUTEJIHHYIO MTOTPEUTHOCTD
AIIEKTPOEMKOCTH.

HUcnonvzosams BOTETMETP

U CEKyHJIOMED.

Yemanasnueams 63aumocessu.
Pewamp xauecTBeHHBIE 331291

0 KOHJICHCATOPaX, BKIIOYEHHBIX B IIETTh
MTOCTOSTHHOTO TOKa

Onepuposams NOHAMUAMU:

CHJIa TOKa, HapsOKCHHE,

QJICKTPHUICCKOC COITPOTUBJICHHUC,
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Marcpualia IpoOBOJIOKH

(IpaKkTUKyM)

3aBUCUMOCTB COIPOTUBIICHUS
OJTHOPOJIHOT'O MPOBOAHUKA

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

COIIPOTUBJICHUC BCIICCTBA

yAEITBbHOE COMTPOTUBIICHHE

BEIIECTBA.

Ymems bopmynupoats 3akoH Oma
JUTSl y9acTKa IIETIH, 3aIiChIBATh
dbopMyy TSl 3aBUCHMOCTH
COMPOTHUBJICHUS OJTHOPOTHOTO
MIPOBOJIHUKA OT €r0 JJIMHBI

Y TUTOIIIA/TA TTOTICPEYHOTO CEUCHUS,
coOUpaTh IEKTPHUUECKYIO LIETIb.
Ilpusooums npumepsvi BEIECTB

C Pa3JIMYHBIM yICTLHBIM
COTPOTHUBJICHUEM.

Ipumensmos METOT U3MEPCHHUSI

MaJIbIX AJIEKTPUUECKHUX
COINPOTHUBIICHUU.

Hccneoosams 3aBUCUMOCTD
HaIPSHKEHUS MEXK Ty KOHIIAMH OTpe3Ka
MIPOBOJIOKHU OT JIJTMHBI ATOTO OTPE3Ka

U UHMepPnpemuposams pPe3yabTaTbl
MIPOBEICHHBIX M3MEPEHUH, BEIUHCIISATh
AIEKTPUYECKOE COMPOTUBJICHUE OTPE3Ka

IMIPOBOJIOKH 11O UBMEPCHHBIM 3HAYCHUSAM
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3.3.

N3mepenne
BOJIBT-aMIIEPHOMN
XapaKTEPUCTUKN
IIOJIYIIPOBOJIHUKOBOIO

nuojia (IpakTUKYM)

[TonynpoBoauuku. CoOCTBEHHAs
U TIpUMECHasi TPOBOAUMOCTh
MOJTYTIPOBOTHUKOB.

CaoiicTBa p-n-nepexona.

ITomynpOBOIHUKOBBIN MO

CWJIbI TOKA U HAPSKEHHUS.
Onpeodensams yeIbHOE CONPOTUBICHUE
MaTtepuaa MpoBOJIOKU 10 U3BECTHBIM
JUTMHE, TUaMETPy U CONPOTUBIICHUIO,
OLICHUBATh a0COJIIOTHYIO
Y OTHOCUTEJIBHYIO IMOTPEIIHOCTh
YAEIBHOTO CONPOTUBIICHUS.
Hcnonvzosams MyJIbTUMETP B pEKAMax
BOJIbTMETPA U aMIIEPMETPA, JINHEUKY,
MUKpPOMETD.
Pewamyo 3anaun Ha 3akoH Oma
JUISl y4acTKa I[IENU U Ha 3aBUCUMOCTb
CONPOTHUBJIEHUS OTPE3KA TPOBOJIOKU
OT €ro XapaKTEePUCTHUK
Onepuposams NOHAMUAMU:
MOJIyIIPOBOJHUK, COOCTBEHHAS
Y IIpUMECHAasi NPOBOAUMOCTb,
p-N-tiepexon, NoJIyIpOBOIHUKOBBIN
JIOJI.
Ymemwv 0OBACHATH IPUPOTY
COOCTBEHHOW U TPUMECHOM
IIPOBOJAUMOCTH, CBOMCTBA
p-N-nepexojia, NPUHLIUI JEHCTBUS
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MOJTYIIPOBOTHUKOBOTO JMO/IA,
ero QyHKIIMOHUPOBaHUE

P BKITIOYEHUH B DJIEKTPUICCKYIO IIETTh
MTOCTOSTHHOTO TOKa B TIPSIMOM

¥ B 0OpaTHOM HaIlpaBJICHUH, COOUPATh
AIIEKTPUIECKYIO 11eTIb, YUTATh
MapKUPOBKY MOTYIIPOBOIHUKOBOTO
hi17(e)i ¢:1

IIpusooums npumepsi NCTOIB30BAHUS
MOJIYITPOBOJTHUKOBOTO JTMO/1a

B DJICKTPUYECKUX IICTISIX.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIbI TOKA, TEKYIIErO
4yepe3 MOTYNPOBOTHUKOBBIA TUO,

OT MOJAHHOTO HAa HETO HAMPSKCHUS.
Cmpoumb S3KCHEPUMEHTAIILHO
BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY
(BAX) nomynpoBOAHUKOBOTO IHOAA
MIPH €T0 BKJIIOYCHUH B DJICKTPUUICCKYIO
IETb MTOCTOSTHHOTO TOKA B MPSIMOM

¥ B OOpaTHOM HaIpaBJICHUHU.
Ipumenamo nipaBuiIa MOCTPOCHUS

rpadMKOB 3aBUCUMOCTEN (PHU3UIECKUX
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Hroro no pazuneny
OBLIEE KOJIMYECTBO

YACOB IIO ITPOI'PAMME

34

BEIIWYWH JPYT OT ApyTa.
HUccneoosams BAX

MOJTYTPOBOJHUKOBOTO JINOA,
BKJIFOYEHHOTO B LIETIb NOCTOSIHHOTO TOKA
B IIPSIMOM U B 0OpaTHOM HaIpaBJICHUU
U UHMeEpPNPemupo8ams

3Ty 3aBUCHUMOCTb.

Onpedensims 3NEKTPUIECKOE
COMPOTHUBIICHUE MOTYTPOBOIHUKOBOTO
JMoja TP TaHHOM 3HAYCHUU
HaIpsHKEHUS, OIEHUBATh A0COJIOTHYIO
Y OTHOCUTEIBHYIO MOTPEIIHOCTh

ATOM (PU3NYECKON BETUUMHBI.
Hcnonvzosams BOIBTMETP, aMIIEPMETP,
MEPEMEHHBIN PE3UCTOP, MAKETHYIO
14Ty, MOTYIPOBOIHUKOBBIN JTUO.
Pewamyo 3agaun Ha LeTIH TOCTOSIHHOTO
TOKa MPU HAJIMYUHU B HUX UJEATHLHOTO

Juoga
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11 KJIACC

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

Pasznen 1. DiekTpoamHaMuKa

1.1. OrneHka BEJIUYUHEI 2 MarnautHoe nosne. Bektop
TOPU30HTATIBLHON MAarHATHOW HHAYKIUU. [ IpuHnmn
COCTAaBJISIIOIICH CYIEPIIO3UILIMN MATHUTHBIX IOJIEH.
MAarHUTHOM MHAYKIUA JIMHUY MarHUTHOW UHYKIIAH.
MarHuTHOTO II0JIS MarauTHoOE 1oJe KaTyIKu
3emiu (IPaKkTUKYM) C TOKOM

XapakTepucTUKa AeATEIbHOCTH

00yYaroIINXCs

Onepupoeamb NOHAMUAMU. MAarHUTHOC

10Ji€, BEKTOP MarHUTHOM MHTYKIINH,
JIMHUM MarHUTHON UHTYKIHH.
Ymemwv GopMynupoBaTh MPUHITUIT
CyINEpIIO3UIIMM MarHUTHBIX MOJIEH,
n300paxaTh JUHUA UHAYKIIUU
MarHMTHOTO MOJIsl KATYIIKU C TOKOM,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepvl TPUPOTHBIX
00BEKTOB U TEXHUYECKUX YCTPOUCTB,
SIBJISTFOIIIMXCSI ICTOYHHUKAMU
ITIOCTOSTHHOTO MarHUTHOT'O ITOJIS.
IIpumensmes TPUHIMUII CYNIEPTIOZULIUH
MarHuTHBIX ITOJICH.

Hccnedosams IpOCTPaHCTBEHHYIO

OpUCHTAINIO0 BEKTOPA NHAYKIIUU
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MarHuTHOTO TOJISI, CO3/1aBA€MOI0
Ha OCH COJICHOWJIA IIPH CYNEPHO3ULUU
MarHUTHOTO MOJIsl 3€MJIM U MAaTHUTHOTO
II0JIS1 COJIEHOU/1A, B 3aBUCUMOCTH

OT CHJIBI TOKa B BUTKAaX COJIEHOW]A

U UHMEPNPemupo8ams TOJTy4CHHbIE
pEe3yJbTaTHI.

Onpedensime 1O pe3yJbTaTaM
MPOBEJAEHHOI0 AKCIIEPUMEHTA MOAYJIb
TOPU30OHTAIBHOM COCTABJIISIOLICH
BEKTOpAa MarHUTHON MHIAYKIIUH
MarHMTHOTO MOJis 3eMJIH, OIIEHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENIHOCTh U3MEPEHHOM (pr3nyecKomn
BEJINYMHBI.
Hcnonvzoeams KOMIIAC, COJICHOU,
71ab0paTOPHBIN OJOK MUTAHUS,
TPaHCIIOPTHUP.
Pewams 3anaun Ha npuMEeHEHUE
MPUHIIUATIA CYTIEPIIO3UITUN MAarHUTHBIX

OJIEN
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1.2.

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

(IpakTUKyM)

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

I10JIC MOCTOAHHOI'O MarHuTa

Onepuposams noHamusAMuU: MarHUTHOE
10Jie, BEKTOp MarHUTHON MHIYKIINH,
JIMHUW MarHUTHOM MHAYKIUH.

Ymemwb n300paxats TMHUA UHAYKIIUN
MarHUTHOTO TOJISI TOCTOSTHHOTO
MarHuTa, coOuparh
HKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpugooumys npumepsl TPUPOTHBIX
O0OBEKTOB U TEXHUUYECKUX YCTPOUCTB,
SBIISIOIINXCSI HCTOYHUKAMH
MOCTOSTHHOTO MarHUTHOTO TOJIS.
Ipumensamos cMapThoH

C MPeAyCTaHOBJIEHHBIM ITPOTPAMMHBIM
oOecrieueHrneM sl U3MEpEHus
BEJIMYMHBI MArHUTHOT'O TIOJISI, paBUia
NOCTPOEHUS IpaKOB 3aBUCUMOCTEMN
(u3znyecKux BEIUYHMH JPYT OT JIpyra.
Hccneoosams 3aBUCUMOCTD BETHYHHBI
MarHUTHON MHIYKIIUM MarHUTHOTO
10JIsl TOCTOSTHHOTO MarHuTa

Ha €ro NPOAOJIbHON OCH CUMMETPUHU

OT paCCTOAHHA MCIKAY HCHTPOM
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1.3.

HaOaronenue
MarHUTHOTO
rUCTepe3uca

(IpakTUKyM)

MarnautHoe nose. Bekrop
MAarHMTHOM MHAYKLIUU. JIMHUK
MAarHMTHOM MHAYKIMA. MarauTHoe
I10JI€ KAaTYLIKH C ITOCTOSIHHBIM

TOKOM. MaramuTHOE moJie

MarHuTa ¥ TOYKOM U3MEPEHUN

U UHMepnpemupo8ams MOJITyYCHHBIE
pe3yNbTaTHI.

Cmpoums 3KCTIEPUMEHTAIEHO TpaduK
3aBUCUMOCTH MOJYJISI MATHUTHOM
UHAYKIUY MarHUTHOTO MOJIS
IOCTOSIHHOI'O MarHuTa

Ha €ro MPOAO0JIbHON OCU CUMMETPUHI
OT PacCTOSTHUS MEXAY LEHTPOM
MAarHuTa v TOYKOU N3MEPEHUN

(c yueToM aOCOIIOTHBIX MOTPEIIHOCTEM
U3MEPEHHBIX (PU3NUECKUX BEIUYMH).
Hcnonvzoeams NTUIHHAPUYECKUAN
IIOCTOSIHHBI MArHUT, JINHEUKY.
Pewams 3anaun Ha IpUMEHEHNE
IPUHIIMIA CYNIEPIIO3ULUN MAarHUTHBIX
noJsien

Onepuposams noHsmuaMU: MAaTHUTHOE
1oJie, BEKTOP MarHUTHOM MHIYKIUH,
JMHUU MarHUTHOW MHIYKIUH,
(eppoMarHeTK, MarHUTHBIN

THCTEPE3NC.
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B BemecTse. DeppoMarHeTrku.

MarauTHbIN TUCTEPE3UC

Ymemwb n300paxats TMHUA UHAYKIIUU
MarHUTHOTO TIOJISI KaTYIIKU

C MOCTOSIHHBIM TOKOM, OOBSACHATH
ABIIeHUs (heppoMarHeTu3Ma

Y MarHUTHOTO THCTEpE3Uca, COOMpaTh
HKCIEPUMEHTAIILHYIO YCTAHOBKY.
IIpusooums npumepsbt MaTEpUaOB,
obnagaromux GpeppoMarHuTHbIMU
CBOWCTBaMHU.

llpumenamos cMapTdoH

C MPEAYCTaHOBJIEHHBIM NIPOTPAMMHbBIM
oOecrieyeHrneM JIsl U3MEpEeHus
BEJIMYMHBI MATHUTHOTO TIOJISI, TIPaBUjIa
OCTPOEHUs rpa)KOB 3aBUCUMOCTEH
(u3znYecKuXx BEIUYHUH JPYT OT JIpyra.
Hccnedosams 3aBUCUMOCTD BETMUMHbI
MarHUTHOM MHIYKIIUM MarHUTHOTO
1oJisg BOJIM3H TOpIia KaTyIIKH

C TMOCTOSIHHBIM TOKOM, HAMOTAHHOM

Ha (eppOMarHUTHEIN CepACUHUK,

OT CHJIBI POTEKAIOIIETO Yepe3 KaTyIIKy

TOKA U UHMEPnpemuposeamas
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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-MaIlliuHa (reHepaTop

MOCTOSTHHOTO TOKa)

MOJTYYCHHBIC PE3yIbTAThHI

KaK HaOJI0/ICHHE MAarHUTHOTO
rucTepesuca.

Cmpoumsb 3KCTIEPUMEHTAIBHO TpaPuK
3aBUCUMOCTH MOJTYJISI MAaTHUTHOM
WHIYKITUY MAaTHATHOTO TIOJISI KaTyIIIKH
¢ peppOMarHUTHBIM CEPACYHUKOM

OT CHJIBI MPOTEKAIOIIETO Yepe3 KATYIIKY
TOKa (C y4eTOM aOCOJIFOTHBIX
MOTPEIIHOCTEN N3MEPEHHBIX
(U3UYECKUX BEJIUYUUH).
Hcnonvzosamsb 1abOpaTOPHBII
UCTOYHUK MTUTAHUS

Onepuposams nNOHAMUAMU: CUATIA
Amrepa, 3JIEKTPOJIBUTATENb,
JTMHAMO-MaIlIMHA.

Ymems onpenensit MOLYJIb

U HalpaBJICHUE CUJTBI AMIIepa.

3nampb UCTOPUIO U300PETCHUS
AICKTPOJIBUTATEIS

Y COBEPIIIEHCTBOBAHMUS

€ro KOHCTPYKIMHU, YCTPOHCTBO
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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-MaIlliuHa (reHepaTop

MOCTOSTHHOTO TOKa)

Y IPUHLAII JEUCTBUS
JIEKTPOABUTATENS IIOCTOSIHHOTO TOKA
Y TMHAMO-MAILVHBI.

IIpusooumys npumepsvl IPUMEHEHUS
JIEKTPOABUTATENS IIOCTOSIHHOTO TOKA
Y JUHAMO-MAIlIAHBI.

Onpedensime HaNPABIICHUE BPAIICHUS

SAKOPA SJICKTPOABUTATCIIA IIPHU 3a IdaHHOM

HaIpaBJICHUH MPOTEKAHUS
AJIEKTPUUECKOTO TOKA B OOMOTKaX
CTaHUHBI.

Pewams 3anaun o a3nexkTpoaBUraresne
IOCTOSIHHOI'O TOKAa ¥ IMHAMO-MAILINHE
Onepuposams nNOHAMUAMU: CUATIA
AmMriepa, 3JIEKTpOoABUTaTellb, JUHAMO-
MaIIHa.

Ymems onpenensit MOLYJIb

Y HalpaBJICHHE CUIIbI AMIIepa,
coOupaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepvi TPUMEHEHUS

QJICKTPOABUTATCIIA IIOCTOSAHHOI'O TOKA
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Hroro no pazneny

10

U JIMHAMO-MAaIlIUHBI.
IIpumensims TEOPETUYECKUE CBEACHUS
00 3JeKTpOIBUraTese MOCTOSHHOTO
TOKa U O TUHAMO-MaIlIMHE

JUTs1 OOBbSICHEHHMSI IPOBOIUMOTO
JKCIIEPUMEHTA.

Hccneoosams nBe 3aBUCUMOCTH:

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

2) BEJIMYMHBI HANPSDKEHHMSI, TIOJaHHOTO
Ha DJIEKTPOABUTATEb,

OT YaCTOTHI €r0 BpallleHUs

1 MEXaHWYECKON HATPY3KH €T0 Baja

U UHmMepnpemupo8amy 1MOIyYEHHbIE
pEe3yJbTaTHhI.

Hcnonvzosams 31€KTPOMOTOD,
71a060paTOPHBIN UCTOYHUK MTUTAHUSA,

peocTar, MyJIbTUMCTP
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Pasznea 2. Kosie0anus v BOJIHBI.

2.1.

N3ydenue 3aBUCUMOCTH
nepuojia KojaeoaHui
JIMHEN KU

Ha TAJIAHAPUIECKOU
MMOBEPXHOCTHU

OT pajuyca ee

KPUBH3HBI (TPAKTUKYM)

I"apMoHnyeckue KoiaeOaHms.

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

MAaTCMAaTHYCCKOI'O MasiTHHUKA

Onepuposamsb NOHAMUAMU.
rapMOHHYECKHUE KOJIeOaHus,

MepUOJ U YaCTOTa KOJIeOaHH.

Ymemw 3anuchIBaTh

U UHTEPIIPETUPOBATh YPABHEHHUE
rapMOHUYECKHUX KOJICOaHUN, TPUMEHSITh
3aKOH COXpPAHEHUS YHEPTUU

JUISL KOJieOaTeIbHbIX MPOIIECCOB,
coOHpaTh IKCIEPUMEHTATBHYIO
YCTAHOBKY, OOBSICHATH POJIb MaJIOCTH
aMIUTATYbI KOJICOaHMIA.

IIpusooums npumepol KoaeOaTEIbLHBIX
IIPOIIECCOB.

Dopmynuposams TUTIOTE3Y O XapaKTePe
3aBUCUMOCTH TIEPHOJIa KoJIeOaHUi
JIMHEWKW HA TWJIUHIPUYECKON
MTOBEPXHOCTH OT painyca €€ KPUBU3HBI.
Hccneoosams 3aBUCUMOCTH TIEpHOJia
KoJIcOaHUM TUHEHKHU

Ha HWIMHAPUYECKON MOBEPXHOCTH

OT paauyca €€ KpUBU3HbI
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2.2.

N3yuenue 3aBUCUMOCTH

aMIUTATYbI KOJIEOaHUM

I"apmonuyeckue koyieOanusl.

AMIUIMTY1a, IEPUOJ U YACTOTA

U UHMEPNPemupo8ams TIOITYICHHYIO
3aBHCHUMOCTb.

Cmpoums TpauK 3aBUCUMOCTH
nepuojaa koyueOaHuil IMHEHKH

Ha [TUIHHIPHYECKON TOBEPXHOCTH
OT pajyca ee KPUBU3HbBI

" JIMHCAPU30BLIBATDL 3TY 3aBUCUMOCTD

(c yueToM abCOIIOTHBIX TOTPEMIHOCTEN

u3MepsieMbIX GU3NYECKUX BEJIMYUH).
IIpumensams nipaBUIIa MOCTPOEHUS
rpaMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYMH JPYT OT JIpyra.
Hcnonvszoeams TNHENKY, CEKYHIOMED.
Yemanaenusams 63aumoceasu
MEXy KHHEMaTHYECKUM,
JTUHAMUYECKUM U SHEPTreTUYECKUM
OMHCAaHUEM TAPMOHUYECKUX
KOJIeOaHMIA.

Pewams 3anaun Ha rapMOHUYECKUE
KoJIe0aHus

Onepuposams NOHAMUAMU

rapMOHHMYECKHE KoJeOaHusl,
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MPYXKUHHOTO MasiTHUKA
OT BPEMEHH

(TIpakTUKyM)

KOJ1e0aHuM.
[TonsATHE 0 3aTyxaromux

KOJICOAHUSX.

aMIUIUTY/1a, TIEPUOJI U YacTOTa
KoJIeOaHmi, 3aTyXaHue KoJieOaHUH.
Ymemwb 00BACHATH 3aTyXaloUINe
KOJIe0aTENIbHBIE MTPOLIECCHI C MTO3ULIUN
3aKOHA U3MEHEHUS MEXAaHUYECKOU
SHEPruu, cooupaTh
AKCIIEPUMEHTAJILHYIO YCTAHOBKY.
IIpusooums npumepwvl 3aTyXaronmx
KOJIeOaTEIbHBIX MPOIECCOB.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMILUTATYbI KOJIeOaHUH
MPYKUHHOTO MasSTHHKA OT BPEMEHU
PV HATMYUH 3aTyXaHUS.

Cmpoumbs rpaduk 3aBUCUMOCTH
aAMIUTUTY/IBI 3aTyXalOIMNUX KOJIeOaHmit
MasTHUKAa BPEMEHH 1 JINHEAPHU30BHIBATh
ATy 3aBUCUMOCTH (C YUYETOM
a0COJIIOTHBIX MOTPELUTHOCTEH
U3MEPSEMbIX (PU3MUECKUX BEJTUYNH).
IIpumensims ipaBuUIa MOCTPOCHUS

rpadMKOB 3aBUCUMOCTEHN (PU3UYECKHUX

BEJIMYUH APYT OT APYyra.
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2.3.

N3mepenne akTMBHOTO
Y PEAKTUBHOI'O
COINPOTUBIICHU
KaTyLIKA
UHIYKTUBHOCTH

(TIpakTUKYM)

IlepemeHHBIN TOK. AMIUIUTYJHOE U
JNEUCTBYIOIIECE 3HAYCHHUE CUJIBI TOKA
1 HanpspkeHus. CHHYCOMIaIbHBIN
IIepEeMEHHBIN TOK. Pe3ucrop,
KOHJICHCATOp M KaTyIIKa
UHAYKTUBHOCTH B LIETIH
CUHYCOUJAJIBHOTO IIEPEMEHHOTO
TOKA. AKTUBHOE U PEAKTUBHOE
(EMKOCTHO€ U MHIYKTUBHOE)

CONPOTHUBIICHUE

Hccnedosams 3aBUCUMOCTD aMILTUTY b
3aTyXawNMX KoJeOaHl MasTHUKA

OT BPEMEHU U UHMePNpemuposams
3Ty 3aBHCUMOCTb.

Hcnonvszoeams TUHENKY U CEKYHIOMED
Onepupogams NOHAMUAMU:
TIEPEMEHHBIN TOK, AMIUTUTYIHOE

Y JICUCTBYIOIIEE 3HAUCHUE CUJITBI TOKA
Y HaIPsDKEHUSI, CHHYCOUIQJIbHBIN
NEePEMEHHBIN TOK, aKTUBHOE,
PEaKTUBHOE, EMKOCTHOE U MHYKTUBHOE
CONIPOTHUBJICHUE.

Ymemsb 00BACHATH IOBEICHUE
pe3ucTopa, KOHJIEHCATOpa U KaTYyIIKH
WHIYKTUBHOCTH, BKJIFOUEHHBIX B IIETIh
CHUHYCOUJIAJILHOTO MEPEMEHHOT0 TOKa,
CcOOUPATH DJIEKTPUUYECKYIO 1IETh
(mocneaoBaTeNbHO COSAUHEHHBIC
PE3UCTOP U KATYIKa MHIYKTUBHOCTH,
MOAKJIFOUCHHBIE K TEHEPATOPY).
IIpu6ooums npumepsl TPUMEHEHUS

PCAKTHUBHBIX 3JICMCHTOB B LICIIAX
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IEPEMEHHOTO TOKA.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMILUTATYIbI HAMIPSDKEHUS
Ha PE3UCTOPE OT YaCTOTHI ITOJaBAEMOTO
Ha BXOJI IIENH ITIEPEMEHHOTO
HAIPSHKCHUS TTOCTOSTHHON aMIUTUTY/IbI.
Cmpoums rpadyK 3aBUCUMOCTH
aMIUTATYbI HAPSHKEHUS Ha PE3UCTOPE
OT YaCTOTHI IIOJaBAEMOI0 Ha BXO/I LICTIH
MIEPEMEHHOTO HAIIPSHKEHUS TIOCTOSTHHOM
aAMIUTATYBI (C Y4ETOM aOCOJIFOTHBIX
MOTPEIIHOCTEN U3MEPSIEMBIX
(bu3MUEeCKUX BETUYNH).

llpumensame nipaBUIIa MOCTPOCHUS
rpadKOB 3aBUCUMOCTEH (PHU3HUIECKUX
BEJIMYMH JIPYT OT JApYyra.

Hccneoosams 3aBUCUMOCTD aMIUTATYABI
HATPSHKCHUS Ha PE3UCTOPE OT YaCTOTHI
0aBaeMOro Ha BXOJI IICTTH
MIEPEMEHHOTO HAIPSKEHUS MTOCTOSTHHOM
aAMIUTATYbl U UHMEPNPEeMUpo8ams

MOJIYYEHHYIO 3aBUCUMOCTb.
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2.4.1. Bseneuune
B DKCIIEPUMEHTAITHHYIO

aKyCTHUKY (JICKIIHS)

MexaHuvecKre BOJIHBI, YCIOBHS
ux pacnpoctpanenus. [lonepeunsie
Y TIPOJ0JIbHBIE BOJIHEL. [lepuop,
4acToTa, CKOPOCTh
pacnpoCTpaHEHUs U JJIMHA BOJIHBI.
OtpaxeHune, NpeaoMiIeHuE,
UHTEpPEPEHLMS U AUPpaKIus
BOJIH. 3BYK KaK ME€XaHU4eCKas
BosHA. CKOPOCTH 3BYKA.
I'poMmkocTh 3ByKa. BeicoTa TOHA.

Ob6epronnl. TeMOp 3ByKa

Onpedensimb aKTUBHOE COITPOTHUBIICHHE
KaTyIIK{ UHTYKTUBHOCTH

(IO HU3KOYACTOTHOM 00acTH rpaduka)
Y UHIYKTUBHOCTH KaTYIIKU

(10 BRICOKOYACTOTHOM YacTh Tpaduka).
Hcnonvzoeams reHEPATOpP HUBKOU
4acTOThI, OCUUIUIOrpad WU BOJIBTMETP
NEPEMEHHOTO HANPSKEHHUS.

Pewams 3anaun Ha ey NEPEeMEHHOTO
TOKa C PE3UCTOPAMU, KOHJIEHCATOPAMHU
U KaTyIIKaMU UHAYKTUBHOCTH
Onepuposamv noHAMUAMU:
MeXaHU4ecKasl BOJIHa, MepUo,
4acTOTa, CKOPOCTh PaCIPOCTPAHEHHUS

U JIJTUHA BOJIHBI, OTPaXKEHUE,
npesioMieHue, uHTephepeHus

U 1UQpaKus BOJIHbI, 3BYK, CKOPOCTb,
IPOMKOCTb, BBICOTa TOHA, 00EPTOH

U TeMOp 3BYyKa.

Ymems 0OBACHSTH pa3inyue MEXIy
MOTIEPEYHBIMH U MTPOJOJIBbHBIMU

BOJIHAMM.
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3name GopMyITBl, CBA3BIBAIOIINE
CKOPOCTb, IIEPUOJI, YACTOTY U JITTUHY
BOJIHBI, TPOCTEUIITNE METO IbI
UCCJIeIOBAHUS 3BYKOBBIX CUTHAJIOB.
1Ipusooums npumepst 3BYKOB pa3HOM
T'POMKOCTH, BBICOTHI TOHa U TeMOpa,
SABJICHUM OTPayKEHHUSI, IPETOMIICHUS,
UHTEpPEPEHINH U TU(PPAKLIIUHA BOTHBI.
Onpeodensams Ha CIyX 3BYKHU BBICOKUX
Y HU3KHUX 4aCTOT, TOHAJIBHBIE 3BYKH
1781137158

Pewamo 3aJa49M O 3BYKOBLIX BOJIHAX

2.4.2. OcmumiorpamMma 1 [Tepuon, yactora, CKOPOCTh Onepuposams NOHAMUAMU. BBICOTA
Y CTIEKTP TJIACHBIX pacnpoCTpaHEHUs U JJIMHA BOJIHBL.  TOHA, 00€PTOHBI, TEMOP 3BYKa, CIIEKTP
3BYKOB (ITPaKTUKYM) CkopocTb 3ByKa. [ pOMKOCTB 3ByKa. 3BYyKa, OCIUJIJIOTpaMMa.
Bricora Tona. O6epronsl. TemOp Ymems 00BACHATH, Kakasg UHPOpMaLUs
3ByKa. CeKTp 3ByKa COJIEPKUTCS B OCIIIIIJIOTpamMMe,

a Kakasl B CIIEKTpe, COOMpaTh
JKCINEPUMEHTAIIBHYIO YCTAaHOBKY.
IIpuooumys npumepsl IPUPOAHBIX
IPOLIECCOB U TEXHUYECKUX YCTPOUCTB,

KOTOPBIE TEHEPUPYIOT TOHAJIbHBIE
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3BYKH M IIYMBI, UX OCHUJUIOTPAMM

U CIIEKTPOB.

Ipumensime 111 NOTYYEHUS
OCLIJIJIOTPaMM U CIIEKTPOB 3BYKOB
IIEPCOHAIBHBIN KOMIIBIOTED

¢ MUKpO(GOHOM WK cMapT(oH

C IIPEAYCTaHOBJIEHHBIM ITPOrPAMMHBIM
o0ecreyeHneM.

Dopmynuposams TUNIOTE3Y O XapaKTepe
OCIIJIJIOTPAaMM U CHIEKTPOB PA3THYHBIX
3BYKOB.

Hccneoosams oCIMILIOTPAMMBI

U CIIEKTPbI PA3JIUYHbIX TJIACHBIX
3BYKOB OJIU3KHX YaCTOT

U UHMepnpPemuposams TH
OCLIWJIJIOTPAMMBI U CIIEKTPBI.
Onpeodensms MO OCHILIOTPaMMaM

U CIIEKTpaM aMILTUTY/Ibl 3BYKOBBIX
BOJIH, YACTOTHI UX TOHOB U 0OEPTOHOB,
OLICHUBATh A0COJIOTHBIE

Y OTHOCUTEJbHBIE TOTPEITHOCTH

N3MCPCHHBIX (1)I/ISI/IIICCKI/IX BCJIINYHH.
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2.5.1. Crosune MEXaHUYECKHUE

BOJIHBI (JICKITHS)

Crosiuas MexaHUYECKasl BOJIHA
KaK CymMMa JIByX BOJIH, O€TryIIux

B IIPOTHUBOIIOJIOKHBIX
HanpasieHusx. [lonepeunsie

Y TIPOJIOJIBHBIE CTOSIYME BOJIHBI.
Ilepuon, yacToTa, CKOPOCTH
pacupoCTpaHEHUs U IIMHA CTOSAYEH
BOJIHBL. ¥Y3JIbl U IIyYHOCTH.
BimsiHue rpanun oqHOMEPHOM
cpeabl Ha POPMHUPOBAHUE CTOSTUUX
BOJIH. P€30HaTOpBI C OTKPBITHIMU
Y 3aKpBITBIMU KOHIIAMH. Y CIIOBUS
0o0pa30BaHMsl CTOSYMX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHOI TOH ¥ 0OEPTOHBI

CTOSTYEN 3BYKOBOM BOJIHBI

Yemanasnusams 63aumocsnzu
MEKTy TPOMKOCTBIO 3BYKa U BUJIOM
OCLMJUIOTPaMMBI; MEKy BBICOTOU
TOHA (TeMOPOM 3ByKa) U BUIIOM
CIIEKTpa

Onepuposams nOHAMUAMU: CTOSTYAS
BOJIHA, y3€J1 U IIyYHOCTh CTOSIYEH
BOJIHBI, OCHOBHOM TOH M 00€pTOH
CTOSYEU 3ByKOBOW BOJIHBI.

Ymems 0OBACHATH yCIOBUS
00pa30BaHMs CTOSYUX 3BYKOBBIX BOJIH
B PA3JIMYHBIX PE30HATOPAX, IPUHIIHI
JEUCTBUS KAMEPTOHA.

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

C JUIMHOW pe30HaTOpa U CKOPOCTHIO
3BYyKA.

IIpusooums npumepovl 3BYKOBBIX
PE30HATOPOB.

Pewams ipocreniue 3agauun

0 CTOAYHMX 3BYKOBBIX BOJHAX
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2.5.2 V3yueHue criekTpa
3ByKa JINHEIHOTO
pe3oHaropa

(IpakTUKyM)

OCHOBHOM TOH 1 00E€PTOHBI

CTOSYEH 3BYKOBOW BOJIHBI

Onepuposams nowsasmusAMuU: OCHOBHOU
TOH U 00E€PTOHBI CTOSIYEN BOJIHBI,
TeMOp 3BYyKa, CIIEKTp 3BYKa.

Ymemwb 00bACHATD, Kakast HHPOpMALIHS
COJIEPIKUTCS CIIEKTPE 3BYKOBOM BOJIHBI,
coOupaTh FIKCIEPUMEHTAIIBHYIO
YCTaHOBKY.

IIpugooums npumepsvl TAHESHHBIX
3BYKOBBIX PE€30HATOPOB.

Ipumename 11 IOJTy4EHUS 3BYKOB
caMo/JIeIbHBIN aKyCTUYECKUI pe30HaTOP
(mpoOUpKyY, YACTUYHO 3aIIOTHEHHYIO
BOJIOI), @ 17151 IOJIyYEHHS CIEKTPOB
3BYKOB — IIEPCOHATBHBIA KOMITBIOTEP

¢ MUKpO(OHOM U cMapTHOH

C IIPelyCTAaHOBJICHHBIM MPOTrPaMMHBIM
00eCreYeHUEM.

Dopmynuposams TUIIOTEIY O XapaKTepe
3aBHCHUMOCTEI 4aCTOTHI OCHOBHOTO
TOHA U IEPBOr0 00EPTOHA 3BYKOBOM
BOJIHBI OT JIJTMHBI pe30HATOpA.

Cmpoumb nTuHeapu30BaHHbIE TPapuKU
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3aBHCHUMOCTEH 4aCTOTHI OCHOBHOTO
TOHA U TIEPBOT0 00EPTOHA 3BYKOBOI
BOJIHBI OT BBICOTHI BO3JIYIIIHOTO CTOI0A
B NPOOHUPKeE (C yueToM abCOTIOTHBIX
TIOTPEITHOCTEH U3MEPSIEMBIX
($u3NYECKUX BETUYHH).

Ipumenamo ipaBUIIa TOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH APYT OT ApyTa.
Hccneoosams Tpaduk 3aBUCUMOCTEN
9acTOTHl OCHOBHOTO TOHA U TIEPBOTO
00epToHa 3BYKOBOW BOJIHBI OT BHICOTHI
BO3JIYIIIHOTO CTOJIOA B MPOOUpPKE

U UHMepnpemuposams 3TU rpaduKH.
Onpeodensamsb CKOPOCTh 3ByKa B BO3yXe
1o rpadukam 3aBUCUMOCTEH 9aCTOTHI
OCHOBHOTO TOHA M NEPBOT0 00EpTOHA
3BYKOBOM BOJIHBI OT BBICOTHI
BO3JIYIIIHOTO CTOJI0A B TPOOUPKE,
OLICHHMBATh A0COJIOTHYIO

¥ OTHOCUTEIBHYIO TIOTPEITHOCTh

U3MEPEHHOUN (PHU3UYECKON BETMUNHBI
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2.6.1.

N3mepenne nokasarens
IIPEJOMIICHUS
IIOCKONapasuIeIbHON

IJIACTUHBI (IPAKTUKYM )

JIyu cBeta. OTpakeHHE CBETA.
3aKOHBI OTPAKEHUS CBETA.
[Ipenomnenue cBeta. 3aKOHBI
npeaoMiIeHus cBeTa. AOCOIIOTHBIN
MOKa3aTesb MPEIOMIICHHUS.
OTHOCHUTENIbHBIN TOKA3aTENb

IMPCIIOMIICHUA

Onepupogsams noHAMuUAMU: JIy4 CBETA,
OTpaXEHHE CBETA, IIPEJIOMIICHHUE CBETA,
a0COIIOTHBIN M OTHOCUTEIbHBIN
MOKa3aTelb MPEIOMIICHUS.

Ymemwv GopMyaupoBaTh 3aKOHBI
OTPaXKCHUS CBETA, 3aKOHBI
PEJIOMJIEHUS CBETA, COOUPATh
AKCIIEPUMEHTAIILHYIO YCTAHOBKY.
1Ipusooums npumepvl ONTUIECKUX
SIBJICHUM, B KOTOPBIX HAOIFOAAIOTCS
SIBJICHHSI OTPKCHHSI U TIPEIIOMIICHUS
CBeETa.

IIpumensams 3aKOHBI TPETOMIICHUS
CBeETa.

Cmpoumbs X011 Ty4dent

P NPEJIOMJICHUU CBETa

Ha MMOBEPXHOCTH.

Hccneoosams n3MEHEHNE
HaIpaBJICHUS JIyda CBETa, MaJar0IIeTo
Ha OOKOBYIO MIOBEPXHOCTb

HHOCKOHapaHHCHBHOﬁ IIJTaCTHUHBI,

B 3aBUCUMOCTH OT yI'JIa IMaACHUSA
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2.6.2 VI3mepenwue mokasarems
MIPETOMIICHUS TIPU3MBI
10 MUHUMAJIBHOMY YTy
OTKJIOHEHHMS JTa3€PHOTO

ay4da (MpaKTUKYM)

[Ipenomiienue cBeta. 3aKOHBI
npeaoMiIeHus cBeTa. AOCOIIOTHBIN
MOKa3aTelb MPEIOMIICHUSI.
OTHOCHUTENBbHBIN TOKA3aTENh
npenomiuenus. [Ipusma.

[Ipenomirstromnii yroa npu3msl

U UHMEPNPemupo8ams TOJTy4CHHbIE
pe3yNbTaThI.

Onpedensims IOKa3aTeNb MPEIOMIICHUS
MaTepHalia MI0CKonapaieIbHON
IUTACTUHBI, OLICHUBATh A0COJIIOTHYIO
Y OTHOCUTENBHYIO MTOIPEIIHOCTh
U3MEPEHHON (PU3UYECKON BETUIHHBI.
Hcnonvzosams Na3epHyIO YKa3Ky,
JIMHEUKY.

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

Y OTHOCUTEIBHBIN NOKa3aTEh
MPEIOMIICHHUS, TPETOMIISFOIIHNMN Yol
MIPU3MBI.

Ymems paccuuThIBaTh MUHUMAJIBHBIN
YTOJI OTKJIOHEHUS Jy4a TPEYroJIbHOM
PaBHOCTOPOHHEN MPU3MOI1, COOMPATH
AKCIIEPUMEHTAIIbHYIO YCTaHOBKY.
IIpusooums npumepst ONTUIECKUX
pUOOPOB, B KOTOPBIX TPUMEHSFOTCS

MPEITOMIISIOLIME TTPU3MBL.
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Ipumenamo 3aKOHBI TPETOMIICHUS
CBeTa.

Cmpoums X011 Jy4eil B TPEYroJIbHOM
PaBHOCTOPOHHEH MPU3ME B CIIydae
IPOM3BOJIBHOTO HAMPABICHUS MMaCHUS
Jyya ¥ B CIydya€ MUHUMAJIBLHOTO yria
OTKJIOHEHHUS JTyya.

Hccnedosams 3aBUCUIMOCTB yTiia
OTKJIOHEHHUSI JTyda TPEYroJIbHOU
PaBHOCTOPOHHEW MPU3MOUN

OT HaIMpaBJICHUs TAJAIOIIEro JIyda

U UHMEPNPemupo8ams TOJTy4YCHHbIE
pe3yJIbTaThl.

Onpedensims 10 TIOTYYEHHOMY
3HaYEHUI0 MUHUMAJIBHOTO YTJia
OTKJIOHEHHUSI JTy4a TPEyroJIbHON
PaBHOCTOPOHHEH MPU3MOIA TTOKa3aTeNb
IPEJIOMJICHUSI MaTepHalia MPU3MBI,
OLICHHMBATh A0COJIOTHYIO

Y OTHOCUTENBHYIO TIOTPEITHOCTh
U3MEpPEHHOU (PU3nIecKom

BCINYHUHBI.
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2.7.1.

[Tpumenenue ¢ dexra
MIOJTHOTO BHYTPEHHETO
OTpakKeHUS

B U3MEPEHUAX (JISKIIHS)

1

[lonHOE BHYyTpEHHEE OTpaKEHHUE.
[IpenenbHBIN YToJ IMOJIHOTO

BHYTPCHHCTO OTPAXKCHUA

Hcnonvszoeams npu3My, JIa3€pHYIO
YKa3Ky, TPaHCIIOPTHP.

Pewams 3anaun 0 IpeIOMIIEHUU JTy4YEr
B IIpU3Max

Onepuposams nNOHAMUAMU: TIOJTHOE
BHYTPEHHEE OTPaXKEHUE, IPEICIIbHBIN
YTOJI IIOJIHOT'O BHYTPEHHETO
OTpaXXCHUSI.

Ymems hopmynupoBaTh yCIoBue
BO3HUKHOBEHUS [TOJIHOI'O BHYTPEHHETO
OTpaXCHHSI.

3namu Hopmyiy, CBSI3bIBAIOILYIO YTOJ
IIOJIHOT'O BHYTPEHHETO OTPAXKECHUS

¢ a0COJTFOTHBIMH TTOKA3aTEISIMU
IIPETOMIICHHS CPEN.

IIpusooums npumepsi TPUPOIHBIX
SIBJICHUM U TEXHUUYECKUX YCTPOUCTB,

B KOTOPBIX HAOIIOaeTCs
(mpuMeHsieTCs1) ABJICHUE MOJTHOTO
BHYTPEHHETO OTPaKEHUSI.

Pewams 3anaun Ha TOTHOE BHYTPEHHEE

OTpakE€HUE
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2.7.2. W3mepeHue noxkasarens
MPEIOMIICHUS TIPU3MBI
C TIOMOUIBIO
HaOJIoIeHUs yIiia
MOJTHOTO BHYTPEHHETO
OTpakeHUs

(IpaKkTUKyM)

[lonHOE BHYyTpEHHEE OTpaKEHHUE.
[IpenenbHBIN YroJ IMOJIHOTO

BHYTPCHHCTO OTPAXKCHUA

Onepuposams NOHAMUAMU:
peJIoMJICHUE CBETa, AOCOTIOTHBIN

Y OTHOCHUTEJIbHBIN NMOKA3aTeNb
PEJIOMIIEHUS, TPETOMIIS IO yToJ
PU3MBI, IOJTHOE BHYTPEHHEE
OTpakeHue, MPEJEIbHBINA YToJI TOJIHOTO
BHYTPEHHETO OTPAXKEHHUS.

Ymems paccuuThIBaTh YroJ HOJHOTO
BHYTPEHHETO OTPaKE€HUS, COOUPAThH
AKCIEPUMEHTAIIbHYIO YCTAaHOBKY.
IIpusooums npumepsi ONTUIECKUX
puOOPOB, B KOTOPHIX MIPUMEHSIOTCS
MPETOMIISIFOLIUE TPU3MBI

Y UCIIOJIB3YETCS SBJICHUE TTOJIHOTO
BHYTPEHHETO OTPAXKCHHUSI.

Cmpoums X011 Ty4a B TPEYrOJIbHOM
IpU3Me C Y4ETOM BO3MOKHOI'O TIOJIHOTO
BHYTPEHHETO OTPa)KCHHUS JTyya.
llpumenams 3aKOHBI TPETOMIIEHUS
CBeTa.

Hccneoosams ycnoBus, Ipyu 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 CUjIa TOHKOM JIMH3LI.

3aBUCUMOCTH (POKYCHOTO
PACCTOSIHUSI TOHKOU ChepUIecKOi

JIMH3bI OT €€ rCOMCTPHUHA

OTpa)K€HUE JIy4a, UAYLIEro
B TPEYTOJIbHON IIPU3ME

U UHMEPNPemupo8ams TOJTy4CHHbIE
pe3yNbTaThI.

Onpeodensams IOKa3aTeNIb MPEIOMICHUS
MaTepHaa MpUu3Mbl IO U3MEPEHHBIM
napameTpam, IMpu KOTOPHIX HAYMHAET
HAO0JIIOIAThCS MOJTHOE BHYTPEHHEE
OTpa)kK€HUe JIy4ya B IpU3Me, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
HOTPEIIHOCTh U3MEPEHHON (PU3NUECKON
BEJTUYHHBI.

Hcnonvzosams ipu3My, J1a3epHYIO
YKa3Ky, JUHEUKY.

Pewams 3anaun 0 NOJTHOM BHYTPEHHEM
OTPa)XCHHH JIyUeH B IpU3Max
Onepuposams nOHAMUAMU: JTAH3A,
TOHKas JIMH3a, COOMparoIas JIuH3a,
TJIaBHAs ¥ TOOOYHAsI OMTHYECKas OCh,
doxyc, PoKycCHOE pacCTOsTHUE,
dbokasibHas MIOCKOCTh, ONITHYECKas

cuiia, MornepeIHoOC YBCINUCHUC,

89



MTOJIOKEHUS
U300paKeHUS

(TIpakTUKyM)

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

nun30u. [Tapammakc

napa’suiakc.

Ymemsb 00BACHATH CyIIHOCTB
napasurakca, 3almuchbiBaTh GopmyIy,
BBIPAXKAIOIIYIO 3aBUCHMOCTh
(hOKYyCHOTO pacCTOSHUS TOHKOH
chepudecKoil TUH3BI OT €€ TEOMETPHH
¥ OTHOCHUTEILHOTO MOKa3aTems
PEJIOMJICHUS, a TaKKe PopMyITy
TOHKOM JIMH3BI, COOUPATH
AKCIIEPUMEHTAIILHYIO YCTaHOBKY.
IIpusooums npumepol Mapaniakca,
OTNITHYECKUX MPUOOPOB, B KOTOPBIX
IPUMEHSIOTCSI COOMPAFOIIIHE JINH3HI.
Ipumensamo Hopmyny TOHKOH JIMH3HI.
Cmpoumbs X0l pa3IUYHbIX JTy4Yen

B TOHKOU COOMPAIOIIEH JINH3E.
Hccnedosamsb BO3MOXKHOCTD
npuMeHeHus 3¢ dekTa napamuiakca
JUTSI OTIPEICIICHUS TTOJI0KEHUS
M300paKeHUsI ICTOYHHUKA CBETa

C MaJIoil CBETUMOCTHIO, TTOJTy4EHHOTO

C TIOMOIIIbIO COOUPArOIIEH JTUH3BI
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2.9.

N3mepenue pokycHOro
paccToOsTHUS
pacCenBarOIIECH JTUH3bI

(TpaKTUKYM)

PacceuBaroniye nuH3bI.

Toukas nuHa3a. POKyCHOE
pacCTOSTHUE M ONITUYECKas cuia
TOHKOU JIMH3bL. POpMyJIa TOHKOU
JIVH3BI.

XoJ myda, TpOIIEAIIETrO JINH3Y
MO/ TPOU3BOJILHBIM YIJIOM

K €€ ITAaBHOU ONTUYECKOU OCH.

U UHmMepnpemupo8ams MOITyYCHHbIC
pEe3yJbTaTHhI.

Onpeodensimeb HOKYCHOE pacCTOSHUC
cobuparoiei TMH3bl Ha OCHOBaHUU
pEe3yIbTaTOB SKCIIEPUMEHTOB

110 HAOJTIOICHUIO TTapajlylakca
U300paKEHUS TOUEUYHOTO HCTOYHUKA
CBETa, OLICHUBATh A0COJIOTHYIO

¥ OTHOCUTEJIHLHYIO TIOTPEITHOCTh
U3MEPEHHOMN (PU3UYECKON BETUIMHBI.
Hcnonvzosames cOOMPAIOITYIO JTUH3Y,
OTNITHYECKYIO CKaMbIO.

Pewams 3anaun Ha TOHKHE
coOuparoire JMH3bI

Onepuposams nousmusmu. JTAH3A,
TOHKasl JINH3a, pacCeUBarOIIas JIMH3a,
MHUMBIN UICTOYHUK CBETa, MHUMOE
n300pakeHue.

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

YCTaHOBKY, I10J1y4aTh JEUCTBUTEIBHOE
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[TocTpoeHne M300pakeHHUl TOUKH
U OTpE3Ka NPsIMON B COOMPAIOIINX
U pacCeUBAIOLINX JIMH3aX

U UX CUCTEMAX

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

B TOHKOW PacCEnBAIOLIEH JINH3E,
M300paXKE€HNUE TOUYKU U OTpe3Ka MPSIMOM
B COOMPAIOIINX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEMaX.

Hccneoosams xon nmyuen

Yyepe3 pacCerBaIOIIyIO JIUH3Y,

a Tak)Ke B CUCTEME, COCTOSIIICH

13 cobuparollel U paccenBarolle JuH3
IpU UX PA3TMYHOM B3aUMHOM
PaCIOJIOKEHUU U UHMEPNPEMUPOBAMb
MOJTyYEHHbIE PE3YIIbTaTHI.

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

(IpaKkTUKyM)

HNutepdepenius cpera.
KorepeHTHbIE HCTOYHUKH.
VcnoBusa HaOm0aeHUSA
MaKCUMyMOB U MUHUMYMOB

B MHTEPPEPEHIIMOHHON KapTUHE

OT IBYX KOI'CPpCHTHBIX NCTOYHHUKOB.

paccenBarolIei JIMH3bI HA OCHOBAaHUH
PE3yIbTaTOB SKCIIEPUMEHTOB IIO:

1) HaOIIOICHUTO ICHCTBUTEIILHOTO
U300paKEHU, JaBAEMOIO
paccenBaroIei TUH30M;

2) HAOJIIOICHUIO PACXOISIICTIOCS
CBETOBOTO Iy4Ka, 00pa30BaHHOTO
paccenBarolIeil TMH30M; OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
NOTPEIIHOCTh U3MEPEHHON (PU3nUYeCcKon
BEJTUYHHBI.

Hcnonvzosams cOOUPAOIIYIO

Y PACCEUBAIONIYIO JUH3Y, ONTHYECKYIO
CKaMbIO.

Pewams 3anaun Ha TOHKHE
paccenBarOIIHe TUH3BI

Onepuposams NOHAMUAMU:
uHTepPepeHirs, nHTepPepeHIIMOHHAS
KapTUHA, KOTE€PEHTHBIC HCTOYHUKH,
uHTEepPEPECHIIMOHHAS CXeMa, CXemMa
FOmra.

Ymems 3anuchIBaTh yCI0BUS
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[IprmMepsbl KJIacCUYECKUX

UHTEP(HEPEHIIMOHHBIX CXEM

HAOJIIOICHUS] MAaKCHUMYMOB

¥ MUHUMYMOB B UHTEP(hEPEHITMOHHON
KapTHHE OT JIBYX KOT€PEHTHBIX
UCTOYHUKOB, COOMPATH
AKCIIEPUMEHTAIIbHYIO YCTaHOBKY.
IIpusooums npumepvi IPUPOTHBIX
SIBJICHUN U TEXHUYECKUX YCTPOMCTB,
B KOTOPBIX HAOJI01a€TCs
(mpuUMeHsIeTCsI) SIBJICHUE
UHTEPPEPECHIINH.

IIpumensime ycinoBus HaOMIOACHUS
MaKCUMYMOB 1 MUHUMYMOB

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

B uHTEpepeHIronnom cxeme Oura.
Dopmynuposams TUTIOTE3Y O BUJIE
UHTEP(HEePEHIIMOHHON KapTUHBI

IPY PA3ITUIHBIX TEOMETPHUECKUX
napamerpax cxemsl FOHra.
Hccnedosams uHTEPHEPEHIIUOHHYIO

KapTUHY TIPU HAOJIIOICHUH
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Hroro no pazneny

Paznen 3. KBanToBas pusuka.

3.1.

N3yuenue criektpa
CBETA PA3IUYHBIX
UCTOYHUKOB

C IOMOIIBIO

T PaKIMOHHON

peneTKy (MpakTUKyM)

19

Hudpakuus cera.
JudpakunoHHas peerka.
VcnoBue HaOIIOAEHUS TIIaBHBIX
MaKCHMYMOB TIPH TaJICHUU
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPAKITMOHHYIO PEIIETKY.

UHTEPPEPEHIINH C TTOMOILBIO CXEMBI
Onra u unmepnpemuposams
MIOJIYYCHHBIC PE3YJIbTATHI.

Onpedensims NJIMHY BOJHBI CBETa

10 pe3yJibTaTaM HaOJI0ICHUS
UHTEPPEPEHIIMOHHON KapTUHBI

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

Hcnonv3oe6ams na3epHyIo YKa3Ky,
PYJIETKY, a Takxke (Hoibry, OyaaBKu

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

Onepuposams NOHAMUAMU:
mudpakius, TudpakIOHHAs PEIIeTKa,
(GbOTOH, YPOBEHB DHEPTHUHU aTOMA,
U3Ty4YeHHUE U MOTJIoIeHre POTOHA,
CHEKTP U3TyUYEHHUS, CTIEKTPOCKOIL.

Ymems 3anuchIBaTh yCI0BUS
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N3nyyeHne u noriaomeHne
(hOTOHOB TpH TIEPEXOIe aTOMa
C OJIHOTO YPOBHSI DHEPTUU

Ha Jpyrou. Buspl ciekTpos.

Cnekrpockon

HaAOJIIOICHUS TJIaBHBIX TUPPAKITUOHHBIX
MaKCUMYMOB IIpY NaJ€HUU
MOHOXPOMAaTHYECKOTO CBETA

Ha U (PPaKIIMOHHYIO PEIIETKY, YCIOBUS
U3TYYEHUS U MOTJIOMEHUS (POTOHOB
IIpU NIEPEXOJIE aTOMa C OJHOTO YPOBHS
SHEPIrUU Ha APYrou, coOMupaTh
JKCIIEPUMEHTAJIBHYIO YCTaHOBKY.
IIpusooums npumepsi TUHEHYATHIX,
M0JIOCATBIX U CIUIOUIHBIX CIIEKTPOB
U3ITyYEHHUs], TEXHUYECKUX YCTPOICTB,
B KOTOPBIX PUMEHSIOTCS U3ITyUYEHHUS
C pPa3JIMYHBIMHU BUJAMU CIIEKTPOB.
Ipumename ycnoBusi HAOMIOAEHUS
TJIaBHBIX TU(PPAKITUOHHBIX
MaKCUMYMOB IIpY NAaJEHUN
MOHOXPOMATHYECKOIO CBETa

Ha U (PPaKIIMOHHYIO PEIIETKY.
Cmpoumbs X011 «ITydei»

IPU UX HOPMAJILHOM MaJICHUH

Ha TUPPaKIUOHHYIO PEUIETKY

Y TIOKa3bIBAaTh HA HEN pa3HOCTh XO/a.

Dopmynuposeams TUIIOTE3Y O BUE
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CIEKTPOB M3TYyYEHUS UCTOYHUKOB CBETA
Pa3HON MIPUPOIBI.

Hccnedosams ONITUYECKUE CTIEKTPHI
U3ITy4YEeHUs] ICTOYHUKOB CBETa Pa3HOU
OPUPOABL U UHMEPRPEMUPOBAMb
MOJIyYCHHBIE PE3YJIbTATHI.
Onpedensims NJIVHBI BOJH U3Ty4EHUS
Pa3UYHBIX UICTOYHUKOB

0 pe3yJibTaTaM HaOII0ACHUS

T PaKIIMOHHON KapTHUHBI,

JaBaeMou Tu(PpakIMOHHON PEIIETKOMH,
OLICHUBATh A0COJIIOTHYIO

Y OTHOCHUTEJIbHYIO TOTPEUTHOCTh
U3MEpPEHHOMN (U3HUeCKOn

BEJTUYHHBI.

Hcnonvzosams mubpakiiioOHHYIO
penieTKy, poHaph ¢ JamMIou
HaKaJIMBaHMS, CBETOANOIHBIN (POHAPB,
razopaspsiHyIo Jlamny, nuadparmy,
MEPHYIO JICHTY.

Pewamys 3a1auu 0 maJiIcHUN CBETa
Pa3IMYHOTO CIIEKTPATHLHOTO COCTaBa
Ha JTUPPAKITUOHHYIO PEIIETKY
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3.2.

HUccnenoBanue
3aBHCHUMOCTH
MHTEHCHUBHOCTH
CBEUEHHS CBETOAHOIA
OT CHJIbI MPOTEKAIOIIETO
Yepes3 Hero Toka

(IpaKkTUKyM)

CBeTomo1, ”THTCHCUBHOCTD

u3iy4yeHusi, POTOH, JIEKTPOH

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

Ymemsb 0OOBACHATH B yIPOIIICHHOM BHUJIC
IIPUHITAI JICHCTBHUS CBETOIHO/IA,
coOHpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepvi IPUMEHCHUS
CBETOAMOIOB B OBITY M B TCXHHKE.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCUMOCTH HHTCHCUBHOCTH
U3ITyYCHHS CBETOINOA OT CHIIBI
IIPOTEKAOIIETO Yepe3 Hero TOKA.
Hccneoosams 3aBUCUMOCTD
WHTCHCHUBHOCTH U3JTy4YCHHUS CBETOIMOIa
OT CHJIBI TTPOTEKAFOIIETO Yepe3 HEero
TOKA U UHMEePNPemuposams
TIOJTYYCHHBIC PE3YJIbTATHI.

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

TOKa (C y4EeTOM a0COIIOTHBIX
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3.3.

Hab6mronenue
M30UpaTeNbHOCTH
BHYTPEHHETO
doTtorddexra k rHE
BOJTHBI CBETa

(IpaKkTUKyM)

CBeToM0J, ”THTEHCUBHOCTh
U3ITy4eHHUsi, POTOH, IEKTPOH.
DHeprusi 1 UMNyJbC (HOTOHA.
doTo3¢heKT. 3aKoHbI
doToaddexra. YpaBHeHHE
OitHimTeitHa 1ia Gorosddekra.

«Kpacnas rpanuna» poroaddexra

IOTPELIHOCTEN U3MEPSIEMBIX
($uU3NYECKUX BETUYHH).

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

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

Hcnonvzoeams CBETOANOM, TIOKCMET]
(n1 cMapThOH C TaTYINKOM
OCBELIEHHOCTH), JJA0OPATOPHBINA OJI0K
nuTaHus (MM UCTOYHUK TTOCTOSTHHOTO
HaNpsHDKEHUs, peocTaT U MyJIbTUMETP)
Onepuposamv nonamusimu.: CBETOAUON,
p-N-miepexo/1, 3NEKTPOH, AbIpKa, (OTOH,
UHTEHCUBHOCTh U3JTyUYECHHUS,
dboTorhPexT (BHEIIHMI U BHYTPEHHHUI ),
(OTOTOK, «KpacHasi TpaHULIa»
dboTorddexra.

Ymemb 0OBACHATD B YIIPOILIEHHOM BU/JIE

MIPUHIIAN AEUCTBUS CBETOINO/A,
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dopMynupoBaTh 3aKOHBI GoTOIPDEKTa,
3anuChIBaTh ypaBHEHHE DIHINTEHA
s hotordpexra u popmyny

IS «KpacHOM rpanuiib potodddexra,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

I1Ipugsooums npumepsvl IPUMEHEHUS
CBETOJIMOJIOB B OBITY U B TEXHUKE.
IIpumensmo 3axkoHbI poTOdDPEKTa,
ypaBHEHHE DUHINTENHA

st potoaddexra, hopmyny

JUTSL «kKpacHOM TpaHutb» hoTodddexra.
Dopmynuposams TUTIOTE3Y

00 yCJIOBUSIX BOBHUKHOBEHUS
BHYTpeHHETO GoTorddexTa

IIPY MaJIEHUU HA CBETOJIMO CBETOBBIX
BOJIH Pa3HOM JJIMHBL.

Hccnedosams siBieHrE BOSHUKHOBEHHUS
($oTOTOKA B OCBEIIAEMOM CBETOIUO/IE,
W3Y4YUB 3aBUCUMOCTB CHIIBI POTOTOKA

B OCBEII[aEMOM CBETOJINO/IC

OT HANPSHKEHUS Ha APYTOM CBETOANOJIE,
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BBITIOJTHSIIOIIEM POJIbh UICTOUHHKA CBETA
U UHmMepnpemupo8amsy MOTy4YCHHbIE
pe3ybTaThlI.

Onpeodensams yCIOBUE BOSHUKHOBEHUS
($hOTOTOKA B OCBEIIAEMOM CBETOAMO/IE
(TOK BO3HHMKAET TOJIbKO IIPU OCBEILIEHUHU
€ro CBETOJMOJOM C JJIUHOM BOJIHBEI,
MEHBIIIEN WM PaBHOU JUIMHE BOJIHBI,

Ha KOTOPYIO PACCUMTAH OCBEIIAEMbIN
CBETOJMON).

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

Pewams 3anaun Ha poTodrPdext

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